MITSUBISHI
ELECTRIC

MDU Breaker

Instruction Manual
Applicable Models NF250-SEV with MDU, NF250-HEV with MDU for BREAKER MOUNTING TYPE

e Be sure to fully understand this Instruction Manual before using the product.
e After reading the manual, keep it at hand for your future reference.
e Deliver this Instruction Manual to the end user.

e In the case of MDU with CC-Link transmission, read the following related manual in addition to this manual.
[1] CC-Link System Master —Local Module User’'s Manual.
[2] MDU Breaker Programming Manual(CC-Link).
* The CC-Link version is “CC-Link Ver.1.10.”

The marks used respectively mean the following.

A Wrong handling can cause dangerous situation in which possibility of fatal accidents or serious
Danger injuries assumed.

A . Wrong handling can cause dangerous situation in which possibility of significant or minor
CaUtIOI‘I injuries or only impersonal damages assumed.

& Using this under certain conditions could cause electrical shock.
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1. Safety Precautions

This instruction manual is intended mainly for those who have technical knowledge of electricity, such as manufacturers of assembly products
using this product, electricians, and servicepersons. This manual is also for operators (end users) of this product.

A\ Caution

e For correct and safe usage, be sure to carefully read and fully understand the "Handling and Maintenance of Mitsubishi Molded Case Circuit
Breaker/Earth Leakage Circuit Breaker" and this instruction manual before use.

e Before installing or removing the MDU breaker, cut off the upper circuit breaker and make sure that no electricity is supplied.

e This product shall be handled by a person having technical knowledge.

2. Precautions for Use
Unless otherwise noted, the following terms used this instruction manual indicate the models shown below.

Model name
Molded Case Circuit Breaker (MCCB) NF250-SEV with MDU, NF250-HEV with MDU

2.1 Standard operating conditions

A\ Caution

e Use the MDU breaker within the standard operation conditions described below.
[1] Operating ambient temperature: -10°C to 40°C (However, the average temperature for 24 hours shall not exceed 35°C.)
[2] Storage ambient temperature: -25°C to +55°C (No condensation/freezing)
[3] Relative humidity: 85% or less without dew condensation.
[4] Altitude: 2000 m or less
[5] Atmosphere: There shall not be much dust, smoke, corrosive gas, flammable gas, water, and salt.
e Lowering ratio of operational current in special ambient temperature over 40°C.
50°C.....0.9 times 60°C.....0.7 times
e Do not wipe the MDU breaker off with a cloth soaked with thinner, detergent, or other chemicals.
Doing so may fade characters on the name plate, reduce insulation performance, or deform the mold.
When cleaning the product, use air cleaner or wipe it off with a dry cloth.
e There is no influence in the performance though the MDU case might discolor by the environment.
e The LCD may have bright (always on) or dark (always off) pixeis due to the characteristics of LCDs.
Because LCDs contain many display elements, there is no way to ensure that bright or dark pixels will never occur. Bright or dark pixels are
not defects in the product itself.




2.2 Dielectric strength test

A\ Caution

e Be sure to connect the circuit breaker and the MDU unit before starting the test.

e A transformer for measurement has been connected between the load side poles of the circuit breaker.
At the areas marked with "X" in the table below, do not perform the withstand voltage test between the load side poles. Doing so causes a
failure.
At the areas marked with "A" in the table below, the 500 V DC insulation resistance test does not cause breakdown. However, a low
insulation resistance value is shown.
The withstand voltage test and insulation resistance test can be performed without problems between the bundled line and load terminal of
the circuit breaker and the earth.

e The voltage between each terminal must not become DC5V or more when you do the cable check etc. of DA,DB,DG,SLD,and the terminal
FG for the CC-Link. It is likely to break down.

. Insulation .
Measurement point/test resistance test Withstand voltage test
Status of handle ON | oFfF | oN |oFf | Test
condition
Between live part and earth o o o o
Between left and middle poles A o X o
Line side Between middle and right poles A o X o
Between left and right poles A o X o
. Between middle and neutral poles (for 4-pole breaker) A o X o 2500 V AC
Between different poles Between left and middle poles A A X X 1 min.
Load side Between middle and right poles A A X X
Between left and right poles A A X X
Between middle and neutral poles (for 4-pole breaker) A A X X
Between line and load terminal - o - o
Between main circuit and MDU unit terminal (L1, L2) o o o o 2500 V AG
Between main circuit and MDU unit terminal (113, 114) (with electric energy pulse output (option)) o o o o 1 min
Between main circuit and MDU unit terminal (DA, DB, DG, SLD, FG) (with CC-Link communication 5 5 o o (Note 1')
(option)) (Note 3) (Note 4)
ae;;/ivoer:a);] MDU unit terminal (L1, L2) and MDU terminal (113, 114) (with electric energy pulse output o o o o 1500 V AC
Between MDU unit terminal (L1, L2) and MDU unit terminal (DA, DB, DG, SLD, FG) (with CC-Link ° ° o o (llltg]tqemé)
communication (option)) (Note 3) (Note 4)

Note 1. When testing, connect the MDU unit terminal (L1, L2, 113, 114, DA, DB, DG, SLD, FG) to the earth side.
Note 2. When testing, connect the MDU unit terminal (113, 114, DA, DB, DG, SLD, FG) to the earth side.

Note 3. Do not test between the MDU unit terminal (DA, DB, DG, SLD) and the MDU terminal (FG).

Note 4. When testing, be sure to handle the MDU unit terminals (DA, DB, DG, SLD, and FG) collectively.




2.3 Connection and installation

/\ Caution

e When using the MDU breaker, the line side and load side cannot be reversed.

e When installing the MDU breaker of breaker mounting type, do not remove the cable connecting the MDU unit and the circuit breaker. Doing
so causes a failure.

e When the MDU breaker of breaker mounting type with SLT (accessory device) on the right pole side, the MDU unit is placed separately.
In this case, a breaker-side connection cable is attached to the circuit breaker. For details, refer to Chapter 5 "Procedure for Installing and
Setting MDU Breaker".

e The connector of the breaker-side connection cable is insulated from the inside of the circuit breaker.

e Even if the power is supplied to the MDU breaker while the connector is open (not connected), the circuit breaker is designed not to break
down but to operate properly.

e |[f a MDU will be installed later, do so within 1.5 years from installing the MDU Breaker main unit.

e Since some space is required to install the connection cable, assure such space before installing the MDU breaker.

e Do not pull the connection cable and the breaker-side connection cable forcibly (15 N or less). Doing so may disconnect or break the cables.

e The connection cable and breaker-side connection cable forms a small signal circuit. Install them 10 cm or more away from power electric
circuits.
Also secure the cables near their connectors to prevent any external force applied to the connection sections when the front door is opened
or closed. When bending the cable, keep the radius 20 mm or more.

e The connectors between the MDU unit and the connection cable and between the connection cable and the breaker-side connection cable
should not be connected and disconnected exceeding 20 times.

e Supply the control power to L1 and L2 terminal of the MDU unit.
When control power is cut off, measurement, display, electric energy pulse output, and CC-Link communication cannot be performed. In this
control circuit, install MCCB or Fuses as a short-circuit protection device.

e When using the MDU breaker in a 192W (single-phase 2-wire system), make the connections as shown in Figure 1. Since the load side of
Phase 1 is a live part, ensure insulation.
As the measurement data, use the current of phase 2 or phase 3 and the voltage between phase 2 and phase 3. For the phase wire system
setting, select the 1p2W.

e When using the MDU breaker in a 1¢3W (single-phase 3-wire system), connect the neutral line to phase 2 as shown in Figure 2. For the
phase wire system setting, select the 1p3W.
Note that when the neutral line is connected to phase 1 or phase 3, the MDU cannot make measurement.
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Figure 1. Connection method in a 1p2W Figure 2. Connection method in a 1p3W

e Note that a 3-pole MDU breaker is not usable in the 3¢4W (3-phase 4-wire system).
The table below shows a case where a 3-pole MDU breaker is used in the 3p4W.

Measurement item Status Reason
Load current O: Voltage phase
gep Measurements cannot be made because CT does not exist in Phase N.
x: Phase N
Line voltage O: Between voltage phases

Measurements cannot be made because VT does not exist between Phase N.
x: Voltage phase - Phase N

Harmonic current O: Voltage phase

Measurements cannot be made because CT does not exist in Phase N.

x: Phase N

Electric power/ X
reactive power ) o )

- Since CT does not exist in Phase N and VT does not exist between Phase N, the
Electric energy/ X

. value for Phase N cannot be added.
reactive energy
Power factor X

Note: "O" indicates that the measurement is possible. "X" indicates that the measurement is impossible.




2.4 Preparation before use
The LCD of display part is covered with a protection sheet to prevent flaws and scratches. Remove it before starting the use.
When the sheet is removed, the LCD display part may light up because of generation of static electricity, which is not a malfunction. After a
while, it goes out due to self-discharge.
In addition, it may flicker during the internal process for display update.

Before the operation, [o o} {o OW U[o o] MDU unit
remove the protection °1O 8 O /

sheet. \ o e
® =

11

m == —
2 [ee]
Display part 1] I
=l
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[Breaker mounting typel

2.5 Requests
e The free warranty period and warranty scope for this product are as follows.
e Free warranty period
The free warranty period lasts for one year from the time of purchase.
e Warranty scope
(1) Any failures that occur during the warranty period will be repaired free of charge, assuming that the usage status, usage
method, usage environment, etc. are as described in the product’s catalog, User's Manual, warning labels, etc., and that the
product was used under standard conditions as described in the precautions, etc.
However, the free warranty period shall last a maximum of 18 months after manufacture, with a maximum of six months for the
distribution period after the product is shipped from Mitsubishi Electric.
(2) A fee will be charged for repairs under the following circumstances, even if the product is still within the free warranty period.
- Failures resulting from inappropriate storage/handling, carelessness, error, etc. on the customer’s part.
- Failures resulting from installation mistakes.
- Failures resulting from misuse or unreasonable modification.
- Failures resulting from fires, abnormal voltage, or other external events beyond human control, or from earthquakes, wind
disasters, or other natural disasters.
- Failures resulting from phenomena that could not be foreseen using the scientific technology standards at the time the product
was shipped by Mitsubishi Electric.
The free warranty described here applies only to the delivered product, and does not apply to any damage or the like caused
by failures in the delivered product.
e This free warranty does not apply to any damage or the like caused due to reprinting or reproducing the information included in this
document in whole or in part in any form without the consent of Mitsubishi Electric.
o All efforts have been made to keep the information in this document current as software and hardware is revised. However, there
may be cases where inconsistencies arise.

2.6 Notes on usage

(1) The products described in this Instruction Manual were designed and manufactured as general-purpose items meant for general
industrial use, etc. Please contact Mitsubishi Electric sales to discuss use for special purposes including atomic energy, electric
power, aerospace, medical, or passenger transport devices or systems.

(2) Mitsubishi Electric shall not be held responsible for damage caused for reasons not attributable to Mitsubishi Electric; opportunities
or profit lost by customers caused by Mitsubishi Electric product failure; damage caused from extraordinary circumstances,
secondary damage, accident compensation, damage to anything other than Mitsubishi Electric products, or compensation for any
other work, whether foreseen or not by Mitsubishi Electric.



3. Cautionary instructions for Handling MDU Breaker

3.1 Cautionary instructions for using MCCB
/\ Caution

e Electric work shall be conducted by a qualified person (electrical worker).

e The circuit breaker shall be maintained or inspected by a person having technical knowledge.
Cut off the upper circuit breaker and make sure that no electricity is being supplied. If electricity is being supplied, an electric shock may be
resulted.

e Correctly connect the line side and the load side. When connecting electric wires, securely tighten the terminal screws to the torque
specified on their container bag that comes with the product. Otherwise, a fire may be resulted.

e During installation, do not allow foreign materials, such as dust, concrete powder, and iron powder, or rain water to enter inside. Doing so
may result in a fire or operation failure.

e Ensure the protective earth of the loading equipment.

e When the 1¢3W or 3¢p4W is used, be sure to connect the neutral line to the neutral pole.

e When the circuit breaker has automatically tripped, remove the cause and then turn on the handle. Otherwise, an electric shock or a fire may
be resulted.

o Retighten the terminal screws regularly. Otherwise, a fire may be resulted.

3.2 Periodic inspections
To prevent trouble and to maintain the performance of the breaker, inspect the breaker one month after starting use and periodically

thereafter according to the operation environment. ] ]
Inspection Interval Guide

. ) o Once every

A Cautlon 1 Clean environment where the air is dry 2 or 3 years
eMake sure that the product is not energized prior to performing 5 Environment with low levels of dust, Once a year
periodic inspections. Otherwise, an electrical shock, a device corrosive gas, vapor, and salinity
failure, or a fire may be resulted. Environment other than that described in | Once every
ePeriodically tighten terminal screws. Otherwise, a fire may be 3 the above 1 and 2 6 months
resulted.
Check contents Criteria

1. Check whether the conductors are loose. They must not be loose. Otherwise, retighten screws at the
specified torque.

2. Check whether the cover and the base cracks and whether The cover and the base must not crack, or the handle must not

the handle breaks. break.

3. Check whether the breaker has been infiltrated by water and The breaker must not be infiltrated by water or be heavily dirtied by

is heavily dirtied by mud or dust. mud, or dust.

4. Check whether the temperature has abnormally risen. By visual inspection, the rear studs of terminals, the tightening
area of the main body, and the molded area must not discolor from
burning.

5. Check whether the ON/OFF operation is performed smoothly The operation must be performed smoothly.

with the handle.
6. Check whether the breaker trips with the trip button. The trip operation must be reset.




3.3 Cautionary instructions for using MDU breaker with PAL module (option)

/\ Caution

eCut OFF the control power before setting the pre-alarm pickup current.
e For the control power to the PAL module, refer to the table below.During the operation, set the voltage distortion to 10% or less.

Control power supply Allowable voltage Control VA
range

00-240 V AC, 50/60 Hz 80 to 264 V AC 5 VA or less

00-240 V DC 80 to 264 V DC

PAL (pre-alarm) module

Control power
P1

<— P2

LG
ﬂ|<\

Pre-alarm pickup current (Ip)

&K e setting knob
A
| \ Pre-alarm operation

display LED

Pre-alarm output
e—— 617(PALa)
618(PALc)

(1) PAL function

e When the load current exceeded the pre-alarm pickup current (Ip), the pre-alarm operation display LED starts blinking every second. When
the load current stays over the pre-alarm pickup current for the pre-alarm operating time, a contact output occurs, the pre-alarm operation
display LED stays lit, and the MDU breaker’s display shows the PAL alarm.
For the information displayed by the MDU breaker’s display, refer to "9.4 Method of display of fault/alarm and contents of the displayed".

e The method of resetting the pre-alarm output is selectable between electric self-retention and automatic reset. Select the method using the
operation switch part or via transmission.
Refer to "9.6.2 (5) Alarm reset method setting".
For reset, use the operation switch part.
For the procedure, refer to "(1) PAL in Section 7.2.1 Breaker alarms" and "9.5 Method of reset".

e The method of setting of the pre-alarm current value
Set the value by rotating the pre-alarm setting knob. As in the case of setting the rated current or the instantaneous tripping current, use a
flathead screwdriver.
The appropriate driver is 3 mm in tip width and 0.5 mm in thickness.
Do not apply excessive force more than necessary. Doing so may cause breakdown. (The appropriate operation torque is 0.05 Nem or
less.)

| Pre-alarm current Ip 0.7-0.75-0.8-0.85-0.9-0.95-1.0 x Ir
Underlined: Standard default value (unless otherwise specified)

PAL operating characteristics




(2) Terminal markings and functions of PAL
e Pre-alarm output terminal (617(PALa), 618(PALc)): Alarm output terminal for pre-alarm
e Control power terminal (P1, P2): Control power supply terminal for PAL module

/\ Caution

e Do not remove the connectors that connect between the circuit breaker and the PAL module and between the circuit breaker and the MDU
unit. If they are disconnected, reconnect them securely.

e Other internal accessory devices cannot be installed on the right pole side of the circuit breaker.
e The length of the wire to the side terminal block should be within 100 m. Wiring exceeding 100 m may cause malfunctions.

e For the contact capacity of Pre-alarm output, refer to the table below.

COS¢p =04
Voltage COSop =1 LR = 0.007
125V AC 3A 2A
250 V AC 3A 2A
30V DC 2A 2A
100V DC 0.4A 0.3A

(3) Appropriate tightening torque of the PAL module terminal

/\ Caution

e Securely connect the terminals by tightening them to the appropriate torque of 0.9 to 1.2 Nem.

10




3.4 Setting method of the operating characteristics

/\ Caution

e Before setting the characteristics, cut off the upper circuit breaker or put the circuit breaker you want to set in the OFF or TRIP mode.

Seal for current setting

OVER LED (red) /
70% LED (green) ‘—7
=
\ 1|, Replacement label (Note 1)
/ Note 1)
/ If the current setting Ir or characteristics
. o of over current operation is changed,
EJ; P 3 Over current operation test/ please use the replacement label for
Trip button  —F " Ul Characteristics setting indicate.
' o) — connector
(Push to Trip) I
1
N7 T . -
1[I Operating characteristics selector
= =
wiec
1O )21 O) el O]

e Setting of current setting(lr), instantaneous pickup current(li)

(1) Change the value with turning the operating characteristics selector.
Please use a flathead screwdriver show in the figure of lower right.
The appropriate a flathead is 3 mm in tip width and 0.5 mm in thickness. T
Do not apply excessive force more than necessary. Doing so may cause breakdown.
(The appropriate operation torque is 0.05 Nem or less.)

