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Thank you for choosing this Mitsubishi Electric Inverter.

This Instruction Manual (applied) provides instructions for advanced use of the FR-E700 series inverters.
Incorrect handling might cause an unexpected fault. Before using the inverter, always read this Instruction Manual
and the instruction manual (basic) [IB-0600276ENG] packed with the product carefully to use the equipment to its

optimum performance.

2. Fire Prevention

This section is specifically about safety matters

Do not attempt to install, operate, maintain or inspect the
inverter until you have read through the Instruction Manual
and appended documents carefully and can use the
equipment correctly. Do not use this product until you have
a full knowledge of the equipment, safety information and
instructions.

In this Instruction Manual, the safety instruction levels are
classified into "WARNING" and "CAUTION".

Incorrect handling may cause
‘AWARNING‘ hazardous conditions, resulting in
death or severe injury.

‘ACAUT'ON l Incorrect handling may cause

hazardous conditions, resulting in
medium or slight injury, or may cause
only material damage.

The |ACAUTION | level may even lead to a serious

consequence according to conditions. Both instruction
levels must be followed because these are important to
personal safety.

1. Electric Shock Prevention

/A\WARNING

® While the inverter power is ON, do not remove the front
cover or the wiring cover. Do not run the inverter with the
front cover or the wiring cover removed. Otherwise you
may access the exposed high voltage terminals or the
charging part of the circuitry and get an electric shock.

® Even if power is OFF, do not remove the front cover
except for wiring or periodic inspection. You may
accidentally touch the charged inverter circuits and get an
electric shock.

® Before wiring or inspection, power must be switched OFF.
To confirm that, LED indication of the operation panel
must be checked. (It must be OFF.) Any person who is
involved in wiring or inspection shall wait for at least 10
minutes after the power supply has been switched OFF
and check that there are no residual voltage using a tester
or the like. The capacitor is charged with high voltage for
some time after power OFF, and it is dangerous.

® This inverter must be earthed (grounded). Earthing
(grounding) must conform to the requirements of national
and local safety regulations and electrical code (NEC section
250, IEC 61140 class 1 and other applicable standards).
A neutral-point earthed (grounded) power supply for 400V
class inverter in compliance with EN standard must be used.

® Any person who is involved in wiring or inspection of this
equipment shall be fully competent to do the work.

® The inverter must be installed before wiring. Otherwise
you may get an electric shock or be injured.

® Setting dial and key operations must be performed with
dry hands to prevent an electric shock.

® Do not subject the cables to scratches, excessive stress,
heavy loads or pinching. Otherwise you may get an
electric shock.

® Do not change the cooling fan while power is ON. It is
dangerous to change the cooling fan while power is ON.

® Do not touch the printed circuit board or handle the
cables with wet hands. Otherwise you may get an electric
shock.

® When measuring the main circuit capacitor capacity, the
DC voltage is applied to the motor for 1s at powering OFF.
Never touch the motor terminal, etc. right after powering
OFF to prevent an electric shock.

/A\CAUTION

@ Inverter must be installed on a nonflammable wall without
holes (so that nobody touches the inverter heatsink on the
rear side, etc.). Mounting it to or near flammable material
can cause a fire.

@ If the inverter has become faulty, the inverter power must
be switched OFF. A continuous flow of large current could
cause a fire.

® When using a brake resistor, a sequence that will turn OFF
power when a fault signal is output must be configured.
Otherwise the brake resistor may overheat due to damage
of the brake transistor and possibly cause a fire.

® Do not connect a resistor directly to the DC terminals P/+
and N/-. Doing so could cause a fire.

® Be sure to perform daily and periodic inspections as specified
in the Instruction Manual. If a product is used without any
inspection, a burst, breakage, or a fire may occur.

3. Injury Prevention

A CAUTION

® The voltage applied to each terminal must be the ones
specified in the Instruction Manual. Otherwise burst,
damage, etc. may occur.

® The cables must be connected to the correct terminals.
Otherwise burst, damage, etc. may occur.

® Polarity must be correct. Otherwise burst, damage, etc.
may occur.

® While power is ON or for some time after power-OFF, do
not touch the inverter as they will be extremely hot. Doing

so can cause burns.

4. Additional Instructions

Also the following points must be noted to prevent an
accidental failure, injury, electric shock, etc.

(1) Transportation and Mounting

A\CAUTION

® The product must be transported in correct method that
corresponds to the weight. Failure to do so may lead to
injuries.

® Do not stack the boxes containing inverters higher than
the number recommended.

® The product must be installed to the position where
withstands the weight of the product according to the
information in the Instruction Manual.

® Do not install or operate the inverter if it is damaged or
has parts missing.

® When carrying the inverter, do not hold it by the front
cover or setting dial; it may fall off or fail.

® Do not stand or rest heavy objects on the product.

® The inverter mounting orientation must be correct.

® Foreign conductive objects must be prevented from
entering the inverter. That includes screws and metal
fragments or other flammable substance such as oil.

® As the inverter is a precision instrument, do not drop or
subject it to impact.

® The inverter must be used under the following
environment. Otherwise the inverter may be damaged.

Surrounding air o o y .
temperature -10°C to +50°C (non-freezing)
-
€ | Ambient .
g humidity 90%RH or less (non-condensing)
<€ Storage 0 o
,g temperature -20°C to +65°C +1
c Indoors (free from corrosive gas, flammable
i | Atmosphere gas, oil mist, dust and dirt)
Altitude/ Maximum 1000m. 5.9m/s? or less at 10 to 55Hz
vibration (directions of X, Y, Z axes)

x] Temperature applicable for a short time, e.g. in transit.




/A\CAUTION

/A\CAUTION

® If halogen-based materials (fluorine, chlorine, bromine,
iodine, etc.) infiltrate into a Mitsubishi Electric product,
the product will be damaged. Halogen-based materials
are often included in fumigant, which is used to sterilize
or disinfest wooden packages. When packaging, prevent
residual fumigant components from being infiltrated into
Mitsubishi Electric products, or use an alternative
sterilization or disinfection method (heat disinfection,
etc.) for packaging. Sterilization of disinfection of wooden
package should also be performed before packaging the
product.

(2) Wiring

ACAUTION

® Do not install a power factor correction capacitor or surge
suppressor/capacitor type filter on the inverter output
side. These devices on the inverter output side may be
overheated or burn out.

® The connection orientation of the output cables U, V, W to
the motor affects the rotation direction of the motor.

(3) Trial run

A\CAUTION

® Before starting operation, each parameter must be
confirmed and adjusted. A failure to do so may cause
some machines to make unexpected motions.

(4) Usage

AWARNING

® Any person must stay away from the equipment when the
retry function is set as it will restart suddenly after trip.

® Since pressing key may not stop output depending

on the function setting status, separate circuit and switch
that make an emergency stop (power OFF, mechanical
brake operation for emergency stop, etc.) must be
provided.

® OFF status of the start signal must be confirmed before
resetting the inverter fault. Resetting inverter alarm with
the start signal ON restarts the motor suddenly.

Connection of any other electrical equipment to the
inverter output may damage the equipment.

® Do not modify the equipment.

® Do not perform parts removal which is not instructed in this

® The electronic thermal relay function does not guarantee
protection of the motor from overheating. It is
recommended to install both an external thermal and PTC
thermistor for overheat protection.

® Do not use a magnetic contactor on the inverter input for
frequent starting/stopping of the inverter. Otherwise the
life of the inverter decreases.

® The effect of electromagnetic interference must be
reduced by using a noise filter or by other means.
Otherwise nearby electronic equipment may be affected.

® Appropriate measures must be taken to suppress
harmonics. Otherwise power supply harmonics from the
inverter may heat/damage the power factor correction
capacitor and generator.

® When driving a 400V class motor by the inverter, the
motor must be an insulation-enhanced motor or measures
must be taken to suppress surge voltage. Surge voltage
attributable to the wiring constants may occur at the
motor terminals, deteriorating the insulation of the motor.

® When parameter clear or all parameter clear is performed,
the required parameters must be set again before starting
operations because all parameters return to the initial value.

® The inverter can be easily set for high-speed operation.
Before changing its setting, the performances of the
motor and machine must be fully examined.

@ Stop status cannot be hold by the inverter's brake
function. In addition to the inverter’s brake function, a
holding device must be installed to ensure safety.

@ Before running an inverter which had been stored for a long
period, inspection and test operation must be performed.

@ Static electricity in your body must be discharged before
you touch the product. Otherwise the product may be
damaged.

@ If you are installing the inverter to drive a three-phase
device while you are contracted for lighting and power
service, consult your electric power supplier.

(5) Emergency stop

M CAUTION

® The inverter must be used for three-phase induction motors.

manual. Doing so may lead to fault or damage of the product.

® A safety backup such as an emergency brake must be
provided for devices or equipment in a system to prevent
hazardous conditions in case of failure of the inverter or
an external device controlling the inverter.

® When the breaker on the inverter input side trips, the
wiring must be checked for fault (short circuit), and
internal parts of the inverter for a damage, etc. The cause
of the trip must be identified and removed before turning
ON the power of the breaker.

® When any protective function is activated, appropriate
corrective action must be taken, and the inverter must be
reset before resuming operation.

(6) Maintenance, inspection and parts replacement

M CAUTION

® Do not carry out a megger (insulation resistance) test on
the control circuit of the inverter. It will cause a failure.

(7) Disposal

/A\CAUTION

® The inverter must be treated as industrial waste.

General instruction |

Many of the diagrams and drawings in this Instruction
Manual show the inverter without a cover or partially open
for explanation. Never operate the inverter in this manner.
The cover must be always reinstalled and the instruction in
this Instruction Manual must be followed when operating
the inverter.
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<Abbreviations>

Operation panel and parameter unit (FR-PU04/FR-PUQ7)
Mitsubishi Electric inverter FR-E700 series

Mitsubishi Electric inverter FR-E700 series N
Parameter number (Number assigned to function) E
PU operation .........ccoccoviieeiiiiiiicc e Operation using the PU (operation panel/FR-PU04/FR-PUQ7) wl
External operation............. Operation using the control circuit signals E
Combined operation Operation using both the PU (operation panel/FR-PU04/FR-PU07) and (o)
external operation (3]
Operation panel for E500, PAO2............cccce... FR-E500 series operation panel
Mitsubishi Electric standard motor ................... SF-JR
Mitsubishi Electric constant-torque motor ........ SF-HRCA
<Trademarks>

* Microsoft and Visual C++ are registered trademarks of Microsoft Corporation in the United States and/or other countries.
* LonWorks is a registered trademark of Echelon Corporation in the U.S.A. and other countries.

» DeviceNet is a registered trademark of ODVA (Open DeviceNet Vender Association, Inc.).

¢ Other company and product names herein are the trademarks and registered trademarks of their respective owners.
<Mark>

@:)) REMARKS: Additional helpful contents and relations with other functions are stated

:: ' : NOTE: Contents requiring caution or cases when set functions are not activated are stated.

- .
Yau?

POINT: Useful contents and points are stated.

“L%F Parameters referred to: related parameters are stated.

(@D -....Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number.

<Notes on descriptions in this Instruction Manual>

* Connection diagrams in this Instruction Manual suppose that the control logic of the input terminal is the sink logic, unless
otherwise specified. (For the control logic, refer to page 25.)

Harmonic suppression guideline (when inverters are used in Japan)

All models of general-purpose inverters used by specific consumers are covered by "Harmonic suppression guideline for consumers who
receive high voltage or special high voltage". (For further details, refer to page 49.)
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1 OUTLINE

This chapter explains the "OUTLINE" for use of this product.
Always read the instructions before using the equipment.

" 11 Product checking and parts identification .........cccccceevvrriinnnnnnns 2
1.2 Inverter and peripheral devices......c...ccccoiiimmmiimcccccn s eeeceeneen, 3
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7/ Product checking and parts identification

1.1 Product checking and parts identification

Unpack the inverter and check the capacity plate on the front cover and the rating plate on the inverter side face to ensure that
the product agrees with your order and the inverter is intact.

® Inverter model

FR-| E740 |-| 3.7
| | - | ||K

No. Voltage class Represents the Symbol Control circuit terminal specification

E720 |Three-phase 200V class | |inverter capacity [kW] None Standard control circuit terminal
(screw type)

E740 | Three-phase 400V class SC Safety stop function model

E720S | Single-phase 200V class

E710W | Single-phase 100V class

Cooling fan
(Refer to page 318.)

Operation panel
(Refer to page 60.)
PU connector

(Refer to page 24.)

USB connector
(mini-B connector)
Voltage/current input switch (Refer to page 247.)
(Refer to page 22.)

USB connector cover
(Refer to page 247.)
Front cover

(Refer to page 5.)

Connector for plug-in
option connection
(Refer to the instruction
manual of options.)

PU connector cover
(Refer to page 33.) Control circuit terminal
block

(Refer to page 22.)

—— Changing the control
logic jumper connector
(Refer to page 25.)

Main circuit

terminal block

(Refer to page 16.)
\ Example of FR-E740-3.7K Combed shaped wiring cover
(Refer to page 7.)

Capacity plate * X
pacty’p Rating plate *
FR-E740-3.7K <« Inverter model s M INVERTER

. —»| MODEL FR-E740-3.7K
SERIAL: XX XXXX <«— Serial number Inverter .model_’_’ INPUT _:XXXXX
Input rating

|—> OUTPUT : XXXXX
* Location of the capacity plate and the rating plate differs Output rating

: . . [*{ SERAL: =2

according to the.lnve.rter ca-pacny. . Serial number SAMHFLE

Refer to the outline dimension drawing. (Refer to page 331.) Country of origin MITSUBISH ELECTRIC CORPORATION =8
—’ MADE IN JAPAN -

©® Accessory

Fan cover fixing screws (M3 x 35mm) . L
These screws are necessary for compliance with the EU Directive. (Refer to the Instruction Manual (Basic).)

Capacity Quantity
FR-E720-1.5K(SC) to 3.7K(SC), FR-E740-1.5K(SC) to 3.7K(SC), FR-E720S-0.75K(SC) to 2.2K(SC) 1
FR-E720-5.5K(SC) to 15K(SC), FR-E740-5.5K(SC) to 15K(SC) 2

® SERIAL number check

Ratlng plate example The SERIAL consists of one symbol, two characters indicating production year and month, and six

O O (@) O00000 characters indicating control number.
Syﬁbm Year Month Control number The last digit of the production year is indicated as the Year, and the Month is indicated by 1 to 9,
SERIAL (Serial No ) X (October), Y (November), or Z (December.)



Inverter and peripheral devices \‘T

1.2 Inverter and peripheral devices

AC power supply

Use within the permissible power supply
specifications of the inverter. To ensure
safety, use a molded case circuit breaker,
earth leakage circuit breaker or magnetic
contactor to switch power ON/OFF.
(Refer to page 328.)

Molded case circuit breaker (MCCB)
or earth leakage circuit breaker
(ELB), fuse

The breaker must be selected carefully
since an in-rush current flows in the
inverter at power on.

(Refer to page 4.)

(FR-PA07)

Parameter unit
(FR-PUO7)

FR-PAQ7.

Enclosure surface
operation panel

(Refer to page

USB connector

A personal computer and an inverter
can be connected with a

USB (Ver1.1) cable.

(Refer to page 247.)

By connecting the connection
cable (FR-CB2) to the PU
connector, operation can be
performed from FR-PUOQ7,

33)

Magnetic contactor (MC)

Install the magnetic contactor to ensure
safety. Do not use this magnetic contactor
to start and stop the inverter. Doing so will
cause the inverter life to be shortened.
(Refer to page 52.)

Reactor (FR-HAL, FR-HEL option)
Reactors (option) must be used when

power harmonics measures are taken,

the power factor is to be improved or the
inverter is installed near a large power
supply system (500kVA or more). The
inverter may be damaged if you do not

use reactors. Select the reactor according

to the model. Remove the jumpers across
terminals P/+ and P1 to connect the DC reactor.

DC reactor (FR-HEL) *

111 Noise filter (ferrite core) * PHP1 Inverter (FR-E700)
(FR-BSF01, FR-BLF)
= Install a noise filter (ferrite core) RIL1S/L2T/L3

to reduce the electromagnetic Noise filter

. noise generated from the . *

o inverter. Effective in the range (capacitor)

from about 1MHz to 10MHz. (FR-BIF)
When more wires are passed Reduces the
through, a more effective result radio noise.
can be obtained. A wire should
be wound four turns or more.

* Filterpack (FR-BFP2), which contains DC reactor and Noise filter in one package, is also available.

. Brake unit
] - (FR-BU2)
¥ -
P/+ PR
pr+md I
f PR

I

High power factor Resistor unit (FR-BR)

converter (FR-HC2)

Power regeneration
common converter
(FR-CV)

Power supply harmonics

can be greatly suppressed. is obtained.

: Install these options as required.

NOTE

to page 8.)

to protect them from noise. (Refer to page 14.)

connected, immediately remove them.
Electromagnetic wave interference

filter to minimize the interference. (Refer to page 46.)

Discharging resistor (GZG, GRZG)

Great braking capability The regenerative braking capability
of the inverter can be exhibited fully.

Brake resistor

(FR-ABR, MRS type, MYS type)
Braking capability can be improved. (0.4K
or higher)

Always install a thermal relay when using
a brake resistor whose capacity is 11K or
higher. (Refer to page 35.)

Noise filter (ferrite core)
(FR-BSF01, FR-BLF)

Install a noise filter (ferrite core)

to reduce the electromagnetic
noise generated from the inverter.
Effective in the range from about
1MHz to 10MHz. A wire should be
wound four turns at a maximum.

L

Earth (_Ground)
PN- U VW

Motor

=38

Devices connected to the output Earth (Ground)
Do not install a power factor correction capacitor,
surge suppressor or capacitor type filter on the output
side of the inverter. When installing a molded case
circuit breaker on the output side of the inverter,
contact each manufacturer for selection of the
molded case circuit breaker.

Earth (Ground)

To prevent an electric shock, always earth (ground)
the motor and inverter. For reduction of induction noise
from the power line of the inverter, it is recommended
to wire the earthing cable by returning it to the earth
(ground) terminal of the inverter.

* The life of the inverter is influenced by surrounding air temperature. The surrounding air temperature should be as low as
possible within the permissible range. This must be noted especially when the inverter is installed in an enclosure. (Refer

* Wrong wiring might lead to damage of the inverter. The control signal lines must be kept fully away from the main circuit
* Do not install a power factor correction capacitor, surge suppressor or capacitor type filter on the inverter output side.

This will cause the inverter to trip or the capacitor and surge suppressor to be damaged. If any of the above devices are

The input/output (main circuit) of the inverter includes high frequency components, which may interfere with the
communication devices (such as AM radios) used near the inverter. In this case, install options among the capacitor type
EMC filter FR-BIF (for use in the input side only), the ferrite core type EMC filter FR-BSF01/FR-BLF, Filterpack, and EMC

Refer to the instruction manual of each option and peripheral devices for details of peripheral devices.

OUTLINE




7/ Inverter and peripheral devices

1.2.1 Peripheral devices

Check the inverter model of the inverter you purchased. Appropriate peripheral devices must be selected according to the capacity.
Refer to the following list and prepare appropriate peripheral devices:

Molded Case Circuit Breaker
(MCCB) *1 Input Side Magnetic Reactor
° ; Motor or Earth Leakage Current Contactor *2
© | Applicable Inverter Output Breaker (ELB) (NF or NV type)
>° Model (kW) Power Factor Improving (AC or Po(\:v::r Ef;tg; ::; 2:::;’:“9
DC) Reactor Connection . FR-HAL | FR-HEL
Connection
Without With Without With
FR-E720-0.1K(SC) 0.1 5A 5A S-T10 S-T10 0.4K #4 0.4K #4
@ FR-E720-0.2K(SC) 0.2 5A 5A S-T10 S-T10 0.4K =4 0.4K #4
% FR-E720-0.4K(SC) 0.4 5A 5A S-T10 S-T10 0.4K 0.4K
3 FR-E720-0.75K(SC) 0.75 10A 10A S-T10 S-T10 0.75K 0.75K
Q |FR-E720-1.5K(SC) 15 15A 15A S-T10 S-T10 1.5K 1.5K
@ |FR-E720-2.2K(SC) 2.2 20A 15A S-T10 S-T10 2.2K 2.2K
& |FR-E720-3.7K(SC) 3.7 30A 30A S-T21 S-T10 3.7K 3.7K
2‘3 FR-E720-5.5K(SC) 5.5 50A 40A S-T35 S-T21 5.5K 5.5K
g FR-E720-7.5K(SC) 7.5 60A 50A S-T35 S-T35 7.5K 7.5K
F |FR-E720-11K(SC) 11 75A 75A S-T35 S-T35 11K 11K
FR-E720-15K(SC) 15 125A 100A S-T50 S-T50 15K 15K
FR-E740-0.4K(SC) 0.4 5A 5A S-T10 S-T10 H0.4K H0.4K
FR-E740-0.75K(SC) 0.75 5A 5A S-T10 S-T10 H0.75K H0.75K
@ FR-E740-1.5K(SC) 1.5 10A 10A S-T10 S-T10 H1.5K H1.5K
g:_% FR-E740-2.2K(SC) 2.2 15A 10A S-T10 S-T10 H2.2K H2.2K
%;’ FR-E740-3.7K(SC) 3.7 20A 15A S-T10 S-T10 H3.7K H3.7K
gg FR-E740-5.5K(SC) 5.5 30A 20A S-T21 S-T12 H5.5K H5.5K
= FR-E740-7.5K(SC) 7.5 30A 30A S-T21 S-T21 H7.5K H7.5K
FR-E740-11K(SC) 11 50A 40A S-T21 S-T21 H11K H11K
FR-E740-15K(SC) 15 60A 50A S-T35 S-T21 H15K H15K
FR-E720S-0.1K(SC) 0.1 5A 5A S-T10 S-T10 0.4K =4 0.4K #4
g ) FR-E720S-0.2K(SC) 0.2 5A 5A S-T10 S-T10 0.4K #4 0.4K #4
(]
g 3 FR-E720S-0.4K(SC) 0.4 10A 10A S-T10 S-T10 0.75K 4 | 0.75K %4
%é FR-E720S-0.75K(SC) 0.75 15A 10A S-T10 S-T10 1.5K #4 1.5K #4
-(% NIFR-E720S-1.5K(SC) 1.5 20A 20A S-T10 S-T10 2.2K #4 2.2K #4
FR-E720S-2.2K(SC) 2.2 40A 30A S-T21 S-T10 3.7K #4 3.7K #4
FR-E710W-0.1K 0.1 10A 5A S-T10 S-T10 0.75K #3, #4 —*5
@
n P
gt_g FR-E710W-0.2K 0.2 10A 10A S-T10 S-T10 1.5K %3, 4 —*5
b >
%ag FR-E710W-0.4K 0.4 15A 15A S-T10 S-T10 2.2K #3, 4 —*5
A
FR-E710W-0.75K 0.75 30A 20A S-T10 S-T10 3.7K %3, #4 —*5
*]1  Select an MCCB according to the power supply capacity. o
Install one MCCB per inverter. MCCB @
For the use in the United States or Canada, refer to "Instructions for UL and cUL" in the Instruction Manual (basic), @

and select an appropriate fuse or molded case circuit breaker (MVCCB).

*2  Magnetic contactor is selected based on the AC-1 class. The electrical durability of magnetic contactor is 500,000 times. When the magnetic contactor is
used for emergency stop during motor driving, the electrical durability is 25 times.
If using an MC for emergency stop during motor driving, select an MC regarding the inverter input side current as JEM 1038-AC-3 class rated current. When
using an MC on the inverter output side for commercial-power supply operation switching using a general purpose motor, select an MC regarding the motor
rated current as JEM 1038-AC-3 class rated current.

*3  When connecting a single-phase 100V power input inverter to a power transformer (50kVA or more), install a AC reactor (FR-HAL) so that the performance
is more reliable. (Refer to page 51 for details.)

x4 The power factor may be slightly lower.

x5 Single-phase 100V power input model is not compatible with DC reactor.

-=-.. NOTE

' ,: * When the inverter capacity is larger than the motor capacity, select an MCCB and a magnetic contactor according to

Teeee? the inverter model and cable and reactor according to the motor output.

* When the breaker on the inverter input side trips, check for the wiring fault (short circuit), damage to internal parts of
the inverter, etc. Identify the cause of the trip, then remove the cause and power on the breaker.

*

-
e,



Removal and reinstallation of the cover

1.3 Removal and reinstallation of the cover

1.3.1 Front cover

FR-E720-3.7K(SC) or lower, FR-E740-7.5K(SC) or lower, FR-E720S, FR-E710W
®Removal (Example of FR-E740-3.7K)

Remove the front cover by pulling it toward you in the direction of arrow.

®Reinstallation (Example of FR-E740-3.7K)

To reinstall, match the cover to the inverter front and install it straight.

OUTLINE




7/ Removal and reinstallation of the cover

FR-E720-5.5K(SC) to 15K(SC), FR-E740-11K(SC), 15K(SC)

®Removal (Example of FR-E740-11K)

1) Loosen the installation screws of the front cover 1.
2) Remove the front cover 1 by pulling it toward you in the direction of arrow.
3) Remove the front cover 2 by pulling it toward you in the direction of arrow.

1) 2)
Front cover 1
Installation
screws

\ fl

®Reinstallation (Example of FR-E740-11K)

1) Match the front cover 2 to the inverter front and install it straight.
2) Insert the two fixed hooks on the lower side of the front cover 1 into the sockets of the inverter.
3) Tighten the screw of the front cover 1.

2) 3)

B> lighten
!E!J the installation y

screws
~

Front cover 1

Front cover 2

Fixed hook

Socket of the inverter

.~=-.. NOTE

.

-
e,

,: * Fully make sure that the front cover has been reinstalled securely.
* The same serial number is printed on the capacity plate of the front cover and the rating plate of the inverter. Since
these plates have the same serial numbers, always reinstall the removed cover onto the original inverter.

“0.



Removal and reinstallation of the cover

1.3.2 Wiring cover
®Removal and reinstallation

The cover can be removed easily by pulling it toward you. To reinstall, fit the cover to the inverter along the guides.

FR-E720-1.5K(SC) to 3.7K(SC)
FR-E740-0.4K(SC) to 3.7K(SC)
FR-E720S-0.75K(SC) to 2.2K(SC)
FR-E710W-0.75K

FR-E720-0.1K(SC) to 0.75K(SC)
FR-E720S-0.1K(SC) to 0.4K(SC)
FR-E710W-0.1K to 0.4K

Wiring cover

Example of FR-E720S-0.4K Example of FR-E740-3.7K
FR-E720-5.5K(SC) to 15K(SC)
FR-E740-11K(SC), 15K(SC)

FR-E740-5.5K(SC), 7.5K(SC)

nnnnn

OUTLINE

Guide

1
1
1
="« Wiring cover

o
|
o §/§@4Tﬂ’

N\ =~ Wiring cover

(
Dent : /

For removal, push the dent on the wiring cover with your finger and
pull toward you.
Example of FR-E740-5.5K Example of FR-E740-11K




7/ Installation of the inverter and enclosure design

1.4 Installation of the inverter and enclosure design

When an inverter enclosure is to be designed and manufactured, heat generated by contained equipment, etc., the
environment of an operating place, and others must be fully considered to determine the enclosure structure, size and
equipment layout. The inverter unit uses many semiconductor devices. To improve reliability and prolong the life of the
product, operate the inverter in an environment that sufficiently satisfies the equipment specifications.

1.4.1 Inverter installation environment

As the inverter installation environment should satisfy the standard specifications indicated in the following table, operation in
any place that does not meet these conditions not only deteriorates the performance and life of the inverter, but also causes a
failure. Refer to the following points and take adequate measures.

Environmental standard specifications of inverter

Item Description
Surrounding air -10 to +50°C (non-freezing)
temperature
Ambient humidity 90%RH or less (non-condensing)
Atmosphere Indoors (free from corrosive gas, flammable gas, oil mist, dust and dirt)
Maximum altitude 1000m or less
Vibration 5.9m/s? or less at 10 to 55Hz (directions of X, Y, Z axes)

(1) Temperature
The permissible surrounding air temperature of the inverter is between -10 and +50°C . Always operate the inverter within this
temperature range. Operation outside this range will considerably shorten the service lives of the semiconductors, parts,
capacitors and others. Take the following measures so that the surrounding air temperature of the inverter falls within the
specified range.
1) Measures against high temperature

* Use a forced ventilation system or similar cooling system. (Refer to page 10.)

* Install the panel in an air-conditioned electrical chamber.

* Block direct sunlight.

¢ Provide a shield or similar plate to avoid direct exposure to the radiated heat and wind of a heat source.

* Ventilate the area around the panel well.

2) Measures against low temperature
* Provide a space heater in the enclosure.
* Do not power off the inverter. (Keep the start signal of the inverter off.)

3) Sudden temperature changes
» Select an installation place where temperature does not change suddenly.
* Avoid installing the inverter near the air outlet of an air conditioner.
* If temperature changes are caused by opening/closing of a door, install the inverter away from the door.

(2) Humidity
Normally operate the inverter within the 45 to 90% range of the ambient humidity. Too high humidity will pose problems of
reduced insulation and metal corrosion. On the other hand, too low humidity may produce a spatial electrical breakdown. The
insulation distance specified in JEM 1103 "Control Equipment Insulator” is defined as humidity 45 to 85%.
1) Measures against high humidity

* Make the panel enclosed, and provide it with a hygroscopic agent.

» Take dry air into the enclosure from outside.

* Provide a space heater in the enclosure.

2) Measures against low humidity
What is important in fitting or inspection of the unit in this status is to discharge your body (static electricity)
beforehand and keep your body from contact with the parts and patterns, besides blowing air of proper humidity into
the panel from outside.

3) Measures against condensation
Condensation may occur if frequent operation stops change the in-panel temperature suddenly or if the outside-air
temperature changes suddenly.
Condensation causes such faults as reduced insulation and corrosion.
* Take the measures against high humidity in 1).
* Do not power OFF the inverter. (Keep the start signal of the inverter OFF.)



Installation of the inverter and enclosure design £

(3) Dust, dirt, oil mist

Dust and dirt will cause such faults as poor contact of contact points, reduced insulation or reduced cooling effect due to
moisture absorption of accumulated dust and dirt, and in-panel temperature rise due to clogged filter. In the atmosphere
where conductive powder floats, dust and dirt will cause such faults as malfunction, deteriorated insulation and short circuit in
a short time.

Since oil mist will cause similar conditions, it is necessary to take adequate measures.

Countermeasures
* Place in a totally enclosed enclosure.
Take measures if the in-enclosure temperature rises. (Refer to page 10.)
e Purge air.
Pump clean air from outside to make the in-panel pressure higher than the outside-air pressure.

(4) Corrosive gas, salt damage

If the inverter is exposed to corrosive gas or to salt near a beach, the printed board patterns and parts will corrode or the
relays and switches will result in poor contact.
In such places, take the measures given in Section 3.

(5) Explosive, flammable gases

As the inverter is non-explosion proof, it must be contained in an explosion proof enclosure. In places where explosion may be
caused by explosive gas, dust or dirt, an enclosure cannot be used unless it structurally complies with the guidelines and has
passed the specified tests. This makes the enclosure itself expensive (including the test charges). The best way is to avoid
installation in such places and install the inverter in a non-hazardous place.

(6) Highland

Use the inverter at the altitude of within 1000m. If it is used at a higher place, it is likely that thin air will reduce the cooling
effect and low air pressure will deteriorate dielectric strength.

(7) Vibration, impact

The vibration resistance of the inverter is up to 5.9m/s? at 10 to 55Hz frequency and 1mm amplitude for the directions of X, Y,
Z axes. Vibration or impact, if less than the specified value, applied for a long time may make the mechanism loose or cause
poor contact to the connectors.

Especially when impact is imposed repeatedly, caution must be taken as the part pins are likely to break.

Countermeasures

* Provide the panel with rubber vibration isolators.

» Strengthen the structure to prevent the panel from resonance.
* Install the panel away from sources of vibration.

OUTLINE




7/ Installation of the inverter and enclosure design

1.4.2 Cooling system types for inverter panel

From the panel that contains the inverter, the heat of the inverter and other equipment (transformers, lamps, resistors, etc.)
and the incoming heat such as direct sunlight must be dissipated to keep the in-panel temperature lower than the permissible
temperatures of the in-panel equipment including the inverter.

The cooling systems are classified as follows in terms of the cooling calculation method.

1) Cooling by natural heat dissipation from the enclosure surface (totally enclosed type)

2) Cooling by heat sink (aluminum fin, etc.)

3) Cooling by ventilation (forced ventilation type, pipe ventilation type)

4) Cooling by heat exchanger or cooler (heat pipe, cooler, etc.)

Cooling System Panel Structure Comment
o Low in cost and generally used, but the panel size increases
Natural ventilation «Z «— . " .
as the inverter capacity increases. For relatively small
(enclosed type / open type) INV .
oz v capacities.
— |
Natural
cooling
o < < Being a totally enclosed type, the most appropriate for hostile
Natural ventilation . . P .
® environment having dust, dirt, oil mist, etc. The panel size
(totally enclosed type) ® IE . . ) .
increases depending on the inverter capacity.
® N
Fin coolin Heatsinkf¥ 8” Having restrictions on the heatsink mounting position and
g l I@ area, and designed for relative small capacities.
N
\'%‘/
For general indoor installation. Appropriate for panel
Forced Forced ventilation g . . pprop P
. INV| downsizing and cost reduction, and often used.
cooling § i,
\D{}}H/Heat pipe
HE
Heat pipe uf} b Totally enclosed type for panel downsizing.
IN
-4

10
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1.4.3 Inverter placement

(1) Installation of the inverter
Enclosure surface mounting
Remove the front cover and wiring cover to fix the inverter to the surface.

« FR-E720-0.1K(SC) to 0.75K(SC) « FR-E720-1.5K(SC) or higher
« FR-E720S-0.1K(SC) to 0.4K(SC) « FR-E740-0.4K(SC) or higher
* FR-E710W-0.1K to 0.4K « FR-E7208-0.75K(SC) or higher

* FR-E710W-0.75K \

Wiring cover

<=-.. NOTE

+ |+ When encasing multiple inverters, install them in parallel as a

- cooling measure. \

- Install the inverter vertically.

OUTLINE

(2) Clearances around inverter
To ensure ease of heat dissipation and maintenance, leave at least the shown clearances around the inverter. At least the
following clearances are required under the inverter as a wiring space, and above the inverter as a heat dissipation space.

Surrounding air temperature and humidity

Clearances (front) Clearances (side)
Measurement ﬂm -
position cm or more | |
x x B 5
5cm| 'nverter |5cm 1em 1em 1 |
or more* il | or more* ‘ ‘
Inverter |
s = | 1cm |
Measurement cm —
" X7 | or more |
position [
Temperature: -10°C to +50°C ! ‘
Humidity: 90% RH or less ﬂmcm or more L 4
Leave enough clearances and * When using the inverters at the surrounding air * 5cm or more for the
take cooling measures. temperature of 40°C or less, the inverters can be 5.5K(SC) or higher
installed without any clearance between them (Ocm
clearance).

When surrounding air temperature exceeds 40°C,
clearances between the inverters should be 1cm or
more (5cm or more for the 5.5K or higher).

(3) Inverter mounting orientation

Mount the inverter on a wall as specified. Do not mount it horizontally or any other way.

11



7/ Installation of the inverter and enclosure design

(4) Above inverter

Heat is blown up from inside the inverter by the small fan built in the unit. Any equipment placed above the inverter should be
heat resistant.

(5) Arrangement of multiple inverters

When multiple inverters are placed in the same
enclosure, generally arrange them horizontally as shown —
in the right figure (a). When it is inevitable to arrange

) N Inverter| |Inverter Inverter| |[Inverter
them vertically to minimize space, take such measures as
to provide guides since heat from the bottom inverters -
can increase the temperatures in the top inverters, | Guide || Guide | Guide

causing inverter failures.

Inverter| |Inverter

When mounting multiple inverters, fully take caution not
to make the surrounding air temperature of the inverter
higher than the permissible value by providing ventilation Enclosure Enclosure L

and increasing the panel size. (a) Horizontal arrangement (b) Vertical arrangement
Arrangement of multiple inverters

(6) Arrangement of ventilation fan and inverter

Heat generated in the inverter is blown up from the bottom of

A1 —4
the unit as warm air by the cooling fan. When installing a — =i '—\m\/’ -
ventilation fan for that heat, determine the place of ventilation N k\k\\ T T \
fan installation after fully considering an air flow. (Air passes At “.
through areas of low resistance. Make an airway and airflow A -
plates to expose the inverter to cool air.) Inverter Inverter

<Good example> <Bad example>
Placement of ventilation fan and inverter

12



2 WIRING

This chapter describes the basic "WIRING" for use of this
product.
Always read the instructions before using the equipment.

2.1 WIEING eevereereeerereeeseseseesesssessessessesasessssesesssessesasessesesessessessssesessssanens 14 1
2.2 Main circuit terminal specifications...........ccccooiieiriiiiiiiiiiciicinnnees 16
2.3 Control circuit specifications ..........ccccoceiriririinrnrrccsnsnsssssss e 22
2.4 Connection of stand-alone option unit...........ccccceeieiirriiicciinnnnnns 35
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7/ Wiring
2.1 Wiring

2.1.1  Terminal connection diagram
(1) Standard control circuit terminal model

Sink logic *1. DC reactor (FR-HEL)
@Main circuit terminal When connecting a DC reactor, remove the
O Control circuit terminal jumper across P1 and P/+. *6 Terminal P1 is not available for
ontrol circuit termina Not available for single-phase 100V power single-phase 100V power input model.
input model.
Single-phase power input e — *7 A brake transistor is not built-in to the
(Option) 0.1K and 0.2K.
Single-phase * | *8 Brake resistor (FR-ABR, MRS, MYS type)
g p ﬂ 7 1
AC power K ' Install a thermal relay to prevent an
supply (Ground) = "1 ) overheat and burnout of the brake resistor.
Jum er: / 4 e (The brake resistor cannot be connected
Per /. N/ to the 0.1K and 0.2K.)
‘ Motor
Three-phase i R/L1
AC power o S/L2 4& limit circuit
supply :g T/L3

> D e & =
$ Earth (Ground)

Control circuit

Control input signals (No voltage input allowed) Relay output .
Forward f f H
Terminal functions vary | rotation start —— ;erpln]zﬂzflingt?ns ve_1ryl :
with the input terminal Reverse j Relay output y r . - termina :
assignment (Pr. 178 to | rotation start$—— . (Fault output) |function selection :
Pr. 184) ) : :
High A .
speed H 1f [
Multi-speed selection Middga o . 0 Open collector output |
Spee T » Terminal functions vary with i
o . A 1 RUN y
2 When using terminals o 00 . 5 . !
PC-SD as a 24VDC Is_oéved ) b ———ORunning | the output terminal assignment |
power supply, take care p ! 5 | (Pr. 190 and Pr. 191) '
not to short across Output | [ l—n—. :
terminals PC-SD. stop o) b Frequency detection '
Zo[o] = 5 Y i
Reset ¢— Solo| 5 L % !
) 8 D | SE Open collector output common !
Contact input common 24\ ! Sink/source common H
24VDC power supply R el N
(Common for external power supply transistor) ; Calibration resistor |\ tor
I'_'_'.'_'_'.'_'_'.'_'_'.'_'__'.'_'_'._'_'_'.'_'_'.'_'_'.'.'_'.'.'_'.'.'_'.'.'_'.'.'_'.'.'_'.'.'_Z'_'_'.'_'_'.'_'_'.'_'_'.'_'_'.'_'_'. + - (Frequency meter, etc.)
' Frequency setting signals (Analog) i - NP ] )
; 10(+5V) i FMO— — \ Moving-coil type
1 [*3 Terminal input specifications | Frequency : *g - 1mA full-scale
' can be changed by analog ; !
| input specifications setiing 2[0to 5VDC| *3 | SD JUL
| switchover (Pr: 73). potentiometer (0 to 10VDC) ! [
H 12W1kQ 0 *9 Itis not necessary when
E *4 Itis recommended to use 2W1kQ | *4 i PU calibratinoltelindicaton
'| when the frequency setting signal 1 5(Analog common) ; CERREEEE from the operation panel.
! is changed frequently. e .
' Terminal 4 input (+) >———— 4[4 to 20mADC :
' (Currentinput) () >———— <0 to 5VDC > i |
E *5 Terminal input specifications can be changed by analog 0to 10VDC E usB
! input specifications switchover (Pr. 267). Set the ' connector
' voltage/current input switch in the "V" position to select ;
i|  voltage input (0 to 5V/0 to10V) and "I' (initial value) to | v D
, select current input (4 to 20mA). '
'| To use terminal 4 (initial setting is current input), set "4" Voltage/current i
! in any of Pr.178 to Pr.184 (input terminal function selection) input switch *5 i
1 to assign the function, and turn ON AU signal. !
| B
- Connector for ) Option connector 0
' plug-in option connection ]
2. NOTE
Ll .
% + |* To prevent a malfunction caused by noise, separate the signal cables more than 10cm from the power cables. Also
- * . . . . . . .
tuet separate the main circuit wire of the input side and the output side.

* After wiring, wire offcuts must not be left in the inverter.
Wire offcuts can cause an alarm, failure or malfunction. Always keep the inverter clean. When drilling mounting holes
in an enclosure etc., take care not to allow chips and other foreign matter to enter the inverter.

* The output of the single-phase power input model is three-phase 200V.

14
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(2) Safety stop function model

Sink logic
@Main circuit terminal *1. DC reactor (FR-HEL)
OControl circuit terminal When connecting a DC reactor, remove the
jumper across P1 and P/+.
Single-phase power input Brake unit *6 A brake transistor is not built-in to the 0.1K
MCCB MC i , (Option) and 0.2K.

*7 Brake resistor (FR-ABR, MRS, MYS type)

' T
Single-phase * H !
' Install a thermal relay to prevent an

H R/L1
AC power X o1 Earth

E H - E f d (Ground) = overheat and burnout of the brake resistor.
supply : el ' — : Jumpe , (The brake resistor cannot be connected
e P 3 ume > N o the 0.1K and 0.2K.)
P1
‘ Motor
Three-phase R/L1
AC power 1 5/L2 &
supply LT3
[ Main circuit | Earth (Ground)
| Control circuit | i[ Safety stop function model |

i "Control input signals (No voltage input allowed)
Forward

Relay output

(Common for external power supply transistor)

Sink/source common

| SE Open collector output common
Safety stop input common terminal

Safety stop input (Channel 1) -------- Output shutoff

circuit

Calibration resistor

T(_armina! functionslvary rotation start——— Terminal functions vary '
e mpene |Roverse ooy vt o177 28l |
. rotation start$—— unction selection '

Pr. 182 and Pr. 184) Hic (Faultoutput) |, :
igh | i

speed ZZ'_'.Z'_'.Z'_'.Z'_'.Z'_'.Z'_'.Z'_'.Z'_'.Z'_'.Z'_'.Z'_'.Z'_'.ZI

Multi-speed selection gﬂpigglde ! — - Open collector output '

z V;Igfggjggtzemi[r;gls Low | ' Terminal functions vary with ~ |:
power supply, take care speed : Running | the output terminal assignment |:
not to short across Reset 0 (Pr: 190 and Pr. 191) ,
terminals PC-SD. eset D :

- 5 Frequency detection '

Contact input common ! '

24VDC power supply : '

Indicator
+ - (Frequency meter, etc.)

EM )_f:f\\\ - Moving-coil type
— 1mA full-scale

-Frequency setting signals (Analog)

10(+5V)

*3 Terminal input specifications | Frequency

WIRING

E Safety stop input (Channel 2) ---------==

can be changed by analog | gettin . E *8
input specifications i ? " 2|0to SVDC| =3 | SD JUL
switchover (Pr: 73). potentiometer (0 to 10VDC) i ’ o e —

12W1kQ 0 8 Itis not necessary when calibrating the

- *4 ' indicator from the operation panel.
*4 It is recommended to use 2W1kQ 1 5(Analog common) PU
yvhen the frequency setting signal v H connector *9 Operation and parameter setting can be
is changed frequently. e ! - done from the parameter unit (FR-PU07)
Terminal 4 input (+) >———— 4[4 to 20mADC 0 9 and the enclosure surface operation panel
(Currentinput)  (-) >———— 0 to 5VDC 0 (FR-PAOQ7).
= = *, .
*5 Terminal input specifications can be changed by analog <0 to 10VDC> 9 g (T (D e C2RD (AR CIZAmm)))
. b - ' RS-485 communication can be utilized from
input specifications switchover (Pr. 267). Set the D | t d other devi
voltage/current input switch in the "V" position to select ' GipEISenetcomblicangiothererces:
voltage input (0 to 5V/0 to10V) and "I" (initial value) to v -
select current input (4 to 20mA). H 10 A | t d an invert b
To use terminal 4 (initial setting is current input), set "4" _\/oltage/purrent o USB Co%‘::g;z Sv?trzuuesrgrz\/:rq I:;’ia;;can ©
in any of Pr.178 to Pr.184 (input terminal function selection) input switch  *5 [ § . .
to assign the function, and turn ON AU signal. H ! conneeion
H *10

+ Connector for
' plug-in option connection

o NOTE

* To prevent a malfunction caused by noise, separate the signal cables more than 10cm from the power cables. Also
tunt separate the main circuit wire of the input side and the output side.
* After wiring, wire offcuts must not be left in the inverter.
Wire offcuts can cause an alarm, failure or malfunction. Always keep the inverter clean. When drilling mounting holes
in an enclosure etc., take care not to allow chips and other foreign matter to enter the inverter.
* The output of the single-phase power input model is three-phase 200V.
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7/ Main circuit terminal specifications

2.2 Main circuit terminal specifications

2.2.1 Specification of main circuit terminal
Terminal i .
Terminal Name Description
Symbol
R/L1, Connect to the commercial power supply.
S/L2, AC power input Keep these terminals open when using the high power factor converter (FR-HC2) or
T/L3 *1 power regeneration common converter (FR-CV).
u,VvV,w Inverter output Connect a three-phase squirrel-cage motor.
Connect a brake resistor (FR-ABR, MRS type, MYS type) across terminals P/+ and
P/+, PR Brake resistor connection PR.
(The brake resistor cannot be connected to the 0.1K or 0.2K.)
) . Connect the brake unit (FR-BU2), power regeneration common converter (FR-CV)
P/+, N/- Brake unit connection .
or high power factor converter (FR-HC2).
) Remove the jumper across terminals P/+ and P1 and connect a DC reactor.
P/+, P1 %2 DC reactor connection ) ) . ) )
Single-phase 100V power input model is not compatible with DC reactor.
@ Earth (Ground) For earthing (grounding) the inverter chassis. Must be earthed (grounded).

*1  When using single-phase power input, terminals are R/L1 and S/L2.
*2  Terminal P1 is not available for single-phase 100V power input model.

2.2.2

Terminal arrangement of the main circuit terminal, power supply and the motor

wiring

Three-phase 200V class

FR-E720-0.1K(SC) to 0.75K(SC)

Screw size (M3.5)

/Jumper

Power supply Motor

FR-E720-1.5K(SC) to 3.7K(SC)

Jumper

elolers
“';DJJ

?@

!'

/—\_/

Power supply

FR-E720-5.5K(SC), 7.5K(SC)

——-—— Screw size (M5)

RL1 SILZ[TLI [U]

Power supply

FR-E720-11K(SC), 15K(SC)

UE Screw size(11K:M5/15K:M6)
U

0]9]9/©©)|0|®|®

fssfore

Power supply

16
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Three-phase 400V class

FR-E740-0.4K(SC) to 3.7K(SC)

Jumper

Power supply Motor

FR-E740-5.5K(SC), 7.5K(SC)

Screw size (M4)

Power supply Motor

FR-E740-11K(SC), 15K(SC)
Screw size (11K: M4/15K: M5)

Power supply

Single-phase 200V class

FR-E720S-0.1K(SC) to 0.4K(SC)

Screw size (M3.5)

/Jumper

FR-E7205-0.75K(SC) to 2.2K(SC)

Jumper

s
¥

Screw size (M4)

U V] W

F e eF

)
bssz;‘a@)

&)

Power supply Motor

- ®
COH S
1B e
@ Power supply Motor
Power supply Motor
Single-phase 100V class
FR-E710W-0.1K to 0.4K FR-E710W-0.75K
Screw size (M3.5) P/
Screw size (M4)
P@I@] 1 z ® U VW
+ o fi—=r——
- ﬁ?@
r'g

I
)

Power supply

NOTE

power cable to the U, V, W of the inverter. Doing so

:, ,: * Make sure the power cables are connected to the R/L1, S/L2, T/L3. (Phase need not be matched.) Never connect the

will damage the inverter.

* Connect the motor to U, V, W. Turning ON the forward rotation switch (signal) at this time rotates the motor

counterclockwise when viewed from the load shaft.

17
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2.2.3

(1) Applicable cable size

Cables and wiring length

Select the recommended cable size to ensure that a voltage drop will be 2% max.
If the wiring distance is long between the inverter and motor, a main circuit cable voltage drop will cause the motor torque to
decrease especially at the output of a low frequency.
The following table indicates a selection example for the wiring length of 20m.
Three-phase 200V class (when input power supply is 220V)

Crimp Cable Size
Applicable Inverter Tgl;:T;CVaI Ti%::::i:g Terminal |y Cables, etc. (mm?) «i| AWG =2  |PVC Cables, etc. (mm?) «3
Model X _ RIL1 RIL1 . [RIL1 RIL1 ;
Sizews | Nm Isi2|u,v,w| sz |u,v,w|Eathing| sy, v, w| si2 |u, v, w | Earthing
T/L3 T/IL3 T/L3 T/L3
FR-E720-0.1K(SC) to
M3.5 12 |2:35| 235 | 2 2 2 14 | 14 | 25 | 25 25
0.75K(SC)
FR-E720-1.5K(SC),
M4 1.5 244 | 2-4 2 2 2 14 | 14 | 25 | 25 25
2.2K(SC)
FR-E720-3.7K(SC) M4 15 |554| 554 | 35 | 35 35 12 | 12 4 4 4
FR-E720-5.5K(SC) M5 25 |555| 555 | 55 | 55 55 10 | 10 6 6 6
FR-E720-7.5K(SC) M5 25 |145| 85 14 8 55 6 8 16 10 6
FR-E720-11K(SC) M5 25 | 145 | 145 | 14 14 8 6 6 16 16 16
FR-E720-15K(SC) M6(M5) | 4.4 | 226 | 226 | 22 22 14 4 25 25 16
Three-phase 400V class (when input power supply is 440V)
Crimp Cable Size
Applicable Inverter T‘;LT;C:" Tig::::i:g Terminal v Cables, etc. (mm?) «i| AWG =2  [PVC Cables, etc. (mm?) «3
Model X _ RIL1 RIL1 . [RIL1 RIL1 ;
Sizews | Nm sz |u,v,w|si2|u,v,w|Eathing i |y v, w sz |u, v, w|Earthing
T/L3 T/L3 T/L3 T/L3
FR-E740-0.4K(SC) to
M4 1.5 244 | 2-4 2 2 2 14 | 14 | 25 | 25 2.5
3.7K(SC)
FR-E740-5.5K(SC) M4 15 |554| 24 | 35 2 35 12 | 14 4 25 4
FR-E740-7.5K(SC) M4 15 |554| 554 | 35 | 35 35 12 | 12 4 4 4
FR-E740-11K(SC) M4 15 |554| 554 | 55 | 55 55 10 | 10 6 6 10
FR-E740-15K(SC) M5 25 85 | 85 8 8 55 8 8 10 10 10
Single-phase 200V class (when input power supply is 220V)
Crimp Cable Size
. Terminal| Tightenin .
Alf)PllcaMllﬂ:I I:werter Screw gorque 9| Terminal |Hv Cables, etc. (mm?).1| AWG 2 [PVC Cables, etc. (mm?) -3
ode A a A
Size 4 N-m R/L1 R/L1 Earthing | R/L1 R/L1 Earthing
si2 |V Wiga | U VaW " caple |si2 (V' VW sii2 |V V"W "caple
FR-E720S-0.1K(SC) to
M3.5 12 |235| 235 | 2 2 2 14 | 14 | 25 | 25 25
0.4K(SC)
FR-E720S-0.75K(SC) M4 15 24 | 24 2 2 2 14 | 14 | 25 | 25 25
FR-E720S-1.5K(SC) M4 15 24 | 24 2 2 2 14 | 14 | 25 | 25 25
FR-E720S-2.2K(SC) M4 15 |554| 24 | 35 2 2 12 | 14 4 25 25
Single-phase 100V class (when input power supply is 100V)
Crimp Cable Size
. Terminal| Tightenin :
Appllcélel?I I:werter Screw gorque 91 Terminal |Hiv Cables, etc. (mm?) «1| AWG = |PVC Cables, etc. (mm?) «3
ode A a A
Size 4 N-m R/L1 R/L1 Earthing | R/L1 R/L1 Earthing
si2 |V Wiga |UVaW "caple [si2 (V' VW  sii2 |V V"W “caple
FR-E710W-0.1K to 0.4K | M35 12 |235| 235 | 2 2 2 14 | 14 | 25 | 25 25
FR-E710W-0.75K M4 15 |554| 24 | 35 2 2 14 | 14 | 25 | 25 25
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*1  The cable size is that of the cable (HIV cable (600V class 2 vinyl-insulated cable) etc.) with continuous maximum permissible temperature of 75°C. Assumes
that the surrounding air temperature is 50°C or less and the wiring distance is 20m or less.

*2  The recommended cable size is that of the cable (THHW cable) with continuous maximum permissible temperature of 75°C. Assumes that the surrounding air
temperature is 40°C or less and the wiring distance is 20m or less. (For the use in the United States or Canada, refer to "Instructions for UL and cUL" in the
Instruction Manual (Basic).)

*3  The recommended cable size is that of the cable (PVC cable) with continuous maximum permissible temperature of 70°C. Assumes that the surrounding air
temperature is 40°C or less and the wiring distance is 20m or less. (Selection example for use mainly in Europe.)

x4 The terminal screw size indicates the terminal size for R/L1, S/L2, T/L3, U, V, W, and a screw for earthing (grounding).

A screw for earthing (grounding) of the FR-E720-15K(SC) is indicated in ( ).
For single-phase power input, the terminal screw size indicates the size of terminal screw for R/L1, S/L2, U, V, W, PR, P/+, N/-, P1 and a screw for earthing
(grounding).

.-z-.. NOTE
. e .,: * Tighten the terminal screw to the specified torque. A screw that has been tighten too loosely can cause a short circuit
.-t or malfunction. A screw that has been tighten too tightly can cause a short circuit or malfunction due to the unit
breakage.
* Use crimp terminals with insulation sleeve to wire the power supply and motor.

emu,

The line voltage drop can be calculated by the following formula:

V3 x wire resistance [MmQ/m] x wiring distance [m] % current [A]
1000
Use a larger diameter cable when the wiring distance is long or when it is desired to decrease the voltage drop (torque
reduction) in the low speed range.

Line voltage drop [V] =

WIRING
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(2)

Earthing (Grounding) precautions

® Always earth (ground) the motor and inverter.

1) Purpose of earthing (grounding)

Generally, an electrical apparatus has an earth (ground) terminal, which must be connected to the ground before use.
An electrical circuit is usually insulated by an insulating material and encased. However, it is impossible to manufacture
an insulating material that can shut off a leakage current completely, and actually, a slight current flow into the case.
The purpose of earthing (grounding) the case of an electrical apparatus is to prevent operator from getting an electric
shock from this leakage current when touching it.

To avoid the influence of external noises, this earthing (grounding) is important to audio equipment, sensors, computers
and other apparatuses that handle low-level signals or operate very fast.

2) Earthing (grounding) methods and earthing (grounding) work

As described previously, earthing (grounding) is roughly classified into an electrical shock prevention type and a noise-

affected malfunction prevention type. Therefore, these two types should be discriminated clearly, and the following

work must be done to prevent the leakage current having the inverter's high frequency components from entering the
malfunction prevention type earthing (grounding):

(a) If possible, use (l) independent earthing (grounding) in figure below for the inverter. If independent earthing
(grounding) is not available, use (ll) joint earthing (grounding) in the figure below where the inverter is connected
with the other equipment at an earthing (grounding) point.

The (lll) common earthing (grounding) as in the figure below, which inverter shares a common earthing (grounding)
cable with the other equipment, must be avoided.

A leakage current including many high frequency components flows in the earthing (grounding) cables of the
inverter and inverter-driven motor. Therefore, use the independent earthing (grounding) and separate the earthing
(grounding) cable of the inverter from equipment sensitive to EMI.

In a high building, it may be effective to use the EMI prevention type earthing (grounding) connecting to an iron
structure frame, and electric shock prevention type earthing (grounding) with the independent earthing (grounding)
together.

(b) This inverter must be earthed (grounded). Earthing (Grounding) must conform to the requirements of national and
local safety regulations and electrical codes. (NEC section 250, IEC 61140 class 1 and other applicable standards).
Use an neutral-point earthed (grounded) power supply for 400V class inverter in compliance with EN standard.

(c) Use the thickest possible earthing (grounding) cable. The earthing (grounding) cable size should be no less than
the size indicated in the table on the previous page 18.

(d) The earthing (grounding) point should be as close as possible to the inverter, and the earth (ground) wire length
should be as short as possible.

(e) Run the earthing (grounding) cable as far away as possible from the 1/0 wiring of equipment sensitive to noises and
run them in parallel in the minimum distance.

Other Other
Inverter ) t Inverter . Inverter O_ther
equipmen equipment equipment
) ) )
(1) Independent earthing (grounding)....... Best (1) Common earthing (grounding)....... Good (I11) Common earthing (grounding) cable....... Not allowed

POINT
| To be compliant with the EU Directive (Low Voltage Directive), refer to the Instruction Manual (Basic).
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(3) Total wiring length
The overall wiring length for connection of a single motor or multiple motors should be within the value in the table

below.
EEIO L4787 S ] paligas 04K | 02K | 04K | 075k | 15k | 22k | 37K
Type (carrier frequency) Class or Higher
100V/200V 200m 200m 300m 500m 500m 500m 500m
. 1 (1kHz) or lower
Unshielded 400V - - 200m 200m 300m 500m 500m
cable ) 100V/200V 30m 100m 200m 300m 500m 500m 500m
2 (2kHz) or higher
400V - - 30m 100m 200m 300m 500m
100V/200V 50m 50m 75m 100m 100m 100m 100m
) 1 (1kHz) or lower
Shielded 400V - - 50m 50m 75m 100m 100m
| 100V/200V 1 2 7 1 1 1
cable 2 (2KkHz) or higher 00V/200 Om 5m 50m 5m 00m 00m 00m
400V - - 10m 25m 50m 75m 100m

Total wiring length (3.7K(SC) or higher)

:J’ .
500m or less \//@,

300m+300m=600m

When driving a 400V class motor by the inverter, surge voltages attributable to the wiring constants may occur at the
motor terminals, deteriorating the insulation of the motor. (Refer to page 53.)

.-z-.. NOTE

' ,: * Especially for long-distance wiring, the inverter may be affected by a charging current caused by the stray

capacitances of the wiring, leading to a malfunction of the overcurrent protective function, fast response current limit

function, or stall prevention function or a malfunction or fault of the equipment connected on the inverter output side.

If malfunction of fast-response current limit function occurs, disable this function. If malfunction of stall prevention

function occurs, increase the stall level. (Refer to page 94 for Pr. 22 Stall prevention operation level and Pr. 156 Stall prevention

operation selection.)

Refer to page 176 for details of Pr. 72 PWM frequency selection. Refer to the manual of the option for details of surge voltage

suppression filter (FR-ASF-H/FR-BMF-H).

* When using the automatic restart after instantaneous power failure function with wiring length exceeding 100m,
select without frequency search (Pr. 162 = "1, 11"). (Refer to page 164.)

WIRING
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2.3 Control circuit specifications

2.3.1

Control circuit terminal

I:I indicates that terminal functions can be selected using Pr. 178 to Pr. 184, Pr. 190 to Pr. 192 (I/O terminal function
selection). (Refer to page 141.)

(1) Input signal
Terminal . . L Refer to
Type Terminal Name Description Rated Specifications
Symbol Page
Turn ON the STF signal to
STF Forward rotation start start forward rotation and |When the STF and STR
turn it OFF to stop. signals are turned ON 145
Turn ON the STR signal to |simultaneously, the stop
STR Reverse rotation start start reverse rotation and |command is given.
turn it OFF to stop.
ik Multi d be selected ding to th
. . ulti-speed can be selected according to the
RM Multi- d select i
’ ulti-speed selection combination of RH, RM and RL signals. Input resistance 4.7kQ 104
RL Voltage when contacts are
Turn ON the MRS signal (20ms or more) to stop the |open
inverter output. 21 to 26VDC
MRS * |Output stop Use to shut off the inverter output when stopping the Current when contacts are 143
motor by electromagnetic brake. -
: ; ) short-circuited
* Terminal MRS is only available for the standard control
circuit terminal model. 4 to 6mADC
Use to reset fault output provided when fault occurs.
Turn ON the RES signal for more than 0.1s, then turn
it OFF.
RES Reset In the initial status, reset is set always-enabled. By 186
setting Pr. 75, reset can be set enabled only at fault
;5; occurrence. Recover about 1s after reset is
.E cancelled.
é Contact input common | Common terminal for contact input terminal (sink
38 (sink) (initial setting) logic) and terminal FM.
Connect this terminal to the power supply common
External transistor tern.nnal of a transistor output (open collecto.r output)
device, such as a programmable controller, in the
SD common (source) ) i . . — —
source logic to avoid malfunction by undesirable
currents.
24VDC power supply Common output‘termlnal for 24VDC 0.1A power
supply (PC terminal).
common Isolated from terminals 5 and SE.
Connect this terminal to the power supply common
External transistor terminal of a transistor output (open collector output)
common (sink) device, such as a programmable controller, in the Power supply voltage range
(initial setting) sink logic to avoid malfunction by undesirable 22 to 26.5VDC
25
currents. permissible load current
PC Contact input common Common terminal for contact input terminal (source | 100mA
(source) logic).
24VDC power supply Can be used as 24VDC 0.1A power supply.
Common terminal for safety stop input terminals S1
Safety stop input and S2. 37

terminal common *

* Terminal S1 and S2 are only available for the safety
stop function model.

22



Control circuit specifications

Terminal ) . . Refer to
Type Terminal Name Description Rated Specifications
Symbol Page
S1/S2 are safe stop signals for use with in
Safe stop input conjunction with an apprO\{ed external safety unit. .
S1 (Channel 1) * Both S1/S2 must be used in dual channel form. Input resistance 4.7kQ
o Inverter output is shutoff depending on shorting/ Voltage when contacts are
% opening between S1 and PC, S2 and PC. open
z In the initial status, terminal S1 and S2 are shorted |21 to 26VDC 31
:;)3 with terminal PC by shortening wire. Current when contacts are
< Safe stop input Remove the shortening wire and connect the §afety short-circuited
(Channel 2) * relay module when using the safety stop function. 4 to 6mADC
* Terminal S1 and S2 are only available for the safety
stop function model.
. Used gs power supply when con.necting . 5.9V + 0.2VDC
10 Frequency setting power potent|0meter for fr§quency setting (speed setting) permissible load current 178
supply from outside of the inverter. (Refer to Pr. 73 Analog
input selection.) 10mA
Inputting 0 to 5VDC (or 0 to 10V) provides the
. maximum output frequency at 5V (10V) and makes |Input resistance 10kQ + 1kQ
Frequency setting . . ) o .
2 input and output proportional. Use Pr. 73 to switch Permissible maximum 178
(voltage) between input 0 to 5VDC input (initial setting) and 0 |voltage 20VDC
to 10VDC.
Inputting 4 to 20mADC (or 0 to 5V, 0 to 10V) provides
the maximum output frequency at 20mA and makes
> input and output proportional. This input signal is
£ valid only when the AU signal is ON (terminal 2 input
§ is invalid). To use terminal 4 (initial setting is current .
§ input), set "4" to any of Pr.178 to Pr.184 (input terminal Current “"]pUt:
g function selection), and turn AU signal ON. Use Pr: 267 Input resistance 233Q2 + 5Q
g to switch input among 4 to 20maA (initial setting), 0 to |Maximum permissible
- Frequency setting 5VDC and 0 to 10VDC. Set the voltage/current input |current 30mA
4 (current) switch in the "V" position to select voltage input (0 to Voltage input: 178
5VI0 to 10V). Input resistance 10kQ + 1kQ
— . Permissible maximum
Standard' control circuit Safety stop function voltage 20VDC
terminal model model o
<
Current input Current input [od
(initial status) Voltage input | (initial status) Voltage input —
ol m oEn | o El D oD =
5 Frequency setting Frequency setting signal (terminal 2, 4) common . .
common terminal. Do not earth (ground).
.~=-. NOTE

Set Pr. 267 and a voltage/current input switch correctly, then input analog signals in accordance with the settings.

Applying a voltage with voltage/current input switch in

position (current input is selected) or a current with switch in

"V" position (voltage input is selected) could cause component damage of the inverter or analog circuit of output
devices. Refer to page 178 for details.
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(2) Output signal

Terminal X L. . Reference
Type Terminal Name Description Rated Specifications
Symbol Page
1 changeover contact output indicates that the
inverter protective function has activated and the Contact capacity: 230VAC
= Relay output (fault output stopped. 0.3A
v |ABC Fault: discontinuity across B-C (continuity across A- _ 147
Iv4 output) ) (power factor =0.4)
' _— . - 30VDC 0.3A
Normal: continuity across B-C (discontinuity across
A-C)
Switched low when the inverter output frequency is | Permissible load 24VDC
equal to or higher than the starting frequency (initial i .
RUN Inverter running d g ) . ) gfreq I (maximum 27VI?C) 0-1A 147
value 0.5Hz). Switched high during stop or DC (a voltage drop is 3.4V
injection brake operation.* maximum when the signal
g is ON)
2 * Low indicates that the open
8 . X X collector output transistor is
c Switched low when the inverter output frequency is
% ON (conducts).
8 equal to or higher than the preset detected frequency High indicat that th
FU Frequency detection . igh Indicates  tha e 151
and high when less than the preset detected transistor is OFF (does not
frequency.* conduct).
Open collector output ) )
SE Common terminal of terminal RUN and FU. — —
common
Select one e.g. output frequency
from monitor items. )
o Output item: .
° Not output during inverter reset. Outout Permissible load current
% FM For meter Not output during inverter reset. P o |[1TmA 156
o ) . ) frequency (initial
The output signal is proportional to setting) 1440 pulses/s at 60Hz
i
the magnitude of the 9
corresponding monitoring item.
(3) Communication
Terminal . L. Reference
Type Terminal Name Description
Symbol Page
With the PU connector, communication can be made through RS-485.
9 » Conforming standard: EIA-485 (RS-485)
;.’) — PU connector * Transmission format: Multidrop link 213
14 » Communication speed: 4800 to 38400bps
* Overall length: 500m
The USB connection with a personal computer can be established. Using FR
Configurator, setting, monitoring, and test operations of the inverter can be
m performed.
(%} — USB connector 247
-} * Interface: conforms to USB1.1

* Transmission speed: 12Mbps

» Connector: USB mini B connector (receptacle mini B type)
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2.3.2 Changing the control logic

The input signals are set to sink logic (SINK) when shipped from the factory.

To change the control logic, the jumper connector above the control terminal must be moved to the other position.

®To change to source logic, change the jumper connector in the sink logic (SINK) position to source logic (SOURCE) position
using tweezers, a pair of long-nose pliers etc. Change the jumper connector position before switching power ON.

Standard control circuit terminal model Safety stop function model
(Example of FR-E740-3.7K) (Example of FR-E740-3.7KSC)

~=-.. NOTE

, * Fully make sure that the front cover has been reinstalled securely.

* The capacity plate is placed on the front cover and the rating plate is on the inverter. Since these plates have the
same serial numbers, always reinstall the removed cover onto the original inverter.

* The sink-source logic change-over jumper connector must be fitted in only one of those positions. If it is fitted in both
positions at the same time, the inverter may be damaged.

* Terminal PC is always the common terminal for the safety stop input terminals (S1 and S2) of the inverter with safety
stop function regardless of sink/source logic.

(1) Sink logic type and source logic type
« In sink logic, a signal switches ON when a current flows from the corresponding signal input terminal.
Terminal SD is common to the contact input signals. Terminal SE is common to the open collector output signals.
« In source logic, a signal switches ON when a current flows into the corresponding signal input terminal.
Terminal PC is common to the contact input signals. Terminal SE is common to the open collector output signals.

)
®Current flow concerning the input/output signal when sink logicis ~ ®Current flow concerning the input/output signal when source logic is Z
selected selected E
Sink logic Source logic ;
¢ 3 lpc <
Current -
G! ~v E Sink Current J—
«—
STF — connector ,
/—<>—| : |—|(— /_(,SEE_N_ I:—Or:l Source
G!_’\' — © | connector
/<— STR - G!_”' -
>—| : |—K7 STR Ll
/—<
oS 4
SD
DC input (sink type) DC input (source type)
Inverter <Example: QX40> <Example: QX80>

P R

) I R

N —

---»-- Current flow
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®\When using an external power supply for transistor output

Sink logic type

Use terminal PC as a common terminal, and perform
wiring as shown below. (Do not connect terminal SD of the
inverter with terminal OV of the external power supply.
When using terminals PC-SD as a 24VDC power supply,
do not install an external power supply in parallel with the
inverter. Doing so may cause a malfunction in the inverter
due to undesirable currents.)

FQY40P type transistor | [ Inverter __g
output unit Q " = J_
|TB1 STF| K 24VDC
R s

ITB2 STR!

4
4
R

L| Constant ||
voltage i
circuit | ' |
TB18! |

I -4

| ] 24VDCTS£ v 3

|

! '
Felty
|

|

P —— —— gy R

---~-- Current flow

» Source logic type

Use terminal SD as a common terminal, and perform
wiring as shown below. (Do not connect terminal PC of the
inverter with terminal +24V of the external power supply.
When using terminals PC-SD as a 24VDC power supply,
do not install an external power supply in parallel with the
inverter. Doing so may cause a malfunction in the inverter
due to undesirable currents.)

|

|
| 5 |
| v ! ’LTB'I T24VDC
| \____-:r ..... \!:--b ----- i—--\l .(SD)
L e e
| Constant| |\ e T‘D‘E’
e g %
! | [1B18] : S [sD !

---=--Current flow
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2.3.3 Wiring of control circuit

(1) Standard control circuit terminal model
® Terminal layout

Terminal screw size SDoDDDDD
; o O @
M3: (Terminal A, B, C) & -G
M2: (Other than the above) Q‘“"é“ % % %\%@ =
000

LL0I00I000L00110L

FM| [RL] RM| [RH/MRSIRES|[SD] [PC] [STFI[STR/[SD] [SD|

S LI ANNACNNNCY)
]

& B <

® Wiring method

1) Strip the signal wires for the control circuit wiring.
Strip the signal wires as shown below. If too much of the wire is stripped, a short circuit may occur with neighboring
wires. If not enough of the wire is stripped, wires may become loose and fall out. Twist the stripped end of wires to
prevent them from fraying. Do not solder it. Use a crimp terminal as necessary.

Wire stripping length x x

L
L (mm)
Terminal A, B, C 6
Other than the above 5

Crimp terminals commercially available (as of January 2017)

®Phoenix Contact Co., Ltd. o
Terminal Screw Size Wire Gauge Ferrule Part No. Crimping Tool =
(mm?) With Insulation Sleeve | Without Insulation Sleeve Model No. x
0.3 Al 0,34-6TQ A0,34-7 s
M3 (terminal A, B, C) 0.5 Al 0,5-6WH A 0,5-6
0.75 Al 0,75-6GY A 0,75-6 CRIMPFOX 6
0.3 Al 0,34-6TQ A 0,34-7
M2 (other than the above) 05 AL0.56WH A0556
®NICHIFU Co., Ltd.
Wire Gauge impi
Terminal Screw Size ' 2ug Blade Terminal Part No. Insulation Cap Part No. Crimping Tool
(mm?) Model No.
M3 (terminal A, B, C)
0.3t00.75 BT 0.75-7 VC 0.75 NH 69
M2 (other than the above)

2) Loosen the terminal screw and insert the wire into the terminal.
3) Tighten the screw to the specified torque.
Undertightening can cause wire disconnection or malfunction. Overtightening can cause a short circuit or malfunction due
to damage to the screw or unit.
Tightening torque: 0.5N-m to 0.6N-m (terminal A, B, C)
0.22N-m to 0.25N-m (other than the above)
Screwdriver: ©Small flathead screwdriver (Tip thickness: 0.4mm/tip width: 2.5mm)
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(2) Safety stop function model
® Terminal layout

Recommend wire size: - 0O O O O
0.3mm?2 to 0.75mm?2 @ O[T o] [2] [5] [4]
QO]
O @] O (@] O (@]
[RUN| [FU] [SE] [s1] (2] [PC]
E=Ee—=——r—~=—]0 0 0 0 0O O O O O
aJjdjd] [FM [Res| [RL] RM [RH] [SD] [SD| [STF|[STR|
O COddaaaadal]
[A]
O O ]

® Wiring method

Use crimp terminals and stripped wire for the control circuit wiring. For single wire, the stripped wire can be used without crimp
terminal.
Connect the end of wires (crimp terminal or stranded wire) to the terminal block.

1)

Strip the signal wires as shown below. If too much of the wire is stripped, a short circuit may occur with neighboring
wires. If not enough of the wire is stripped, wires may become loose and fall out. Twist the stripped end of wires to

prevent them from fraying. Do not solder it.
Crimp the terminals on the wire.
Insert wires to the crimp terminal, and check that the wires come out for about 0 to 0.5 mm from a sleeve. Check the

condition of the crimp terminals after crimping. Do not use the crimp terminals of which the crimping is inappropriate,
or the face is damaged.

Wire strip length

-

10mm

Wires are not inserted
into the sleeve

Crimp terminals commercially available (as of January 2017)
®Phoenix Contact Co., Ltd.

Wire Gauge Ferrule Part No. Crimping Tool Model

(mm?) With Insulation Sleeve | Without Insulation Sleeve For UL Wirex1 No.

0.3 Al 0,34-10TQ — —

0.5 Al 0,5-10WH — Al 0,5-10WH-GB

0.75 Al 0,75-10GY A 0,75-10 Al 0,75-10GY-GB

1 Al 1-10RD A1-10 Al 1-10RD/1000GB CRIMPFOX 6
1.25,1.5 Al 1,5-10BK A1,5-10 Al 1,5-10BK/1000GB*2
0.75 (for two wires) AI-TWIN 2 x 0,75-10GY — —

*]
*2

ONICHIFU Co., Ltd.

A ferrule terminal with an insulation sleeve compatible with MTW wire which has a thick wire insulation
Applicable for terminal A, B, and C.

Wire Gauge (mm?2)

Blade Terminal Part No.

Insulation Cap Part No.

Crimping Tool Model No.

0.3t00.75

BT 0.75-11

VC0.75

NH 69
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3) Insert the wire into the terminal block.
e

Flathead screwdriver

2. NOTE
:, ,: * When using a stranded wire without a crimp terminal, twist enough to avoid short circuit with neighboring terminals
et or wires.

* Place the flathead screwdriver vertical to the open/close button. If the screwdriver tip slips, it may cause to damage of
inverter or injury.
® Wire removal

Pull the wire with pushing the open/close button all the way down firmly with a flathead screwdriver.
' Yy

WIRING

.. NOTE

:, ,: * Pulling out the terminal block forcefully without pushing the open/close button all the way down may damage the
Ses terminal block.
* Use a small flathead screwdriver (Tip thickness: 0.4mml/tip width: 2.5mm).

If a flathead screwdriver with a narrow tip is used, terminal block may be damaged.
Introduced products (as of February 2016)
Product Type Manufacturer
Flathead screwdriver SZF 0-0,4x2,5 Phoenix Contact Co., Ltd.

* Place the flathead screwdriver vertical to the open/close button. If the screwdriver tip slips, it may cause to damage of
inverter or injury.
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(3) Control circuit common terminals (SD, 5, SE)

Terminals SD, SE and 5 are common terminals for I/O signals. (All common terminals are isolated from each other.) Do not
earth them. Avoid connecting the terminal SD and 5 and the terminal SE and 5.

Terminal SD is a common terminal for the contact input terminals (STF, STR, RH, RM, RL, MRS, RES) and the pulse train
output terminal (FM). The open collector circuit is isolated from the internal control circuit by photocoupler

Terminal 5 is a common terminal for the frequency setting signals (terminal 2 or 4). It should be protected from external
noise using a shielded or twisted wire.

Terminal SE is a common terminal for the open collector output terminal (RUN, FU). The contact input circuit is isolated
from the internal control circuit by photocoupler.

(4) Signal inputs by contactless switches

The contacted input terminals of the inverter (STF, STR,

RH, RM, RL, MRS, RES) can be controlled using a +24v
transistor instead of a contacted switch as shown on the —
right. §E
i STF, etc.
i Inverter

%F?—(E/Si)

External signal input using transistor

(5) Wiring instructions

It is recommended to use the wires of 0.3mm? to 0.75mm? gauge for connection to the control circuit terminals.
The maximum wiring length should be 30m (200m for terminal FM).

Do not short terminal PC and SD. Inverter may be damaged.

When using contact inputs, use two or more parallel micro-signal contacts or
twin contacts to prevent contact faults since the control circuit input signals are
micro-currents. -
To suppress EMI, use shielded or twisted cables for the control circuit terminals
and run them away from the main and power circuits (including the 200V relay
sequence circuit). For the cables connected to the control circuit terminals,
connect their shields to the common terminal of the connected control circuit terminal. When connecting an external power
supply to terminal PC, however, connect the shield of the power supply cable to the negative side of the external power
supply. Do not directly earth (ground) the shield to the enclosure, etc.

Always apply a voltage to the fault output terminals (A, B, C) via a relay coil, lamp, etc.

\ \

Micro signal contacts Twin contacts
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2.3.4 Safety stop function (available only for the safety stop function model) (A
(1) Description of the function

The terminals related to the safety stop function are shown below.

Terminal Symbol Description
S1 1 For input of safety stop channel 1. Between S1 and PC / S2 and PC
Open: In safety stop state.
S2x1 For input of safety stop channel 2. Short: Other than safety stop state.
PC #1 Common terminal for terminal S1 and S2.
SAFE Outputs the safety stop status OFF: Drive enabled or drive stop (at an internal
FU %2 . The signal is output when inverter output is shut off due to the safety circuit failure=4)
signal safety stop function. ON: Drive stop (no internal safety circuit failure=4)
RUN SAFE2 | Outputs when an alarm or failure is detected. OFF: Internal safety circuit failures4
*3 signal | The signal is output when no internal safety circuit failure=4 exists. | ON: No internal safety circuit failure«4
SE Common terminal for open collector outputs (terminal RUN and FU)

*1  In the initial status, terminal S1 and S2 are shorted with terminal PC by shortening wire. Remove the shortening wire and connect the safety relay module
when using the safety stop function.

*2  In the initial setting, output frequency detection (FU signal) is assigned to terminal FU. Set "80" to Pr.191 FU terminal function selection to assign SAFE signal.
The function can be assigned to other terminals by setting "80 (positive logic) or 180 (negative logic)" to any of Pr190 to Pr.192 (Output terminal function
selection). (Refer to page 147.)

*3  In the initial setting, inverter running (RUN signal) is assigned to terminal RUN. Set "81" to Pr:190 RUN terminal function selection to assign SAFE2 signal. The
function can be assigned to other terminals by setting "81 (positive logic) or 181 (negative logic)" to any of Pr.190 to Pr.192 (Output terminal function selection).
(Refer to page 147.)

*4 At an internal safety circuit failure, one of E.SAF, E.6, E.7, and E.CPU is displayed on the operation panel.

[Ver.UP I Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number.

..=~. NOTE
H * | » Hold the ON or OFF status for 2ms or longer to input signal to terminal S1 or S2. Signal input shorter than 2ms is not
8. recognized.

* Use SAFE signal to monitor safety stop status. SAFE signal cannot be used as safety stop input signal to other
devices (other than the safety relay module).

* SAFE 2 signal can only be used to output an alarm or to prevent restart of an inverter. The signal cannot be used as
safety stop input signal to other devices.

(2) Wiring connection diagram
To prevent restart at fault occurrence, connect terminals RUN (SAFE 2 signal) and SE to terminals XS0 and XS1, which are

the feedback input terminals of the safety relay module.
By setting Pr. 190 RUN terminal function selection = "81 (SAFEZ2 signal)", terminal RUN is turned OFF at fault occurrence.

+ Pr. 178 = "60 (initial value)"
- Pr. 179 ="25" FU(SAFE) "1 Inverter RIS T
* Pr. 190 ="81" monitor <---
- Pr 191 ="80" -a(------- ]
i
RUN(SAFE2)"1 !
START/RESET B ZIS
[ SED%[]» ; i
)
STF . [
T STF 2 P —
STR(STOP)" 1/O control 4H—‘
Emergency 'DD" |
stop button !
Output shutoff|
circuit
N ‘:3‘
+24V| | X0
N N N j
DC24V| &
Circuit
246G 201]|Zz11]}221 *1 QOutput signals differ by the setting of Pr.190 and
Q Pr.191 (Output terminal function selection).
MITSUBISHI ELECTRIC MELSEC Safety relay module *2 Input signals differ by the setting of Pr:178 to Pr.184

QS90SR2SN-Q (Input terminal function selection).
=-.. NOTE

:‘ : |* Changing the terminal assignment using Pr. 190 to Pr. 192 (output terminal function selection) may affect the other
functions. Set parameters after confirming the function of each terminal.
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(3) Safety stop function operation

Input Input Signal Output Signal
Internal Safety Circuit-1 Inverter Operation State
Power S1-PC S2-PC J SAFE-> | SAFE2- P
OFF — — — OFF OFF Output shutoff (Safe state)
No failure OFF ON Drive enabled
Short Short .
Failure OFF OFF Output shutoff (Safe state)
No failure ON ON Output shutoff (Safe state)
ON Open Open n
Failure OFF OFF Output shutoff (Safe state)
Short Open Failure OFF OFF Output shutoff (Safe state)
Open Short Failure OFF OFF Output shutoff (Safe state)

*1 At an internal safety circuit failure, one of E.SAF, E.6, E.7, and E.CPU is displayed on the operation panel.
SA is displayed when both of the S1 and S2 signals are in open status and no internal safety circuit failure exists.

*2  ON: Transistor used for an open collector output is conducted.
OFF: Transistor used for an open collector output is not conducted.

For more details, refer to the Safety stop function instruction manual (BCN-A211508-004). (Please contact your sales
representative for the manual.)
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2.3.5 Connection to the PU connector
Using the PU connector, you can perform communication operation from the parameter unit (FR-PUQ7), enclosure surface

operation panel (FR-PAQ7) or a personal computer etc.
Refer to the figure below to open the PU connector cover.

PU connector

To open the cover
Place a flathead screwdriver, etc. in a slot
and push up the cover to open.

®When connecting the parameter unit or enclosure surface operation panel using a connection cable

Use the optional FR-CB2L or connector and cable available on the market.
Insert the cable plugs securely into the PU connector of the inverter and the connection connector of the FR-PUO7 or FR-

PAQ7 along the guide until the tabs snap into place.

PU connector

WIRING

Parameter unit connection cable
(FR-CB20O0O)(option)

o

D REMARKS

* Refer to the following when fabricating the cable on the user side. Keep the total cable length within 20m.
Examples of product available on the market (as of February 2015)

Product Type Manufacturer
SGLPEV-T (Cat5e/300m) L .
1) | 10BASE-T cable 2AAWG x 4P Mitsubishi Cable Industries, Ltd.
2) | RJ-45 connector 5-5564720-3 Tyco Electronics
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®RS-485 communication

When the PU connector is connected with a personal, FA or other computer by a communication cable, a user program can
run and monitor the inverter or read and write to parameters.

The protocol can be selected from Mitsubishi Electric inverter and MODBUS RTU.

« PU connector pin-outs

Pin .
Name Description
Number
Earth (ground
1) SG (@ .)
(connected to terminal 5)
2) — Parameter unit power supply
Inverter 3) RDA Inverter receive+
(receptacle_a side) 4) SDB Inverter send-
Front view
5) SDA Inverter send+
1) to 8) 6) RDB Inverter receive-
Earth (ground
7 SG (9 _)
(connected to terminal 5)
8) — Parameter unit power supply

==, NOTE

* Pins No. 2 and 8 provide power to the parameter unit. Do not use these pins for RS-485 communication.

* When making RS-485 communication with a combination of the FR-E700 series, FR-E500 series and FR-S500 series,
incorrect connection of pins No. 2 and 8 (parameter unit power supply) of the above PU connector may result in
inverter malfunction or failure.

* Do not connect the PU connector to the computer's LAN board, FAX modem socket or telephone modular connector.
The product could be damaged due to differences in electrical specifications.

For further details, refer to page 213.
*Conforming standard: EIA-485 (RS-485)
eTransmission form: Multidrop link
*Communication speed: Maximum 38400 bps
*Overall extension: 500m
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2.4 Connection of stand-alone option unit

The inverter accepts a variety of stand-alone option units as required.
Incorrect connection will cause inverter damage or accident. Connect and operate the option unit carefully in accordance with
the corresponding option unit manual.

2.4.1 Connection of a dedicated external brake resistor (MRS type, MYS type, FR-ABR)
(0.4K(SC) or higher)

Install a dedicated brake resistor (MRS type, MYS type, FR-ABR) outside when the motor is made to run by the load, quick
deceleration is required, etc. Connect a dedicated brake resistor (MRS type, MYS type, FR-ABR) to terminal P/+ and PR.
(For the locations of terminal P/+ and PR, refer to the terminal block layout (page 16).)

Set parameters below.

Pr. 30 Regenerative function

Connected Brake Resistor ; Pr. 70 Special regenerative brake duty Setting
selection Setting
MRS type, MYS type 0 (initial value) —
MYS type 1 6%

(used at 100% torque / 6%ED)

7.5K(SC) or lower 10% Refer to page 132

11K(SC) or higher 6%

FR-E720-1.5K(SC) to 3.7K(SC)
FR-E740-0.4K(SC) to 3.7K(SC)
FR-E720S-0.75K(SC) to 2.2K(SC)
FR-E710W-0.75K

Connect the brake resistor across terminals P/+ and PR. | Connect the brake resistor across terminals P/+ and PR.

FR-ABR 1

FR-E720-0.4K(SC), 0.75K(SC)
FR-E720S-0.4K(SC)
FR-E710W-0.4K

WIRING

Brake resistor ’g Brake resistor

FR-E720-5.5K(SC) to 15K(SC) FR-E740-5.5K(SC) to 15K(SC)
Connect the brake resistor across terminals P/+ and PR. | Connect the brake resistor across terminals P/+ and PR.
\ Jm1*2
Terminal Pﬁr 4

Terminal PR

Jumper *1 Terminal P/+ ‘
PR

U Terminal
y V/
Brake resistor : }é_ f
Brake resistor

x1 Do not remove a jumper across terminal P/+ and P1 except when connecting a DC reactor. (Not available for single-phase 100V power input model.)
*2  The shape of jumper differs according to capacities.

/
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7/ Connection of stand-alone option unit

It is recommended to configure a sequence, which shuts off power in the input side of the inverter by the external thermal
relay as shown below, to prevent overheat and burnout of the brake resistor (MRS type, MYS type) and high duty brake

resistor (FR-ABR) in case the regenerative brake transistor is damaged. (The brake resistor cannot be connected to the 0.1K

and 0.2K.)

Inverter
R/L1
S/L2

P/+

Thermal relay High-duty brake
(OCR) (*3) resistor (FR-ABR)

<Example 2>
MC

—y———< 1 RIL1

Power supply >— /J.—< s/
H:]H:; T T

w B OCR
Contact

Inverter | (OCR) (*3)
P/+
L2

L3 PR

=3 Refer to the table below for the type number of each capacity of thermal relay and the diagram below for the connection.
(Always install a thermal relay when using a brake resistor whose capacity is 11K or higher)
x4 \When the power supply is 400V class, install a step-down transformer.

Thermal relay High-duty brake
resistor (FR-ABR)

5/L3

Power Thermal Relay Type
Supply Brake Resistor (Mitsubishi Electric | Rated Operating Current
Voltage product)
MRS120W200 TH-T25-0.7A 120VAC: 2A (NO contact) /
MRS120W100 TH-T25-1.3A 3A (NC contact),
100V, MRS120W60 TH-T25-2.1A 240VAC: 1A (NO contact) /
200V MRS120W40 TH-T25-3.6A 2A (NC contact) (AC15 class)
MYS220W50 (two units in 110VDC: 0.2A,
TH-T25-5A
parallel) 220VDC: 0.1A (DC13 class)
Power . Thermal Relay Type
High-duty I - .
Supply . (Mitsubishi Electric | Rated Operating Current
Brake Resistor
Voltage product)
FR-ABR-0.4K TH-T25-0.7A
FR-ABR-0.75K TH-T25-1.3A
FR-ABR-2.2K TH-T25-2.1A
100V, FR-ABR-3.7K TH-T25-3.6A
200V FR-ABR-5.5K TH-T25-5A 14
FR-ABR-7.5K TH-T25-6.6A 120VAC: 2A (NO contact) / o
FR-ABR-11K TH-T25-11A
FR-ABR-15K TH-T25-11A zﬁotl:ccjr:aﬁ)é tact) / @
. n
FR-ABR-HO.4K TH-T25:0.24A 2A (NC conta(ct) (:21 :(;I;ss) ®
FR-ABR-HO0.75K TH-T25-0.35A 110VDC: 0.2A 2/T1
FR-ABR-H1.5K TH-T25-0.9A DA -«
FR-ABR-H2 2K TH-T25-13A 220VDC: 0.1A (DC13 class) To the inverter
400V FR-ABR-H3.7K TH-T25-2.1A terminal P/+
FR-ABR-H5.5K TH-T25-2.5A
FR-ABR-H7.5K TH-T25-3.6A
FR-ABR-H11K TH-T25-6.6A
FR-ABR-H15K TH-T25-6.6A
.~=~.. NOTE
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* The brake resistor connected should only be the dedicated brake resistor.
* Perform wiring and operation according to the Instruction Manual of each option unit.
* Brake resistor cannot be used with the brake unit, high power factor converter, power supply regeneration converter,

etc.

* Do not use the brake resistor (MRS type, MYS type) with a lead wire extended.
* Do not connect a resistor directly to the terminals P/+ and N/-. This could cause a fire.

05

(&)
6/Ts

—>

To a resistor



Connection of stand-alone option unit "

2.4.2 Connection of the brake unit (FR-BU2)

Connect the brake unit (FR-BU2(-H)) as shown below to improve the braking capability at deceleration. If the transistors in the
brake unit should become faulty, the resistor can be unusually hot. To prevent unusual overheat and fire, install a magnetic
contactor on the inverter's input side to configure a circuit so that a current is shut off in case of fault.

(1) Connection example with the GRZG type discharging resistor

ON OFF  OCR

,,,,,,,, GRZG type

discharging
OCR resistor *5

Three-phase AC
power supply

External
thermal
relay =4

L—10m or less—»|

] Connect the inverter terminals (P/+ and N/-) and brake unit (FR-BU2) terminals so that their terminal names match with
each other.
(Incorrect connection will damage the inverter and brake unit.)

*2  When the power supply is 400V class, install a step-down transformer.

*3  The wiring distance between the inverter, brake unit (FR-BU2) and discharging resistor should be within 5m. Even when
the wiring is twisted, the cable length must not exceed 10m.

*4  Itis recommended to install an external thermal relay to prevent overheat of discharging resistors.

x5 Refer to FR-BU2 manual for connection method of discharging resistor.

<Recommended external thermal relay>

Brake Unit Discharging Resistor Recommended External 1/L1 5/L3 o
Thermal Relay >
FR-BU2-1.5K GZG 300W-50Q (one) TH-T25-1.3A Pyl paye o
FR-BU2-3.7K GRZG 200-10Q (three in series) TH-T25-3.6A ¢ §
FR-BU2-7.5K GRZG 300-5Q (four in series) TH-T25-6.6A @ ®
FR-BU2-15K GRZG 400-2Q (six in series) TH-T25-11A 2/T1 6/Ts
FR-BU2-H7.5K GRZG 200-10Q (six in series) TH-T25-3.6A ToThe brake unit To a resistor
FR-BU2-H15K GRZG 300-5Q (eight in series) TH-T25-6.6A terminal P/+
..=~.. NOTE

Q .
x
.
.

,: e Set "1" in Pr. 0 Brake mode selection of the FR-BU2 to use GRZG type discharging resistor.
*=** |+ Do not remove a jumper across terminal P/+ and P1 except when connecting a DC reactor (FR-HEL).
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7/ Connection of stand-alone option unit

(2) Connection example with the FR-BR(-H) type resistor

-
e,

38

.
.0

Yau

_MCCB
Three-phase AC E/ i
power supply e
o

*]

*2

*3

4
%5

-=~.. NOTE

| * Do not remove a jumper across terminal P/+ and P1 except when connecting a DC reactor (FR-HEL).

ON OFF

Inverter

: P/+Zc A
N/- €@

D

Connect the inverter terminals (P/+ and N/-) and brake unit (FR-BU2) terminals so that their terminal names match with
each other.

(Incorrect connection will damage the inverter and brake unit.)

When the power supply is 400V class, install a step-down transformer.

The wiring distance between the inverter, brake unit (FR-BU2) and resistor unit (FR-BR) should be within 5m. Even when
the wiring is twisted, the cable length must not exceed 10m.

The contact between TH1 and TH2 is closed in the normal status and is open at a fault.

A jumper is connected across BUE and SD in the initial status.



Connection of stand-alone option unit "

2.4.3 Connection of the high power factor converter (FR-HC2)

When connecting the high power factor converter (FR-HC2) to suppress power harmonics, perform wiring securely as shown
below. Incorrect connection will damage the high power factor converter and the inverter.

After making sure that the wiring is correct and secure, set the rated motor voltage value in Pr. 19 Base frequency voltage (under
V/F control) or in Pr. 83 Rated motor voltage (under other than V/F control) and "0 (initial value)" or "2" (when the automatic
restart after instantaneous power failure is enabled) in Pr. 30 Regenerative function selection.

High power
Outside box factor converter
Reactor1 (FR-HCB2) Reactor2 (FR-HC2) Inverter
MCCB MC (FR-HCL21) (FR-HCL22) ~
== - . « IRl R2 RA/L14 OR/L1 Motor
Three-phase ; —& '} 7 | L1 L2 si2 U«
AC power 4;—x/+'rv i Eé L8222/ S4/L24 T3 W&
supply I
%o i I e T4/L34 o
”””””” Fuse *8
P/+o————oP/+ (ground)
ROH  N-b——ON-

a4, R0
*5
T3 SE
R1/L11
siz1 @

*1 Do not connect anything to power input terminals (R/L1, S/L2, T/L3). Incorrect connection will damage the inverter.

*2 Do not install an MCCB for the terminals P/+ and N/- (between terminals P and P/+ or between N and N/-). Connecting the opposite polarity of
terminals N/- and P/+ will damage the inverter.

*3  Assign the X10, RES signal to a terminal using any of Pr.178 to Pr.184 (input terminal function selection). (Refer to page 141.)

*4  Always connect the FR-HC2 terminal RDY to a terminal where the X10 or MRS signal is assigned in the inverter. Always connect the FR-HC2
terminal SE to the inverter terminal SD. Not connecting these terminals may damage the FR-HC2.

x5 Always connect the R/L1, S/L2, and T/L3 terminals of FR-HC2 to the power supply. Operating the inverter without connecting them will damage FR-
HC2.

#6 Do not install an MCCB or MC between the reactor 1 terminals (R/L1, S/L2, T/L3) and FR-HC2 terminals (R4/L14, S4/L24, T4/L34). It will not
operate properly.

«7  Securely perform grounding (earthing) by using the ground (earth) terminal.

*8  Installation of a fuse is recommended. (Refer to the Instruction Manual of FR-HC2.)

-z, NOTE

:‘ ' ,: * The voltage phases of terminals R/L1, S/L2, and T/L3 and the voltage phases of terminals R4/L14, S4/L24, and T4/L34
must be matched.

* Match the control logic (sink logic / source logic) of the FR-HC2 and the inverter. (Refer to page 25.)

* Do not connect a DC reactor (FR-HEL) to the inverter when FR-HC2 is connected.

WIRING

(45~ Parameters referred to

I Pr. 30 Regenerative function selection = Refer to page 132.
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7/ Connection of stand-alone option unit

2.4.4

Connection of the power regeneration common converter (FR-CV)

When connecting the power regeneration common converter (FR-CV), connect the inverter terminals (P/+, N/-) and power
regeneration common converter (FR-CV) terminals as shown below so that their symbols match with each other.

AC power supply !

reactor (FR-CVL) regeneration common converter
MCCB  MC1 v —y Inverter
IV [ i 11 12
X, ()—(t!)) R2/L1
Three-phase ji/:/ L jT'—{ %S/L21 S2/L22 1 S2/L2
kg gyl LT/L31 T2/L32 TolLs 2
”””””””” DO
9 R/L11
© S/L21 +3
© T/MC1 5 %10 O
6 : 1

*1
*2

*3

40

O RILT UG
SiL2 [ L
O TIL3 Yo

Dedicated stand-alone FR-CV type power

Keep input terminals (R/L1, S/L2, T/L3) open. Incorrect connection will damage the inverter.

Do not insert an MCCB between the terminals P/+ and N/- (between P/L+ and P/+, between N/L- and N/-). Opposite polarity of terminals
N/- and P/+ will damage the inverter.

Always connect the power supply and terminals R/L11, S/L21, T/MC1.

Operating the inverter without connecting them will damage the power regeneration common converter.

Use Pr. 178 to Pr. 184 (input terminal function selection) to assign the terminals used for the X10, RES signal. (Refer to page 141.)

Be sure to connect terminal RDYB of the FR-CV to the X10 signal or MRS signal assigned terminal of the inverter, and connect terminal
SE of the FR-CV to terminal SD of the inverter. Without proper connecting, FR-CV will be damaged.

NOTE

* The voltage phases of terminals R/L11, S/L21, T/MC1 and terminals R2/L1, S2/L2, T2/L3 must be matched.

* Use sink logic (factory setting) when the FR-CV is connected. The FR-CV cannot be connected when source logic is
selected.

* Do not connect a DC reactor (FR-HEL) to the inverter when FR-CV is connected.



Connection of stand-alone option unit "

2.4.5 Connection of the DC reactor (FR-HEL)

(1) Keep the surrounding air temperature within the permissible range (-10°C to +50°C). Keep enough clearance around the
reactor because it heats up. (Take 10cm or more clearance on top and bottom and 5cm or more on left and right
regardless of the installation direction.)

I100m or more

<> <> <> <>
5cm or 5cmor 5cmor 5cm or
more more more more

(2) When using the DC reactor (FR-HEL), connect it across terminals P/+ and P1.
In this case, the jumper connected across terminals P/+ and P1 must be removed. Otherwise, the reactor will not exhibit
its performance.

P1 | P+

Remove the jumper.

(3) DC reactor (FR-HEL) is electrically connected to the enclosure through mounting screws when the DC reactor is
securely mounted to the enclosure. If the DC reactor is not earthed (grounded) securely enough, an earthing (grounding)
cable may be used.

When you are using an earthing (grounding) cable, wire the cable to the mounting hole where varnish is removed. (Refer
to the Instruction Manual of FR-HEL.)

-, NOTE
:, ' ,: * The wiring distance should be within 5m.
RECA B The size of the cables used should be equal to or larger than that of the power supply cables (R/L1, S/L2, T/L3) and
the earthing (grounding) cable. (Refer to page 18.)
» Single-phase 100V power input model is not compatible with DC reactor (FR-HEL).

* Do not connect a DC reactor (FR-HEL) to the inverter when FR-HC2 or FR-CV is connected.

WIRING
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3 / PRECAUTIONS FOR USE
OF THE INVERTER

This chapter explains the "PRECAUTIONS FOR USE OF THE
INVERTER" for use of this product.
Always read the instructions before using the equipment.

1
3.1 EMC and leakage currents ...........cccceririricrinssscssssssssssssssssssssssssnes 44
3.2 Installation of power factor improving reactor .............cccevuueees 51
3.3 Power-OFF and magnetic contactor (MC) ..........cccceerriiiiiiinnnnns 52 .
3.4 Inverter-driven 400V class Motor ...........ccccceirirniinnnnssnnsssssssnsnnnnns 53 2
3.5 Precautions for use of the inverter ........c.ccccooiiiiiiciniiicccccees 54
3.6 Failsafe of the system which uses the inverter ........................ 57
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7/ EMC and leakage currents

3.1 EMC and leakage currents

3.1.1 Leakage currents and countermeasures

Capacitances exist between the inverter 1/0O cables, other cables and earth and in the motor, through which a leakage current
flows. Since its value depends on the static capacitances, carrier frequency, etc., low acoustic noise operation at the
increased carrier frequency of the inverter will increase the leakage current. Therefore, take the following measures. Select
the earth leakage current breaker according to its rated sensitivity current, independently of the carrier frequency setting.

(1) To-earth (ground) leakage currents

Leakage currents may flow not only into the inverter's own line but also into the other lines through the earthing cable, etc.
These leakage currents may operate earth (ground) leakage circuit breakers and earth leakage relays unnecessarily.

®Suppression technique

« If the carrier frequency setting is high, decrease the Pr. 72 PWM firequency selection setting.
Note that motor noise increases. Selecting Pr. 240 Soft-PWM operation selection makes the sound inoffensive.
* By using earth leakage circuit breakers designed for harmonic and surge suppression in the inverter's own line and other
line, operation can be performed with the carrier frequency kept high (with low noise).
®To-earth (ground) leakage currents

 Take caution as long wiring will increase the leakage current. Decreasing the carrier frequency of the inverter reduces the
leakage current.

* Increasing the motor capacity increases the leakage current. The leakage current of the 400V class is larger than that of
the 200V class.

(2) Line-to-line leakage currents

Harmonics of leakage currents flowing in static capacitances between the inverter output cables may operate the external
thermal relay unnecessarily. When the wiring length is long (50m or more) for the 400V class small-capacity model (7.5kW(SC)
or lower), the external thermal relay is likely to operate unnecessarily because the ratio of the leakage current to the rated motor
current increases.

®Line-to-line leakage current data example (200V class)

Motor Capacity Rated Motor Leakage Current (mA) * «Motor: SF-JR 4P

(kW) Current (A) Wiring length 50m Wiring length 100m «Carrier frequency: 14.5kHz
0.4 1.8 310 500 *Used wire: 2mmZ, 4 cores
0.75 3.2 340 530 Cabtyre cable

1.5 5.8 370 560

2.2 8.1 400 590

3.7 12.8 440 630

55 19.4 490 680

7.5 25.6 535 725

*The leakage currents of the 400V class are about twice as large.

MCCB MC Thermal relay

Motor
Power —7 7T |
supplyH(/i/—U/iﬁ Inverter
X i :
— =] Line-to-line static

£ capacitances =
Line-to-line leakage currents path
®Measures
e Use Pr. 9 Electronic thermal O/L relay.
« If the carrier frequency setting is high, decrease the Pr. 72 PWM firequency selection setting.
Note that motor noise increases. Selecting Pr. 240 Soft-PWM operation selection makes the sound inoffensive.
To ensure that the motor is protected against line-to-line leakage currents, it is recommended to use a temperature
sensor to directly detect motor temperature.

®|nstallation and selection of molded case circuit breaker
Install a molded case circuit breaker (MCCB) on the power receiving side to protect the wiring of the inverter input side.
Select the MCCB according to the inverter input side power factor (which depends on the power supply voltage, output
frequency and load). Especially for a completely electromagnetic MCCB, one of a slightly large capacity must be selected
since its operation characteristic varies with harmonic currents. (Check it in the data of the corresponding breaker.) As an
earth leakage current breaker, use the Mitsubishi Electric earth leakage current breaker designed for harmonics and surge
suppression.
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EMC and leakage currents

(3) Selection of rated sensitivity current of earth (ground) leakage current breaker

When using the earth leakage current breaker with the inverter circuit, select its rated sensitivity current as follows,
independently of the PWM carrier frequency.

