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1. Introduction 
The Patrick Lane sewage pump station is required to relieve the surcharging in the Coronation 
Drive gravity sewer. Under wet weather flow conditions, the gravity sewer is susceptible to 
surcharge and overflows to the environment. The Patrick Lane pump station will be connected to 
the gravity sewer via a short inlet pipe and manual operated knife gate valve. The knife gate valve 
will remain open after commissioning under normal pump station operation. 

During wet weather events, the gravity sewer and wet well will fill up to a point whereby the 
control system will start a pump to discharge the sewage into the rising main. This will continue 
until the level in the well has receded, at which point the pumps shall stop under level control. 

The wet well shall house the two submersible pumps, and level monitoring devices. 

The works included: 
Fitout existing wet well structure (constructed as part of Early Works Contract) with all 
appurtenances and benching; 
Two new submersible sewage pumps; 
Power supply, controls and electrical works; 
New pipework, fittings, valves; and 
Surface works including stairs, general services, vent stack and fan pit 

Please note the original design specified an actuator to automate the operation of the knife gate 
valve but Brisbane Water has since requested a deletion of the actuator from the works. (ie. NO 
valve actuator and associated accessories were installed, however the switchboard has still been 
supplied to allow for future installation of a valve actuator) 

2. Description of Equipment and Process 
Equipment 
Vegawell 72 
Multitrode probe 
Inlet Knife Gate Valve 

Vegawell 72 
Multitrode probe 
65kW Grundfos 
submersible pump 
65kW Grundfos 
submersible pump 
300NB Non return 
valve + limit switch 
300NB Non return 
valve + limit switch 
McBerns well washer 

SP306 -O &M MANUAL 

Location 
Gravity sewer 
Gravity sewer 
SP306 Wet well 
inlet 
SP306 Wet well 
SP306 Wet well 
SP306 Wet well 
bottom 
SP306 Wet well 
bottom 
SP306 Valve Pit 

SP306 Valve Pit 

SP306 Wet well 

Rev: A 

Description 
Monitor gravity sewer level 
Detect gravity sewer high level 
Valve can be manually operated to allow or 
disallow sewage into the pump station wet well 
Monitor pump station wet well level 
Detect pump station surcharge imminent 
Pump station pump 1 

Pump station pump 2 

Pump station pump 1 reflux valve (before header 
connection to rising main) 
Pump station pump 2 reflux valve (before header 
connection to rising main) 
Connected to the water line through RPZ and 
solenoid valve 
Washes down the wet well after each pumping 
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Switchboard 
sequence when the solenoid valve is actuated 

Slab next to car Supplies power, control and communication to/from 
park kerbing Brisbane Water Control Room to operate pump 

station 
Houses two Danfoss variable speed drives which 
provide starting mechanism to the pumps 

The Patrick Lane pump station (wet well) is connected to the gravity sewer via a short inlet pipe. 
During wet weather condition, the sewage level at both sewer and wet well will climb to a point that 
triggers the control system to start the duty pump. 

The sewage will be pumped out of the well and into the rising main through a series of pipework 
and valve connections located in the adjacent valve pit, as shown on drawing 486/5/7-KJ002/B. 
Duty pump will be stopped when the wet well returns to normal level. The well washer is actuated 
after each pumping sequence to minimise odour and the build up of scum. 

3. Design Details 
The sewage Pumping Station is of underground configuration operating in wet weather conditions 
only, with a wet well operating volume (under surcharge) of approximately 10 kl. The pump station 
will operate as a surcharge pump station, only allowing flows into the wet well during periods of 
surcharge in the adjacent gravity sewer. The wet well will be free to drain back into the gravity 
sewer at the end of the surcharge event. The pump station will have two submersible type sewage 
pumps installed in the Pump Well operating as duty/standby units. The pumps are interlocked so 
that only one pump can operate at a time. The station output with one pump operating at minimum 
speed will be approximately 20 1/sec, and at maximum speed will be approximately 1501/sec. 

3.1.Design Criteria 
The pump station normally operates with the Pump Station Selector Switch in Remote Auto 
mode. This enables the PLC to start and stop the pumps and vary the operating speed, in 
response to the wet well level. When the Pump Station Selector Switch is in Local, the pumps 
can be started or stopped by using the local Start/Stop push buttons mounted on the 
switchboard. If the Pump Station is selected to Remote Manual from the Network Control 
Room Graphic Display at Cullen Avenue, the pumps can be started and stopped by the operator 
at Cullen Avenue. In all modes of operation the pumps will only be controlled by the PLC. 

Only one pump will operate at any time. 

When the wet well level reaches a predetermined level, the Duty Pump is started, provided it 
satisfies all the enabling conditions. 

3.2.Process Design 
There were no process modifications as part of SP306. 
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3.3.Operational Mode 
The pump station can operate in three modes as follows: 

Remote Auto Mode 
Remote Manual Mode 
Local Manual Mode 

These modes are selectable via a Local/Remote selector switch mounted on the switchboard, 
and a Remote Auto/Remote Manual software selection at Cullen Avenue. 

When Remote Auto is selected, the control of the pump station will be based on the current state 
of the sewage wet well level with the station operating on a duty/standby configuration. 

When Remote Manual is selected, the operators at Cullen Avenue can start and stop pumps and 
open and close the Inlet Knife Gate Valve from the Graphic Display. 

When the pump station is in Local Manual mode, the pumps can be started via the local 
start/stop pushbuttons mounted on the switchboard. (Note: the local controls are wired to the 
PLC and all modes of operations are via PLC only). 

3.3.1. NORMAL OPERATION (REMOTE MODE) 
Remote mode is the normal operating mode of the station. In this mode the PLC program 
controls the pumps in a duty/standby configuration, starting and stopping the pumps according 
to the wet well start and stop set points. 

The control room operator can issue remote manual commands to the PLC, via the RTU, to 
control the station outside the normal set point parameters. The following are the controls 
available to the control room operator. 

Stop: Stops a specific pump provided that the station is in its 'normal' wet well range 
(below the Start Duty A level. If the wet well level is abnormal (higher than Start Duty A 
level but below surcharge imminent level), then the "inhibit" can be used to stop a pump. 
Start: Start a specific pump provided the wet well level is above the 'bottom water level' 
(duty A pump stop level). The 'start command' over rides the pump lockout that restricts 
the number of starts per hour under autonomous control. 
Reset: Allows the operator to remotely reset any latched pump alarms provided the original 
fault condition has cleared. 
Inhibit: Allows the operator to inhibit a specific pump from operating under the normal 
operating mode, effectively removing it from the duty rotation. If all pumps are inhibited 
the operator has 'inhibited' the station causing the station to run under 'all pumps inhibited' 
mode. 

The control room operator can also send the following site commands: 
Attention Activate: By sending this control the operator activates a site attention indicator 
requesting the on site technician to contact the control room. 
Abnormal Operation Reset: This command reset the abnormal operation alarm that is 
activated whenever the RTU or PLC has an 'abnormal operation' (ie the RTU or PLC resets 
by itself). 
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Alarm limit set points: The operator has the ability to modify the set points for the high 
and low alarms configured for various signals (eg. pressure, motor current and motor power 
and wet well). 

The Control Room Operator can NOT: 
Switch the station from local to remote mode. (Physical switch on site only) 
Start or Stop the pumps if the station is in local mode. 
Modify operational set points, eg. Start/Stop dutyA/B level set points. 
Change alarm priority class or alarm triggering configuration on the communications 
channel. 
Control the speed of the pumps. The PLC automatically determines the speed of the pumps 
using the PID control algorithms 

3.3.2. LOCAL MODE 
The on site technician can completely control the site by switching the site into local mode and 
manually operating the pumps via the push buttons. The speed of each pump can be controlled 
via individual potentiometers. 

WARNING: In local mode there are no automatic controls. Once the pumps have been started 
they will 'run to destruction', that is, they will not switch off automatically due to wet well level 
reaching the 'stop duty A level' set point. If the on site technician does not stop the pump 
before the wet well level falls below the pump intake, then the pump will 'suck' air and will 'air 
lock' making the pump inoperable until it is either 'bled' or 're-primed'. It is up to the on site 
technician to ensure the pump only runs while the level is above the stop level. 

The on site technician has the following local station controls: 
Station Local / Remote: Selector switch to determine operating mode of the station 
Site attention reset: Reset the attention indication sent by the control room operator 

The on site technician has the following local controls for each pump: 
Start: Push button to start pump 
Stop: Push button to stop pump (soft stop via VFD) 
Emergency Stop: Latched push button (hard stop via electrically isolation) 
Reset: Push button (reset any latched alarms in RTU related to pump) 
Speed Control: Potentiometer that allows the selection of speed between minimum and 
maximum configured in the VFD 

Local indication on the switchboard includes: 
Site attention : Indication lamp - on site technician required to contact control room 
operator 
Pump status: Indication lamp On continuously Pump running 

Slow Flash (2 sec) Pump faulted 
Fast Flash (1 sec) Pump lockout 

Wet well level : Provides the wet well level indication in % 
Variable Frequency Drive : Control panel to configure the parameters of the Variable 
Frequency drive and also to display motor status (i.e. motor current, VFD speed) 
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3.4.Modifications to existing Plant 
Since this is a new pump station, there have been no modifications. However it is noted that 
any reference on the inlet knife gate valve actuator must be ignored since this was not installed 
upon request from Brisbane Water. 
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4. Installation and Pre-commissioning 
The installation and pre-commissioning procedure included all equipment and systems for the 

Patrick Lane Pump Station portion of work under contract BW. 30079-02/03. This procedure is as 

per the Methodology Statement, as detailed in Section 7. 

4.1.Required Services 
The Principal supplied all required services such as electricity, compressed air, water supply, 

etc. throughout the construction period. 

4.2.Handling, Unpacking and Storage 
Refer to Part 5 - Appendices, for the handling, unpacking and storage procedures for the various 

items of equipment 

4.3.Installation Process 
Refer to Section 7 - Methodology Statement, on the installation process. 
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5. Pre-Commissioning and Commissioning Procedure 
The commissioning procedures for Patrick Lane Pump Station are as per the attached 
Commissioning Plan. 
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1. VERSION CONTROL 

Version Date Author Details 

1.0 01/08/05 William Wong First draft 

1.1 16/08/05 William Wong For Approval 
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 2. COMMISSIONING PLAN 

2.1 Purpose 

This plan details the description of methods and processes involved in site testing the 

Patrick Lane Pump Station portion of Contract BW.30079-02/03, including pre- 

commissioning and commissioning of the system resulting in the production of a 

Commissioning Inspection and Test Plan (ITP). 

2.2 Scope 

The scope of the project consists of the installation of a new switchboard and 2 

submersible pumps along with associated pipework and control instrumentation. 

The switchboard is tested separately in the workshop and then delivered to site to be 

installed by HVAC. The construction of the switchboard follows the process of sheet 

metal, minor bar works, power cable works, then electrical and control fit out. 

Electrical installation follows the process of mains cabling, pumps cabling, and electrical 

and control cabling for field devices, as per cable schedule. 

Mechanical installation follows the process of pumps installation, and associated 

pipework and valves installation, as per issued for construction drawings. 

2.3 References 

2.3.1 Specifications 

Commissioning attachment of Contract BW.30079-02/03 Redirection of Heroes 

Avenue Sewage Pump Station, Mechanical & Electrical Fitout & Commissioning 

Brisbane Water Patrick Lane Pump Station Functional Specification 

All associated Brisbane Water specifications supplied for the project 

HVAC hps 
Patrick Lane Sewage Pump Station Page 5 of 28 
Commissioning Plan 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 45 of 820



SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 46 of 820



 

2.3.2 Drawings 

All electrical drawings as per specification supplied by Brisbane Water (Drawings no. 

486/5/7-KJ006 to 486/5/7-KJ023) 

All civil and mechanical drawings as per specification supplied by Brisbane Water 

(Drawings no. 486/5/7-KJ002, 486/5/7-KJ003) 

All associated Brisbane Water standard drawings supplied for the project 

Switchboard sheet metal design drawings supplied by MPA Engineering (Drawings 

no. 7690-G20, 7690-G21, 7690-022, 7690-G24) 

2.3.3 Testing and Certifying Documents 

Switchboard Factory Acceptance Testing (FAT) document supplied by MPA 

Engineering 

Hydrostatic pressure test sheets and report 

Switchboard Pre-commissioning Site Acceptance Testing (SAT) document supplied 

by Common Logic 

Factory calibration certificates for level and pressure transmitters 

Variable speed drives programming parameter record 

Pumps pre-commissioning test sheets 

Switchboard functional test sheets 

Pump performance testing record 

Pump schedule/curve and factory certifying documents 

Brisbane Water Network Control Systems Pre-commissioning Acceptance Test 

Document 

Brisbane Water Network Control Systems Site Acceptance Test Document 

Defect Notice Template 

2.3.4 Management Plans & Documents 

Site Environmental Management Plan 

Site Workplace Health & Safety Plan 

Project Quality Plan 
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2.4 Staff Responsibilities 

Project Manager - Graham James, to prepare commissioning plan, ensure that ITPs 

are complete and pre-commissioning done prior to commissioning, coordinate 

commissioning activities, and to observe and verify as required. 

Project Engineer - William Wong, to prepare commissioning plan, coordinate 

commissioning activities. 

Mechanical Supervisor - Rene Bongers, to conduct mechanical pre-commissioning 

activities, and to assist in commissioning as required. 

Commissioning Engineer - Grant Kerr, to commission pump station station as per 

contract specification 4.2.1. 

Vega Australia Representative - Bradley Bailey, to calibrate and commission 

pressure transmitter, and to provide certification documents. 

Grundfos Pumps - Andrew White, to certify correct pump installation, and observe 

and verify pump performances conform to specification. 

Danfoss Australia - Nick Taylor, to assist in programming the VSDs, and observe and 

verify its correct operation. 

BW Commissioning Representative - Reg McGirr, to witness commissioning 

activities, and to observe and verify as required, as per contract specification 4.2.2. 

BW Networks Representative - Alex Witthoft, to program, operate and monitor the 

PLC and RTU to ensure proper operation of the pump station control system. 
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2.5 Procedures 

2.5.1 Factory Acceptance Testing 

The switchboard has been delivered to site and all FAT testings have been completed 

by MPA Engineering. Refer to Section 3. FACTORY ACCEPTANCE TESTING for 

testing procedures and completed test sheets. 

2.5.2 Pre-Commissioning 

All activities prior functional and pump performance tests are classed as "Pre- 

Commissioning". All mechanical and electrical installations by HVAC shall be tested. 

The following is a brief description of the activities involved: 

1. Hydrostatic Pressure Testing - test for any leaks in the pumping system, ie. 

pipework, valves, pump seals, etc; 

2. Switchboard Pre-Commissioning SAT - all tests prior to energising the 

switchboard and component test after energisation; test for insulation and resistance, 

earthing system, general wiring & inspection, point to point test of field wirings, 

component operational test after energisation; 

3. Variable Speed Drives Programming - check and program parameters to ensure 

correct motor settings and correct communication between VSDs and control 

system, to meet functional specification; 

4. Pumps Pre-Commissioning Testing - motor directional check, general inspection 

and checking of operation; 

5. Instrumentation Calibration and Commissioning - on site calibration and 

commissioning of level and pressure transmitters; 

6. Brisbane Water Pre-Commissioning - standard pre-commissioning acceptance 

testing conducted by Brisbane Water Network Control Systems, and may include I/O 

checks. 

Refer to Section 4. PRE-COMMISSIONING for the procedures and test sheets for the 

above activities. 
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 2.5.3 Commissioning 

The following is a brief description of the activities that cover commissioning: 

1. Switchboard Functional Testing - check functionality of the switchboard by testing 

every device to verify correct operation, all faults shall be simulated and indicated to 

the relevant PLC/RTU I/O point; 

2. Brisbane Water Site Acceptance Testing - standard site acceptance testing 

conducted by Brisbane Water Network Control Systems to test pump station 

functionality; 

3. Pump Performance Testing - verify pump performance by running pumps to 

various test points, and observe result matches pump curve; 

Refer to Section 5. COMMISSIONING for the procedures and test sheets for the above 

activities. 

HVAC hps 
Patrick Lane Sewage Pump Station Page 9 of 28 
Commissioning Plan 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 53 of 820



SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 54 of 820



 

2.6 Timeline 

Below is an approximate order and duration of activities throughout commissioning. 

COMMISSIONING ACTIVITIES DATES 

Factory Acceptance Testing 

Switchboard FAT Completed (27/05/2005) 

Pre-Commissioning 

Hydrostatic Pressure Testing 22/08/2005 

Switchboard Pre-Commissioning SAT 18/08/2005 

Variable Speed Drives Programming 22/08/2005 

Pumps Pre-Commissioning Testing TBA 

Instrumentation Calibration and Commissioning 23/08/2005 

Brisbane Water Pre-Commissioning 24/08/2005 

Commissioning 

Switchboard Functional Testing TBA 

Brisbane Water Site Acceptance Testing TBA 

Pump Performance Testing TBA 

Pump Draft Test Results Submission to BW TBA 

2.7 Commissioning Inspection and Test Plan 

< Commissioning ITP Attachment > 
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REDIRECTION OF HEROES AVENUE SEWAGE PUMP STATION (HEROES AVENUE) 
INSPECTION AND TEST PLAN 

COMMISSIONING 

BRISBANE WATER - CONTRACT BW.30079-02/03 

HVAC/HPS QUEENSLAND PTY LTD 
DOCUMENT NO. 3251Q-HEROES-COMMISSION-01 REVISION DATE: 27/06/05 

LEGEND 

INSPECTION 
DEFINITIONS ACTIVITY 

ITP REVISION STATUS 

ISSUE STATUS REVISION DATE SECTION NUMBERS REVISED 

(I) Visual Inspection 01/08/2005 3 to 5.2 Approval 

(A) Action 

(H) Hold Point Work must not proceed until inspection activity has been carried out. 

(T) Third Party Outside agency nominated by client or end user involvement 

(1ni) Witness Point Work may proceed where inspection personnel are not available at the specified time. 

(M) Monitor Monitor on a random basis would be visual or dimensional or exam. of records, etc. 

P-001 ' 

COMPANY PROCEDURES 

MANAGING OUR SYSTEM (S) Send Send documents to purchaser for approval. 

(E) Examine Examine and endorse records for compliance to Quality Plan P-002 ESTIMATING 

ABBREVIATIONS 

WPS 

DEFINITIONS 

Weld Procedure Specification 

P-003 LAUNCHING THE PROJECT 

P-004 PROJECT IN PROGRESS 

WPQR Weld Procedure Qualification Record P-005 PROJECT WRAP UP 

NCR Non Conformance Report P-006 AFTER CARE 

SC Subcontractor P-007 REPORTING 

MDR Manufacturers Data Report P-008 PROCESS CONTROL 

JI Job Instructions P-010 TRAINING 

POA Purchase Order Attachments (eg. Form 06a for ductwork) P-012 AUDITING AND WORKPLACE INSPECTION 

CODE 

C1 

REFERENCE DOCUMENTS P-015 PLANT AND EQUIPMENT 

DEFINITION 

HVAC/HPS QLD Heroes Avenue Sewage Pump Station Commissioning Plan 

P-016 PURCHASING 

P-021 DESIGN PROCEDURE 

C2 Brisbane Water Specification - Contract BW.30079-02/03 P-028 DRAFTING STANDARDS 

C3 Associated Brisbane Water Standard Specification P-029 HANDLING STORAGE AND DELIVERY 

C4 Issued for Construction Drawings supplied for the project 

HM.0 hps 
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REDIRECTION OF HEROES AVENUE SEWAGE PUMP STATION (HEROES AVENUE) 
INSPECTION AND TEST PLAN 

COMMISSIONING 

BRISBANE WATER - CONTRACT BW.30079-02/03 

HVAC/HPS QUEENSLAND PTY LTD 
DOCUMENT NO. 3251Q-HEROES-COMMISSION-01 REVISION DATE: 27/06/05 

SECT 
NO. 

3. 

ACTIVITY 

Switchboard Factory Acceptance Testing 

INSPECTION 
CRITERIA 

FAT Document 

ACCEPTANCE CRITERIA 

FAT completed and signed. 

CERTIFYING/ 
VERIFYING 
DOCUMENT 

MPA Engineering FAT Inspection 
and Test Sheets 

VERIFIED AND WITNESSED BY 
(INITIALED AND DATED) COMMENTS 

HVAC/HPS 
QLD 

BRISBANE 
WATER 

I I 

4.1 Hydrostatic Pressure Testing Hydrostatic Pressure 
Test Document 

Testing completed and signed. HVAC/HPS QLD Hydrostatic 
Pressure Test Sheets and Report 
(Form 15W, Form 90F) 

A H 

4.2 Switchboard Pre-Commissioning Site 
Acceptance Testing 

SAT Document SAT completed and signed. SAT Inspection and Test Sheets A H 

4.3 Variable Speed Drives Programming Record of programmed 
parameters 

VSDs programmed and 
recorded. 

VSDs Parameters Record A I 

4.4 Pumps Pre-Commissioning Testing Pumps Pre- 
commissioning Test 
Document 

Pumps pre-commissioning 
completed and test sheets 
signed. 

HVAC/HPS QLD Pumps pre- 
commissioning test sheets (Form 
46K) 

A I 

4.5 Level Transmitters Calibration and 
Commissioning 

Calibration Certifying 
Document 

Wet well and gravity sewer 
level transmitters calibrated on 
site. 

Factory & Site Calibration 
Certifying Documents 

I H 

4.5 Pressure Transmitter Calibration and 
Commissioning 

Calibration Certifying 
Document 

Pressure transmitter calibrated 
and certified on site by 
manufacturer. 

Vega Factory & Site Calibration 
Certifying Documents 

A H 

5.1 Switchboard Functional Testing Functional Testing 
Document 

Functional testing completed 
and test sheets signed. 

HVAC/HPS QLD Functional Test 
Sheets 

A H 

5.2 Pump Performance Testing Pump Performance Test 
Document 

Pumps performed to client and 
manufacturer's specifications. 

HVAC/HPS QLD Pump 
Performance Testing Records 

A H 

HVAC hps 
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3. FACTORY ACCEPTANCE TESTING 

3.1 Purpose 

The switchboard shall be tested to ensure the requirements of the functional 

specification have been met. This shall include complete I/O testing from the PLC to all 

switchboard-based I/O and simulation of the operation of field I/O. The PLC and RTU 

software may also be tested by the principle. 

3.2 Scope 

Inspections and testings of the Patrick Lane Pump Station switchboard were conducted 

during the months of April and May 2005 which included the PLC and RTU 

configurations and I/O testings by Brisbane Water, with the final inspection and FAT sign 

off occurring on 27/05/2005. 

The following details the testing procedures conducted by MPA Engineering for FAT, 

followed by the associated test sheets certifying the results. 

3.2 Procedures 

< MPA Engineering Inspection and Test Sheets Attachment > 
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2. VERSION CONTROL SHEET 

Version Date Name Details 

0.01 06/06/05 Gary Marden Initial Draft 
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 3. INTRODUCTION 

3.1. General 

The tests described below are designed to test the DOL drives, VSDs, power meters 
and other devices, termination, control and indication. No tests include the functional 
control of the PLC, RTU or generator control panel. 

While conducting the tests as described, problems may arise which may necessitate the 
conducting of further tests not described herein. Any subsequent tests or notes should 
be documented in the space provided. 

Any abnormalities with the operation of function of any of the equipment being tested 
shall be noted, even if not specifically covered by the test procedure. 

All devices shall be checked thoroughly for correct installation. Any items that may 
warrant attention must be noted in the space provided on each item's test plan. 

3.2. Defect Notices 

Non-conforming items should be rectified immediately if possible. If the defect is not the 
responsibility of the tester, then a defect notice should be provided to the appropriate 
person(s). A defect notice template is supplied in the next section. 

A copy of the defect report shall be given to the manufacturer, supplier or subcontractor 
and they shall take corrective action in time for the date of re-inspection or advise in 
writing that the defect report is disputed and include the reason(s). 

COMMISSIONING ENGINEER 
MPA ENGINEERING 
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3.3. Defect Notice Template 

cm a Engineering Ply Ltd 
Specialists in Machine and Plant Automation 

PROJECT: 
CLIENT: 
JOB NO- 
DESCRWITON- 

NON CONFORMANCE REPORT 

ENGINEER 
CONTACT: 
PHONE NO: 

DRAW-NG NUMBER ISSUE REVISION NO. NON CONTORMANCE 
REPORT NO 
DATE: 

DESCRIPTION AND REASON FOR NON CONFORMANCE: 

INSPECTED BY: DATE 

RECOMMENDED ACTION PROPOSED 

REWORK f REPAIR 

RETURN TO SUPPLIER 

BY: 

TO USE . APPLY FOR CONCESSION 

U SCRAP IN 

RE-LNSFECTED BY: DATE 

REWORK' REPAIR 

RETURN TO SUPPLIER 

APPLY FOR CONCESSION TO USE 

SCRAP 

QUALITY' OFFICER CONSENTS . 

SIGNATURE DATE : 

FORM F3 I 
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4. TEST METHOD DESCRIPTIONS 

The following table describes the method of testing elements described in individual 
device test sheets. Where a test plan indicates that a test is to be performed that has a 
'Ref' number in the leftmost column, the tester should refer to the table below for a 
description of how to perform the tests. When no 'Ref number is indicated, the test plan 
will have a description of how to perform the test. 

If the intent or method of performing a test is not clear, the tester should seek 
clarification before continuing. 

4.1. DOL Drive Test Method Reference Table 

The test method reference table for DOL drives is shown below in Table 3-1. 

Ref. Description Method 
1 Power Up Test 

CB Closes without Trip 
0/L Set to Motor 
Nameplate Rating 

Insert the fuse for the control voltage to the device(s). 
Observe that the CB closes without tripping 
Observe that the overload has been set to the 
motor's nameplate rating 
Observe that the control voltage is OK at the device 

2 Local Status Indication 
Run Lamp 

The motor run relay should be manually operated to 
energise the contactor. This will energise the run lamp. 
The fault contact should be tested by manually tripping 
the overload. 

Observe that the Lamp indicate the correct state of 
the motor at all times. 

3 DOL Local Control 
Remote Start PB 
Remote Stop PB 
Fault Relays 

Switch on the Sump Pump CB 
Observe that pressing the Start PB closes the motor 
contactor. 
Observe that pressing the Stop PB opens the motor 
contactor. 
Observe that tripping the thermal overload will turn off 
the fault contactor. 

4 DOL Auto mode This test is performed to ensure that MTR2 controls the 
operation of the sump pump without any local 
interference. 

Short HI and LO terminal to earth the sump pump 
contactor should close 
Remove short from HI terminal the sump pump 
contactor should remain closed 
Remove short from LO terminal - the sump pump 
contactor should open. 

4 PLC Status Indication 
Sump Pump - Fault 
Sump Pump Running 
Dry Well Flooded Alarm 
Dry Well Flooded 
Interlock 

This test is performed to ensure that the termination, 
wiring and indication from each drive is correct. 

Place the drive in the appropriate states to test each 
available feedback signal. 

COMMISSIONING ENGINEER 
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 Observe that the correct feedback is obtained for all 
states. 

The Multitrode relays to the electrodes will need to be 
shorted to earth for Dry well flooded alarms 

Table 4-1: DOL Drive Starter Test Methods 
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4.2. VSD Test Method Reference Table 

The test method reference table for VSDs is shown below in Table 3-2. 

Ref. Description Method 
1 Power Up Test 

CB Closes without Trip 
VSD Starts Up OK 
24Vdc Control Power 
Available 

Insert the fuse for the control voltage to the device(s). 
Observe that the CB closes without tripping 
Observe that the VSD starts up OK 
Observe that the control voltage is OK at the device 

3 Local Status Indication 
Status Indication 
Hours Run Meter 
Works 
VSD Operator Panel 
Works 

The VSD should be started to energise the drive's 
running relays. This will energise the run lamp, and hours 
run meter. 

Observe that the Lamp indicates the correct state of 
the motor at all times. 
Observe the hours run meter operates correctly 
Confirm that VSD Information is displayed on the 
Operator Panel 

4 MCC Local Controls 
Remote / Local switch 
Local Start PB 
Local Stop PB 
Emergency Stop 
Potentiometer 
Fault Relays 
Reset PB 

Set the mode switch for the VSD to Remote. 
Observe that pressing either PB has no effect. 

Set the mode switch for the drive to Local. 
Observe that pressing the Start PB starts the VSD. 
Observe that pressing the Stop PB stops the VSD. 
Observe that the speed of the VSD can be adjusted 
by using the potentiometer. 

5 PLC Status Indication 
Power On 
Local start button 
Local stop button 
Emergency stop 
VFD auto selected (on 
Keypad) 
VFD Ready 
Local reset button 
VFD Running 
Moisture in oil. 

This test is performed to ensure that the VSD is 
transmitting the status of Dls and DOs correctly to the 
PLC on Modbus. These I/O can be observed using a PC. 

Place the VSD in the appropriate states to test each 
available feedback signal. 

Observe that the correct feedback is obtained for all 
states. 

6 PLC Control 
Start Control 
Stop Control 
Speed Setpoint 

This test is performed to ensure that the VSD is receiving 
the drive control word correctly from the PLC on Modbus. 
The control should be modified using the PLC. 

Place the VSD in remote mode. 

Energise the Start control output. 
Observe that the VSD starts. 

COMMISSIONING ENGINEER 
MPA ENGINEERING 

CLIENT 
CLIENT 

mpa 4. Test Method Descriptions Page 9 of 20 

0 Copyright MPA Engineering Pty Ltd 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 81 of 820



SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 82 of 820



 

Modify the VSD speed setpoint. 
Observe that the VSD speed adjusts to the new 
setpoint. 

De-energise the Start control output to the VSD. 
Observe that the VSD stops. 

Place the VSD in Local Mode. 

Energise the Start control output. 
Observe that the VSD does not start. 

De-energise the Start control output to the VSD. 
Observe that the VSD does not stop. 

Table 4-2: VSD Test Methods 
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5. PLC EQUIPMENT TEST SHEETS 

5.1. PLC I/O Cubicle Test Sheet 

Test 
No. 

Ref. Description Test 
By 

Date / 
Initials 

Results Comments 

5.1.1 Check that the PLC and 110 

Modules are arranged as per 
layout drawing. 