(2) Take out the label for current setting from the inside of the right side of circuit breaker.
And stick the label to the position under the handle.

r
A . \

Ir(Step adjustable) li(Step adjustable)
Model name NF250-SEV with MDU, NF250-HEV with MDU
Rated current In (A) 250
Current setting Ir (A) Variable from 125 to 250 (variable in 12.5-A steps)
Instantaneous pickup @ 2-3-4-5-6-8-10-12-14 x Rated current In
current li (A) 14 x Current setting Ir

Underlined: Setting for shipment.

e Setting method except current setting and instantaneous pickup current
In the case of change the characteristics except current setting and instantaneous pickup current, change the setting with the
operation check and setup unit "Y-360" (option) or display unit of MDU breaker.
For setting using "Y-360", refer to the instruction manual for "Y-360".
For settings using the MDU breaker, refer to "9.3 Method of check/setting of the operating characteristics".

LTD time: TL 12-60-80-100 s (at 200% Ir)
STD pickup current: Is 2-2.5-3-3.5-4-5-6-7-8-9-10 x Ir T Ramp characteristics
STD time: Ts 0.1-0.2-0.3 s ¢°f LTD
Ramp characteristics of LTD ON (I%t) — OFF (1% IATE
Ramp characteristics of STD ON (I%t) — OFF (FLAT)
Neutral pole protection: NP (Note 2) | ON (function) — OFF (none)
Underlined: Setting for shipment. /
Note 2)It can set only 4-pole circuit breaker. /
E{flasrpr% characteristics

11



3.5 Testing method
Check operation with load current or using the operation check and setup unit "Y-360" (option).
If the unit "Y-360" is used execute the test according to its manual.

/\ Caution

e You cannot test the measurement functions, alarm functions, display of fault cause/current, electric energy pulse output, and CC-Link
communication using the operation check and setup unit "Y-360".
However, overcurrent alarm OVER is transmit to the MDU breaker. When a trip occurs, the display unit enters the fault current display
mode. In this case, the fault currentis 0 A.

This section describes the procedure for the test by supplying the power to the circuit breaker.
(1) Supply AC current to the circuit breaker from a 3-phase power supply or single-phase power supply.
When using a single-phase power supply, supply the power via any two poles in series.

==j=a

Current adjustable resistor Current adjustable resistor

(2) You can check the status of each operating current with the LEDs on the front of the circuit breaker.
70% LED (green) --- Favorable when the LED lights up and stays illuminating within the range of 60% to 80% of the current setting Ir.
OVER LED (red) --- Favorable when the LED lights up and stays illuminating within the range of 105% to 125% of the current setting Ir.
Pre-alarm operation display LED --- Favorable when the LED starts blinking within £10% of the setting value.

(When Ip is 0.7, the result is favorable when the LED starts blinking within the range of 60% to 80% of
the current setting Ir.)

(3) You can check the long time delay/pre-alarm operating time by supplying the current equivalent to 200% of the current setting Ir.

However, if a current exceeding the current setting Ir is supplied before this test, the operating time is reduced and the first measurement is
invalid.

When the circuit breaker trips, the tripping circuit is reset and the operating time can be measured correctly next time.

200% of the
current

Trip

OVER LED (red) Long time delay
— operating time

Pre-alarm operation
display LED H_I_I_I_I_I_I_I_I_I_L Pre-alarm output

Pre-alarm
operating time

The result is favorable when the operating time measurement is within the range below.
Measurement item TL=12s TL=60s TL=80s TL=100s
Long time delay
operating time
Pre-alarm operating
time

9.6t0 14.4 s. 48to0 72s. 64 to 96 s. 80to 120 s.

48t07.2s. 24 t0 36 s. 32t048s. 401060 s.

3.6 Cautionary instructions for using the operation check and setup unit "Y-360"

e Connect “Y-360” to the test connector of the circuit breaker and then turn ON the POWER switch of “Y-360".
The alarm (OVER) may be output wrongly when “Y-360" is connected or disconnected while the control power is being supplied to the MDU
unit.

e When “Y-360” is connected while the control power is supplied to the MDU unit, the electric energy and the reactive energy may decrease.
(They return to the values of 30 minutes ago at the maximum.)
Before connecting “Y-360”, turned off the control power of the MDU unit or set them by the energy amount setting.
The electric energy when the control power is turned off is stored when the control power of the MDU unit is turned off.
For setting the electric energy, refer to "9.6.5 Method of setting of electric energy/reactive energy".
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4. Specifications of MDU breaker
4.1 Features of MDU breaker
e The MDU breaker measures and displays the load current, line voltage, electric power, reactive power, electric energy, reactive energy,
harmonic current (fundamental wave, 3, 51, 7t gt 11t {13t 15" 17" and 19™-order, and total), power factor, frequency.
e The MDU with electric energy pulse output (option) is able to output the electric energy as a pulse wave.
The MDU with CC-Link communication (option) is able to transmit the data of measurement.
e When the circuit breaker trips, the fault cause and the fault current are stored in nonvolatile memory (EEPROM).
This is helpful for investigation of the fault cause and recovery.(When the AL switch for transmission with MDU breaker (option) is
installed)
The maximum values of the load current (demand value), line voltage (present value), total harmonic current (demand value), electric
power (demand value), reactive power (demand value), electric energy (amount for 1 hours), and reactive energy (amount for 1 hours),
are stored in nonvolatile memory (EEPROM).
In addition, since the time of their occurrence is stored, it is helpful to grasp the peak time of the use of electricity.
e Some items/functions are not measured or displayed (transmitted) by certain models or according to certain specifications. In such
cases, those items/functions are skipped.

4.2 Functions of MDU breaker

Applicable model MCCB
Frame A 250
Model NF250-SEV/HEV with MDU

Current setting (A) ) )
Adjustable: 125 to 250 (in 12.5-A steps)
Item (Note 1) (Note 2)

Load current
Line voltage

o
[e]
& | Harmonic current o
S | Electric power o
2 | Reactive power o
< | Electric energy o
£ | Reactive energy o
% Power factor o
§ Frequency o
= | Fault cause LTD )
Fault current STD o
(Note 3) INST °
Phase wire system For 3-pole: 3p3W, 1¢3W, For 4-pole: 3¢4W (3-pole product is usable for 1¢2W.)
Installation method of MDU unit (Note 4) Breaker mounting type
Electric energy pulse output (Option) (Note 5) 0
CC-Link communication (Option) (Note 5) o
MDU control power supply 100 - 240 V AC/DC shared, 12 VA (Note 6)

(Allowable voltage range: 85% to 110%)
Note 1. For details on the measurement function, refer to "Measurement Functions".
Note 2. For the load current, line voltage, harmonic current, fault current, power factor, and frequency, their maximum measurement value blinks

when they are equal to or larger than their maximum measurement value.
(When a fault occurs, however, the fault cause and the fault current measurement value blink even if the value is less than the maximum
measurement value.)
When the electric power/reactive power is equal to or larger than the maximum measurement value, or when either load current or line
voltage is equal to or larger than the maximum measurement value, the value blinks.
The transmission data showing the maximum measurement value during CC-Link communication indicates that the input value is equal
to or larger than the maximum measurement value.

Note 3. Display and measurement of fault cause and fault current of INST trip are enabled when the AL switch for transmission with MDU breaker
(option) is installed.
Either of the latest fault cause or the latest fault current is displayed. They are not displayed simultaneously.

Note 4. When the MDU breaker of breaker mounting type with SLT (accessory device) on the right side, the MDU unit is placed separately.
The circuit breaker and the MDU unit are connected with a connection cable.
A 2-meter (standard) connection cable is included. (The connection cable length can be selected from 0.5 m, 3 m, 5m, and 10 m.)

Note 5. Simultaneous installation for the electric energy pulse output and CC-Link communication is not allowed.

Note 6. When the MDU unit control power is turned on, a rush current transitionally flows (maximum rush current: 2 A, energizing time: 1 ms (240
V AC)).

13



4.3 Specifications of electric energy pulse output, and CC-Link communication
4.3.1 Electric energy pulse output

Item Specification

Solid state relay (SSR)
Output element No-voltage a-contact (113, 114 terminal: no polarity)
Contact capacity Compatible with 24 V DC and 100-200 V AC, 20 mA
Qutput pulse unit

1,10, 100, 1000, and 10000 kWh/pulse (selectable)
Output pulse width 0.35t00.45s

Maximum wiring length 100 m (Note)
Note: Refer to the specifications of the combined electric operating device.

4.3.2 CC-Link communication

Item Specification

Transmission method Broadcast polling method
Transmission speed 10 M, 5 M, 2.5 M, 625 k, 156 kbps
Configuration of transmission path

Bus type (T-junction not allowed. However, 156 kbps and 625 kbps of CC-Link ver 1.10 are allowed.)
Number of occupied stations Remote device occupying 1 station

CC-Link ver.1.10 supported

Max. 1200 m (156 kbps), max. 900 m (625 kbps), max. 400 m (2.5 Mbps), max. 160 m (5 Mbps),
max. 100 m (10 Mbps)

Number of connected units Max. 42 units

Connecting cable Cables applicable to CC-Link Ver.1.10 (shielded 3-core twisted pair cables)
Note: For more information, visit the website of CC-Link Partner Association (http://www.cc-Link.org/).

Max. total extension cable length
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4.4 Name and function of each part of MDU breaker

This section describes the names and functions of parts. For details on the displayed items and setting procedures, refer to "9. Procedures for
Display, Operation, and Setting".

4.4.1 Display, operation switch, and display unit
These parts display and set measurement values, alarms, setting values, etc.

(1) Display
Displays measurement values, alarms, setting values, etc.

For breaker mounting type, the display direction of the display part is in accordance with the installation direction. Refer to "9.6.3 Method of
setting for LCD".

(2) Operation switch
Measurement values can be changed or set.

You can switch or operate the screen by moving the switch to the Up (Up), Down (Down), Left (Return), Right (Select), and Center (Enter)
positions.

For breaker mounting type, the switch is a four-direction + center-push switch.

(3) Display unit
“Display unit” is the general term for “Display part” and “Operation switch part”.

MDU unit
Terminal cover
STo_ ol 0 _of 0 __oft
[O1o|Olol O
Sl Sile R Siule
o @ T
— 9 @ 4
Display J)ﬁ E }
i E
boveeedy | i ‘ 1 N Right
— g‘t ‘ \]‘[ \ (Select)
Operation OW‘ - I /L ’1
switch ~ ; ) ifea@l > Left ‘ / Center
i o= | S— L = (Return) % 7‘
= ‘ L B Enter)
70 O [T SR
; ; e MM e S
Display unit L lo™~o) g lo~d & oo / "/ Down (Down)

- Operation switch part
[Breaker mounting type| peration swiich p

Connector cover

15



4.4.2 Terminal unit
(1) Control power terminals L1 and L2
These terminals connect the control power for the MDU unit. They have no polarity.

(2) Ground terminal FG
Perform D class grounding of terminal FG of the MDU unit.

(3) Pulse output terminals 113 and 114 (with electric energy pulse output (option))
These terminals are for electric energy pulse output. They have no polarity.

(4) CC-Link communication terminals DA, DB, DG, and SLD (with CC-Link communication (option))
These terminals connect CC-Link communication signals DA, DB, DG, and SLD.

FG
\ J%ﬂ
=
Control Control
power power
L2 L1 -
—
|
—
I al

] il
/ | \
/ / | I\ \ \
Removable _§_/ o AN
(1YY ) =YD
ey GEEEED

M Brmee

MDU

specification ©Ol@ |0 |® |6 |6

Pulse - [ - [ - [1is{ia
CC-Link -~ [Sb| - | DG [ DB | DA

|Termina| assignment: Breaker mounting type|

Note:In the case of No transmission type, the MDU unit does not have the removable connector.

/\ Caution

o Nothing should be connected to unused terminals. Do not use them for transition wiring purpose.
Connecting unused terminals may cause a failure in the MDU unit.
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5. Procedure for Installing and Setting MDU Breaker
5.1 Installing the circuit breaker

e Install the MDU breaker with the "circuit breaker fixing screws" that come with the circuit breaker.

/\ Caution

o Cut off the upper circuit breaker and make sure that no electricity is being supplied.

e Put the circuit breaker in the OFF or TRIP mode.

e When the connection cable is connected to the MDU breaker, take care so that the connection cable and the connector are not caught in.

e The connector of the connection cable is a precision component. During wiring, protect it adequately and take great care to prevent breakage.
e The connection cable is an exclusive part. If it is processed or a non-exclusive cable is used, correct measurement cannot be made.

e When installing the MDU breaker, leave at least 40 mm of space at both sides of the MDU breaker for wiring to the MDU unit.

Circuit breaker B Circuit breaker 1

installation position installation position

(at two places) (at four places)

tightening torque: tightening torque: &
v

(1.0to 1.4 N-m) (1.0to 1.4 N-m)

=l

5.2 Installing the connection cable to the circuit breaker - MDU unit separate installation type (with SLT (accessory
device) on the right side)
(1) Connect the connector of the connection cable to the connector of breaker-side connection cable. Insert the connector until it clicks into place.

Connection cable on the breaker side

Connection cable

/\ Caution

e Secure the connection cable with a clamp or other tool to prevent it from being exposed to excessive force.
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5.3 Installing MDU unit - For MDU unit separate installation type (with SLT (accessory device) on the right side)

/\ Caution

e The MDU unit contains a reset switch, a station No. setting switch (with CC-Link communication (option)), and a baud rate setting switch
(with CC-Link communication (option)).
After the installation, position the MDU unit at a place where you can access it easily to reset or change the settings.

(1) Installation on the IEC rail (35 mm)

X

I\ [1] Hook the unit.
N

- IEC rail

7777770077,

—_— (\& Stopper for IEC rail

[2] Slide down installation

(2) Removal from the IEC rail (35 mm)

=

LI

[2] Remove the
Connector cover.

Removable
connector

[1] Insert a flathead screwdriver.

Screwdriver insertion position
Connector cover

[3] Remove the connector by
loosening two screws on
the removable connector.

Screws

[5] Pull up the
unit.

<

Stopper for IEC rall
installation

J¥eEael

[4] Lower the stopper for
IEC rail installation.
(3) Installation of the connection cable

Open the terminal cover of the MDU unit to
connect the connection cable to the connector.

Terminal cover

When the terminal cover is removed, attach it
along the installation groove by referring to the
illustration on the right.

Installation groove
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5.4 Connecting electric wire to the MDU unit
Separate installation type]

/\ Caution

e M3 screw is used as the terminal on the line side of the MDU unit.
Tighten the screw to the appropriate torque (0.5 to 0.7 Nem).
e When two crimped terminals are used for transition wiring of the terminals on the line side of the MDU unit or other purpose, it may be
difficult to close the terminal cover depending on the type of the electric wire size or crimped terminals to be used.
When installing the terminal cover, fold the crimped terminals or take other means.
e To connect a wire to the terminal on the load side of the MDU unit, remove the connector cover and the removable connector.
Note:In the case of No transmission type, the MDU unit does not have the removable connector.

Terminal cover . .
e al cove Line side

* [2] Remove the «— M3 screw terminals
terminal
L1 Removable
connector
[1] Insert a screwdriver.
Screwdriver insertion position X
P i\ Removable connector
Connector cover .
Load side
Remove the connector by loosening the
screws (at two places).
e The applicable wire sizes for the removable connector are as follows.

Applicable wire size 1-line connection 2-line connection
Single wire 0.2t0 2.5 mm? 0.2t0 1.0 mm?
Twisted wire 0.2 to 2.5 mm? 0.2 to 1.5 mm?
Twisted wire with rod terminal (without insulation sleeve) |0.25 to 2.5 mm? (note 1) 0.25to 1.0 mm? (note 1)
Twisted wire with rod terminal (with insulation sleeve) 0.25to 2.5 mm? (note 2) 0.5 to 1.5 mm? (note 3)

Note 1. The A series to show as follows applies.
Note 2. The Al series to show on the following page applies.
Note 3. The AI-TWIN series to show on the following page applies.
Note 4. When polyethylene insulation vinyl sheath cables (equivalent to those with a CPEV shield) are used, the connection of two
wires, up to 1.2 mm® as solid wires, is possible.
e Insert an electric wire to the terminal and tighten it to the appropriate torque.

Keep the screw straight and tighten it slowly at first.

Appropriate tightening torque 0.51t0 0.6 Nem

Tool: flat-blade screwdriver Tip thickness: 0.6 mm, overall width: 3.5 mm

[Recommended screwdriver: Screwdriver manufactured by Phoenix Contact, Model: SZS 0.6 x 3.5]
Wire strip length 7 mm

e For treatment of the end of the single wire, just strip it and connect it as it is.
For the twisted wire, strip the wire shield, twist the cores, and then insert it into the connected part.
Carefully prevent the barbed wire from short-circuiting an adjacent pole. Do not solder the core wires.
Following compression pin terminal is recommended.
Manufacturer : Phoenix contact
A series (without insulation sleeve)
Cross section of wiring  0.25mm? : A 0.25-7 (Catalog N0.3202478) (note 5)
Cross section of wiring  0.5mm? : A 0.5-8 (Catalog N0.3202481) (note 5)
Cross section of wiring  0.75mm? : A 0.75-8 (Catalog N0.3202504) (note 5)
Cross section of wiring 1mm?  : A1-8  (Catalog No.3202517) (note 5)
Cross section of wiring  1.5mm? : A 1.5-7 (Catalog No.3200263)
Cross section of wiring  2.5mm? : A 2.5-7 (Catalog No.3200289)
Note 5. A 0.25-7/ A 0.5-8/ A 0.75-8/ A 1-8 A can insert two of them in a connector.

