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o SAFETY PRECAUTIONS o

(Always read these instructions before using this equipment.)

When designing a system, always read the related manuals and give full consideration to safety.
During training, fully note the following points to handie the equipment correctly.

[Precautions for Training]
<> WARNING

eTo preven_t an electric shock, do not touch the terminals when power is on.
¢ Before opening the safety cover, switch power off or ensure safety.
¢ Keep your hands away from the moving parts.

/\ CAUTION

« Follow the instructor's instructions during training.

¢ Do not remove the module of the training machine or change its wiring without permission.
A fault, malfunction, injury or fire may occur.

» Before removing or installing the module, switch power off.

If the module is removed or installed with power on, it may become faulty or you may get an
electric shock.

* When unusual odor or noise is generated in the training machine (such as an X/Y table), press
the [power switch] or [emergency switch] to stop the machine.

o If any alarm has occurred, immediately call the instructor.
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CHAPTER 1 SIGNIFICANCE OF PRODUCTION MAINTENANCE

A production system stop due to a failure or power cut will produce loss corresponding
to a stop time.

Therefore, it is requested to design a facility system which will not [stop due to a failure]
or [stop due to a power cut].

Should a production system stop, the important goal is how fast the system can be
restored. To achieve this goal, maintenance personnel are posted in each plant to
increase the availability rate of the production system.

1.1 Importance of Maintenance

With the remarkable progress of mechatronic machinery/equipment and complex,
enhanced systems, equipment in recent production systems are getting black-boxed
and relative maintenance levels are going down, making it difficult to improve the
availability rate.

This makes "highly reliable products” and "increased maintenance technigque levels"
strongly demanded.

Conventional production
systems i

A 4 A 4

Mechatronic machinery/ Realization of highly reliable
equipment production systems

N

Complicated, enhanced
production systems

Black-boxed equipment

A

. . Decreased relative
(Use of highly reliable products) ( maintenance levels )

A 4

Increased maintenance
technique levels




1.2 Maintenance System

1-2

To realize a highly reliable production system, it is significant to arrange a proper
maintenance system. The following chart outlines a maintenance system.

Production
maintenance

Maintenance
action design
Preventive

maintenance

When equipment is renewed, maintenance actions are taken into
consideration in the design stage.

This maintenance applies to the equipment in which failure or accident
occurrence will incur big economical losses and serious accidents and to
which preventive maintenance is more advantageous, and this maintenance
work is done prior to any foreseeable failure or accident.

Routine maintenance| Routine inspection is performed to find in advance any
and inspection hazardous conditions which may lead a production system

to a failure stop or harmful performance reduction.

and

_|Periodic maintenance| Periodic inspection is performed to find in advance any

inspection hazardous conditions which may lead a production system

to a failure stop or harmful performance reduction.

_|

Monitored | Status is monitored to find in advance any hazardous
maintenance conditions which may lead a production system to a failure

Breakdown
maintenance
Corrective
maintenance

stop or harmful performance reduction.

This maintenance applies to the equipment (digital indicators, CRTs, various
lamps, etc.) to which after-damage repair is more advantageous, and this
work is done for sporadic accidents.

Improvements are made to minimize equipment deterioration after
introduction of the equipment and to facilitate inspection/repair.
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1.3 Maintenance Schedule

In a production system, examination of repair after failure occurrence can lead to a
long repair time, making the availability rate hard to increase.

Hence, maintenance must be scheduled at the point of production system introduction
to make it efficient. If a failure occurs, maintenance must be performed as scheduled,
to repair the system within a short time, as listed below.

Table 1-1 PLC System Maintenance Schedule

Schedule Item

Description

Maintenance training

PLC knowledge

« Fundamental knowledge of PLC, e.g. principle, functions, performance

« Features of PLC (differences between PLC and computer, relay, etc.)

« Position of PLC (sequence control, data collection, distributed control
function)

« Introduction condition of PLC (e.g. operating condition in your own
department)

» Description of introduced (adopted) model (e.g. model, functions,
performance, features of PLC used)

Maintenance scope
and maintenance

* Maintenance knowledge about PLC (features of PLC on maintenance
aspect, maintenance items of PLC)

techniques « Instructions for PLC maintenance (handling methods, maintenance
points, etc.)
Training * Functions relating to PLC maintenance (self-diagnostic functions, RAS

functions, etc.)

« Functions relating to peripheral device maintenance (troubleshooting
functions, etc.)

« Training for troubleshooting (peripheral device operation, hardware
replacement, etc.)

Maintenance timing

Clearly differentiate the targets of preventive maintenance and breakdown maintenance to
determine the maintenance timing.

Maintenance tools

Arrangement of maintenance spares, members, instruments, measuring apparatuses, etc.

Maintenance

Arrange manuals, for example, to clarify how to perform maintenance and what to do.

support system

procedure
Maintenance Secure personnel and determine their posts, coverage, etc.
personnel
Maintenance method | Examine improving maintenance methods, for example
improvement
Grasping of PLC After-sales service « Service locations (such as places, contacts, persons in charge)
maker's service and « Service scope (such as corresponding models, handling range)
» Service time (such as start and end times, time required for arrival,

emergency service)

» Service period (warranty period, service on commercial basis)

« Service parts supply period (such as repair after production stop, supply
period)

« Actions for production stop (such as stop declaration, repair period)

» Period for repair (such as standard, shortest and longest delivery times)

Technical support

* Support locations (such as places, contacts, persons in charge)

» Support ranges (corresponding models, hardware/software, system)
» Support methods (phone, fax, visit, school, machine operation)

» Manuals (manuals effective for maintenance)
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1.4 Management of Maintenance Data

To repair any failure within a short time, the data listed below must be arranged and
managed properly.

Table 1-2 Maintenance Data to Be Managed

Data Category Data Name Description
System- System/control Describes the functions and operations of the corresponding system/control.
specific data | specification (Operation sequence/timing, operational conditions, operation procedure,

interlock conditions)

Electrical wiring diagrams

Developed connection diagrams

(Power supply circuit, power circuit, control circuit, operation circuit, display
circuit, etc.)

Inter-equipment/panel connection diagrams (cabling diagram, ground cabling
diagram)

Equipment layout
diagrams

In-panel electrical equipment layout diagram, terminal block wire number
layout diagram, connector pin connection assignment table
(Diagrams which identify various instrument models, wire numbers, etc.)

List of used hardware

List of electrical equipment used in a system

(Types and specifications of all electrical equipment such as units which
comprise PLC system, peripheral devices, electrical parts in control box, /O
devices and software packages)

PLC programs

PLC control programs (ladder diagrams/lists)

I/0 and other assignment
lists

External /O number and internal device assignment lists
(Signal names corresponding to device numbers, signal explanations, set
values)

Program instructions
(Specification)

Instruction manuals for program structure, processing and functions
(Explanation of arithmetic operations which are difficult to understand, etc.)

Instruction manual and
maintenance and
inspection procedure of
controlled object

For handling (operation) and maintenance/inspection of controlled object

General data

Used hardware catalogs

Provide model makeup, makers, etc.

Used hardware instruction
manuals/technical
information

For troubleshooting hardware and software

1.5 Maintenance Records

The following maintenance records must also be managed for use as maintenance
reference after repair of a failure.

Tale 1-3 Maintenance Records to Be Managed

Record Item

Description

conditions

Error, failure occurrence

Apparatus/equipment name, phenomenon, circumstances

System stop time

Occurrence time, stop period

Influence of occurrence

Loss, lost time, influence on others

Cause

Cause finding method, cause including estimation

Repair method

Replacement, repair or other repair method

Recurrence prevention

Similar failure recurrence prevention, lessons

Trouble records

Qccurrence cause, remedy and other records

Person in charge
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1.6 Failure Cause Trends

The following graphs show the failure location and failure cause ratios at PLC trouble

occurrence.
[Sources: Japan Electrical Manufacturers' Association (JEMA)]
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1.7 Failure Stages

Generally, how a complicated system fails is separated into three stages, initial failure,
random failure, and wear-out failure, as shown in Diagram 1-3. Initial failures are
considered to be removed in the manufacturing and inspection processes of a
manufacturer.