MPA 
PLC Hardware Layout 
Correct 

5.1.2 Check that Modbus 
communications wiring 
matches electrical drawings. 

MPA 
Modbus Wiring OK 

5.1.3 Set modbus address to on 
the module DIP switches. 

MPA 
Modbus Address Set 

5.1.4 Check 24Vdc supply to each 
module 

MPA 
24Vdc OK 

5.1.5 Check continuity of Modbus 
Network 

MPA 
Network OK 

Notes: 

COMMISSIONING ENGINEER 
MPA ENGINEERING 
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Engineering Ptil Ltd 
Specialists in Machine and Plant Automation 

PLC SWITCHBOARD CHECK LIST FOR ELECTRICAL 

PROJECT Patricks Lane PROJECT MANAGER 

DESCRIPTION PLC I/O wiring 

Gary (Gus) Marden 

DRAWING NUMBERS 0203-E201-216 DATE 

No 
1 

DESCRIPTION O.K. WA COMMENTS 
Method 

1.1 Install Cable ID Sleeve to Each Conductor 
1.2 Complete all terminations as per the drawings ---- 

1.3 Place all local / remote selector switches in the local 
position 

1.4 Point to point test each conductor using audible setting 
on multimeter from PLC Card to terminals 

1.5 Check all 
earthing isgrounded 

screened cable is terminated correctly and 
on one side onlyjterminal block) 

conductors on drawings 

t7 
7- 1.5 Mark as tested 

2 Point to Point Testing _ 
2.1 Slot 2 - IC693CMM311 MODBUS CARD 

Check modbus cable 

2.2 Slot 3 -10693MDL645 16 POINT DIGITAL INPUT 
CARD 
In put Component Destination 
DI1-01 Si Pump station remote 

selected 
DI 1-02 SIR Wet well surcharge 

imminent 
V 

DI1-08 GSHLR Gravity sewer high level 

2.3 Slot 4 - IC693MDL645 16 POINT DIGITAL INPUT 
CARD 
Input Component Destination 
CiI2-01 1K1-1 Pump 1 power on v".- 
D12-02 FIELD Reflux Valve Microswitch 
DI 2-03 1S3 Pump Start 

Pump Stop 17, DI2-04 1S2 
DI2-05 1K2-1 Emergency Stop Vr 
D12 -06 1K7-1 VFD Auto 
DI 2-07 READY VFD Ready 
DI2-08 RESET Local Reset 
DI 2-09 RUNNING Pump Running 
DI2-10 1K6-LOW Moisture in Oil 

2.4 Slot 5 - IC693MDL645 16 POINT DIGITAL INPUT 
CARD 
Input Component Destination 
DI3-01 
D13-02 

2K1-1 
FIELD 

Pump 2 power on 
Reflux Valve Microswitch 

V 
013-03 2S3 Pump Start V 
DI3-04 2S2 Pump Stop 

Emergency Stop 
V. 
V DI3-05 2K2-1 

SUNSHINE COAST BRANCH 
PO Box 3583 Caloundra D.0 4551 
Phone: 07 5491 7282 Fax: 07 5491 8777 SOLUTION 0 
Breakdown Service: 041 1 221 446 

COMMISSIONING ENGINEER 

Gold Integrator 

HEAD OFFICE 
Unit 3, 22 - 24 Strathwyn Street 
Brendale QLD 4500 
Phone: 07 3881 0722 Fax: 07 3881 0723 

- AM: 0411 221 446 
salesa, npaeng.com.au ABN 77 011 069 533 A.C.N 011 069 533 

MPA ENGINEERING 
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D13-06 2K7-1 VFD Auto I 

DI3-07 READY VFD Ready j 
DI3-08 RESET Local Reset 

Pump Running i t7-- D13-09 RUNNING 
DI3-10 2K6-LOW Moisture in Oil 

2.6 Slot 6 - IC693MDL940 16 POINT DIGITAL OUTPUT 
CARD 
Output 
D01-01 

Component 
1H2 

Destination ___ 

Pump 1 status 
D01-02 1K3 Pump 1 run , V 
D01-03 1K4 Pump 1 Fault reset 
D01-04 1K5 Pump 1 run at max speed V 
D01-05 
D01-06 

2H2 
2K3 

Pump 2 status 
Pump 2 run 

I I, V 
D01-07 2K4 Pump 2 Fault reset V- 
D01-08 2K5 Pump 2 run at max speed I V 
D01-09 3K6 Valve 1 close V- 
D01-10 3K7 Valve 1 on 
D01-11 3H1 Valve1 closed 1 
D01-12 3H2 Valve 1 opened 

:21 

2.7 Slot 7 - IC693ALG221 4 CHANNEL ANALOGUE 
INPUT CARD 
Input Component Destination 
A11-01 A101-L2 Wet Well Level Indicator I 

All -02 A11-02P Pipe Pressure Transmitter i %/- 

2.8 Slot 8- IC693ALG221 4 CHANNEL ANALOGUE 
INPUT CARD 
Input Component Destination 
Al2-05 VSD 1 Motor Speed 
Al2-06 VSD 2 Motor Speed l V- 

3.0 Slot 9 - IC693ALG 8 CHANNEL ANALOGUE 
OUTPUT CARD 
Output Component Destination 
A001 VSD 1 Motor Speed Reference 
A002 VSD VSD 2 Motor Speed Reference 

Checked by - /176(C102.-- 
(Print Name) 

Table 5-1: PLC I/O Cubicle Test Sheet 

COMMISSIONING ENGINEER 
MPA ENGINEERING 

CLIENT 
CLIENT 

ei 5. PLC Equipment Test Sheets Page 13 of 20 
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 6. RTU EQUIPMENT TEST SHEETS 

6.1. RTU I/O Cubicle Test Sheet 

Test 
No. 

Ref. Description Test 
By 

Date / 
Initials 

Results Comments 

6.1.1 Check that the RTU and I/O 
Modules are arranged as per 
layout drawing. 

MPA 
PLC Hardware Layout 
Correct 

6.1.2 Check that Modbus 
communications wiring 
matches electrical drawings. 

MPA 
Profibus Wiring OK 

6.1.3 Set modbus address to on 
the module DIP switches. 

MPA 
Profibus Address Set 

6.1.4 Check 24Vdc supply to each 
module 

MPA 
24Vdc OK 

6.1.5 Check continuity of Modbus 
Network 

MPA 
Network OK 

Notes: 

COMMISSIONING ENGINEER 
MPA ENGINEERING 
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Cas Engineering Ply Ltd 
Specialists in Machine and Plant Automation 
isretWINOVirditaU§TrortrgeThRiAL 

PROJECT PATRICKS LANE PROJECT MANAGER Gary (Gus) Marden 

DESCRIPTION RTU I/O wiring 

DRAWING NUMBERS 0203-E201 - E216 DATE 

No I 

1 

DESCRIPTION O.K. COMMENTS 
Method 

1.1 Install Cable ID Sleeve to Each Conductor V 
1.2 Complete all terminations as per the drawings ./"" 

1.3 Place all local / remote selector switches in the local 
position 

V 
1.4 Point to point test each conductor using audible setting 

on muttimeter from PLC Card to terminals 
tr 

1.5 Check all 
earthing is 

screened cable is terminated correctly and 
grounded on one side only (terminal block) 

conductors on drawings 

1/- 

-----V 1.5 Mark as tested 

2 Point to Point Testing 
2.1 I Digital Input Module 1 

Input Component Destination 
RDI 1/12 S5. Site Attention Alarm V- 
RD11/15 PF2-2 Site Main Power v-- 

2.2 Digital Input Module 2 
Input Component Destination 

I RDI2J28 RTU RTU Power 
RDI2129 Surge Alarm Surge Diverter Alarms ,./..- 

2.3 1 Digital Input Module 3 
Input Component Destination 
013-37 Mains Power Eneroex Power Fail 
DI3-43 DSLR Switchboard Door Security 

Alarm 
013-44 Mains Power Mains Incomer CB Closed 
013-45 24VDC Battery System 0.k V 

2.4 1 Digital Output Module 1 

Output I Component I Destination 

2.5 Digital Output Module 2 
Output Component Destination 
D02-11 VVVVWSR Wet Well Washing Relay V 
D02-12 SITE ATTN Site Attention Alarm tfr 

11 1 002 -13 BC RTU - Battery Check 

2.6 1 Analogue Input 
I Input Component Destination 

A101+ WVVWSR Wet Well Washing Level %7 
1 A102+ Level 

Indicator 
Gravity Sewer Level v/- 

I 

SUNSHINE COAST BRANCH 
PO Box 3583 Caloundra D.0 4551 
Phone: 07 5491 7282 Fax: 07 5491 8777 
Breakdown Service: 0411 221 446 

COM. U 

5:1=71111Y 0 = Cita t 
f.:0,to.qJ Gold Integrator 

sales.cri) npaeng.com.au 

Table 6-1: RTU I/O Cubicle Test Sheet 

COMMISSIONING ENGINEER 

HEAD OFFICE 
Unit 3, 22 -24 Strathwyn Street 
Brendale QLD 4500 
Phone: 07 3881 0722 Fax: 07 3881 0723 
A/H: 0411 221 448 
A8N 77 011 069 533 A.0 N 011 069 533 

CLIENT 
CLIENT 
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7. DRIVE TEST SHEETS 

7.1. Pump No. 1 Test Sheet 

Test 
No. 

Ref. Description Test 
By 

Date / 
Initials 

Results Comments 

7.1.1 1 Power Up Test 
CB Closes without Trip 
VSD Powers Up OK 
24Vdc Control Power 
Available 

Circuit Breaker 
VSD Powers Up OK 
24Vdc Control Voltage 

7.1.2 2 Modbus Comms Setup 
Set Address 
Establish On-line 
Connection 
Parameterise the VSD 

Modbus Address 
On-Line Connection 
Parameterisation 

7.1.3 3 Local Status Indication 
Run Lamp 
Hours Run Meter Works 
Ventilation Fan 

Run Indication 
Hours Run Meter 
Ventilation Fan 

7.1.4 4 MCC Local Controls 
Local / remote switch 
Remote Start PB 
Remote Stop PB 
Potentiometer 

Local / remote switch 
Remote Start PB 
Remote Stop PB 
Potentiometer 

7.1.5 5 PLC Status Indication 
Local / Remote 
Drive Available 
Running 
Stopped 
Fault 
Max Speed 

Local / Remote 
Drive Available 
Running 
Stopped 
Fault 
Max Speed 

7.1.6 6 PLC Control 
Start Control 
Stop Control 
Speed Setpoint 

Start Control 
Stop Control 
Speed Setpoint 

7.1.7 7 PLC Auto Control Logic 
Auto Start Request 
Auto Stop Request 

Auto Start 
Auto Stop 

Notes: 

COMMISSIONING ENGINEER 
MPA ENGINEERING 

CLIENT 
CLIENT 
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nia Engineerinn Pty Ltd 
S ecialists in Machine and Plant Automation 

VSD SWITCHBOARD CHECK LIST FOR ELECTRICAL 

PROJECT ?Clio c, /atte... PROJECT ENGINEER N4des-7 

DESCRIPTION (^/i . 
DRAWING NUMBERS (?,20j C-0202 DATE 

No 
1 

DESCRIPTION O.K. NIA COMMENTS 
Visual Inspection 

1.1 Control Fuse i MCB Size VAC ./. 
1.2 Contactor Mechanical Operation V 
1.3 Overload Size Confirmed 1 

1.4 Meter Range Confirmed ../ 
1.5 Door Interlock Operation t7- 
1.6 Point to Point VSD Analog Input and Output Wiring to 

Terminal Strip 
VP 

1.7 Connect 3 Phase Motor 
2 Functional Testing fe7 be- Car, led 

Simulator interface to be connected and tests performed as 
detailed below 0,)( Ay 1109C- 

2 1 With module circuit breaker on program variable speed 
drive Cu ConuriSS (041 

2.2 Confirm control power available pilot light operation 
2.3 Confirm main contactor relay operation if applicable 
2.4 Confirm Main contactor Operation 
2.5 Confirm motor run pilot light operation (if applicable) 
2.6 Confirm module ventilation fan operation and direction 
2.7 Confirm fault relay or indication operation at fault situation 
2.8 Confirm VSD run Status 
2.9 Confirm VSD ready status 
2.10 Confirm VSD running speed reference 
2.11 With the selector switch in Local Position operate the VSD 

and adjust the speed via the door mounted keypad or 
potentiometer 

2.12 Simulate VSD Fault by opening VSD bridge between 
enable terminals 

2.13 Confirm VSD Reset relay operation with reset button 
2.14 Confirm temperature if applicable / 

3 Miscellaneous 
3.1 Random check of C.B. VSD and Contactor torque v"- 
3.2 Control cable colour and sizes checked V- 
3.3 Power cables colour and size checked ./. 
3.4 Terminal ID tags installed 
3.5 Terminal Numbers Installed 
3.6 Module Labels correctly installed 
3.7 Current transformers earthed 

Checked by 416614 -- 
(Print Name) 

Signature 

Table 7-1: Pump No. 1 VSD Test Sheet/ 

COMMISSIONING ENGINEER 
MPA ENGINEERING 
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7.2. Pump No. 2 Test Sheet 

Test 
No. 

Ref. Description Test 
By 

Date / 
Initials 

Results Comments 

7.2.1 1 Power Up Test 
CB Closes without Trip 
VSD Powers Up OK 
24Vdc Control Power 
Available 

Circuit Breaker 
VSD Powers Up OK 
24Vdc Control Voltage 

7.2.2 2 Modbus Comms Setup 
Set Address 
Establish On-line 
Connection 
Parameterise the VSD 

Modbus Address 
On-Line Connection _ 
Parameterisation 

7.2.3 3 Local Status Indication 
Run Lamp 
Hours Run Meter Works 
Ventilation Fan 

Run Indication 
Hours Run Meter 
Ventilation Fan 

7.2.4 4 MCC Local Controls 
Local / remote switch 
Remote Start PB 
Remote Stop PB 
Potentiometer 

Local / remote switch 
Remote Start PB 
Remote Stop PB 
Potentiometer 

7.2.5 5 PLC Status Indication 
Local / Remote 
Drive Available 
Running 
Stopped 
Fault 
Max Speed 

Local / Remote 
Drive Available 
Running 
Stopped 
Fault 
Max Speed 

7.2.6 6 PLC Control 
Start Control 
Stop Control 
Speed Setpoint 

Start Control 
Stop Control 
Speed Setpoint 

7.2.7 7 PLC Auto Control Logic 
Auto Start Request 
Auto Stop Request 

Auto Start 
Auto Stop 

Notes: 

COMMISSIONING ENGINEER 
MPA ENGINEERING 

CLIENT 
CLIENT 

cpa 
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 Engineering Ptv Ltd 
S ecialists in Machine and Plant Automation 

VSD SWITCHBOARD CHECK LIST FOR ELECTRICAL 

PROJECT Pair( 4-3 /444... PROJECT ENGINEER gafcierz- 
DESCRIPTION $11 iny i 
DRAWING NUMBERS el2$9 6",2e3 DATE 

No 
1 

DESCRIPTION O.K. N/A COMMENTS 
Visual Inspection 

1.1 Control Fuse I MCB Size VAC t..-- 

1.2 Contactor Mechanical Operation c/- 
1.3 Overload Size Confirmed 
lA Meter Range Confirmed ----'-'-' 
1.5 Door Interlock Operation .../- 
1.6 Point to Point VSD Analog Input and Output Wiring to 

Terminal Strip 
1.7 Connect 3 Phase Motor 
2 Functional Testing 

Simulator interface to be connected and tests performed as 
detailed below 

../' /e, 4 co/tied 
2.1 With module circuit breaker on program variable speed 

drive c),)i 6 Mfg 
2.2 Confirm control power available pilot light operation (1) in 6,171M,. 55 i eolg 
2.3 Confirm main contactor relay operation if applicable 
2.4 Confirm Main contactor Operation 
2.5 Confirm motor run pilot light operation (if applicable) 
2.6 Confirm module ventilation fan operation and direction 
2.7 Confirm fault relay or indication operation at fault situation 
2.8 Confirm VSD run Status 
2.9 Confirm VSD ready status 

2 10 Confirm VSD running speed reference 
2.11 With the selector switch in Local Position operate the VSD 

and adjust the speed via the door mounted keypad or 
potentiometer 

2.12 Simulate VSD Fault by opening VSD bridge between 
enable terminals 

2.1 3 Confirm VSD Reset relay operation with reset button 
2.14 Confirm temperature if applicable 

3 Miscellaneous 
3.1 Random check of C.B. VSD and Contactor torque .'' ,./- 
3.2 Control cable colour and sizes checked 17" 

3.3 Power cables colour and size checked 
3.4 Terminal ID tags installed V- 
3.5 Terminal Numbers installed -- 
3.6 Module Labels correctly installed V 
3.7 Current transformers earthed 

Checked by Signature 
(Print Name) 

Table 7-2: Pump No. 2 VSD Test Sheet__ 

COMMISSIONING ENGINEER 
MPA ENGINEERING 

CLIENT 
CLIENT 

Cpa 
7. Drive Test Sheets Page 19 of 20 
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8. INSTRUMENT TEST SHEETS 

8.1. Statec Power Meter Test Sheet 

Test 
No. 

Ref. Description Test 
By 

Date / 
Initials 

Results Comments 

8.1.1 Check that unit is mounted 
correctly. 

MPA 
Mounted Correctly 

8.1.2 Check control voltages, VT / 
CT wiring 

MPA 
All wiring OK 

8.1.3 Check that Modbus 
communications wiring 
matches electrical drawings 

MPA 
Modbus Wiring OK 

Notes: 

Table 8-1: Power Meter Test Sheet 

COMMISSIONING ENGINEER 
MPA ENGINEERING 

CLIENT 
CLIENT 
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mpa Engineering Ply Ltd 
" 

Specialists in Machine Plant Automation 

F017 SWITCHBOARD TEST SHEET - MAJOR PROJECT 

PROJECT Pali c_ks 

DESCRIPTION Pump M CC- 

JOB NUMBER 76 ?O, 

DRAWINGS 0,2o 3 -g/o l -7 020 -1.:',216 TEST DATE 

E 
Inspect for Damage and Missing Parts 
Paint correct colour, type and application 
IP Rating 
Check Switchboard for Level, Vertical Alignment and Continuity of 
Level Between Panels 

V 
Handles Fitted to all Lift Off Panels %. 

All Door Hinge Screws Tight 
Door Gasket Fitted and Secure /- 
Door Locks and 3 point Closures Smooth and Tight 
Gland Plates Fitted, Correct Material, Earthed and Gasket Fitted if 
required 
Tightness of Plinth to Board 
Notes: 

ELECTRICAL FITOUT REJ ACC N/A DONE /COMMENT 
Correct Torque Rating of Power Cables and Busbar Bolts 
Busbar Torqued Connections Marked , 
Busbar Insulation Fitted as required 
All Wire Colours Correct and as per Specification 
Tightness of Cables and Wire Terminations 
Continuity of Earth on all Points 
Doors with Control Equipment Earthed V" 
All Earth Connections are Correct and Connected to Earth Bar or 
Grid 

6mm SDI Fitted to Line Side of Control Fuses for High Fault Level 
Takeoffs 

Check Cable Size with Cable Schedule or Rating of CB .../1- 

Check Surge Arrestor Line Side Cabling Size and Insulation ,...." 

CB Chassis has Nominated Spare Capacity 
CT Secondaries Earthed 

Check Contactors, Thermals, Circuit Breakers are Correct for 
Particular Operation 

c- 
Check Fuse Holders for Damage, Fuses for Continuity and Correct 
Rating 

SUNSHINE COAST BRANCH 
PO Box 5383 
Caloundra DC Qld 4551 
Tel: 07 5491 7282 Fax: 07 5491 8777 
Breakdown Service: 0411 221 446 
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Engineering Pty Ltd 
Specialists in Machine Plant Automation , ,KasAietr.. 

ELECTRICAL FITOUT REJ ACC N/A DONE / COMMENT 
All Indicators and Pushbuttons Correct Colour and Lamps Fitted ..--- 

All Clearances in Accordance with AS3000 
Ammeters and Selectors Correct Size, Operation and CT Matched 

Voltmeters and Selectors Correct V 
All Equipment Mounted Correctly, Square and Secure V 
All Control Wiring Ferruled as required t/ 
All Control Wiring Numbered as per AFC Drawings V 
Wiring Looms to Doors Incorporates Suitable Slack V 
Label Colour, Sizes and Material Correct 
All Labels Secured with Screws V 
All Relays Labelled V 
All Control Terminal Numbers Fitted 

All Protective Covers in Place 
All Duct Lid Fitted t/ 
All Pole Fillers Fitted V- 
Circuit Card Holder Fitted to all DB Sections V 
Ventilation Fans Filter Material Fitted and not Fouling ....-- 

Neutral & Earth Bar Screws Provided and Tight in Link 
All Neutral Bar Connections Numbered V- 
All Earth Bar Connections Numbered 
Bolts Provided in Earth and Neutral Bars V 
Bolts and Screws Fitted to Incoming Terminations v- 
Lighting Operation and Door Limit Switches 
Neutral and Earth Terminations Provided for Largest Incoming 
Cable 

iV 
Point to Point Wiring Check Completed 
Notes: 

ELECTRICAL OPERATIONAL REJ ACC NA DONE / COMMENT 
Isolate Control Circuits. Turn on all CB'S, and Isolators. Place 
Fuse Links in Carriers. 

Surge Arrestor Earth to be Disconnected 
Disconnect all Electronic Equipment 
Megger Power Circuits and Record on Separate Insulation Test 
Record Sheet 

Operate Each Device (Switch, C/B, Contactor, Overload etc.) for 
Correct Operation 

...--- 

Shunt Tripping Correct ..." 
All Indicating Lights Operational ,..7 
Check Mechanical Interlocks and Freedom of Operation of 
Electrical Switches 

SUNSHINE COAST BRANCH 
PO Box 5383 
Caloundra DC Qld 4551 
Tel: 07 5491 7282 Fax: 07 5491 8777 
Breakdown Service: 0411 221 446 
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ea Engineering Ply Ltd 
Specialists in Machine Plant Automation 

,..tM.V.INMkIGVM.,tr+S,..g&ggf&k:%MV.V.Mtk,i.AnlgrORIA.V1,VAWVM:4".IKlOdrAMMVMV.g.M.T., 

ELECTRICAL OPERATIONAL REJ ACC NA DONE / COMMENT 
Check Operation of Key Interlocks where Installed 
Check Phasing of all Incoming and Outgoing Circuits V 
TOL Trips Contactor and Fault Light Indication VgDf's . 

Hours Run Meter Operates ,., 
Ammeter Load Test - all Phases 
Voltmeter Test - all Phases If 
TOL Reset Coils Operate V 
Contactor Operation Quiet 
Control Circuit Full Function Test L./ 
VSD Operation Checklist Completed for Each Drive f-t WI C- 
Notes: 

ELECTRICAL- FINAL 
MPA Nameplate / Rating Plate Fitted 
Timeclock Battery Reserve Operates 
Timers Set to Correct Time Range %./ 

TOL Set to Correct Motor Current if known. If unknown, set to 
Minimum 
Time Clock Setting Correct or to OFF 1.."" 

Ammeter and Voltmeter zero adjusted 
Wire Numbers are Correct to AFC Drawing 
Marked up / As Constructed Copy of the Drawings Placed in Board t./- 
All Tools and Spares Provided and Packed 
Vacuum and Touch up Paintwork t./' 
Photos Taken v" 
NCR / Remedial Action Required: 

Testing Officer -/- k-eili.s. -c lr Signature Date Itt" Y' 

Completed Product 

Verified by MPA 
(Print Name) 

FORM F017 V1.02 (12/04) 
C:\Ben\Gold Coast City Council\Merrimac\MPA-F017 _SB_TEST-y1_02.doc 

THE ENGINEERS, THE IDEAS, THE SOLUTIONS 
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rea Engineering Pty Ltd 
Specialists in Machine Plant Automation 

F018 SWITCHBOARD INSULATION TEST REPORT 

PROJECT gifichS JOB NUMBER 

DESCRIPTION R../0-70 -C-4/70,1 

DRAWINGS 0213 --[.20i 0203-E-.21 

769° 

TEST DATE 

INCOMER / BUSBAR 
DATE: /iletior , . MEGGER SERIAL NUMBER: S0 ,272 
RED - EARTH ;Zoo WHITE - EARTH Apo BLUE - EARTH /00 
RED - NEUTRAL 2o0 WHITE - NEUTRAL 200 BLUE - NEUTRAL Zoo 
RED - WHITE -100 WHITE - BLUE Zoo BLUE - RED 2-oo. 
NEUTRAL - EARTH 100 EARTH CONTINUITY 0-25:12.. 

A/o le: lb/ Ohm Yea s / 41-12._ tin PS Si ed 
LOAD CIRCUITS 

DATE: /414. tiler MEGGER SERIAL NUMBER: 50S-22 723 
CIRCUIT ONE: Cense-1- //26,,,, e-' 
RED - EARTH Zoo WHITE - EARTH 2.0,9 BLUE - EARTH 2.00 
RED - NEUTRAL z,c:, WHITE - NEUTRAL zoo BLUE - NEUTRAL 20.0 

RED - WHITE z-vo WHITE - BLUE ;Zoo BLUE - RED 200. 
NEUTRAL - EARTH 400 EARTH CONTINUITY ©2SfL 

TWO: Maras ( a is -- Main Cg Cjole_01... 
RED - EARTH , ,00 WHITE - EARTH 6'0 BLUE - EARTH /00 
RED - NEUTRAL 200 WHITE - NEUTRAL 20.:) BLUE - NEUTRAL :Zoo 
RED - WHITE 240 WHITE - BLUE .zoo BLUE - RED 20e9 
NEUTRAL - EARTH &C, EARTH CONTINUITY 

C fo_s ect . 

WHITE - EARTH 

0*25-2_ 

foe BLUE - EARTH 090 
CIRCUIT THREE: 4,,,,,,,,--r CI, 

io 0 RED - EARTH 
RED - NEUTRAL 2.00 WHITE - NEUTRAL 24)0 BLUE - NEUTRAL 200 
RED - WHITE 2...00 WHITE - BLUE boo BLUE - RED 2.00 
NEUTRAL - EARTH 100 EARTH CONTINUITY C'.2.,_S-.11- 
CIRCUIT FOUR: ,5,,I) F,,,,,,r At.i.. egcb,:.-ed. 
RED - EARTH too WHITE - EARTH Too BLUE - EARTH /00 
RED - NEUTRAL zeGo WHITE - NEUTRAL zoo BLUE - NEUTRAL 0.,x., 

RED - WHITE Zoo WHITE - BLUE Lot) BLUE - RED ,a,o0 
NEUTRAL - EARTH 2.09 EARTH CONTINUITY 0 -2.5"-CL. 
CIRCUIT FIVE: Sub ,PTIlt, -ttZ... 

/co RED - EARTH WHITE - EARTH /0 c' BLUE - EARTH 106 
RED - NEUTRAL ao 0 WHITE - NEUTRAL ack, BLUE - NEUTRAL 2o0 
RED - WHITE 2,0-6 WHITE - BLUE 2c BLUE - RED zoo 
NEUTRAL - EARTH /00 EARTH CONTINUITY 0'1...c...a._ 
CIRCUIT SIX: 
RED - EARTH wo WHITE - EARTH /00 BLUE - EARTH ico 
RED - NEUTRAL Zoo WHITE - NEUTRAL Zoo BLUE - NEUTRAL 20" 
RED - WHITE o WHITE - BLUE zoo BLUE - RED r..a 
NEUTRAL - EARTH ick) EARTH CONTINUITY 01_,M. 

SUNSHINE COAST BRANCH 
PO Box 5383 
Caloundra DC Qld 4551 
Tel: 07 5491 7282 Fax: 07 5491 8777 
Breakdown Service: 0411 221 446 

THE ENGINEERS, THE IDEAS, THE SOLUTIONS Page i of 2 
,ms,,,,A=Aftwowe. ..VOMP,,WaV.40,XMV-W-M*WW.A.IWWW. 

www.mpaeng.com.au 
Authorised 

SIEMENS 
Distributor 

ABN 77 011 069 533 ACN 011 069 533 

HEAD OFFICE 
Unit 3 / 22-24 Strathwyn Street 
Brendale Qld 4500 
Tel: 07 3881 0722 Fax: 07 3881 0723 
Breakdown Service: 0411 221 446 
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Engineering Ply Ltd 
Specialists in Machine Plant Automation 

CIRCUIT SEVEN: G,-p® 
RED - EARTH 20o- WHITE - EARTH - BLUE - EARTH - 
RED - NEUTRAL zoo WHITE - NEUTRAL - BLUE - NEUTRAL - 
RED - WHITE - WHITE - BLUE - BLUE - RED 
NEUTRAL - EARTH 2,o EARTH CONTINUITY (2°5--(2- 
CIRCUIT EIGHT: gi 0,--((AL 
RED - EARTH 200 WHITE - EARTH 20-o BLUE - EARTH 240 
RED - NEUTRAL - WHITE - NEUTRAL -- BLUE - NEUTRAL - 
RED - WHITE 2,0 WHITE - BLUE 2c BLUE - RED 264). 
NEUTRAL - EARTH - EARTH CONTINUITY 0 - ,C29 _ 

NCR / Remedial Action Required: 

Testing Officer --C7;2r 7- fet/S Signature Date /Wog 

grei /Lap ior 

gee,t- Eenr N. zoo ivh.sk., 

124a- - it/e,ifai to-c) ma.. 

ikfi2,/-11a1 -Eaif- zoo to A 

c c , , 4 1 . - Co 414 ̀r1 U. 1 y 0 ̀ -s s Ji- 

Completed Product 

Verified by MPA deo 
(Print Name) 

FORM F018 V1.01 (12/04) 
K:\Admin \QUALITY\2004 Quality Review\Forms to sort\Switchboard Inspection Forms\MPA-F018_SB_INS_TEST-v1_01.doc 

Date 

SUNSHINE COAST BRANCH 
PO Box 5383 
Caloundra DC Qld 4551 
Tel: 07 5491 7282 Fax: 07 5491 8777 
Breakdown Service: 0411 221 446 

THE ENGINEERS, THE IDEAS, THE SOLUTIONS Page 2 of 2 
VOW,MalIRMIUMWMIVIRC<Z2VWC.,,,,, M 

wwvv.mpaeng.com.au 
Authorised 

SIEMENS 
Distributor 

ABN 77 011 069 533 ACN 011 069 533 

HEAD OFFICE 
Unit 3 / 22-24 Strathwyn Street 
Brendale Qld 4500 
Tel: 07 3881 0722 Fax: 07 3881 0723 
Breakdown Service: 0411 221 446 
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4. PRE-COMMISSIONING 

4.1 Pipework Hydrostatic Pressure Testing 

4.1.1 Purpose 

Testing of mechanical installations by HVAC for pressure losses (ie. pipework, valves, 

pump seals, etc...) 

4.1.2 Scope 

The testing pressure to be 90m. 