* Breaker designed for harmonic and Ig1, Ig2: Leakage currents in wire path during commercial
surge suppression power supply operation
Rated sensitivity current: Ign: Leakage current of inverter input side noise filter
IAn >10 x (Ig1 + Ign + Igi + 1g2 + Igm) Igm: Leakage current of motor during commercial power
e Standard breaker supply operation
Rated sensitivity current: Igi: Leakage current of inverter unit

IAn>10 x {Ig1 + Ign + Igi + 3 x (Ig2 + Igm)}

Example of leakage current of Example of leakage current Example of leakage current per 1km during Example of leakage current of three-
cable path per 1km during the of three-phase induction motor the commercial power supply operation phase induction motor during the
commercial power supply operation during the commercial when the CV cable is routed in metal conduit ~ commercial power supply operation
when the CV cable is routed in power supply operation (Three-phase three-wire delta (Totally-enclosed fan-cooled
metal conduit (200V 60Hz) connection 400V 60Hz) type motor 400V 60Hz)
(200V 60Hz) .
—_ < —~ —
< 2.
£ 120 % 0 < 120 g 20
2 100 t 05 » 100 2 1.0 =
< g 03 = S 80 5 07
£ 80 5 02 - 2 Sl
3 © 3 60 5 0.5
o 60 =d %0%; 3 g 0.3 =
3 40 =] £ 005 g 40 g 02
S B 3 0.03 S 20 %
o 20 - 0.02 o o]
- 0 - o1
23.5 8142238 80150 1.5 37 75 15
23.5 8142238 80150 0102 075 22 55 1120 5.5 3060100 22 55 11 20
55 3060100 04 15377515 Cable size (mm?) Motor capacity (kW)
Cable size (mm) Motor capacity (kW) For " L connection, the amount of leakage current is appox. 1/3 of the above value.
<Example>
Breaker Designed for
Harmonic and Surge Standard Breaker
Suppression
5m
Leakage current Ig1 (mA) 33 x 1000m =017
5.5mm? X 5m 5.5mm? X 50m - - -
- Leakage current Ign (mA) 0 (without noise filter)
ELB | Noise -
L filter 30 Leakage current Igi (mA) 1
— Inverter 200V 2.2kW 50m
Leakage current 1Ig2 (mA) 33 x 1000 =1.65
Ig1 = =lgn =1g2 = Igm m
= lgi Motor leakage current Igm (mA) 0.18
Total leakage current (mA) 3.00 6.66
Rated sensitivity current (mA) 30 100
(2lg x 10)
z.. NOTE
N .
H + | * Install the earth leakage breaker (ELB) on the input side of the inverter.

* In the A connection earthed-neutral system, the sensitivity current is blunt against an earth (ground) fault in the
inverter output side. Earthing (Grounding) must conform to the requirements of national and local safety regulations
and electrical codes. (NEC section 250, IEC 61140 class 1 and other applicable standards)

* When the breaker is installed on the output side of the inverter, it may be unnecessarily operated by harmonics even
if the effective value is less than the rating.

In this case, do not install the breaker since the eddy current and hysteresis loss will increase, leading to temperature
rise.

* General products indicate the following models. ...... BV-C1, BC-V, NVB, NV-L, NV-G2N, NV-G3NA, NV-2F earth leakage
relay (except NV-ZHA), NV with AA neutral wire open-phase protection
The other models are designed for harmonic and surge suppression ....NV-C/NV-S/MN series, NV30-FA, NV50-FA, BV-
C2, earth leakage alarm breaker (NF-Z), NV-ZHA, NV-H

PRECAUTIONS FOR USE OF THE INVERTER
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7/ EMC and leakage currents

3.1.2 EMC measures

Some electromagnetic noises enter the inverter to malfunction it and others are radiated by the inverter to malfunction
peripheral devices. Though the inverter is designed to have high immunity performance, it handles low-level signals, so it
requires the following basic techniques. Also, since the inverter chops outputs at high carrier frequency, that could generate
electromagnetic noises. If these electromagnetic noises cause peripheral devices to malfunction, EMI measures should be
taken to suppress noises. These techniques differ slightly depending on EMI paths.

(1) Basic techniques

* Do not run the power cables (I/O cables) and signal cables of the inverter in parallel with each other and do not bundle
them.

» Use twisted shield cables for the detector connecting and control signal cables and connect the sheathes of the shield
cables to terminal SD.

¢ Earth (Ground) the inverter, motor, etc. at one point.

(2) Techniques to reduce electromagnetic noises that enter and malfunction the inverter (Immunity measures)
When devices that generate many electromagnetic noises (which use magnetic contactors, magnetic brakes, many relays,
for example) are installed near the inverter and the inverter may be malfunctioned by electromagnetic noises, the following
measures must be taken:
* Provide surge suppressors for devices that generate many electromagnetic noises to suppress electromagnetic noises.
« Fit data line filters (page 47) to signal cables.
¢ Earth (Ground) the shields of the detector connection and control signal cables with cable clamp metal.

(3) Techniques to reduce electromagnetic noises that are radiated by the inverter to malfunction peripheral devices (EMI
measures)
Inverter-generated electromagnetic noises are largely classified into those radiated by the cables connected to the inverter
and inverter main circuits (I/0), those electromagnetically and electrostatically induced to the signal cables of the peripheral
devices close to the main circuit power supply, and those transmitted through the power supply cables.
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induction noise Path 4), 5) e SEEEN e : !
i ‘ (1) i | |Sensor |
Electrostatic v ¢ 2| | |power supply|
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wne [Instrument| |Receiverﬂ7 (3)/Inverter N 1 f(8)
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EMC and leakage currents

Propagation Path Measures

When devices that handle low-level signals and are liable to malfunction due to electromagnetic noises, e.g.
instruments, receivers and sensors, are contained in the enclosure that contains the inverter or when their signal
cables are run near the inverter, the devices may malfunction due to air-propagated electromagnetic noises. The
following measures must be taken:

(1)(2)(3) * Install easily affected devices as far away as possible from the inverter.

* Run easily affected signal cables as far away as possible from the inverter and its 1/O cables.

* Do not run the signal cables and power cables (inverter I/O cables) in parallel with each other and do not bundle them.
* Insert common mode filters into 1/0O and capacitors between the input lines to suppress cable-radiated noises.

* Use shield cables as signal cables and power cables and run them in individual metal conduits to produce further effects.

When the signal cables are run in parallel with or bundled with the power cables, magnetic and static induction noises
may be propagated to the signal cables which causes the devices to malfunction and the following measures must be
taken:

(4)(5)(6) * Install easily affected devices as far away as possible from the inverter.

* Run easily affected signal cables as far away as possible from the 1/O cables of the inverter.

* Do not run the signal cables and power cables (inverter I/O cables) in parallel with each other and do not bundle them.
 Use shield cables as signal cables and power cables and run them in individual metal conduits to produce further effects.

When the power supplies of the peripheral devices are connected to the power supply of the inverter in the same line,
inverter-generated noises may flow back through the power supply cables which causes the devices to malfunction

™ and the following measures must be taken:

¢ Install the common mode filter (FR-BLF, FR-BSF01) to the power cables (output cable) of the inverter.

When a closed loop circuit is formed by connecting the peripheral device wiring to the inverter, leakage currents may
(8) flow through the earthing cable of the inverter to malfunction the device. In such a case, disconnection of the earthing

cable of the device may cause the device to operate properly.

®Data line filter
Data line filter is effective as an EMC measure. Provide a data line filter for the detector cable, etc.

O®EMC measures

) FR- BLF -
Install common mode filter [FR- BSFOJ Decrease Install common mode filter [FEE B%II:TM]
on inverter input side. En<ilosure carrier frequency on inverter output side.
Inverter —x_, TR FR- i‘/
ggg’;; % BSFo1[ | Inverter H gsrot[H IM ) Motor
. . . . 7
Inst'all capalt:ltor type FR-BIF filter \r’ R | Use 4-core cable for motor
on inverter input side. BIF power cable and use one

Separate inverter and power N ) cable as earthing cable.
line by more than 30cm (at . ]I = Use a twisted pair shielded cable

least 10cm) from sensor circuit.

Sensor
Control | Power | ¥ \ =
power : i supply [N A
supply = for sensor ’
Do not earth (ground)! i Do not earth (ground) shield but
enclosure directly. ” i connect it to signal common cable.

Do not earth (ground) control cable.

~=-.. NOTE
iR

. s
:
.

) _," | * For compliance with the EU EMC directive, please refer the Instruction Manual (basic).
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3.1.3 Power supply harmonics
The inverter may generate power supply harmonics from its converter circuit to affect the power generator, power capacitor
etc. Power supply harmonics are different from noise and leakage currents in source, frequency band and transmission path.

Take the following countermeasure suppression techniques.

®The differences between harmonics and RF noises are indicated below:

Item Harmonics Noise
Normally 40th to 50th degrees or less

Frequency (up to 3kHz or less) High frequency (several 10kHz to 1GHz order)
Environment To-electric channel, power impedance To-space, distance, wiring path
Quantitative understanding Theoretical calculation possible Random occurrence, quantitative grasping difficult
. . Change with current variation ratio (larger as switching
Generated amount Nearly proportional to load capacity

speed increases)

Different depending on manufacturer's equipment
specifications

Suppression example Provide reactor. Increase distance.

Affected equipment immunity | Specified in standard per equipment

®Suppression technique
The harmonic current generated from the inverter

. . . . . DC reactor
to the input side differs according to various (FR-HEL
conditions such as the wiring impedance, whether H

a reactor is used or not, and output frequency and
MCCB (o

output current on the load side. R Ty
For the output frequency and output current, we b X S i i
ower : ; i i
understand that they should be calculated in the o, ; = S, ,Y
conditions under the rated load at the maximum o | T: :Z
operating frequency. I orter \
AC reactor
(FR-HAL) Do not insert
power factor improving
capacitor.

~z.. NOTE

:‘ ' ,: The power factor improving capacitor and surge suppressor on the inverter output side may be overheated or damaged
by the harmonic components of the inverter output. Also, since an excessive current flows in the inverter to activate
overcurrent protection, do not provide a capacitor and surge suppressor on the inverter output side when the motor is
driven by the inverter. For power factor improvement, install a reactor on the inverter input side or in the DC circuit.
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3.1.4 Harmonic suppression guideline in Japan

Inverters have a converter section (rectifier circuit) and generate a harmonic current.
Harmonic currents flow from the inverter to a power receiving point via a power transformer. The harmonic suppression
guideline was established to protect other consumers from these outgoing harmonic currents.
The three-phase 200V input specifications 3.7kW or lower (single-phase 200V power input model 2.2kW or lower, single-
phase 100V power input model 0.75kW) are previously covered by "Harmonic suppression guideline for household
appliances and general-purpose products" and other models are covered by "Harmonic suppression guideline for consumers
who receive high voltage or special high voltage". However, the transistorized inverter has been excluded from the target
products covered by "Harmonic suppression guideline for household appliances and general-purpose products” in January
2004 and "Harmonic suppression guideline for household appliances and general-purpose products" was repealed on
September 6, 2004.
All capacity and all models of general-purpose inverter used by specific consumers are covered by "Harmonic suppression
guideline for consumers who receive high voltage or special high voltage" (hereinafter referred to as "Guideline for specific
consumers").
"Guideline for specific consumers"
This guideline sets forth the maximum values of harmonic currents outgoing from a high-voltage or especially high-voltage
consumer who will install, add or renew harmonic generating equipment. If any of the maximum values are exceeded, this
guideline requires the consumer to take certain suppression measures.

Table 1 Maximum Values of Outgoing Harmonic Currents per 1kW Contract Power

Received Power Voltage 5th 7th 11th 13th 17th 19th 23rd Over 23rd
6.6kV 3.5 25 1.6 1.3 1.0 0.9 0.76 0.70
22kV 1.8 1.3 0.82 0.69 0.53 0.47 0.39 0.36
33kV 1.2 0.86 0.55 0.46 0.35 0.32 0.26 0.24

(1) Application for specific consumers

equipment

)

Calculation of equivalentI

Install, add or renew I

capacity total

Equal to or less
than reference
capacity

Equivalent
capacity total

Above reference

capacity N
A 4

Calculation of outgoing
harmonic current

Not more than
harmonic current upper
limit?

More than upper limit

Harmonic suppression
measures necessary

o] Equaltoorless
| than upper limit

A.
Harmonic suppression
measures unnecessary

Table 2 Conversion Factors

Class Circuit Type Conversion Factor (Ki)
Without reactor K31 =34
3 Three-phase bridge With reactor (AC side) K32=1.8
(Capacitor smoothing) With reactor (DC side) K33=1.8
With reactors (AC, DC sides) K34 =1.4
Single-phase bridge Without reactor K41=23
(capacitor smoothing, . .
4 double voltage rectification) With reactor (AC side) K42 =0.35
Single-phase bridge Without reactor K43=2.9
(capacitor smoothing,
full-wave rectification) With reactor (AC side) K44 =13
5 Self-excitation three-phase bridge | When high power factor converterisused | K5=0
Table 3 Equivalent Capacity Limits
Received Power Voltage Reference Capacity
6.6kV 50kVA
22/33 kV 300kVA
66kV or more 2000kVA
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Table 4 Harmonic Contents (Values at the fundamental current of 100%)

Reactor 5th 7th 11th 13th 17th 19th 23rd 25th
Not used 65 41 8.5 7.7 4.3 3.1 2.6 1.8
Three-phase bridge Used (AC side) 38 14.5 7.4 3.4 3.2 1.9 1.7 1.3
(Capacitor smoothing) Used (DC side) 30 13 8.4 5.0 4.7 3.2 3.0 2.2
Used (AC, DC sides) 28 9.1 7.2 4.1 3.2 24 1.6 1.4
Single-phase bridge Not used 50 24 5.1 4.0 15 1.4 - -
(capacitor smoothing, double
voltage rectification) Used (AC side) 6.0 3.9 1.6 1.2 0.6 0.1 - -
Single-phase bridge Not used 60 33.5 6.1 6.4 2.6 2.7 15 15
(capacitor smoothing, full-
e Used (AC side) 31.9 8.3 3.8 3.0 1.7 14 1.0 0.7

1) Calculation of equivalent capacity (P0) of harmonic generating equipment
The "equivalent capacity" is the capacity of a 6-pulse converter converted from the capacity of consumer's harmonic
generating equipment and is calculated with the following equation. If the sum of equivalent capacities is higher than the
limit in Table 3, harmonics must be calculated with the following procedure:

F’O_=Z(&><ﬂ)_[kVA] * Rated capacity: Determined by the capacity of the applied motor and
Ki: Conversion factor (refer to Table 2) found in Table 5. It should be noted that the rated capacity used here is
Pi: Rated capacity of harmonic generating equipmentx[kVA] used to calculate generated harmonic amount and is different from the
i Number indicating the conversion circuit type power supply capacity required for actual inverter drive.

2) Calculation of outgoing harmonic current
Outgoing harmonic current = fundamental wave current (value converted from received power voltage) x operation ratio x
harmonic content

« Operation ratio: Operation ratio = actual load factor x operation time ratio during 30 minutes

« Harmonic content: Found in Table 4.

Table 5 Rated Capacities and Outgoing Harmonic Currents for Inverter Drive

Fundamental Fundamental Outgoing Harmonic Current Converted from 6.6kV(mA)
Applicable | Wave Current [A] | Wave Current Rate‘_’ (No reactor, 100% operation ratio)
Converted Capacity
Motor (kW) | 200v | a00v fror(“ %ikv (kVA) | 5th | 7th | 11th | 13th | 17th | 19th | 23rd | 25th
m
04 1.61 0.81 49 0.57 31.85 | 20.09 | 4.165 | 3.773 | 2.107 | 1.519 | 1.274 | 0.882
0.75 2.74 1.37 83 0.97 53.95 | 34.03 | 7.055 | 6.391 | 3.569 | 2.573 | 2.158 | 1.494
1.5 5.50 2.75 167 1.95 108.6 | 68.47 | 14.20 | 12.86 | 7.181 | 5.177 | 4.342 | 3.006
2.2 7.93 3.96 240 2.81 156.0 | 98.40 | 20.40 | 18.48 | 10.32 | 7.440 | 6.240 | 4.320
3.7 13.0 6.50 394 4.61 2571 | 161.5 | 33.49 | 30.34 | 16.94 | 12.21 | 10.24 | 7.092
5.5 19.1 9.55 579 6.77 376.1 | 237.4 | 49.22 | 4458 | 24.90 | 17.95 | 15.05 | 10.42
7.5 25.6 12.8 776 9.07 504.4 | 318.2 | 65.96 | 59.75 | 33.37 | 24.06 | 20.18 | 13.97
11 36.9 18.5 1121 13.1 728.7 | 459.6 | 95.29 | 86.32 | 48.20 | 34.75 | 29.15 | 20.18
15 49.8 249 1509 17.6 980.9 | 618.7 | 128.3 | 116.2 | 64.89 | 46.78 | 39.24 | 27.16

3) Application of the guideline for specific consumers
If the outgoing harmonic current is higher than the maximum value per 1kW contract power x contract power, a harmonic
suppression technique is required.

4) Harmonic suppression techniques

No. Item Description
1 Reactor installation Install an AC reactor (FR-HAL) on the AC side of the inverter or a DC reactor (FR-HEL) on its DC side
(FR-HAL, FR-HEL) or both to suppress outgoing harmonic currents.
This converter trims the current waveform to be a sine waveform by switching in the rectifier circuit
2 High power factor converter | (converter module) with transistors. Doing so suppresses the generated harmonic amount
(FR-HC2) significantly. Connect it to the DC area of an inverter. The high power factor converter (FR-HC2) is
used with the standard accessory.
3 Installation of power factor | When used with a series reactor, the power factor improving capacitor has an effect of absorbing
improving capacitor harmonic currents.
4 Transformer multi-phase Use two transformers with a phase angle difference of 30° as in A -A, A-A combination to provide an
operation effect corresponding to 12 pulses, reducing low-degree harmonic currents.
5 Passive filter A capacitor and a reactor are used together to reduce impedances at specific frequencies, producing a
(AC filter) great effect of absorbing harmonic currents.
Active filter This filter detects the current of a circuit generating a harmonic current and generates a harmonic
6 L current equivalent to a difference between that current and a fundamental wave current to suppress a
(Active filter) harmonic current at a detection point, providing a great effect of absorbing harmonic currents.
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Installation of power factor improving reactor \‘T

3.2 Installation of power factor improving reactor

When the inverter is connected near a large-capacity power transformer (500kVA or more) or when a power capacitor is to be
switched over, an excessive peak current may flow in the power input circuit, damaging the converter circuit. To prevent this,
always install an optional AC reactor (FR-HAL).

When connecting a single-phase 100V power input inverter to a power transformer (50kVA or more), install a AC reactor (FR-
HAL) so that the performance is more reliable.

@ Three-phase power input

AC reactor A
(FR-HAL) Inverter

MCCB
—X .

1500

Range requiring
1000 installation of

Power supply —x the AC reactor

500

Power supply system capacity
(kVA)

Wiring length (m) 10

@ Single-phase power input

AC reactor
_ Inverter
MCCB MC ('?R— HN{)
—X_— - R. :X
Power supply S! Y
T Z
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3.3 Power-OFF and magnetic contactor (MC)

(1) Inverter input side magnetic contactor (MC)

On the inverter input side, it is recommended to provide an MC for the following purposes.

(Refer to page 4 for selection.)

1) To release the inverter from the power supply when the fault occurs or when the drive is not functioning (e.g. emergency
stop operation). For example, MC avoids overheat or burnout of the brake resistor when heat capacity of the resistor is
insufficient or brake regenerative transistor is damaged with short while connecting an optional brake resistor.

2)To prevent any accident due to an automatic restart at restoration of power after an inverter stop by a power failure

3) To separate the inverter from the power supply to ensure safe maintenance and inspection work.

Use the inverter input current as a reference for selection of an MC to perform an emergency stop during operation, and

select the MC conforming to JEM 1038-AC-3 class rated operational current.

D REMARKS

Since repeated inrush currents at power ON will shorten the life of the converter circuit (switching life is about 1,000,000 times.),
frequent starts and stops of the magnetic contactor must be avoided. Turn ON/OFF the inverter start controlling terminals (STF,
STR) to run/stop the inverter.

® Inverter start/stop circuit example

Inverter
Three-phase AC —X MCCB‘U% R/L1 Up—— As shown on the left, always use the start signal
N —X o —9si2 Vé—— Motor :
powersupply S L T ST 433 W (ON or OFF of STF/STR signal) to make a start
T g or stop.
) ) a c *When the power supply is 400V class, install
Operation preparation
OFF  ON MC a step-down transformer.
O
[ T A
= i RA
MC STF/STR
SD
Start/Stop
MC Start RA

Stop IL?JA

(2) Handling of inverter output side magnetic contactor

Switch the magnetic contactor between the inverter and motor only when both the inverter and motor are at a stop. When the
magnetic contactor is turned ON while the inverter is operating, overcurrent protection of the inverter and such will activate.
When an MC is provided for switching to the commercial power supply, for example, switch it ON/OFF after the inverter and
motor have stopped.
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3.4 Inverter-driven 400V class motor

In the PWM type inverter, a surge voltage attributable to wiring constants is generated at the motor terminals. Especially for a
400V class motor, the surge voltage may deteriorate the insulation. When the 400V class motor is driven by the inverter,
consider the following measures:

®Measures

It is recommended to take either of the following measures:
(1) Rectifying the motor insulation and limiting the PWM carrier frequency according to the wiring
length

For the 400V class motor, use an insulation-enhanced motor.

Specifically,

1) Specify the "400V class inverter-driven insulation-enhanced motor".

2)For the dedicated motor such as the constant-torque motor and low-vibration motor, use the "inverter-driven, dedicated
motor".

3)Set Pr. 72 PWM frequency selection as indicated below according to the wiring length

Wiring Length
Shorter than 50m 50m to 100m Exceeding 100m
Pr. 72 PWM frequency selection 15 (14.5kHz) or less 8 (8kHz) or less 2 (2kHz) or less

(2) Suppressing the surge voltage on the inverter side

Connect the surge voltage suppression filter (FR-ASF-H/FR-BMF-H) on the inverter output side.

.~=-.. NOTE

® ,: * For details of Pr. 72 PWM frequency selection, refer to page 176.
*=** |+ For explanation of surge voltage suppression filter (FR-ASF-H/FR-BMF-H), refer to the manual of each option.

Q
x

.
.

.

53

PRECAUTIONS FOR USE OF THE INVERTER




7/ Precautions for use of the inverter

3.5 Precautions for use of the inverter

The FR-E700 series is a highly reliable product, but using incorrect peripheral circuits or incorrect operation/handling methods
may shorten the product life or damage the product.
Before starting operation, always recheck the following points.

(1)

(2)

()

(4)

(5)

(6)

(7)

(8)

)
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Use crimp terminals with insulation sleeve to wire the power supply and motor.

Application of power to the output terminals (U, V, W) of the inverter will damage the inverter. Never perform
such wiring.

After wiring, wire offcuts must not be left in the inverter.

Wire offcuts can cause an alarm, failure or malfunction. Always keep the inverter clean.

When drilling mounting holes in an enclosure etc., take care not to allow chips and other foreign matter to enter the
inverter.

Use cables of the appropriate size to make a voltage drop of 2% or less.

If the wiring distance is long between the inverter and motor, a main circuit cable voltage drop will cause the motor torque
to decrease especially at the output of a low frequency.

Refer to page 18 for the recommended wire sizes.

The total wiring length should be within the prescribed length.

Especially for long distance wiring, the fast-response current limit function may decrease, or the equipment connected to
the output side may malfunction. This is caused by a charging current due to the stray capacity of the wiring. Therefore,
note the overall wiring length. (Refer to page 21.)

Electromagnetic wave interference

The input/output (main circuit) of the inverter includes high frequency components, which may interfere with the
communication devices (such as AM radios) used near the inverter. In this case, install options among the capacitor type
EMC filter FR-BIF (for use in the input side only), the ferrite core type EMC filter FR-BSF01/FR-BLF, Filterpack, and EMC
filter to minimize the interference.

Electrical corrosion of the bearing

When a motor is driven by the inverter, axial voltage is generated on the motor shaft, which may cause electrical

corrosion of the bearing in rare cases depending on the wiring, load, operating conditions of the motor or specific inverter

settings (high carrier frequency, use of a capacitive filter=1).

The following shows examples of countermeasures for the inverter.

» Decrease the carrier frequency.

+ Remove the capacitive filter.

» Provide a common mode choke*2 on the output side of the inverter. (This is effective regardless of the use of the
capacitive filter.)

*1  Mitsubishi Electric capacitive filter: FR-BIF, SF[], FR-E5NF-[], FR-S5NFSA[], FR-BFP2-[]

%2 Recommended common mode choke: FT-3KM F series FINEMET® common mode choke cores manufactured by Hitachi Metals, Ltd.
FINEMET is a registered trademark of Hitachi Metals, Ltd.

Do not install a power factor correction capacitor, surge suppressor or capacitor type filter on the inverter
output side.

This will cause the inverter to trip or the capacitor and surge suppressor to be damaged. If any of the above devices are
connected, immediately remove them. (When using capacitor type filter (FR-BIF) for single-phase power input model,
make sure of secure insulation of T/L3-phase, and connect to the input side of the inverter.)

For some short time after the power is switched OFF, a high voltage remains in the smoothing capacitor.

When accessing the inverter for inspection, wait for at least 10 minutes after the power supply has been switched OFF,
and then make sure that the voltage across the main circuit terminals P/+ and N/- of the inverter is no more than 30VDC
using a tester.



Precautions for use of the inverter

(10) If "EV" is displayed on the operation panel of the safety stop function model, turn off the 24V external power
supply before wiring and inspection. ((@AD Refer to page 340.)

(11) A short circuit or earth (ground) fault on the inverter output side may damage the inverter modules.

« Fully check the insulation resistance of the circuit prior to inverter operation since repeated short circuits may damage
the inverter modules. These short circuits may be caused by peripheral circuit inadequacy, an earth (ground) fault
caused by wiring inadequacy, or reduced motor insulation resistance.

« Fully check the to-earth (ground) insulation and phase to phase insulation of the inverter output side before power-ON.
Especially for an old motor or use in a hostile atmosphere, securely check the motor insulation resistance etc.

(12) Do not use the inverter input side magnetic contactor to start/stop the inverter.
Since repeated inrush currents at power ON will shorten the life of the converter circuit (switching life is about 1,000,000
times), frequent starts and stops of the MC must be avoided. Turn ON/OFF the inverter start controlling terminals (STF,
STR) to run/stop the inverter. (Refer to page 52.)

(13) Across terminals P/+ and PR, connect only an external brake resistor.
Do not connect a mechanical brake.
The brake resistor cannot be connected to the 0.1K(SC) or 0.2K(SC). Leave terminals P/+ and PR open.
Also, never short between these terminals.

(14) Do not apply a voltage higher than the permissible voltage to the inverter 1/O signal circuits.
Application of a voltage higher than the permissible voltage to the inverter 1/O signal circuits or opposite polarity may
damage the I/O devices. Especially check the wiring to prevent the speed setting potentiometer from being connected
incorrectly to short terminals 10-5.

(15) To use the commercial power supply, be sure to provide

electrical and mechanical interlocks between the o MC1 Interlock
electronic bypass contactors MC1 and MC2. Power R/IL1 U % !

When using a switching circuit as shown right, chattering dueto ~ supply S/L2 V MC2 !
misconfigured sequence or arc generated at switching may TIL3 W 470}17(;és:i;ég)[é;:hjrrent

allow undesirable current to flow in and damage the inverter. Inverter
Miswiring may also damage the inverter.

(16) If the machine must not be restarted when power is restored after a power failure, provide a magnetic contactor
in the inverter's input side and also make up a sequence which will not switch ON the start signal.
If the start signal (start switch) remains ON after a power failure, the inverter will automatically restart as soon as the
power is restored.

(17) Inverter input side magnetic contactor (MC)

On the inverter input side, connect a MC for the following purposes. (Refer to page 4 for selection.)

1) To release the inverter from the power supply when a fault occurs or when the drive is not functioning (e.g. emergency
stop operation). For example, MC avoids overheat or burnout of the brake resistor when heat capacity of the resistor
is insufficient or brake regenerative transistor is damaged with short while connecting an optional brake resistor.

2) To prevent any accident due to an automatic restart at restoration of power after an inverter stop made by a power
failure

3) To separate the inverter from the power supply to ensure safe maintenance and inspection work.

Use the inverter input current as a reference for selection of an MC to perform an emergency stop during operation, and

select the MC conforming to JEM 1038-AC-3 class rated operational current.

(18) Handling of inverter output side magnetic contactor
Switch the magnetic contactor between the inverter and motor only when both the inverter and motor are at a stop. When
the magnetic contactor is turned ON while the inverter is operating, overcurrent protection of the inverter and such will
activate. When MC is provided for switching to the commercial power supply, for example, switch it ON/OFF after the
inverter and motor have stopped.
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(19)

(20)

(21)
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Countermeasures against inverter-generated EMI

If electromagnetic noise generated from the inverter causes frequency setting signal to fluctuate and motor rotation
speed to be unstable when changing motor speed with analog signal, the following countermeasures are effective.

* Do not run the signal cables and power cables (inverter I/O cables) in parallel with each other and do not bundle them.
* Run signal cables as far away as possible from power cables (inverter 1/O cables).

¢ Use shield cables as signal cables.

¢ Install a ferrite core on the signal cable (Example: ZCAT3035-1330 TDK).

Instructions for overload operation

When performing operation of frequent start/stop of the inverter, rise/fall in the temperature of the transistor element of
the inverter will repeat due to a repeated flow of large current, shortening the life from thermal fatigue. Since thermal
fatigue is related to the amount of current, the life can be increased by reducing current at locked condition, starting
current, etc. Decreasing current may increase the life. However, decreasing current will result in insufficient torque and
the inverter may not start. Therefore, choose the inverter which has enough allowance for current (up to 2 rank larger in
capacity).

Make sure that the specifications and rating match the system requirements.



Failsafe of the system which uses the inverter

3.6 Failsafe of the system which uses the inverter

When a fault occurs, the inverter output is shut off to output a fault signal. However, a fault output signal may not be output at
an inverter fault occurrence when the detection circuit or output circuit fails, etc. Although Mitsubishi Electric assures best
quality products, provide an interlock which uses inverter status output signals to prevent accidents such as damage to
machine when the inverter fails for some reason and at the same time consider the system configuration where failsafe from
outside the inverter, without using the inverter, is enabled even if the inverter fails.

(1) Interlock method which uses the inverter status output signals
By combining the inverter status output signals to provide an interlock as shown below, an inverter alarm can be

detected.
No. Interlock Method Check Method Used Signals Refer to Page
1) Inveﬂgr protective function Opergtlon check of an alarm cqntact . Fault (ALM) signal 150
operation Circuit error detection by negative logic
2) |Inverter running status Operation ready signal check L?gﬁ:ler operation ready (RY) 149
3) |Inverter running status Loglg chgck of the start signal and Start (STF/STR) signal . 145, 149
running signal Inverter running (RUN) signal
. . Start (STF/STR) signal
4) |Inverter running status I;ngn(t:he(:k of the start signal and output Output current detection (Y12) 145, 152
signal
1) Check by the output of the inverter fault signal § I(?r\i/s)rter fault occurrence
(0]
When the inverter's protective function activates and the GS)-A JL
inverter output is shut off, the fault (ALM) signal is output. :;
(The ALM signal is assigned to terminal ABC in the initial £
. ) ‘ ‘ >
setting.) AL b | Time
i is si i i i i ON | OFF I
With this signal, you can check if the inverter is operating (when output I_I :
properly. at NC contact) ‘ON OFF 1
In addition, negative logic can be set (ON when the inverter RES Reset processing
is normal, OFF when the fault occurs). M
Reset ON
2) Checking the inverter operating status by the inverter
- (on o Power ON OFF
operation ready completion signal supply | |
The inverter operation ready (RY) signal is output when the STF | ON OFF |
inverter power is on and the inverter becomes operative. ! | ON ‘ ;
Check if the RY signal is output after power-ON the inverter. RH | |
? i | l DC injection brake
3) Checking the inverter operating status by the start signal ~ $ ‘ | operation point
input to the inverter and inverter running signal. £ | DC injection
. ) ) ) 5 | | brake operation
The inverter running (RUN) signal is output when the 2 ! ‘ !
> . . 3
inverter is running (the RUN signal is assigned to terminal O | 13 Starting frequency |

RUN in the initial setting). ip;;::s‘mg}
Check if the RUN signal is output when inputting the start | |
signal to the inverter (forward signal is STF signal and | Iﬁ
reverse signal is STR signal). For logic check, note that RUN 'ON—\L
RUN signal is output for the period from the inverter

decelerates until output to the motor is stopped, configure a

sequence considering the inverter deceleration time

Time

PRECAUTIONS FOR USE OF THE INVERTER

57



7/ Failsafe of the system which uses the inverter

.. NOTE

e .l Changing the terminal assignment using Pr. 190 to Pr. 192 (output terminal function selection) may affect the other
functions. Set parameters after confirming the function of each terminal.

)

4) Checking the motor operating status by the start signal input to the inverter and inverter output current detection signal.
The output current detection (Y12) signal is output when the inverter operates and currents flows in the motor. Check if
the Y12 signal is output when inputting the start signal to the inverter (forward signal is STF signal and reverse signal is
STR signal). Note that the current level at which Y12 signal is output is set to 150% of the inverter rated current in the
initial setting, it is necessary to adjust the level to around 20% using no load current of the motor as reference with Pr.150
Output current detection level.
For logic check, as same as the inverter running (RUN) signal, the inverter outputs for the period from the inverter
decelerates until output to the motor is stopped, configure a sequence considering the inverter deceleration time.

Output Pr. 190 to Pr. 192 Setting

Signal Positive logic | Negative logic e When using various signals, assign functions to Pr190 to
ALM 99 199 Pr.192 (output terminal function selection) referring to the table
RY 1 111 on the left.
RUN 0 100
Y12 12 112

Backup method outside the inverter
Even if the interlock is provided by the inverter status signal, enough failsafe is not ensured depending on the failure
status of the inverter itself. For example, when the inverter CPU fails, even if the interlock is provided using the inverter
fault output signal, start signal and RUN signal output, there is a case where a fault output signal is not output and RUN
signal is kept output even if an inverter fault occurs.

Provide a speed detector to detect the motor speed and current detector to detect the motor current and consider the
backup system such as checking up as below according to the level of importance of the system.

1) Start signal and actual operation check
Check the motor running and motor current while the start signal is input to the inverter by comparing the start signal to
the inverter and detected speed of the speed detector or detected current of the current detector. Note that the motor
current runs as the motor is running for the period until the motor stops since the inverter starts decelerating even if the
start signal turns off. For the logic check, configure a sequence considering the inverter deceleration time. In addition, it
is recommended to check the three-phase current when using the current detector.

2) Command speed and actual operation check
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Check if there is no gap between the actual speed and commanded speed by comparing the inverter speed command
and detected speed of the speed detector.

System failure

Controller

Inverter

Sensor
(speed, temperature,
air volume, etc.)

To the alarm detection sensor



4 / PARAMETERS

This chapter explains the "PARAMETERS" for use of this
product.
Always read the instructions before using the equipment.

The following marks are used to indicate the controls as below.
vl ......VIF control
)apwrve! ..., Advanced magnetic flux vector control

JGRWRVC |..... General-purpose magnetic flux vector control
(Parameters without any mark are valid for all controls.)
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7/ Operation panel

4.1 Operation panel

4.1.1 Names and functions of the operation panel

The operation panel cannot be removed from the inverter.

Operation mode indicator
PU: Lit to indicate PU operation mode.

EXT: Lit to indicate External operation mode.

(Lit at power-ON at initial setting.)
NET: Lit to indicate Network operation
mode.
PU, EXT: Lit to indicate External/PU
combined operation mode 1, 2.
These turn OFF when command source is
not on operation panel. (Refer to page 207.)

Unit indicator
Hz: Lit to indicate frequency.
(Blinks when the set frequency
monitor is displayed.)
A: Lit to indicate current.
(Both "Hz" and "A" turn OFF when other
than the above is displayed.)

Monitor (4-digit LED)
Shows the frequency, parameter number,

etc.

Setting dial

(Setting dial: Mitsubishi Electric inverter dial)

Used to change the frequency setting and

parameter settings.

Press to display the following.

« Displays the set frequency in the
monitor mode

* Present set value is displayed during
calibration

* Displays the order in the fault history
mode

Mode switchover
Used to change each setting mode.

Pressing simultaneously changes

the operation mode. (Refer to page 62.)
Pressing for a while (2s) can lock
operation.

(Refer to page 275.)

Determination of each setting
If pressed during operation, monitor
changes as below;

‘ Running frequency ‘

‘ Output current ‘

|

‘ Output voltage

60

Operating status indicator
Lit or blink during inverter operation. *
* Lit: When the forward rotation operation is
being performed.
Slow blinking (1.4s cycle):
When the reverse rotation operation
is being performed.
Fast blinking (0.2s cycle):

When was pressed or the

start command was given, but the
operation cannot be made.

*When the frequency command is less
than the starting frequency.
*When the MRS signal is input.

Parameter setting mode
Lit to indicate parameter setting mode.

Monitor indicator
Lit to indicate monitoring mode.

Stop operation

Used to stop Run command.

Fault can be reset when protective
function is activated (fault).

Operation mode switchover

Used to switch between the PU and
External operation mode.

When using the External operation mode
(operation using a separately connected
frequency setting potentiometer and start
signal), press this key to light up the EXT
indication.

(Press simultaneously (0.5s) (Refer

to page 62), or change Pr: 79 setting to
change to combined mode.)

PU: PU operation mode

EXT: External operation mode
Cancels PU stop also.

Start command
The rotation direction can be selected by
setting Pr: 40.
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4.1.2 Basic operation (factory setting)

Operation mode switchover

At power-ON (External operation mode)

R
=5 I

=

e M |
= o B

b‘% PU Jog operation mode ‘
J el
007007 | MCoC W(Example)N
PU operation mode Value ch ‘
(output frequency monitor) alue change | £ and frequency appear alternately. |

l NCOC |

Monitor/frequency setting

Output current monitor

Frequency setting has been
written and completed

NEOC |

=)

Output voltage monitor

ACOCT

-_
n-

Parameter setting mode (Refer to page 63.)
o b

Ll _Bo

P‘@é —

Oy
‘ The present

Parameter setting

Value change

=)
Parameter clear

Lma

el

’ Example
- j

Parameter and a setting value
appear alternately.
Parameter write is completed.

setting displayed.

All parameter

Fault hlstory clear

(On the display of the last fault record (fault record 1), a decimal point LED is ON.)

Fault history

When the fault history is empty, m is displayed.
While a fault is displayed:

eoThe display shifts as follows by pressing @ : Output frequency at the fault—

clear

In|t|al value
change list n
14
L
e [Operation for displaying fault history] ~ (Refer to page 288.) E
The last eight fault records can be displayed. =
<
<
o

Output current— Output voltage— Energization time.
(After Energization time, it goes back to a fault display.)

ePressing the setting dial shows the fault history number.
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4.1.3 Easy operation mode setting (easy setting mode)

I Setting of Pr. 79 Operation mode selection according to combination of the start command and speed command can be

easily made.
Operation .
example Start command: external (STF/STR), frequency command: operate with @

Operation — —— Display
1. Screen at power-ON
The monitor display appears.

2. Press and for 0.5s. .

3. Tumn @ until " 75 - 3 " appears.
J° 3 -
(Refer to the table below for other settings.) @ =
\b

Blinking

Operation Method

Operation Panel Indication

Start command | Frequency command
Blinking
- - PRM
19- 0 A @
Blinking
Blinking
=l External Analog
B 70 ) (STF, STR) voltage input
Blinking
Blinking
Ao o0 o RN External
1273 RuoRaooy (STF, STR)
Blinking
Blinking
CIC i 800 o'%" @ Analog
1 ! e voltage input
Blinking

4. Press@toset. @ - m m
A 4

Alternating...Parameter setting complete.
o The monitor display appears after 3s.

=0 17
I

-
-
-

Hz

-
-
-
-
o
c
=
Bl
Z

D REMARKS

? "E~ 1 "isdisplayed ... Why?
(&~ Pr. 79 is not registered in user group with "1" in Pr. 160 User group read selection.
? "Er visdisplayed ... Why?
(&~ Setting cannot be made during operation. Turn the start switch (, STF or STR) OFF.
o If @ is pressed before pressing @ the easy setting mode is terminated and the display goes back to the monitor
display. If the easy setting mode is terminated while Pr. 79 = "0 (initial setting)," the operation mode switches between the PU
operation mode and the External operation mode. Check the operation mode.

* Reset can be made with %
* The priorities of the frequency commands when Pr. 79 = "3" are "Multi-speed operation (RL/RM/RH/REX) > PID control (X14) >

terminal 4 analog input (AU) > digital input from the operation panel".
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4.1.4

Changing the parameter setting value

Changing
example

Change the Pr. I Maximum frequency setting.

1

2. Press to choose the PU operation mode.

Operation

. Screen at power-ON

The monitor display appears.

3. Press to choose the parameter setting

mode.

4. Tum @ until " = ! (Pr. 1) appears.

5. Press @ to read the currently set value.

" ;E’,S{L‘; " (120.0Hz (initial value)) appears.

6. Tumn @ to change the set value to

"EO00 T (60.00Hz).

7. Press @ to set.

>

4.1.5

Display

PU indication is lit.

> | c—

PRM indication is lit.

- N —

(The parameter number read previously appears.)

® @

@ /@\ @ /@\

- HEEE G
7

Alternating...Parameter setting complete.

* Turn @ to read another parameter.

* Press

to show the setting again.

* Press @ twice to show the next parameter.

* Press twice to return the monitor to frequency monitor.

REMARKS

?m to m is displayed...Why?

" "Cr ! " appears ..........c....... Write disable error
"Erc " appears ... Write error during operation
"Er 3" appears ... Calibration error
"Er Y " appears ... Mode designation error

(For details, refer to page 294.)

* The number of digits displayed on the operation panel is four. Only the upper four digits of values can be displayed and set. If the
values to be displayed have five digits or more including decimal places, the fifth or later numerals cannot be displayed nor set.

(Example) For Pr. 1
When 60Hz is set, 60.00 is displayed.

When 120Hz is set, 120.0 is displayed and second decimal place is not displayed nor set.

Displaying the set frequency

PARAMETERS

Press the setting dial (@) in the PU operation mode or in the External/PU combined operation mode 1 (Pr.79 = "3") to

show the set frequency.
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4.2 Parameter list

4.2.1 Parameter list
For simple variable-speed operation of the inverter, the initial setting of the parameters may be used as they are. Set the -
necessary parameters to meet the load and operational specifications. Parameter setting, change and check are available Symbol in the Remarks column. -
f h i | @A ... Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number. .
rom the operation panel. ¢ Symbols in the table indicate parameters which function when an option is mounted. 2
D REMARKS Y q— FR-A7AX E kit, [AY] ..... FR-ATAY E kit, [AR ....... FR-A7AR E kit, [NC].... FR-A7NC E kit, [ND].... FR-A7ND E kit, [NL......FR-A7NL E kit, 7]
......... FR-A7NP E kit g
o
@©
o

* © indicates simple mode parameters (initially set to extended mode).
* The parameters surrounded by a black border in the table allow its setting to be changed during operation even if "0" (initial
value) is set in Pr: 77 Parameter write selection.

¢ These instruction codes are used for parameter read and write by using Mitsubishi inverter protocol with the RS-485 communication.

(Refer to page 216 for RS-485 communication.)

* "O"indicates valid and "x" indicates invalid of "control mode-based correspondence table", "parameter copy"”, "parameter clear", and "all parameter clear".
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Func- Minimum Initial Refer Customer Instruction Code c%?;tol)rgg:;zaf:tﬁe Parameter
tion Parameter Name Setting Range Setting Value to Setting Parameter Remarks P
Increments Page Read Write | Extended V/E AD MFVC G R MEVC Copy Clear | All clear
0 Torque boost 0 to 30% 0.1% 6/4/3/12% =1 87 0 [Ver.UP) 00 80 0] O X X (@) @) (@)
1 Maximum frequency 0 to 120Hz 0.01Hz 120Hz 98 1 01 81 0 (@) o o (@) o o
2 Minimum frequency 0 to 120Hz 0.01Hz OHz 98 2 02 82 0 O (©) (©) O (©) ©)
“ 3 Base frequency 0 to 400Hz 0.01Hz 60Hz 100 3 03 83 0 O x x O O ©)
IS 4 Multi-speed setting (high speed) 0 to 400Hz 0.01Hz 60Hz 104 4 04 84 0 O ©) o (@) o (@)
= 5 Multi-speed setting (middle speed) 0 to 400Hz 0.01Hz 30Hz 104 ® 05 85 0 O O O O O O
=}
& 6 Multi-speed setting (low speed) 0 to 400Hz 0.01Hz 10Hz 104 6 06 86 0 (@) o o (@) o (@)
& 7 Acceleration time 0 to 3600/360s 0.1/0.01s 5/10/15s =2 111 7 07 87 0 O O O O O O
- 8 Deceleration time 0 to 3600/360s 0.1/0.01s 5/10/15s =2 11 8 08 88 0 (@) O O (@) O (@)
Inverter
9 Electronic thermal O/L relay 0 to 500A 0.01A rated 118 9 09 89 0 O O O O O o
current
5 10 DC injection brake operation frequency | 0 to 120Hz 0.01Hz 3Hz 130 10 0A 8A 0 O ©) (©) O (©) @)
T o
.f:_’. @ 11 DC injection brake operation time 0to 10s 0.1s 0.5s 130 11 0B 8B 0 O ©) ©) O ©) ©)
= Q
8 12 DC injection brake operation voltage 0to 30% 0.1% 6/4/2% 3 130 12 [Ver.UP) oc 8C 0 O O O O O O
— 13 Starting frequency 0 to 60Hz 0.01Hz 0.5Hz 114 13 oD 8D 0 O O O O O O
— 14 Load pattern selection Oto3 1 0 102 14 OE 8E 0] O X x O O ©)
@ _5 15 Jog frequency 0 to 400Hz 0.01Hz 5Hz 106 15 OF 8F 0 O o o O o O
o g
- %’. 16 Jog acceleration/deceleration time 0 to 3600/360s 0.1/0.01s 0.5s 106 16 10 90 0 O o O O O O
— 17 MRS input selection 0,2,4 1 0 143 17 11 91 0 (@) o o @) o o
— 18 High speed maximum frequency 120 to 400Hz 0.01Hz 120Hz 98 18 12 92 0] O O O O O O
— 19 Base frequency voltage 0 to 1000V, 8888, 9999 0.1v 9999 100 19 13 93 0 O x x O o ©)
- g Acceleration/deceleration reference
S = 20 1 to 400Hz 0.01Hz 60Hz 11 20 14 94 0 (@) o o (@) o (@) 7))
= c frequency
g S 14
o ® L
3 @ Acceleration/deceleration time -
g8 21 . 0,1 1 0 111 21 15 95 0 (@) O (@] (@) (@] o 11
o} increments —
©
= <
_ 8 22 Stall prevention operation level 0 to 200% 0.1% 150% 94 22 16 96 0] @) @) @) @) @) ©) ﬂé
T 5 . . a
n > Stall prevention operation level
o 23 ) 0 to 200%, 9999 0.1% 9999 94 23 17 97 0 (@) o o @) o o
Q compensation factor at double speed
- 24 Multi-speed setting (speed 4) 0 to 400Hz, 9999 0.01Hz 9999 104 24 18 98 0 O O O O O O
§ o 25 Multi-speed setting (speed 5) 0 to 400Hz, 9999 0.01Hz 9999 104 25 19 99 0 (©) o o (©) o o
.ﬁ % 26 Multi-speed setting (speed 6) 0 to 400Hz, 9999 0.01Hz 9999 104 26 1A 9A 0 O O O O O o
=5 0
§ 27 Multi-speed setting (speed 7) 0 to 400Hz, 9999 0.01Hz 9999 104 27 1B 9B 0 O ©) ©) O @) (@)
— 29 Acceleration/deceleration pattern selection | 0, 1, 2 1 0 115 29 1D 9D 0 O O O O o O
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Control Mode-based

Minimum i Refer
Func- . . Initial Customer
. Parameter Name Setting Range Setting to .
tion Value Setting
Increments Page
. . . 132,
— 30 Regenerative function selection 0,1,2 1 0 [
o 31 Frequency jump 1A 0 to 400Hz, 9999 0.01Hz 9999 99
§ 32 Frequency jump 1B 0 to 400Hz, 9999 0.01Hz 9999 99
& 33 Frequency jump 2A 0 to 400Hz, 9999 0.01Hz 9999 99
§ 34 Frequency jump 2B 0 to 400Hz, 9999 0.01Hz 9999 99
g 35 Frequency jump 3A 0 to 400Hz, 9999 0.01Hz 9999 99
L 36 Frequency jump 3B 0 to 400Hz, 9999 0.01Hz 9999 99
— 37 Speed display 0, 0.01 to 9998 0.001 0 155
— 40 RUN key rotation direction selection 0,1 1 0 274
2 c 41 Up-to-frequency sensitivity 0 to 100% 0.1% 10% 151
S % 42 Output frequency detection 0 to 400Hz 0.01Hz 6Hz 151
?-; % Output frequency detection for reverse
Q8 43 } 0 to 400Hz, 9999 0.01Hz 9999 151
LS rotation
. ) ) 111,
44 Second acceleration/deceleration time | 0 to 3600/360s 0.1/0.01s 5/10/15s 2 55
(2]}
S 111,
9 45 Second deceleration time 0 to 3600/360s, 9999 0.1/0.01s 9999 P
=]
2 46 Second torque boost 0 to 30%, 9999 0.1% 9999 87
§ 47 Second V/F (base frequency) 0 to 400Hz, 9999 0.01Hz 9999 100
n 48 Second stall prevention operation current | 0 to 200%, 9999 0.1% 9999 94
51 Second electronic thermal O/L relay 0 to 500A, 9999 0.01A 9999 118
0, 5,7 to 12, 14, 20,
52 DU/PU main display data selection 23 to 25, 52 to 57, 61, 1 0 156
2 62, 100
o
= 1t03,5,7t012, 14, 21
e 54 FM terminal functi lecti o T 1 1 156
é erminal function selection 2452, 53, 61, 62
g 55 Frequency monitoring reference 0 to 400Hz 0.01Hz 60Hz 161
S Inverter
= 56 Current monitoring reference 0 to 500A 0.01A rated 161
current
%t 2 57 Restart coasting time 0, 0.1 to 5s, 9999 0.1s 9999 164
£82
g8¢e
2°2 58 Restart cushion time 0 to 60s 0.1s 1s 164
— 59 Remote function selection 0,1,2,3 1 0 108
— 60 Energy saving control selection 0,9 1 0 175
= 5 61 Reference current 0 to 500A, 9999 0.01A 9999 116
=02
O R ©
g g@ 62 Reference value at acceleration 0 to 200%, 9999 1% 9999 116
= O
5806
< @ 3 63 Reference value at deceleration 0 to 200%, 9999 1% 9999 116
— 65 Retry selection Oto5 1 0 172
Stall prevention operation reduction
— 66 . 0 to 400Hz 0.01Hz 60Hz 94
starting frequency
> 67 Number of retries at fault occurrence 0to 10, 101 to 110 1 0 172
° 68 Retry waiting time 0.1 to 360s 0.1s 1s 172
& 69 Retry count display erase 0 1 0 172
— 70 Special regenerative brake duty 0 to 30% 0.1% 0% 132
0,1,3106, 1310 16, 23 5. 91,
. ,1,3106, 13 to 16, 23,
— 71 Applied motor 24. 40, 43, 44, 50, 53, 54 1 0 120,
122,
— 72 PWM frequency selection Oto 15 1 1 176
— 73 Analog input selection 0,1, 10, 11 1 1 178
— 74 Input filter time constant Oto 8 1 1 180
Reset selection/disconnected PU
— 75 selectionidisconne 0to3, 140 17 1 14 186
detection/PU stop selection
— 77 Parameter write selection 0,1,2 1 0 189
— 78 Reverse rotation prevention selection 0,1,2 1 0 190
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Instruction Code Correspondence Table Parameter
Parameter Remarks P
Read Write | Extended /K JAD MEVC G P MEVCS Copy Clear | All clear

30 1E 9E 0 O O O O O O
31 1F 9F 0 O O O O O O
32 20 A0 0 O O O O O O
33 21 Al 0 O O O O O O
34 22 A2 0 O O O O O O
35 23 A3 0 O o o O o O
36 24 A4 0 O O O O O O
37 25 Ab5 0 O O O O O O
40 28 A8 0 O o O O O O
41 29 A9 0 O O O O O O
42 2A AA 0 O O O O O O
43 2B AB 0 O o o O o O
44 2C AC 0 O O o O O O
45 2D AD 0 O O O O O O
46 2E AE 0 (@] x x (@] o] O
47 2F AF 0 (@] X X (@] @] O
48 30 BO 0 O O O O O O
51 33 B3 0 O O O O O O
52 PVer.,UP 34 B4 0 o) o) o) o) o} o
54 PVer.UP 36 B6 0 e} e} o) o) o) o}
55 37 B7 0

56 38 B8 0 O O O O O O
57 PVer.UP 39 B9 0 e} e} o) o) o) o
58 3A BA 0 O O O O
59 3B BB 0 O O O O O O
60 3C BC 0 (@) x x (@) @) (@)
61 3D BD 0 O O O O O O
62 3E BE 0 O O O O O O
63 3F BF 0 O O O O o] @]
65 41 Cc1 0 O O O O O O
66 42 c2 0 O O O O O O
67 43 Cc3 0 O O O O O O
68 44 Cc4 0 O O o O o O
69 45 Cc5 0 O O O O O O
70 46 cé 0 O O O O O O
71 47 c7 0 O O O O O O
72 48 c8 0 O O O O O O
73 49 C9 0 (@) (@) @) (@) x (@)
74 4A CA 0 O o o O O O
75 4B CB 0 O O @] (@] X X
77 4D CD 4 0 O O O O O O
78 4E CE 0 O o o O o O

Parameter List

PARAMETERS
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Control Mode-based

Minimum i Refer
Func- . . Initial Customer
. Parameter Name Setting Range Setting to .
tion Value Setting
Increments Page
. ) 196,
— 79 Operation mode selection 0,1,2,3,4,6,7 1 0 .
. 86, 88,
80 Motor capacity 0.1 to 15kW, 9999 0.01kwW 9999 50 19
86, 88,
81 Number of motor poles 2,4,6, 8,10, 9999 1 9999
91,122
82 Motor excitation current 0 to 500A (0 to ****), 9999 =6 0.01A (1) =6 9999 122
86, 88
83 Rated motor voltage 0 to 1000V 0.1V 200v/400v T
*5 91, 122
86, 88,
84 Rated motor frequency 10 to 120Hz 0.01Hz 60Hz o i
g Speed control gain (Advanced
S 89 ] 0 to 200%, 9999 0.1% 9999 88
W magnetic flux vector)
=
Q 0 to 50Q2 (0 to ****),
& 90 Motor constant (R1) ( ) 0.001Q2 (1) =6 9999 122
S 9999 =6
2 0 to 500 (0 to ****),
91 Motor constant (R2) 0.001Q (1) =6 9999 122
9999 =6
0.1mH
92 Motor constant (L1)/d-shaft inductance e ES‘BomH W30 50 9999 122
0to ), 9999 «6 (0.0010, 1) =6
0.1mH
93 Motor constant (L2)/g-shaft inductance 8 tg 339)(?2:9(90*20 500, (0.00102, 1) =6 9999 122
9 0.1%
94 Motor constant (X) Uity 1035 (D159 S, U ’ 9999 122
to ***), 9999 +6 (0.0102, 1) 6
. . 122,
96 Auto tuning setting/status 0,1,11,21 1 0 .
L . 216,
117 PU communication station number 0to 31 (0 to 247) 1 0 P
L 216,
118 PU communication speed 48, 96, 192, 384 1 192 234
a8
% -% 119 PU communication stop bit length 0, 1,10, 11 1 1 216
2 o 216,
= 120 PU communication parity check 0,1,2 1 2
8 E 234
E g 121 Number of PU communication retries 0 to 10, 9999 1 1 217
[&]
217,
122 PU communication check time interval | 0, 0.1 to 999.8s, 9999 0.1s 0 234
123 PU communication waiting time setting | 0 to 150ms, 9999 1ms 9999 216
124 PU communication CR/LF selection 0,1,2 1 1 216
Terminal 2 frequency setting gain
— 125 0 to 400Hz 0.01Hz 60Hz 181
frequency
Terminal 4 frequency setting gain
— ®126 0 to 400Hz 0.01Hz 60Hz 181
frequency
PID control automatic switchover
127 0 to 400Hz, 9999 0.01Hz 9999 248
frequency
128 | PID action selection 0, 20, 21, 40 to 43, 1 0 245,
50, 51, 60, 61 255
. 248,
129 PID proportional band 0.1 to 1000%, 9999 0.1% 100% P
S . . 248,
= 130 PID integral time 0.1 to 3600s, 9999 0.1s 1s
= 255
(0]
) N 248,
a 131 PID upper limit 0 to 100%, 9999 0.1% 9999
~ 255
. 248,
132 PID lower limit 0 to 100%, 9999 0.1% 9999 255
) ) 248,
133 PID action set point 0 to 100%, 9999 0.01% 9999 P
. e 248,
134 PID differential time 0.01 to 10.00s, 9999 0.01s 9999 55
E 145 PU display language selection Oto7 1 0 274

Instruction Code Correspondence Table Parameter
Parameter Remarks P
Read Write | Extended /K JAD MEVC G P MEVCS Copy Clear | All clear
79 4F CF +4 (@] o] o] O O O
80 50 DO X O O O @] (@]
81 51 D1 X o
82 52 D2 X X
83 53 D3 X o]
84 54 D4 x @] @] O o O
89 59 D9 x (@) X O X @]
90 5A DA O O O (@] X (@]
91 5B DB x o] O (@] x O
92 5C DC X @] O (@] X O
93 5D DD X o] o] (@] X @]
94 5E DE x @] O (@] X O
96 60 EO O O o] (@] X O
117 11 91 O O O O O 11 O #11
118 12 92 O O O O O =11 O =11
119 13 93 O O O O O =11 O =11
120 14 94 O O O O O 11 O *11
121 15 95 O O o O O =11 O =11
122 16 96 O O O O O =11 O =11
123 17 97 O O O O O 11 O +11
124 18 98 O O O O O =11 O =11
125 19 99 O O @] (@] X O
126 1A 9A O O O (@] X @]
127 1B 9B O O O O O O
128 1C 9C O o O O O O
129 1D 9D O O O O O O
130 1E 9E O O O O O O
131 1F 9F O O O O O O
132 20 A0 O O o O O O
133 21 Al O O O O O O
134 22 A2 O O O O o O
145 2D AD O O @] (@] X X

68
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PARAMETERS
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Func- Minimum Initial Refer Customer Instruction Code Ci‘::et;ol’rg::;za; etf:e Parameter
tion Parameter Name Setting Range Setting Value to Setting Parameter Remarks P
Increments Page Read Write | Extended /K JAD MEVC GP MEVC( Copy Clear | All clear
— 146 %9 Built-in potentiometer switching 0,1 1 1 279 146 2E AE 1 O O o O x x
Acceleration/deceleration time
— 147 cererat ont 0 to 400Hz, 9999 0.01Hz 9999 111 147 Per .UP 2F AF 1 o o o o o o
switching frequency -
- 150 Output current detection level 0 to 200% 0.1% 150% 152 150 32 B2 1 O o O O O O g
§ % 151 Output current detection signal delay time | 0 to 10s 0.1s Os 152 151 33 B3 1 O O O O O O o
S % 152 Zero current detection level 0 to 200% 0.1% 5% 152 152 34 B4 1 O o O O o o 2
© 153 Zero current detection time Oto1s 0.01s 0.5s 152 153 35 B5 1 O O O O O O qE"
Voltage reduction selection during stall ©
— 154 *14 ) . 1, 11 1 1 94 154 [Ver.UP] 36 B6 1 @) @) ©) O @) ©) ;
prevention operation a
— 156 Stall prevention operation selection 0 to 31, 100, 101 1 0 94 156 38 B8 1 O O O O o O
— 157 OL signal output timer 0 to 25s, 9999 0.1s Os 94 157 39 B9 1 O O o O O O
— 160 User group read selection 0, 1, 9999 1 0 190 160 00 80 2 O O O O O O
Frequency setting/key lock operation
— 161 quency setiing/key fock operatt 0, 1, 10, 11 1 0 275 161 01 81 2 o o o o y o
selection
© o Automatic restart after instantaneous
E= 162 . ) 0,1, 10, 11 1 1 164 162 02 82 2 O (©) (©) O (©) ©)
gg o power failure selection
288 Stall prevention operation level for
z-3 165 0 to 200% 0.1% 150% 164 165 05 85 2 O @) ©) O ©) (©)
restart
— 168 . 168 .
169 Parameter for manufacturer setting. Do not set. 169 Parameter for manufacturer setting. Do not set.
g E 170 Watt-hour meter clear 0, 10, 9999 1 9999 156 170 0A 8A 2 @) @) (@) (@) x (@)
= O
R
8 é 171 Operation hour meter clear 0, 9999 1 9999 156 171 0B 8B 2 O O o x x x
L a 172 User group registered display/batch clear | 9999, (0 to 16) 1 0 190 172 oc 8C 2 O O o O x x
§ E 173 User group registration 0 to 999, 9999 1 9999 190 173 oD 8D 2 O o o x x x
© 174 User group clear 0 to 999, 9999 1 9999 190 174 OE 8E 2 O o O X x x
< 0to5,7,8,10, 12,
g 178 STF terminal function selection 14 to 16, 18, 24, 25, 1 60 141 178 12 92 2 O O o O X O
= 60, 62, 65 to 67, 9999
2 0to5,7,8, 10, 12,
© 179 STR terminal function selection 14 to 16, 18, 24, 25, 1 61 141 179 13 93 2 O O O O X O
IS 61, 62, 65 to 67, 9999
e 180 RL terminal function selection 1 0 141 180 14 94 2 O O O O X O
=]
% 181 RM terminal function selection 1 1 141 181 15 95 2 O O @) O x O
£ 182 RH terminal function selection ?;?552’?é12h1§5 1 2 141 182 16 96 2 o o) o) o x o
§ 183 MRS terminal function selection 62 85 to’ 67‘ ggég ’ 1 24 141 183 17 97 2 O O O O x (@)
§ 184 RES terminal function selection 1 62 141 184 18 98 2 O O O O X o

0,1,3,4,7,8,11to 16,
20, 25, 26, 46, 47, 64,
190 RUN terminal function selection 68 +8, 80 +7, 81 %7, 90, 91, 1 0 147 190 [Ver.UP) 1E 9E 2 O O O O x O
93, 95, 96, 98, 99, 100,
101, 103, 104, 107, 108,
111 to 116, 120, 125,
126, 146, 147, 164, 168
191 FU terminal function selection +8, 180 7,181 »7, 190, 1 4 147 191 [Ver.UP] 1F 9F 2 O O O O x O
191, 193, 195, 196, 198,
199, 9999

0,1,3,4,7,8,11to 16,
20, 25, 26, 46, 47, 64,
68«3, 80 +7, 81 %7, 90, 91,
95, 96, 98, 99, 100, 101,
103, 104, 107, 108,

111 to 116, 120, 125,
126, 146, 147, 164, 168
«8, 180 +7, 181 %7, 190,
191, 195, 196, 198, 199,
9999

PARAMETERS

192 A,B,C terminal function selection 1 99 147 192 [Ver.UP) 20 A0 2 O O o O X O

Output terminal function assignment
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7’/ Parameter list Parameter list \‘?

Func- . Minin_!um Initial OB Customer nstpEtRgicege ciﬁrr:;:m:::éza;eﬁe Parameter
tion Parameter Name Setting Range Setting Value to Setting Parameter Remarks :
Increments Page Read Write | Extended V/E )AD MEVC GPMEVC. | Copy | Clear | Allclear
232 Multi-speed setting (speed 8) 0 to 400Hz, 9999 0.01Hz 9999 104 232 28 A8 2 O @) @) @) @) (@)
2P 233 Multi-speed setting (speed 9) 0 to 400Hz, 9999 0.01Hz 9999 104 233 29 A9 2 O O o O o o
"é 234 Multi-speed setting (speed 10) 0 to 400Hz, 9999 0.01Hz 9999 104 234 2A AA 2 O (©) ©) O ©) ©) -
3 235 Multi-speed setting (speed 11) 0 to 400Hz, 9999 0.01Hz 9999 104 235 2B AB 2 @) @) @) @) @) (@) g
2 236 Multi-speed setting (speed 12) 0 to 400Hz, 9999 0.01Hz 9999 104 236 2C AC 2 (@) o o @) o o .
;_(f, 237 Multi-speed setting (speed 13) 0 to 400Hz, 9999 0.01Hz 9999 104 237 2D AD 2 O (©) (©) O (©) ©) i)
§ 238 Multi-speed setting (speed 14) 0 to 400Hz, 9999 0.01Hz 9999 104 238 2E AE 2 @) ©) ©) O (©) (@) OEJ
239 Multi-speed setting (speed 15) 0 to 400Hz, 9999 0.01Hz 9999 104 239 2F AF 2 O O O O o O ©
— 240 Soft-PWM operation selection 0,1 1 1 176 240 30 BO 2 O O o O O O g
— 241 Analog input display unit switchover 0,1 1 0 181 241 31 B1 2 O O O O O O
— 244 Cooling fan operation selection 0,1 1 1 265 244 34 B4 2 O o o O o o
5 245 Rated slip 0 to 50%, 9999 0.01% 9999 93 245 35 B5 2 (@) x (©) O (©) (@)
. "é 246 Slip compensation time constant 0.01to 10s 0.01s 0.5s 93 246 36 B6 2 O X o O O ©)
o §_ Constant-power range slip
= 247 ) 8 0, 9999 1 9999 93 247 37 B7 2 (@) x (©) O (©) (@)
8 compensation selection
— 249 Earth (ground) fault detection at start 0,1 1 0 174 249 39 B9 2 O o o O o o
0 to 100s, ey
— 250 Stop selection 1000 to 1100s, 0.1s 9999 145' 250 3A BA 2 O (©) (©) O (©) ©)
8888, 9999
— 251 Output phase loss protection selection | 0, 1 1 1 174 251 3B BB 2 O O o O o O
» 255 Life alarm status display (0 to 15) 1 0 266 255 3F BF 2 O (@) (@) x x X
é 256 Inrush current limit circuit life display (0 to 100%) 1% 100% 266 256 40 co 2 O (©) ©) x x x
_8 257 Control circuit capacitor life display (0 to 100%) 1% 100% 266 257 41 (03] 2 O o O X x x
E 258 Main circuit capacitor life display (0 to 100%) 1% 100% 266 258 42 c2 2 O o (e} x x x
5 259 Main circuit capacitor life measuring 0,1(2,3,8,9) 1 0 266 259 43 C3 2 O (@) (©) O (©) ©)
82a
5% % 261 Power failure stop selection 0,1,2 1 0 170 261 45 Cc5 2 O O O O O (e}
— 267 Terminal 4 input selection 0,1,2 1 0 178 267 4B CB 2 O O O O X O
— 268 Monitor decimal digits selection 0, 1, 9999 1 9999 156 268 4C cC 2 O o o O o
269 Parameter for manufacturer setting. Do not set. 269 Parameter for manufacturer setting. Do not set.
— 270 Stop-on contact control selection 0,1 1 0 135 270 4E CE 2 X O o] (@] o] @]
| 275 | Stopron contactexcitation currentlow- | o\ 5050 9909 0.1% 9999 135 275 53 D3 2 x o o o o o
c9%P speed multiplying factor
8§E% .
®883| 5 | PWM carier frequency at stop-on 0to0 9, 9999 1 9999 135 276 54 D4 2 x o o o o o
contact
Stall prevention operation current
— 277 ) 0, 1 1 0 94 277 55) D5 2 O (@) (©) O (©) (@)
switchover
o 278 Brake opening frequency 0 to 30Hz 0.01Hz 3Hz 137 278 56 D6 2 X ©) o O o o
% c 279 Brake opening current 0 to 200% 0.1% 130% 137 279 57 D7 2 X (@) o O o O
q% % 280 Brake opening current detection time Oto2s 0.1s 0.3s 137 280 58 D8 2 x O O O @) ©)
$ = 281 Brake operation time at start 0to 5s 0.1s 0.3s 137 281 59 D9 2 X O O O o O
§ - 282 Brake operation frequency 0 to 30Hz 0.01Hz 6Hz 137 282 5A DA 2 x @) @) @) @) (@) (7))
(& 283 Brake operation time at stop 0to 5s 0.1s 0.3s 137 283 5B DB 2 X O O O O O %
g2 g 286 Droop gain 0 to 100% 0.1% 0% 262 286 5E DE 2 x o x O o (e} E
g § 287 Droop filter time constant Oto1s 0.01s 0.3s 262 287 5F DF 2 x o x O o O —
— 292 Automatic acceleration/deceleration 0,1,7,8, 11 1 0 116 292 64 E4 2 O o o O @) (@) é
. 203 Acceleration/deceleration separate 0o 2 1 0 i 293 65 E5 2 o o o o o o <
selection o
— 295 Magnitude of frequency change setting | 0, 0.01, 0.1, 1, 10 0.01 0 277 295 67 E7 2 O ©) ©) O ©) ©)
B c| 206 |Passwordlock level D165 02 IV L 1 9999 193 296 Per .UP) 68 E8 2 o o o o 2 o
: S 199, 9999
2 g (0 to 5), 1000 to 9998,
S 2 297 Password lock/unlock 9999 1 9999 193 297 [Ver.UP] 69 E9 2 O O o O X %12 O
— 298 Frequency search gain 0 to 32767, 9999 1 9999 164 298 6A EA 2 O o o O x
. 299 Rotation .direction detection selection 0.1, 9999 1 0 164 299 68 EB 2 o o o o o
at restarting
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7’/ Parameter list

Parameter list \‘?

Control Mode-based

Minimum i Refer
Func- . . Initial Customer
. Parameter Name Setting Range Setting to .
tion Value Setting
Increments Page
300 BCD input bias 0 to 400Hz 0.01Hz OHz —
301 BCD input gain 0 to 400Hz, 9999 0.01Hz 60Hz —

g 302 BIN input bias 0 to 400Hz 0.01Hz OHz —

;TE 303 BIN input gain 0 to 400Hz, 9999 0.01Hz 60Hz —

=S " :

= Digital input and analog input

a 304 L=t s 10,1, 10, 11, 9999 1 9999 —

compensation enable/disable selection
305 Read timing operation selection 0,1,10 1 0 —
. . 1t03,5,7t012, 14, 21,
306 Analog output signal selection 24.52. 53, 61, 62 1 2 —
307 Setting for zero analog output 0 to 100% 0.1% 0% —

- 308 Setting for maximum analog output 0 to 100% 0.1% 100% —

E. Analog output signal voltage/current

5 309 ) 0,1, 10, 11 1 0 —

o switchover

(2]

Ke) . 1t03,5,7t012, 14, 21,

g 310 Analog meter voltage output selection 24,5253, 61, 62 1 2 —

Setting for zero analog meter voltage

311 0 to 100% 0.1% 0% —
output
Setting for maximum analog meter

312 0 to 100% 0.1% 100% —
voltage output

313 DOO output selection 0,1,3,4,7,8, 11 to 16, 1 9999 —

- 20, 25, 26, 46, 47, 64, —

= 314 DO1 output selection 807, 81+7.90, 91, 93, 1 9999

o 315 DO2 output selection 95, 96, 98, 99, 100, 101, 1 9999 —

>

3 - 103, 104, 107, 108,

= 316 DO3 output selection 111 to 116, 120, 125, 1 9999 —

k=) 317 DO4 output selection 126, 146, 147, 164, 1 9999 —

D * *

318 DO5 output selection 132 ;.915811 9761?88 119919 1 9999 —
319 DOG6 output selection 9999 1 9999 —

‘g’_ 320 RA1 output selection 0,1,3,4,7,8, 11 to 16, 1 0 —

3 321 RAZ2 output selection G BB Eh T he 1 1 —

g 807, 817,90, 91, 95,

& 322 RA3 output selection 96, 98, 99, 9999 1 4 -
25 323 AMO 0V adjustment 900 to 1100% 1% 1000% —
® £
< 3 324 AM1 OmA adjustment 900 to 1100% 1% 1000% —

— 329 Digital input unit selection 0,1,2,3 1 1 —

Communication operation command
s| 338 P 0,1 1 0 207
o = source
& g 339 Communication speed command source | 0, 1, 2 1 0 207
&5 g 340 Communication startup mode selection | 0, 1, 10 1 0 206
g 342 Communication EEPROM write selection | 0, 1 1 0 220
© 343 Communication error count — 1 0 234
=
D '% 345 DeviceNet address 0 to 4095 1 63 —
z
S 2
.; g
a g 346 DeviceNet baud rate 0 to 4095 1 132 —
o
— 349 Communication reset selection 0, 1 1 0 —
387 Initial communication delay time 0 to 120s 0.1s Os —
o IS 388 Send time interval at heart beat 0 to 999.8s 0.1s Os —
% _g 389 Minimum sending time at heart beat 0 to 999.8s 0.1s 0.5s —
% g 390 % setting reference frequency 1 to 400Hz 0.01Hz 60Hz —
IS
- 8 391 Receive time interval at heart beat 0 to 999.8s 0.1s Os —
392 Event driven detection width 0.00 to 163.83% 0.01% 0% —

74

Instruction Code Parameter
Parameter Remarks Correspondence Table
Read Write | Extended /K JAD MEVC GP MEVC Copy Clear | All clear
300 [AX] 00 80 3 O o o O o O
301 01 81 3 o o} o} o e} e}
302 02 82 3 o o} o} o o o
303 03 83 3 (@) @] o (@) @] ¢}
304 04 84 3 e} o} o} o o} o
305 05 85 3 o o) o) o o) o)
306 (AY (EAD 06 86 3 (@) o o O ¢} (@)
307 07 87 3 O O O O O O
308 08 88 3 O o o O o O
309 09 89 3 O O O O O O
310 A (CAD 0A 8A 3 o o} o} o o} o}
311 0B 8B 3 O O O O O O
312 oc 8C 3 o o} o} o o} o
313 0D 8D 3 o e} o} o o e}
314 0E 8E 3 o o} o} o e} o
315 OF 8F 3 e} e} e} o o} o
316 10 90 3 O O O O O O
317 [AY] 11 91 3 O O O O o O
318 [AY] 12 92 3 O O O O O O
319 13 93 3 (@) @] @] (@) o O
320 [AR] 14 94 3 O o o O o O
321 [AR] 15 95 3 O O O O o O
322 [AR] 16 96 3 O O O O O O
323 17 97 3 o o} o} o x o}
324 18 98 3 o) o} o) o) x o
329 1D 9D 3 o ) o 1) x o)
338 26 A6 3 O O O O O =11 O =11
339 27 A7 3 O O O O O =11 O =11
340 28 A8 3 O O O O O =11 O 11
342 2A AA 3 O O O O O O
343 2B AB 3 O O @] X X X
345 " (CCAD 2D AD 3 o o} o} o O+11 O+11
346 KK Ver. UP) 2E AE 3 o o} o} o O+11 O+11
NC[ND[NL][NP
349 INGTIND TN 11NP] 31 B1 3 O O O (@] O 11 O «11
D
387 PVer.UP) 57 D7 3 o o} o} o o} o}
388 TRl Ver. UP) 58 D8 3 o o} o} o o} o}
389 N (CAD 59 D9 3 (@) o o (@) O O
390 TRl Ver. UP) 5A DA 3 o o} o} o o} o}
391 N (TAD 5B DB 3 o o} o} o o} o}
392 TRl Ver. UP) 5C DC 3 o o} o} o o} o

Parameter List
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7’/ Parameter list

Parameter list \‘?

Control Mode-based

Minimum i Refer
Func- . . Initial Customer
. Parameter Name Setting Range Setting to .
tion Value Setting
Increments Page
255
8 % ® 450 Second applied motor 0, 1, 9999 1 9999 120
SES
o
- 495 Remote output selection 0,1,10, 11 1 0 154
>
% 496 Remote output data 1 0 to 4095 1 0 154
< 497 Remote output data 2 0 to 4095 1 0 154
5 Communication error execution waiting
£ 500 ] 0 to 999.8s 0.1s Os —
9] time
S
= Communication error occurrence count
3] 501 ) 0 1 0 —
S display
=
g 502 Stop mode selection at communication 0.1.2.3 ’ 0 217,
(¢} error 234
[0]
= 503 Maintenance timer 0 (1 to 9998) 1 0 270
2
L
é 504 Maintenance timer alarm output set time | 0 to 9998, 9999 1 9999 270
Frequency command sign selection
541 ) 0,1 1 0 —
(CC-Link)
ﬁ Communication station number (CC-
3 542 ) 1to 64 1 1 —
A Link)
© 543 Baud rate selection (CC-Link) Oto4 1 0 —
544 CC-Link extended setting 0,1,12,14,18 1 0 —
m 547 USB communication station number 0to 31 1 0 247
(%)
D 548 USB communication check time interval | 0 to 999.8s, 9999 0.1s 9999 247
5 549 Protocol selection 0,1 1 0 234
® NET mode operation command source
8 550 ocdeop 0, 2, 9999 1 9999 207
S selection
E PU mode operation command source
S 551 ) 2 to 4, 9999 1 9999 207
(&} selection
o 555 Current average time 0.1t0 1.0s 0.1s 1s 271
? § 556 Data output mask time 0to 20s 0.1s Os 271
Q=
& 2 N Inverter
T 5 Current average value monitor signal
o 2 557 0 to 500A 0.01A rated 271
5 .= output reference current
o current
— 563 Energization time carrying-over times (0 to 65535) 1 0 156
— 564 Operating time carrying-over times (0 to 65535) 1 0 156
— 571 Holding time at a start 0 to 10s, 9999 0.1s 9999 114
— 611 Acceleration time at a restart 0 to 3600s, 9999 0.1s 9999 164
— 653 Speed smoothing control 0 to 200% 0.1% 0% 177
— 665 Regeneration avoidance frequency gain | 0 to 200% 0.1% 100% 263
. 86, 88,
— 800 Control method selection 20, 30 1 20 0]
0 to 500A (0 to ****),
— 859 Torque current 0999 + 0.01A (1) =6 9999 122
-
f&’j % 872 +13 Input phase loss protection selection 0,1 1 1 174
o cC
a2
Regeneration avoidance operation
882 ) 0,1,2 1 0 263
c selection
S o - - -
= Regeneration avoidance operation 400VDC/
S25| 883 9 P 300 to 800V 0.1V 263
25 5 level 780VDC 5
593 Regeneration avoidance compensation
e ® 885 . 0 to 10Hz, 9999 0.01Hz 6Hz 263
frequency limit value
886 Regeneration avoidance voltage gain 0 to 200% 0.1% 100% 263
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Instruction Code Correspondence Table Parameter
Parameter Remarks P
Read Write | Extended /K JAD MEVC G P MEVCS Copy Clear | All clear

450 32 B2 4 O O O O O O
495 5F DF O O O O O O
496 60 EO O @] @] X X X
497 61 E1 O o] o] x X X

NC NL
500 00 80 5 O O O O O O

[ Ver.UP}

NC NL

501 01 81 5 O o] o] x o] O
[ Ver.UP}

502 02 82 5 O O O O O O
503 03 83 5 O o] o] x x X
504 04 84 5 O O @] (@] X (@]
541 [NC] 29 A9 5 O O o O O =11 O =11
542 2A AA 5 O O O O O =11 O =11
543 2B AB 5 O O O O O =11 O =11
544 2C AC 5 O O O O O =11 O =11
547 2F AF 5 O O O O O =11 O =11
548 30 BO 5 O O O O O =11 O =11
549 31 B1 5 O O O O O =11 O =11
550 32 B2 5 O @] @] (@] O 11 O #11
551 33 B3 5 O O o O O =11 O =11
555 37 B7 5 O o o O o O
556 38 B8 5 O O O O O (@]
557 39 B9 5 O O O O O O
563 3F BF 5 O (@) O X x X
564 40 Cco 5 (@] (@) o X X X
571 47 c7 5 O O O O O O
611 0B 8B 6 O O O O O O
653 35 B5 6 O O O O O @]
665 41 C1 6 O O O O O O
800 00 80 8 x @] @) (@) O (@)
859 3B BB 8 X O @] (@] X @]
872 48 c8 8 O O O O O O
882 52 D2 8 O O O O O O
883 53 D3 8 (@) o @) (@) O (@)
885 55 D5 8
886 56 D6 8

Parameter List
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7’/ Parameter list

Parameter list \‘?

Control Mode-based

Minimum i Refer
Func- . . Initial Customer
. Parameter Name Setting Range Setting to .
tion Value Setting
Increments Page
% 888 Free parameter 1 0 to 9999 1 9999 273
8 £
(TR
g 889 Free parameter 2 0 to 9999 1 9999 273
Cco ) N
FM terminal calibration — — — 162
(900) =10
ct AM terminal calibration
i ibrati — — — —
(901) =10
Cc2 Terminal 2 frequency setting bias
0 to 400Hz 0.01Hz OHz 181
(902) <10 | frequency
® C3 ) . .
5 Terminal 2 frequency setting bias 0 to 300% 0.1% 0% 181
2 (902) =10
S 125 Terminal 2 frequency setting gain
g ! quency seting gal 0 to 400Hz 0.01Hz 60Hz 181
] (903) =10 | frequency
S C4 . N
= Terminal 2 frequency setting gain 0 to 300% 0.1% 100% 181
© (903) =10
% C5 Terminal 4 frequency setting bias
o 0 to 400Hz 0.01Hz OHz 181
(904) =10 | frequency
C6 . . .
(904) Terminal 4 frequency setting bias 0 to 300% 0.1% 20% 181
*10
126 Terminal 4 frequency setting gain
0 to 400Hz 0.01Hz 60Hz 181
(905) 10 | frequency
Cc7 ) ) .
(905) Terminal 4 frequency setting gain 0 to 300% 0.1% 100% 181
*10
C22 B tti It bi
@ I S 0 to 400Hz 0.01Hz OHz 280
% (922) 9x10 | frequency (built-in potentiometer)
IS C23 Frequency setting voltage bias (built-in
g quency setting voltage bias ( 0 to 300% 0.1% 0% 280
] (922) «9+10 | potentiometer)
= C24 Frequency setting voltage gain
S R A 0 to 400Hz 0.01Hz 60Hz 280
© (923) 9«10 | frequency (built-in potentiometer)
Q
= C25 Frequency setting voltage gain (built-in
3 quency setting voltage gain ( 0 to 300% 0.1% 100% 280
(923) =9+10 | potentiometer)
5 990 PU buzzer control 0,1 1 1 278
& 991 PU contrast adjustment 0to 63 1 58 278

78

Instruction Code Parameter
Parameter Remarks Correspondence Table
Read Write | Extended /K JAD MEVC G P MEVCS Copy Clear | All clear

888 58 D8 8 O O O (@] X X
889 59 D9 8 (@) O o O X x
Cco

(900) 5C DC 1 O O O O X O
C1

(901) 5D DD 1 o o} o} o x o}
Cc2

(902) 5E DE 1 O o o O X O
C3

(902) 5E DE 1 O O O O X O
125

(903) 5F DF 1 O O O O X O
c4

(903) 5F DF 1 O O o O X O
C5

(904) 60 EO 1 O O O O X O

(;)i) 60 EO 1 O O O O X O
126

(905) 61 E1 1 O O O O X O
c7

(905) 61 E1 1 O O O O X O
C22

(922) 16 96 9 (@) O O O x O
Cc23

(922) 16 96 9 O O O O X O
C24

(923) 17 97 9 O O O O X O

2

€25 17 97 9 X

(923)

990 5A DA 9 O o o O o O
991 5B DB 9 O O o O X O

Parameter List
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7’/ Parameter list Parameter list \‘?

Func- Minimum Initial Refer Customer Instruction Code Ci?rnet;oi:r:::c-;za'rsael::e Parameter
tion Parameter Name Setting Range Setting Value to Setting Parameter Remarks P
Increments Page Read Write | Extended /K JAD MEVC GP MEVC Copy Clear | All clear

” B Pr.CL | Parameter clear 0, 1 1 0 286 Pr.CL — FC — — — — = = =

£

g s ALLC | All parameter clear 0,1 1 0 286 ALLC — FC — — — — — — — 2

®© O

g3 -

C ® Er.CL | Fault history clear 0, 1 1 0 288 Er.CL — F4 — — — — — — = o

g2 2

© E Pr.CH | Initial value change list — — — 287 Pr.CH — —_ — — — — — — — QE’
©
S

x]  Differ according to capacities. g

6%: 0.75K(SC) or lower
4%: 1.5K(SC) to 3.7K(SC)
3%: 5.5K(SC), 7.5K(SC)
2%: 11K(SC), 15K(SC)
*2  Differ according to capacities.
5s: 3.7K(SC) or lower
10s: 5.5K(SC), 7.5K(SC)
15s: 11K(SC), 15K(SC)
x3  Differ according to capacities.
6%: 0.1K(SC), 0.2K(SC)
4%: 0.4K(SC) to 7.5K(SC)
2%: 11K(SC), 15K(SC)
x4 Write is disabled in the communication mode (Network operation mode) from the PU connector.
x5 The initial value differs according to the voltage class. (100V, 200V class/400V class)
*6  The range differs according to the Pr. 71 setting.
*7  Theses parameters can be set only in the safety stop function model.
*§  The setting values "68 and 168" are only available for the safety stop function model with FR-E7DS mounted. (Refer to page 340.)
*9  Set this parameter when calibrating the operation panel built-in potentiometer for the FR-E500 series operation panel (PA02) connected with cable.

*10 The parameter number in parentheses is the one for use with the operation panel (PA02) for the FR-E500 series or parameter unit (FR-PUQ7).

*11 These parameters are communication parameters that are not cleared when parameter clear (all clear) is executed from RS-485 communication. (Refer to
page 216 for RS-485 communication.)

*12 If a password has been registered (Pr297 # "9999"), the parameter setting can be cleared (the password lock can be unlocked) only via CC-Link
communication.

%13  Available for the three-phase power input model.

*14  Available for the standard control circuit terminal model.

PARAMETERS
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Parameters according to purposes

4.3 Control mode

4.3.1 Changing the control method (Pr. 80, Pr. 81, Pr. 83, Pr. 84, Pr. 800) ........cccccovviiiireineeeennn.

4.4 Adjustment of the output torque (current) of the motor

441 Manual torque boost (Pr. 0, Pr. 46) ........ooeiiiiiiie et e e e e e ennnes
4.4.2  Advanced magnetic flux vector control

(Pr. 71, Pr. 80, Pr. 81, Pr. 83, Pr. 84, Pr. 89, Pr. 800) ......vuiiiiiiieeeeeeiiiiiieiieeeeeee e e e e
443 General-purpose magnetic flux vector control

(Pr. 71, Pr. 80, Pr. 81, Pr. 83, Pr. 84, Pr. 800)........cccciuitieiiiiiiieeeeiieiee e sereee e sivaea e enneee s
444  Slip compensation (Pr. 245 10 Pr. 247) ...t

4.4.5  Stall prevention operation

(Pr. 22, Pr. 23, Pr. 48, Pr. 66, Pr. 154, Pr. 156, Pr. 157, Pr. 277)....ccccoviiiiiieeneeee e

4.5 Limiting the output frequency

451 Maximum/minimum frequency (Pr. 1, Pr. 2, Pr. 18) ... e
4.5.2  Avoiding mechanical resonance points (frequency jumps) (Pr. 31 to Pr. 36) .........ccccceeen.

4.6 VI/F pattern

4.6.1 Base frequency, voltage (Pr. 3, Pr. 19, Pr. 47) ...ttt
4.6.2  Load pattern selection (Pr. 14) ...

4.7 Frequency setting by external terminals

471 Operation by multi-speed operation (Pr. 4 to Pr. 6, Pr. 24 to Pr. 27, Pr. 232 to Pr. 239)

4.7.2  Jog operation (Pr. 15, Pr. 16) ... ittt e e e e e e eea s
4.7.3 Remote setting function (Pr. 59) ........ueeiiiiiiiii e

4.8 Setting of acceleration/deceleration time and acceleration/
deceleration pattern

4.8.1 Setting of the acceleration and deceleration time

(Pr. 7, Pr. 8, Pr. 20, Pr. 21, Pr. 44, Pr. 45, Pr. 147) oot
4.8.2  Starting frequency and start-time hold function (Pr. 13, Pr. 571)....cccooiiiiiiie
4.8.3  Acceleration/deceleration pattern (Pr. 29) ...

4.8.4  Shortest acceleration/deceleration (automatic acceleration/deceleration)

(Pr. 6110 Pr. 63, Pr. 292, Pr. 293) .....co i

4.9 Selection and protection of a motor

491 Motor overheat protection (Electronic thermal O/L relay) (Pr. 9, Pr. 51) ..o
4.9.2  Applied Motor (Pr. 71, Pr. 450) .......ooi ettt

4.9.3  Exhibiting the best performance for the motor (offline auto tuning)

(Pr. 71, Pr. 80 to Pr. 84, Pr. 90 to Pr. 94, Pr. 96, Pr. 859) .....ccoriiiiiiiiiieeeee s

4.10 Motor brake and stop operation

4.10.1 DC injection brake (Pr. 10 10 Pr. 12) .....eeiiiiiieee e
4.10.2 Selection of a regenerative brake (Pr. 30, Pr. 70) ...
4.10.3 Stop Selection (Pr. 250) .......ccoi i a e e e e e s
4.10.4 Stop-on contact control function (Pr. 6, Pr. 48, Pr. 270, Pr. 275, Pr. 276) ........ccccociviveeee.n.
4.10.5 Brake sequence function (Pr. 278 to Pr. 283, Pr. 292) .........cooi i

4.11 Function assignment of external terminal and control
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4.11.1 Input terminal function selection (Pr. 178 10 Pr. 184) .......viiiiiiii e,

4.11.2 Inverter output shutoff signal (MRS signal, Pr. 17) ...
4.11.3 Condition selection of function validity by second function selection signal (RT)...................
4.11.4 Start signal operation selection (STF, STR, STOP signal, Pr. 250) ........ccccooiieiiiiiinieee,
4.11.5 Output terminal function selection (Pr. 190 t0 Pr. 192)........uuiiiiiiiieiiii e,
4.11.6 Detection of output frequency (SU, FU signal, Pr. 41 10 Pr. 43) .......occooeiiiiiiiiiieee e,
4.11.7 Output current detection function (Y12 signal, Y13 signal, Pr. 150 to Pr. 153) ...........ccceeeee
4.11.8 Remote output selection (REM signal, Pr. 495 10 Pr. 497 ) ......ccciiiiiiiiieeee e

4.12 Monitor display and monitor output signal

4.12.1 Speed display and speed setting (Pr. 37) ...

4.12.2 Monitor display selection of DU/PU and terminal FM

(Pr. 52, Pr. 54, Pr. 170, Pr. 171, Pr. 268, Pr. 563, Pr. 564) .......cccccciiiiiiiieie e
4.12.3 Reference of the terminal FM (pulse train output) (Pr. 55, Pr. 56) .......ccooiiiiiiiiiiiis
4.12.4 Terminal FM calibration (calibration parameter CO (Pr. 900)) .......cccceveevieeeiiiiiiiiiieeeeee e,

4.13 Operation selection at power failure and instantaneous power
failure

4.13.1 Automatic restart after instantaneous power failure/flying start

(Pr. 30, Pr. 57, Pr. 58, Pr. 96, Pr. 162, Pr. 165, Pr. 298, Pr. 299, Pr. 611)....ccccccceveviiiennenne
4.13.2 Power-failure deceleration stop function (Pr. 261) ..........eeiiiiiiiiiii e

4.14 Operation setting at fault occurrence

4.14.1 Retry function (Pr. 65, Pr. 67 10 Pr. 89) .....cooiuuiiiiiiii et
4.14.2 Input/output phase loss protection selection (Pr. 251, Pr. 872) ...,
4.14.3 Earth (ground) fault detection at start (Pr. 249) ...........oooiiiiiiiiiieee e

4.15 Energy saving operation

4.15.1  Optimum excitation control (Pr. 60) .........coui e

4.16 Motor noise, EMI measures, mechanical resonance

4.16.1 PWM carrier frequency and soft-PWM control (Pr. 72, Pr. 240).......ccccoiiiiiiiiiiiieenieeeeee,
4.16.2 Speed smoothing CONLrol (Pr. B53) ......cciiiii it a e e

4.17 Frequency setting by analog input (terminal 2, 4)

4.17.1  Analog input selection (Pr. 73, Pr. 267 ) ...ttt
4.17.2 Response level of analog input and noise elimination (Pr. 74).........cccccoiiiiiiiee e,

4.17.3 Bias and gain of frequency setting voltage (current)

(Pr. 125, Pr. 126, Pr. 241, C2 (Pr. 902) t0 C7 (PF. 905)) «...eeuveeeeeereereeeeeeereseseeeeeeeeeseeeeseee.

4.18 Misoperation prevention and parameter setting restriction

4.18.1 Reset selection/disconnected PU detection/PU stop selection (Pr. 75) .......cccccevviiieneeinnnnen.
4.18.2 Parameter write disable Selection (Pr. 77) ... e e
4.18.3 Reverse rotation prevention selection (Pr. 78) ........coooiiiiiiiiiiieeeeeeee e
4.18.4 Extended parameter display and user group function (Pr. 160, Pr. 172 to Pr. 174)................
4.18.5 Password function (Pr. 296, Pr. 297)........coi it

4.19 Selection of operation mode and operation location

4.19.1  Operation mode selection (Pr. 79)......coo e e e
4.19.2 Operation mode at power-ON (Pr. 79, Pr. 340) ........cooiiiiiiieiieeeeeee e

Parameters according to purposes
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4.19.3 Start command source and frequency command source during communication

operation (Pr. 338, Pr. 339, Pr. 550, Pr. 551) ..ciirii it 207
4.20 Communication operation and setting 213
4.20.1  Wiring and configuration of PU CONNECLON ...........cueiiiiiiiiiii e 213
4.20.2 Initial settings and specifications of RS-485 communication
(Pr. 117 to Pr. 120, Pr. 123, Pr. 124, Pr. 549) ..ot 216
4.20.3 Operation selection at communication error occurrence (Pr. 121, Pr. 122, Pr. 502) .................. 217
4.20.4 Communication EEPROM write selection (Pr. 342) ..........ooo i 220
4.20.5 Mitsubishi inverter protocol (computer link communication) ... 221
4.20.6 MODBUS RTU communication specifications
(Pr. 117, Pr. 118, Pr. 120, Pr. 122, Pr. 343, Pr. 502, Pr. 549) .....ccccciiiiiiiiieeie e 234
4.20.7 USB communication (Pr. 547, Pr. 548).......ccuuuiiiiiiiiee ettt 247
4.21 Special operation and frequency control 248
4.21.1  PID control (Pr. 127 0 Pr. 134) .euoeeeeeie ettt e e e e e e e e e e e e eeaeaaaae s 248
4.21.2 Dancer control (Pr. 44, Pr. 45, Pr. 128 t0 Pr. 134)..cccciii et e e 255
4.21.3 Droop control (Pr. 286 10 Pr. 287 ) ..ot a e 262
4.21.4 Regeneration avoidance function (Pr. 665, Pr. 882, Pr. 883, Pr. 885, Pr. 886)..........ccccceeuuvueee.. 263
4.22 Useful functions 265
4.22.1 Cooling fan operation Selection (Pr. 244) ...........uueeiiiii e 265
4.22.2 Display of the life of the inverter parts (Pr. 255 t0 Pr. 259).........coiiiiiiiiiiie e 266
4.22.3 Maintenance timer alarm (Pr. 503, Pr. 504 )........oooiiiiiiiiiee e 270
4.22.4 Current average value monitor signal (Pr. 555 t0 Pr. 557) .......oooiiiiiiiiiieee e, 271
4.22.5 Free parameter (Pr. 888, Pr. 889) ........oiiiiiiiiiie s 273
4.23 Setting from the parameter unit and operation panel 274
4.23.1 RUN key rotation direction selection (Pr. 40)..........ooouiiiiiiiiiiiii e 274
4.23.2 PU display language selection (Pr. 145)......oo ettt 274
4.23.3 Operation panel frequency setting/key lock operation selection (Pr. 161)........ccccoviiiieiinniinnenn. 275
4.23.4 Magnitude of frequency change setting (Pr. 295).......cooouiiiiiiiii e 277
4.23.5 Buzzer control (Pr. 990)........coo it a e e e e e e e e e e aaaa s 278
4.23.6 PU contrast adjustment (Pr. 997) ... s 278
4.24 FR-E500 series operation panel (PA02) setting 279
4.24.1 Built-in potentiometer switching (Pr. 146) ........ooo i 279
4.24.2 Bias and gain of the built-in frequency setting potentiometer (C22 (Pr. 922) to C25 (Pr. 923)) . 280
4.25 Parameter clear/ All parameter clear 286
4.26 Initial value change list 287
4.27 Check and clear of the fault history 288
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4.3 Control mode

VIF control (initial setting), Advanced magnetic flux vector control and General-purpose magnetic flux vector control are
available with this inverter.

(1) VIF Control
«It controls frequency and voltage so that the ratio of frequency (F) to voltage (V) is constant when changing frequency.

(2) Advanced (General-purpose) magnetic flux vector control
*This control divides the inverter output current into an excitation current and a torque current by vector calculation and
makes voltage compensation to flow a motor current which meets the load torque.
*General-purpose magnetic flux vector control is the same function as the FR-E500 series. For other cases, select
Advanced magnetic flux vector control.

POINT

If the following conditions are not satisfied, select V/F control since malfunction such as insufficient torque and

uneven rotation may occur.

« The motor capacity should be equal to or one rank lower than the inverter capacity (note that the capacity
should be 0.1kW or higher).

» Motor to be used is any of Mitsubishi Electric standard motor (SF-JR 0.2kW or higher), Mitsubishi Electric high
efficiency motor (SF-HR 0.2kW or higher), Mitsubishi Electric constant-torque motor (SF-JRCA four-pole, SF-
HRCA 0.2kW to 15kW) or Mitsubishi Electric high-performance energy-saving motor (SF-PR). When using a
motor other than the above (other manufacturer's motor), perform offline auto tuning without fail.

« Single-motor operation (one motor run by one inverter) should be performed.

» Wiring length from inverter to motor should be within 30m. (Perform offline auto tuning in the state where wiring
work is performed when the wiring length exceeds 30m.)
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7/ Control mode

4.3.1 Changing the control method (Pr. 80, Pr. 81, Pr. 83, Pr. 84, Pr. 800)

Set when selecting the control method for Advanced magnetic flux vector control and General-purpose magnetic flux
vector control. The initial value is V/F control.
®Select a control mode using Pr. 800 Control method selection.

Parameter . . iy
Name Initial Value Setting Range Description
Number
. 0.1 to 15kW | Set the applied motor capacity.
80 Motor capacity 9999 5999 V/F Control
2,4,6,8,10 |[Setthe number of motor poles.
81 Number of motor poles 9999 3999 V/F Control
100V, 200V 200V
83 Rated motor voltage class 0to 1000V  |Rated motor voltage (V).
400V class | 400V
84 Rated motor frequency 60Hz 10 to 120Hz |Rated motor frequency (Hz).
Control method 20 V/F Advanced magnetic flux vector control *
800 . 20 -
selection 30 Control |General-purpose magnetic flux vector control *

* Set a value other than "9999" in Pr. 80 and Pr: 81.

(1) Setting of the motor capacity and the number of motor poles (Pr. 80, Pr. 81)

*Motor specifications (motor capacity and number of motor poles) must be set to select Advanced magnetic flux vector
control or General-purpose magnetic flux vector control.

*Set the motor capacity (kW) in Pr. 80 Motor capacity and set the number of motor poles in Pr: 81 Number of motor poles.

(2) Selection of control method

*Select the inverter control method for V/F control, Advanced magnetic flux vector control, and General-purpose magnetic
flux vector control.

Pr. 80, 81 Pr. 800 Setting Control Method
20
Advanced magnetic fl ector control
Other than 9999 (Pr- 800 initial value) v gnetic fluxv
30 General-purpose magnetic flux vector control
9999 — V/F control

(Pr: 80, Pr. 81 initial value)

* Control method is V/F control regardless of the setting value of Pr: 800 when "9999" is set in Pr. 80 Motor capacity or Pr. 81 Number of motor poles.

(3) Control method switching by external terminals (X18 signal)

*Use the V/F switchover signal (X18) to change the control method (between V/F control and Advanced magnetic flux
vector control (General-purpose magnetic flux vector control)) with external terminal.

*Turn the X18 signal ON to change the currently selected control method (Advanced magnetic flux vector control or
General-purpose magnetic flux vector control) to V/F control.

For the terminal used for X18 signal input, set "18" in any of Pr. 178 to Pr. 184 (input terminal function selection) to assign the
function.

D REMARKS

Switch the control method using external terminal (X18 signal) during an inverter stop. If control method between V/F control and
Advanced (General-purpose) magnetic flux vector control is switched during the operation, the actual switchover does not take
place until the inverter stops. In addition, if control method is switched to V/F control during the operation, only second function
becomes valid as V/F control and second function are selected simultaneously in V/F control.

.=, NOTE

® * Changing the terminal assignment using Pr. 178 to Pr. 184 (input terminal function selection) may affect the other
* ’ functions. Set parameters after confirming the function of each terminal.

\\%ﬁ Parameters referred to

Advanced magnetic flux vector control € Refer to page 88.

General-purpose magnetic flux vector control 13 Refer to page 91.

Pr. 178 to Pr. 184 (input terminal function selection) 035 Refer to page 141.

Pr. 450 Second applied motor (35~ Refer to page 120.

Pr: 44 Second acceleration/deceleration time, Pr. 45 Second deceleration time (35~ Refer to page 111.
Pr. 46 Second torque boost € Refer to page 87.

Pr: 47 Second V/F (base frequency) U35~ Refer to page 100.

Pr. 48 Second stall prevention operation current % Refer to page 94.

Pr. 51 Second electronic thermal O/L relay 1€ Refer to page 118.
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Adjustment of the output torque (current) of the motor \‘T

4.4 Adjustment of the output torque (current) of the motor

Purpose Parameter that should be Set Refer to Page
Set starting torque manually Manual torque boost Pr. 0, Pr. 46 87
Advanced magnetic flux vector Pr. 71. Pr. 80. Pr. 81. Pr. 83
Automatically control output current |control, Pr’ 84 Pr’ 89 Pr’ 90 ’ 48, 91
according to load General-purpose magnetic flux T L 0SS s

vector control Pr. 450, Pr. 800

Slip compensation (V/F control
and General-purpose magnetic Pr. 245 to Pr. 247 93
flux vector control only)

Compensate for motor slip to secure
low-speed torque

Pr. 22, Pr. 23, Pr. 48, Pr. 66,
Pr. 154, Pr. 156, Pr. 157, Pr. 277

Limit output current to prevent

inverter trip 4

Stall prevention operation

4.4.1 Manual torque boost (Pr. 0, Pr. 46)) /&

You can compensate for a voltage drop in the low-frequency range to improve motor torque reduction in the low-speed range.
®Motor torque in the low-frequency range can be adjusted to the load to increase the starting motor torque.
®Two kinds of start torque boosts can be changed by switching between terminals.

Parameter Name Initial Value Setting Description
Number Range
0.1K to 0.75K 6%
0 )
Torque boost 1.5K to 3.7K 40/0 0 to 30% Set the output voltage at OHz as %.
PVer.,UP 5.5K, 7.5K 3%
11K, 15K 2%
Set the torque boost when the RT
Second torque 0 to 30%
46% | oo q 9999 0°%% | signal is ON.
00s 9999 Without second torque boost
* The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
[ Ver . UP [ Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number.
(1) Starting torque adjustment 4
100% F--=--=-----—---
+On the assumption that Pr 19 Base frequency voltage is 100%, set >
the output voltage at OHz in % to Pr. 0 (Pr. 46). E
*Adjust the parameter little by little (about 0.5%), and check the 3
motor status each time. If the setting is too large, the motor will 3 1
overheat. The guideline is about 10% at the greatest. B0 Setting rangeT :

0 Base frequency

(2) Settwo kinds of torque boosts (RT signal, Pr. 46) Output frequency (Fz)

*When you want to change torque boost according to applications, switch multiple motors with one inverter, etc., use Second
torque boost.

*Pr. 46 Second torque boost is valid when the RT signal is ON.

*For the terminal used for RT signal input, set "3" in any of Pr. 178 to Pr: 184 (input terminal function selection) to assign the function.

REMARKS

| * The RT signal acts as the second function selection signal and makes the other second functions valid. (Refer to page 144.)

.~=~.. NOTE

* |+ The amount of current flows in the motor may become large according to the conditions such as the motor

tat characteristics, load, acceleration/deceleration time, wiring length, etc., resulting in an overcurrent trip (OL
(overcurrent alarm) then E.OC1 (overcurrent trip during acceleration), overload trip (E.THM (motor overload trip), or
E.THT (inverter overload trip).
(When a fault occurs, release the start command, and decrease the Pr. 0 setting 1% by 1% to reset.) (Refer to page 292.)

* The Pr. 0, Pr. 46 settings are valid only when V/F control is selected.

* When using the inverter dedicated motor (constant-torque motor) with the 5.5K(SC), 7.5K(SC), set torque boost value
to 2%.
When Pr. 0 = "3%" (initial value), if Pr. 71 value is changed to the setting for use with a constant-torque motor, the Pr. 0
setting changes to 2%.

* Changing the terminal assignment using Pr. 178 to Pr. 184 (input terminal function selection) may affect the other
functions. Set parameters after confirming the function of each terminal.

PARAMETERS

7%} Parameters referred to
.

Pr. 3 Base frequency, Pr. 19 Base frequency voltage 1€ Refer to page 100.
Pr. 71 Applied motor U35~ Refer to page 120. -
Pr. 178 to Pr. 184 (input terminal function selection) € Refer to page 141.
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7/ Adjustment of the output torque (current) of the motor

4.4.2 Advanced magnetic flux vector control
(Pr. 71, Pr. 80, Pr. 81, Pr. 83, Pr. 84, Pr. 89, Pr. 800) JADvic(

Advanced magnetic flux vector control can be selected by setting the capacity, poles and type of the motor used in Pr.
80 and Pr. 81.
® Advanced magnetic flux vector control?
The low speed torque can be improved by providing voltage compensation to flow a motor current which meets the
load torque. Output frequency compensation (slip compensation) is made so that the motor actual speed
approximates a speed command value. Effective when load fluctuates drastically, etc.
When the FR-E500 series used for General-purpose magnetic flux vector control was replaced, select General-
purpose magnetic flux vector control only when the same operation characteristic is necessary. (Refer to page 91.)