Random failures are unforeseeable, sporadic failures which occur at any time prior to
the progress of wear within the useful life of equipment, and are difficult to take
technical measures. Therefore, at present, actions taken are only based on statistics.
Wear-out failures occur at nearly the end of useful life in the course of deterioration or
as a result of wear, and increase abruptly with the elapse of time. Point tb in Diagram
1-3 indicates the years when parts will be changed. Preventive maintenance will be
made appropriate by changing specific parts for new ones at this point.

L
©
g
2 | Initial failure Wear-out
W | period . . failure
< Random failure period —> period
A\
0 ta 11 tb

Years of use

Diagram 1-3 Bath-tub Curve
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CHAPTER 2 UNDERSTANDING THE PLC SYSTEM

A PLC system is usually constructed using a base unit, CPU module, power supply,
1/0 modules and special function modules.

2.1 System Construction of the Training Kit

|CPU module fOutput module ID/A converter modulel
Power suppl A/D conver- High speed
moduie T '“F‘Ut module| | {| ter module ﬂco%nteeemodule
X/Y8o X’Y AQ [ X/YCO Base unit (A35B)
xo | vao | o
XIYOF XIYBF X/YDF
to to
A62P AsacPU | X3F | Y7F
P21
AX42 | AY42 |A68AD [A62DA | AD61
64 | 32 | 32 | (32
points) | points) | points) | points) | points)
X0 Y40 | Chan- | Chan- |Channel 1
to to nel2 | nell |gA
xaF | yzr | V9 | (M) |¢B
1/0 panel
- = - - - -
H \‘. 100 pulses/time
k*—'\Enooder;----—----p ------- (5 -------
(Input voltmeter) (Output voltmeter)
IN VOLTAGE Input OUT VOLTAGE Handle
m potentiometer m
\ J
. J
BCD digital display (4 digits x 2) '
[} 1 o
=l =] IPI EE
Y5C Y54 Y50 Y48 Y44 Y40
to '
Personal computer | vaotoysF ! vor)vea)vSr ) ves |var)vas) varvas
BCD digital display
L Y60 to Y6F I !
: LED x 8
\___ Y70toY77 ?YW?Y76?Y75?Y74?Y73?Y72?Y71?Y70 !
BCD digital switch (4 digits x 2)
| EEEE EE i i
' o s | e | e | [ | s oo | e |
X3C|X38[X34|X30 XZC X2 X20
tojto|to] to '
L X20 to X3F X3F|X3B[X37]X33 sz xza x27 x23
' Snap switch X 6
4 X210 X7 |x7|xe|x5|x4|x3|x2
Pushbutton switch (automatic return type) x 2
L X0,X1 ' S>x1 9(0 __J
Diagram 2-1 System construction of the training kit
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2.2 /0 Address Allocation

This section explains I/O address allocation, which is necessary for ACPU to exchange
data with 1/0 and special function modules.

The sequence program uses the 1/O addresses to read data from input modules and
send data to output modules.

The I/O addresses are shown as 3 digit, hexadecimal numbers.

Diagram 2-2 below shows a system where only 16 point modules are used.

x[o[ofol | x[olT[0] | x[O2© | YOIl | YiolAlo]

Power CPU

supply
module module

to to to to to

X[OJo[F] | x[OIMI[F | x[OJ2IE | Y[OIEIE | YOlAlH

16 input | 16input | 16 input | 16 output | 16 output
points points points points points

Diagram 2-2 I/O allocation



(1) 1/O address allocation
When the power is turned on or the system is reset, the I/O address allocation
will be like that shown below. :
The I/0 addresses used in the sequence program must comply with the items
shown below.

(a) I/O addresses start from slot 0 of the main base (right of the CPU) and
continue in ascending order to the right.

Allocation for input module X:_:i i : and output module Y {3 il s
consecutive.

Main base y~Slot0
_\. 0 1 2 3 4 5 6 7<+—Slotnumber
> |l@|5|5]|5
Q. 3 o|lal a
s [B|E|E|5
22| E © / Allocation order
Bl I > (From slot 0 to the right)
Dﬂ- E| G [odbichitis fodSe
X000 X010 X020
00 x§3F xC2F
Allocate inputs (X) and outputs (Y) in serial number.

(b) The following explains the 1/O allocation when using an extension base.
Extension base I/O allocation is not determined by the order of the extension
cables but by the stage setting on the extension base.

Allocation when using extension base Allocation when extension base setting is non-consecutive
Main base ;
Main base
0 1 2 3 4 5 6 7 i 012 3 456 7
500010203040506070 7200010203040506070
o
3 o
Yol P|to|tofto|to|to|to]to]to ]

Extension cable gé Extension cable h;‘:g fojtoltoftojtototo)to
Extension~_ [1® [2€| Y |oF|1F|2F|3F|4F|sF|eF|7F Extension ® [2E| Y |or|1F|2F |3F |4F |sF |6F | 7F
nurmber Exension 1) oo ?2)  number xtension 1) . >2)
setting base 1 1"“;'"2 e;g °1°2 '°1"5°r er setting base 1/O number allocation order
Extension 1 8 9 10 Extension 2 Y 16 17 18 19 20 21 22 23

NI 8090 (A0|B0|CO|DO|EO|FO NI 1001 10[120[130[140[150[160[170]
; O O] ; 1| (0.0} [1
3| [oo| |3 2 M (2
g % g to|to|to|to]|to|to]|to]to 3 % 3 toltoltolto]|to|to|to] to
Aeall7l| @ 8|sr|oF |aF|BF|cF|DF|EF|FF ¢l ool f¢l|  Llg
7| 1591 Iz M 110F11 1 E1 2711 3F|14F1 5F{16F]1 7F
— 3 > 4) 1 5) > 6)
Extension base i
Extension 2 ‘ 16 17 18 19 20 21 22 23 Extension 1 E)itensslon 885130 11 12 13 14 15
: 1 100[110[120[130[140[150[160[170) T 30790 TAO[BOTCOTDOTED TFo
3 5 to|to|to|to[tofto]to]to 363l 5
4l jool |4 3 B8 3 to|to [to|to[to|to[to]to
6| [o9] |8 HISIEH
7l fool 7l | {8 O 10r 1F[12F13F[14F15F/16F|17F] A6 Us0|sr|or [ar|er|crloF|EF| e

% >9) 3) ~4)
* /O allocation order is as follows: 1) = 2) = 3) = 4) — 5) — 6)
Example shows I/O allocation when 16 point modules are used.




(c) One module occupies a given amount of I/O address.
For instance, when a 32 point input module is installed in slot O it occupies
32 points from X00 to X1F.

Power supply
Input |©
Input [~
Qutput |~
Output |w

module

CPU module

32

e

6| 32| 1

X000 X020 Y030 YOS50
to__to_ to 6%
XO01F X02F YO4F YO5F

1 slot occupies 32 points.

(d) Vacant slots are allocated 16 points.

/7——Slots without I/O and special
function modules

0 1 2 3 4

> |lo|5(5 5

= S| Q| o Q

o |o|lEeE|lE|lEIEIE

3 (o] - - -
@ S| s
~ol £ o
[ 7] ®©|©
35| >1>

32| 2 16

Jl£€] S| 32| = A

X000 X020 040 050 X060
0 0. to to 0,
XO1F X02F p4F 05F XO6F

- =

b\A—Allocate vacant slots 16 points.

(e) 8 slots are allocated to all main and extension bases, regardless of their

actual size.
For instance, if a 5 slot base is used 3 extra slots (48 vacant points) will also
be allocated.
0 1 2 3 45 6 7
> |e|5]5|5|5]5 o
SR E
=] ol | - ] ] 1
ool £ oo o
22| 5 Lo
__BQEE') 16 | 16 | 16 | 16 | 16 o
X000 X010 X020 Y030 Y040 050 060 070
to__to_ to o _to to to to
z(OOFX(HFXOZFY 3F YO4F OS5F O6F 07FJ
i Allocate as 8 slots.
>|lo|5(5 3 slots of slots 5 to 7 are
IR occupied on main base.
2| o
2ol £/91]0
232
e 0|82 5| s,
;080‘}090
YOBF YOOF
% Allocate the numbers increased by 48

points of slots 5 to 7.




(2) 1/O allocation using a peripheral device

Even if I/0 allocation is not made with a peripheral device, all I/O and special
function modules can still be used.

Setting the 1/O allocation with a peripheral device is effective in the following
cases.