4.1.3 Procedures 

1. Complete Pre Hydro and Post Hydro test sheets (HVAC Form 15W) 

2. Document results in Hydrostatic Pressure Test Report (HVAC Form 90F) 

< Pipework Area Map Drawings Attachment > 

< Test Sheets and Report Attachment > 

FIVAC hps 
Patrick Lane Sewage Pump Station Page 14 of 28 
Commissioning Plan 
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HVAC PIPING CHECKLIST - PRE HYDRO hps 
Project : Redirection of Heroes Avenue 

Sewage Pump Station 
Inspected By: 

Rc5,Af.. go046 
SITE: 

Patrick Lane 

Line No./Test Pack No.: Area 

SP306 - Patrick Lane Pump Station 
Equipment Description 

UPtS n (In r6e2.. k..),-,1?,....; %. , 7-0 c.i. ) 

Item 
No. 

Item Description Checked by HVAC/HPS 
Initial Date 

1. Installed to P&ID 12_ 6 2 c.- 3 -,.jc 
2. Materials correct 
3. Supports/Guides/Anchors correct 
4. Spring hangers blocked/ removed /U/9 
5. Temporary supports installed NA 
6. Checked for external damage K 0 
7. NDT complete and satisfactory R15 
8. PWHT complete and satisfactory /t/4 
9. Control valves removed 
10. Check valves/ internals removed (refer to register) 
11. Expansion joints removed and/or restrained 
12. Orifice plates removed YES/NO 
13. Instrument process piping disconnected 
14. Pre-testing flushing 4//' 
15. In-line strainers installed (refer to register) Ai/1 
16. Blanks and spades installed , (1, 

17. Vents open for filling ,(10 
18. Test medium ij,4 /")e 
19. Welds and fittings wrapped for underground service N4 
20. Holiday test satisfactory )2,0 
21. Trench backfilled and compacted 11(//) 

Comments 

CHECKED BY: (NAME) 

\t.j C.62 
APPROVED BY : Date: APPROVED BY: Date: 
(HVAC Representative) (Client's Representative) 

Page 1 of 2 Date of last revision: 19/12/03 E:132510 Brisbane Water Heroes Avenue \ T1 

CommissioningTatrick-FORM-15 Wdoc 
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PIPING CHECKLIST - POST HYDRO HVAC 
Project : Redirection of Heroes Avenue 

Sewage Pump Station 
Inspected By: 

goVf 113,--)e_51( 

SITE: 

Patrick Lane 

Line No./Test Pack No.: Area 

SP306 - Patrick Lane Pump Station 
Equipment Description 

A-vt 47t5 A/1/0, ?c c 7)1A.-).-J J 

Item 
No. 

Item Description Checked by HVAC/HPS 
Initial Date 

1. Test satisfactory completed 
2. Flushing satisfactory completed 
3. In-line strainers reinstated (refer to register) 
4. Test blanks and spades removed 
5. Temporary supports removed 
6. Expansion joint restraints removed, joints installed 
7. Control valves installed 
8. Check valves/ internals reinstated (refer to register) 
9. Orifice plates installed 
10. Spring hangers unblocked and set and/or installed 
11. Replacement gaskets installed 
12. Vent/ Drain couplings plugged/ welded 
13. Instrument process piping re-connected 
14. Instrument installed 
15. Steam tracing installed 
16. Insulation complete 
17. Painting and/or identification complete 
18. Re-instated to P&ID 

Comments 

CHECKED BY: (NAME) 

APPROVED BY : 

(HVAC Representative) 
Date: APPROVED BY: 

(Client's Representative) 
Date: 

Page 2 of 2 Date of last revision: 19/12/03 E:132510 Brisbane Water Heroes Avenue \T1 
Commissioning \ Patrick-FORM-15W doc 
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HVAC 
HYDROSTATIC / PNEUMATIC 

PRESSURE TEST REPORT 

hps 

)ROJECT: Redirection of Heroes Avenue Sewage Pump Station PROJECT NO.: 32510 

CLIENT: Brisbane Water TEST DATE: - ?-- 6 C 
LOCATION/AREA: SP306 - Patrick Lane Pump Station 

TEST SECTION DATA TEST SECTION ID. 

LOCATION 
C.:-.) gc.A.A.FiciA..) tNO. /CC-7* 

/04 ;lei A. 4:-.4A)c-7 P.3,7P Rot-se-1 

TEST MEDIUM 
tt.14 7-64 

/ _ 7-- ez... ._ 77: 
P e5 Cii-c--Qorz= t/Awa-1 

VOLUME 
.---1/* PLO 30 L.: ryee- 

,qc----axis-) 
Are VAi_ci- S 

HIGH POINT A R., cle..erci-I 
LOW POINT 4 R. s..-Tz_i-0 

GAUGE POINT 4 RR .KE,-c_i_y 

PRESSURE RATING OF EQUIPMENT IN TEST SECTION 

ITEM TAG NO. 
RATING 

M.A.O.P.KPa 

11) z ),P 1F57 /i0,4 
4-5V k4 POMP 3, 

TEST EQUIPMENT DATA 
DESCRIPTION MAKE SERIAL NO. CALIBRATED BY DATE 

PRESSURE GAUGE i..\}/ k4 .4 (-- s R.) c?,-,.:),:; 
PRESSURE RECORDED 

AMB.TEMP. RECORDER 

AMB. THERMOMETER IN * '--- ki 44 1 I .--,.D 

PRESSURISING DATE STRENGTH TEST DATA 

TIME 
PRESSURE 

KPa 
AMB. 

TEMP. °C 
TIME PRESSURE 

KPa 
AMB. 

TEMP. °C 

16: i '7 V:CKPA a / 'c 
C : 4,-q 64) ,t4 2 / .c._ 
i . t i KoKiYi 2 ' C 

LEAK TEST DATE 
TIME PRESSURE 

KPa 
AMB. 

TEMP. *C 

Supervisor report: A./7-.:, iii 's i 46.. .: ,' ..s N Lf-- 7- ,e..! 7---,/:.> 

TESTED BY: (NAME & SIGNATURE) j SED BY: (NAM(E s SIGNATUZ,A 
--,-,e ,}-- 

R1/71 

Page 1 of 1 Date of last revision: 19/12/03 E \32510 Brisbane Water Heroes Avenue \ 1.1 

Commissioning1Patrick-FORM-90F. doc 
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FOR: 

AUSTRALIAN 
CALIBRATING 
SERVICES (A'SIA) PTY. LTD. 
AB N 33 623 ,r>3 

LOCATION: 

TEST DATE: 

EQUIPMENT DETAILS: 

TEST DETAILS: 

COM MENTS: 

PERFORMANCE TABLE: 

126 Oxford Street, Collingwood 
P.O. Box 1174, Collingwood, Vic. 3066, Australia 
Phone: +61 3 9417 5688, Fax: +61 3 9417 1578 

File No: Q.AC/635-E-2 
Issue Date: 12 Aug 2005 

Page: 1 of I 

CALIBRATION REPORT 
AN INDUSTRIAL PRESSURE GAUGE 

HVAC CONSTRUCTIONS 
101 COBALT STREET 
CAROLE PARK 
QLD 4300 

ACS Brisbane 

10 August 2(105 

Maker: 

Model: 

Serial Number: 
Plant Number: 

Gauge Details 

WIKA 
1600 x 20 kPa 
69911 Capacity: 1600 kPa 

Nil Resolution: 20 kPa 

Australian Standard AS1349:1986 
"Bourdon Tube Pressure and Vacuum Gauges" 
Section 4. Performance and Testing 

The pressure gauge was calibrated in a vertical position with increasing and decreasing pressure. 
The case of the pressure gauge was lightly tapped before each reading. 
The pressure medium was mineral oil. 

The Ambient Temperature during calibration was 20 °C 

Reference Equipment: Q.ACil 000-3F 

t Tncertainty Confidence Level 95 %: Coverage Factor k 

Prior to taking final readings, the pressure gauge was repaired and adjusted. 

pplicd Pressure 
( kPa) 

As Pound 
( kPa ) 

Increasing 
Reading 

( kPa ) 
Correction 

Decreasi 
Reading 

g ( kPa ) 
Correction 

Uncertainty 
( kPa ) 

400. 400 0.0 400 0.0 +3.3 
800 800 0.0 800 0.0 ±3.3 
1200 1,195 +5.0 1,195 +5.0 ±3.3 
1600 1,595 +5.0 1,595 +5.0 ±3.3 

OVERLOAD TEST: 

CONCLUSION: 

The overload test was not performed. 

The pressure gauge complied with the specification requirements 

RECOMMENDED DATE OF NEXT CALIBRATION: 

NATA 

ACC: DI 10.4 

Signed 
A. TIEDEMANN 
Approved Signatory 

AUSTRALIAN CALIBRATING SERVICES (A'SIA) PTY LIMITED 

August 2006 (I Year ) 

NATA Accredited Laboratory Number 1239 
The tests, calibrations or measurements covered by this document have been performed in accordance with NATA 
requirements, which include the requirements of ISO/IEC 17025, and are traceable to national standards of measurement. 
This report shall not be reproduced except in full. 
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4.2 Switchboard Pre-Commissioning SAT 

4.2.1 Purpose 

Pre-commissioning of the switchboard includes requirements detailed within the 

specification that includes all site testings of the switchboard prior to energisation. This 

ensures the switchboard is safe to apply power upon. 

After energisation, tests shall be conducted on components, switches, breakers to 

ensure correct operation and voltages. This ensures all protective devices are checked 

and verified for correct operation, and the switchboard is safe for commissioning. 

4.2.2 Scope 

The testing will be carried out in accordance with SAT documentation which cover 

requirements detailed in the specification and includes: 

Electrical Earthing System 

Insulation Resistance Test 

General Wiring and Visual Inspection 

Continuity Test - point to point test all field wirings in accordance with cable 

schedule 

Component Operational Test - component9 .testing after energisation to verify 

correct operation and voltages including I /Os 

4.2.3 Procedures 

Refer to Section 2 to 5 of SAT which contain procedure and test sheets for all pre- 

commissioning tests prior to energising the switchboard. 

Before energising, all components, switches, breakers should be suitably locked and 

tagged. The main supply is than applied and each component, switches and breakers 

shall be tested and have locks, tags removed after correct operation verification. 

Section 6 of SAT covers this test. 

HVAC hps 
Patrick Lane Sewage Pump Station Page 15 of 28 
Commissioning Plan 
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< SAT Attachment > 

H7AC hps 
Patrick Lane Sewage Pump Station Page 16 of 28 
Commissioning Plan 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 
Subject: Switchboard Pre-Commissioning SAT for Patrick Lane Pump 

Station 
Sheet: 1 

Of: 13 

Section 
1 

Page Revision No: 0 Date: 29/07/05 Manual Issue No: 0 Date: 29/07/05 

1.0 SITE ACCEPTANCE TESTS 2 

1.1 INTRODUCTION 2 

1.2 PRODUCTION UNIT INFORMATION 2 
1.3 SAFETY PRECAUTIONS 2 

2.0 ELECTRICAL EARTHING SYSTEM 3 

2.1 ELECTRICAL CONTINUITY AND RESISTANCE OF EARTHING SYSTEM 3 

2.2 TEST KEYS 3 

2.3 CONTINUITY TEST SHEET 4 

3.0 INSULATION RESISTANCE/ HIGH POT TEST 5 

3.1 INSULATION RESISTANCE TEST 5 

3.2 LOW VOLTAGE SWITCHBOARDS INSULATION TEST 5 

4.0 GENERAL WIRING AND VISUAL INSPECTION 6 

4.1 GENERAL WIRING AND VISUAL INSPECTION 6 

4.2 SWITCHGEAR VISUAL CHECKLIST 6 
4.3 TERMINAL VISUAL CHECKLIST 7 

5.0 CONTINUITY TEST 8 

5.1 CONTINUITY TEST 8 
5.2 POWER CABLE AND BAR TEST 9 

6.0 COMPONENT OPERATIONAL TEST 10 

6.1 COMPONENT OPERATION TEST 10 

6.2 AC CONTROL SYSTEMS 10 
6.3 DC CONTROL SYSTEMS 1 1 

6.4 MOTOR PROTECTION AND OPERATION 12 

6.5 MISCELLANEOUS OPERATIONAL TESTS 13 

Test Carried out by Signed... Date... 

Test witnessed by . Signed... Date... 

Authorised By: 

SP306 Patrick 29 July, 2005 
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COMMON LOGIC Pty Ltd 
Site Specialist Electrical Contractors te Acceptance Tests 

Subject: Switchboard Pre-Commissioning SAT for Patrick Lane Pump 
Station 

Sheet: 2 

Of 13 

Section 

1 

Page Revision No: 0 Date: 29/07/05 Manual Issue No: 0 Date: 29/07/05 

1.0 SITE ACCEPTANCE TESTS 

1.1 Introduction 
Complete EVERY box below; if items are not applicable indicate by a N/A in the check box, any comments can be 
completed at the end of the checklist. 
Aim: This Commissioning list is to be completed by the person/s who are undertaking the commissioning and testing of 
the switchboard in question. The commissioning list is designed to check the fundamental wiring of the switchboard and 
all associated cabling and equipment. 
Scope: This Commissioning list is designed to test the operation of the MSB and Controls. 

Legend of Symbols 
Check Box, 0 Setting to be recorded, -> and Action to take 

1.2 Production Unit Information 

Job Number Job Description 
Name Sig ture Date 

Testing Officer t A k) Q,ELF-lb -9"Q(d'4 
r----'-/ 

211IV(ICPS 
e-`t 7Cla`-7 

all possibility of 

escape route at all times. 

Witness C.e,A-t..)-1--i<L5e_g_ 

1.3 Safety precautions 
Outlined below are some common safety procedures and First Aid Instruction. 

SAFETY FIRST 
I) Never test live boards alone. Always inform others of your actions and intentions. 
2) Isolate mains and locate and identify the main switch. 
3) Isolate the switchboard main switch and all circuitbreakers and fuses to completely remove 

switching a live conductor when not deliberately required. 
4) Tag all Distribution as DO NOT OPERATE removing only after tested and safe. 
5) Insure NO LIVE WIRES are exposed at any time and a CLEAR TESTING AREA and 
6) PROTECTIVE CLOTHING and eyewear should be worn at all times. 
7) Insure there is a suitable fire extinguisher available at all times. 
8) Insure that a suitable LV rescue kit is available and ready for use. 

Test Carried out by Signed... Date... 

Test witnessed by Signed... Date... 

Authorised By: 

SP306 Patrick 29 July, 2005 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 

Subject: Switchboard Pre-Commissioning SAT for Patrick Lane Pump 
Station 

Sheet: 3 

Of: 13 

Section 

2 

Page Revision No: 0 Date: 29/07/05 Manual Issue No: 0 Date: 29/07/05 

2.0 

2.1 

1 

3000:2000) 
0 

ELECTRICAL EARTHING SYSTEM 

Electrical continuity and resistance of earthing system 
Maximum resistance of the Earthing system within the switchboard is 0.5 ohms (AS/NZS 

Test resistance of the Earthing system .< 0- S- ohms 

2.2 Test keys 

The following table describes the key to the numbered testing system 

Key Description 
1 Generator connection compartment 
2 Energex meter compartment 
3 Power meter compartment 
4 Manual transfer switch compartment 
5 Metering CTs compartment 
6 Switchboard main isolator compartment 
7 Pump 1 compartment 

Pump 2 compartment 8 

9 Distribution section compartment 
10 Pumps control / RTU compartment 
11 Pump 1 

12 Pump 2 

13 

14 

15 

Test Carried out by... 01'J £n4) Signed. . Date.. 2/411 it) 

Test witnessed by .-Vil --&-----,_. Signed.... Date... -L4 ( - 5 
1. 

Authorised By: 

SP306 Patrick 29 July, 2005 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 

Subject: Switchboard Pre-Commissioning SAT for Patrick Lane Pump 
Station 

Sheet: 4 

Of: 13 

Section 
2 

Page Revision No: 0 Date: 29/07/05 Manual Issue No: 0 Date: 29/07/05 

2.3 Continuity Test Sheet 
ITEM DETAIL COMPARTMENT DESIGNATION AND TEST 

RESULT 
1 2 3 4 5 6 7 8 9 10 

1 All Earth's wired and continuous ./ V / V ,,/ / ./ ./ 
2 All metal work earthed where 

required 
k/ v 17 .& u/ V V I/ ,v 47 

3 Isolate Individual Earth Systems 
and check continuity. V / ,,,/ L/ c,/- t." 1. , V 

4 Test resistance of Earthing 
system to compartment Answer in 
Ohms 

0 o c' coo 0 7 0 0 

ITEM DETAIL GENERAL AREAS TEST RESULT 
11 12 

1 All Earth's wired and continuous k./ 
2 All metal work earthed where 

required 
3 Isolate Individual Earth Systems 

and check continuity. 
4 Test resistance of Earthing 

system to device Answer in Ohms 

Test Carried out by... .1 Av.) kev--_o Signed... Date... :24AS .,''CrS 

Test witnessed by.... 6.;:r....4 kt.:14-A--- Signed... Date... Z-010.5- 

Authorised By: 

SP306 Patrick 29 July, 2005 
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COMMON LOGIC Pty Ltd Site Specialist Electrical Contractors te Acceptance Tests 
Subject: Switchboard Pre-Commissioning SAT for Patrick Lane Pump 

Station 
Sheet: 5 

Of: 13 

Section 

3 

Page Revision No: 0 Date: 29/07/05 Manual Issue No: 0 Date: 29/07/05 

3.0 INSULATION RESISTANCE/ HIGH POT TEST 

3.1 Insulation Resistance Test 
Insulation resistance of whole or part of an installation must be a minimum of 1 Meg/ohm 

(AS/NZS 3000:2000) 
Pr Insulation test conducted on all internal circuits 

Insulation test conducted on all busbar 
qz Insulation test conducted on all motors 
I( Insulation test conducted on L&P circuits FAT" 

-> All Selector Switches, Isolators and CB's are in the off position 
-* Surge Diverter Disconnected 
---> Remove MEN LINK before insulation test 
--> All electronic equipment susceptible to high voltage damage to be isolated. 

3.2 Low Voltage Switchboards Insulation Test 
MEGGAR VOLTAGE .5 0 VOLTS 
INSTRUMENT DETAILS SIG- 34-)c-,3- _..cicri,t-e-na 

Switchboard and mains. 

ACROSS RESULT High Pot 
(M.OHM) 

Join Red, White & Blue Phases and 
Neutral, Test to Earth 2 c. 
Red Phase to White, Blue & N ors 
White Phase to Red, Blue and N 2.-44:::, 

Blue Phase to Red, White & N 
N to Red, White & Blue "7-c> a) 

Sewage Pumps 

ACROSS PUMP 1 RESULT P _IMP 2 RESULT 
(M.OHM) (M.OHM) 

Red Phase to White, Blue & E 
. (/ I - 600__ 02 - Soo Ul- too VI,- '7-0 

White Phase to Red_ , Blue and E I - 602) .V2-7 500 V I - WO _y1.- 1 

Blue Phase to Red, White & E [1P I - 6 20 W2.-- 4434 iv t 7 loo w2.- 1-so 

to- wonier-A44 21 i 0'7-1 LOOS- 

Test Carried out by R ig04.1e:C Signed... /(15i-44-1Date . . 2-. i /0 7--fos 

Test witnessed by ..... W "is:-. Ni G- Signedi-id..- Date...2110-7- 
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SP306 Patrick 29 July, 2005 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 
Subject: Switchboard Pre-Commissioning SAT for Patrick Lane Pump 

Station 
Sheet: 6 

Of: 13 

Section 

4 

Page Revision No: 0 Date: 29/07/05 Manual Issue No: 0 Date: 29/07/05 

4.0 

4.1 

I 

[ 

4.2 

---> 

GENERAL WIRING AND VISUAL INSPECTION 

General Wiring and Visual Inspection 
Electrical Construction Coversheet DWG No.4.10,-KTN6Completed and correct. 

I Check all cables as per schedules have been installed. 
I Check all devices have been terminated 

Switchgear Visual Checklist 
Carry out visual and mechanical checks to Switchgear 

ITEM 

NO: 

DETAIL DESIGNATION 

1 3 4 6 

.717 
7 8 

7 
9 I 10 

QfPt- 1 
Main Switch totally isolates SWBD NIA din 

2 
Cables tight and correct phase *#- . . / 17 // \ / VI / OA 

3 
Mrotation. MEN connected and Neutral tight. V 

4 
Main Switch fuse in place marked 
correctly - 

5 
Manual transfer switch is operational 

6 
Surge diverter in place, earth neutral 
wired correctly 

ITEM DETAIL REAR COMPARTMENT DESIGNATION 

NO: 

1 
All cables connected as per 
schedules. 

2 
Check all motor cables are 
connected as per supplier 
instructions 

"../ / 
3 

4 

5 

Test Carried out by Signed... Date... 

Test witnessed by . Signed... Date... 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 

Subject: Switchboard Pre-Commissioning SAT for Patrick Lane Pump 
Station 

Sheet: 7 

Of: 13 

Section 

4 

Page Revision No: 0 Date: 29/07/05 Manual Issue No: 0 Date: 29/07/05 

4.3 Terminal Visual Checklist 
--> Carry out visual and mechanical checks on Site terminals 

ITEM DETAIL SWITCHBOARD AND JUNCTION BOXES 
3 6 7 8 9 10 

1 All Terminals tight ( Randomly 
check ) / / / / 

2 All Voltage types separated by 
segregation plate (Check All) 

/ / V 
3 Correct current ratings for cable 

as per DWG. (Check all) C/ / 4// 17 il 
4 Secure by End Clamps (Check 

All) 
v/ t/ / ii/ I/ ii 

5 Labelled correctly as per drawings 
and contract specification 

6 Easily accessible. / / i/f cY 1/ 
7 Field connection Terminals are 

correct type as per contract 
specification V :1 / 4/ / 1// 

8 High Voltage Terminal Shrouded / V .., V - -- TO i () RC) 

/ .--- 
Test Carried out by I Ai3 Oa%) Signed.. 90g, - -"( Date. 2 ̀-fr -/ / 

4411/4:1-, --- Test witnessed by . Signed... Date... 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 

Subject: Switchboard Pre-Commissioning SAT for Patrick Lane Pump 
Station 

Sheet: 8 

Of: 13 

Section 

5 

Page Revision No: 0 Date: 29/07/05 Manual Issue No: 0 Date: 29/07/05 

vcrit_e-V, iJc.). 

5.0 CONTINUITY TEST VAI5E- S K - 3 °' 5-- 
S OetAt.. hio, 02 ti_--7 di 

5.1 Continuity Test 
Wiring of field circuits and connections are correct to constructed wiring schematics and 
marked up cable schedule - BW DWG No. 486/5/7-KJ023 

r- Random Continuity Test using Buzzer. 
Visual Check of all wiring. 

-> Open all Circuit breakers and remove all fuse links 
-> Test each cabling in turn with cable schedule 
-> Continue to carry out visual and drawing checks (ie wire,numbers, etc) 
-> Bridge control points to check operation if possible. 
-> Mark each circuit as it is tested using a highlight pen. 
-> Tick of each compartment associated with the specified drawing. 
--> Test may be carried out with the RTU DC system on line and utilising the control device to 

create the feedback. 
-3 Point to point the cabling from the terminals to the generator plug. Communications device 

will be required to achieve this. 

ITEM 

NO: 

Cable No. COMPARTMENT DESIGNATION 

1 2 3 4 5 6 7 8 9 10 

1 E01 %./# R=74=g174Ficrg 
2 P01 V .441-19-4-L-1`t1 
3 P02 ,/. 
4 P03 
5 
6 CO1 0(.41----1-1----P' 
7 CO2A v7 
8 CO2B f 
9 CO3A 
10 CO3B 
11 

12 101 

13 102 

14 103 V 
15 104 N7 
16 105 V 
17 106 

18 107 

1 9 19 108 / 
20 

Test Carried out by.... ) AA.) ,(i-1._--0 Signed../ Date...2'i( i ? 0 -)--- 
(3d6---1 i4-71--1,- - Test witnessed by Signed.. , Date...7 it [,_s - ((..)- s 
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SP306 Patrick 29 July, 2005 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 
Subject: Switchboard Pre-Commissioning SAT for Patrick Lane Pump 

Station 
Sheet: 9 

Of: 13 

Section 

5 

Page Revision No: 0 Date: 29/07/05 Manual Issue No: 0 Date: 29/07/05 

5.2 POWER CABLE AND BAR Test 
Checking of all bus bar joints for connection. 

I I Visual Check of Bus bars. 

-> Connect the test unit across each joint in the bus bar and cable power connection system. 
--> Tick off the relevant area associated with the AC drawings when tested. 
-> Highlight the AC drawings to detail each connection that has been tested. 

ITEM 

NO: 

Drawing 
Number/ 
Section 

COMPARTMENT DESIGNATION 

1 3 4 6 7 8 9 /0 
1 486/5/7-KJ006 \/ ,V 10/ t/ IV V 
2 486/5/7-KJ007 t/f 
3 486/5/7-KJ008 V. 
4 486/5/7-KJ009 
5 486/5/7-KJ010 .%7 
6 486/5/7-KJ011 -../' 
7 486/5/7-KJ012 IVA 

iv' tq 8 486/5/7-KJ013 
9 486/5/7-KJ014 rvl 4 
10 486/5/7-KJ015 hi/!q 
11 486/5/7-KJ016 (1/ 1 4. 
12 486/5/7-KJ017 A/1/i 
13 486/5/7-KJ018 rt/h4 
14 486/5/7-KJ019 4///9 

114/4 15 486/5/7-KJ020 
16 486/5/7-KJ021 n14 
17 

18 
19 
20 

Test Carried out by...1P (A\ (<1- e a- CD Signed. .e.,9- Date..N SI° C--- 

Test witnessed by... 6-7.11ARvi V.:6,-1-, Signed... Date. 7-4/6/65r 

Authorised By: 

SP306 Patrick 29 July, 2005 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 
Subject: Switchboard Pre-Commissioning SAT for Patrick Lane Pump 

Station 
Sheet: 10 

Of: 13 

Section 
6 

Page Revision No: 0 Date: 29/07/05 Manual Issue No: 0 Date: 29/07/05 

6.0 COMPONENT OPERATIONAL TEST 

6.1 Component Operation Test 
Correct Operation and Voltages 1 All set points and parameters set to test values if required. 
All switches and buttons operate as required. 

I I All RTU JO are connected and operate as designed. 
I I All external devices operate as designed. 

6.2 AC Control Systems 
---> Open all circuit breakers and remove all fuse links 
---> Test each cubicle individually, replacing fuses and closing circuit breakers in turn. 
AFTER VOLTAGE APPLIED 
-> Apply mains supply 
---> Carry out voltage and operational checks (ie switch operation etc) 
--> Bridge control points to check operation 

ITEM 
NO: 

DETAIL COMPARTMENT DESIGNATION 
3 4 6 7 8 9 10 

1 Mains Incoming Voltage Measured OK V V V 2 All CB's are turned off and isolate Crts v7, / 
3 Phase Fail operates correctly 
4 Phase Fail Hysteresis time setting _sec 
5 Turn on main switch NV 
6 Phase fail relay operates correctly V 
7 Supply available on ATS 
8 Check power to Surge diverters N7 
9 Install surge diverter fuses and test 

alarm to RTU 
10 Check power to top of distribution MS 
11 Turn on Distribution MS and check volts 

to bus bars 
12 Check that there is a CB feeding the 

RTU and surge diverter relay. 
If Yes Turn on power to control surge 
filter 

I 
13 Test second phase fail relay is operating 

Turn on the Power Meter and check 
settings. 

.%./ 

kA. 
14 

Test Carried out by.../1A") VOED Signed. Date.. 2)-t (b f 03-- 

Test witnessed by ..5"---KC--)-e-,--. Signed... - Date.. 4 os 

Authorised By: 

SP306 Patrick 29 July, 2005 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 
Subject: Switchboard Pre-Commissioning SAT for Patrick Lane Pump 

Station 
Sheet: 11 

Of: 13 

Section 

6 

Page Revision No: 0 Date: 29/07/05 Manual Issue No: 0 Date: 29/07/05 

6.3 DC control Systems 
--> Carry out operational and voltage checks 
---> Power up the RTU power supplies 
--> Install DC supply fuses one at a time and check 
-> Functional Testing includes pressing buttons, operating switches, simulating if actual 

operation is not possible. 
Testing of external devices includes where possible the actual operation of the device 
by creating the real condition at the device. 

ITEM 
NO: 

DETAIL COMPARTMENT DESIGNATION 

tg, 

i R 

i R 

10-, 

7 8 9 10 
1 Check supply Voltage to Supply 

Transformer/Battery Charger 
2 All DC Fuses in place and correct size V 
3 Power up the PLC. Drawing No. 

486/5/7-LI016 / 
4 Power up the RTU. Drawing No. 

486/5/7-LI016 
/ 

5 Insert Fuses and check associated 10 
points. Drawing No. 486/5/7-KJ011 

6 Insert Fuses and check associated 10 
points. Drawing No. 486/5/7-KJ012 

7 Insert Fuses and check associated 10 
points. Drawing No. 486/5/7-KJ013 

8 Insert Fuses and check associated 10 
points. Drawing No. 486/5/7-KJ014 

9 Insert Fuses and check associated 10 
points. Drawing No. 486/5/7-KJ015 

10 Insert Fuses and check associated 10 
points. Drawing No. 486/517-KJ016 

11 Insert Fuses and check associated 10 
points. Drawing No. 486/5/7-KJ017 

12 Insert Fuses and check associated 10 
points. Drawing No. 486/5/7-KJ018 

13 Insert Fuses and check associated 10 
points. Drawing No. 486/5/7-KJ019 

14 Insert Fuses and check associated 10 
points. Drawing No. 486/5/7-KJ020 

15 Insert Fuses and check associated 10 
points. Drawing No. 486/5/7-KJ021 

16 
17 
18 

Test Carried out by Signed... Date... 

Test witnessed by . Signed... Date... 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 

Subject: Switchboard Pre-Commissioning SAT for Patrick Lane Pump 
Station 

Sheet: 12 

Of: 13 

Section 

6 

Page Revision No: 0 Date: 29/07/05 Manual Issue No: 0 Date: 29/07/05 

6.4 Motor protection and Operation 
-÷ Carry out voltage, settings and Operational Checks 

ITEM 
NO 

DETAIL COMPARTMENT DESIGNATION 
7 8 

1 

Confirm the motor VFD can be 
powered up. May need to remove the 
motor connections or put in hand 
stop mode. 

2 
Confirm operation of Motor CB and 
contactors and E/Stop 1( 

/ 
3 

Confirm operation of Auxiliary 
Contacts back to the RTU 

4 
Turn on the CB to the drive. 

5 
Confirm the VFD has the correct 
program installed. 

6 
Confirm operation of Contacts 
(manual start, auto start) 

7 
Confirm auto and manual commands 

8 
Manually operate the drive with no 
motor connected. 

9 
Automatically operate the VFD with 
no motor connected. 

10 
Simulate the thermistor signal and 
test. 

11 
Simulate the Water in oil signal and 
test. 

12 
Simulate alarms and test the re-set 
facility 

13 
If there is water available the motor 
could be connected and run. Check 
Rotation 

14 
Check manual operation again 

15 
Check automatic operation again. 

Test Carried out by Signed... Date... 