Parameter . i o
Name Initial Value Setting Range Description
Number
0,1, 3to 6, )
By selecting a standard motor or constant-torque
. 13to 16, 23, 24 .
Al Applied motor 0 40, 43. 44 motor, thermal characteristic and motor constants
T of each motor are set.
50, 53, 54
. 0.1 to 15kW Set the applied motor capacity.
9999
80 Motor capacity 9999 V/F control
81 Number of motor 9999 2,4,6,8,10 Set the number of motor poles.
poles 9999 V/F control
100V, 200V
Rated motor 00V, 20 200V
83 It class 0 to 1000V Rated motor voltage (V).
voltage 400V class | 400V
Rated motor
84 60Hz 10 to 120Hz Rated motor frequency (Hz).
frequency
Speed control gain Motor speed fluctuation due to load fluctuation is
adjusted during Advanced magnetic flux vector
(Advanced 0 to 200%
89 maanetic fl 9999 control.
agnetic flux 100% is a referenced value.
vector) 9999 Gain matching with the motor set in Pr.71.
Control method 20 Advanced magnetic flux \{ector control *
800 ] 20 General-purpose magnetic flux vector control *
selection 30 i
(Refer to page 91.)

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
= Set a value other than "9999" in Pr. 80 and Pr. 81.

88

POINT

If the following conditions are not satisfied, select V/F control since malfunction such as insufficient torque and

uneven rotation may occur.

* The motor capacity should be equal to or one rank lower than the inverter capacity. (Note that the capacity
should be 0.1kW or higher.)

* Motor to be used is any of Mitsubishi Electric standard motor (SF-JR 0.2kW or higher), Mitsubishi Electric high
efficiency motor (SF-HR 0.2kW or higher), Mitsubishi Electric constant-torque motor (SF-JRCA four-pole, SF-
HRCA 0.2kW to 15kW) or Mitsubishi Electric high-performance energy-saving motor (SF-PR). When using a
motor other than the above (other manufacturer's motor), perform offline auto tuning without fail.

¢ Single-motor operation (one motor run by one inverter) should be performed.

* The wiring length from inverter to motor should be within 30m. (Perform offline auto tuning in the state where
wiring work is performed when the wiring length exceeds 30m.)

* Permissible wiring length between inverter and motor differs according to the inverter capacity and setting value
of Pr. 72 PWM frequency selection (carrier frequency). Refer to page 21 for the permissible wiring length.




Adjustment of the output torque (current) of the motor \?

<Selection method of Advanced magnetic flux vector control>

Perform secure wiring.

(Refer to page 14.)

¥

Set the motor. (Pr. 71)

Motor Pr. 71 Setting *1 Remarks

Mitsubishi Electric SF-JR 0 (initial value)
standard motor SF-HR 40
mg:u;lﬁsg;ﬁ:;c::;tor Others 3 Offline auto tuning is necessary. *2
Mitsubishi Electric SF-JRCA 4P 1
constant-torque SF-HRCA 50
motor Others (SF-JRC, etc.) 13 Offline auto tuning is necessary. *2
Mitsubishi Electric
high-performance SF-PR 1
energy-saving motor
SOt;hnedraTdarr:J;?;::urers — 3 Offline auto tuning is necessary. *2
Other manufacturer's
constant-torque — 13 Offline auto tuning is necessary. *2
motor
*]  Refer to page 120, for other settings of Pr. 71.
x2  Refer to page 122 for offline auto tuning.

Set the motor overheat protect_ion. (Pr. 9) (Refer to page 118.) |

‘ Set the rated motor current (A) in Pr.9 Electronic thermal O/L relay.

Set the motor capacity and the number of motor poles.
(Pr. 80, Pr. 81) (Refer to page 88.)
] Set motor capacity (kW) in Pr. 80 Motor capacity and
the number of motor poles (number of poles) in Pr: 81 Number of motor poles.
(VIF control is performed when the setting is "9999" (initial value).)
Set the rated motor voltage and frequency.
(Pr. 83, Pr. 84) (Refer to page 122.)
] Set the rated motor voltage (V) in Pr:83 Rated motor voltage, and
set the rated motor frequency (Hz) in Pr.84 Rated motor frequency.
Select the control method. (Pr: 800) (Refer to page 88.) |
] Set "20" (initial value) in Pr. 800 to make Advanced magnetic flux vector control

valid.
Set the operation command. (Refer to page 196.) |
l Select the start command and speed command.
Test run |

As required
* Perform offline auto tuning. (Pr. 96) (Refer to page 122.)

.-=-.. NOTE
,: * Uneven rotation slightly increases as compared to the V/F control. (It is not suitable for machines such as grinding
‘ machine and wrapping machine which requires less uneven rotation at low speed.
* When a surge voltage suppression filter (FR-ASF-H/FR-BMF-H) is connected between the inverter and motor, output
torque may decrease.)
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7/ Adjustment of the output torque (current) of the motor

(1) Adjust the motor speed fluctuation at load fluctuation (Pr. 89 Speed control gain (Advanced magnetic flux
vector))

The motor speed fluctuation at load fluctuation can be adjusted using Pr. 89.
(It is useful when the speed command does not match the motor speed
after the FR-E500 series inverter is replaced with the FR-E700 series
inverter, etc.)

Load torque

Speed
I%S* Parameters referred to

Pr. 71, Pr. 450 Applied motor Tﬂ;}?jRefér to page 120.
Pr: 800 Control method selection U35~ Refer to page 86.
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Adjustment of the output torque (current) of the motor \?

4.4.3 General-purpose magnetic flux vector control
(Pr. 71, Pr. 80, Pr. 81, Pr. 83, Pr. 84, Pr. 800) ;SR wc(

General-purpose magnetic flux vector control is the same function as the FR-E500 series.
Select this control to keep the same operation characteristics after replacement of the FR-E500 series. For other cases,
select Advanced magnetic flux vector control. (Refer to page 88.)

Parameter . i L.
Name Initial Value Setting Range Description
Number
0,1,3t0 6, .
1310 16. 23. 24 By selecting a standard motor or constant-torque
7 Applied motor 0 40 4:'5 4"1 motor, thermal characteristic and motor constants
e of each motor are set.
50, 53, 54
. 0.1 to 15kW Applied motor capacity.

Motor i 9999
80 otor capacity 9999 V/F control
81 Number of motor 9999 2,4,6,8,10 Number of motor poles.

poles 9999 V/F control

100V, 200V

Rated motor 200V
83 It class 0 to 1000V Rated motor voltage (V).

voitage 400V class | 400V

Rated motor
84 60Hz 10 to 120Hz Rated motor frequency (Hz).

frequency

Control method 20 Advanced magnetic flux vector control
800 . 20 (Refer to page 88.)

selection -

30 General-purpose magnetic flux vector control *

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
* Set a value other than "9999" in Pr. 80 and Pr. 81 .

POINT

If the following conditions are not satisfied, select V/F control since malfunction such as insufficient torque and

uneven rotation may occur.

* The motor capacity should be equal to or one rank lower than the inverter capacity (note that the capacity
should be 0.1kW or higher).

* Motor to be used is any of Mitsubishi Electric standard motor (SF-JR 0.2kW or higher), Mitsubishi Electric high
efficiency motor (SF-HR 0.2kW or higher), Mitsubishi Electric constant-torque motor (SF-JRCA four-pole, SF-
HRCA 0.2kW to 15kW) or Mitsubishi Electric high-performance energy-saving motor (SF-PR). When using a
motor other than the above (other manufacturer's motor), perform offline auto tuning without fail.

» Single-motor operation (one motor run by one inverter) should be performed.

* The wiring length from inverter to motor should be within 30m. (Perform offline auto tuning in the state where
wiring work is performed when the wiring length exceeds 30m.)

» Permissible wiring length between inverter and motor differs according to the inverter capacity and setting value
of Pr. 72 PWM firequency selection (carrier frequency). Refer to page 21 for the permissible wiring length.
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7/ Adjustment of the output torque (current) of the motor

<Selection method of General-purpose magnetic flux vector control>

Perform secure wiring.
(Refer to page 14.) |
Set the motor. (P 71) |
Motor Pr. 71 Setting *1 Remarks

Mitsubishi Electric SF-JR 0 (initial value)
standard motor SF-HR 40
N,“tSUbI,Sh,I Electric Others 3 Offline auto tuning is necessary. *2
high efficiency motor
Mitsubishi Electric SF-JRCA 4P 1
constant-torque SF-HRCA 50
motor Others (SF-JRC, etc.) 13 Offline auto tuning is necessary. *2
Mitsubishi Electric
high-performance SF-PR 1
energy-saving motor
Other manufacturer's — 3 Offline auto tuning is necessary. *2
standard motor
Other manufacturer's
constant-torque — 13 Offline auto tuning is necessary. *2
motor

*]  Refer to page 120, for other settings of Pr. 71.
x2  Refer to page 122 for offline auto tuning.

¥

Set the motor overheat protection. (Pr. 9) (Refer to page 118.) |

; Set the rated motor current (A) in Pr.9 Electronic thermal O/L relay.

Set the motor capacity and the number of motor poles.
(Pr. 80, Pr. 81) (Refer to page 91.)
Set motor capacity (kW) in Pr. 80 Motor capacity and
the number of motor poles (number of poles) in Pr. 81 Number of motor poles.
(V/F control is performed when the setting is "9999" (initial value).)
Set the rated motor voltage and frequency.
(Pr. 83, Pr. 84) (Refer to page 122.)
1 Set the rated motor voltage (V) in Pr.83 Rated motor voltage, and

set the rated motor frequency (Hz) in Pr.84 Rated motor frequency.
Select the control method. (Pr. 800) (Refer to page 91.) |

l Set "30" in Pr. 800 to make General-purpose magnetic flux vector control valid.
Set the operation command. (Refer to page 196.) |
l Select the start command and speed command.
Test run |

As required |
* Perform offline auto tuning. (Pr. 96) (Refer to page 122.)
» Set slip compensation. (Pr: 245, Pr. 246, Pr. 247) (Refer to page 93.)

~z.. NOTE

:‘ ' ,: * Uneven rotation slightly increases as compared to the V/F control. (It is not suitable for machines such as grinding
machine and wrapping machine which requires less uneven rotation at low speed.

* When a surge voltage suppression filter (FR-ASF-H/FR-BMF-H) is connected between the inverter and motor, output
torque may decrease.)

Parameters referred to

Pr.3 Base frequency, Pr.19 Base frequency voltage @tRefer to page 100.
Pr.71 Applied motor U35~ Refer to page 120.
Pr:77 Parameter write selection 135 Refer to page 189.
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4.4.4 Slip compensation (Pr. 245 to Pr. 247) ) /¥ _( )Gruric

When V/F control or General-purpose magnetic flux vector control is performed, the inverter output current may be
used to assume motor slip to keep the motor speed constant.

Parameter . X L.
Name Initial Value Setting Range Description
Number
. 0.01 to 50% Rated motor slip.
245 Rated sli 9999
P 0, 9999 No slip compensation
Slip compensation response time. When the
sli ti ti value is made smaller, response will be faster.
246 Ip compensation time 0.5s 0.01to 10s However, as load inertia is greater, a
constant | )
regenerative overvoltage fault (E.OVO) is more
liable to occur.
Slip compensation is not made in the constant
Constant-power range 0 power range (frequency range above the
247 slip compensation 9999 frequency set in Pr. 3)
selection 9999 Slip compensation is made in the constant power
range.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

« Slip compensation is validated when the motor rated slip calculated by the following formula is set in Pr 245. Slip
compensation is not made when Pr. 245 = "0" or "9999".

Synchronous speed at base frequency - rated speed

0,
Synchronous speed at base frequency 100[%]

Rated slip =

D REMARKS

* When performing slip compensation, the output frequency may become greater than the set frequency. Set the Pr: I Maximum
frequency value a little higher than the set frequency.

* Slip compensation is always valid when Advanced magnetic flux vector control is selected, the Pr. 245 to Pr. 247 settings are
invalid.

Parameters referred to

Pr. 1 Maximum frequency € Refer to page 98.
Pr. 3 Base frequency 1€ Refer to page 100.

PARAMETERS
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7/ Adjustment of the output torque (current) of the motor

4.4.5

Stall prevention operation
(Pr. 22, Pr. 23, Pr. 48, Pr. 66, Pr. 154, Pr. 156, Pr. 157, Pr. 277)

This function monitors the output current and automatically changes the output frequency to prevent the inverter from
coming to trip due to overcurrent, overvoltage, etc. In addition, simple torque limit which limits the output torque to the
predetermined value can be selected.
It can also limit stall prevention and fast-response current limit operation during acceleration/deceleration, driving or
regeneration.
@ Stall prevention

If the output current exceeds the stall prevention operation level, the output frequency of the inverter is

automatically varied to reduce the output current.
®Fast-response current limit

If the current exceeds the limit value, the output of the inverter is shut off to prevent an overcurrent.
®Torque limit

The inverter output frequency is controlled so that the output torque (torque current) will not exceed the stall

prevention operation level (motor rated torque is referenced).

Parameter o - A
Name Initial Value Setting Range Description
Number
Stall prevention operation 0 Stall prevention operation invalid
221 150% Set the current value to start the stall
level 0.1 to 200% ) )
prevention operation.
Stall prevention The stall operation level can be reduced
operation level 0 to 200% when operating at a high speed above the
23 compensation factor 9999 rated frequency.
at double speed 9999 Constant according to Pr. 22.
Second stall prevention 0 Stall prevention oper?tion inval.id
48 . 9999 0.1 to 200% Second stall prevention operation level
operation current 9999 Same level as Pr. 22.
Stall prevention
. . Set the frequency at which the stall
66 operation reduction 60Hz 0 to 400Hz i )
. operation level starts being reduced.
starting frequency
Voltage reduction selection 1 Does not suppress the overvoltage
154+2 . . protective function
during stall prevention 1 :
[Ver.UP) . 1 Suppresses the overvoltage protective
operation function
Stall prevention operation Select whether stall preven.tio.n operat.ion
156 lecti 0 0 to 31, 100, 101 and fast-response current limit operation
selection will be performed or not.
010 255 Output start time of the OL signal output
157 OL signal output timer Os when stall prevention is activated.
9999 Without the OL signal output
: . 0 Output current is the limit level
Stall prevention operation
277 P . P 0 Output torque (torque current) is the limit
current switchover 1 level

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
x]1  This parameter allows its setting to be changed during operation in any operation mode even if "0 (initial value) or 1" is set in Pr. 77 Parameter write

selection.

*2  Available for the standard control circuit terminal model.

(1) Block diagram

Pr22

Pr48 —— RT = ON

Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number.

— Stall prevention operation invalid

Stall prevention operation level

94

Output frequency
Pr. 23, Pr. 66




Adjustment of the output torque (current) of the motor \‘T

(2) Setting of stall prevention operation level (Pr. 22)

*Set in Pr. 22 the percentage of the output current to the
inverter rated current at which stall prevention operation will

/fOutput current

Pro2 e N TN N be performed. Normally set this parameter to 150% (initial
i ! value).
' /~Output frequency +Stall prevention operation stops acceleration (makes

deceleration) during acceleration, makes deceleration during
constant speed, and stops deceleration (makes acceleration)
during deceleration.

*When stall prevention operation is performed, the OL signal is
output.

Stall prevention operation example

~=-.. NOTE

[

emu,

‘am

. ® ," |° If an overload status lasts long, an inverter trip (e.g. electronic thermal O/L relay (E.THM)) may occur.

(3) A machine protection and load limit by torque limit (Pr. 277)

*When Pr. 277 Stall prevention current switchover = "1", torque limit can be set.
*When output torque (torque current) exceeds the stall prevention operation level, the output frequency is controlled to limit
the output torque. For the stall prevention operation level at this time, the motor rated torque is defined as reference.

D REMARKS

* When driving multiple motors with one inverter, torque limit does not function properly.
* Since magnetic flux decreases in the constant output range (Pr. 3 Base frequency or more), the inverter operate with lower torque
than the stall prevention operation level.
* When torque limit is activated during regeneration, the output frequency is increased up to the maximum frequency.
* Torque limit does not function at 5Hz or less during deceleration.
* Note the following when using torque limit under V/F control.
(a) Capacity of the inverter and motor should be the same.
(b) Stall prevention operation level (torque limit level) is the rated torque reference of the motor whose capacity is equivalent to
the inverter.
(c) When Pr. 0 Torque boost setting is large, torque limit is likely to occur in the low speed range.

(d) Use the Advanced magnetic flux vector control when more appropriate torque limit is necessary.

(4) Stall prevention operation signal output and output timing adjustment (OL signal, Pr. 157)

*When the output current exceeds the stall prevention operation level and stall prevention is activated, the stall prevention
operation signal (OL signal) turns ON for longer than 100ms. When the output current falls to or below the stall prevention
operation level, the output signal turns OFF.

*Use Pr. 157 OL signal output timer to set whether the OL signal is output immediately or after a preset period of time.

*This operation is also performed when the regeneration avoidance function or " oL " (overvoltage stall) is executed.

*For the OL signal, set "3 (positive logic) or 103 (negative logic)" in Pr. 190 to Pr. 192 (output terminal function selection) and
assign functions to the output terminal.

Pr. 157 Setting Description

0 ) ) Overload state (OL operation) |7 A
Output immediately.

(initial value)

OL output signal |7 A

0.1to 25 Output after the set time (s) has elapsed.

9999 Not output. ) "

Pr. 157 set time(s)

PARAMETERS

.-=-.. NOTE
:,‘ ® .,: « If the frequency has fallen to 1Hz by stall prevention operation and remains for 3s, a fault (E.OLT) appears to trip the
Rl inverter output.
* Changing the terminal assignment using Pr. 190 to Pr. 192 (output terminal function selection) may affect the other

functions. Set parameters after confirming the function of each terminal.

g
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7/ Adjustment of the output torque (current) of the motor

(5) Setting of stall prevention operation in high frequency range (Pr. 22, Pr. 23, Pr. 66)
Setting example (Pr. 22 = 150%, Pr. 23 = 100%, Pr. 66 = 60Hz)

Pr. 22 N
When Pr. 23 = 9999

33
=}

When Pr. 23 ="9999", the stall prevention
operation level is as set in Pr. 22 to 400Hz.

Stall prevention
operation level (9
8

| Stall prevention operation level 225
| Tas setin Pr. 23

>
>

Stall prevention operation

level (%)

0 60 100 150 200 300 400
Output frequency (Hz)

Pr 66 400Hz
Output frequency (Hz)

*During high-speed operation above the rated motor frequency, acceleration may not be made because the motor current

does not increase. If operation is performed in a high frequency range, the current at motor lockup becomes smaller than
the rated output current of the inverter, and the protective function (OL) is not executed even if the motor is at a stop.
To improve the operating characteristics of the motor in this case, the stall prevention level can be reduced in the high
frequency range. This function is effective for performing operation up to the high-speed range on a centrifugal separator
etc. Normally, set 60Hz in Pr. 66 and 100% in Pr. 23.

*Formula for stall prevention operation level

Stall prevention operation level A+B x| Pr22-A Pr.23-100
- X
in high frequency range (%) Pr22-B 100
Pr. 66 (Hz) x Pr. 22 (%) _ Pr 66 (Hz) x Pr. 22 (%)

However, A = , =
Output frequency (Hz) 400Hz

*By setting "9999" (initial value) in Pr. 23 Stall prevention operation level compensation factor at double speed, the stall
prevention operation level is constant at the Pr. 22 setting up to 400Hz.
(6) Settwo types stall prevention operation levels (Pr. 48)

*Turning RT signal ON makes Pr. 48 Second stall prevention operation current valid.
*For the terminal used for RT signal input, set "3" in any of Pr. 178 to Pr. 184 (input terminal function selection) to assign the

function.

-=-.. NOTE
' ,: * Changing the terminal assignment using Pr. 178 to Pr. 184 (input terminal function selection) may affect the other
=t functions. Set parameters after confirming the function of each terminal.

* The RT signal acts as the second function selection signal and makes the other second functions valid.

(Refer to page 144.)

*

-
e,

.

(7) To further prevent a trip (Pr. 154)

*Set Pr.154 Voltage reduction selection during stall prevention operation = "11" when the overvoltage protective function
(E.OV0O) activates during stall prevention operation in an application with large load inertia. Note that turning OFF the start
signal (STF/STR) or varying the frequency signal during stall prevention operation may delay the acceleration/deceleration
start.
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Adjustment of the output torque (current) of the motor \‘T

(8) Limit the stall prevention operation and fast-response current limit operation according to the
operating status (Pr. 156)

*Refer to the following table and select whether stall prevention operation and fast-response current limit operation will be
performed or not and the operation to be performed at OL signal output.

Stall Prevention . Stall Prevention .
Operation Selection | OL Signal Operation Selection | OL Signal
Fast-Response O: Activated Output Fast-Response O: Activated Output
- °: . . . H o: T . H
Pr. 156 | Current Limits4 Not activated O:Operation || p.. 156 | current Limited Not activated O:Operation
i X . = = continued i X . = = continued
Setting | O: Activated 'g E = | £ | e:Operation || Setting O8] 2 E 5 % ®: Operation
®: Not activated k) ® 8| 8 |notcontinued ©: Not activated 3 ® 8| & |notcontinued
8§ |18 § [« 8 |89 8 |«
< a < a
0 (initial
O O O O O 16 O O @) O °
value)
1 O O @) O O 17 O O O O O
2 O O @) O O 18 O O (@) O O
3 ° O @) O (@) 19 O ° @) O °
4 O O O O (@) 20 @) @) ° O °
5 O O ° O @) 21 O O ° O °
6 O ° ° O @) 22 @) ° ° O °
7 ° ° ° O @) 23 O ° ° O °
8 O O @) O (@) 24 (@) O (@) ° °
9 ) O @) ° @) 25 o O @) o °
10 O ° [@) ° [@) 26 @) ° (@) ° °
11 [ J [ J O [ ] O 27 [ J [ J O [ ] [ J
12 O O ) ) @) 28 @) O ° ° °
13 O O ° ° [@) 29 O O ° ° °
14 O O ° O — 2 30 (@) O ° ° — %2
15 ° ° ° ° — %2 31 ° ° ° ° )
()] ()]
£ £
= 2
° O O O O O ° ° O O O O
100 | o 101 |
*3 c *3 | c
9 9
© ©
g ° ° ° ° — 2 ] ° [ ° ° — 2
(9] (]
()] ()]
Q (6]
o o

*1  When "Operation not continued for OL signal output” is selected, the "y

-
JNSURCY N
ut.

*2  Since stall prevention is not activated, OL signal and E.OLT are not outp
*3  The settings "100" and "101" allow operations to be performed in the driving and regeneration modes, respectively. The setting "101" disables the fast-
response current limit in the driving mode.

*4

NOTE

OL signal is not output at fast-response current limit operation.

[)
!

" fault (stopped by stall prevention) is displayed and operation stopped.

* When the load is heavy or the acceleration/deceleration time is short, stall prevention is activated and acceleration/
deceleration may not be made according to the preset acceleration/deceleration time. Set Pr. 156 and stall prevention
operation level to the optimum values.

* In vertical lift applications, make setting so that the fast-response current limit is not activated. Torque may not be
produced, causing a load drop due to gravity.

/\ CAUTION

A Do not set a small value as the stall prevention operation current.
Otherwise, torque generated will reduce.

ATest operation must be performed.
Stall prevention operation during acceleration may increase the acceleration time.
Stall prevention operation performed during constant speed may cause sudden speed changes.
Stall prevention operation during deceleration may increase the deceleration time, increasing the deceleration
distance.

j@? Parameters referred to

* Pr. 3 Base frequency (35~ Refer to page 100.
® Pr. 178 to Pr. 184 (input terminal function selection) (€ Refer to page 141.
e Pr. 190 to Pr. 192 (output terminal function selection) (35~ Refer to page 147.
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7/ Limiting the output frequency

4.5 Limiting the output frequency

Purpose Parameter that should be Set Refer to Page
Set upper limit and lower limit of Maximum/minimum
PP Pr. 1, Pr. 2, Pr. 18 98
output frequency frequency

Perform operation by avoiding

Frequency jum Pr. 31 to Pr. 36 99
mechanical resonance points q yjume

4.5.1 Maximum/minimum frequency (Pr. 1, Pr. 2, Pr. 18)

Motor speed can be limited.
Clamp the upper and lower limits of the output frequency.

Parameter . . L.
Name Initial Value Setting Range Description
Number
1 Maximum frequency 120Hz 0 to 120Hz Upper limit of the output frequency.
2 Minimum frequency OHz 0 to 120Hz Lower limit of the output frequency.
18 + High speed maximum 120Hz 120 o 400Hz Set when performing the operation at 120Hz
frequency or more.

* The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

A (1) Set maximum frequency
. Clamped at the
Output frequency ps maximum frequency o Use Pr. I Maximum frequency to set the maximum frequency. If the
I 22l B ~ . value of the frequency command entered is higher than the setting,
, | the output frequency is clamped at the maximum frequency.
Pr. | ;
pz 18 ; * When you want to perform operation above 120Hz, set the upper
. ‘ ) limit of the output frequency to Pr. 18 High speed maximum frequency.
Pr 2 . Frequency setting . . .
= ! > (When Pr: 18 is set, Pr. 1 automatically switches to the frequency of
r?]A) (gbl% Pr. 18. Also, when Pr. | is set, Pr. 18 is automatically changed to the

4
Clamped at the ( .
minimum frequency frequency set in Pr. 1.

D REMARKS

* When performing operation above 60Hz using the frequency setting analog signal, change Pr. 125 (Pr. 126) (frequency setting
gain).

(2) Set minimum frequency

* Use Pr. 2 Minimum frequency to set the minimum frequency.
* If the set frequency is less than Pr. 2, the output frequency is clamped at Pr: 2 (will not fall below Pr: 2).

D REMARKS

* When Pr. 15 Jog frequency is equal to or less than Pr. 2, the Pr. 15 setting has precedence over the Pr. 2 setting.
* When stall prevention is activated to decrease the output frequency, the output frequency may drop to Pr. 2 or below.

/\ CAUTION

A Note that when Pr. 2 is set to any value equal to or more than Pr. 13 Starting frequency, simply turning ON the start
signal will run the motor at the preset frequency according to the set acceleration time even if the command

frequency is not input.

T'@f Parameters referred to

Pr: 13 Starting frequency U35~ Refer to page 114.
Pr: 15 Jog frequency U5~ Refer to page 106.
Pr. 125 Terminal 2 frequency setting gain frequency, Pr. 126 Terminal 4 frequency setting gain frequency 1€ Refer to page 181.
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Limiting the output frequency \‘T

4.5.2 Avoiding mechanical resonance points (frequency jumps) (Pr. 31 to Pr. 36)

When avoiding resonance arisen from the natural frequency of a mechanical system, use these parameters to jump the
resonant frequencies.

Parameter . 5 L.
Name Initial Value Setting Range Description
Number

31 Frequency jump 1A 9999 0 to 400Hz, 9999

32 Frequency jump 1B 9999 0 to 400Hz, 9999 _

33 Frequency jump 2A 9999 010 400Hz, 9999 | /At0 1B, 2A102B, 3At0 3B is frequency
< jumps

34 Frequency j.ump 2B 9999 0 to 400Hz, 9999 9999: Function invalid

35 Frequency jump 3A 9999 0 to 400Hz, 9999

36 Frequency jump 3B 9999 0 to 400Hz, 9999

The above parameters can be set when Pr. 160 User group read selection ="0". (Refer to page 190.)

¢ Up to three areas can be set, with the jump frequencies set to

g P 36] Frequency jump either the top or bottom point of each area.
g Pr. 35 * The value set to 1A, 2A or 3A is a jump point and operation in
% Pr 34 the jump zone is performed at these frequencies.
%) Pr 33
O
w
Pr. 32
Pr. 31

>
>

Pr34-35Hz . . Example 1 || To fix the frequency to 30Hz in the range 30Hz to 35Hz, set 35Hz in Pr. 34 and
Pr: 33; 30Hz ,/J 30Hz in Pr. 33.

Pr 33 35Hz - Example 2 || To jump the frequency to 35Hz in the range 30Hz to 35Hz, set 35Hz in Pr. 33
7. 33 -

Pr 34 30Hz ﬁ and 30Hz in Pr: 34.

<. NOTE

-
e,

.. @ _." | During acceleration/deceleration, the running frequency within the set area is valid.

PARAMETERS
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7/ V/F pattern

4.6 V/F pattern

Purpose Parameter that should be Set Refer to Page

B f \

Set motor ratings ase frequency. Pr. 3, Pr. 19, Pr. 47 100
Base frequency voltage

Select a V/F patt ding t

€ ef: a. patiern according %o Load pattern selection Pr. 14 102
applications.
4.6.1 Base frequency, voltage (Pr. 3, Pr. 19, Pr. 47); /&

l Used to adjust the inverter outputs (voltage, frequency) to the motor rating.

Parameter . X L.
Name Initial Value Setting Range Description
Number
3 Base frequency 60Hz 0 to 400Hz Rated motor frequency. (50Hz/60Hz)
0 to 1000V Base voltage.
95% of power supply voltage
8888 (95% of doubled power supply voltage for
19 = Base frequency voltage 9999 single-phase 100V power input model.)
Same as power supply voltage
9999 (Twice the amount of power supply voltage
for single-phase 100V power input model.)
Second V/F (base 0 to 400Hz Base frequency when the RT signal is ON.
a7 frequency) 9999 9999 Second V/F invalid

* The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

Output voltage (V)

(2) Settwo kinds of base frequencies (Pr. 47)

Pr. 19

—

NG
>

Output frequency
(Hz)

Pr. 3

Pr. 47

(1) Base frequency setting (Pr. 3)

* When operating a standard motor, generally set the rated
frequency of the motor to Pr. 3 Base frequency. When running the
motor using commercial supply-inverter
operation, set Pr 3 to the same value as the power supply
frequency.

* If the frequency given on the motor rating plate is "50Hz" only,
always set to "50Hz". Leaving the base frequency unchanged from
"60Hz" may make the voltage too low and the torque insufficient. It
may result in an inverter trip due to overload.

Special care must be taken when "1" (variable torque load) is set in

power switch-over

Pr. 14 Load pattern selection.
* When using the Mitsubishi Electric constant-torque motor, set Pr. 3
to 60Hz.

* When you want to change the base frequency when switching two types of motors with one inverter, use the Pr. 47 Second V/

F (base frequency).

* Pr. 47 Second V/F (base frequency) is valid when the RT signal is ON. Set "3" in any of Pr. 178 to Pr. 184 (input terminal function
selection) and assign the RT signal.

@ )» REMARKS

100

I * The RT signal acts as the second function selection signal and makes the other second functions valid. (Refer to page 144.)



V/F pattern \‘T

(3) Base frequency voltage setting (Pr. 19)

*Use Pr. 19 Base frequency voltage 10 set the base voltage (e.g. rated motor voltage).
oIf the setting is less than the power supply voltage (Twice the amount of the power supply voltage for single-phase 100V
power input model), the maximum output voltage of the inverter is as set in Pr: 19.
*Pr. 19 can be utilized in the following cases.
(a) When regeneration is high (e.g. continuous regeneration)
During regeneration, the output voltage becomes higher than the reference and may cause an overcurrent trip
(E.OCO) due to an increased motor current.
(b) When power supply voltage variation is large
When the power supply voltage exceeds the rated voltage of the motor, speed variation or motor overheat may be
caused by excessive torque or increased motor current.

.=~ NOTE

,: * When Advanced magnetic flux vector control or General-purpose magnetic flux vector control is selected, Pr. 3, Pr. 47
and Pr. 19 are invalid and Pr. 83 and Pr. 84 are valid.
Note that Pr. 3 or Pr. 47 value is made valid as inflection points of S-pattern when Pr. 29 Acceleration/deceleration pattern
selection ="1" (S-pattern acceleration/deceleration A).

* Changing the terminal assignment using Pr. 178 to Pr. 184 (input terminal function selection) may affect the other

functions. Set parameters after confirming the function of each terminal.

Parameters referred to

Pr. 14 Load pattern selection € Refer to page 102.

Pr: 29 Acceleration/deceleration pattern selection (35~ Refer to page 115.

Pr: 83 Rated motor voltage, Pr. 84 Rated motor frequency (=&~ Refer to page 122.
Pr. 178 to Pr. 184 (input terminal function selection) 035 Refer to page 141.

General-purpose magnetic flux vector control 0 Refer to page 91.

Advanced magnetic flux vector control I Refer to page 88.
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7/ V/F pattern

4.6.2 Load pattern selection (Pr. 14), e

l You can select the optimum output characteristic (V/F characteristic) for the application and load characteristics.

Parameter . . o
Name Initial Value Setting Range Description
Number
0 For constant-torque load
1 For variable torque load
. For constant-torque elevators
14 Load pattern selection 0 2 _q
(at reverse rotation boost of 0%)
3 For constant-torque elevators
(at forward rotation boost of 0%)

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

(1) Constant-torque load application (setting "0", initial value)

Pr14=0
y

N * At or less than the base frequency, the output voltage varies linearly with the output

100% -4 frequency.
» Set this value when driving the load whose load torque is constant even if the speed

varies, e.g. conveyor, cart or roll drive.

Output voltage

L NG
>

Pr. 3 Base frequency
Output frequency (Hz)

POINT
If the load is a fan or pump, select for constant-torque load (setting "0") in any of the following cases.
* When a blower of large inertia moment (J) is accelerated in a short time

» For constant-torque load such as rotary pump or gear pump
* When load torque increases at low speed, e.g. screw pump

(2) Variable-torque load application (setting "1")

0 * At or less than the base frequency, the output voltage varies with the output frequency
103% ************** / in a square curve.
g ¢ Set this value when driving the load whose load torque varies in proportion to the
g square of the speed, e.g. fan or pump.
3 1
= ‘
) 1 R

Pr. 3 Base frequency
Output frequency (Hz)

102



V/F pattern \‘T

For vertical lift loads
At forward rotation boost...Pr. 0 (Pr. 46)

setting

At reverse rotation boost...0%

100%

Output voltage

3
b=}

Pr. 46

4

Forward ‘
rotation ;

N

Reverse ;

rotation !

»

>

Base frequency
Output frequency (Hz)

D REMARKS

NOTE

For vertical lift loads
At forward rotation boost...0%
At reverse rotation boost...Pr. 0 (Pr. 46)

A

100%

Output voltage

setting

Reverse
rotation

Forward

Pr. 07

rotation ! N

Pr. 46

magnetic flux vector control.
* Changing the terminal assignment using Pr. 178 to Pr. 184 (input terminal function selection) may affect the other
functions. Set parameters after confirming the function of each terminal.

Parameters referred to

Base frequency
Output frequency (Hz)

Pr. 0, Pr. 46 (Torque boost) U35~ Refer to page 87.
Pr. 3 Base frequency & Refer to page 100.
Pr. 178 to Pr. 184 (input terminal function selection) 3 Refer to page 141.
General-purpose magnetic flux vector control i€ Refer to page 88.
Advanced magnetic flux vector control U85~ Refer to page 8.

(3) Constant-torque

load application

(setting "2, 3")

Set "2" when a vertical lift load is fixed as power
driving forward rotation and
regenerative load at reverse rotation.

Pr. 0 Torque boost is valid during forward rotation
and torque boost is automatically changed to
"0%" during reverse rotation. Pr 46 Second
torque boost is valid when the RT signal turns
ON.

Set "3" for an elevated load that is in the driving
in the

load at

mode during reverse rotation and
regenerative load mode during forward rotation
according to the load weight, e.g. counterweight
system.

For the RT signal, set "3" in any of Pr. 178 to Pr.
184 (input terminal function selection) to assign

the function.

* When torque is continuously regenerated as vertical lift load, it is effective to set the rated voltage in Pr. 19 Base frequency voltage
to prevent trip due to current at regeneration.
* In addition, when the RT signal is ON, the other second functions are also valid.

* Load pattern selection does not function under Advanced magnetic flux vector control and General-purpose
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7/ Frequency setting by external terminals

4.7 Frequency setting by external terminals

Purpose Parameter that should be Set Refer to Page
Make frequency setting by i X Pr. 4 to Pr. 6, Pr. 24 to Pr. 27,
Multi-speed operation 104
combination of terminals P P Pr. 232 to Pr. 239
Perform jog operation Jog operation Pr. 15, Pr. 16 106
Infinitely variable speed setting b
. y P aby Remote setting function Pr. 59 108
terminals
4.7.1 Operation by multi-speed operation (Pr. 4 to Pr. 6, Pr. 24 to Pr. 27, Pr. 232 to Pr. 239)
Use these parameters to change between pre-set operation speeds with the terminals. The speeds are pre-set with
parameters.
Any speed can be selected by merely turning ON/OFF the contact signals (RH, RM, RL, REX signals).
Parameter L . A
Name Initial Value Setting Range Description
Number
4 Multi-speed setting (high speed) 60Hz 0 to 400Hz Frequency when RH turns ON
Multi-speed setting (middle
5 30Hz 0 to 400Hz Frequency when RM turns ON
speed)
6 Multi-speed setting (low speed) 10Hz 0 to 400Hz Frequency when RL turns ON
24 = Multi-speed setting (speed 4) 9999 0 to 400Hz, 9999
25 = Multi-speed setting (speed 5) 9999 0 to 400Hz, 9999
26 = Multi-speed setting (speed 6) 9999 0 to 400Hz, 9999
27 = Multi-speed setting (speed 7) 9999 0 to 400Hz, 9999
232+ | Multi-speed setting (speed 8) 9999 0to 400Hz, 9999 | ' reduency from 4 speed to 15 speed
233+ | Multi-speed setting (speed 9) 9999 0to 400Hz, 9999 | ¢an be setaccording to the combination
234+ | Multi-speed setting (speed 10) 9999 0 to 400Hz, 9999 | ©f the RH, RM, RL and REX signals.
235+ | Multi-speed setting (speed 11) 9999 0 to 400Hz, 9999 | 9999: not selected
236 * Multi-speed setting (speed 12) 9999 0 to 400Hz, 9999
237 = Multi-speed setting (speed 13) 9999 0 to 400Hz, 9999
238 = Multi-speed setting (speed 14) 9999 0 to 400Hz, 9999
239 = Multi-speed setting (speed 15) 9999 0 to 400Hz, 9999

The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter write selection.
* This parameter can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

(1) Multi-speed setting for 3 speeds (Pr. 4 to Pr. 6)

A
_ Speed 1 *The inverter operates at frequencies set in Pr. 4 when RH signal is ON,
N .
< (High speed) Pr. 5 when RM signal is ON and Pr: 6 when RL signal is ON.
(%}
§ Speed 2
g,' (Middle speed)
‘g_ 1 '\ Speed 3
- |
8 \ (Low speed)
1 ‘
| | N
‘ ‘ : : Timg
RH it .
RM Nl

RL

D REMARKS

* For multi-speed setting, if two or three speeds are simultaneously selected, priority is given to the set frequency of the lower
signal.
For example, when the RH and RM signals turn ON, the RM signal (Pr. 5) has a higher priority.

* The RH, RM, RL signals are assigned to the terminal RH, RM, RL in the initial setting. By setting "0 (RL)", "1 (RM)", "2 (RH)" in
any of Pr. 178 to Pr. 184 (input terminal function selection), you can assign the signals to other terminals.
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Frequency setting by external terminals \‘T

(2) Multi-speed setting for 4 or more speeds (Pr. 24 to Pr. 27, Pr. 232 to Pr. 239)

*Frequency from 4 speed to 15 speed can be set according to the combination of the RH, RM, RL and REX signals. Set the
running frequencies in Pr. 24 to Pr. 27, Pr. 232 to Pr. 239 (In the initial value setting, speed 4 to speed 15 are invalid).

*For the terminal used for REX signal input, set "8" in any of Pr. 178 to Pr. 184 (input terminal function selection) to assign the
function.

A
N
i/ Speed 10
2 Speed 5 \Speed 11
5]
o
o
pe Inverter
£ Forward rotation STF
o)
peed 15 REX 10
N . RH Frequency setting
Time Multi-speed 2 potentiometer
RH selection RM
m 5
RL
RM
! SD
RL I I I I I I I I I
REX [onJon]on[on]on]on]oN]oN] Multi-speed operation connection example

*1  When "9999" is set in Pr. 232 Multi-speed setting (speed 8), operation is
performed at frequency set in Pr. 6 when RH, RM and RL are turned OFF
and REX is turned ON.

D REMARKS

* The priorities of the frequency commands by the external signals are "Jog operation > multi-speed operation > terminal 4 analog
input > terminal 2 analog input".
(Refer to page 181 for the frequency command by analog input.)

* Valid in the External operation mode or PU/External combined operation mode (Pr. 79 = "3" or "4").

Multi-speed parameters can also be set in the PU or External operation mode.

* Pr. 24 to Pr. 27 and Pr. 232 to Pr. 239 settings have no priority between them.

* When Pr. 59 Remote function selection = "0", multi-speed setting is invalid as RH, RM and RL signals are remote setting signals.

~=.. NOTE
' , * Changing the terminal assignment using Pr. 178 to Pr. 184 (input terminal function selection) may affect the other
functions. Set parameters after confirming the function of each terminal.

(&~ Parameters referred to

Pr: 15 Jog frequency (35 Refer to page 106.

Pr: 59 Remote function selection (35~ Refer to page 108.

Pr. 79 Operation mode selection = Refer to page 196.

Pr. 178 to Pr. 184 (input terminal function selection) S Refer to page 141.
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4.7.2 Jog operation (Pr. 15, Pr. 16)
You can set the frequency and acceleration/deceleration time for Jog operation. Jog operation can be performed in either
of the External and the PU operation mode.
This operation can be used for conveyor positioning, test operation, etc.

Parameter Initial i L.
Name Setting Range Description
Number Value
15 Jog frequency 5Hz 0 to 400Hz Frequency for Jog operation.

Acceleration/deceleration time for Jog operation. As the acceleration/
Jog acceleration/ ion ti i initi

9 . . 0.5s 0 to 3600/ 360s * decel(-?ratlon time, §et the time takeﬁ to reach thg frequency (initial
deceleration time value is 60Hz) set in Pr. 20 Acceleration/deceleration reference frequency.
Acceleration/deceleration time cannot be set separately.

16

These parameters are displayed as simple mode parameter only when the parameter unit (FR-PU04/FR-PUQ7) is connected. When the parameter unit is not
connected, the above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

* When the Pr. 21 Acceleration/deceleration time increments setting is "0" (initial value), the setting range is "0 to 3600s" and setting increments is "0.1s". When
the setting is "1", the setting range is "0 to 360s" and the setting increments is "0.01s".

(1) Jog operation from outside
*When the JOG signal is ON, a start and stop can be made by the start signal (STF, STR).
*For the terminal used for Jog operation selection, set "5" in any of Pr.178 to Pr.184 (input terminal function selection) to assign
the function.

Output frequency (Hz)A

Inverter
Pr20i-----@-
; 2 Three-phase AC — ¢ R/L1 Ueo—
Pr. 15 Jog frequency I ' Forward\ power supply—9 S/L2 V ©—— Motor
setting rangey | rotation > Forward rotation [ TiLs w
E L ! 1\ Reverse Time start [ STF
Do ; ! rotation Reverse rotationg—— STR
1 \Pr. 16 | | | start P
. ; ; ; JOG signal
| | | |
JOG signal | ] | ON | 1 -
| | | | g
| | | |
Forward rotation STF ON | 1 > . .
! ! > Connection diagram
Reverse rotation STR ON R for external Jog operation
Operation —— —— Display

1. Screen at power-ON
® Confirm that the External operation mode is m
selected. ([EXT] lit)
If not displayed, press to change to the

External (EXT) operation mode. If the
operation mode still does not change, set Pr:
79 to change to the External operation mode.

2. Turn ON the JOG switch.

JOG
ON %
3. Tumn the start switch (STF or STR) ON.
Forward = MON
® The motor runs while the start switch (STF  otation i -
or STR) is ON. Reverse [) .
N ;
® The motor runs at 5Hz. (initial value of Pr. © rotation Rotates while ON
15)
4. Turn the start switch (STF or STR) OFF. Forward

rotation Reverse =
OFF rotation
D REMARKS

* When you want to change the running frequency, change Pr. 15 Jog frequency. (initial value "5Hz")
* When you want to change the acceleration/deceleration time, change Pr. 16 Jog acceleration/deceleration time (initial value "0.5s").
The acceleration time and deceleration time cannot be set separately for Jog operation.
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(2) Jog operation from PU
*Selects Jog operation mode from the operation panel and PU (FR-PU04/FR-PUQ7). Operation is performed only while the
start button is pressed.

Inverter
Three-phase AC ——o R/L1 Use——
power supply % %/III% yvjjj Motor

Operation panel

Operation — —— Display
1. Confirmation of the operation status indicator
and operation mode indication
® The monitor mode should have been

selected.
® The inverter should be at a stop.

2. Press to choose the PU Jog operation 2

mode.

3. Press .
® While is pressed, the motor rotates. Hold down

® The motor runs at 5Hz. (Pr. 15 initial value)

4 . Release

Release

MON
-

€
[ M
S |
)

3
I8

[When changing the frequency of PU Jog operation]
PRM indication is lit.
5. Press to choose the parameter setting

- I G
7

Alternating...Parameter setting complete.

mode.
= (The parameter number read previously
appears.)
6. Tumn @ until Pr. 15 Jog frequency appears. Vo
@ - B
\r
7. Press @ to show the currently set value. @ " - e MON
(5Hz) LU LS
8. Tum @ to set the value to " | 3 0 0. e~ _ MON 72)
@ - TS o
(10Hz) Ny === Ll
9 i
. Press @ to set.

S =
<
<
o

10.Perform the operations in steps 1 to 4.
The motor rotates at 10Hz.
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r ‘w/ —
e

4.7.3

NOTE

* When Pr. 29 Acceleration/deceleration pattern selection = "1" (S-pattern acceleration/deceleration A), the acceleration/
deceleration time is the period of time required to reach Pr. 3 Base frequency.

* The Pr. 15 setting should be equal to or higher than the Pr. 13 Starting frequency. Starting frequency

* The JOG signal can be assigned to the input terminal using any of Pr. 178 to Pr. 184 (input terminal function selection).
When terminal assignment is changed, the other functions may be affected. Set parameters after confirming the
function of each terminal.

* During Jog operation, the second acceleration/deceleration via the RT signal cannot be selected. (The other second

functions are valid. (Refer to page 227.))

"4", pressing of the operation panel and / of the parameter unit

(FR-PU04/FR-PUOQ7) starts the inverter and pressing stops the inverter.

¢ This function is invalid when Pr. 79 = "3".

* When Pr. 79 Operation mode selection =

Parameters referred to

e Pr. 13 Starting frequency U35~ Refer to page 114.

o Pr. 29 Acceleration/deceleration pattern selection (35~ Refer to page 115.

e Pr. 20 Acceleration/deceleration reference frequency, Pr. 21 Acceleration/deceleration time increments (35~ Refer to page 111.
* Pr. 79 Operation mode selection U~ Refer to page 196.

* Pr. 178 to Pr. 184 (input terminal function selection) 03 Refer to page 141.

Remote setting function (Pr. 59)

®Even if the operation panel is located away from the enclosure, you can use contact signals to perform continuous
variable-speed operation, without using analog signals.

®By merely setting this parameter, you can use the acceleration, deceleration and setting clear functions of the
motorized speed setter (FR-FK).

. Description
Parameter . Setting - -
Name Initial Value RH, RM, RL signal Frequency setting
Number Range . .
function storage function

0 Multi-speed setting —
1 Remote setting With
2 Remote setting Not used

59 Remote function selection 0 Not used
3 Remote setting (Turning STF/STR OFF

clears remotely-set
frequency.)

The above parameters can be set when Pr. 160 User group read selection ="0". (Refer to page 156.)

Forward rotation

A
~N
L
>
Inverter g When Pr: 59=1, 2 When P 59 = 1
STF s When Pr. 59=3
Acceleration g ro7=
* —¢RH & , When Pr. 59=2,3
Deceleration 5 1
*— RM a8 . 1
Clear 2 T ; Lo
RL © P Lo Lo
sb 0 b ' i Time
Acceleration ! o ' b P !
RN JoN[ i i e ] -
Connection diagram Deceleration | ' ! ' '
for remote setting (RM) __ PN L ; ;
Clear (RL) __! ' i [lon: | : | :
Forward rotaion | ' ' : | ' | '
(sTF) __| ON ON ON | ON
Power supply | ON L] ON
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(1) Remote setting function

*Use Pr. 59 to select whether the remote setting function is used or not and whether the frequency setting storage function
in the remote setting mode is used or not.
When Pr. 59 is set to any of "1 to 3" (remote setting function valid), the functions of the RH, RM and RL signals are
changed to acceleration (RH), deceleration (RM) and clear (RL).

*When using the remote setting function, following frequencies can be compensated to the frequency set by RH and RM
operation according to the operation mode.

During external operation (including Pr: 79 = "4") ....cccccviiieiiiiiiieenn external frequency command other than multi-speed
settings

During external operation and PU combined operation (Pr. 79 = "3") ... PU frequency command or terminal 4 input

During PU 0peration ..o PU frequency command

(2) Frequency setting storage

*The frequency setting storage function stores the remotely-set frequency (frequency set by RH/RM operation) into the
memory (EEPROM). When power is switched OFF once, then ON, operation is resumed with that output frequency value.
(Pr59="1")

<Frequency setting storage conditions>
Remotely-set frequency is stored in the following timings.

* When the start signal (STF or STR) turns OFF.

* Every minute after both the RH (acceleration) and RM (deceleration) signals turn OFF (ON). (The frequency is
overwritten if the latest frequency is different from the previous frequency when comparing the two. The state of the
RL signal does not affect writing.)

* When the power supply switches to the 24V external power supply while the start signal (STF or STR) is ON. ("EV"
appears on the operation panel when using the safety stop function model with FR-E7DS mounted. (R Refer to
page 340.)

.-z-.. NOTE
,: * The range of frequency changeable by RH

(acceleration) and RM (deceleration) is 0 to (HZ)“ The set frequency is clamped
maximum frequency (Pr. I or Pr. 18 setting). /at (main speed + Pr. 1)
Note that the maximum value of set frequency sl et S
) X 3 Output frequency is / N/ Set frequency
is (main speed + maximum frequency). clampedatPr 1/

Pr_ I ,,,,,,,,,,,,,, / N

Main speed setting |- -------- —-----

OH.
Acceleration (RH)

Deceleration (RM) 3 —

Forward rotation (STF) Q ON

» Time

R
|
|
|
|
|
|
|
|

4
i
|
|
|
T
|
|

* When the acceleration or deceleration signal switches ON, acceleration/deceleration time is as set in Pr. 44 Second
acceleration/deceleration time and Pr. 45 Second deceleration time. Note that when the time set in Pr. 7 or Pr. 8 is longer than
the time set in Pr. 44 or Pr. 45, the acceleration/deceleration time is as set in Pr. 7 or Pr. 8. (when RT signal is OFF)
When the RT signal is ON, acceleration/deceleration is made in the time set in Pr. 44/ and Pr. 45, regardless of the Pr. 7
or Pr. 8 setting.

* Even if the start signal (STF or STR) is OFF, turning ON the acceleration (RH) or deceleration (RM) signal varies the
preset frequency.

* When switching the start signal from ON to OFF, or changing frequency by the RH or RM signal frequently, set the
frequency setting value storage function (write to EEPROM) invalid (Pr. 59 = "2, 3"). If set valid (Pr. 59 = "1"), frequency
is written to EEPROM frequently, this will shorten the life of the EEPROM.

* The RH, RM, RL signals can be assigned to the input terminal using any Pr. 178 to Pr. 184 (input terminal function
selection). When terminal assignment is changed, the other functions may be affected. Set parameters after confirming
the function of each terminal.

¢ Also available for the Network operation mode.
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D REMARKS

During Jog operation or PID control operation, the remote setting function is invalid.

Setting frequency is "0"

* Even

when the remotely-set
frequency is cleared by turning
ON the RL (clear) signal after turn
OFF (ON) of both the RH and RM
signals, the inverter operates at
the remotely-set frequency stored
in the last operation if power is
reapplied before one minute has
elapsed since turn OFF (ON) of
both the RH and RM signals

When the remotely-set frequency
is cleared by turning ON the RL
(clear) signal after turn OFF (ON)
of both the RH and RM signals,
the inverter operates at the
frequency in the remotely-set
frequency cleared state if power is
reapplied after one minute has
elapsed since turn OFF (ON) of
both the RH and RM signals.

Remotely-set frequency stored last time

Output frequency (Hz)
=
Ej
=}
3
>
c
T

Remotely-set frequency
stored last time

Acceleration (RH) JoNI
Deceleration (RM)OFF:
Clear (RL)
Forward rotation (STF) 1 ON
Power supply —I ON

stored last time

Output frequency(Hz)

Remotely-set frequency

L oNn
L ON
1 minute

Operation is performed

at the set frequency OHz.

Acceleration (RH) ‘
Deceleration (RM) OFF}
Clear (RL) :
Forward rotation (STF)—, ON
ON

Power supply

L_ I OoN

/\ CAUTION

AWhen selecting this function, re-set the maximum frequency according to the machine.
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[+5~ Parameters referred to

Pr. 1 Maximum frequency, Pr. 18 High speed maximum frequency U35~ Refer to page 98.

Pr. 7 Acceleration time, Pr: 8 Deceleration time, Pr. 44 Second acceleration/deceleration time, Pr. 45 Second deceleration time 035~ Refer to page 111.
Pr. 178 to Pr. 184 (input terminal function selection) € Refer to page 141.
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4.8 Setting of acceleration/deceleration time and acceleration/
deceleration pattern

Purpose Parameter that should be Set Refer to Page
Motor acceleration/deceleration Acceleration/deceleration Pr.7, Pr. 8, Pr. 20, Pr. 21, Pr. 44, 1
time setting times Pr. 45, Pr. 147
. Starting frequency and
Starting frequency . Pr. 13, Pr. 571 114
start-time hold

Set acceleration/deceleration Acceleration/deceleration Pr. 29 15
pattern suitable for application pattern )
Aut ticall t opti Aut ti leration/

utoma |f:a y set op n'num' utoma |<': acceleration Pr. 61 to Pr. 63, Pr. 292 116
acceleration/deceleration time. deceleration

4.8.1 Setting of the acceleration and deceleration time
(Pr. 7, Pr. 8, Pr. 20, Pr. 21, Pr. 44, Pr. 45, Pr. 147)

Used to set motor acceleration/deceleration time.
Set a larger value for a slower speed increase/decrease or a smaller value for a faster speed increase/decrease.
For the acceleration time at automatic restart after instantaneous power failure, refer to Pr. 611 Acceleration time at a

restart (page 164).
Parameter . Setting .
Name Initial Value Description
Number Range
3.7K or lower 5s 0 to 3600/
7 Acceleration time | 5.5K, 7.5K 10s 3205 ) Motor acceleration time.
11K, 15K 15s
3.7K or lower 5s
8 Deceleration time | 55K, 7.5K 10s 0;80356520/ Motor deceleration time.
11K, 15K 15s
Acceleration/ Frequency that will be the basis of
deceleration acceleration/deceleration time.
2041 reference 60Hz 110 400Hz As acceleration/deceleration time, set the
frequency frequency change time from stop to Pr. 20.
Increments: 0.1s | Increments and setting
Acceleration/ 0 Range: 0 to range of acceleration/
21 x1 deceleration time 0 3600s deceleration time
increments 1 Increments: 0.01s | setting can be
Range: 0 to 360s changed.
Second 3.7K or lower 5s
44 1 acceleration/ 55K, 7.5K 10s 02203600/ Accellerago,\r:/deceleration time when the RT
S *2 signal is .
deceleration time | 11K, 15K 15s onat!
0 to 3600/ | Deceleration time when the RT signal is
Second
45 1 ) ) 9999 360s *2 ON.
deceleration time 9999 Acceleration time = deceleration time
Acceleration/ Frequency when automatically switching to
147+1 deceleration time 0 to 400Hz | the acceleration/deceleration time of Pr. 44
switching 9999 and Pr. 45.
frequency 9999 No function

*]1  The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
*2  Depends on the Pr. 21 Acceleration/deceleration time increments setting. The initial value for the setting range is "0 to 3600s" and the setting increments is "0.1s".

CTap ... Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number.

PARAMETERS
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(1) Acceleration time setting (Pr. 7, Pr. 20)

A
Pr. 20 — Runni *Use Pr. 7 Acceleration time to set the acceleration time required to reach Pr. 20
/ \ unning
(BOHi) frequency Acceleration/deceleration reference frequency from OHz.
i «Set the acceleration time according to the following formula.
58
gs . Pr. 20
o8 | Time Acceleration Acceleration time from a stop to the
= ‘ ; . = Maximum operatin x ; :
Acceleration time Deceleration time time setting f P Pr i 3g maximum operating frequency
Pr7,Pr44  Pr8 Prd5 requency - fr
Example) How to find the setting value for Pr 7 when increasing the output 60Hz
frequency to the maximum frequency of 50Hz in 10s with Pr 20 = 60Hz |Pr7 = W X 10s = 12.1s
(initial setting) and Pr. 13 = 0.5Hz. 2o oonz

(2) Deceleration time setting (Pr. 8, Pr. 20)

*Use Pr. 8 Deceleration time to set the deceleration time required to reach OHz from Pr. 20 Acceleration/deceleration reference

frequency.
*Set the deceleration time according to the following expression.

Deceleration Pr. 20 L . )
. . = - - x  Deceleration time from the maximum operating frequency to a stop
time setting Maximum operating frequency - Pr. 10
Example) How to find the setting value for Pr 8 when decreasing the output Prs = 120Hz X 108 = 255
: P s = 25.5s
frequency from the maximum frequency of 50Hz in 10s with Pr. 20 = 50Hz - 3Hz

120Hz and Pr. 10 = 3Hz.

(3) Change the setting range and increments of the acceleration/deceleration time (Pr. 21)

*Use Pr. 21 to set the acceleration/deceleration time and minimum setting range.
Value "0" (initial value) .........ccccccevierenne 0 to 3600s (minimum setting increments: 0.1s)
Value "1™ e 0 to 360s (minimum setting increments: 0.01s)

2. NOTE
® . |* Changing the Pr. 21 setting changes the acceleration/deceleration time setting (Pr. 7, Pr. 8, Pr. 16, Pr. 44, Pr. 45).
(It does not influence the setting of Pr. 611 Acceleration time at a restart .)

emn

<Example>
When Pr. 7 is set to "5.0s" at Pr. 21 setting of "0", and then Pr. 21 is changed to "1", the Pr. 7 setting automatically
changes to "0.5s".

112



Setting of acceleration/deceleration time and acceleration/ deceleration pattern \‘T

(4) Settwo kinds of acceleration/deceleration times (RT signal, Pr. 44, Pr. 45, Pr. 147)

*Pr. 44 and Pr. 45 are valid when the RT signal is ON, or the output frequency reaches or exceeds the setting of Pr. 147.

*When "9999" is set to Pr. 45, the deceleration time becomes equal to the acceleration time (Pr. 44).

*For the RT signal, set "3" in any of Pr. 178 to Pr. 184 (input terminal function selection) to assign the function.

*Acceleration/deceleration time changes when the RT signal turns ON or the output frequency reaches the Pr. 147 setting or
higher.

Pr. 147 Setting Acceleration/Deceleration Time Description
L No automatic switching of the acceleration/deceleration
9999 (initial value) Pr7,Pr8 .
time
0.00Hz Pr. 44, Pr. 45 Second acceleration/deceleration time from a start
Output frequency < Pr. 147: Pr. 7, Pr. 8 ) L . -
0.00Hz < Pr: 147 < Set frequency Acceleration/deceleration time automatic switching *
Pr. 147 < Output frequency: Pr: 44, Pr. 45
No automatic switching, since output frequency will not
Set frequency < Pr. 147 Pr.7,Pr8 o
reach the switching frequency

* When the RT signal turns on, the acceleration/deceleration time switches to the second acceleration/deceleration time even when the output frequency is
not reached to Pr. 147 setting.

Output frequency
(Hz)

Set
frequency

Pr. 147
setting

1 1
|[¢—>le—>! l——rle—>!
Slope set Slope set Slope set Slope set

by Pr.7 by Pr 44 by Pr. 44 by Pr. 8
(Pr. 45)

Acceleration time Deceleration time

| SR DU —

Time

== NOTE

,: * When the acceleration/deceleration pattern is S-pattern acceleration/deceleration A (refer to page 115), the acceleration/
deceleration time is the time required to reach Pr. 3 Base frequency .

* Acceleration/deceleration time formula when the set frequency is the base frequency or higher

t= i « T 24 i T T: Acceleration/deceleration time setting (s)
9 (P32 9 f: Set frequency (Hz)

* Guideline for acceleration/deceleration time at the Pr. 3 Base frequency of 60Hz (OHz to set frequency)

Frequency setting (Hz)
Acceleration/ 60 120 200 400
deceleration time (s)
5 5 12 27 102
15 15 35 82 305

* Changing terminal assignment may affect the other functions. Set parameters after confirming the function of each
terminal.

D REMARKS

* The RT signal acts as the second function selection signal and makes the other second functions valid. (Refer to page 144.)

* Ifthe Pr. 20 setting is changed, the Pr. 125 and Pr. 126 (frequency setting signal gain frequency) settings do not change.
Set Pr. 125 and Pr. 126 to adjust the gains.

* When the Pr: 7, Pr. 8, Pr. 44 and Pr. 45 settings are 0.03s or less, the acceleration/deceleration time is 0.04s. At that time, set Pr.
20 to "120HZ" or less.

* Any value can be set to the acceleration/deceleration time but the actual motor acceleration/deceleration time cannot be made shorter
than the shortest acceleration/deceleration time determined by the mechanical system J (moment of inertia) and motor torque.

PARAMETERS

T?g Parameters referred to

Pr: 3 Base frequency 035 Refer to page 100.

Pr. 10 DC injection brake operation frequency 035 Refer to page 130.

Pr. 29 Acceleration/deceleration pattern selection & Refer to page 115.
Pr: 125, Pr: 126 (frequency setting gain frequency) U35~ Refer to page 181.
Pr. 178 to Pr. 184 (input terminal function selection) 035 Refer to page 141.
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4.8.2 Starting frequency and start-time hold function (Pr. 13, Pr. 571)

You can set the starting frequency and hold the set starting frequency for a certain period of time.
Set these functions when you need the starting torque or want to smooth motor drive at a start.

Parameter . X L.
Name Initial Value Setting Range Description
Number
Frequency at start can be set in the range
13 Starting frequenc 0.5Hz 0 to 60Hz 0 to 60Hz.

9 q y ' Starting frequency at which the start

signal is turned ON.
. . 0.0 to 10.0s Holding time of Pr. 13 Starting frequency.
571 Holding time at a start 9999
g 9999 Holding function at a start is invalid

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

(1) Starting frequency setting (Pr. 13)

Output
freq(ﬂ‘;')‘cy Frequency at start can be set in the range 0 to 60Hz.
*You can set the starting frequency at which the start signal is turned
4 ON.
Setting
range

STF

~z-.. NOTE
:, ® : The inverter will not start if the frequency setting signal is less than the value set in Pr. 13.

- .
Yau?

For example, when 5Hz is set in Pr. 13, the motor will not start running until the frequency setting signal reaches 5Hz.

(2) Start-time hold function (Pr. 571)
Output 4

frequency (Hz) *This function holds during the period set in P~ 571 and the output
frequency set in Pr. 13 Starting frequency.

60|
Setti *This function performs initial excitation to smooth the motor drive at a
etting

range start.

Pr 13

e, D> REMARKS
1 Pr. 571 setting time IWhen Pr. 13 ="0Hz", the starting frequency is held at 0.01Hz.
STF ON
..=-. NOTE

:‘ ' ,: * When the start signal was turned OFF during start-time hold, deceleration is started at that point.
* At switching between forward rotation and reverse rotation, the starting frequency is valid but the start-time hold
function is invalid.

/\ CAUTION

A Note that when Pr. 13 is set to any value equal to or lower than Pr. 2 Minimum frequency, simply turning ON the
start signal will run the motor at the preset frequency even if the command frequency is not input.

(45~ Parameters referred to

I Pr. 2 Minimum frequency 1€ Refer to page 98.
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4.8.3 Acceleration/deceleration pattern (Pr. 29)

l You can set the acceleration/deceleration pattern suitable for application.

Parameter L . A
Name Initial Value | Setting Range Description
Number

0 Linear acceleration/ deceleration

Acceleration/deceleration - .
29 . 0 1 S-pattern acceleration/deceleration A
pattern selection

2 S-pattern acceleration/deceleration B

The above parameters can be set when Pr. 160 User group read selection ="0". (Refer to page 190.)

(1) Linear acceleration/deceleration (Pr. 29 = "0", initial value)

Setting value "0"

A [Lingzrczlzcrz't?;i]“o”/ «For the inverter operation, the output frequency is made to change linearly (linear

N

T - acceleration/deceleration) to prevent the motor and inverter from excessive stress

& [ to reach the set frequency during acceleration, deceleration, etc. when frequency

[}

u% [ changes. Linear acceleration/deceleration has a uniform frequency/time slope.

z |

5 |

(@] |

|y
Time
. (2) S-pattern acceleration/deceleration A (Pr. 29 ="1")
_ 4 [S-pattern acceleration/ *For machine tool spindle applications, etc.
£ deceleration A] . . . . .
= Used when acceleration/deceleration must be made in a short time to a high-
>
§ speed range of not lower than the base frequency.
?‘; In this acceleration/deceleration pattern, Pr. 3 Base frequency (fb) is the inflection
; b point of the S pattern and you can set the acceleration/deceleration time
§ appropriate for motor torque reduction in a constant-power operation range of
base frequency (fb) or higher.

e " NOTE

° ,: * As the acceleration/deceleration time of S-pattern acceleration/deceleration A, set the time taken until Pr. 3 Base
frequency is reached, not Pr. 20 Acceleration/deceleration reference frequency.

(3) S-pattern acceleration/deceleration B (Pr. 29 = "2")
etling value

[S-pattern acceleration/ *For prevention of load shifting in conveyor and other applications.

deceleration B] . . . . .

—— Since acceleration/deceleration is always made in an S shape from current
frequency (f2) to target frequency (f1), this function eases shock produced at
acceleration/deceleration and is effective for load collapse prevention, etc.

N

N

Set frequency (Hz)

NG
>

—
N

N
T
\

Output frequency (Hz)

Time

==.. NOTE

.

PARAMETERS

:, ° ,: * When the RT signal turns ON during acceleration or deceleration with the S-pattern acceleration/deceleration B
.-t enabled, a pattern of acceleration or deceleration changes to linear at the moment.

(I zgp Parameters referred to

Pr: 3 Base frequency 035 Refer to page 100.

Pr. 7 Acceleration time, Pr. 8 Deceleration time, Pr. 20 Acceleration/deceleration reference frequency = Refer to page 111.
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4.8.4 Shortest acceleration/deceleration (automatic acceleration/deceleration)
(Pr. 61 to Pr. 63, Pr. 292, Pr. 293)

The inverter operates in the same conditions as when appropriate values are set in each parameter even if
acceleration/deceleration time and V/F pattern are not set. This function is useful when you just want to operate, etc.
without fine parameter setting.

Parameter . ) L.
Name Initial Value |Setting Range Description
Number
Set the reference current during shortest acceleration/
0 to 500A )
61 Reference current 9999 deceleration.
9999 Inverter rated output current value is reference
Reference value at 010 200% |Set the limit value during shortest acceleration.
62 acceleration 9999 9999 150% is a limit value
Reference value at 0 to 200% Set the limit value during shortest deceleration.
63 deceleration 9999 9999 150% is a limit value
0 Normal operation mode
Automatic acceleration/ 1 Shortest acceleration/deceleration mode (without brake)
292 deceleration 0 1 Shortest acceleration/deceleration mode (with brake)
78 Brake sequence mode 1, 2
’ (Refer to page 137.)
0 Both acceleration and deceleration are made in the
shortest acceleration/deceleration mode
293 Acceleration/deceleration 0 ] Only acceleration is made in the shortest
separate selection acceleration/deceleration mode
5 Only deceleration is made in the shortest
acceleration/deceleration mode

The above parameters can be set when Pr. 160 User group read selection ="0". (Refer to page 190.)

(1) Shortest acceleration/deceleration mode (Pr. 292 = "1, 11", Pr. 293)

*Set when you want to accelerate/decelerate the motor for the shortest time. It is desired to make acceleration/deceleration
in a shorter time for a machine tool etc. but the design values of machine constants are unknown.

*Acceleration/deceleration speed is automatically adjusted at a start of acceleration/deceleration from the value of the
setting value of Pr. 7 Acceleration time and Pr. 8 Deceleration time so that acceleration/deceleration is made with the
maximum torque the inverter can output. (The setting values of Pr. 7 and Pr. 8 are not changed.)

*Either acceleration or deceleration can be made in the shortest time using Pr. 293 Acceleration/deceleration separate
selection. When the setting value is "0" (initial value), both acceleration and deceleration can be made in the shortest time.

*Set "11" when an optional MRS type, MYS type brake resistor, high-duty brake resistor or brake unit is connected.
Deceleration time can be further shortened.

*When the shortest/acceleration mode is selected, the stall prevention operation level during acceleration/deceleration from
the value of becomes 150% (adjustable using Pr. 61 to Pr. 63). Setting of Pr. 22 Stall prevention operation level is used only
during a constant speed operation.

*It is inappropriate to use for the following applications.

a) Machine with a large inertia such as a fan (more than 10 times). Since stall prevention operation will be activated for
a long time, this type of machine may be brought to an alarm stop due to motor overloading, etc.
b) To perform operation with a constant acceleration/deceleration time.

@ )>» REMARKS

* Even if automatic acceleration/deceleration mode has been selected, inputting the JOG signal (Jog operation) or RT signal
(second function selection) during an inverter stop will switch to the normal operation and give priority to Jog operation or
second function selection. Note that JOG and RT signal input is invalid even if JOG signal and RT signal are input during
operation in automatic acceleration/deceleration mode.

* Since acceleration/deceleration is made with the stall prevention operation being activated, the acceleration/deceleration speed
always varies according to the load conditions.

* Note that when proper values are set in Pr. 7 and Pr. 8, acceleration/deceleration time may be shorter than selecting shortest
acceleration/deceleration mode.
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(2) Adjustment of shortest acceleration/deceleration mode (Pr. 61 to Pr. 63)

*By setting the adjustment parameters Pr. 6/ and Pr. 63, the application range can be made wider.

Parameter . L.
Name Setting Range Description
Number
For example, when the motor and inverter are different in capacity,
0 to 500A set the rated motor current value.
61 Reference current Set reference current (A) of the stall prevention operation level
during acceleration/deceleration.
9999 (initial value) The inverter rated current is defined as reference.
Set when it is desired to change the reference level of acceleration
62 Referenc? value at 0 to 200% and deceleration.
acceleration ° Set the stall prevention operation level (ratio to the current value of
Reference value at Pr. 61) during acceleration/deceleration.
63 deceleration 9999 (initial value) Stall prev.ention operation level is 150% for the shortest acceleration/
deceleration.

D REMARKS

* Since the Pr: 61 to Pr. 63 settings automatically return to the initial value (9999) if the Pr. 292 setting is changed, set Pr. 292 first
when you need to set Pr. 61 to Pr. 63.

Parameters referred to

Pr. 0 Torque boost & Refer to page 87.
Pr. 7 Acceleration time, Pr. 8 Deceleration time 135~ Refer to page 111.
Pr. 22 Stall prevention operation level I Refer to page 94.

PARAMETERS
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4.9 Selection and protection of a motor

Purpose Parameter that should be Set Refer to Page
Motor protection from overheat Electronic thermal O/L relay Pr. 9, Pr. 51 118
Use the constant-torque motor Applied motor Pr. 71 120
Maximize the motor performance for Pr. 71, Pr. 80 to Pr. 84,
operation in magnetic flux vector Offline auto tuning Pr. 90 to Pr. 94, Pr. 96, 122
control method Pr. 859

4.9.1

Motor overheat protection (Electronic thermal O/L relay) (Pr. 9, Pr. 51)

optimum protective characteristics, including reduced motor cooling capability, at low speed.

I Set the current of the electronic thermal relay function to protect the motor from overheat. This feature provides the

Parameter e 5 L.
Name Initial Value Setting Range Description
Number
Electronic thermal O/L Inverter
9 0 to 500A Set the rated motor current.

relay rated current *1
Second electronic thermal 0 to 500A Valid when the RT signal is ON.

51%2 OIL relay 3 9999 Set the rated motor current.

elay 9999 Second electronic thermal O/L relay invalid

*]  The initial value of the 0.75K or lower is set to 85% of the inverter rated current.
*2  The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
*3  When parameter is read using the FR-PU04, a parameter name different from an actual parameter is displayed.

(1) Electronic thermal O/L relay (Pr. 9)

Electronic thermal O/L relay operation characteristic

S Pr. 9= 100% setting of inverter rating=2
S Pr. 9= 50% setting of inverter rating«1, 2 /
o | > X |
f E 7071301 — 30Hz or more 3
£ I
= .g ormore =3 —20Hz | [+ Operation range
Ex < | 60 20Hz — 10Hz, Range on the right of characteristic curve
© 2 10Hz 6Hz | |+Non-operation range
2 % 6Hz__ | | g 0.5Hz | Range on the left of characteristic curve
é S 50 0.5Hz = :
Characteristic when electronic thermal
\\ \ __relay function for motor protection is turned off
g 240 I (when Pr. 9 setting is 0 (A))
g o |
(2} ~ I
z o 180
s |E i
£ = |
F |8 120 | Range for
g |8 | transistor
s |8 | protection
e o
1<) 60
(5
®
52.5%\ 105% —

50 100 150 230
Inverter output current (%)
(% to the inverter rated current)

*1  When 50% of the inverter rated output current (current value) is set to Pr. 9

*2  The % value denotes the percentage to the inverter rated output current. It is not the percentage to the motor rated current.

*3  When you set the electronic thermal O/L relay dedicated to the Mitsubishi Electric constant-torque motor, this characteristic curve applies to operation at 6Hz
or higher. (For selection of the operation characteristic, refer to page 120.)

.=~ NOTE
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This function detects the overload (overheat) of the
motor and trips. (The operation characteristic is shown
on the left)

» Set the rated current (A) of the motor in Pr. 9.

(If the motor has both 50Hz and 60Hz rating and the
Pr. 3 Base frequency is set to 60Hz, set the 1.1 times of
the 60Hz rated motor current.)
Set "0" in Pr. 9 when you do not want to operate the
electronic thermal O/L relay, e.g. when using an
external thermal relay with the motor. (Note that the
output transistor protection of the inverter functions
(E.THT).)
When using a Mitsubishi Electric constant-torque
motor
1) Set"1" or "13 to 16", "50", "53", "54" in any of Pr.
71. (This provides a 100% continuous torque
characteristic in the low-speed range.
2) Set the rated current of the motor in Pr. 9.

* The internal thermal integrated value of the electronic thermal relay function is reset by inverter power reset and
reset signal input. Avoid unnecessary reset and power-OFF.

Install an external thermal relay (OCR) between the inverter and a motor when operating several motors by one
inverter, or when using a multi-pole motor or specialized motor. In this case, set 0A to the electronic thermal O/L relay
setting of the inverter. For the external thermal relay, determine the setting value in consideration of the current
indicated on the motor's rating plate and the line-to-line leakage current. (Refer to page 44.) Self-cooling ability of a
motor is reduced at low speed operation. Use a motor with a built-in thermal protector.

When the difference between the inverter and motor capacities is large and the setting is small, the protective
characteristics of the electronic thermal relay function will be deteriorated. In this case, use an external thermal relay.
A special motor cannot be protected by the electronic thermal relay function.

The operation time of the transistor protection thermal shortens when the Pr. 72 PWM frequency selection setting

increases.
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(2) Set two different electronic thermal O/L relays (Pr. 51)

Use this function when running two motors of different rated currents individually by a single inverter. (When running two
motors together, use external thermal relays.)

*Set the rated current of the second motor to Pr. 51.

*When the RT signal is ON, thermal protection is provided based on the Pr. 51 setting.

*For the terminal used for RT signal input, set "3" in any of Pr. 178 to Pr. 184 (input terminal function selection) to assign the function.

mc Pr. 450 Pr.9 Pr.51 RT = OFF RT =ON
; Second applied Electronic Second electronic First |Second| First |Second
motor thermal O/L relay thermal O/L relay motor | motor | motor | motor

9999 X X X X

9999 0 0 X X X X

0.01 to 500 x A x @)

9999 O x @) x

9999 Other than 0 0 O X A x

0.01 to 500 (@) A A @)

9999 X X X X

Other than 9999 0 0 x x x x

0.01 to 500 x A x (@)

9999 (@) A A @)

Other than 9999 Other than 0 0 O X A x

0.01 to 500 (@) A A @)

O... Output current value is used to perform integration processing.
A... Output current is assumed as 0A to perform integration processing (cooling processing).
... Electronic thermal relay function is not activated.

D REMARKS
I * The RT signal acts as the second function selection signal and makes the other second functions valid. (Refer to page 144.)

(3) Electronic thermal relay function prealarm (TH) and alarm signal (THP signal)
* The alarm signal (THP) is output and electronic thermal

100%: Electronic thermal O/L relay alarm operation value relay function prealarm (TH) is displayed when the
electronic thermal O/L relay cumulative value reaches
Electronic thermal o 85% of the level setin Pr. 9 or Pr. 51. If it reaches 100%
. 100% . .
relay function 85% of the Pr. 9 Electronic thermal O/L relay setting, a motor
operation level overload trip (E.THM/E.THT) occurs.

* The inverter does not trip even when the alarm signal
(THP) is output.

* For the terminal used for the THP signal output, assign
the function by setting "8 (positive logic) or 108
(negative logic)" in any of Pr 190 to Pr. 192 (output
terminal function selection,).

Electronic thermal

O/L relay alarm OFF ON/ 'ON . Time
(THP) g

=, NOTE

:, o .l Changing the terminal assignment using Pr.190 to Pr.192 (output terminal function selection) may affect the other
halad functions. Set parameters after confirming the function of each terminal.

(4) External thermal relay input (OH signal)

Thermal relay * To protect the motor against overheat, use the OH signal when using an external

protector thermal relay or the built-in thermal protector of the motor.

Motor * When the thermal relay operates, the inverter trips and outputs the fault signal
(E.OHT).

* For the terminal used for OH signal input, assign the function by setting "7" to any of
Pr. 178 to Pr.184 (input terminal function selection).

Inverter

External thermal relay input
connection example

.~=-.. NOTE

,: * Changing the terminal assignment using Pr. 178 to Pr. 184 (input terminal function selection) may affect the other
Suet functions. Set parameters after confirming the function of each terminal.

PARAMETERS

Parameters referred to

Pr: 71 Applied motor (35~ Refer to page 120.

Pr. 72 PWM frequency selection = Refer to page 176.

Pr. 178 to Pr. 184 (input terminal function selection) I Refer to page 141.
Pr: 190 to Pr. 192 (output terminal function selection) U35~ Refer to page 147.
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7/ Selection and protection of a motor

4.9.2 Applied motor (Pr. 71, Pr. 450)

Setting of the used motor selects the thermal characteristic appropriate for the motor.

Setting is required to use a constant-torque motor. Thermal characteristic of the electronic thermal relay function
suitable for the motor is set.

When General-purpose magnetic flux vector or Advanced magnetic flux vector control is selected, the motor constants
(SF-PR, SF-JR, SF-HR, SF-JRCA, SF-HRCA, etc.) necessary for control are selected as well.

Parameter Initial i L.
Name Setting Range Description
Number Value
71 Aoplied motor 0 0,1,31to06, 13 to 16, 23, | Selecting the standard motor or constant-torque motor
PP 24,40, 43, 44, 50, 53, 54 | sets the corresponding motor thermal characteristic.
0,1 Set when using the second motor.
450 Second applied motor 9999 9999 Second motor is invalid
(thermal characteristic of the first motor (Pr. 71))

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

(1) Set the motor to be used
Refer to the following list and set this parameter according to the motor used.

Pr. 71 (Pr. 450) Thermal Characteristic of
Setting Used Motor the Electronic Thermal
Relay Function
Pr.71 | Pr.450 Standard | Constant-torque
(Pr: 71 ini(t)ial value) Standard motor (such as SF-JR) ©)
1 Mitsubishi Electric constant-torque motor (such as SF-JRCA) ©)
40 — Mitsubishi Electric high-efficiency motor (SF-HR) O
50 — Mitsubishi Electric constant-torque motor (SF-HRCA) ©)
1 Mitsubishi Electric high-performance energy-saving o
motor SF-PR
3 — Standard motor O
13 — Constant-torque motor Select ¢
23 — |Mitsubishi Electric standard motor "Offline auto tuning setting o
(SF-JR 4P 1.5kW or lower)
43 — Mitsubishi Electric high efficiency motor (SF-HR) ©)
53 — Mitsubishi Electric constant-torque motor (SF-HRCA) O
1 Mitsubishi Electric high-performance energy-saving o
motor SF-PR
4 — Standard motor ©)
14 — Constant-torque motor Auto tuning data can be read, 19
o4 __ |[Mitsubishi Electric standard motor changed, and set. o
(SF-JR 4P 1.5kW or lower)
44 — Mitsubishi Electric high efficiency motor (SF-HR) @)
54 — Mitsubishi Electric constant-torque motor (SF-HRCA) O
5 — Standard motor Star_ Direct input of ©)
15 — Constant-torque motor connection motor constants O
6 — Standard motor Delta i O
16 — Constant-torque motor connection is enabled o)
— (ini?a?ezue) Without second applied motor

D REMARKS

* When performing offline auto tuning, set any of "3, 13, 23, 43, 53" in Pr. 71.
(Refer to page 122 for offline auto tuning.)
* For the 5.5K and 7.5K, the Pr. 0 Torque boost and Pr. 12 DC injection brake operation voltage settings are automatically changed
according to the Pr: 71 setting as follows.
Automatic Change Parameter Standard Motor Setting *1 Constant-torque Motor Setting *2
Pr.0 3% 2%
Pr. 12 4% 2%

x1  Pr 71 setting: 0, 3 to 6, 23, 24,40, 43, 44
*2  Pr. 71 setting: 1, 13 to 16, 50, 53, 54

.-z-.. NOTE

' * |- set the electronic thermal relay function to the thermal characteristic for the constant-torque motor when using a
geared motor (GM-S, GM-D, GM-SY, GM-HY2 series) to perform Advanced magnetic flux vector control or General-
purpose magnetic-flux vector control.
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(2) Use two motors (Pr. 450)

» Set Pr. 450 Second applied motor to use two different motors with one inverter.

* When "9999" (initial value) is set, no function is selected.

* When a value other than 9999 is set in Pr. 450, the second motor is valid when the RT signal turns ON.

* For the RT signal, set "3" in any of Pr. 178 to Pr. 184 (input terminal function selection) to assign the function.

@ )>» REMARKS

I * The RT signal acts as the second function selection signal and makes the other second functions valid. (Refer to page 144.)

-z, NOTE
:‘ ! ,: * Changing the terminal assignment using Pr. 178 to Pr. 184 (input terminal function selection) may affect other functions.
Seet Set parameters after confirming the function of each terminal.

(3) Using the Mitsubishi Electric SF-PR high-performance energy saving motor (Pr. 0, Pr. 14, Pr. 71, Pr. 81)
To drive the SF-PR motor with a constant torque load using V/F control, set the following parameters.

e Set"0"in Pr. 14.

e Set"1"in Pr. 71.

» Set Pr. 81 according to the number of poles of the SF-PR.
» Set Pr. 0 in accordance with the following table.

Pr. 0 Torque boost Setting (%)
SF-PR (200/400V) Output of 150% tc:)rque at Output of 150% torque at 6Hz required
6Hz not required
Output (kW) Pr81=2,4,6 Pr.81=2 Pr.81=4 Pr.81=6
0.75K 4 7.4 6 6.4
1.5K 3 5.8 5 3.7
2.2K 2.5 6 4.5 3.3
3.7K 2.5 6.4 4.5 4.2
5.5K 2 4.5 3.7 3.3
7.5K 2 4.4 4.5 3.8
11K 1.5 3.5 3.3 3.5
15K 1.5 4.5 3 3.5

D REMARKS

* Output current tends to increase when using the SF-PR motor, compared to using SF-JR or SF-HR series motors. Depending
on the load conditions, output current may increase even with the torque boost values stated in the table above.
When a protective function such as electronic thermal O/L relay (E.THT, E.THM) or stall prevention (OL, E.OLT) is activated,
adjust the Pr. 0 Torque boost setting according to the load.

/\ CAUTION

A Make sure to set this parameter correctly according to the motor used.
Incorrect setting may cause the motor to overheat and burn.

Parameters referred to

Pr. 0 Torque boost =3 Refer to page 87.

Pr. 12 DC injection brake operation voltage € Refer to page 130.

Pr. 80 Motor capacity, Pr. 81 Number of motor poles I Refer to page 122.

Pr. 82 to Pr. 84, Pr. 90 to Pr. 94 (motor constants), Pr. 96 Auto tuning setting/status 0 Refer to page 122.
Pr: 800 Control method selection U35~ Refer to page 86.
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4.9.3

Exhibiting the best performance for the motor (offline auto tuning)

(Pr. 71, Pr. 80 to Pr. 84, Pr. 90 to Pr. 94, Pr. 96, Pr. 859)

The motor performance can be maximized with offline auto tuning.
®\What is offline auto tuning?

When performing Advanced magnetic flux vector control or General-purpose magnetic flux vector control, the motor
can be run with the optimum operating characteristics by automatically measuring the motor constants (offline auto
tuning) even when each motor constants differs, other manufacturer's motor is used, or the wiring length is long.

Parameter . 5 o
Name Initial Value Setting Range Description
Number
0,1,3t06, By selecting a standard motor or constant-
71 Applied motor 0 13 to 16, 23, 24, 40, | torque motor, thermal characteristic and motor
43, 44, 50, 53, 54 | constants of each motor are set.
. 0.1 to 15kW Applied motor capacity.
80 Motor capacity 9999 9990 VIF control
2,4,6,8,10 Number of motor poles.
81 Number of motor poles 9999 9999 VI control
Tuning data
0 to 500A (The value measured by offline auto tuning is
I automatically set.)
82 Motor excitation current 9999 Uses the Mitsubishi Electric motor (SF-PR,
9999 SF-JR, SF-HR, SF-JRCA, SF-HRCA)
constants.
100V, 200V
83 Rated motor voltage 200V class 0 to 1000V Rated motor voltage (V).
400V class | 400V
84 Rated motor frequency 60Hz 10 to 120Hz Rated motor frequency (Hz).
90 Motor constant (R1) 9999 0 to 500, 9999
91 Motor constant (R2) 9999 010500, 9999 | 1uning data . .
Motor constant (L1)/d- (The vallue measured by offline auto tuning is
92 . 9999 0 to 1000mH, 9999 | automatically set.)
shaft inductance 9999: Uses the Mitsubishi Electric motor (SF-
93 Motor constant (L.2)/q- 9999 0to 1000mH, 9999 | PR, SF-JR, SF-HR, SF-JRCA, SF-HRCA)
shaft inductance constants.
94 Motor constant (X) 9999 0 to 100%, 9999
0 Offline auto tuning is not performed
For Advanced magnetic flux vector control
1 Offline auto tuning is performed without motor
running (all motor constants).
For General-purpose magnetic flux vector
96 Auto tuning setting/ 0 control
status 11 Offline auto tuning is performed without motor
running.
(motor constant (R1) only)
Offline auto tuning for V/F control (automatic
21 restart after instantaneous power failure (with
frequency search)) (Refer to page 167.)
Tuning data
0 to 500A (The value measured by offline auto tuning is
automatically set.)
859 Torque current 9999 Uses the Mitsubishi Electric motor (SF-PR,
9999 SF-JR, SF-HR, SF-JRCA, SF-HRCA)
constants.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
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* The setting range and increments of Pr. 82, Pr. 90 to Pr. 94 and Pr. 859 changes according to the setting value of Pr. 71 and

Pr. 96.
i . Auto Tuning Measured Value
Applied Motor Internal Stored Value *1 Direct Input Value *2 .
Parameter . . Setting 5 Setting . Setting
Function Name Setting Range Setting Range Setting Range
Number Increments Increments Increments
82 Motor excitation current| 0 to 500A, 9999 0.01A 0 to 500A, 9999 0.01A 0 to ****, 9999 1
90 Motor constant (R1) 0 to 500, 9999 0.001Q 0 to 500, 9999 0.001Q 0 to ****, 9999 1
91 Motor constant (R2) 0 to 500, 9999 0.001Q 0 to 500, 9999 0.001Q 0 to ****, 9999 1
Motor constant (L1)/d-
92 ) 0 to 1000mH, 9999 0.1mH 0 to 5002, 9999 0.001Q 0 to ****, 9999 1
shaft inductance
Motor constant (L2)/g-
93 ) 0 to 1000mH, 9999 0.1mH 0 to 5002, 9999 0.001Q 0 to ****, 9999 1
shaft inductance
94 Motor constant (X) 0 to 100%, 9999 0.1% 0 to 5000, 9999 0.01Q 0 to ****, 9999 1
859 Torque current 0 to 500A, 9999 0.01A 0 to 500A, 9999 0.01A 0 to ****, 9999 1

*1  When Pr. 71 ="0, 1, 40 or 50", or setting value of Pr. 96 read after performing offline auto tuning is not "3, 13, 23".
*2  When Pr. 71 ="5, 6, 15, or 16"
*3  When Pr. 71 ="3, 13, 23, 43 or 53" and setting value of Pr. 96 read after performing offline auto tuning is "3, 13, 23". Or when Pr. 71 = "4, 14, 24, 44 or 54".

POINT
 This function is valid only when a value other than "9999" is set in Pr. 80 and Pr. 81 and Advanced magnetic flux

vector control or General-purpose magnetic flux vector control is selected.
You can copy the offline auto tuning data (motor constants) to another inverter with the PU (FR-PUOQ7).

Even when motors (other manufacturer's motor, SF-JRC, etc.) other than Mitsubishi Electric standard motor
(SF-JR 0.2kW or higher), Mitsubishi Electric high efficiency motor (SF-HR 0.2kW or higher), Mitsubishi Electric
constant-torque motor (SF-JRCA four-pole, SF-HRCA 0.2kW to 15kW), or Mitsubishi Electric high-performance
energy-serving motor (SF-PR) are used or the wiring length is long (30m or more as a reference), using the
offline auto tuning function runs the motor with the optimum operating characteristics.
Tuning is enabled even when a load is connected to the motor.
As the motor may run slightly, fix the motor securely with a mechanical brake or make sure that there will be no
problem in safety if the motor runs (caution is required especially in elevator). Note that tuning performance is
unaffected even if the motor runs slightly.
Reading/writing/copy of motor constants tuned by offline auto tuning are enabled.
The offline auto tuning status can be monitored with the operation panel and PU (FR-PU04/FR-PUQ7).

Do not connect a surge voltage suppression filter (FR-ASF-H/FR-BMF-H) between the inverter and motor.

(1) Before performing offline auto tuning

Check the following before performing offline auto tuning.
* Make sure Advanced magnetic flux vector control or General-purpose magnetic flux vector control (Pr. 80, Pr. 81) is
selected. (Tuning can be performed even under V/F control selected by turning ON X18.)

* A motor should be connected. Note that the motor should be at a stop at a tuning start.

* The motor capacity should be equal to or one rank lower than the inverter capacity (note that the capacity should be
0.1kW or higher).

* A high-slip motor, high-speed motor and special motor cannot be tuned. (The maximum frequency is 120Hz.)

* As the motor may run slightly, fix the motor securely with a mechanical brake or make sure that there will be no problem
in safety if the motor runs (caution is required especially in elevator). Note that tuning performance is unaffected even if
the motor runs slightly.

» Offline auto tuning will not be performed properly if it is performed with a surge voltage suppression filter (FR-ASF-H/FR-
BMF-H) connected between the inverter and motor. Remove it before starting tuning.
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(2) Setting
1) Select Advanced magnetic flux vector control (refer to page 88) or General-purpose magnetic flux vector control (refer to
page 91).
2) Set "1" or "11" in Pr. 96 Auto tuning setting/status.
* When the setting is "1" ....... Tune all motor constants without running the motor.
When performing Advanced magnetic flux vector control, set "1" to perform tuning.
It takes approximately 25 to 75s* until tuning is completed.
(Excitation noise is produced during tuning.)
*Tuning time differs according to the inverter capacity and motor type.
* When the setting is "11"...... Tune motor constants (R1) only without running the motor.

When performing General-purpose magnetic flux vector control, set "11" to perform
tuning.
It takes approximately 9s until tuning is completed.
3) Set the rated motor current (initial value is inverter rated current) in Pr. 9 Electronic thermal O/L relay. (Refer to page 118.)
4) Set the rated voltage of motor (initial value is 200V/400V) in Pr: 83 Rated motor voltage and rated motor frequency (initial
value is 60Hz) in Pr. 84 Rated motor frequency.
(For a Japanese standard motor, etc. which has both 50Hz and 60Hz rated values, use it with an initial value (200V/60Hz
or 400V/60Hz).
5) Set Pr. 71 Applied motor according to the motor used.

Motor Pr. 71 Setting *1
SF-JR 3
Mitsubishi Electric standard motor SF-JR 4P 1.5kW or lower 23
Mitsubishi Electric high efficiency motor SF-HR 43
Others 3
SF-JRCA 4P 13
Mitsubishi Electric constant-torque motor SF-HRCA 53
Others (SF-JRC, etc.) 13
Mitsubishi Electric high-performance energy-saving motor | SF-PR
Other manufacturer's standard motor — 3
Other manufacturer's constant-torque motor — 13

*1  Refer to page 120, for other settings of Pr. 71.
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(3) Execution of tuning

POINT

Before performing tuning, check the monitor display of the operation panel or parameter unit (FR-PU04/FR-PUQ7)
if the inverter is in the status for tuning. (Refer to 2) below) When the start command is turned ON under V/F
control, the motor starts.

1) When performing tuning or PU operation, press of the operation panel or or of the parameter unit
(FR-PUO4/FR-PUOQ7).
For external operation, turn ON the run command (STF signal or STR signal). Tuning starts.

D REMARKS

» Satisfy the required inverter start conditions to start offline auto tuning. For example, stop the input of MRS signal.

 To force tuning to end, use the MRS or RES signal or press of the operation panel. (Turning the start signal (STF signal

or STR signal) OFF also ends tuning.)

During offline auto tuning, only the following 1/O signals are valid: (initial value)

* Input terminal <valid signal> MRS, RES, STF, STR

* Qutput terminal RUN, FM, A, B, C

Note that the progress status of offline auto tuning is output in eight steps from FM when speed and output frequency are
selected.

Do not perform ON/OFF switching of the second function selection signal (RT) during execution of offline auto tuning. Auto
tuning is not executed properly.

-z, NOTE

:, ' ,: * Since the RUN signal turns ON when tuning is started, caution is required especially when a sequence which
releases a mechanical brake by the RUN signal has been designed.

* When executing offline auto tuning, input the run command after switching on the main circuit power (R/L1, S/L2, T/
L3) of the inverter.

* When Pr. 79 Operation mode selection = "7" (PU operation interlock), turn ON the X12 signal, and tune in the PU operation
mode.

2) Monitor is displayed on the operation panel and parameter unit (FR-PU04/FR-PUQ7) during tuning as below.

Parameter Unit X L
. Operation Panel Indication
(FR-PUO04/FR-PUO07) Display
Pr. 96 setting 1 11 1 11
. READ:List READ:List
---STOP_PU ---STOP__PU
. L I 1 I o R oy
(2) Tuning in progress TUNE 5 TUNE (¢ BT
STF_FWD _PU STF_FWD PU
TrrnnTn THITHOTIT Blinking Blinking
(3) Normal end TUNE 3 TUNE 13 — RN moN —  RUN woN
COMPLETION COMPETION - ovs e R iy e (7))
STF_STOP_PU STF_STOP_PU = = = = o
(4) Error end [11]
(when inverter protective %“9”””2”” ':-,' = :ﬁ" E
. . ERROR
function operation is STE STOP PU =
activated) <
<
o
D REMARKS
» Reference: Offline auto tuning time (when the initial value is set)
Offline Auto Tuning Setting Time

Approximately 25 to 75s
(Tuning time differs according to the inverter capacity and motor type.)
Tune motor constants (R1) only (P 96 = "11") | Approximately 9s

Tune all motor constants (Pr: 96 = "1")

* The set frequency monitor displayed during the offline auto tuning is 0Hz.
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3) When offline auto tuning ends, press of the operation panel during PU operation. For external operation, turn

OFF the start signal (STF signal or STR signal) once.
This operation resets the offline auto tuning and the PU's monitor display returns to the normal indication.
(Without this operation, next operation cannot be started.)

D REMARKS

* The motor constants measured once in the offline auto tuning are stored as parameters, and their data are held until the offline
auto tuning is performed again.
* Changing Pr. 96 setting ("3 or 13") after tuning completion will disable the tuning data. In such case, tune again.

4) If offline auto tuning ended in error (see the table below), motor constants are not set.
Perform an inverter reset and restart tuning.

Error
. Error Cause Remedy
Display
8 Forced end Set "1" or "11" in Pr. 96 and perform tuning again.
9 Inverter protective function operation Make setting again.
91 Current limit (stall prevention) function was activated. Set "1"in Pr. 156.
92 Converter output voltage reached 75% of rated value. | Check for fluctuation of power supply voltage.
93 Calculation error Check the motor wiring and make setting again.
A motor is not connected. Set the rated current of the motor in Pr. 9.

5) When tuning is ended forcibly by pressing or turning OFF the start signal (STF or STR) during tuning, offline

auto tuning does not end properly. (The motor constants have not been set.)
Perform an inverter reset and restart tuning.
6) When using the motor corresponding to the following specifications and conditions, reset Pr.9 Electronic thermal O/L

relay as below after tuning is completed.

a) When the rated power specifications of the motor is 200/220V(400/440V) 60Hz, set 1.1 times rated motor current
value in Pr.9.

b) When performing motor protection from overheat using a PTC thermistor or motor with temperature detector such
as Klixon, set "0" (motor overheat protection by the inverter is invalid) in Pr.9.

.=.. NOTE

:, + |* An instantaneous power failure occurring during tuning will result in a tuning error.

‘ After power is restored, the inverter goes into the normal operation mode. Therefore, when STF (STR) signal is ON,
the motor runs in the forward (reverse) rotation.

* Any alarm occurring during tuning is handled as in the ordinary mode. Note that if a fault retry has been set, retry is
ignored.

/NCAUTION

AAS the motor may run slightly during offline auto tuning, fix the motor securely with a mechanical brake or make sure
that there will be no problem in safety if the motor runs. Note that if the motor runs slightly, tuning performance is
unaffected.
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(4) Utilizing or changing offline auto tuning data for use

The data measured in the offline auto tuning can be read and utilized or changed.
<Operating procedure>
1) Set Pr. 71 according to the motor used.

Motor Pr. 71 Setting *1
SF-JR 4
Mitsubishi Electric standard motor SF-JR 4P 1.5kW or lower 24
Mitsubishi Electric high efficiency motor SF-HR 44
Others 4
SF-JRCA 4P 14
Mitsubishi Electric constant-torque motor SF-HRCA 54
Others (SF-JRC, etc.) 14
Mitsubishi Electric high-performance
] SF-PR 1
energy-saving motor
Other manufacturer's standard motor - 4
Other manufacturer's constant-torque motor - 14

*1  For other settings of Pr.71, refer to page 120.

2) In the parameter setting mode, read the following parameters and set desired values.

Parameter ) Setting Initial
Name Setting Range
Number Increments Value
82 Motor excitation current 0 to ****, 9999 1 9999
90 Motor constant (R1) 0 to ****, 9999 1 9999
91 Motor constant (R2) 0 to ****, 9999 1 9999
Motor constant (L1)/d-
92 ] 0 to ****, 9999 1 9999
shaft inductance
Motor constant (L2)/g-
93 ] 0 to ****, 9999 1 9999
shaft inductance
94 Motor constant (X) 0 to ****, 9999 1 9999
859 Torque current 0 to ****, 9999 1 9999

D REMARKS

* When "9999" is set in Pr. 82, Pr. 90 to Pr. 94, Pr. 859, Mitsubishi Electric motor (SF-PR, SF-JR, SF-HR, SF-JRCA, SF-HRCA)
constants are used.
* As the motor constants measured in the offline auto tuning have been converted into internal data (****), refer to the following
setting example when making setting:
Setting example To slightly increase Pr. 90 value (5%)
When Pr: 90 is displayed as "2516",
set 2642, i.e. 2516 x 1.05=2641.8, in Pr. 90.
(The value displayed has been converted into a value for internal use. Hence, simple addition of a given
value to the displayed value has no significance.)

PARAMETERS
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7/ Selection and protection of a motor

(5) Method to set the motor constants without using the offline auto tuning data

The Pr. 90 to Pr. 94 motor constants may either be entered in [Q] or in [mH]. Before starting operation, confirm which motor
constant unit is used.

®To enter the Pr. 90 to Pr. 94 motor constants in [Q]
<Operating procedure>
1) Set Pr. 71 according to the motor used.

Star Connection Motor | Delta Connection Motor
Standard motor 5 6
Constant-torque motor 15 16

Setting

2) In the parameter setting mode, read the following parameters and set desired values.
Iq = torque current, 1100 = rated current, lo = no load current

Ig = 411002 - l0?

Parameter . Setting .
Name Setting Range Initial Value
Number Increments
Motor excitation current
82 0 to 500A, 9999 0.01A 9999
(no load current)
90 Motor constant (r1) 0 to 500, 9999 0.001Q 9999
91 Motor constant (r2) 0 to 500, 9999 0.001Q 9999
92 Motor constant (x1) 0 to 500, 9999 0.001Q 9999
93 Motor constant (x2) 0 to 500, 9999 0.001Q 9999
94 Motor constant (xm) 0 to 5000, 9999 0.01Q 9999
859 Torque current 0 to 500A, 9999 0.01A 9999

3) Refer to the following table and set Pr: 83 and Pr. 84.

Parameter . Setting .
Name Setting Range Initial Value
Number Increments
200V class 200V
83 Rated mot It 0 to 1000V 0.1V
ated mofor votlage © 400V class 400V
84 Rated motor frequency 10 to 120Hz 0.01Hz 60Hz

D REMARKS

e When "9999" is set in Pr. 82, Pr. 90 to Pr. 94, Pr. 859, Mitsubishi Electric motor (SF-PR, SF-JR, SF-HR, SF-JRCA, SF-HRCA)
constants are used.

.~=~.. NOTE
RN

* If "star connection" is mistaken for "delta connection" or vice versa during setting of Pr. 71, Advanced magnetic flux

vector control and General-purpose magnetic flux vector control cannot be exercised properly.
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®To enter the Pr. 92 and Pr. 93 motor constants in [mH], and the Pr.94 motor constant in [%)].
<Operating procedure>
1) Set Pr. 71 according to the motor used.

Motor Pr.71 Setting *1
Mitsubishi Electric standard motor SF-JR 0
Mitsubishi Electric high efficiency motor SF-HR 40
. - ) SF-JRCA 4P 1
Mitsubishi Electric constant-torque motor SE-ARCA 50
Mitsubishi Electric high-performance energy-saving motor  |SF-PR 1

*1  For other settings of Pr. 71, refer to page 120.

2) In the parameter setting mode, read the following parameters and set desired values.
Calculate the Pr. 94 value from the following formula.

M2
Pr94setting=(1- — ) x 100 (%)
L1 xL2
R1 11 12
O_/\/\/\,_/V‘Wﬂ
R1: Primary resistance
R2: Secondary resistance
v M R2/S 11: Primary leakage inductance

12: Secondary leakage inductance
M: Excitation inductance
S: Slip

L1=11 + M: Primary inductance
L2=12 + M: Secondary inductance

Motor equivalent circuit diagram

Parameter i Setting .
Name Setting Range Initial Value
Number Increments
Mot itati t
82 otor exciiation curren 0 to 500A, 9999 0.01A 9999
(no load current)
90 Motor constant (R1) 0 to 500, 9999 0.001Q 9999
91 Motor constant (R2) 0 to 500, 9999 0.001Q 9999
92 Motor constant (L1) 0 to 1000mH, 9999 0.1mH 9999
93 Motor constant (L2) 0 to 1000mH, 9999 0.1mH 9999
94 Motor constant (X) 0 to 100%, 9999 0.1% 9999
859 Torque current 0 to 500A, 9999 0.01A 9999
3) Refer to the following table and set Pr. 83 and Pr. 84.
Parameter i Setting .
Name Setting Range Initial Value
Number Increments
200V class 200V
83 Rated motor voltage 0 to 1000V 0.1V 200V class 200V
84 Rated Motor Frequency 10 to 120Hz 0.01Hz 60Hz

D REMARKS

e When "9999" is set in Pr. 82, Pr. 90 to Pr. 94, Pr. 859, Mitsubishi Electric motor (SF-PR, SF-JR, SF-HR, SF-JRCA, SF-HRCA)
constants are used.