Al series (with insulation sleeve)

Cross section of wiring  0.25mm? : Al 0.25-8 YE(Catalog No.3200852)
Cross section of wiring  0.5mm? : Al 0.5-8 WH(Catalog No.3200014)
Cross section of wiring  0.75mm? : Al 0.75-8 GY(Catalog N0.3200519)
Cross section of wiring  1mm? - Al 1-8 RD(Catalog N0.3200030)
Cross section of wiring  1.5mm? : Al 1.5-8 BK(Catalog No.3200043)
Cross section of wiring 2.5mm?2 : Al 2.5-8 BU(Catalog N0.3200522)

AI-TWIN series (with insulation sleeve)

Terminal for 2wires 0.5mm? x 2 : AI-TWIN 2% 0.5-8 WH(Catalog No.3200933)
Terminal for 2wires 0.75mm?x2 : AI-TWIN 2x0.75-8 GY(Catalog No.3200807)
Terminal for 2wires Tmm?2x 2 : AI-TWIN 2% 1-8 RD(Catalog No0.3200810)
Terminal for 2wires 1.5mm? x 2 : AI-TWIN 2x 1.5-8  BK(Catalog No.3200823)
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Pin terminal

Please contact to the manufacturer as for further details. Metal pin

However the length of pin terminal (compression) is

longer than 7mm cut the metal pin as follows. |
7 mm

cut

e After connecting the wires, attach the removable connector and tighten it with screws. The appropriate tightening torque is 0.2 to 0.3 Nem.

Tighten the screws (at two places)
(Tightening torque: 0.2 to 0.3 Nem)

[Connection of electric wire to the MDU unit with electric energy pulse output]

/\ Caution

e The MDU unit with electric energy pulse output has terminals 113 and 114 for pulse output.

e The pulse output line forms a small signal circuit. Install it at least 10 cm away from power electric circuits. The wire length is determined
depending on conditions such as noise resistant performance of pulse receiver. However, the maximum wire length should be 100 m.

e When AC is used for pulse output power supply, be careful to prevent the pulse receiver from malfunctioning due to leakage current caused
by electrostatic capacitance between electric wires.

[Connection of electric wire to the MDU unit with CC-Link communication function]

/\ Caution

e The MDU unit with CC-Link communication has terminals DA, DB, DG, and SLD.
Connect them to the CC-Link transmission line. Take great care not to connect any other terminals than those for transmission line such as
L1 and L2 terminals for the control power supply.
Since the CC-Link transmission line forms a small signal circuit, wrong connection is very dangerous.

/\ Caution

e The CC-Link transmission line forms a small signal circuit. Install it at least 10 cm away from power electric circuits.
When long lines are laid in parallel to each other, they should be at least 30 cm away from each other.
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5.5 CC-Link setting (for MDU with CC-Link communication (option))
The MDU is a remote device station and number of occupied stations is one station.
In case of a sequencer CPU error or a data link error, the input data of the MDU breaker is retained.
(1) Station No. setting switch
Open the terminal cover , and then set the station number for CC-Link communication with the BCD code using the station No. setting
switch. (Setting range: 1 to 64) (Default = 1)
Setting example: The value of the switch turned ON:
Tenths digit --- 2 x 10 = 20
Units digit---8x1+1x1=9
The total is as follows: 20 + 9 = 29
Station No.: 29
Ensure that more than one same station number exists in one
transmission path.
For the number of connected units and combinations with other equipment, refer to "6.8 Number of connected MDU units with CC-Link
communication function and precautions".
(2) Baud rate setting switch
The baud rate setting switch is used to set the transmission speed.

Switch setting

Transmission speed

156 kbps (Default)

625 kbps

2.5 Mbps

5 Mbps

10 Mbps

0
1
2
3
4
5

to 9

Setting error (L ERR.LED lights up.)

(3) Reset switch

Press the reset switch to accept the setting made by the station No. setting

TON

1 Station No. setting switch

switch or the baud rate setting switch. After operating the Station No. setting 2o o

switch or the baud rate setting switch after the control power is supplied, be

sure to press the reset switch.
(4) CC-Link communication LEDs

The CC-Link communication LEDs show the transmission signal line status.

LED name

Description

L RUN LED (Green)

ON: Communication is normal.
OFF: Communication is disconnected.

L ERR. LED (red)

ON: Communication data error
Blink: Communication data error
OFF: Communication is normal.

SD LED (Green)

ON during data transmission

RD LED (Green)

ON during data reception

/\ Caution

e View the CC-Link communication LEDs from the front of the circuit breaker.
They may appear illuminating depending on the illumination status of adjacent
LEDs when viewed from some directions.

(5) Precautions for CC-Link operation
For CC-Link communication, pay attention to the number of occupied stations of each device to set the station number before energizing

(1]

(2]
(3]

(4]
(3]

the transmission line.

O g OOO g i ) Reset
© o / swich
o ®
()
< @ CC-Link
[ /communication
LEDs
v 8 L RUN
i L ERR.
O | e SD
T - RD
|| [T\ station No.
L setting switch
f a
O @ Baud rate
, oOo 2 OOO ® : setting switch

Because CC-Link devices use station numbers to carry out communication with each other, setting the station numbers is very important.

Operate the station No. setting switch with a thin rod and make sure that the setting has been certainly switched.

In addition, operate the station No. setting switch at 10 N or less.

If the station No. setting switch is operated after the control power is supplied, the newly selected station number is not accepted unless
the reset switch is pressed.

Securely press the reset switch with a thin rod.
Do not use a mechanical pencil to operate the switch.
Broken lead of a pencil may enter a clearance of the switch, causing malfunction or failure.
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5.6 Number of connected MDU units with CC-Link communication function and precautions
The MDU breaker is a remote device station and number of occupied stations is one station. The number of units connected and combinations
with other equipment must satisfy both of the following conditions 1 and 2 for the number of units connected.

Condition 1 for the number of units connected
{(1xa)+(2xb)+(3xc)+(4xd)}=<64
a: Number of units occupying one station (MDU falls under this category.)
b: Number of units occupying two stations
¢: Number of units occupying three stations
d: Number of units occupying four stations

Condition 2 for the number of units connected
{(16 x A) + (54 x B) + (88 x C)} < 2304
A: Number of remote /O stations < 64
B: Number of remote device stations < 42 (MDU falls under this category.)
C: Number of local stations < 26

Up to 42 units can be connected when MDU units only are connected.

Condition 1 for the number of units connected --- {(1 x 42) + (2 x0) + (3x0) + (4 x 0)} =42<64
Condition 2 for the number of units connected --- {(16 x 0) + (54 x 42) + (88 x 0)} = 2268 < 2304
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5.7 Installing and wiring the MDU with CC-Link communication

5.7.1 Installing the terminating resistors
The terminating resistors included in the master unit must be installed at both ends of the CC-Link transmission line.

Master unit MDU unit MDU unit

DA DA DA

DB DB DB

Terminating
i resistor
Terminating

resistor

DG DG DG

S0 " oc-Link dedicated cable SLD I CC-Link dedicated cable | SLD

FG FG FG

When the MDU breaker is located at the end of the CC-Link transmission line, connect the terminating resistors between DA and DB of the
MDU unit.

In this case, the terminating resistors that come with the master unit should be processed and connected as shown below.

Terminating resistor
(Item that comes with the master unit)

Insulation tube

Solderless terminal with insulation sleeve

[Processing method]
(1) Cut off the leg to leave 15 mm from each end of the terminating resistor.

(2) Cut the insulation tube 5 mm from each end.

Cut off

5mm| 10 mm 10 mm |5 mm
|

/\ Caution

e No terminating resistor comes with this product. Use the terminating resistors that come with the master unit.
e For details on the terminating resistors, refer to the description of the terminating resistors that come with the master unit.

5.7.2 Grounding the shielded wire

Connect each end of the shielded wire of CC-Link dedicated cable to "SLD" of each unit.
Use "FG" of each unit for grounding only.

Perform D class grounding.

Perform shared grounding shown below when dedicated grounding cannot be done.

|MDU| |MDU| |MDU| |MDU| IVTD.U.

D class D class
grounding grounding

— . —

p— p— — .

Dedicated grounding --- Best Shared grounding --- Favorable Shared grounding --- Not allowed
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6. Measurement Functions
6.1 List of measurement functions

Measurement item

Transmission

Display

Load current

Present value of each phase

Present value of Average

Maximum value in all phases

Present demand value of each phase

Maximum demand value in all phases

Maximum demand value in all phases

Time of occurrence of maximum demand value in all phases

Present value of each line

Present value of average

Time of occurrence of maximum value of amount for 1 hours

[ ]

°

[ ]

[ ]

[ ]

[ ]

°

[ ]

Line voltage - : ; ®
Maximum value in all lines o

Time of occurrence of maximum value in all lines °

Present value o

Electric Present demand value °
power Maximum demand value [
Time of occurrence of maximum demand value o

Present value [

Reactive Present demand value °
power Maximum demand value [
Time of occurrence of maximum demand value °

Integrated value [

Electric Amount of last 1 hour °
energy Maximum value of amount for 1 hours °
Time of occurrence of maximum value of amount for 1 hours °

Integrated value [

Reactive Amount for last 1 hour °
energy Maximum value of amount for 1 hours [
[ ]

[ ]

[ ]

Power factor

Present value

Maximum present value

Time of occurrence of maximum present value

Frequency

Present value

Harmonic
current

Present value of fundamental wave of each phase

Present value of each order of each phase

Present value of total of each phase

Maximum value of fundamental wave in all phases

Time of occurrence of maximum present value of fundamental wave in all phases

Maximum value in each order of each phase

Time of occurrence of maximum present value in each order of each phase

Synthesized demand value of each phase

Maximum synthesized demand value in all phases

Time of occurrence of maximum demand synthesized value in all phases

Distortion factor of each phase

Content rate in each order of each phase

Fault current

® (note 2)

® (note 2)

Note 1. When the demand time is set to 0 second, the demand value is equivalent to the present value.
Note 2. When the AL switch for transmission with MDU breaker (option) is installed.
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6.2 Measurement rating, measurement range, and accuracy

6.2.1 Load current

e The present value is a RMS value for one cycle.

e Phases include phases 1, 2, 3, and N. (Phase N is used for 4-pole circuit breaker.)

e The average is calculated as shown below when the phase wire system is set. (Setting for shipment is 3¢3W.)
For the maximum present value in all phases and the maximum present demand value in all phases, the maximum value among the
following phases are shown according to the selected phase wire system.

Phase wire system | Average Target phase
1(P2W |3 |3

1(P3W (|1 + |3)/2 |1, |3

3¢p3W 1, I, I3
3(P4W (|1 + |2 + |3)/3 |1, |2, |3, IN

e The demand value is an approximate average value in a demand time duration. A current demand time can be set as follows.
Demand time is a collective setting value including other measurement items. (Setting for shipment is 2 minutes.)

Iltem Setting value

Demand time 0 to 15 minutes (in 1-minute steps)

e The maximum demand value in all phases means the maximum value of the maximum present demand value in all phases from the start of
use (after the last reset) until the present time.
e The rated current measurement, measurement range, and measurement accuracy are shown below.

Rated current measurement 250 A

Measurement allowable tolerance

(accuracy) (Note)

Lower limit of current measurement 2.5 A (1% of measurement rated current)

Upper limit of current measurement 500 A (two times the measurement rated current)

e When the current measurement value is less than the lower limit of current measurement: The current measurement value is
considered to be 0 A.

e When the current measurement value exceeds the upper limit of current measurement: The current measurement value is
considered to be equal to the upper limit of current measurement.

(Note) The measurement accuracy is independent of the current setting and is a ratio to the measurement rated current.

2.5 A (£1.0% of measurement rated current)

6.2.2 Line voltage
e The present value is a RMS value for one cycle.
e Linesinclude 1and 2,2and 3,3 and 1,1 and N, 2 and N, or 3 and N. (1 and N, 2 and N, 3 and N is used for 4-pole circuit breaker.)
e The average is calculated as shown below when the phase wire system is set. (Setting for shipment is 3p3W.)
For the maximum present value in all lines, the maximum value among the following lines are shown according to the selected phase wire

system.
Phase wire system Average Target phase
192W Vas Vas
193W (Vi + Vag)/2 Viz, Vo3
3p3W
3$4W (Vi2 + Vas+ V34)/3 Vi, Vag, Va

e The maximum present value in all lines means the maximum value of the maximum present value in all lines from the start of use (after the
last reset) until the present time.
e The rated voltage measurement, measurement range, and measurement accuracy are shown below.

Rated voltage measurement 440 V
Msasurement allowable tolerance +4.4 V (£1.0% of the rated voltage measurement)
(accuracy)

80 V (Although the value displayed is up to 22 V, values of less than 80 V are handled as

reference values.)

Upper limit of voltage measurement 759 V

e When the voltage measurement value is less than 22 V: The voltage measurement value is considered to be 0 V.

e When the voltage measurement value exceeds the upper limit of voltage measurement: The voltage measurement value is
considered to be equal to the upper limit of voltage measurement.

Lower limit of voltage measurement
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6.2.3 Electric power/reactive power
e The present value is a RMS value for one cycle. (The electric power at the time of reverse power flow is also measured.)
e Demand time is a collective setting value including other measurement items. (Setting for shipment is 2 minutes.)

Item Setting value

Demand time 0 to 15 minutes (in 1-minute steps)

e The rated electric power/reactive power measurement, measurement range, and measurement accuracy are shown below.

g?ézdr::gitcg Sg\\:vvgrr :11:::3:2$:2: and V3 x rated current measurement x 440 V

Power measurement accuracy +1.5% of the rated power measurement

Reactive power measurement accuracy +2.5% of the rated reactive power measurement

Lower limit of electric power/reactive - (Two times the rated electric power measurement, or value exceeding the upper limit of
power measurement current measurement or the upper limit of voltage measurement)

Upper limit of electric power/reactive Two times the rated electric power measurement, or value exceeding the upper limit of current
power measurement measurement or the upper limit of voltage measurement

e When the current measurement value is less than 0.4% of the rated current measurement, or the voltage measurement value is 0 V (less
than 22 V): The electric power measurement value is considered to be 0 kW, and the reactive power measurement value is considered to
be 0 kvar.

e When the power measurement value exceeds the lower limit/upper limit of power measurement: The power measurement value is
considered to be the lower limit/upper limit of power measurement.

e When the reactive power measurement value exceeds the lower limit/upper limit of reactive power measurement: The reactive power
measurement value is considered to be the lower limit/upper limit of reactive power measurement.

6.2.4 Electric energy/reactive energy

e The integrated value is a cumulative total value from the start of use (after the last reset) until the present time. (At time of reverse power flow,
electric energy is not integrated.)

e Arbitrary values of electric energy and reactive electric values can be set.

e The value of amount of last 1 hour is an amount for an hour from the hour of the built-in clock to the next hour. (The latest one-hour amount
only.)

e The maximum value of amount for 1 hours is the maximum value of the value of amount of last 1 hour from the start of use (after the last
reset) until the present time.

e The measurement range and measurement accuracy of electric energy and reactive energy are shown below.

Measurement accuracy of +2.0% of the true value obtained by voltage (100 to 440 V) x current (5% to 100% of the rated current
electric energy measurement) (power factor = 1)

Measurement accuracy of +3.0% of the true value obtained by voltage (100 to 440 V) x current (10% to 100% of the rated current
reactive energy measurement) (power factor = 0)

Measurement range of electric | 0.0 to 99999.9 kWh/kvarh

energy/reactive energy

e The electric energy and reactive energy are measured when the current measurement value is approximately 0.4% or more.
e When the integrated value exceeds 99999.9 kWh/kvarh, the value returns to 0 kWh/kvarh and the integration is continued.

6.2.5 Power factor
e The measurement accuracy and measurement range of power factor are shown below.

Power factor measurement accuracy +5% to electrical angle of 90°

Transmission: LEAD (lead): 0% to 100% to 0%, LAG (lag), LEAD is set to a negative value.

(A value of less than 50% is a reference value.)

Display: LEAD (lead): 50% to 100% to 50%, LAG (lag), "LEAD" is displayed for lead, and "LAG",
for lag.

Power factor measurement range

e When the current measurement value is less than 1.0% of the rated current measurement, or the voltage measurement value is 0 V (less
than 22 V) or the electric power is 0 kW: The power factor measurement value is 100%.

e Power factor is measured by combining phases. When the current measurement value of a phase is displayed to be 0 A in the load current
near cutoff, an error may become large.

e In case of display, when the power factor measurement value exceeds the measurement range: The power factor measurement value is
considered to be the upper limit/lower limit of factor measurement (50%).

e Large and small power factors are as shown below.

LEAD LAG
-50.0% 100.0% 50.0%
Small eerereress snesd Large
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6.2.6 Frequency
e The measurement accuracy and measurement range of frequency are as shown below.

Frequency measurement accuracy +2.5% of true value

Frequency measurement range 0,45 to 65 Hz

e When the voltage measurement value is less than the lower limit of voltage measurement(less than 22v); The frequency
measurement value is displayed to 50 Hz.

e When the frequency measurement value is less than 45 Hz: The frequency measurement value is considered to be 45 Hz.

e When the frequency measurement value exceeds 65 Hz: The frequency measurement value is considered to be 65 Hz.

6.2.7 Harmonic current
e The present value is a RMS value for one cycle.

e The present value of harmonic current is used to measure the fundamental wave, 39, 5", 7, 9t 11t 13" {5 17" and 19" -order at each

phase (phases 1, 2, 3, and N).(Phase N is used for 4-pole circuit breaker.)

e The present value of total of each phase is a value totaling the 3", 5™, 7%, 9 11t 13™, 15" 17" and 19" -order harmonic components,
except for fundamental wave components.
The calculation formula is shown below.

lati=y 15241524172 = - +1172+1192 (In: n is @ harmonic order)

e The maximum present value in each order of each phase means the maximum value of present value of each order of each phase from the

start of use (after the last reset) until the present time.
e Demand time is a collective setting value including other measurement items. (Default is 2 minutes.)

Item Setting value

Demand time 0 to 15 minutes (in 1-minute steps)

e The distortion factor of each phase and content rate in each order of each phase are values calculated below.

. . o Present value of total of each phase
Distortion factor of each phase (%) Present value of fundamental wave of each phase X 100
. o Present value of each order of each phase
Content rate in each ordsr of each phase (%) Present value of fundamental wave of each phase x 100

e The rated harmonic current measurement, measurement range, and measurement accuracy are shown below.