Test witnessed by Signed... Date... 

Authorised By: 

SP306 Patrick 29 July, 2005 
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COMMON LOGIC Pty Ltd 
Specialist Electrical Contractors Site Acceptance Tests 

Subject: Switchboard Pre-Commissioning SAT for Patrick Lane Pump 
Station 

Sheet: 13 

Of: 13 

Section 

6 

Page Revision No: 0 Date: 29/07/05 Manual Issue No: 0 Date: 29/07/05 

6.5 Miscellaneous Operational Tests 

--> Carry out Voltage and Operational Checks of Miscellaneous Circuits 

ITEM 
NO 

DETAIL ITEMS 
TESTED 

COMPARTMENT DESIGNATION 
9 10 

1 Commissioning of Level Devices Wet well level Tx 
2 Wet well SIR 
3 Gravity sewer level Tx 
4 Gravity sewer high 

level 
5 Commissioning of Pressure 

Device 
Pipe pressure Tx 

6 Well washing device Well washer solenoid 
valve 

7 Reflux valves Reflux valves 
microswitches 

8 
9 

10 
11 

12 

13 

14 

15 

16 

17 

18 
19 
20 

Test Carried out by Signed... Date... 

Test witnessed by Signed... Date... 
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4.3 Variable Speed Drives Programming 

4.3.1 Purpose 

The purpose of programming the VSDs is provide the correct pump data to the drives, 

and the right settings to ensure valid communication to/from the control system 

4.3.2 Scope 

HVAC and Danfoss have already programmed the VSDs during factory acceptance 

testing. The motor parameters will require to be re-programmed with the information 

specified on the Grundfos pump nameplates: 

Important parameters to verify for both setup 1 (local) and setup 2 (remote) include: 

Parameters to enable or disable keypads 

Minimum frequency - 32,5Hz 

Alarms reaction - warning or trip lock 

Digital and analogue I/O to interface with control system 

Current limit motor protection 

No PID settings - PID is PLC driven 

HVAC hps 
Patrick Lane Sewage Pump Station Page 17 of 28 
Commissioning Plan 
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4.3.3 Procedures 

1. HVAC to program and verify parameters of the VSDs with assistance from Danfoss. 

2. Scroll through each parameter in VSD1 and check for correct setting for both local 

and remote mode (setup 1 and 2). To change the setup mode, flick the 

LOCAL/REMOTE switch. 

3. Along the way, record all parameter settings on the VSD Programming Parameter 

Record Sheet. Highlight any settings unsure of, and notify or ask Brisbane Water. 

4. After all parameters have been verified in VSD1, transfer all parameter settings 

across to VSD2 by utilising the LCD COPY parameter 004 function. 

5. Submit record to Brisbane Water for verification. 

< VSD Programming Parameter Record Attachment > 

HVAC hps 
Patrick Lane Sewage Pump Station Page 18 of 28 
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1110 

4.4 Pumps Pre-Commissioning Testing 

4.4.1 Purpose 

The purpose of this testing is to ensure the installation of the pumps are mechanically 

and electrically sound, and the pumps are ready for commissioning. 

4.4.2 Scope 

The testing involves a general check of the pump for transport/installation damages, 

secure installation, and correct motor rotation and operation. 

4.4.3 Procedures 

Procedures and checklist for conducting the testing are detailed in the test sheet. Each 

of the 2 pumps shall be tested with the associated test sheets completed and signed. 

When performing motor directional test, the associated VSD shall be hand started briefly 

to determine motor rotation direction. Changes to phasing to obtain correct motor 

rotation shall be corrected on the motor feeder cables only. (ie. load side of pump 

disconnect box). 

Other observations to performed when a pump is started is to check for any unusual 

noise or vibration, correct voltage and current drawn - displayed on respective VSD 

LCD screen. 

< Pump Pre-Commissioning Test Sheets Attachment > 

Patrick Lane Sewage Pump Station Page 19 of 28 
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PRE-COMMISSIONING TEST 

PUMP 

HVAC hps 

PROJECT: 

TYPE NO. 

LOCATION: 

UNIT TYPE 

Redirection of Heroes Avenue Sewage Pump 
Station, M&E Fitout & Commissioning 

PROJECT 
NO. 

SERIAL NO. 

PROD. NO. 

DATE 

3251Q 

S2654BM2A513ZB49 182491 

Coronation Drive / Patrick Lane Wet Well, 
Toowong 

96550916 

Grundfos 68kW 

ACTION REQUIRED 

Check unit for transport/installation damage 

Remove debris/clean unit inside and out 

Inspect general condition and operation of equipment 

Check vibration mountings and tightness of fixing bolts 

Check operation of valves in pipework 

Check pump and motor bearings and/or glands (lubricate if necessary) 

Check tightness of pulleys on shafts 

Check tension and alignment of drive belts and pulleys 

Tighten belt guards 

Check completeness of electrical work (wiring, contractor, overloads, controls etc) 

Open all valves prior to starting pump 

Ensure pump start will not create unsafe conditions 

Start Pump - to check direction of rotation only 

Check for any unusual noise or vibration 

Check alignment and water tightness of all connections 

Check voltage 

Check and record pump motor amps and stop pump 

COMMENTS: kik 1_ . ; 

CHECKED 
Initial 

HVAC/HPS TECHNICAL SUPERVISOR: 

Page 1 of 1 Date of last revision: 19/12/2003 E:132510 Brisbane Water Heroes Avenue \T1 
Commissioning Patrick Pumps.doc 
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PRE-COMMISSIONING TEST 

PUMP 

HVAC hps 

PROJECT: 

TYPE NO. 

LOCATION: 

UNIT TYPE 

Redirection of Heroes Avenue Sewage Pump 
Station, M&E Fitout & Commissioning 

PROJECT 
NO. 

SERIAL NO. 

PROD. NO. 

DATE 

3251Q 

S2654BM2A513ZB49 182492 

Coronation Drive / Patrick Lane Wet Well, 
Toowong 

96550916 

Grundfos 68kW 

ACTION REQUIRED 

Check unit for transport/installation damage 

Remove debris/clean unit inside and out 

Inspect general condition and operation of equipment 

Check vibration mountings and tightness of fixing bolts 

Check operation of valves in pipework 

Check pump and motor bearings and/or glands (lubricate if necessary) 

Check tightness of pulleys on shafts 

Check tension and alignment of drive belts and pulleys 

Tighten belt guards 

Check completeness of electrical work (wiring, contractor, overloads, controls etc) 

Open all valves prior to starting pump 

Ensure pump start will not create unsafe conditions 

Start Pump - to check direction of rotation only 

Check for any unusual noise or vibration 

Check alignment and water tightness of all connections 

Check voltage 

Check and record pump motor amps and stop pump 

COMMENTS: c) Nio 2-- 

CHECKED 
Initial 

HVAC/HPS TECHNICAL SUPERVISOR: 

Page 1 of 1 Date of last revision: 19/12/2003 E: \3251Q Brisbane Water Heroes Avenue \T1 
Commissioning \Patrick Pumps.doc 
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4.5 Instrumentation Calibration and Commissioning 

4.5.1 Purpose 

Level and pressure transmitters are to be calibrated and commissioned on site after 

installation to ensure correct installation and operation. 

4.5.2 Scope 

HVAC will calibrate and commission the pressure transmitter on site for a maximum 

head pressure of 50m, and to record and document the result to be attached in 

Appendix C. 

Representatives from HVAC and/or BW shall calibrate the level transmitters located in 

the wet well and gravity sewer and upon completion, shall provide calibration documents 

to be attached in Appendix C. 

4.5.3 Procedures 

Pressure Transmitter 

Utilising a hand pump test bucket and calibrated gauge, the Vega pressure sensor shall 

be induced to several test points pressures: 

1. Induce sensor to 150kPa on calibrated gauge, record and verify reading in pressure 

transmitter. 

2. Induce sensor to 300kPa on calibrated gauge, record and verify reading in pressure 

transmitter. 

3. Induce sensor to 450kPa on calibrated gauge, record and verify reading in pressure 

transmitter 

HVAC hps 
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If there are major indifferences between readings from the pressure transmitter to the 

calibrated pressure gauge, Vega shall conduct on site calibration of the instrument, with 

the following procedures: 

1. Check unit for correct installation and wirings. 

2. Connect to Vega sensor with laptop at point of installation. 

3. Check process is empty or not running. 

4. Apply power to Vega device. 

5. Calibrate instrument and scale for correct output 

6. Check mA output by Vega device while process is empty or not operational. 

7. Start process or fill and record data. 

8. Check process is full or fully operational and check mA output. 

9. Save data collected during commissioning of instrument. 

10. Stop process for safety and disconnect Vega interface software. 

11. Issue calibration certificate or what was found on that day at that time. 

< Factory Calibration Certificates Attachment > 

< Pressure Transmitter Calibration Verification Record Attachment> 

HVAC hps 
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ITR 
011 

INSPECTION AND TEST RECORD 
INSTRUMENT CALIBRATION HVAC 

CONTRACT No BW.30079-02/03 INSTRUMENT TYPE Vegabar64 Pressure Transmitter 

(-1 to 5 bar range) 

JOB No 3251Q INSTRUMENT Serial No 14447963 

Location Patrick Lane LOCATION DRAWING No 486/5/7-KJ003 

TESTING EQUIPMENT DATA 

EQUIPMENT TYPE MAKE SERIAL NUMBER CALIBRATED BY DATE 

Induced Pressure 
(kPa) 

Instrument Output 
(kPa) 

From calibrated gauge As Found 

450 

300 

150 

0 

Comments: 

PRINT NAME 

INSPECTED BY 

WITNESSED BY 

SIGNATURE DATE 

Page 1 of 1 
Date of last revision: 19/12/03 \\server\ data Projects \ 3000 JOBS13251C Brisbane Water Heroes 

Avenue\T1 Commissioning \Patrick Lane Comm Plan \Patrick 
Pressure Calibration. doc 
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crl 9001 

misot42 

Prilfzertifikat 
fur Druckmessumformer 

Test certificate for pressure transmitters 

VEGA 

VEGA bestatigt, dass die zur Qualitatsprafung des Erzeugnlsses eingesetzten Messmittel giiltig kalibriert 
and auf nationale Norma le der Physlkallschen Technischen Bundesanstalt (PTB) Nickfiihrbar sind. 
VEGA confirms that all instruments used to assure the quality of our products are calibrated and traceable to 
national standards of PTB (Physikalischen Technischen Bundesanstalt) 

VEGA Grieshaber KG, Am Hohenstein 113, 77761 Schiltach, Tel. 0 78 36/50-0, Fax. 0 78 36/50 201 

Druckmessumformer / Pressure transmitter: 

Messbereich / Meassuring range: 

Seriennummer / Series no.: 

Ausgang / Output: 

Zulassungen / Approvals: 

Kennwerte / Characteristics: 

Kennliniencharakteristik / Output characteristics: 
max. zul. Abweichung bezogen auf Messbereich: 
/ Dev. in linearity rel. to measuring range 

WELL72 

0 bis/to 1 bar rel. 

0 bis/to 100 kPa rel. 

14028316 

4 ... 20mA, HART 

OHNE 

0,000 bis/to 1,000 bar rel. 

4,007 bis/to 19,999 mA 

< 0,25 % 

Kundennummer 
Customer ID 

Auftragsnummer 
Order number 

Auftragsposition 
Order position 

44741 

1156693 

2 

Ref.-Druck / Ref. pressure [bar]: 0.000 0.250 0,500 0.750 1.000 

Soll-Ausgang / Ideal output [mA]: 4.007 8.006 12.003 15.999 19.999 

1st -Ausgang / Real output [mA]: 4.007 8.005 11.999 15,999 19.999 

Abweichung / Accuracy rol: 0,00 0.00 -0.02 0,00 0.00 

0.5 

0.000 0 250 0.500 0.750 1 000 P / bar 

-0,5 

Temperatureinfluss 
/ Temperature influence: 

Temperaturfehler bei 0 bar rel. 
/ Temperature accuracy at 0 bar rel. 

:ogen auf den Messbereich / Related to the measuring range 

Bezugstemperatur 20 °C / Ref. temperature 20 °C 

Temperatur [OC] 

Temperature 

1st -Ausgang [mA] 
Real output 

Abweichung [%] 
Accuracy 

0 

4,003 

-0,03 

20 

4.007 

0.00 

60 

3.997 

-0.06 

100 

3.999 

-0.05 

Datum / Date: 09.08.2004 Unterschrift / Signature: 
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111/ 
NMEA 

CE 

Priifzertifikat 
fiir Druckmessumformer 

Test certificate for pressure transmitters 

VEGA bestatigt, dass die zur Qualitatspriifung des Erzeugnisses eingesetzten Messmittel giiltig kalibriert 
and auf nationale Normale der Physikalischen Technischen Bundesanstalt (PTB) riickftihrbar sind. 
VEGA confirms that all instruments used to assure the quality of our products are calibrated and traceable to 
national standards of PTB (Physikalischen Technischen Bundesanstalt) 

VEGA Grieshaber KG, Am Hohenstein 113, 77761 Schiltach, Tel. 0 78 36/50-0, Fax. 0 78 36/50 201 

Druckmessumformer / Pressure transmitter: 

Messbereich / Meassuring range: 

Seriennummer / Series no.: 

Ausgang / Output: 

Zulassungen / Approvals: 

Kennwerte / Characteristics: 

Kennliniencharakteristik / Output characteristics: 
max. zul. Abweichung bezogen auf Messbereich: 

WELL72 

0 bis/to 1 bar rel. 

0 bis/to 100 kPa rel. 

14028319 

4 ... 20mA, HART 

OHNE 

0,000 bis/to 1,000 bar rel. 

4,003 bis/to 19,998 mA 

< 0,25 °/0 

Kundennummer 
Customer ID 

Auftragsnummer 
Order number 

Auftragsposition 
Order position 

44741 

1156693 

2 

/ Dev. in linearity rel. to measuring range 

Ref.-Druck / Ref. pressure [bal]: 0,000 0,250 0,500 0.750 1,000 

Soll-Ausgang / Ideal output [mA]: 4,003 8.002 12,000 15,997 19.998 

Ist-Ausgang / Real output [mA]: 4,003 7.999 11,996 15.993 19.998 

Abweichung / Accuracy [ %]: 0,00 -0,02 -0,02 -0,02 0,00 

0.5 

0.000 0.250 

-0.5 

Temperatureinfluss 
/ Temperature influence: 

Temperaturfehler bei 0 bar rel. 
/ Temperature accuracy at 0 bar rel. 

ogfogen auf den Messbereich / Related to the measuring range 

Bezugstemperatur 20 'C / Ref. temperature 20 "C 

Datum / Date: 09.08.2004 

0.500 

Temperatur [°C] 
Temperature 

Ist-Ausgang [mA] 
Real output 

Abweichung [°/0] 

Accuracy 

Unterschrift / Signature 

0.750 1.000 P bar 

0 20 60 100 

3,993 4,003 3.996 3.993 

-0,06 0.00 -0,05 -0,06 
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5. COMMISSIONING 

5.1 Switchboard Functional Testing 

5.1.1 Purpose 

The switchboard is to be tested for every real life scenarios to ensure all aspect of the 

functional specification has been met. 

5.1.2 Scope 

Every scenario and device shall be tested, and associated control and monitoring 

signals back to PLC/RTU are valid. All possible faults/alarms shall be simulated and 

tested. 

The tests is broken down into the following segments: 

Pumps in Local - check operation of pumps in local control; 

Pumps in Remote - check operation of pumps in remote auto control including 

surcharge imminent alarm and pump faults simulation; 

Pumps Status - check status of pumps in operation, ie. moisture in oil, thermistor, 

reflux valve microswitches, emergency stops; 

Other I /Os - check functionality of miscellaneous I /Os; 

HVAC to conduct and witness the test along with the control system being monitored by 

Brisbane Water. 

5.1.3 Procedures 

Procedures for conducting the test are detailed in the test sheets. 

< Switchboard Functional Test Sheets Attachment > 

HVAC hps 
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HVAC hips 
COMMISSIONING SWITCHBOARD FUNCTIONAL TEST SHEET 

CONTRACT NO. BW.30079-02/03 SW.BOARD NAME SP306 

JOB NUMBER 3251Q LOCATION Patrick Lane / Coronation Drive, Toowong 

MANUFACTURER MPA Engineering DRAWING NUMBER 486/5/7-KJ006 to 486/5/7-KJ023 

CUSTOMER REF. Brisbane Water FED FROM New 315A Pillar Box Supply 

DETAIL OK COMMENTS 
Pumps in Local 

1 
Allow well to fill to a reasonable level (ie. above PID setpoint and below Start Duty 2) and check 
pumps start in local: 

2 Have station in REMOTE and pumps will start automatically according to well level 

3 Observe pressing all 2 pumps START pushbuttons have no effect 

4 Switch station to LOCAL and check all pumps stop operation 

5 Push pump 1 START pushbutton, and observe pump 1 operates 

6 Observe pump 1 speed can be adjusted via its potentiometer 

7 Push pump 1 STOP pushbutton, and observe pump 1 stops 

8 Push pump 2 START pushbutton, and observe pump 2 operates 

9 Observe pump 2 speed can be adjusted via its potentiometer 

10 Push pump 2 STOP pushbutton, and observe pump 2 stops 

11 At no time should 2 pumps operate simultaneously (auto interlock ???) 

Pumps in Remote 

1 Switch station to REMOTE mode and check pumps start/stop to setpoints: 

A. One pump starts when wet well level rises to START DUTY PUMP 

B. Duty pump runs varibly to keep wet well level at PID SETPOINT 

C. Duty A pump stops when wet well level drops to STOP DUTY PUMP 

2 
When duty pump is running, simulate pump failure and observe standby pump activates and 
becomes duty pump, check its operation 

3 Check failed pump reset ok 

4 Simulate SURCHARGE IMMINENT ALARM and observe station operation: 

A. Surcharge Imminent relay ON, alarm signalled to PLC 

B. Duty pump run at maximum speed 

Pumps Status 

1 Observe that lamp status indicates correct state of motors at all times 

2 Observe the hours run meters operate correctly on all pumps 

3 Observe cubicle fan operates and record their thermostat settings: 

A. Pump 1 degrees 

B. Pump 2 degrees 

4 Check and verify motor thermistors functionality on all pumps 

5 Check and verify motor moisture in oil sensor functionality on all pumps 

6 Check and verify reflux valve microswitches functionality on all pumps 

7 Check all MCC emergency stops functionality 

PRINT NAME SIGNATURE DATE COMMENTS 

INSPECTED BY 

I APPROVED BY SHEET 1 

Page 1 of 2 Date Printed: 1/08/2005 Patrick Commissioning.xls 
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HVAC hps 
DETAIL OK COMMENTS 

Other I /Os 

Check SITE ATTENTION ALARMS and associated RESET pushbutton are functional 

Check surcharge imminent probe and alarm is operational 

Check wet well wash solenoid is functional 

Check pipe pressure transmitter analogue input into PLC 

Check wet well level transmitter analogue input into RTU and PLC 

Check gravity sewer level transmitter analogue input into RTU and PLC 

Fail DC supply and check backup batteries supply to RTU and other DCs 

Check RTU radio and comms back to BW Control Room are functional 

PRINT NAME SIGNATURE DATE COMMENTS 

INSPECTED BY 

APPROVED BY I SHEET 2 

Page 2 of 2 Date Printed: 1/08/2005 Patrick Commissioning.xls 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 191 of 820



SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 192 of 820



 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 193 of 820



 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 194 of 820



 5.2 Pump Performance Testing 

5.2.1 Purpose 

The purpose of this test is to verify performances of the pumps are valid for the pump 

curves specified for the contract, and supplied by the manufacturer. 

5.2.2 Scope 

Grundfos will attend the test and verify all pumps satisfy the latest pump selection 

schedule/curve (dated 02/07/2004) and factory certifying documents. Copies of these 

documents are attached. Data taken from the tests would be used to draw up site pump 

curves. 

All tests will be conducted in LOCAL mode to allow manual start/stop of the pumps, 

while hand start/stop of the VSDs would be required to run pumps at the desired 

speeds. The following data shall be recorded on the Pump Performance Testing Record 

to verify performance conforms to pump curves and specifications: 

Speed (in Hz) 

Current (in A) 

Power (in kW) 

Delivery (in L/sec) 

Pressure (in m) 

Well Level at operation (% / mAHD) 

The pumps shall be tested and verified to the following points: 

A 4 points tested at 50Hz on each pump 

B 2 points tested at 40Hz on each pump 

C 3 points tested at 32,5Hz on each pump 

HVAC hps 
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 5.2.3 Procedures 

A. 50Hz 4 points testing 

1. Record wet well level. 

2. Set discharge throttling valve fully open. 

3. Start Pump 1 and ramp to maximum speed 50Hz. 

4. With the discharge throttling valve fully open, record Q & H. 

5. Close discharge throttling valve to a flow of 200L/s, run for 10 minutes to let it settle, 

record readings. 

6. Close discharge throttling valve to a flow of 100L/s, run for 10 minutes to let it settle, 

record readings. 

7. Close discharge throttling valve to a flow of 150L/s, run for 10 minutes to let it settle, 

record readings. 

8. Close discharge throttling valve to a flow of 50L/s, run for 10 minutes to let it settle, 

record readings. 

9. Shut down Pump 1 and repeat same process for Pump 2. 

B. 40Hz 2 points testing 

1. Record wet well level. 

2. Set discharge throttling valve fully open. 

3. With the discharge throttling valve fully open, record Q & H. 

4. Start Pump 1 and ramp to speed 40Hz. 

5. Close discharge throttling valve to a flow of 150L/s, run for 10 minutes to let it settle, 

record readings. 

6. Close discharge throttling valve to a flow of 100L/s, run for 10 minutes to let it settle, 

record readings. 

7. Shut down Pump 1 and repeat same process for Pump 2. 

C. 32,5Hz 4 points testing 

1. Record wet well level. 

2. Set discharge throttling valve fully open. 

S3. With the discharge throttling valve fully open, record Q & H. 

HVAC hps 
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 4. Start Pump 1 and ramp to speed 32,5Hz. 

5. Close discharge throttling valve to a flow of 150L/s, run for 10 minutes to let it settle, 

record readings. 

6. Close discharge throttling valve to a flow of 100L/s, run for 10 minutes to let it settle, 

record readings. 

7. Close discharge throttling valve to a flow of 50L/s, run for 10 minutes to let it settle, 

record readings. 

8. Shut down Pump 1 and repeat same process for Pump 2. 

< Pump Performance Testing Record Attachment > 

< Pump Schedule/Curve and Factory Certifying Documents > 
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I 
Date: Recorded by: Wet well probe: 0% at mAHD, 100% at mAHD 

Time Station Generator Pump No 1 Pump No 2 Pump Pipe Wet Well Comments I 
Mode Running (Grundfos serial 

number: 182491) 
(Grundfos serial 
number: 182492) 

Delivery Pressure Level Pump Performance Test Point 
(Q) (H) 

am / pm Local / 

Remote 
Yes / No Hz A kW Hz A kW L/sec m % Test point if any (eg. P1 50Hz 4 points test) 

am 

pm 

Local 

Remote 

Yes 

No 

am 

pm 

Local 

Remote 

Yes 

No 

am 

pm 

Local 

Remote 

Yes 

No 

am 

pm 

Local 

Remote 

Yes 

No 

am 

pm 

Local 

Remote 

Yes 

No 

am 

pm 

Local 

Remote 

Yes 

No 

am 

pm 

Local 

Remote 

Yes 

No 

am 

pm 

Local 

Remote 

Yes 

No 

am 

pm 

Local 

Remote 

Yes 

No 

am 

pm 

Local 

Remote 

Yes 

No 

am 

pm 

Local 

Remote 

Yes 

No 

am 

pm 

Local 

Remote 

Yes 

No 

HC SP306 PATRICK LANE PUMP PERFORMANCE TESTING RECORD hps 
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ATTACHMENTS - PART A 

BRISBANE CITY COUNCIL 

Contract No. BW.30079-02/03 

SCHEDULE C4 PATRICK LANE PUMPS 
GUARANTEES: The Contractor agrees to guarantee the following information and figures: 

Item 
No. 

Description Requirement 

Offer 

("X" Indicates 
Complipce) 

C4.1 Required Performance ile%e,c.f /6.4 --( 
C4.1.1 Testing AS2417-2001 Grade I / . ij_ %:, t 6+- ee 

C4. I.2 Delivery (I/sec) 150 / SU 4- 15-/ 

C4.1.3 Head (m) 3e-5427_86 Z 9- - P6 
C4.1.4 Max Speed of Pump 50Hz S c: HL 

C4.1.5 Min Submergence Level Refer Functional 
Specifications and 
drawings 

6 co ,, ,,, 

04.1 .6 Hazard Rating of Installation Class I Zone 0 AS3000- 2 6,-,e ( 

2000 

C4.1.7 Diameter of Sphere Passed Refer Standard 
Specification i °& 

C4.1.8 Pump Flange Drilling Full Face to AS4087 J.) J44 

C4.2 Materials 

C4.2. I Baseplate or stool Refer Standard Spec Chr,r t /20...) 

C4.2.2 Casing Refer Standard Spec C tZ S .22-S *C 

C4.2.3 Scaling Rings Refer Standard Spec 44 ;....-4- TN s--- 

C4.2.4 Shaft Refer Standard Spec Di /NJ / 1 ,9-0 C 

C4.2.5 Impeller Refer Standard Spec C at' S--cC' 

C4.2.6 Shaft Sleeve Refer Standard Spec Al/A 
C4.2.7 Mechanical Seal Refer Standard Spec a..hey IS.1", 4 Si 
C4.2.8 Bolts, Studs and Nuts Refer Standard Spec it.- 5,f. ' 

C4.3 General Details 

C4.3.1 Name of Pump Manufacturer '''(:;\ p-,c.'S iLeg ? e 

C4.3.2 

C4.3.3 

Place of Manufacture of Pump 

Type of pump offered 

/7, 1 qi-e-e', 
.,....Al 7 erT i 1 le .1 e I y ( L_,..- , 

C4.3.4 Appropriate mass of each pumping 
. unit (including motor, cables, and 

lifting chain where applicable) 
4 MOTeK ,,,,, 9s-t2,3i 

C4.4 Performance 

C4.4.1 Speed of Pump 
/476- gbn 

Name of Tenderer: 

Signature of Tenderer: 

Name of Witness: ' k I 

a t Date: .2 
Signature of Witness: 

Heroes Ave M & E Fitoul ATTACHMENTS. Page 

(*., Brisbane City Count:11D ,t1 11.i( sl %I. SCHLDULLSR1-.% J LX)4.0444411441414.1141:,444414440(444444441.4444-,44/144.-140.44 1 11444 4,1,14. 1 H'.41'-.74.44.P.41. 41 St N144444.mo 
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BRISBANE CITY COUNCIL 

Contract No. BW.30079-02/03 ATTACHMENTS - PART A 

Item 
No. Description Requirement 

Offer 

(X" Indicates 
Compliance) 

C4.4.2 

C4.4.3 

C4.4.4 

C4.4.5 

C4.4.6 

C4.4.7 

C4.4.8 

C4.4.9 

C4.4.10 

Maximum kW required at coupling 
(including flood head conditions as 

per system curve) 

KW of motor offered 

Guaranteed maximum head at zero 
quantity (m of water) 

Maximum Head developed by pump 

Maximum kW demand of motor 

Sound Power Level of Pump (dB(A)) 

Sound Power Level of Motor 
(dB(A)) 

Sound Power Level of Pump Motor 
Combination (dB(A)) 

Minimum NPSHR at mean head 
conditions (m) . 

e3 
t.) 

4.3 
4 3 

b 
S' bele)...) 

.1.,/ 

Z 70 cik 
/ c 

s-k 

C4.5 Guaranteed Performance 

(Refer attached Operating Envelope) 

Head 
(m) 

Flow 
(I/sec) 

Pump 
Efficiency 
(%) 

Overall 
Eflicicnc. 
i%) 

K VAAL N PSI I 
Required 

C4.5.1 

C4.5.2 

Single Pump at Maximum Speed 

(a) Wet Weather 

(b) Min Min Head 

(c) Flood Condition citiovy.. 

(9. 0 
6,2 c C. 
6 (O 

0. i t 

0_ 71 

6 

7-5- 
7. g 

Z-3 
N.0 
/4. o 

J t3 
u242. 

LSO 

1 

t V c 

66- 4. 

Single Pump at Minimum Speed 

(a) Wet Weather e 4-0 flz_ 

(b) Min Head e ia2. s- az 
.024- 
/s-.}. 

S° 
5-0 

C4.6 

C4.6. I 

C4.6.2 

C4.6.3 

C4.6.4 

C4.6.5 

C4.6.6 

C4.6.7 

C4.6.8 

Shaft and Impeller 

Diameter of Shaft 

Make Type and Size of Bearings 

Diameter of impeller offered 

Maximum diameter of impeller 

Width of Impeller between shrouds 

Thickness of Impeller Shrouds 

Minimum diameter of impeller eye 

Number of vanes in impeller 

S--- .C.. 7,..ie Mr- 1,2 ,...1,< I' _2 

9.:1-.. ........... .. e (?1,2) 6 $) 4,,,,Qe )( 
"70,i3 sr / a- ,;4- e C 

.37° / 3r0 7:-/c'* e 
0..1 

2 4c 
/ /-.10 

Name of Tenderer: 

Signature of Tenderer: 

014-s nw iy; 
Date: 

Name of Witness: A.," 
Signature of WitnessE"--- 

/ 
I kroes Ave M & C Fibrin ATTACSIMEN IS. Pape 117 

ti Brisbane City Council° ,SPESIllt. I ION CLCI ISO( AI. SC HLIK1.1-51(1". 3 15 )1211 4Q1444414/4.1-;41444444.4( 1)1)( S,Mtk54 44.S..4.444,414)5 1 11,1 4 1 s1 1111 s4. 114 4514 Al s, 
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Oy Grundfos Environment Finland Ab 
4G flt Li 1%1 Ul IF CP AP N. 

ADDRESS: Kaivokselantie 3-5. FIN-01610 VANTAA TEL: +358-9-561420 

Pump 52654BM2A513ZB49 
SAP 96550916 
Duty 150 x 30 m 
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Test Report for Pump 
ISO 9906 Grade 2 

Verification of duty point 

TS, 
AO S. 