(a) Reason for setting I/O allocation with a peripheral device.
1) When using a 5 slot base you can set the I/0 allocation for the 3 slots
that do not exist to 0 points, allowing effective use of I/O addresses.
2) Vacant slots can be reserved for adding planned modules to extend the
system in future.
3) When an |/O or special function module with more than 16 points is
removed for repair the I/O addressing will not change.

(b) Principles of I/O allocation using a peripheral device.
1) Modules of slots for main and extension bases can be allocated as
shown in the table below.

1/0 allocation points

Vacant slot Input module Output module Special function module
0 J— J— —_
16 16 16 16
32 32 32 32
48 48 48 48
64 64 64 64

2) /O allocation of slots using a peripheral device takes priority, even if the

I/O usage of the actual module is different.

« If the number of points set in I/O allocation is less than the number of
points used by the actual module, the number of addressable points
will be reduced.

For instance, if a 32 point input module is used and I/O allocation is
made for only 16 points, the latter half of 16 points cannot be used
(10H to 1FH).

« If the number of points set in I/O allocation is more than number points
used by the actual module, the extra points will effectively be “dummy”
points.

« If the /O allocation for the slot occupied by an actual module is set to
“vacant’, then the module will not be addressable (cannot be used).

3) If I/O allocation for a slot is not set with a peripheral device, then the
allocation will be determined by the actual I/O usage of the module.



(3) Example of I/O allocation with peripheral device.
See the example below for reasons why 1/O allocation might be carried out.

(a) A 16 point input module is not available, so a 32 point input module is
substituted.

(b) A 5 slot base is used and you don’t want to lose 1/0 addresses to the 3
unoccupied slots.

(c) You are waiting for delivery of a 32 point module. In the meantime, you want
to reserve a 32 point empty slot.

I2points
16points
16points
16points
16points
Opoint

Opoint

Opoint

32paints
32points
16points
32points
32points




A35B base unit

Substitute module

3 4 <+—— Slot number
5 5
g &
%_‘ ) =] =
g 3 (@] (@]
2 o
Po| E 16 | 16 — ,
g 3l o points|points I/O points in mounting status
59| &
aEl© Y16 | Y16 Points of /0 allocation by
» points|points Dints poin peripheral device
X00 X20 X30 Y40 Y50 “———ry——
to to to to to 0
X1F X2F X3F Y4F YS5F (b)
(a)
ABSB base unit 32 points of output unit are scheduled.
8 11 12
5 -5 5
o Q. o
= 5 5 =]
g8 (@] o o
2o 32 32 | 32
% _§ point: points|points
—H o Elvys v32 | 32
point points|points

Y60 80 YAO YBO YDO

to to to to

to

Y7F 9F YAF YCF YEF

©
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CHAPTER 3 LEARNING GX Developer OPERATIONS

3.1 Formatting a Floppy Disc
When using an unformatted floppy disc, carry out formatting as follows.
(This procedure is not necessary if the disc is already formatted.)

After turning on the power to the PC, display the Windows screen below.

1) Click on the [Start] button.

2) Select!

2) Select [Programs] menu.

3) Click on the [Windows Explorer] menu item and
Explorer will start.

4) Click on “3 '/, Floppy (A:)".

5) Click the “Yes” button and formatting will
commence.




3.2 Creating a New Project with GX Developer

5 cico J

(Next page)

1) Click on the [Start] button.
2) Select [Programs] menu.

3) Select [MELSOFT Application).

4) Click on the [GX Developer for Windows].

5) GX Developer will start.



(From preceding page)

Developer

7) Click on the [PLC series] list box.

8) While the list of PLC types is displayed, select
“ACPU".

New P,;;?«i};ft - _ 9) Click on the [PLC type] list box.

10)While the list of CPU types is displayed, select
“A3A".

(Next page)



(From preceding page)

New Project

1 11) Click!
o

{GX elupél
%ﬁ

S
S

:.{B) Device mem

(Next page)

11)Click on the [Setup project name] check box.

12)Enter the following for drive/path and project

13)Click on the

.
-

o

S
i

S
e

.

S

e

name:
Drive/Path : A\SCHOOL
Project name : HOZEN

button.

14)Click on the button.

15)A new project is created.



(From preceding page)

16)Click on [Tools] — [Customize keys] menu.
(Function key allocation setting)

17)Clicking on one of the selections will set that
particular key format. Select GPPA format.

button.

18)Click on the

i
Click! |
el

o

REFERENCE |

The toolbar display for each format is different. Also, shortcut keys are different.

GPPA format

S

po

R
%

GPPQ format

MEDOC format




3.3 Making a Program in Ladder Mode

The following items deals with creating a new program up to the point of executing it.

(1) Function key operations in ladder mode

Key
combin None Alt
ation
F1 —_— Ladder/list change - -
F2 Write mode Read mode
St it Moni Il wind
F3 Start monitor O MONTOT onitor (All windows) Monitor (Write mode)

Stop monitor (All windows)

Convert (write during

F4 i i
Convert Convert (all programs being edited) RUN)
F5 “a” contact ( ) S S “b” contact (4f)
F6 “a" contact OR (L4 H) - - “” contact OR (L)
Coil (-{ ) R - P
F Application instruction
db

-n

Horizontal line (—)

Delete free-drawn line

a0

Delete horizontal line

(X)

Delete vertical line

F10 Vertical line ( | ) Free-drawn line (T_) (*) _
_— —_— Insert column Insert line
_ — Delete column Delete line

n

1) The operating mode is changed using the [ F2 J, [ Shift]+( F2 ) and{ F3 ]

keys.

2) After you have finished writing, there are 3 ways to convert the program:

-[Ctr|]+f|t]+[ F4 (

.G+ (74

Convert program being edited.

Convert all programs being edited.

Convert and write to the CPU during RUN.

3) The procedure for writing instructions using the function keys is explained

below.

a. Iﬁput operation for contacts.

Via the keyboard input m

- “X1".

The contact instruction is written on the editing screen using the or

button.




b. Input operation for application instructions. -
Via the keyboard input( F8 ] — "MOV K1 D0”.

REFERENCE |

The methods below can be used to input instructions.
* When using list instruction format
Type “MOV K1 DO”.

* When using menus
Select [Edit] — [Ladder symbol] — [Application instruction] and type “MOV K1 D0".

The instruction is written on the editing screen using the or

button.

6 {END

4) The following method is used for switching between ladder and list modes.

a. Modes can be switched by pressing + .

b. Alternatively, switching is carried out by clicking on the
(Ladder/instruction list view switches) on the toolbar.

c. Finally, you can select [View] — [Instruction list] menus to switch the view.

REFERENCE |

Other operations can also be accessed using similar methods (key board input,
toolbar icons and selecting from menus).

Use the method that you find the easiest.




Drive/path name | AASCHOOL
Project name HOZEN
(2) Program writing operation in ladder mode

X2 M9031
o—H— | (Y70 D
X2 K200
3 [ (T )
[BcD T1 K4Y40
X0
10 f [RsST T1 1
M9036
14— > K100 T1 ] QA
<= K100  T1 H>= K150 T1 ] (y72 )
< K150 T1 T+ vz D)
M9032 M100
a1 Q74 )
K1000
(co
[BCD cCo K4Y60 }
X1
50— | {RsT co ]
54 [ENnD ]

Use the function keys to for inputting the program.

1 (shift) + (F5 J( X J( 2 J(JJ(FsJ(mJ{ e JLo )3 J(1 (2]
(+F) k)
CFOO 7 )2
SO
2)(Fs ) xJ(2 ) (L)) Jx 2 ) Jo JL ]
HB fﬁ% (space)
(=)o) ) JCre ] B Jc o JC JLr L)
(D dh (space)
CJCx)a Jy e JLo )2 ]
(space)
3) Use the same input operations and input the program up to the [END] instruction.

4) Click on the toolbar icon | & | (Program convert)

Key (F5 )| (F6 )| (shitt)+ (F5 ) | (shift)+ (F6 ) [(F7 )| (F8 )| (F9] F10

Ladder | 4 | YH +- L | 4F | — I




3.4 Program Save
Give the parameters and program a project name and save it to a file.

1) Click on the toolbar icon ﬁ (Save).

2) Designation where the program will be saved to.

3) Input the project name.

- 4) If needed, input a title.
[2) Set where pro,ectJ

will be saved!