Rated current measurement 250 A

Measurement allowable tolerance (accuracy) 6.2 A (£2.5% of the rated measurement)
Lower limit of current measurement 5 A (2% of the rated measurement)
Upper limit of current measurement 250 A (one time the rated measurement)

e When the measurement value of harmonic current is less than the lower limit of current measurement: The measurement value of
harmonic current is considered to be 0 A.

e When the measurement value of harmonic current exceeds the upper limit of current measurement: The measurement value of
harmonic current is considered to be equal to the upper limit of current measurement.

6.2.8 Fault current

e Display of the cause of fault current and measurement of fault current by INST trip are enabled when "alarm switch for MDU transmission
(option)" is installed.

e The measurement accuracy and measurement range of overload and short-circuit current are as shown below.

Measurement accuracy of fault current +15% of true value
tlg:;per limit of fault current measurement 4000

e When the fault current measurement value exceeds the upper limit of fault current measurement: The fault current measurement
value is considered to be equal to the upper limit of fault current measurement.
e In an energizing area where the flowing current exceeds the setting value of the instantaneous tripping current, errors may be large.
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6.3 Display range/display status of measurement values

Reactive energy

Electric energy
amount for last 1
hour

Reactive energy
amount for last 1
hour

Power factor

Fault current
Long time delay
Short time delay
Instantaneous

Frequency

0.0 to 99999.9 kvarh

0.0 to 99999.9 kvarh

Applicable Rated ) ’
breaker current Display range Display status Remarks
Load current 0.0t0499.9 A 0.0t0 499.9 A 0.0 A is displayed for less than 2.5 A.
500 A or more Blinking at 500.0 A
0.0t099.9V 0.0t099.9V 0.0 V is displayed for less than 22 V.
Line voltage 100 to 689 V 100 to 689 V
690 or more Blinking at 690 V
0.0t0 99.9 A 0.0t0 99.9 A 0.0 A is displayed for less than 5.0 A.
Harmonic current 100 to 249 A 100t0 249 A
250 A or more Blinking at 250 A
-657.3 kW or less Blinking at -657.3 kW .
Electric power 657210 00 KW 657210 00 KW or vl  squa 10 o rger tan he
P 0.0 to 657.2 kW 0.0 t0 657.2 kW 0 e
657.3 kW or more Blinking at 657.3 kW '
-657.3 kvar or less Blinking at -657.3 kvar .
Reztive power 57210 00 kvar 657210 0 kvar or valag  squa oo rger than he
P 0.0 to 657.2 kvar 0.0 t0 657.2 kvar a0 e
657.3 kvar or more Blinking at 657.3 kvar )
When the value exceeds 99999.9 kWh,
Electric energy 0.0 t0 99999.9 kW 0.0 to 99999.9 kW it returns to 0.0 kWh and integration is
continued.
NF250-SEV When the value exceeds 99999.9 kvarh
NF250-HEV 125t0 250 A

it returns to 0.0 kvarh and integration is
continued.

0.0 to 657.3 kWh

0.0 to 657.3 kWh

0.0 to 657.3 kvarh

0.0 to 657.3 kvarh

Lag of 50 to 100 to 50% of lead

50.0 to 100.0 to -50.0%

Note: If a fault occurs, the fault cause

0to 3999 A 0to 3999 A and the fault current measurement
4000 A or more Blinking at 4000 A value are displayed.
(Display of backlight in red)
45 Hz or less Blinking at 45.0 Hz
45 to 65 Hz 45.0 to 65.0 Hz

65 Hz or more

Blinking at 65.0 Hz

0 Hz

0.0 Hz

Measurement values for voltage
between 1-phase and 2-phase and
voltage between 3-phase and 2-phase
are both 0 V (less than 22 V)
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6.4 Cautionary instructions for using the MDU breaker

6.4.1 Current measurement accuracy

e The current measurement accuracy of the MDU breaker is +1.0% of the rated current measurement of the applicable circuit breaker.
For example, when NF250-SEV (125-250 A) is used, the allowable tolerance is 250 A x 1.0% = 2.5 A. In the field ranging from the current
of 0 A to 250 A, the allowable tolerance is then 2.5 A.
This concept related to the allowable tolerance conforms to "JIS C 1111".
When the measurement value is less than 1% (250 A x 1% = less than 2.5 A), it is cut off to be 0 A. However, when the measurement
value is approximately 0.4% or more, the electric power and the electric energy are measured.

Measurement value
B
25A A
2.5A [
v
- ., S ;‘
s e
e v !
a4 x'j‘ |
PY.TY = yd Allowable error
v range
0A 250A  Input value

6.4.2 Demand

e The demand value is an approximate average value in a demand time duration.
The demand time (to) means the time to be taken for the measurement display value (lo) to display 95% of a certain input (I) when such
input is continuously supplied.
The time required to display 100% of the input (l) is approximately three times the demand time (to).

0.951

=

Measurement
display value

to

(Time delay) Time t >

6.4.3 Power factor measurement accuracy

e The power factor measurement accuracy of the MDU breaker is 5% to the electrical angle of 90 degrees.
This is 4.5° in phase angle, meaning that the power factor of 100% allows approximately up to 0.3% (LEAD of 99.7 to LAG of 99.7),
and LEAD or LAG of 70.7% allows approximately up to 6% (64.9 to 76.0).

Power factor

o
-99.7% N /1 00%  Allowable error range

A
+99.7%
Allowable error
range

76.0%

-70.7% 70.7%
5% to 90°
-4 64.9%

™~ *
_

-
+4.5° ™ 450

> >

50%

60° 45° 0° 45°  60°
Lead (LEAD) Lag (LAG)

6.4.4 Measurement of intermittent load (welder, etc.)

e For the load current, line voltage, electric power, and other items, measurement (sampling) is performed once every 250 ms to obtain the
present values and other values to update the measured values. The shortest update cycle to display the results of measurements by the
display unit and that of the transmission data to be output are 500 ms.

Therefore, errors become large when this product is used for measurement of intermittent load as in the case of a resistance welding
machine.

If a lower circuit breaker trips due to short-circuit, a low operating current may be measured in some cases. Though fault current is
continuously monitored, the MDU breaker measures its own operating current and it cannot measure the operating current of a lower
circuit breaker.
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6.4.5 Operation at the time of recovery from power outage

e Electric energy (integrated value) and reactive energy (integrated value) are stored in nonvolatile memory (EEPROM) at the time of power
outage or every 30 minutes. If a power outage occurs, measurements are continuously made at the time of recovery from power outage
by using the data stored before the power outage.

e Since setting values are stored in nonvolatile memory (EEPROM) when they are configured, they do not have to be set again at the time of
recovery from power outage.

(The setting values include the demand time setting, current demand alarm pickup current/demand time setting, current open-phase
alarm setting, current unbalance alarm setting, pulse unit setting, phase wire system, breaker alarm reset method, phase switching setting,
and display direction setting.)

e When the measurement display screen is being displayed at the time of power outage, the screen at that time is stored. Therefore, after
the recovery from power outage, the screen is displayed as it was before the power outage.

When other screen is being displayed at the time of power outage, the main menu screen appears.

e The clock setting is not recovered. Clock setting should be made at the time of power recovery. It is necessary for measurement of the
time of occurrence of the maximum value or the electric energy and reactive energy of amount of last 1 hour (one-hour amount of the
built-in clock from the hour and the next hour).

e The maximum value and the time of occurrence are stored every 30 minutes. Therefore, in case of a power outage, data for maximum. 30
minutes from 30 minutes before the power outage to its occurrence may not be stored.
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7. Monitoring Functions
7.1 List of monitoring functions
e The table below shows monitor items and items that can be displayed by the display unit or are available for transmission.
The Display column shows whether the item can be displayed by the display unit and the Transmission column shows whether the
item can be transmitted via CC-Link communication.

Lo MCCB
Monitor item - .
Transmission Display

Pre-alarm PAL(Note 1) . .

Overcurrent alarm OVER . °

Breaker alarm Current demand alarm IDM_AL . °

Current open-phase alarm ILA_AL ° °

Current unbalance alarm IUB_AL ° °

Breaker status Trip count ° ;

(Note 2) Open/close count ° -

Fault LTD . °

ault cause P s s
(Note 3)

INST ° °

Current demand upper/lower limit alarm ° -

Neutral line open-phase alarm NLA(Note 4) - °

Note 1. The PAL functions are enabled when the MDU breaker with PAL module (option) is used.

Note 2. The trip count and the open/close count are enabled when "AL switch for transmission with MDU breaker (option)" and "AX switch for
transmission with MDU breaker (option)" are installed, respectively.

Note 3. The fault cause by INST trip is enabled when "AL switch for transmission with MDU breaker (option)" is installed.

Note 4. When the 1¢p3W is selected, the function is turned ON. (When other system is selected, the function is turned OFF.)
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7.2 Method of using monitoring functions

7.2.1 Breaker alarms

(1) PAL (pre-alarm): (The PAL functions are enabled when the MDU breaker with PAL module (option) is used.)

Description of alarm

When an alarm signal (PAL) is output from the circuit breaker, an alarm is output to the display/transmission.

Setting procedure

Setting via transmission or by the display unit is not required.

Settings are configured within the range from 70% to 100% of the rated current in steps of 5% by the PAL
module. (Setting for shipment is 70%.)

Reset method

Selectable from self-retention and automatic reset via transmission or by the display unit.

Reset Self-retention The user resets the alarm via transmission or by the display unit.

procedure | Automatic reset Alarm is automatically reset when the alarm cause is removed.

(2) OVER (overcurrent alarm)

Description of alarm

When the load current exceeds 105% to 125% of the rated current of the breaker, an alarm is output to the
display/transmission.

Setting procedure

No setting is required.

Reset method

Alarm is automatically reset. (No setting is required.)
Alarm is automatically reset when the alarm cause is removed.

(3) IDM_AL (current demand alarm)

Description of alarm

When the current demand value of the load current exceeds the pickup current, an alarm is output to the
display/transmission.

Setting procedure

Through transmission or by the display unit, configure the following settings.
Function: ON/OFF
Pickup current: 50% to 100% (in 1% steps)
Demand time delay: 1 to 10 minutes (in 1-minute steps), 15, 20, 25, and 30 minutes
(Setting for shipment is OFF.)

Reset method

Selectable from self-retention and automatic reset via transmission or by the display unit.

Reset Self-retention The user resets the alarm via transmission or by the display unit.

procedure | Automatic reset Alarm is automatically reset when the alarm cause is removed.

Note. This differs from the demand time limit for each measurement value.

Measurement
value

Pickup current

Generation of alarm Alarm reset A Larw
/\—1 OVER
— T SN I S — — -0
\\ _
@I DMNAL
ILAL
ITUBAL

Display example on
the MDU breaker

»

>
Time

For automatic reset, the alarm is reset when the current drops
lower than the pickup current.

For self-retention, reset it because the alarm is retained.
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(4) ILA_AL (current open-phase alarm)

Description of alarm

Monitoring starts when the flowing current in any phase is 10% or more of the rated current measurement.
When 30 seconds passes after the generation of a current flowing phase of maximum phase current x 10%
or less, an alarm is output to the display/transmission.

Setting procedure

Through transmission or by the display unit, configure the following settings.
Function: ON/OFF (Setting for shipment is OFF.)
Pickup current: Fixed to 10% (No setting is required.)
Operating time: Fixed to 30 seconds (No setting is required.)

Reset method

Selectable from self-retention and automatic reset via transmission or by the display unit.

Reset Self-retention The user resets the alarm via transmission or by the display unit.

procedure | Automatic reset Alarm is automatically reset when the alarm cause is removed.

The rated current measurement is 250 A.

Maximum phase Generation of current .
< current open-phase alarm Display example on
OE) the MDU breaker
(0]
g % A Start of / / A
e > monitoring 1 LARM
(4]
2 12 - -
0VER
Rated current [
measurement -
x 10% — — — — — — e — —— —
° r— Passage of 'I‘ B a AL
(—/ 530 S - @I LAL
13 I UBAL
Maximum phase current x 10% — o
»
Time

(5) IUB_AL (current unbalance alarm)

Description of alarm

Monitoring starts when the flowing current in any phase is 10% or more of the rated current measurement.
When 30 seconds passes after the generation of a current flowing phase of maximum phase current x 30%
or less, an alarm is output to the display/transmission.

Setting procedure

Through transmission or by the display unit, configure the following settings.
Function: ON/OFF (Setting for shipment is OFF.)
Pickup current: Fixed to 30% (No setting is required.)
Operating time: Fixed to 30 seconds (No setting is required.)

Reset method

Selectable from self-retention and automatic reset via transmission or by the display unit.

Reset Self-retention The user resets the alarm via transmission or by the display unit.

procedure | Automatic reset Alarm is automatically reset when the alarm cause is removed.

The rated current measurement is 250 A.

Maximum
- phase current  Generation of current  Display example on
5 unbalance alarm the MDU breaker
5 S A /
2c Start of 1" A LARM
@~ monitoring
2 12 N
P -
Rated current gf gﬁge OVER
measurement -
x 10% — — — e — — — —
;4 N LA
IDMAL
ILAL
13
[ Maximum phase current x 30% \\ eruBAtL
| .
Ll
Time
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7.2.2 Breaker status

breaker status

Description of circuit

Trip count The total trip count of the circuit breaker from the start of use till the present time is output to

the transmission.

Open/close count | The total open/close count of the circuit breaker from the start of use till the present time is

output to the transmission.

Remark

e To measure the trip count and the open/close count of the circuit breaker, the following devices mounted inside
the breaker are required.

"AL switch for transmission with MDU breaker (option)" to measure the trip count of the circuit breaker

"AX switch for transmission with MDU breaker (option)" to measure the open/close count of the circuit breaker.

"AL/AX switch for transmission with MDU breaker (option)" to measure both the trip count and the open/close

count of the circuit breaker

7.2.3 Fault cause

Description of circuit
breaker status

If the circuit breaker trips, the fault cause is output to the display/transmission.

One of LTD (long time delay), STD (short time delay), and INST (instantaneous trip) is output via transmission or
displayed.

7.2.4 Upper/lower limit alarm

Description of
upper/lower limit
alarm

When an upper/lower limit value is set in the current demand (present value of max. demand value among all
phases) and the measurement value exceeds the upper/lower limit value, the status of alarm generation is output
to the transmission. (It is not output to the display unit.)

Status of alarm generation | Whether an alarm has been generated or recovered.

Setting procedure

The upper and lower limit setting values are set via transmission. (They cannot be set by the display unit.)

Alarm generation
condition

Upper limit setting value Sets the upper limit in the measurement value.
Lower limit setting value Sets the lower limit in the measurement value.
Monitor Type Alarm generation condition
. ) Generation Measurement value > Upper limit setting value
Upper limit monitor - :
Recovery Measurement value < Upper limit setting value
e ) Generation | Measurement value < Lower limit setting value
Lower limit monitor — -
Recovery Measurement value = Lower limit setting value

Reset method

Automatic reset. (No settings.) Automatically resets when the cause of alarm is removed.

IS <
(0] . [0 .
€ oA Generation of upper Recovery from £ , A Generation of lower Recovery from lower
g = limit alarm upper limit alarm ‘l:’ 2 limit alarm limit alarm
@~ 8>
(0] (4]
= =
Upper o e o — — — —_—
limit \ \\
value
LOWEr s — — — — - ——— -
limit
value
> >
Time Time

7.2.5 Neutral line open-phase alarm (NLA)

Alarm details

When the present value of line voltage exceeds the rated operating overvoltage, the status of alarm generation is
output to the display.
(It is not output to the transmission.)

Setting procedure

Set via communication or on the display.
This function is turned ON when the phase wire type is set to single-phase three-wire system.
(The function is turned OFF when set to any other phase and wire type.)1

Rated operation overvoltage: 135 VAC fixed (no settings)
1 s fixed (no settings)
120 VAC

0.1 s or more

Operating time:

Rated inoperative overvoltage:

Overvoltage inertia inoperative time:

Reset method

Selectable from self-retention and automatic reset via transmission or by the display unit.

Reset Self-retention The user resets the alarm via transmission or by the display unit.

procedure Automatic reset

Alarm is automatically reset when the alarm cause is removed.
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8. Setting Functions
8.1 Setting functions

The Transmission column shows whether the setting can be made via CC-Link communication, and the Display column shows whether the
setting can be made by the display unit. The "e" marking shows that the setting can be made.

Setting for

Setting item Setting range shipment Remark Transmission | Display

Date/time Year: 2000 to 2099 2010 e To store the time of occurrence, setting the date and

Month: 1 to 12 1 time is required.

Day: 1 to 31 1 o N

Hour: 00 to 23 00

Minute: 00 to 59 00

Second: 00 to 59 00
Phase wire 192W (Single-phase 2-wire), 3p3W e To monitor the average value, maximum value,
system 193W (single-phase 3-wire), minimum value, and upper/lower limit, setting the o N

3¢3W (3-phase 3-wire), phase system is required.

3¢94W (3-phase 4 wire)
Demand time |0 to 15 minutes (at 1-minute steps) [2 minutes e Demand time settings are configured collectively. ° .
Circuit breaker |Self-retention or automatic reset  |Automatic  [ePAL, IDM_AL, ILA_AL, IUB_AL, and NLA are "set
alarm reset collectively". ° .
reset method
Phase Phase not switched Phase not |e Select the phase switching according to the
switching (standard connection) switched installation/wiring method.
(Phase 1-3 or (standard Phase not switched: Phases 1, 2, and 3 from the left
connection) phase switched connection) Phase switched: Phases 3, 2, and 1 from the left

(switching connection) - 1g2W

1 2 3 3 2 1
Lne — | —t |
side © ©J| Note. In case of phase

switched, use the
current of phase 1
or phase 2 and

the voltage
between phase 1
*‘ ) and phase 2.
Load [ ]
side l Load ‘ l Load ‘
Phase not switched Phase switched

(Standard connection)  (Switching connection)

- 1p3W, 3¢3W
1 2 3
Line | | |
side | @, o] © Note. In case of phase
[ switched, connect
the neutral line to
‘D ‘ - ’ ]‘ phase 2, ° °
L o regardless of
== - setting value of
Load 0l ©°@ phase switched.
side. T T 7
Phase not switched Phase switched

(Standard connection)  (Switching connection)

- 3p4W
3 2 1 N

I I

Phase not switched Phase switched
(Standard connection) (Switching connection)

Note. Connect the neutral line to phase N, regardless of
setting value of phase switched.
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Electric energy|0.0 to 99999.9 kWh/kvarh 0.0 e Electric energy/reactive energy can be set to any

Reactive value.

energy

Display Portrait display Portrait e When the circuit breaker is installed horizontally with

direction Landscape display - 1 display the MDU breaker installed, the MDU display unit can
Landscape display - 2 be positioned according to the installation direction

for easy view.