Parameters referred to

PARAMETERS

Pr. 7 Acceleration time, Pr. 8 Deceleration time (35~ Refer to page 111.

Pr. 9 Electronic thermal O/L relay S Refer to page 118.

Pr. 71 Applied motor 1€ Refer to page 120.

Pr: 80 Motor capacity, Pr. 81 Number of motor poles U85~ Refer to page 86.
Pr. 156 Stall prevention operation selection 3 Refer to page 94.

Pr. 178 to Pr. 184 (input terminal function selection) 025 Refer to page 141.
Pr. 190 to Pr. 192 (output terminal function selection) = Refer to page 147.
Pr: 800 Control method selection 14~ Refer to page 86.
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7/ Motor brake and stop operation

4.10 Motor brake and stop operation

Purpose Parameter that should be Set Refer to Page
Motor braking torque adjustment DC Injection brake Pr. 10 to Pr. 12 130
| th tor braking t ith | Selecti f
mproYe e motor braking torque wi elec |on'o a Pr. 30, Pr. 70 132
an option regenerative brake
Selection of motor
Coast the motor to a stop i Pr. 250 134
stopping method
Stop the motor with a mechanical brake Pr. 6, Pr. 48, Pr. 270, Pr. 275,
i ] . Stop-on-contact control 135
(vibration restraint at stop-on-contact) Pr. 276
Stop the motor with a mechanical brake
(operation timing of a mechanical Brake sequence function Pr. 278 to Pr. 283, Pr. 292 137
brake)

4.10.1 DC injection brake (Pr. 10 to Pr. 12)

The DC injection brake can be operated at a motor stop to adjust the stop timing and braking torque.
In DC injection brake operation, DC voltage is directly applied to the motor to prevent the motor shaft from rotating. The
motor will not return to the original position if the motor shaft rotates due to external force.

Parameter . Setting L.
Name Initial Value Description
Number Range
10 DC injection brake 3Hz O0to | Operation frequency of the DC injection
operation frequency 120Hz | brake.
y DC injection brake s . 10t DC injection brake disabled
.5s Ato
operation time 10s Operation time of the DC injection brake.
- . 0.1K, 0.2K 6% L
12 DC injection brake 04K 1o 7 5K 40/0 0to DC injection brake voltage (torque). When
(AP | operation voltage '11 K 15.K 20/0 30% | "0"is set, DC injection brake is disabled.
] (o]

The above parameters can be set when Pr. 160 User group read selection ="0". (Refer to page 190.)

(Ver.UP JHWS
~N
<
>
&)
C
(]
=}
o
[
=
=
>
Q.
g
=}
(@)
DC injection

brake voltage

>

A

Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number.

(1) Operation frequency setting (Pr. 10)

~

* When the frequency at which the DC injection brake will be operated is
set to Pr. 10, the DC voltage is applied to the motor upon reaching to

the set frequency during deceleration.

7—1 é’gei;’ﬁon frequency (2) Operation time setting (Pr. 11)

N > Time *In Pr. 11, set the time of the DC injection brake.
ggééﬁon 1—|—| *When the motor does not stop due to large load moment (J), increasing
voltage > Time the setting produces an effect.
| *When Pr. 11 = "0s", the DC injection brake is disabled. (At a stop, the

Pr. 11 Operation time motor coasts.)

(3) Operation voltage (torque) setting (Pr. 12)

* Use Pr: 12 to set the percentage to the power supply voltage.

* When Pr. 12 ="0%", the DC injection brake is disabled. (At a stop, the motor coasts.)
* When using the constant-torque motor (SF-JRCA) and energy saving motor (SF-HR, SF-HRCA), change the Pr. 12 setting
as follows:
Motor Pr.12 DC injection brake operation voltage Setting

3.7K or lower 4%

SF-JRCA 5.5K or higher 2%

3.7K or lower 4%

SF-HR, SF-HRCA 5.5K, 7.5K 3%

11K, 15K 2%

130




Motor brake and stop operation \‘T

D REMARKS

* For the 5.5K, 7.5K, when the Pr. 12 setting is the following, changing the Pr. 71 Applied motor setting automatically changes the
Pr. 12 setting. Therefore, it is not necessary to change the Pr. 12 setting.
(a) When 4% (initial value) is set in Pr. 12
The Pr. 12 setting is automatically changed to 2% if the Pr. 71 value is changed from the value selecting the standard motor
(0, 3to 6, 23, 24, 40, 43, 44) to the value selecting the constant-torque motor (1, 13 to 16, 50, 53, 54).
(b) When 2% is setin Pr. 12
The Pr. 12 setting is automatically changed to 4% (initial value) if the Pr. 71 value is changed from the value selecting the
constant-torque motor (1, 13 to 16, 50, 53, 54) to the value selecting the standard motor (0, 3 to 6, 23, 24, 40, 43, 44).
* Even if the Pr. 12 setting is increased, braking torque is limited so that the output current is within the inverter rated current.

/\ CAUTION

A Install a mechanical brake to make an emergency stop or to stay stopped for a long time.

Parameters referred to

-
L

Pr:. 13 Starting frequency (35~ Refer to page 114.
Pr: 71 Applied motor U35~ Refer to page 120.
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4.10.2 Selection of a regenerative brake (Pr. 30, Pr. 70)

® When making frequent starts/stops, use the optional brake resistor (MRS type, MYS type), high-duty brake resistor
(FR-ABR) and brake unit (FR-BU2) to increase the regenerative brake duty.

® Use a power regeneration common converter (FR-CV) for continuous operation in regeneration status.
Use the high power factor converter (FR-HC2) to reduce harmonics, improve the power factor, or continuously use
the regenerative status.

Parameter Initial Setting .
Name Description
Number Value Range
Inverter without regenerative function
Brake resistor (MRS type, MYS type)
0 Brake unit (FR-BU2)
R . . Power regeneration common converter (FR-CV)
egenerative function )
30 0 High power factor converter (FR-HC2)

selection

Brake resistor (MYS type) used at 100% torque / 6%ED
High-duty brake resistor (FR-ABR)

High power factor converter (FR-HC2) when automatic

2
restart after instantaneous power failure is selected
. . Brake duty (6%) wh ing the brak istor (MYS type),
Special regenerative rake duty (6%) w <.an usmg. e brake resis or.( S type)
70 0% 0 to 30% Brake duty when using the high-duty brake resistor

brake duty (FR-ABR)(10%)

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
(1) When using the brake resistor (MRS type, MYS type), brake unit (FR-BU2), power regeneration
common converter (FR-CV), and high power factor converter (FR-HC2).

*Set Pr. 30 to "0" (initial value). The Pr. 70 setting is made invalid.
At this time, the regenerative brake duty is as follows.

Type Regenerative Brake Duty
FR-E720-0.4K(SC) to 3.7K(SC)
FR-E720S-0.4K(SC) or higher 3%

FR-E710W-0.4K or higher
FR-E720-5.5K(SC) or higher
FR-E740-0.4K(SC) or higher
*Assign the inverter operation enable signal (X10) to the contact input terminal. To make protective coordination with the
FR-HC2 and FR-CV, use the inverter operation enable signal to shut off the inverter output.
Input the RDY signal of the FR-HC2 (RDYB signal of the FR-CV).
*For the terminal used for X10 signal input, assign its function by setting "10" (X10) to any of Pr. 178 to Pr. 184.

2%

(2) When using the brake resistor (MYS type) at 100% torque / 6%ED (FR-E720-3.7K only)

*Set "1" in Pr. 30.
*Set “6%” in Pr. 70.

(3) When using the high-duty brake resistor (FR-ABR) (0.4K or higher)

*Set"1" in Pr. 30.

*Set Pr. 70 as follows.
] Ao Tl [0 V= N 10%
11K, 15K .. 6%

(4) When a high power factor converter (FR-HC2) is used and automatic restart after instantaneous
power failure function is made valid.

*When automatic restart after instantaneous power failure function of both the FR-HC2 and inverter is valid (when a value
other than "9999" is set in Pr. 57 Restart coasting time), set "2" in Pr. 30.

*Set Pr. 70 to "0%" (initial value).

*When the FR-HC2 detects power failure during inverter operation, the RDY signal turns ON, resulting in the motor
coasting. Turning the RDY signal OFF after power restoration, the inverter detects the motor speed (depends on the Pr.162
Automatic restart after instantaneous power failure selection) and restarts automatically after instantaneous power failure.
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(5) Regenerative brake duty alarm output and alarm signal (RBP signal)
*[RB] appears on the operation panel and an alarm

signal (RBP) is output when 85% of the regenerative
brake duty set in Pr. 70 is reached. If the regenerative
brake duty reaches 100% of the Pr 70 setting, a

100%: regenerative overvoltage protection operation value

Ratio of the brake

duty to the Pr: 70 regenerative overvoltage (E.OV1 to E.OV3) occurs.
setting (%) Note that [RB] is not displayed when Pr: 30 = "0".
*The inverter does not trip even when the alarm (RBP)
L signal is output.

*For the terminal used for the RBP signal output, assign
» Time the function by setting "7 (positive logic) or 107
(negative logic)" in any of Pr 190 to Pr. 192 (output

Regenerative brake
pre-alarm (RBP) OFF ON ON

D REMARKS

* The MRS signal can also be used instead of the X10 signal. (Refer to page 143.)
* Refer to page 35 to 40 for connecting the brake resistor (MRS type, MYS type), high-duty brake resistor (FR-ABR), brake unit
(FR-BU2), high power factor converter (FR-HC2), and power regeneration common converter (FR-CV).

-, NOTE
:, ' ,: * When the X10 signal is unassigned to an input terminal while Pr. 30 = "2", the MRS signal operates as the X10 signal.

terminal function selection).

To use the MRS signal for another function while Pr. 30 = "2", assign the X10 signal to an input terminal.

* When terminal assignment is changed using Pr. 178 to Pr. 184 (input terminal function selection) and Pr. 190 to Pr. 192 (output
terminal function selection), the other functions may be affected. Set parameters after confirming the function of each
terminal. (Refer to page 141.)

/\ WARNING

AThe value set in Pr. 70 must not exceed the setting of the brake resistor used.
Otherwise, the resistor can overheat.

Parameters referred to

Pr. 57 Restart coasting time € Refer to page 164.
Pr. 178 to Pr. 184 (input terminal function selection) i€ Refer to page 141.
Pr. 190 to Pr. 192 (output terminal function selection) 1€ Refer to page 147.
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4.10.3 Stop selection (Pr. 250)

Used to select the stopping method (deceleration to a stop or coasting) when the start signal turns OFF.

Used to stop the motor with a mechanical brake, etc. to

gether with switching OFF of the start signal.

You can also select the operations of the start signals (STF/STR). (Refer to page 145 for start signal selection.)

Parameter Initial

Description

Name Setting Range
Number Value

Start signal (STF/STR)

Stop operation
(Refer to page 145.)

0 to 100s

) . The motor is coasted to a stop
STF signal: Forward rotation start ]
when the preset time elapses after

STR signal: Reverse rotation start ) )
the start signal is turned OFF.

. 1000s to 1100
250 Stop selection | 9999 sto S

The motor is coasted to a stop (Pr.
250 - 1000)s after the start signal is
turned OFF.

STF signal: Start signal
STR signal: Forward/reverse signal

9999

STF signal: Forward rotation start
STR signal: Reverse rotation start | When the start signal is turned

8888

STF signal: Start signal OFF, the motor decelerates to stop.
STR signal: Forward/reverse signal

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

Output 4 Deceleration starts
frequency ~When start signal turns OFF
(Hz) !
Deceleration time
! (Time setin Pr. 8, etc.)
| DC brake
: : > Time
Start signal ON OFF |
RUN signal ON | OFF
Output is shut off when set
frce)ulgztr#tc 0 time elapses after start
C(IHZ) y ' signal turned OFF

- Pr. 250

The motor coasts to stop
» Time

Start signal ON ‘

RUN signal ON OFF

@ )>» REMARKS

» Stop selection is invalid when the following functions

* Power failure stop function (Pr. 261)
* PU stop (Pr: 75)

* Emergency stop by LONWORKs communication

start signal is OFF and output is shutoff.

-=~.. NOTE

(1) Decelerate the motor to a stop

*Set Pr. 250 to "9999" (initial value) or "8888".
*The motor decelerates to a stop when the start signal
(STF/STR) turns OFF.

(2) Coast the motor to a stop

*Use Pr. 250 to set the time from when the start signal
turns OFF until the output is shut off. When any of "1000
to 1100" is set, the output is shut off in (P~ 250 - 1000)s.

*The output is shut off when the time set in Pr. 250 has
elapsed after the start signal had turned OFF. The motor
coasts to a stop.

*The RUN signal turns OFF when the output stops.

are activated.

* Deceleration stop because of communication error (Pr. 502)

* When setting of Pr. 250 is not 9999 nor 8888, acceleration/deceleration is performed according to the frequency command, until

. ® ' |*When the start signal is turned ON again during motor coasting, the motor starts at Pr. 13 Starting frequency.

@*%’ Parameters referred to

Pr: 13 Starting frequency U35~ Refer to page 114.

134

Pr: 7 Acceleration time, Pr. 8 Deceleration time 135~ Refer to page 111.



Motor brake and stop operation \‘T

4.10.4 Stop-on contact control function (Pr. 6, Pr. 48, Pr. 270, Pr. 275, Pr. 276)

SAD.MFVC! YGP MFVC{

To ensure accurate positioning at the upper limit etc. of @ <without stop-on-contact control>  <With stop-on-contact control>
lift, stop-on-contact control causes a mechanical brake to
be closed while the motor is developing a holding torque
to keep the load in contact with a mechanical stopper etc.
This function suppresses vibration which is liable to occur
when the load is stopped upon contact in vertical motion
applications, ensuring steady precise positioning.

Complete
stop

Parameter Name Initial Setting Description
Number Value Range
6 Multi-speed setting (low speed) | 10Hz | 0to400Hz |Sets the output frequency for stop-on-contact control.
48 Second stall prevention 0 to 200% Sets the stall prevention operation level for stall prevention
*] operation current 9999 operatlon.level.
9999 Pr. 22 setting
270 «1 Stop-qn contact control 0 0 Normal operation
selection 1 Stop-on-contact control
Stop-on contact excitation 0 to 300% Set the force (holding torque) for stop-on-contact control.
275 =1, «2 | current low-speed multiplying 9999 Normally set 130% to 180%.
factor 9999 Without compensation
276 +1 PWM carrier frequency at stop- 9999 O0to9 Sets a PWM carrier frequency for stop-on-contact control.
on contact 9999 As setin Pr. 72 PWM frequency selection.

x1  This parameter can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
*2  This parameter allows its setting to be changed during operation even if "0" (initial value) is set in Pr. 77 Parameter write selection.

(1) Connection and operation example

-Sink logic MC =2 Output 4
frequency Normal mode | Stop-on-contact control mode
Pr4 [~———~ ‘
o
MCCB Prs F--f- i‘,,,l‘,,
X | I
Power supply —x/s/ Pr6 ’”T‘”’%”i 7777777777 —
% 0 i i i ; »Time
Forward rotation command (a) (b) (c)
High-speed operation command RH ON
Middle-speed operation command
Stop-on contact selection 0 RM OFF ON
Stop-on contact selection 1 RL OFF /_ ON
*
RT __ OFF & | ON
1  The input signal terminal used differs according to the Pr. 180 to Pr. 184 settings. « Goes into stop-on-contact control when both RL and RT switch ON.
*2  Use an appropriate power supply for mechanical brake control in accordance RL and RT may be switched on in any order with any time difference.
with the brake specifications. (a) Acceleration time (Pr: 7)  (b) Deceleration time (Pr: 8)
This must be noted especially for the single-phase 100V input specification (c) Second deceleration time (Pr. 44/Pr. 45)

inverter.

(2) Set stop-on-contact control

* Make sure that the inverter is in External operation mode. (Refer to page 196.)

» Select Advanced magnetic flux vector control or General-purpose magnetic flux vector control.

e Set"1"in Pr. 270 Stop-on contact control selection.

 Set output frequency during stop-on-contact control in Pr: 6 Multi-speed setting (low speed).
The frequency should be as low as possible (about 2Hz). If it is set to more than 30Hz, the operating frequency will be 30Hz.

* When both the RT and RL signals are switched ON, the inverter starts the stop-on-contact control, in which operation is
performed at the frequency set in Pr. 6 independently of the preceding speed.

* To input the RT signal, set "3" in any of Pr: 178 to Pr. 184 (Input terminal function selection) to assign the function to a terminal.
To input the RL signal, set "0" in any of Pr. 178 to Pr. 184 (Input terminal function selection) to assign the function to a terminal.

=+ NOTE

:‘ ' ,: * By increasing the Pr. 275 setting, the low-speed (stop-on-contact) torque increases, but overcurrent fault (E.OCT) may
occur or the machine may oscillate in a stop-on-contact state.

* The stop-on-contact function is different from servo-lock function, and if used to stop or hold a load for an extended
period, this function can cause the motor to overheat.
After a stop, immediately change to a mechanical brake to hold the load.

¢ Under the following operating conditions, the stop-on-contact function is invalid:

PU operation (Pr. 79), Jog operation (JOG signal), PU+External operation (Pr. 79), PID control function operation (Pr.
128), remote setting function operation (Pr. 59), automatic acceleration/deceleration operation (Pr. 292)
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(3) Function switching of stop-on-contact control selection

Main Functions

Normal Operation

(either RL or RT is OFF or both are OFF)

With stop-on-contact Control
(both RL and RT are ON)

Output frequency

Multi-speed
0to 5V, 0to 10V
4 to 20mA etc.

Pr. 6 setting

Stall prevention operation
level

Pr. 22 setting

Pr. 48 setting

(Pr: 22 when Pr. 48 = "9999")

Excitation current low
speed scaling factor

Only Pr. 275 (0 to 300%) is compensated
from normal operation

Carrier frequency

Pr. 72 setting

Pr. 276 setting when output frequency is 3Hz
orless (Pr. 72 when Pr. 276 = "9999")

Fast-response current
limit

Valid

Invalid

(4) Set frequency when stop-on-contact control (Pr. 270 = 1) is selected

* The following table lists the frequencies set when the input terminals (RH, RM, RL, RT, JOG) are selected together.
Bold frame indicates stop-on-contact control is valid.
» Stop-on-contact control is invalid when remote setting function is selected (Pr. 59 = 1 to 3).

R|-|I np;tMSIQI;T (ORTONjOG Set Frequency RI-:nplI:Ms Ig':: (ORTONJ)OG Set Frequency
O Pr. 4 Multi-speed setting (high speed) O @) O | Pr. 15 Jog frequency
O Pr. 5 Multi-speed setting (middle speed) O O O | Pr. 15 Jog frequency
O Pr. 6 Multi-speed setting (low speed) O O Pr. 6 Multi-speed setting (low speed)
o .By 0 to 5V(0 to 10V), 4 to 20mA o Pr 15 Jog frequency
input
O | Pr. 15 Jog frequency O O Pr. 15 Jog frequency
O O Pr. 26 Multi-speed setting (speed 6) O O O Pr. 6 Multi-speed setting (low speed)
O O Pr. 25 Multi-speed setting (speed 5) O O O | Pr. 15 Jog frequency
O O Pr. 4 Multi-speed setting (high speed) O O @) Pr. 26 Multi-speed setting (speed 6)
O O | Pr. 15 Jog frequency @] @] @] Pr. 27 Multi-speed setting (speed 7)
O O Pr. 24 Multi-speed setting (speed 4) @] @] O O | Pr 15 Jog frequency
O O Pr. 5 Multi-speed setting (middle speed) @] @] O O | Pr 15 Jog frequency
O O | Pr. 15 Jog frequency @] @] O O | Pr 15 Jog frequency
O O Pr. 6 Multi-speed setting (low speed) O O O O | Pr. 15 Jog frequency
O O | Pr. 15 Jog frequency O O O ©) Pr. 6 Multi-speed setting (low speed)
O O | Pr. 15 Jog frequency O O O @) O | Pr. 15 Jog frequency
By 0 to 5V(0 to 10V), 4 to 20mA
O Pr. 15 Jog frequency )
input
.-z NOTE
:‘ ,: * Changing the terminal function using any of Pr. 178 to Pr. 184 may affect the other functions. Set parameters after
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confirming the function of each terminal.

Parameters referred to

Pr: 48 Second stall prevention operation current U35~ Refer to page 94.
Pr. 59 Remote function selection 035 Refer to page 108.
Pr. 72 PWM frequency selection 0% Refer to page 176.
Pr. 79 Operation mode selection U35~ Refer to page 196.
Pr: 128 PID action selection U35~ Refer to page 248.

Pr: 178 to Pr. 184 (input terminal function selection) U35~ Refer to page 141,
Pr. 292 Automatic acceleration/deceleration (35~ Refer to page 116.

Pr. 4 to Pr. 6, Pr. 24 to Pr. 27 (multi-speed setting) (85~ Refer to page 104.
Pr: 15 Jog frequency (35 Refer to page 106.




Motor brake and stop operation \‘T

4.10.5 Brake sequence function (Pr. 278 to Pr. 283, Pr. 292) ;ADrC( JGRMEVC

This function is used to output from the inverter the mechanical brake operation timing signal in vertical lift and other
applications.

This function prevents the load from dropping with gravity at a start due to the operation timing error of the mechanical
brake or an overcurrent alarm from occurring at a stop, ensuring secure operation.

Parameter Initial Setting .
Name Description
Number Value Range
Brake openin Set to the rated slip frequency of the motor + about 1.0Hz.
278 pening 3Hz 0to30Hz |0 b frequency of dtienz
frequency This parameter may be set only if Pr. 278 < Pr. 282.

Generally, set this parameter to about 50 to 90%. If the setting
279 Brake opening current 130% 010 200% | is too low, the load is liable to drop due to gravity at start.
Suppose that the inverter rated current is 100%.

Brake opening current )
280 . . 0.3s 0to2s Generally, set this parameter to about 0.1 to 0.3s.
detection time

When Pr. 292 ="7", set the mechanical delay time until the
Brake operation time at brake is loosened.

281 0.3s 0to5s i ) ) .
start Set the mechanical delay time until the brake is loosened +
about 0.1 to 0.2s when Pr. 292 ="8".

Set the frequency to activate the mechanical brake by turning
Brake operation OFF the brake opening request signal (BOF). Generally, set
282 P 6Hz Oto30Hz | .. pening request signal (BOF) y
frequency this parameter to the Pr. 278 setting + 3 to 4Hz.
This parameter may be set only if Pr. 278 < Pr. 282.

Set the mechanical delay time until the brake is closed + 0.1s

Brake operation time at when Pr. 292=7.
283 0.3s 0to5s } . i )
stop Sets the mechanical delay time until the brake is closed + 0.2
to 0.3s when Pr. 292 = 8.
0 Normal operation mode
292 Automatic acceleration/ 0 1, 11 Shortest acceleration/deceleration mode (Refer to page 116.)
deceleration 7 Brake sequence mode 1
8 Brake sequence mode 2

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

<Connection diagram>

Sink logic MC x4 *1  The input signal terminal used differs according to the
Pr184=15 Mechanical Pr. 178 to Pr. 184 settings.
= *2  The output signal terminal used differs according to the
- Pr190=20 — prake Pr 190 to Pr. 192 settings.
*3  The current should be within the permissible current of
MCCB transistor in the inverter. (24V 0.1ADC)
—X U =4 Use an appropriate power supply for mechanical brake
Power supply —x : V o control in accordance with the brake specifications.
HF wW This must be noted especially for the single-phase 100V
Start signal — 24VDC input specification inverter.
Multi-speed signal $— “° 3
RUN (BOF) Brake opening
Brake opening ¢— ¢ RL(BRI) «i request signal
completion signal (BRI) (BOF)

SE

.~=-.. NOTE

:‘ ,: * When brake sequence function is selected, automatic restart after instantaneous power failure is invalid.
*=** |+ When using this function, set the acceleration time to 1s or longer.
* Changing the terminal function using any of Pr. 178 to Pr. 184 and Pr. 190 to Pr. 192 may affect the other functions.

Set parameters after confirming the function of each terminal.
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7/ Motor brake and stop operation

(1) Set the brake sequence mode

Select Advanced magnetic flux vector control or General-purpose magnetic flux vector control.

The brake sequence function is valid only when the External operation mode, External/PU combined operation mode 1 or
Network operation mode is selected.

Set "7 or 8" (brake sequence mode) in Pr. 292.

To ensure more complete sequence control, it is recommended to set "7" (brake opening completion signal input) in Pr. 292.
Set "15" in any of Pr. 178 to Pr. 184 (input terminal function selection) and assign the brake opening completion signal (BRI) to
the input terminal.

Set "20 (positive logic)" or "120 (negative logic)" in any of Pr. 190 to Pr. 192 (output terminal function selection) and assign the
brake opening request signal (BOF) to the output terminal.

(2) With brake opening completion signal input (Pr. 292 ="7")

When the start signal is input to the inverter, the inverter starts running. When the internal speed command reaches the
value set in Pr. 278 and the output current is not less than the value set in Pr. 279, the inverter outputs the brake opening
request signal (BOF) after the time set in Pr. 280 has elapsed.

When the time set in Pr. 281 elapses after the brake opening completion signal (BRI) was activated, the inverter increases
the output frequency to the set speed.

When the inverter decelerates to the frequency set in Pr.282 during deceleration, the inverter turns OFF the BOF signal and
decelerates further to the frequency set in Pr.278. After electromagnetic brake operation completes and inverter recognizes
the turn OFF of BRI signal, the inverter holds the frequency set in Pr.278 for the time set in Pr.283. And after the time set in
Pr283 passes, the inverter decelerates again. The inverter finally stops when its frequency reaches to Pri3 Starting

frequency setting or 0.5Hz, whichever is lower.

~N

25 A

>

(&)

c

[0

> Target |

£ frequency

E‘ Pr.13 settin

= Pr. 282 9

le) or 0.5Hz,
Pr. 278 whichever is lower

Pr. 13 -- * -

Output current

Brake opening request
(BOF signal)

Brake opening completion |

(BRI signal)

Closed Opened Closed

Electromagnetic brake operation
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Motor brake and stop operation \‘T

(3) Without brake opening completion signal input (Pr.292 = "8")

* When the start signal is input to the inverter, the inverter starts running. When the internal speed command reaches the
value set in Pr. 278 and the output current is not less than the value set in Pr. 279, the inverter outputs the brake opening
request signal (BOF) after the time set in Pr. 280 has elapsed.

When the time set in Pr. 281 elapses after the BOF signal is output, the inverter increases the output frequency to the set
speed.

* When the inverter decelerates to the frequency set in Pr.282 during deceleration, the inverter turns OFF the BOF signal and
decelerates further to the frequency set in Pr.278. After the turn OFF of BOF signal, the inverter holds the frequency set in
Pr.278 for the time set in Pr.283. And after the time set in Pr283 passes, the inverter decelerates again. The inverter finally
stops when its frequency reaches to Pr.13 Starting frequency setting or 0.5Hz, whichever is lower.

~N

S A

>

(8}

S Target |

2 frequency

g

b=

£ Pr. 282 Pr.13 setting

o Pr. 278 or0.5Hz,
whichever is lower

Pr 13 -
Time
STF

Output current

Brake opening request ON
(BOF signal) —— i
Electromagnetic brake operation Closed | Opened Closed

D REMARKS

« If brake sequence function has been selected, inputting the JOG signal (Jog operation) or RT signal (second function selection)
during an inverter stop will make brake sequence function invalid and give priority to Jog operation or second function selection.
Note that JOG and RT signal input is invalid even if JOG signal and RT signal are input during operation with brake sequence
function.

PARAMETERS
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7/ Motor brake and stop operation

(4) Protective functions
If any of the following occurs during the brake sequence operation, the inverter results in a fault, trips, and turns OFF the
brake opening request signal (BOF).

Fault Display Description

Although more than 2s have elapsed after the start command (forward or reverse rotation) is input, the brake opening
request signal (BOF) does not turn ON.

Although more than 2s have elapsed after the brake opening request signal (BOF) turned on, the brake opening

E.MB4

E.MBS completion signal (BRI) does not turn ON.
E MB6 Although the inverter had turned ON the brake opening request signal (BOF), the brake opening completion signal (BRI)
’ turned OFF midway.
Although more than 2s have elapsed after the brake opening request signal (BOF) turned OFF at a stop, the brake
E.MB7 ) . .
opening completion signal (BRI) does not turn OFF.
RSO NOTE
:, ! ,: * During deceleration, inverter output is shut OFF when the frequency reaches Pr.13 Starting frequency or 0.5Hz,
Rl whichever is lower. For Pr.278 Brake opening frequency, set Pr.13 or a frequency equal to or higher than 0.5Hz.
» Setting Pr. 278 Brake opening frequency too high activates stall prevention operation and may cause E.MB4.
¢ If the sum of the time between Pr. 13 Starting frequency and <
Pr. 278 Brake opening frequency + Pr. 280 Brake opening current ;E; ]
detection time is more than 2s, E.MB4 occurs. 2 . Lessthan2s
% ! | Output
@ | i frequency
= Pr278 ! i (Hz)
5 |
£ |
> |
© |
Pr. 13 !
—> Time
Brake opening request ON
(BOF signal)

(45~ Parameters referred to
Pr. 80 Motor capacity, Pr. 81 Number of motor poles 135~ Refer to page 86.
Pr. 180 to Pr. 184 (input terminal function selection) S Refer to page 141.
Pr. 190 to Pr. 192 (output terminal function selection) € Refer to page 147.

Pr: 800 Control method selection (35~ Refer to page 86.
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Function assignment of external terminal and control

4.11 Function assignment of external terminal and control

Purpose Parameter that should be Set Refer to Page

Input terminal functi

Assign function to input terminal npu .ermlna unction Pr. 178 to Pr. 184 141
selection

MRS signal hutof

Set S signa (_O,Utpl_jt shutoff) to MRS input selection Pr. 17 143

NC contact specification

Assign start signal and forward/ Start signal (STF/STR) Pr. 250 145

reverse command to other signals operation selection )
Output terminal functi

Assign function to output terminal Y .pu erminalunction Pr. 190 to Pr. 192 147
assignment
Up-to-frequency
sensitivity

Detect output frequenc Pr. 41 to Pr. 43 151

uipd quency Output frequency

detection
Output current detection

Detect output current uiput cu . : Pr. 150 to Pr. 153 152
Zero current detection

Remote output function Remote output Pr. 495 to Pr. 497 154

4.11.1 Input terminal function selection (Pr. 178 to Pr. 184)

l Use these parameters to select/change the input terminal functions.

Parameter Initial . X X
Name Initial Signal Setting Range
Number Value
STF terminal function )
178 . 60 STF (forward rotation command)
selection
STR terminal function i
179 . 61 STR (reverse rotation command)
selection
RL terminal function .
180 ) 0 RL (low-speed operation command)
selection
RM terminal function RM (middle speed operation 0t05,7,8,10, 12,14 10 16, 18,
181 . 1 24, 25, 60+1, 61%2, 62, 65 to 67,
selection command) 9999
182 RH terminal function ) RH (high-speed operation
selection command)
MRS terminal function
183«3 ] 24 MRS (output stop)
selection
RES terminal function )
184 ] 62 RES (inverter reset)
selection

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

*1  The setting value of "60" is available for Pr. 178 only.

*2  The setting value of "61" is available for Pr. 179 only.

*3  For the safety stop function model, this setting is active only during the communication operation. (Refer to page 213.)

(1) Input terminal function assignment

n
*Using Pr. 178 to Pr. 184, set the functions of the input terminals. 5
*Refer to the following table and set the parameters: E
. . . Refer to =
Setting Signal Function Related Parameters <
Page [0
i . Pr. 4 to Pr. 6, Pr. 24 to Pr. 27 <
. L Pr. 59 =0 (initial value) | Low-speed operation command Pr.232 to Pr.239 104 [a
Pr. 590 =1 Remote setting (setting clear) Pr. 59 108
Pr270=1%2 Stop-on contact selection 0 Pr. 270, Pr. 275, Pr. 276 135
. . . Pr. 4 to Pr. 6, Pr. 24 to Pr. 27,
1 RM Pr: 59 =0 (initial value) | Middle-speed operation command Pr. 232 to Pr. 239 104
Pr 590 =1 Remote setting (deceleration) Pr. 59 108
- . . Pr. 4 to Pr. 6, Pr. 24 to Pr. 27,
9 RH Pr: 59 =0 (initial value) | High-speed operation command Pr. 232 to Pr. 239 104
Pr. 5920 %1 Remote setting (acceleration) Pr. 59 108
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7/ Function assignment of external terminal and control

5 ) X Refer to
Setting Signal Function Related Parameters
Page
3 RT Second function selection Pr. 44 to Pr. 51 144
Pr.270=1%2 Stop-on contact selection 1 Pr. 270, Pr. 275, Pr. 276 135
4 AU Terminal 4 input selection Pr. 267 178
5 JOG Jog operation selection Pr. 15, Pr. 16 106
7 OH External thermal relay input *3 Pr.9 118
8 REX 15-speed selection (combination with three speeds RL, RM, Pr. 4 to Pr. 6, Pr. 24 to Pr. 27, 104
RH) Pr. 232 to Pr. 239
10 X10 Inverter run enable signal (FR-HC2, FR-CV connection) Pr. 30, Pr. 70 132
12 X12 PU operation external interlock Pr. 79 196
14 X14 PID control valid terminal Pr. 127 to Pr. 134 248
15 BRI Brake opening completion signal Pr. 278 to Pr. 283 137
16 X16 PU-External op.eratlon switchover (turning ON X16 selects Pr. 79, Pr. 340 203
External operation)
. . . 86, 88, 91,
18 X18 V/F switchover (V/F control is performed when X18 is ON) Pr. 80, Pr. 81, Pr. 800 122
24 MRS Output stop Pr. 17 143
25 STOP | Start self-holding selection — 145
60 STE Forward rotation command (assigned to STF terminal (P~ 178) . 145
only)
61 STR Reverse rotation command (assigned to STR terminal (Pr. 179) . 145
only)
62 RES Inverter reset — —
65 X65 PU/NET operation switchover (turning ON X65 selects PU Pr. 79, Pr. 340 204
operation)
66 X66 ExternaI/NET operation switchover (turning ON X66 selects Pr. 79, Pr. 340 204
NET operation)
67 X67 Command source swﬁchqver (turning ON X67 makes Pr. 338 Pr. 338, Pr. 339 207
and Pr. 339 commands valid)
9999 — No function — —

x1  When Pr. 59 Remote function selection = "0", the functions of the RL, RM and RH signals are changed as given in the table.
*2  When Pr. 270 Stop-on contact control selection = "1", functions of RL and RT signals are changed as in the table.
*3  The OH signal turns ON when the relay contact "opens".

NOTE

* Changing the terminal assignment using Pr.178 to Pr.184 (input terminal function selection) may affect the other functions.
Set parameters after confirming the function of each terminal.

* Same function can be assigned to two or more terminals. In this case, the logic of terminal input is OR.

* The priorities of the speed commands are in order of JOG > multi-speed setting (RH, RM, RL, REX) > PID (X14).

* When the X10 signal (FR-HC2, FR-CV connection-inverter operation enable signal) is not set or when the PU
operation external interlock (X12) signal is not assigned with Pr.79 Operation mode selection set to "7", the MRS signal
shares this function.

* Same signal is used to assign multi-speed (7 speeds) and remote setting. They cannot be set individually.

(Same signal is used since multi-speed (7 speeds) setting and remote setting are not used to set speed at the same
time.)

* Switch the control method using external terminal (X18 signal) during an inverter stop. If control method between V/F
control and Advanced (General-purpose magnetic) flux vector control is switched during the operation, the actual
switchover does not take place until the inverter stops. In addition, if control method is switched to V/F control during
the operation, only second function becomes valid as V/F control and second function are selected simultaneously in
V/F control.

* Turning the AU signal ON makes terminal 2 (voltage input) invalid.

(2) Response time of each signal

* The response time of the X10 signal and MRS signal is within 2ms.
The response time of other signals is within 20ms.
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Function assignment of external terminal and control

4.11.2 Inverter output shutoff signal (MRS signal, Pr. 17)

l The inverter output can be shut off by the MRS signal. Also, logic for the MRS signal can be selected.

Parameter L . A
Name Initial Value Setting Range Description
Number

0 Normally open input
Normally closed input

2 (NC contact input specifications)

17 MRS input selection 0 S .

External terminal: Normally closed input

4 (NC contact input specifications)
Communication: Normally open input

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

(1) Output shutoff signal (MRS signal)
*Turning ON the output shutoff signal (MRS) during inverter running
shuts off the output immediately.
*MRS signal may be used as described below.
(a) When mechanical brake (e.g. electromagnetic brake) is used to stop
motor

The motor coasts to stop

\
\
\,
\,

\
AN

The inverter output is shut off when the mechanical brake operates.

> Time (b) To provide interlock to disable operation by the inverter
With the MRS signal ON, the inverter cannot be operated if the start
MRS signal ON > signal is entered into the inverter.
STF (STR) ON (c) Coast the motor to a stop.
signal When the start signal is turned OFF, the inverter decelerates the

motor to a stop in the preset deceleration time, but when the MRS
signal is turned ON, the motor coasts to a stop.

Setting value "0"| (initial value) |Setting value "2"

Inverter

[ Ts
SD

Inverter
(2) MRS signal logic inversion (Pr. 17)
IJ:T\SASS * When Pr. 17 is set to "2", the MRS signal (output stop) can be changed
to the normally closed (NC contact) input specification. When the MRS
signal turns ON (opens), the inverter shuts off the output.
(3) Assign a different action for each MRS signal input from communication and external terminal
(Pr. 17="4")
*When Pr. 17 is set to "4", the MRS signal from external terminal (output stop) can be changed to the normally closed (NC
contact) input, and the MRS signal from communication can be changed to the normally open (NO contact) input.
This function is useful to perform operation by communication with MRS signal from external terminal remained ON.

External MRS Communication MRS ) Pr. 17 2ettlng )
OFF OFF Operation enabled Output shutoff Output shutoff
OFF ON Output shutoff Output shutoff Output shutoff
ON OFF Output shutoff Output shutoff Operation enabled
ON ON Output shutoff Operation enabled Output shutoff

D REMARKS

* For MRS signal, assign the function by setting "24" to any of Pr.178 to Pr.184 (Input terminal function selection). (For the standard
control circuit terminal model, the function is assigned to terminal MRS in the initial setting.)
* When using an external terminal to input the MRS signal, the MRS signal shuts off the output in any of the operation modes.

.. NOTE

,: * Changing the terminal assignment using Pr. 178 to Pr. 184 (input terminal function selection) may affect the other
functions. Set parameters after confirming the function of each terminal.

PARAMETERS

_...
K .
0@

R

(& Parameters referred to

I Pr. 178 to Pr. 184 (input terminal function selection) € Refer to page 141.
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7/ Function assignment of external terminal and control

4.11.3 Condition selection of function validity by second function selection signal (RT)

l You can select the second function using the RT signal.
* When the RT signal turns ON, the second function becomes valid.
* For the RT signal, set "3" in any of Pr. 178 to Pr. 184 (input terminal function selection) to assign the function.
* The second function has the following applications.
(a) Switching between normal use and emergency use
(b) Switching between heavy load and light load
(c) Changing of acceleration/deceleration time by broken line acceleration/deceleration
(d) Switching of characteristic between the main motor and sub motor

Second function connection diagram Second acceleration/deceleration time

N

Inverter

/S

Output frequency

Start STF/STR /
Second funct?on RT !
selection '\:\
High speed RH ) Acceleration time

is reflected

Middle speed RM

SD

>

> Time

RT
RH r

RM

* When the RT signal is ON, the following second function is selected at the same time.

. First Function Second Function Refer to
Function
Parameter Number Parameter Number Page
Torque boost Pr.0 Pr. 46 87
Base frequency Pr. 3 Pr. 47 100
Acceleration time Pr.7 Pr. 44 11
Deceleration time Pr. 8 Pr. 44, Pr. 45 11
Electronic thermal O/L relay Pr.9 Pr. 51 118
Stall prevention Pr. 22 Pr. 48 94
Applied motor Pr. 71 Pr. 450 120

~z-.. NOTE
,: * Changing the terminal assignment using Pr. 178 to Pr. 184 (input terminal function selection) may affect the other
functions. Set parameters after confirming the function of each terminal.

”f%r’ Parameters referred to

I Pr. 178 to Pr. 184 (input terminal function selection) € Refer to page 141.
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4.11.4 Start signal operation selection (STF, STR, STOP signal, Pr. 250)

You can select the operation of the start signal (STF/STR).

Used to select the stopping method (deceleration to a stop or coasting) when the start signal turns OFF.
Used to stop the motor with a mechanical brake, etc. together with switching OFF of the start signal.
(Refer to page 134 for stop selection.)

. Description
Parameter Initial 5 - -
Name Setting Range Start signal Stop operation
Number Value
(STF/STR) (Refer to page 134.)
The motor is coasted to a stop
0'to 100s STF signal: Forward rotation start when the preset time elapses
STR signal: Reverse rotation start after the start signal is turned
OFF.
) ) When the setting is any of 1000s
Stop STF signal: Start signal
250 . 9999 1000s to 1100s ) ) to 1100s, the motor coasts to a
selection STR signal: Forward/reverse signal )
stop in (Pr. 250 - 1000)s.
STF signal: Forward rotation start
9999 I,g I, When the start signal is turned
STR signal: Reverse rotation start
- - OFF, the motor decelerates to
8888 STF signal: Start signal ¢
stop.
STR signal: Forward/reverse signal P

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

(1) Two-wire type connection (STF, STR signal)

*The two-wire connection is shown below.

«In the default setting, the forward/reverse rotation signals (STF/STR) are used as start and stop signals. Turn ON either of
the forward and reverse rotation signals to start the motor in the corresponding direction. Switch both OFF (or both ON) of
the start signals during operation to decelerate the motor to a stop.

*The speed setting signal may either be given by entering 0 to 10VDC across the speed setting input terminal 2-5, by
setting the required values in Pr. 4 to Pr. 6 Multi-speed setting (high, middle, low speeds), etc.

(For multi-speed operation, refer to page 104.)

*When Pr. 250 is set to any of "1000 to 1100, 8888", the STF signal becomes a start command and the STR signal a

forward/reverse command.

STF
STR Inverter

SD

Forward rotation start - STF Start signal ———_

STR Inverter
SD

Reverse rotation start ¢ Forward/reverse ¢

signal

) | % Forward w
o | (8] |
g 'r: C;Nt\?a:]d /—\\ G rotation /—\\
g | ! > Time & f : > Time
L ! b o ! |
5 Reverse | | i ! = Reve_rse ! !
£ rotation | | b 2 rotation ! !
=] | = !
O | | Ie} ON

STF ON f STF | ‘ |

ON
STR QN STR |
2-wire connection example (Pr. 250 = "9999") 2-wire connection example (Pr. 250 = "8888")

D REMARKS

* When Pr: 250 is set to any of "0 to 100, 1000 to 1100", turning OFF the start command coasts the motor to a stop. (Refer to page
134,)

* The STF and STR signals are assigned to the STF and STR terminals in the default setting. The STF signal can be assigned to
Pr. 178 STF terminal function selection, and the STR signal to Pr. 179 STR terminal function selection only.
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7/ Function assignment of external terminal and control

(2) Three-wire type (STF, STR, STOP signal)

*The three-wire connection is shown below.

*Turning the STOP signal ON makes start self-holding function valid. In this case, the forward/reverse rotation signal
functions only as a start signal.

«|f the start signal (STF or STR) is turned ON and then OFF, the start signal is held and makes a start. When changing the
direction of rotation, turn STR (STF) ON once and then OFF.

*To stop the inverter, turning off the STOP signal once decelerates it to a stop.

*When using the STOP signal, set "25" in Pr. 178 to Pr. 184 to assign function.

Forward (N~ ~
Stop rotation start Stop Start
—¢— —0QSTF 41\«‘,_/‘/_< STE
ReverLéde Inverter = & Inverter
.rotatlo.n start STR L Lerop
LEJ
— ]SToP $—————_—9STR
Forward rotation
/reverse rotation

TSD S TSD S

A
Forward ! Forward }
rotation ! rotation !
! |

Output frequency

Y

|

3

@
Output frequency

\ T : ‘ > Time
Reverse | | | } ]
rotation | | Reverse| b
1 1 ! rotation ! oo
A } } } | v } } } }
| |
STF L : STF : }
| —ON | } !
STR 0 | STR ON |
} ; | }
STOP [oN | | | STOPON | | I
OFF OFF OFF OFF
3-wire connection example (Pr. 250 = "9999") 3-wire connection example (Pr. 250 = "8888")

@ )>» REMARKS

* When the JOG signal is turned ON to enable Jog operation, the STOP signal becomes invalid.
¢ |f the MRS signal is turned ON to stop the output, the self-holding function is not canceled.

(3) Start signal selection

Pr. 250 Setting Inverter Status

STF STR
0 to 100s, 9999 1000s to 1100s, 8888

OFF OFF St

op - Stop
OFF ON Reverse rotation
ON OFF Forward rotation Forward rotation
ON ON Stop Reverse rotation

(45~ Parameters referred to

Pr. 4 to Pr. 6 (multi-speed setting) = Refer to page 104.
Pr. 178 to Pr. 184 (input terminal function selection) € Refer to page 141.
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4.11.5 Output terminal function selection (Pr. 190 to Pr. 192)

l You can change the functions of the open collector output terminal and relay output terminal.

Parameter Initial . 5 X
Name Initial Signal Setting Range
Number Value
190 RUN terminal
. . 0 RUN (inverter running) 0,1,3,4,7,8 1 *to 16, 20, 25,
xR |function selection Open collector 26, 46, 47, 64, 682, 80+1, 81+1,
; output terminal 90, 91, 93+3, 95, 96, 98, 99, 100,
191 FU te.rmlnal . 4 FU (ogtput frequency 101, 103, 104, 107, 108, 111 to
(@AD | function selection detection) 116, 120, 125, 126, 146, 147, 164,
192 A,B,C terminal Relay 1682, 180+1, 181+1, 190, 191,
. . . 99 ALM (fault output) 193%3, 195, 196, 198, 199, 9999
xR |function selection | output terminal

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

*1  The setting values "80, 81, 180 and 181" are available only in the safety stop function model.
*2  The setting values "68 and 168" are only available for the safety stop function model with FR-E7DS mounted. (Refer to the Instruction Manual of FR-E7DS

for details.)
*3  The setting values "93" and "193" are available only in Pr. 190 and Pr. 191.

(1) Output signal list

......... Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number.

*You can set the functions of the output terminals.
*Refer to the following table and set the parameters: (0 to 99: positive logic, 100 to 199: negative logic)

Setting _ _ . Related 2
Positive | Negative | Signal Function Operation to
. ) Parameter
logic logic Page
0 100 RUN | Inverter running Qutput during operation whgn the inverter output frequency . 149
rises to or above Pr. 13 Starting frequency.
1 101 SuU Up to frequency *1 Output when the output frequency is reached to the set frequency. | Pr. 41 151
. . Lo . Pr. 22, Pr. 23,
3 103 oL Overload alarm Output while stall prevention function is activated. P: 66 ' 94
4 104 FU Outqu frequency Output when the output frequencyf reaches the frequency Pr.42, Pr.43| 151
detection set in Pr. 42 (Pr. 43 for reverse rotation).
1 0, 1 H o
7 107 RBP Regenerative brake Ou.tput when 85% of the regenerative brake duty set in Pr. Pr. 70 132
pre-alarm 70 is reached.
Electronic thermal O/L Output when the electronic thermal value reaches 85% of
8 108 THP relay pre-alarm the trip level. (Electronic thermal relay function protection | Pr. 9, Pr. 51 118
yp (E.THT/E.THM) activates, when the value reached 100%.)
Inverter operation Output when reset process is completed (when the inverter
11 111 RY P can be started by switching the start signal ON or while it is — 149
ready . .
running) after power-ON inverter.
Output current Output when the output current is same as the Pr/50 | Pr. 150,
12 112 Y12 . . . . 152
detection setting or more for the time set in Pr.151 or longer. Pr. 151
13 13 v13 | Zero current detection Output when the output cun.'ent is same as the Pri52 | Pr. 152, 152
setting or less for the time set in Pr.153 or longer. Pr. 153
14 114 FON | PID lower limit Output when the feedback value falls below the lower limit
of PID control.
. Output when the feedback value rises above the upper limit | Pr. 127 to
15 115 FUP | PID upper limit of PID control Pr 134 248
PID forward/reverse Lo .
16 116 RL . Output when forward rotation is performed in PID control.
rotation output
Pr. 278 to
h k h h k
20 120 BOF | Brake opening request Outp.ut t.o open the brake when the brake sequence Pr. 283, 137
function is selected.
Pr. 292
25 125 FAN | Fan fault output Output at the time of a fan fault. Pr. 244 265
Heatsink overheat Output when the heatsink temperature reaches about 85%
26 126 FIN ) ) . — 300
pre-alarm of the heatsink overheat protection providing temperature.
During deceleration at | Output when the power failure-time deceleration function is
46 146 Y46 | occurrence of power executed. Pr. 261 170
failure (retained until release)
During PID control . Pr. 127 to
47 147 PID activated Output during PID control. Pr 134 248

147

PARAMETERS




7/ Function assignment of external terminal and control

Seting . . i Related Fela
Positive | Negative | Signal Function Operation to
. ) Parameter
logic logic Page
Pr. 65 t
64 164 Y64 | During retry Output during retry processing. P: 2: ° 172
The signal is output while the main circuit power supply is
24V ext |
68 168 BV | TX:erat?;’r‘]"’fzr off and the 24V power is supplied externally. This signal is — —
PRY op available when FR-E7DS is mounted.
Safet it tput
80 180 SAFE *za ety monitor outpu Output while safety stop function is activated. — 31
Safety monitor output 2 | The signal is output when no internal safety circuit failure
1 181 AFE2 —
8 8 S *2 (E.SAF, E.6, E.7, E.CPU) exists. 31
Output when any of the control circuit capacitor, main Pr. 255 to
90 190 Y90 | Life alarm circuit capacitor and inrush current limit circuit or the Pr- 259 266
cooling fan approaches the end of its service life. ’
91 191 Y91 Fault output.3 Outqu when a f:aglt oc<.:urs due to the internal circuit failure . 150
(power-off signal) of the inverter wiring mistake.
Average current value and maintenance timer value are
93 193 Y93 Curr.ent ayerage value output. as pulses. . . o Pr. 555 to 277
monitor signal The signal cannot be set in Pr. 192 A4,B,C terminal function | Pr. 557
selection.
Mai i Pr.
95 195 Y95 .amtenance timer Output when Pr. 503 rises to or above the Pr. 504 setting. r. 503, 270
signal Pr. 504
. . Pr. 495 to
96 196 REM | Remote output Output to the terminal when a value is set to the parameter. Pr. 497 154
98 198 LF Alarm output Outp.ut when an alarm (fan failure or communication error | Pr. 121, 216,
warning) occurs. Pr. 244 265
Output when the fault occurs.
99 199 ALM | Fault output —
ault outpu The signal output is stopped when the fault is reset. 130
9999 — No function — — —

*1  Note that when the frequency setting is varied using an analog signal or @ of the operation panel, the output of the SU (up to frequency) signal may

alternate ON and OFF depending on that varying speed and the timing of the varying speed due to acceleration/deceleration time setting.
(The output will not alternate ON and OFF when the acceleration/deceleration time setting is "0s".)

*2  These parameters can be set only in the safety stop function model.

D REMARKS

* The same function may be set to more than one terminal.
* When the function is executed, the terminal conducts at the setting of any of "0 to 99", and does not conduct at the setting of
any of "100 to 199"

NOTE

:,‘ ® ’,' * Changing the terminal assignment using Pr.190 to Pr.192 (output terminal function selection) may affect the other
functions. Set parameters after confirming the function of each terminal.

* Do not assign signals which repeat frequent ON/OFF to terminal A, B, C. Otherwise, the life of the relay contact
decreases.
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(2) Inverter operation ready signal (RY signal) and inverter running signal (RUN signal)
ON OFF
Power supply
STF 1 | ON OFF !
; ON 1
RH i | |
> 4 : : : |
c h , | !
(] | | | i
> ) | ! |
o \ | ! |
o | | ‘ |
:é i i DC injection brake operation point
5 1 | |
o] | |
! . DC injection brake operation
Pr. 13 Starting frequency I |
) ! | | ) Time
' Reset processing | | !
'€ > 1 | |
ON | | OFF
RY ‘ : |
RUN ON OFF

* When the inverter is ready to operate, the output of the operation ready signal (RY) is ON. (It is also ON during inverter running.)

* When the output frequency of the inverter rises to or above Pr. 13 Starting frequency, the output of the inverter running signal
(RUN) is turned ON. During an inverter stop or DC injection brake operation, the output is OFF.

« When using the RY and RUN signals, assign functions to Pr.190 to Pr.192 (output terminal selection function) referring to the

table below.

Output Pr. 190 to Pr. 192 Setting
Signal Positive logic Negative logic
RY 1" 111
RUN 0 100
A ic R
Inverter 24V external Start Iutc:mattlc este;,rt after
a
Status power supplied Sianal Start Start Under nstan a::m-alous ower
| (EV displayed 9 Signal ON |Signal ON| DC | Output raflure
Resetting OFF i . L Coasting
on the . (during (during | Injection |shutoff *2
] (during . Start | Start .
Output operation stop) operation)| Brake . ] Restarting
signal anel)+3 stop) signal | signal
9 P ON | OFF
RY*4 OFF OFF ON ON ON ON OFF ON *1 ON
RUN OFF OFF OFF OFF ON OFF OFF OFF ON

*]

This signal turns OFF during power failure or undervoltage.

*2  Output is shutoff under conditions such as a fault occurrence, MRS signal ON, and the safety stop operation.
*3  This function is only available for the safety stop function model with FR-E7DS mounted. (@D Refer to page 340.)
*4  The signal is OFF while the main circuit power supply is OFF.

D REMARKS

I- The RUN signal (positive logic) is assigned to the terminal RUN in the initial setting.

PARAMETERS
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(3) Fault output signal (ALM signal)

Inverter fault occurrence

(Trip) * If the inverter comes to trip, the ALM signal is output.
Output v
frequency
— ; > Time
ALM WOFF 3
RES [ONLOFF !
Reset processing
about 1s
Reset ON

D REMARKS

* The ALM signal is assigned to the terminal A, B, C in the default setting. By setting "99 (positive logic) or 199 (negative logic) in
Pr:190 to Pr192 (output terminal function selection), the ALM signal can be assigned to the other terminal.
* Refer to page 294 for the inverter fault description.

(4) Fault output 3 (power-off signal) (Y91 signal)

* The Y91 signal is output at occurrence of a fault attributable to the failure of the inverter circuit or a fault caused by a wiring
mistake.

* When using the Y91 signal, set "91 (positive logic)" or "191 (negative logic)" to any of Pr.190 to Pr.192 (output terminal function
selection) to assign the function to the output terminal.

* The following table indicates the faults that will output the Y91 signal. (Refer to page 293 for the fault description.)

Operation Panel N
ame
Indication
.‘:-. ,'_-,,':- E. BE Brake transistor alarm detection
E. :'_-u': E.GF Output side earth (ground) fault overcurrent
E. L S E.LF Output phase loss
,‘_:_ .':‘,':- E.PE Parameter storage device fault
EPES? E.PE2 | Internal board fault
E’ E'/ E. 6/
Ey E.7/ | CPU fault
cron E.CPU
[ N )
ElnH E.IOH | Inrush current limit circuit fault

D REMARKS

* At occurrence of output side earth (ground) fault overcurrent (E.GF), overcurrent trip during acceleration(E.OC1) may be
displayed. At this time, the Y91 signal is output.

Uf%: Parameters referred to

I Pr. 13 Starting frequency & Refer to page 114.
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4.11.6 Detection of output frequency (SU, FU signal, Pr. 41 to Pr. 43)

l The inverter output frequency is detected and output at the output signals.

Parameter . i o
Name Initial Value | Setting Range Description
Number
Up-to-frequency )
41 . 10% 0 to 100% Level where the SU signal turns ON.
sensitivity
Output frequency i
42 ) 6Hz 0 to 400Hz Frequency where the FU signal turns ON.
detection
Output frequency 0 to 400Hz Frequency where the FU signal turns ON in reverse
43 detection for reverse 9999 rotation.
rotation 9999 Same as Pr. 42 setting

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
(1) Up-to-frequency sensitivity (SU signal, Pr. 41)

*When the output frequency reaches the set frequency, the
up-to-frequency signal (SU) is output.

*The Pr. 41 value can be adjusted within the range 0% to
+100% on the assumption that the set frequency is 100%.
*This parameter can be used to ensure that the running

Set frequency Adjustment
range Pr.41

Output frequency

(Hz)

frequency has been reached to provide the operation start
signal etc. for related equipment.

*When using the SU signal, set "1 (positive logic) or 101
(negative logic)" in Pr. 190 to Pr. 192 (output terminal function

selection) to assign function to the output terminal.

(2) Output frequency detection
(FU signal, Pr. 42, Pr. 43)

*The output frequency detection signal (FU) is output when
~ /Forward\ the output frequency reaches or exceeds the Pr. 42 setting.
rotation N l«—FPr42

y ,Time *This function can be used for electromagnetic brake

N revess /1
| i?;'g;ie Prd3 operation, open signal, etc.
*Frequency detection that is dedicated to reverse operation

can be set by setting detection frequency to Pr. 43. This
function is effective for switching the timing of
electromagnetic brake operation between forward rotation

"

Output frequency (Hz)

A

Output signal ‘ ‘
UIPULSIONE OFFfTON | OFF [T ON  |OFF

(rise) and reverse rotation (fall) during vertical lift operation,
etc.

*When Pr. 43 = "9999", the Pr. 42 setting is used for forward
rotation and the Pr. 43 setting is used for reverse rotation.

@ )>» REMARKS

* The FU signal is assigned to the terminal FU in the initial setting. The FU signal can also be assigned to the other terminal by
setting "4 (positive logic) or 104 (negative logic)" in any of Pr. 190 to Pr. 192.

* All signals are OFF during DC injection brake.

* The output frequency to be compared with the set frequency is the output frequency before slip compensation is performed.

PARAMETERS

2. NOTE
:‘ ! ,: * Changing the terminal assignment using Pr.190 to Pr.192 (output terminal function selection) may affect the other
functions. Set parameters after confirming the function of each terminal.

Parameters referred to

I Pr. 190 to Pr. 192 (output terminal function selection) = Refer to page 147.
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4.11.7 Output current detection function (Y12 signal, Y13 signal, Pr. 150 to Pr. 153)

l The output current during inverter running can be detected and output to the output terminal.

Parameter . Setting L
Name Initial Value Description
Number Range
Output current detection ) )
150 150% 0 to 200% 100% is the inverter rated current.
level
Output current detection period.
151 Output current detection 0s 0to 108 The time from when the output current has risen
signal delay time above the setting until the output current detection
signal (Y12) is output.
Zero current detection ) )
152 level 5% 0 to 200% The inverter rated current is assumed to be 100%.
eve
. Period from when the output current drops below the
Zero current detection . o
153 ] 0.5s Oto1s Pr. 152 value until the zero current detection signal
time .
(Y13) is output.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

Pr. 150

(1) Output current detection
(Y12 signal, Pr. 150, Pr. 151)

*The output current detection function can be used for
excessive torque detection, etc.

oIf the output current remains at the Pr.150 setting or higher
during inverter operation for the time set in P15/ or longer,
the output current detection (Y12) signal is output from the

Output current

Output current
detection signal
(Y12)

Output current

Start signal

Zero current
detection time
(Y13)

3 Time inverter's open collector or relay output terminal.
\ 100ms__,, *When the Y12 signal tums ON, the ON state is held for
D .

OFF ON OFF approximately 100ms.

*For the Y12 signal, set "12 (positive logic) or 112 (negative
logic)" in Pr. 190 to Pr. 192 (output terminal function selection)
and assign functions to the output terminal.

(2) Zero current detection (Y13 signal, Pr. 152, Pr. 153)

oIf the output current remains at the Pr./52 setting or lower
during inverter operation for the time set in Pr.153 or longer,
the zero current detection (Y13) signal is output from the
inverter's open collector or relay output terminal.

*When the inverter's output current falls to "0", torque will not
be generated. This may cause a drop due to gravity when
the inverter is used in vertical lift application.

To prevent this, the Y13 signal can be output from the
inverter to close the mechanical brake when the output

current has fallen to "zero".

*For the Y13 signal, set "13 (positive logic) or 113 (negative
logic)" in Pr. 190 to Pr. 192 (output terminal function selection)
and assign functions to the output terminal.

Pr 153
Detection time

Pr. 153
Detection time
* The zero current detection signal (Y13) holds the
signal for approximately 100ms once turned ON.

D REMARKS

* This function is also valid during execution of the offline auto tuning.

* The response time of Y12 and Y13 signals is approximately 0.1s. Note that the response time changes according to the load
condition.
When Pr. 152 ="0", detection is disabled.

NOTE

* Changing the terminal assignment using Pr. 190 to Pr. 192 (output terminal function selection) may affect the other
functions. Set parameters after confirming the function of each terminal.




Function assignment of external terminal and control

/\ CAUTION

/\ The zero current detection level setting should not be too low, and the zero current detection time setting not
too long. Otherwise, the detection signal may not be output when torque is not generated at a low output
current.

ATO prevent the machine and equipment from resulting in hazardous conditions detection signal, install a
safety backup such as an emergency brake even the zero current detection function is set valid.

Parameters referred to

Offline auto tuning S Refer to page 122.
Pr. 190 to Pr. 192 (output terminal function selection) 1€ Refer to page 147.

PARAMETERS
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4.11.8 Remote output selection (REM signal, Pr. 495 to Pr. 497)

You can utilize the ON/OFF of the inverter's output signals instead of the remote output terminal of the programmable

I logic controller.

Parameter Initial Setting .
Name Description
Number Value Range
0 Remote output data clear at powering OFF Remote output data is
’ Remote output data retention at powering cleared during an
495 Remote output 0 OFF inverter reset
selection 10 Remote output data clear at powering OFF Remote output data is
1 Remote output data retention at powering retained during an
OFF inverter reset
496+ Remote output data 1 0 0 to 4095 o
Refer to the following diagram.
497 Remote output data 2 0 0 to 4095

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
* This parameter allows its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter write selection.

<Remote output data>

Pr. 496
b11 b0
CO I S R N OO I B B S R I
o< z
Pr. 497
b11 b0
| DD
x| BIBIZ|S|S|S|S|ISI3]S
—- - Xy Py * * ¥ * * * * ¥
K I O LS LS LI B S I B T B SR N
*1  Any
*2 YO to Y6 are available only when the extension output option (FR-A7AY E
kit) is fitted
+*3  RA1 to RA3 are available only when the relay output option (FR-A7AR E
kit) is fitted

¢ The output terminal can be turned ON/OFF depending on
the Pr. 496 or Pr. 497 setting. The remote output selection
can be controlled ON/OFF by computer link
communication from the PU connector or by
communication from the communication option.

* Set "96 (positive logic) or 196 (negative logic)" to any of
Pr. 190 to Pr. 192 (output terminal function selection), and
assign the remote output (REM) signal to the terminal
used for remote output,

* When you refer to the diagram on the left and set 1 to the
terminal bit (terminal where the REM signal has been
assigned) of Pr. 496 or Pr. 497, the output terminal turns
ON (OFF for negative logic). By setting 0, the output
terminal turns OFF (ON for negative logic).

terminal RUN turns ON.

Example: When "96 (positive logic)" is set in Pr. 190 RUN terminal function selection and "1" (HO1) is set in Pr. 496, the

ON/OFF example for positive logic

Power OFF Power OFF
supply supply : Inverter
| | | ! reset time
! ! ! T (about 1s)
REM ' OFF REM " |ON

A A
REM signal held
REM signal clear REM signal is saved

Signal condition during a reset

Pr495=0,1 Pr.495=10, 11
Reset ON Reset ON

REM ON | OFF REM ON

*

* When Pr. 495 = "1," the signal condition saved in EEPROM (condition of the
last power OFF) is applied.

D REMARKS

(45~ Parameters referred to

e When Pr. 495 = "0 (initial value), 10", performing a power ON

reset (including a power failure) clears the REM signal
output. (The ON/OFF status of the terminals are as set in Pr.
190 to Pr. 192.) The Pr. 496 and Pr. 497 settings are also "0".
When Pr. 495 = "1, 11", the remote output data before power
OFF is stored into the EEPROM, so the signal output at
power recovery is the same as before power OFF. (See the
chart on the left) However, it is not stored when the inverter
is reset (terminal reset, reset request through
communication).

When Pr. 495 = "10 or 11," the signal before the reset is held
even during an inverter reset.

* The output terminal where the REM signal is not assigned using any of Pr. 190 to Pr. 192 does not turn ON/OFF if 0/1 is set to
the terminal bit of Pr. 496 or Pr. 497. (It turns ON/OFF with the assigned function.)

I Pr. 190 to Pr. 192 (output terminal function selection) S Refer to page 147.
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4.12 Monitor display and monitor output signal

Refer to
Purpose Parameter that should be Set
Page
Display motor speed . .
Set speed Speed display and speed setting Pr. 37 155
DU/PU main display data selection | Pr. 52, Pr. 54, Pr. 170, Pr. 171,

Ch PU itor display dat

ange L monitor display data Cumulative monitor clear Pr. 268, Pr. 563, Pr. 564 156
CharTge the monitor output from Terminal FM function selection Pr. 54 156
terminal FM
Set the reference.of the monitor Terminal FM standard setting Pr. 55, Pr. 56 161
output from terminal FM
Adjust terminal FM outputs Terminal FM calibration Pr. 900 162

4.12.1 Speed display and speed setting (Pr. 37)

l The monitor display and frequency setting of the PU (FR-PU04/FR-PUQ7) can be changed to the machine speed.

Parameter Initial . s
Number Name Value Setting Range Description
. 0 Frequency display, setting
37 Speed display 0 0.01 to 9998+ Machine speed at 60Hz.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

* The maximum value of the setting range differs according to the Pr. I Maximum frequency (Pr.18 High speed maximum frequency) and it can be calculated from the
following formula.

16777.215 x 60 (Hz)
Setting value of Pr: 1 (Pr18) (Hz)
Note that the maximum setting value of Pr. 37 is 9998 if the result of the above formula exceeds 9998.

Maximum setting value of Pr. 37

» To display the machine speed, set in Pr. 37 the machine speed for 60Hz operation.

For example, when Pr. 37 = "1000", "1000" is displayed on the output frequency and set frequency monitor when the
running frequency is 60Hz. When running frequency is 30Hz, "500" is displayed.

Output Frequenc Set Frequenc
Pr. 37 Setting 5 . 5 Y q 4 Frequency Setting | Parameter Setting
Monitor Monitor
0 (initial value) Hz Hz Hz Hz
0.01 to 9998 Machine speed 1 Machine speed 1 Machine speed 1

*]1  Machine speed conversion formula ......... Pr. 37 x frequency/60Hz
*2  Hz is displayed in 0.01Hz increments and machine speed is in 0.001.
.=-.. NOTE

:‘ ! ,: * Under V/F control, the output frequency of the inverter is displayed in terms of synchronous speed, and therefore,

displayed value = actual speed + motor slip. The display changes to the actual speed (estimated value calculated based

on the motor slip) when Advanced magnetic flux vector control was selected or slip compensation was valid.

Refer to Pr. 52 when you want to change the PU main monitor (PU main display).

Since the panel display of the operation panel is 4 digits in length, the monitor value of more than "9999" is displayed "----".

* When the machine speed is displayed on the FR-PU04/FR-PU07, do not change the speed by using an up/down key in
the state where the set speed exceeding 65535 is displayed. The set speed may become arbitrary value.

* While the machine speed is displayed on the monitor, values of other parameters related to speed (Pr. 1, etc.) are in
frequency increments. Set other parameters (Pr. 1, etc.) related to speed in increments of frequency.

* Due to the limitations on the resolution of the set frequency, the indication in the second decimal place may differ

from the setting.

When frequency or set frequency is monitored from network option card except for FR-A7NC E kit, frequency is

displayed for monitor description regardless of Pr. 37 setting.

/\ CAUTION

A Make sure that the running speed setting is correct.
Otherwise, the motor might run at extremely high speed, damaging the machine.

PARAMETERS

(T %j Parameters referred to

(.

Pr. 1 Maximum frequency, Pr.18 High speed maximum frequency 0 Refer to page 98.
Pr: 52 DU/PU main display data selection (35~ Refer to page 156.
Pr. 800 Control method selection U5~ Refer to page 86.

155



7/ Monitor display and monitor output signal

4.12.2 Monitor display selection of DU/PU and terminal FM
(Pr. 52, Pr. 54, Pr. 170, Pr. 171, Pr. 268, Pr. 563, Pr. 564)

The monitor to be displayed on the main screen of the control panel and parameter unit (FR-PU04/FR-PUQ7) can be

selected.

In addition, signal to be output from the terminal FM (pulse train output) can be selected.

Parameter . X L.
Name Initial Value Setting Range Description
Number
0 0.5.7t012. 14. 20 Select the monitor to be displayed on the
52 * DU/PU main display data T 77 | operation panel and parameter unit.
lecti (output 231025, 520 57, Refer to the following table for monitor
ver UP/ selection frequency) 61, 62, 100 L &
description.
. . 1 1t03,5,7t012,
54 « FM terminal function ° ° ) )
lecti (output 14, 21, 24, 52, 53, | Select the monitor output to terminal FM.
ver UP/ selection frequency) 61, 62
0 Set "0" to clear the watt-hour meter monitor.
10 Sets the maximum value for the monitoring
170 Watt-hour meter clear 9999 from communication to 9999kWh.
9999 Sets the maximum value for the monitoring
from communication to 65535kWh.
Set "0" in the parameter to clear the operation
171 Operation hour meter clear 9999 0, 9999 time monitor.
Setting 9999 does not clear.
Monitor decimal digits 0 D!Splayed ?s |nte.gral value
268 * lecti 9999 1 Displayed in 0.1 increments.
selection 9999 No function
P . . The numbers of cumulative energization time
Energization time carrying- 0 to 65535 ) .
563 ti 0 (reading only) monitor exceeded 65535h is displayed.
over times g y (Reading only)
564 Operating time carrying- 0 0 to 65535 The numbers of operation time monitor
over times (reading only) exceeded 65535h is displayed. (Reading only)

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
* This parameter allows its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter write selection.

...... Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number.
(1) Monitor description list (Pr. 52)

*Set the monitor to be displayed on the operation panel and parameter unit (FR-PU04/FR-PUQ7) in Pr. 52 DU/PU main display

data selection.

*Set the monitor to be output to the terminal FM (pulse train output) in Pr. 54 FM terminal function selection.
*Refer to the following table and set the monitor to be displayed. (The monitor marked x cannot be selected.)

Pr. 52 Setting
. . Operation PU Pr. 54 (FM) Terminal FM "y
Types of Monitor Unit . . Description
panel main Setting Full Scale Value
LED monitor
Output frequency *8 0.01Hz 0/100 Pr. 55 Displays the inverter output frequency.
Output current +7, +8 | 0.01A 0/100 Pr 56 Displays the inverter output current
effective value.
100V, 200V
Output voltage *8 0.1V 0/100 class 400V Displays the inverter output voltage.
400V class {800V
Fault display — 0/100 — Displays 8 past faults individually.
Frequency setting 0.01Hz 5 *] Pr. 55 Displays the set frequency.
value
Displays the motor torque in % on the
Motor torque 0.1% 7 ‘l Rate.d torque of the |assumption that the rated motor torque is
applied motor x2 | 100%.
(Displays 0% during V/F control)
c 100V, 200V
v:::av;erter output 0.1V 8 *] class 400V Displays the DC bus voltage value.
400V class |800V
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Pr. 52 Setting

. . Operation PU Pr. 54 (FM) Terminal FM L.
Types of Monitor Unit . . Description
panel main Setting Full Scale Value
LED monitor
Regenerative brake o .
duty 0.1% 9 *1 9 Pr. 70 Brake duty set in Pr. 30, Pr. 70
Electronic thermal ’I[Z;isplays thet.thetr':nr:ﬂtsur?hulative| valuetpn
. e assumption that the thermal operation
relay function load 0-1% 10 *1 10 100% level is 10(;)% (Larger thermal betvseen the
factor motor thermal and transistor thermal). *6
Holds and displays the peak value of the
Output current peak 0.01A 1 *1 1 Pr. 56 output power fno?lwitor. P
value (Cleared at every start)
Converter output 100V, 200V 400V |Holds and displays the peak value of the
voltage peak value 0.1V 12 *] 12 class DC bus voltage value.
400V class [800V |(Cleared at every start)
Output power *7 0.01kW 14 vl 14 Inverter rated pisplays the power on the inverter output
power x 2 side
Displays the input terminal ON/OFF status
Input terminal status — — *] x — on the PU.
(Refer to page 159 for DU display.)
Output terminal Displays the output terminal ON/OFF
— — *] x — status on the PU.
status (Refer to page 159 for DU display.)
Adds up and displays the energization time
Cumulative 1h 20 y - after inverter shipment.
energization time *2 You can check the numbers of the monitor
value exceeded 65535h with Pr. 563.
Reference voltage . . 21 . Terminal FM:
output Output 1440pulse/s
Adds up and displays the inverter operation
time.
Actual operation time 1h 23 y . You can check the numbers of the monitor
*2, %3 value exceeded 65535h with Pr. 564.
Can be cleared by Pr. 171. (Refer to page
160.)
Displays the output current value on the
assumption that the inverter rated current
Motor load factor 0.1% 24 24 200% value is 100%.
Monitor value = output power monitor value
/ inverter rated current x 100 [%]
Adds up and displays the power amount
. based on the output power monitor.
Cumulative power *5 |0.01kWh *4 25 x — Can be cleared by Pr. 170. (Refer to page
160.)
PID set point 0.1% 52 52 100% Displays the set point, measured value and
PID measured value 0.1% 53 53 100% deviation during PID control. (Refer to page
PID deviation 0.1% 54 x — 252 for details.)
Displays the ON/OFF status of the inverter
Inverter I/O terminal 55 input terminal and output terminal on the
monitor - * 8 - operation panel. (Refer to page 159 for
details.)
Displays the input terminal ON/OFF status
Option input terminal of the digital input option (FR-A7AX E Kit)
status - %6 * 8 - on the operation panel. (Refer to page 159
for details.)
Displays the output terminal ON/OFF
. status of the digital output option (FR-A7AY
Optlc.)n output — 57 X X — E kit) or relay gutput ogtioanFR-;g\?AR E
terminal status Kit) on the operation panel. (Refer to page
159 for details.)
Motor thermal load Thermal relay Motor thermal heat cumulative value is
0.1% 61 61 operation level displayed.

factor

(100%)

(Motor overload trip (E.THM) at 100%)
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Pr. 52 Setting
. . Operation PU Pr. 54 (FM) Terminal FM L.
Types of Monitor Unit . . Description
panel main Setting Full Scale Value
LED monitor
Thermal relay Transistor thermal heat cumulative value is

Inverter thermal load . .
fact 0.1% 62 62 operation level displayed.
actor (100%) (Inverter overload trip (E.THT) at 100%)

x]1  Frequency setting to output terminal status on the PU main monitor are selected by "other monitor selection" of the parameter unit (FR-PU04/FR-PUQ7).
*2  The cumulative energization time and actual operation time are accumulated from 0 to 65535 hours, then cleared, and accumulated again from 0.

When the operation panel is used, the time is displayed up to 65.53 (65530h) in the indication of 1h = 0.001, and thereafter, it is added up from 0.
*3  Actual operation time is not accumulated when the cumulative operation time is less than 1h until turning OFF of the power supply.
x4 When using the parameter unit (FR-PU04/FR-PUQ07), "kW" is displayed.

x5 Since the panel display of the operation panel is 4 digits in length, the monitor value of more than "9999" is displayed "----".

*6  Larger thermal value between the motor thermal and transistor thermal is displayed.
A value other than 0% is displayed if the surrounding air temperature (heatsink temperature) is high even when the inverter is at a stop.

=7 When the output current is less than the specified current level (5% of the inverter rated current), the output current is monitored as OA. Therefore, the
monitored value of an output current and output power may be displayed as "0" when using a much smaller-capacity motor compared to the inverter or in
other instances that cause the output current to fall below the specified value.

*8  The monitored values are retained even if an inverter fault occurs. Resetting will clear the retained values.

D REMARKS

load factor.

Initial Value

f

* By setting "0" in Pr. 52, the monitoring of output speed to fault display can be selected in sequence by

monitor.)
@ Power-on monitor (first monitor) @ Second monitor @ Third monitor
, xinl) N , =Y lE. o
m @ P L A = coid =
Output frequency monitor Output current monitor Output voltage monitor

)

* When the operation panel is used, the displayed units are Hz and A only and the others are not displayed.

* The monitor set in Pr. 52 is displayed in the third monitor position. However, change the output current monitor for the motor

*The monitor displayed at power-ON is the first monitor. Display the monitor you want to display on the first monitor and hold

down @ for 1s. (To return to the output frequency monitor, hold down @ for 1s after displaying the output frequency

@ Fault monitor

With fault
—_—

&

Example) When Pr: 52 is set to "20" (cumulative energization time), the monitor is displayed on the operation panel as described

below.
@ Power-on monitor (first monitor) @ Second monitor @ Third monitor @ Fault monitor
ep—— N T MON With fault
Output frequency monitor Output current monitor Cumulative energization time monitor ‘ @
(2) Display set frequency during stop Pr. 52
(Pr. 52) 0 100
During Duri ¢ During
. "100" i i uring sto
When "100" is set in Pr. 52, the set frequency running/stop g stop running
and output frequency are displayed during stop Output Set Output
. . . Output frequency
and operation respectively. (LED of Hz blinks frequency frequency* frequency
during stop and is lit during operation.) Output current Output current
Output voltage Output voltage
Fault display Fault display

D REMARKS

*  The set frequency displayed indicates the frequency to be output when the start
command is ON. Different from the frequency setting displayed when Pr. 52 = "5",
the value based on maximum/minimum frequency and frequency jump is displayed.

» During an error, the output frequency at error occurrence appears.
* During MRS signal is ON, the values displayed are the same as during a stop.
* During offline auto tuning, the tuning status monitor has priority.
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(3) Operation panel I/O terminal monitor (Pr. 52)

*When Pr. 52 is set to any of "55 to 57", the 1/O terminal status can be monitored on the operation panel.
*The 1/O terminal monitor is displayed on the third monitor.
*The LED is ON when the terminal is ON, and the LED is OFF when the terminal is OFF. The center line of LED is always ON.

Pr. 52 Setting

Monitor Description

55 Displays the I/0O and output terminal ON/OFF status of the inverter unit.
56 = Displays the input terminal ON/OFF status of the digital input option (FR-A7AX E kit).
57 s Displays the output terminal ON/OFF status of the digital output option (FR-A7AY E kit) or relay output option (FR-A7AR

E kit).

* You can set "56" or "57" if the option is not fitted. When the option is not fitted, the monitor displays are all OFF.

*On the unit I/O terminal monitor (Pr. 52 = "55"), the upper LEDs denote the input terminal status and the lower the output

terminal status.

RM RES

| RH [ STF Input terminal
RIS ] MRSj* o | sT <:>J

-U -/ /-/\4 Center line is always ON
\/, y y/
2 OX___> @ @
RUN .
\\ AB FU / Output terminal

«Terminal MRS is available only in the standard control circuit terminal model.

*On the input option terminal monitor (Pr. 52 = "56"), the decimal point LED of the first digit LED is ON.

|1 X2 X|4 X5 X|7 X8
xZo7 3 X@ 3 X@ 3 77@“
4y 4 4y - Center line is always ON
@ Q N A
. . “ / /
@( 0 @( fe @v @”
R X10 y 44 X13 y1, DY A /)

Decimal point LED of first digit
LED is always ON

- Display example -
When signals STF, RH and

RUN are ON

RUN MON
Hz &8 &—
[4--- ) B e

*On the output option terminal monitor (Pr. 52 = "57"), the decimal point LED of the second digit LED is ON.

Y1 Y4
Yo | Y2 v | Y ve FR-A7AY E kit
0 ) 0 ¢ @ A A@
v U ‘ o
- /\-/\ -/N /\-/\4 Center line is always ON
@QV
RA1 RA3

RA2

FR-A7AR E kit

Decimal point LED of second digit LED is always ON
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(4) Cumulative power monitor and clear (Pr. 170)

*On the cumulative power monitor (Pr. 52 = "25"), the output power monitor value is added up and is updated in 100ms
increments. (The value is stored in EEPROM in 1h increments.)
*The operation panel, parameter unit (FR-PU04/FR-PUQ7) and communication (RS-485 communication, communication

option) display increments and display ranges are as indicated below.

Operation Panel *1 Parameter Unit +2 Communication
Range Unit Range Unit Range Unit
s Y Pr170=10 | Pr.170=9999
0 to 99.99kWh 0.01kWh 0 to 999.99kWh 0.01kWh
0 to 65535kWh
100.0 to 999.9kWh 0.1kWh 1000.0 to 9999.9kWh 0.1kWh 0 to 9999kWh (initial value) 1kWh
Inital valu
1000 to 9999kWh 1kWh 10000 to 99999kWh 1kWh

*1  Power is measured in the range 0 to 9999.99kWh, and displayed in 4 digits.

When the monitor value exceeds "99.99", a carry occurs, e.g. "100.0", so the value is displayed in 0.1kWh increments.
*2  Power is measured in the range 0 to 99999.99kWh, and displayed in 5 digits.

When the monitor value exceeds "999.99", a carry occurs, e.g. "1000.0", so the value is displayed in 0.1kWh increments.

*Writing "0" to Pr. 170 clears the cumulative power monitor.

D REMARKS

I * If "0" is written to Pr. 170 and Pr. 170 is read again, "9999" or "10" is displayed.

(5) Cumulative energization time and actual operation time monitor (Pr. 171, Pr. 563, Pr. 564)

*Cumulative energization time monitor (Pr. 52 = "20") accumulates energization time from shipment of the inverter every
one hour.

*On the actual operation time monitor (Pr. 52 = "23"), the inverter running time is added up every hour. (Time is not added
up during a stop.)

«If the monitored value exceeds 65535, it is added up from 0. You can check the numbers of cumulative energization time
monitor exceeded 65535h with Pr. 563 and the numbers of actual operation time monitor exceeded 65535h with Pr. 564.

*Writing "0" to Pr: 171 clears the cumulative power monitor. (The cumulative time monitor cannot be cleared.)

D REMARKS

* The cumulative energization time does not increase if the power is turned OFF after less than an hour.

* The actual operation time does not increase if the cumulative running time before power OFF is less than an hour.

* If"0" is written to Pr. 171 and Pr. 171 is read again, "9999" is always displayed. Setting "9999" does not clear the actual operation
time meter.

(6) Decimal digits of the monitor (Pr. 268)
*As the operation panel display is 4 digits long, the decimal places may vary at analog input, etc. The decimal places can

be hidden by selecting the decimal digits.
In such a case, the decimal digits can be selected by Pr. 268.

Pr. 268 Setting Description

9999 (initial value) No function
For the first or second decimal places (0.1 increments or 0.01 increments) of the monitor, numbers in the first

0 decimal place and smaller are rounded to display an integral value (1 increments). The monitor value smaller than

0.99 is displayed as 0.
When 2 decimal places (0.01 increments) are monitored, the 0.01 decimal place is dropped and the monitor
displays the first decimal place (0.1 increments). The monitored digits in 1 increments are displayed as they are.

D REMARKS

* The number of display digits on the cumulative energization time (Pr. 52 = "20"), actual operation time (Pr 52 = "23"), and
cumulative power (Pr. 52 = "25") does not change.

(T { > Parameters referred to

Pr. 30 Regenerative function selection, Pr. 70 Special regenerative brake duty I Refer to page 132.
Pr. 37 Speed display (35 Refer to page 155.
Pr. 55 Frequency monitoring reference, Pr. 56 Current monitoring reference 3 Refer to page 161.
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4.12.3 Reference of the terminal FM (pulse train output) (Pr. 55, Pr. 56)

The pulse train output terminal FM is available for monitor output.
Set the reference of the signal output from terminal FM.

Parameter o . g
Name Initial Value | Setting Range Description
Number
Frequency monitorin Full-scale value when frequency monitor value is
55 quency 9 60Hz 0 to 400Hz ! vaue w quency montior value |
reference output to terminal FM.
Current monitorin Inverter Full-scale value when current monitor value is
56 9 0 to 500A .
reference rated current output to terminal FM.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
The above parameters allow their settings to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter

write selection.

(1) Frequency monitoring reference (Pr. 55)

*Set the full scale value when outputting the frequency monitor from terminal FM.

*Set the frequency to be indicated as the full scale value on the frequency meter (1mA analog meter) connected between
terminal FM and SD. (For example, 60Hz or 120Hz.)

*Set the inverter output frequency (set frequency) at which the pulse speed of the FM output is 1440 pulses/s.

*The pulse speed and inverter output frequency are proportional to each other. (The maximum pulse train output is 2400

pulses/s.)
A
»
@
Q
»
2
£ 2400} ————- —
3 1aso| | ‘
© 1440 - - ==
a o ! - |
@ [ ! -
() | —
0 [ T
> -
o el 1 Ly
1Hz 60Hz Output frequency 400Hz
(initial value)

Setting range of Pr. 55
(2) Current monitoring reference (Pr. 56)

*Set the full scale value when outputting the current monitor from terminal FM.

*Set the output current at which the pulse speed of the FM output is 1440 pulses/s.

*The pulse speed and output current monitor value are proportional to each other. (The maximum pulse train output is
2400 pulses/s.)

A
@24007777777 ***** —
g |
[} |
=] I (/)]
2 1440f - . o
el | |
2 ! ‘ L
3 | | m
I
(0] | |
2 | | =
a | | <
| | > m
Rated current 500A <
(initial value) o
hd

Setting range of Pr. 56
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4.12.4 Terminal FM calibration (calibration parameter CO (Pr. 900))

l By using the operation panel or parameter unit, you can calibrate terminal FM to full scale deflection.

Parameter
Number

C0 (900) | FM terminal calibration — —

Name Initial Value Setting Range Description

Calibrates the scale of the meter
connected to terminal FM.

x]1  The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
*2  The parameter number in parentheses is the one for use with the operation panel (PA02) for the FR-E500 series or parameter unit (FR-PU04/FR-PUQ7).
*3  The above parameters allow their settings to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter write

selection.

(1) FM terminal calibration (C0 (Pr. 900))

*The terminal FM is preset to output pulses. By setting the FM terminal calibration CO (Pr. 900), the meter connected to the
inverter can be calibrated by parameter setting without use of a calibration resistor.

*Using the pulse train output of the terminal FM, a digital display can be provided to connect a digital counter.
The monitor value is 1440 pulses/s output at the full-scale value of monitor description list (page 156) (Pr. 54 FM terminal

function selection).

(Digital indicator)

1440 pulses/s(+) T1 1] (-)

analog meter

. 1mA
Bl T

Calibration ] [
resistor *1 ISVD C|—| |—|
>

T2
Pulse width T1: Adjust using calibration parameter CO
Pulse cycle T2: Set with Pr. 55 (frequency monitor)
Set with Pr. 56 (current monitor)
*1 Not needed when the operation panel or parameter unit (FR-PU04/FR-PUOQ7) is used for calibration.
Use a calibration resistor when the indicator (frequency meter) needs to be calibrated by a neighboring device because the indicator is located far from
the inverter. However, the frequency meter needle may not deflect to full-scale if the calibration resistor is connected. In this case, perform calibration

Indicator
1mA full-scale

using the operation panel or parameter unit.
*2 The default settings are 1mA full-scale and 1440 pulses/s terminal FM frequency at 60Hz.

*Calibrate the terminal FM in the following procedure.

1) Connect an indicator (frequency meter) across terminals FM-SD of the inverter. (Note the polarity. The terminal FM is
positive)

2) When a calibration resistor has already been connected, adjust the resistance to "0" or remove the resistor.

3) Refer to the monitor description list (page 156) and set Pr. 54.
When you selected the running frequency or inverter output current as monitor, preset the running frequency or
current value, at which the output signal will be 1440 pulses/s, to Pr. 55 Frequency monitoring referenceor Pr. 56 Current
monitoring reference.
At 1440 pulses/s, the meter generally deflects to full-scale.

@ )> REMARKS

* When calibrating a monitor output signal, which cannot be adjusted to 100% value without an actual load and a measurement
equipment, set Pr. 54 to "21" (reference voltage output). 1440 pulses/s are output from the terminal FM.
* The wiring length of the terminal FM should be 200m maximum.

~z.. NOTE

:‘ ' B The initial value of the calibration parameter CO (Pr. 900) is set to 1mA full-scale and 1440 pulses/s pulse train output of
terminal FM at 60Hz. The maximum pulse train output of terminal FM is 2400 pulses/s.

* When a frequency meter is connected across terminals FM-SD to monitor the running frequency, the terminal FM
output is filled to capacity at the initial value if the maximum output frequency reaches or exceeds 100Hz. In this
case, the Pr. 55 setting must be changed to the maximum frequency.

162



Monitor display and monitor output signal \‘T

(2) How to calibrate the terminal FM when using the operation panel

Operation —— —— Display
1. Confirmation of the operation status indicator (When Pr. 54 = 1)
and operation mode indication M Hz —
[Ny RN -
) PRM indication is lit.
2. Press to choose the parameter setting

- A —

(The parameter number read previously appears.)

- .
CO0 to C25 setting
= E is enabled.

mode.

3. Tum @ until" " appears.

4. press @ to display " - - - ".

5. Tumn @ untilt"S [ " appears.

Set to CO FM terminal calibration.

6. Press @ to enable setting.

The monitor (initially the

B output frequency) set to Pr. 54
FM terminal function selection

@ /@\ @ /@\ @

is displayed.
7 . If the inverter is at a stop, press the key
to start the inverter.
(To monitor the output frequency, motor MON

™ -
]
™
U]
™ -
(]
=
T
el
(=

connection is not required.)

When a monitor that does not require inverter
operation is set in Pr.54, calibration is also
possible during a stop status.

-+

8. Tum @ to adjust the indicator needle to the

\

desired position. 2 | ﬁé Analog indicator

9. Press@.
i~ ? L0
Setting is complete.
x__r

Alternating...Parameter setting complete.

@I/

*Turn @ to read another parameter.

*Press @ toreturnto the " - - - "indication (step 4).
*Press @ twice to show the next parameter ("=~ 7 ! ).

D REMARKS

» Calibration can also be made for external operation. Set the frequency in the External operation mode, and make calibration in
the above procedure.

* Calibration can be made even during operation.

* For operation from the parameter unit (FR-PU04/FR-PUQ7), refer to the instruction manual of the parameter unit.

PARAMETERS

(45~ Parameters referred to

Pr. 54 FM terminal function selection = Refer to page 156.
Pr. 55 Frequency monitoring reference 0 Refer to page 161.

Pr. 56 Current monitoring reference 1€ Refer to page 161.
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4.13 Operation selection at power failure and instantaneous power

failure
Purpose Parameter that should be Set Refer to Page
At instantaneous power failure Automatic restart operation Pr. 30, Pr. 57, Pr. 58, Pr. 96,
occurrence, restart inverter without | after instantaneous power Pr. 162, Pr. 165, Pr. 298, Pr. 299, 164
stopping motor failure/flying start Pr. 611
Power failure-time
Decelerate the motor to a stop at .
deceleration-to-stop Pr. 261 170

power failure

function

4.13.1 Automatic restart after instantaneous power failure/flying start
(Pr. 30, Pr. 57, Pr. 58, Pr. 96, Pr. 162, Pr. 165, Pr. 298, Pr. 299, Pr. 611)
You can restart the inverter without stopping the motor in the following cases:

* When power comes back on after an instantaneous power failure
* When motor is coasting at start

Parameter
Number

Name

Initial Value

Setting
Range

Description

30

Regenerative function
selection

0,1

The motor starts at the starting frequency when MRS (X10) turns
ON then OFF

2

Restart operation is performed when MRS (X10) turns ON then OFF

57

Restart coasting time

9999

1.5K or lower-... 1s
22Kto 7.5K.... 2s
11K or higher... 3s
The above times are coasting time.

0.1to 5s

Waiting time for inverter-triggered restart after an instantaneous
power failure.

9999

No restart

58

Restart cushion time

1s

0 to 60s

Voltage starting time at restart.

96

Auto tuning setting/status

0

Offline auto tuning is not performed

Advanced magnetic flux vector control
Offline auto tuning is performed without motor running (all motor
constants) (Refer to page 88.)

1

For General-purpose magnetic flux vector control
Offline auto tuning is performed without motor running (motor
constants (R1) only) (Refer to page 91.)

21

Offline auto tuning (tuning performed without motor running) for
V/F control and automatic restart after instantaneous power
failure (with frequency search)

162

Automatic restart after
instantaneous power
failure selection

0

Frequency search only performed at the first start

1

Reduced voltage start only performed at the first start (no
frequency search)

10

Frequency search at every start

1

Reduced voltage start at every start (no frequency search)

165

Stall prevention
operation level for restart

150%

0 to 200%

Considers the inverter rated current as 100% and sets the stall
prevention operation level during restart operation.

298

Frequency search gain

9999

0 to 32767

When offline auto tuning is performed under V/F control,
frequency search gain necessary for frequency search for
automatic restart after instantaneous power failure is set as well
as the motor constants (R1).

9999

Uses the Mitsubishi Electric motor (SF-PR, SF-JR, SF-HR, SF-
JRCA, SF-HRCA) constants

299

Rotation direction
detection selection at
restarting

Without rotation direction detection

With rotation direction detection

9999

When Pr. 78 = 0,

With rotation direction detection
When Pr. 78 =1, 2

Without rotation direction detection

611

Acceleration time at a
restart

9999

0 to 3600s

Acceleration time to reach Pr. 20 Acceleration/deceleration reference

frequency at a restart.

9999

Acceleration time for restart is the normal acceleration time (e.g.
Pr7)

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
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When Pr. 162 = 1, 11 (without frequency search) (1) Automatic restart operation selection
(Pr. 30, Pr. 162, Pr. 299)

Instantaneous (power failure) time

<> ® Without frequency search
P I - .
(F?/ﬁrgffzp Ym_3> When Pr. 162 = "1 (initial value)" or "11", automatic restart

: operation is performed in a reduced voltage system,
—\/7 where the voltage is gradually risen with the output

I(\:I/cr)]:ci)r:)speedN frequency unchanged from prior to an instantaneous
! power failure independently of the coasting speed of the

\4

A4

Inverter output N ; motor.
frequency f (Hz) !
3 > @:)) REMARKS
Inverter output — y * This system stores the output frequency and
voltage E (V) Y rotation direction prior to an instantaneous power
4 failure and restart using the stored value.
L—» Therefore, if the instantaneous power failure time
Coasting time / > exceeds 0.2s and the stored value cannot be
Pr. 57 setting Restart cushion time retained, the inverter starts at Pr 13 Starting
(Pr. 58 setting) frequency (initial value = 0.5Hz) in the starting
* The output shut off timing differs according to the load condition. direction upon power restoration.
When Pr. 162 = 0, 10 (with frequency search) ® With frequency search

When "0 or 10" is set in Pr. 162, the inverter smoothly starts
after detecting the motor speed upon power restoration.
R . (The motor capacity should be equal to or one rank lower
than the inverter capacity)

Motor speed N i Wh.en using the frequency search, perform offline auto
(r/min) ! | tuning.

(Refer to page 122 for Advanced magnetic flux vector

Inverter output | + .
frequency f (Hz) I_/i control, General-purpose magnetic flux vector control and

Instantaneous (power failure) time

Power supply
(R/L1, S/L2, T/L3)

Y

Y

Y

page 167 for V/F control.)

Inverter output —‘ T *During reverse rotation, the inverter can be restarted
voltage E (V) 1 > smoothly as the direction of rotation is detected.
Restart cushion time *You can select whether to make rotation direction
Coasting time | _[Speed (Pr: 58 setting) detection or not with Pr. 299 Rotation direction detection
(Pr 57) detection time . .
selection at restarting.

When capacities of the motor and inverter differ, set "0"

* Th tout shut off timi iff Acceleration time . R ) . i .
e output shut off timing differs (without rotation direction detection) in Pr: 299.

according to the load condition. atarestart
(Pr. 611 setting)

. Pr. 78 Setting
Pr. 299 Setting 0 1 2
9999 o X x
0 (initial value) x X x
1 O O O

O: the rotation direction is detected.
x: the rotation direction is not detected.

D REMARKS

Speed detection time (frequency search) changes according to the motor speed (maximum 100ms).

* When the inverter capacity is two rank or more larger than the motor capacity, the inverter may not start due to overcurrent trip (E.OC).

* If two or more motors are connected to one inverter, the function does not operate properly. (The inverter does not start smoothly.)

* When reverse rotation is detected when Pr. 78 = "1" (reverse rotation disabled), the rotation direction is changed to forward
rotation after decelerates in reverse rotation when the start command is forward rotation. The inverter will not start when the
start command is reverse rotation.

PARAMETERS

=+, NOTE

:‘ ' ,: * When automatic restart operation after instantaneous power failure is activated while the motor is running at a low speed (less
than 10Hz), the motor restarts in the direction prior to instantaneous power failure without detecting the rotation direction (Pr.
299 Rotation direction detection selection at restarting = "1").

« If the frequency search result exceeds the set frequency, the output frequency is limited at the set frequency.

* When the wiring length exceeds 100m, select without frequency search (Pr: 162 ="1, 11").
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® Restart operation at every start
When Pr. 162 = "10 or 11", automatic restart operation is also performed every start, in addition to the automatic restart
after instantaneous power failure. When Pr. 162 = "0", automatic restart operation is performed at the first start after power
supply ON, but not performed at the second time or later.

©® Automatic restart operation selection of MRS (X10) signal (When Pr. 162 ="0, 1")
Restart operation after turning MRS (X10) signal ON then OFF using Pr: 30 can be selected as in the table below. When
automatic restart after instantaneous power failure is selected while using the high power factor converter (FR-HC2),
normally set "2" in Pr. 30.

Pr. 30 Setting Operation after turning OFF, ON, then OFF the MRS and X10 Signals
0,1 Start at the Pr: 13 Starting frequency.
2 Restart (starts at the coasting speed.)

D REMARKS

* When output is shut off using terminal S1 and S2 in the safety stop function model, the inverter restarts in the same way as
when output is shut off by MRS (X10) signal.

(2) Restart coasting time (Pr. 57) (D

*Coasting time is the time from when the motor speed is detected until automatic restart control is started.

*Set Pr. 57 to "0" to perform automatic restart operation.
The coasting time is automatically set to the value below. Generally this setting will pose no problems.
1.5K or lower.... 1s
22Kto 7.5K..... 2s
11K or higher ... 3s

*Operation may not be performed well depending on the magnitude of the moment of inertia (J) of the load or running
frequency. Adjust the coasting time between 0.1s and 5s according to the load specifications.

[ Ver . UP S Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number.

(3) Restart cushion time (Pr. 58)

*Cushion time is the length of time taken to raise the voltage appropriate to detected motor speed (output frequency prior to
instantaneous power failure when Pr. 162 ="1, 11") from OV.

*Normally the initial value need not be changed for operation, but adjust it according to the magnitude of the moment of
inertia (J) of the load or torque.

Voltage ,
100% -7

Pr. 58 Time

(4) Automatic restart operation adjustment (Pr. 165, Pr. 611)

*Using Pr. 165, you can set the stall prevention operation level at a restart.
*Using Pr. 611, you can set the acceleration time until Pr.20 Acceleration/deceleration reference frequency is reached when
automatic restart operation is performed besides the normal acceleration time.

@ )>» REMARKS

I e |f the Pr. 21 Acceleration/deceleration time increments is changed, the setting increments of Pr. 611 remain unchanged.
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(5) Frequency search gain (Pr. 298), offline auto tuning (Pr. 96)

*When automatic restart after instantaneous power failure operation (with frequency search) is valid at V/F control, perform
offline auto tuning.

*Perform offline auto tuning during V/F control in the following order to set Pr. 298 Frequency search gain automatically.
(Refer to page 122 during Advanced magnetic flux vector control and General-purpose magnetic flux vector control.)

®Before performing offline auto tuning

Check the following before performing offline auto tuning.

*The inverter is under V/F control

*A motor should be connected. Note that the motor should be at a stop at a tuning start.

*The motor capacity should be equal to or one rank lower than the inverter capacity (note that the capacity is 0.1kW or
higher).

*A high-slip motor, high-speed motor and special motor cannot be tuned. (The maximum frequency is 120Hz.)

*Even if tuning is performed without motor running (Pr. 96 Auto tuning setting/status = "21"), the motor may run slightly.
Therefore, fix the motor securely with a mechanical brake, or before tuning, make sure that there will be no problem in
safety if the motor runs (caution is required especially in vertical lift applications). Note that tuning performance is
unaffected even if the motor runs slightly.

*Offline auto tuning will not be performed properly if it is performed with a surge voltage suppression filter (FR-ASF-H, FR-
BMF-H) connected between the inverter and motor. Remove it before starting tuning.

®Setting
1) Set"21"in Pr. 96 Auto tuning setting/status.
Tuning is performed without motor running.
It takes approximately 9s * until tuning is completed.

(Excitation noise is produced during tuning.)
*Tuning time differs according to the inverter capacity and motor type.
2) Set the rated motor current (initial value is inverter rated current) in Pr. 9 Electronic thermal O/L relay. (Refer to page

118.)
3) Set Pr. 71 Applied motor according to the motor used.
Motor Pr.71 Setting *1
SF-JR 3
Mitsubishi Electric standard motor SF-JR 4P 1.5kW or lower 23
Mitsubishi Electric high efficiency motor SF-HR 43
Others 3
SF-JRCA 4P 13
Mitsubishi Electric constant-torque motor SF-HRCA 53
Others (SF-JRC, etc.) 13
MItS.l.IbIShI Electric high-performance energy- SF-PR 1
saving motor
Other manufacturer's standard motor — 3
Other manufacturer's constant torque motor — 13

*1  Refer to page 120, for other settings of Pr: 71.

®Execution of tuning

POINT
Before performing tuning, check the monitor display of the operation panel or parameter unit (FR-PU04/FR-PUQ7) if the
inverter is in the status for tuning. (Refer to 2) below)

1) When performing PU operation, press of the operation panel.

For External operation, turn ON the start command (STF signal or STR signal). Tuning starts.
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NOTE

* To force tuning to end, use the MRS or RES signal or press of the operation panel. (Turning the start signal (STF
signal or STR signal) OFF also ends tuning.)

During offline auto tuning, only the following I/O signals are valid: (initial value)

*Input terminal <Valid signal> MRS, RES, STF, STR

*Output terminal RUN, FM, A, B, C

Note that the progress status of offline auto tuning is output in eight steps from FM when speed and output frequency
are selected.

* Since the RUN signal turns ON when tuning is started, caution is required especially when a sequence which
releases a mechanical brake by the RUN signal has been designed.

* When executing offline auto tuning, input the run command after switching ON the main circuit power (R/L1, S/L2, T/
L3) of the inverter.

* Do not perform ON/OFF switching of the second function selection signal (RT) during execution of offline auto

tuning. Auto tuning is not executed properly.

2) Monitor is displayed on the operation panel and parameter unit (FR-PU0O4, FR-PUQ7) during tuning as below.

Parameter Unit

Operation Panel Indication
(FR-PU04, FR-PU07)

Pr: 96 setting 21 21

o L2 /IR

---STOP PU

ITTOL [
(2) Tuning in progress TUNE 95 m

STFFWD PU

(3) Normal end TUNE

HHTETRTTT Blinking

RUN MON
-— -

COMPLETION
STF STOP __PU

(4) Error end

T
(when inverter protective function TUNE 9
ERROR

operation is activated) STF _STOP PU

*Reference: Offline auto tuning time (when the initial value is set)

Offline Auto Tuning Setting Time
Tune motor constants (R1) only Approx. 9s (Tuning time differs according to the inverter capacity
(Pr96="21") and motor type.)

3) When offline auto tuning ends, press of the operation panel during PU operation. For External operation, turn
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OFF the start signal (STF signal or STR signal) once.
This operation resets the offline auto tuning and the PU's monitor display returns to the normal indication.
(Without this operation, next operation cannot be started.)

@ )» REMARKS

* Do not change the Pr. 96 setting after completion of tuning (23).

If the Pr. 96 setting is changed, tuning data is invalid.
If the Pr. 96 setting is changed, tuning must be performed again.
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4) If offline auto tuning ended in error (see the table below), motor constants are not set.
Perform an inverter reset and restart tuning.

Error
. Error Cause Remedy
Display
8 Forced end Set "21" in Pr. 96 and perform tuning again.
9 Inverter protective function operation Make setting again.
C t limit (stall tion) functi
91 u.rren imit (stall prevention) function was Set "1" in Pr. 156,
activated.
Converter output voltage reached 75% of rated
92 value P ° ° Check for fluctuation of power supply voltage.
93 Calculation error Check the motor wiring and make setting again.
A motor is not connected. Set the rated current of the motor in Pr. 9.