5) After setting all the above items, click on

button.

e

4) Set (any) title!

6) Click on the button. The save operation
is now finished.

REFERENCE |

* The following characters cannotbe used: / \ > < * ? * " | . ; (:\ can only be used for drive designation)
Also, do not enter a period/full stop after the project name.

+ Up to 150 characters can be used for project path + project name.

+ Up to 32 characters can be used for the title.

* When the project name set using SW6D5-GPPW has eight or more characters, the characters after the
eighth one are not displayed if SW2D5-GPPW or earlier version is used to read.

* When a space is included in a project path or project name, double-clicking the GPPW.gpj,***.gps file on
Explorer will not start GX Developer properly.
When a space is included in a project path or project name, start GX Developer and choose the [Project]
— [Open project] menu to open the project.
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3.5 Writing data to the PLC CPU

We will now write the program that was created in section 3.3 to the CPU.
Connect the PLC CPU to the PC with a RS-232C/RS-422 conversion cable.

| I—

A3ACPU

]
(1) Change to "sTOP"!]

INDICATOR

OFF RESET
LATCH RESET
CLEAR

O—RUN

STOP: -PAUSE
STEP. @ STEP
RUN RUN

i) Parameler
*-§4 PLCNelwork

(Next page)

1) Turn the CPU “RUN/STOP” key switch to
“STOP”.

2) Click on g ] (Write to PLC).

3) Select which program and parameter files to be
written to the CPU or click on the

button.
4) After completing selection, click on [ Execute |.

5) Confirm that you want to write the project to the
PLC by clicking on the button.



(From preceding page)

6) While the project is written to the PLC, the
dialog box on the left is displayed.

7) When writing to the PLC is completed a
message appears. Click on the button.

8) Turn the CPU “RESET” key switch to “RESET".
When the key if released it will automatically

[
(8) Move to "RESET" ] return to the “OFF” position.

A3ACPU )

5 m REFERENCE

CLEAR @
Reset the CPU after downloading (writing to
PLC CPU) new programs or parameters.

| ——— This is necessary to initialize devices and clear

errors that occurred before download.




3.6 Ladder Monitor Operation

We will now monitor the program that was downloaded to the CPU in section 3.5 and
observe the CPU operations using ladder monitor.

X
_§
)

2) The monitor status dialog box appears and
ladder monitoring is carried out.

-y

:.f.-.-'l.::.un t

pol
10— | frst 2
9036 N p
| ——p o om g o) (a) (b) (© (d)
(<= K0 7 zm)]{>= KIS0 11 2017} (72 (a) Scan tlme
< mwom ) o) The maximum scan time for the CPU is
P Bl ' ; shown. It is shown in modules of 10ms.

(b) PLC CPU status

PLC CPU operation status is displayed.
(c) Monitor execution status

Flashes during monitoring.
(d) Name of program being executed.

ON and OFF display status of ladder elements
is shown below.

e - K (> L F
o 4 ¥ 4 AF

(Training kit operation)
1) Switch on X2 and monitor timer T1.
2) Confirm that timer T1 is reset when switch X0 is turned ON.




REFERENCE |

+ Data may also be monitored in the list mode.

<H3031
ouT

<¥70
LD

<X2
ouT

<T1
BCD

<T1

<K47Y40
LD

In the list mode, the ON and OFF statuses are as follows.
1) Bit device
The device name and monitoring status appear under the line where the list
instruction is displayed.
When OFF [X0=OFF}, when ON [X0=0ON]
2) Word device
The present value appears.




3.7 Entry Ladder Operation Monitor

By entering any ladder block, batch monitoring can be carried out for multiple related
ladder blocks.

Also, by using the arranging the monitor screen display as a horizontally tiled view you
can monitor the entry ladder and another part of the ladder at the same time.

This section describes the execution of entry ladder monitoring for the ladder block that
was downloaded to the CPU in section 3.5.

1) Click on (Entry ladder monitor).

2) The entry ladder monitor screen is displayed.

3) Click on [Window] — [Tile horizontally].

R G

4) From the ladder monitor screen, click on the
registered ladder block to select it.
““““““““““““““““““ The selected ladder block will be displayed in
blue.

5) Drag the selected ladder block to the entry
ladder monitor window.

1 4) Select!
~|)S)eect

)
E< meo  m Hee mse om S

(ladder monitor screen)

O

(Next page)



(From preceding page) Turn the CPU “RUN/STOP” key switch to “RUN”.

"1 e) Click! } bar

(Monitor mode).

8) The entry ladder monitor window will now start
monitoring.

9) Turn X0 ON/OFF.
You can monitor the current value of the timer
device as it changes.

10)After clicking on the ladder monitor screen title
bar, when the ladder monitor is scrolled no
matter what other program steps are displayed
and monitored the entry ladder monitor
simultaneously continues monitoring.

REFERENCE |
The following functions are available in the entry ladder monitor window:
1. Ladder blocks can be deleted. 4. Device test.
2. Search for device, instruction or characters. 5. Maximize / minimize the display.
3. Display comments, statements or notes. 6. Drag and drop to device entry monitor.
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3.8 Device Batch Monitor Operation

This section deals with monitoring devices statuses for the program downloaded to the
CPU in section 3.5.

For device monitoring [Batch monitor] or [Entry monitor] but in this section monitoring
will be executed using one type of device only with [Batch monitor].

1) Click on (Batch monitor).

2) Designate the actual device number for the
device to be monitored.

+ 2) Specify device type an
actual device number!

3) Click the | Start monitor |button.

0000 0000
0000 0000

4) Monitoring starts for the designated device.
(DO onwards is displayed)

5) Using the same operations as described above,

0000 0000

execute batch monitoring for TO. (TO onwards

0000 0000

0000 0000

0000 0000

is displayed)

0000 06000

0000 0000

0000 0000

6) Batch device monitor windows and the ladder

monitor window can be displayed at the same

time by selecting from the [Window] menu the
option [Tile horizontally] menus.




3.9 Entry Data Monitor Operation

Because devices that are not shown on the ladder monitor screen cannot be monitored
directly, using the entry data monitor function allows devices to be entered and
monitored.

1) Click on (Entry data monitor).

2) Click the [ Register devices | button.

3) Input a device to be monitored (Y75).

4) Click on the button.

5) Enter other devices (“X0”, “T1”, “M100”, “C0”)
using the same operation.

6) Click on the button.

(Next page)



(From preceding page)

{8 Entiy data

7) When you want to confirm the status of the

device, click on the | Start monitor | button.

7) Click!

o e TR LTt eree

8) Both the ladder monitor and entry data monitor
screens can be tiled horizontally for easy
viewing.

Select the [Window] menu and clink on [Tile
horizontally].

036
> n

2 Koo Hoe K130
K50 Ty




3.10 Device Test Operation

PLC test operations allow the user to force ON/OFF bit devices (X,Y,M,L,B,F) and
change the current values of word devices (D,W,T,C, etc.).

There are 2 methods to carry out device test, one involves double clicking on the
device in Ladder monitor and the other is to use the device test dialog box.

In this section, device test operations are carried out on the program that was downloaded
to the CPU in section 3.5.

T Jyraln

(1) Operation by double clicking on a device during ladder monitor.

* Ex. 1 : Turhing internal relay M100 and input X1 ON/OFF.

In ladder monitor select M100 or X1, hold down
and double click.

Hold down and
double-click!

50

« Ex. 2 : Making the current value of counter CO equal 990.

l 1) Hold down and] o 1) In ladder monitor select CO, hold down
double-click! 303 and double click.

(Either the BCD instruction or coil instruction
may be selected.)

2) Input the set value of “990".

3) Click on button.

3-19 ‘ 3-19



(2) Operation using the device test dialog box
The dialog box is displayed by following the procedure below.

or mode] MAIN 55 Ste 1) Click on [z

(Device test).

2) The device test dialog box will be displayed.

* Turning output Y75, internal relay M100 and input X1 ON/OFF.

Device test 1) In the “Device” entry field, designate a device to
turn ON/OFF (Y75, M100 or X1)

Ly 7 s
(M) JLo J(o )

2) Click the buttons shown below to turn the

1) Specify bit device!

designated device ON/OFF.
 Force the designated
device ON.
 Force the designated
device OFF.

: Reverse the current status

of the designated device.
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» Making the current value of timer T1 equal 100.