- Portrait display

Line side
o @ &

@l (] [e]

Load side

- Landscape display - 1

Load
side

Line
side

Line
side

Load
side
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8.2 Characteristics settings
The Circuit breaker, “Y-360”, and Display columns show whether the setting can be made by the setting knob on the breaker, the separately
sold the operation check and setup unit "Y-360", and the display unit of MDU breaker, respectively. The "e" marking shows that the setting
can be made.

For the setting procedure using "Y-360", refer to the instruction manual for "Y-360".

Default
ltem Setting range gglfxﬁg d83::2253 b?;r:::r Y-360 | Display
otherwise specified.)
Current setting (Ir) 125 to 250 A in 12.5-A steps (adjustable) 250 A . - -
INST pickup current (1i) gitr?;jn?;rertetrntglrllrxxif! 4,5,6,8,10, 12, or 14,0r Rated current In x 14 . - -
LTD operating time (TL) 12, 60, 80, or 100 s 100 s - . °
STD pickup current (Is) Inx2,25,83,35,4,5,6,7,8,9,0r 10 x 10 - . °
STD operating time (Ts) 0.1,0.2,0r0.3s 03s - . °
LTD 1% characteristics ON/OFF ON or OFF OFF - . .
STD It characteristics ON/OFF ON or OFF ON - . .
N-pole protection (NP) ON/OFF (note 1) |ON or OFF ON - . °

Note 1. For 4-pole circuit breaker only.

Operating
time 7

1%t OFF

Ts

It OFF l

Current
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9. Procedures for Display, Operation, and Setting
9.1 Main menu screen
You can move to various display screens from the main menu screen. Using Up/Down of the operation switch, select a desired screen and press

Enter to move to the selected screen. When displaying measurement values, select this.

[Main menu screen] Refer to Section 9.2.

Down ‘L T Up [Measurement value display screen] R Cpe g ’OOO 8o 9o ¢
This screen displays O @ 8 a0
M - Electric energy/combined (current) ° - S
AIN - Load current @ =
- Line voltage ‘ 1
- Electric power
- Reactive power
PROTECT
Enter - Power factor \ i
TRIP/AL . - Frequency q
<} - Harmonic current (present value) )
RESET Return - Harmonic current (content rate) o L]
SETTING - Harmon?c current (maximum value) @ =
- Harmonic current (demand value) = i
! - Reactive energy / j =
' ' ' —, O 0=, (0) = |
* When you move from the measurement value display screen to the Operation switch Ole O C@)
main menu screen and then move back to the measurement value 9o ol of
Down ‘L T Up display screen, the screen before you move to the main menu screen is
displayed. Up
M ALN When displaying or setting the operating
WETER characteristics, select this.
Refer to Section 9.3.
AR Enter [Protection characteristics display screen] Right
TRIP/AL This screen displays (Select)
< - Current setting Ir check
RESET - LTD operating time TL setting
SETTING Return - Neutral protection NP setting
- STD pickup current Is setting
- STD operating time Ts setting
- INST pickup current li check
Down i T Up
M AIN
METER When displaying the fault/alarm status, select this.
PROTEGCT Enter Refer to Section 9.4.
[Fault/alarm display screen]
- This screen displays the fault cause, fault current,
RESET and the alarm status.
Return
SETTING
Down ‘L T Up
When resetting the values, select this.
M ALN Refer to Section 9.5.
METER [Reset screen]
This screen is used to clear the fault cause and
PROTECT Enter fault current and to reset the alarm, maximum
TRIP/AL value, electric energy, and reactive energy.
<
Return
SETTING
Down »L T Up
M. When making various settings, select this.
WETER Refer to Section 9.6.
[Setting menu screen]
PROTECT Enter This screen is used to set
TRIP/AL - Relations of measurement
< - Relations of alarm
RESET - Setting for LCD
Return - Clock setting
Down ‘L T Up
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9.2 Measurement value display and displayed information
- Select METER on the main menu screen and press Enter to move to the measurement value display screen. Select a measurement item
you want to view by Up/Down.
Screens are switched as shown below:
[1] Electric energy/combined (current) <=> [2] Load current <=> [3] Line voltage <=> [4] Electric power <=>
[5] Reactive power <=> [6] Power factor <=> [7] Frequency <=> [8] Harmonic current (present value) <=>
[9] Harmonic current (content rate) <=> [10] Harmonic current (maximum value) <=> [11] Harmonic current (demand value) <=>
[12] Reactive energy <=> [1] Electric energy/combined (current) <=> ...
- You can go back to the main menu screen by Return.
- When you move from the measurement value display screen to the main menu screen and then move back to the measurement value
display screen, the screen before you move to the main menu screen is displayed.

[1] Electric energy/combined (load current)
- The screen displays the measurement values of the electric energy and combined values (electric energy and load current). You can
switch the screens by Select.

[Electric energy [Electric energy [Electric energy [Combined
(integrated value)] (amount of last 1-hour)] (max. value of amount for 1-hours)] (Erectric energy and load curennt)]
Ma x Max.P Laod current
SANTe EP osas, EP vire, I “Tﬂj/.(mﬁf'iemar;dvame
in all phases
243.2
Select Select Select Select
64243.2) 27, | 12490.7) ==, | 40476.8) ==, |EP
64243, 2+ Electric
08/11 /05— Date and energy
20:00 time of
occurrence

- You can go back to the main menu screen by Return.
- You can move to [12] Reactive energy by Up or [2] Load current by Down.

[2] Load current
- The screen displays the measurement value of the load current. You can switch the screens by Select.

[Present value] [Present demand value] [Max. demand value in all phases]
I I Demd I M g ; d
Phase 1 — | | [ A1 1 [ A1 [ Al
243.2 243.2
Phase 2 —> | 2 Select 2 Select Select
2111 —/— 2111 —/— 231.8) —/—
3 3
Prases—1" " 249.0 249.0 Date and
Phase N—> | " 8 7 N 8 7 08/ ; (1) / 8 i‘ occurrence
For 4-pole DT =1 2nin 4— Demand DT =12min 4— Demand
circuit breaker time time
only

- You can go back to the main menu screen by Return.
- You can move to [1] Electric energy/combined (load current) by Up or [3] Line voltage by Down.

[3] Line voltage
- The screen displays the measurement values of the line voltage. You can switch the screens by Select.
2<Skipped for 3-pole circuit breaker.

[Present value] [Present value] [Max. value in all lines]
Select
Max
—_—
ELelwee? V [vi Between V (v V (v
ases
p = | 12 phases 1 —_— -

Betveen 200 - 200

Between

ST 901]  PEmE T 901| SO 274| S
;ieai%eg =" 200 massss—> | 900
and N
N 08 /04,231 Dateand
sz\alrjgg = 200 22:00 time of
occurrence

- You can go back to the main menu screen by Return.
- You can move to [2] Load current by Up or [4] Electric power by Down.
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[4] Electric power
- This screen displays the measurement values of the electric power. You can switch the screens by Select.

[Present value] [Present demand value] [Max. demand value]
[}
P P Demd P D 2 ; d
[ kW] [ kW] [ kWl
Select Select Select
243.2) —/— | -100.3| =/ 101, 1) —/—/—
Date and
time of
08/ 11/05%  occurrence
20 :34
DT =12mn 4 Demand DT=12mn 4 Demand
time time

- You can go back to the main menu screen by Return.
- You can move to [3] Line voltage by Up or [5] Reactive power by Down.

[5] Reactive power
- The screen displays the measurement values of the reactive power. You can switch the screens by Select.

[Present value] [Present demand value] [Max. demand value]
M
Q Q Demd O D 2 :1 d
[kvar] [kvar] [kvar]
12.3 Select 12.3 Select 90.0 Select
Date and
time of
08/11/051 occurrence
20:34
D T=12nin 4 Demand DT =1 2nin 4 Demand
time time

- You can go back to the main menu screen by Return.
- You can move to [4] Electric power by Up or [6] Power factor by Down.

[6] Power factor
- This screen displays the measurement values of the power factor. You can switch the screens by Select.

[Present value] [Max. value]
PF PF Max
o LAG: L o LEAD: Lead
~ -Aetag L :Lea
LA c/ LE A D/
88.0/ select 74 4| Select
_—

5 46— Date and
4 time of
occurrence

- You can go back to the main menu screen by Return.
- You can move to [5] Reactive power by Up or [7] Frequency by Down.

[7] Frequency
- The screen displays the present value of the frequency.

[Present value]

Hz

[Hz]

60. 1

- You can go back to the main menu screen by Return.
- You can move to [6] Power factor by Up or [8] Harmonic current (present value) by Down.
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[8] Harmonic current (present value)
- This screen displays the measurement values of harmonic current (present value). You can switch the screens by Select.

[Harmonic current (present value)]

Total Fundamental wave (1st order) 3rd order 19th order
HI tots) HI ver, HI e HI ecn
T 2005 L5 ' 10,5 L35
Phase 2 —> | 2 54. 9 Select 2 29 9 Select 2 16. 9 _S_eliec_t . 2 4.9 Select

Phase 3 —> | ° 35 1 ’ 25 1 ’ 21 1 ’ 5 1
PraseN— | 60, 8 " 50.8 " 208 " 9.8

For 4-pole
circuit breaker
only

- You can go back to the main menu screen by Return.
- You can move to [7] Frequency by Up or [9] Harmonic current (content rate) by Down.

[9] Harmonic current (content rate)
- This screen displays the measurement values of harmonic current (content rate). You can switch the screens by Select.

[Harmonic current (content rate)]

Total 3rd order 5th order 19th order
HI THD HI 3rd HI 5th HI 19th
Phase 1 — | | [%] 1 [%] 1 [%1 ] [%1
30.2 30.5 93.5 11.5
Phase 2 —> | 2 Select 2 Select 2 Select 2 Select
1.8 — 46.2 —— 43.2| 220 > 2.2 —/—

Phase 3 —> | 3 20.5 ’ 51.1 ’ 45. 1 ‘ 25. 1
Phase N—> | " 40 8 " 10 8 ' 40 8 ' 31 8

For 4-pole
circuit breaker
only

- You can go back to the main menu screen by Return.

- You can move to [8] Harmonic current (present value) by Up or [10] Harmonic current (maximum value) by Down.

[10] Harmonic current (maximum value)
- This screen displays the measurement values of harmonic current (maximum value). You can switch the screens by Select.

[Harmonic current (maximum value)]

Fundamental wave (1st order) 3rd order 19th order
W [ [
HI it HI 373 HI T8t
[Al [A] [A]
Select Select Select

200 | —— 124 | -T2 > KY A
08/11/05 08/11/05 08/11/05
20:34 20: 34 20: 34

- You can go back to the main menu screen by Return.
- You can move to [9] Harmonic current (content rate) by Up or [11] Harmonic current (demand value) by Down.
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[11] Harmonic current (demand value)

- This screen displays the measurement values of harmonic current (demand value). You can switch the screens by Select.

[Demand value] [Max. demand value]
HI HI i
Demd Demd
Phase 1 — | { 3([)“2 LAl
Phase 2 — | 2 Select Select
1.8 — 214 | T/
Phase 3 —> | ° Date and
20 5 time of
Phase N —> | " 40. 8 o8/ 117058 occurrence
For 4-pole DT =1 2min +e— Demand DT =12mn de— Demand
circuit breaker time time
only

- You can go back to the main menu screen by Return.

- You can move to [10] Harmonic current (maximum value) by Up or [12] Reactive energy by Down.

[12] Reactive energy

- This screen displays the measurement values of the reactive energy. You can switch the screens by Select.

[Integrated value] [Amount of last 1-hour] [Max. value of amount for 1-hours]

EQ E([) E([)

Ma x
Demd Demd
[kvarh] kvarh]l kvarh]l

18249.0| Select | 20184.3| Select | 34750, 4| Select

oo

<«— Date and
time of
occurrence

o —

- You can go back to the main menu screen by Return.

- You can move to [11] Harmonic current (demand value) by Up or [1] Electric energy/combined by Down.
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9.3 Method of check/setting of the operating characteristics
- Select PROTECT on the main menu screen and press Enter to display the operating characteristics setting screen.
- You can switch the screen using Up/Down: LTD <=> STD/INST <=> ER <=> LTD.

[Main menu screen]

[Operating characteristics

setting screen]

[LTD setting screen]

Up

/ Down

Selection of LTD
setting

MAIN

METER
TRIP/AL
RESET
SETTING

Enter
e

-
Return

PROTECT
L TD
STD/INST
ER

Down l T Up

Selection of STD/INST
setting

PROTECT
LTD

STD/INST

ER

Down l T Up

Selection of electric
leakage characteristics
ER check

PROTECT
LTD

STD/INST

Down l T Up

Selection of LTD
setting

Enter
e

-~
Return

Enter

Return

Enter
—_—

-
Return

Selection of Ir / Selection of TL

Selection of NP

Down Down
PROTECT PROTECT PROTECT
- -
LTD Up LTD Up LTD
’ Ir [ r Ir
TL pTL TL
NP NP PP
[A] [s1]
25071 100. 0=
at 200%
16t 0N 1B @0 N NP
e 0F F IS oNjOFF 0 F F1J oNoFF
You cannot change the Ir setting. It is set by the circuit breaker.
NP is applicable only for 4-pole circuit breaker.
For 3-pole circuit breaker, "--" appears.
Down
[STD/INST setting screen]/ Up
Ld
Selection of Is Selection of Ts Selection of li
Down Down
PROTECT 3 PROTECT 3 PROTECT
STD/INST Up STD/INST Up STD/INST
| W Is Is
Ts pTs Ts
i I | 2O
[xInl [s] [A]
10. 01— 0.3 35007
12t @ON Pt
0 F F/|J ON/OFF
CHANGE?
You cannot change the li setting. It is set by the circuit breaker.
Down
[Earth leakage characteristics ER check screen]
Note) For MCCB, "---" Up

Selection of 1An

Selection of Te

Down Down
PROTECT PROTECT
E R € ER

Up Up
>___ - - —
- - — }___
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(1) Current setting Ir check
- On the LTD setting screen, select Ir by Up/Down. The Ir setting value of the circuit breaker is displayed.

[LTD settizg screen]

Selection of Ir

Prorecs
|
> D

= ——
oS o

[A]

250

(2) LTD operating time TL setting
- On the LTD setting screen, select TL by Up/Down. (Screen [1])
- Pressing Enter can change the TL setting value. (Screen [2])

| Select by
Up/Down.

& |r setting
value

Use Up/Down to change the setting value as follows: 12.0 <=> 60.0 <=> 80.0 <=> 100.0.
Determine the setting value by pressing Enter.
- Then, ON/OFF of the I°t characteristics can be changed. (Screen [3])
Select ON or OFF by Up/Down and press Enter to determine the selection.
- On the change permission screen, change NO to YES by Up/Down and press Enter to change the setting. (Screen [4])
When you press Enter, the LTD setting screen is displayed again.

[LTD settizg screen]

Selection of TL

Enter
P ROTECT (_’
L I E Return
P71 L €——1_  Selectby
NP Up/Down.
[s]
100 0 '€ TL setting
) value
at 200%
1% ON/OFF
ret .8¥F } setting
Screen [1]

(8) Neutral protection NP setting (only for 4-pole circuit breaker)

Enter
P ROTECT < >
L } E Return
PTL
NP
[s]
1H0[0110) < setthe TL
500 setting value
at b by Up/Down.
16t @O0N
0FF
Screen [2]

[Change permission screen]

Enter Enter
Provecr — Ser -
L } D Return The setting is changed
r n and the [LTD setting
> L FE 0 K . screen] is displayed.
[s]
at 200% N 0
Select I°
16t 4 Ch NO t
OFF } ON/OFF by Y E S VES by Up/Down
Up/Down. :
Screen [3] Screen [4]

- On the LTD characteristics setting screen, select NP by Up/Down. (Screen [1])

- Pressing Enter can change ON/OFF of NP characteristics. (Screen [2])
Select ON or OFF by Up/Down and press Enter to determine the selection.

- On the change permission screen, change NO to YES by Up/Down and press Enter to change the setting. (Screen [3])
When you press Enter, the LTD setting screen is displayed again.

[LTD setting screen]

Selection of NP

P Enter
e

A S 0TECT —
Iy Return
> L ,E(__ Select by
Up/Down.

oo } NP ON/OFF
OFF setting
Screen [1]

PROTECT
LTD
Ir
TL
|

0FF
Screen [2]

[Change permission screen]

Enter
—_

-
Return

Select NP
ON/OFF by
Up/Down.

The setting is changed and

Enter  the [LTD setting screen] is

S ET displayed.
0K?
N 0 Change NO to
YES by
Y E S [€— Up/Down.
Screen [3]
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(4) STD pickup current Is setting
- On the STD/INST setting screen, select Is by Up/Down. (Screen [1])

- Pressing Enter can change the Is setting value. (Screen [2])
You can change the setting value by UP/Down as follows: 2.0 <=> 2.5 <=> 3.0 <=> 3.5 <=> 4.0 <=> 5.0 <=> 6.0 <=> 7.0 <=> 8.0 <=> 9.0 <=> 10.0.
Determine the setting value by pressing Enter.

