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Fault Diagnostics

Rule for Fault Finding
DON’T ASSUME ALWAYS CHECK

ASSUME = ASS + U +ME

2 forms of check

1. VISUAL CHECKS
(Hardware, LEDs etc)

P.S. You may also like to smell it

2. FUNCTIONAL CHECKS
(is there a program etc)

2 catagories of fault associated with PLCs

1. Communications
2. PLC

2 types of fault

1. Hardware
2. Software

IDENTIFYING WHICH OF THE ABOVE

COMBINATIONS IS THE KEY TO
FAULT FINDING THE PLC.
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Ask yourself the following questions

Q. Do | have a Communications problem?

Comms problems :

1. Cannot establish communications link between PC
and PLC.

2. Datain PLC is not being communicated to remote
1/0 or other PLC.

P.S. You can generally always establish communications with
the PLC even if it is indicating a FAULT.

Except if the COM port on the PLC or PC is faulty.

If communications with the PLC is OK.

Q. Do I have a PLC problem?

Q. What is the job of the PLC?

Scan inputs, run program, power outputs to control machine.

1. PLCisnotin RUN mode
2. PLC s in RUN but machine does not run.
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Accessing Diagnostics Buffer

If the SF LED is ON then the PLC is indicating a fault
of some kind

Hardware, Software, etc

Even if there is a fault you should always be able to get
OnLine to the PLC and find out what is the problem.

Open the Project and Select PLC/Diagnostics Settings/
Hardware Diagnostics.

f SIMATIC Manager - ZEn01_05_STEP7__|

File Edit Insert PLC Wiew Options ‘Wwindow Help

Dl 827 &) sl [2 2l 2 i

ZEnD1_U5_STEF7_LAD_ 1< o081

O SMATIC 3001 oo
=082
92 INPUT RANGE
Ptz

Hardware Diagnostics - Quick View

Path: ZEn_05_STEP7__LAD_1-9WSIMATIC 300(1RCPU 313(1)A57 Program(1)
CPU/Eaulty Modules

Add, DF

Open Station OMLINE...
Updats

¥ “when diagnosing hardware, display Quick Yiew

Close Help
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Link between the PC and the PLC.

L SIMATIC Manager
File PLC View Options Window Help

%| 8| ¥

Select Accessible Nodes

W} SIMATIC Manager - Accessible Nodes

File Edit Insert PLC View Options Window Help

) [P sl el A I = B N e

This screen show that No connection has been established
with the PLC
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Backing up a program in the PLC.

Step1  Create a blank Project.

WARNING DO NOT UPLOAD A BACKUP FROM THE
PLC WITH THE EXISTING PLC PROJECT OPEN.

Select File/New or click on the New File Icon

s SIMATIC Manager

File PLC ‘“iew Options ‘Window Help
Ol=| B3m =] @ x|

Mew Project

User projects |L|b|ar|es| Mu\llprmactsl

Hame: | Storage path

duboiss7300 C:\Program FileshSiemens'Step?\S 7Projdubois_1
EFROMTREAF  C\Program FileshSiemens'Step?\S FProjsE promt_3
exerll C:\Program FileshSiemens'Step?\S PProjexerdl_2
exerl] 400 C:\Program Files\SiemenshStep?\S Pprojhexer0l ~1
araph? traffic C:A\Program FileshSiemensiStep? S Pprojhgraph 71
packerd C:AProgram FileshSiemens\Step?\S Fprojspackerd =
penta C:\Program Files\SiemenshSteps\S FProj\penta__1
S?I_F'rm C:\Program FileshSiemens'Step?\S Pproj\S 7_Firn1 >
4 »

I~ |t curentmullisroest
MName: Type:

IP\I\ tachine Backup Project =

Storage location [path]:

IC “Program FilesiSiemens\StepS Fpioj Browse... |
Cancel | Help |

A new project is now created
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Getting On Line and Monitoring.

The big issue facing PLCs up until recently has been, when |
go On Line will I have any documentation?. The reason for
this has been that up until recently documentation has always
been stored on the hard disk of the PC. Therefore we had to
open the appropriate project into the RAM of the PC and then
essentially access the image files within the PLC.