1) In the “Device” entry field, designate the device
that you want to change the current value for
(T1).

2) Input the set value of “100”.

L1 J{o JLo ]
3) Click on the [ Set ] button.




3.11 Write During RUN

Changing the PLC CPU during RUN.

------- Write during RUN warning -----------===-=-=---=---==-------4

The instructions given in this section are based on the assumption that the
program and parameters in CPU memory and the program and parameters

W i - 2) Click on the button.

1 | 3) Double-click! n 3) In ladder monitor, select T1 and double click.

fBp m K440

4) Change the value from “K200" to “K1000".

5) Select the [Convert] menu and click on [Convert
(Online change)].

(Next page)



(From preceding page)

6) Click on the button.

(Training kit operation)
When X2 is turned ON, T1 times up to 1000.

Digital display

00100 (10|00

Write during RUN is executed.
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3.12 PLC Program Verify Operation

Compares the project that is being edited in GX Developer, with the project that is
stored in the PLC.
This operation compares the program, parameters, and the device comment data.

S

T PLC/Network
) Device comment
-] Comment data

[PLC verify: Parameters]
Verism sonw,

3-24

[PLC verify: Program]
Verify source
Project name -i:\SCHOOL\HOZEN
Data name -MAIN
Verify destination
Project name - none
Data name -NAIN

<Hemory>
Step  Instruction

No unmatched areas.

1) Select the [Online] menu and click on [Verify
with PLC].

2) Click on the items you want to verify.

3) Click on the button.

4) The verification results are displayed.

<PLC>
Step  Imstruction



3.13 PLC Read Operation

Reads (uploads) the program, parameters and comments stored in the PLC CPU.

1) Select the [Online] menu and click on [Read

from PLC].

2) The PLC read dialog appears, click on the items
you want to read from the CPU.

3) When device memory is selected, set the
device data names.
-.é’”}ffﬁ";”:;f. i (Only when reading more than one device
memory)

4) Click on the button. "When
"Execute to read to PLC?" appears, click the

button.

@ 5) When “Completed” is displayed, click on the
button.

6) Click on the button of the PLC read
dialog box.

7) The program read from the PLC is now
displayed.
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3.14 Exiting GX Developer

1) Select the [Project] menu and click on [Exit GX
Developer].

2) When the confirmation dialog box is displayed,
click on .

GX Developer will then close.

Depending on the project status, the dialog boxes
on the left will be displayed.

Yes |..coo..... Close GX Developer without any
changes
........... Do not close GX Developer.

Yes |.......... Close GX Developer after saving the
project.
........... Close GX Developer without saving

the project
..... Do not close GX Developer.



3.15 Read a New Project from the PLC

Reads the program, parameters and comments from the PLC CPU directly after

starting GPPW.

[ 2) el

(Next page)

(4 Cio

1) Click on the [Start] button.

| 2) Select [Programs] menu.

3) Select [MELSOFT Application] menu.

4) Click on [GX Developer for Windows].

5) GX Developer starts.

6) Select the [Online] menu and click on [Read

from PLC].

7) In the PLC series box, select “ACPU".

8) Click on the button.



(From preceding page)

Parameter
PLC/Network
@ Device memoty

i f&] Device data

9) Click on the “Online” menu, and then click on
(Transfer set up).

PC side I/F :Serial (COM1)
PLC side I/F  :CPU module (ACPU)
Other station  :No specification

10)Click on the button.

11)When the PLC read dialog is displayed, select
the items to be read.

12)When device memory is selected, set the
device data names.
(Only when reading more than one device
memory)

13)Click on the button. "Execute to

button.

read to PLC?" appears, click the

14)When “Completed” is displayed, click on the
button.

15)Click on the button of the PLC read

dialog box.

16)The program read from the PLC is displayed.



CHAPTER 4 MAINTENANCE MEASURES AND PLANNING

It is necessary to consider maintenance as a planning stage for automation projects in
order to reduce breakdowns or accidents and give maintenance staff an easy to follow
maintenance work plan.

4.1 Advance Preparation to Carry Out Maintenance Measures

(1) Use products that are less prone to failure
In simple terms, this means using highly reliable products but the following points
should also be considered.
1) Are the maker's products reliable?
2) Does it conform to recognized local and international standards?
3) Is the design simple?
4) Are low failure rates for the product based on real results?
5) Does the product have a good reputation in it’s related industry?

(2) Good system planning for maintainability
When planning for a system that can be easily maintained, consider the following
points.
1) Use a PLC that has easily obtainable spares or replacement modules.
2) Use a PLC that has high maintainability with functions like self-diagnostics.
3) Use a PLC that allows easy program reading, modification and storage.
4) Make the design display error contents automatically.
5) Plan for space to make maintenance inspection and repair operations easy.
6) Plan for making changes in parts, products, wiring, etc as easy as possible.

(3) ROM based sequence programs
Storing the sequence program on RAM is useful for allowing easy program
changes but the program may be lost or corrupted in the event of RAM battery
failure, noise from lightning strikes, power supply failure, etc.
In order to avoid problems it is safer to store programs on EP-ROM or EEP-
ROM.

(4) Sequence program backups
Be certain to keep a floppy disc backup of sequence programs in order to easily
write the program to PLC in the event of failure or repair.
Document the date of creation of the backup program and any revisions that
have been made.



4.2 Safe Design Using Failsafe Circuits

When the PLC power supply is switched ON-OFF, delays between the PLC power
supply and the external process power supply (especially DC) and differences in
initialization times can cause process outputs to behave abnormally for a short period.
For instance, it may be necessary to construct a circuit to supply power to the PLC
before the external process in order to avoid periodic errors that occur with DC output
modules when the PLC power supply is turned on while power is supplied to the
external process.

Also, consider what may happen in the event of external power supply abnormalities or
problems that may arise if the PLC fails.

Construct external circuits (Emergency stop circuits, protective circuits, interlocks, etc.)
in order to ensure that single problems do not cause the whole system to fail and from
a safety viewpoint to guard against parts that fail due to abnormal operation causing
the machine to fail or be damaged.

The following page shows circuit design examples regarding the points raised above.



(1) System circuit example

rotation and reverse rotation,

Power supply
Power supply O
:Qlj Transf = Transformer Lu.v.J Transformer
ransformer ! [LLLY =
Fuse DC power supply Fuse Fuse
establishing signal input | Battery
Battery CPU . —CPU _
voltage _|r - — = — - A M9006 1| [°C power
| low M9°°6 | Start/stop circuit -1 suPply+
| || Startable by tuming M9039 e
 AM9039 || on RAT which is RUN —(m)—1 b ,
ON one | @ | output of PLC XM ’LJ//Set TM to time for DC
scan after scan after \ ,___@4_1 .| |Fuse| inputsignalto be
CPU RUN :. Program _; CPU RUN | established.
StatSW .
i RA1 '
-0 —{Mc) ~
_l\{lC Stop SW
Inpit rrlodule
I vl i
Output module |~ Alarm output RA2 _O_XM
[ Ym (Lamp or buzzer) " —l
- { \_o_l_o_ '
| v | % |_—~ Turned on when RUN L -
n .
Y @/ is started by M9039. Output module |+ Alarm output )
T i v 7 o (Lamp or buzzer)
Output module Lmc v il (L) | Tumed on when RUN
M SAp ~ i ~ L~ isstarted by M9039
[ 1 Power to output equipment | | vy | _— Iss y :
R Lt /\/ switched off when stop ¢ )
signal is given. L N ~
(- F__,l___o_ At emergency stop — -
' ' At stop effected by limit | Output module | 1MC
) MC2 E switch [ "7 -MC =
| 1 ' _”_?——/\/—_j \ .
| MC1 Interlock circuit | | Po"ltv?' tg ofoltplyj‘t °d utlpment
il
L:_{ \/ Maketuyf) externalltinterlock = O ::Ign; ?s gtzve‘?-:, en siop
Circuits for opposite opera-
r— - tions, such 3 forwar |
]

and areas which may lead
to machine damage and
accidents.

Diagram 4-1 When using AC
Power up sequence is as follows

1) Turn on the power supply.

2) Set CPU to “RUN".
3) Turn start switch on.

4) Turn the electromagnetic contactor (MC) on with
the program, drive the output equipment.