- On the change permission screen, change NO to YES by Up/Down and press Enter to change the setting. (Screen [3])

- When you press Enter, the STD/INST setting screen is displayed again.

[STD/INST setting screen]
2

Selection of Is

P

ST
[ B
T
I

ROTECT
D/INST
s
s
i

[x Ir]

10.0

Screen [1]

(5) STD operating

Enter
e

D
Return

€———___ Select by

Up/Down.

'€ |s setting

value

time Ts setting

[Change permission screen]

Enter
e

-
Return

) T Setthels

PROTECT
STD/INST
pis

Ts
1

[x Ir ]
Screen [2]

setting value
by Up/Down.

The setting is changed and the [STD/INST
setting screen] is displayed.

Ser =
0K?
NO
Y E S|l
Up/Down.
Screen [3]

- On the STD/INST setting screen, select Ts by Up/Down. (Screen [1])

- Pressing Enter can change the Ts setting value. (Screen [2])

You can change the setting value by Up/Down as follows: 0.1 <=> 0.2 <=> 0.3.

Determine the setting value by pressing Enter.
- Then ON/OFF of the 1% characteristics can be changed. (Screen [3])

Select ON or OFF by Up/Down and press Enter to determine the selection.
- On the change permission screen, change NO to YES by Up/Down and press Enter to change the setting. (Screen [4])
- When you press Enter, the STD/INST setting screen is displayed again.

[STD/INST s\ftting S

creen]

Selection of Ts

P Enter
—_—
sTo NSt e
s Return
DT s €——___ Selectby
L Up/Down.
[s]
0_ 3 € Ts setting value
12t @ON 12
0FF ON/OFF
[c Aot 7| MR
Screen [1]

(6) INST pickup current li check

- On the STD/INST setting screen, select li by Up/Down. The li setting value of the circuit breaker is displayed.

[STD/INST setting s
{

Selection of li

P OTECT
/ITNST

©
—o 0 oD

—_——

4
LAl

3500

-

creen]

Select by
Up/Down.

[~ li setting value

Enter
P ROTECT « >
STD/INST
s Return
PT1s
I

[s]

O_ 3 1€— Setthe Ts
setting value
by Up/Down.

12t @O0N

0FF

Screen [2]

PROTEGT
STD/INST
Is
|
Ii
[s1]
12t (0N |
0FF
Screen [3]
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Enter
—_—

-
Return

Select It
ON/OFF by
Up/Down.

[Change permission screen]

Ser
0K?

NO

Y E Sjpn

Screen [4]

Enter
—_—

The setting is changed and the
[STD/INST setting screen] is
displayed.

Change NO to
YES by
Up/Down.



9.4 Method of display of fault/alarm and contents of the displayed
- Select TRIP/AL on the main menu screen and press Enter to display the fault/alarm display screen.
- You can switch the fault cause/current display screen and the alarm display screen by Up/Down.

[Fault cause/current screen]

[Main menu screen] [Fault cause/current screen] Without fault history
M Enter T Fault cause T
AN - REP / Overload or short-circuit trip Rie
Return iy . . -
WETER NSt / LTD: Long time delay trip
PROTECT STD: Short time delay trip
‘I ‘I 328 INST: Instantaneous trip

RESET \

SETTING \
Fault current
Down l T Up

[Alarm display screen]

The generated

alarm is marked A LARM PAL1: Pre-alarm. Enabled with PAL module (option).
with "e". \ PAL T When disabled, "---" appears.
B 0§ E E R OVER: Overcurrent alarm
- NLA: Neutral line open-phase alarm. Enabled for the “1¢3W" phase wire system.

IDMAL: Current demand alarm. Enabled when set to ON via transmission or by the display unit.

leror

| m>=>

> >
-

When set to OFF, "---" appears.

—

ILAL: Current open-phase alarm. Enabled when set to ON via transmission or by the display unit.

When set to OFF, "---" appears.
IUBAL: Current unbalance alarm. Enabled when set to ON via communication or by the display unit.
When set to OFF, "---" appears.

- The fault cause/current display screen is automatically displayed in case of a fault, and the alarm display screen is automatically displayed in
case of an alarm. In such cases, the backlight turns red.

- When you press any of the operation buttons, the backlight turns back white and the screen that was being displayed before the alarm
display screen is displayed.
(The alarm is kept output until it is reset.)

- When the alarm reset method is automatic reset and the alarm cause is removed, the backlight turns back white and the screen that was
being displayed before the alarm display screen is displayed. (The output alarm is also reset.)

9.5 Method of reset
- Select RESET on the main menu screen and press Enter to display the reset screen.
- Select an item you want to reset by Up/Down (TRIP <=> ALARM <=> ALL <=> EP (WH) <=> EQ (varh) <=> TRIP <=> ---) and press Enter to
display the reset permission screen.

[Main menu screen] [Reset screen]
Enter Enter Enter The setting is reset and the
M, — Reser — Reser [Reset screen] is displayed.
WETER Return Return 0 K 0
PROTECT ALARM
TRIP/AL ALL
EP (Wh)
SETTING EQ (varh) I$l;-s
TRIP: Resets the fault cause/current.
ALARM: Resets the alarm.
ALL: Resets the maximum value and time of occurrence of maximum value.

Excepting fault cause/current, alarm,electric energy and reactive energy.
Ep (Wh):  Resets the electric energy. (The value is set to 0 kwh.)
EQ (varh): Resets the reactive energy. (The value is set to 0 kvarh)

- Select an item you want to reset and press Enter to display the reset permission screen. Select YES and press Enter to reset the selected
item.
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9.6 Method of various settings
- Select SETTING on the main menu screen and press Enter to display the setting screen.
- You can switch the screen by Up/Down as follows: Measure <=> Alarm <=> LCD <=> Date <=> EP/EQ <=> Measure ---.

[Main menu screen] [Setting screen]

M Enter S
ALN (_’ ET

WETER Return W easuro |
PROTECT Alarm
TRIP/AL Lco
RESET Date
EP/EQ

9.6.1 Method of various settings for relations of the measurement
- Select Measure on the setting screen and press Enter to display the measurement setting selection screen.
- You can switch the setting item Up/Down as follows: Phase <=> Demand <=> LineSys <=> Pulse <=> Phase ---.

[Setting screen] [Measurement setting selection screen]

Enter
S ET 2 S ET
Return CIrET—
Alarm Demand
Leo LineSys Phase: Sets the phase switching.
Date Pulse Demand:  Sets the demand time.
EP/EQ Linesys: Sets the phase wire system.

Pulse: Sets the pulse unit. (With electric energy pulse output (option))

(1) Phase switching setting
- On the measurement setting selection screen, select Phase by Up/Down. (Screen [1])
- Pressing Enter displays the phase switching display screen. (Screen [2])
- Then pressing Enter can change the phase switching setting value. (Screen [3])
Select Normal (phase not switched) or Inverse (phase switched) by Up/Down and press Enter to determine the selection.
- On the change permission screen, change NO to YES by Up/Down and press Enter to change the setting. (Screen [4])
When you press Enter, the phase switching display screen is displayed again.

[Measurement setting
selection screen]

Selection of Phase [Phase switching display screen] [Change permission screen]
Enter Enter Enter Enter
S ET > S ET > S ET > S >
- - - ET -
S Return b hase Return b hase Return The setting is changed and
(Phase | the [Phase switching display
"\ Selectb 0 K ’) P
Demand N /Dowr{ oNormal Phase Set the phase screen] is displayed.
p/ . switching switching
LineSys Inverse setting value Inverse setting value
Pulse by Up/Down. N 0
Change NO to
Y E Shal2e
Up/Down.
Screen [1] Screen [2] Screen [3] Screen [4]
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(2) Demand time setting

- On the measurement setting selection screen, select Demand by Up/Down. (Screen [1])

- Pressing Enter displays the demand time display screen. (Screen [2])

- Then pressing Enter can change the demand time setting value. (Screen [3])
You can change the setting value by Up/Down as follows: 0 <=> 1 <=> 2 <=> --- <=> 14 <=> 15 <=> 0 --- (in 1-minute steps).
Determine the setting value by pressing Enter.

- On the change permission screen, change NO to YES by Up/Down and press Enter to change the setting. (Screen [4])
When you press Enter, the demand time delay display screen is displayed again.

[Measurement setting selection screen]
d

Selection of Demand [Demand time delay display screen] [Change permission screen)
Enter Enter Enter Enter
S > S ET > S ET > S >
- - - ET L
Return Return Return The setting is changed and the
Phase De ? and e ? and 0 K n [Demand time delay display screen]
< Select by e e Set the : is displayed.
Up/Down. Demand time demand time
LineSys 15 <= delay setting < delay setting
Pulse [minl value [min] value by N O
Up/Down.
Y E S Change NO to
<= YESby
Up/Down.
Screen [1] Screen [2] Screen [3] Screen [4]

(3) Phase wire system setting
- On the measurement setting selection screen, select LineSys by Up/Down. (Screen [1])
- Pressing Enter displays the phase wire system display screen. (Screen [2])
- Then pressing Enter can change the phase wire system setting value. (Screen [3])
You can change the setting value by Up/Down as follows:
1P2W (192W : Single-phase 2-wire)
1P3W (193W : Single-phase 3-wire)
3P3W (3¢3W : 3-phase 3-wire)
3P4W (394 W :3-phase 4 wire) (for 4-pole circuit breaker)
Determine the setting value by pressing Enter.
- On the change permission screen, change NO to YES by Up/Down and press Enter to change the setting. (Screen [4])
When you press Enter, the phase wire system display screen is displayed again.
[Measurement setting selection screen]

Selection of LineSys [Phase wire system display screen] [Change permission screen]
Enter Enter Enter Enter
S ET ‘ > S ET ‘ > S ET < > S >
ET . .
Return . Return . Return The setting is changed and the
Phase LineSys LineSys O K ] [Phase wire type display screen] is
Demand 1TP2w P2 Setthe oh ' displayed.
et the ase
< Select by Y’ Phase wire K| | wire system
Up/Down. system .
Pulse 3PN yst 3P 3N setting value
setting value by Up/Down. N 0
3P4 3P 4N Change NO to
Y E S hl G
Up/Down.
Screen [1] Screen [2] Screen [3] Screen [4]

(4) Pulse unit setting

- On the measurement setting selection screen, select Pulse by Up/Down. (Screen [1])

- Pressing Enter displays the pulse unit display screen. (Screen [2])

- Then pressing Enter can change the pulse unit setting value. (Screen [3])

- You can change the setting value by Up/Down as follows: 1 <=> 10<=> 100 <=> 1000 <=> 10000 <=> 1 --- (kwh/pulse).
Determine the setting value by pressing Enter.

- On the change permission screen, change NO to YES by Up/Down and press Enter to change the setting. (Screen [4])
When you press Enter, the pulse unit display screen is displayed again.

[Measurement setting selection screen]

Selection of Pulse [Pulse unit display screen] [Change permission screen]
Enter Enter Enter Enter
S ET > S ET - S ET > S >
- - - ET .
Return Return Return The setting is changed and the
Phase Pulse Pulse 0K? [Pulse unit display screen] is
Demand 1 1 . displayed.
LineSys 10 . 10 Set the pulse
Pulse unit unit setting
AMMNEIC 4 Select by ®100 setting value [t o0 | value by NO
Up/Down. 5
1000 1000 Up/Down. ch NO
ange 0
10000 10000 ‘_YESby
[ kWh] [kWhi
Up/Doun.
Screen [1] Screen [2] Screen [3] Screen [4]
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9.6.2 Method of various settings for relations of the alarm
- Select Alarm on the setting screen and then press Enter to display the alarm setting selection screen.
- You can change the setting item by Up/Down as follows: PAL <=> IDM_AL <=> ILA_AL <=> IUB_AL <=> AL_Hold <=> PAL ---.

[Setting screen] [Alarm setting selection screen]
S Enter S
ET ‘ > ET
Measure Return POAL PAL: Pre-alarm setting display
TDM_AL IDM_AL: Current demand alarm setting
Leo TLA_AL ILA_AL: Current open-phase alarm setting
Date TUB_AL IUB_AL: Current unbalance alarm setting
EP/EQ AL_Hold: Alarm reset method setting
AL_Hold

(1) Pre-alarm (PAL) setting display (No setting is configured by the display unit.)
- On the alarm setting selection screen, select PAL by Up/Down. (Screen [1])
- Pressing Enter displays the PAL setting check screen. (Screen [2], screen [3])
With PAL module (option), the function is turned ON.

- The setting is made by the circuit breaker and the PAL module.
[Alarm setting selection screen]

Selection of PAL [PAL setting check screen]
Enter
S ET < > S ET S ET
PAL PAL
T Return e N Pre-alarm oN
& Select by 0FF ON/OFF @0FF
IDM_AL Up/Down. PAL_PU PAL_PU
ILA_AL 70 O <€ Pre-alarm —_
TuB AL (%) pickup setting [
- PAL T value PAL T
50 0 <€ Pre-alarm _
AL_Hold . operating
[s] time setting [s]
value
Screen [1] Screen [2] Screen [3]
With PAL (option) Without PAL (option)

(2) Current demand alarm setting (IDM_AL)

- Select IDM_AL by Up/Down on the alarm setting selection screen. (Screen [1])

- Pressing Enter displays the current demand alarm setting display screen. (Screen [2])

- Then pressing Enter can change ON/OFF of IDM_AL. (Screen [3])
Select ON (function enabled) or OFF (function disabled) by Up/Down and press Enter to determine the selection.

- Then pressing Enter can change the pickup current setting value.
You can change the setting value between 50.0 and 100.0 (in 1.0% steps) by Up/Down.
Determine the setting value by pressing Enter. (Screen [4])

- Then pressing Enter can change the demand time setting value.
You can change the setting value by Up/Down as follows: 1.0-10.0 (in 1.0-minute steps) <=> 15.0 <=> 20.0 <=> 25.0 <=> 30.0.
Determine the setting value by pressing Enter. (Screen [5])

- On the change permission screen, change NO to YES by Up/Down and press Enter to change the setting. (Screen [6])
When you press Enter, the current demand alarm setting display screen is displayed again.

[Alarm setting selection screen]
) [Current demand alarm

Selection of IDM_AL setting display screen]
Enter Enter
Sy — St _—
IDN_AL
PAL Return T 0N } Return
0FF IDM_AL
rom_pu ON/OFF
A
ILA_AL Select by 72 0
Up/Down. "IN oM AL pickup
TUB _AL [%] ~ .
Iom T current setting
1 5 0 value
AL ot Cnin] \IDM_ALdemand
time setting
|
Screen [1] Screen [2] vaue
3 [ON/OFF setting] [Pickup current setting] [Demand time setting] [Change permission screen]
! Enter Enter Enter Enter Enter
L.—> | S¢; o Ser o _— S e —
-— - - -
Return [ ! D M- A[E._ Return POt Return Return The setting is changed and
0FF \S th 0FF 0 K ? the [Current demand alarm
IDW_PU et by IDN_PU h . )
72 Up/Down. 72 0 Set by sgttlng display screen] is
. 0 . |- Up/Down. displayed.
[%1 %1
Iow_T rom_T NO
Set by
15.0 15.0 < Up/Down. | Change NO to
[min] [minl YES by
Up/Down.
Screen [3] Screen [4] Screen [5] Screen [6]
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(8) Current open-phase alarm setting (ILA_AL)
- Select ILA_AL by Up/Down on the alarm setting selection screen. (Screen [1])
- Pressing Enter displays the current open-phase alarm setting display screen. (Screen [2])
- Then pressing Enter can change ON/OFF of ILA_AL. (Screen [3])
Select ON (function enabled) or OFF (function disabled) by Up/Down and then press Enter to determine the selection.
- On the change permission screen, change NO to YES by Up/Down and press Enter to change the setting. (Screen [4])
When you press Enter, the current one-phase alarm setting display screen is displayed again.

[Alarm setting selection screen]
[Current open-phase alarm

Selection of ILA_AL setting display screen] [ON/OFF setting] [Change permission screen]
Enter Enter Enter Enter
S« — Ser — Sy — Ser -
Return TLA_AL Return ITLA_AL Return The setting is changed and the
PAL .g ? F ] ILA AL [(;IH O K ] [Current open-phase alarm settir
IDN_AL T \ Set by ' display screen] is displayed.
- ON/OFF Up/Down.
< Select by
Up/Down.
1UB_AL N 0
1& Change NOto
AL_Hold YES YES by
Up/Down.
Screen [1] Screen [2] Screen [3] Screen [4]

(4) Current unbalance alarm setting (IUB_AL)
- Select IUB_AL by Up/Down on the alarm setting selection screen. (Screen [1])
- Pressing Enter displays the current unbalance alarm setting display screen. (Screen [2])
- Then pressing Enter can change ON/OFF of IUB_AL. (Screen [3])
Select ON (function enabled) or OFF (function disabled) by Up/Down and press Enter to determine the selection.
- On the change permission screen, change NO to YES by Up/Down and press Enter to change the setting. (Screen [4])
When you press Enter, the current unbalance alarm setting display screen is displayed again.

[Alarm setting selection screen]
{ [Current unbalance alarm

Selection of IUB_AL setting display screen] [ON/OFF setting] [Change permission screen]

Enter Enter Enter Enter
S ET > S ET -« S ET P S ET

R‘eturn ITUB_AL Return ITUB_AL Return The setting is changed and the
PAL .g ’g ; 1 UB AL [(;IE_-F 0 K n [Current unbalanced alarm

— \ Set by . setting display screen] is
IDM_AL ON/OFF
Up/Down. displayed.
ILA_AL
Select by
<
I Up/Down. N 0
AL _Hold Y E 4(.$EgngyeNOto
Up/Down.
Screen [1] Screen [2] Screen [3] Screen [4]

(5) Alarm reset method setting
- Select AL_Hold by Up/Down on the alarm setting selection screen. (Screen [1])
- Pressing Enter displays the alarm reset method setting display screen. (Screen [2])
- Then pressing Enter can change the alarm reset method. (Screen [3])
Select AutoRes (automatic reset) or Holding (self-retention) by Up/Down and press Enter to determine the selection.
- On the change permission screen, change NO to YES by Up/Down and press Enter to change the setting. (Screen [4])
When you press Enter, the alarm reset setting display screen is displayed again.