Opening a project Off Line

Select File / Open or click on the open project/library icon
=

. SIMATIC Manager
File PLC View oOptions ‘window Help

Ol 27| @] 8] v

Open Project

User projects | Libraries | Sample projscts | Muliprojscts |

Mame | Storage path -~
duboiss7300 C:AProgram Files\Siemens\Step?\S 7Projduboi
EPROMTRAF C:AProgram Files\Siemens\Step?\S7ProfE prom
exerll C:AProgram Files\SiemensStep\S 7Projexerl
exerl1 400 C:AProgram Files\Siemens\Step?\S 7profexerl’
graph? haffic C:AProgram Files\Siemens\Step?\S7profgraph
packer? C:AProgram Files\Siemens\Step?\S 7projpacke—
penta C:%Program Files\Siemens StepsS 7Piojpenta
Pill Machine Backup  C:\Program Files\Siemens\Step?'5 7projsPil_M

S?Prm C:\Program F\Ies\Siemens\SlepT\S7pr|m\5 Tfill
4 3

Selected

User Projects I

Libiaries: [

Sample Pojets: |

Multiprojects. [ Browse...

Cancel Help
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Compare Programs

Siemens Software being very powerful, as per most Siemens
functions we have to be very specific about what we want it
to do, Compare a block, compare all the blocks, compare
OnLine and OffLine, these are various options.

= < No Fitter >
'E’E- Pill Machine Backup -- C:\Program Files\Siemens\Step7\S7proj
=] Fill Machine Backup System data = 0B1
[=} SIMATIC 30001) o FC1
= [ oo a3
El-{zz] 57 Program(1]

{8 Sources

Select Blocks from the project menu.

Select Options / Compare Blocks
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Clear Memory

Before we download a program it is important that we clear
all existing blocks from the PLC.

All user data is erased(except MPI parameters)
Contents of the Diagnostics buffer is retained

If a memory card is present PLC will reload from memory
card after a reset.

This can be done in 2 ways.

Manually using the Keyswitch

1. Putthe Keyswitch into the “STOP” position

2. Turn Keyswitch to “MRES” position and Hold
3. STOP LED will flashed twice slowly
4

Release Keyswitch and it will return to the STOP
position.

5.  Almost IMMEDIATELY turn the Keyswitch
back to the “MRES” position the STOP LED
should now flash rapidly, once it has started
flashing the Keyswitch can be release and it will go
back to the STOP position.

IF THE STOP LED DOES NOT FLASH RAPIDLY THE
MEMORY RESET HAS NOT BEEN COMPLETED.

10
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Monitoring a Program

There are several ways to Monitor a program.

1. The first Method is as follows:

Advantage: Quickest.

Disadvantage: you do not get any documentation, but is
handy if you just want to monitor power
flow.

e  Select Accessible Nodes an open project to block
level

e  Select the block you want to monitor and double
click.

e  The LAD/STL/FBD program is now open and you
are OnLine.

e You will notice that the Windows bar at the top is a
cyan colour and at the bottom of the screen a green
or red block will tell you what mode the processor
is in either RUN or STOP.

e  However you will notice that the lines are not
showing power flow. This is quite common with
some PLCs. You are OnLine but NOT
MONITORING.

e  To start monitoring click the Monitor (on/off) Icon.

%]
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Monitoring Variables

There are various blocks within the Siemens Package that
cannot be monitored directly, FCs with parameter passing and
FBs. By their very nature the idea is to use the same bit of
code multiple times. Therefore we can never monitor the
block and know what variables its is operating at that
particular moment in the scan.

Monitoring the actual program code to determine power flow
is OK but there is only so many lines we can actually monitor
at one time. this is further restricted if documentation is
selected to be displayed.

For simple applications monitoring the code is fine but once
we need to monitor different point sin the program all
together we struggle. We therefore have the Monitor
Variables Function, another bit of software.

Being Windows there are multiple ways we can actually open
the Monitor variables Table.

Create a Variable Table.

e  From Simatic Manger, right mouse click in the
blocks window

e  Select insert new object
e  Select Variable Table.

e  The VAT number will default to the next available,
also give it a description e.g. Start Up.

12
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Reference Data

From Simatic Manager open the project to the blocks level

and Select Options/ Reference Data / Display or
Ctrl + Alt +R.

Customize

X

|

‘ —iew to Be Opened
| % Crossreferences

! = Assignment [Input, Dutput, Bit Memony, Timers, Counters)
™ Program Stucture

" Unuzed Symbols

" Addresses without Symbal

W Display this message every ime a praject is opened.

| |

This allows us to select which display we want to open.

13
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