L LS| (ARt
] stop effected by limi
/

switch

W’_i MC1
[P
Diagram 4-2 When using AC/DC
When usi /D

1) Turn on the power supply.

2) Set CPU to “RUN”

3) DC power supply is established, RA2 turns on.

4) Timer for when DC power supply reaches 100%
(TM) turns on. (TM set value is the time taken from
RA2 turning on to DC power supply reaching 100%.
Set the value to 0.5s)

5) Turn start switch on.

6) Turn the electromagnetic contactor (MC) on with
the program, drive the output equipment.

(When using a voltage relay for RA2, program
control timer (TM) is not needed)



(2) Failsafe measures when PLC fails
Failure of PLC CPU and memory is detected by self diagnostic functions but
abnormalities in the I/O control area may not be detected.
In this case, according to the conditions of the failure all I/O points may be turned
ON or OFF. Therefore, the correct operation and safety of the control object
cannot be guaranteed.
As a manufacturer, we always strive to achieve the highest quality.
However, in order to prevent damage to machinery or accidents caused by PLC
failure, please construct external fail-safe circuits.
An example of a fail-safe circuit is shown below:

On-delay timer

Y000 /71\15
Internal
Mggszr proram Off-delay timer *2
F— voo (1)
1s
External load MC
I ] |1
Yemo L L | 11
YOO—‘—l—I_‘— YOF T =
0.5 0.58 24V0
-+
oV O 1 I
24VDC
CPU module Output module

*1 ™ T2
O_—@‘

Diagram 4-3 Failsafe circuit example 1

*1: Because Y00 turns ON/OFF at 0.5 second intervals, use a non-contact type
output module (in the example above a transistor output module is used).

*2: If it is difficult to obtain off-delay timers (particularly miniature timers), refer to
the example on the following page which shows a failsafe circuit constructed
with on-delay timers.



Construction of a fail-safe circuit using only on-delay timers.

On-delay timer

Internal program Y00O @
1s
M9032 @
—— Yoo
M On-delay timer
Y ()
! U 15
M1
F—®
0 [ I YN
Y00 ’_|
\6—5-;10—53] External load MC
- Y010 L | |—
YOFO ,' L ,'
24V O
ovo " T24vDC
CPU module Output module

Diagram 4-4 Fail-safe circuit example 2

*1: Use a solid-state relay for M1.
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CHAPTER 5 PREVENTATIVE MAINTENANCE

Preventative maintenance involves daily and periodic maintenance checks.

5.1 Necessity of Preventative Maintenance

After a production system breaks down and is under repair, the target productivity of
expensive equipment cannot be achieved.

While the highest priority is to have equipment that will not fail or stop, if preventative
maintenance is carried out critical breakdowns will be less frequent and in event of a
breakdown repair time is shorter.

5.2 Using a Highly Maintainable PLC
MELSEC-A series has excellent RAS functions and a self-diagnostic function.

5.2.1 RAS functions

These are functions that are aimed at promoting “Reliability”, “Availability” and
“Serviceability”, all of which have been requested by designers, manufacturers and
maintenance staff.

Table 5-1 RAS functions

Name Meaning PLC RAS function (Excluding self diagnostics)

R | Reliability |Reliability of hardware/[The required level of quality is built-in with design,
systems related to manufacture and quality assurance, to make a

breakdowns reliable product that has a low failure rate.
A | Availability |Effectiveness of » Easy module replacement
equipment and » 1/0 module replacement while running

availability (up-time) |+ Sampling trace function

» Status latch function

» External failure diagnostic module

S | Serviceability [Ease of maintenance |+ Offline switch

Functions that raise |+ Pause RUN

equipment availability |- Monitoring with peripheral equipment

[ The thinking behind RAS|

R (reliability) is regarded as high if a breakdown occurs once in § years.

However, if there are no spare parts available and if repair takes a long time due to
lack of experience of failures with the product, S (serviceability) is low and A
(availability) is inferior.

Also, when breakdowns occur occasionally, if they are repaired in a short time R
(reliability) is low but S (serviceability) is high and A (availability) is improved. A
balance of RAS functions is required to achieve the best qualities.




5.2.2 Self diagnostic functions

(1) Automatic detection of PLC errors
With this function, internal PLC error occurrences are automatically detected, a
pre-designated bit device (bit signal) is turned ON and an error code is stored in
a word device (word signal).

Table 5-2 Automatic self diagnostic function

Processing Error occurrence examples
function

Shows a bit device |* Self diagnostic error (Shows a major error was found by self diagnosis)
is ON/OFF from |+ Calculation error (Shows a calculation error occurred)
error diagnosis » Low battery voltage drop (Warns that RAM backup battery voltage is low)

result * AC down detection (Power supply drop within the stated instantaneous
power failure time)

Special relay * [/O module verify error

(M9000 to M9255) | (I/O module installation status has changed since it was registered at power
up)

* Watchdog timer (W.D.T.) error
(Program scan does not finish in the specified time, calculation delay
occurs)

* Fuse blown detection (Detects fuse blown in I/O module)

Shows an error |+ Fuse blown (I/O address of the module with a blown fuse)

code in a word » /0 module verify error

device from error (/O address of the I/O module whose installation status has changed

diagnosis result since it was registered at power up)
+ AC down count (Counts number of times AC power supply has dropped
Special register for a brief period)
(D9000 to D9255) |+ Self diagnostic error (Error number given when self diagnostic error
occurs)

* Error step (Program step number where an error occurred)

1) When a problem occurs with the PLC if the results of self-diagnostics are read with
a peripheral device (PC, etc.) the reason for the error is shown. If measures are
taken in accordance with the error explanation, the problem can be quickly
resolved.

2) When operation stops suddenly, if the AC down detection flag is ON then it
indicates that either the supply voltage was cut-off or dropped below the rated level.

3) When contacting the manufacturer, they will be able to investigate any problem that
has occurred quickly if the self-diagnostic error code is given.



(2) Viewing the error code list with GX Developer

& [Eror code 10-16
@ [Error code 20 -
‘ [Error code 31 -
@ [Evror code 40-
Q [Error code 50 -
Q [Error code 80 -
@ AnUA2USHIA2AS(H)
@ AnsH
0 QnA series PLC
@ 0 series PLC{A Mode)
@ Q series PLC(A Mode)

@ AnN AnS AGI2HAZC

QJEE[E 101 4) Double-click!

({3 [Evor code 10JNSTRCT CORE ERR.

5 02
i?] [Detail eror code 103]
@) [Detail enror code 104]
}] [Detail error code 105]
2 [Detai error code 106]
) [Detal eror code 107]
] MDetail error code 108]
@ [Eror code 11]PARAMETER ERROR
@ [Eror code 12JMISSING END INS.

ek

Error code IistlErrr code10,Detailed error code101]

1) Click on the [Help] menu and select [CPU error].

2) GX Developer help (error code list) is displayed.

3) Select the help menu for the PLC CPU being
used.
For example, in the “A series CPU” menu
double click on “AnA”.

4) The error code list for the selected CPU is
displayed.
Select the error code that you want to view and
double click to check the contents.
For example, to select error coded 101 double
click on [Error code 10 — 16], then [Error code
10] and finally [Detail error code 101].

5) Details of the causes for the selected error and
countermeasures are displayed.

Applicable machine AnA AnU A2US(H)
Error code(D9008) 4

Detailed error code(D9091)

Error message INSTRET O i

ts

[Checked when STOP -> RUN or at execution of instruction]
Error and cause

Instruction cedes which the PLC cannot decode are included in the program.
Corrective action

(1)Read the error step using a peripheral device and correct the program of the step.

(2)Check the ROM if it contains instruction codes which cannot be decoded.

Ifit does, replace it with a correct ROM.




Error
detection

Clock
function

f

4

(3) Special relays and registers are designated for internal use by the
CPU
They are used for error detection, CPU operating status and other special
functions.
(Usage differs according to the CPU type)

[ PLC program usage example ]

(Battery low) (1 second clock)
M9006 M9032 .
— | — - { Y77 H Flickers the Y77 lamp when
the CPU battery gets low.
_I\EOOB (Self-diagnostic error)
ﬂglm 0 (Operation error)

M9036 (Normally ON)
—|

BCD D9008 K4Y40_H Outputs the self-diagnostic

m

error code to the digital display.