[Alarm setting selection screen]
[Alarm reset method

Selection of AL_Hold setting display screen] [Alarm reset method setting] [Change permission screen]
Enter Enter Enter Enter
S ET - S ET - S ET > S >
- - - ET -
Return Return Return The setting is changed and the
PAL AL _Hold AL _Hold 0K? [Alarm reset system setting
Set by . display screen] is displayed.
oM _AL .AutoRes} Alarm reset (—Up/Dé’wn. play ] play
TLA_AL Holding method setting Holding
T value
Select by 1 Change NOto
<
AL _Hold Up/Down. Y E S YES by
Up/Down.
Screen [1] Screen [2] Screen [3] Screen [4]
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9.6.3 Method of setting for LCD (backlight setting, contrast, display direction)
- Select LCD on the setting screen and press Enter to display the LCD setting selection screen.
- You can select the setting item by Up/Down as follows: LCD-BL <=> Contrast <=> Direction <=> LCD-BL --- .

[Setting screen] [LCD setting selection screen]

S Enter S
p—

ET < ET

Measure Return LCD-BL

Alarm Contrast LCD-BL: LCD backlight setting

L CD Direction Contrast: LCD contrast setting
Date Direction: Display direction setting
EP/EQ

(1) Backlight setting
- On the LCD setting selection screen, select LCD-BL by Up/Down. (Screen [1])
- Pressing Enter displays the backlight setting display screen. (Screen [2])
- Then pressing Enter can change the backlight setting. (Screen [3])
By Up/Down, select one of the following settings and press Enter to determine the selection.
AutoOFF (Automatically turned OFF when no operation is done for about 5 minutes. Turned ON again when the switch is operated.)
ON (Always ON)
OFF (Always OFF)
- On the change permission screen, change NO to YES by Up/Down and press Enter to change the setting. (Screen [4])
When you press Enter, the backlight setting display screen is displayed again.

[LCD setting selection screen]
) [Backlight setting display

Selection of LCD-BL screen) [Backlight setting] [Change permission screen]
Enter Enter Enter Enter
S ET —> S ET —> S ET > S >
- - - ET -
LCDTEL Return LeD-BL Return Leb-BL Return The setting is changed and the
LCD B L \ 0 K 0 [Backlight setting display
Contrast LSJel/%Ctby AutoOFF AutoOFF ) screen] is displayed.
» » p/Down. Backlight
Direction ®0N setting value N < LSJzt/Iggwn.
0FF 0FF N 0
Y E S le- Change NO to
YES by
Up/Down.
Screen [1] Screen [2] Screen [3] Screen [4]

(2) Contrast setting
- On the LCD setting selection screen, select Contrast by Up/Down. (Screen [1])
- Pressing Enter displays the contrast setting display screen. (Screen [2])
While viewing the screen, change the contrast by Up/Down. (The setting applies to the screen accordingly.)
- When you press Enter or Return, the contrast selection screen is displayed again.

[LCD setting selection screen]

[Contrast setting display
Selection of Contrast

screen)
Enter
S ET < > S ET
LCD-BL Return Contrast
Contrast setting value
Select b
CeoErosdfe Up/Dowr): Increase (+): Up

Direction Decrease (-): Down

g

Screen [1] Screen [2]
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(3) Display direction setting (only for breaker mounting type)
- On the LCD setting selection screen, select Direction by Up/Down. (Screen [1])
- Pressing Enter displays the display direction setting display screen. (Screen [2])
- Then pressing Enter can change the display direction setting value. (Screen [3])
You can change the setting value by Up/Down as follows:

1 2 :Portrait display
r> — :Landscape display - 1
— o :Landscape display - 2

Determine the setting value by pressing Enter.

- On the change permission screen, change NO to YES by Up/Down and press Enter to change the setting. (Screen [4])
When you press Enter, the display direction setting display screen is displayed again.
* The screen is displayed according to the selected direction.

* The direction of the operation switch is changed according to the installation direction of the breaker.

[LCD setting selection screen]

Selection of Direction

display screen]

Enter
Ser —
-
LeD-BL Return
Contrast SeleCtby
Up/Down.
Screen [1]
- Portrait display
Line side
e @ @
I ohena’
[A]
243.2| |
EP e
Lk sz
64243. 2
o
= =
©] [©] (O]
Load side
[}
Up (Up) £} H
Left
(Return)

[Display direction setting

[Display direction setting]

Enter Enter
S ET - > S ET P
N Return ) ; Return
irection Direction
12 12
Display
o~ direction setting < Sit/g(y,wn.
L value ~—
Screen [2] Screen [3]
- Landscape display - 1
© @
Line side @ @ Load side
| — e 749‘0 R
@ " 64243.2 a @
o o
l g a x P P LAl
249.0
EP [kWhi]
64243. 2
| Ood
Up (Up) 4

Right (Select)

)
L e o,
(Return) ﬁt

Down (Down)

{0

(Entery —
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[Change permission screen]

Enter
S ET
The setting is changed and the
0 K U] [Backlight setting display
. screen] is displayed.
Y E S le- Change NO to
YES by
Up/Down.
Screen [4]

- Landscape display - 2

O

Load side @ @ Line side
© ©
| .
249.0
EP [kWhi1
64243. 2
Up) Z”\:__
Rvight (Select)
L
Center
(Return ﬁ: % (Enter)
© O own (Down) _




9.6.4 Method of clock setting

- On the setting screen, select Date by Up/Down. (Screen [1])

- Pressing Enter displays the clock setting display screen. (Screen [2])

- Then pressing Enter can change the clock setting. (Screens [3] and [4])

- You can select the setting item by Enter or Select as follows: "Year" — "Month" — "Day" — "Hour" — "Minute"
You can select the setting item by Return as follows: "Year" «— "Month" « "Day" « "Hour" « "Minute"
Select an item you want to change and set it by Up/Down.

- After "Minute" is set, pressing Enter displays the change permission screen. On the screen, change NO to YES by Up/Down and press
Enter to change the setting. (Screen [5])
When you press Enter, the clock setting display screen is displayed again.
* Year is set in two digits. Year 20XX is displayed as 00 to 99.

[Setting screen]
[Clock setting display

Selection of Date screen] "Setting of Year" "Setting of Minute" [Change permission screen]
Enter Enter Enter or Enter or Enter Enter
S ET e S ET e S ET Select Select S ET —_— S —_—
BT The setting is
Measure Return Date Return Date . —_— ., =—> | Date ) Return O K ? changed e?nd the
Alarn frime fTime dRewm Rewm| 'TC | [Clock seting display
1l Year/ screen] is displayed.
08/11/057< v |[£/11/05 08/11/05
1 Select
R, U Day S Setty Set by N O
EP/EQ Down. Up/Down. ¥ Up/Down.
20:34< v | 20:34 20:FL gL crange no
Minute to YES by
Up/Down.
Screen [1] Screen [2] Screen [3] Screen [4] Screen [5]

9.6.5 Method of setting of electric energy/reactive energy
(1) Electric energy setting
- On the setting screen, select EP/EQ by Up/Down. (Screen [1])
- Pressing Enter displays the electric energy/reactive energy setting display screen. (Screen [2])
Select EP (Wh) by Up/Down and press Enter to display the electric energy setting screen. (Screen [3])
- Then pressing Enter can set the electric energy. (Screens [4] and [5])
You can move the cursor from "the highest order digit" to "the lowest order digit" by Enter or Select.
You can move the cursor from "the lowest order digit" to "the highest order digit" by Return.
- Select a digit you want to change and set it by Up/Down.
- After "the lowest order digit" is set, pressing Enter displays the change permission screen. On the screen, change NO to YES by Up/Down
and press Enter to change the setting. (Screen [6])
When you press Enter, the electric energy setting display screen is displayed again.

[Setting screen] [Electric energy/reactive
energy setting display
Selection of EP/EQ screen]
Enter Enter
S ET _)E S ET T
Weasure Rem Return
Alarm EQ (varh) Select by
Up/Down.
LCD
Date
Select by
EP/EQ [
EFTED (_Up/Down.
Screen [1] Screen [2]
i [Electric energy setting
i display screen] "Highest order digit setting" "Lowest order digit setting"  [Change permission screen]
i Enter or Enter or Enter
i Enter S ET Enter S ET Select Select S ET _’E S ET Enter
s - EP - EP EP Return >
Return Return —_— ... > 0 K ? || Thesettingis changed and the
Return Return ' [Electric energy setting display
37415.3 741 5 3 37415 screen] is displayed.
. . - B
[kWhi [kWhi [kWhl
\ Set by N O
Up/Down. Y E S le« Change NO
NG 3et/[k))y to YES by
own.
pow Up/Down.
Screen [3] Screen [4] Screen [5] Screen [6]
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(2) Reactive energy setting
- On the setting screen, select EP/EQ by Up/Down. (Screen [1])
- Pressing Enter displays the electric energy/reactive energy setting display screen. (Screen [2])
Select EQ (varh) by Up/Down and press Enter to display the reactive energy setting screen. (Screen [3])
- Then pressing Enter can set the reactive energy. (Screens [4] and [5])
You can move the cursor from "the highest order digit" to "the lowest order digit" by Enter or Select.
You can move the cursor from "the lowest order digit" to "the highest order digit" by Return.
- Select a digit you want to change and set it by Up/Down.
- After "the lowest order digit" is set, pressing Enter displays the change permission screen. On the screen, change NO to YES by Up/Down
and press Enter to change the setting. (Screen [6])
When you press Enter, the reactive energy setting display screen is displayed again.

[Setting screen] ) )
1 [Electric energy/reactive energy
Selection of EP/EQ sefting display screen]
S Enter S Enter
ET _)‘ ET _" rrrrrrrrr
Weasure Return EP (Wh) Return
Alarnm 'EQ (varh)pod Select by
Up/Down.
Leo
Date
Select by
(EP/EQ R
EFTED (-Up/Down.
Screen [1] Screen [2]
i [Reactive energy setting
3 display screen] "Highest order digit setting" "Lowest order digit setting”  [Change permission screen]
i Enter or Enter or Enter
' Enter Seq Enter St Select Select | O ET — S Enter
[ —_—> Return
oo | EC o EQ —_— ....—> | B0 0 K ? || Thesetiingis changed and the
Return Return [Reactive energy setting display
10847. 6 llo847.6 10847.f§ seroenls deplayed
[k hl [ hl [k hl
e \ o \ Set by NO
Up/Down.
le Change NO
N Set/gy to YES by
Up/Doun. Up/Down.
Screen [3] Screen [4] Screen [5] Screen [6]
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9.7 List of measurement screens

Portrait display
[Electric energy] [Electric energy] [Electric energy] [Combined]
3 (Integrated value) (amount of last 1-hour)  (max. value of  (Electric energy and
< amount for 1-hours)  load current) [Present value]
°
% EP EP pen EP B2:4 I Bana’ &| [Hz
s, [kWh1 [LkWhi [kWhi [A] uc) [Hz]
>
& 243.2 z
5 EP g
S| | 64243.2| | 12490.7| | 40476.8 el LE 60. 1
g =
3 64243. 2 =
w 08/11/05
oy 20:00
§ [Harmonic current (present value)]
[Present value] [Present demand [Max. demand value ©
value] in all phases] 2 Total Fundamental wave 3rd order ......... 19th order
c
z [}
o | | Demd | gg;d @ HI total HI st HI 3rd HI 19th
5 : [A] : Al [A] 8 : [A] : [A] : [A] : [A]
° 243.2 243.2 g 20.5 11.5 10.5 3.5
2 2 = 2 2 2 2
3 211. 1 211. 1 231.8 3 54.2 22.2 16. 2 4.2
ol 3 3 L2 3 3 3 3
& 249.0 249.0 é 35.1 25.1 21.1 5.1
N N 08/11/05 = N N N N
8.7 8.7 20134 3 60. 8 50.8 20.8 9.8
DT =1 2nmin DT=12min o
§ [Harmonic current (content rate)]
©
[Present value] [Present value] [Max. value in all lines] = Total 3rd order 5th order ......... 19th order
o)
o 2
% v v v Wax § HI THD HI 3rd HI 5¢th HI 19th
= - [vi . v vl = . [%1 : [%] : [%1] : [%]
S 200 200 5 30.2 30.5 b3.5 11.5
Q 23 2N 5 P 2 2 2
£ 201 201 274 s 11.8 46. 2 43.2 24.2
—_— 31 3N = 3 3 3 3
2 200 200 é 20.5 51.1 451 25.1
Avr 08/04/23 = N N N N
200 22700 g 40. 8 10.8 40.8 31.8
)
?D; [Harmonic current (max. value)]
[Present value] [Present demand [Max. demand value] =
value] > Fundamental 3rd order ... 19th order
foy x
o ©
= P P ovend P Bins E| [HT T:% HI 55 HI T8t
8 [kwi LkWI LkWI = LAl LA LAl
c
Q ©
g 3
@ 243.2 -100. 3 101.1 o 200 124 37
= 5
= £
08/11/05 [} 08/11/05 08/11/05 08/11/05
20:34 T 20:34 20:34 20:34
DT=12nmin DT =12nin §
g
[Present value] [Present demand [Max. demand value] ‘_;‘
value] - [Demand value] [Max. demand value]
o 5
3 Q vend Q oins 51 [HI o.ns HI 3ih
aQ [kvar]l [kvar] [kvar]l S [A] [A]
et 1
2 5 30.2
© = 2
g 12.3 12.3 90.0 3 11.8 274
o L2 3
z § 20.5
SRR s 1" 408 |"teei
DT=12nin DT=12min o DT=12nmin DT=12nmin
[Integrated value] [Amount of last [Max. value of amount
[Present value] [Max. value] > 1-hour] for 1-hours]
<
S [ © E E EQ "=
‘g PF Ll PF az%] S ([)kvzrh] (?kEZTﬁ] 9&2?3]
= (0]
o} 2
g LAG LEAD g
3 88.0 74 4 S || 18249.0| | 20184.3| | 34750.4
- 4
L &
DB/H/./gi = 03/18{33
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Landscape display

[1] Electric [Electric energy [Electric energy] [Electric energy] [Comb_ined]
energy/ (Integrated value)] (Amount of last 1-hour) (Max. value of amount for 1-hours) (Electric energy and load current)
combined EP LkWhl EP vens [kWh] EP 5:0 4 [kWh] I 5ine’ .
249.0
64243. 2 12490. 7 40476. 8 EP Ckwn
08/11/05 20:00 64243.2
[2] Load [Present value] [Present demand value] [Max. demand value in all phases]
current I I DT=12nin [ rex DT=12nmn
| 3 [A] 1 Demd 3 LAl Demd LAl
243.2 © 249.0 243.2 © 249.0
) \ , \ 243.2
211.1 " 8.7 211.1 " 8.7 best1 08 2004
[3] Line [Present value] [Present value] [Max. value in all lines]
voltage V1—2 3-1 . VW—N 3N .. v Ll
200 200 200 200 274
2-3 Avr 2-N
201 200 201 08/04/23 22:00
[4] Electric [Present value] [Present demand value] [Max. demand value]
power P [kw] P Demd DT:}E;:W]‘ P gz:ld DT:W[&VT”]‘
243.2 -100.3 101.1
08/04/23 22:00
[5] Reactive [Present value] [Present demand value] [Max. demand value]
power Q Ckvar) Q vena "Live™ Q vine "LV E™
211.1 12.3 90.0
08/04/23 22:00
[6] Power [Present value] [Max. value]
factor PF i PF Vo~ o
LAG 88.0 LEAD 74. 4
08/11/05 20:34
[7] Frequency [Present value]
Hz [Hz)
60. 1
[8] Harmonic [Harmonic current (present value)]
current Total Fundamental wave 3rdorder L 19th order
(\p/raelszz;]t H¥ Total s [A] H! st s [A] H1[ 3rd s [A] H¥ 19th s [A]
20.5 ° 35.1 1.5~ 25.1 10.5 ° 21.1 3.5 5.1
2 N 2 N 2 N 2 N
54.2 ° 60.8 22.2 ° 50.8 16.2 ° 20.8 4.2 9.8
[9] Harmonic [Harmonic current (content rate)]
current Total 3rd order Sthorder ¢ 19th order
otent |[HT o~ oo, HE oo (T HE vown 0 oo
30.2° 20.5 30.5 ' 51.1 53.5 ' 45.1 , 1.5 251
2 N 2 N 2 N
11.8 " 40.8 46.2 " 10.8 43.2 " 40.8 242 31.8
[10] Harmonic [Harmonic current (max. value)]
current Fundamental 3rdorder L 19th order
(max. value) 1] [A] HI !fi [A] HI T8t [A]
200 124 37
08/04/23 22:00 08/04/23 22:00 08/04/23 22:00

[11] Harmonic

[Demand value]

[Max. demand value]

(d(CaLrJr:;irg H¥ bond ZT:”M“? HI Sena P77 00T
value) 2 30.2 N 20.5 974
11.8 40. 8 08/ 04/25 2200
[12] Reactive | lintegrated value] [Amount of last 1-hour] [Max. value of amount for 1-hours]
energy EQ ket EQ vene  txvarng EQ 0:xs tkverns
18249.0 20184.3 34750. 4

08/10/10 10:00
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10. Appendix
10.1 Precautions for configuring settings

Using the display unit, you can configure or clear the settings described in "7. Monitoring Functions", "8. Setting Functions", and "9
Procedures for Display, Operation, and Setting".