G Int ILJ V CO F CIP 

ustomer : 

Order No. : 

Date of test : 13.10.2004 18:04 

Tester : V7186186 Operator : JSA 

Serial No. : 

Pump type : 

96550916B182491 SAP-Code : 96550916 

.stomer request : 

Duty point 

gy Grundfos Environment Finland Ab 
Kaivokselantie 3-5, Vantaa 
P.O. Box 1036 

Fin-00101 Helsinki 
Phone: +358 9 561 420 
Fax: +358 9 563 3989 

Flow (I/s) 

150.00 

Head (m) 

30.00 

Page 1 
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Test results for serial no. : 965509168182491 

Flow Head U1 (V) U2 (V) U3 (V) I avg. (A) 
(Us) (m) 

P1 (kW) Eta (%) 

Point 1 134.11 32.35 415 415 415 114.3 64.4 66.1 

Point 2 150.96 30.56 414 415 415 
i 

118.0 67.1 67.4 

Point 3 166.04 28.65 414 414 414 120.2 68.4 68.3 

-100 
45 

-._ 

40-80 
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70 
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Test Report for Pump 

Manual test procedure 

k10° 
AO 

G ICI 11P"C" 

Ilk, No.: Date of test : 13.10.2004 18:30 

Operator : JSA Tester : V7186186 

Serial no. : 96550916A182491 

Pump Type : 

SAP-code : 96550916 

Flow Head U1 (V) 
(I /s) (m) 

Point 1 126.32 32.81 

Point 2 142.85 31.51 

Point 3 148.47 30.81 

Point 4 159.81 29.39 

Point 5 172.44 27.93 

5n 

40 

35 

30 

RI 25 
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20 
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90 
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rn 

60 so 
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40 ae 
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415 

414 

415 

414 

415 

U2 (V) U3 (V) 

415 416 

415 415 

415 415 

414 414 

415 415 

- 

----- - - -t --- -- t ------ - -1- - 

- - --- --- ---;--- ------ 1 ------ ---;- 

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 
Flow Ws] 

-H Total -Eta Total -P1 

Oy Grundfos Environment Finland Ab 
Kaivokselantie 3-5, Vantaa 
P.O. Box 1036 
Fin-00101 Helsinki 
Phone: +358 9 561 420 

Fax: +358 9 563 3989 

I avg. (A) P1 (kW) Eta ( %) 

80 

70 

60 

-0 so 

40 

30 

20 

10- 

0 

113.3 63.5 63.8 

117.6 66.4 66.0 

118.4 67.1 67.1 

119.8 68.1 67.8 

121.4 69.2 68.6 
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Test Report for Pump 
ISO 9906 Grade 2 

Verification of duty point 

r'sto# 
41 lug NI ICS C:30 

Customer : 

Order No. : 

Date of test : 13.10.2004 15:36 

Tester : W186186 Operator : JSA 

Serial No. : 965509166182492 SAP-Code : 96550916 

Pump type : 

Customer request : 

Flow (Ws) Head (m) 

Duty point 150.00 30.00 

Oy Grundfos Environment Finland Ab 
Kaivokselantie 3-5, Vantaa 
P.O. Box 1036 
Fin-00101 Helsinki 
Phone: +358 9 561 420 
Fax: +358 9 563 3989 Page 1 
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Test results for serial no. : 96550916B182492 

Flow 
(Us) 

Head 
(m) 

U1 (V) U2 (V) U3 (V) I avg. (A) P1 (kW) Eta (%) 

Point 1 

Point 2 

Point 3 

133.65 

152.76 
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Test Report for Pump 

Manual test procedure 

Jer No.: 

Operator : JSA 

Serial no. : 96550916A182492 

Pump Type : 

Date of test : 13.10.2004 

Tester : V7186186 

SAP-code : 96550916 

15:12 

' -7 -- 

Flow i Head U1 (V) 1 U2 (V) I 

(Us) 1 (m) ' I 4 1 1 
130.11 1 32.44 L.-- 416 1 416 1 1 Point 1 I-- -I- -I- -4- 

Point 2 143.06 1 31.43 416 i 416 1 

i-- 
I- 1 

Point 3 148.12 ; 30.78 415 I 415 I 

--, 

Point 4 165.25 1 

--I 

28.58 415 I 415 I 

- -1 
Point 5 174.31 i 27.76 1 415 I 415 I 

100 

50 

4405 

35 
- 70 
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-o 30 
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20 :40 - 
15 
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5 10 

0 - 0 

U3 (V) I avg. (A) P1 (kW) Eta (%) 

416 114.1 63.8 65.0 H. 

417 117.0 65.7 67.1 

415 117.2 66.1 67.6 

415 118.9 67.4 68.7 

415 119.8 67.9 69.6 

rn 

_ _ _ ------ 

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 
Flow Ws] 

-H Total Eta Total -- P1 

Oy Grundfos Environment Finland Ab 
Kaivokselantie 3-5, Vantaa 
P.O. Box 1036 
Fin-00101 Helsinki 
Phone: +358 9 561 420 
Fax: +358 9 563 3989 
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G IUP N CO IFCAS 

ELECTRIC MOTOR TEST REPORT 

Pump manufacturer: 
Pump ordered by: 
Purchase order no: 
Manufacturers order no.: 
Items: 

Motor: 
Pump: 
Serial no. 

OY GRUNDFOS ENVIRONMENT FINLAND AB 
Grundfos Pumps PTY.LTD 
79353 
114645 

HU194601A13ZB49 
S2654BM2A513Z849 
182491 

This certifies that the motors have been tested in production process as follows: 

Tightness of the motor, testing pressure 0.8 bar 
Dielectric test 
Insulation resistance test 
Earth continuity test 
Idle current test 
Protection device circuit. 

Result of work test measurement: Motor has passed the tests 

Vantaa, Finland 18/10/2004 

OY GRUNDFOS ENVIRONMENT FINLAND AB 
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GRUNCOFOSa 4I'de% 

ELECTRIC MOTOR TEST REPORT 

Pump manufacturer: 
Pump ordered by: 
Purchase order no: 
Manufacturers order no.: 
Items: 

Motor: 
Pump: 
Serial no. 

OY GRUNDFOS ENVIRONMENT FINLAND AB 
Grundfos Pumps PTY.LTD 
79353 
114645 

HU194601A13ZB49 
52654BM2A513ZB49 
182492 

This certifies that the motors have been tested in production process as follows: 

Tightness of the motor, testing pressure 0.8 bar 
Dielectric test 
Insulation resistance test 
Earth continuity test 
Idle current test 
Protection device circuit. 

Result of work test measurement: Motor has passed the tests 

Vantaa, Finland 18/10/2004 

OY GRUNDFOS ENVIRONMENT FINLAND AB 
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IR LIP N ED IFCOS AO 

HYDROSTATIC PRESSURE TYPE TEST CERTIFICATE 

Pump manufacturer: OY GRUNDFOS ENVIRONMENT FINLAND AB 
Pump ordered by: Grundfos Pumps PTY.LTD 
Purchase order no: 79353 
Manufacturers order no.: 114645 
Pump Type: S2654BM2A513ZB49 
SAP Code 96550916 
Serial no. 182491 

This certifies that the volute casing has been type tested with water as follows: 

Pressure: 10.5 bar 
Holding time: 5 minutes. 

4 

Vantaa, Finland 18/10/2004 

OY GRUNDFOS ENVIRONMENT FINLAND AB 
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S 

GnuNpFlosaS 

HYDROSTATIC PRESSURE TYPE TEST CERTIFICATE 

Pump manufacturer: OY GRUNDFOS ENVIRONMENT FINLAND AB 

Pump ordered by: Grundfos Pumps PTY.LTD 
Purchase order no: 79353 
Manufacturers order no.: 114645 
Pump Type: S2654BM2A513ZB49 
SAP Code 96550916 
Serial no. 182492 

This certifies that the volute casing has been type tested with water as follows: 

Pressure: 10.5 bar 
Holding time: 5 minutes. 

Vantaa, Finland 18/10/2004 

OY GRUNDFOS ENVIRONMENT FINLAND AB 
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APPENDIX A 
BW NCS Pre-Commissioning Acceptance Test Document 

HVAC hps 
Patrick Lane Sewage Pump Station Page 26 of 28 
Commissioning Plan 
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APPENDIX B 
BW NCS Site Acceptance Test Document 

HVAC tips 
Patrick Lane Sewage Pump Station Page 27 of 28 
Commissioning Plan 
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APPENDIX C 

On Site Instrument Calibration Documents 

HVAC hps 
Patrick Lane Sewage Pump Station Page 28 of 28 

Commissioning Plan 
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Bezugstemperatur 20 °C / Ref. temperature 20 "C 

Prilfzertifikat 
fur Druckmessumformer 

Test certificate for pressure transmitters 

VEGA 
Corp v 

VEGA bestatigt, dass die zur Qualitatsprigung des Erzeugnisses eingesetzten Messmittel gultig kalibriert 
and auf nationale Norma le der Physikalischen Technischen Bundesanstalt (PTB) rOckfuhrbar sind. 
VEGA confirms that all instruments used to assure the quality of our products are calibrated and traceable to 
national standards of PTB (Physikalischen Technischen Bundesanstatt) 

VEGA Grieshaber KG, Am Hohenstein 113, 77761 Schiltach, Tel. 0 78 36/50-0, Fax. 0 78 36/50 201 

Druckmessumformer / Pressure transmitter: WELL72 

0 bis/to 1 bar rel. 

0 bis/to 100 kPa rel. 

Messbereich / Meassuring range: 

Seriennummer / Series no.: 

Ausgang / Output: 

Zulassungen / Approvals: 

14028316 

4 ... 20mA, HART 

OHNE 

Kennwerte / Characteristics: 0,000 bis/to 1,000 bar rel. 

Kennliniencharakteristik / Output characteristics: 
max. zul. Abweichung bezogen auf Messbereich: 

4,007 bis/to 19,999 mA 

< 0,25 % 

Kundennummer 
Customer ID 

Auftragsnummer 
Order number 

Auftragsposition 
Order position 

44741 

1156693 

2 

/ Dev. in linearity rel. to measuring range 

Ref.-Druck / Ref. pressure [bar]: 0,000 0,250 0,500 0,750 1,000 

Soll-Ausgang / Ideal output [mA]: 4,007 8,006 12,003 15,999 19,999 

Ist-Ausgang / Real output [mA]: 4.007 8,005 11.999 15,999 19,999 

Abweichung / Accuracy [ %]: 0,00 0,00 -0,02 0,00 0,00 

0,5 

0.000 

-0,5 

Temperatureinfluss 
/ Temperature influence: 

Temperaturfehler bei 0 bar rel. 
Temperature accuracy at 0 bar rel. 

'eizogen auf den Messbereich / Related to the measuring range 

0.250 

Datum / Date: 09.08.2004 

0.500 

Temperatur [°C] 
Temperature 

Ist- Ausgang [mA] 
Real output 

Abweichung [ %] 

Accuracy 

Unterschrift / Signature: 

0,750 1.000 P / bar 

0 20 60 100 

4,003 4.007 3.997 3.999 

-0,03 0.00 -0,06 -0,05 
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4S0 9001 

ImEr12 
CE 

Prillzertifikat 
fiir Druckmessumformer 

Test certificate for pressure transmitters 

VEGA bestatigt, dass die zur Qualitatspaifung des Erzeugnisses eingesetzten Messmittel gultig kalibriert 
and auf nationale Normale der Physikalischen Technischen Bundesanstalt (PTB) riickfiihrbar sind. 
VEGA confirms that all instruments used to assure the quality of our products are calibrated and traceable to 

national standards of PTB (Physikalischen Technischen Bundesanstalt) 

VEGA Grieshaber KG, Am Hohenstein 113, 77761 Schiltach, Tel. 0 78 36/50-0, Fax. 0 78 36/50 201 

Druckmessumformer / Pressure transmitter: BAR64 

Messbereich / Meassuring range: -1 bis/to 5,0bar rel. 

-100 bis/to 500 kPa rel. 

Seriennummer / Series no.: 14315134 

Ausgang / Output: 4 ... 20mA, HART 

Zulassungen / Approvals: OHNE 

Kennwerte / Characteristics: -0,970 bis/to 5,000 bar rel. 

Kennliniencharakteristik / Output characteristics: 
max. zul. Abweichung bezogen auf Messbereich: 

0,51 bis/to 100,01 % 

< 0,08 '3/0 

Kundennummer 
Customer ID 

Auftragsnummer 
Order number 

Auftragsposition 
Order position 

44741 

1207381 

1 

/ Dev. in linearity rel. to measuring range 

Ref.-Druck / Ref. pressure [bar]: -0,970 0,498 1,998 3,499 5,000 

Soll-Ausgang / Ideal output [%]: 0,51 1 24,98 49,98 74,98 100,01 

IIIIst-Ausgang / Real output [%]: 0,51 24,96 49,97 74,98 100,01 

Abweichung / Accuracy [%]: 0,00 -0,02 -0,01 0,00 0,00 

-1 

1 

-0.970 0,498 1,998 3.499 5,000 P / bar 

Temperatureinfluss 
/ Temperature influence: 

Temperaturfehler bei 0 bar rel. 
/ Temperature accuracy at 0 bar rel. 

-s,zogen auf den Messbereich / Related to the measuring range 

Bezugstemperatur 20 °C / Ref. temperature 20 °C 

Temperatur [°C] 
Temperature 

Ist-Ausgang [%] 
Real output 

Abweichung [%] 
Accuracy 

Datum / Date: 10.06.2005 Unterschrift / Signature: 

0 20 60 100 

16,85 16,83 16,85 16,82 

0,02 0,00 0,02 -0,01 
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Oy Grundfos Environment Finland Ab 
ADDRESS: Ka ivo kse la ntie 3-5, FIN-01610 VANTAA TEL: +358-9-561420 

Pump 52654BM2A513ZB49 
SAP 96550916 
Duty 150 Us x 30 m 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 239 of 820



SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 240 of 820



Test Report for Pump 
ISO 9906 Grade 2 
Verification of duty point 

4114, < 
4G r LIP IV ICI IF4C4IS 

Astomer : 

Order No. : 

Date of test : 13.10.2004 18:04 

Tester : V7186186 Operator : JSA 

Serial No. : 96550916B182491 SAP-Code : 96550916 

Pump type : 

4Vistomer request : 

Flow (Vs) Head (m) 

Duty point 150.00 30.00 

ly Grundfos Environment Finland Ab 
Kaivokselantie 3-5, Vantaa 
P.O. Box 1036 
Fin-00101 Helsinki 
Phone: +358 9 561 420 
Fax: +358 9 563 3989 Page 1 
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Test results for serial no. : 965509168182491 

Flow 
(lM) 

Head 
(m) 

U1 (V) U2 (V) U3 (V) I avg. (A) P1 (kW) Eta (%) 

Point 1 134.11 32.35 415 415 415 114.3 64.4 66.1 

Point 2 150.96 30.56 414 415 415 118.0 67.1 67.4 

Point 3 166.04 28.65 414 414 414 120.2 68.4 68.3 

45 
00- 

35- 70 

± 30 
-4 : 

40 

15 It., 

10.'20 

5 10 

0 0 

1.11111111111,11.11 
r '41.11 1 

" - - 1..11'111 I 1'11111 

1:: 11111 11111.1 111.1 
a_ I I. I r I. I I , I 

e e 1 1, 1 I. 1 1 1 I 1, 

I. V- 1 I. 1 11 I. 1 1. 1 11111 111-11111-111,) 1. 1 I 

I I I 111 1. 1 I. . I I I I- 111 
f -- - - - -- - -- -f 

1 

- - ; - :4. 

70 80 90 i 00110 120130 140150160170100496200$0,22C00240 
Flow pi 
-Bs Total -P1 

70. 

00' 

=* 

30. 

20 

10 

Page 2 
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Test Report for Pump 

Manual test procedure IM 1l rib IIFC) 

No.: Date of test : 13.10.2004 18:30 

Operator : JSA Tester : V7186186 

Serial no. : 96550916A182491 SAP-code : 96550916 

Pump Type : 

Flow 
(Us) 

Head 

(m) 

U1 (V) U2 (V) U3 (V) I avg. (A) P1 (kW) Eta (%) 

Point 1 126.32 32.81 415 415 416 113.3 63.5 63.8 

Point 2 142.85 31.51 414 415 415 117.6 66.4 66.0 

Point 3 148.47 30.81 415 415 415 118.4 67.1 67.1 

Point 4 159.81 29.39 414 414 414 119.8 68.1 67.8 

Point 5 172.44 27.93 415 415 415 121.4 69.2 68.6 

100 

50 90 

80 
40 

70 
35 rn 

V- C'n 

-0 

- 25 
50 

20 40 

3 15 0 

10 20 

5 10 

0 =0 

111 .1 1 111 1.11 
1 

: 1 

t I 

--4 - - -',.. -,--2,-'. -',. - 2,- ',- I 
', 1111111 1 1 tr r It t 1 

r r 1 

.. -J- --I:- -.1---1.--' -1--.1...--,- --,1-- . , --- J--- -.I - ,- - Cj ..J. 
I 11 f1111 11111 111.111.1.f 11,11. till. 

1 11'1111 
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 

Flow Ns] 

-H Total -Eta Total -P1 

Jy Grundfos Environment Finland Ab 
Kaivokselantie 3-5, Vantaa 
P.O. Box 1036 
Fin-00101 Helsinki 
Phone: +358 9 561 420 
Fax: +358 9 563 3989 

0 
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Test Report for Pump 
ISO 9906 Grade 2 

Verification of duty point Int IUP IGO IF CUP 

Customer : 

Order No. : 

Date of test 13.10.2004 15:36 

Tester : W186186 Operator : JSA 

Serial No. : 96550916B182492 SAP-Code : 96550916 

Pump type : 

Customer request : 

Flow (Vs) Head (m) 

Duty point 150.00 30.00 

Oy Grundfos Environment Finland Ab 
Kaivokselantie 3-5, Vantaa 
P.O. Box 1036 
Fin-00101 Helsinki 
Phone: +358 9 561 420 
Fax: +358 9 563 3989 Page 1 
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Test Report for Pump 

Manual test procedure 1W IN VP IFC31 

der No.: Date of test : 13.10.2004 15:12 

Operator : JSA Tester : V7186186 

Serial no. : 96550916A182492 SAP-code : 96550916 

Pump Type : 

' 

Flow 
(Us) 

Head 

(m) 

U1 (V) U2 (V) U3 (V) I avg. (A) P1 (kW) Eta (%) 

Point 1 130.11 32.44 416 416 416 114.1 63.8 65.0 

Point 2 143.06 31.43 416 416 417 117.0 65.7 67.1 

Point 3 148.12 30.78 415 415 415 117.2 66.1 67.6 

Point 4 165.25 28.58 415 415 415 118.9 67.4 68.7 

Point 5 174.31 27.76 415 415 415 119.8 67.9 69.6 

100 

90 
45 

80 

4° 
70 

35 rn 
60 

-1 30 

a 25 50 

3 40 

15 30 

10 20 

5 10 

0 0 

--- --- - - - - - 

r-- 

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 
Flow [Ifs] 

-H Total - Eta Total - P1 

Oy Grundfos Environment Finland Ab 
Kaivokselantie 3-5, Vantaa 

411 P.O. Box 1036 
Fin-00101 Helsinki 
Phone: +358 9 561 420 
Fax: +358 9 563 3989 
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OritUPdDIPCP,SVir 

ELECTRIC MOTOR TEST REPORT 

Pump manufacturer: 
Pump ordered by: 
Purchase order no: 
Manufacturers order no.: 
Items: 

OY GRUNDFOS ENVIRONMENT FINLAND AB 

Grundfos Pumps PTY.LTD 

79353 
114645 

Motor: HU194601A13ZB49 
Pump: S2654BM2A513ZB49 
Serial no. 182491 

This certifies that the motors have been tested in production process as follows: 

Tightness of the motor, testing pressure 0.8 bar 
Dielectric test 
Insulation resistance test 
Earth continuity test 
Idle current test 
Protection device circuit. 

Result of work test measurement: Motor has passed the tests 

Vantaa, Finland 18/10/2004 

OY GRUNDFOS ENVIRONMENT FINLAND AB 
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11110 N ID IFCIOS ,V1°6 

ELECTRIC MOTOR TEST REPORT 

Pump manufacturer: 
Pump ordered by: 
Purchase order no: 
Manufacturers order no.: 
Items: 

OY GRUNDFOS ENVIRONMENT FINLAND AB 
Grundfos Pumps PTY.LTD 
79353 
114645 

Motor: HU194601A13ZB49 
Pump: S2654BM2A513ZB49 
Serial no. 182492 

This certifies that the motors have been tested in production process as follows: 

Tightness of the motor, testing pressure 0.8 bar 
Dielectric test 
Insulation resistance test 
Earth continuity test 
Idle current test 
Protection device circuit. 

Result of work test measurement: Motor has passed the tests 

Vantaa, Finland 18/10/2004 

OY GRUNDFOS ENVIRONMENT FINLAND AB 
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Patrick Lane Sewage Pumping Station 
Functional Specification 

1. Introduction 

1.1 Scope of Document 

This document outlines the functional requirements for the control, monitoring and telemetry of the sewage 
pumping station incorporating the Variable Speed Drives (VSD's), Inlet Knife Gate Valve, the switchboard and 

instrumentation. 

The control circuitry for the pumping station is shown on drawings 486/5/7-NK206 to NK220 inclusive and this 

document should be read in conjunction with these drawings. The drawing list is contained in attachment 1. 

All figures relating to flow rates and pump and valve kW ratings are indicative only and may vary depending on 

the equipment selected by the Contractor and accepted by the Principal. 

1.2 Purpose and Scope of Upgrade 

The Patrick Lane sewage pump station is required to relieve the surcharging in the Coronation Drive gravity 
sewer. Under wet weather flow conditions, the gravity sewer is susceptible to surcharge and overflows to the 

environment. 

The Patrick Lane pump station will be connected to the gravity sewer via a short inlet pipe and automated knife 

gate valve. During wet weather events the knife gate valve will open and allow water to flow into the well. This 

sewage will then be pumped into the rising main. This will continue until the level in the gravity sewer has 

receded, at which point the knife gate valve shall close and the pumps shall stop under level control. 

The wet well shall house the two submersible pumps and the knife gate valve and valve actuator. 

1.3 Patrick Lane Pump Station Overview 

The sewage Pumping Station is of underground configuration operating in wet weather conditions only, with a 

wet well operating volume (under surcharge) of approximately 10 kI. The pump station will operate as a 

surcharge pump station, only allowing flows into the wet well during periods of surcharge in the adjacent gravity 
sewer. The wet well will be free to drain back into the gravity sewer at the end of the surcharge event. The 
pump station will have two submersible type sewage pumps installed in the Pump Well operating as duty/standby 

units. The pumps are interlocked so that only one pump can operate at a time. The station output with one pump 

operating at minimum speed will be approximately 20 I/sec, and at maximum speed will be approximately 150 

I /sec. 

2. Pump Station Operation 

2.1 Overview 

The pump station normally operates with the Pump Station Selector Switch in Remote Auto mode. This enables 
the PLC to start and stop the pumps and vary the operating speed, in response to the wet well level. When the 
Pump Station Selector Switch is in Local, the pumps can be started or stopped by using the local Start/Stop push 

buttons mounted on the switchboard. If the Pump Station is selected to Remote Manual from the Network 
Control Room Graphic Display at Cullen Avenue, the pumps can be started and stopped by the operator at 

Cullen Avenue. In all modes of operation the pumps will only be controlled by the PLC. 

Only one pump will operate at any time. 

When the wet well level reaches a predetermined level, the Duty Pump is started, provided it satisfies all the 

enabling conditions. 
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2.2 Pump Station Control 

The pump station can operate in three modes as follows: 

Remote Auto Mode 

Remote Manual Mode 

Local Manual Mode 

These modes are selectable via a Local/Remote selector switch mounted on the switchboard, and a Remote 
Auto/Remote Manual software selection at Cullen Avenue. 

When Remote Auto is selected, the control of the pump station will be based on the current state of the sewage 

wet well level with the station operating on a duty/standby configuration. 

When Remote Manual is selected, the operators at Cullen Avenue can start and stop pumps and open and close 

the Inlet Knife Gate Valve from the Graphic Display. 

When the pump station is in Local Manual mode, the pumps can be started or stopped and the Inlet Knife Gate 
Valve can be opened and closed, via local start/stop pushbuttons mounted on the switchboard. (Note: the local 
controls are wired to the PLC and all modes of operations are via PLC only). 

2.3 Pump Duty Selection 

The Pump Duty Selection function will monitor the availability of both pumps on the site and control the rotation 

of the pumps. 

Only one pump is permitted to operate at any time. Under no circumstances shall the PLC permit two pumps to 

operate together. One pump shall be known as the "Duty Pump", the other pump shall be known as the "Standby 
Pump". 

Initially the pump duty shall be: 

Pump 1 Duty 

Pump 2 Standby 

The pump duty shall rotate as follows: 

Pump 1 Standby 

Pump 2 Duty 

The duty rotation shall occur after each pump operation. The tables above define the two possible duty 
selections for the pump. Upon PLC power-up, pump 1 shall be the Duty Pump. 

If the operator requests the standby pump to operate, it shall become the Duty Pump and start if the start-up 
conditions described in section 3.3 are met. 

2.4 Pump Station Remote Auto Control 

When the Pump Station is in Remote Auto mode, the level in the Coronation Drive gravity sewer shall be 
monitored by the PLC. If the level in the Coronation Drive gravity sewer rises above a preset SCADA adjustable 
level for a PLC adjustable time period, this shall indicate that the pump station is required to operate. This 
condition shall open the Inlet Knife Gate valve, which will allow sewage to flow from the gravity sewer into the wet 
well. 

Control of the pumps will be based on the wet well level with the pumps operating in a Duty/Standby 
configuration. Under normal conditions, with the wet well rising and the wet well level signal valid, the site will 

operate in a level mode affected by a Proportional/Integral/Derivative (PID) Controller that will reside in the PLC. 
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The pumps shall be controlled such that the pump station output for one pump shall be between approximately 
20 I /sec (minimum) to approximately 150 I /sec (maximum). 

The wet well level set points will be as follows: 

Wet Well Level Function 

-3.16 mAHD Stop Duty Pump 

-2.50 m mAHD Start Duty Pump 

-2.20 mAHD Set point 

il , -1 II ." 
"TBA by BW" mAHD Surcharge Imminent Alarm (Level Switch) 

The Coronation Drive gravity sewer level set points will be as follows: 

Gravity Sewer Level Function 

-4.12 mAHD Low Level - Close Inlet Knife Gate Valve 

-2.50 mAHD High Level - Open Inlet Knife Gate Valve 

-1.50 mAHD High Level (Level Switch) 

The duty pump will be requested to start at minimum speed (25 Hz, this speed will be a set constant and will be 

used in all Auto PLC controlled conditions as the pump minimum speed) when the wet well level exceeds the 
start Duty Pump level (-2.50 mAHD). The pump will then operate under PID control to maintain level at - 

2.20mAHD. The pump speed shall be capable of varying from minimum speed of 25 Hz to deliver approximately 
50 I /sec to maximum speed of 50Hz to deliver approximately 150 I /sec. The modulating PID control will continue 

until the Stop Duty Pump level (-3.16 mAHD) is reached. 

The Duty Pump will continue to operate as described above. Should the wet well level fall below the Stop Duty 

Pump Set point (-3.16m) after a PLC adjustable time period, the Duty Pump shall ramp to minimum speed and 

stop. 

If the Duty Pump is not available for automatic operation, the standby pump shall operate in its place. 

If the surcharge imminent alarm input fails to clear within a time determined by the surcharge imminent active 
timer (initially set to 120 seconds) an alarm shall be generated and sent to the operators SCADA system. 

The PLC shall continuously monitor the level in the Coronation Drive gravity sewer. If the level in the gravity 
sewer falls below a SCADA adjustable level for a PLC adjustable time period, this shall indicate that the pump 

station is no longer required to operate. This shall start the well washing (as described in section 2.3) and after a 

SCADA adjustable time period of 20 minutes the Inlet Knife Gate Valve shall close. 

2.4.1 Wet well Level Transmitter Failure 

In the event of a failure of the wet well level probe, the operating pump shall continue to operate at the 
last calculated speed. Should the Start Duty Pump Level Switch become active the Duty Pump shall start 
(if it is not already operating) and operate at full speed. The pump shall continue to operate until the level 

falls below the low level switch, at which point the pump shall ramp to minimum speed and stop. 

2.4.2 PID Controller 

The PID controller shall be executed in the PLC. The set point, control terms (proportional, integral and 

derivative), Auto/Manual and manual output shall all be adjustable by technical staff only. A bumpless 

transfer shall be achieved in transferring from auto to manual or manual to auto. 
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2.4.3 Well Washing 

When the pump station is no longer required to operate, a well washing sequence shall be executed. The 

washing solenoid valve shall open to spray fresh water on the well walls. This shall continue for a preset 
duration, adjustable from the SCADA. 

The washing sequence shall be monitored by an inline flow switch, located in the water supply line after 
the solenoid line. If water flow is not detected after a PLC adjustable time of 20 seconds, a flow low alarm 

shall be raised. The washing sequence shall continue, even if the flow low alarm is active. If flow is 

detected after the well washing sequence is completed, after a PLC adjustable time of 20 seconds, a 

solenoid failed to close alarm shall be raised. 

2.4.4 Inlet Knife Gate Valve Controls 

The Inlet Knife Gate Valve shall normally be controlled by the PLC in Remote Auto mode in response to 

the Gravity Sewer level. The valve can be controlled by the operator in Local mode. By switching the 

pump station to local the valve may be opened and closed using the open and close pushbuttons in the 

switchboard. 

The valve position is indicated by the lamps adjacent to the control pushbuttons. 

The valve may also be operated in the field (ie at the valve). To operate, the valve is selected to 'local' 

and opened or closed using the rotating selector switch. The valve position is indicated at the valve. 

When in 'local', the valve is unavailable for PLC control. 

2.4.5 Wet well Level Transmitter Failure 

In the event of a failure of the wet well level probe, the operating pump shall continue to operate at the 

last calculated speed. Should the Start Duty Pump Level Switch become active the Duty Pump shall start 
(if it is not already operating) and operate at full speed. 

2.4.6 Coronation Drive Gravity Sewer Level Transmitter Failure 

In the event of a failure of the Coronation Drive Gravity Sewer level probe, the knife gate valve will retain 

its current position. Should the Gravity Sewer High Level Switch become active, the knifegate valve will 

open (if it is not already open). The valve shall remain open and can be closed by the operator manually 

when the pump station is no longer required. 

2.5 Backup Power Supply 

The switchboard shall have a facility for connection of a portable standby generator. The transfer from normal 

supply to generator supply shall be via the manual transfer switch. 

The standard Brisbane Water RTU configuration shall provide battery backup to the RTU. 

3. Pump Station Functional Requirements 

3.1 Pump Station Equipment 

The Patrick Lane Pumping Station comprises the following equipment and instrumentation: 

One Duty and one Standby 85 kW Raw Sewage Pumps No 1 and 2 

One Inlet Knife Gate Valve with motorised actuator 

Wet well level transmitter type: submersible Vega probe with a Vega Level Monitor located in the RTU 

Cabinet. 