BCD  D9010  K4Y50H Qutputs the step number of
application instruction operation
error to the digital display.

m

—(M9027) Shows the clock data
on the CPU's LED display.

X7
W

C MOVP H96071  D90257HYear 19:86:Monthi 7:

cMEYT, EYEeY S Teal 19 g0, IVIVHUL L,

{ MOVP 'H25100 D9026 HDay:25 Hour10:

cey Y, UYVeV S IUdy e

- MOVP H4020:  D9027 HMinute 40: Second i20:

 MOVP Hf1! D9028 H:{iindicates Monday.

C PLS M9025_H Clock data set request

M9036 (Normally ON)
S—

{M9028) Clock data read request

MOV  D9026 K4Y50_HShows the day and hour
externally.

MOV  D9027 K4Y40Shows the minute and
second externally.

m

m




(4) Viewing special relays and registers with GX Developer

i i

e 3) Double-click!
pecial ielay
@ Special relay for ik
Q Special register
@ Special register for link
@ Qnh seiies PLC
Q FX series PLC

.

S

@ General notice

Gn

{2 [Number MIOOSIAC DOWN detection
{3 [Number M300[Battery low
{] Number M3007]Batiery low latch
{3 [Number M3OBISelf diagnosis error
3] Number M300SJAnnunciator detection
@ [Number M3010- 9018]
@ [Number M3020 - 3028]
@ [Number MS030 - 3039]
@ [Number M3040 - 3049}

S

E_'ﬂ [Number M3004]MINI link master unit error

R S

N

Special relay listNumber M9000]
Applicable machine

Redasnd s

Number R
Name Fuse blown
OFF: Normal ON: Fuse blown unit
® Tumed on where there is one or more output units of which fuse has been blown. Remains on if normal status
is restored. Output modules of remote /O stations are also checked for fuse condition.
Applicable PLC Usable with ali types of PLCs(only remote VO station information is valid for
C)

Notes
®  This relay remains "on" if normal status is restored. Therefore, to tum this “ofi*, use the following method
1)Method by user program Insert the circuit shown at below into the program and turn on the reset execution
command contact to clear the special relay M.
| Rest ion order |
e e [RST M9000]-+
| 1 |

Urite spacial relay that will be reset
2)Perform forced reset by use of the test function of peripheral devices. For the operation procedure, refer to
the manuals for peripheral device
3)By moving the RESET position, the special relays are tumed of.

1)

2)

3)

Click on the [Help] menu and select [Special
relay/register] — [A/QnA/FX series].

GX Developer help is displayed (Special relay,
special register list).

Select the help menu for the PLC CPU being
used.

For example, select “A series CPU” and double
click on it.

4) The special relay and register list for the

selected CPU is shown.

Select the device that you would like to check
and double click on it.

For instance, select [Special relay], then select
[Number M9000 to 9009] and finally [Number
M9000]

5) A detailed explanation of the selected special

relay is displayed.



5.3 Inspection of Condition for Maintenance

The condition of manufacturing systems should always be able to be inspected
externally so that error occurrence or breakdown conditions are known as quickly as
possible and maintenance measures can be planned.

The following is an example of inspecting the condition of a PLC.

(1) Example of external error code display

One of the PLC output modules is connected to a digital display so that when an
error code is detected it will be displayed.

Output module (Y70 to Y8F)

= _ i) Alarm indicator lamps
— El= EEE R ﬁ
° 6 o O0O0O
B D | - Error code Error code
0|0 3|2
4” H
L8 -
“ Control box
</
| M?IOOS e At error detection, shows the
11 { BCD D9008 K2Y7QH error code number on the
I(Error detection) (Error code) digital display.

(2) Example of error code display on a GOT screen

By means of a PLC graphic screen function module the error contents can be
displayed on and external LCD device.

Graphic screen function module

o — RIS r___—./
o o
—F, — s % First process starting %%
o m Arm 1T Conveyor—
: H <t O O
H @ Error occurred! %00070

___________




5.4 Daily Maintenance Points

In order to find conditions which are hazardous for the manufacturing system, the
following points should be inspected daily.

Table 5-3 Daily maintenance points

ltem Check point Check contents Evaluation criteria Treatment
. . Check screws are .
Base unit mounting | . Unit is securely .
1 . tight and covers are Tighten screws
condition . mounted
in place
Check modules are
. . Attach hook to base
Mounting of 1/0 securely mounted  [Module is securely .
2 . securely. Tighten
modules, etc. and mounting hooks |mounted
. SCrews.
are being used
Loose terminal screwsjNo looseness found | Tighten screws
Crimp terminal
. p Correct spacing Rectify
3 |[Connection status  |spacing
Extension cable Tighten captive
Cables are secure
connectors screws on connector
* Check supply voltage
L LED is lit * Check fuse
“POWER’LED |[Check illumination .
(Error when unlit) * Check power supply
attachment
LED is lit
; Confirm it is lit for ) Depends on CPU.
RUN’ LED (Error when unlit or
0 “RUN” status . Check manual
2 flashing)
©
4 ‘01 Lit when input ON
w Check LEDs turn Unlit when input OFF
~! linput LED ! pet
ON/OFF (Any other condition is
an error)
Lit when input ON
Check LEDs turn Unlit when input OFF
Output LED P S
ON/OFF (Any other condition is
an error)
. Presence of water, . Remove source of
5 |Condensation No moisture found

humidity

condensation




5.5 Periodic Maintenance Points

In order to find conditions that are hazardous for the manufacturing system, the
following points should be inspected every 6 to 12 months.

Table 5-4 Periodic maintenance points

Item Check point Check contents Evaluation criteria Treatment
‘g Temperature  |Measure humidity, |0 to 55°C When mounted in a
1 g Humidity temperature and 10 to 90%RH control panel, adjust
S levels of corrosive . the interior humidity
5 |Atmosphere No corrosive gases
gases and temperature
100/200VAC
Supply voltage _8? _t‘i ]?_’2_\{'69 _____ Adjust supply voltage
2 Measure at supply
check terminals 170 to 264VAC Change transformer
Looseness, Module is firml
,E’ Check for movement y Tighten screws
3 £ |play secured
3
2 |Dirt, foreign . . . .
= . 9 Visual inspection Module is clean Remove and clean
material
Loose terminal :
® Check screws No looseness Tighten screws
S [screws
B |Crimp terminal
4 2 p Visual inspection Correct spacing Rectify
& |spacing
O lLoose o . Tighten captive
Visual inspection No looseness
connectors SCrews
. Even if there is no
Monitor status of .
MS006 (battery error) |(P (ati low voltage warning,
r) |(Preventative
5 |Battery with a peri her:,al maintenance) change the battery
. perp when its rated life
device .
span has expired
Even if fuse is not
. blown, inrush current
Check fuse LED for |(Preventative .
6 |Fuse . will stress the fuse so
fuse breakage maintenance)
replace fuses
periodically
. . Ensure correct
Check operation of |Operates according
7 |Spares . o replacements for
installed modules to specification .
installed modules
Correct backu
Check backup Verify with program |Programs are the e P
8 rogram being used same program ifitis
Prog 9 different
. Operation sound is
Operation status .
Fan i ) normal Change if faulty
9 . Operating noise ) .
Filters . No dirt/dust found in |Clean
Dirt/dust
filter
Check offset/gain Same as If settings are wron
10 |Analog I/O 9 specification (design . g 9
values adjust them
value)




5.6 Usage Environment Checks

The usage environment may change if the equipment has been changed, re-
organized, extended or replaced.
Therefore it is necessary to check the following points:

Table 5-5 Usage environment

Check point

Check period

Supply voltage, voltage
drops, momentary supply
voltage interruption,
frequency shifts

Generally when there is a change made to the equipment
configuration (especially if equipment that consumes a lot of
power is installed)

(Normally new equipment may affect voltage level or cause
voltage fluctuations, waveform distortion, harmonics, noise and
surge impulses)

|Noise, surge levels

When equipment is installed/connected that may produce
harmonics and noise, or require large supply currents

Temperature

When ambient environment has changed

Humidity

When ambient environment has changed

Vibration, impacts

When these phenomena occur
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CHAPTER 6 CORRECTIVE MAINTENANCE

Corrective maintenance is required when breakdowns occur for unexpected reasons
that cannot be anticipated by preventative maintenance measures, despite the fact that
PLC hardware is reliable and not prone to breakdown or accidental failure.