5) When tuning is ended forcibly by pressing or turning OFF the start signal (STF or STR) during tuning, offline

auto tuning does not end normally. (The motor constants have not been set.)
Perform an inverter reset and restart tuning.
6) When using the motor corresponding to the following specifications and conditions, reset Pr.9 Electronic thermal O/L

relay as below after tuning is completed.

a) When the rated power specifications of the motor is 200/220V(400/440V) 60Hz, set 1.1 times rated motor current
value in Pr.9.

b) When performing motor protection from overheat using a PTC thermistor or motor with temperature detector such
as Klixon, set "0" (motor overheat protection by the inverter is invalid) in Pr.9.

-=-.. NOTE

! ,: * The motor constants measured once in the offline auto tuning are stored as parameters and their data are held until
=" the offline auto tuning is performed again.

An instantaneous power failure occurring during tuning will result in a tuning error.

After power is restored, the inverter goes into the normal operation mode. Therefore, when STF (STR) signal is ON,
the motor runs in the forward (reverse) rotation.

* Any alarm occurring during tuning is handled as in the ordinary mode. Note that if a fault retry has been set, retry is
ignored.

The set frequency monitor displayed during the offline auto tuning is OHz.

Changing the terminal assignment using Pr.178 to Pr.184 (input terminal function selection) may affect the other functions.
Set parameters after confirming the function of each terminal.

* The SU and FU signals are not output during a restart. They are output after the restart cushion time has elapsed.

* Automatic restart operation will also be performed after a reset or when a retry is made by the retry function.

/\ CAUTION

AWhen automatic restart after instantaneous power failure has been selected, the motor and machine will start
suddenly (after the reset time has elapsed) after occurrence of an instantaneous power failure.
Stay away from the motor and machine.
When you have selected automatic restart after instantaneous power failure function, apply in easily visible
places the CAUTION stickers supplied to the instruction manual (basic).

/\ When the start signal is turned OFF or is pressed during the restart cushion time after instantaneous

power failure, deceleration starts after Pr. 58 Restart cushion time has elapsed.

PARAMETERS

(&~ Parameters referred to
Pr: 7 Acceleration time, Pr. 21 Acceleration/deceleration time increments (385~ Refer to page 111.
Pr: 13 Starting frequency (35~ Refer to page 114.
Pr. 65, Pr. 67 to Pr. 69 Retry function 03 Refer to page 172.
Pr. 71 Applied motor = Refer to page 120.
Pr. 78 Reverse rotation prevention selection S Refer to page 190.

Pr. 178 to Pr. 184 (input terminal function selection) i€ Refer to page 141.
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4.13.2 Power-failure deceleration stop function (Pr. 261)

When a power failure or undervoltage occurs, the motor can be decelerated to a stop or can be decelerated and re-
accelerated to the set frequency.

Parameter Initial Setting .
Name Description
Number Value Range
Coasts to stop.
0 When undervoltage or power failure occurs, the inverter output
is shut off.
. When undervoltage or a power failure occurs, the motor can be
Power failure stop 1
261 lecti 0 decelerated to a stop.
selection When undervoltage or a power failure occurs, the motor can be
2 decelerated to a stop.
If power is restored during a power failure, the motor accelerates
again.

The above parameters can be set when Pr: 160 User group read selection = "0". (Refer to page 190.)

Power

(1) Parameter setting

ON OFF

*When Pr. 261 is set to "1" or "2", the motor decelerates to a stop
Pr.261=0 if an undervoltage or power failure occurs.

>
>

Pr261=1,2 (2) Operation outline of deceleration to stop at power

failure

Output frequency

- > *When undervoltage or power failure has occurred, the output

me frequency is decreased and controlled so that the converter
circuit (DC bus) voltage is constant and decreased to OHz to
stop.

(3) Power failure stop function (Pr. 261 ="1")
°lf power is restored during power failure deceleration,
During deceleration deceleration to a stop is continued and the inverter remains
at occurrence of power failure . .
stopped. To restart, turn OFF the start signal once, then turn it

During stop .
at occurrence ON again.
of power failure,

» Time

ON

A4

Turn OFF STF once to make acceleration agair

D REMARKS
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* When automatic restart after instantaneous power failure is selected (Pr: 57 = "9999"), power failure stop function is invalid and
automatic restart operation after instantaneous power failure is valid.

* When the power failure deceleration stop function is active (Pr. 261 ="1"), the inverter will not start even if the power is turned
ON with the start signal (STF/STR) ON. After switching ON the power, turn OFF the start signal once and then ON again to
make a start.

Power 4! ON
' Not started as inverter Output frequency
| is stopped due to

I power failure -

- >Time
OFF ON
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(4) Operation continuation at instantaneous power failure function (Pr. 261 = "2")

*When power is restored during deceleration after a power failure, acceleration is made again up to the set frequency.
*When this function is used in combination with the automatic restart after instantaneous power failure function(Pr.57 =
"9999"), deceleration can be made at a power failure and acceleration can be made again after power restoration.

Pr. 261 =2 [Pr 261 =2, Pr. 57#9999|
When power is restored during deceleration When used with automatic restart
4 at occurrence of power failure after instantaneous power failure
A
IPE During power failure
Power ! !
| | Power IE
Output } ! 3 !
frequency | | Output |
. . ‘ \ R lerati * frequency P\ ! Automatic restart
During deceleration at | eacceleration During deceletation at ! after instantaneous
occurrence of power failure > Time occurrence of power failure power failure
; ! T } / > Time
Y46 ON ! <>
* Acceleration time depends on Pr. 7 (Pr: 44). Y46 e \w

*

~z.. NOTE

:‘ ,: * When operation continuation at instantaneous power failure function is used, keep the starting signal (STF/STR) ON
even during instantaneous power failure. If the starting signal turns OFF during instantaneous power failure, the
motor decelerates according to the deceleration time setting, causing the motor to coast if enough regenerative
energy is not obtained.

(5) Power failure deceleration signal (Y46 signal)

*The Y46 signal is ON during deceleration at an instantaneous power failure or during a stop after deceleration at an
instantaneous power failure.

*After a power failure stop, the inverter cannot start even if power is restored the start command is given. In this case,
check the power failure deceleration signal (Y46 signal). (at occurrence of input phase loss (E.ILF), etc.)

*For the Y46 signal, set "46 (positive logic)" or "146 (negative logic)" to any of Pr. 190 to Pr. 192 (output terminal function
selection) to assign the function.

D REMARKS

I * During a stop or trip, the power failure stop selection is not performed.

~=.. NOTE
® , * Changing the terminal assignment using Pr. 190 to Pr. 192 (output terminal function selection) may affect the other
.-t functions. Set parameters after confirming the function of each terminal.

/\ CAUTION

A Even if the power failure stop function is valid, some loads may cause the inverter to trip and the motor to
coast.

The motor will coast if enough regenerative energy is not given from the motor to the inverter.

”f?g;’* Parameters referred to

Pr. 57 Restart coasting time 3 Refer to page 164.
Pr: 190 to Pr. 192 (output terminal function selection) U35~ Refer to page 147.
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4.14 Operation setting at fault occurrence

Purpose Parameter that should be Set Refer to Page
Recover by retry operation at fault
y refry op Retry operation Pr. 65, Pr. 67 to Pr. 69 172

occurrence
Do not output input/output ph Input/output phase fail

<'>no output input/output phase npu OE,I put p a?e ailure Pr. 251, Pr. 872 174
failure alarm protection selection
Det

etect an earth (ground) fault at Earth (.ground) fault Pr. 249 174
start detection at start

4.14.1 Retry function (Pr. 65, Pr. 67 to Pr. 69)

If a fault occurs, the inverter resets itself automatically to restart. You can also select the fault for a retry.

When you have selected automatic restart after instantaneous power failure (Pr. 57 Restart coasting time = 9999), restart
operation is performed at the retry operation time which is the same of that of a power failure. (Refer to page 164 for the
restart function.)

Parameter Initial Setting .
Name Description
Number Value Range
65 Retry selection 0 Oto5 A fault for retry can be selected. (Refer to the next page.)
0 No retry function
Set the number of retries at fault occurrence.
. 1to 10 . . ) .

Number of retries at fault A fault output is not provided during retry operation.

67 0 - :
occurrence Set the number of retries at fault occurrence. (The setting

101 to 110 value of minus 100 is the number of retries.)
A fault output is provided during retry operation.
Set the waiting time from when an inverter fault occurs

R waiting tim 1 0.1 to 360
68 etry waiting time s O°O%8 | ntila retry is made.

69 Retry count display erase 0 0 Clear the number of restarts succeeded by retry.
The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

Retry success example * Retry operation automatically resets a fault and restarts
Retry success . . . .
the inverter at the starting frequency when the time set in
Pr. 68 elapses after the inverter is tripped.

| Pr. 68X 4

! » Retry operation is performed by setting Pr. 67 to any value
| Pr 68 (fitis below 3.1, 35 is set), other than "0". Set the number of retries at fault
rter output|_ < 1 .
fpevsueer:coyu P | occurrence in Pr. 67.
! | * When retries fail consecutively more than the number of
0 T T Time times set in Pr 67, a retry count excess fault (E.RET)
Retry start ! Success count + 1 occurs, resulting in inverter trip. (Refer to retry failure
Fault occurrence | |
! 1 1/ example.)
Retry success count * Use Pr. 68 to set the waiting time from when the inverter
ve4 |—|ON trips until a retry is made in the range 0.1 to 360s.
* Reading the Pr. 69 value provides the cumulative number
Retry failure example of successful restart times made by retry.
The cumulative count in Pr. 69 is increased by 1 when a
retry is regarded as successful after normal operation
P68 P68 P68 continues without faults occurring for more than four times
Inverter output | | <—> <—> longer than the time (3.1s at shortest) set in Pr. 68 after a
frequency ! ! ! retry start.
0 | | | T (When retry is successful, cumulative number of retry
* * * » lime . .
T ) T T ) T failure is cleared.)
First retry |Second retry | Third retry . .
Retry failure * Writing "0" to Pr. 69 clears the cumulative count.
Fault | Fault I Fault | ' (E.RET) . . . . .
Fault signa|OCC‘UFrencei occurrence 3 occurrence 3 ‘ON Dur.lng a retry, t.he Y64 sgnalnls ON. For the .Y6:" S'?nah
(ALM) — : ; 1 : : assign the function by setting "64 (positive logic)" or "164
vé4 _ [ ON| [ON | [ON | (negative logic)" to any of Pr. 190 to Pr. 192 (output terminal

function selection).
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» Using Pr. 65, you can select the fault that will cause a retry to be executed. No retry will be made for the fault not indicated.
(Refer to page 294 for the fault description.)
® indicates the faults selected for retry.

Fault for Pr. 65 Setting Fault for Pr. 65 Setting
Retry 0 1 2 3 4 5 Retry 0 1 2 3 4 5
E.OC1 ° ° ° ° o E.USB ° °
E.OC2 ° ° ° o E.OHT °
E.OC3 ® ° ° o ° E.OLT ° o
E.OV1 ® ° ° ° E.OPT ] °
E.OV2 ° ° ° o E.OP1 ° °
E.OV3 ° o ° o E. PE ° °
E.THM [ ) E.MB4 [ ) o
E.THT ° E.MB5 ° °
E. BE ° o E.MB6 ° °
E. GF [ ) E.MB7 [ ) ®
E.ILF [ ) o
==, NOTE
:,‘ ! .,: * Use the retry function only when the operation can be resumed after resetting a protective function activation.

Making a retry against the protective function, which is activated by an unknown condition, will lead the inverter and
motor to be faulty. Identify in what condition the protective function was activated, and eliminate such condition
before resuming the operation.

* When terminal assignment is changed using Pr.190 to Pr.192, the other functions may be affected. Set parameters after

confirming the function of each terminal.

The data stored as the error reset for retry is only that of the fault which occurred the first time.

* When an inverter fault is reset by the retry function at the retry time, the accumulated data of the electronic thermal
relay function, regeneration brake duty etc. are not cleared. (Different from the power-ON reset.)

* Retry is not performed if E.PE (Parameter storage device fault) occurred at power ON.

If a fault that is not selected for a retry occurs during retry operation (retry waiting time), the retry operation stops

while the fault indication is still displayed.

/\ CAUTION

AWhen you have selected the retry function, stay away from the motor and machine when the inverter is
tripped. They will start suddenly (after the reset time has elapsed) after the inverter trip.
When you have selected the retry function, apply in easily visible places the CAUTION stickers supplied.

Parameters referred to

I Pr. 57 Restart coasting time & Refer to page 164.

PARAMETERS
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4.14.2 Input/output phase loss protection selection (Pr. 251, Pr. 872)

You can choose whether to make Input/output phase loss protection valid or invalid.

» Output phase loss protection is a function to stop the inverter output if one of the three phases (U, V, W) on the
inverter's output side (load side) is lost.

* Input phase loss protection is a function to stop the inverter output if one of the three phases (R/L1, S/L2, T/L3) on the
inverter's input side is lost.

Parameter . X L
Name Initial Value Setting Range Description
Number
251 Output phase loss ] 0 Without output phase loss protection
protection selection 1 With output phase loss protection
872 Input phase loss protection ] 0 Without input phase loss protection
%
selection 1 With input phase loss protection

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
* Available only for the three-phase power input model.
(1) Output phase loss protection selection (Pr. 251)

* If phase loss occurs during inverter running (except for during DC brake operation, or output frequency is 1Hz or less),
output phase loss protection (E.LF) activates, and inverter trips.
* When Pr. 251 is set to "0", output phase loss protection (E.LF) becomes invalid.

(2) Input phase loss protection selection (Pr. 872)

* When Pr. 872 is set to "1", input phase loss protection (E.ILF) is provided if a phase loss of one phase among the three
phases is detected for 1s continuously.

2. NOTE
:‘ ' ,: * If an input phase loss continues for a long time, the converter section and capacitor lives of the inverter will be
Seet shorter.

* If the load is light or during a stop, lost phase cannot be detected because detection is performed based on the
fluctuation of bus voltage. Large unbalanced phase-to-phase voltage of the three-phase power supply may also
cause input phase loss protection (E.ILF).

* Phase loss cannot be detected during regeneration load operation.

* If parameter copy is performed from single-phase power input model to three-phase power input model, Pr. 872
setting may be changed. Check Pr. 872 setting after parameter copy.

4.14.3 Earth (ground) fault detection at start (Pr. 249)

You can choose whether to make earth (ground) fault detection at start valid or invalid. Earth (Ground) fault detection is
executed only right after the start signal is input to the inverter.
Protective function will not activate if an earth (ground) fault occurs during operation.

Parameter . . .
Name Initial Value Setting Range Description
Number
249 Earth (ground) fault 0 0 Without earth (ground) fault detection
detection at start 1 With earth (ground) fault detection

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

~z.. NOTE

:‘ ' ,: * As detection is executed at start, output is delayed for approx. 20ms every start.

« If an earth (ground) fault is detected with "1" set in Pr. 249, output side earth (ground) fault overcurrent (E.GF) is detected and
the inverter trips. (Refer to page 301.)

 If the motor capacity is smaller than the inverter capacity of the 5.5K or higher, earth (ground) fault detection may not be
provided.
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4.15 Energy saving operation

Purpose Parameter that should be Set Refer to Page
Energy saving operation Optimum excitation control | Pr. 60 175

4.15.1 Optimum excitation control (Pr. 60)) /&

Without a fine parameter setting, the inverter automatically performs energy saving operation.
This operation is optimum for fan and pump applications

Parameter o . L
Name Initial Value Setting Range Description
Number
60 Energy saving control 0 0 Normal operation mode
selection * 9 Optimum excitation control mode

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
* When parameter is read using the FR-PUO4, a parameter name different from an actual parameter is displayed.

* When "9" is set in Pr. 60, the inverter operates in the Optimum excitation control mode.
* The Optimum excitation control mode is a control system which controls excitation current to improve the motor efficiency
to maximum and determines output voltage as an energy saving method.

D REMARKS

* When the motor capacity is too small as compared to the inverter capacity or two or more motors are connected to one inverter,
the energy saving effect is not expected.

-=-.. NOTE

! ,: * When the Optimum excitation control mode is selected, deceleration time may be longer than the setting value. Since

=" overvoltage alarm tends to occur as compared to the constant-torque load characteristics, set a longer deceleration
time.

* Optimum excitation control functions only under V/F control. Optimum excitation control does not function under
Advanced magnetic flux vector control and General-purpose magnetic flux vector control.

* Optimum excitation control will not be performed during an automatic restart after instantaneous power failure.

» Since output voltage is controlled by Optimum excitation control, output current may slightly increase.

5~ Parameters referred to

Advanced magnetic flux vector control € Refer to page 88.
General-purpose magnetic flux vector control € Refer to page 91.
Pr. 57 Restart coasting time (1€ Refer to page 164.
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4.16 Motor noise, EMI measures, mechanical resonance

Purpose of Use Parameter that should be Set Refer to Page

Reduction of the motor noise )
Carrier frequency and

M inst EMI and leak Pr. 72, Pr. 240 176
easures agains and leakage Soft-PWM selection
currents

Reduce mechanical resonance Speed smoothing control Pr. 653 177

4.16.1 PWM carrier frequency and soft-PWM control (Pr. 72, Pr. 240)

l You can change the motor sound.

Parameter Name Initial Value Setting Range Description
Number
You can change the PWM carrier frequency.
. The setting is in [kHZz].

2 PWM frequency selection ! 0to 15 Note that O indicates 0.7kHz and 15
indicates 14.5kHz.

240 Soft-PWM operation ] 0 Soft-PWM is invalid

selection 1 When Pr. 72 ="0 to 5", soft-PWM is valid.

The above parameters can be set when Pr.160 User group read selection = "0". (Refer to page 190.)
The above parameters allow their settings to be changed during operation even if "0" (initial value) is set in Pr. 77 Parameter write selection.

(1) PWM carrier frequency changing (Pr. 72)

*You can change the PWM carrier frequency of the inverter.
*Changing the PWM carrier frequency produces an effect on avoiding the resonance frequency of a mechanical system or
motor or on EMI measures or on leakage current reduction caused by the PWM switching.

(2) Soft-PWM control (Pr. 240)

*Soft-PWM control is a control method that changes the motor noise from a metallic tone into an unoffending complex tone.

~z=-.. NOTE

:, + |* Decreasing the PWM carrier frequency effect on EMI measures and on leakage current reduction, but increases
motor noise.

* When PWM carrier frequency is set to 1kHz or less (Pr.72 < 1), fast response current limit may function prior to stall
prevention operation due to increase in ripple currents, resulting in insufficient torque. In such case, set fast-
response current limit operation invalid using Pr. 156 Stall prevention operation selection.

* When setting 2kHz or more in Pr. 72 to perform operation in the place where the surrounding air temperature
exceeding 40°C, caution should be taken as the inverter rated current should be reduced. (Refer to page 328.)

(& Parameters referred to

I Pr. 156 Stall prevention operation selection 1€ Refer to page 94.
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4.16.2 Speed smoothing control (Pr. 653)

Vibration due to mechanical resonance influences the inverter control, causing the output current (torque) unstable. In this
case, the output current (torque) fluctuation can be reduced to ease vibration by changing the output frequency.

Parameter Name Initial Value Setting Range Description
Number
Increase or decrease the value using
653 Speed smoothing control 0% 0 to 200%
P 9 ° ° 100% as reference to check an effect.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

(1) Control block diagram

Acceleration/deceleration
processing
Speed

Output frequency
command +
Frequency output
—> —
J—\ >0 » | V/F control Voltage output

Speed smoothing control
Pr653 <4—— Torque current

(2) Setting method

If vibration due to mechanical resonance occurs, set 100% in Pr 653, run the inverter at the frequency which generates
maximum vibration and check if the vibration will be reduced or not after several seconds.

If effect is not produced, gradually increase the Pr. 653 setting and check the effect repeatedly until the most effective
value is set in Pr. 653.

If vibration becomes large by increasing the Pr: 653 setting, gradually decrease the Pr: 653 setting than 100% to check the
effect in a similar manner.

<=, NOTE
B

.

:

.

.. ® _," | Depending on the machine, vibration may not be reduced enough or an effect may not be produced.

PARAMETERS
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4.17 Frequency setting by analog input (terminal 2, 4)

Purpose Parameter that should be Set Refer to Page
Selection of voltage/current input

(terminal 2, 4)

Perform forward/reverse rotation by
analog input.

Adjustment (calibration) of analog Bias and gain of frequency Pr. 125, Pr. 126, Pr. 241,
input frequency and voltage (current) | setting voltage (current) C2 to C7 (Pr. 902 to Pr. 905)

Analog input selection Pr. 73, Pr. 267 178

181

4.17.1 Analog input selection (Pr. 73, Pr. 267)

You can select the function that switches between forward rotation and reverse rotation according to the analog input
terminal specifications and input signal.

Parameter Initial | Setting .
Name Description
Number Value | Range
0 Terminal 2 input 0 to 10V Without reversible
73 Analog input 1 1 Terminal 2 input 0 to 5V operation
selection 10 Terminal 2 input 0 to 10V With reversible
11 Terminal 2 input 0 to 5V operation
Voltage/current input switch
Standard control Safety stop function Description
circuit terminal model model

Terminal 4 input Terminal 4 input 4 to

267 selection 0 0 @ @ 20mA

1 T Terminal 4 input 0 to 5V
V
2 @ Terminal 4 input 0 to
10V

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

(1) Selection of analog input specifications

*For the terminal 2 for analog voltage input, 0 to 5V (initial value) or 0 to 10V can be selected.
Either voltage input (0 to 5V, 0 to 10V) or current input (4 to 20mA initial value) can be selected for terminal 4 used for
analog input.
Change the input specifications to change Pr. 267 and voltage/current input switch.
*Rated specifications of terminal 4 change according to the voltage/current input switch setting.
Voltage input: Input resistance 10kQ + 1kQ, maximum permissible input voltage 20VDC
Current input: Input resistance 233Q + 5Q, maximum permissible input voltage 30mA

Standard control circuit terminal model Safety stop function model

Control circuit terminal block

Control circuit terminal block
Voltage input Voltage input
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~z=-.. NOTE
,: * Set Pr. 267 and a voltage/current input switch correctly, then input an analog signal in accordance with the setting.
Incorrect setting as in the table below could cause component damage. Incorrect settings other than below can
cause abnormal operation.

Setting Causing Component Damage
Switch setting Terminal input

Operation

This could cause component damage to the analog signal output circuit of
signal output devices.

(electrical load in the analog signal output circuit of signal output devices increases)
This could cause component damage of the inverter signal input circuit.
(output power in the analog signal output circuit of signal output devices increases)

I (current input) Voltage input

V (voltage input) Current input

*Refer to the following table and set Pr. 73 and Pr. 267.

( |:| indicates main speed setting)

Pr.73 Terminal 2 Terminal 4 Input Reversible
Setting Input AU signal Operation
0 0to 10V
1 Not function
(initial value) 0to sV OFF _
10 0to 10V Yes
11 0to 5V
0 According to the Pr: 267 setting )
(initial1value) - on 0:4 to 20mA (initial value) Not function
10 1:0 to 5V
T — 2:0 to 10V Yes
—: invalid
*The terminal used for the AU signal input, set "4" in Pr. 178 to Pr. 184 (input terminal function selection) to assign functions.
.=-.. NOTE

* Turn the AU signal ON to make terminal 4 valid.

* Make sure that the parameter and switch settings are the same. Different setting may cause a fault, failure or
malfunction.

e Use Pr. 125 (Pr. 126) (frequency setting gain) to change the maximum output frequency at input of the maximum output
frequency command voltage (current). At this time, the command voltage (current) need not be input.
Also, the acceleration/deceleration time, which is a slope up/down to the acceleration/deceleration reference
frequency, is not affected by the change in Pr. 73 setting.

* Changing the terminal assignment using Pr. 178 to Pr. 184 (input terminal function selection) may affect the other
functions. Set parameters after confirming the function of each terminal.

(2) Perform operation by analog input selection.

*The frequency setting signal inputs 0 to 5VDC (or 0 to 10VDC) across
the terminals 2-5. The 5V (10V) input is the maximum output.

*The power supply 5V can be input by either using the internal power
supply or preparing an external power supply. Prepare an external
power supply to input the power supply 10V. For the built-in power
supply, terminals 10-5 provide 5VDC output.

Inverter
Forward rotation

0to 5VDC

Frequency setting

*When inputting 10VDC to the terminal 2, set "0" or "10" in Pr. 73. (The

(/2]
Connection diagram using terminal 2 (0 to 5VDC) Inverter Built-in Frequency Pr.73 (14
Terminal | Power Supply Setting (terminal 2 input |-||_J
Inverter Voltage Resolution power) 11}
Forward rotation 10 5VDC 0.12Hz/60Hz 0 to 5VDC input 5
<
0to 10VvDC L .

° initial value is 0 to 5V) o

Frequency |Voltage input I R "
setting equipment *Setting "1 (0 to 5VDC)" or "2 (0 to 10VDC)" in Pr. 267 and a voltage/

current input switch in the OFF position changes the terminal 4 to the

Connection diagram using terminal 2 (0 to 10VDC) voltage input specification. When the AU signal turns ON, the terminal

D REMARKS

|The wiring length of the terminal 10, 2, 5 should be 30m maximum.

4 input becomes valid.
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Forward rotation

Frequency setting

Connection diagram using terminal 4 (4 to 20mADC)

Inverter
STF

4 to 20mADC

Current input
equipment

™ 4|Reverse || Forward

=y rotation | i | rotation

& Pro25K--o---- Soceieeoeee-

c Reversible: !

(0] ! '

5 B i

o ' 1

o ' i

% Not i E

) reversible . !

2 r. o02)1 4 ; |, Terminal 2

0 2.5V 5v input (V)

C3 (Pr.902) C4 (Pr.903)
Frequency setting signal

Reversible operation example

.~=-.. NOTE

' , * When reversible operation is set, be aware of reverse rotation operation when analog input stops (only the start

signal is input).

(3) Perform operation by analog input selection.

*When the pressure or temperature is controlled constant by a fan,
pump, etc., automatic operation can be performed by inputting the
output signal 4 to 20mADC of the adjuster across the terminals 4-5.

*The AU signal must be turned ON to use the terminal 4.

(4) Perform forward/reverse rotation by analog input
(polarity reversible operation)

*Setting "10" or "11" in Pr. 73 and adjusting Pr. 125 (Pr. 126) Terminal 2
frequency setting gain frequency (Terminal 4 frequency setting gain
frequency) and C2 (Pr. 902) Terminal 2 frequency setting bias frequency to
C7 (Pr905) Terminal 4 frequency setting gain makes reverse operation
by terminal 2 (terminal 4) valid.

Example) When performing reversible operation by terminal 2 (0 to 5V)
input
1) Set"11"in Pr. 73 to make reversible operation valid.
Set frequency at maximum analog input in Pr. 125 (Pr. 903)
2) Set 1/2 of the value set in C4 (Pr. 903) in C3 (Pr. 902).
3) Reversible operation is performed when 0 to 2.5VDC is input and
forward rotation when 2.5 to 5VDC.

* When reversible operation is valid, reversible operation (0 to 4mA: reverse operation, 4mA to 20mA: forward
operation) is performed by terminal 4 in the initial setting.

(45~ Parameters referred to

Pr. 125 Terminal 2 frequency setting gain frequency, Pr. 126 Terminal 4 frequency setting gain frequency @ Refer to page 181.
C2 (Pr. 902) Terminal 2 frequency setting bias frequency to C7 (Pr. 905) Terminal 4 frequency setting gain € Refer to page 181.

4.17.2 Response level of analog input and noise elimination (Pr. 74)

I The time constant of the primary delay filter can be set for the external frequency command (analog input (terminal 2, 4)

signal).
Parameter iee . A
Name Initial Value Setting Range Description
Number
Primary delay filter time constant for the
74 Input filter time constant 1 Oto8 analog input.
A larger setting results in a larger filter.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

* Valid for eliminating noise of the frequency setting circuit.

* Increase the filter time constant if steady operation cannot be performed due to noise.
A larger setting results in slower response. (The time constant can be set between approximately 5ms to 1s with the setting

of 0 to 8.)
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4.17.3 Bias and gain of frequency setting voltage (current)
(Pr. 125, Pr. 126, Pr. 241, C2 (Pr. 902) to C7 (Pr. 905))

You can set the magnitude (slope) of the output frequency as desired in relation to the frequency setting signal (0 to 5V,

0 to 10V or 4 to 20mADC).

Set Pr. 267 and voltage/current input switch to switch between 0 to 5VDC, 0 to 10VDC, 0 to 20mADC using terminal 4.

(Refer to page 178.)

[Frequency setting bias/gain parameter]

Parameter Initial Setting o
Name Description
Number Value Range
Terminal 2 frequency setting ) ) ) )
125 . 60Hz 0 to 400Hz | Frequency of terminal 2 input gain (maximum).
gain frequency
Terminal 4 frequency setting . ) . )
126 . 60Hz 0 to 400Hz | Frequency of terminal 4 input gain (maximum).
gain frequency
Analog input display unit 0 Displayed in % _ . _
241 =1, *3 switchover 0 p Displayed in V/mA Unit for analog input display.
C2 (902) | Terminal 2 frequency setting o ) i
. OHz 0 to 400Hz | Frequency on the bias side of terminal 2 input.
*1, %2 bias frequency
C3(902) | Terminal 2 frequency setting 0% 0 0 300% Converted % of the bias side voltage of terminal 2
*]1, %2 bias ° ° input.
C4 (903) Tet'minal 2 frequency setting 100% 010 300% .Converted % of the gain side voltage of terminal 2
*], %2 gain input.
C5(904) | Terminal 4 frequency setting o ) i
. OHz 0 to 400Hz | Frequency on the bias side of terminal 4 input.
*1, %2 bias frequency
C6 (904) | Terminal 4 frequency setting Converted % of the bias side current (voltage) of
] 20% 0 to 300% ) )
*], %2 bias terminal 4 input.
C7 (905) Tel.'minal 4 frequency setting 100% 010 300% Con\./erted.% of the gain side current (voltage) of
®], %2 gain terminal 4 input.

x1  This parameter can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

*2  The parameter number in parentheses is the one for use with the operation panel (PA02) for the FR-E500 series or parameter unit (FR-PU04/FR-PUQ7).

*3  This parameter allows its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter write selection.
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¥ A Initial value
>~ 60Hz |- \4 77777777
(8]
c |
[0} |
3 |
o |
e e
= - N
2 o | Gain
S — |
@] A ! Pr 125
Bias !
c2(Pr902) |, |
0 100%
0 Frequency setting signal v
0 quency sefing sig 10V
C3 (Pr. 902) C4 (Pr. 903)
N
E ] Initial value
8 60Hz|
(9]
=] |
o |
o
bR —
3
g o
O T —

C5 (Pr. 904) L

Bias

0 20 .

0 4 Frequer_my slettlng 20mA

C6 (Pr. 904) signa C7 (Pr- 905)
LAl NOTE

(1) Change the frequency at

maximum
analog input (Pr. 125, Pr. 126)

*Set Pr. 125 (Pr. 126) when changing frequency
setting (gain) of the maximum analog input voltage
(current) only. (C2 (Pr. 902) to C7 (Pr905) setting
need not be changed)

(2) Analog input bias/gain calibration

(C2 (Pr. 902) to C7 (Pr. 905))

*The "bias" and "gain" functions are used to adjust
the relationship between the input signal entered
from outside the inverter to set the output frequency,
e.g. 0 to 5V, 0 to 10V or 4 to 20mADC, and the
output frequency.

*Set the bias frequency of the terminal 2 input using
C2 (Pr. 902).

(It is initially-set to the frequency at 0V)

*Set the output frequency in Pr. 125 for the frequency
command voltage set with Pr 73 Analog input
selection.

*Set the bias frequency of the terminal 4 input using C5
(Pr. 904).

(It is initially-set to the frequency at 4mA)

*Using Pr. 126, set the output frequency relative to
20mA of the frequency command current (4 to
20mA).

*There are three methods to adjust the frequency
setting voltage (current) bias/gain.

a) Method to adjust any point by application of a
voltage (current) across terminals 2-5 (4-5) 0=~
page 183

b) Method to adjust any point without application of
a voltage (current) across terminals 2-5 (4-5)
095 page 184

c) Method to adjust frequency only without

adjustment of voltage (current) (35~ page 185

,: * When voltage/current input signal for terminal 4 was switched using Pr. 267 and voltage/current input switch, perform

calibration without fail.

(3) Analog input display unit changing (Pr. 241)

* You can change the analog input display unit (%/V/mA) for analog input bias/gain calibration.
» Depending on the terminal input specification set to Pr. 73, Pr. 267, and voltage/current switch, the display units of C3 (Pr:

902), C4 (Pr. 903), C6 (Pr. 904), C7 (Pr. 905) change as shown below.

Analog Command (terminal 2, 4)
(depending on Pr. 73, Pr. 267, and
voltage/current input switch)

Pr. 241 = 0 (initial value)

Pr. 241 =1

0 to 5V input

0to 5V > 0 to 100% (0.1%) display

0 to 100% - 0 to 5V (0.01V) display

0 to 10V input

0to 10V > 0 to 100% (0.1%) display

0 to 100% -> 0 to 10V (0.01V) display

0 to 20mA input

0 to 20mA - 0 to 100%(0.1%) display

0 to 100% - 0 to 20mA (0.01mA) display
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(4) Frequency setting signal (current) bias/gain adjustment method

(a) Method to adjust any point by application of a voltage (current) across terminals 2 and 5 (4 and 5).

Operation — —— Display
1. Confirm the operation status indicator and
i indicati M7 Mo
operation mode indication Lo PU
® The inverter should be at a stop.
® The inverter should be in the PU operation
mode.
(Using )
PRM indication is lit.
2. Press to choose the parameter setting

(The parameter number read previously
appears.)

3. Tum @ until " "appears.

4. press @ to display "{ - - - ".
5. Tum @ until "~ Hrer ™

appears.

2

=) CO0 to C25 setting
is enabled.
N -

Terminal 2 input is Terminal 4 input is
selected selected

Analog voltage (current)
=N m value (%) across terminals 2-
5 (across terminals 4-5)
7. Apply a 5V (20mA) voltage (current). Si7
(Turn the external potentiometer connected @\ m *
across terminals 2-5 (across terminals 4-5) to = * The value is nearly 100 (%) in the maximum position of

the potentiometer.

(®) /@\

Set to C4 Terminal 2 frequency setting gain.
6. Press @ to display the analog voltage

® /@\

(current) value (%).

\

maximum (any position).)

<=+ NOTE

-
“as®

8. |After performing operation in step 6, do not touch @ until completion of calibration.

8 Terminal 2 input is Terminal 4 input is
. Press @ to set. selected selected

© - .
A 4

Alternating...Parameter setting complete.
* The value is nearly 100 (%) in the maximum position of
the potentiometer.

*Turn @ to read another parameter.
*Press @ to return to the ",_'- - - - "indication (step 4).

*Press @ twice to show the next parameter ("= - " { ).

D REMARKS

PARAMETERS

« If the frequency meter (display meter) connected across the terminals FM-SD does not indicate exactly 60Hz, set the calibration

parameter CO FM terminal calibration. (Refer to page 162.)

« |f the gain and bias of frequency setting voltage (current) are too close, an error ("£ - 3 ") may be displayed at setting.
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(b) Method to adjust any point without application of a voltage (current) across terminals 2 and 5 (4 and 5)
(To change from 4V (80%) to 5V (100%))

Operation —— —— Display
1. Confirm the operation status indicator and
; - T e
operation mode indication Ll py

® The inverter should be at a stop.
® The inverter should be in the PU operation mode.

(Use )

. PRM indication is lit.
2. Press to choose the parameter setting

(The parameter number read previously appears.)

- -

mode.

3. Turn @ until"S " appears.

4. Press @ to display " - - - ". " CO0 to C25 setting
is enabled.
5. Tumn @ until " Heer 1) appears. m m
Set to C4 Terminal 2 frequency setting gain. = Terminal 2 input is Terminal 4 input
selected is selected

Analog voltage (current) value (%)
across terminals 2-5 (across
terminals 4-5)

(®) /@\. @/@\ ®

6. Press @ to display the analog voltage

(current) value (%).

7. Turn@ to set gain voltage (%).
"0V(0mA) is 0%, 10V(5V, 20mA) is 100%"

The gain frequency is reached

when the analog voltage (current)
value across terminals 2-5 (across

/@\

terminals 4-5) is 100%.

@ )>» REMARKS

The current setting at the instant of turning @ is

displayed.
You cannot check after performing operation in step 7.

8. Press@ to set.

Terminal 2 input Terminal 4 input
is selected is selected

AIternatmg...Parameter setting complete.
(Adjustment completed)

*Turn @ to read another parameter.
*Press @ to return to the "'- - - - "indication (step 4).

*Press @ twice to show the next parameter ("= - © | ).

@ )>» REMARKS

By pressing @ after step 6, you can confirm the current frequency setting bias/gain setting.

You cannot check after performing operation in step 7.
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(c) Adjusting only the frequency without adjusting the gain voltage (current).
(When changing the gain frequency from 60Hz to 50Hz)

Operation — —— Display
. Turn @ until"F 125 " (Pr 125) or or
J\
N - v Terminal 2 input Terminal 4 input is
F 1 " (Pr. 126) appears is selected P selected P

. Press @ to show the currently set value.
(60.00Hz)
. Turn @ to change the set value to

4

"G 000 (50.00Hz).

Terminal 2 input is Terminal 4 input is
. Press @ to set.

selected selected
N\
R EE  EE
x__

Alternating...Parameter setting complete.

@ /@\ @ /@\

. Mode/monitor check

1071070 (Hz =
Press twice to choose the monitor/ =) oy =

frequency monitor.

MON
-

. Apply a voltage across the inverter terminals 2-
5 (across 4-5) and turn on the start command
(STF, STR).

Operation starts at 50Hz.

D REMARKS

* Changing C4 (Pr. 903) or C7 (Pr: 905) (gain adjustment) value will not change the Pr. 20 value.

* For operation from the parameter unit (FR-PU04/FR-PUQ7), refer to the instruction manual of the FR-PU04/FR-PU07.

* When setting the value to 120Hz or more, it is necessary to set Pr: 18 High speed maximum frequency to 120Hz or more. (Refer to
page 98.)

* Make the bias frequency setting using the calibration parameter C2 (Pr. 902) or C5 (Pr. 904). (Refer to page 182.)

» Refer to page 280 to use the FR-E500 series operation panel (PA02).

/\ CAUTION

A Be cautious when setting any value other than "0" as the bias frequency at 0V (OmA). Even if a speed
command is not given, merely turning on the start signal will start the motor at the preset frequency.

ﬂg? Parameters referred to

L

Pr: 20 Acceleration/deceleration reference frequency U35~ Refer to page 111.

Pr. 73 Analog input selection, Pr. 267 Terminal 4 input selection i€y Refer to page 178.
Pr: 79 Operation mode selection U35~ Refer to page 196.

Bias and gain of built-in frequency setting potentiometer (35~ Refer to page 280.

PARAMETERS
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7/ Misoperation prevention and parameter setting restriction

4.18 Misoperation prevention and parameter setting restriction

Purpose Parameter that should be Set Refer to Page
Limits reset function . .
R I P

Trips when PU is disconnected detsett?e 7::':or:ld|sc<:nnte-zcted v Pr. 75 186
Stops from PU etection stop selection
Prevention of parameter rewrite Parameter write disable selection Pr. 77 189
Prevention of reverse rotation of the motor | Reverse rotation prevention selection Pr.78 190

] Display of applied parameters and Pr. 160,
Displays necessa arameters 190

ISpiay P user group function Pr. 172 to Pr. 174
Parameter restriction using password Password function Pr. 296, Pr. 297 193
Control of parameter write by EEPROM write selection Pr. 342 220
communication

4.18.1 Reset selection/disconnected PU detection/PU stop selection (Pr. 75)

I You can select the reset input acceptance, disconnected PU (FR-PU04/FR-PUQ7) connector detection function and PU
stop function.

Parameter . i o
Name Initial Value Setting Range Description
Number
Reset selection/ For the initial value, reset always enabled,
75 disconnected PU detection/ 14 0to 3,14 to 17 | without disconnected PU detection, and
PU stop selection with PU stop function are set.

* The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
» This parameter allows its setting to be changed during operation in any operation mode even if "0 (initial value) or 1" is set in Pr. 77 Parameter write
selection. Also, if parameter (all) clear is executed, this setting will not return to the initial value.

Pr. 75
Setting Reset Selection Disconnected PU Detection PU Stop Selection
i

0 Reset |.nput r]ormally enabled If the PU is disconnected, operation
Reset input is enabled only when the fault | ) .

1 will be continued. Pressing % decelerates the motor
occurs.

2 Reset |.nput r]ormally enabled When the PU is disconnected, the to a stop only in the PU operation
Reset input is enabled only when the fault | . ] mode.

3 inverter trips.
occurs.

14 Reset input Il bled

(initial value) eset Input normaly enable If the PU is disconnected, operation

15 Reset input is enabled only when the fault | will be continued. Pressing decelerates the motor

occurs.
to a stop in any of the PU, External
16 Reset input normally enabled . P y .
_ _ When the PU is disconnected, the | and Network operation modes.

Reset input is enabled only when the fault | ;

17 oceurs inverter trips.

(1) Reset selection

*You can select the enable condition of reset function (RES signal, reset command through communication) input.
*When Pr. 75 is set to any of "1, 3, 15, 17", a reset can be input only when the inverter is tripped.

.-z, NOTE
' ,: * When the reset signal (RES) is input during operation, the motor coasts since the inverter being reset shuts off the output.
REC B When reset is performed, cumulative values of electronic thermal O/L relay, regenerative brake duty are cleared.
* The reset key of the PU is only valid when the inverter is tripped, independently of the Pr. 75 setting.

*
0

.
.
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(2) Disconnected PU detection

*This function detects that the PU (FR-PUO4/FR-PUOQ7) has been disconnected from the inverter for longer than 1s and
causes the inverter to provide a fault output (E.PUE) and come to trip.
*When Pr. 75 is set to any of "0, 1, 14, 15", operation is continued if the PU is disconnected.

D REMARKS

* When the PU has been disconnected since before power-ON, it is not judged as a fault.
* To make a restart, confirm that the PU is connected and then reset the inverter.
* The motor decelerates to a stop when the PU is disconnected during PU Jog operation with Pr. 75 set to any of "0, 1, 14, 15"
(which selects operation is continued if the PU is disconnected).
* When RS-485 communication operation is performed through the PU connector, the reset selection/PU stop selection function
is valid but the disconnected PU detection function is invalid.
(3) PU stop selection
*In any of the PU operation, External operation and Network operation modes, the motor can be stopped by pressing STOP
key of the operation panel or parameter unit (FR-PU04/FR-PUQ7, operation panel for FR-E500 (PA02)).
*When the inverter is stopped by the PU stop function, " ,':' '-, " (PS) is displayed. A fault output is not provided.

*After the motor is stopped from the PU, it is necessary to perform PU stop (PS) reset to restart. PS reset can be made from
the unit from which PU stop is made (operation panel, parameter unit (FR-PU04/PUQ7, operation panel for FR-E500
(PA02)).

*The motor can be restarted by making PS cancel using a power supply reset or RES signal.

*When Pr. 75 is set to any of "0 to 3", PU stop (PS display) is invalid, deceleration to a stop by is valid only in the PU

operation mode.

D REMARKS

During operation in the PU operation mode through USB communication or RS-485 communication from the PU connector, the
motor decelerates to stop (PU stop) when entered from the operation panel (3

(4) How to restart the motor stopped by input from the PU in External operation mode (PU stop
(PS) reset method)

a) Operation panel

Speed 1) After completion of deceleration to a stop, switch OFF the

STF or STR signal.

> Ti o
% Key me 2) Press to display E (" ,'-' '-, " reset)
Operation panel -
STF ON % Key | 3) Press to return to @ _

[
(STR) OFF 4) Switch ON the STF or STR signal.

Stop/restart example for external operation

b) Parameter unit (FR-PU04/FR-PU07)

1) After completion of deceleration to a stop, switch OFF the
STF or STR signal.

2) Press (BT ). ("5 " reset)

3) Switch ON the STF or STR signal.
*The motor can be restarted by making a reset using a power supply reset or RES signal.

D REMARKS

e If Pr. 250 Stop selection is set to other than "9999" to select coasting to a stop, the motor will not be coasted to a stop but
decelerated to a stop by the PU stop function during external operation.

PARAMETERS
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(5) Restart (PS reset) method when PU stop (PS display) is made during PU operation
*PU stop (PS display) is made when the motor is stopped from the unit where control command source is not selected
(operation panel, parameter unit (FR-PU04/FR-PUQ7, operation panel for FR-E500 (PA02)) in the PU operation mode.
For example, when Pr. 551 PU mode operation command source selection = "9999" (initial value), the motor is stopped from

the PU (PS display) if entered from the operation panel in PU operation mode with the parameter unit mounted.

When the motor is stopped from the PU when the parameter unit (FR-PU04/FR-PUQ7) is selected as
control command source.

1) After the motor has decelerated to a stop, press |oex| of the parameter unit (FR-PU04/FR-PUQ7).

2) Press to display CH ‘:, " reset)
3) Press | Pu of the parameter unit (FR-PUO4/FR-PUOQ7) to select the PU operation mode.

4) Press @ or @of the parameter unit (FR-PU04/FR-PUQ7).

D REMARKS

* When Pr. 551 = "9999", the priorities of the PU command source is USB connector > parameter unit (FR-PU04/FR-PU07) >
operation panel.

/\ CAUTION

A Do not reset the inverter while the start signal is being input.
Otherwise, the motor will start instantly after resetting, leading to potentially hazardous conditions.

(45~ Parameters referred to

Pr. 250 Stop selection = Refer to page 134.
Pr. 551 PU mode operation command source selection S Refer to page 207.
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4.18.2 Parameter write disable selection (Pr. 77)

You can select whether write to various parameters can be performed or not. Use this function to prevent parameter
values from being rewritten by misoperation.

Parameter . . L
Name Initial Value Setting Range Description
Number
0 Write is enabled only during a stop.
77 . . 1 Parameter cannot be written.
Parameter write selection 0 — - -
[Ver.UP) 9 Parameter write is enabled in any operation
mode regardless of operation status.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
Pr. 77 can always be set independently from the operation mode and operation status.

[ Ver . UP [ Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number.
(1) Write parameters only during stop (setting "0" initial value)

*Parameters can be written only during a stop in the PU operation mode.

*The shaded parameters in the parameter list (page 64) can always be written regardless of the operation mode and
operating status. However, Pr. 72 PWM frequency selection, Pr. 240 Soft-PWM operation selection, and Pr. 275 Stop-on contact
excitation current low-speed multiplying factor can be written when the inverter is running in the PU operation mode, but
cannot be written in the External operation mode.

(2) Inhibit parameter write (setting "1")

*Parameter write is not enabled. Parameter Name
(Read is enabled.) Number
eParameter clear and all parameter clear cannot be 22 Stall prevention operation level
performed, either. 75 Reset selection/disconnected PU detection/
*The parameters given on the right can be written if Pr. 77 = PU stop selec_t'on _
oA 77 Parameter write selection
T 79 Operation mode selection
160 User group read selection
296 Password lock level
297 Password lock/unlock

(3) Write parameters during operation (setting '"2")
g

*Parameters can always be written.
*The following parameters cannot be written when the inverter is running if Pr. 77 = "2". Stop the inverter when changing
their parameter settings.

Parameters referred to

I Pr: 79 Operation mode selection (35 Refer to page 196.

Parameter Parameter
Name Name
Number Number

23 Stall prevention operation level compensation 96 Auto tuning setting/status

factor at double speed 178 to 184 | (input terminal function selection)
40 RUN key rotation direction selection 190 to 192 | (output terminal function selection)
48 Second stall prevention operation current 277 Stall prevention operation current switchover
60 Energy saving control selection 292 Automatic acceleration/deceleration
61 Reference current 293 Acceleration/deceleration separate selection
66 Stall prevention operation reduction starting 298 Frequency search gain (é,

frequency Digital input unit selection 1]
71 Applied motor 329 (Parameter for the plug-in option FR-A7AX E kit) =

wl
79 Operation mode selection 450 Second applied motor p—
80 Motor capacity 541 Frequency command sign selection (CC-Link) é
81 Number of motor poles (Parameter for the plug-in option FR-A7NC E kit) <
82 Motor excitation current 800 Control method selection o
83 Rated motor voltage 859 Torque current
84 Rated motor frequency
90 to 94 (Motor constants)
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4.18.3 Reverse rotation prevention selection (Pr. 78)

l This function can prevent reverse rotation fault resulting from the incorrect input of the start signal.

Parameter Initial 5 o
Name Setting Range Description
Number Value
. . 0 Both forward and reverse rotations allowed
Reverse rotation prevention S
78 lecti 0 1 Reverse rotation disabled
selection 2 Forward rotation disabled

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

» Set this parameter when you want to limit the motor rotation to only one direction.

* This parameter is valid for all of the reverse rotation and forward rotation keys of the operation panel and parameter

unit(FR-PU04/FR-PUQ7), the start signals (STF, STR signals) via external terminals, and the forward and reverse rotation
commands through communication.

4.18.4 Extended parameter display and user group function (Pr. 160, Pr. 172 to Pr. 174)

l Parameter which can be read from the operation panel and parameter unit can be restricted.

Parameter Initial . .
Name Setting Range Description
Number Value
9999 Displays only the simple mode parameters
160 1 User group read selection 0 0 D!splays simple mode + exte.nded p?rameters
1 Displays the parameters registered in the user
group.
: Displays the number of cases registered as a
172 4 U.ser group registered 0 (0to 16) user group (reading only)
display/batch clear 9999 Batch clear the user group registration
173 +2,+3 | User group registration 9999 0 to 999, 9999 Sets the parameter numbers to be registered to
the user group
174 .2,+3 | User group clear 9999 0 to 999, 9999 Sets the parameter numbers to be cleared from
the user group

*1  This parameter allows its setting to be changed during operation in any operation mode even if "0 (initial value) or 1" is set in Pr. 77 Parameter write

selection.

*2  The above parameters can be set when Pr. 160 User group read selection = "0".
*3  The values read from Pr. 173 and Pr. 174 are always "9999".

(1)

Display of simple mode parameters and extended parameters (Pr. 160)

*When Pr. 160 = "9999", only the simple mode parameters can be displayed on the operation panel and parameter unit (FR-
PUO4/FR-PUQ7). (Refer to the parameter list, page 64, for the simple mode parameters.)
*In the initial setting (Pr. 160 = "0") status, simple mode parameters and extended parameters can be displayed.

D REMARKS
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When RS-485 communication is used to read the

parameters, all parameters can be read,
regardless of the Pr 550 NET mode operation
command source selection, Pr. 551 PU mode operation
command source selection, regardless of Pr. 160

setting.

Pr. 15 Jog frequency, Pr. 16 Jog acceleration/deceleration time, and Pr. 991 PU contrast adjustment are displayed as simple mode

* When a plug-in option is fitted to the inverter, the option parameters can also be read.
* When communication is used to read the parameters, all parameters can be read, regardless of the Pr. 160 setting.

Pr. 551 Pr. 550 Pr. 160 Valid/Invalid
2 (PU) - Valid
0 (OP) Valid
3 (USB) 2 (PU) Invalid (all parameters can
9999 be read)
(auto detect 9999 With OP: valid
initial value) (auto detect Without OP: invalid
initial value) | (a|| parameters can be read)

parameter when the parameter unit (FR-PU04/FR-PUQ7) is fitted.

* OP indicates a communication option.
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(2) User group function (Pr. 160, Pr. 172 to Pr. 174)

*The user group function is designed to display only the parameters necessary for setting.

*From among all parameters, 16 parameters maximum can be registered in the user group. When Pr. 160 is set to "1", only
the parameters registered to the user group can be accessed. (The parameters not registered in the user group cannot be
read.)

*To set a parameter in the user group, set its parameter number in Pr. 173.

*To delete a parameter from the user group, set its parameter number to Pr. /74. Set "9999" in Pr. 172 to batch delete
parameters registered.

(3) Registration of parameter to user group (Pr. 173)
When registering Pr. 3 to user group

Operation — ——  Display
1. Confirm the operation display and operation
de disol Il
mode display. (NN 0k

® The inverter should be at a stop.
® Make sure that the inverter is in PU
operation mode.

(Press in the External operation

mode.)

2. Press to choose the parameter setting

mode.

3. Tumn @ to change the set value to

=N m Parameter setting mode
m Displays Pr. 173 User group

= registration

When Pr. 173 is read, "9999"
m is displayed

m Select the parameter number
= to be registered.
6. Press @ to set.
S - E CEE
"2 17 3 " and "3 " are displayed alternately.

To continue parameter registration, repeat L
steps 3 to 6. Alternating...Registration of Pr. 3 to user
group completed.

w1 .
[ Y R
4. press @ to display "9 999"

5. Tumn @ until Pr. 3 appears.

(®) /@\ (®) /@\ ®
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(4) Deletion of parameter from user group (Pr. 174)
When deleting Pr. 3 from user group

Operation

. Confirm the operation display and operation

mode display.

® The inverter should be at a stop.

® The inverter should be in the PU operation
mode.

(Press in the External operation

mode.)

. Press to choose the parameter setting

mode.

. Turn @ until "2 "4 " appears.

. Press @ to display "S5 55"

. Turn @ until Pr: 3 appears.
. Press @ to set.

"2 171 " and " " are displayed alternately.
To continue parameter clear, repeat steps 3 to
6.

@ )» REMARKS

(&5~ Parameters referred to
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=

(®) /@\ @/@\ ®

m Parameter setting mode
m Displays Pr. 174 User group
clear
When Pr. 174 is read, "9999" is
m Select the parameter number
to be registered.

\ . 4

Alternating...Clear of Pr. 3 to user group

Pr: 550 NET mode operation command source selection (35~ Refer to page 207.
Pr. 551 PU mode operation command source selection = Refer to page 207.

completed.

e Pr. 77, Pr. 160 and Pr. 991 can always be read, independently of the user group setting.

e Pr. 77, Pr. 160 and Pr. 172 to Pr. 174 cannot be registered to the user group.

* When Pr. 174 is read, "9999" is always displayed. Although "9999" can be written, no function is available.
* When any value other than "9999" is set to Pr. 172, no function is available.
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4.18.5 Password function (Pr. 296, Pr. 297)

l Registering 4-digit password can restrict parameter reading/writing.

Parameter . . L.
Name Initial Value Setting Range Description
Number
0to6,99,100to | Select restriction level of parameter reading/
296 «1, x4 iti i i }
Password lock level 9999 106, 199 writing when a password is registered
Ver. UP 9999 No password lock
1000 to 9998 Register a 4-digit password
297 42, 54 Displays password unlock error count. (Reading
Password lock/unlock 9999 (0to 5) *3 only)
Ver.UPJ (Valid when Pr: 296 = "100" to "106")
9999 3 No password lock

*]  This parameter can be set when Pr. 160 User group read selection = "0".

*2  If Pr. 296 = "9999" (no password lock), Pr: 297 can be set while Pr. 160 = "0". When the password lock is valid, Pr 297 can be set regardless of the Pr. 160
setting.

*3  Pr. 297 can be written as "0 or 9999," but the Pr. 297 setting does not change.

x4 This parameter allows its setting to be changed during operation in any operation mode even if "0 (initial value) or 1" is set in Pr. 77 Parameter write selection.

oD ... Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number.

(1) Parameter reading/writing restriction level (Pr. 296 )

Level of reading/writing restriction by PU/NET mode operation command can be selected by Pr. 296.

) NET Mode Operation Command *4
X PU Mode Operation Command *3 —— —— -
Pr. 296 Setting RS-485 communication Communication option
Read *1 Write *2 Read Write *2 Read Write *2
9999 o (@) (@) (@) (@) (@)
0, 100
X X X X X X
*6
1,101 (@) X O X O X
2,102 O x (@) (@) (@)
3,103 O (@) x (@) x
4,104 x x x X O X
5,105 X x O O O
6, 106 o] (@] X X (@] X
99. 199 Only parameters registered in the user group can be read/written.*5
' (For the parameters not registered in the user group, same restriction level as "4, 104" applies.)

O: enabled, x: restricted

*1  If the parameter reading is restricted by the Pr. 160 setting, those parameters are unavailable for reading even when "O" is indicated.

*2  If the parameter writing is restricted by the Pr. 77 setting, those parameters are unavailable for writing even when "O" is indicated.

*3  Parameter access from unit where parameter is written in PU operation mode (initially set to operation panel, parameter unit) is restricted. (Refer to page 207
for PU mode operation command source selection.)

x4 This restricts parameter access from the command source that can write a parameter under Network operation mode (initially RS-485 communication from
PU connector or a communication option). (Refer to page 207 for NET mode command source.)

x5  Read/write is enabled only in the simple mode parameters registered in the user group when Pr.160 User group read selection = "9999". Pr.296 and Pr.297 are
always read/write enabled whether registered to a user group or not.

*6  If a communication option is installed, option fault (E.OPT) occurs, and inverter trips. (Refer to page 301.)

PARAMETERS
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(2) Password lock/unlock (Pr.296, Pr.297)

<Lock>
1) Set parameter reading/writing restriction level. (Pr. 296 = 9999)

Pr.296 Setting Restriction of Password q
Value Unlock Error L2 P
0to 6, 99 No restriction Always 0
100 to 106, 199 Restricted at fifth error Displays error count (0 to 5)

* During [Pr: 296 = any of "100 to 106, 199", if password unlock error has occurred 5 times, correct password will not
unlock the restriction. All parameter clear can unlock the restriction.
(In this case, parameter settings are cleared.)
2) Write a four-digit number (1000 to 9998) in Pr. 297 as a password.
(When Pr. 296 = "9999", Pr. 297 cannot be written.)
When password is registered, parameter reading/writing is restricted with the restriction level set in Pr. 296 until
unlocking.

D REMARKS

After registering a password, a read value of Pr. 297 is always one of "0" to "5".

* When a password restricted parameter is read/written, " ,'_ ,'_-,','_- ,_-,' " is displayed.

* Even if a password is registered, parameters which the inverter itself writes, such as inverter parts life, are overwritten as
needed.

» Even if a password is registered, Pr. 991 PU contrast adjustment can be read/written when a parameter unit (FR-PU04/FR-PU07)

is connected.

<Unlock>

There are two ways of unlocking the password.

» Enter a password in Pr. 297.
Unlocked when a password is correct. If a password is incorrect, an error occurs and not unlocked.
During [Pr: 296 = any of "100 to 106, 199"], if password unlock error has occurred 5 times, correct password will not unlock
the restriction. (During password lock)

» Perform all parameter clear.

.~=-.. NOTE

,: « If the password has been forgotten, perform all parameter clear to unlock the parameter restriction. In that case,

Ak other parameters are also cleared.

* Parameter all clear cannot be performed during the operation.

* Do not use the FR Configurator when parameter read is restricted (Pr. 296 = any of "0, 4, 5, 99, 100, 104, 105, 199").
FR Configurator may not function properly.

@ )> REMARKS

* The password unlock method is different for operation panel/FR-PU07, RS-485 communication, and communication option.

Operation Panel/ RS-485 A X
L Communication Option
FR-PUO7 Communication
All parameter clear O O ©)
Parameter clear x x ©)

O: Password can be unlocked. x: Password cannot be unlocked.
» For parameter clear and all parameter clear from the communication option or the parameter unit (FR-PUQ7), refer to the
instruction manual of each options. (Refer to page 286 for the operation panel, refer to page 221 for the Mitsubishi inverter protocol
with RS-485 terminal communication, and refer to page 234 for MODBUS RTU communication protocol.)
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(3) Parameter operation during password lock/unlock

Unlocked Password registered Locked
Parameter operation Pr.296=9999 | Pr. 296+ 9999 fr 2620999 | Pr 290719010 106,199
Pr.297=90999 | Pr. 297 =9999 AN B A0/
(Read value) (Read value)
Read O =1 (@) (@) (@)
Pr. 296 Write O+l O 1 x X
Read O =1 (@) O O
Pr. 297 Write x o o 0 3
Performing parameter clear O (@) x *4 x *4
Performing parameter all clear o (@) O #2 O *2
Performing parameter copy ©) O x x

O: enabled, x: restricted

1 Reading/writing is unavailable when there is restriction to reading by the Pr. 160 setting. (Reading is available in NET mode regardless of Pr. 160 setting.)
*2  Unavailable during the operation.

*3  Correct password will not unlock the restriction.

x4  Parameter clear is available only from the communication option.

D REMARKS

* When Pr. 296 = any of "4, 5, 104, 105" (password lock), the setting screen for PU JOG frequency is not displayed in the
parameter unit (FR-PU04/FR-PUQ7).
* During password lock, parameter copy of the parameter unit (FR-PUQ7) cannot be performed.

(&~ Parameters referred to

Pr:. 77 Parameter write selection 135~ Refer to page 189.
Pr. 160 Extended function display selection % Refer to page 190.
Pr. 550 NET mode operation command source selection I Refer to page 207.

Pr. 551 PU mode operation command source selection = Refer to page 207.

PARAMETERS
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7/ Selection of operation mode and operation location

4.19 Selection of operation mode and operation location

communication operation, selection
of operation location

Pr. 550, Pr. 551

Purpose Parameter that should be Set Refer to Page
Operation mode selection Operation mode selection Pr.79 196
Started in Network operation mode | Operation mode at power-ON Pr. 79, Pr. 340 206
Operation command source and
speed command source durin Pr. 338, Pr. 339
Selection of operation location P 9 207

4.19.1 Operation mode selection (Pr. 79)

Used to select the operation mode of the inverter.
Mode can be changed as desired among operation using external command signals (External operation), operation
from the operation panel and PU (FR-PUO7/FR-PU04) (PU operation), combined operation of PU operation and
External operation (External/PU combined operation), and Network operation (when RS-485 communication or a

communication option is used).

LED Indication

(output stop during external operation)
X12 signal OFF
Operation mode cannot be switched to the PU operation mode.

Parameter Initial | Setting .
Name Description == :Off
Number Value | Range
—3:0n
PU operation mode
Use External/PU switchover mode () to switch between the Eﬁgg‘al operation
0 PU and External operation mode. E
At power on, the inverter is in the External operation mode. NET operation mode
PU operation mode
1 Fixed to PU operation mode _
External operation
Fixed to External operation mode mode
2 Operation can be performed by switching between the External “
and NET operation mode. NET operation mode
External/PU combined operation mode 1
Frequency command Start command
Operation Operation panel and PU (FR-
PU04/FR-PUQ7) setting or
79 mode 0 3 ) _) 9 ) External signal input
lecti external signal input (multi-speed (terminal STF, STR)
| f
selection setting, across terminals 4-5 (valid EXtetr)nallg’U i
when AU signal turns ON)).* ﬁ?&}e'”e operation
External/PU combined operation mode 2
Frequency command Start command M
4 External signal input Enter from ofthe operation
(terminal 2, 4, JOG, multi-speed
. panel and |[FWD and ofthe
selection, etc.) p
PU (FR-PU04/FR-PUQ7)
Switchover mode
6 Switchover between PU operation, External operation, and NET | PU operation mode
operation is available while keeping the same operation status. _
External operation mode (PU operation interlock) External operation
X12 signal ON mode
7 Operation mode can be switched to the PU operation mode. “

NET operation mode

This parameter allows its setting to be changed in any operation mode even if "0 (initial value) or 1" is set in Pr. 77 Parameter write selection.
* The priorities of the frequency commands when Pr: 79 = "3" are "Multi-speed operation (RL/RM/RH/REX) > PID control (X14) > terminal 4 analog input (AU)

> digital input from the operation

196
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(1) Operation mode basics

* The operation mode specifies the source of the start command and the frequency command for the inverter.
» Basically, there are following operation modes.
» External operation mode: For inputting start command and frequency command with an external potentiometer and
switches which are connected to the control circuit terminal.
* PU operation mode: For inputting start command and frequency command with the operation panel or parameter unit
(FR-PUO4 / FR-PUOQ7).
* Network operation mode (NET operation mode): For inputting start command and frequency command with RS-485
communication through PU connector or communication option.
* The operation mode can be selected from the operation panel or with the communication instruction code.

Personal computer

PU operation mode
Inverter

(S oo
connector
PU operation mode bl
00| pPu operation mode

|

17
4
&

DEEOEE
BEIIRE
®)
®)
®)

DEEOE D

Operation panel

IEl PU connector

O [eeecns

F

T
c
o
S

Network
operation mode

Communication

optioncard © %

. Potentiometer
Control terminal
External %

operation mode
Switch

Personal computer

J
Programmable controller

D REMARKS

* Either "3" or "4" may be set to select the PU/External combined mode. Refer to page 196 for details.

* The stop function (PU stop selection) activated by pressing of the operation panel and parameter unit (FR-PUO4/FR-

PUOQ7) is valid even in other than the PU operation mode in the initial setting.
(Refer to Pr. 75 Reset selection/disconnected PU detection/PU stop selection (page 186).)

PARAMETERS
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(2) Operation mode switching method

External operation

® When "0 or 1" is set in Pr. 340
P’

Switching through the network

Switch to External
operation mode through
Switch to Network operation
mode through the network.

Press
the PU to light EXT

on

Switching with the PU

Press on

the PU to light PY

the network.
Vd 1

Network operation
NET
(___J

® When "10" is set in Pr. 340
Network operation

Press on the PU to light PU

NN

PU operation

PU operation

NET
-—

<

Press on the PU to light g

D REMARKS
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* Refer to the following for switching by the external terminal.
PU operation external interlock signal (X12) U35 Refer to page 202.
PU-external operation switch-over signal (X16) (35~ Refer to page 203.

External-NET operation switchover signal (X65), NET-PU operation switchover signal (X66) (35~ Refer to page 204.

Pr. 340 Communication startup mode selection U35~ Refer to page 206.
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(3) Operation mode selection flow

In the following flowchart, select the basic parameter setting and terminal connection related to the operation mode.

START Connection Parameter setting Operation

Where is the start command
source?

From outside (STF/STR terminal)

Where is the frequency
command source?

From outside STF (forward rotation)/
(terminal 2, 4, JOG, multi-speed, etc.) %Lif:i‘ﬁ?f;?}i“on) Frequency setting terminal ON
Terminal 2, 4-5 (analog), RL, RM, STF(STR)-ON
RH, JOG, etc.
From PU (digital settin STF (forward rotation)/ Pr 79="3" . - )
(dig 9) STR (reverse rotation) H (External/PU combined H Operatlonsp%r;eSI,TPRU g',%ltal setting
(Refer 10 page 141.) operation 1) (STR)-
From communication
(PU connector/communication option)
PU connector or
communication option?
PU connector (RS-485 communication) STF (forward rotation)/ Pr 338 ="1" Communication frequency setting
STR (reverse rotation) B P' 340 =" B command sending
(Refer to page 141.) " STF(STR)-ON
Communication option Connection g‘f)t?grl;nmunication | Pr 338 =" | | Communication frequency setting
(Refer to the corresponding communication Pr 340 ="1" command sending
option instruction manual.) STF(STR)-ON
From the operation panel (RUN/FWD/REV key)
| | Where is the frequency
command source?
From outside . Pr 70 = "4" . _
. . Terminal 2, 4-5 (analog), RL, RM, . Frequency setting terminal ON
(terminal 2, 4, JOG, multi-speed, etc.) RH, JOG, etc. | (EXteg]:eyl’gl{iJo(lflogbmed | RUN/FWD/REV key ON

From the operation panel

fai ; Pr.79="1" Digital setting
(digital setting) (fixed to PU operation) M RUN/FWD/REV key ON
From communication
(PU connector/communication option) i
x Disabled
From communication
(PU connector/communication option)
L PU connector or
communication option?
PU connector (RS-485 communication)
|| Where is the frequency
command source?
From outside (terminal 2, 4, JOG, multi-speed, etc.)
. ) —nqn Frequency setting terminal ON
;eﬁmj%aézéé 5 (analog), RL, RM, | | 1‘?’ ;jz _ .,1,. H Communication start command
, X . 8 = sending
From the operation panel (digital settin :
P pane” (dig 9 x Disabled
From communication (PU connector) Communication frequency setting &’
Pr 340 ="1" H command sending
— . " Communication start command Ll
Communication option sending E
|| Where is the frequency s
command source? <
From outside (terminal 2, 4, JOG, multi-speed, etc.) (14
Connection of communication E
option ) N N i — nqn | Frequency setting terminal ON
i il o eor o 9421 Communication sart command
Terminal 2, 4-5 (analog), RL, RM, sending
RH, JOG, etc.
From the operation panel (digital settin :
P — P (9 9 Disabled
From communication (communication option)

Communication frequency setting
command sending
Communication start command
sending

Connection of communication option | | | |
(Refer to the corresponding communication Pr. 340 ="1"
option instruction manual.)

199



7/ Selection of operation mode and operation location

(4) External operation mode (setting ""0" (initial value), ""2")

N
Inverter
% Forward rotation start
Reverse rotation start$

3 :"'/'“ Frequency setting
potentiometer

10

(5) PU operation mode (setting "1")

200

*Select the External operation mode when the start
command and the frequency command are applied
from a frequency setting potentiometer, start switch, etc.
which are provided externally and connecting them to
the control circuit terminals of the inverter.

*Generally, parameter change cannot be performed in
the External operation mode. (Some parameters can be
changed. Refer to the detailed description of each
parameter.)

* When "0" or "2" is selected for Pr. 79, the inverter enters
the External operation mode at power-ON. (When using
the Network operation mode, refer to page 206.)

*When parameter changing is seldom necessary, setting
"2" fixes the operation mode to the External operation
mode.

When frequent parameter changing is necessary,
setting "0" (initial value) allows the operation mode to be
changed easily to the PU operation mode by pressing

of the operation panel. When you switched to the

PU operation mode, always return to the External
operation mode.

*The STF and STR signal are used as a start command,
and the voltage or current signal to terminal 2, 4, multi-
speed signal, JOG signal, etc. are used as a frequency
command.

*Select the PU operation mode when applying start and
frequency command by only the key operation of the
operation panel (FR-PU04/FR-PUOQ7). Also select the PU
operation mode when making communication using the PU
connector.

*\When "1" is selected for Pr. 79, the inverter enters the PU
operation mode at power ON. You cannot change to the
other operation mode.

*The setting dial of the operation panel can be used for
setting like a potentiometer. (Refer to Pr. 161 Frequency
setting/key lock operation selection (page 275).)
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(6) PU/External combined operation mode 1 (setting ""3")

Inverter

Forward rotation
start

Reverse rotation

start STR

SD

Operation panel

*Select the PU/External combined operation mode 1
when applying frequency command from the
operation panel or parameter unit (FR-PUO4/FR-
PUO7) and inputting the start command with the
external start switch.

*Select "3" for Pr. 79. You cannot change to the other
operation mode.

*When a frequency is applied from the external signal
by multi-speed setting, it has a higher priority than the
frequency command from the PU. When AU is ON,
the command signal to terminal 4 is used.

(7) PU/External combined operation mode 2 (setting "4")

Inverter

10 Operation panel

3l Frequency setting
¢ potentiometer

*Select the PU/External combined operation mode 2 when
applying frequency command from the external
potentiometer, multi-speed or JOG signal and inputting the
start command by key operation of the operation panel or
parameter unit (FR-PU04/FR-PUQ7).

*Select "4" for Pr. 79. You cannot change to the other
operation mode.
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(8) Switch-over mode (setting "6")

*While continuing operation, you can switch between the PU operation, external operation and network operation (when
RS-485 communication with the PU connector or communication option is used).

Operation Mode Switching Switching Operation/Operating Status

Select the PU operation mode with the operation panel or parameter unit.
*Rotation direction is the same as that of External operation.
*The frequency set with the potentiometer (frequency command) or like is used unchanged. (Note
that the setting will disappear when power is switched OFF or the inverter is reset.)

Send the mode change command to the Network operation mode through communication.
*Rotation direction is the same as that of External operation.
*The value set with the setting potentiometer (frequency command) or like is used unchanged.
(Note that the setting will disappear when power is switched OFF or the inverter is reset.)
Press the external operation key of the operation panel or parameter unit.
PU operation - External operation *The rotation direction is determined by the input signal of the External operation.
*The set frequency is determined by the external frequency command signal.

Send the mode change command to the Network operation mode through communication.
*Rotation direction and set frequency are the same as those of PU operation.
Command to change to External mode is transmitted by communication.
NET operation > External operation *Rotation direction is determined by the external operation input signal.
*The set frequency is determined by the external frequency command signal.
Select the PU operation mode with the operation panel or parameter unit.

NET operation - PU operation *The rotation direction and frequency command in the Network operation mode are used
unchanged.

External operation - PU operation

External operation > NET operation

PU operation - NET operation

(9) PU operation interlock (setting ""7")

*The PU operation interlock function is designed to forcibly change the operation mode to the External operation mode
when the PU operation interlock signal (X12) input turns OFF.

This function prevents the inverter from being inoperative by the external command if the mode is accidentally left
unswitched from PU operation mode.

*Set "7" (PU operation interlock) in Pr. 79.

*For the terminal used for X12 signal (PU operation interlock signal) input, set "12" to any of Pr. 178 to Pr. 184 (input terminal
function selection) to assign the function. (Refer to page 141 for Pr.178 to Pr.184.)

*When the X12 signal is not assigned, function of the MRS signal switches from MRS (output stop) to PU operation
interlock signal.

X12 (MRS) Function/Operation
Signal Operation mode Parameter write
Operation mode (External, PU, NET) switching Parameter write enabled (depending on Pr. 77 Parameter
ON enabled write selection and each parameter write conditions
Output stop during External operation (Refer to page 64 for the parameter list.))

Forcibly switched to External operation mode
External operation allowed

Switching between the PU and NET operation mode
is enabled

<Function/operation changed by switching ON-OFF the X12 (MRS) signal>

OFF Parameter write disabled with exception of Pr. 79

Operating Condition o i Switching to PU,
= eration
Operation X12 (MRS) Signal 5 Operating Status NET Operation
Status Mode
mode Mode
During ON = OFF 1 If exterr.\al operation frequency settir?g an.d Disallowed
PU/NET stop External =2 | start signal are entered, operation is
Running ON - OFF =1 performed in that status. Disallowed
During OFF > ON Duri " Allowed
rin
stop ON > OFF ring stop Disallowed
External External *2 _ _ _
Runnin OFF > ON During operation = output stop Disallowed
9 ON -> OFF Output stop - operation Disallowed

x]1  The operation mode switches to the External operation mode independently of whether the start signal (STF, STR) is ON or OFF. Therefore, the
motor is run in External operation mode when the X12 (MRS) signal is turned OFF with either of STF and STR ON.

*2 At fault occurrence, pressing of the operation panel resets the inverter.
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.~=-.. NOTE

.

-
e,

,: * If the X12 (MRS) signal is ON, the operation mode cannot be switched to the PU operation mode when the start signal
(STF, STR) is ON.

* When the MRS signal is used as the PU interlock signal, the MRS signal serves as the normal MRS function (output
stop) by turning ON the MRS signal and then changing the Pr. 79 value to other than "7" in the PU operation mode. As
soon as "7" is set to Pr. 79, the MRS signal acts as the PU interlock signal.

* When the MRS signal is used as the PU interlock signal, the logic of the signal is as set in Pr. 17. When Pr. 17 = "2",
read ON as OFF and OFF as ON in the above explanation.

* Changing the terminal assignment using Pr. 178 to Pr. 184 (input terminal function selection) may affect the other
functions. Set parameters after confirming the function of each terminal.

(10) Switching of operation mode by external signal (X16 signal)

*When external operation and operation from the operation panel are used together, use of the PU-External operation
switching signal (X16) allows switching between the PU operation mode and External operation mode during a stop
(during a motor stop, start command OFF).

*When Pr. 79 = any of "0, 6, 7", the operation mode can be switched between the PU operation mode and External
operation mode. (Pr. 79 ="6" At Switchover mode, operation mode can be changed during operation)

*For the terminal used for X16 signal input, set "16" to any of Pr. 178 to Pr. 184 (input terminal function selection) to assign the
function.

Pr. 79 X16 Signal State Operation Mode
X Remarks
Setting ON (external) OFF (PU)
o External operation . . .
0 (initial value) mode PU operation mode | Can be switched to External, PU or NET operation mode
1 PU operation mode Fixed to PU operation mode
. Fixed to External operation mode (can be switched to NET operation
2 External operation mode
mode)
3,4 External/PU combined operation mode | External/PU combined mode fixed
External operation ) Switching among the External, PU, and NET operation mode is
6 PU operation mode ) .
mode enabled while running.
X12 (MRS) External operation . Can be switched to External, PU or NET operation mode (output stop
PU operation mode | . .
7 ON mode in External operation mode)
X12 (MRS) . Fixed to External operation mode (forcibly switched to External
External operation mode .
OFF operation mode)

D REMARKS

* The operation mode status changes depending on the setting of Pr. 340 Communication startup mode selection and the ON/OFF
status of the X65 and X66 signals. (For details, refer to page 204.)
* The priorities of Pr. 79, Pr. 340 and signals are Pr. 79 > X12 > X66 > X65 > X16 > Pr. 340.

.. NOTE
* Changing the terminal assignment using Pr. 178 to Pr. 184 (input terminal function selection) may affect the other
functions. Set parameters after confirming the function of each terminal.

_..~

N .

0@
“usn?®
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7/ Selection of operation mode and operation location

(11) Switching of operation mode by external signals (X65, X66 signals)

*When Pr. 79 = any of "0, 2, 6", the operation mode switching signals (X65, X66) can be used to change the PU or External
operation mode to the Network operation mode during a stop (during a motor stop or start command OFF). (Pr. 79 = "6"

Switch-over mode can be changed during operation)
*When switching between the Network operation mode and PU operation mode
1) Set Pr. 79 to "0" (initial value) or "6".

)
3)
)

2) Set "10" in Pr. 340 Communication startup mode selection.
Set "65" in any of Pr: 178 to Pr. 184 to assign the NET-PU operation switching signal (X65) to the terminal.
4) The operation mode changes to the PU operation mode when the X65 signal turns ON, or to the Network operation

mode when the X65 signal turns OFF.

Pr. 340 Pr. 79 X65 Signal State
X i Remarks
Setting Setting ON (PU) OFF (NET)
. ) NET operation mode
0 (initial value) PU operation mode *1 2
1 PU operation mode Fixed to PU operation mode
2 NET operation mode Fixed to NET operation mode
3,4 External/PU combined operation mode External/PU combined mode fixed
10 ] NET operation mode ) . . . .
6 PU operation mode *1 2 Operation mode can be switched with operation continued
X12 (MRS Switching among the External and
( ) witehing ) 9 ) X Output stop in External operation mode
7 ON PU operation mode is enabled *2
X12 (MRS) . . . .
OFF External operation mode Forcibly switched to External operation mode

x1  NET operation mode when the X66 signal is ON.

*2  PU operation mode is selected when the X16 signal is OFF. PU operation mode also when Pr. 550 NET mode operation command source selection = "0"

(communication option command source) and the communication option is not fitted.
External operation mode when the X16 signal is ON.

*When switching between the Network operation mode and External operation mode

1) Set Pr. 79 to "0 (initial value), 2, 6 or 7". (At the Pr. 79 setting of "7", the operation mode can be switched when the X12

(MRS) signal turns ON.)

2) Set "0 (initial value) or 1" in Pr. 340 Communication startup mode selection.

3) Set "66" in any of Pr. 178 to Pr. 184 to assign the NET-PU operation switching signal (X66) to the terminal.

4) The operation mode changes to the Network operation mode when the X66 signal turns ON, or to the External

operation mode when the X66 signal turns OFF.

Pr. 340 Pr. 79 X66 Signal State
. " Remarks
Setting Setting ON (NET) OFF (External)
- NET operation mode External operation
0 (initial value)
*] mode *2
1 PU operation mode Fixed to PU operation mode
NET operation mode External operation . .
2 Cannot be switched to PU operation mode
*] mode
0 (initial 3,4 External/PU combined operation mode External/PU combined mode fixed
value), 1 6 NET operation mode External operation | Operation mode can be switched with
*1 mode *2 operation continued
X12 (MRS) | NET operation mode External operation Output stop in External operation mode
7 ON *] mode *2
X120(£/IFRS) External operation mode Forcibly switched to External operation mode

*1  PU operation mode is selected when Pr. 550 NET mode operation command source selection = "0" (communication option command source) and the

communication option is not fitted.
*2  PU operation mode is selected when the X16 signal is OFF. When the X65 signal has been assigned, the operation mode changes with the ON/
OFF state of the X65 signal.
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D REMARKS

I * The priorities of Pr. 79, Pr. 340 and signals are Pr. 79 > X12 > X66 > X65 > X16 > Pr. 340.
'0"'~ NOTE

,: * Changing the terminal assignment using Pr. 178 to Pr. 184 (input terminal function selection) may affect the other
functions. Set parameters after confirming the function of each terminal.

Parameters referred to

Pr: 15 Jog frequency U35~ Refer to page 106.

Pr.4to 6, Pr. 24 to 27, Pr. 232 to Pr. 239 Multi-speed operation 0 Refer to page 104.

Pr. 75 Reset selection/disconnected PU detection/PU stop selection 3% Refer to page 186.
Pr. 161 Frequency setting/key lock operation selection € Refer to page 275.

Pr. 178 to Pr. 184 (input terminal function selection) i€ Refer to page 141.

Pr. 190 to Pr. 192 (output terminal function selection) 1€ Refer to page 147.

Pr. 340 Communication startup mode selection (% Refer to page 206.

Pr. 550 NET mode operation command source selection i€ Refer to page 207.

PARAMETERS
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7/ Selection of operation mode and operation location

4.19.2 Operation mode at power-ON (Pr. 79, Pr. 340)

When power is switched ON or when power comes back on after instantaneous power failure, the inverter can be
started up in the Network operation mode.
After the inverter has started up in the Network operation mode, parameter write and operation can be performed from

a program.
Set this mode for communication operation using PU connector or communication option.

Number

Parameter

Name Initial Value

Setting Range Description

79

Operation mode selection 0

Operation mode selection

0to4,6,7
(Refer to page 199.)

340 =

Communication startup
mode selection

0 As setin Pr. 79.

1 Network operation mode

Network operation mode

Operation mode can be changed between
the PU operation mode and Network
operation mode from the operation panel.

10

The above parameters allow their settings to be changed in any operation mode even if "0 (initial value) or 1" is set in Pr. 77 Parameter write selection.

* The above parameters can be set when Pr: 160 User group read selection = "0". However, the parameters can be set whenever the communication option
is connected. (Refer to page 190.)

(1) Specify operation mode at power-ON (Pr. 340)

*Depending on the Pr. 79 and Pr. 340 settings, the operation mode at power-ON (reset) changes as described below.

Pr.340 | Pr. 79 Operation Mode at Power-ON, Power Overation Mode Switchin
Setting | Setting Restoration, Reset P 9
0
o . Switching among the External, PU and NET operation mode is
(initial | External operation mode
enabled =1
value)
1 PU operation mode Fixed to PU operation mode
. Switching between the External and NET operation mode is enabled
2 External operation mode L . )
0 Switching to PU operation mode disabled
(initial 3,4 External/PU combined mode Operation mode switching disabled
Switching among the External, PU, and NET operation mode is
value) 6 External operation mode witehing ) 9 ) X peral I
enabled while running.
Switching among the External, PU and NET operation mode is
X12 (MRS) signal ON ...External operation mode witehing & X perat I
7 enabled *1
Fixed to External operation mode (Forcibly switched to External
X12 (MRS) signal OFF .. External operation mode > ) X perat ( oy swl X
operation mode.)
0 NET operation mode
1 PU operation mode
2 NET operation mode
1 3,4 External/PU combined mode Same as when Pr: 340 ="0"
6 NET operation mode
7 X12 (MRS) signal ON ...NET operation mode
X12(MRS) signal OFF ... External operation mode
. Switching between the PU and NET operation mode is enabled
0 NET operation mode 0
1 PU operation mode Same as when Pr. 340 ="0"
10 2 NET operation mode Fixed to NET operation mode
3,4 External/PU combined mode Same as when Pr. 340 ="0"
Switching between the PU and NET operation mode is enabled
6 NET operation mode . 9 . P
while running *2
7 External operation mode Same as when Pr. 340 ="0"

*1  Operation mode cannot be directly changed between the PU operation mode and Network operation mode

*2  Operation mode can be changed between the PU operation mode and Network operation mode with key of the operation panel and X65 signal.

/_‘I‘/ —
[{f-
U

Parameters referred to

I Pr: 79 Operation mode selection U35~ Refer to page 196.
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4.19.3 Start command source and frequency command source during communication
operation (Pr. 338, Pr. 339, Pr. 550, Pr. 551)

When the RS-485 communication with the PU connector or communication option is used, the external start command
and frequency command can be valid. Command source in the PU operation mode can be selected.

From the communication device, parameter unit, etc. which have command source, parameter write or start command
can be executed. Parameter read or monitoring can be executed in any operation mode.

Parameter Initial | Setting L.
Name Description
Number Value Range
338 Communication operation 0 0 Start command source communication
command source 1 Start command source external
0 Frequency command source communication
. . 1 Frequency command source external
Communication speed .
339 0 Frequency command source external (When there is no external
command source . . e
2 input, the frequency command via communication is valid, and the

frequency command from terminal 2 is invalid.)
The communication option is the command source when NET

0 operation mode.
NET mode operation 2 PU connector is the command source when NET operation mode.
550 * | command source 9999 Automatic communication option recognition
selection 9999 Normally, PU connector is the command source. When a
communication option is mounted, the communication option is the
command source.
2 PU connector is the command source when PU operation mode.
3 USB connector is the command source when PU operation mode.
PU mode operation 4 Operation par?el is the ICQmmand source when PU operation mode.
USB automatic recognition
551+ | command source 9999 ) .
i Normally, operation panel is the command source. When the
selection 9999 parameter unit is connected to the PU connector, PU is the

command source. During USB connection, the USB connector is
the command source.

The above parameters can be set when Pr. 160 User group read selection = "0". However, the parameters can be set whenever the communication option is
connected. (Refer to page 190.)

* This parameter allows its setting to be changed in any operation mode even if "0 (initial value) or 1" is set in Pr. 77 Parameter write selection.

(1) Select the command source of the Network operation mode (Pr. 550)

*Either the RS-485 communication with the PU connector or communication option can be specified as the command
source in the Network operation mode.

*For example, set Pr. 550 to "2" when executing parameter write, start command or frequency command from the unit RS-
485 terminals in the Network operation mode independently of whether the communication option is connected or not.

-=-.. NOTE

3 ! ’,: * Since Pr. 550 = "9999" (automatic communication option recognition) in the initial setting, parameter write, start
Seet command and frequency command cannot be executed by communication using the unit RS-485 terminals when the
communication option is fitted.

*

-
e,

PARAMETERS
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7/ Selection of operation mode and operation location

(2) Selects the command source of the PU operation mode (Pr. 551)

*Any of the operation panel, PU connector, or USB connector can be specified as the command source in the PU operation
mode.

*In the PU operation mode, set Pr. 551 to "2" when executing parameter write, start command or frequency command
during the RS-485 communication with PU communication.

z~.. NOTE

:, ' ,: * When performing the RS-485 communication with the PU connector when Pr. 551 = "9999", PU mode command
source does not automatically change to the PU connector. Change to the Network operation mode to change the
command source.

* When "2" (NET mode PU connector) is set in Pr. 550 and "2" (PU mode PU connector) is set in Pr, 551, PU operation
mode has priority. When the communication option is not fitted, therefore, the operation mode cannot be switched to
the Network operation mode.

* Changed setting value is valid when power-ON or resetting the inverter.

* The MODBUS RTU protocol cannot be used in the PU operation mode. Select Network operation mode (NET mode
command source).

* All of the operation mode indicator (2o =3 2 ) of the operation panel turns OFF when command source is not
operation panel.

PU...PU operation mode, NET...network operation mode, —....without command source
Command Source
Pr. 550 Pr. 551 PU connector
. i Operation uUsB Communication Remarks
Setting | Setting Parameter RS-485 .
panel connector i .. option
unit communication
2 — — PU PU *1 NET %2
3 — PU — — NET 2
0 4 PU — — — NET =2
9999
(initial PU *3 PU *3 PU *3 — NET =2
value)
Switching to NET
2 — — PU PU =1 — ) )
operation mode disabled
3 — PU — NET —
2 4 PU — — NET —
9999
(initial PU =3 PU *3 PU *3 NET —
value)
2 — — PU PU *1 NET %2
_ NET %2 Qommunication option
fitted
’ o PU o Communication option
NET _ , P
not fitted
9999 . NET %2 ﬁ(t)rzmunication option
- o
\(/ISII:Z; 4 PU - - éomm nication option
uni | |
NET _ , P
not fitted
Communication option
9999 o NET <2 fitted
I
(initial PU =3 PU *3 PU =3 C - "
value) NET _ ommunication option
not fitted

x1  The MODBUS RTU protocol cannot be used in the PU operation mode. When using the MODBUS RTU protocol, set Pr: 550 to "2".
2 When the communication option is not fitted, the operation mode cannot be switched to the Network operation mode.
*3  When Pr. 551 = "9999", the priorities of the PU command source is USB connector > parameter unit (FR-PU04/FR-PUQ7) > operation panel.
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(3) Controllability through communication

*Controllability through communication in each operation mode is shown below.

*Monitoring and parameter read can be performed from any operation regardless of operation mode.

Operation External/PU | External/PU o . NET Oberation
Operation Condition . Mode| py | External | Gombined Combined Operation (wher? using
. . . . . Operation Operation |(when using PU PG,
Location (Pr. 551 Setting) Operation | Operation Mode 1 Mode 2 communication
connector) *6 option) *7
Item (Pr. 79 = 3) (Pr. 79 = 4)
Run command
(start) O X X @] X
Run command o A3 A %3 o A 43
2 (stop)
(PU connector) |Running o » o N o
Control by RS frequency setting
4:;; rolby Re- Parameter write Ox4 X *5 Ox4 O #4 x %5
L Inverter reset @] (@) (@) @] @]
communication
‘ PU Run command o " o o O 1 o
rom (start)
connector Run command
X X X X O *1 X
Other than the |(stop)
above Running ) X X X X O *1 x
frequency setting
Parameter write X *5 X *5 X *5 X *5 O #4 X *5
Inverter reset x X X X O =2 x
3 Run command o » o o "
(start, stop)
(USB connector) -
Running o , o “ o
9999 ] frequency setting
o tion f (automatic 53 ameter write O #4 x %5 X *5 x %5 x %5
eration from iti
P recognition) Inverter reset O O O O @)
the USB
; Run command “ “ N “ N
connector (start, stop)
Other than the |Running
. X X X X X
above frequency setting
Parameter write X %5 X *5 X *5 X *5 X %5
Inverter reset O @] @] O O
Control b.y . Z?:ﬂ?osr:;?)and x x x x x O =1
communication -
Running y y % % x O =1
from o - frequency setting
cor.nmumcatlon Parameter write X %5 X *5 X *5 X *5 X *5 O #4
option Inverter reset x x x x x O %2
N Inverter reset O O O O @)
Control circuit = 5
external — un comman x @] O x x #]1
il (start, stop)
terminals Frequency setting x O x O x *1

O: Enabled, x: Disabled, A: Some are enabled

1 As set in Pr.338 Communication operation command source and Pr. 339 Communication speed command source (Refer to page 207.)
*2 At occurrence of RS-485 communication error, the inverter cannot be reset from the computer.
*3  Enabled only when stopped by the PU. At a PU stop, PS is displayed on the operation panel. As set in Pr. 75 PU stop selection. (Refer to page 186.)
x4 Some parameters may be write-disabled according to the Pr. 77 Parameter write selection setting and operating status. (Refer to page 189.)
*5  Some parameters are write-enabled independently of the operation mode and command source presence/absence. When Pr. 77 = 2, write is enabled.

(Refer to the parameter list on page 64.) Parameter clear is disabled.
6 When Pr. 550 NET mode operation command source selection = "2" (PU connector valid) or Pr. 550 NET mode operation command source selection = "9999" and the

communication option is not fitted.

*7  When Pr. 550 NET mode operation command source selection = "0" (communication option valid) or Pr. 550 NET mode operation command source selection = "9999"
and the communication option is fitted.
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(4) Operation at error occurrence

Operation External/PU External/PU .
P Mode External Combined Combined NET Operation (uEZn%gi?ev?&
Error Definition ” PU Operation o ti Operation Mode | Operation Mode | (when used with icati
Condition peration 1 2 PU connector) 5 communication
(Pr. 551 setting) (Pr. 79=3) (Pr. 79= 4) gl
Inverter
— Sto
fault P
2 (PU connector)
PU 9999 (automatic Stop/continued *1, *4
disconnection of |recognition)
the PU Other than the .
Stop/continued*1
above
RS-485 Stop/ Stop/
o 2 (PU connector) p Continued p. — Continued
communication continued=2 continued*2
error of the PU | Other than the Stop/
Continued p Continued
connector above continued*2
3 (USB connector
L ( . ) Stop/ . Stop/ )
Communication |9999 (automatic . Continued ) Continued
N continued*2 continued*2
error of USB recognition)
connector Other than the .
Continued
above
Communication
error of
o — Continued Stop/continued*3
communication
option

x]  Can be selected using Pr. 75 Reset selection/disconnected PU detection/PU stop selection.

*2  Can be selected using Pr. 122 PU communication check time interval, Pr. 336 RS-485 communication check time interval, Pr. 548 USB communication check time
interval.

*3  As controlled by the communication option.

x4 In the PU JOG operation mode, operation is always stopped when the PU is disconnected. Whether fault (E.PUE) occurrence is allowed or not is as set in
Pr. 75 Reset selection/disconnected PU detection/PU stop selection.

x5 When Pr. 550 NET mode operation command source selection = "2" (PU connector valid) or Pr. 550 NET mode operation command source selection = "9999" and the
communication option is not fitted.

6 When Pr. 550 NET mode operation command source selection = "0" (communication option valid) or Pr. 550 NET mode operation command source selection = "9999"

and the communication option is fitted.
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(5) Selection of command source in Network operation mode (Pr. 338, Pr. 339)

*There are two control sources: operation command source, which controls the signals related to the inverter start
command and function selection, and speed command source, which controls signals related to frequency setting.

*In Network operation mode, the commands from the external terminals and communication (PU connector or
communication option) are as listed below.

[Explanation of table]

External: Command is valid only from control terminal.
NET: Command only from communication is valid.
Combined: Command from both control terminal and communication is valid.
—: Command from either of control terminal and communication is invalid.

D REMARKS

¢ The command source of communication is as set in Pr. 550 and Pr. 551.

. Pr. 338 Communication operation
Operation 0: NET 1: External
. command source
Location — Remarks
Pr. 339 Communication speed
Selection 0: NET |1: External|2: External |0: NET |1: External|2: External
command source
F|xed_ Running .frec!uency from NET . NET NET . NET
function communication
(terminal- |Terminal 2 — External — — External —
equw_alent Terminal 4 — External — External
function)
Low-speed operation
0 | RL |[Sommandiremote setting NET External NET External
clear/stop-on contact Pr 59 ="Q"
selection 0 (multi-speed)
Middle-speed operation Pr59="1,2"
1 | RM |command/remote setting NET External NET External (remote)
function Pr270="1"
High-speed operation (stop-on-contact)
2 | RH |[command/remote setting NET External NET External
function
Second function selection/ Pr270="1"
3| RT stop-on contact selection 1 NET External (stop-on-contact)
4 | AU |Terminal 4 input selection — Combined — Combined
5 | JOG |Jog operation selection — External
7 | OH |External thermal relay input External
8 | REX |15-speed selection NET External NET External Pr. 59 =0
o (multi-speed)
5 § 10 | X10 |Inverter run enable signal External
=@ i
5 3 12 | x12 f’U operation external External
S| interlock
'; : 14 | X14 |PID control valid terminal NET External NET External
2| & : :
£ls |15 BRI B_rake opening completion NET External
9| e signal
o -
& v: 16 | x16 PU{ExternaI operation External
< switchover
18 | X18 |VIF switchover NET External
Output stop Combined External Pr. 79 #"T"
Pr79="7"
24 | MRS
PU operation interlock External When the X12
signal is not
assigned
25 | STOP | Start self-holding selection — External
60 | STF |Forward rotation command NET External
61 | STR |Reverse rotation command NET External
62 | RES |Inverter reset External
65 | X65 PU./NET operation External
switchover (7))
66 | X66 Ext.ernaIINET operation External E
switchover =
67 | X67 Cornmand source External L
switchover =
<
<
o

* The Pr. 338 and Pr: 339 settings can be changed while the inverter is running when Pr. 77 = "2". Note that the setting change is
reflected after the inverter has stopped. Until the inverter has stopped, communication operation command source and
communication speed command source before the setting change are valid.
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(6) Switching of command source by external signal (X67)

*In the Network operation mode, the Command source switchover signal (X67) can be used to switch the start command
source and speed command source.

* Set "67" to any of Pr. 178 to Pr. 184 (input terminal function selection) to assign the X67 signal to the control terminal.

*When the X67 signal is OFF, the start command source and speed command source are control terminal.

X67 Signal State | Start Command Source Speed Command
Source
No signal
assignment According to Pr. 338 According to Pr. 339
ON
OFF Command is valid only from control terminal.

@ )>» REMARKS

* The ON/OFF state of the X67 signal is reflected only during a stop. It is reflected after a stop when the terminal is switched
while the inverter is running.
* When the X67 signal is OFF, a reset via communication is disabled.

.-=-.. NOTE
' B Changing the terminal assignment using Pr. 178 to Pr. 184 (input terminal function selection) may affect the other
functions. Set parameters after confirming the function of each terminal.

(45~ Parameters referred to

Pr: 59 Remote function selection (5~ Refer to page 108.
Pr. 79 Operation mode selection = Refer to page 196.
Pr. 270 Stop-on contact control selection 3 Refer to page 135.
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4.20 Communication operation and setting

Purpose Parameter that should be Set Refer to Page
Initi - -
o . nitial set_tlng. of computer link Pr. 117 to Pr. 124 216
Communication operation from PU | communication (PU connector)
connector MODBUS RTU communication Pr. 117, Pr. 118, Pr. 120, Pr. 234
specifications 122, Pr. 343, Pr. 502, Pr. 549
Restrictions on parameter write Communication EEPROM write Pr. 342 220
through communication selection )
Cc icati ing USB (FR
omrnunlca lon using ( USB communication Pr. 547, Pr. 548 247
Configurator)

4.20.1 Wiring and configuration of PU connector

Using the PU connector, you can perform communication operation from a personal computer etc.

When the PU connector is connected with a personal, FA or other computer by a communication cable, a user program can
run and monitor the inverter or read and write to parameters.

(1) PU connector pin-outs

Pin Number Name Description
Earth (ground
1) SG (ground)
(connected to terminal 5)
2) — Parameter unit power supply
(recelgzlaecrltsrsi de) 3) RDA Inverter receive+
Front view 4) SDB Inverter send-
5) SDA Inverter send+
1) to 8) 6) RDB Inverter receive-
Earth (ground)
7 SG (connected to terminal 5)
8) — Parameter unit power supply

PAlS NOTE

* |+ Pins No. 2 and No. 8 provide power to the parameter unit. Do not use these pins for RS-485 communication.

«==+* |+ When making RS-485 communication with a combination of the FR-E700 series, FR-E500 series and FR-S500 series,
Incorrect connection of pins No. 2 and No. 8 (parameter unit power supply) of the above PU connector may result in
the inverter malfunction or failure.

* When multiple inverters are connected using pins No. 2
and No. 8, power is provided from the inverter which is
powered ON to the inverters which are powered OFF in

<When pins No. 2 and No. 8 are connected>

Protecti
case inverters which are powered ON and OFF are mixed. ON ci:(c):u?f ve OFF OFF
In such a case, a protective circuit of the inverter, which is Inverter operation Inverter Inverter
ON, functions to stop communication. PU (shut-off) PU PU
. . . connector/| connector connector
When connecting multiple inverters for RS-485 ] iy
communication, make sure to disconnect cables from No.

2 and No. 8 so that pins No. 2 and No. 8 are not connected
between inverters.

Communication
stop

o |3

* When using the RS-485 converter which receives power = : Power supply 2
from the inverter, make sure that power is provided from one inverter only. (Refer to the figure below.) w
Computer Station 1 Station 2 Station n E

RS-232C Inverter Inverter Inverter s

connector PU PU PU <

[ |connector| |connector| ””” |connector| (14

RS-232C~RS-485 <

o

converter

| I
[Distributor] | | E
1= |—| , ‘ — .- Terminating resistor

Do not connect pins No. 2 and No. 8

Connect pins No. 2 and No. 8
of the other inverters.

of one inverter and a converter only.
=) :Power supply

* Do not connect the PU connector to the computer's LAN board, FAX modem socket or telephone modular connector.
The product could be damaged due to differences in electrical specifications.
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(2) PU connector communication system configuration

®Connection of a computer to the inverter (1:1 connection)

Computer Station 0 Computer Station 0
Inverter Inverter RS-232C Inverter
PU L] connector PU
FR-PUO7 connector| [RS-485 —71 PU RS-232C Maximum | |connector
interface/terminals connector cable 15m |_
Y T RS-232C©RS-485 N
RJ-45 connector 2)” | X converter \
X | Ryas RJ-45
Communication cable 1) \ connector 2) connector 2)
Communication cable 1) Communication cable 1)

®Combination of a computer and multiple inverters (1:n connection)

Station n
Computer Station 0 Station 1 (max. 32 inverters)
Inverter Inverter Inverter
l;: PU PU | [___] PU
connector connector connector
RS-485

!

interface/terminals
Distributor ‘:I Q

RS S

Terminating resistor *

Communication cable 1) RJ-45 connector 2)
Computer
RS-232C
Connector Station 1 Station 2 Station n
RS-232C Maximum Inverter Inverter Inverter
cable 15m PU PU || PU
RS-232CRS-485 connector connector connector

converter |—|—I |—|—I

[ =
T EE L _LJ

\ Terminating resistor *
Communication cable 1) RJ-45 connector 2)

* The inverters may be affected by reflection depending on the transmission speed or transmission distance. If this reflection hinders communication, provide a
terminating resistor. If the PU connector is used to make a connection, use a distributor since a terminating resistor cannot be fitted. Connect the terminating
resistor to only the inverter remotest from the computer. (Terminating resistor: 100Q)

D REMARKS

» Refer to the following when fabricating the cable on the user side.
Examples of product available on the market (as of February 2015)

Product Type Manufacturer
L SGLPEV-T (Cat5e/300m) N .
1 I M h le | Ltd.
) | Communication cable 2AANG x 4P #1 itsubishi Cable Industries, Ltd
2) | RJ-45 connector 5-554720-3 Tyco Electronics

*1 Do not use pins No. 2, 8 of the communication cable. (Refer to page 213.)
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(3) Connection with RS-485 computer

®Wiring of one RS-485 computer and one inverter

Cable connection and signal direction Inverter
Computer side terminals *1 Communication cable PU connector
Receive data < SDA
Receive data < SDB
Send data > RDA
Send data > RDB
) 0.2mm? or more
Signal ground < SG

®Wiring of one RS-485 computer and "n" (multiple) inverters

Cable connection and signal direction
Computer *1

Receive <L I

Communication cable

e

[:I Terminating
resistor2

Send

Y_ VY Y_ VY Y_ VY
m m o
2528 [858% 2588
reonon e omwon reonon
SG SG SG - ----+ SG
Station 1 Station 2 Station n
Inverter Inverter Inverter

*1 Make connection in accordance with the instruction manual of the computer to be used with.
Fully check the terminal numbers of the computer since they vary with the model.

*2  The inverters may be affected by reflection depending on the transmission speed or transmission distance. If this reflection hinders
communication, provide a terminating resistor. If the PU connector is used to make a connection, use a distributor since a terminating
resistor cannot be fitted. Connect the terminating resistor to only the inverter remotest from the computer. (Terminating resistor: 100Q2)

.==.. NOTE

! |* Do not use pins No. 2, 8 of the communication cable. (Refer to page 213.)

= When making RS-485 communication among the FR-E700 series, FR-E500 series and FR-S500 series, incorrect
connection of pins No. 2 and 8 (parameter unit power supply) of the above PU connector may result in the inverter

malfunction or failure. (Refer to page 213.)

(4) Two-wire type connection

If the computer is 2-wire type, a connection from the inverter can be changed to 2-wire type by passing wires across
reception terminals and transmission terminals of the PU connector pin.

Computer Inverter
SDA

Transmission enable I:Q> ji |/ISDB %/\l
Reception enable EL_— Pass a wire

SG

@:)) REMARKS

* A program should be created so that transmission is disabled (receiving state) when the computer is not sending and reception
is disabled (sending state) during sending to prevent the computer from receiving its own data.
* The passed wiring length should be as short as possible.
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4.20.2 |Initial settings and specifications of RS-485 communication
(Pr. 117 to Pr. 120, Pr. 123, Pr. 124, Pr. 549)

Used to perform required settings for RS-485 communication between the inverter and personal computer.

® Use PU connector of the inverter for communication.

® You can perform parameter setting, monitoring, etc. using Mitsubishi inverter protocol or MODBUS RTU protocol.

® To make communication between the personal computer and inverter, initialization of the communication
specifications must be made to the inverter.
Data communication cannot be made if the initial settings are not made or there is any setting error.