Coronation Drive Gravity Sewer level transmitter type: submersible Vega probe with a Vega Level Monitor 

located in the RTU Cabinet 

"Surcharge imminent" Multitrode type level probe with the relay mounted in the RTU Cabinet 

"Start Duty Pump Level Switch" Multitrode type level probe with the relay mounted in the RTU Cabinet 
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 Coronation Drive Gravity Sewer "High Level" Multitrode level probe with the relay mounted in the RTU 
Cabinet 

"Low Level" Multitrode type level probe with the relay mounted in the RTU Cabinet 
Pump Discharge Pipe: Vega probe with a Vega Pressure Monitor located in the RTU Cabinet 

Variable Speed Drives VSD1 and VSD2, sized to suit pumps and shall be Danfoss 6000 Series. 

Reflux Valve Limit Switches. 

Emergency Stop on the MCC. 

Pump Station Local/Remote Selector Switch mounted in the Switchboard. 

RTU and PLC located in the Switchboard. 

Pump Motor Power Transducer. 

Pump Motor Current from the VSD. 

Well washer solenoid valve with flow switch. 

Satec C191HM Power Monitor on the Incoming Power Supply. 

3.2 Signals 

A brief description of each fault signal is given below: 

3.2.1 Pump Station Power Available 

If a "Station Power Failure" signal (provided by Power Failure Relay - PFR) is detected from the site, an 

alarm will be generated after a PLC adjustable time period has elapsed. This will make all pumps 

unavailable for PLC control. The alarm will be monitored at Cullen Avenue. The pumps shall become 
available if the power has been restored for a PLC adjustable time, initially 30 seconds (of sufficient 
duration for the VSD's to power up and be ready for operation). 

During a power failure period, all alarms from the drive controls shall be inhibited to prevent nuisance 
alarms. Level alarms shall continue to be monitored. 

3.2.2 Pump Thermal Overload Fault 

The pump thermal overload protection shall be incorporated in the pump VSD. If a thermal overload is 

detected by the VSD, the VSD warning signal to the PLC will be on and the VSD will keep running the 

pump at a reduced load. If the thermal overload exceeds a preset limit in the VSD, then the pump will be 

stopped by the VSD and the VSD Ready signal to the PLC will be off. This will make the pump 

unavailable for PLC control until the fault has cleared and the VSD has been reset (Refer to Pump VSD 

Fault in Section 3.2.5). 

3.2.3 Pump Thermistor Fault 

The motor thermistors will be wired to the VSD and the VSD will provide protection for the pump motor. 

With station power available, the presence of a pump motor thermistor fault signal will cause the VSD to 

provide a Warning signal to the PLC and the VSD will keep running the pump at a reduced load. If the 

thermistor fault signal persists for more than a preset time (set in the VSD), then the pump will be stopped 
by the VSD and the VSD Ready signal to the PLC will be off. This will make the pump unavailable for 
PLC control until the fault has cleared and the VSD has been reset (Refer to Pump VSD Fault in Section 
3.2.5). 

3.2.4 Pump Bearing Thermistor Fault 

The lower bearing thermistor shall be connected to a thermistor relay to provide protection for the pump 
bearings. 

With station power available, the presence of a bearing thermistor fault signal will cause the pump to stop. 

This will make the pump unavailable for operation until the fault has cleared by pressing the local reset 

pushbutton. 
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3.2.5 Pump VSD Ready and In Auto Mode 

Each of the two sewage pumps at the Patrick Lane Pumping Station will be driven by its own VSD. The 
local control keypad for each VSD will be mounted on the switchboard. The following control functions 
are available on the keypad: 

When the VSD is selected to Local mode, the speed can be adjusted from the potentiometer 

located on the switchboard door. 

When the VSD is selected to Auto mode, it will be controlled via the remote signals coming to the 
VSD with all local control signals being inactive. 

The following VSD signals will be connected to the pump station PLC: 

"VSD Warning" PLC digital input signal: this signal will be on when the VSD is powered up and it 

detects one of the following listed faults: 

Mains Imbalance. 
Overvoltage or Undervoltage. 
Inverter Overloaded. 
Motor Thermal Overload. 

Motor Thermistor Fault. 

Overcurrent. 
When the VSD Warning signal is detected, the VSD will run the pump at a reduced load to let the 

motor recover and the fault to clear. If the fault does not clear within a time period set in the VSD, 

then the pump will be tripped by the VSD and the "VSD Ready" PLC input signal will be off. 

"VSD Ready" PLC digital input signal: this signal will be on when the VSD is powered up and the 

following conditions are not present: 
One of the VSD Warning signals listed above has not tripped the pump. 
One of the VSD essential faults has not been detected. The VSD Essential faults are: 

a) Earth Fault. 

b) Switch Mode Fault. 

c) Short Circuit. 
d) Auto-optimisation not OK. 

e) Heat-sink Temperature Too high. 

f) Motor Phase Failure. 

g) Inverter Fault. 

If any one of these essential faults is detected, the VSD will stop the pump and the "VSD Ready' 
PLC input signal will be off. 

"VSD Auto mode Selected" this signal will be on if the drive is selected to Auto on the keypad and 

is ready for remote control. 

"VSD Running" this signal will be on when the drive is running. 

"VSD Running Speed" PLC analog input signal will provide 4-20mA VSD running Hz to the PLC. 

When selected to Auto mode with the pump station mode selector switch in Remote, each Variable 
Speed Drive speed will be controlled via an analogue output from the PLC. The pump operating 
speed will be set by the PLC as explained in Section 2.4. 

A VSD will be available for PLC control if the "VSD Ready" and "VSD Auto Selected" signals are on. 

The pump "VSD Ready" fault will be unlatched and the pump will become available for PLC control if any 
of the following conditions are true: 

i) The pump VSD Ready fault condition is reset (VSD Ready PLC input signal active) and the local 

reset push-button is pressed. 
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ii) The pump VSD Ready fault condition is reset (VSD Ready PLC input signal active) and a reset is 

issued from Cullen Avenue. 
iii) The Pump VSD Ready reset delay timer times out. This will be indicated by the pump VSD Ready 

auto reset flag being active. 

When the pump VSD resets, the VSD Auto reset timer will start. The VSD Ready delay reset timer is 

used to allow a preset time to pass before unlatching the fault. 

3.2.6 Pump Stator Housing Water Detected 

If water is detected in the pump stator housing, a "Pump Stator Housing Water Detected" alarm is 

generated after a PLC adjustable time period has elapsed. This will make the pump unavailable for PLC 

control. 

3.2.7 Pump VSD Fault Count Exceeded 

The maximum number of times a VSD Not Ready signal is permitted to trip and be re-set in any 8 (eight) 

hour period shall be adjustable from the SCADA. The selection shall be 0, 1, 2 or 3 (eg if 0 is selected, 

the pump shall lockout on the first trip). If the fault count gets up to the selected limit, a fault count 
exceeded flag will be set. This will lockout the pump and will make it available for PLC control. The pump 

lockout will be cleared if one the following conditions is met: 

i) The local pump fault reset push-button is pressed. 
ii) The remote pump fault reset is issued form Cullen Avenue. 

3.2.8 Pump Emergency Stop 

There is one emergency stop push-button for each sewage pump, mounted on the switchboard. Upon 

detection of the operation of the Emergency Stop pushbutton via PLC digital input signals, the Pump 

Emergency Stop Flag will be latched on and the pump will be unavailable. If the station is in remote, the 
flag will remain latched on until the Emergency Stop pushbutton has been released and either the pump 
local reset pushbutton has been operated or the station is switched to local. If the station is in local the 

flag will remain latched on until the emergency stop pushbutton has been released. 

The emergency stop pushbutton shall be hard-wired to open the Isolating Contactor. 

3.2.9 Pump Reflux Valve Failed 

The PLC will monitor the pump reflux valve microswitch digital input at all times. 

The reflux valve microswitch contact states will be as follows: 

Pump Stopped - Reflux Down and Reflux Microswitch Contact CLOSED. 
Pump Running - Reflux Up and Reflux Microswitch Contact OPEN. 

On pump startup, a PLC adjustable reflux microswitch timer of 30 second shall be started. If the reflux 

valve fails to open within this time period, then the reflux valve fail to open flag will be latched on and the 
pump shall stop and become unavailable for PLC control. If a pump is running and the reflux valve 

closes, after a PLC adjustable 30 second delay, then the reflux valve fail to open flag, will be latched on 

and the pump shall stop and become unavailable for PLC control. 

The pump reflux valve fail to open fault will be unlatched if any of the following three conditions are true: 

i) The local pump reset pushbutton is pressed. 
ii) A reset from Cullen Avenue occurs. 
iii) The pump reflux fail to open delay reset timer times out. This will be indicated by the pump reflux 

fail to open fault auto reset flag being active. 
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If a pump stops and the reflux valve fails to close within a set time period, an alarm "Pump Reflux Valve 
Closing Fault" will be generated. This condition will not cause the pump to become unavailable for PLC 

control. The closing fault will be cleared based on conditions I) and ii) above. 

3.2.10 Pump Reflux Valve Failed Count Exceeded 

The maximum number of times the reflux valve is permitted to trip in any 8 (eight) hour period is 

adjustable from the SCADA. The selection shall be 0, 1, 2 or 3 (eg if 0 is selected, the pump shall lockout 

on the first trip). If the fault count gets up to the selected limit, a fault count exceeded flag will be set. 

This will lockout the pump and will make it unavailable for PLC control. The pump lockout will be cleared 

if one the following conditions is met: 

i) The Local pump fault reset push-button is pressed. 

ii) The Remote pump Fault reset is issued from Cullen Avenue. 

3.3 Pump Start/Stop Sequence 

A sewage pump is deemed to be available when there is power to the site, there are no failures or faults, and any 

fault counters have not exceeded the defined limits. 

An available pump is either running or can be started to run if the pump start conditions are met. If a pump 

becomes unavailable for PLC control, it will be stopped and prevented from starting until it becomes available 

again as detailed below. 

A pump will be available for PLC control if the following conditions are met: 

Pump Station Power Available 

Pump VSD is Ready 

Pump VSD is in Auto Mode 

Pump Stator Housing Water Detected is Healthy 

Pump VSD Fault Count Exceeded is Healthy 

Pump Emergency Stop is Healthy 

Pump Reflux Valve Failed is Healthy 

Pump Reflux Valve Failed Count Exceeded is Healthy 

If any of these conditions are not met, then the pump is unavailable for PLC control and will not be able to be 

started automatically or locally via the local start push-button. 

The pump individual control function monitors any request for the pump to start and/or stop. This results in the 

issuing of a start or a stop command to the pump. 

The pump will start if all the following conditions are true: 

i) The pump is available for PLC control. 
ii) The pump is not locked out. 
iii) The pump is requested to run. 

The pump will stop if any of the following conditions are true: 

i) The pump is requested to stop. 

ii) The pump is no longer available for PLC control. 

When the pumping station is switched to local mode, any running pump will be stopped and the PLC will perform 

no automatic pump controls until the station is returned to remote. 

With the station in local, the pumps can be started via the "Start" pushbutton mounted on the switchboard. The 

pump will run until the "Stop" pushbutton is pressed. 
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The start-up sequence for a pump will be executed in the following manner: 

Wet well level transmitter signal reaches pump start set point (for the pump in Remote mode) or pump 

Start push-button is pressed (for the pump is Local mode). 

Energise the VSD Run/Stop relay. The VSD starts at minimum running speed (25 Hz), the VSD running 
relay changes sate to indicate the pump is running. Set VSD rail to ramp timer at 30 secs delay (initially). 

Reflux Valve Limit Switch delay timer (0 - 30secs) is energised. 
If the Reflux Valve Limit Switch breaks before Reflux Valve Limit Switch delay timer expires, then the 

energised run relay remains energised. 

Pump running light on local panel is energised. 

The stop sequence for a pump will be executed in the following manner 

Wet Well Level is at the pump stop set-point (for the pump in Remote mode) or the Pump Stop 

Pushbutton is pressed (for the pump in Local mode). 

De-energise VSD Run/stop relay, VSD deceleration is initiated. 

Start reflux timer (0 - 60secs) delay. 

Once the VSD has ramped down to 0Hz, the VSD running signal will be inactive. 

Run light on local panel is de-energised. 

The Emergency Stop sequence for a pump will be executed in the following manner: 

MCC Emergency Stop pushbutton is pressed. 

This will open the pump isolating contactor 

De-energise VSD Run/stop relay. 

Run light on local panel is de-energised. 
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4. PLC Functionality 

4.1 RTU and PLC Alarms and Calculations 

The following is a summary of the alarms performed in the RTU: 

i) RTU Power Fail Alarm. 
ii) RTU Low Battery Alarm. 

The following is a summary of the alarms and calculations performed in the PLC: 

iii) Station Power Fail Alarm. 

iv) Wet Well Level. 

v) Wet Well Volume. 

vi) Wet Well Monitor. 

vii) Wet Well Inflow and Inflow Integration. 

viii) Wet Well Overflow Volume. 

ix) Wet Well Surcharge Probable Alarm. 

x) Wet Well Surcharge Imminent Alarm. 

xi) Wet Well Surcharge Occurrence Duration and Alarm. 

xii) Flow Rate Calculation 
xiii) Pressure Measurement Conversion. 
xiv) Delivery Pressure Monitor. 

xv) Pump Availability. 
xvi) Pump Running. 
xvii) Pump Number of Starts. 
xviii) Pump Hours Run. 

xix) Pump Reflux Valve Failure. 
xx) Pump Variable Speed Drive Not Ready. 

xxi) Pump Variable Speed Drive Warning. 
xxii) Pump Emergency Stop 
xxiii) Plant Availability Index for Pumps. 

xxiv) Plant Utilisation Index for Pumps. 

xxv) Hydraulic Power Consumption 
xxvi) Electrical Power Consumption. 
xxvii) Motor Current Monitor. 

xxviii) Motor Power Monitor. 

xxix) Motor Efficiency 
xxx) Pump Not in Auto Mode. 
xxxi) Pump Running Speed. 
xxxii) Pump Speed Control. 
xxviii) Well Washer Control. 
xxxiv) Inlet Knife Gate Valve. 

xxxv) Pump Station Electrical Surge Protection Alarm. 

A brief description of each item is given below. 

4.1.1 RTU Power Fail Alarm 

When a "RTU Power Failure" (derived from battery charger input under voltage) signal is detected from 

the site, an alarm will be generated after a pre-defined time period has elapsed. 

4.1.2 RTU Low Battery Alarm 

When a "Battery LOW" signal is detected from the RTU battery, an alarm will be generated after a pre- 

defined time period has elapsed. 

4.1.3 Station Power Fail Alarm 

Refer to section 3.2.1. 
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4.1.4 Wet Well Level 

The Wet Well level is derived from the standard 4-20mA analogue signal scaled in MAHD (Metres 

Australian Height Datum). 

The level readings will be clamped and alarmed at the minimum and maximum levels of the level probe 

with a preset percentage variance. A filtered level will be calculated over a 5 by 5 second sampling 

periods. 

4.1.5 Wet Well Volume 

The Wet Well Volume is derived from the Wet Well Level. The level is compared against an adjustable 
look up table that derives a volume based on level segment entries. 

4.1.6 Wet Well Monitor 

The filtered wet well level will be checked for operator adjustable limits. At PLC initialisation the limits will 

be set to default values stored in the PLC. 

4.1.7 Wet Well Inflow and Inflow Integration 

Flow into the wet well will be calculated using the wet well level. From the wet well level signal and using 

provided constants, the storage value (in cubic metres) for any wet well level can be determined. At 
constant specified periods an increase in storage capacity will be calculated for that period. The increase 

will be converted to litres per minute inflow value. This calculation will only occur when the pumps are not 

in operation. 

During times when a pump is operating and for a defined period after the pump has stopped, the inflow 

will be kept constant at the value prior to the pump operation. 

The measured inflow shall be integrated to give a cumulative total, in kilolitres (kI), of the flow through the 
sewage system site. The daily flows shall be used in reports. 

Integration of the flow during periods where the Wet Well Level signal is determined to be invalid will use 

a zero value for Flow Rate. 

4.1.8 Wet Well Overflow Volume 

The overflow volume shall be calculated during the overflow incident from the time that the level is above 

the overflow level and from the look-up table relating the volume flowing through the overflow to this 

height. The overflow volume shall be recorded for use in reports. 

The overflow volume calculation shall be performed every 5 seconds when a surcharge is occurring. 

4.1.9 Wet Well Surcharge Probable Alarm 

A "surcharge probable" alarm will be generated when the predicted time to overflow is 30 minutes or less. 

The alarm calculation shall be initiated when the level in the wet well is above the Duty Pump start level 

for a PLC adjustable period of time and shall be reset when the wet well falls below this level. 

The rate of change in level shall then be calculated over a rolling 5 minute period. 

From the actual level in the wet well, the overflow level and the rate of change of level, a predicted time to 

overflow shall be calculated. If this time is less than 30 minutes, an alarm shall be generated. 

This alarm shall be used to initiate an indication on the detail page of the time of day when the predicted 
surcharge will occur (ie. time of day of alarm plus predicted time until surcharge). 
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4.1.10 Wet Well Surcharge Imminent Alarm 

A "surcharge imminent" alarm will be generated when the "Surcharge Imminent" level switch, mounted 
300mm below the overflow level is activated. 

Note that the Surcharge Imminent Alarm is not raised if a Wet Well Calibration is in progress (refer to 

Section 4.2.3). This is due to the Calibration using the Surcharge Imminent Electrode as the sequence 
terminator. 

Once activated, an alarm dead band shall maintain this alarm active for a minimum period of ten (10) 

minutes. 

4.1.11 Wet Well Surcharge Occurrence Duration and Alarm 

A surcharge occurs when the sewage level is at or above a level 25mm below the overflow level. Once 

this alarm has been activated, an alarm dead band shall maintain this alarm for a minimum period of ten 

(10) minutes. 

The surcharge incident duration shall also be calculated. The duration of a surcharge incident shall be 

defined as the time from which a "surcharge occurring" alarm becomes active until the same alarm 

becomes inactive. The beginning time and the end time of the surcharge incident shall be recorded for 
use in reports. 

4.1.12 Flow Rate Calculation 

The pump performance curves shall be stored in the PLC memory for a range of pump speeds to form a 

series of look-up tables. Given a particular pump speed, the flow shall be calculated based on the 
discharge pressure less the static head pressure from the wet well. 

4.1.13 Pressure Measurement Conversion 

The Pressure measurements Conversion will calculate the equivalent pressure in kiloPascals (kPa) and 

Metres Above Australian Height Datum (MAHD). The field input shall be read as kPa. 

Pressure readings will be clamped at the minimum and maximum pressure readings for the pressure 

gauge range with a preset percentage variance. 

The pressure in kPa is required to be converted to Meters Water Gauge (MWG). 

Conversion to MWG 

Pressure kPa is converted to MWG by dividing by a conversion factor. 

Pressure (MWG) = Pressure (kPa)/k 

Where: 

Pressure (kPa) is the engineering units signal from the pressure transmitter in kPa units. 

Pressure (MWG) is the pressure in meters water gauge. 

k is the kPa to MWG conversion factor of 9.803. 

Conversion to MAHD 

The pressure MAHD is calculated by adding the elevation value of the pressure transducer to the 

pressure measurement. 

Where: 

Pressure (MAHD) = Pressure (MWG) + Ep (MAHD) 
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 Pressure (MWG) is the pressure in metre unit. 

Ep (MAHD) is the elevation of the pressure transducer. 

Pressure (MAHD) is the pressure in MAHD unit. 

4.1.14 Delivery Pressure Monitor 

The Delivery Pressure Alarm function will monitor pressure signals from Delivery Pressure meter. 
Pressure signals beyond alarm limits will cause alarms to be generated. 

Separate high and low alarms shall be provided for each single and parallel pump combinations. 

The alarm limits used are: 

High Pressure Limit, and 

Low Pressure Limit 

The alarming for pressure shall be inhibited when there is no pump running to avoid nuisance alarms. 

When a pump begins to run or stop, the pressure Inhibit Alarm Timer (set to 10 secs) for the pressure 

meter shall begin timing. The alarming for the pressure meter shall be temporarily inhibited until after the 

time expires. 

4.1.15 Pump Availability 

Refer to Section 3.2. 

4.1.16 Pump Running 

The Pump Running function will determine whether a particular pump is running or stopped by monitoring 
the Pump Variable Speed Drive VSD Running" digital input. 

4.1.17 Pump Number of Starts 

The Pump Number of Starts function will monitor and calculate the number of pump starts that have 

occurred since reset. 

A pump, when selected in remote, is only permitted 12 starts within any 1 hour period. To ensure this 

limit is not exceeded, the pump will not be permitted to start again for five (5) minutes after the pump 

completes a full start-up sequence. This will ensure that only a maximum of 12 pump starts can occur for 
each pump every hour. 

In the event of a surcharge, or the pump being selected is in LOCAL, this lockout will be disabled allowing 
the pump to start. 

4.1.18 Pump Hours Run 

The Pump Hours Run function will monitor the number of hours that is run by a pump. 

4.1.19 Pump Reflux Valve Failure 

Refer to Section 3.2.9 

4.1.20 Pump Variable Speed Drive Not Ready 

Refer to Section 3.2.5. 

4.1.21 Pump Variable Speed Drive Warning 

Refer to Section 3.2.5. 
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4.1.22 Pump Emergency Stop 

Refer to Section 3.2.8. 

4.1.23 Plant Availability Index for Pumps 

A progressive monthly plant availability index shall be calculated for each group of functionally related 
plant. An item of plant is said to be "available" whenever normal operation is possible, ie. when the 
following conditions are true: 

i) The equipment is available for normal operation (ie. not local, power available and no tripped 
faults). 

ii) The equipment is not locked out and a request to operate has been made. 

For each item of plant, including sewage pumps, and remote controlled valves, the times and dates for 
changes in the "plant availability" shall be recorded for use in the calculation of a plant availability index. 

NOTE: The time and date of changes in the "plant availability" will be stored in an analogue history buffer 
at the master station. A process called "histproc' will handle this functionality. 

At any instant, percentage availability "A" shall be given by: 

A = (Capacity Available / Capacity Installed) x 100 

The plant availability index shall be the progressive mean of "A" above, reset at the beginning of every 
month. 

A low priority "station outage" alarm shall be produced and used to initiate reports when the plant 

availability for the group of functionally related plant falls below an operator adjustable minimum 
percentage. 

The intention is that the alarm should indicate when insufficient plant is available for normal design 
operation. For example, in a site with two pumps where one is normally for standby, the alarm shall be 

initiated when the plant availability is less than 1/2. 

4.1.24 Plant Utilisation Index for Pumps 

A progressive monthly plant utilisation index shall be calculated for each group of functionally related 

plant. An item of plant is said to be "utilised" when it is operating normally, ie. pump is on-line or running. 

At any instant, the percentage utilisation "U" shall be given by: 

U = (Capacity Operating / Capacity Installed) x 100 

The plant utilisation index shall be the progressive mean of "U" above, reset at the beginning of every 
month. 

4.1.25 Hydraulic Power Consumption 

The Hydraulic Power Consumption will be used to calculate Motor Efficiency as explained in Section 
4.1.29. 

Daily hydraulic power consumption shall be calculated for each single pump from the product of pressure 
and flow as follows: 

Where: 

Ph = K * Fe * M * dT 

Ph - the hydraulic power consumption (kWHr) 
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Fe the pump delivery flow rate (I/sec) derived (see "Flow Estimation" below) 
M the differential pressure generated by the pump (see "Differential Pressure" 

below) 
K an estimated constant derived from the pump test characteristics relating the 

product of F * P to power (kW) 

dT - the number of hours in the integration period (24 hours) 

In order to calculate the hydraulic energy supplied by a pump, it is necessary to measure the differential 

pressure (M) and the estimated generated flow (Fe). 

Flow Estimation, Fe 

The flow used shall be that calculated in Section 4.1.12. 

Differential Pressure, M 

The differential pressure can be calculated using pump delivery pressures less pump suction pressure: 

Where: 

M = Delivery Pressure - Wet Well Level (MAHD) 

M is the differential pressure generated by the pump 

The calculations shall not be carried out when a pump is not operating, ie the last calculated value shall 

be retained as the current value. 

It shall be possible for the operator to readily adjust calculations and constants. Adjustments would, for 
example, be required when a pump is replaced or overhauled. 

4.1.26 Electrical Power Consumption 

The Electrical Power Consumption calculation will work out the electrical power consumption of each 

pump. Power consumption shall be calculated using the motor kW readings and by integration over the 

operating time. 

Where: 

Pe = P * dT 

Pe the electrical power consumption (kWHr) 
P power (kW) reading 

dT the number of hours in the integration period. 

Daily electrical power consumed for each single pump shall be calculated. 

The calculations shall not be carried out when a pump is not operating, ie the last calculated value shall 

be retained as the current value. 

It shall be possible for the operator to readily adjust calculations and constants. Adjustments would, for 
example, be required when a pump is replaced or overhauled. 

4.1.27 Motor Current Monitor 

The Motor Current sequence will monitor the motor current signal and generate appropriate alarms. High 

and low alarms shall be provided for each motor current monitored. 

Alarms shall be inhibited when the pump is off. Alarms shall also be inhibited for a given period of time 
after the pump starts running. 

Each pump will have an individual PLC adjustable time delay period initially set to 30 seconds. 
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4.1.28 Motor Power Monitor 

The Motor Power function will monitor the motor power (kW) signal, perform signal filtering, and generate 
appropriate high and low alarms for each pump. 

The alarming for a given pump shall be inhibited when the pump stops running. The high and low alarm 

flags shall not cause any control action to be initiated, eg stopping a pump already running. 

When a pump starts to run, the Pump Power Inhibit Alarm Timer (set to 30 secs) for the operating pump 
shall begin timing. The alarming for each pump shall be temporarily inhibited until after the timer times 
out. 

4.1.29 Motor Efficiency 

The motor efficiency will be calculated as the ratio between the hydraulic power consumption, Ph, over 
the electrical power consumption, Pe, measured over the same period of time: 

Where: 

Ee = 
h 

x 100 
Pe 

Ee percentage motor efficiency 
Pe - electrical power consumption 
Ph - hydraulic power consumption 

Separate efficiency calculations shall be carried out for each pump. 

4.1.30 Pump Not in Auto Mode 

Refer to Section 3.2.5. 

4.1.31 Pump Running Speed 

Each pump VSD will provide a 4-20 mA analog input to the PLC to indicate the pump running speed. The 

PLC will monitor this signal. 

4.1.32 Pump Speed Control 

When the pumping station is in Remote mode, the pump speed will be controlled by the PLC as explained 

in Section 2.4. When the pumping station is in local mode, the pump speed will be controlled from the 

speed potentiometer. 

4.1.33 Well Washer Control 

Refer to Section 2.4.3. 

4.1.34 Inlet Knife Gate Valve 

If at any time the Inlet Knife Gate Valve is selected to local at the actuator, the "Inlet Knife Gate Valve Not 
in Remote" alarm shall be generated. If the monitor relay in the actuator activates, the "Inlet Knife Gate 

Valve Fault" alarm shall be generated. 

If a command to open the valve is initiated, either automatically by the PLC or locally at the switchboard or 
remotely by the operator, a surveillance timer shall start. If the valve fails to reach the open position after 

a PLC adjustable time period of 120 seconds, a "Failed to Open" alarm shall be generated. Similarly for 
closing a "Failed to Close" alarm shall be generated. 
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S 

4.1.35 Pump Station Electrical Surge Protection Alarm 

If the surge diverters on the incoming supply fall to 60% capacity due to their operation in diversion of 
surge voltages, an alarm shall be initiated. This signifies that the surge diverters should be replaced at 

the next maintenance opportunity. 

4.2 RTU and PLC Controls and Sequences 

Initially after power up or after downloading new code, the RTU shall perform the following control: 

Set the communication destination to Cullen Avenue. 

The PLC shall perform the following control: 

Set Pump 1 as Duty Pump. 

Reset the duty lock flag. 

Set the first initialise flag after downloading only. 

Set the PLC start flag. This flag will be reset after the first scan. 

Set the first power up flag after restoration of power only. 

Reset the battery fault flag. 

The following is a summary of the controls and sequences performed in the PLC: 

a) Cathodic Protection Test Sequence 
b) Pump Duty Selection 
c) Pump Station Control 
d) Pump Individual Control 
e) Pump Status Indication Lamp 

411 
f) Valve Status Indication Lamps 

Presented below is a brief description of each item and its functionality. 

4.2.1 Cathodic Protection Test Sequence 

The PLC shall be configured for future installation of Cathodic Protection equipment to be added if 
required in the future. 

The Cathodic Protection Test Sequence will control the cathodic protection equipment and monitor its 

performance. The following PLC configuration shall be provided to allow future installation of the Cathodic 

Protection equipment. 

The monitoring and control sequence shall be as follows: 

a) The digital input "CP power available' shall be continuously monitored and, upon change of state, 

logged and alarmed. 

b) The rectifier voltage and current shall be continuously monitored and alarmed and logged if the 

values are above or below alarm limits. These alarm limits shall be readily adjustable by the 

operator from the control page. Upon the above alarm being initiated, the rectifier unit shall be de- 

energised via the digital output "De-energise CP rectifier unit", until the local or remote reset is 

activated. 

c) At predetermined times, selectable by the operator from a control set-up page at Cullen Avenue, a 

test sequence shall be initiated. It shall also be possible to initiate a sequence at any time by 

"manual" selection. It is likely that the sequence will be initiated no less frequently than once a 

month or more frequently than once every 12 hours, ie 

12 hours <= time between test sequences <= 1 month. 
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d) When the test sequence is initiated, the digital output "connect CP reference electrodes" shall be 

energised. After this relay is energised, the reference electrode "on potential" voltages shall be 

monitored, logged and alarmed if the values are above or below alarm limits. These alarms shall 
be readily adjustable by the operator from the control page. 

e) Upon completion of the above and after a time delay of one second, the digital output "De-energise 
CP rectifier unit" shall operate, causing the reference voltage to decay. After a SCADA adjustable 

time of between 0.1 and 60 seconds, the analog "off potential' shall be monitored, logged and 

alarmed if the values are above or below limits. These alarm limits shall be readily adjustable by 

the operator from the control page. 

f) After the completion of the above, the relay "Connect CP reference electrodes' and relay "De- 

energise CP rectifier unit" shall de-energise and the sequence returns to the start. 

4.2.2 Pump Duty Selection 

See Section 2.3. 

4.2.3 Pump Station Control 

See Section 2.2. 

4.2.4 Pump Individual Control 

See Section 3.2. 

4.2.5 Pump Status Indication Lamp 

The Pump Status Indication Lamp PLC output will remain steady on if the pump has completed its start up 

sequence and the pump VSD running input is active. The lamp will remain active until this signal 
becomes inactive. 