For the items except for those in "9.6.4 Method of clock setting", their values stored in the nonvolatile memory (EEPROM) are rewritten
according to the configuration or clearing of the settings.

Rewriting the data stored in the nonvolatile memory (EEPROM) requires some time. Therefore, if you configure or clear these settings
successively without pause, data in the nonvolatile memory are not rewritten properly. To prevent this, configure or clear the settings at
intervals of about 3 seconds regardless of whether the settings are in the same or different categories as shown below.

< Successive setting example>

time setting 3 sec energy clear 3 sec [ time setting 3 sec 7| curent/cause dear

10.2 Precautions for configuring settings via CC-Link communication

In the case of the MDU breaker with CC-Link communication function, you can configure or clear the settings via CC-Link
communication as in the case of the display unit described above, by transmitting the predefined commands and setting values to the
MDU unit.

(For details about configuration and clearing of the settings, refer to "Programming Manual for MDU Breaker".)

When the settings are configured or cleared via CC-Link communication, data stored in the nonvolatile memory are rewritten
accordingly. Therefore, if you configure or clear these settings successively without pause, the data in the nonvolatile memory may not
be rewritten properly. To prevent this, configure or clear the settings at intervals of about 3 seconds regardless of whether the settings
are in the same or different categories as shown below.

< Successive transmission example>

Transmission of the Transmission of fault Transmission of the Transmission of electric|

demand time setting Waitfor| & current/cause clear Wait for demand time setting Wait for energy clear execution
and successful “| 3sec | # |execution and successfull | 3sec [ | and successful “| 3sec [ |  and successful

response reception response re ception response reception response reception
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10.3 Communication error codes and measures against errors
For MDU with CC-Link communication option

Error code
Note: Values in parentheses are
hexadecimal numbers.

For digital Error description Measure

command, analog
command, and
pulse command

1(01h)

For standard
command between
devices

The command has not been

defined. Correct the command.

Turn OFF the control power supply to the MDU unit and turn
it back ON, or press the reset switch.

16 (10h) 192 (COh) A hardware error has occurred.  |Before pressing the reset switch, save the electric
energy/reactive energy according to "9.6.5 Method of setting
of electric energy/reactive energy".

65 (41h) - Enegg.roup number is out of the Correct the group number to an appropriate value.

The channel number is out of the
range.

The setting value is out of the
setting range.

The upper limit value and lower  [Correct the upper limit value and lower limit value so that
limit value are crossed. they are not crossed.

66 (42h) 193 (C1h) Correct the channel number to an appropriate value.

81 (51h) 194 (C2h) Correct the setting value to an appropriate value.

83 (53h) 209 (D1h)

Note. Errors except for the above are detected by the command sender device. For such errors, refer to the instruction manual for the
device.

Note. Once the error flag (RX (n+1) A) becomes "1" (ON), it does not return to "0" (OFF) even when the CPU of the sequencer is reset. To
set the error flag to "0" (OFF), set the error reset flag (RY (n+1) A) to "1" (ON). However, even when you clear the error by setting the
error reset flag to "1" (ON), if the data to be retransmitted has still an error, the error flag will become "1" (ON) again. In such a case,
remove the error cause referring to the error code and then restart the transmission.

10.4 Troubleshooting
When you think the product is in failure, check the following.
(1) ERROR appears on the display unit. Nothing appears on the display unit.
Check whether the connector of connection cable is loose or disconnected.

(2) The current is displayed 0 A even while the power is supplied.
When the current measurement value is lower than the lower limit of the current measurement (lower than £1.0% of the rated current
measurement), the displayed value is cut off to 0 A.

(3) Although the display unit shows a value, it cannot be monitored via transmission.
- Check for an error in the connection of the transmission line or check for breaks in the electric wires.
- Check whether there is more than one same station number in one transmission path. If yes, set the station numbers correctly and press
the reset switch.
- Check whether the transmission speed is the same as that of the master device. If not, correct the transmission speed correctly and press
the reset switch.

(4) The current value measured by this device is different from the value measured by other measuring instrument (exceeding the allowable
tolerance).
- Check that the measuring instrument used for comparison indicates the correct effective value. This product shows an effective value.
- When the compared measuring instrument uses the average value instead of the effective value, the resulted value may largely differ
when there is current distortion in the measurement circuit.
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B Sales Network

Country / Region

C

poration Name

Adrres

Telephone

Australia Mitsubishi Electric Australia Pty. Ltd. 348 Victoria Road, Rydalmere, N.S.W. 2116, Australia +61-2-9684-7777
Algeria Mec Casa Rue i N 125 Hay-Es-Salem, 02000, W-Chlef, Algeria +213-27798069
Bangladesh PROGRESSIVE TRADING CORPORATION Haque Tower, 2nd floor, 610/11,Jubilee Road, Chittagong, Bangladesh +880-31-624-307

ELECTRO MECH AUTOMATION& ENGINEERING LTD.| SHATABDI CENTER, 12TH FLOOR. SUITES : 12-B. 292. INNER CIRCULAR ROAD +88-02-7192826
Belarus Tehnikon Oktyabrskaya 19, Off. 705, BY-220030 Minsk, Belarus +375(0)17/210 46 26
Belgium Koning & Hartman B.V. Woluwelaan 31, BE-1800 Vilvoorde, Belgium +32(0)2/2570240
Brazil Mitsubishi Electric do Brasil Comércio e Servicos Avenida Adelino Cardana, 293 — 21° Andar, Bethaville, Barueri, SP, Brasil, CEP 06401-147 +55-11-4689-3000
Cambodia DHINIMEX CO., LTD #245, St. Tep Phan, Phnom Penh, Cambodia +855-23-997-725
Central America Automation International LLC 7050 W. Palmetto Park Road Suite #15 PMB #555, Boca Raton, FL 33433 +1-561-237-5228
Chile Rhona S.A. Vte. Agua Santa 4211 Casilla 30-D (P.O. Box) Vina del Mar, Chile +56-32-2-320-600
Mitsubishi Electric Automation (China) Ltd. Mitsubishi Electric Automation Building, No.1386 Honggiao Road, Shanghai, 200336 +86-21-2322-3030
Mitsubishi Electric Automation (China) Ltd. 5/F, ONE INDIGO,20 Jiuxiangiao Road Chaoyang District, Beijing, China +86-10-6518-8830
Mitsubishi  Electric  Automation (China) Ltd.| Room 2512--2516, Great China International Exchange Square,
ShenZhen Branch (ehna) Jintian Rd.S., Futian District, Shenzhen, 518034 9e >4 +86-755-2399-8272
China Mitsubishi ~ Electric Automation (China) Ltd.] Room 1609, North Tower, The Hub Center, No.1068, Xing Gang +86-20-8923-6730
GuangZhou Branch East Road, Haizhu District, Guang Zhou, China 510335
Mitsubishi Electric Automation (China) Ltd. Block B, Room 407-408, Shangri-La Center Offeice Builiding, +86-08-8446-8030
ChengDu Branch No.9 BinJiang East Road, Chengdu, China 610021
Mitsubishi Electric Automation (Hong Kong) Ltd. 20/F., Cityplaza One, 111 king's Road, Taikoo shing, Hong Kong +852-2510-0555
Colombia Proelectrico Representaciones S.A. Carrera 42 # 75-367 Bod 109 Itagui Colombia +57-4-4441284
Czech Republic AUTOCONT CONTROL SYSTEMS S.R.O0 Technologické 374/6, CZ-708 00 Ostrava - Pustkovec +420 595 691 150
Denmark BEIJER ELECTRONICS A/S LYKKEGARDSVEJ 17, DK-4000 ROSKILDE +45(0)46/75 76 66
Egypt Cairo Electrical Group 9, Rostoum St. Garden City P.O. Box 165-11516 Maglis El-Shaab, Cairo - Egypt +20-2-27961337
France Mitsubishi Electric Europe B.V. French Branch FR-92741 Nanterre Cedex +33 (0)1 55 68 57 01
Germany Mitsubishi Electric Europe B.V. Mitsubishi-Electric-Platz 1, 40882 Ratingen, Germany +49(0) 2102 486-0
Greece KALAMARAKIS - SAPOUNAS S.A. IONIAS & NEROMILOU STR., CHAMOMILOS ACHARNES, ATHENS, 13678 Greece +30-2102 406000
UTECO 5, MAVROGENOUS STR., 18542 PIRAEUS, Greece +30-211-1206-900
Hungary Meltrade Ltd. Ferto utca 14. HU-1107 Budapest, Hungary +36(0)1-431-9726
Mitsubishi Electric India Private Limited 3rd Floor, Tower A, Global Gateway, MG Road, Gurugram - 122002, Haryana, India +91(124)673 9300
India Mitsubishi Electric India Private Limited Pune Sales| ICC-Devi Gaurav Technology Park, Unit no. 402, Fourth Floor, Survey no. 191-192 (P), Opp.| +91-20-68192100
Mitsubishi Electric India Private Limited FA Center | 204-209, 2nd Floor, 31FIVE, Corporate Road, Prahladnagar, +91-79677-77888
Indonesia PT. Mitsubishi Electric Indonesia Gedung Jaya 8th floor, JL.MH. Thamrin No.12 Jakarta Pusat 10340, Indonesia +62-21-3192-6461
P. T. Sahabat Indonesia P.O. Box 5045 Kawasan Industri Pergudangan, Jakarta, Indonesia +62-(0)21-6610651-9
Ireland Mitsubishi Electric Europe B.V. Westgate Business Park, Ballymount, [RL-Dublin 24, Ireland +353(0)1-4198800
Israel Gino Industries Ltd. 26, Ophir Street IL-32235 Haifa, Israel +972(0)4-867-0656
Italy Mitsubishi Electric Europe B.V. Viale Colleoni 7, I-20041 Agrate Brianza (M), Italy +39 039-60531
Kazakhstan Kazpromavtomatika Ul. Zhambyla 28, KAZ - 100017 Karaganda +7-7212-501000
Korea Mitsubishi Electric Automation Korea Co., Ltd 9F Gangseo Hangang xi-tower, 401 Yangcheon-ro, Gangseo-gu, Seoul 07528 Korea +82-2-3660-9573
Laos AROUNKIT CORPORATION IMPORT-EXPORT SOLE CO.,LTD | SAPHANMO VILLAGE. SAYSETHA DISTRICT, VIENTIANE CAPITAL, LAOS +856-20-415899
Lebanon Comptoir d'Electricite Generale-Liban Cebaco Center - Block A Autostrade Dora, P.O. Box 11-2597 Beirut - Lebanon +961-1-240445
Lithuania Rifas UAB Tinklu 29A, LT-5300 Panevezys, Lithuania +370(0)45-582-728
Malavei Mittric Sdn Bhd No. 5 Jalan Pemberita U1/49, Temasya Industrial Park, Glenmarie 40150 Shah Alam, Selangor, Malaysia | +603-5569-3748
7 Flexible Automation System Sdn Bhd 60, Jalan USJ 10/1B,UEP Subang Jaya,47620 Selangor Darul Ehsan,Malaysia +603-5633-1280
Malta ALFATRADE LTD 99 PAOLA HILL, PAOLA PLA 1702, Malta +356(0)21-697-816
Maroco SCHIELE MAROC KM 7,2 NOUVELLE ROUTE DE RABAT AIN SEBAA, 20600 Casablanca, Maroco +212 661 45 15 96
Myanmar Peace Myanmar Electric Co.,Ltd. NO137/139 Botahtaung Pagoda Road, Botahtaung Town Ship 11161, Yangon, Myanmar +95-(0)1-202589
Nepal Watt&Volt House KHA 2-65, Volt House Dillibazar Post Box: 2108, Kathmandu, Nepal +977-1-4411330
Netherlands Imtech Marine & Offshore B.V. Sluisjesdijk 155, NL-3087 AG Rotterdam, Netherlands +31(0)10-487-19 11
North America Mitsubishi Electric Automation, Inc. 500 Corporate Woods Parkway, Vernon Hills, IL 60061 USA +847-478-2100
Norway Scanelec AS Leirvikasen 43B, NO-5179 Godvik, Norway +47(0)55-506000
Mexico Mitsubishi Electric Automation, Inc. Mexico Branch | Blvd. Miguel de Cervantes Saavedra 301, Torre Norte Piso 5, Col. Ampliacién Granada, +52-55-3067-7511
Middle East Comptoir  d'Electricite  Generale-International- | Cebaco Center - Block A Autostrade Dora P.O. +961-1-240430
Arab Countries & Cyprus | S.A.L. Box 11-1314 Beirut - Lebanon

+92-(0)42-35752323

Pakistan Prince Electric Co. 2-P, GULBERG II, LAHORE - 54660 PAKISTAN +92-(0)42-35753373
Peru Rhona S.A. (Branch office) Avenida Argentina 2201, Cercado de Lima +51-1-464-4459
Philippines MELCO Factory Automation Philippines Inc. 128, Lopez Rizal St., Brgy. Highway Hills, Mandaluyong City, Metro Manila, Phillippines +63-(0)2-256-8042
Edison Electric Integrated, Inc. 24th Fl. Galleria Corporate Center, Edsa Cr. Ortigas Ave., Quezon City Metro Manila, Philippines | +63-(0)2-634-8691
Poland Mitsubishi Electric Europe B.V. Polish Branch Krakowska 48, 32-083 Balice, Poland +48 12 347 65 00

Republic of Moldova

Intehsis SRL

bld. Traian 23/1, MD-2060 Kishinev, Moldova

+373(0)22-66-4242

Romania Sirius Trading & Services SRL RO-060841 Bucuresti, Sector 6 Aleea Lacul Morii Nr. 3 +40-(0)21-430-40-06
Russia Mitsubishi Electric (Russia) LLC 2 bld.1, Letnikovskaya street, Moscow, 115114, Russia +7 495 721-2070
Saudi Arabia Center of Electrical Goods Al-Shuwayer St. Side way of Salahuddin Al-Ayoubi St. P.O. Box 15955 Riyadh 11454 - Saudil +966-1-4770149
Singapore Mitsubishi Electric Asia Pte. Ltd. 307 Alexandra Road, Mitsubishi Electric Building, Singapore 159943 +65-6473-2308
Slovakia PROCONT, Presov Kupelna 1/, SK - 08001 Presov, Slovakia +421(0)51-7580 611
SIMAP Jana Derku 1671, SK - 91101 Trencin, Slovakia +421(0)32 743 04 72
Slovenia Inea RBT d.o.o0. Stegne 11, SI-1000 Ljubljana, Slovenia +386(0)1-513-8116
South Africa CBl-electric: low voltage Private Bag 2016, ZA-1600 Isando Gauteng, South Africa +27-(0)11-9282000
Spain Mitsubishi Electric Europe B.V. Spanish Branch Carretera de Rubi 76-80, E-08190 Sant Cugat del Vallés (Barcelona), Spain +34(0)93-565-3131
Sweden Mitsubishi Electric Europe B.V. (Scandinavia) Hedvig Méllers gata 6, 223 55 Lund, Sweden +46 (0)8-625-10-00
Euro Energy Components AB Jarnvéagsgatan 36, S-434 24 Kungsbacka, Sweden +46 (0)300-690040
Switzerland TriElec AG Muehlentalstrasse 136, CH-8201 Schaffhausen +41-(0)52-6258425
Taiwan Setsuyo Enterprise Co., Ltd 5th FI., No.105, Wu Kung 3rd, Wu-Ku Hsiang, Taipei, Taiwan, R.O.C. +886-(0)2-2298-8889
Thailand United Trading & Import Co., Ltd. 77/12 Bamrungmuang Road, Klong Mahanak Pomprab Bangkok Thailand +66-223-4220-3
MITSUBISHI ELECTRIC FACTORY AUTOMATION| 101, True Digital Park Office, 5th Floor, Sukhumvit Road, Bangchak, Phara Khanong, Bangkok,| +662-092-8600
Tunisia MOTRA Electric 3, Résidence Imen, Avenue des Martyrs Mourouij Ill, 2074 - El Mourouj Ill Ben Arous, Tunisia +216-71 474 599
Turkey Mitsubishi Electric Turkey A.S. Serifali Mahallesi Kale Sokak No: 41, 34775 Umraniye, Istanbul, _Turkey +90-216-969-2666
United Kingdom Mitsubishi Electric Europe B.V. Travellers Lane, UK-Hatfield, Herts. AL10 8XB, United Kingdom +44(0)1707-276100
Uruguay Fierro Vignoli S.A. Avda. Uruguay 1274 Montevideo Uruguay +598-2-902-0808
Vietnam Mitsub!sh Electr?c Vietnam Co., Ltd. Head.Office Unit01-04, 10t.h Floor, Vincom Center, 72 Le _Tha_nh T(_)n Street, D_istric! 1: Ho Chi ‘Minh City,| +84-28-3910-5945
Mitsubishi Electric Vietnam Co., Ltd. Hanoi Branch | 24th Floor, Handico Tower, Pham Hung Road, khu do thimoi Me TriHa, Nam Tu Liem District, Hanoi City, Vietnam | +84-24-3937-8075
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MDU Breaker

For Safety : Please read the instruction manual carefully before using this product.
Wiring and connection must be done by the person have a specialized knowledge of electric construction and wiring.

®Trademarks

o Of this product, export(or service trade) permission under this law is required for exports that fall under the safety and trade control
related cargo (or service) specified in the Foreign Exchange and Foreign Trade Control Law.

eAbout the QR code described in the product
The QR code described in this product is for use in manufacturing management and is not intended to be used by the customer.
We can not guarantee the operation when reading with a commercially available code reader.
(QR code is a registered trademark of DENSO WAVE INCORPORATED.)

eOther company names and product names in this document are trademarks or registered trademarks of their respective owners.

MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE : TOKYO BUILDING, 2-7-3 MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310,
JAPAN FUKUYAMA WORKS : 1-8 , MIDORIMACHI , FUKUYAMA-SHI , HIROSHIMA 720-8647

LN335A954H05
[BIAE3 This is our administrative code. IB63751-E 2103(MEE)
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