Parameter Initial ) L.
Name Setting Range Description
Number Value
. . Inverter station number specification
PU communication 0 to 31 (0 to 247) ) .
117 . 0 Set the inverter station numbers when two or more
station number *1 .
inverters are connected to one personal computer.
Communication speed
. . The setting value X 100 equals the communication
118 PU communication speed 192 48, 96, 192, 384 speed g g
Example) 19200bps if 192
Stop bit length Data length
119 PU communication stop 1 (1) 21;_? 8 bits
. its
bit length 10 Toit .
- 7 bits
11 2 bits
PU communication parity 0 WfthOUt pa”‘_y check
120 heck 2 1 With odd parity check
chec 2 With even parity check
Set the waiting time between data transmission to
. . 0 to 150ms .
123 PU communication 9999 the inverter and response.
waiting time setting 9999 Set with communication data.
Waiting time: setting data x 10ms
PU communication CR/LF 0 WfthOUt CRILF
124 lecti 1 1 With CR
selection 2 With CRILF
. 0 Mitsubishi inverter (computer link operation) protocol
549 Protocol selection 0
1 MODBUS RTU protocol

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
*1  When "1" (MODBUS RTU protocol) is set in Pr. 549, the setting range within parenthesis is applied.

=, NOTE
:, O Always reset the inverter after making the initial settings of the parameters. After you have changed the
communication-related parameters, communication cannot be made until the inverter is reset.
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4.20.3 Operation selection at communication error occurrence (Pr. 121, Pr. 122, Pr. 502)

I You can select the inverter operation when a communication line error occurs during RS-485 communication from the
PU connector.

Parameter Initial Setting L
Name Description
Number Value Range
Number of retries at data receive error occurrence If the number of
Number of PU 0t0 10 consecutive errors exceeds the permissible value, the inverter trips
S d d Pr. 502).
121 communication 1 (depends on Pr. 502). _ _
. Valid only Mitsubishi inverter (computer link operation) protocol
retries
9999 If a communication error occurs, the inverter will not come to trip.
RS-485 communication can be made. Note that a communication
0 fault (E.PUE) occurs as soon as the inverter is switched to the
operation mode with command source.
122 PU communication 0 01 to Communication check (signal loss detection) time interval
check time interval gég 8s If a no-communication state persists for longer than the permissible
' time, the inverter trips (depends on Pr. 502).
9999 No communication check (signal loss detection)
At fault L. At fault
Indication Fault output
occurrence removal
. Stop
Stop mode selectlon 0,3 Coasts to StOp E.PUE Output (EPUE)
502 at communication 0 1 Decelerates to | After stop Output after Stop
error stop E.PUE stop (E.PUE)
Decelerates to | After sto Automatic
2 ecelerates to P Without output | restart
stop E.PUE .
functions

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

(1) Retry count setting (Pr.121)

*Set the permissible number of retries at data receive error occurrence. (Refer to page 225 for data receive error for retry.)

*When data receive errors occur consecutively and exceed the permissible number of retries set, an inverter trips (E.PUE)
and a motor stops (as set in Pr. 502).

*When "9999" is set, an inverter fault is not provided even if data receive error occurs but an alarm signal (LF) is output.
For the terminal used for the LF signal output, assign the function by setting "98 (positive logic) or 198 (negative logic)" in
any of Pr. 190 to Pr. 192 (output terminal function selection).

Example: PU connector communication, Pr. 121 = "1" (initial value)

Computer. Fault
€] €] ault (E. PUE)
Inver{t)er &|Wrong Z|Wrong /
Inverter = X ¥
3 2 . 2
Computer ‘
Reception error 3 Reception error
ALM | ON
(2}
14
1]
Example: PU connector communication, Pr. 121 = "9999" E
Computer.
[} g g
Inverter Z|Wrong Z|Wrong Z|Normal 5
Inverger S = ! = ! P Y
= ! zZ | >4 <
Computer ‘ ! : ! &
'Reception | 'Reception |
rerror ! rerror !
LF OFF ON OFF ON OFF

D REMARKS

* Pr. 121 is valid only when Mitsubishi inverter (computer link operation) protocol is selected. Pr. 121 is not valid when MODBUS
RTU communication protocol is selected.

* How the inverter operates at a communication error differs according to the Pr. 502 Stop mode selection at communication error
setting.
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(2) Signal loss detection (Pr.122)

*If a signal loss (communication stop) is detected between the inverter and master as a result of a signal loss detection, a
communication fault (E.PUE) occurs and the inverter trips (as set in Pr. 502).

*When the setting is "9999", communication check (signal loss detection) is not made.

*When the setting value is "0" (initial value), RS-485 communication can be made. However, a communication fault
(E.PUE) occurs as soon as the inverter is switched to the operation mode (Network operation mode in the initial setting)
with the command source.

*A signal loss detection is made when the setting is any of "0.1s to 999.8s". To make a signal loss detection, it is necessary
to send data (refer to Mitsubishi inverter protocol control code (page 224), MODBUS RTU communication protocol (page
235)) from the computer within the communication check time interval. (The inverter makes communication check
(clearing of communication check counter) regardless of the station number setting of the data sent from the master).

eCommunication check is made from the first communication in the operation mode with command source valid (Network
operation mode in the initial setting).

Example: PU connector communication, Pr. 122 ="0.1 to 999.8s"

Operation mode <+— Externalal «— NET —

Com;{)}uter 5
Inverter G
Invelj)er \
Computer k
W Fault (E.PUE)

|
|
|
Pr. 22 f-====mmm- frommommmme R RERERREEEEEEEE 5 RERRLEEE
Communication : i : '
check counter | /I T \—> Time
I

ALM OFF [ on
/\ CAUTION

AAlways set the communication check time interval before starting operation to prevent hazardous conditions.

Data communication is not started automatically but is made only once when the computer provides a
communication request. If communication is disabled during operation due to signal cable breakage etc., the
inverter cannot be stopped. When the communication check time interval has elapsed, the inverter trips
(E.PUE).

The motor can be coasted to a stop by turning ON its RES signal or by switching power OFF.

A If communication is broken due to signal cable breakage, computer fault, etc. the inverter does not detect
such a fault. This should be fully noted.
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(3) Stop operation selection at occurrence of communication fault (Pr. 502)

*Stop operation when retry count excess (Mitsubishi inverter protocol only) or signal loss detection error occurs can be selected.
Operation at fault occurrence

Pr. 502 Setting Operation Indication Fault Output

0 (initial value) Coasts to stop. E. PUE lit Provided
1 . Provided after stop
5 Decelerates to stop E. PUE lit after stop Not provided
3 Same as the setting "0"

Operation at fault removal

Pr.502 Setting Operation Indication Fault Output

0 ('”'t'a1' value) Kept stopped E. PUE Kept provided
2 Automatic restart functions Normal display Not provided
3 Same as the setting "0"

® Py 502 setting "0 (initial value), 3" ® Py 502 setting "1"

Fault occurrence Fault removal Fault occurrence Fault removal

Communication * ¥ I~ 7 A
fault OFF ON OFF Cmm“”'ﬁgz:‘t OFF ON OFF
- | | - | |
é 4 | Motor coasting 1 % 4 | |
> / l > _ Decelerates to stop |
o I o | I
*5 | *5' : :
g | g | |
=] o= I > | I
o ! o ! |
| > ! \ . »
) | | Time | | | Time
Fault display t - ; Fault display ! = ;
(E.PUE) Display ! (E.PUE) : l Display !
Fault output ; Fault output ! ;
(ALM) OFF | ON | (ALM) OFF | ON |
® Py 502 setting "2"
Fault occurrence Fault removal
Communication * ¥
fault OFF ON OFF
? A | |
5 ! Decelerates |
g | to stop |
=1 | |
[oR | |
5 ! !
o i |
| | Time
Fault display ! - fme
(E.PUE) 1 Display
Fault output ! !
(ALM) OFF, :

D REMARKS

* The fault output indicates fault output signal (ALM signal) or alarm bit output.

* When the setting was made to provide a fault output, the fault description is stored into the fault history. (The fault description is
written to the fault history when a fault output is provided.)
When no fault output is provided, the fault record overwrites the fault indication of the fault history temporarily, but is not stored.
After the fault is removed, the fault indication returns to the ordinary monitor, and the fault history returns to the preceding fault
indication.

* When the Pr. 502 setting is "1 or 2", the deceleration time is the ordinary deceleration time setting (e.g. Pr. 8, Pr. 44, Pr. 45). In
addition, acceleration time for restart is the normal acceleration time (e.g. Pr. 7, Pr. 44).

* When "2" is set in Pr: 502, run command/speed command at restarting follows the command before an fault occurrence.

* When "2" is set in Pr. 502 at occurrence of a communication error and the error is removed during deceleration, the motor
accelerates again at that point.

PARAMETERS

Parameters referred to

Pr. 7 Acceleration time, Pr. 8 Deceleration time 135~ Refer to page 111.
Pr: 190 to Pr. 192 (output terminal function selection) U35~ Refer to page 147.
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4.20.4 Communication EEPROM write selection (Pr. 342)

When parameter write is performed from the inverter PU connector, USB communication, and communication option,
parameters storage device can be changed from EEPROM + RAM to RAM only. Set when a frequent parameter
change is necessary.

Parameter " . L
Name Initial Value | Setting Range Description
Number
0 Parameter values written by communication are
342 Communication EEPROM 0 written to the EEPROM and RAM.
write selection 1 Parameter values written by communication are
written to RAM.

The above parameters can be set when Pr. 160 User group read selection = "0". However, it can be set any time when the communication option is connected.
(Refer to page 190.)

* When changing the parameter values frequently, set "1" in Pr. 342 to write them to the RAM only.
The life of the EEPROM will be shorter if parameter write is performed frequently with the setting unchanged from "0 (initial
value)" (EEPROM write).

D REMARKS

* When "1" (write to RAM only) is set in Pr: 342, powering off the inverter will erase the changed parameter values. Therefore, the
parameter values available when power is switched on again are the values stored in EEPROM previously.
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4.20.5 Mitsubishi inverter protocol (computer link communication)

I You can perform parameter setting, monitor, etc. from the PU connector of the inverter using the Mitsubishi inverter

protocol (computer link communication).

(1) Communication

*The communication specifications are given below.

L. Related
Item Description
Parameter
Communication protocol Mitsubishi protocol (computer link) Pr. 549
Conforming standard EIA-485 (RS-485) —
Number of connectable devices 1:N (maximum 32 units), setting is 0 to 31 stations Pr. 117
Communication
speed PU connector Selected among 4800/9600/19200/38400bps Pr. 118
Control procedure Asynchronous —
Communication method Half-duplex —
Character system ASCII (7 bits or 8 bits can be selected) Pr. 119
Start bit 1 bit —
L. Stop bit length 1 bit or 2 bits can be selected Pr. 119
Communication - - -
Parity check Check (with even or odd parity) or no check can be selected Pr. 120
Error check Sum code check —
Terminator CRILF (presence/absence selectable) Pr. 124
Waiting time setting Selectable between presence and absence Pr. 123

(2) Communication procedure

* Data communication between the computer and
inverter is made in the following procedure.
¢ *2 1) Request data is sent from the computer to
the inverter. (The inverter will not send data
‘ unless requested.)
| (Data flow) [ ”””””””””””””””” W 2) After waiting for the waiting time
Computer I > 3) The inverter sends reply data to the computer
in response to the computer request.
4) After waiting for the inverter data processing
time
5) Answer from the computer in response to
reply data 3) of the inverter is transmitted.
(Even if 5) is not sent, subsequent
communication is made properly.)

When data is read

Computer
1 (Data flow) ‘

Inverter 1)

Inverter |

x]  If a data error is detected and a retry must be made, execute retry operation with the user program. The inverter comes to trip if the number of consecutive
retries exceeds the parameter setting.

*2  On receipt of a data error occurrence, the inverter returns retry data 3) to the computer again. The inverter comes to trip if the number of consecutive data
errors reaches or exceeds the parameter setting.

PARAMETERS
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(3) Communication operation presence/absence and data format types

*Data communication between the computer and inverter is made in ASCIl code (hexadecimal code).

*Communication operation presence/absence and data format types are as follows:

. Run Operation Multi Parameter | Inverter . Parameter
No. Operation . Monitor
Command | Frequency | command Write Reset Read
Communication request is sent to the
1) |inverter in accordance with the user A1 A, A2 %3 A3 A, A2 %3 A B B
program in the computer.
2) |Inverter data processing time Present Present Present Present Present Present Present
No error 1
E, E1, E2
(Request C C C1x4 C C %2 T E, E2 %3
Reply data from the accepted) *3
3) |inverter (Data 1) is With orror
checked for error :
) (Request D D D D D 2 D D
rejected)
4) |Computer processing delay time 10ms or more
No error 1
f:\c?:wvg\)litref:?r:nresponse (No inverter Absent Absent | Absent(C)| Absent Absent | Absent (C) | Absent (C)
rocessin
5) |to reply data 3). d - 9)
(Data 3) is checked | Vith error.
for error) (Inverteroutputs | Absent Absent F Absent Absent F F
3) again.)

1 In the communication request data from the computer to the inverter, 10ms or more is also required after "no data error (ACK)". (Refer to page 224.)

*2  Reply from the inverter to the inverter reset request can be selected. (Refer to page 228.)

*3  When any of "0.01 to 9998" is set in Pr 37 and "01" in instruction code HFF sets data format to A2 or E2. In addition, data format is always A2 and E2
for read or write of Pr. 37.

*4 At mode error, and data range error, C1 data contains an error code. (Refer to page 233.) Except for those errors, the error is returned with data format D.
*Data writing format

Communication request data from the computer to the inverter 1)
Number of Characters

Format
1 | 2] 3][4][5]|6 |7 [8]9 [10]1[12][13]|14|15]16 [ 17 | 18 | 19
Inverter .
A ENQ station Instruction 3 Data Sum 4
*] code check
number#*2
Inverter .
A1 ENQ station Instruction 3 Data Sum w4
*] code check
number#*2
Inverter .
A2 ENQ station Instruction 3 Data Sum 4
*] code check
number=2
Inverter . Send [Receive|
A3 ENQ station Instruction *3 | data | data Data1 Data2 Sum *4
*] code check
number*2 type | type

Reply data from the inverter to the computer 3) (No data error detected)
Number of Characters

ol T3 T4 [ 5 [6 [ 7 [ 8 [ 9 [0 W |23 [ [15[ 16 7B

Inverter

C A*ClK station *4
number *2
Inverter | Send |Receive

Cc1 STX station data | data Error | Error Data1 Data2 ETX Sum *4

*] icode 1icode 2| *] check

number *2 | type | type

Reply data from the inverter to the computer 3) (With data error)
Number of Characters

F t
M T T2 3] 4]5
Inverter
D NAK station Error *4
*] code
number *2

*]  Indicate a control code

x2  Specify the inverter station numbers between HO0 and H1F (stations O to 31) in hexadecimal.

*3  Set the waiting time. When the Pr. 123 PU communication waiting time setting is other than 9999, create the communication request data without "waiting
time" in the data format. (The number of characters decreases by 1.)

x4 CR, LF code
When data is transmitted from the computer to the inverter, codes CR (carriage return) and LF (line feed) are automatically set at the end of a data group
on some computers. In this case, setting must also be made on the inverter according to the computer. Whether the CR and LF codes will be present or
absent can be selected using Pr. 124 PU communication CR/LF selection.
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*Data reading format
Communication request data from the computer to the inverter 1)

Format Number of Characters
1 2 [ 3 4 [ 5 6 7 | 8 9
ENQ Inverter _ sum
B #1 |station number *2 | nstruction code | 3 check *4

Reply data from the inverter to the computer 3) (No data error detected)

Format Number of Characters
1 2 | 3 4 | 5 | 6 | 7 8 9 10 11 12 | 13
STX Inverter ETX Sum
E *] |station number *2 Read data *] check *4
STX Inverter ETX Sum
E1 x] |station number *2 Read data *] check *4
STX Inverter ETX Sum
E2 *]  |station number *2 Read data *] check *4
Format Number of Characters
1 2 | 3 4 to 23 24 25 | 26 27
STX Inverter . . ETX Sum
E3 «1 |station number %2 Read data (Inverter type information) «1 check *4

Reply data from the inverter to the computer 3) (With data error)

Format Number of Characters
1 2 | 3 4 5
D NAK Inverter Error 4

*] |station number *2| code

Send data from the computer to the inverter 5)

Format Number of Characters
1 2 [ 3 4
c ACK Invert
. nverter
(Without *] |station number *2 *4
data error)
F NAK Invert
. nverter
(With data *] |station number *2 *4
error)
*]  Indicate a control code

*2  Specify the inverter station numbers between H00 and H1F (stations 0 to 31) in hexadecimal.

x3  Set the waiting time. When the Pr. 123 PU communication waiting time setting is other than 9999, create the communication request data without "waiting
time" in the data format. (The number of characters decreases by 1.)

*4  CR, LF code
When data is transmitted from the computer to the inverter, codes CR (carriage return) and LF (line feed) are automatically set at the end of a data group
on some computers. In this case, setting must also be made on the inverter according to the computer. Whether the CR and LF codes will be present or
absent can be selected using Pr. 124 PU communication CR/LF selection.

PARAMETERS
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(4) Data definitions
1) Control code

Signal ASCII Code Description
STX HO02 Start of Text (Start of data)
ETX HO3 End of Text (End of data)
ENQ HO5 Enquiry (Communication request)
ACK HO06 Acknowledge (No data error detected)
LF HOA Line Feed
CR HOD Carriage Return
NAK H15 Negative Acknowledge (Data error detected)

2) Inverter station number
Specify the station number of the inverter which communicates with the computer.

3) Instruction code
Specify the processing request, e.g. operation or monitoring, given by the computer to the inverter. Hence, the inverter
can be run and monitored in various ways by specifying the instruction code as appropriate. (Refer to page 64.)

4) Data
Indicates the data such as frequency and parameters transferred to and from the inverter. The definitions and ranges of
set data are determined in accordance with the instruction codes. (Refer to page 64.)

5) Waiting time
Specify the waiting time between the receipt of data at the inverter from the computer and the transmission of reply data.
Set the waiting time in accordance with the response time of the computer between 0 and 150ms in 10ms increments.
(e.g. 1 =10ms, 2 = 20ms).
When Pr.123 (waiting time setting) # "9999", the Pr.123 setting is applied to waiting time. Create a communication request
data without "waiting time" in the data format. (The number of characters decreases by 1.)

N
Computer Inverter data processing time

' = Waiting time*1 + Data check time:2
Inverter

+*1 When Pr.123 = "9999": Setting value

Inverter via communication X10ms

} When Pr:123 # "9999": Pr.123 setting
Computer *2 About 10 to 30ms, which depends on the instruction code

D REMARKS

I * The data check time changes depending on the instruction code. (Refer to page 225.)

6) Sum check code
The sum check code is 2-digit ASCII (hexadecimal) representing the lower 1 byte (8 bits) of the sum of the target data

converted in ASCII character code.

(Example 1) o Sum
- ENQ | Station nstruction|E Data check
Computer — Inverter number | code |= £ code

0o 1 E 1 0 7 A D| F 4 |« Binary code

ASCII Code — | HO5 |H30 H31/H45 H31|/H31/H30 H37 H41 H44|H46 H34
< >

N

=

}
H30+H31+H45+H31+H31+H30+H37+H41+H44
=H1F4

Sum

* When the Pr: 123 Waiting time setting # "9999", create the communication request
data without "waiting time" in the data format. (The number of characters decreases by 1.)

(Example 2) ] Sum
sTx | Station ETX| check
Inverter —Computer number| Dataread code
o 1|1 7 7 0 3 0 |« Binary code
ASCII Code — HO02 |H30 H31|H31 H37 H37 H30|HO03|H33 H30
< > —

!
H30+H31+H31+H37+H37+H30

=H130
Sum [
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7) Error code
If any error is found in the data received by the inverter, its definition is sent back to the computer together with the NAK
code.

Error

Error Item Error Description Inverter Operation
Code

The number of errors consecutively detected in communication request

HO Computer NAK error ) .
data from the computer is greater than allowed number of retries.

H1 Parity error The parity check result does not match the specified parity
The sum check code in the computer does not match that of the data | Brought to trip (E. PUE)
H2 Sum check error ) ) )
received by the inverter. if error occurs
The data received by the inverter has a grammatical mistake. | continuously more than
H3 Protocol error Alternatively, data receive is not completed within the predetermined | the allowable number of
time. CR or LF is not as set in the parameter. retry times.
H4 Framing error The stop bit length differs from the initial setting.
New data has been sent by the computer before the inverter completes
H5 Overrun error - .
receiving the preceding data.
H6 — — —
Does not accept
H7 Character error The character received is invalid (other than 0 to 9, A to F, control code). | received data but is not
brought to trip.
H8 — — —
H9 — — —
Parameter write was attempted in other than the computer link operation
HA Mode error mode, when operation command source is not selected or during inverter
operation. Does not accept
Instruction code " ) received data but is not
HB The specified command does not exist. .
error brought to trip.
Invalid data has been specified for parameter write, frequency setting,
HC Data range error
etc.
HD — — —
HE — — —
HF — — —

(5) Response time

Data sending time (refer to the following formula)

<> Inverter data processing time = waiting time + Data check time
Computer RN (Settingx10ms)  (depends on the instruction

——> .
Inver(t}er I_| » Time code (see the following table))
Inver{t}er K_ﬁ— 10ms or more necessary

Computer Data sending time (refer to the following formula)

[Formula for data sending time]

1 Communication
Number of data characters . .
Communication speed (bps) % x  (Total number of bits) = data send time (s)
(Refer to page 222.) .
(Refer to the following.) (7))
®Communication specifications ®Data check time E
-
Number of w
Name . Item Check Time
Bits =
) 1 bit Various monitors, operation command, <
Stop bit length ] ] <12ms (14
2 bits frequency setting (RAM) <
Data lenath 7 bits Parameter read/write, frequency setting <30ms o
9 8 bits (EEPROM)
Parity check Present 1 bit Parameter clear/all clear <5s
y Absent 0 Reset command No answer
In addition to the above, 1 start bit is necessary.
Minimum number of total bits................. 9 bits
Maximum number of total bits................. 12 bits
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(6) Instructions for the program

1) When data from the computer has any error, the inverter does not accept that data. Hence, in the user program, always
insert a retry program for data error.

2) All data communication, e.g. run command or monitoring, are started when the computer gives a communication request.
The inverter does not return any data without the computer's request. Hence, design the program so that the computer
gives a data read request for monitoring, etc. as required.

3) Program example
To change the operation mode to computer link operation

Programming example of Microsoft® Visual C++® (Ver.6.0)

#include <stdio.h>
#include <windows.h>

void main(void){

HANDLE hCom; //ICommunication handle

DCB hDcb; /IStructure for communication setting
COMMTIMEOUTS hTim;  // Structure for time out setting

char szTx[0x10]; /I Send buffer

char szRx[0x10]; /I Receive buffer

char szCommand[0x10];// Command

int nTx,nRx; /I For buffer size storing

int nSum; /I For sum code calculation
BOOL bRet;

int nRet;

int i;

[[#*%x Opens COM1 ports#s##*
hCom = CreateFile ("COM1", (GENERIC_READ | GENERIC_WRITE), 0, NULL, OPEN_EXISTING, FILE_ATTRIBUTE_NORMAL, NULL);
if (hCom != NULL) {

[[+xxx Makes a communication setting of COM1 portsss

GetCommState(hCom,&hDcb); /I Retrieves current communication information
hDcb.DCBlength = sizeof(DCB); /I Structure size setting

hDcb.BaudRate = 19200; /I Communication speed=19200bps
hDcb.ByteSize = 8; /I Data length=8 bits

hDcb.Parity = 2; /I Even parity

hDcb.StopBits = 2; /I Stop bit=2 bits

bRet = SetCommState(hCom,&hDcb); /I Sets the changed communication data

if (bRet == TRUE) {
[[++xx Makes a time out setting of COM1 portsx

Get CommTimeouts(hCom,&hTim); // Obtains the current time out value
hTim.WriteTotalTimeoutConstant = 1000; /I Write time out 1s
hTim.ReadTotalTimeoutConstant = 1000; /I Read time out 1s
SetCommTimeouts(hCom,&hTim); /I Changed time out value setting
/l+#+% Sets the command to switch the operation mode of the station 1 inverter to the network operation mode #xx*
sprintf(szCommand,"01FB10000"); /I Send data (NET operation write)
nTx = strlen(szCommand); //Send data size
[l+#++ Generates sum codexx
nSum = 0; // Initialization of sum data
for (i = 0;i < nTx;i++) {

nSum += szCommand][i]; /I Calculates sum code

nSum &= (0xff); /I Masks data
}
[[+xxx Generates send dataxxxx
memset(szTx,0,sizeof(szTx)); /I Initialization of send buffer
memset(szRx,0,sizeof(szRx)); /I Initialization of receive buffer
sprintf(szTx,"\5%s%02X",szCommand,nSum);// ENQ code+send data+sum code
nTx=1+nTx+2; /I Number of ENQ code+number of send data+number of sum code

nRet = WriteFile(hCom,szTx,nTx,&nTx,NULL);
[[xxxx Sending ###x
if(nRet 1= 0) {
nRet = ReadFile(hCom,szRx,sizeof(szRx),&nRx,NULL);
[[+#%+ Receiving ##
if(nRet 1= 0) {
[[+xxx Displays the receive data ##xx
for(i = 0;i < nRx;i++) {
printf("%02X ",(BYTE)szRx][i]);// Consol output of receive data
/I Displays ASCII coder in hexadecimal. Displays 30 when "0"

}
printf("\n\r");
}

CloseHandle(hCom); /I Close communication port
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General flowchart

| Port open |

| Communication setting |

| Time out setting |
Send data processing

OData setting

OSum code calculation

OData transmission

Receive data waiting

Receive data processing
OData retrieval
OScreen display

/\ CAUTION

AAlways set the communication check time interval before starting operation to prevent hazardous conditions.

Data communication is not started automatically but is made only once when the computer provides a
communication request. If communication is disabled during operation due to signal loss etc., the inverter
cannot be stopped. When the communication check time interval has elapsed, the inverter will come to trip
(E.PUE, E.SER).

The motor can be coasted to a stop by switching ON its RES signal or by switching power OFF.

A If communication is broken due to signal cable breakage, computer fault etc., the inverter does not detect
such a fault. This should be fully noted.

PARAMETERS
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(7) Setting items and set data

After completion of parameter settings, set the instruction codes and data then start communication from the computer to
allow various types of operation control and monitoring.

X Number of
Read/ | Instruction . .
Item i Data Definition Data Digits
Write Code
(Format)
HO000: Network operation
Read H7B HO0001: External operation 4 digits
H0002: PU operation mode, External/PU combined operation mode 1 and 2, (B, E/D)
Operation mode PUJOG operation mode
HO0000: Network operation mode 4 diait
Write HFB HO0001: External operation mode A Ig;;)
H0002: PU operation mode (Pr: 79 = "6") '
H0000 to HFFFF: Output frequency in 0.01Hz increments
Speed increments 1/0.001 (when Pr. 37 = 0.01 to 9998)
Output When "0.01 to 9998" is set in Pr 37 and "01" in instruction code HFF, the 4 digits,
frequency Read H6F increments change to 0.001 and the data format is E2. 6 digits
/speed When "100" is set in P 52, the monitor value is different depending on whether | (B, E, E2/D)
the inverter is at a stop or running.
(Refer to page 156.)
Output ) ) ) 4 digits
Read H70 H0000 to HFFFF: Output current (hexadecimal) in 0.01A increments
current (B, E/D)
Output . . . . 4 digits
voltage Read H71 HO0000 to HFFFF: Output voltage (hexadecimal) in 0.1V increments (B, EID)
4 digits
Special Read | H72 | HO0000 to HFFFF: Monitor data selected in instruction code HF3 (B, E/D).
_ monitor 6 digits
2 (B, E2/D)
c
S 2 digits
= i Read H73
i‘;ift'glr HO1 to H3F: Monitor selection data (B, E1/D)
Selection No. | Write HF3 Refer to the special monitor No. table (page 230). 2 digits
(A1, C/D)
HO0000 to HFFFF: Two latest fault records
b15 b8b7 b0
H74 | Second latest fault| Latest fault |
Fault Read | H74 10 H77 H75| Fourth latest fault | Third atest fault_| 4 digits
description (B, E/D)
H76| Sixth latest fault | Fifth latest fault |
H77| Eighth latest fault |Seventh latest fault|
Refer to the alarm data table (page 231).
Run command Write HF9 . . . 4 digits
(extended) Control input commands such as the forward rotation signal (STF) and reverse (A, C/D)
Run command Write HEA rotation signal (STR). (For details, refer to page 232.) 2 digits
(A1, C/D)
Inverter status
. 4 digits
monitor Read H79
(extended) Monitor the states of the output signals such as forward rotation, reverse (B, E/D)
rotation and inverter running (RUN). (For details, refer to page 232.) —
Inverter status Read H7A 2 digits
monitor (B, E1/D)
Set frequency H6D Read set frequency/speed from RAM or EEPROM. 4 digits
igi
(RAM) HO0000 to HFFFF: Set frequency in 0.01Hz increments ® E%D)
Read Speed increments 1/0.001 (when Pr: 37 = 0.01 to 9998) T
Set frequency ] ) o : 6 digits
H6E When "0.01 to 9998" is set in Pr. 37 and "01" in instruction code HFF, the
(EEPROM) . ) (B, E2/D)
increments change to 0.001 and the data format is E2.

Refer to page 222 for data format (A, A1, A2, A3, B, C, C1,D, E, E1, E2, E3, F).
A ... Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number.
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5 Number of
Read/ | Instruction . .
Item i Data Definition Data Digits
Write Code
(Format)
Set frequency Write set frequency/speed to RAM or EEPROM.
(RAM) HED H0000 to H9C40 (0 to 400.00Hz): Frequency increments 0.01Hz 4 digits
Speed increments 1/0.001 (when Pr: 37 = 0.01 to 9998) A CID)
Set frequency Write When "0.01 to 9998" is set in Pr. 37 and "01" in instruction code HFF, the (G’digits’
(RAM, HEE increments change to 0.001 and the data format is A2. (A2, C/D)
EEPROM) * To change the set frequency consecutively, write data to the inverter RAM. '
(instruction code: HED)
H9696: resets the inverter. 4 digits
* As the inverter is reset at start of communication by the computer, the (A, CID)
. inverter cannot send reply data back to the computer. ’
Inverter reset Write HFD -
H9966: resets the inverter. 4 digits
* When data is sent normally, ACK is returned to the computer and then the (A, D)
inverter is reset. ’
E:t‘::':] Tlsetg:y Write | HF4 | H9696: clears the fault history as a batch. (‘;,dg't;)
All parameters return to the initial values.
Whether to clear communication parameters or not can be selected according
to data. (O: Clear, x: Not clear)
Refer to page 64 for parameter clear, all clear, and communication parameters.
Clear Type Data Communication Pr.
H9696 O
Parameter clear
H5A5A x *1
Parameter clear H9966 O 4 digits
All clear Write HFC All parameter clear HE5AA o (A, CID)
pYer UP When clear is executed for H9696 or H9966, communication-related parameter
settings also return to the initial values. When resuming operation, set the
parameters again.
Executing clear will clear the instruction code HEC, HF3, and HFF settings. In
the password locked status (refer to page 193), only H9966 and H55AA (all
parameter clear) are valid.
*1  Turning OFF the power supply while clearing parameters with HSA5A or H55AA also
clears the communication parameter settings back to the initial values.
4 digits
Read | HOO to H63 . ) . ®. I.E/P)'
Refer to the instruction code (Refer to page 64) and write and/or read parameter 6 digits
values as required. (B, E2/D)
Parameter . . . —
When setting Pr: 100 and later, link parameter extended setting must be set. 4 digits
Write | H80 to HE3 Data format of Pr. 37 read and write is E2 and A2 (gdi]/:?s)
(A2, C/D)
L . . 2 digits
Link parameter Read H7F Parameter description is changed according to the HOO to HO9 setting. (B, E1/D)
. For details of the settings, refer to the parameter instruction code. (Refer to page —
extended setting Write HEE 64) 2 digits
(A1, C/D)
Setting calibration parameter *1 .
Second Read H6C | HOO: Frequency *2 2 digits
parameter HO1: Parameter-set analog value (B, E1/D)
changing HO02: Analog value input from terminal
(instruction code ) *1  Refer to the list of calibration parameters on the next page for calibration parameters. 2 digits
HFF =1,9) Write HEC *2  The gain frequency can also be written using Pr. 125 (instruction code: H99) or Pr. 126 (A1, CID)
(instruction code: H9A).
Multi command | Write/ HFO Available for writing 2 commands, and monitoring 2 items for reading data 10 digits
[Ver.UP) Read (Refer to page 233 for detail.) (A3, C1/D)

Refer to page 222 for data format (A, A1, A2, A3, B, C, C1, D, E, E1, E2, E3, F).
[ Ver . UP RS Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number.
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X Number of
Read/ | Instruction . .
Item i Data Definition Data Digits
Write Code
(Format)
Reading inverter type in ASCII code.
5 Inverter type Read H7C "H20" (blank code) is set for blank area 20 digits
2 | ¢ ea Example of FR-E740 (B, E3/D)
g H46, H52, H2D, H45, H37, H34, H30, H20...H20
2 Reading inverter capacity in ASCII code.
E‘ Data is read in increments of 0.1kW, and rounds down to 0.01kW increments
O | Capacit "H20" i digit
€ pacity Read H7D H20" (blank code) is set for blank area 6 digits
E [Ver.UP) Example (B, E2/D)
= 4" (H20, H20, H20, H20, H20, H34)
7" (H20, H20, H20, H20, H20, H37)

Refer to page 222 for data format (A, A1, A2, A3, B, C, C1,D, E, E1, E2, E3, F).
[ Ver. UP [0S Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number.

D REMARKS

* Set 65520 (HFFFO) as a parameter value "8888" and 65535 (HFFFF) as "9999".
¢ For the instruction codes HFF, HEC and HF3, their values are held once written but cleared to zero when an inverter reset or all

clear is performed.

Example) When reading the C3 (Pr. 902) and C6 (Pr. 904) settings from the inverter of station 0

Computer Send Data Inverter Send Data Description
1) ENQ 00 FF 0 01 7D ACK 00 Set "HO1" to the expansion link parameter.
2) ENQOOEC 00179 ACK 00 Set "HO1" to second parameter changing.
3) ENQ 00 5E 0 0A STX 00 0000 ETX 20 C3 (Pr: 902) is read. 0% is read.
4) ENQ 00 60 0 F6 STX 00 0000 ETX 20 C6 (Pr: 904) is read. 0% is read.

To read/write C3 (Pr. 902) and C6 (Pr. 904) after inverter reset or parameter clear, execute from 1) again.
® List of calibration parameters

Instruction Instruction
Code Code
Parameter Name Parameter Name =
ERAERE: B|E|E
£ |8 s | S
e (2|8 |3 |5
C2 (902) |Terminal 2 frequency setting bias frequency | 5E€ | DE | 1 C22(922) Fre.qu.ency Setflng voltage bias frequency 6196 o
C3(902) [Terminal 2 frequency setting bias 5E |DE| 1 (built-in potentiometer)
i i i Frequency setting voltage bias (built-in
125 (903) Terminal 2 frequency setting gain st | pel 1 C23(922) ' 161961 9
frequency potentlometer). .
C4 (903) |Terminal 2 frequency setting gain 5F |DF| 1 C24(923) Fre.qu.ency setFmg voltage gain frequency 7le7l o
C5 (904) |Terminal 4 frequency setting bias frequency | 60 | E0 | 1 (built-in potentiometer) _ _
C6 (904) |Terminal 4 frequency setting bias 60 | EO| 1 C25(923) Frequc?ncy setting voltage gain (built-in 171971 o
Terminal 4 frequency setting gain potentiometer)
126 (905) 61| E1| 1
frequency
C7 (905) |Terminal 4 frequency setting gain 61| E1| 1
[Special monitor selection No.]
Refer to page 156 for details of the monitor description.
Data Description Unit Data Description Unit
HO1 |Outout fi / d%l %7 0.01Hz/ HOF |Input terminal status *2 —
uputirequencyrspee ’ 0.001 H10 |[Output terminal status *3 —
HO2 |Output current *7 0.01A H14 |Cumulative energization time 1h
HO3 |Output voltage *7 0.1V H17 | Actual operation time 1h
] ] 0.01Hz/ H18 |Motor load factor 0.1%
HO5 |Frequency setting/speed setting *1 0.001 H19 [Cumulative power TRWh
HO7 |Motor torque 0.1% H34 |PID set point 0.1%
HO8 |Converter output voltage 0.1V H35 |PID measured value 0-12/0
HO9 |Regenerative brake duty 0.1% H36 |PID deviation 01%
Electronic thermal relay function H3A |Option input terminal status 1+4 -
HOA load factor 0.1% H3B |Option input terminal status 25 —
HOB _|Output current peak value 0.01A H3C |[Option output terminal status *6 —
H3D |Motor thermal load factor 0.1%
HOC |Converter output voltage peak value 0.1V H3E Tinverter th Toad fact o
HOE | Output power 0.01kW nverter therma’ load factor 17
H3F | Cumulative power 2 (TTHAD 0.01kWh
[Ver.UP Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number.
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*]
*2

*3

*4

*5

*6

*7

When "0.01 to 9998" is set in Pr. 37 and "01" in instruction code HFF, the data format is 6 digits (E2).

Input terminal monitor details (when the terminal is ON: 1, when the terminal is OFF: 0, —: undetermined value)—MRS is OFF when using the safety stop
function model.

b15 b0
| — | — 1T — 1 —1 —1ReS] — [MRS] — [RH[RM ][R | — | — [STR] STF ]
Output terminal monitor details (when the terminal is ON: 1, when the terminal is OFF: 0, —: undetermined value)

b15 b0
[ = -1 -T-[T=-[]T=-T—=-1T=T1T=[]T=TJTaC]FR]—]—1]— [RUN]

Details of option input terminal monitor 1 (input terminal status of FR-A7AX E kit when the terminal is ON: 1, when the terminal is OFF: 0)—all terminals are
off when an option is not fitted.

b15 b0
[ X15 [ X14 [ Xx13 [ x12 [ x11 [ x10 ] X9 [ x8 [ x7 [ X [ x5 | X4 [ x3 [ x2 [ Xt [ X0 |

Details of option input terminal monitor 2 (input terminal status of FR-A7AX E kit when the terminal is ON: 1, when the terminal is OFF: 0, —: undetermined
value)—all terminals are off when an option is not fitted.

b15 b0
I I I I I N N B B N N B N N A

Details of option output terminal monitor (output terminal status of FR-A7AY E kit/A7AR E kit when the terminal is ON: 1, when the terminal is OFF: 0, —:
undetermined value)—all terminals are off when an option is not fitted.

b15 b0
| — | — T — T —T1T—1—]rRM][RA2]JRAM ][ Y6 | Y5 | YA [ Y3 [ Y2 [ Yl [ YO |

The monitored values are retained even if an inverter fault occurs. Resetting will clear the retained values.

[Fault data]
Refer to page 293 for details of fault description.

Fault record display example (instruction code H74)

Data | Definition Data | Definition Data | Definition For read data H30A1
HOO No fault H60 E.OLT HC7 E.AIE (Second latest fault...... THT)

present H70 E.BE HC8 E.USB (Latest fault...OP1) b15 b8b7 b
H10 | E.OC1 H80 | E.GF HCO | E.SAF olol1]1]o[o[o]o1]0]1]0]o[o[o]1
H11 E.OC2 H81 E.LF HD8 E.MB4 C -~ N -~ y
H12 E.OC3 H90 E.OHT HD9 E.MB5 Second latest fault Latest fault
H20 E.OV1 HAO E.OPT HDA E.MB6 (H30) (HA1)
H21 E.OV2 HA1 E.OP1 HDB E.MB7
H22 E.OV3 HBO E.PE HF1 E.1
H30 E.THT HB1 E.PUE HF5 E.5
H31 E.THM HB2 E.RET HF6 E.6
H40 E.FIN HB3 E.PE2 HF7 E.7
H52 E.ILF HCO E.CPU HFD E.13

HC5 E.IOH
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[Run command]

Instruction Bit

Code

Item

Length

Description

Example

Run )
HFA 8 bits

command

b0:
b1
b2:
b3:

b4:

b5:

b6:
b7

AU (current input selection) *3

: forward rotation command

reverse rotation command

RL (low speed operation
command) *1%3

RM (middle speed operation
command) *1*3

RH (high speed operation
command) *1%3

RT (second function selection)*3

: MRS (output stop) #1+3

[Example 1] HO2... Forward rotation
b7 b0
LofofofoJofo1]o]

[Example 2] HOO... Stop
b7 b0
[ofofofoofo]ofo]

Run

command HF9 16 bits

(expansion)

b0:
b1:
b2:
b3:

b4:
b5:
b6:
b7:

b8:
b9:

AU (current input selection) *3
forward rotation command
reverse rotation command

RL (low speed operation
command) *1%*3

RM (middle speed operation
command) *1%3

RH (high speed operation
command) *1%3

RT (second function selection)+3
MRS (output stop) *1%3

b10: —

b11
b12

: RES (reset) #2+3

b13: —

b14:

b15: —

[Example 1] HO002... Forward rotation
b15 b0
[ofofofofofoJofoJofo]ofofofo]1]o]

[Example 2] HO804... Low-speed reverse operation
(When Pr. 184 RES terminal function selection
is set to "0")
b0

b15
[olofofo[1]ofofofofoofolo[1]o]0]

x1 The signal within parentheses is the default setting. The description changes depending on the setting of Pr. 180 to Pr. 184 (input terminal function selection)

(page 141).

*2  The signal within parentheses is the default setting. Reset cannot be controlled by the network, bit 11 is invalid in the initial status. When using bit 11, change
the signal with Pr. 184 RES terminal function selection (pagel41) (Reset can be executed with the instruction code HFD)
*3 When Pr. 551 ="2" (PU Mode command source is PU connector), only forward rotation and reverse rotation can be used.

[Inverter status monitor]

Instruction Bit

Code

Item

Length

Description

Example

Inverter

status H7A 8 bits

monitor

b0:
b1:
b2:
b3:
b4:
b5:
b6:
b7:

RUN (inverter running) *
During forward rotation
During reverse rotation
SU (up-to-frequency)

OL (overload)

FU (frequency detection)
ABC (fault) *

[Example 1] HO3... During forward rotation
b7 b0
[ofofoJofofo]1]1]

[Example 2] H80... Stop at fault occurrence
b7 b0
[1]oJofofofo]o]o]

Inverter
status
monitor
(expansion)

H79 16 bits

b0:
b1:
b2:
b3:
b4:
b5:
b6:
b7:
b8:
b9:
b10
b11
b12
b13
b14
b15

RUN (inverter running) *
During forward rotation
During reverse rotation
SU (up-to-frequency)

OL (overload)

FU (frequency detection)
ABC (fault) *

: Fault occurrence

[Example 1] HO003... During forward rotation
b15 b0

lolofolofofofoJofolofolofolo]1]1]

[Example 2] H8080... Stop at fault occurrence
b15

1]ofJofofolofo]Jo[1]o]o]olo]o]o]0]

* The signal within parentheses is the default setting. Definitions change according to the Pr.190 to Pr. 192 (output terminal function selection).
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[Multi command (HFO0)]
Sending data format from computer to inverter

Number of Characters

Format\———> [3 [ 4[5[6 [ 7 [ 89 [1W0]MM[12[13[14 1516 17 | 18 19
Inverter Instruction .. | Send [Receive]

A3 |ENQ| iation Code t‘;"r:'er:g data | data Data1+3 Dit;"z Ci‘;?k CRILF|
number (HFO) type*1 |type*2

Reply data format from inverter to computer (No data error detected)

Number of Characters
1 2|3 4 5|6 7 8|9|10|11 12|13|14|15 16 17|18 19
Inverter Send [Receive| Error | Error Data2
Cc1 STX station data | data |code 1icode?2 Data1+4 ETX CR/LF|

Format

number |[typex] [type*2| =*5 *5 *4 check
x1  Specify the data type of sending data (from computer to inverter).
*2  Specify the data type of reply data (from inverter to computer).
*3  Combination of data 1 and data 2 for sending
Data Type Data 1 Data 2 Remarks
0 Run command Set frequency Run command (expansion) is same as instruction code HF9
(expansion) (RAM) (Refer to page 232.)
1 Run command Set frequency The unit of set frequency is always by four digits, even when "0.01
(expansion) (RAM, EEPROM) | to 9998" is setin Pr. 37 and "01" is set in instruction code HFF.
x4 Combination of data 1 and data 2 for reply
Data Type Data 1 Data 2 Remarks
Inverter status Output frequency Inverter status monitor (expansion) is same as instruction code

0 i
monitor (expansion) (speed) H79 (Refer to page 232.)

The unit of speed monitor is always by four digits (rounds down
after the decimal point), even when "0.01 to 9998" is set in Pr. 37

Inverter status . . . . )

1 it . Special monitor and "01" is set in instruction code HFF.

monitor (expansion) Replys the monitor item specified in instruction code HF3 for

special monitor. (Refer to page 230.)

x5 Error code for sending data 1 is set in error code 1, and error code for sending data 2 is set in error code 2.
Mode error (HA), instruction code error (HB), data range error (HC) or no error (HF) is replied.

PARAMETERS
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4.20.6 MODBUS RTU communication specifications
(Pr. 117, Pr. 118, Pr. 120, Pr. 122, Pr. 343, Pr. 502, Pr. 549)

Using the MODBUS RTU communication protocol, communication operation or parameter setting can be performed
from the PU connector of the inverter.

Parameter Settin
Name Initial Value : Description
Number Range
0 No reply to the master *
PU communication : —
117 . 0 Inverter station number specification
station number 1to 247 |Set the inverter station numbers when two or more inverters are
connected to one personal computer.
I Communication speed
PU communication 48,96,192, ) -
118 d 192 384 The setting value x 100 equals the communication speed.
spee Example) 9600bps if 96
0 Without parity check
Stop bit length 2 bits
120 PU communication ) ] With odd parity check
parity check Stop bit length 1 bit
5 With even parity check
Stop bit length 1 bit
RS-485 communication can be made. Note that a communication
0 fault (E.PUE) occurs as soon as the inverter is switched to the
P e operation mode with command source.
PU communication S i i _
122 ] . 0 Communication check (signal loss detection) time interval
check time interval 0.1to o . o
999.8s If a no-communication state persists for longer than the permissible
' time, the inverter trips (depends on Pr. 502).
9999 No communication check (signal loss detection)
343 Communication error 0 Displays the number of communication errors during MODBUS RTU
count communication (reading only)
At Fault L At Fault
Indication Fault Output
Occurrence Removal
Stop mode selection 0,3 Coasts to stop. |E.PUE Output (SéogUE)
502 at communication 0 .
1 Decelerates to |After stop Output after Stop
error stop E.PUE stop (E.PUE)
Decelerates to |After stop . Automatic
2 With
stop E.PUE ithout output restart functions
. 0 Mitsubishi inverter (computer link operation) protocol
549 Protocol selection 0
1 MODBUS RTU protocol

The above parameters can be set when Pr. 160 User group read selection ="0". (Refer to page 190.)

* When MODBUS RTU communication is performed from the master with address 0 (station number 0) set, broadcast communication is selected and the
inverter does not send a response message. When response from the inverter is necessary, set a value other than "0" (initial value is 0) in Pr. 117 PU

communication station number.
Some functions are invalid for broadcast communication. (Refer to page 237.)

234

NOTE

* When "1" (MODBUS RTU protocol) is set in Pr. 549 and "384" (38400bps) in Pr. 118, parameter unit (FR-PU04/FR-PU07)
is disabled. When using the parameter unit (FR-PU04/FR-PU07), change parameter using the operation panel.

REMARKS

e Set Pr. 549 Protocol selection to "1" to use the MODBUS RTU protocol.
* When PU connector is selected as NET mode command source (when Pr: 550 NET mode operation command source selection ="2"
or "9999" (initial value) without communication option), MODBUS RTU communication operation can be performed. (Refer to

page 207.)
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(1) Communication

*The communication specifications are given below.

T Related
Item Description
Parameter
Communication protocol MODBUS RTU protocol Pr. 549
Conforming standard EIA-485(RS-485) —
Number of connectable ) . . i
i 1:N (maximum 32 units), setting is 0 to 247 stations Pr. 117
devices
Communication speed Selected among 4800/9600/19200/38400bps Pr. 118
Control procedure Asynchronous —
Communication method Half-duplex —
Character system Binary (always 8 bits) —
Start bit 1 bit —
s bit | h Select from the following three types
Communi top bit lengt *No parity, stop bit length 2 bits Pr. 120
cation Parity check *No odd p?rity, stop. bit length 1. bit "
*Even parity, stop bit length 1 bit
Error check CRC code check —
Terminator Not used —
Waiting time setting Not used —
(2) Outline

The MODBUS protocol is the communication protocol developed by Modicon for PLC.

The MODBUS protocol performs serial communication between the master and slave using the dedicated message frame.
The dedicated message frame has the functions that can perform data read and write. Using the functions, you can read
and write the parameter values from the inverter, write the input command of the inverter, and check the operating status. In
this product, the inverter data are classified in the holding register area (register addresses 40001 to 49999). By accessing
the assigned holding register address, the master can communicate with the inverter which is a slave.

D REMARKS

There are two different serial transmission modes: ASCII (American Standard Code for Information Interchange) mode and RTU
(Remote Terminal Unit) mode. This product supports only the RTU mode in which 1-byte (8-bit) data is transmitted as-is.
Only the communication protocol is defined by the MODBUS protocol, and the physical layer is not stipulated.

PARAMETERS
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(3) Message format

Inverter response time

Query communication / (Refer to the following table for the data check time)
Programmable controller (master) Query message P )
Inverter (slave Response message
v (slave) Data absence time P g

(3.5 bytes or more)
Broadcast communication

Query message

Programmable controller (master)

Inverter (slave) No Response

®Data check time

Item Check Time

Various monitors, operation command,

. <20ms
frequency setting (RAM)
Parameter read/write, frequency settin

g y g <50ms

(EEPROM)
Parameter clear/all clear <5s
Reset command No answer

1) Query
The master sends a message to the slave (= inverter) at the specified address.

2) Normal Response
After receiving the query from the master, the slave executes the requested function and returns the corresponding normal
response to the master.

3) Error Response
If an invalid function code, address or data is received, the slave returns it to the master.
When a response description is returned, the error code indicating that the request from the master cannot be executed is
added.
No response is returned for the hardware-detected error, frame error and CRC check error.

4) Broadcast
By specifying address 0, the master can send a message to all slaves. All slaves that received the message from the
master execute the requested function. In this communication, the slaves do not return a response to the master.

D REMARKS

IThe inverter performs the function independently of the inverter station number setting (Pr. 117) during broadcast communication.
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(4) Message frame (protocol)

®Communication method

Basically, the master sends a query message (question) and the slave returns a response message (response).

When communication is normal, Device Address and Function Code are copied as they are, and when
communication is abnormal (function code or data code is illegal), bit 7 (= 80h) of Function Code is turned ON and
the error code is set to Data Bytes.

Query message from Master

Device Address

Function Code

Eight-Bit
Data Bytes

Error Check

Device Address
Function Code

Eight-Bit
Data Bytes

—
—

Error Check
Response message from slave

The message frame consists of the four message fields as shown above.
By adding the no-data time (T1: Start, End) of 3.5 characters to the beginning and end of the message data, the slave
recognizes it as one message.

®Protocol details

The four message fields will be explained below.

Start 1) ADDRESS 2) FUNCTION 3) DATA 4) CRC CHECK End
. . . L H
T 8 bits 8 bits n x 8 bits ) . T1
8 bits 8 bits
Message Field Description
The address code is 1 byte long (8 bits) and any of 0 to 247 can be set. Set 0 to send a broadcast
) message (all-address instruction) or any of 1 to 247 to send a message to each slave.
1) ADDRESS field .
When the slave responds, it returns the address set from the master.
The value set to Pr. 117 PU communication station number is the slave address.
The function code is 1 byte long (8 bits) and any of 1 to 255 can be set. The master sets the function
that it wants to request from the slave, and the slave performs the requested operation. The following
table gives the supported function codes. An error response is returned if the set function code is
other than those in the following table.
When the slave returns a normal response, it returns the function code set by the master. When the
slave returns an error response, it returns H80 + function code.
. . Broadcast
Code Function Name Outline L.
Communication
HO3 Read Holding Register Reads the holding register data. Disallowed
2)FUNCTION i i
) HO06 Preset Single Register Wn.tes data to the holding Allowed
field register.
HO08 Diagnostics Function fj|agn03|s Disallowed
(communication check only)
Wri Itipl
H10 Preset Multiple Registers rites da.ta o ml.J tiple . Allowed
consecutive holding registers.
) ) Reads the number of registers
H46 Read Holding Register that succeeded in communication Disallowed
Access Log ;
last time.
Table 1: Function code list
3) DATA field The format changes depending on the function code. (Refer to page 238.) Data includes the byte
count, number of bytes, description of access to the holding register, etc.
The received message frame is checked for error. CRC check is performed, and 2 byte long data is
added to the end of the message. When CRC is added to the message, the low-order byte is added
first and is followed by the high-order byte.
4)CRC CHECK ) . . - .
field The CRC value is calculated by the sending side that adds CRC to the message. The receiving side
i
recalculates CRC during message receiving, and compares the result of that calculation and the
actual value received in the CRC CHECK field. If these two values do not match, the result is defined
as error.
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(5) Message format types
The message formats corresponding to the function codes in Table 1 on page 237 will be explained.
®Read holding register data (H03 or 03)
Can read the description of 1) system environment variables, 2) real-time monitor, 3) fault history, and 4) inverter

parameters assigned to the holding register area (refer to the register list (page 243)).

Query message

1) Slave
) 2) Function Starting Address No. of Points CRC Check
Address
. HO3 H L H L L H
(8 bits) _ _ _ . . . .
(8 bits) (8bits) | (8bits) | (8bits) | (8bits) | (8hbits) | (8 bits)

Normal response (Response message)

1) Slave .
2) Function Byte Count Data CRC Check
Address
(8 bits) HO3 (8 bits) H L L H
(8 bits) (8 bits) | (8 bits) (n x 16 bits) (8 bits) | (8 bits)

*Query message setting

Message Setting Description

Address to which the message will be sent

Broadcast communication cannot be made (0 is invalid).

2) Function Set HO3.

Set the address at which holding register data read will be started.

1) Slave Address

Starting address = Starting register address (decimal)-40001

For example, setting of the starting address 0001 reads the data of the holding
register 40002.

Number of holding registers from which data will be read

3) Starting Address

4)No. of Points ) . . .
The number of registers from which data can be read is a maximum of 125.

*Description of normal response

Message Setting Description

The setting range is HO2 to HFA (2 to 250).

Twice greater than the No. of Point specified at 4) is set.

The number of data specified at 4) is set. Data are read in order of Hi byte and Lo
6) Data: Read data byte, and set in order of starting address data, starting address + 1 data, starting
address + 2 data,

5) Byte Count

Example: To read the register values of 41004 (Pr. 4) to 41006 (Pr. 6) from the slave address 17 (H11)

Query message

Slave Address | Function Starting Address No. of Points CRC Check
H11 HO3 HO3 HEB HOO0 HO3 H77 H2B
(8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits) | (8 bits) | (8 bits)

Normal response (Response message)

Slave Address | Function | Byte Count Data CRC Check
H11 HO3 HO6 H17 H70 HOB HB8 HO3 HES8 H2C HE6
(8 bits) (8 bits) (8 bits) (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits)
Read value

Register 41004 (Pr. 4): H1770 (60.00Hz)
Register 41005 (Pr. 5): HOBBS8 (30.00Hz)
Register 41006 (Pr. 6): HO3E8 (10.00Hz)
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® Write holding register data (H06 or 06)
Can write the description of 1) system environment variables and 4) inverter parameters assigned to the holding
register area (refer to the register list (page 243)).

Query message

1) Slave Address | 2) Function | 3) Register Address 4) Preset Data CRC Check
) HO06 H L H L L H
(8 bits) ) . . . . . .

(8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits)

Normal response (Response message)

1) Slave Address | 2) Function | 3) Register Address 4) Preset Data CRC Check
. HO6 H L H L L H
(8 bits) _ _ _ . . . .

(8 bits) (8 bits) (8 bits) (8 bits) | (8bits) | (8bits) | (8 bits)

*Query message setting

Message Setting Description

Address to which the message will be sent

Setting of address 0 enables broadcast communication

2) Function Set HO6.

Address of the holding register to which data will be written

Register address = Holding register address (decimal)-40001

For example, setting of register address 0001 writes data to the holding register
address 40002.

Data that will be written to the holding register

The written data is always 2 bytes.

1) Slave Address

3) Register Address

4)Preset Data

*Description of normal response
1) to 4) (including CRC check) of the normal response are the same as those of the query message.
No response is made for broadcast communication.

Example: To write 60Hz (H1770) to 40014 (running frequency RAM) at slave address 5 (H05).

Query message

Slave Address | Function Register Address Preset Data CRC Check
HO05 HO06 HO0O HOD H17 H70 H17 H99
(8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits) | (8 bits)

Normal response (Response message)
Same data as the query message

~z-.. NOTE
': ® ,‘ For broadcast communication, no response is returned in reply to a query. Therefore, the next query must be
“==* I made when the inverter processing time has elapsed after the previous query.

PARAMETERS
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240

®Function diagnosis (H08 or 08)

A communication check can be made since the query message sent is returned unchanged as a response message
(function of sub function code HOO).

Sub function code HOO (Return Query Data)

Query message

1) Slave Address | 2) Function 3) Subfunction 4) Data CRC Check
(8 bits) HO08 HOO HOO0 H L L H
(8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits)

Normal response (Response message)

1) Slave Address | 2) Function 3) Subfunction 4) Data CRC Check
(8 bits) HO08 HOO HOO H L L H
(8 bits) (8 bits) (8 bits) (8 bits) | (8bits) | (8bits) | (8 bits)

*Query message setting

Message Setting Description
1)Slave Address Address to which th.e message will be sent . .
Broadcast communication cannot be made (0 is invalid).
2) Function Set HO8.
3) Subfunction Set HO000.
4)Data Any data can be set if it is 2 bytes long. The setting range is HO000 to HFFFF

* Description of normal response
1) to 4) (including CRC check) of the normal response are the same as those of the query message.

RSN NOTE
:, ! ,: For broadcast communication, no response is returned in reply to a query. Therefore, the next query must be
“==* I made when the inverter processing time has elapsed after the previous query.

Write multiple holding register data (H10 or 16)
You can write data to multiple holding registers.
Query message

3) 2)

1) Slave 2) - 5) 6)
Address | Function z::;::‘s% R:lg?.sgrs ByteCount Data CRC Check
. H10 H L H L . H L L H
(85its) | (gits) | (8bits) | (8 bits) | (8bits) | 8bits) | P | (gbi) | (@bis) | (nx 2 x 8bits) | (bits) | (Bbits)

Normal response (Response message)

1) Slave Address | 2) Function | 3) Starting Address | 4) No. of Registers CRC Check
(8 bits) H10 H L H L L H
(8 bits) (8 bits) (8 bits) (8 bits) (8 bits) | (8bits) | (8 bits)

* Query message setting

Message Setting Description

Address to which the message will be sent

1) Slave Address ) L
Setting of address 0 enables broadcast communication

2) Function Set H10.

Address where holding register data write will be started

Starting address = Starting register address (decimal)-40001

For example, setting of the starting address 0001 reads the data of the holding
register 40002.

3) Starting Address

Number of holding registers where data will be written

4) No. of Registers . . . .
The number of registers where data can be written is a maximum of 125.

The setting range is H02 to HFA (2 to 250).

5) Byte Count . -
Set a value twice greater than the value specified at 4).

Set the data specified by the number specified at 4). The written data are set in
6) Data order of Hi byte and Lo byte, and arranged in order of the starting address data,
starting address + 1 data, starting address + 2 data
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* Description of normal response
1) to 4) (including CRC check) of the normal response are the same as those of the query message.

Example: To write 0.5s (HO5) to 41007 (Pr. 7) at the slave address 25 (H19) and 1s (HOA) to 41008 (Pr.8).

Query message

Slave . Starting No. of Byte
Function R Data CRC Check
Address Address Registers Count
H19 H10 HO03 HEE HOO0 HO02 HO4 HOO HO5 HOO0 HOA H86 H3D
(8 bits) | (8bits) | (8hbits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits)

Normal response (Response message)

Slave i Starting No. of
Function . CRC Check
Address Address Registers
H19 H10 HO3 HEE HOO0 HO02 H22 H61
(8bits) | (8bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits) | (8 bits)

® Read holding register access log (H46 or 70)
A response can be made to a query made by the function code HO3 or H10.
The starting address of the holding registers that succeeded in access during previous communication and the
number of successful registers are returned.
In response to the query for other than the above function code, 0 is returned for the address and number of
registers.

Query message

1) Slave Address | 2) Function CRC Check

H46 L H
(8 bits) (8 bits) | (8 bits)

(8 bits)

Normal response (Response message)

1) Slave Address | 2) Function | 3) Starting Address | 4) No. of Points CRC Check
(8 bits) H46 H L H L L H
(8 bits) (8 bits) (8bits) | (8bits) | (8bits) | (8bits) | (8 bits)

* Query message setting

Message Setting Description
Address to which the message will be sent

Broadcast communication cannot be made (0 is invalid).
2) Function Set H46.

* Description of normal response

1) Slave Address

Message Setting Description
The starting address of the holding registers that succeeded in access is returned.
Starting address = Starting register address (decimal)-40001

3) Starting Address ) )
For example, when the starting address 0001 is returned, the address of the
holding register that succeeded in access is 40002.
4) No. of Points The number of holding registers that succeeded in access is returned. ‘é’
Ll
Example: To read the successful register starting address and successful count from the slave address 25 (H19). E
Query message =
Slave Address | Function CRC Check é
H19 H46 H8B HD2 <
(8 bits) (8 bits) (8 bits) | (8 bits) a

Normal response (Response message)

Slave Address | Function Starting Address No. of Points CRC Check
H19 H10 HO3 HEE HOO0 HO02 H22 H61
(8 bits) (8 bits) (8 bits) (8 bits) (8 bits) (8 bits) | (8 bits) | (8 bits)

Success of two registers at starting address 41007 (Pr. 7) is returned.
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® Error response
An error response is returned if the query message received from the master has an illegal function, address or data.
No response is returned for a parity, CRC, overrun, framing or busy error.

~=.. NOTE

.0 ) I No response message is sent in the case of broadcast communication also.

PR
LI

Error response (Response message)

1) Slave Address 2) Function 3) Exception Code CRC Check
. H80 + Function . L H
(8 bits) ) (8 bits) ) )
(8 bits) (8 bits) (8 bits)
Message Setting Description

1) Slave Address Address received from the master
2) Function Master-requested function code + H80
3) Exception Code Code in the following table

Error code list

Code Error Item Error Description

The set function code in the query message from the master cannot be
handled by the slave.

The set register address in the query message from the master cannot be

02 ILLEGAL DATA ADDRESS *1 handled by the inverter.

(No parameter, parameter read disabled, parameter write disabled)

The set data in the query message from the master cannot be handled by the
03 ILLEGAL DATA VALUE inverter.

(Out of parameter write range, mode specified, other error)

01 ILLEGAL FUNCTION

*1  An error will not occur in the following cases.
1) Function code HO3 (Read holding register data)
When the No. of Points is 1 or more and there is one or more holding registers from which data can be read
2) Function code H10 (Write multiple holding register data)
When the No. of Registers is 1 or more and there is 1 or more holding registers to which data can be written
Namely, when the function code HO3 or H10 is used to access multiple holding registers, an error will not occur if a non-existing holding register
or read disabled or write disabled holding register is accessed.

D REMARKS

An error will occur if all accessed holding registers do not exist.
Data read from a non-existing holding register is 0, and data written there is invalid.

* Message data mistake detection
To detect the mistakes of message data from the master, they are checked for the following errors.
If an error is detected, a trip will not occur.

Error check item

Error Item Error Description Inverter Operation
The data received by the inverter differs from the
specified parity (Pr. 120 setting).

The data received by the inverter differs from the
specified stop bit length (Pr. 120).

The following data was sent from the master before | 1) Pr.343 is increased by 1 at error

Parity error

Framing error

Overrun error

the inverter completes data receiving. occurrence.

The message frame data length is checked, and the | 2) The terminal LF is output at error
Message frame error | received data length of less than 4 bytes is regarded occurrence.

as an error.

A mismatch found by CRC check between the
CRC check error message frame data and calculation result is

regarded as an error.
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(6) MODBUS registers

The following shows the MODBUS registers for system environment variables (read/write), real time monitor items (read),
parameters (read/write), and fault history data (read/write).
® System environment variable

Register Definition Read/write Remarks
40002 Inverter reset Write Any value can be written
40003 Parameter clear Write Set H965A as a written value.
40004 All Parameter clear Write Set H99AA as a written value.
40006 Parameter clear *1 Write Set H5A96 as a written value.
40007 All parameter clear *1 Write Set HAA99 as a written value.
40009 Inverter status/control input instruction*2 Read/write See below.
40010 Operation mode/inverter setting *3 Read/write See below.
40014 Running frequency (RAM value) Read/write According to the Pr.37 settings, the frequency
: : and selectable speed are in 1r/min
40015 Running frequency (EEPROM value) Write increments.
*]  The communication parameter values are not cleared.
x2  For write, set the data as a control input instruction.
For read, data is read as an inverter operating status.
*3  For write, set data as the operation mode setting.
For read, data is read as the operation mode status.
<Inverter status/control input instruction> <Operation mode/inverter setting>
Bit Definition Mod Read Val Written
Control input instruction Inverter status ode ead Value Value
0 Stop command RUN (inverter running) *2 EXT H0000 HO0010+
1 Forward rotation command During forward rotation PU HO0001 HO0011*
2 Reverse rotation command During reverse rotation EXT
RH (high-speed operation H0002 -
3 (high-sp P SU (up-to-frequency) JOG
command)x1 PU
RM (middle-speed operation HO0003 -
4 ( peed op OL (overload) JoG
command)+1 NET H0004 H0014
5 RL (low-speed operation 0 PU+EXT HO0005 —_
command)*1
6 0 FU (frequency detection) *2 * Writing is available depending on the Pr. 79 and
7 | RT (second function selection) ABC (fault) *2 Pr: 340 setting. Refer to page 206 for details.
;) AU (current input selection) 0 The restrictions depending on the operation
9 0 0 mode changes according to the computer
10 MRS (output stop) *1 0 link specifications.
11 0 0
12 RES (reset) *1 0
13 0 0
14 0 0
15 0 Fault occurrence

1 The signal within parentheses is the default setting. The description changes depending on the setting of Pr.180 to Pr.184 (input terminal function
selection). (Refer to page 141.)
Each assigned signal is valid or invalid depending on NET. (Refer to page 207.)

*2  The signal within parentheses is the default setting. Definitions change according to the Pr.190 to Pr.192 (output terminal function selection). (Refer
to page 147.)

PARAMETERS
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®Real time monitor

Refer to page 156 for details of the monitor description.

Register Description Unit Register Description Unit
40201 |Output frequency/speed *1, *7 0.01Hz/M 40216 |Output terminal status *3 —
40202 |Output current *7 0.01A 40220 |Cumulative energization time 1h
40203 |Output voltage *7 0.1V 40223 |Actual operation time 1h
40205 Output frequency setting/speed 0.01HZ/1 40224 |Motor Ioz.ad factor 0.1%

setting *1 40225 |Cumulative power 1kWh
40207 |Motor torque 0.1% 40252 |PID set point 0.1%
40208 |Converter output voltage 0.1V 40253 |PID measured value 0.1%
40209 |Regenerative brake duty 0.1% 40254 |PID deviation 0.1%
40210 Electronic thermal relay function 0.1% 40258 |Option input terminal status4 —

load factor 40259 |Option input terminal status 25 —
40211 |Output current peak value 0.01A 40260 |Option output terminal status *6 —
40212 |Converter output voltage peak value 0.1V 40261 |Motor thermal load factor 0.1%
40214 |Output power 0.01kW 40262 |Inverter thermal load factor 0.1%
40215 |Input terminal status *2 — 40263 |Cumulative power 2 (CTHID 0.01kWh

[ Ver . UP e Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number.

x1  When Pr.37 ="0.01 to 9998", displayed in integral number.
%2 Input terminal monitor details (when the terminal is ON: 1, when the terminal is OFF: 0, —: undetermined value)— MRS is OFF when using the safety stop
function model.

b15 b0

| — [ — 1 — ] — ] —]rRES] — |[MRS| — [ RH |[RM [ RL | — | — [ STR | STF |
*3  Output terminal monitor details (when the terminal is ON: 1, when the terminal is OFF: 0, —: undetermined value)

b15 b0

=l -=-[]T=-1T=-[]T=1l=]=]=]=]—=1]AC[RU] =] —=1]— [RN|]

x4 Details of option input terminal monitor 1 (input terminal status of FR-A7AX E kit when the terminal is ON: 1, when the terminal is OFF: 0)—all terminals are
off when an option is not fitted.

b15

b0

[ X15 [ X14 [ X183 [ x12 [ X11 [ x10 | X9 | X8 | X7 [ X6 [ X5 | x4 [ x3 [ x2 [ Xt [ X0 |

x5 Details of option input terminal monitor 2 (input terminal status of FR-A7AX E kit when the terminal is ON: 1, when the terminal is OFF: 0, —: undetermined
value)—all terminals are off when an option is not fitted.

b15

b0

| - [ = =1T—=-1]—=1Tpov]

x6  Details of option output terminal monitor (output terminal status of FR-A7AY E kit/A7AR E kit when the terminal is ON: 1, when the terminal is OFF: 0, —:
undetermined value)—all terminals are off when an option is not fitted.

b15

=1 =

| — | — ] — ] — [RA3|RA2[RAT| Y6 | Y5 [ Y4 [ Y3 | Y2 [ Y1 | Yo ]

*7  The monitored values are retained even if an inverter fault occurs. Resetting will clear the retained values.
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® Parameter

Read/
Parameter | Register Parameter Name i Remarks
Write
0 to 999 41000to | Refer to the parameter list (page | o\ | The parameter number + 41000 is the register

41999 64) for the parameter names. number.

C2 (902) 41902 T(.ermlnal 2 frequency setting
bias frequency

Terminal 2 frequency setting bias

Read/write

42092 Read/write | The analog value (%) set to C3 (902) is read.
C3 (902) (Analog value)
Terminal 2 frequency setting bias The analog value (%) of the voltage applied to the
43902 . Read . -
(Terminal analog value) terminal 2 is read.
125 (903) 41903 Terminal 2 frequency setting gain Read/write
frequency

Terminal 2 frequency setting gain

42093 Read/write | The analog value (%) set to C4 (903) is read.
C4 (903) (Analog value)
Terminal 2 frequency setting gain The analog value (%) of the voltage applied to the
43903 . Read . X
(Terminal analog value) terminal 2 is read.
C5 (904) 41904 Terminal 4 frequency setting bias Read/write
frequency

Terminal 4 frequency setting bias

(Analog value)

Terminal 4 frequency setting bias The analog value (%) of the current (voltage)
. Read . . .

(Terminal analog value) applied to the terminal 4 is read.

Terminal 4 frequency setting

gain frequency

Terminal 4 frequency setting gain

42094 Read/write | The analog value (%) set to C6 (904) is read.

C6 (904)

43904

126 (905) 41905 Read/write

42095 Read/write | The analog value (%) set to C7 (905) is read.
C7 (905) (Analog value)
Terminal 4 frequency setting gain The analog value (%) of the current (voltage)
43905 . Read . : .
(Terminal analog value) applied to the terminal 4 is read.
Frequency setting voltage bias
C22 (922) 41922 | frequency (built-in Read/write
potentiometer)

Frequency setting voltage bias
(built-in potentiometer)
Frequency setting voltage gain
C24 (923) 41923 | frequency (built-in Read/write
potentiometer)

Frequency setting voltage gain
(built-in potentiometer)

C23 (922) 42112 Read/write | The analog value (%) set to C23 (922) is read.

C25 (923) 42113 Read/write | The analog value (%) set to C25(923) is read.

® Fault history

Register Definition Read/write Remarks
40501 Fault record 1 Read/write
240502 Fault record 2 Read Being 2 bytes in length, the data is stored as
40503 Fault record 3 Read "HO0OO".
40504 Fault record 4 Read Refer to the lowest 1 byte for the error code.
40505 Fault record 5 Read Performing write using the register 40501 batch-
40506 Fault record 6 Read clears the fault history.
40507 Fault record 7 Read Set any value as data.
40508 Fault record 8 Read (é)
Fault code list |-||_J
Data Definition Data Definition Data Definition Data Definition L
No fault H40 E.FIN HB1 E.PUE HDA E.MB6 =
H00 present H52 E.ILF HB2 E.RET HDB E.MB7 é
H10 E.OC1 H60 E.OLT HB3 E.PE2 HF1 E.1 <
H11 E.OC2 H70 E.BE HCO E.CPU HF5 E.5 o.
H12 E.OC3 H80 E.GF HC5 E.IOH HF6 E.6
H20 E.OV1 H81 E.LF HC7 E.AIE HF7 E.7
H21 E.OV2 H90 E.OHT HC8 E.USB HFD E.13
H22 E.OV3 HAO E.OPT HC9 E.SAF
H30 E.THT HA1 E.OP1 HD8 E.MB4
H31 E.THM HBO E.PE HD9 E.MB5

* Refer to page 293 for details of fault description.
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(7) Pr. 343 Communication error count

You can check the cumulative number of communication errors.

) Minimum .
Parameter Setting Range i Initial Value
Setting Range
343 (Reading only) 1 0

'O--.b‘ NOTE
:, + | The number of communication errors is temporarily stored into the RAM. As it is not stored into the EEPROM
performing a power supply reset or inverter reset clears the value to 0.

(8) Output terminal LF "alarm output (communication error warnings)"

During a communication error, the alarm signal (LF signal) is output by open collector output. Assign the used terminal
using any of Pr. 190 to Pr. 192 (output terminal function selection).

Master ‘ Alarm data ‘ Alarm data ‘ Normal data ‘ Alarm data ‘ ‘ Normal data ‘
Slave ! ! Reply data ! ! Reply data
! Not increased | | i
Communication | | 1 | :
Error count 0 X M 13 X i 2
(Pr. 343) ! ! ! !
LF signal oFfF f ON B OFF ON OFF
w Turns OFF when normal data is received ‘

Communication error count is increased
in synchronization with leading edge
of LF signal

Alarm data: Data resulting in communication error.

.=-.. NOTE

,: The LF signal can be assigned to the output terminal using any of Pr.190 to Pr.192. Changing the terminal assignment
may affect the other functions. Set parameters after confirming the function of each terminal.
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4.20.7 USB communication (Pr. 547, Pr. 548)

Inverter setup can be easily performed using the FR Configurator by connecting the inverter and personal computer
with a USB cable.
® A personal computer and inverter can be easily connected with one USB cable.

Parameter

Name Initial Value Setting Range Description
Number

USB communication . e
547+ station number 0 0 to 31 Inverter station number specification

USB communication is possible

0

Trips in the PU operation mode (E.USB)

USB communication Sets the interval of communication check time.
548+ ! . 9999 If a no-communication state persists for longer

check time interval 0.1 to 999.8s o i ) -

than the permissible time, the inverter trips

(E.USB).

9999 No communication check

* Changed setting value is valid when power-ON or resetting the inverter.

®USB communication specifications

Interface Conforms to USB1.1
Transmission
12Mbps
Speed:
Wiring Length Maximum 5m
Connector USB mini B connector (receptacle mini B type)
Power supply Self-power supply

USB cable USB connector

Pull the cover in the direction of arrow. Then turn it upward.

* You can perform parameter setting and monitoring with the FR Configurator. Refer to the instruction manual of the FR 2
Configurator for details. [T}
i
@ )» REMARKS =
* USB cable available on the market é
Name Model Application/Specifications E
MR-J3USBCBL3M Connector for amplifier Connector for personal computer
USB cable Cable length 3m mini-B connector (5 pin) A connector
0o |

ifg Parameters referred to

I Pr. 551 PU mode operation command source selection 035 Refer to page 207.
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4.21 Special operation and frequency control

Purpose Parameter that should be Set Refer to Page
Perform process control suchas 5,1 00 Pr. 127 to Pr. 134 248
pump and air volume.
Dancer control PID control (dancer control | o ) o, 45 pr. 128 to Pr. 134 255
setting)

Frequency control appropriate for Droop control Pr. 286, Pr. 287 262
load torque
Avoid overvoltage alarm due to Regeneration avoidance
regeneration by automatic 9 . Pr. 882, Pr. 883, Pr. 885, Pr. 886 263

- function
adjustment of output frequency

4.21.1 PID control (Pr. 127 to Pr. 134)

The inverter can be used to exercise process control, e.g. flow rate, air volume or pressure.
The terminal 2 input signal or parameter setting is used as a set point and the terminal 4 input signal used as a
feedback value to constitute a feedback system for PID control.

Parameter Initial | Setting L
Name Description
Number Value Range
PID control automatic 0 to 400Hz | Frequency at which the control is automatically changed to PID control.
127 switchover frequency 9999 9999 (Without PID automatic switchover function
0 PID action is not performed
20 PID reverse action |Measured value (terminal 4)
21 PID forward action |Set value (terminal 2 or Pr. 133)
40 PID reverse action | Addition For dancer control
41 |PID forward action |method: fixed |Set point (Pr: 133),
. . measured value (terminal 4)
128 PID action selection 0 42 PID reverse action | Addition main speed (frequency command
43 |PID forward action |method: ratio | of the operation mode)
50 PID reverse action |Deviation value signal input (LoNWoRks, CC-Link
51 PID forward action |communication)
60 PID reverse action |Measured value, set point input (LONWORKs, CC-
61 PID forward action |Link communication)
If the proportional band is narrow (parameter setting is small), the
011to manipulated variable varies greatly with a slight change of the
129 #1 PID proportional band 100% 1000% measured valu.e.. Hence., a§ the proportional ban(.j.narrowg the
response sensitivity (gain) improves but the stability deteriorates, e.g.
hunting occurs. Gain Kp = 1/proportional band
9999 |No proportional control
When deviation step is input, time (Ti) is the time required for integral (1)
0.1to |action to provide the same manipulated variable as the proportional (P)
130 x1 |PID integral time 1s 3600s |action. As the integral time decreases, the set point is reached earlier
but hunting occurs more easily.
9999 |No integral control.
Maximum value
0to If the feedback value exceeds the setting, the FUP signal is output. The
131 PID upper limit 9999 100% |maximum input (20mA/5V/10V) of the measured value (terminal 4) is
equivalent to 100%.
9999 [No function
Minimum frequency
Oto If the measured value falls below the setting range, the FDN signal is
132 PID lower limit 9999 100% |output. The maximum input (20mA/5V/10V) of the measured value
(terminal 4) is equivalent to 100%.
9999 [No function
. . 0 to 100% | Used to set the set point for PID control.
13341 PID action set point 9999 9999 |Terminal 2 input is the set point.
0.01to For deviation ramp input, time (Td) required for providing only the
134 +1 PID differential time 9999 10.00s mampulated variable for the propoﬁmnal (P) actlor?. As the differential
time increases, greater response is made to a deviation change.
9999 [No differential control.

The above parameters can be set when Pr. 160 User group read selection ="0". (Refer to page 190.)
1  This parameter allows its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter write selection.
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(1) PID control basic configuration

*Pr. 128 ="20, 21" (measured value input)

Inverter circuit

| | ; Motor
Pr. 133 _ : PID operation ! Ma_mpulated
or terminal 2 @ 777777777 N 1 _  variable
Set point ! Kp <1+ Tixg T ><S> ‘
0to 5VvDC . |

(0 to 10VDC) Terminal 4

Feedback signal (measured value) 4 to 20mA

DC (0 to 5V, 0 to 10V)

Kp: Proportionality constant Ti: Integral time S: Operator Td: Differential time

(2) PID action overview
1) Pl action

A combination of proportional control action (P) and integral control
action (1) for providing a manipulated variable in response to deviation
and changes with time.

[Operation example for stepped changes of measured value]

(Note) PI action is the sum of P and | actions.

2) PD action
A combination of proportional control action (P) and differential control
action (D) for providing a manipulated variable in response to
deviation speed to improve the transient characteristic.

[Operation example for proportional changes of measured value]

(Note) PD action is the sum of P and D actions.

3) PID action

The Pl action and PD action are combined to utilize the advantages of both
actions for control.

(Note) PID action is the sum of P, | and D actions.

Deviation  Set point

X

Measured value

A

H

P action
; ; Time
| action /
‘ l Time
Pl action :
Time
Set point
_ \
; N Deviation
| |
;Measured value
P action ;/ |
— Time
L
D action |
— Time
o
| |
PD action ' )
Time
Set point

I P <+—Deviation

,
|

1 I

'Measured valug
|

|

P action | —
Time

1 1
Lo
| action | : Time

D action I

T Time
|
I
|
|
|

y=at?+bt+c

PID action

Time
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4) Reverse operation
Increases the manipulated variable (output frequency) if deviation X = (set point - measured value) is positive, and
decreases the manipulated variable if deviation is negative.

Deviation Set point

[Heating] / \g—\ /
v

+ X>
Set point >() O; Cold — Increase
\T/ X<0 Hot — Decrease

Measured value

Feedback signal
(measured value)

5) Forward operation
Increases the manipulated variable (output frequency) if deviation X = (set point - measured value) is negative, and
decreases the manipulated variable if deviation is positive.

Measured value

[Cooling]
+ X>0 / Set point
Set point >() > Too cold —Decrease
X<0 Hot — Increase A
Feedback signal \ %/
(measured value) Deviation

Relationships between deviation and manipulated variable (output frequency)

Deviation
Positive Negative
Reverse action 2 N
Forward action N 2

(3) Connection diagram

*Sink logic
Inverter
*Pr. 128 =20
oPr 182 =14 MCCB Motor Pump
X ORIL1 U O —
*Pr. 190 =15 Power supply —x_i—©) S/L2 Vv Q-m =)
_ —x O T3 W @©
*Pr. 191 =14 | | X
*Pr. 192 =16
Forward rotation ©STF
Reverse rotation ¢ STR
PID control selection ¢ RH(X14)3
7P 2-wire type 3-wire type
~2(FUP)RUN I::Upper limit Detector
10 *2(FDN)FU Lower limit %
Setting Potentiometer [’ bo B A
(Set point setting) ‘ ‘ ‘
¢5 SE ¢ Output signal Lo
common (OUT)$C‘O"V|)(24V)
O 44 [
a
(measured value) 4 to 20mA J ‘ ‘
(I
_ *J

AC1¢
200/220V 50/60Hz >———

x]1  The power supply must be selected in accordance with the power specifications of the detector used.

*2  The used output signal terminal changes depending on the Pr. 190 to Pr. 192 (output terminal selection) setting.
*3  The used input signal terminal changes depending on the Pr. 178 to Pr. 184 (input terminal selection) setting.
x4 The AU signal need not be input.
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(4)

*Set "14" in any of Pr. 178 to Pr. 184 (input terminal function selection) to assign PID control selection signal (X14) to turn the

I/0 signals and parameter setting
*Set "20, 21, 50, 51, 60 or 61" in Pr. 128 to perform PID operation.

X14 signal ON.

When the X14 signal is not assigned, only the Pr. 128 setting makes PID control valid.
*Enter the set point using the inverter terminal 2 or Pr. 133 and enter the measured value to terminal 4.

D REMARKS

* When Pr. 128 ="0" or X14 signal is OFF, normal inverter operation is performed without PID action.

* Turning ON/OFF of bit of the terminal, to which X14 signal is assigned through network as RS-485 communication, enables

PID control.
Signal Terminal Used Function Description Parameter Setting
X14 Depending on | PID control Turn ON X14 signal to perform PID | Set 14 in any of Pr. 178 to Pr.
Pr. 178 to Pr. 184 | selection control. *1 184.
You can input the set point for PID | Pr. 128 = 20, 21,
5 5 Set point inbut control. Pr. 133 =9999
et pointinpu 0105V ... 0to 100% Pr.73= 12, 11
0to 10V ........ 0 to 100% Pr.73=0,10
o Set the set point (Pr. 133) from the | Pr 128 = 20, 21
PU — Set point input .
operation panel. Pr. 133 =0to 100%
5 Input the signal from the detector
o . Pr. 128 =20, 21
< M o val (measured value signal).
4 4 _ eatsure Valule 40 20mA ... 0 to 100% Pr267=0%2
inpu
P 1105V ... 0to 100% Pr 267 =1
2t0 10V ........ 0 to 100% Pr.267=2
Deviation value Inputs the deviation value from
. ) — Pr. 128 =50, 51
. input LoNWoRKs, CC-Link communication.
Communication - —
— . Inputs the set point and deviation value
*3 Set point, measured .
) from LoNWORKs, CC-Link Pr. 128 =60, 61
value input L
communication.
Pr. 128 = 20, 21, 60, 61
Output to indicate that the measured Pr 131 %9999
v
FUP Upper limit output value signal exceeded the maximum )
Set 15 0or 115in any of Pr. 190
value (Pr. 131).
to Pr. 192 *4
Pr. 128 = 20, 21, 60, 61
Output when the measured value signal | Pr. 132 # 9999
FDN Lower limit output P ,, g i :
. falls below the minimum value (Pr. 132). | Set 14 or 114 in any of Pr. 190
Depending on
El Pr 190 to Pr. 192 to Pr. 192. +4
£ ' ' "Hi" is output to indicate that the output
o Forward (reverse indication of the parameter unit is
ard (reverse) merp Set 16 or 116 in any of Pr: 190
RL rotation direction forward rotation (FWD) or "Low" to to Pr 192, %4
T .
output indicate that it is reverse rotation (REV)
or stop (STOP).
During PID control ) Set47 or 147 in any of Pr. 190
PID . Turns ON during PID control.
activated to Pr. 192. %4
SE SE Output terminal Common terminal for open collector
common output terminal.
*1  When the X14 signal is not assigned, only the Pr: 128 setting makes PID control valid.
*2  The shaded area indicates the parameter initial value.
*3  Refer to the CC-Link communication option (FR-A7NC E kit) instruction manual for the setting method from CC-Link communication.
Refer to the LonWorks communication option (FR-A7NL E kit) instruction manual for the setting method from LoNWoRks communication.
*4  When 100 or larger value is set in any of Pr.190 to Pr.192 (output terminal function selection), the terminal output has negative logic. (For details, refer to page 147.)

-=~.. NOTE

.

,: * Changing the terminal function using any of Pr. 178 to Pr. 184 and Pr. 190 to Pr. 192 may affect the other functions. Set

parameters after confirming the function of each terminal.

* When the Pr. 267 setting was changed, check the voltage/current input switch setting. Different setting may cause a
fault, failure or malfunction. (Refer to page 178 for setting.)

251

PARAMETERS




7/ Special operation and frequency control

(5) PID automatic switchover control (Pr. 127)

*The system can be started up without PID control only at a start.

*When the frequency is set to Pr. 127 PID control automatic switchover frequency within the range 0 to 400Hz, the inverter
starts up without PID control from a start until output frequency is reached to the set frequency of Pr. 127, and then it shifts
to PID control. Once the system has entered PID control operation, it continues PID control if the output frequency falls to
or below Pr.127.

Output frequenc Without
PULXEAUBNSY  PID control  PID control
Pr 127 femmmmmm e N N e
; : > Time
STF :
PID

(6) PID monitor function

*The PID control set point, measured value and deviation value can be displayed on the operation panel and output from
terminal FM.

eIntegral value indicating a negative % can be displayed on the deviation monitor. 0% is displayed as 1000. (The deviation
monitor cannot be output from the terminal FM.)

*For each monitor, set the following value in Pr. 52 DU/PU main display data selection and Pr. 54 FM terminal function selection.

X i L. Minimum Terminal FM Full

Setting Monitor Description Remarks

Increments Scale

52 PID set point 0.1% 100%

53 PID measured value 0.1% 100%
Value cannot be set to Pr. 54.

54 PID deviation 0.1% —
° Displays 1000 when the PID deviation is 0%.
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(7) Adjustment procedure

‘ Parameter setting ‘ Adjust the PID control parameters, Pr:127 to Pr.134.

| Terminal setting Set the I/0 terminals for PID control (Pr.178 to Pr.184 (input terminal
‘ function selection), Pr.190 to Pr.192 (output terminal function selection))

When X14 signal is not assigned, setting a value other than "0" in Pr.

Turn ON the X14 signal. . .
128 activates PID operation.

Operation

(8) Calibration example

A detector of 4mA at 0°C and 20mA at 50°C is used to adjust the room temperature to 25°C under PID control.
The set point is given across inverter terminals 2-5 (0 to 5V).

Determination of set poind ~~~~~~ Set the room temperature to 25°C.
Set Pr: 128 and turn ON the X14 signal to enable PID control.

Determine the set point of
what is desired to be adjusted.

'

Conversion of set point into "/}J ------ Detector specifications
When 0 C—4mA and 50°C —20mA are used, the set point 25 is 50% on
the assumption that 4mAis 0% and 20mA is 100%.

Calculate the ratio of the set
point to the detector output.

!

Make calibration. | ...... Make the following calibration* when the target setting input (0 to 5V) and
¢ detector output (4 to 20mA) must be calibrated.
Setting of set point ) ...... When the set point is 50%

As the terminal 2 specifications are 0% — 0V and 100% — 5V, input 2.5V

Input a voltage across terminals to the terminal 2 for the set point of 50%.

2-5 according to the set value %.

!

Operation ) ------ When the parameter unit is used for operation, input the set point (0 to
Set the proportional band (Pr: 100%) in Pr. 133. o .
129) to a slightly larger value, When performing operation, first set the proportional band (Pr. 129) to a
the integral time (Pr. 130) to a slightly larger value, the integral time (Pr. 130) to a slightly longer time, and
slightly longer time, and the the differential time (Pr. 134) to "9999" (no function), and while looking at
differential time (Pr: 134) to the system operation, decrease the proportional band (Pr: 129) and

"9999" (no function), and turn increase the integral time (P~ 130). For slow response system where a
ON the start signal. deadband exists, differential control (P~ 134) should be turned ON and
l increased slowly.

. Yes
Is the set point stable?

v w

14

Parameter adjustment ) Parameter optimization) I.ll_J
To stabilize the measured value ; ;

c ; While the measured value is stable

change the proportional band (Pr. throughout the operation status, the u

129) to a larger value, the integral [~ proportional band (Pr. 129) may be E

t!me (Pr. 130) tg a Sl'ghﬂy ]onger decreased, the integral time (Pr. 130) <

time, and the differential time (Pr: decreased, and the differential time [1'd

134) to a slightly shorter time. (Pr: 134) increased. P74

o

v
Adjustment end

*When calibration — Using calibration Pr. 902 and Pr. 903 (terminal 2) or Pr. 904 and Pr. 905 (terminal
is required 4), calibrate the detector output and target setting input.
Make calibration in the PU mode during an inverter stop.
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7/ Special operation and frequency control

<Set point input calibration>

1. Apply the input voltage of 0% set point setting (e.g. 0V) across terminals 2-5.

2. Enter in C2 (Pr. 902) the frequency which should be output by the inverter at the deviation of 0% (e.g. OHz).
3.In C3 (Pr.902), set the voltage value at 0%.

4. Apply the voltage of 100% set point (e.g. 5V) across terminals 2-5.

5. Enter in Pr:125 the frequency which should be output by the inverter at the deviation of 100% (e.g. 60Hz).
6. In C4 (Pr.903), set the voltage value at 100%.

<Measured value calibration>

1. Apply the input current of 0% measured value (e.g. 4mA) across terminals 4-5.

2. Make calibration using C6 (Pr. 904).

3. Apply the input current of 100% measured value (e.g. 20mA) across terminals 4-5.
4. Make calibration using C7 (Pr. 905).

D REMARKS

I * The frequency set in C5 (Pr. 904) and Pr. 126 should be the same as setin C2 (Pr. 902) and Pr. 125.

The results of the above calibration are as shown below:
[Measured value]

[Set point setting] A

Manipulated 4 [Manipulated variable]

(%) %) variable (Hz)

100 100 60[

NG

0 100 Deviation (%)

z-.. NOTE

:, ' ,: * If the RH, RM, RL signal (multi-speed) or JOG signal (Jog operation) is entered with the X14 signal ON, PID control is

stopped and multi-speed or Jog operation started.

If the setting is as follows, PID control becomes invalid.

Pr. 79 Operation mode selection = "6" (switchover mode)

When the inverter is at a stop with Pr. 261 Power failure stop selection selected.

* Changing the terminal function using any of Pr. 178 to Pr. 184, Pr. 190 to Pr. 192 may affect the other functions. Set
parameters after confirming the function of each terminal.

* When PID control is selected, the minimum frequency is the frequency set in Pr. 902 and the maximum frequency is
the frequency set in Pr. 903.

Pr. 1 Maximum frequency and Pr. 2 Minimum frequency settings are also valid.
* The remote operation function is invalid during PID operation.
* When the control is switched to PID control during normal
operation, the frequency command value calculated by PID PID set point
operation using OHz as standard is used without the @ (------------F- /- m---
frequency during the operation.

Frequency |/ __/ . __.__1.

command ncy command

during normal operation

'
'
'
NG
>
'
'
'

PID action | ON L
Normal PID operation iNormal
operation’ 'operation

Operation when control is switched to PID control
during normal operation

(5= Parameters referred to

L

Pr. 59 Remote function selection i€ Refer to page 108.

Pr: 73 Analog input selection U85~ Refer to page 178.

Pr. 79 Operation mode selection S Refer to page 196.

Pr: 178 to Pr. 184 (input terminal function selection) U35~ Refer to page 141,

Pr. 190 to Pr. 192 (output terminal function selection) = Refer to page 147.

Pr. 261 Power failure stop selection 1€ Refer to page 170.

C2 (Pr. 902) to C7 (Pr: 905) Frequency setting voltage (current) bias/gain 135~ Refer to page 181.
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4.21.2 Dancer control (Pr. 44, Pr. 45, Pr. 128 to Pr. 134)

Performs PID control by feedbacking the position detection of the dancer roller, controlling the dancer roller is in the
specified position.

Parameter
Number

Name

Initial Value

Setting
Range

Description

44

Second
acceleration/
deceleration time

3.7K or lower

5s

5.5K, 7.5K

10s

11K, 15K

15s

0 to 3600/360s

This parameter is the acceleration time of
the main speed during dancer control. It will
not function as second acceleration/
deceleration time.

45

Second
deceleration time

9999

0 to 3600/360s

9999

This parameter is the deceleration time of
the main speed during dancer control. It will
not function as second deceleration time.

128

PID action
selection

0

PID action is not performed

20

PID reverse )
] Measured value (terminal 4)
action

21

Set value (terminal 2 or Pr.
133)

PID forward
action

40

Addition
method:
fixed

PID reverse
. For dancer
action
control

41

Addition
method:
fixed

set point (Pr:
133),
measured value

PID forward
action

42

Addition
method:

(terminal 4)
main speed
(speed

PID reverse

action ]
ratio

43

Addition
method:

command of the
operation mode)

PID forward

action .
ratio

50

PID reverse L ) )
) Deviation value signal input
action

51

(LoNWORKS, CC-Link
communication)

PID forward
action

60

PID reverse )
) Set point and measured value
action

61

input (LONWORKS, CC-Link
communication)

PID forward
action

129 =1

PID proportional
band

100%

0.1 to 1000%

If the proportional band is narrow
(parameter setting is small), the
manipulated variable varies greatly with a
slight change of the measured value.
Hence, as the proportional band narrows,
the response sensitivity (gain) improves but
the stability deteriorates, e.g. hunting
occurs. Gain Kp = 1/proportional band

9999

No proportional control

130 =1

PID integral time

1s

0.1 to 3600s

When deviation step is input, time (Ti) is the
time required for integral (1) action to
provide the same manipulated variable as
the proportional (P) action. As the integral
time decreases, the set point is reached
earlier but hunting occurs more easily.

9999

No integral control.

131

PID upper limit

9999

0 to 100%

Maximum value

If the feedback value exceeds the setting,
the FUP signal is output. The maximum
input (20mA/5V/10V) of the measured
value (terminal 4) is equivalent to 100%.

9999

No function
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Parameter . Setting L.
Name Initial Value Description
Number Range
Minimum value
If the measured value falls below the
setting range, the FDN signal is output. The
L. 0 to 100% ) .
132 PID lower limit 9999 maximum input (20mA/5V/10V) of the
measured value (terminal 4) is equivalent
to 100%.
9999 No function
PID action set 0to 100% |Used to set the set point for PID control.
133 =1 R 9999

point 9999 Always 50%
For deviation ramp input, time (Td) required
for providing only the manipulated variable

PID differential 0.01 to 10.00s |for the proportional (P) action.

1341 | 9999 proportional (F)

time As the differential time increases, greater

response is made to a deviation change.
9999 No differential control.

The above parameters can be set when Pr.160 User group read selection ="0". (Refer to page 190.)
x]1  This parameter allows its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter write selection.
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(1) Dancer control block diagram

Acceleration/deceleration
of main speed

Mai CoTTTT T T I
S\ Target requency
; PID deviation 4» rate Acceleration/
Pr 128 = 42, 43 Limit + deceleration
PID control X14 | +
Dancer roll + /'/ | > J—\
setting point Kp(1+ T'1- S +Td"S)
Pr. 133 ; : Pr. 128 = 40, 41
{PID set point | ¢ PID feedback !

| Convert to 0 to 100%
Potentiometer

i %
Te inal 4
Dancer roll pOSitiO detectiol

*]1  The main speed can be selected from all operation mode such as external (analog voltage input, multi-speed), PU (digital frequency setting), communication
(RS-485, CC-Link).

Set point and measured value of PID control

Current/Voltage Input Switch

. Pr267 Standard
Input Input Signal . Safety sto|
Setting | control circuit . D
i function model
terminal model
Set point Pr. 133 0 to 100% — —

When measured value is input as current

4mA ..... 0%, 20mA .. 100% 0 -
(4 to 20mA) m o £om ° @
Measured

value 0, o,
When measured value is input as voltage Werrren, 0%, 5V ........ 100% 1

(0 to £5V or 0 to £10V) OV.......... 0%, 10V....... 100% 2 @

@<
(=]

(=]
(=]

o

.. NOTE

* Changing the terminal function using any of Pr. 178 to Pr. 184 may affect the other functions. Set parameters after
confirming the function of each terminal.

* When the Pr. 267 setting was changed, check the voltage/current input switch setting. Different setting may cause a
fault, failure or malfunction. (Refer to page 178 for setting.)

,...
N .
0@

R
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(2) Dancer control overview

*Dancer control is performed by setting "40 to 43" in Pr. 128 PID action selection. The main speed command is the speed
command for each operation mode (External, PU, and communication). PID control is performed by the dancer roll
position detection signal, and the control result is added to the main speed command. For the main speed acceleration/
deceleration time, set the acceleration time to Pr. 44 Second acceleration/deceleration time and the deceleration time to Pr. 45
Second deceleration time.

* Set Os normally to Pr. 7 Acceleration time and Pr. 8 Deceleration time. When the Pr. 7 and Pr. 8 setting is large, response of dancer control during acceleration/
deceleration is slow.

PID adding value

N
, \

-~ \ \ [ ’

RN ARV A PNy

Main speed Output frequency

Output frequency

Time
STFJ ON
(3) Connection diagram
*Sink logic
Pr 128 =41 Inverter
*Pr 182 =14 MCCB A\ Motor
—x R/L1 U@
*Pr. 190 =15 Power supply —x_—© S/L2 \Y @‘@
*Pr. 191 =14 —x A —OT/L3 W@
*Pr. 192 =16

Forward rotation 0 STF

Reverse rotation 45 STR

PID control selection

2 (FUP)RUN I‘::Upper limit
2 (FDN)FU Lower limit

o5 SE ¢ Output signal common

Main speed command
setting potentiometer+1

Feedback value of
dancer roll position

*1  The main speed command differs according to each operation mode (external, PU, communication).

*2  The used output signal terminal changes depending on the Pr. 190 to Pr. 192 (output terminal selection) setting.
*3  The used input signal terminal changes depending on the Pr. 178 to Pr. 184(input terminal selection) setting.

x4 The AU signal need not be input.
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(4)

*Set "40 to 43" in Pr. 128 to perform dancer control.

*Set "14" in any of Pr. 178 to Pr. 184 (input terminal function selection) to assign PID control selection signal (X14) to turn the
X14 signal ON.
When the X14 signal is not assigned, only the Pr. 128 setting makes dancer control valid.

*Input the main speed command (External, PU, Network). The main speed command in any operation mode can be input.
(Note that terminal 4 cannot be used as the main speed command.)

Input the set point using Pr. 133, then input the measured value signal (dancer roller position detection signal) across
terminal 4 and 5 of the inverter.

D REMARKS

* When Pr. 128 ="0" or X14 signal is OFF, normal inverter operation is performed without dancer control.

I/0 signals and parameter setting

* Turning ON/OFF of bit of the terminal, to which X14 signal is assigned through network as RS-485 communication, enables

dancer control.

Signal Terminal Used Function Description Parameter Setting
Depending on | PID control Turn ON X14 signal to perform dancer )
X14 . Set 14 in any of Pr. 178 to Pr. 184.
Pr. 178 to Pr. 184 | selection control. *1
Input the signal from the dancer roller
5 . Pri28 =40, 41, 42, 43
2 M dval detector (measured value signal).
c
= | 4 4 _ eatsure Valle M40 20mA ... 0 to 100% Pr267 =02
ey 0to5V ... 0 to 100% Pr267 = 1
0to 10V ....... 0 to 100% Pr267 =2
Output to indicate that the measured | Pr.128 =40, 41, 42, 43
. value signal exceeded the maximum | Pr:131 #9999
FUP Upper limit output )
value Set 15 or 115 in any of Pr. 190 to Pr. 192.
(Pr. 131). *3
Pri28 =40, 41, 42, 43
. Output when the measured value signal | Pr.132 # 9999
FDN . Lower limit output o .
Depending on falls below the minimum value (Pr: 132). | Set 14 or 114 in any of Pr. 190 to Pr. 192.
3 Pr. 1900 Pr. 192 %3
8 Output is "ON" when the output
Forward (reverse) | . .= o )
. o indication of the parameter unit is | Set 16 or 116 in any of Pr. 190 to Pr. 192.
RL rotation direction .
outout forward rotation (FWD) and "OFF" when | *3
P reverse rotation (REV) or stop (STOP).
During PID control Set 47 or 147 in any of Pr. 190 to Pr. 192.
PID ) d Turns ON during PID control. y ! "
activated %3
SE SE Output terminal Common terminal for open collector
common output terminal.

*1  When the X14 signal is not assigned, only the Pr. 128 setting makes dancer control valid.

*2  The shaded area indicates the parameter initial value.

*3  When 100 or larger value is set in any of Pr. 190 to Pr. 192 (output terminal function selection), the terminal output has negative logic. (For details, refer to page 147.)

-
ema,

.0 .

Yau?

. NOTE
:‘ ' ,: * Changing the terminal function using any of Pr. 178 to Pr. 184 and Pr.190 to Pr.192 may affect the other functions. Set

parameters after confirming the function of each terminal.

fault, failure or malfunction. (Refer to page 178 for setting.)

* When the Pr. 267 setting was changed, check the voltage/current input switch setting. Different setting may cause a
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(5) Parameter details

> A Initial value *When ratio (Pr. 128 = "42, 43") is selected for addition method, PID
gGOHZ ””””””””””””””” ! control x (ratio of main speed) is added to the main speed. The ratio is
% 777777777777777777777777 /q determined by the Pr. 125 Terminal 2 frequency setting gain frequency and
ésl = - Gain C2 (Pr. 902) Terminal 2 frequency setting bias frequency. The frequency
BZ Pr125 getting signal is set to 0 to 60Hz in the range between 0 to 100% in the
capr 902 |, ‘ “L initial setting. The ratio is (x100%) when the main speed is 60Hz and
Frequency setting signal 100% (XSO%) when 30Hz.
°=*s. NOTE

' * Even when C4 (Pr. 903) is set to other than 100%, the frequency setting signal is considered as 100%.
. 8. |+ Even when C3 (Pr. 902) is set to other than 0%, the frequency setting signal is considered as 0%.
* When C2 (Pr. 902) is set to other than OHz, the frequency setting signal is 0% when C2 (Pr. 902) is less than the set

frequency.
*Turning X14 signal ON/OFF during operation by assigning X14 signal results in the following operation.
When X14 signal is ON: Uses output frequency unchanged as the main speed command and continues operation by

dancer control.
When X14 signal is OFF: Ends dancer control and continues operation at the set frequency.

i i Addition i Measured )
Pr. 128 Setting PID Action Set Point Main Speed Command
Method Value

40 Reverse action Fixed

41 Forward action xe . Speed command for each
- Pr. 133 Terminal 4 )

42 Reverse action . operation mode
- Ratio

43 Forward action

*Action of Pr. 129 PID proportional band, Pr. 130 PID integral time, Pr. 131 PID upper limit, Pr. 132 PID lower limit, Pr. 134 PID
differential time is the same as PID control. For the relationship of controlled variable (%) of PID control and frequency, 0%

is equivalent to the set frequency of Pr. 902 and 100% to Pr. 903 .
*For the Pr. 133 PID action set point setting, set frequency of Pr: 902 is equivalent to 0% and Pr. 903 to 100%. When 9999 is

set in Pr. 133, 50% is the set point.