The pump status indication lamp will flash slow (1 sec on / 1 sec off) if the pump is unavailable for PLC 

control. The lamp will cease to flash slow when the pump becomes available for PLC control. 

The pump status indication lamp will flash fast (0.2 sec on / 0.3 sec off) if the pump is locked out due to 

the lock out timer not expired. The lamp will cease to flash fast when the lockout timer expires. 

4.2.6 Valve Status Indication Lamps 

The Valve Status Indication Lamp PLC outputs shall indicate the position of the Inlet Knife Gate Valve. 

When the valve is in the closed position, the red lamp shall be on steady. When the valve is opening or 
closing, neither lamp shall be on. When the valve reaches the open position, the valve Green lamp shall 

be on. 

A valve fault such as a Thermal Overload detected by the valve starter, a fail to open or a fail to closed 
shall cause the Amber fault lamp to flash. If the valve was open or closed at the time, the appropriate 

Green or Red lamp (respectively) shall remain on. 

When the valve is requested to open, a PLC adjustable timer (initially set to 120 seconds) shall begin 
timing. If the valve fails to reach the open position before this time expires, a "Failed to Open" alarm shall 
be raised. When the valve is requested to close, a PLC adjustable timer (initially set to 120 seconds) shall 
begin timing. If the valve fails to reach the closed position before this time expires, a "Failed to Close" 
alarm shall be raised. 

4.3 Summary of PLC Generated Alarms 

The following alarms will be generated by the PLC and sent to Cullen Avenue. Most of these alarms are point 

attributes that are set and reset using handlers in the PLC. Some, however, are actual digital inputs (DIT) and 

pseudo digital inputs (DIP) allocated a channel in the PLC. 
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Code Alarm Description Type 

StnXmainsFail Power Fail Alarm DIP 

StnXmainsprotFail Pump Station Electrical Surge Protection Alarm DIP 

RtuXmainsFail RTU Power Fail Alarm DIP 

RtuXbatteryAlarm RTU Battery Alarm DIP 

WwlXlevellnvalid Wet Well Level Invalid DIP 

WwlxhighAlarm Wet Well High Level DIP 

WwlXsurchPrbAlm Surcharge Probable Alarm DIP 

WwlXsurchlmmAlm Wet Well Surcharge Imminent Alarm DIP 

WwlXsurchOccAlm Surcharge Occurring Alarm DIP 

PreXinvalid Pressure invalid flag DIP 

PreXalarmInhibit Pressure Alarming Inhibited DIP 

PreXlowAlarm Pressure Low Alarm Flag DIP 

PreXhighAlarm Pressure High Alarm Flag DIP 

PmpXrflxOpenFit Reflux Valve Fail to Open Flag DIP 

PmpXrflxOpenRst Reflux Fail To Open Fault Auto Reset Flag DIP 

PmpXrflxCloseFit Reflux Valve Closing Fault Flag DIP 

PmpXrflxOpenExcd Reflux Valve Fault Count Exceeded Flag DIP 

pmpXVSDWarn VF Drive Warning Flag DIP 

pmpXVSDFault VF Drive Not Ready Flag DIP 

pmpXVSDExcd VF Drive Fault Count Exceeded Flag DIP 

pmpXVSDAuto VF Drive in Auto Mode Flag DIP 

pmpXVSDReset VF Drive Trip Auto Reset Flag DIP 

pmpXemergencyStp Emergency Stop Pushbutton Fault Flag DIP 

pmpXlockout Lockout Flag DIP 

stnXoutage Pump Station outage alarm DIP 

pmpXcurrLoAlarm Current Low Alarm Flag DIP 

pmpXcurrHiAlarm Current High Alarm Flag DIP 

pmpXmotorPwrLoAl Power Low Alarm Flag DIP 

pmpXmotorPwrHiAl Power High Alarm Flag DIP 

cprXrectVoltLoAl Rectifier Voltage Low Alarm DIP 

cprXrectVoltHiAl Rectifier Voltage High Alarm DIP 

cprXrectCmtLoAl Rectifier Current Low Alarm DIP 

cprXrectCmtHiAl Rectifier Current High Alarm DIP 

cprXonPtnlLoAl Refr Electrode On Potential Lo Alarm DIP 

cprXonPtnlHiAl Refr Electrode On Potential Hi Alarm DIP 

cprXofPtnlLoAl Refr Electrode Off Potential Lo Alarm DIP 

cprXofPtnlHiAl Refr Electrode Off Potential Hi Alarm DIP 

wwlXcaliFault Calibration Error Alarm Flag DIP 

wwlXcaliStrtReq Operator Initiate Calibration Check Request DIP 

wwlXcaliFailed Calibration Sequence Failed Flag DIP 

wwlXcaliAborted Calibration Aborted Flag DIP 

wwlcaliLocAbort Calibration suspended due to Local Mode switch DIP 
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Code Alarm Description Type 

wwlXcaliRemResum Resume Calibration Check after Suspend Rqst DIP 

stnXoperate Duty Pump Required to Operate DIP 

pmpXfau It Pump Failure Status DIP 

vlvopenFault Inlet Knife Gate Valve Failed to Open DIP 

vIvcloseFau It Inlet Knife Gate Valve Failed to Close DIP 

vlvFault Inlet Knife Gate Valve Fault DIP 

vlvrem Inlet Knife Gate Valve Not in Remote 

gslevelinvalid Gravity Sewer Level Invalid DIP 

Well Washing Flow Low DIP 

Well Washing Solenoid Failed to Close DIP 

5. I/O Listing 

The following I/O List is the proposed minimum I/O associated with the Patrick Lane Pumping Station PLC. The 

final list will be developed by the contractor to reflect the details of the equipment supplied. 

At the completion of commissioning there shall be 10 % spare I/O of each type. 
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Digital Input Card No 1- Rack 1 Slot 3 

Address Mnemonic Description LED Off LED On 

DI 1 P1Pwr Pump No 1 Power On Off On 

012 P1SrPB Pump No 1 Start Pushbutton Not Pressed Pressed 

013 P1SpPB Pump No 1 Stop Pushbutton Not pressed Pressed 

014 P1Rst Pump No 1 Reset Pushbutton Not Pressed Pressed 

DI5 P1SpPB Pump No 1 Emergency Stop Pushbutton Pressed Not Pressed 

016 P1 Pump No 1 Bearing Thermistor Trip 

017 P1 Pump No 1 Stator Housing Water Detected 

018 P1VSDW Pump No 1 VSD Warning No Warning Warning 

019 P1VSDRD Pump No 1 VSD Ready Not Ready Ready 

D110 P1VSDA Pump No 1 VSD Auto Selected Not in Auto Auto 

Dll 1 P1VSDR Pump No 1 VSD Running Not Running Running 

DI12 P1 Pump No 1 Thermistor Trip 

DI13 P1 Rflx Pump No 1 Reflux Valve Micro Switch Valve Open Valve Closed 

D114 P1 Pump No 1 Isolating Contactor Closed Open Closed 

DI15 

DI16 

Digital Input Card No 2 - Rack 1 Slot 4 

Address Mnemonic Description LED Off LED On 

DI17 P2Pwr Pump No 2 Power On Off On 

DI18 P2SrPB Pump No 2 Start Pushbutton Not Pressed Pressed 

DI19 P2SpPB Pump No 2 Stop Pushbutton Not pressed Pressed 

DI20 P2Rst Pump No 2 Reset Pushbutton Not Pressed Pressed 

DI21 P2SpPB Pump No 2 Emergency Stop Pushbutton Pressed Not Pressed 

DI22 P2 Pump No 2 Bearing Thermistor Trip 

DI23 P2 Pump No 2 Stator Housing Water Detected 

DI24 P2VSDW Pump No 2 VSD Warning No Warning Warning 

DI25 P2VSDRD Pump No 2 VSD Ready Not Ready Ready 

DI26 P2VSDA Pump No 2 VSD Auto Selected Not in Auto Auto 

DI27 P2VSDR Pump No 2 VSD Running Not Running Running 

DI28 P2 Pump No 2 Thermistor Trip 

DI29 P2Rflx Pump No 2 Reflux Valve Micro Switch Valve Open Valve Closed 

DI30 P2 Pump No 2 Isolating Contactor Closed Open Closed 

DI31 

DI32 
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Digital Input Card No3 - Rack 1Slot 5 

Address Mnemonic Description LED Off LED On 

DI49 PRst Pump Station Alarm Reset Not Reset Reset 

DI50 PstPWR Pump station Mains Failure Not on On 

DI51 PstLR Pump Station Selector Remote Selected Local Remote 

DI52 PstSrg Pump Station Surcharge Imminent Level Switch High Not High 

DI53 Pump Station Power Healthy 

DI54 Pstlnt Pump Station Cubicle Door Open Closed Open 

DI55 Well Washing Flow Switch No Flow Flow 

DI56 Start Duty Pump Level Switch High Not High 

DI57 Gravity Sewer Level High Switch 

DI58 Spare 

DI59 Pump Station Surge Protection Alarm Healthy Not Healthy 

DI60 Spare 

DI61 Spare 

DI62 Cathodic Protection (Future) 

DI63 Cathodic Protection (Future 

DI64 Cathodic Protection (Future) 

Digital Input Card No4 - Rack 1 Slot 6 

Address Mnemonic Description LED Off LED On 

DI65 Inlet Knife Gate Valve Open Pushbutton Not Pressed Pressed 

DI66 Inlet Knife Gate Valve Close Pushbutton Not Pressed Pressed 

DI67 Inlet Knife Gate Valve Open Not Open Open 

DI68 Inlet Knife Gate Valve Closed Not Closed Closed 

DI69 Inlet Knife Gate Valve Fault Fault Not Fault 

DI70 Inlet Knife Gate Valve Remote Selected Not Remote Remote 

DI71 Spare 

DI72 Spare 

DI73 Spare 

DI74 Spare 

DI75 Spare 

DI76 Spare 

DI77 Spare 

DI78 Spare 

DI79 Spare 

DI80 Spare 
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Digital Output Card No 3 - Rack 1 Slot 9 

Address Mnemonic Description LED Off LED On 

D017 RecD De-energise rectifier unit (Future) Off On 

D018 Refelc Connect Reference electrode (Future) Off On 

D019 CPAIrm Cathodic protection alarm (Future) No alarm Alarm 

D020 Spare 

D021 Spare 

D022 Spare 

D023 Spare 

D024 Spare 

Digital Output Card No 2 - Rack 1 Slot 8 

Address Mnemonic Description LED Off LED On 

D09 Inlet Knife Gate Valve Open Indication Not Opened Opened 

D010 Inlet Knife Gate Valve Close Indication Not Closed Closed 

D011 Inlet Knife Gate Valve Fault Indication Not Fault Fault 

D012 Inlet Knife Gate Valve Open Open 

D013 Inlet Knife Gate Valve Close Close 

D014 Sit Attention Alarm 

D015 Well Washing Solenoid Valve Open Close Open 

D016 Spare 

Digital Output Card No 1- Rack 1 Slot 7 

Address Mnemonic Description LED Off LED On 

001 P1Sts Pump No 1 Status Not running Running 

D02 P1FRST Pump No 1 Fault Reset Not reset Reset 

DO3 Spare 

D04 P1VSDRn Pump No 1 VSD Run Stop Run 

D05 P2Sts Pump No 2 Status Not running Running 

DO6 P2FRST Pump No 2 Fault Reset Not reset Reset 

DO7 Spare 

D08 P2VSDRn Pump No 2 VSD Run Stop Run 
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Analog In ut Card No 1- Rack 1 Slot 10 

Address Mnemonic Description 4 - 2OmA Engineering Units 

All P1kW Pump No 1 Power 0 -100 kW 

Al2 P1Amps Pump No 1 Current 0 - 200 Amps 

Al3 P1VSDsp Pump No 1 VSD Speed 0 - 50 Hz 

Al4 Spare 

Al5 WTWLV Wet well level -4.5 m - 3.5 m 

Al6 DlvPrss Delivery pressure 0 - 500 kPa 

Al7 Gravity Sewer Level 

A18 Spare 

Al9 P2kW Pump No 2 Power 0 -100 kW 

A110 P2Amps Pump No 2 Current 0 - 200 Amps 

A111 P2VSDsp Pump No 2 VSD Speed 0 - 50 Hz 

A112 Spare 

A113 Rectl Rectifier Current (Future) 

A114 RectV Rectifier Voltage (Future) 

A115 Retell Reference Electrode No 1 (Future) 

A116 Refel2 Reference Electrode No 2 (Future) 

Analog Out ut Card No 1- Rack 2 Slot 1 

Address Mnemonic Description 4 - 20mA Engineering Units 

A01 P1SPC Pump No 1 Speed Command 0 -100% 

A02 P2SPC Pump No 2 Speed Command 0 -100% 

A03 Spare 

A04 Spare 
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Attachment 1- Drawing Schedule 

Drawing No. Title 

486/5/7-KJ005 Patrick Lane Power and Metering Schematic Diagram Sheet 1 

486/5/7-KJ006 Patrick Lane Power and Metering Schematic Diagram Sheet 2 

486/5f7-KJ007 Patrick Lane RTU Cabinet Schematic Diagram Sheet 1 

486/5/7-KJ008 Patrick Lane RTU Cabinet Schematic Diagram Sheet 2 

486/5/7-KJ009 Patrick Lane RTU Cabinet Schematic Diagram Sheet 3 

486/5/7-KJ010 Patrick Lane Pump No 1 Schematic Diagram 

486/5/7-KJ011 Patrick Lane Pump No 2 Schematic Diagram 

486/5/7-KJ012 Patrick Lane Inlet Knife Gate Valve Schematic 

486/5/7-KJ013 Patrick Lane Switchboard General Arrangement 
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BRISBANE CITY COUNCIL 
Brisbane Water 
PATRICK LANE PUMP 
STATION 

SP 306 OPERATING AND MAINTENANCE MANUAL 
Part 2: Installation and Commissioning 

Contract No.: BW.30079-02/03 
M & E Fitout & Commissioning 

6. Training Program 
If required and requested by Brisbane Water training on the GRUNDFOS pumps can be supplied by 
the manufacturer. All remaining items supplied are standard items supplied to Brisbane Water on 
various other installations. These are items that are familiar to Brisbane Water personnel and no 
training is required. 
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BRISBANE CITY COUNCIL 
Brisbane Water 
PATRICK LANE PUMP 
STATION 

SP 306 OPERATING AND MAINTENANCE MANUAL 
Part 3: Appropriate Records 

Contract No.: BW.30079-02/03 
M & E Fitout & Commissioning 

Part 3: Appropriate Records 

`+cciion ( intent Pa 
7 
8 

9 

10 

Methodology Statement 
Completed Pre-Commissioning and Commissioning Report 3 

As Constructed Drawings 4 
List of Contract Variations and Plant Modifications 
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BRISBANE CITY COUNCIL 
Brisbane Water 
PATRICK LANE PUMP 
STATION 

SP 306 OPERATING AND MAINTENANCE MANUAL 
Part 3: Appropriate Records 

Contract No.: BW.30079-02/03 
M & E Fitout & Commissioning 

7. Methodology Statement 
The methodology for the Patrick Lane Pump Station portion of works under Contract No. BW. 
30079-02/03, are as per the attached document titled Methodology Statement on Procedure to carry 
out Patrick Lane Works. 
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Methodology Statement 
on Procedure to carry 
out Patrick Lane Works 
ISSUE: 01 
DATE: 10/02/2005 

REDIRECTION OF HEROES AVENUE SEWERAGE 
PUMP STATION, MECHANICAL & ELECTRICAL 
FITOUT AND COMMISSIONING 
CONTRACT NO.: BW.30079-02/03 
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Doc No.: WMS_PL Contract BW.30079-02/03 - HEROES AVENUE MECHANICAL & ELECTRICAL FITOUT hps 
Date : 10/02/2005 Patrick Lane Work Method Statement HVAC 

REVISION STATUS 

Date Description Original Review Approval 

10/02/2005 Issued for Approval Garth Hamilton Graham James 

The information contained in this document is the property of HVAC/H PS Queensland Pty Ltd and must not be used for commercial or 
other purposes without prior approval. 
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Doc No.: WMS_PL Contract BW.30079-02103 - HEROES AVENUE MECHANICAL & ELECTRICAL FITOUT tips 
Date : 10/02/2005 Patrick Lane Work Method Statement HVAC 

1. OVERALL MANAGEMENT 

The project manager will set up a "kick-off' meeting with Brisbane Water. All 

aspects of the works are to be discussed. 

All work is to be carried out at "Patrick Lane" site on Coronation Drive Taringa. 

Scheduling and planning of this aspect of the project is the single most important 

criteria if a successful outcome is to be achieved. 

HVAC/hps planning engineer will work closely with the project team to monitor any 

design and construction issues that may arise. 

2. METHOD STATEMENT 

The works shall comprise the following principal activities plus all other activities 

necessary for the completion of the works as may be reasonably inferred from the 

Drawings and Specifications: 

Fitout existing wet well structure with all appurtenances and benching; 

Two new submersible sewage pumps; 

Power supply, controls and electrical works; 

New pipework, fittings, valves and actuator; and 

Surface works including stairs, general services, vent stack and fan pit. 

3. CONSTRUCTION METHODOLOGY - DETAILED BREAKDOWN 

1. Install Ladder in Existing Wet Well. 

2. Excavate area between existing pipework chamber and existing wet well 

including excavation for electrical conduit installation. De-watering as required. 

3. Install non-return valve and dismantling joint in existing valve chamber. 

4. Install flanged mild steel fusion bonded PE lined and coated pressure 

pipework, fittings and supports between dismantling joint and existing wet well. 

5. Continue 100mm Electrical conduit run from existing to RPZ housing and Limit 

switches in valve chamber. 
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Doc No.: WMS_PL Contract BW.30079-02/03 - HEROES AVENUE MECHANICAL & ELECTRICAL FITOUT hps 
Date : 10/02/2005 Patrick Lane Work Method Statement ' HVAC 

6. Install PE induct ventilation pipework and fittings 

7. Refill and compact excavated area. 

8. Construct Induct / Fan pit. 

9. Install in existing wet well, flanged mild steel fusion bonded PE lined and 

coated pressure pipework, fittings and supports 

10. Install UPVC educt ventilation pipework and fittings 

11. Install bar screens in manhole. 

12. Construct benching in base of wet well. 

13. Line wet well with protective coating 

14. Install valve actuator and housing 

15. Install well washer and water supply pipes and fittings 

16. Install new submersible pumps 

17. Construct concrete slab for switchboard 

18. Electrical fit out 

19. Construct concrete stairs 

20. Connect rising main scour valve to PE discharge line within valve pit 

21. Construction of Vent Pole 

22. Construct new curbing and reinstate grassed area 

23. Commission site 
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BRISBANE CITY COUNCIL 
Brisbane Water 
PATRICK LANE PUMP 
STATION 

SP 306 OPERATING AND MAINTENANCE MANUAL 
Part 3: Appropriate Records 

Contract No.: BW.30079-02/03 
M & E Fitout & Commissioning 

8. Completed Precommissioning and Commissioning Report 
This section to be completed later. 
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BRISBANE CITY COUNCIL 
Brisbane Water 
PATRICK LANE PUMP 
STATION 

SP 306 OPERATING AND MAINTENANCE MANUAL 
Part 3: Appropriate Records 

Contract No.: BW.30079-02/03 
M & E Fitout & Commissioning 

9. As Constructed Drawings 
Please refer to Appendix 30: As Built Drawings for the following drawings. 

IAN Draw ink; 

No. 

486/5/7-KJ001 

CNN / 

DV k(' / 
MI: 
Drawing; 
No. 
ME029 

Wyk. 

A 

Draw ino Title ,., 

MH 2/1 PS 1/1 AND PS 2/1 CONTRACTOR LAYDOWN 
AND SITE ACCESS 

486/5/7-KJ002 ME030 B PUMP STATION PS 1/1 AND PS 2/1 GENERAL 
ARRANGEMENT 

486/5/7-KJ003 ME031 A PUMP STATION PS 1/1 AND PS 2/1 DETAILS 
486/5/7-KJ004 ME032 A PUMP STATION PS 1/1 AND PS 2/1 GSD, TED, TAC 

486/5/7-KJ006 0203-E201 B PATRICK LANE PS POWER DISTRIBUTION 
SCHEMATIC DIAGRAM 

486/5/7-KJ007 0203-E202 B PATRICK LANE PS PUMP 01 SCHEMATIC DIAGRAM 
486/5/7-KJ008 0203-E203 B PATRICK LANE PS PUMP 02 SCHEMATIC DIAGRAM 
486/5/7-KJ009 0203-E204 B PATRICK LANE PS MOTORISED VALVE SCHEMATIC 

DIAGRAM 
486/5/7-KJ010 0203-E205 B PATRICK LANE PS DC POWER SUPPLY SCHEMATIC 

DIAGRAM 
486/5/7-KJ011 0203-E206 B PATRICK LANE PS MITS RTU DIGITAL INPUT SHEET 1 

486/5/7-KJ012 0203-E207 B PATRICK LANE PS MITS RTU DIGITAL INPUT SHEET 2 

486/5/7-KJ013 0203-E208 B PATRICK LANE PS MITS RTU DIGITAL OUTPUT 
486/5/7-KJ014 0203-E209 B PATRICK LANE PS MITS RTU ANALOGUE INPUT 
486/517-KJ015 0203-E210 B PATRICK LANE PS PLC DIGITAL INPUTS SLOT 3 

486/5/7-KJ016 0203-E211 B PATRICK LANE PS PLC DIGITAL INPUTS SLOT 4 

486/517-KJ017 0203-E212 B PATRICK LANE PS PLC DIGITAL INPUTS SLOT 5 

486/5/7-KJ018 0203-E213 B PATRICK LANE PS PLC DIGITAL OUTPUTS SLOT 6 

486/5/7-KJ019 0203-E214 B PATRICK LANE PS PLC ANALOGUE INPUTS SLOT 7 

486/5/7-KJ020 0203-E215 B PATRICK LANE PS PLC ANALOGUE INPUTS SLOT 8 

486/5/7-KJ021 0203-E216 B PATRICK LANE PS PLC ANALOGUE OUTPUT SLOT 9 
486/5/7-KJ022 0203-E217 B PATRICK LANE PS CABLING BLOCK DIAGRAM 
486/5/7-KJ023 0203-E218 B PATRICK LANE PS CABLE SCHEDULE 

486/5/7-KJ025 HVAC- C CORONATION DRIVE PUMP STATIONS PS 1/1 AND PS 
2/1 PLAN 

486/517-KJ026 HVAC- C CORONATION DRIVE PUMP STATIONS PS 1/1 AND PS 
2/1 ELEVATION 

486/5/7-KJ027 HVAC- C CORONATION DRIVE PUMP STATIONS PS 1/1 AND PS 
2/1 PIPE FITTING DETAILS 

486/5/7-KJ028 HVAC-SK- 
01 

A CORONATION DRIVE PUMP STATIONS PS 1/1 AND PS 
2/1 PLAN OF FLANGE MODIFICATIONS 
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BRISBANE CITY COUNCIL 
Brisbane Water 
PATRICK LANE PUMP 
STATION 

SP 306 OPERATING AND MAINTENANCE MANUAL 
Part 3: Appropriate Records 

Contract No.: BW.30079-02/03 
M & E Fitout & Commissioning 

BW Di iN ing (AV / 

No. IIVAC / 

111).A. 

Drass log 
No. 

Rev. DraNling Title 

7690-G20 4 MPA PATRICK LANE SWITCHBOARD GENERAL 
ARRANGEMENT 

7690-G21 5 MPA PATRICK LANE SWITCHBOARD GENERAL 
ARRANGEMENT 

7690-G22 5 MPA PATRICK LANE SWITCHBOARD SECTIONAL 
VIEWS 

7690-G24 1 MPA PATRICK LANE SWITCHBOARD GENERAL 
ARRANGEMENT 
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BRISBANE CITY COUNCIL 
Brisbane Water 
PATRICK LANE PUMP 
STATION 

SP 306 OPERATING AND MAINTENANCE MANUAL 
Part 3: Appropriate Records 

Contract No.: BW.30079-02/03 
M & E Fitout & Commissioning 

10. List of Contract Variations and Plant Modifications 
The contract variations for contract BW.30079-02/03 are as listed in the attached variation register. 

IIV1C 
NO. 

1 

DESCRIPTION DATE 
SI BMITTED 

21/07/2004 Additional Bank Guarantees for Early Payment 
2 Upgrade of Motor Insulation from Class F to H on Pumps 21/07/2004 

3A Tender Vs 'Issued for Construction' Drawing Changes - Civil 15/10/2004 

3B Tender Vs 'Issued for Construction' Drawing Changes - Mechanical 

3C_1 Heroes Ave Tender Vs Construction Dwg. Changes - Electrical 15/10/2004 

3C_2 Hockings Street Tender Vs Construction Dwg. Changes - Electrical 25/11/2004 

3C_3 Patrick Lane Tender Vs Construction Dwg. Changes - Electrical 22/12/2004 

4 Hockings St Electrical Supply & Streetlight Mains Relocation 09/08/2004 

5 Remove Trees, garden bed & stairs Heroes Ave (PS-37) 25/08/2004 

6A Installation of Temporary Wet Well (Hallco's Work) 01/12/2004 
6B Installation of Temporary Wet Well (HVAC's Work) 01/12/2004 

6B-1 Installation of TWW Additional Pipework and Cabling 09/02/2005 
6B-2 Provision of Access Ladders and Platforms in Temporary Wet Well 04/02/2005 

6B-3 Provision and Maintenance of Odour Control Equipment in Temporary 
Wet Well 

04/02/2005 

6C Deletion of Grit Chamber 16/12/2004 
6D Contract Oncost and Contract Profit 10%and overhead 10% 11/01/2005 

7 Transformer Culvert and Conduits 22/09/2004 
7 Rev 1 Transformer Drawing, Retaining wall, Concrete Pad, Safety Fence 27/10/2004 

8 Harmonic Filter IP Upgrade 13/10/2004 
9 Hockings St Streetlight Upgrade 14/10/2004 

10A EOT Claim #1 14/10/2004 
10B EOT Claim #2 14/10/2004 
10C EOT Claim #3 14/10/2004 
11 EOT Claim 4B 21/03/2005 
12 Temporary Wet Well Spoil 20/01/2005 
13 Hockings Street Access Dates/ Deletion of Hockings St and XXXX 07/02/2005 

14 Temporary Wet Well Roof 24/01/2005 
15 Bypass Reducer 02/02/2005 
16 Changes Patrick Lane Switchboard and/or Installation (PS-42) 18/08/2005 

17 Practical Completion Dates 22/02/2005 
18 EOT Claim #5 27/01/2005 
19 EOT Claim #6 28/01/2005 
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BRISBANE CITY COUNCIL 
Brisbane Water 
PATRICK LANE PUMP 
STATION 

SP 306 OPERATING AND MAINTENANCE MANUAL 
Part 3: Appropriate Records 

Contract No.: BW.30079-02/03 
M & E Fitout & Commissioning 

11VA(' 
NO. 
20 

DU:S(1(11'TM\ 

Temporary Switchboard Additional \Works 

D.1TE: 
St 13\111 1ED 

09/02/2005 
21 Additional requirements Temporary Wet Well -Pump Base Supports 18/02/2005 

22 Additional requirements Temporary Wet Well - Vega Well Tx 18/02/2005 

23 Additional requirements Temporary Switchboard - Provision of ATS 
(Automatic Transfer Switch) 

18/02/2005 

24 Modification to Si Sewer Connection Line 04/03/2005 
25 H2S Gas in S1 Connection Scouring Pit 04/03/2005 
26 Supply and Installation of Gibault Joint 08/03/2005 
27 Changes Patrick Lane Piping (PS-39) 08/03/2005 
28 Delays due to rising main rupture 11/03/2005 
29 Provision of New Service Pole 21/03/2005 
30 EOT Claim #4 11/01/2005 
31 EOT Claim #7 24/03/2005 
32 Retention of overheads for grit chamber deletion 29/03/2005 
33 Heroes Ave Pump Station New Lightings 09/05/2005 
34 Wet Well Ladder 09/05/2005 
35 Vactor Pipe 
36 EOT 8 28/04/2005 
37 EOT 9 28/04/2005 
38 Extra Works in Wet Well Platform Removal 03/05/2005 
39 Extra Works in Wet Well Benching Removal 02/05/2005 
40 Extra Works Dry Well Isolation 02/05/2005 
41 Hockings Street Enclosure Changes 15/08/2005 
42 Alarms - Withdrawn 
43 Supply & Installation of Self Closing Gates 01/06/2005 
44 Repairs to Wet Well Structure 07/06/2005 
45 Dry Well Platforms- Heroes Ave (PS-22) 07/06/2005 
46 Supply and installation of disconnect boxes Heroes av 07/06/2005 
47 Pressure Gauge Tapping Points 15/06/2005 
48 Supply and Installation of Relays for Grundfos Pump Oil Sensors 22/06/2005 

49 Sump Electrodes for Heroes Avenue 21/07/2005 
50 400NB Gate Valve for Patrick Lane_(PS-9) 21/07/2005 
51 EOT #12 30/06/2005 
52 
53 Wet Well Washer Installation Heroes Avenue (PS-40) 30/09/2005 
54 New Pressure Transmitter for Heroes Avenue(PS-07) 25/07/2005 
55 Mounting Disconnect Boxes incl supply & install of 3 control disconnect 

boxes (PS-08) 
27/07/2005 

56 Cable Socks at Patrick Lane (PS-21) 28/06/2005 
57 Construct and Supply Recirculation pipeline (PS-14) 25/07/2005 
58 Removal of Switchboard Containing Asbestos (PS-17) 21/07/2005 
59 Painting of Patrick Lane Vent pole (PS-20) 25/07/2005 
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BRISBANE CITY COUNCIL 
Brisbane Water 
PATRICK LANE PUMP 
STATION 

SP 306 OPERATING AND MAINTENANCE MANUAL 
Part 3: Appropriate Records 

Contract No.: BW.30079-02/03 
M & E Fitout & Commissioning 

IIVA(' 
NO. 
60 

DESCRIPTION 

By-pass Pumping System Settlement Adjustment 

I) VI'E 
SI. BM ITTED 

21/07/2005 
61 EOT Settlement Adjustment 21/07/2005 
62 Hockings St Takeout Settlement Adjustment 21/07/2005 
63 After Hours Attendance of Bypass(PS-09) 21/07/2005 
64 Extension of temporary Bypass Operation (PS-19) 22/07/2005 
65 New Vent Fan GPO (PS-10) 25/07/2005 
66 After Hours Attendance of Bypass 04/08/05 (PS-24) 05/08/2005 
67 Supply and Installation of 100NB Gate Valve (PS-25) 08/08/2005 
68 Induct Pit Patrick Lane (PS-41) 16/08/2005 
69 Wet Well Covers Heroes Avenue (PS-28) 18/08/2005 
70 Removal of Recirculation Pipeline and Reinstatement of Valve Pit (PS- 

31) 
05/10/2005 

71 Additional Pipe Supports in Dry Well (PS-38) 05/10/2005 
72 Chains for Patrick Lane Pumps (PS-27) 18/08/2005 
73 Switch Board Modifications (Indooroopilly pumping hardware interlock 

(PS-46)) 
25/10/2005 

74 Valve Lockouts (Heroes Ave & Patrick Lane) (PS-44) 25/10/2005 
75 Ladder for Valve Pit - Heroes Avenue (PS-43) 25/10/2005 
76 Preparations For Indooroopilly commissioning incl Barrel Unions & 

Nipples for Vega Pressure gauges (PS-45) 
25/10/2005 

77 Remove Overflow plate - Heroes Ave (PS-34) 21/09/2005 
78 Additional Drafting & Surveying (PS-36) 21/09/2005 
79 Patrick Lane Temporary Fencing (PS-35) 22/09/2005 
80 Extra Works CPS- Patrick Lane (PS-30) 31/10/2005 
81 Extra Works CPS-Heroes Ave (PS-47) 24/11/2005 
82 Valve Testing Heroes Avenue (PS-48) 31/10/2005 
83 Loosen Pump Flanges For Inspection - Heroes Ave (PS-49) 31/10/2005 

84 Indooroopilly Emergency Pumping Commissioning (PS-32) 30/09/2005 

85 Heroes Kick rail & Mesh (PS-50) 31/10/2005 
86 Washdown & Sump Pump Pipework (PS-51) 31/10/2005 
87 Supply of Flexible Connectors for Hocking St (PS-29) 31/08/2005 
88 Supply of Multitrode Probes for Hocking St (PS-33) 31/08/2005 
89 Additional Site Surveys (PS-52) 24/10/2005 
90 Fencing Hire October (PS-53) 31/10/2005 
91 Heroes Ave Valve Backfilling (PS-54) 10/11/2005 
92 Heroes Ave Transformer Landscaping (PS-55) 24/11/2005 
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11. Operation) 

11.1. Operational Procedures 
The pump station normally operates with the Pump Station Selector Switch in Remote Auto 
mode. This enables the PLC to start and stop the pumps and vary the operating speed, in 
response to the wet well level. When the Pump Station Selector Switch is in Local, the pumps 
can be started or stopped by using the local Start/Stop push buttons mounted on the 
switchboard. If the Pump Station is selected to Remote Manual from the Network Control 
Room Graphic Display at Cullen Avenue, the pumps can be started and stopped by the operator 
at Cullen Avenue. In all modes of operation the pumps will only be controlled by the PLC. 