Problems can be divided into the following 4 categories, so it is necessary to be familiar
with them in order to quickly find the causes of problems that occur.

Table 6-1 Types of problems

Type of problem Contents

Continuous error condition arising from PLC component damage,
damage to PCB tracks, etc. Repair module or replace.

Hardware failure

CPU error caused by noise, surges, voltage dips, momentary power
PLC system operation |supply interruption, short power outages, external electromagnetic
error emissions, static electricity, etc. Discover the cause and take measures
to prevent re-occurrence.

Accidents caused by shorting the power supply or load, cutting signal
cables, misoperation of PLC or peripheral equipment. Once the fault
has been corrected, the PLC should function.

Problems caused by
accidents

Problems like incorrect interlock programming, wrong device
PLC program errors addresses, etc. can cause the program to fail or not execute properly.
Once the program is corrected, normal operation will resume.

6.1 Important Points for Corrective Maintenance

Corrective maintenance is applied to discover problems, understand the causes and
carry out corrective action. The following points illustrate important matters and
preparations that should be observed.

(1) Important matters

1) Error codes that are detected by the PLC and read.
These can be used in conjunction with the error code list (for instance in
GPPW help function) to help determine the cause of the error.

2) Knowing the true cause of the problem.
When a module that you suspect to be faulty is replaced with a new module
and the system returns to normal operation, confirm that the original module
was the cause by reinstalling it to see it the problem can be reproduced.
However, if the problem cannot be reproduced then the module that was
replaced may well be error free and another cause for the problem exists.

3) Minimizing production system stoppages.
If stoppage times are long, production losses will be large and so
maintainability will be poor.

4) After restoring the system to normal take care when re-starting operation.
Take necessary measures to check that sufficient safety precautions are in
place when starting operation.



(2) Preparation

1) Good understanding of the equipment or machine.

It is important to have a deep understanding of the equipment or machine
from reading related manuals and receiving sufficient explanation during trial
and test operation periods.

2) Good understanding of the PLC and related peripheral equipment.
Receiving training from the PLC manufacturer, etc. provides invaluable
product knowledge.

3) Being accustomed to peripheral equipment operation.

Receiving training from the PLC manufacturer, etc. gives the user a good
opportunity to become accustomed to the operation and usage of peripheral
equipment.

4) Understanding the incidents preceding a breakdown.

Another important point is to carry out periodic checks on the equipment or
machine so as to understand the normal operation status.

5) Understanding causes and countermeasures.

The final key item is to study in order to gather knowledge before problems
occur through methods such as reading technical documentation on this
subject or receiving training from the PLC manufacturer, etc.



6.2 Operation for Reading Error Codes with GX Developer

By using the PLC diagnostic function, GX Developer can be used to display the current
error status or error history.

In this section an error is deliberately caused and operations are carried out to the
error code using the PLC diagnostic function.

(Actual operation)

1) Turn the PLC CPU power off and open the
memory cassette cover.

2) Disconnect the battery connector.

3) Close the memory cassette cover and turn
the PLC CPU power on.

4) In the [Diagnostics] menu, click on [PLC
diagnostics].

5) The PLC diagnostics dialog box is displayed.
Confirm the current error is “70 BATTERY
ERROR’.

6) Click on the button.

GX Developer help (error code list) is
displayed. The operation for searching the
help file is explained in section 5.2.2. Check
the contents of error code 70.



6.3 Troubleshooting Basics

The following section describes the basic and essential elements of troubleshooting.

(1) Visual checks
1) The cause of a problem may be visibly detected within the PLC or in the
external machinery.
(However, there are many cases when the cause will not be visible).
2) Take note of the condition of the machine when watching it operate.

» What kind of output did the process control object produce?

* Is the process object in run status or stop status?

* Has the type of stoppage caused one of the following; runaway condition,
wrong processing order, fire or human error?

3) Take note of the status of I/O and special function modules.

* What is the wiring condition of each module?
» What is the status of the setting switches for each module?

4) Observe the status of the LED display for each module.

* Is the power supply module “POWER” LED lit or unlit?

* Is the CPU module “RUN” LED lit or unlit?
* Is the CPU module “ERROR” LED lit or unlit?

I + Are the I/O module monitoring LEDs lit or unlit?

| * Are the special function module monitoring LEDs lit or unlit?

(2) Check the error code in one of the following ways
1) Read the error code using GX Developer.
2) Read the error code using programming module.

(3) Observe errors by resetting the CPU
When the CPU is reset and returns to normal operation, the problem may have
been caused by noise affecting the CPU, 1/0 modules, supply wiring, external
equipment, etc.
1) Set the “RUN” switch to [STOP].
2) Use the “RESET” switch to reset the CPU.
3) Turn the power OFF then ON.

(4) Troubleshooting for each module
Carry out troubleshooting for the following modules:
1) Power supply module.
2) CPU module.
3) Input modules.
4) Output modules.
5) Special function modules.



(5) Reduce the number of causes for breakdown
1) Check that PLC modules (I/O, etc.) are changed for spare modules.
2) Try removing the earth wiring and the control wiring separately, in order to
locate cause for breakdown.

(6) Researching failed modules
1) Take note of the version number that is written in the date field of the label.

DATE909

~[1

4

Software version
Hardware version

Month

Year (Lowest digit of year)

2) Make an inspection sheet for failed modules and send to the manufacturer
(An example sheet is included in Appendix 3. Feel free to copy and use it).

3) Carry out measures suggested by the manufacturer when they reply to the
inspection sheet.



6.4 Power Supply Module Troubleshooting

Problems related to power supply modules include selection of the wrong module and

the POWER LED not being lit.

Power supply module output current

l
CPU type No options Fiber optic Co-axial (R21)
A61P (P21)
A1CPU 1.5 3.4 3.7
A2CPU 1.6 3.5 3.8
SvDC 8A A2CPU-S1 1.6 3.5 3.8
A3CPU 1.7 3.6 3.9
A3HCPU 3.1 3.7 4.1
AB2P AINCPU 0.53 123 163
5VDC 5A A2NCPU 0.73 1.38 1.78
24VDC 0.8A A2NCPU-S1 0.73 1.38 1.78
A3NCPU 0.90 1.55 1.95
AB3P A2ACPU 0.4 1.0 14
(24VDC input) A2ACPU-81 0.4 1.0 14
A3ACPU 0.6 1.1 1.6
5VDC 8A A2UCPU 0.4 — —
A2UCPU-81 0.4 — —
A3UCPU 0.5 — —
ABSP A4UCPU 05 — —
5VDC 2A
24VDC 1.5A [ [
Input module Output module
AX10 AY10
AGGP AX20 AY10A
AX40 AY11 0.12
24VDC 1.2A AX50 AY11A
AX50-S1 0.06 AY11E
A1CPU AX60 ' AY13 0.23
A1NCPU AX60-S1 AY13E ’
5VDC 5A AX70 AY22 0.31
24VDC 0.8A AX80 AY23 0.59
AXB0E AY40 0.12
AX11 AY40A 0.19
AX21 AY41 0.23
AX41 0.1 AY42 0.29
AX71 AY50
AX81 AY60 012
AX42 0.11 AYG60E ’
AX82 ) AY80
AY60S1 0.08
Dynamic mixed /O module AYB0EP 012
A42XY 10.11 AYB0EP '
AY51
AY81 0.23
AY70 0.1
AY71 0.2
AY81EP 0.23
AY82EP 0.29
6-6 6-6




Incorrect selection of power supply module may lead to insufficient 5VDC and 24VDC

6.4.1 Power supply module selection

supply which can cause operation errors for /O, special function and data link

modules.

Therefore, a power supply module that can provide a greater amount of output current

than the combined power consumption of all the installed modules is required.
(1) 5VDC current consumption for all modules (in amperes).

Special function modules

Peripheral equipment

Al61 Interrupt module 0.14 A7PU/A7PUS | 04
A11VC Sound output 0.6 A6WU 0.8
AD61(S1) High speed counter 0.3 AD71TU 0.3
AB8AD/A68ADS2 A/D converter 0.9 AD75TU 0.2
A84AD A/D and D/A converter 0.24
A62DA/A62DAS1 D/A converter 0.6
AD70 0.3
AD71(SL)) Positioning module 1.5
AD75P(] 0.7
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>