D REMARKS

IPr. 127 PID control automatic switchover frequency is invalid.
(6) Output signal
*Qutput terminal assignment during dancer control (PID control) operation
PID signal turns ON during dancer control (PID control) or at a stop by PID control (in the status PID operation being
performed inside) (The signal is OFF during normal operation.)
For the terminal used for PID signal output, assign the function by setting "47 (positive logic) or 147 (negative logic)" in any
of Pr. 190 to Pr. 192 (output terminal function selection).

~z-.. NOTE
:‘ D Changing the terminal function using any of Pr. 178 to Pr. 184, Pr. 190 to Pr. 192 may affect the other functions. Set

g

. @
Suet parameters after confirming the function of each terminal.
(7) PID monitor function

*The PID control set point and measured value can be output to the operation panel monitor display and terminal FM.
*For each monitor, set the following value in Pr. 52 DU/PU main display data selection and Pr. 54 FM terminal function selection.

. . L. Minimum Terminal FM Full

Setting Monitor Description Remarks

Increments Scale

52 PID set point 0.1% 100%

53 PID measured value 0.1% 100%
Value cannot be set in Pr. 54.

54 PID deviation value 0.1% —
° Displays 1000 when the PID deviation is 0%.

(8) Priorities of main speed command

*The priorities of the main speed command source when the speed command source is external are as follows.
JOG signal > multi-speed setting signal (RL/RM/RH/REX) > 16-bit digital input (option) > terminal 2

*The priorities of the main speed command source when "3" is set in Pr. 79.
Multi-speed setting signal (RL/RM/RH/REX) > set frequency (digital setting by PU, operation panel)

eTerminal 4 cannot be selected as the main speed command even when AU terminal is turned ON.

*Even when a remote operation function is selected by setting a value other than "0" in Pr. 59, compensation of the remote
setting frequency to the main speed is ignored (changes to 0).
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(9) Adjustment procedure
®Dancer roller position detection signal adjustment

When terminal 4 input is voltage input, OV is minimum position and 5V(10V) is maximum position. When current is input, 4mA
is minimum position and 20mA is maximum position (initial value). When 0 to 7V is output from the potentiometer, it is
necessary to calibrate C7 (Pr. 905) at 7V.

Upper limit ___\ ___|.___

20mA BV(10V)f~———=——=——=—===-— position

Lower limit
position

4mA oV Potentiometer, etc.

L
0% 100%
Feedback value

(Example) Control at a dancer center position using a 0 to 7V potentiometer
1) After changing the current/voltage input switch to "V", set "2" in Pr. 267 to change terminal 4 input to voltage input.
2) Input OV across terminal 4 and 5 to calibrate C6 (Pr: 904). (% display displayed at analog calibration is irrelevant to %
of the feed back value.)
3) By inputting 7V across terminal 4 to 5, calibrate C7(Pr. 905) (% display displayed at analog calibration is irrelevant to
% of the feed back value.)
4) Set50% in Pr133.

~z=.. NOTE
:‘ ' ,: When the Pr. 267 setting was changed, check the voltage/current input switch setting. Different setting may cause a
fault, failure or malfunction. (Refer to page 178 for setting.)

D REMARKS

* PID control stops when RH, RM, RL, and REX signals (for multi-speed operation) or JOG signal is input during normal PID
control. However, PID control continues when those signals are input during dancer control since these are treated as speed
commands.

* During dancer control, Second acceleration/deceleration time of Pr.44 and Pr.45 are the parameters for acceleration/deceleration

time setting to the main speed command source. They do not function as the second function.

When switchover mode is set with "6" in Pr. 79, dancer control (PID control) is invalid.

* Speed command input to terminal 4 by AU signal is invalid when dancer control is selected.

Acceleration/deceleration of the main speed command is the same operation as when frequency command is increased/

decreased by analog input.

» Therefore, SU signal remains ON even if the starting signal is turned ON/OFF. (always in the constant speed state)

* The DC brake operation starting frequency when turning OFF the starting signal is not Pr. 10 but a smaller value of either Pr. 13
or 0.5Hz.

* The set frequency monitor is always variable as "main speed command + PID control".

* The main speed setting frequency accelerates for the acceleration/deceleration time set in Pr. 44 and Pr. 45 and the output
frequency accelerates/decelerates for the acceleration/deceleration time set in P 7 and Pr. 8. Therefore, when the set time of
Pr. 7 and Pr. 8 is longer than Pr. 44 and Pr. 45, the output frequency accelerates/decelerates for the acceleration/deceleration
time setin Pr. 7 and Pr. 8.

e For the integral term limit, a smaller value of either the PID manipulated variable (%) value converted from the linear,
interpolated Pr. I Maximum frequency with Pr. 902 and Pr. 903, or 100% is used for limit.

Although the output frequency is limited by the minimum frequency, operation limit of the integral term is not performed.

PARAMETERS

(5= Parameters referred to

e
Pr. 59 Remote function selection i€ Refer to page 108.
Pr. 73 Analog input selection € Refer to page 178.
Pr: 79 Operation mode selection U35~ Refer to page 196.
Pr. 178 to Pr: 184 (input terminal function selection) (3~ Refer to page 141.
Pr. 190 to Pr. 192 (output terminal function selection) = Refer to page 147.
C2 (Pr. 902) to C7 (Pr. 905) Frequency setting voltage (current) bias/gain S Refer to page 181.
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4.21.3 Droop control (Pr. 286 to Pr. 287) ;Ab.wevc(

This function is designed to balance the load in proportion to the load torque to provide the speed drooping

characteristic under Advanced magnetic flux vector control.

This function is effective for balancing the load when using multiple inverters.

Parameter Initial Setting L.
Name Description
Number Value Range
0 Droop control is invalid (Normal operation)
. Droop control is valid
286 Droop gain 0% 0.1% to P )
100% Drooping amount at the rated torque as a percentage with
respect to the rated motor frequency.
Droop filter time i ) )
287 0.3s Oto1s Time constant of the filter applied on the torque current.
constant
(1) Droop control
Frequency command
A

Droop compensation ,
frequency

Rated frequency

100% Torque

Droop compensation Torque current after filtering

* The output frequency is changed according to
the magnitude of torque current under
Advanced magnetic flux vector control.

The drooping amount at the rated torque is set
by the droop gain as a percentage using the
rated frequency as a reference.

* The maximum droop compensation frequency
is 120Hz.

Pr. 84 Rated motor frequency x Pr. 286 Droop gain

frequency Rated value of torque current

D REMARKS

* Set the droop gain to about the rated slip of the motor.

Synchronous speed at base frequency - rated speed

100

100 [%]

Rated slip =

* Droop control is invalid during PID control operation.

Parameters referred to

Pr. 1 Maximum frequency & Refer to page 98.
PID control (35~ Refer to page 248.
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* The maximum value of frequency after droop compensation is either 120Hz or Pr. 1 Maximum frequency, whichever is smaller.
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4.21.4 Regeneration avoidance function (Pr. 665, Pr. 882, Pr. 883, Pr. 885, Pr. 886)

This function detects a regeneration status and increases the frequency to avoid the regenerative status.
® Possible to avoid regeneration by automatically increasing the frequency and continue operation if the fan happens
to rotate faster than the set speed due to the effect of another fan in the same duct.

Parameter . Setting o
Name Initial Value Description
Number Range
Regeneration 0 Regenerat!on avo!dance funct!on !nvalld .
. . 1 Regeneration avoidance function is always valid
882 avoidance operation 0 - - — - -
lecti 2 Regeneration avoidance function is valid only during a constant
selection speed operation
100V
. class, | 400 Bus voltage level at which regeneration avoidance operates. When
Reg-eneratlon . 200V | VDC the bus voltage level is set to low, overvoltage error will be less apt
883 avoidance operation | class 300 to 800V |45 occur. However, the actual deceleration time increases.
level 400V | 780 The set value must be higher than the "power supply voltage x /2". *
class | VDC
Regeneration 0to 10Hz Limit value of frequency which rises at activation of regeneration
avoidance avoidance function.
885 ti 6Hz
compensation 9999  |Frequency limit invalid
frequency limit value
Regeneration
886 avoidance voltage 100% 0to 200% |Responsiveness at activation of regeneration avoidance.
gain A larger setting will improve responsiveness to the bus voltage
R i change. However, the output frequency could become unstable.
eg.enera fon When vibration is not suppressed by decreasing the Pr. 886 setting,
665 aVOIdance frequency 100%) 0to 200% set a smaller value in Pr 665.
gain

The above parameters can be set when Pr. 160 User group read selection ="0". (Refer to page 190.)
* For the single-phase 100V power input model, power input voltage x 2 x ﬁ
(1) What is regeneration avoidance function? (Pr. 882, Pr. 883)
*When the regeneration load is large, the DC bus voltage rises and an overvoltage fault (E. OV) may occur.
When this bus voltage rise is detected and the bus voltage level reaches or exceeds Pr. 883, increasing the frequency

avoids the regeneration status.
*The regeneration avoidance function is always ON when "1" is set in Pr. 882 and activated only during a constant speed

when "2" is set in Pr: 882.

Regeneration avoidance operation example

Regeneration avoidance operation example
for constant speed

for acceleration

A

Pr. 883

Bus voltage
(VDC)

Bus voltage
(vDC)

( i d b
| | | |

| | | |

| | | |

L L L L >
| | | |

| | | |

| | |

| | |

T | T |

i

> .
= 9 > Time
5 C ~ %) A
S oN 5~ |— D i —

s 2gXN e
oo 3 T A / >
u— > o) . . . -
Time £ During regeneration avoidance Time

During regeneration

. . . function operation
avoidance function operation P

Regeneration avoidance
operation example for deceleration

PARAMETERS

A

Bus voltage
(VDC)

N

Output
frequency
(Hz)

During regeneration
avoidance function operation
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>

Output frequency (Hz)

REMARKS

* The acceleration/deceleration ramp while the regeneration avoidance function is operating changes depending on the
regeneration load.

* The DC bus voltage of the inverter is about ﬁ times as input voltage. (For 100V class, twice the amount of the power input
voltage.)
When the input voltage is 100VAC, bus voltage is approximately 283VDC.
When the input voltage is 220VAC, bus voltage is approximately 311VDC.
When the input voltage is 440VAC, bus voltage is approximately 622VDC.
However, it varies with the input power supply waveform.

* The Pr. 883 setting should be kept higher than the DC bus voltage level. Otherwise, the regeneration avoidance function is
always on even in the non-regeneration status and the frequency increases.

* While overvoltage stall ("a_'u'_ ") is activated only during deceleration and stops the output frequency, the regeneration
avoidance function is always on (Pr. 882 = 1) or activated only during a constant speed (Pr. 882 = 2) and increases the frequency
according to the regeneration amount.

(2) Limit regeneration avoidance operation frequency (Pr. 885)

You can limit the output frequency compensated for (increased) by the
regeneration avoidance function.
*The frequency is limited to the output frequency (frequency prior to
regeneration avoidance operation) + Pr. 885 Regeneration avoidance
Limit level compensation frequency limit value during acceleration or constant speed.
"""" T Output frequency (Hz) If the frequency increased by regeneration avoidance function exceeds
the limit value during deceleration, the limit value is held until the output

frequency falls to 1/2 of Pr. 885.

— Pr. 88512

= *When the frequency increased by regeneration avoidance function has
me reached Pr. I Maximum frequency, it is limited to the maximum frequency.
*When Pr. 885 is set to "9999", regeneration avoidance function operation

frequency setting is invalid.

(3) Regeneration avoidance function adjustment (Pr. 665, Pr. 886)

*If the frequency becomes instable during regeneration avoidance operation, decrease the setting of Pr. 886 Regeneration
avoidance voltage gain. Reversely, if sudden regeneration causes an overvoltage alarm, increase the setting.
When vibration is not suppressed by decreasing the Pr. 886 setting, set a smaller value in Pr. 665 Regeneration avoidance

frequency gain.

264

NOTE

* When regeneration avoidance operation is performed, “,_-,,'_ " (overvoltage stall) is displayed and the OL signal is
output. Set the operation pattern at an OL signal output using Pr.156 Stall prevention operation selection. Set the output
timing of the OL signal using Pr.157 OL signal output timer.

* When regeneration avoidance operation is performed, stall prevention is also activated.

* The regeneration avoidance function cannot shorten the actual deceleration time taken to stop the motor. The actual
deceleration time depends on the regeneration energy consumption capability. When shortening the deceleration
time, consider using the regeneration unit (FR-BU2, FR-CV, FR-HC2) and brake resistor (MRS type, MYS type and FR-
ABR etc.) to consume regeneration energy at constant speed.

* When using the regeneration unit (FR-BU2, FR-CV, FR-HC2) and brake resistor (MRS type, MYS type, FR-ABR etc.),
set Pr. 882 to "0 (initial value)" (regeneration avoidance function invalid). When using the regeneration unit, etc. to
consume regeneration energy at deceleration, set Pr. 882 to "2" (regeneration avoidance function valid only at a
constant speed).

Parameters referred to

Pr. 1 Maximum frequency S Refer to page 98.
Pr: 8 Deceleration time (35~ Refer to page 111.
Pr. 22 Stall prevention operation level I Refer to page 94.
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4.22 Useful functions

Purpose Parameter that should be Set Refer to Page

Cooling fan operation

Increase cooling fan life 'g P Pr. 244 265
selection
Inverter part life display Pr. 255 to Pr. 259 266

To determine the maintenance time Malnt.enance output Pr. 503, Pr. 504 270
function

of parts.
Current average value

) . Pr. 555 to Pr. 557 271

monitor signal

Freely available parameter Free parameter Pr. 888, Pr. 889 273

4.22.1 Cooling fan operation selection (Pr. 244)

You can control the operation of the cooling fan (FR-E720-1.5K(SC) or higher, FR-E740-1.5K(SC) or higher, FR-E720S-
0.75K(SC) or higher) built in the inverter.

Parameter

Name Initial Value Setting Range Description
Number

Operates in power-ON status.

0 Cooling fan ON/OFF control invalid (the
cooling fan is always ON at power ON)
Cooling fan operation Cooling fan ON/OFF control valid
selection The fan is always ON while the inverter is
1 running. During a stop, the inverter status
is monitored and the fan switches ON-
OFF according to the temperature.

244

The above parameters can be set when Pr.160 User group read selection = "0". (Refer to page 190.)

* In either of the following cases, fan operation is regarded as faulty, [FN] is shown on the operation panel, and the fan fault
(FAN) and alarm (LF) signals are output.

* Pr. 244 ="0"
When the fan comes to a stop with power ON.
*Pr.244="1"

When the inverter is running and the fan stops during fan ON command.

* For the terminal used for FAN signal output, set "25 (positive logic) or 125 (negative logic)" to any of Pr. 190 to Pr. 192 (output
terminal function selection), and for the LF signal, set "98 (positive logic) or 198 (negative logic)".

-z, NOTE
:‘ ' ,: * Changing the terminal assignment using Pr. 190 to Pr. 192 (output terminal function selection) may affect the other
functions. Set parameters after confirming the function of each terminal.

Parameters referred to

I Pr:190 to Pr.192 (output terminal function selection) i€ Refer to page 147.

PARAMETERS
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4.22.2 Display of the life of the inverter parts (Pr. 255 to Pr. 259)

Degrees of deterioration of main circuit capacitor, control circuit capacitor, cooling fan and inrush current limit circuit can
be diagnosed by monitor.

When any part has approached the end of its life, an alarm can be output by self diagnosis to prevent a fault.

(Use the life check of this function as a guideline since the life except the main circuit capacitor is calculated
theoretically.)

For the life check of the main circuit capacitor, the alarm signal (Y90) will not be output if a measuring method of (4) is
not performed.

Parameter . Setting L.
Name Initial Value Description
Number Range
Displays whether the control circuit capacitor,
. . main circuit capacitor, cooling fan, and each parts
255 Life alarm status display 0 (0 to 15) P 9 P

of the inrush current limit circuit has reached the
life alarm output level or not. (Reading only)

Inrush current limit circuit Displays the deterioration degree of the inrush

256 life displ 100% (0to 100%) | current limit circuit.
fte display (Reading only)

. . . . Displays the deterioration degree of the control
Control circuit capacitor life o }
257 100% (0to 100%) | circuit capacitor.

display (Reading only)
Displays the deterioration degree of the main
Main circuit capacitor life circuit capacitor.
258 : P 100% (0 to 100%) cap
display (Reading only)
The value measured by Pr. 259 is displayed.
Setting "1" and turning the power supply off starts
. . . . . the measurement of the main circuit capacitor life.
Main circuit capacitor life 0,1 i
259 ] 0 When the Pr. 259 value is "3" after power-ON
measuring (2,3,8,9)

again, the measuring is completed.

Writes deterioration degree in Pr. 258.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

@ )>» REMARKS

» Since repeated inrush currents at power ON will shorten the life of the converter circuit, frequent starts and stops of the
magnetic contactor must be avoided.
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(1) Life alarm display and signal output (Y90 signal, Pr. 255)

*Whether any of the control circuit capacitor, main circuit capacitor, cooling fan and inrush current limit circuit has reached
the life alarm output level or not can be checked by Pr. 255 Life alarm status display and life alarm signal (Y90).

bit 15 7
|0000|0 000|0000|1| |0||| QPr255read .Pr255sett|ngread
‘ bit0 Control circuit capacitor life
bit1 Main circuit capacitor life Bit image is d|sp|ayed
bit2 Cooling fan life in decimal

bit3 Inrush current limit circuit life

Pr. 255 Bit Ir;r:::r(e::srir::t Cooling Main Circuit Control Circuit
(decimal) | (binary) Circuit Life Fan Life Capacitor Life Capacitor Life
15 1111 O @] @] O
14 1110 O @] @] X
13 1101 O @] X @]
12 1100 O @] X X
1" 1011 O X @] @]
10 1010 O X @] X
9 1001 @] X X O
8 1000 (@) x x x
7 0111 X @] @] @]
6 0110 X @] @] X
5 0101 x @] X @]
4 0100 x @] X X
3 0011 x X @] @]
2 0010 x X (@) X
1 0001 X X X O
0 0000 X X X X

O: With warnings, x: Without warnings

*The life alarm signal (Y90) turns ON when any of the control circuit capacitor, main circuit capacitor, cooling fan and inrush
current limit circuit reaches the life alarm output level.
*For the terminal used for the Y90 signal, set "90" (positive logic) or "190" (negative logic) to any of Pr. 190 to Pr. 192 (output

terminal function selection).

~z-.. NOTE
:, ® : * Changing the terminal assignment using Pr. 190 to Pr. 192 (output terminal function selection) may affect the other
" functions. Set parameters after confirming the function of each terminal.

-
Cuu?

(2) Inrush current limit circuit life display (Pr. 256)

*The life of the inrush current limit circuit (relay, contactor and inrush resistor) is displayed in Pr. 256.
*Activation of inrush current limit resistor circuit is counted. It is counted every 10,000 times (1%) and counts down from
100% (O time).
As soon as 10% (900,000 times) is reached, Pr: 255 bit 3 is turned ON and also an alarm is output to the Y90 signal.
The inrush current limit resistor circuit activates under the following conditions:
*At power-ON
At undervoltage occurrence (Refer to page 297.)
*At inverter reset

PARAMETERS

(3) Control circuit capacitor life display (Pr. 257)

*The deterioration degree of the control circuit capacitor is displayed in Pr. 257 as a life.

*In the operating status, the control circuit capacitor life is calculated from the energization time and temperature, and is
counted down from 100%.
As soon as the control circuit capacitor life falls below 10%, Pr. 255 bit 0 is turned ON and also an alarm is output to the
Y90 signal.
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(4) Main circuit capacitor life display (Pr. 258, Pr. 259)

*The deterioration degree of the control circuit capacitor is displayed in Pr. 258 as a life.
*On the assumption that the main circuit capacitor capacitance at factory shipment is 100%, the capacitor life is displayed
in Pr. 258 every time measurement is made.
When the measured value falls to or below 85%, Pr. 255 bit 1 is turned ON and also an alarm is output to the Y90 signal.
*Measure the capacitor capacity according to the following procedure and check the deterioration level of the capacitor
capacity.
1) Check that the motor is connected and at a stop.
2) Set "1" (measuring start) in Pr. 259.
3) Switch power OFF. The inverter applies DC voltage to the motor to measure the capacitor capacity when the inverter
turns OFF.
4) After confirming that the LED of the operation panel is OFF, power ON again. (When using the 24V external power
supply, turn ON the power again after "EV" appears.)
5) Check that "3" (measuring completion) is set in Pr. 259, read Pr. 258, and check the deterioration degree of the main
circuit capacitor.

Pr. 259 Description Remarks

0 No measurement Initial value
Measurement starts when the power suppl

1 Measurement start , i P PRy
is switched OFF.

2 During measurement

3 Measurement complete .

8 Forced end Only displayed and cannot be set

9 Measurement error

D REMARKS

* When the main circuit capacitor life is measured under the following conditions, "forced end" (Pr. 259 = "8") or "measuring error"
(Pr. 259 ="9") occurs or it remains in "measuring start" (Pr. 259 = "1"). Therefore, do not measure in such case.
In addition, even when "measurement completion" (Pr. 259 = "3") is confirmed under the following conditions, normal
measurement cannot be done.
(a) FR-HC2, FR-CV is connected.
(b) DC power supply is connected to the terminal P/+ and N/-.
(c) The power supply switched ON during measurement.
(d) The motor is not connected to the inverter.
(e) The motor is running (coasting)
(f) The motor capacity is two rank smaller as compared to the inverter capacity.
(9) The inverter is tripped or a fault occurred when power is OFF.
(h) The inverter output is shut off with the MRS signal.
(i) The start command is given while measuring.
(j) The parameter unit (FR-PU04/FR-PUQ7) is connected.
(k) Use terminal PC as power supply.
() 1/O terminal of the control terminal block and plug-in option is ON (continuity).
(m) Plug-in option is fitted. (only for the 0.75K or lower)
(n) "EV" is displayed on the operation panel. (The main circuit power supply is OFF and the 24V external power supply is ON.)
(When using the safety stop function model with FR-E7DS mounted. (B Refer to page 340.)
* Turning the power ON during measuring before LED of the operation panel turns OFF, it may remain in "measuring" (Pr. 259 =
"2") status. In such case, carry out operation from step 2.

POINT
For accurate life measurement of the main circuit capacitor, wait 3 hours or longer after turning OFF. The
temperature left in the main circuit capacitor affects measurement.

/N\WARNING

A When measuring the main circuit capacitor capacity (Pr. 259 Main circuit capacitor life measuring = "1"), the DC

voltage is applied to the motor for 1s at powering OFF. Never touch the motor terminal, etc. right after
powering OFF to prevent an electric shock.
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(5) Cooling fan life display

*The cooling fan speed of 50% or less is detected and "FN" is displayed on the operation panel and parameter unit (FR-
PUO4/FR-PUQ7). As an alarm display, Pr. 255 bit2 is turned on and also an alarm is output to the Y90 signal.

D REMARKS

I * When the inverter is mounted with two or more cooling fans, "FN" is displayed with one or more fans with speed of 50% or less.

.<=-.. NOTE
V:
hd

S | * For replacement of each part, contact the nearest Mitsubishi Electric FA center.

-
PLENN

.
“

PARAMETERS
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4.22.3 Maintenance timer alarm (Pr. 503, Pr. 504)

When the cumulative energization time of the inverter reaches the parameter set time, the maintenance timer output
signal (Y95) is output. " ,'-,','- " (MT) is displayed on the operation panel.

This can be used as a guideline for the maintenance time of peripheral devices.

Parameter o n A
Name Initial Value Setting Range Description
Number

Displays the cumulative energization time
of the inverter in 100h increments.
(Reading only)

503 Maintenance timer 0 0 (1 to 9998) When Pr: 503 = "1 to 9998", writing the
setting value of "0" clears the cumulative
energization time.

(Writing is disabled when Pr. 503 ="0".)

. . Time taken until when the maintenance
Maintenance timer alarm 0 to 9998 ) ) )
504 9999 timer alarm output signal (Y95) is output.

output set time 9999 No function

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

First power ON
A
9998 i
(999800h) |
Maintenance '+ Set"0"in Pr. 503
timer |
(Prs03) PRV

> Time

Y95 signal OFF ON ON

MT displa
* The cumulative energization time ofpthye inverter is stored into the EEPROM every hour and is displayed in Pr 503
Maintenance timer in 100h increments. Pr. 503 is clamped at 9998 (999800h).
* When the Pr. 503 value reaches the time set to Pr. 504 Maintenance timer alarm output set time (100h increments), the
maintenance timer alarm output signal (Y95) is output.
* For the terminal used for the Y95 signal output, assign the function by setting "95" (positive logic) or "195" (negative logic)
to any of Pr. 190 to Pr. 192 (output terminal function selection).

.~=-.. NOTE

:‘ ' ,: * The cumulative energization time is counted every hour. The energization time of less than 1h is not counted.

* Changing the terminal assignment using Pr. 190 to Pr. 192 (output terminal function selection) may affect the other
functions. Set parameters after confirming the function of each terminal.

(45~ Parameters referred to

I Pr: 190 to Pr. 192 (output terminal function selection) (45~ Refer to page 147.
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4.22.4 Current average value monitor signal (Pr. 555 to Pr. 557)

The average value of the output current during
constant speed operation and the maintenance timer

value are output as a pulse to the current average -
value monitor signal (Y93). @@
The pulse width output to the 1/0O module of the me

programmable controller or the like can be used as a Qi)
guideline due to abrasion of machines and elongation
of belt and for aged deterioration of devices to know
the maintenance time.

The current average value monitor signal (Y93) is
output as pulse for 20s as 1 cycle and repeatedly
output during constant speed operation.

Programmable controller
Output unit  Input unit Inverter

Parts have
reached their life

Parameter . X L.
Name Initial Value | Setting Range Description
Number
. Time taken to average the current during start pulse
555 Current average time 1s 0.1to 1.0s g g P
output (1s).
556 Data output mask time Os 0.0 to 20.0s Time for not obtaining (mask) transient state data.
Current average value I
nverter . .
. . Reference (100%) for outputting the signal of the
557 monitor signal output rated 0 to 500A (100%) puting 9
current current average value.
reference current

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter write selection.

/ From acceleration to constant speed operation

Output frequency

I
I
|
|
1
1
1
|
|
|
|
1

| » Time
1

|«— 1 cycle (20s) ——— > '«—Next cycle

I4 A N | |
5) End pulse
Output as low pulse

shape for 1 to 16.5s

Y93 signal

Y

_v

1) Data output mask time
When the speed has changed to
constant from acceleration/deceleration,
Y93 signal is not output for Pr. 556 time.

l_;ir“"""'"""'""

2) Start pulse 4) Maintenance timer pulse )
Output as Hi pulse shape for 1s (fixed) The maintenance timer vs:clue (Pr.503) is
The output currents are averaged during output as Hi pulse shape for 2 to 9s
the time period set in Pr. 555. (16000h to 72000h) 100

X
Signal output time = Lr 303X 100h. 52300% X 5s

3) Output current average value pulse
The averaged current value is output for 0.5 to 9s
(10 to 180%) during start pulse output.
Output current average value (A)

Pr. 557 (A)

x5s

Signal output time =

* The pulse output of the current average value monitor signal (Y93) is shown above.
* For the terminal used for the Y93 signal output, assign the function by setting "93" (positive logic) or "193" (negative logic)
to Pr. 190 and Pr. 191 (output terminal function selection). The function cannot be assigned to Pr. 192 A4,B,C terminal function

PARAMETERS

selection.
1) Setting of Pr.556 Data output mask time

The output current is unstable (transient state) right after the operation is changed from the acceleration/deceleration state
to the constant speed operation. Set the time for not obtaining (mask) transient state data in Pr. 556.
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2) Setting of Pr. 555 Current average time
The average output current is calculated during Hi output of start pulse (1s). Set the time taken to average the current
during start pulse output in Pr. 555.

3) Setting of Pr. 557 Current average value monitor signal output reference current

Set the reference (100%) for outputting the signal of the current average value. Obtain the time to output the signal from
the following calculation.

Output current average value

0,
Pr. 557 setting x 5s (Output current average value 100%/5s)

Note that the output time range is 0.5 to 9s and the output time is either of the 2
following values when the output current average value is the corresponding g
percentage of the Pr. 557 setting. £
Less than 10% ... 0.5s, more than 180% ... 9s 5 . ;
Example) when Pr. 557 = 10A and the average value of output current is 15A ;é; 10 180 (%)
As 15A/10A x 5s=7.5, the current average value monitor signal is Output current average value
output as low pulse shape for 7.5s.
4) Setting of Pr. 503 Maintenance timer
After the output current average value is output as low pulse shape, the
maintenance timer value is output as high pulse shape. The output time of the °
maintenance timer value is obtained from the following calculation. £
=]
Pr. 503 x 100 . . o %
40000h x 5s (Maintenance timer value 100%/5s) % — : ‘
Note that the output time range is 2 to 9s, and it is 2s when the Pr. 503 setting is :;')’ 16000 72000 (h)

less than 16000h and 9s when exceeds 72000h. Maintenance timer value

D REMARKS

272

* Mask of data output and sampling of output current are not performed during acceleration/deceleration.
* When the speed is changed to acceleration/deceleration from constant speed during start pulse output, the data is judged as
invalid, the start pulse is output as high pulse shape for 3.5s, and the end signal is output as low pulse shape for 16.5s.

The signal is output for at least 1 cycle even when acceleration/deceleration state continues after the start pulse output is
completed.

A
The speed is changed to deceleration
Output frequency / from the constant speed during start pulse output
: : > Time
Previous cycle ———> ! «——— Invalid cycle (20s) ~——> i «—Next cycle

Y93 signal J | ! |

| < >
< »

A g i
2) Start pulse \ 5) End pulse

Output as high pulse shape for 3.5s| Output as low pulse shape for 16.5s
* When the output current value (inverter output current monitor) is 0A on completion of the 1 cycle signal output, the signal is not
output until the speed becomes constant next time
» The current average value monitor signal (Y93) is output as low pulse shape for 20s (without data output) under the following condition.
(a) When the motor is in the acceleration/deceleration state on completion of the 1 cycle signal output
(b) When 1-cycle signal output was ended during restart operation with the setting of automatic restart after instantaneous
power failure (Pr. 57 = "9999")
(c) When restart operation was being performed at the point of data output mask end with the setting of automatic restart after

instantaneous power failure (Pr. 57 = "9999")

NOTE

* Changing the terminal assignment using Pr. 190 to Pr. 192 (output terminal function selection) may affect the other

functions. Set parameters after confirming the function of each terminal.

Parameters referred to

Pr. 57 Restart coasting time 035 Refer to page 164.
Pr. 190 to Pr. 192 (output terminal function selection) 1€ Refer to page 147.

Pr: 503 Maintenance timer 035~ Refer to page 270.
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4.22.5 Free parameter (Pr. 888, Pr. 889)

You can input any number within the setting range 0 to 9999.

For example, the number can be used:

¢ As a unit number when multiple units are used.

¢ As a pattern number for each operation application when multiple units are used.
* As the year and month of introduction or inspection.

Parameter
Name Initial Value Setting Range Description
Number
888 Free parameter 1 9999 0t0 9999 Any values can be set. Data is held even
889 Free parameter 2 9999 0 to 9999 if the inverter power is turned OFF.

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
The above parameters allow its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr.77 Parameter write

selection.

@ )> REMARKS

IPr. 888 and Pr. 889 do not influence the inverter operation.

PARAMETERS
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4.23 Setting from the parameter unit and operation panel

Purpose Parameter that should be Set Refer to Page

Selection of rotation direction by RUN key rotation o 40 .
of the operation panel direction selection )
Switch the display language of the | PU display language

w 'spiay languiag ‘splay fanguag Pr. 145 274
parameter unit selection
Use the setting dial of the operation

I lik tenti ter f o ti |
panel like a po.en iometer for pera .|on pane . Pr. 161 275
frequency setting. operation selection
Key lock of operation panel
Change the magnitude of change of
9 'g . 9 . Magnitude of frequency
frequency setting by the setting dial i Pr. 295 277
. change setting
of the operation panel
Control of the parameter unit buzzer | PU buzzer control Pr. 990 278
Adjust LCD contrast of the
) ) PU contrast adjustment Pr. 991 278

parameter unit

4.23.1 RUN key rotation direction selection (Pr. 40)

I Used to choose the direction of rotation by operating of the operation panel.

Parameter » i L
Name Initial Value Setting Range Description
Number
40 RUN key rotation direction 0 0 Forward rotation
selection 1 Reverse rotation

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

4.23.2 PU display language selection (Pr. 145)

l You can switch the display language of the parameter unit (FR-PU04/FR-PUQ7) to another.

Parameter
Number

Name

Initial Value

Setting Range

Description

PU display language

145 .
selection

Japanese

English

German

French

Spanish

Italian

olo|lbh|lwW|IN|~|O

Swedish

7

Finnish

The above parameters can be set when Pr: 160 User group read selection = "0". (Refer to page 190.)
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4.23.3 Operation panel frequency setting/key lock operation selection (Pr. 161)

The setting dial of the operation panel can be used for setting like a potentiometer.
The key operation of the operation panel can be disabled.

Parameter . Setting L.
Name Initial Value Description
Number Range
0 Setting dial frequency setting . )
. - - - Key lock invalid
161 Frequency setting/key lock 0 1 Setting dial potentiometer
operation selection 10 Setting dial frequency setting )

- - - Key lock valid

11 Setting dial potentiometer

The above parameters can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

(1) Using the setting dial like a potentiometer to set the frequency.

|Operation example|Changing the frequency from OHz to 60Hz during operation

Operation
1. Screen at power-ON
The monitor display appears.

2. Press to choose the PU operation mode.

3. Press to choose the parameter setting

mode.

4. Tum @ until" 2 {5 1" (Pr 161) appears.

5. Press@ to read the currently set value.

" L’l" (initial value) appears.

6. Tumn @ to change it to the set value " |".
7. Press@ to set.

8. Mode/monitor check

Press twice to choose the monitor/

frequency monitor.

9. Press to start the inverter.

10.7um @ until "5 S0 0 appears.

The blinking frequency is the set frequency.

You need not press @
@ )» REMARKS

Display

PU indication is lit.

o ] c—

PRM indication is lit.

(The parameter number read previously
appears)

®

&

® /@\ ® /@\

&

&

A
Alternating...Parameter setting complete.

MON
)

==
-
==
-
==
-
I
N
o
c

™ -
[
"™ -
(g
"™
D
=
r
2 1S
=
(=]
=z

N 4

Zy NS

‘®
4
! N
121
% I
PARAMETERS

« If the display changes from blinking "60.00" to "0.00", the setting of Pr. 161 Frequency setting/key lock operation selection may not

be "1".

* Independently of whether the inverter is running or at a stop, the frequency can be set by merely turning the dial.
* When the frequency is changed, it will be stored in EEPROM as the set frequency after 10s.
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(2) Disable the setting dial and key operation of the operation panel (Press [MODE] long (2s))
*Operation using the setting dial and key of the operation panel can be invalid to prevent parameter change, and
unexpected start or frequency setting.

*Set"10 or 11" in Pr. 161, then press for 2s to make the setting dial and key operation invalid.

*When the setting dial and key operation are invalid, ,'-,',' ,','_ ,-,' " appears on the operation panel. If dial or key operation

is attempted while dial and key operation are invalid, ,'-,',' ,',' ,_-,' " appears. (When dial or key is not touched for 2s,
monitor display appears.)

*To make the setting dial and key operation valid again, press @ for 2s.

@ )>» REMARKS

* Even if the setting dial and key operation are disabled, the monitor display and are valid.

==, NOTE

:, ' : * Release the operation lock to release the PU stop by key operation.

* When setting frequency by turning the setting dial, the frequency goes up to the set value of Pr.I Maximum frequency
(initial value: 120Hz). Adjust Pr.1 Maximum frequency setting according to the application.
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4.23.4 Magnitude of frequency change setting (Pr. 295)

When setting the set frequency with the setting dial, frequency changes in 0.01Hz increments in the initial status.
Setting this parameter increases the magnitude of frequency which changes according to the rotated amount of the
setting dial, improving operability.

Parameter . Setting o
Name Initial Value Description
Number Range
0 Function invalid
0.01

Magni f f
295+ agnitude c? requency 0 010
change setting 100

10.00
The above parameter can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)
* The above parameter allows its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter write selection.

The minimum varying width when the set

frequency is changed by the setting dial can
be set.

(1) Basic operation

When a value other than "0" is set in Pr. 295, the minimum varying width when the set frequency is changed by the setting dial
can be set.

For example, when "1.00Hz" is set in Pr 295, one click (one dial gauge) of the setting dial changes the frequency in
increments of 1.00Hz—2.00Hz—3.00Hz.

When Pr. 295 ="1"

1 click 1 click 1 click

*One rotation of the setting dial equals to 24 clicks (24 dial gauges).

D REMARKS

* When machine speed display is selected with Pr. 37, the minimum increments of the magnitude of change is determined by
Pr.295 as well. Note that the setting value may differ as speed setting changes the set machine speed and converts it to the
speed display again.

* When the set frequency (speed) is 100 or more, frequency is displayed in 0.1 increments. Therefore, the minimum varying
width is 0.1 even when Pr. 295 < 0.1.

* When the machine speed setting is 1000 or more, frequency is displayed in 1 increments. Therefore, the minimum varying
width is 1 even when Pr. 295 < 1.

==, NOTE

:, ' ,: * For Pr. 295, unit is not displayed.

* This parameter is valid only in the set frequency mode. When other frequency-related parameters are set, it is not
activated.

* When 10 is set, frequency setting changes in 10Hz increments. Note the excess speed (in potentiometer mode).

PARAMETERS
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4.23.5 Buzzer control (Pr. 990)

l You can make the buzzer "beep" when you press the key of the parameter unit (FR-PU04/FR-PUOQ7).

Parameter e . ety
Name Initial Value Setting Range Description
Number
With
990 PU buzzer control 1 0 !t out buzzer
1 With buzzer

The above parameter can be set when Pr. 160 User group read selection = "0". (Refer to page 190.)

The above parameter allows its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter write
selection.

@ )> REMARKS

I- Inverter alert faults with beep sounds when this parameter is set to activate the buzzer.

4.23.6 PU contrast adjustment (Pr. 991)

Contrast adjustment of the LCD of the parameter unit (FR-PU04/FR-PUQ7) can be performed.
Decreasing the setting value makes the contrast lighter.

Parameter . ) L.
Name Initial Value Setting Range Description
Number
0: Light
991 PU contrast adjustment 58 0to 63 NS
63: Dark

The above parameter is displayed as simple mode parameter only when the parameter unit FR-PU04/FR-PUO07 is connected.

The above parameter allows its setting to be changed during operation in any operation mode even if "0" (initial value) is set in Pr. 77 Parameter write
selection.
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4.24 FR-E500 series operation panel (PA02) setting

The operation panel (PA02) for the FR-E500 series can be hooked up with the PU cable for use.
(The inverter cannot be directly connected.)

Purpose Parameter that should be Set Refer to Page
Select the frequency setting method
of the operation panel (built-in Frequency setting Pr. 146 279

command selection
potentiometer, @ / @key)

Set the magnitude (slope) of the
output frequency by the built-in
potentiometer as desired.

Built-in frequency setting C22(Pr. 922), C23(Pr. 922),

280
potentiometer bias/gain C24(Pr. 923), C25(Pr. 923)

4.24.1 Built-in potentiometer switching (Pr. 146)

Switches the frequency setting method between the PA02 built-in frequency setting potentiometer or digital frequency

setting by the @/@ key.

Parameter o - A
Name Initial Value | Setting Range Description
Number
PAO2 built-in frequency setting potentiometer valid
01 Frequency setting by the PAO2 built-in frequency
setting potentiometer
PAO2 built-in frequency setting potentiometer invalid
146 Built-in potentiometer Digital frequency setting by the @/@ key.
1
switching Changing frequency continuously by pressing the
1

&)/
Hold down the @/@ key to perform
operation.

*1  Set when performing operation using the built-in frequency setting potentiometer using the operation panel (PA02) for the FR-E500 series.
Operation from the inverter operation panel or communication may not be performed.
The above parameter can be set when Pr.160 User group read selection = "0". (Refer to page 190.)

PARAMETERS
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7/ FR-E500 series operation panel (PA02) setting

4.24.2 Bias and gain of the built-in frequency setting potentiometer (C22 (Pr. 922) to C25
(Pr. 923))

When the operation panel (PA02) for the FR-E500 series is hooked up with the PU cable, the magnitude (slope) of the
output frequency to the frequency setting potentiometer of the operation panel can be set as desired.

Parameter Initial | Setting o
Name Description
No. Value Range

i i F the bi ide of PAO2 built-i
C22 (922) +1 Frequency set_tln_g voltagej bias oHz | 0 to 400Hz | TEGUENCY on. e |as. side o uilt-in
frequency (built-in potentiometer) frequency setting potentiometer.
Fr n ing vol i ilt- Converted % of the bias side setting level of
c23 (922) *1|" eque (fysett g voltage bias (built 0% 0 to 300% \ d % i .| i 9 v
in potentiometer) PA02 built-in frequency setting potentiometer.

Frequency setting voltage gain 604z | 0 to 400Hz Frequency on the gain side of PAO2 built-in
frequency (built-in potentiometer) frequency setting potentiometer.

Frequency setting voltage gain (built- 100% | 0 to 300% Converted % of the bias side setting level of
in potentiometer) PAO02 built-in frequency setting potentiometer.
1  The parameter number in parentheses is the one for use with the operation panel (PA02) for the FR-E500 series or parameter unit (FR-PU04/FR-PUQ7).
The above parameters can be set when Pr. 160 User group read selection ="0". (Refer to page 190.)

C24 (923) *1

C25 (923) *1

Adjust the bias of the potentiometer of the operation panel

N
using Pr. 922 (C22, C23) and gain with Pr: 923 (C24, C25). T 4 Initial value
8 B0Hz - A
o |
> |
o |
o |
: i
5 — L
o x 1 Gain
Bias 1 C24 (Pr. 923)
C22 (Pr 922) |
v L.
0 100%
C23 (Pr. 922) C25 (Pr. 923)

Frequency setting signal
(Built-in frequency setting potentiometer)

<Setting>

[Setting from the FR-E500 series operation panel (PA02)]

Bias/gain adjustment methods using the built-in potentiometer are shown below.
* Method to adjust any point by turning the potentiometer.

* Method to adjust any point without turning the potentiometer.

* Method to adjust the bias/gain frequency only.

Power on |

V¥

Make sure that the inverter is in PU mode. |

¥

Read Pr: 923 to display the currently set gain frequency. |

¥

Set the gain frequency in Pr. 923 to display the analog voltage value of the built-in frequency setting

potentiometer in %.

) 2 ¥ ) 2

Method to adjust only

Method to adjust any . Method to adjust any
R _ the gain frequency and . i i
point by turning the i point without turning

. not to adjust the .
potentiometer. the potentiometer.
voltage

L Press the | SET | key to shift to the next parameter | J

Re-set the Pr.79 Operation mode selection value according to the operation mode being used. |
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Pr. 923 "Built-in frequency setting potentiometer gain"
(Pr. 922 can be adjusted in a similar manner.)

Set the magnitude (slope) of the output frequency by the built-in potentiometer as desired using the built-in frequency setting
potentiometer.

Operation
1. Power on (monitoring mode)
O U/
000" o
L0000
[MODE REV @ @
o ) (f55) (V) i “6
2. Make sure that the inverter is in PU mode with key.
@ Monitoring mode @ Frequency setting ™Y Parameter setting

. o i

® Operation mode
(PU operation mode)

Confirm that the PU operation mode ( ) has been chosen.
In the JOG operation mode ([ 4] ) or external operation mode ([ZF:7d)),
press the (4 )/(v] key to display [P |.

If P ]cannot be displayed by pressing the (4 )/(¥) key in the external operation mode
([ZEnd)) (if Pr: 79 operation mode selection #+"0"), set "1" in Pr. 79 operation mode selection.

3. Read Pr. 923 to display the currently set gain frequency.
(Pr: 922 can be adjusted in a similar manner.)

Using the key, choose the "parameter setting mode".

SET

Most significant digit blinks. Middle digit blinks. Least significant digit blinks.

U AN T
(a)x 9 times (a)X 2 times
SET

Current setting of gain frequency

Hz
PU

PARAMETERS
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Operation
4. setthe gain frequency in Pr.923 to display the analog voltage value of the built-in frequency setting

potentiometer in %.
(80Hz maximum)

@ Current setting of gain @ Changing the gain
frequency @ frequency

COnn e TaInlx
00 | O s IR

| Press (a)(¥) to change the set frequency.

&

]
e

lPress for 1.5s

SET

@ Analog voltage value (%) of the built-in

Set to the potentiometer

position where operation is to
' be performed at the set 1
+ frequency !
(80Hz in the example).

." Anear-0 value is shown at the * frequency setting potentiometer
. MIN position of the : ‘ 1 ’

. potentiometer, and near-100 at . 0000 |

' MAX. ]

5. Method to adjust any point by turning the built-in frequency setting potentiometer.
(application of 5V)

@ Analog voltage

value (%) of the @ Turn the potentiometer @ The gain voltage
built-in frequency to the gain frequency corresponding to the
setting potentiometer output (MAX) position. potentiometer position appears.

SET

170170 ! —
l Press for 1.5s

When the potentiometer
is at the MAX position,
the value is nearly 100.

Blink

6. Pressing shifts to the next parameter.

7 . Re-set the Pr. 79 Operation mode selection value according to the operation mode being used.

282



FR-E500 series operation panel (PA02) setting \‘T

® Method to adjust any point without turning the potentiometer (changing from 4V(80%) to 5V(100%))

Operation
1. Perform steps 1. to 4. on page 281, 282.
2. Setthe gain voltage (%).

@ Analog voltage @ Press the @ or @ @ Set the gain voltage (%) with
value (%) of the key once to display the @/ @ key.
built-in frequency the current analog [0(%) for OV (OmA), 100(%) for
setting potentiometer voltage calibration value. 5V (10V, 20mA)]

0ol — ool 8 — e 107

l Press for 1.5s

SET

Blink

3. Pressing shifts to the next parameter.

4. Re-set the P79 Operation mode selection value according to the operation mode being used.

® Method to adjust only the gain frequency and not to adjust the voltage

Operation
1. Perform steps 1. to 4. on page 281, 282.

2. Adjust the analog voltage adjustment value.

@ Analog voltage value (%) )
of the built-in frequency @ Press the (a) or () key once to display
setting potentiometer the current analog voltage adjustment.

Example:When analog voltage
—
m D[, adjustment value is 100%

1Press for 1.5s

SET

Blink <

3. Pressing shifts to the next parameter.

4. Re-set the Pr: 79 Operation mode selection value according to the operation mode being used.

/\ CAUTION

A Be cautious when setting any value other than "0" as the bias speed at 0V. Even if a speed command is not

PARAMETERS

given, merely turning ON the start signal will start the motor at the preset frequency.
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[Setting with the inverter operation panel without fitting the FR-E500 series operation panel (PA02)]

a) Method to adjust any point
(to change to 80% from 100%)

Operation ——— Display
1. Confirm the operation status indicator and
operation mode indication

® The inverter should be at a stop. =" MON
® The inverter should be in the PU operation mode USCA RO

(depends on ).
2. Press to choose the parameter setting

mode.

3. Tum @ until" " appears.
4. Press @ to display " - - - ".

5. Turn@ until" 25 "appears.Turn the dial to

The parameter
number read
previously appears.

&

® @ ©®

&

CO0 to C25 setting
is enabled.

C25 (Pr. 923) Frequency setting voltage gain (built-in

potentiometer)

@ /@\

6. Press @ to show the analog voltage value
(%).

Analog voltage value (%) of built-
in frequency setting potentiometer

7. Turn@ to set gain voltage (%). The gain frequency is reached
when analog voltage value

"minimum value of the potentiometer is 0%, (%) of built-in frequency
maximum value is 100%" setting potentiometer is 80%.

D REMARKS

The current setting at the instant of turning @ is displayed. m
8. Press @ to set. @ 2 m m
e

Alternate display...Parameter setting complete
(Adjustment completed)

/@\
! !

*Turn @ to read another parameter.

*Press to return to the " - - - "indication (step 4).

*Press twice to show the next parameter ("=~ ~ 1 ).

®®

D REMARKS

By pressing @ after step 6, you can confirm the current frequency setting bias/gain setting.

It cannot be confirmed after execution of step 7.
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b) Method to set frequency only without adjusting gain analog value
(When changing the gain frequency from 60Hz to 50Hz)

Operation —— —— Display
. Confirm the operation status indicator and
operation mode indication

®The inverter should be at a stop. 1 he NON
®The inverter should be in the PU operation mode /

(depends on ).
. Press to choose the parameter setting

mode.

. Turn @ until". " appears.
. Press @ to display " - - - ".

. Tumn @ until". Y " appears. Turn the dial

to C24 (Pr.923) Frequency setting voltage gain

-

™ -
C

Co

" -
.‘
o
(=

The parameter
number read
previously appears.

® @ ®

CO0 to C25 setting \
is enabled. /

<

frequency (built-in potentiometer)

. Press @ to show the currently set value.
=)
. Turn @ to change the set value to "50.00". m

. Press @ to set.

® /@\ ® /@\

- N R
AN 4

Alternate display...Parameter setting complete

(Adjustment completed)

*Turn @ to read another parameter.

*Press to return to the ",': - - - "indication (step 4).

w i

*Press twice to show the next parameter ("=~ © | ).

®®

REMARKS

* To run the inverter at 60Hz or more using the built-in frequency setting potentiometer (Pr. 146 = 0), change C24 and C25 (Pr.

923) . If only Pr. I or Pr. 18 is changed, the inverter cannot run above 60Hz.

e Setting Pr. 146, C22 (Pr. 922), C23 (Pr. 922), C24 (Pr. 923), C25 (Pr. 923) can be performed from the inverter operation panel.

However, it functions only when the operation panel PA0O2 for the FR-E500 is connected.

* Four past faults are stored in the faults history when the operation panel PA02 is connected.
All faults (E.ILF, E.IOH. E.AIE, E.USB, E.PE2, E.SAF) added to the FR-E700 series are displayed as E.14.

When setting frequency, parameter, etc. using the operation panel PA02, it is necessary to hold down the key for 1.5s.

PARAMETERS
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4.25 Parameter clear/ All parameter clear

POINT
‘ e Set"1"in Pr.CL Parameter clear, ALLC all parameter clear t0 initialize all parameters. (Parameters are not cleared
when "1" is set in Pr. 77 Parameter write selection.)
* Refer to the extended parameter list on page 64 for parameters cleared with this operation.

Operation —— —— Display
1. Screen at power-ON
itor di il
The monitor display appears. L0 EXT
PU indication is lit.
2. Press to choose the PU operation mode.
> [ ce—
PRM indication is lit.
3. Press to choose the parameter setting
mode. = m m
(The parameter number read previously appears.)
- - Parameter clear
4. Tum @ untit"P-C L CeRLLD
appears.

=) All parameter clear

/@\

&

5. Press @ to read the currently set value.
".'_’,' " (initial value) appears.

6. Tumn @ to change it to the set value " }".

7. Press @ to set.

/@\ @

Parameter clear

) o

All parameter clear

Y
Alternating...Parameter setting complete.

* Turn @ to read another parameter.

* Press @ to show the setting again.

* Press @ twice to show the next parameter.

Setting Description
0 Not executed.
Set parameters back to the initial values. (Parameter clear sets back all parameters except

1 calibration parameters, terminal function selection parameters to the initial values.) Refer to the

parameter list on page 64 for availability of parameter clear and all parameter clear.

@ )» REMARKS
? - and m are displayed alternately ... Why?

(&~ The inverter is not in the PU operation mode.

(& PU connector or USB connector is used.

1. Press . [PU] is lit and the monitor (4 digit LED) displays "1". (When Pr. 79 = "0" (initial value))

2. Carry out operation from step 6 again.
» Stop the inverter. Parameter clear is unavailable when the inverter is running, and will cause the write disable error.
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4.26 Initial value change list

l Displays and sets the parameters changed from the initial value.

Operation —— —— Display

1. Screen at power-ON

The monitor display appears. m

PU indication is lit.
2. Press to choose the PU operation mode.
> [ c—
PRM indication is lit.
3. Press to choose the parameter setting

mode.

¢>ME

(The parameter number read previously appears.)

®

4. Tun @ until "2 - T H " appears.

5 . o * |t may take several seconds for
- Pressing @ changes to the initial value creating the initial value change
change list screen. = list. "' = = = " blinks while

creating the list.

6. Turning @ displays the parameter number

@ /@\ @ /@\

changed.
®Press @ to read the currently set value. =
/b
Turn @ and press @ to change the @ @ 3 m
setting Y__x
(refer to step 6 and 7 on page 63.) Alternating...Parameter setting complete.

®Turn @ to read another parameter.

&

®The display returns to "' - - - " after all

parameters are displayed.

7 . Pressing @ in" - - - "status returns to

the parameter setting mode.

* Turning @ sets other parameters.

* Pressing @ displays the change list again.

&

@ /@\ /@

~=-.. NOTE

' , * Calibration parameters (C0 (Pr. 900) to C7 (Pr. 905), C22 (Pr. 922) to C25 (Pr. 923)) are not displayed even they are changed
from the initial settings.

* Only simple mode parameter is displayed when simple mode is set (Pr. 160 = 9999)

* Only user group is displayed when user group is set (Pr. 160 ="1").

* Pr. 160 is displayed independently of whether the setting value is changed or not.

* When parameter setting is changed after creating the initial value change list, the setting will be reflected to the initial
value change list next time.

PARAMETERS

(& Parameters referred to

Pr: 160 User group read selection (35~ Refer to page 190.

CO (Pr. 900) FM terminal calibration (3~ Refer to page 162.

C2 (Pr. 902) to C7 (Pr. 905) (Frequency setting bias/gain parameter) = Refer to page 181.

C22 (Pr. 922) to C25 (Pr. 923) (Bias and gain of built-in frequency setting potentiometer) e Refer to page 280.

287



7/ Check and clear of the fault history

4.27 Check and clear of the fault history

(1) Check for the fault history

[Operation panel is

P i h
used for operation] [Parameter setting change]

 Fauthisoy
[Operation for displaying the fault history]

E The last eight fault records can be displayed.

) (On the display of the last fault record (fault record 1), a decimal point LED is ON.)

@ [ @ When the fault history is empty, is displayed.

QOutput frequency

NCoC | nCoC | \OUtpUt current*1
Blinking Blinking

NCOC |

Jooo K X
alle &

NCOC | \\Energlzatlon time*2 7/, — \\OUtpUt voltage s,
<:|
Bllnklng Blinking \

Fault history number
(The number of fault records is displayed.)

Press the
- 6@semng dal. = _
A 4

N Blinking

v

N Blinking

|

7
Press the
i B - Bl
N

Press the
HE @5 -
/4 Q 6

N3

g -
2 11

=
=]
Q

*]1  When an overcurrent trip occurs by an instantaneous overcurrent, the monitored current value saved in the fault history may be lower than the actual current
that has flowed.
*2  The cumulative energization time and actual operation time are accumulated from 0 to 65535 hours, then cleared, and accumulated again from 0

When the operation panel is used, the time is displayed up to 65.53 (65530h) in the indication of 1h = 0.001, and thereafter, it is added up from 0
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Check and clear of the fault history \?

(2) Clearing procedure

POINT
| » Set"1"in Er.CL Fault history clear to clear the fault history.

Operation — —— Display

1. Screen at power-ON

The monitor display appears. m

PRM indication is lit.

®ME

(The parameter number read previously appears.)

2. Press to choose the parameter setting mode.

®

3. Tum @ until "E:'_,'_-L " (fault history clear)

appears.

4. Press@ to read the currently set value. ":’__:'" (initial

value) appears.

5. Tumn @ to change it to the set value " /"

6. Press@ to set.

® /@\ ® /@\
3

- I N
x X
Alternating...Fault history clear complete.
e Turn @ to read another parameter.
* Press @ to show the setting again.

* Press @ twice to show the next parameter.

(& Parameters referred to

I Pr:. 77 Parameter write selection 135~ Refer to page 189.

PARAMETERS
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S / TROUBLESHOOTING

This chapter provides the "TROUBLESHOOTING" of this
product.
Always read the instructions before using the equipment.

5.1 Reset method of protective function ...........ccccoeererrrrrrrinninninnnnns 292 1

5.2 List of fault or alarm indications ..........ccccoooieeee 293

5.3 Causes and corrective actions...........cccccvrrirrcinnssssssssssssssssssssnnes 294

5.4 Correspondences between digital and actual characters ....... 304

5.5 Check first when you have a trouble ...........ccooremrrreerreeeeeninnnns 305
2
3
4
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7/ Reset method of protective function

When a fault occurs in the inverter, the inverter output is shut off and the PU display automatically changes to one of the

following fault or alarm indications.

If the fault does not correspond to any of the following faults or if you have any other problem, please contact your sales

representative.

® Retention of fault output signal .. When the magnetic contactor (MC) provided on the input side of the inverter is opened when
a fault occurs, the inverter's control power will be lost and the fault output will not be held.

® Fault or alarm indication .......... When a fault or alarm occurs, the operation panel display automatically switches to the fault
or alarm indication.
® Resetting method .................... When a fault occurs, the inverter output is kept stopped. Unless reset, therefore, the inverter

cannot restart. (Refer to page 292.)
® \When any fault occurs, take the appropriate corrective action, then reset the inverter, and resume operation.
Not doing so may lead to the inverter fault and damage.

Inverter fault or alarm indications are roughly categorized as below.

(1) Error message
A message regarding operational fault and setting fault by the operation panel and parameter unit (FR-PU04 /FR-PUQ7)
is displayed. The inverter output is not shut off.

(2) Warning
The inverter output is not shut off even when a warning is displayed. However, failure to take appropriate measures will
lead to a fault.

(3) Alarm
The inverter output is not shut off. You can also output an alarm signal by making parameter setting.

(4) Fault
When a fault occurs, the inverter output is shut off and a fault signal is output.

D REMARKS

I » Past eight faults can be displayed using the setting dial. (Refer to page 288 for the operation.)

5.1 Reset method of protective function

(1) Resetting the inverter

The inverter can be reset by performing any of the following operations. Note that the internal thermal integrated value of the
electronic thermal relay function and the number of retries are cleared (erased) by resetting the inverter.

Inverter recovers about 1s after the reset is released.

Operation 1: ...... Using the operation panel, press to reset the inverter.

(This may only be performed when a fault occurs. (Refer to page 298 @ %
YN
for fault.)) o
o6,
B
Operation 2: . ..... Turn ON the reset signal (RES) for more than 0.1s. (If the RES signal Inverter
is kept ON, "Err." appears (blinks) to indicate that the inverter is in a
reset status.)
RES
SD
Operation 3:....... Switch power OFF once. After the indicator of the operation panel ON
turns OFF, switch it ON again. ‘
OFF

D REMARKS

* Reset by performing operation 1 or 2 when using the 24V external power supply. (When using the safety stop function model

with FR-E7DS mounted. B Refer to page 340.)
* OFF status of the start signal must be confirmed before resetting the inverter fault. Resetting inverter fault with the start signal
ON restarts the motor suddenly.
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List of fault or alarm indications \?

5.2 List of fault or alarm indications

. Refer
Operation Panel Name .
Indication Page
E! L F | EILF =1 | Input phase loss 300
I E.OLT | Stall prevention stop 300
- - Brake transistor alarm
Z oL C
LoouL E.BE detection 301
- - Output side earth (ground)
Looroo
L.oow E.GF fault overcurrent at start 301
E LF E.LF | Output phase loss 301
- E I'th I rel
[y E.OHT xtern.a thermal relay 301
== operation
- E.OPT
u':,"_u':'"a' Per 0P} Option fault 301
= Communication option
EOFP 1 | EOPT S0 ° 302
E. ! E.1 | Option fault 302
£ opE E.PE Parameter storage device 302
= = fault
E.PE2
ERPESZ *1 Internal board fault 302
= (Ver.UP]
©
S EPLE E.PUE | PU disconnection 302
E-ET E.RET | Retry count excess 303
£S5
- Iy E. 5/
C. o E. 6/
PU faul
c "y E.7/ CPU fault 303
- E.CPU
o
Ung Y Y N}
coor E.IOH | Inrush current limit circuit 303
o *] fault
ER! E | E.AIE *1 | Analog input fault 303
CHIcCy E.USB _—
bR B USB communication fault 303
. 2 1
ENbY 1| oot
- ': e to Brake sequence fault 303
ol g MBY
ESRAF Ej}f Safety circuit fault 304
£ 13 E.13 | Internal circuit fault 304

X Refer
Operation Panel N )
ame 0
Indication P
age
,'_: --- E--- Fault history 288
o HOL A HOLD | Operation panel lock 2904
(o]
2 LarA Loch Password locked 204
) [y Ay
€ { Ver.UP)
Sl Lrlto
i ",'- ', . Er1 to 4 | Parameter write error 294
el i |
,'_: - Err. Inverter reset 295
',-,,', oL Stall prevention 205
- (overcurrent)
Stall prevention
_
Ce oL (overvoltage) 296
Py RB Regenerative brake pre- 206
- alarm
(] TH Electronlc thermal relay 206
2 function pre-alarm
§ =y PS PU stop 296
nr MT Maintenance signal output | 297
,'_.'._. uv Undervoltage 297
'_:: A SA=2 | Safety stop 297
- EV+3 | 24V external power supply 297
Lo (@A) | operation
IS -
S| Fnr FN Fan alarm 297
<
Lo E.OC1 Overcurrgnt trip during 208
- acceleration
soro E.OC2 Overcurrent trip during 208
T constant speed
sor 2 E.OC3 Overcurrgnt trip during 208
=== - deceleration or stop
[ E.OV1 R.egengratlve overvgltage 299
= trip during acceleration
- - Regenerative overvoltage
=l E.OV2 299
= L trip during constant speed
>
s Regenerative overvoltage
[ =] E.OV3 | trip during deceleration or | 299
stop
Inverter overload trip
ErHr E.THT | (electronic thermal O/L 299
relay function)
Motor overload trip
ErHn E.THM | (electronic thermal O/L 300
relay function)
EFl A E.FIN | Heatsink overheat 300

If faults other than the above appear, contact your sales
representative.

*]

*2
*3

If a fault occurs when using with the FR-PUO04, "Fault 14" is displayed on

the FR-PUO04.

This is displayed only for the safety stop function model.
This is displayed only when using the safety stop function model with FR-

E7DS mounted.

@A ...... Specifications differ according to the date assembled.
Refer to page 340 to check the SERIAL number.
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7/ Causes and corrective actions

5.3 Causes and corrective actions

(1) Error message

A message regarding operational troubles is displayed. Output is not shutoff.

Operation panel

wrn (]
HOLD - -
indication rrone o
Name Operation panel lock
Description Operation lock mode is set. Operation other than is invalid. (Refer to page 276.)
Check point e

Corrective action

Pressfor 2s to release lock.

Operation panel LOCD T
indication PVer.UP) R By
Name Password locked
Description Password function is active. Display and setting of parameter is restricted.
Check point e

Corrective action

Enter the password in Pr: 297 Password lock/unlock to unlock the password function before operating. (Refer to page 193.)

Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number.

Operation panel

[} ]
indication Ert crd
Name Write disable error
* You attempted to make parameter setting when Pr. 77 Parameter write selection has been set to disable parameter write.
Description * Frequency jump setting range overlapped.
* The PU and inverter cannot make normal communication.
* Check the setting of Pr. 77 Parameter write selection. (Refer to page 189.)
Check point * Check the settings of Pr. 31 to Pr. 36 (frequency jump). (Refer to page 99.)

* Check the connection of the PU and inverter.

Operation panel

[} !
Er2 -~
indication UL
Name Write error during operation
Descriotion When parameter write was performed during operation with a value other than "2" (writing is enabled independently
P of operation status in any operation mode) is set in Pr. 77 and the STF (STR) is ON.
¢ Check the Pr. 77 setting. (R t 189.
Check point " 9. (Refer to page 189.)

* Check that the inverter is not operating.

Corrective action

e Set"2"in Pr 77.
* After stopping operation, make parameter setting.

Operation panel

[} ]
indication Er3 cr2
Name Calibration error
Description Analog input bias and gain calibration values are too close.
Check point Check the settings of C3, C4, C6 and C7 (calibration functions). (Refer to page 181.)
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Causes and corrective actions \?

Operation panel

[} [N}
indication Erd c
Name Mode designation error
Description * Appears if a parameter setting is attempted in the External or NET operation mode with Pr. 77 = "2".
* Appears if a parameter setting is attempted when the command source is not at the operation panel.
¢ Check that operation mode is PU operation mode.
¢ Check the Pr. 77 setting. (Refer to page 189.)
Check point * Check if FR Configurator (USB connector) or a parameter unit (FR-PU04/FR-PUO07) is connected when Pr. 551 =

"9999 (initial setting)."
¢ Check the Pr:551 setting.

Corrective action

* After setting the operation mode to the "PU operation mode", make parameter setting. (Refer to page 196.)

* After setting Pr. 77 = "2", make parameter setting.

» Disconnect FR Configurator (USB connector) or the parameter unit (FR-PU04/FR-PUQ7), and make parameter
setting.

* After setting Pr. 551 = "4", make parameter setting. (Refer to page 207.)

Operation panel

[}
Err. -~
indication L
Name Inverter reset
L. * Executing reset using RES signal, or reset command from communication or PU
Description

» Displays at powering OFF.

Corrective action

¢ Turn OFF the reset command

(2) Warnings

When a warning occurs, the output is not shut off.

Operation panel ™ FR-PU04
- - - OL ' " OL
indication - - FR-PUO7
Name Stall prevention (overcurrent)
When the output current (output torque when Pr. 277 Stall prevention current switchover = "1") of the
During inverter exceeds the stall prevention operation level (Pr. 22 Stall prevention operation level, etc.), this
) function stops the increase in frequency until the overload current decreases to prevent the inverter
acceleration from resulting in overcurrent trip. When the overload current has reduced below stall prevention
operation level, this function increases the frequency again.
During When the output current (output torque when Pr. 277 Stall prevention current switchover = "1") of the
constant- inverter exceeds the stall prevention operation level (Pr. 22 Stall prevention operation level, etc.), this
Description function reduces frequency until the overload current decreases to prevent the inverter from resulting
speed. in overcurrent trip. When the overload current has reduced below stall prevention operation level, this
operation function increases the frequency up to the set value.
When the output current (output torque when Pr. 277 Stall prevention current switchover = "1") of the
During inverter exceeds the stall prevention operation level (Pr. 22 Stall prevention operation level, etc.), this
) function stops the decrease in frequency until the overload current decreases to prevent the inverter
deceleration L . .
from resulting in overcurrent trip. When the overload current has decreased below stall prevention
operation level, this function decreases the frequency again.
¢ Check that the Pr. 0 Torque boost setting is not too large.
* Check that the Pr. 7 Acceleration time and Pr. 8 Deceleration time settings are not too small.
Check point ¢ Check that the load is not too heavy.

* Are there any failure in peripheral devices?
* Check that the Pr. 13 Starting frequency is not too large.
* Check that the Pr. 22 Stall prevention operation level is appropriate

Corrective action

* Increase or decrease the Pr. 0 Torque boost setting 1% by 1% and check the motor status. (Refer to page 87.)

* Set alarger value in Pr. 7 Acceleration time and Pr. 8 Deceleration time. (Refer to page 111.)

* Reduce the load weight.

* Try Advanced magnetic flux vector control and General-purpose magnetic flux vector control.

* Change the Pr. 14 Load pattern selection setting.

» Set stall prevention operation current in Pr. 22 Stall prevention operation level. (The initial value is 150%.) The
acceleration/deceleration time may change. Increase the stall prevention operation level with Pr. 22 Stall prevention
operation level, or disable stall prevention with Pr. 156 Stall prevention operation selection. (Operation at OL
occurrence can be selected using Pr. 156.)
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7/ Causes and corrective actions

Operation panel ' FR-PU04
s oL Y oL
indication - - FR-PUO7
Name Stall prevention (overvoltage)
 If the regenerative energy of the motor becomes excessive to exceed the regenerative energy
consumption capability, this function stops the decrease in frequency to prevent overvoltage trip.
Description During As soon as the regenerative energy has reduced, deceleration resumes.
deceleration | ¢ If the regenerative energy of the motor becomes excessive when regeneration avoidance function
is selected (Pr: 882 =1), this function increases the speed to prevent overvoltage trip.
(Refer to page 263.)
Check point ¢ Check for sudden speed reduction.

¢ Check that regeneration avoidance function (Pr. 882, Pr. 883, Pr. 885, Pr. 886) is used. (Refer to page 263.)

Corrective action

The deceleration time may change. Increase the deceleration time using Pr: 8 Deceleration time.

Operation panel = FR-PU04
. PS - PS
indication - FR-PUO07
Name PU stop
ool Stop with of the PU is set in Pr: 75 Reset selection/disconnected PU detection/PU stop selection. (For Pr. 75 refer to
Description
page 186.)

Check point Check for a stop made by pressingof the operation panel.

Corrective action

Turn the start signal OFF and release with .

Operation panel 1 FR-PU04
R R . RB ~ 9 RB
indication - FR-PUO7
Name Regenerative brake pre-alarm
Appears if the regenerative brake duty reaches or exceeds 85% of the Pr. 70 Special regenerative brake duty value. For
the 11K or higher, this protective function is not available when the Pr. 70 setting is the initial value (Pr. 70 = "0"). If the
Description regenerative brake duty reaches 100%, a regenerative overvoltage (E. OV[]) occurs.
The RBP signal can be simultaneously output with the [RB] display. For the terminal used for the RBP signal output,
assign the function by setting "7 (positive logic) or 107 (negative logic)" in any of Pr. 190 to Pr. 192 (output terminal
function selection). (Refer to page 147.)
Check point * Check that the brake resistor duty is not high.

¢ Check that the Pr. 30 Regenerative function selection and Pr. 70 Special regenerative brake duty settings are correct.

Corrective action

* Increase the deceleration time.
* Check that the Pr. 30 Regenerative function selection and Pr. 70 Special regenerative brake duty settings.

Operation panel = FR-PU04
T TH ] TH
indication FR-PUO7
Name Electronic thermal relay function pre-alarm
Appears when the accumulated electronic thermal value reaches 85% of the Pr.9 setting. When the accumulated
electronic thermal value reaches 100% of the Pr.9 setting, the protection circuit is activated and the inverter is shut
L off.
Description . . . . . .
The THP signal can be simultaneously output with the [TH] display. For the terminal used for THP signal output,
assign the function by setting "8 (positive logic) or 108 (negative logic)" in any of Pr. 190 to Pr. 192 (output terminal
function selection). (Refer to page 147.)
* Check for large load or sudden acceleration.
Check point 9

¢ Is the Pr. 9 Electronic thermal O/L relay setting is appropriate? (Refer to page 118.)

Corrective action

* Reduce the load and frequency of operation.
* Set an appropriate value in Pr. 9 Electronic thermal O/L relay. (Refer to page 118.)
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Causes and corrective actions \?

Operation panel e FR-PUO4 | —
indication T rn FR-PUO7 | MT
Name Maintenance signal output
Indicates that the cumulative energization time of the inverter has reached a given time.
Description When the setting of Pr. 504 Maintenance timer alarm output set time is the initial value (Pr. 504 = "9999"), this warning
does not occur.
Check point The Pr: 503 Maintenance timer setting is larger than the Pr. 504 Maintenance timer alarm output set time setting. (Refer to

page 270.)

Corrective action

Setting "0" in Pr: 503 Maintenance timer erases the signal.

Operation panel " FR-PU04
o uv XN —
indication FR-PUO7
Name Undervoltage
If the power supply voltage of the inverter decreases, the control circuit will not perform normal functions. In addition,
the motor torque will be insufficient and/or heat generation will increase. To prevent this, if the power supply voltage
Description decreases below about 115VAC (about 230VAC for 400V class, about 58VAC for 100V class), this function stops the
inverter output and displays "{{,, "
An alarm is reset when the voltage returns to normal.
Check point Check that the power supply voltage is normal.

Corrective action

Check the power supply system equipment such as power supply.

Operation panel g ] FR-PU04
s SA ] —
indication FR-PUO7
Name Safety stop *
Description Appears when safety stop function is activated (during output shutoff). (Refer to page 31.)
. If the indication appears when safety stop function is not used, check that shorting wires between S1 and PC, S2 and
Check point

PC are connected.

Corrective action

* When not using the safety stop function, short across terminals S1 and PC and across S2 and PC with shorting
wire for the inverter to run.

e If" ':',,'—',' " is indicated when across S1 and PC and across S2 and PC are both shorted while using the safety stop
function (drive enabled), internal failure might be the cause. Check the wiring of terminals S1, S2 and PC and
contact your sales representative if the wiring has no fault.

* This function is only available for the safety stop function model.

Operation panel EV C FR-PU04
indication D L FR-PUO7
Name 24V external power supply operation
e Blinks while the main circuit power is not supplied and the 24V external power is supplied when FR-E7DS is
Description
mounted.
¢ Check if the 24V external power is supplied.
Check point * Check if the power supply for the inverter (main circuit) is ON. Check if the power supply voltage is low.

¢ Check if the jumper between terminal P/+ and P1 is removed.

Corrective action

¢ Turn ON the power supply for the inverter (main circuit).

« If" £, , " appears by turning ON the power supply of the inverter (main circuit) while the external 24V power is
supplied, check the power supply (for the main circuit).
* Check if the jumper is installed securely between terminal P/+ and P1.

[ Ver.UP N0 Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number.

(3) Alarm

When an alarm occurs, the output is not shut off. You can also output an alarm signal by making parameter setting.
(Set "98" in any of Pr. 190 to Pr. 192 (output terminal function selection). Refer to page 147.)

Operation panel "~ FR-PU04
o FN - FN
indication FR-PUO7
Name Fan alarm
Description For the inverter that contains a cooling fan, " /= - " appears on the operation panel when the cooling fan stops due to
an alarm or different operation from the setting of Pr. 244 Cooling fan operation selection.
Check point Check the cooling fan for an alarm.

Corrective action

Check for fan alarm. Please contact your sales representative.
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7/ Causes and corrective actions

(4) Fault

When a fault occurs, the inverter trips and a fault signal is output.

Operation panel 'l Ity FR-PU04 .
. E.OC1 U T R | OC During Acc
indication - - FR-PUO7
Name Overcurrent trip during acceleration
o When the inverter output current reaches or exceeds approximately 230% of the rated current during acceleration, the
Description L . . )
protective circuit is activated and the inverter trips.
* Check for sudden acceleration.
¢ Check that the downward acceleration time is not long for lifts.
* Check for output short-circuit/ground fault.
Check point * Check that the Pr. 3 Base frequency setting is not 60Hz when the motor rated frequency is 50Hz.

¢ Check if the stall prevention operation level is set too high.
Check if the fast-response current limit operation is disabled.

* Check that regeneration is not performed frequently. (Check that the output voltage becomes larger than the V/F
reference value at regeneration and overcurrent occurs due to the high voltage.)

Corrective action

* Increase the acceleration time. (Shorten the downward acceleration time for lifts.
* When "E.OC1" is always lit at starting, disconnect the motor once and start the inverter.
If "E.OC1" is still lit, contact your sales representative.
* Check the wiring to make sure that output short circuit/ground fault does not occur.
* Set 50Hz in Pr: 3 Base frequency. (Refer to page 100.)
* Lower the setting of stall prevention operation level.
Activate the fast-response current limit operation. (Refer to page 94.)
* Set base voltage (rated voltage of the motor, etc.) in Pr. 19 Base frequency voltage. (Refer to page 100.)

Operation panel

[) ,-, ,- -' FR-PU04
E.OC2 caoc Stedy Spd OC

indication - - FR-PUO7
Name Overcurrent trip during constant speed
o When the inverter output current reaches or exceeds approximately 230% of the rated current during constant speed
Description . . o . . .
operation, the protective circuit is activated and the inverter trips.
¢ Check for sudden load change.
Check point * Check for output short-circuit/ground fault.

* Check if the stall prevention operation level is set too high.
Check if the fast-response current limit operation is disabled.

Corrective action

* Keep load stable.
* Check the wiring to make sure that output short circuit/ground fault does not occur.
* Lower the setting of stall prevention operation level.

Activate the fast-response current limit operation. (Refer to page 94.)

Operation panel 'l u Il FR-PU04 .
o E.OC3 gt N | OC During Dec
indication —=- - FR-PUO07
Name Overcurrent trip during deceleration or stop
Description When the inverter output current reaches or exceeds approximately 230% of the inverter rated current during
deceleration (other than acceleration or constant speed), the protective circuit is activated and the inverter trips.
¢ Check for sudden speed reduction.
* Check for output short-circuit/ground fault.
Check point * Check for too fast operation of the motor's mechanical brake.

* Check if the stall prevention operation level is set too high.
Check if the fast-response current limit operation is disabled.

Corrective action

¢ Increase the deceleration time.
* Check the wiring to make sure that output short circuit/ground fault does not occur.
* Check the mechanical brake operation.
* Lower the setting of stall prevention operation level.
Activate the fast-response current limit operation. (Refer to page 94.)
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Operation panel 'l n | ' FR-PU04 .
e .. E.OV1 I NI} OV During Acc
indication -l = FR-PUO07
Name Regenerative overvoltage trip during acceleration
If regenerative energy causes the inverter's internal main circuit DC voltage to reach or exceed the specified value,
Description the protective circuit is activated and the inverter trips. The circuit may also be activated by a surge voltage produced
in the power supply system.
* Check for too slow acceleration. (e.g. during downward acceleration in vertical lift load)
Check point ¢ Check that the setting of Pr: 22 Stall prevention operation level is not too small.

¢ Check if the stall prevention operation is frequently activated in an application with a large load inertia. *

Corrective action

* Decrease the acceleration time.

* Check that regeneration avoidance function (Pr. 882, Pr. 883, Pr. 885, Pr. 886) is used. (Refer to page 263.)
o Set the Pr.22 Stall prevention operation level correctly.

o Set Pr.154 Voltage reduction selection during stall prevention operation = "11". (Refer to page 94.) *

* Standard control circuit terminal model only.

Operation panel

Y = || FR-PUO4

indication E.Ov2 C.IC || propygy | Stedy Spd OV
Name Regenerative overvoltage trip during constant speed
If regenerative energy causes the inverter's internal main circuit DC voltage to reach or exceed the specified value,
Description the protective circuit is activated to stop the inverter output. The circuit may also be activated by a surge voltage
produced in the power supply system.
¢ Check for sudden load change.
Check point * Check that the setting of Pr. 22 Stall prevention operation level is not too small.

* Check if the stall prevention operation is frequently activated in an application with a large load inertia. *

Corrective action

* Keep load stable.

* Check that regeneration avoidance function (Pr. 882, Pr. 883, Pr. 885, Pr. 886) is used. (Refer to page 263.)
* Use the brake resistor, brake unit or power regeneration common converter (FR-CV) as required.

* Set the Pr.22 Stall prevention operation level correctly.

o Set Pr.154 Voltage reduction selection during stall prevention operation = "11". (Refer to page 94.) *

* Standard control circuit terminal model only.

Operation panel 'l FR-PU04 .
e E.OV3 I TN B OV During Dec
indication - - FR-PUO7
Name Regenerative overvoltage trip during deceleration or stop
If regenerative energy causes the inverter's internal main circuit DC voltage to reach or exceed the specified value,
Description the protective circuit is activated to stop the inverter output. The circuit may also be activated by a surge voltage
produced in the power supply system.
* Check for sudden speed reduction.
Check point P

* Check if the stall prevention operation is frequently activated in an application with a large load inertia. *

Corrective action

* Increase the deceleration time. (Set the deceleration time which matches the moment of inertia of the load)
¢ Longer the brake cycle.

* Use regeneration avoidance function (Pr. 882, Pr. 883, Pr. 885, Pr. 886). (Refer to page 263.)

* Use the brake resistor, brake unit or power regeneration common converter (FR-CV) as required.

o Set Pr.154 Voltage reduction selection during stall prevention operation = "11". (Refer to page 94.) *

* Standard control circuit terminal model only.

Operation panel s FR-PU04
e E.THT I R w 1] Inv. Overload
indication - FR-PUO07
Name Inverter overload trip (electronic thermal O/L relay function)
If the temperature of the output transistor element exceeds the protection level under the condition that a current not
Description less than the inverter rated current flows and overcurrent trip does not occur (230% or less), the electronic thermal
relay activates to stop the inverter output. (Overload capacity 150% 60s, 200% 3s)
* Check that acceleration/deceleration time is not too short.
* Check that torque boost setting is not too large (small).
Check point ¢ Check that load pattern selection setting is appropriate for the load pattern of the using machine.

* Check the motor for use under overload.
* Check for too high surrounding air temperature.

Corrective action

* Increase acceleration/deceleration time.

¢ Adjust the torque boost setting.

* Set the load pattern selection setting according to the load pattern of the using machine.
* Reduce the load weight.

» Set the surrounding air temperature to within the specifications.
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Operation panel i al N In FR-PU04
o E.THM I N Motor Ovrload
indication - FR-PUO7
Name Motor overload trip (electronic thermal O/L relay function) *1
The electronic thermal relay function in the inverter detects motor overheat due to overload or reduced cooling
capability during low-speed operation and pre-alarm (TH display) is output when the integrated value reaches 85% of
Description the Pr. 9 Electronic thermal O/L relay setting and the protection circuit is activated to stop the inverter output when the
integrated value reaches the specified value. When running a special motor such as a multi-pole motor or multiple
motors, provide a thermal relay on the inverter output side since such motor(s) cannot be protected by the electronic
thermal relay function.
¢ Check the motor for use under overload.
Check point * Check that the setting of Pr. 71 Applied motor for motor selection is correct. (Refer to page 120.)

Check that stall prevention operation setting is correct.

Corrective action

Reduce the load weight.
For a constant-torque motor, set the constant-torque motor in Pr. 71 Applied motor.
* Check that stall prevention operation setting is correct. (Refer to page 94.)

*]  Resetting the invert

er initializes the internal thermal integrated data of the electronic thermal relay function.

Operation panel | ¢ EED A || ERPY% sink orremp
indication - FR-PUO7
Name Heatsink overheat

If the heatsink overheats, the temperature sensor is actuated and the inverter trips.

Description The FIN signal can be output when the temperature becomes approximately 85% of the heatsink overheat protection
operation temperature. For the terminal used for the FIN signal output, assign the function by setting "26 (positive
logic) or 126 (negative logic)" in any of Pr. 190 to Pr. 192 (output terminal function selection). (Refer to page 147.)
* Check for too high surrounding air temperature.

Check point » Check for heatsink clogging.

» Check that the cooling fan is not stopped (Check that " F =" is not displayed on the operation panel).

Corrective action

* Set the surrounding air temperature to within the specifications.
¢ Clean the heatsink.
* Replace the cooling fan.

Operation panel e B = FR-PUO04 | Fault 14
indication EILF U I FR-PUO7 | Input phase loss
Name Input phase loss *
Inverter trips when function valid setting (=1) is selected in Pr. 872 Input phase loss protection selection and one phase of
Description the three phase power input is lost. (Refer to page 174.)
It may be available if phase-to-phase voltage of the three-phase power input becomes largely unbalanced.
Check point * Check for a break in the cable for the three-phase power supply input.

* Check that phase-to-phase voltage of the three-phase power input is not largely unbalanced.

Corrective action

* Wire the cables properly.
* Repair a break portion in the cable.
* Check the Pr. 872 Input phase loss protection selection setting.

* Set Pr. 872 ="0" (without input phase loss protection) when three-phase input voltage is largely unbalanced.

* Available only for three-phase power input model.

Operation panel = - FR-PU04
pin dicatizn E.OLT EOL FR.PUO7 | St Prev STP
Name Stall prevention stop
If the output frequency has fallen to 1Hz by stall prevention operation and remains for 3s, a fault (E.OLT) appears and
Description trips the inverter. OL appears while stall prevention is being activated.
E.OLT may not occur if stall prevention (OL) is activated during output phase loss.
Check point * Check the motor for use under overload. (Refer to page 95.)

Corrective action

* Reduce the load weight. (Check the Pr: 22 Stall prevention operation level setting.)
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Operation panel Il N = FR-PU04
o E.BE oo w ) Br. Cct. Fault
indication - (&= FR-PUO7
Name Brake transistor alarm detection
When a brake transistor alarm has occurred due to the large regenerative energy from the motor etc., the brake
Description transistor alarm is detected and the inverter trips.
In this case, the inverter must be powered OFF immediately.
Check point * Reduce the load inertia.

* Check that the frequency of using the brake is proper.

Corrective action

Replace the inverter.

Operation panel

"l FR-PU04

E.GF el N Ground Fault

indication - = FR-PUO7
Name Output side earth (ground) fault overcurrent at start
The inverter trips if an earth (ground) fault overcurrent flows at start due to an earth (ground) fault that occurred on
Description the inverter's output side (load side).. Whether this protective function is used or not .is set \.Ni.tl.'] Pr. 249 Earth (ground)
fault detection at start. When the setting of Pr. 249 Earth (ground) fault detection at start is the initial value (Pr. 249 ="0"),
this warning does not occur.
Check point Check for a ground fault in the motor and connection cable.

Corrective action

Remedy the ground fault portion.

Operation panel

[ B FR-PU04

o E.LF "~ [ E.LF
indication = = FR-PUO7
Name Output phase loss
If one of the three phases (U, V, W) on the inverter's output side (load side) is lost during inverter operation (except
Description during DC injection brake operation and when output frequency is under 1Hz), inverter stops the output. Whether the
protective function is used or not is set with Pr. 251 Output phase loss protection selection.
Check point ¢ Check the wiring. (Check that the motor is normal.)

* Check that the capacity of the motor used is not smaller than that of the inverter.

Corrective action

* Wire the cables properly.
* Check the Pr. 251 Output phase loss protection selection setting.

Operation panel Coar FR-PU04
indication E.OHT . FR-PU07 OH Fault
Name External thermal relay operation

If the external thermal relay provided for motor overheat protection or the internally mounted temperature relay in the

Description mqtor, etc.. switche§ on (contacts open), t.he invgrter output is stopped.
This function is available when "7" (OH signal) is set to any of Pr. 178 to Pr. 184 (input terminal function selection).
This protective function is not available in the initial status (OH signal is not assigned).

Check point ¢ Check for motor overheating.

* Check that the value of 7 (OH signal) is set correctly in any of Pr. 178 to Pr. 184 (input terminal function selection).

Corrective action

* Reduce the load and frequency of operation.
* Even if the relay contacts are reset automatically, the inverter will not restart unless it is reset.

Operation Panel E.OPT Coor FR-PU04 .
Indication @ | == || FrR-pugy |Option Fault
Name Option fault
Description Appears when a communication option is connected while Pr. 296 = "0 or 100."
Check point Check if password lock is activated by setting Pr. 296 = "0, 100"

Corrective action

» To apply the password lock when installing a communication option, set Pr.296 = "0,100". (Refer to page 193.)

« If the problem still persists after taking the above measure, please contact your sales representative.

[ Ver . UP IO Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number.
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Operation panel - = FR-PU04
E.OP1 = Option slot alarm 1
indication C.Li™ 1 || FRPUO7 | P
Name Communication option fault

Description Stops the inverter output when a communication line fault occurs in the communication option.
* Check for a wrong option function setting and operation.
* Check that the plug-in option unit is plugged into the connector securely.

Check point plug P plugg y

¢ Check for a break in the communication cable.
* Check that the terminating resistor is fitted properly.

Corrective action

* Check the option function setting, etc.

* Connect the plug-in option securely.

* Check the connection of communication cable.
* Connect the terminating resistor correctly.

Operation panel - FR-PU04
indication £ E. 1 |[Frepuoy | Faultt
Name Option fault

Stops the inverter output if a contact fault or the like of the connector between the inverter and communication option

Description occurs.
Appears when the switch for the manufacturer setting of the plug-in option is changed.
* Check that the plug-in option unit is plugged into the connector securely.

Check point * Check for excess electrical noises around the inverter.

* Check the switch position for the manufacturer setting of the plug-in option.

Corrective action

¢ Connect the plug-in option securely.
* Take measures against noises if there are devices producing excess electrical noises around the inverter.
If the problem still persists after taking the above measure, please contact your sales representative.

* Return the switch position for the manufacturer setting of the plug-in option to the initial status. ( L%% Refer to the

instruction manual of each option.)

Operation panel P | FR-PU04
L E.PE g il Corrupt Memry
indication - - FR-PUO07
Name Parameter storage device fault (control circuit board)
Description Stops the inverter output if fault occurred in the parameter stored. (EEPROM fault)
Check point Check for too many number of parameter write times.

Corrective action

Please contact your sales representative.
When performing parameter write frequently for communication purposes, set "1" in Pr: 342 to enable RAM write. Note
that powering OFF returns the inverter to the status before RAM write.

Operation Panel E.PE2 Pl Y i FR-PU04 | Fault 14
Indication (Ver . UP] CJ7CC \FR-PUO7 | PR storage alarm
Name Internal board fault
Description When a combination of control board and main circuit board is wrong, the inverter is tripped.
Check point —

Corrective action

Please contact your sales representative.
(For parts replacement, consult the nearest Mitsubishi Electric FA Center.)

[ Ver . UP S Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number.

Operation panel e IR FR-PU04
. . E.PUE Ul i N N g PU Leave Out
indication - == FR-PUO7
Name PU disconnection
* This function stops the inverter output if communication between the inverter and PU is suspended, e.g. the
parameter unit is disconnected, when "2", "3", "16" or "17" was set in Pr. 75 Reset selection/disconnected PU detection/
PU stop selection.
Description * This function stops the inverter output when communication errors occurred consecutively for more than permissible
number of retries when a value other than "9999" is set in Pr. 121 Number of PU communication retries during the RS-
485 communication with the PU connector (use Pr. 502 Stop mode selection at communication error to change).
* This function also stops the inverter output if communication is broken within the period of time set in Pr. 122 PU
communication check time interval during the RS-485 communication with the PU connector.
Check point * Check that the parameter unit (FR-PU04/FR-PUOQ7) is connected properly.

* Check the Pr. 75 setting.

Corrective action

Connect the parameter unit (FR-PU04/FR-PUQ7) securely.
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Operation panel ) "l FR-PU04
o E.RET il nll | Retry No Over
indication - = FR-PUO7
Name Retry count excess
If operation cannot be resumed properly within the number of retries set, this function trips the inverter.
Description This function is available only when Pr. 67 Number of retries at fault occurrence is set.
When the initial value (Pr. 67 = "0") is set, this protective function is not available.
Check point Find the cause of fault occurrence.
Corrective action | Eliminate the cause of the error preceding this error indication.
E.5 ,':' ':’, Fault 5
Operation panel E.6 :: :_'p FR-PU04 | Faulté
indication E.7 :: ,-: FR-PUO7 Fault 7
E.CPU ::,'_ ,'.','_,' CPU Fault
Name CPU fault
Description Stops the inverter output if the communication fault of the built-in CPU occurs.
. * Check for devices producing excess electrical noises around the inverter.
Check point

¢ Check if the terminal PC is shorted with the terminal SD. (E. 6/E. 7)

Corrective action

* Take measures against noises if there are devices producing excess electrical noises around the inverter.
* Check the connection between the terminals PC and SD. (E. 6/E. 7)
* Please contact your sales representative.

. e
Operation panel cCa00 to || FR-PUO4
. E.MB4to7 |= - - E.MB4 Fault to E.MB7 Fault
indication iZ 71 M| FR-PUO7
g I |
Name Brake sequence fault
Description * The inverter output is stopped when a sequence error occurs during use of the brake sequence function (Pr. 278 to
P Pr. 283). This protective function is not available in the initial status. (Refer to page 137.)

Check point Find the cause of alarm occurrence.

Corrective action

Check the set parameters and perform wiring properly.

Operation panel coom FR-PU04 | Fault 14
indication E.IOH U My FR-PUO7 | Inrush overheat
Name Inrush current limit circuit fault
Description Stops the inverter output when the resistor of inrush current limit circuit overheated. The inrush current limit circuit fault
Check point Check that frequent power ON/OFF is not repeated.

Corrective action

Configure a circuit where frequent power ON/OFF is not repeated.
If the problem still persists after taking the above measure, please contact your sales representative.

Operation panel "ol n T I = FR-PU04 | Fault 14
indication E.AIE canC FR-PU0O7 | Analog in error
Name Analog input fault
Description Appears if voltage(current) is input to terminal 4 when the setting in Pr.267 Terminal 4 input selection and the setting of
voltage/current input switch are different.
Check point Check the setting of Pr. 267 Terminal 4 input selection and voltage/current input switch. (Refer to page 178.)

Corrective action

Either give a frequency command by current input or set Pr. 267 Terminal 4 input selection, and voltage/current input
switch to voltage input.

Operation panel Il FR-PU04 | Fault 14
Lo E.USB Cao0
indication - ol FR-PU07 | USB comm error
Name USB communication fault
L. When communication has broken during the time set in Pr. 548 USB communication check time interval, this function
Description .
stops the inverter output.
Check point ¢ Check the USB communication cable.

Corrective action

* Check the Pr. 548 USB communication check time interval setting.
* Check the USB communication cable.
¢ Increase the Pr. 548 USB communication check time interval setting. Or, change the setting to 9999. (Refer to page 247.)
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. FR-PU04 | Fault 14
Operation panel - g -
indicati E.SAF ,‘- ‘-‘ "-“ "- FR-PUO7 Fault
indication - = E.SAF
Name Safety circuit fault *
Description Appears when safety circuit is malfunctioning.
P Appears when one of the lines between S1 and PC, or between S2 and PC is opened.
« Ifthe indication appears when safety stop function is not used, check if shorting wires between S1 and PC, S2 and
. PC are connected.

Check point

« If the indication appears when safety stop function is used, check that the safety relay module or the connection
has no fault.

* When not using the safety stop function, short across terminals S1 and PC and across S2 and PC with shorting
wire. (Refer to page 31.)

* When using the safety stop function, check that wiring of terminal S1, S2 and PC is correct and the safety stop
input signal source such as safety relay module is operating properly. Refer to the Safety stop function instruction
manual (BCN-A211508-004) for causes and countermeasures. (Please contact your sales representative for the
manual.)

* This function is only available for the safety stop function model.

Corrective action

Operation panel -~ B FR-PU04
E.13 - - Fault 13
indication L. 12 | FR-PUO7
Name Internal circuit fault
Description Stop the inverter output when an internal circuit fault occurred.

Corrective action | Please contact your sales representative.

.=, NOTE
:, ' ,: « If protective functions of E.ILF, E.AIE, E.USB, E.IOH, E.PE2 and, E.SAF are activated when using the FR-PU04, "Fault
=== | 14" is displayed.
Also when the fault history is checked on the FR-PU04, the display is "E.14".
* If faults other than the above appear, contact your sales representative.

5.4 Correspondences between digital and actual characters

There are the following correspondences between the actual alphanumeric characters and the digital characters displayed on
the operation panel:

Actual Digital Actual Digital Actual Digital
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5.5 Check first when you have a trouble

POINT
* If the cause is still unknown after every check, it is recommended to initialize the parameters (initial value) then
set the required parameter values and check again.

5.5.1 Motor does not start
Refer
Check 5
. Possible Cause Countermeasures to
Points
Page
Power ON a molded case circuit breaker (MCCB), an
) ) ) earth leakage circuit breaker (ELB), or a magnetic
Appropriate power supply voltage is not applied. contactor (MC)
(Operation panel display is not provided.) - - -
Main Check for the decreased input voltage, input phase loss,
L. and wiring.
Circuit - — -
Motor is not connected properly. Check the wiring between the inverter and the motor. 16
Securely fit a jumper across P/+ and P1.
The jumper across P/+ and P1 is disconnected. When using a DC reactor (FR-HEL), remove the jumper 4]
across P/+ and P1, and then connect the DC reactor.
Check the start command source, and input a start
signal.
Start signal is not input. 199
PU operation mode:
External operation mode: STF/STR signal
Turn ON only one of the forward and reverse rotation
Both the forward and reverse rotation start signals (STF, | start signals (STF or STR). 2
STR) are input simultaneously. If STF and STR signals are turned ON simultaneously in
the initial setting, a stop command is given.
Frequency command is zero. Check the frequency command source and enter a 199
(RUN LED on the operation panel is blinking.) frequency command.
AU signal is not ON when terminal 4 is used for )
. Turn ON the AU signal.
frequency setting. ) ) . ) ) 178
) o Turning ON the AU signal activates terminal 4 input.
(RUN LED on the operation panel is blinking.)
Turn MRS or RES signal OFF.
Output stop signal (MRS) or reset signal (RES) is ON. Inverter starts the operation with a given start command 143
I|.1put (RUN LED on the operation panel blinks while MRS and a frequency command after turning OFF MRS or 292’
Signal | 5i5nalis ON.) RES signal.
Before turning OFF, ensure the safety.
Check that the control logic switchover jumper connector
Jumper connector of sink - source is wrongly selected. | is correctly installed. 25
(RUN LED on the operation panel is blinking.) If it is not installed correctly, input signal is not
recognized.
Shorting wires between S1 and PC, S2 and PC are Short between S1 and PC, S2 and PC with shorting 3
disconnected. wires.
Voltage/current input switch is not correctly set for analog | Set Pr: 73, Pr. 267, and a voltage/current input switch
input signal (0 to 5V/0 to 10V, 4 to 20mA). correctly, then input an analog signal in accordance with 22
(RUN LED on the operation panel is blinking.) the setting.
During the External operation mode, check the method
2 was pressed. 206
. N of restarting from a input stop from PU.
(Operation panel indication is "=' = " (PS).)
. ) o Check the connection.
Two-wire or three-wire type connection is wrong. . ) ) 145
Connect STOP signal when three-wire type is used.
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Refer

Check )

i Possible Cause Countermeasures to

Points

Page
L . Increase Pr. 0 setting by 0.5% increments while
Pr. 0 Torque boost setting is improper when V/F control is ] )
used observing the rotation of a motor. 87
' If that makes no difference, decrease the setting.
Check the Pr. 78 setting.
Pr. 78 Reverse rotation prevention selection is set. Set Pr. 78 when you want to limit the motor rotation to 190
only one direction.
. . L Select the operation mode which corresponds with input
Pr. 79 Operation mode selection setting is wrong. 199
methods of start command and frequency command.
o ) o L Set Pr. 146 ="1" (initial value) when not using FR-E500
Pr. 146 Built-in potentiometer switching setting is improper. ) 279
operation panel (PA02).
Bias and gain (calibration parameter C2 to C7) settings Check the bias and gain (calibration parameter C2 to C7) 181
are improper. settings.
o o Set running frequency higher than Pr. 13.
Pr. 13 Starting frequency setting is greater than the ) ) ) .
) The inverter does not start if the frequency setting signal 114
running frequency. . .
is less than the value set in Pr. 13.
Frequency settings of various running frequency (such | Set the frequency command according to the
as multi-speed operation) are zero. application. 98
Especially, Pr. 1 Maximum frequency is zero. Set Pr. 1 higher than the actual frequency used.
Pr. 15 Jog frequency setting is lower than Pr. 13 Starting Set Pr. 15 Jog frequency higher than Pr. 13 Starting 106
frequency. frequency.
Parameter ) . . Check Pr. 79, Pr. 338, Pr. 339, Pr. 550, Pr. 551, and select 196,
) Operation mode and a writing device do not match. . )

Setting an operation mode suitable for the purpose. 207
Start signal operation selection is set by the Pr. 250 Stop | Check Pr. 250 setting and connection of STF and STR 145
selection signals.

) . When power is restored, ensure the safety, and turn
The motor is decelerated to a stop when power failure ) ]
) . OFF the start signal once, then turn ON again to restart. 170
deceleration stop function is selected.
The motor restarts when Pr. 261="2".
When offline auto tuning ends, press of the
operation panel for the PU operation. For the External
operation, turn OFF the start signal (STF or STR).
Performing auto tuning. 122
9 9 This operation resets the offline auto tuning, and the
PU's monitor display returns to the normal indication.
(Without this operation, next operation cannot be
started.)
. . ) » Disable the automatic restart after instantaneous
Automatic restart after instantaneous power failure ) ) ) )
) ) o ) power failure function and power failure stop function.
function or power failure stop function is activated.
. } L * Reduce the load. 164,
(Performing overload operation with single-phase . )
. . . ¢ Increase the acceleration time if the automatic restart 170
power input model may cause voltage insufficiency, and ) . )
) ) ) after instantaneous power failure function or power
results in a detection of power failure.) ) ) . .
failure stop function occurred during acceleration.
Load Load is too heavy. Reduce the load. —
Shaft is locked. Inspect the machine (motor). —
When any fault occurs, take an appropriate corrective

Others Operation panel display shows an error (e.g. E.OC1). action, then reset the inverter, and resume the 293

operation.
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5.5.2 Motor or machine is making abnormal acoustic noise

Refer
Check )
. Possible Cause Countermeasures to
Points
Page
Input .
i . . Take countermeasures against EMI. 46
Signal Disturbance due to EMI when frequency command is
Parameter | given from analog input (terminal 2, 4). Increase the Pr. 74 Input filter time constant if steady 180
Setting operation cannot be performed due to EMI.
In the initial setting, Pr: 240 Soft-PWM operation selection is
. ) ) . enabled to change motor noise to an unoffending
No carrier frequency noises (metallic noises) are ] )
enerated complex tone. Therefore, no carrier frequency noises 176
9 ' (metallic noises) are generated.
Set Pr. 240 = "0" to disable this function.
Set Pr. 31 to Pr. 36 (Frequency jump).
When it is desired to avoid resonance attributable to the
Resonance occurs (output frequency). ) 99
natural frequency of a mechanical system, these
parameters allow resonant frequencies to be jumped.
h Pr. 72 PWM fi > 1 ing.
Parameter C angfe ( /4 freq?tency selection setting
) . Changing the PWM carrier frequency produces an effect
Setting Resonance occurs (carrier frequency). o . 176
on avoiding the resonance frequency of a mechanical
system or a motor.
Auto tuning is not performed under Advanced magnetic
flux vector control or General-purpose magnetic flux Perform offline auto tuning. 122
vector control.
To stabilize the measured value, change the proportional
band (Pr: 129) to a larger value, the integral time (Pr. 130)
Gain adjustment during PID control is insufficient. to a slightly longer time, and the differential time (Pr. 134) 248
to a slightly shorter time.
Check the calibration of set point and measured value.
Adjust machine/equipment so that there is no
Others Mechanical looseness ) ) qup —
mechanical looseness.
Motor Operating with output phase loss Check the motor wiring. —
Contact the motor manufacturer.
5.5.3 Inverter generates abnormal noise
Refer
Check )
i Possible Cause Countermeasures to
Points
Page
Fan cover was not correctly installed when a cooling fan
Fan Install the fan cover correctly. 320
was replaced.
5.5.4 Motor generates heat abnormally
Refer
Check i
. Possible Cause Countermeasures to
Points
Page
Motor fan is not working Clean the motor fan.
Motor (Dust is accumulated.) Improve the environment.
Phase to phase insulation of the motor is insufficient. Check the insulation of the motor. —
Main Check the output voltage of the inverter.
L. The inverter output voltage (U, V, W) are unbalanced. ) P ) 9 315
Circuit Check the insulation of the motor.
Parameter o .
) The Pr. 71 Applied motor setting is wrong. Check the Pr. 71 Applied motor setting. 120
Setting
— Motor current is large. Refer to "5.5.11 Motor current is too large". 310
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5.5.5 Motor rotates in the opposite direction
Refer
Check )
. Possible Cause Countermeasures to
Points
Page
Main Phase sequence of output terminals U, V and W is Connect phase sequence of the output cables (terminal 16
Circuit incorrect. U, V, W) to the motor correctly
The start signals (forward rotation, reverse rotation) are | Check the wiring. (STF: forward rotation, STR: reverse 2
Input connected improperly. rotation)
Si I Adjustment by the output frequency is improper during
'gna the reversible operation with Pr. 73 Analog input selection | Check the setting of Pr. 125, Pr. 126, C2 to C7. 181
setting.
Parameter | Pr. 40 RUN key rotation direction selection setting is .
) ) Check the Pr. 40 setting. 274
Setting | incorrect.
5.5.6 Speed greatly differs from the setting
Refer
Check )
i Possible Cause Countermeasures to
Points
Page
Input Frequency setting signal is incorrectly input. Measure the input signal level. —
i ) ) ) Take countermeasures against EMI such as using
Signal The input signal lines are affected by external EMI. . ) ) ) ) 46
shielded wires for input signal lines.
. Check the settings of Pr. 1 Maximum frequency, Pr. 2
Pr. 1, Pr. 2, Pr. 18, calibration parameter C2 to C7 settings . . . . . 98
Parameter . Minimum frequency, Pr. 18 High speed maximum frequency.
are improper.
Setting prop Check the calibration parameter C2 to C7 settings. 181
Pr. 31 to Pr. 36 (frequency jump) settings are improper. Narrow down the range of frequency jump. 99
Load Reduce the load weight. —
. o . Set Pr. 22 Stall prevention operation level higher according
Parameter | Stall prevention function is activated due to a heavy ) )
) to the load. (Setting Pr. 22 too large may result in 94
Setting | load. .
frequent overcurrent trip (E.OCO).)
Motor Check the capacities of the inverter and the motor. —
5.5.7 Acceleration/deceleration is not smooth
Refer
Check .
. Possible Cause Countermeasures to
Points
Page
For V/F control, set Pr. 3 Base frequency and Pr. 47 Second 100
V/F (bas .
The base frequency does not match the motor (base frequency) -
. For Advanced magnetic flux vector control or General-
characteristics. .
purpose magnetic flux vector control, set Pr. 84 Rated 122
motor frequency.
Reduce the load weight. —
Set Pr. 22 Stall preventi ration level higher accordin
Stall prevention function is activated due to a heavy ’ “ pléven fon operation fever g . 9
Parameter load to the load. (Setting Pr. 22 too large may result in 94
Setting ' frequent overcurrent trip (E.OCI).)
Check the capacities of the inverter and the motor. —
Acceleration/deceleration time is too short. Increase acceleration/deceleration time. 111
Torque boost (Pr. 0, Pr. 46) setting is improper under V/F | Increase/decrease Pr. 0 Torque boost setting value by 87
control, so the stall prevention function is activated. 0.5% increments to the setting.
If the frequency becomes unstable during regeneration
Regeneration avoidance operation is performed avoidance operation, decrease the setting of Pr. 886 263

Regeneration avoidance voltage gain.
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5.5.8

Speed varies during operation

When Advanced magnetic flux vector control or the slip compensation is selected, the output frequency varies between 0 and

2Hz as load fluctuates. This is a normal operation and not a fault.

Refer
Check 5
. Possible Cause Countermeasures to
Points
Page
Input . ) . . ;
Si | Multi-speed command signal is chattering. Take countermeasures to suppress chattering. —
igna
. . ) Select Advanced magnetic flux vector control or
Load Load varies during an operation. ) 88
General-purpose magnetic flux vector control.
Frequency setting signal is varying. Check the frequency setting signal. —
Set filter to the analog input terminal using Pr. 74 Input 180
. . . filter time constant.
The frequency setting signal is affected by EMI. - -
Input Take countermeasures against EMI, such as using 46
Signal shielded wires for input signal lines.
. . ) Use terminal PC (terminal SD when source logic) as a
Malfunction is occurring due to the undesirable current ) .
) o common terminal to prevent a malfunction caused by 25
generated when the transistor output unit is connected. .
undesirable current.
Pr. 80 Motor capacity and Pr. 81 Number of motor poles
setting is improper for the capacities of the inverter and | Check the Pr. 80 Motor capacity and Pr. 81 Number of s8
the motor for Advanced magnetic flux vector control or | motor poles setting.
General-purpose magnetic flux vector control.
. ) Change the Pr. 19 Base frequency voltage setting (about
Fluctuation of power supply voltage is too large. 100
3%) under V/F control.
Disable automatic control functions, such as energy
Parameter saving operation, fast-response current limit function,
Setting regeneration avoidance function, Advanced magnetic
flux vector control, General-purpose magnetic flux
Hunting occurs by the generated vibration, for example, | vector control, and stall prevention. —
when structural rigidity at load side is insufficient. During the PID control, set smaller values to Pr.129 PID
proportional band and Pr. 130 PID integral time.
Lower the control gain, and adjust to increase the
stability.
Change Pr. 72 PWM frequency selection setting. 176
Wiring length exceeds 30m when Advanced magnetic
flux vector control or General-purpose magnetic flux Perform offline auto tuning. 122
vector control is performed.
Others Adjust Pr. 0 Torque boost by increasing with 0.5% 87
Wiring length is too long for V/F control, and a voltage increments for low-speed operation.
drop occurs. Change to Advanced magnetic flux vector control or P
General-purpose magnetic flux vector control.
5.5.9 Operation mode is not changed properly
Refer
Check .
. Possible Cause Countermeasures to
Points
Page
Input Check that the STF and STR signals are OFF.
Si | Start signal (STF or STR) is ON. When either is ON, the operation mode cannot be 196
'gna changed.
When Pr. 79 Operation mode selection setting is "0" (initial
value), the inverter is placed in the External operation mode
at input power ON. To switch to the PU operation mode,
Pr. 79 setting is improper. ress on the operation panel (press | Pu | when the 196
Parameter | = ng {5 fmprop P ‘ peration p (p_ W
Setting parameter unit (FR-PU04/FR-PUOQ7) is used). At other
settings (1 to 4, 6, 7), the operation mode is limited
accordingly.
Operation mode and a writing device do not Check Pr. 79, Pr. 338, Pr. 339, Pr. 550, Pr. 551, and select 196,
correspond. an operation mode suitable for the purpose. 207
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5.5.10 Operation panel display is not operating

Refer
Check )
. Possible Cause Countermeasures to
Points
Page
Main Check for the wiring and the installation.
L. Wiring or installation is improper. Make sure that the connector is fitted securely across 14
Circuit .
terminal P/+ and P1.
Main
Circuit Power is not input Input the power. 14
wer i input. u wer.
Control P P P
Circuit
heck th i f Pr. 551 P jon ¢
Command sources at the PU operation mode is not at Check the setting of Pr: 331 PU mode operation command
p ter | th ration panel source selection.
z;ratr:e © Ope: on panet _ (If parameter unit (FR-PU04/FR-PUO7) is connected 207
etiing (Nlone of the operation mode displays (|l ) while Pr. 551 = "9999" (initial setting), all the operation
is lit.
s it.) mode displays (E=—e=  &5) turn OFF.)
5.5.11 Motor current is too large
Refer
Check i
. Possible Cause Countermeasures to
Points
Page
Torque boost (Pr: 0, Pr. 46) setting is improper under V/F | Increase/decrease Pr: 0 Torque boost setting value by 87
control, so the stall prevention function is activated. 0.5% increments to the setting.
Set rated frequency of the motor to Pr. 3 Base frequency.
. ) Use Pr. 19 Base frequency voltage to set the base voltage 100
V/F pattern is improper when V/F control is performed.
(e.g. rated motor voltage).
(Pr: 3, Pr: 14, Pr. 19) - -
Change Pr. 14 Load pattern selection according to the load 102
characteristic.
Parameter :
) Reduce the load weight. —
Setting - - - -
. . . Set Pr. 22 Stall prevention operation level higher according
Stall prevention function is activated due to a heavy ) )
load to the load. (Setting Pr. 22 too large may result in 94
' frequent overcurrent trip (E.OCO).)
Check the capacities of the inverter and the motor. —
Auto tuning is not performed under Advanced magnetic
flux vector control or General-purpose magnetic flux Perform offline auto tuning. 122

vector control.
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5.5.12 Speed does not accelerate

Refer
Check )
. Possible Cause Countermeasures to
Points
Page
) Check if the start command and the frequency
Start command and frequency command are chattering. —
command are correct.
Input The wiring length used for analog frequency command . . . o
i ) . ] Perform analog input bias/gain calibration. 181
Signal is too long, and it is causing a voltage (current) drop.
) ) Take countermeasures against EMI, such as using
Input signal lines are affected by external EMI. ) ) ) ) ) 46
shielded wires for input signal lines.
Check the settings of Pr. 1 Maximum frequency and Pr. 2
Pr. 1, Pr. 2, Pr. 18, calibration parameter C2 to C7 settings | Minimum frequency. If you want to run the motor at 120Hz 98
are improper. or higher, set Pr. 18 High speed maximum frequency.
Check the calibration parameter C2 to C7 settings. 181
Torque boost (Pr: 0, Pr. 46) setting is improper under V/F | Increase/decrease Pr: 0 Torque boost setting value by 87
control, so the stall prevention function is activated. 0.5% increments so that stall prevention does not occur.
Set rated frequency of the motor to Pr. 3 Base frequency.
. ) Use Pr: 19 Base frequency voltage to set the base voltage 100
V/F pattern is improper when V/F control is performed.
(e.g. rated motor voltage).
(Pr. 3, Pr. 14, Pr. 19) - -
Parameter Change Pr. 14 Load pattern selection according to the load 102
Setting characteristic.
Reduce the load weight. —
. . . Set Pr. 22 Stall prevention operation level higher according
Stall prevention function is activated due to a heavy } )
load to the load. (Setting Pr. 22 too large may result in 94
' frequent overcurrent trip (E.OCO).)
Check the capacities of the inverter and the motor. —
Auto tuning is not performed under Advanced magnetic
flux vector control or General-purpose magnetic flux Perform offline auto tuning. 122
vector control.
During PID control, output frequency is automatically controlled to make measured value = set point. 248
Main Brake resistor is connected between terminal P/+ and Connect an optional brake transistor (MRS type, MYS 35
Circuit P1 or between terminal P1 and PR by mistake. type, FR-ABR) between terminal P/+ and PR.
5.5.13 Unable to write parameter setting
Refer
Check )
i Possible Cause Countermeasures to
Points
Page
Stop the operation.
Input Operation is being performed (signal STF or STR is P P _— o
i When Pr: 77 ="0" (initial value), write is enabled only 189
Signal ON). .
during a stop.
. ) Choose the PU operation mode.
You are attempting to set the parameter in the External .
) Or, set Pr. 77 = "2" to enable parameter write regardless 189
operation mode. .
of the operation mode.
Parameter is disabled by the Pr. 77 Parameter write )
Parameter ) ) Check Pr: 77 Parameter write selection setting. 189
Setti selection setting.
ettin
9 Key lock is activated by the Pr. 161 Frequency setting/key | Check Pr. 161 Frequency setting/key lock operation selection 275
lock operation selection setting. setting.
Operation mode and a writing device do not Check Pr: 79, Pr. 338, Pr. 339, Pr. 550, Pr. 551, and select 196,
correspond. an operation mode suitable for the purpose. 207

311

TROUBLESHOOTING




MEMO

312



6 PRECAUTIONS FOR
MAINTENANCE AND INSPECTION

This chapter provides the "PRECAUTIONS FOR MAINTENANCE
AND INSPECTION" of this product.
Always read the instructions before using the equipment.

6.1 Inspectionitems...........coooiiiiiiccccii e 314 1
6.2 Measurement of main circuit voltages, currents and powers .. 322
2
3
4
5
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7/ Inspection items

The inverter is a static unit mainly consisting of semiconductor devices. Daily inspection must be performed to prevent any

fault from occurring due to the adverse effects of the operating environment, such as temperature, humidity, dust, dirt and
vibration, changes in the parts with time, service life, and other factors.

®Precautions for maintenance and inspection

For some short time after the power is switched OFF, a high voltage remains in the smoothing capacitor. When accessing the
inverter for inspection, wait for at least 10 minutes after the power supply has been switched OFF, and then make sure that
the voltage across the main circuit terminals P/+ and N/- of the inverter is not more than 30VDC using a tester, etc.

If "EV" is displayed on the operation panel of the safety stop function model with FR-E7DS mounted, turn off the 24V external
power supply before an inspection. (qEED Refer to page 340.)

6.1 Inspection items

6.1.1 Daily inspection

Basically, check for the following faults during operation.
1) Motor operation fault

(

(2) Improper installation environment
(3) Cooling system fault

(4) Abnormal vibration, abnormal noise
(5) Abnormal overheat, discoloration

6.1.2 Periodic inspection

Check the areas inaccessible during operation and requiring periodic inspection.

For a periodic inspection, contact your sales representative.

(1) Check for cooling system fault............ Clean the air filter, etc.

(2) Tightening check and retightening......The screws and bolts may become loose due to vibration, temperature changes,
etc. Check and tighten them.
Tighten them according to the specified tightening torque. (Refer to page 18, 27.)

(3) Check the conductors and insulating materials for corrosion and damage.

(4) Measure insulation resistance.

(5) Check and change the cooling fan and relay.

When using the safety stop function, periodic inspection is required to confirm that safety function of the safety system
operates correctly.

For more details, refer to the Safety stop function instruction manual (BCN-A211508-004). (Please contact your sales
representative for the manual.)
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6.1.3 Daily and periodic inspection

Interval

Area of i o ——— Corrective Action at |Customer's
. Inspection Item Description . Periodic
Inspection Daily 3 Alarm Occurrence Check
Surrounding Check the surrounding air temperature, .
. . ) ) o O Improve environment.
environment humidity, dirt, corrosive gas, oil mist, etc.
Check alarm location and
Check for unusual vibration and noise. @] .
. retighten.
General |Overall unit — -
Check for dirt, oil, and other foreign
) O Clean.
material.x1
Power supply voltade Check that the main circuit voltages are o Inspect the power suppl
pply g normal 2 p! p! pply.
1) Check with megger (across main circuit
M . gger ( . O Contact the manufacturer.
terminals and earth (ground) terminal).
General (2) Check for loose screws and bolts. @] Retighten.
(3) Check for overheat traces on parts. @) Contact the manufacturer.
(4) Check for stains. O Clean.
(1) Check conductors for distortion. O Contact the manufacturer.
Conductors, cables (2) Check cable sheaths for breakage and
. . . . O Contact the manufacturer.
deterioration (crack, discoloration, etc.).
R . Stop the device and
Main circuit | Terminal block Check for damage. @)
contact the manufacturer.
(1) Check for liquid leakage. @) Contact the manufacturer.
2) Check fi fety val jecti d
) ) (2) Check for safety valve projection an Contact the manufacturer.
Smoothing aluminum bulge.
electrolytic capacitor |(3) Visual check and judge by the life check
of the main circuit capacitor. (Refer to @]
page 316.)
Check that the operation is normal and no
Relay ) P O Contact the manufacturer.
chatter is heard.
(1) Check that the output voltages across
phases with the inverter operated alone is O Contact the manufacturer.
balanced.
Operation check
perall (2) Check that no fault is found in protective
and display circuits in a sequence O Contact the manufacturer.
Control protective operation test.
circuit, (1) Check for unusual odors and o Stop the device and
Protective Overall discoloration. contact the manufacturer.
circuit % (2) Check for serious rust development. O Contact the manufacturer.
2 (1) Check for liquid leakage in a capacitor
8 ) ) O Contact the manufacturer.
2 |Aluminum and deformation trace.
g electrolytic (2) Visual check and judge by the life check
capacitor of the main circuit capacitor. (Refer to O
page 316.)
(1) Check for unusual vibration and noise. @] Replace the fan.
Fix with the fan co
Cooling fan (2) Check for loose screws and bolts. O ,D,( W ver
Cooling fixing screws.
system (3) Check for stains. O Clean.
) (1) Check for clogging. O Clean.
Heatsink )
(2) Check for stains. @) Clean.
L (1) Check that display is normal. @] Contact the manufacturer.
Indication .
) (2) Check for stains. O Clean.
Display ;
L Stop the device and
Meter Check that reading is normal. O
contact the manufacturer.
Check for vibration and abnormal increase Stop the device and
Load motor | Operation check ) i ) @] P
in operation noise. contact the manufacturer.

*]  Oil component of the heat dissipation grease used inside the inverter may leak out. The oil component, however, is not flammable, corrosive, nor conductive

and is not harmful to humans. Wipe off such oil component.

*2  |tis recommended to install a device to monitor voltage for checking the power supply voltage to the inverter.

*3  One to two years of periodic inspection cycle is recommended. However, it differs according to the installation environment.
For a periodic inspection, contact your sales representative.

NOTE

:, ' ,: * Continuous use of a leaked, deformed, or degraded smoothing aluminum electrolytic capacitor (as shown in the table
above) may lead to a burst, breakage or fire. Replace such capacitor without delay.
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7/ Inspection items

6.1.4 Display of the life of the inverter parts

The self-diagnostic alarm is output when the life span of the control circuit capacitor, cooling fan and each parts of the inrush
current limit circuit is near its end. It gives an indication of replacement time.
The life alarm output can be used as a guideline for life judgement.

Parts Judgement Level
Main circuit capacitor 85% of the initial capacity
Control circuit capacitor Estimated remaining life 10%

Estimated remaining life 10%
(Power on: 100,000 times left)
Cooling fan Less than 50% of the predetermined speed

POINT
| Refer to page 266 to perform the life check of the inverter parts.

Inrush current limit circuit
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6.1.5 Checking the inverter and converter modules

<Preparation>

(1) Disconnect the external power supply cables (R/L1, S/L2, T/L3) and motor cables (U, V, W).
(2) Prepare a tester. (Use 100Q2 range.)

<Checking method>

Change the polarity of the tester alternately at the inverter terminals R/L1, S/L2, T/L3, U, V, W, P/+ and N/-, and check for
electric continuity.

-
R

Q -

.

'

< |1
- *
au®

emn

.. NOTE
. Before measurement, check that the smoothing capacitor is discharged.
2. At the time of electric discontinuity, the measured value is almost c0. When there is an instantaneous electric

continuity, due to the smoothing capacitor, the tester may not indicate co. At the time of electric continuity, the

measured value is several to several tens-of ohms depending on the module type, circuit tester type, etc. If all
measured values are almost the same, the modules are without fault.

<Module device numbers and terminals to be checked>

®Three-phase 200V class, Three-phase 400V class, Single-phase 200V class

Converter module

Tester Polarity Measured Tester Polarity | ured
® S Value ® S Value
D1 R/L1 | P/+ |Discontinuity D4 R/L1 | N/- |Continuity
o P/+ | R/L1 |Continuity N/- | R/L1 |Discontinuity
Q
5% D2 S/L2 | P/+ |Discontinuity D5 S/L2 | N/- |Continuity
§ g P/+ | S/L2 |Continuity N/= | S/L2 |Discontinuity
© D3+ T/L3* | P/+ |Discontinuity D6+ T/L3* | N/- |Continuity
P/+ | T/L3+* |Continuity N/— | T/L3= | Discontinuity
TR u P/+ Discc.)nti.nuity TR4 u N/— C‘ontinu‘ity.
P/+ U |Continuity N/- U |Discontinuity
g% TR3 \Y P/+ Discc.)nti‘nuity TRG \Y N/— C.ontinu.ity.
23 P/+ V | Continuity N/— V | Discontinuity
C
=E W | P/+ |Discontinuity W | N/~ |Continuity
TR5 e TR2 ) .
P/+ W | Continuity N/- W | Discontinuity

(Assumes the use of an analog meter.)
* T/L3, D3 and D6 are only for the three-phase power input models.

@Single-phase 100V class

Converter module

Tester Polarity Measured Tester Polarity Measured
® S Value ® S Value
S/L2 | P/+ |Discontinuity R/L1 | P/+ |Discontinuity
L D1
% % P/+ | S/L2 |Continuity P/+ | R/L1 |Discontinuity
>0 J—
é 8 S/L2 | N/- |Continuity R/L1 | N/- |Discontinuity
D2
N/- | S/L2 |Discontinuity N/-= | R/L1 |Discontinuity
U P/+ |Discontinuity ] N/- | Continuity
TR1 TR4
P/+ U |Continuity N/- U [Discontinuity
E % \% P/+ |Discontinuity \% N/- | Continuity
o3 |TR3 TR6
E £ P/+ V  |Continuity N/— V  |Discontinuity
w P/+ |Discontinuity w N/- | Continuity
TR5 TR2
P/+ W | Continuity N/- W | Discontinuity

(Assumes the use of an analog meter.)

Inverter module

Inverter module
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6.1.6 Cleaning

Always run the inverter in a clean status.
When cleaning the inverter, gently wipe dirty areas with a soft cloth immersed in neutral detergent or ethanol.

~z.. NOTE

:‘ ' ,: Do not use solvent, such as acetone, benzene, toluene and alcohol, as they will cause the inverter surface paint to peel off.
The display, etc. of the operation panel and parameter unit (FR-PU04/FR-PU07) are vulnerable to detergent and alcohol.
Therefore, avoid using them for cleaning.

6.1.7 Replacement of parts

The inverter consists of many electronic parts such as semiconductor devices.

The following parts may deteriorate with age because of their structures or physical characteristics, leading to reduced
performance or fault of the inverter. For preventive maintenance, the parts must be replaced periodically.

Use the life check function as a guidance of parts replacement.

Part Name Estimated lifespan *1 Description
Cooling fan 10 years Replace (as required)
Main circuit smoothing capacitor 10 years *2 Replace (as required)
On-board smoothing capacitor 10 years *2 Replace the board (as required)
Relays — as required

] Estimated lifespan for when the yearly average surrounding air temperature is 40°C
(without corrosive gas, flammable gas, oil mist, dust and dirt etc.)
*2  Output current: 80% of the inverter rated current

.~=~.. NOTE

as®

0
.
.

SR For parts replacement, consult the nearest Mitsubishi Electric FA Center.
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(1) Cooling fan

The replacement interval of the cooling fan used for cooling the parts generating heat such as the main circuit semiconductor
is greatly affected by the surrounding air temperature. When unusual noise and/or vibration is noticed during inspection, the
cooling fan must be replaced immediately.

®Removal
1) Push the hooks from above and remove the fan cover.
3.7K or lower 5.5K or higher

~&==),

2) Disconnect the fan connectors.
3) Remove the fan.
3.7K or lower 5.5K or higher

Fan cover

Fan cover

Fan connection
connector

Example for FR-E740-3.7K Example for FR-E740-5.5K

PRECAUTIONS FOR MAINTENANCE AND INSPECTION
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®Reinstallation

1) After confirming the orientation of the fan, reinstall
the fan so that the arrow on the left of "AIR FLOW"
faces up. 1 AIR FLOW

<Fan side face>

2) Reconnect the fan connectors.
3) When wiring, avoid the cables being caught by the fan.

3.7K or lower 5.5K or higher

[ =

| i —T T
P — W= —
o o oo
4) Reinstall the fan cover.
3.7K or lower 5.5K or higher

2. Insert hooks until you
hear a click sound. 1. Insert hooks
into holes.

1. Insert hooks
into holes.

2. Insert hooks until
you hear a click
sound.

Example for FR-E740-3.7K Example for FR-E740-5.5K

.. NOTE

* Installing the fan in the opposite of air flow direction can cause the inverter life to be shorter.

* Prevent the cable from being caught when installing a fan.

» Switch the power OFF before replacing fans. Since the inverter circuits are charged with voltage even after
power OFF, replace fans only when the inverter cover is on the inverter to prevent an electric shock
accident.

eany

N .

0@
“un®
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(2) Smoothing capacitors

A large-capacity aluminum electrolytic capacitor is used for smoothing in the main circuit DC section, and an aluminum

electrolytic capacitor is used for stabilizing the control power in the control circuit. Their characteristics are deteriorated by the

adverse effects of ripple currents, etc. The replacement intervals greatly vary with the surrounding air temperature and

operating conditions. When the inverter is operated in air-conditioned, normal environment conditions, replace the capacitors

about every 10 years.

When a certain period of time has elapsed, the capacitors will deteriorate more rapidly. Check the capacitors at least every

year (less than six months if the life will be expired soon).

The appearance criteria for inspection are as follows:

1) Case: Check the side and bottom faces for expansion

2) Sealing plate: Check for remarkable warp and extreme crack.

3) Check for external crack, discoloration, liquid leakage, etc. Judge that the capacitor has reached its life when the
measured capacitance of the capacitor reduced below 80% of the rating.

POINT
@ I Refer to page 266 to perform the life check of the main circuit capacitor.

(3) Relay output terminals

» To prevent a contact fault, etc., relays must be replaced according to the cumulative number of switching times (switching
life).

* The control terminal block must be replaced (refer to page 321) in case of failure of the relay connected to the relay output
terminals A, B, and C. (After installing a new control terminal block, connect the jumper connector to the correct position in
accordance with the control logic of input signals. (Refer to page 25.))

6.1.8 Inverter replacement

The inverter can be replaced with the control circuit wiring kept connected. Before replacement, remove the wiring cover of
the inverter.

-z, NOTE
:, ! ,: * Do not replace the control terminal of the standard control circuit terminal model with the control terminal of the
Teaae? safety stop function model, or vice versa. If replaced by mistake, the inverter does not operate properly.

* Before starting inverter replacement, switch power OFF, wait for at least 10 minutes, and then check the voltage with
a tester and such to ensure safety.

+ Replacement procedure (Example of FR-E740-3.7K)

(1) Remove the installation screw of the control circuit terminal block.
Pull the control circuit terminal downward.
Standard control  gafety stop

circu.it function model
. ) terminal model

LA 4

4 Installation
screw

S_tan_dard control Safety stop
circuit
terminal model

function model

1| 1, Installation screw
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7/ Measurement of main circuit voltages, currents and powers

6.2 Measurement of main circuit voltages, currents and powers

Since the voltages and currents on the inverter power supply and output sides include harmonics, measurement data
depends on the instruments used and circuits measured.
When instruments for commercial frequency are used for measurement, measure the following circuits with the instruments
given on the next page.
® \When installing meters etc. on the inverter output side
When the inverter-to-motor wiring length is large, especially in the 400V class, small-capacity models, the meters and CTs
may generate heat due to line-to-line leakage current. Therefore, choose the equipment which has enough allowance for
the current rating.
To measure and display the output voltage and output current of the inverter, it is recommended to use the FM-SD terminal
output function of the inverter.

Three-phase power input

//\\//\\//\\ Input voltage Output voltage

Input current

/M\ /M\ /M\ Output current
2RV

Single-phase power input

Inverter

9

» To the motor

Y —

{ : Moving-iron type

Three-phase
power supply

@ : Electrodynamometer type

+ 1 4 MR t 1 4 (5): Moving-coil type
Instrument types g g @ @ g%* @ £+ 1 Rectifier type

* At, As, Vt, Vs, W12, W13 are only for the three-phase power input specification models.

Examples of Measuring Points and Instruments
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Measuring Points and Instruments

Item

Measuring Point

Measuring Instrument

Remarks (Reference Measured Value)

Power supply voltage
V1

R/L1 and S/L2
S/L2 and T/L3
T/L3 and R/L1 #4

Moving-iron type AC
voltmeter 5

Commercial power supply
Within permissible AC voltage fluctuation (Refer to
page 328.)

Power supply side
current
11

R/L1, S/L2, T/L3 line
current *4

Moving-iron type AC
ammeter *5

Power supply side
power
P1

R/L1, S/L2, T/L3 and
R/L1 and S/L2,

S/L2 and T/L3,

T/L3 and R/L1 #4

Digital power meter
(designed for inverter) or
electrodynamic type single-
phase wattmeter

P1=W11+W12+W13 (3-wattmeter method)

Power supply side
power factor

Calculate after measuring power supply voltage, power
supply side current and power supply side power.

[Three-phase power supply]

[Single-phase power supply]
P4

P Pfi = — 1 100 % Pfi = L% 100 %
3V x I
Rectifier type AC voltage
. Across U and V, mertyp voltag . s
Output side voltage V and W meter *1 *5 Difference between the phases is within 1% of the
V2 W and U’ (moving-iron type cannot maximum output voltage.

measure)

Output side current
12

U, V and W line currents

Moving-iron type AC
ammeter *2 *5

Difference between the phases is 10% or lower of
the inverter rated current.

Output side power
P2

U,V,Wand
UandV,
Vand W

Digital power meter
(designed for inverter) or
electrodynamic type single-
phase wattmeter

P2 = W21 + W22
2-wattmeter method (or 3-wattmeter method)

Output side power
factor
Pf2

Calculate in similar manner to power supply side power factor.

P2

Pf = ———
J3V2x 2

x 100 %

Converter output

Across P/+ and N/-

Moving-coil type
(such as tester)

Inverter LED display is lit. 1.35 x V1
380V maximum during regeneration for 200V class
760V maximum during regeneration for 400V class

F.requency setting Across 2(+) and 5 0to 10VDC, 4 to 20mADC .
signal Across 4(+) and 5 "5" is
Frequency setting Across 10(+) and 5 5.2VDC commeon
power supply
Approximately 5VDC at maximum
frequency (without frequency meter)
Moving-coil type Il
(tester and such may be
;;er?;ency meter Across FM(+) and SD used) svoc) —
(internal resistance 50kQ or T2 e -
more) Pulse width T1: Adjust with C0 (P 900) Ci?nn';n
Pulse cycle T2: Set with Pr. 55 ’
(frequency monitor only)
Start signal Across SD and the following:
Select signal STF, STR, RH, RM, or RL(+) When open
Reset Across RES(+) and SD 20 to 30VDC
ON voltage: 1V or less
Output stop+6 Across MRS(+) and SD
Electric continuity check *3
Fault signal Across A and C Moving-coil type <Normal> <Fault>
Across B and C (such as tester) Across A and C Discontinuity Continuity

Across B and C Continuity Discontinuity

*1  Use an FFT to measure the output voltage accurately. An FA tester or general measuring instrument cannot measure accurately.

*2 When the carrier frequency exceeds 5kHz, do not use this instrument since using it may increase eddy-current losses produced in metal parts inside the
instrument, leading to burnout. In this case, use an approximate-effective value type.

*3  When the setting of Pr: 192 4,B,C terminal function selection is positive logic

*4  T/L3 is only for the three-phase power input models.

*5 A digital power meter (designed for inverter) can also be used to measure.

6 Terminal MRS is only available for the standard control circuit terminal model.

323

PRECAUTIONS FOR MAINTENANCE AND INSPECTION




7/ Measurement of main circuit voltages, currents and powers

6.2.1 Measurement of powers

Use electro-dynamometer type meters (for inverter) for the both of inverter input and output side. Alternatively, measure using
electrodynamic type single-phase wattmeters for the both of inverter input and output side in two-wattmeter or three-
wattmeter method. As the current is liable to be imbalanced especially in the input side, it is recommended to use the three-
wattmeter method.

Examples of measured value differences produced by different measuring meters are shown below.

An error will be produced by difference between measuring instruments, e.g. power calculation type and two- or three-
wattmeter type three-phase wattmeter. When a CT is used in the current measuring side or when the meter contains a PT on
the voltage measurement side, an error will also be produced due to the frequency characteristics of the CT and PT.

[Measurement conditions] [Measurement conditions]
Constant-torque (100%) load, note that 60Hz or  Constant-torque (100%) load, note that 60Hz or
more should be constantly output 3.7kW, 4-pole  more should be constantly output 3.7kW, 4-pole

motor, value indicated in 3-wattmeter method is 100%. motor, value indicated in 3-wattmeter method is 100%.
% %
120+ 120+ A\K
o - ) A\ A
° ° n— 75
100- i:z:i:ﬁ X 100 5—Oxi§3&67—éx
804 X 3-wattmeter method (Electro-dynamometer type) 804 X 3-wattmeter method (Electro-dynamometer type)
@ 2-wattmeter method (Electro-dynamometer type) @ 2-wattmeter method (Electro-dynamometer type)
O Clip AC power meter O Clip AC power meter
(For balanced three-phase load) (For balanced three-phase load)
601 A Clamp-on wattmeter 601 A Clamp-on wattmeter
(Hall device power arithmetic type) (Hall device power arithmetic type)
T T T T T T T T T T T T T
0 20 40 60 80 100120Hz 0 20 40 60 80 100120Hz
Example of Example of
Measuring Inverter Input Power Measuring Inverter Output Power

6.2.2 Measurement of voltages and use of PT

(1) Inverter input side

As the input side voltage has a sine wave and it is extremely small in distortion, accurate measurement can be made with an
ordinary AC meter.
(2) Inverter output side

Since the output side voltage has a PWM-controlled rectangular wave, always use a rectifier type voltmeter. A needle type
tester cannot be used to measure the output side voltage as it indicates a value much greater than the actual value. A moving-
iron type meter indicates an effective value which includes harmonics and therefore the value is larger than that of the
fundamental wave. The value monitored on the operation panel is the inverter-controlled voltage itself. Hence, that value is
accurate and it is recommended to monitor values using the operation panel.

(3) PT

No PT can be used in the output side of the inverter. Use a direct-reading meter. (A PT can be used in the input side of the
inverter.)

324



Measurement of main circuit voltages, currents and powers \‘T

6.2.3 Measurement of currents

Use a moving-iron type meter on both the input and output sides of the inverter. However, if the carrier frequency exceeds
5kHz, do not use that meter since an overcurrent losses produced in the internal metal parts of the meter will increase and the
meter may burn out. In this case, use an approximate-effective value type.

Since current on the inverter input side tends to be unbalanced, measurement of three phases is recommended. Correct value
cannot be obtained by measuring only one or two phases. On the other hand, the unbalanced ratio of each phase of the output
side current should be within 10%.

When a clamp ammeter is used, always use an effective value detection type. A mean value detection type produces a large
error and may indicate an extremely smaller value than the actual value. The value monitored on the operation panel is accurate
if the output frequency varies, and it is recommended to monitor values (provide analog output) using the operation panel.
Examples of measured value differences produced by different measuring meters are shown below.

[Measurement conditions] [Measurement conditions]
Value indicated by moving-iron type ammeter is 100%. Value indicated by moving-iron type ammeter is 100%.
% %
120+ Clip AC power meter 120}
Moving-iron Clip AC power meter
100/ Y2 - _— 100 Moving-iontype /.
80 T 80| \
Clamp-on Clamp meter

wattmeter current
60 - 60 measurement

Clamp meter ~ Clamp-on
wattmeter current measurement

L L L
0 20 40 60Hz 0 20 40 60Hz
Example of measuring inverter input current Example of measuring inverter output current

6.2.4 Use of CT and transducer

A CT may be used in both the input and output sides of the inverter, but the one used should have the largest possible VA
ability because an error will increase if the frequency gets lower.
When using a transducer, use the effective value calculation type which is immune to harmonics.

6.2.5 Measurement of inverter input power factor

Calculate using effective power and apparent power. A power-factor meter cannot indicate an exact value.

Effective power
Apparent power
3-phase input power found by 3-wattmeter method

Total power factor of the inverter

\/?; x V (power supply voltage) x | (input current effective value)

6.2.6 Measurement of converter output voltage (across terminals P/+ and N/-)

The output voltage of the converter is developed across terminals P/+ and N/- and can be measured with a moving-coil type
meter (tester). Although the voltage varies according to the power supply voltage, approximately 270VDC to 300VDC
(540VDC to 600VDC for the 400V class) is output when no load is connected and voltage decreases during driving load
operation.
When energy is regenerated from the motor during deceleration, for example, the converter output voltage rises to nearly
400VDC to 450VDC (800VDC to 900VDC for the 400V class) maximum.

PRECAUTIONS FOR MAINTENANCE AND INSPECTION

6.2.7 Measurement of inverter output frequency

A pulse train proportional to the output frequency is output across the frequency meter signal output terminal FM-SD of the
inverter. This pulse train output can be counted by a frequency counter, or a meter (moving-coil type voltmeter) can be used to
read the mean value of the pulse train output voltage. When a meter is used to measure the output frequency, approximately
5VDC is indicated at the maximum frequency.

For detailed specifications of the frequency meter signal output terminal FM, refer to page 162.
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7/ Measurement of main circuit voltages, currents and powers

6.2.8 Insulation resistance test using megger

® For the inverter, conduct the insulation resistance test on the main circuit only as shown below and do not perform the test
on the control circuit. (Use a 500VDC megger.)

Motor
R/L1 UK----- "
S/IL2 \% "”";@
T3 W[

Inverter

500VDC
megger

©)
1

Earth (éround)

~z.. NOTE

:,‘ ® . |+ Before performing the insulation resistance test on the external circuit, disconnect the cables from all terminals of
the inverter so that the test voltage is not applied to the inverter.

* For the electric continuity test of the control circuit, use a tester (high resistance range) and do not use the megger or
buzzer.

6.2.9 Pressure test

Do not conduct a pressure test. Deterioration may occur.
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7 / SPECIFICATIONS

This chapter provides the "SPECIFICATIONS" of this product.

Always read the instructions before using the equipment.
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7/ Rating

7.1 Rating

® Three-phase 200V power supply

Model FR-E720-C0K(SC)+9 0.1 0.2 0.4 0.75 1.5 2.2 3.7 5.5 7.5 1 15
Applicable motor capacity (kW)=1 0.1 0.2 0.4 0.75 15 22 3.7 9.9 7.5 11 15
Rated capacity (kVA)=2 0.3 0.6 1.2 2.0 3.2 4.4 7.0 9.5 131 18.7 23.9
Ristie] T 0.8 1.5 3 5) 8 1 17.5 24 33 47 60
E_ (0.8) (1.4) (2.5) (4.1) (7) (10) | (16.5) | (23) (31) (44) (57)
8 Overload current rating=3 150% 60s, 200% 3s (inverse-time characteristics)
Rated voltage=4 Three-phase 200 to 240V
Regenerative braking torquess 150% | 100% | 50% | 20%
Rated input
_§ AC (DC) voltage/frequency Three-phase 200 to 240V 50Hz/60Hz (283 to 339VDC:s)
3 || FOTTEST DS (BONEIEER 170 to 264V 50Hz/60Hz (240 to 373VDCxs)
o | fluctuation
% Permissible frequency fluctuation 5%
& [Power supply capacity (KVA)+ 04 | 08 | 15 | 25 [ 45 [ 565 | 9 [ 12 [ 17 | 20 | 28
Protective structure (JEM 1030) Enclosed type (IP20)
Cooling system Natural Forced air
Approximate mass (kg) 05 | 05 | 07 [ 10 14 | 14 | 17 | 43 | 43 | 65 | 65
® Three-phase 400V power supply
Model FR-E740-C0K(SC)-9 0.4 0.75 1.5 2.2 3.7 5.5 7.5 1 15
Applicable motor capacity (kW)x1 0.4 0.75 1.5 2.2 3.7 5.5 7.5 11 15
Rated capacity (kVA)«2 1.2 2.0 3.0 4.6 7.2 9.1 13.0 17.5 23.0
1.6 2.6 4.0 6.0 9.5
é_ Rated current (A)«7 (1.4) 2.2) (3.8) (5.4) 8.7) 12 17 23 30
g Overload current rating3 150% 60s, 200% 3s (inverse-time characteristics)
Rated voltage=4 Three-phase 380 to 480V
Regenerative braking torquexs 100% | 50% | 20%
= Rated input voltage/frequency Three-phase 380 to 480V 50Hz/60Hz (537 to 679VDC:xs)
%‘ Permissible AC voltage fluctuation 325 to 528V 50Hz/60Hz (457 to 740VDC+g)
533 Permissible frequency fluctuation +5%
& | Power supply capacity (kVA)+6 15 ‘ 25 ‘ 45 ‘ 5.5 ‘ 9.5 ‘ 12 ‘ 17 ‘ 20 ‘ 28
Protective structure (JEM 1030) Enclosed type (IP20)
Cooling system Natural Forced air
Approximate mass (kg) 14 | 14 19 [ 19 [ 19 [ 32 | 32 | 60 | 60

*]
*2
*3
*4

*5

%6
*7

*8

*9

The applicable motor capacity indicated is the maximum capacity applicable for use of the Mitsubishi Electric 4-pole standard motor.

The rated output capacity indicated assumes that the output voltage is 230V for three-phase 200V class and 440V for three-phase 400V class.

The % value of the overload current rating indicated is the ratio of the overload current to the inverter's rated output current. For repeated duty, allow time for

the inverter and motor to return to or below the temperatures under 100% load.

The maximum output voltage does not exceed the power supply voltage. The maximum output voltage can be changed within the setting range. However,

the pulse voltage value of the inverter output side voltage remains unchanged at about «/5 that of the power supply.

The braking torque indicated is a short-duration average torque (which varies with motor loss) when the motor alone is decelerated from 60Hz in the shortest

time and is not a continuous regenerative torque. When the motor is decelerated from the frequency higher than the base frequency, the average

deceleration torque will reduce. Since the inverter does not contain a brake resistor, use the optional brake resistor when regenerative energy is large. A

brake unit (FR-BU2) may also be used. (Option brake resistor cannot be used for 0.1K and 0.2K.)

The power supply capacity varies with the value of the power supply side inverter impedance (including those of the input reactor and cables).

Setting 2kHz or more in Pr. 72 PWM frequency selection to perform low acoustic noise operation in the surrounding air temperature exceeding 40°C, the rated

output current is the value in parenthesis.

* Connect DC power supply to terminal P/+ and N/-. Connect the plus side of the power supply to terminal P/+ and minus side to terminal N/-.

* When energy is regenerated from the motor, the voltage between terminals P/+ and N/- may rise to 415V of more for the 200V class, or 810V or more for
the 400V class. Use a DC power supply resistant to the regenerative voltage/energy.
If using the power supply which cannot withstand voltage/energy during regeneration, insert diodes in series for reverse current prevention.

¢ Although the FR-E700 series has the built-in inrush current limit circuit, select the DC power supply considering the inrush current at power-ON as the
inrush current four times of the inverter rated flows at power-ON.

« Since the power supply capacity depends on the output impedance of the power, select the power supply capacity which has enough allowance according
to the AC power supply system capacity.

The safety stop function model is indicated with SC.
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® Single-phase 200V power supply

Model FR-E720S-C0K(SC)+10 0.1 0.2 0.4 0.75 1.5 2.2
Applicable motor capacity (kW)=1 0.1 0.2 0.4 0.75 1.5 2.2
Rated capacity (kVA)=2 0.3 0.6 1.2 2.0 3.2 4.4
0.8 1.5 3.0 5.0 8.0 11.0
3z Rated current (A)-7 ©08 | (14 | @5 | @1 | @0 | (100
8 Overload current rating=3 150% 60s, 200% 3s (inverse-time characteristics)
Rated voltage=4 Three-phase 200 to 240V
Regenerative braking torquexs 150% | 100% | 50% | 20%
= Rated input AC voltage/frequency Single-phase 200 to 240V 50Hz/60Hz
2 | Permissible AC voltage fluctuation 170 to 264V 50Hz/60Hz
g Permissible frequency fluctuation Within £5%
Og_ Power supply capacity (kVA)«6 0.5 0.9 1.5 2.5 4.0 5.2
Protective structure (JEM 1030) Enclosed type (IP20)
Cooling system Natural Forced air
Approximate mass (kg) 06 | 06 0.9 14 | 15 2.0

® Single-phase 100V power supply

Model FR-E710W-C0K 0.1 0.2 0.4 0.75
Applicable motor capacity (kW)x=1 0.1 0.2 0.4 0.75
Rated capacity (kVA)x2 0.3 0.6 1.2 2.0
0.8 1.5 3.0 5.0
= Rated current (A)«7 (0.8) (1.4) (2.5) @.1)
% Overload current rating=3 LD, Ao €
©) (inverse-time characteristics)
Rated voltage Three-phase 200 to 230V+xs, 9
Regenerative braking torquexs 150% 100%
= Rated input AC voltage/frequency Single-phase 100 to 115V 50Hz/60Hz
2 | Permissible AC voltage fluctuation 90 to 132V 50Hz/60Hz
g Permissible frequency fluctuation Within £5%
Og_ Power supply capacity (kVA)=6 0.5 0.9 15 2.5
Protective structure (JEM 1030) Enclosed type (IP20)
Cooling system Natural
Approximate mass (kg) 0.6 0.7 I 0.9 I 1.5

1 The applicable motor capacity indicated is the maximum capacity applicable for use of the Mitsubishi Electric 4-pole standard motor.

*2  The rated output capacity indicated assumes that the output voltage is 230V.

*3  The % value of the overload current rating indicated is the ratio of the overload current to the inverter's rated output current. For repeated duty, allow time for
the inverter and motor to return to or below the temperatures under 100% load. If the automatic restart after instantaneous power failure function (Pr. 57) or
power failure stop function (Pr. 261) is set and power supply voltage is low while load becomes bigger, the bus voltage decreases to power failure detection
level and load of 100% or more may not be available.

x4 The maximum output voltage does not exceed the power supply voltage. The maximum output voltage can be changed within the setting range. However,
the pulse voltage value of the inverter output side voltage remains unchanged at about «/5 that of the power supply.

x5 The braking torque indicated is a short-duration average torque (which varies with motor loss) when the motor alone is decelerated from 60Hz in the shortest
time and is not a continuous regenerative torque. When the motor is decelerated from the frequency higher than the base frequency, the average
deceleration torque will reduce. Since the inverter does not contain a brake resistor, use the optional brake resistor when regenerative energy is large. A
brake unit (FR-BU2) may also be used. (Option brake resistor cannot be used for 0.1K and 0.2K.)

*6  The power supply capacity varies with the value of the power supply side inverter impedance (including those of the input reactor and cables).

x7  Setting 2kHz or more in Pr. 72 PWM firequency selection to perform low acoustic noise operation with the surrounding air temperature exceeding 40°C, the
rated output current is the value in parenthesis.

*8  For single-phase 100V power input model, the maximum output voltage is twice the amount of the power supply voltage and cannot be exceeded.

*9  In a single-phase 100V power input model, the output voltage may fall down when the load is heavy, and larger output current may flow compared to a 7))
three-phase input model. Use the motor with less load so that the output current is within the rated motor current range. 2z

*10 The safety stop function model is indicated with SC. o
g

O

L

o

w

o

(7]
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7.2 Common specifications

Control specifications

Control method

Soft-PWM control/high carrier frequency PWM control (V/F control, Advanced magnetic flux vector control,
General-purpose magnetic flux vector control, Optimum excitation control are available)

Output frequency range

0.2 to 400Hz

0.06Hz/60Hz (terminal 2, 4: 0 to 10V/10 bits)
Frequency setting |Analog input 0.12Hz/60Hz (terminal 2, 4: 0 to 5V/9 bits)
resolution 0.06Hz/60Hz (terminal 4: 0 to 20mA/10 bits)
Digital input 0.01Hz
Frequency Analog input Within +0.5% of the max. output frequency (25°C +10°C)
accuracy Digital input Within 0.01% of the set output frequency

Voltage/frequency characteristics

Base frequency can be set from 0 to 400Hz, Constant-torque/variable torque pattern can be selected

Starting torque

200% or more (at 0.5Hz)...when Advanced magnetic flux vector control is set (3.7K or lower)

Torque boost

Manual torque boost

Acceleration/deceleration time setting

0.01 to 360s, 0.1 to 3600s (acceleration and deceleration can be set individually), linear or S-pattern acceleration/
deceleration modes are available.

DC injection brake

Operation frequency (0 to 120Hz), operation time (0 to 10s), operation voltage (0 to 30%) can be changed.

Stall prevention operation level

Operation current level can be set (0 to 200% adjustable), whether to use the function or not can be selected

Operation specifications

Two terminals
Analog input Terminal 2: 0 to 10V, 0 to 5V can be selected
Frequency setting Terminal 4: 0 to 10V, 0 to 5V, 4 to 20mA can be selected
signal The signal is entered from the operation panel or parameter unit.
Digital input Frequency setting increment can be set.
4 digit BCD or 16-bit binary data (when the option FR-A7AX E kit is used)
Start signal Forward and reverse rotation or start signal automatic self-holding input (3-wire input) can be selected.
Input signal The following signals can be assigned to Pr. 178 to Pr.184 (input terminal function selection): multi-speed selection,

(Standard control circuit terminal
model: Seven terminals,

remote setting, stop-on contact selection, second function selection, terminal 4 input selection, JOG operation
selection, PID control valid terminal, brake opening completion signal, external thermal input, PU-External

Safety stop f ti del: Si operation switchover, V/F switchover, output stop, start self-holding selection, forward rotation, reverse rotation
arety stop tunction model: Six command, inverter reset, PU-NET operation switchover, External-NET operation switchover, command source
terminals) switchover, inverter operation enable signal, and PU operation external interlock
Maximum/minimum frequency setting, frequency jump operation, external thermal relay input selection,
automatic restart after instantaneous power failure operation, forward/reverse rotation prevention, remote setting,
Operational functions brake sequence, second function, multi-speed operation, stop-on contact control, droop control, regeneration
avoidance, slip compensation, operation mode selection, offline auto tuning function, PID control, computer link
operation (RS-485)
: Safety shutoff signal can be input from terminals S1 and S2. (compliant with EN ISO 13849-1 Category 3 / PLd
Safety stop function »2 EN 62061/ IEC 61508 SIL 2)
Output signal The following signals can be assigned to Pr.190 to Pr.192 (output terminal function selection): inverter operation, up-

Open collector output (Two terminals)
Relay output (One terminal)

Operating status

to-frequency, overload alarm, output frequency detection, regenerative brake prealarm, electronic thermal relay
function prealarm, inverter operation ready, output current detection, zero current detection, PID lower limit, PID
upper limit, PID forward/reverse rotation output, brake opening request, fan alarm *1, heatsink overheat pre-
alarm, deceleration at an instantaneous power failure, PID control activated, safety monitor output *2, safety
monitor output2 *2, 24V external power supply operation *3, during retry, life alarm, current average value
monitor, remote output, alarm output, fault output, fault output 3, and maintenance timer alarm

For meter
Pulse train output (Max. 2.4kHz:
one terminal)

The following signals can be assigned to Pr.54 FM terminal function selection: output frequency, motor current
(steady), output voltage, frequency setting, motor torque, converter output voltage, regenerative brake duty,
electronic thermal relay function load factor, output current peak value, converter output voltage peak value,
reference voltage output, motor load factor, PID set point, PID measured value, output power

Pulse train output (1440 pulses/s/full scale)

Indication

Operating status
Operation panel

The following operating status can be displayed: output frequency, motor current (steady), output voltage, frequency
setting, cumulative energization time, actual operation time, motor torque, converter output voltage, regenerative brake
duty, electronic thermal relay function load factor, output current peak value, converter output voltage peak value, motor
load factor, PID set point, PID measured value, PID deviation, inverter I/O terminal monitor, 1/O terminal option monitor,
output power, cumulative power, motor thermal load factor, and inverter thermal load factor.

Parameter unit

Fault record is displayed when a fault occurs. Past 8 fault records (output voltage/current/frequency/cumulative

(FR-PUO7) Fault record energization time right before the fault occurs) are stored
Interactive A ) )
guidance Function (help) for operation guide *4
Overcurrent during acceleration, overcurrent during constant speed, overcurrent during deceleration, overvoltage
during acceleration, overvoltage during constant speed, overvoltage during deceleration, inverter protection
Protective thermal operation, motor protection thermal operation, heatsink overheat, input phase failure*6, output side earth
fi ti (ground) fault overcurrent at start+5, output short circuit, output phase failure, external thermal relay operation *5,
Protective/warning QUCHONS option fault *5, parameter error, internal board fault, PU disconnection, retry count excess =5, CPU fault, brake
function transistor alarm, inrush resistance overheat, communication error, analog input error, USB communication error,
brake sequence error 4 to 7 %5, safety circuit fault *2
Warning Fan alarm=1, overcurrent stall prevention, overvoltage stall prevention, PU stop, parameter write error,
fi ti regenerative brake prealarm *5, electronic thermal relay function prealarm, maintenance output *5, undervoltage,
QUCHODS operation panel lock, password locked, inverter reset, safety stop *2, 24V external power supply operation *3
€ Surrounding air temperature -10°C to +50°C (non-freezing) *7
g Ambient humidity 90%RH or less (non-condensing)
S |Storage temperature=8 -20°C to +65°C
S
E Atmosphere Indoors (without corrosive gas, flammable gas, oil mist, dust and dirt etc.)
W | Altitude/vibration Maximum 1000m, 5.9m/s 2 or less at 10 to 55Hz (directions of X, Y, Z axes)
1 As the FR-E720-0.1K(SC) to 0.75K(SC), FR-E740-0.4K(SC) and 0.75K(SC), FR-E720S-0.1K(SC) to 0.4K(SC), FR-E710W-0.1K to 0.75K are not provided
with the cooling fan, this alarm does not function.
*2  This function is only available for the safety stop function model.
*3  This function is only available for the safety stop function model with FR-E7DS mounted. (QE#I[D Refer to page 340.)
*4  This operation guide is only available with option parameter unit (FR-PUQ7).
*5  This protective function is not available in the initial status.
*6  This protective function is available with the three-phase power input model only.
7  When using the inverters at the surrounding air temperature of 40°C or less, the inverters can be installed closely attached (Ocm clearance).
«*8  Temperatures applicable for a short time, e.g. in transit.
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7.3 Outline dimension drawings

®FR-E720-0.1K(SC) to 0.75K(SC)
®FR-E720S-0.1K(SC) to 0.4K(SC)
®FR-E710W-0.1K to 0.4K

$5 hole When used with the plug-in option
T T
| === : .
o0 i i
oo i 20 (iGN
A
S
Capacit 2o 2o
apacity =R e
plate 0 c£a E 0 go E
n] n]
[ o Il i il
5] 0 4 4
56 D1 4? D1 4?
68 D D2 x
Inverter Model D D1 D2 =
AW N | FR-E720-0.1K, 0.2K
E g | FR-E720S-0.1K, 0.2K 80.5 95.6
== FR-E710W-0.1K 10
fl il [FR-E720-0.1KSC, 0.2KSC 865 1084
=~ FR-E720S-0.1KSC, 0.2KSC ’ ’
oV Ve FR-E710W-0.2K 110.5 10 125.6
FR-E720-0.4K 112.5 42 127.6
FR-E720-0.4KSC 118.5 140.1
FR-E720-0.75K 132.5 62 147.6
FR-E720-0.75KSC 138.5 160.1
FR-E720S-0.4K
FR-E710W-0.4K 142.5 42 157.6
FR-E720S-0.4KSC 148.5 170.1

*  When the FR-A7NC (E kit) is used for the standard control terminal model, or
the FR-A7NC and the FR-A7NC E kit safety cover SC is used for the safety
stop function model, a terminal block protrudes forward, increasing the depth
by about 2mm (up to 2.8mm).

(Unit: mm)
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®FR-E720-1.5K(SC), 2.2K(SC)
®FR-E720S-0.75K(SC), 1.5K(SC)
®FR-E710W-0.75K

When used with the plug-in option

2-5 hole °
& REImGY . ‘ S
o) I
e ||| sl i
ZZ i © Rati
s 28 ||| Tee e
Copacty 100000000(T] . 000000000
B ’( —
B i il J I
sl 96 0 D1 5
108 D D2+

x1  FR-E710W-0.75K are not provided with the cooling fan.

Inverter Model D D1 D2 2
FR-E720-1.5K, 2.2K
FR-E720S-0.75K
FR-E720-1.5KSC, 2.2KSC
FR-E720S-0.75KSC

135.5 150.6

141.5 60 163.1

FR-E720S-1.5K 161 176.1
FR-E720S-1.5KSC 167 188.6
FR-E710W-0.75K 155 54 170.1

*2  When the FR-A7NC (E kit) is used for the standard control
terminal model, or the FR-A7NC and the FR-A7NC E kit
safety cover SC is used for the safety stop function model, a
terminal block protrudes forward, increasing the depth by
about 2mm (up to 2.8mm).

(Unit: mm)

®FR-E720-3.7K(SC)

When used with the plug-in option

2-¢5 hole ©
3] T=T 3]
ole)
OO0
1] % Rating Rating
] |ecoscaana ~| plate plate
Capacity | | - > =zeceee
pate | | 2iiiiiis 1 00000000 EJ UUUUUUUU@J
sﬁ cooosaoooa = CTE s T s
T 158 10 66.5 T 66.5 "
170 D D1+
Inverter Model D D1 =
FR-E720-3.7K 142.5 157.6
FR-E720-3.7KSC 148.5 170.1
* When the FR-A7NC (E kit) is used for the standard control
terminal model, or the FR-A7NC and the FR-A7NC E kit safety
cover SC is used for the safety stop function model, a terminal
block protrudes forward, increasing the depth by about 2mm
(up to 2.8mm).

(Unit: mm)
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Outline dimension drawings \?

®FR-E720-5.5K(SC) to 15K(SC)

When used with the plug-in option

2-¢p6hole ©
e i i
U~ ]
, OO |le
OO0 § /é
SLllll < o
uuuuuuu RS
Ceiae Rating Rating
e plate plate
SEEREREE — f Jﬁm
5 D3
e W1 2 2 b2 -
w D D1+
— Capacity
plate
Inverter Model w wi1 w2 D D1 | D2 D3
FR-E720-5.5K, 7.5K 165 | 180.1
180 164 180 71.5 10
FR-E720-5.5KSC, 7.5KSC 171 | 192.6
& P FR-E720-11K, 15K 190 | 205.1
0 ) [ ) ( ) 220 195 21 84.5 | 10.5
0 ) ( ) € ) FR-E720-11KSC, 15KSC 196 | 217.6
[ } } } { ]] * When the FR-A7NC (E kit) is used for the standard control terminal model, or the FR-A7NC and the FR-A7NC
{ } } } : } E kit safety cover SC is used for the safety stop function model, a terminal block protrudes forward, increasing
N the depth by about 2mm (up to 2.8mm).
W2

(Unit: mm)

®FR-E740-0.4K(SC) to 3.7K(SC)
®FR-E720S-2.2K(SC)

When used with the plug-in option

il |

138

150

11 1|
[©]
[©)

Rating Rating
plate plate
Capacity 00000000 © 00000000 o
plate E E ]
’4‘: ’4’:
5 S T 5
© %e 9#6
D1 D1
128 ,
D D2 *2
140

*] FR-E740-0.4K(SC), 0.75K(SC) are not provided with the cooling fan.

Inverter Model D D1 D2 %2 %
FR-E740-0.4K, 0.75K 114 39 129.1 (o)
FR-E740-0.4KSC, 0.75KSC 120 141.6 |:
FR-E740-1.5K to 3.7K 135 150.1 g
FR-E740-1.5KSC to 3.7KSC 141 60 162.6 ™
FR-E720S-2.2K 155.5 170.6 6
FR-E720S-2.2KSC 161.5 183.1 Ll
2 When the FR-A7NC (E kit) is used for the standard control terminal %

model, or the FR-A7NC and the FR-A7NC E kit safety cover SC is
used for the safety stop function model, a terminal block protrudes
forward, increasing the depth by about 2mm (up to 2.8mm).

(Unit: mm)

~
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7/ Outline dimension drawings

®FR-E740-5.5K(SC), 7.5K(SC)

When used with

211

2-45 hole © the plug-in option
G 3 I E— ; I— L‘
%L HHHHHHH m LiiiiFiAiNiiiij HHHHHHH m LiiiiFiAiNiiiij
O‘}(D)E o o
OO0 ol o % 5
e ] ®| L Rating Rating
e ﬁ plate plate
DDDDDDDDDDDDDDDD o o
S 1000000 & 0000000
Capacity|_| 22250222z00002e ] %ﬁ %
plate Pz=s=ssssess R M
5 H © 10 10
HT I i
208 68 68
220 D D1
A%D = I I @g
== S —— Inverter Model D D1 *
I EREEREERES = |0 FR-E740-5.5K, 7.5K 147 162.1
“ = FR-E740-5.5KSC, 7.5KSC 153 174.6
1 ] * When the FR-A7NC (E kit) is used for the standard control terminal model, or
——> 1 L the FR-A7NC and the FR-A7NC E kit safety cover SC is used for the safety
E i stop function model, a terminal block protrudes forward, increasing the depth
— by about 2mm (up to 2.8mm).
(Unit: mm)
OFR-E740-11K(SC), 15K(SC)
2-46 hole © When used with the plug-in option
3 T T T (T T T
— T = —
7 =] —.L [ FAN — L [ FAN
OG0 § E
e < ©
<| ©
e N N
e el i 0
Rating Rating
uuuuuuuuuu plate plate
'G% uuuuuuuuuu ] @' | | |
! ! 6 © 10.5 10.5
195 84.5 84.5
220 N Capacity
D D1*
plate
Inverter Model D D1 =
MM FR-E740-11K, 15K 190 205.1
FR-E740-11KSC, 15KSC 196 217.6

* When the FR-A7NC (E kit) is used for the standard control terminal model, or
the FR-A7NC and the FR-A7NC E kit safety cover SC is used for the safety
stop function model, a terminal block protrudes forward, increasing the depth

by about 2mm (up to 2.8mm).

(Unit: mm)
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Outline dimension drawings \?

e®Parameter unit (option) (FR-PUQ7)

<Outline drawing> <Panel cut dimension drawing>
25.05
14.2 11.45
83 (14.2) ( L )
o ! 40 : 40 !
&) 2 |
r— | Air-bleedin:
E 8 LT.’ ; hole i
[D | 4-R1
" Q g e 1 - o /
2 e
- @) | ! |
5| o [ |
oJoJolo se ke
® : ; :
OXORO NI E I | R N J o
= e
L " 265 | 265 4-04 hole
(Effective depth of the
[ | installation screw hole 5.0)
! y . i M3 screw *2
*1  When installing the FR-PUO7 on the enclosure, etc., remove
|:| screws or fix the screws to the FR-PUO7 with M3 nuts.
U u *2  Select the installation screw whose length will not exceed the
80.3 effective depth of the installation screw hole. (Unit; mm)

e®Enclosure surface operation panel (option) (FR-PAQ7)

<Outline drawing> <Panel cut dimension drawing>

36
I
|
|
|
|
|
]
|
|
|
I

! | 2-M3 screw

24

(Unit: mm)

SPECIFICATIONS
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APPENDIX

This chapter provides the "APPENDIX" of this product.
Always read the instructions before using the equipment.
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Appendix 1 For customers who are replacing the conventional model
with this inverter

Appendix 1-1 Replacement of the FR-E500 series

(1) Instructions for installation
1) Removal procedure of the front cover was changed. (Refer to page 5.)
2) The operation panel cannot be removed from the inverter.
3) Plug-in options of the FR-E500 series are not compatible.
4) Setup software (FR-SWO-SETUP, FR-SW1-SETUP, FR-SW2-SETUP) cannot be used.

(2) Instructions for continuous use of the FR-PU04 (parameter unit)

1) For the FR-E700 series, many functions (parameters) have been added. User initial value list and user
clear of the HELP function cannot be used.

2) For the FR-E700 series, many protective functions have been added. These functions activate, but all
faults are displayed as "Fault 14". When the fault history has been checked, "E.14" appears. Added faults
display will not appear on the parameter unit.

3) User initial value setting cannot be used.

4) User registration/clear (user group 2) cannot be used.

5) Parameter copy/verification function cannot be used.

(3) Parameter resetting
It is easy if you use setup software (FR Configurator SW3).
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(4) Main differences and compatibilities with the FR-E500 Series

Item

FR-E500

FR-E700

Control method

V/F control
General-purpose magnetic flux vector control

V/F control

General-purpose magnetic flux vector control
Advanced magnetic flux vector control
Optimum excitation control

Changed/cleared
functions

Torque boost (Pr. 0) initial value
FR-E520-1.5K to 7.5K: 6%
FR-E540-1.5K to 3.7K: 6%
FR-E540-5.5K, 7.5K: 4%

(Ver.UP

FR-E720-1.5K(SC) to 3.7K(SC): 4%
FR-E720-5.5K(SC), 7.5K(SC): 3%
FR-E740-1.5K(SC) to 3.7K(SC): 4%
FR-E740-5.5K(SC), 7.5K(SC): 3%

DC injection brake operation voltage (Pr. 12) initial value
0.4K to 7.5K: 6%

 Ver. UP]
0.4K to 7.5K: 4%

Frequency at 5V (10V) input (Pr. 38)

Frequency at 20mA input frequency (Pr. 39)
Second electronic thermal O/L relay (Pr. 48)
Shortest acceleration/deceleration mode (Pr: 60)

Parameter number change

(Pr. 125 Terminal 2 frequency setting gain frequency)
(Pr. 126 Terminal 4 frequency setting gain frequency)
(Pr. 51 Second electronic thermal O/L relay)

(Pr. 60 Energy saving control selection)

(Pr. 292 Automatic acceleration/deceleration)

Reverse rotation from the inverter operation panel

Press | REV |

After setting "1" in Pr. 40 RUN key rotation direction

selection, press .

FM terminal function selection (Pr. 54) setting
0: Output frequency (initial value),

1: Output current,

2: Output voltage

1: Output frequency (initial value),
2: Output current,
3: Output voltage

Second applied motor
Pr. 71 =100 to 123

Pr. 450 Second applied motor

Terminal 2 0 to 5V, 0 to 10V selection (Pr: 73) setting
0: 0 to 5V (initial value),
1:0to 10V

Pr. 73 Analog input selection
0: 0 to 10V
1: 0 to 5V (initial value)

Operation mode selection (Pr. 79)
Initial value 1: PU operation mode

Setting 8: Operation mode switching by external signal

Initial value 0: External operation mode is selected at
power ON
Setting 8: deleted (X16 signal is used instead)

Setting General-purpose magnetic flux vector
Pr. 80 # 9999

Pr. 80 #9999, Pr. 81 #9999, Pr. 800 = 30

User group 1 (16), user group 2 (16)
(Pr. 160, Pr. 173 to Pr. 175)

User group (16) only, setting methods were partially changed
(Pr: 160, Pr. 172, Pr. 173)

Input terminal function selection (Pr. 180 to Pr. 183) setting
5: STOP signal (start self-holding selection)
6: MRS signal (output stop)

Pr. 178 to Pr. 184 Input terminal function selection setting
5: JOG signal (Jog operation selection)

6: None

24: MRS signal (output stop)

25: STOP signal (start self-holding selection)

Long wiring mode
(Pr. 240 setting 10, 11)

Setting is unnecessary
(Pr. 240 setting 0, 11 are deleted)

Cooling fan operation selection (Pr. 244) initial setting
0: Cooling fan operates in power-on status.

1: Cooling fan on/off control valid

Stop selection (Pr. 250) setting increments
1s

0.1s

RS-485 communication control source from the PU connector
PU operation mode

Network operation mode (PU operation mode as FR-
E500 when Pr. 551 = 2)

Earth (ground) fault detection
400V class: Detects always

400V class: Detects only at a start

Inrush current limit circuit

Provided for the 200V class 2.2K or higher and 400V class

Provided for the all capacity

Control terminal block

Fixed terminal block (cannot be removed)
Screw type terminal block (Phillips screw M2.5)
The recommended blade terminal length is 7mm.

Removable terminal block

Standard control circuit terminal model:

Screw type terminal block (Flathead screw M2 (M3 for
terminal A, B, and C)

The recommended blade terminal length is 5Smm (6mm
for terminal A, B and C).

Safety stop function model:

Spring clamp terminal block (Fixes a wire with a
pressure of inside spring)

The recommended blade terminal length is 10mm.

Operation panel

Removable operation panel (PA02)

Integrated operation panel (cannot be removed)

Parameter unit

FR-PUO4

FR-PUO7

Plug-in option

Dedicated plug-in option (i

nstallation is incompatible)

for 400V class only

FR-E5NC: CC-Link communication
FR-E5ND: DeviceNet communication
FR-E5NL: LONWORKS communication

FR-A7NC E kit: CC-Link communication
FR-A7ND E kit: DeviceNet communication
FR-A7NL E kit: LoNWORKS communication

Installation size

FR-E720-0.1K(SC) to 7.5K(SC), FR-E740-0.4K(SC) to 7.
0.1K to 0.75K are compatible in mounting dimensions

5K(SC), FR-E720S-0.1K(SC) to 0.75K(SC), FR-E710W-

....... Specifications differ according to the date assembled. Refer to page 340 to check the SERIAL number.
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Appendix 2 Specification change

Appendix 2-1 Changed Functions

(1) Pr. 0 Torque boost, Pr. 12 DC injection brake operation voltage, Pr. 57 Restart coasting time

Available with the inverter having the following serial number or later.

Type SERIAL (Serial No.)
FR-E720-0.1K to 3.7K BOOOOOOOO
FR-E720-5.5K COOO0O00000
FR-E720-7.5K DOOOOOOOO

o |nitial value of Pr. 0 Torque boost and Pr. 12 DC injection brake operation voltage

<Conventional Type> <New Type>
PARAMETERS Name Initial Value Initial Value
0 Torque boost 6% 6/4/3% 1
DC injection brake
12 . 6% 6/4% *2
operation voltage
x1 Differ according to capacities. (0.1K to 0.75K / 1.5K to 3.7K / 5.5K, 7.5K)
«2 Differ according to capacities. (0.1K, 0.2K / 0.4K to 7.5K)
e Automatic restart after instantaneous power failure operation
Coasting time when Pr. 57 Restart coasting time = "0"
<Conventional Type> <New Type>
Setting L. o
PARAMETERS Name Description Description
range
Restart coastin 1.5K or lower..........cccee.. 0.5s | [1.5K orlower..........cccennee 1s
57 . 9 0 2.2K to 7.5K 2.2K to 7.5K
time s -
of coasting time of coasting time
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(2) Pr. 52 DU/PU main display data selection, Pr. 54 FM terminal function selection, Pr. 306 Analog
output signal selection, Pr. 310 Analog meter voltage output selection, Internal board fault (E.PE2)

Available with the inverter having the following serial number or later.

Type SERIAL (Serial No.)
FR-E720-0.1K to 3.7K E77000000
FR-E720-5.5K F77000000
FR-E720-7.5K G77000000
FR-E720-11K, 15K C77000000

e Setting values "61" and "62" of Pr.52 DU/PU main display data selection, Pr.54 FM terminal function selection, Pr. 306 Analog

output signal selection and Pr. 310 Analog meter voltage output selection
For the 7.5K or lower, setting values "61" (motor thermal load factor) and "62" (inverter thermal load factor) can be set.

D REMARKS

I- The 11K and 15K can be set regardless of SERIAL number.

e Internal board fault (E.PE2)
If a combination of the internal board is wrong, the inverter trips.

FR-PUO4 | Fault 14

Operation Panel E.PE2 CoOC D
Indication ) USSP FR-PUO7 | PR storage alarm
Name Internal board fault
Description When a combination of control board and main circuit board is wrong, the inverter is tripped.
Check point —
Corrective action Please contact your sales representative.
(For parts replacement, consult the nearest Mitsubishi Electric FA Center.)

(3) Pr. 147 Acceleration/deceleration time switching frequency, plug-in option (FR-A7ND E kit, FR-A7NP

E kit or FR-A7NL E Kkit)

Available with the inverter assembled in and after November 2007

Type SERIAL (Serial No.)
FR-E720-0.1K to 0.75K J7YOOOOOO
FR-E720-1.5K to 5.5K K7YOOOOOO
FR-E720-7.5K L7YOOOOOO
FR-E720-11K, 15K G7YOOOOO0O0

® Pr. 147 Acceleration/deceleration time switching frequency is available for 200V class.
When RT signal is off, automatic switching of the acceleration/deceleration time is available with Pr. 147.
e Plug-in option (FR-A7ND E kit, FR-A7NP E kit or FR-A7NL E kit) is available for 200V class.

D REMARKS

I * Available for 400V class regardless of SERIAL number.
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(4)

()

oWriting to Pr.19 Base frequency voltage while inverter is running by setting Pr.77 Parameter write
selection="2".

® Pr.296 Password lock level, Pr. 297 Password lock/unlock, and output of Password locked error (LOCD).
eMulti command of Mitsubishi inverter protocol (computer link communication), reading of

connected inverter type and capacity, special monitor "Cumulative power 2," and reading of fault
history "E.OPT".

eReal time monitor of MODBUS RTU communication "Cumulative power 2," and reading of fault
history "E.OPT".

¢ Output of option fault (E.OPT)
e Communication parameters for FR-A7ND (Pr.345 and Pr.346)

When parameter clear/all parameter clear is performed using DeviceNet communication or RS-485 communication,
communication parameters (Pr.345 and Pr.346) are not cleared.
This change applies to the inverters manufactured in February 2009 or later.

Operating conditions for the SAFE signal and SAFE2 signal, and the 24VDC input option (FR-E7DS)
(available for the safety stop function models)

The inverters (safety stop function models) manufactured in September 2010 or later support the functions. (Refer to page
31)

e The operating conditions (E.6, E.7, and E.CPU) are added for the SAFE signal and SAFE2 signal,
which are used in the safety stop function (available for the safety stop function model). (Refer to
page 31.)

eThe 24VDC input option, FR-E7DS, can be used.

* "68 (positive logic) and 168 (negative logic)" are added as the assignable EV signal settings for Pr190 to Pr.192

(Output terminal function selection).

+ "EV" flickers on the operation panel while the 24V external power is supplied.

(5) Addition of Pr.154 Voltage reduction selection during stall prevention operation (standard control circuit
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terminal model only)

This change applies to the inverters manufactured in December 2014 or later.

o Pr.154 Voltage reduction selection during stall prevention operation added. (Refer to page 94.)



Appendix 3 Index

Numerics
15-speed selection (REX signal)..........ccccooeeieveiinnn, 104, 141
24V external power supply operation (EV).........ccccccoovue... 297
A
Acceleration time, deceleration time setting (Pr. 7, Pr. 8, Pr.
20, Pr. 21, Pr. 44, Pr.45)......coiieeeeeeeeeeeeee e 111
Acceleration/deceleration pattern (Pr. 29)...........c.ccccococo.... 115
Actual operation time.............ccocoiiiiiiii 156
Advanced magnetic flux control (Pr. 71, Pr. 80, Pr. 81, Pr. 83,
Pr. 84, Pr. 89, Pr.800)........cccoiiiiieieeieeeeeeeeeee 88
Alarm output (LF signal) ............cccooerveennnnn. 147, 217, 234, 265
Analog input fault (E.AIE) .........c.ccooveiiiieieeieeeeeee 303
Analog input selection (Pr. 73, Pr. 267) .........ccccccovvveerennen. 178
Applied motor (Pr. 71, Pr. 450)........cccoocvveiiiiiiceeeeee 120

Automatic restart after instantaneous power failure/flying start
(Pr. 30, Pr. 57, Pr. 58, Pr. 96, Pr. 162, Pr. 165, Pr. 298, Pr.

299, Pr.B11) e 164
Avoid mechanical resonance points (frequency jumps) (Pr. 31
FO PP 36) s 99
B
Base frequency, voltage (Pr. 3, Pr. 19, Pr. 47)................... 100
Basic operation (factory setting)...........ccccoooeveiiiiiiiiii 61
Bias and gain of frequency setting voltage (current) (Pr. 125,
Pr. 126, Pr. 241, C2 (Pr. 902) to C7 (Pr. 905)) ............... 181
Brake opening completion signal (BRI signal)............. 137, 141
Brake opening request (BOF signal) .............ccccce...... 137, 147
Brake sequence fault (E.IMB4 10 7)........ccccoevevvvevennene. 137, 303
Brake sequence function (Pr. 278 to Pr. 283, Pr. 292)...... 137
Brake transistor alarm detection (E.BE)...............cccccevnei. 301
Buzzer control (Pr. 990)..........cccoivieiieiiieeceeeeeee 278
Cc
Cables and wiring length ..............cccocooeiiiiiiiiec 18
Change the control method (Pr. 80, Pr. 81, Pr. 83, Pr. 84, Pr.
B00) . 86
Change the parameter setting value...............c.cccccooveiinnen. 63
Changing the control [0gicC..............cccccoveeiiiiiiieieceee 25
Checking the inverter and converter modules..................... 317
ClEANING ...t 318
Command source switchover (turning ON X67 makes Pr. 338
and Pr. 339 commands valid) (X67 signal).............. 141, 207
Communication EEPROM write selection (Pr. 342)........... 220
Communication option fault (E.OP1)...........cccccovvvvevrrernnn. 302
Condition selection of function validity by second function
selection signal (RT signal)..........ccccccooveeiiiiiiciicen 144
Connection of a DC reactor (FR-HEL) .............ccocooeveviinnen. 4]
Connection of a dedicated external brake resistor............... 35
Connection of the brake unit (FR-BU2)..............ccccoovevrrnnen. 37

Connection of the high power factor converter (FR-HC2)... 39
Connection of the power regeneration common converter
(FRACV) ottt
Connection to the PU connector ...........coovveriiinniceee
Control circuit terminal ...........ocooiieiiiiiee
Converter Output Voltage............ccocoevevvveivieiceeeee
Converter output voltage peak value...............ccoceevvvenenane.
Cooling fan operation selection (Pr. 244)

Cooling system types for inverter panel.............c.ccccccooee. 10
CPU error (E.5,E.6,E. 7, E.CPU)....cccooviiiiiiee 303
Cumulative energization time ............cccocooeviiiiiciinc 156
Cumulative POWET ..........cooviieiiicieeeeeeeeeee e 156
Current average value monitor signal (Pr. 555 to Pr. 557) 271
Current average value monitor signal (Y93 signal).....147, 271
D
Daily and periodic inspection
Daily iNSPECHON........ccooiiieieceee e
Dancer control (Pr. 44, Pr. 45, Pr. 128 to Pr. 134).............. 255
DC injection brake (Pr. 10 to Pr. 12) ....ccooovieiieieee 130
Detection of output frequency
(SU, FU signal, Pr. 41 to Pr. 43) ... 151
Display of the life of the inverter parts
(Pr. 25510 Pr. 259)......ccoiiiiiiecccecsen 266, 316
Droop control (Pr. 286 to Pr. 287).........ccccceceinnniicicene. 262
During PID control activated (PID signal)............. 147, 248, 255
During retry (Y64 signal) .........cccoooeeiinnnccccenen, 147,172
E
Earth (ground) fault detection at start (Pr. 249)................... 174
Easy operation mode setting (easy setting mode)................ 62
Electronic thermal O/L relay pre-alarm (TH)................ 118, 296
Electronic thermal O/L relay pre-alarm (THP signal)..118, 147
Electronic Thermal Relay Function Load Factor................. 156
Extended parameter display and user group function (Pr. 160,
ProA72 t0 ProA74) o 190
External thermal relay input (OH signal)....................... 118, 141
External thermal relay operation (E.OHT)........c........... 118, 301
External/NET operation switchover (turning ON X66 selects
NET operation) (X66 signal)..........c.ccccoevvreeennnne. 141, 204
F
Fan alarm (FN).......ocooiiiiiececcee e 265, 297
Fan fault output (FAN signal).........ccccccoovvniniiicennnn. 147, 265
Fault history (E.—--) ..o 288
Fault or alarm indication................ccccccoovninicinnnns 156, 288
Fault output (ALM signal)..........ccccceivnnniiciiene, 147, 150
Fault output 3 (power-OFF signal) (Y91 signal).......... 147, 150
Fin overheat (E.FIN)........ccoooiiiiiee 300
Forward rotation command (assigned to STF terminal (Pr.
178) only) (STF signal)................ .. 141, 145
Free parameter (Pr. 888, Pr. 889) .......cccocevvviineiein 273
Frequency setting value ..............cccoooeneiinciie 156, 161
FrONt COVEN......coviiiiiiiciit et 5
G
General-purpose magnetic flux vector control (Pr. 71, Pr. 80,
Pr. 81, Pr. 83, Pr. 84, Pr. 800).......ccccccovniniieiinncciees 91
H
Harmonic suppression guideline in Japan.............cc.cccocoeun.... 49
Heatsink overheat pre-alarm (FIN signal)..................... 147, 300
High speed operation command (RH signal)............... 104, 141
|
Initial settings and specifications of RS-485 communication
(Pr. 117 to Pr. 120, Pr. 123, Pr. 124, Pr. 549) ................. 216



Input phase 10SS (E.ILF) ..., 174, 300

Input terminal function selection (Pr. 178 to Pr. 184) ......... 141
Input Terminal Status..........cccccoviviieiie e 156
Input/output phase loss protection selection

(Pr. 251, Pr.872) ..o 174
Inrush current limit circuit fault (E.IOH)............c.ccccceennnn. 303
Insulation resistance test using megger ...........ccccoeneeee 325
Internal board fault(E.PE2)

Internal circuit fault (E.13)............. .

Inverter /0O Terminal Monitor...........c.ccccoovviiicennnn.
Inverter installation environment..............c.cccooein 8
Inverter operation ready (RY signal) ..........ccccccceennn. 147, 149
Inverter output shutoff signal (MRS signal, Pr. 17)............. 143
Inverter overload trip (electronic thermal relay function)

(B THT e 118, 299
Inverter placement............coooiveiiiiicc e 11
Inverter replacement.............cooooiieiiiine 321
Inverter reset (Err.) ..., 292, 295
Inverter reset (RES signal)...........cccccoeevnniiccennnn, 141, 292
Inverter run enable signal (FR-HC2/FR-CV connection) (X10

SIGNAI) ... 132, 141
Inverter running (RUN signal) ...147, 149
Inverter thermal load factor ..., 156

Inverter-generated noises and their reduction techniques...46

J

Jog operation (Pr. 15, Pr. 16)....................
JOG operation selection (JOG signal)

L
Leakage currents and countermeasures.............ccocccooeenrnn. 44
Life alarm (Y90 signal).......ccccocovivieiieniccceeee 147, 266
Load pattern selection (Pr. 14) ..o, 102
Low-speed operation command (RL signal) ................ 104, 141
M
Magnitude of frequency change setting (Pr. 295)............... 277
Maintenance signal output (MT)........ccccocvvniiiieinnn.

Maintenance timer alarm (Pr. 503, Pr. 504)
Maintenance timer signal (Y95 signal)

Manual torque boost (Pr. 0, Pr. 46) .......cccccocovvviivnnnicnnn
Maximum/minimum frequency (Pr. 1, Pr. 2, Pr. 18).............. 98
Measurement of converter output voltage.............cccccoooeeee. 325
Measurement of CUrrents .............ccooeeeiininiccieeceee 325
Measurement of inverter input power factor......................... 325
Measurement of inverter output frequency............cc............ 325
Measurement Of POWETS............coooreuruiiinieeeeee e 324
Measurement of voltages and use of PT...........c.cccooovinen. 324
Middle-speed operation command (RM signal)........... 104, 141
Mitsubishi inverter protocol
(computer link communication) .............cccccccoevrnncncicnnns 221
MODBUS RTU communication specifications (Pr. 117, Pr.
118, Pr. 120, Pr. 122, Pr. 343, Pr. 502, Pr. 549).............. 234
Monitor display selection of DU/PU and terminal FM (Pr. 52,
Pr. 54, Pr. 170, Pr. 171, Pr. 268, Pr. 563, Pr. 564).......... 156
Motor Load Factor...........ccooeiiiiiiciiceece e 156
Motor overheat protection (Electronic thermal O/L relay) (Pr.
9, P 5T e 118
Motor overload trip (electronic thermal relay function)
(ETHM) oo 118, 300
Motor thermal load factor .............cccoeeeiinniiceccce 156

344

MOLOr TOFQUE ... 156
N
Names and functions of the operation panel......................... 60
0]
Operation by multi-speed operation (Pr. 4 to Pr. 6, Pr. 24 to
Pr. 27, Pr. 232 10 Pr. 239).....ccoiiiiceeeeeee 104

Operation command source and speed command source
during communication operation (Pr. 338, Pr. 339, Pr. 550,

Pr.551) o 207
Operation mode at power-ON (Pr. 79, Pr. 340) .................. 206
Operation mode selection (Pr. 79) .......cccccoovviiinnnnncnn. 196
Operation panel frequency setting/key lock operation

selection (Pr. 161) ....ccoooiiiicccee e 275
Operation panel lock (HOLD)..........ccovoviieenniieens 275, 294
Operation selection at communication error occurrence (Pr.

121, Pr. 122, Pr. 502) c..coooiiiiiieei s 217
Optimum excitation control (Pr. 60).............cccooovviennncnne. 175
Option fault (E.1) ..o
Option fault (E.OPT) ...c.coiiiiiiiccee e
Option input terminal status.....

Option output terminal status
OUtPUL CUITENT. ..o

Output current detection (Y12 signal)................... 147, 147, 152
Output current detection function (Y12 signal, Y13 signal, Pr.

150 10 Pr. 153) s 152
Output Current Peak Value ............ccccoeoeiinininiecene. 156, 161
Output freqUENCY........c.ceeieeiiiiceceeee s 156, 161
Output frequency detection (FU signal)........................ 147,151
Output phase 10ss (E.LF)......ccccoooiviiiiice 174, 301
OULPUL POWET ... e 156
Output side earth (ground) fault overcurrent at start

(E-GF) oo 174, 301
Output stop (MRS signal).........cccooeeeeeiinseeeeen 141, 143
Output terminal function selection (Pr. 190 to Pr. 192)...... 147
Output Terminal Status ...........ccooveeeeiieeee 156, 156
OUutput VOIRAGE ... 156
Overcurrent trip during acceleration (E.OC1).........c.c......... 298
Overcurrent trip during constant speed (E.OC2) 298
Overcurrent trip during deceleration or stop (E.OC3)......... 298
Overload alarm (OL signal) .........cccccovviieennnicccens 94, 147

P

Parameter list...........ooiiiiee e 64
Parameter storage device fault

(control circuit board) (E.PE).........cccccovniiiiiiniiicns 302
Parameter write disable selection (Pr. 77)............ccccoeenne. 189
Parameter write error (Er1 to Erd).........coooeeivvvicccnne, 294
Password function (Pr. 296, Pr. 297)........cccccovvvnniiinnnnn. 193
Password locked (LOCD)........ccccoeeuinniiiciccseeccceenes 294
Periodic iNSPeCtioN...........cooeiiieiiceeec e 314
Peripheral devices............cooiiiiiieiiiecee e 4
PID control (Pr. 127 to Pr. 134).....ccccccoviiiiiiicceee 248
PID control valid terminal (X14 signal).................. 141, 248, 255
PID Deviation..........cooeiieiiciicececee e 156, 248, 255
PID Forward/Reverse Rotation Output

(RL SIgNal) ... 147, 248, 255
PID lower limit (FDN signal) 147, 248, 255
PID Measured Value.............cccooeniiinniinciee 156, 248, 255
PID Set Point .......ccooiiiiceceeeee 156, 248, 255



PID upper limit (FUP signal)..........ccccccooevnninnee 147, 248, 255

Power failure deceleration signal (Y46 signal) 147,170
Power supply harmonicCs............cccoeiviiniieiceceeee 48
Power-failure deceleration stop function (Pr. 261)............. 170
Pressure test..........cooo oo 326
PU contrast adjustment (Pr. 991).......cccccoovviiiiiinnnns 278
PU disconnection (E.PUE)..........cccccccovnnniinnnae. 186, 217, 302
PU display language selection(Pr. 145).........ccccccccoeviininnnns 274
PU operation external interlock (X12 signal)............... 141, 196
PU StOP (PS)...oiiiiiiceiiiecccee e 186, 296
PU/NET operation switchover (turning ON X65 selects PU
operation) (X65 signal)...........cccccoeeinnnniiiieen. 141, 204
PU-External operation switchover (turning ON X16 selects
external operation) (X16).........ccccceivvniccennnn. 141, 203
PWM carrier frequency and soft-PWM control (Pr. 72, Pr.
240) et 176
R
Reference of the terminal FM (pulse train output) (Pr. 55, Pr.
BB) o vveeoeeeeeeeeee oo 161
Reference voltage output ..........ccccocovniiciinnnes 156, 162
Regeneration avoidance function (Pr. 665, Pr. 882, Pr. 883,
Pr. 885, Pr. 886).......ccciiiiiiriiicicieene e 263
Regenerative brake duty..............ccooiiiiiinnn 132, 156
Regenerative brake prealarm (RB)..........ccccccoovvnnes 132, 296
Regenerative brake prealarm (RBP signal)................. 132, 147
Regenerative overvoltage trip during acceleration
(ELOVA) oo 263, 299
Regenerative overvoltage trip during constant speed
(=302 T 263, 299
Regenerative overvoltage trip during deceleration or stop
(=0 1Y) OO 263, 299
Remote output (REM signal)............ccccovvveeevciieiinnne. 147, 154
Remote output selection
(REM signal, Pr. 495 t0 Pr. 497) .......ccccooeiveiieiiee, 154
Remote setting (RH, RM, RL signal) ...............cccoo...... 108, 141
Remote setting function (Pr. 59)........cccccovevivveiviiiiiciie, 108
Replacement of parts............c.ccocoovvveiiieeiieiccceee 318
Reset selection/disconnected PU detection/PU stop selection
(P 75) e 186
Response level of analog input and noise elimination
(P 74) e 180
Retry count excess (E.RET)........ccccoovvivviiiviciiicine. 172, 303
Retry function (Pr. 65, Pr. 67 to Pr. 69)...........cccccoeeivennin. 172
Reverse rotation command (assigned to STR terminal (Pr.
179) only) (STR signal) .......ccocveieveiieiiece, 141, 145
Reverse rotation prevention selection (Pr. 78).................... 190
RUN key rotation direction selection (Pr. 40)..................... 274
S
Safety circuit fault (E.SAF) ..........cccoiieiiiieccee 31, 304
Safety stop (SA) ... 31,297

Safety stop function (available only for the safety stop function

Shortest acceleration/deceleration (automatic acceleration/
deceleration) (Pr. 61 to Pr. 63, Pr. 292, Pr. 293)............ 116
Slip compensation (Pr. 245 t0 Pr. 247) .......cccoovoevveeiennn. 93

Specification of main circuit terminal..............cccocoooerrennnn.
Speed display and speed setting (Pr. 37)
Speed smoothing control (Pr. 653).........cccccoiiiinniiines
Stall prevention (E.OLT)......ccccooeinrniiceeinerceeenns
Stall prevention (overcurrent) (OL)........ccccccevvvrircennns
Stall prevention (overvoltage) (OL)........ccccccovvvvirecnnee 263, 296
Stall prevention operation (Pr. 22, Pr. 23, Pr. 48, Pr. 66, Pr.
154, Pr. 156, Pr. 157, Pr. 277) oo 94
Standard control circuit terminal model.............c.ccocoooiinne 27
Start self-holding selection (STOP signal).................... 141, 145
Start signal operation selection (STF, STR, STOP signal, Pr.
250). e 145
Starting frequency and start-time hold function (Pr. 13, Pr.
BT ) e 114
Stop selection (Pr. 250).........cccociiiinnniiccceeeecceens 134
Stop-on contact control function (Pr. 6, Pr. 48, Pr. 270, Pr.
275, Pr.276) ...t 135
Stop-on contact selection 0 (RL signal) ...135, 141
Stop-on contact selection 1 (RT signal)..........c.cccoe.c.. 135, 141
T
Terminal 4 input selection (AU signal) ..........c.cccocoeeeee. 141,178
Terminal arrangement of the main circuit terminal, power
supply and the motor Wiring.............cccccceoonnncccicinnee 16
Terminal connection diagram............ccccooveeeiiininnnnecncen. 14

Terminal FM calibration (calibration parameter CO (Pr. 900)).
162

To exhibit the best performance of the motor performance
(offline auto tuning) (Pr. 71, Pr. 80 to Pr. 84, Pr. 90 to Pr. 94,

Pr. 96, Pr. 859).......coiiiiiiirccee e 122
u
Undervoltage (UV)......cccoooiiiiiicceee s 297
Up-to-frequency signal (SU signal).......... ...147, 151
USB communication (Pr. 547, Pr. 548).......ccccccccoviiinnnnn. 247
USB communication fault (E.USB)............ccccccoeennne. 247, 303
Use of CT and transducer.............cccocceuivniiviicnienen. 325
\'
V/F switchover (V/F control is exercised when X18 is ON)
(X118 SIgNaA) ..o 86, 141
w
Wiring and configuration of PU connector........................... 213
WIFING COVET.......oiiiiiiiiiicccttet ettt 7
WIiring iNStrUCtioNS ...........oooveviiiiiiiicccrccce e 30
Wiring of control Circuit .............ccocovvnniiiecccce 27
Zz
Zero current detection (Y13 signal)..........cccoovveivennne. 147, 152

345



REVISIONS

*The manual number is given on the bottom left of the back cover.

Revision Date

*Manual Number

Revision

Apr. 2007

IB(NA)-0600277ENG-A

First edition

Jun. 2007

IB(NA)-0600277ENG-B

* FR-E720-11K, 15K
« Setting value "61 and 62" of Pr. 52 DU/PU main display data selection
« Setting value "61 and 62" of Pr. 54 FM terminal function selection

Feb. 2008

IB(NA)-0600277ENG-C

* FR-E740-0.4K to 15K

* Pr. 147 Acceleration/deceleration time switching frequency
* Internal board fault (E.PE2)

* Index (APPENDIX)

Dec. 2008

IB(NA)-0600277ENG-D

Addition
*« FR-E720S-0.1K to 2.2K
* FR-E710W-0.1K to 0.75K

Modification

* 5.5 Check first when you have a trouble

Jun. 2009

IB(NA)-0600277ENG-E

Addition
* FR-E720-0.1KSC to 15KSC

* FR-E740-0.4KSC to 15KSC

* FR-E720S-0.1KSC to 2.2KSC

* Setting values "80, 81, 180, 181" of Pr.190 to Pr.192 (Output terminal function
selection)

* Pr. 296 Password lock level

* Pr. 297 Password lock/unlock

» Password locked (LOCd)

« Safety stop (SA)

* Option fault (E.OPT)

« Safety circuit fault (E.SAF)

Sep. 2010

IB(NA)-0600277ENG-F

Addition
* Setting values "68, 168" of Pr.190 to Pr.192 (Output terminal function selection)

* 24V external power supply operation (EV)

[ Partial modification |

+ Safety stop function

Jul. 2018

IB(NA)-0600277ENG-G

Addition
* SF-PRincluded (Pr. 71 ="1")

* Pr. 154 Voltage reduction selection during stall prevention operation

346 IB(NA)-0600277ENG-G




MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE: TOKYO BUILDING 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN

FR-E700 TORISETSU OUYOU
‘MODEL EIBUN ’
MODEL
‘ CODE 1AJ020 ’

IB(NA)-0600277ENG-G (1807)MEE Printed in Japan Specifications subject to change without notice.



	FR-E700 INSTRUCTION MANUAL (Applied)
	This section is specifically about safety matters
	CONTENTS
	1 OUTLINE
	1.1 Product checking and parts identification
	1.2 Inverter and peripheral devices
	1.2.1 Peripheral devices

	1.3 Removal and reinstallation of the cover
	1.3.1 Front cover
	1.3.2 Wiring cover

	1.4 Installation of the inverter and enclosure design
	1.4.1 Inverter installation environment
	1.4.2 Cooling system types for inverter panel
	1.4.3 Inverter placement


	2 WIRING
	2.1 Wiring
	2.1.1 Terminal connection diagram

	2.2 Main circuit terminal specifications
	2.2.1 Specification of main circuit terminal
	2.2.2 Terminal arrangement of the main circuit terminal, power supply and the motor wiring
	2.2.3 Cables and wiring length

	2.3 Control circuit specifications
	2.3.1 Control circuit terminal
	2.3.2 Changing the control logic
	2.3.3 Wiring of control circuit
	2.3.4 Safety stop function (available only for the safety stop function model)
	2.3.5 Connection to the PU connector

	2.4 Connection of stand-alone option unit
	2.4.1 Connection of a dedicated external brake resistor (MRS type, MYS type, FR-ABR) (0.4K(SC) or higher)
	2.4.2 Connection of the brake unit (FR-BU2)
	2.4.3 Connection of the high power factor converter (FR-HC2)
	2.4.4 Connection of the power regeneration common converter (FR-CV)
	2.4.5 Connection of the DC reactor (FR-HEL)


	3 PRECAUTIONS FOR USE OF THE INVERTER
	3.1 EMC and leakage currents
	3.1.1 Leakage currents and countermeasures
	3.1.2 EMC measures
	3.1.3 Power supply harmonics
	3.1.4 Harmonic suppression guideline in Japan

	3.2 Installation of power factor improving reactor
	3.3 Power-OFF and magnetic contactor (MC)
	3.4 Inverter-driven 400V class motor
	3.5 Precautions for use of the inverter
	3.6 Failsafe of the system which uses the inverter

	4 PARAMETERS
	4.1 Operation panel
	4.1.1 Names and functions of the operation panel
	4.1.2 Basic operation (factory setting)
	4.1.3 Easy operation mode setting (easy setting mode)
	4.1.4 Changing the parameter setting value
	4.1.5 Displaying the set frequency

	4.2 Parameter list
	4.2.1 Parameter list

	Parameters according to purposes
	4.3 Control mode
	4.3.1 Changing the control method (Pr. 80, Pr. 81, Pr. 83, Pr. 84, Pr. 800)

	4.4 Adjustment of the output torque (current) of the motor
	4.4.1 Manual torque boost (Pr. 0, Pr. 46)
	4.4.2 Advanced magnetic flux vector control (Pr. 71, Pr. 80, Pr. 81, Pr. 83, Pr. 84, Pr. 89, Pr. 800)
	4.4.3 General-purpose magnetic flux vector control (Pr. 71, Pr. 80, Pr. 81, Pr. 83, Pr. 84, Pr. 800)
	4.4.4 Slip compensation (Pr. 245 to Pr. 247)
	4.4.5 Stall prevention operation (Pr. 22, Pr. 23, Pr. 48, Pr. 66, Pr. 154, Pr. 156, Pr. 157, Pr. 277)

	4.5 Limiting the output frequency
	4.5.1 Maximum/minimum frequency (Pr. 1, Pr. 2, Pr. 18)
	4.5.2 Avoiding mechanical resonance points (frequency jumps) (Pr. 31 to Pr. 36)

	4.6 V/F pattern
	4.6.1 Base frequency, voltage (Pr. 3, Pr. 19, Pr. 47)
	4.6.2 Load pattern selection (Pr. 14)

	4.7 Frequency setting by external terminals
	4.7.1 Operation by multi-speed operation (Pr. 4 to Pr. 6, Pr. 24 to Pr. 27, Pr. 232 to Pr. 239)
	4.7.2 Jog operation (Pr. 15, Pr. 16)
	4.7.3 Remote setting function (Pr. 59)

	4.8 Setting of acceleration/deceleration time and acceleration/ deceleration pattern
	4.8.1 Setting of the acceleration and deceleration time (Pr. 7, Pr. 8, Pr. 20, Pr. 21, Pr. 44, Pr. 45, Pr. 147)
	4.8.2 Starting frequency and start-time hold function (Pr. 13, Pr. 571)
	4.8.3 Acceleration/deceleration pattern (Pr. 29)
	4.8.4 Shortest acceleration/deceleration (automatic acceleration/deceleration) (Pr. 61 to Pr. 63, Pr. 292, Pr. 293)

	4.9 Selection and protection of a motor
	4.9.1 Motor overheat protection (Electronic thermal O/L relay) (Pr. 9, Pr. 51)
	4.9.2 Applied motor (Pr. 71, Pr. 450)
	4.9.3 Exhibiting the best performance for the motor (offline auto tuning) (Pr. 71, Pr. 80 to Pr. 84, Pr. 90 to Pr. 94, Pr. 96, Pr. 859)

	4.10 Motor brake and stop operation
	4.10.1 DC injection brake (Pr. 10 to Pr. 12)
	4.10.2 Selection of a regenerative brake (Pr. 30, Pr. 70)
	4.10.3 Stop selection (Pr. 250)
	4.10.4 Stop-on contact control function (Pr. 6, Pr. 48, Pr. 270, Pr. 275, Pr. 276)
	4.10.5 Brake sequence function (Pr. 278 to Pr. 283, Pr. 292)

	4.11 Function assignment of external terminal and control
	4.11.1 Input terminal function selection (Pr. 178 to Pr. 184)
	4.11.2 Inverter output shutoff signal (MRS signal, Pr. 17)
	4.11.3 Condition selection of function validity by second function selection signal (RT)
	4.11.4 Start signal operation selection (STF, STR, STOP signal, Pr. 250)
	4.11.5 Output terminal function selection (Pr. 190 to Pr. 192)
	4.11.6 Detection of output frequency (SU, FU signal, Pr. 41 to Pr. 43)
	4.11.7 Output current detection function (Y12 signal, Y13 signal, Pr. 150 to Pr. 153)
	4.11.8 Remote output selection (REM signal, Pr. 495 to Pr. 497)

	4.12 Monitor display and monitor output signal
	4.12.1 Speed display and speed setting (Pr. 37)
	4.12.2 Monitor display selection of DU/PU and terminal FM (Pr. 52, Pr. 54, Pr. 170, Pr. 171, Pr. 268, Pr. 563, Pr. 564)
	4.12.3 Reference of the terminal FM (pulse train output) (Pr. 55, Pr. 56)
	4.12.4 Terminal FM calibration (calibration parameter C0 (Pr. 900))

	4.13 Operation selection at power failure and instantaneous power failure
	4.13.1 Automatic restart after instantaneous power failure/flying start (Pr. 30, Pr. 57, Pr. 58, Pr. 96, Pr. 162, Pr. 165, Pr. 298, Pr. 299, Pr. 611)
	4.13.2 Power-failure deceleration stop function (Pr. 261)

	4.14 Operation setting at fault occurrence
	4.14.1 Retry function (Pr. 65, Pr. 67 to Pr. 69)
	4.14.2 Input/output phase loss protection selection (Pr. 251, Pr. 872)
	4.14.3 Earth (ground) fault detection at start (Pr. 249)

	4.15 Energy saving operation
	4.15.1 Optimum excitation control (Pr. 60)

	4.16 Motor noise, EMI measures, mechanical resonance
	4.16.1 PWM carrier frequency and soft-PWM control (Pr. 72, Pr. 240)
	4.16.2 Speed smoothing control (Pr. 653)

	4.17 Frequency setting by analog input (terminal 2, 4)
	4.17.1 Analog input selection (Pr. 73, Pr. 267)
	4.17.2 Response level of analog input and noise elimination (Pr. 74)
	4.17.3 Bias and gain of frequency setting voltage (current) (Pr. 125, Pr. 126, Pr. 241, C2 (Pr. 902) to C7 (Pr. 905))

	4.18 Misoperation prevention and parameter setting restriction
	4.18.1 Reset selection/disconnected PU detection/PU stop selection (Pr. 75)
	4.18.2 Parameter write disable selection (Pr. 77)
	4.18.3 Reverse rotation prevention selection (Pr. 78)
	4.18.4 Extended parameter display and user group function (Pr. 160, Pr. 172 to Pr. 174)
	4.18.5 Password function (Pr. 296, Pr. 297)

	4.19 Selection of operation mode and operation location
	4.19.1 Operation mode selection (Pr. 79)
	4.19.2 Operation mode at power-ON (Pr. 79, Pr. 340)
	4.19.3 Start command source and frequency command source during communication operation (Pr. 338, Pr. 339, Pr. 550, Pr. 551)

	4.20 Communication operation and setting
	4.20.1 Wiring and configuration of PU connector
	4.20.2 Initial settings and specifications of RS-485 communication (Pr. 117 to Pr. 120, Pr. 123, Pr. 124, Pr. 549)
	4.20.3 Operation selection at communication error occurrence (Pr. 121, Pr. 122, Pr. 502)
	4.20.4 Communication EEPROM write selection (Pr. 342)
	4.20.5 Mitsubishi inverter protocol (computer link communication)
	4.20.6 MODBUS RTU communication specifications (Pr. 117, Pr. 118, Pr. 120, Pr. 122, Pr. 343, Pr. 502, Pr. 549)
	4.20.7 USB communication (Pr. 547, Pr. 548)

	4.21 Special operation and frequency control
	4.21.1 PID control (Pr. 127 to Pr. 134)
	4.21.2 Dancer control (Pr. 44, Pr. 45, Pr. 128 to Pr. 134)
	4.21.3 Droop control (Pr. 286 to Pr. 287)
	4.21.4 Regeneration avoidance function (Pr. 665, Pr. 882, Pr. 883, Pr. 885, Pr. 886)

	4.22 Useful functions
	4.22.1 Cooling fan operation selection (Pr. 244)
	4.22.2 Display of the life of the inverter parts (Pr. 255 to Pr. 259)
	4.22.3 Maintenance timer alarm (Pr. 503, Pr. 504)
	4.22.4 Current average value monitor signal (Pr. 555 to Pr. 557)
	4.22.5 Free parameter (Pr. 888, Pr. 889)

	4.23 Setting from the parameter unit and operation panel
	4.23.1 RUN key rotation direction selection (Pr. 40)
	4.23.2 PU display language selection (Pr. 145)
	4.23.3 Operation panel frequency setting/key lock operation selection (Pr. 161)
	4.23.4 Magnitude of frequency change setting (Pr. 295)
	4.23.5 Buzzer control (Pr. 990)
	4.23.6 PU contrast adjustment (Pr. 991)

	4.24 FR-E500 series operation panel (PA02) setting
	4.24.1 Built-in potentiometer switching (Pr. 146)
	4.24.2 Bias and gain of the built-in frequency setting potentiometer (C22 (Pr. 922) to C25 (Pr. 923))

	4.25 Parameter clear/ All parameter clear
	4.26 Initial value change list
	4.27 Check and clear of the fault history

	5 TROUBLESHOOTING
	5.1 Reset method of protective function
	5.2 List of fault or alarm indications
	5.3 Causes and corrective actions
	5.4 Correspondences between digital and actual characters
	5.5 Check first when you have a trouble
	5.5.1 Motor does not start
	5.5.2 Motor or machine is making abnormal acoustic noise
	5.5.3 Inverter generates abnormal noise
	5.5.4 Motor generates heat abnormally
	5.5.5 Motor rotates in the opposite direction
	5.5.6 Speed greatly differs from the setting
	5.5.7 Acceleration/deceleration is not smooth
	5.5.8 Speed varies during operation
	5.5.9 Operation mode is not changed properly
	5.5.10 Operation panel display is not operating
	5.5.11 Motor current is too large
	5.5.12 Speed does not accelerate
	5.5.13 Unable to write parameter setting


	6 PRECAUTIONS FOR MAINTENANCE AND INSPECTION
	6.1 Inspection items
	6.1.1 Daily inspection
	6.1.2 Periodic inspection
	6.1.3 Daily and periodic inspection
	6.1.4 Display of the life of the inverter parts
	6.1.5 Checking the inverter and converter modules
	6.1.6 Cleaning
	6.1.7 Replacement of parts
	6.1.8 Inverter replacement

	6.2 Measurement of main circuit voltages, currents and powers
	6.2.1 Measurement of powers
	6.2.2 Measurement of voltages and use of PT
	6.2.3 Measurement of currents
	6.2.4 Use of CT and transducer
	6.2.5 Measurement of inverter input power factor
	6.2.6 Measurement of converter output voltage (across terminals P/+ and N/-)
	6.2.7 Measurement of inverter output frequency
	6.2.8 Insulation resistance test using megger
	6.2.9 Pressure test


	7 SPECIFICATIONS
	7.1 Rating
	7.2 Common specifications
	7.3 Outline dimension drawings

	APPENDIX
	Appendix 1 For customers who are replacing the conventional model with this inverter
	Appendix 1-1 Replacement of the FR-E500 series

	Appendix 2 Specification change
	Appendix 2-1 Changed Functions

	Appendix 3 Index
	Numerics
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	L
	M
	N
	O
	P
	R
	S
	T
	U
	V
	W
	Z


	REVISIONS