Only one pump will operate at any time. 

When the wet well level reaches a predetermined level, the Duty Pump is started, provided it 
satisfies all the enabling conditions. 

11.1.1. Pump Station Control 
The pump station can operate in three modes as follows: 

Remote Auto Mode 
Remote Manual Mode 
Local Manual Mode 

These modes are selectable via a Local/Remote selector switch mounted on the switchboard, 
and a Remote Auto/Remote Manual software selection at Cullen Avenue. 

When Remote Auto is selected, the control of the pump station will be based on the current state 
of the sewage wet well level with the station operating on a duty/standby configuration. 

When Remote Manual is selected, the operators at Cullen Avenue can start and stop pumps 
from the Graphic Display. 

When the pump station is in Local Manual mode, the pumps can be started or stopped via the 
local start/stop pushbuttons mounted on the switchboard. (Note: the local controls are wired to 
the PLC and all modes of operations are via PLC only). 

11.1.2. Pump Duty Selection 
The Pump Duty Selection function will monitor the availability of both pumps on the site and 
control the rotation of the pumps. Only one pump is permitted to operate at any time. Under no 
circumstances shall the PLC permit two pumps to operate together. One pump shall be known 
as the "Duty Pump", the other pump shall be known as the "Standby Pump". Initially the pump 
duty shall be: 

Pump 1 Duty 
Pump 2 Standby 

I Section adopted from Brisbane Water Document titled "Patrick Lane Functional Specifications". The section 
references in BOLD ITALICS are from the referred document. 
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The pump duty shall rotate as follows: 
Pump 1 Standby 
Pump 2 Duty 

The duty rotation shall occur after each pump operation. The tables above define the two 
possible duty selections for the pump. Upon PLC power-up, pump 1 shall be the Duty Pump. If 
the operator requests the standby pump to operate, it shall become the Duty Pump and start if 
the start-up conditions described in section 3.3 are met. 

11.1.3. Pump Station Auto Remote Control 
When the Pump Station is in Remote Auto mode, the level in the Coronation Drive gravity 
sewer shall be monitored by the PLC. If the level in the Coronation Drive gravity sewer rises 
above a preset SCADA adjustable level for a PLC adjustable time period, this shall indicate that 
the pump station is required to operate. This condition shall open the Inlet Knife Gate valve, 
which will allow sewage to flow from the gravity sewer into the wet well. 

Control of the pumps will be based on the wet well level with the pumps operating in a 
Duty/Standby configuration. Under normal conditions, with the wet well rising and the wet well 
level signal valid, the site will operate in a level mode affected by a 
Proportional/Integral/Derivative (PID) Controller that will reside in the PLC. The pumps shall 
be controlled such that the pump station output for one pump shall be between approximately 20 
1/sec (minimum) to approximately 1501/sec (maximum). 

The wet well level set points will be as follows: 

-2.50 m mAHD 
-2.20 mAHD 
-1.50 mAHD 
"TBA by BW" mAHD 

Stop Duty Num 
Start Duty Pump 
Set point 
Start Duty Pump (Level Switch) 
Surcharge Imminent Alarm (Level Switch) 

The Coronation Drive gravity sewer level set points will be as follows: 

-4.12 mAHD 
-2.50 mAHD 
-1.50 mAHD 

Low Level - Close Inlet Knife Gate Valve 
High Level - Open Inlet Knife Gate Valve 
High Level (Level Switch) 

The duty pump will be requested to start at minimum speed (25 Hz, this speed will be a set 
constant and will be used in all Auto PLC controlled conditions as the pump minimum speed) 
when the wet well level exceeds the start Duty Pump level (-2.50 mAHD). The pump will then 
operate under PID control to maintain level at - 2.20mAHD. The pump speed shall be capable 
of varying from minimum speed of 25 Hz to deliver approximately 50 1/sec to maximum speed 
of 50Hz to deliver approximately 150 1/sec. The modulating PID control will continue until the 
Stop Duty Pump level (-3.16 mAHD) is reached. 

SP306 -O &M MANUAL Rev: A Date: 29 Nov 05 Page: 3 of 14 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 343 of 820



SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 344 of 820



BRISBANE CITY COUNCIL 
Brisbane Water 
PATRICK LANE PUMP 
STATION 

SP 306 OPERATING AND MAINTENANCE MANUAL 
Part 4: Operation and Maintenance 

Contract No.: BW.30079-02/03 
M & E Fitout & Commissioning 

The Duty Pump will continue to operate as described above. Should the wet well level fall 
below the Stop Duty Pump Set point (-3.16m) after a PLC adjustable time period, the Duty 
Pump shall ramp to minimum speed and stop. 

If the Duty Pump is not available for automatic operation, the standby pump shall operate in its 
place. 

If the surcharge imminent alarm input fails to clear within a time determined by the surcharge 
imminent active timer (initially set to 120 seconds) an alarm shall be generated and sent to the 
operators SCADA system. 

The PLC shall continuously monitor the level in the Coronation Drive gravity sewer. If the level 
in the gravity sewer falls below a SCADA adjustable level for a PLC adjustable time period, 
this shall indicate that the pump station is no longer required to operate. This shall start the well 
washing (as described in section 2.3) and after a SCADA adjustable time period of 20 minutes 
the Inlet Knife Gate Valve shall close. 

WET WELL LEVEL TRANSMITTER FAILURE 

In the event of a failure of the wet well level probe, the operating pump shall continue to operate 
at the last calculated speed. Should the Start Duty Pump Level Switch become active the Duty 
Pump shall start (if it is not already operating) and operate at full speed. The pump shall 
continue to operate until the level falls below the low-level switch, at which point the pump 
shall ramp to minimum speed and stop. 

PID CONTROLLER 

The PID controller shall be executed in the PLC. The set point, control terms (proportional, 
integral and derivative), Auto/Manual and manual output shall all be adjustable by technical 
staff only. A bumpless transfer shall be achieved in transferring from auto to manual or manual 
to auto. 

WELL WASHING 

When the pump station is no longer required to operate, a well washing sequence shall be 
executed. The washing solenoid valve shall open to spray fresh water on the well walls. This 
shall continue for a preset duration, adjustable from the SCADA. 

The washing sequence shall be monitored by an inline flow switch, located in the water supply 
line after the solenoid line. If water flow is not detected after a PLC adjustable time of 20 
seconds, a flow low alarm shall be raised. The washing sequence shall continue, even if the flow 
low alarm is active. If flow is detected after the well washing sequence is completed, after a 
PLC adjustable time of 20 seconds, a solenoid failed to close alarm shall be raised. 

INLET KNIFE GATE VALVE CONTROLS 

No actuator was installed for the Inlet Knife Gate Valve and hence it is manually operated. 
Under normal condition, the valve shall remain open at all times. This will allow the gravity 
sewer to be hydraulically linked with the pump station wet well. 
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WET WELL LEVEL TRANSMITTER FAILURE 

In the event of a failure of the wet well level probe, the operating pump shall continue to operate 
at the last calculated speed. Should the Start Duty Pump Level Switch become active the Duty 
Pump shall start (if it is not already operating) and operate at full speed 

CORONATION DRIVE GRAVITY SEWER LEVEL TRANSMITTER FAILURE 

In the event of a failure of the Coronation Drive Gravity Sewer level probe, the knife gate valve 
will retain its current position. Should the Gravity Sewer High Level Switch become active, the 
knifegate valve will open (if it is not already open). The valve shall remain open and can be 
closed by the operator manually when the pump station is no longer required. 

11.1.4. Backup Power Supply 
The switchboard shall have a facility for connection of a portable standby generator. The 
transfer from normal supply to generator supply shall be via the manual transfer switch. The 
standard Brisbane Water RTU configuration shall provide battery backup to the RTU. 

11.2. Fault Protection and Rectification 
A brief description of each fault signal is given below: 

11.2.1. Pump Station Power Available 
If a "Station Power Failure" signal (provided by Power Failure Relay - PFR) is detected from 
the site, an alarm will be generated after a PLC adjustable time period has elapsed. This will 
make all pumps unavailable for PLC control. The alarm will be monitored at Cullen Avenue. 
The pumps shall become available if the power has been restored for a PLC adjustable time, 
initially 30 seconds (of sufficient duration for the VSD's to power up and be ready for 
operation). 

During a power failure period, all alarms from the drive controls shall be inhibited to prevent 
nuisance alarms. Level alarms shall continue to be monitored. 

11.2.2. Pump Thermal Overload Fault 
The pump thermal overload protection shall be incorporated in the pump VSD. If a thermal 
overload is detected by the VSD, the VSD warning signal to the PLC will be on and the VSD 
will keep running the pump at a reduced load. If the thermal overload exceeds a preset limit in 
the VSD, then the pump will be stopped by the VSD and the VSD Ready signal to the PLC will 
be off. This will make the pump unavailable for PLC control until the fault has cleared and the 
VSD has been reset (Refer to Pump VSD Fault in Section 3.2.5). 

11.2.3. Pump Thermistor Fault 
The motor thermistors will be wired to the VSD and the VSD will provide protection for the 
pump motor. With station power available, the presence of a pump motor thermistor fault signal 
will cause the VSD to provide a Warning signal to the PLC and the VSD will keep running the 
pump at a reduced load. If the thermistor fault signal persists for more than a preset time (set in 
the VSD), then the pump will be stopped by the VSD and the VSD Ready signal to the PLC will 
be off. This will make the pump unavailable for PLC control until the fault has cleared and the 
VSD has been reset (Refer to Pump VSD Fault in Section 3.2.5). 
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11.2.4. Pump Bearing Thermistor Fault 
The lower bearing thermistor shall be connected to a thermistor relay to provide protection for 
the pump bearings. 

With station power available, the presence of a bearing thermistor fault signal will cause the 
pump to stop. This will make the pump unavailable for operation until the fault has cleared by 
pressing the local reset pushbutton. 

11.2.5. Pump VSD Ready and In Auto Mode 
Each of the two sewage pumps at the Patrick Lane Pumping Station will be driven by its own 
VSD. The local control keypad for each VSD will be mounted on the switchboard. The 
following control functions are available on the keypad: 

When the VSD is selected to Local mode, the speed can be adjusted from the potentiometer 
located on the switchboard door. 
When the VSD is selected to Auto mode, it will be controlled via the remote signals coming 
to the VSD with all local control signals being inactive. 

The following VSD signals will be connected to the pump station PLC: 
"VSD Warning" PLC digital input signal: this signal will be on when the VSD is powered 
up and it detects one of the following listed faults: 
- Mains Imbalance. 

Overvoltage or Undervoltage. 
- Inverter Overloaded. 
- Motor Thermal Overload. 
- Motor Thermistor Fault. 

Overcurrent. 
When the VSD Warning signal is detected, the VSD will run the pump at a reduced load to 
let the motor recover and the fault to clear. If the fault does not clear within a time period set 
in the VSD, then the pump will be tripped by the VSD and the "VSD Ready" PLC input 
signal will be off. 
"VSD Ready" PLC digital input signal: this signal will be on when the VSD is powered up 
and the following conditions are not present: 

One of the VSD Warning signals listed above has not tripped the pump. 
- One of the VSD essential faults has not been detected. The VSD Essential faults are: 

a) Earth Fault. 
b) Switch Mode Fault. 
c) Short Circuit. 
d) Auto-optimisation not OK. 
e) Heat-sink Temperature Too high. 
f) Motor Phase Failure. 
g) Inverter Fault. 

If any one of these essential faults is detected, the VSD will stop the pump and the "VSD 
Ready" PLC input signal will be off. 

"VSD Auto mode Selected" this signal will be on if the drive is selected to Auto on the 
keypad and is ready for remote control. 
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"VSD Running" this signal will be on when the drive is running. 
"VSD Running Speed" PLC analog input signal will provide 4-20mA VSD running Hz to 
the PLC. 
When selected to Auto mode with the pump station mode selector switch in Remote, each 
Variable Speed Drive speed will be controlled via an analogue output from the PLC. The 
pump operating speed will be set by the PLC as explained in Section 2.4. 

A VSD will be available for PLC control if the "VSD Ready" and "VSD Auto Selected" signals 
are on. 

The pump "VSD Ready" fault will be unlatched and the pump will become available for PLC 
control if any of the following conditions are true: 
I. The pump VSD Ready fault condition is reset (VSD Ready PLC input signal active) and 

the local reset push-button is pressed. 
II. The pump VSD Ready fault condition is reset (VSD Ready PLC input signal active) and a 

reset is issued from Cullen Avenue. 
III. The Pump VSD Ready reset delay timer times out. This will be indicated by the pump 

VSD Ready auto reset flag being active. 

When the pump VSD resets, the VSD Auto reset timer will start. The VSD Ready delay reset 
timer is used to allow a preset time to pass before unlatching the fault. 

11.2.6. Pump Stator Housing Water Detected 
If water is detected in the pump stator housing, a "Pump Stator Housing Water Detected" alarm 
is generated after a PLC adjustable time period has elapsed. This will make the pump 
unavailable for PLC control. 

11.2.7. Pump VSD Fault Count Exceeded 
The maximum number of times a VSD Not Ready signal is permitted to trip and be re-set in any 
8 (eight) hour period shall be adjustable from the SCADA. The selection shall be 0, 1, 2 or 3 (eg 
if 0 is selected, the pump shall lockout on the first trip). If the fault count gets up to the selected 
limit, a fault count exceeded flag will be set. This will lockout the pump and will make it 
available for PLC control. The pump lockout will be cleared if one the following conditions is 
met: 
i) The local pump fault reset push-button is pressed. 
ii) The remote pump fault reset is issued form Cullen Avenue. 

11.2.8. Pump Emergency Stop 
There is one emergency stop push-button for each sewage pump, mounted on the switchboard. 
Upon detection of the operation of the Emergency Stop pushbutton via PLC digital input 
signals, the Pump Emergency Stop Flag will be latched on and the pump will be unavailable. If 
the station is in remote, the flag will remain latched on until the Emergency Stop pushbutton has 
been released and either the pump local reset pushbutton has been operated or the station is 
switched to local. If the station is in local the flag will remain latched on until the emergency 
stop pushbutton has been released. 

The emergency stop pushbutton shall be hard-wired to open the Isolating Contactor. 
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11.2.9. Pump Reflux Valve Failed 
The PLC will monitor the pump reflux valve microswitch digital input at all times. 

The reflux valve microswitch contact states will be as follows: 
Pump Stopped - Reflux Down and Reflux Microswitch Contact CLOSED. 
Pump Running - Reflux Up and Reflux Microswitch Contact OPEN. 

On pump startup, a PLC adjustable reflux microswitch timer of 30 second shall be started. If the 
reflux valve fails to open within this time period, then the reflux valve fail to open flag will be 
latched on and the pump shall stop and become unavailable for PLC control. If a pump is 
running and the reflux valve closes, after a PLC adjustable 30 second delay, then the reflux 
valve fail to open flag, will be latched on and the pump shall stop and become unavailable for 
PLC control. 

The pump reflux valve fail to open fault will be unlatched if any of the following three 
conditions are true: 
i) The local pump reset pushbutton is pressed. 
ii) A reset from Cullen Avenue occurs. 
iii) The pump reflux fail to open delay reset timer times out. This will be indicated by the pump 

reflux fail to open fault auto reset flag being active. 

If a pump stops and the reflux valve fails to close within a set time period, an alarm "Pump 
Reflux Valve Closing Fault" will be generated. This condition will not cause the pump to 
become unavailable for PLC control. The closing fault will be cleared based on conditions i) 
and ii) above. 

11.2.10. Pump Reflux Valve Failed Count Exceeded 
The maximum number of times the reflux valve is permitted to trip in any 8 (eight) hour period 
is adjustable from the SCADA. The selection shall be 0, 1, 2 or 3 (eg if 0 is selected, the pump 
shall lockout on the first trip). If the fault count gets up to the selected limit, a fault count 
exceeded flag will be set. This will lockout the pump and will make it unavailable for PLC 
control. The pump lockout will be cleared if one the following conditions is met: 
i) The Local pump fault reset push-button is pressed. 
ii) The Remote pump Fault reset is issued from Cullen Avenue. 

11.3. Start Up and Shut Down Procedures 
A sewage pump is deemed to be available when there is power to the site, there are no failures 
or faults, and any fault counters have not exceeded the defined limits. 

An available pump is either running or can be started to run if the pump start conditions are met. 
If a pump becomes unavailable for PLC control, it will be stopped and prevented from starting 
until it becomes available again as detailed below. 

A pump will be available for PLC control if the following conditions are met: 
Pump Station Power Available 
Pump VSD is Ready 
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Pump VSD is in Auto Mode 
Pump Stator Housing Water Detected is Healthy 
Pump VSD Fault Count Exceeded is Healthy 
Pump Emergency Stop is Healthy 
Pump Reflux Valve Failed is Healthy 
Pump Reflux Valve Failed Count Exceeded is Healthy 

If any of these conditions are not met, then the pump is unavailable for PLC control and will not 
be able to be started automatically or locally via the local start push-button. 

The pump individual control function monitors any request for the pump to start and/or stop. 
This results in the issuing of a start or a stop command to the pump. 

The pump will start if all the following conditions are true: 
i) The pump is available for PLC control. 
ii) The pump is not locked out. 
iii) The pump is requested to run. 

The pump will stop if any of the following conditions are true: 
i) The pump is requested to stop. 
ii) The pump is no longer available for PLC control. 

1111 
When the pumping station is switched to local mode, any running pump will be stopped and the 
PLC will perform no automatic pump controls until the station is returned to remote. 

With the station in local, the pumps can be started via the "Start" pushbutton mounted on the 
switchboard. The pump will run until the "Stop" pushbutton is pressed. 

The start-up sequence for a pump will be executed in the following manner: 
Wet well level transmitter signal reaches pump start set point (for the pump in Remote 
mode) or pump Start push-button is pressed (for the pump is Local mode). 
Energise the VSD Run/Stop relay. The VSD starts at minimum running speed (25 Hz), the 
VSD running relay changes sate to indicate the pump is running. Set VSD rail to ramp timer 
at 30 secs delay (initially). 
Reflux Valve Limit Switch delay timer (0 - 30secs) is energised. 
If the Reflux Valve Limit Switch breaks before Reflux Valve Limit Switch delay timer 
expires, then the energised run relay remains energised. 
Pump running light on local panel is energised. 

The stop sequence for a pump will be executed in the following manner: 
Wet Well Level is at the pump stop set-point (for the pump in Remote mode) or the Pump 
Stop 
Pushbutton is pressed (for the pump in Local mode). 
De-energise VSD Run/stop relay, VSD deceleration is initiated. 
Start reflux timer (0 - 60secs) delay. 
Once the VSD has ramped down to 0Hz, the VSD running signal will be inactive. 
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Run light on local panel is de-energised. 

The Emergency Stop sequence for a pump will be executed in the following manner: 
MCC Emergency Stop pushbutton is pressed. 
This will open the pump isolating contactor 
De-energise VSD Run/stop relay. 
Run light on local panel is de-energised. 

11.4. Isolation and Restoration Procedures 
Refer to Brisbane Water Standard Isolation, Tag and Lockout procedure. 

12. Maintenance 

12.1. Preventive Maintenance 

12.1.1. SERIES 90 - PLC2 
Provided below is a suggested maintenance schedule. 

Item No. Descri nion Schedule 
1 Safety ground and electrical Check Frequently 

system 
2 CPU Memory backup battery Replace annually or as appropriate for 

application 
3 Option Module backup battery Replace annually 
4 Ventilation At least monthly 
5 Mechanical tightness I- At least quarterly 
6 Enclosure Check annually 
7 Program Backup Initially after creating any application programs. 

Then any time a change is made to the program 

your 

12.1.2. GRUNDFOS 52654BM2A513ZB49 PUMPS 
Pumps running under normal operation should be inspected every 2000 operation hours or at 
least once a year. If the pumped liquid is very muddy or sandy, the pump should be inspected 
every 1000 operating hours or every 6 months. 

The following points should be checked: 
Power consumption 
Oil level and oil condition 

2 To be read in conjunction with Section 13 of Series 90-30 PLC Installation and Hardware Manual - August 2002 
(Appendix 1) paying special attention to Section 13.8: Preventive Maintenance Suggestions 
3 The Preventative Maintenance for the GRUNDFOS S2654BM2A513ZB49 pump is discussed in detail in Section 7 of 
GRUNDFOS Instructions S 1 , S2, S3, SA, SV 7.5 - 155kW (Appendix 5). Given here is only a summary, please ensure 
that the relevant section is read thoroughly before carrying out preventive maintenance. 
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SP 306 OPERATING AND MAINTENANCE MANUAL 
Part 4: Operation and Maintenance 

Contract No.: BW.30079-02/03 
M & E Fitout & Commissioning 

When the pump is new or after replacement of the shaft seals, check the oil level after one 
week of operation. The oil becomes greyish white, like milk, if it contains water. This may 
be the result of a defective shaft seal. The oil should be changed if it contains water. 
Cable entry 
Make sure the cable entry is watertight and that the cables are not sharply bent or pinched. 
Impeller clearance 
Check the impeller clearance 
Pump parts 
Check the pump housing, etc. for possible wear. Replace defective parts. 
Ball Bearings 
Check the shaft for noisy or heavy operation (turn the shaft by hand). Replace defective ball 
bearings. 
A general overhaul of the pump is usually required in case of the defective ball bearings or 
poor motor function. 
The ball bearings must be replaced at least every 25,000 operating hours. 

Note: Out of consideration for the heat conducting ability, the pump should be cleaned on the 
outside at regular intervals. 

12.1.3. REDUCED PRESSURE ZONE (RPZ) VALVE4 
Periodic testing of once a year is required to check the correct operation of the valve and to 
indicate the possible 

12.2. Corrective Maintenance 
For corrective maintenance of each of the components please refer to the table below. 

Component Appendix Document Section 
In Document 

PLC 1 Series 90-PLC Installation and Hardware 13 

Manual 
PLICSCOM Operating Instructions - Indicating and 

adjustment module PLICSCOM 
6 

Pressure Operating Instructions VEGABAR 64 
Transmitter 4...20mA/HART 
(VEGABAR 64) 
VEGADIS 12 4 Operation Instructions VEGADIS 12 5 

GRUNDFOS 
PUMPS 

5 GRUNDFOS Instructions S 1 , S2, S3, SA, 
SV 7.5-155kW 

7 -9 

Danfoss VSDs 21 Operating Instructions VLT6000 HVAC Pages 128 - 159 

4 Refer to Appendix 29 for maintenance instructions 
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Part 4: Operation and Maintenance 

Contract No.: BW.30079-02/03 
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12.3. List of Sub-contractor and Proprietary Equipment 

ITEM SUPPLIERS DESCRIPTION 
NAME 

SUPPLIERS 
ADDRESS 

Civil 
Construction 

All civil works including 
construction of temporary wet well, Hallco 
valve pit, wet well platform Construction 
removal, Site rehabilitation. 

PO Box 12, 
Moffat Beach, 
QLD 4551 
(07) 5491 6811 

Wet well 
lining 

Pipe work 

Lining of wet well 

All main pipework sizes from 
100NB to 375 NB 

Corrosion 
Protection 
Services 

PO Box 1094, 
Hervey Bay, QLD 
4655 
(07) 4194 0400 

Tyco Flow 
Control 

88 Fredrick Street, 
Northgate, 
QLD 4013 
(07) 3266 2255 

Dry well 
pumps 

Electrical 
Switchboard 

Dry well pumps 

Electrical switchboard supply and 
construction 

Grundfos 

MPA 
Engineering 

68 Murdoch Cct, 
Acacia Ridge, 
QLD 4110 
(07) 3272 1980 
3/22-24 Strathwyn 
Street, Brendale, 
QLD 4500 
(07) 3881 0722 

Variable Speed 
Drives 

Pressure 
Transmitter 

Level 
Transducer 

Multitrode 
level indicators 

Valves 

Drives in switchboard 
manufactured by Danfoss 

Vegabar 64 pressure transmitter 

Vegawell 72 level transmitter 

Multitrode probe level sensors 

MPA 
Engineering 

3/22-24 Strathwyn 
Street, Brendale, 
QLD 4500 
(07) 3881 0722 
398 The Boulevarde, 
Kirrawee, 
NSW 2232 
(02) 9542 6662 

Vega 
Australia 

Vega 
Australia 

As Above 

Multitrode 

Brisbane Technology 
Park, 18 Brandl Street, 
Eight Mile Plains, 
QLD 4113 
(07) 3340 7000 

Gate valves, knife gate valves, 
reflux valves 

ITW 
Techflow 

3/29 Collinsvale 
Street, Rocklea, 
QLD 4108 
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12.4. Recommended Spare Parts and Special Tools 

MODE L DESCRIPTION QUANTITY 
24156260 Turbi-Tech 2000 Seal Change Pack 

12.5. List of Manufacturer and Su e I her Details 
I tern Description Supplier 

3 r CIVIL AND STRUCTURAL WORKS 

3.7.1 Metal Works 

(a) Stainless Steel Screen in Gravity Sewer HVAC 

(b) Stainless Steel access opening safety cover HVAC 

(c) Aluminium RPZ housing MPA Engineering 

(d) Fabricate supply and install stainless steel cable HVAC 
hooks within gravity Sewer and wet well. 

3.7.2 Concrete Works 

(a) New Vent Pole including all fittings Ingal EPS 

(b) Concrete Slab for RPZ housing ' Hallco 

(c) Concrete slab and hardstand for Switchboard Hallco 

(d) Mass Concrete stairs. Hallco 

(e) Concrete Benching within wet well. Hallco 

3.7.3 Roadworks 

3.8.2 

4 

(a) New kerb and channel Hallco 

(b) Landscaping to Suit Existing HVAC 

Lining Patrick Lane Corrosion 
Protection Services 

PIPES AND FITTINGS SUPPLY 

4.1 VALVES (SUPPLY ONLY) - Including gaskets and 
fasteners 

4.1.1 (c) DN400 Patrick Lane Wet Well (PS2/1) 

4.1.3 Swing Check Non Return Valves 

(c) DN300 Patrick Lane Dry Well (PS1/1) 

4.1.4 Fresh Water Supply Valves 

(a) RPZ Valves 

(b) Isolation Valves 

SP306 -O &M MANUAL Rev: A Date: 29 Nov 05 
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Item Description Supplier 

4.2 
4.2.7 

(c) Solenoid Valves 

Pipelines and Fittings 
Patrick Lane Pump Station 

Tyco Water 

(a) Item 1 Material List Drawing ME031 Tyco Water 
(b) Item 2 Material List Drawing ME031 Tyco Water 
(c) Item 3 Material List Drawing ME031. Tyco Water 
(d) Item 4 Material List Drawing ME031 Tyco Water 
(e) Item 6 Material List Drawing ME031 Tyco Water 
(f) Item 7 Material List Drawing ME031 Tyco Water 
(g) Item 8 Material List Drawing ME031 Tyco Water 
(h) Item 9 Material List Drawing ME031 Tyco Water 
(i) Item 10 Material List Drawing ME031 Tyco Water 
(j) Item 11 Material List Drawing ME031 Tyco Water 
(k) Item 12 Material List Drawing ME031 Tyco Water 
(1) Item 15 Material List Drawing ME031 Tyco Water 
(m) Item 16 Material List Drawing ME031 Tyco Water 
(n) Item 17 Material List Drawing ME031 Tyco Water 
(o) DN100 Electrical Conduits HVAC 
(p) DN50 PE Water Supply line to RPZ housing HVAC 

(q) DN 40 SS Water Supply line to Well Washers HVAC 

(r) DN 25 Copper Water Supply line to hose point HVAC 

(s) Hose Point and support post HVAC 

(t) DN400 vent Line and fittings HVAC 

7 ELECTRICAL WORKS 

7.3 Patrick Lane Pump Station 

7.3.1 Switchboard MPA Engineering 
7.3.2 RTU Panel MPA Engineering 
7.3.3 Cabling HVAC 
7.3.4 Cable Reticulation (Conduits etc.) HVAC 
7.3.5 Instrumentation 

- Level and Pressure Transmitters Vega Australia 
- Multitrode Relays and Probes Multitrode 

7.3.7 Installation HVAC 
7.3.8 Pre-commissioning HVAC / MPA 
7.3.9 Commissioning (Including Hire of Test Equipment) BW / HVAC 
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Appendix 1: Series 90 - PLC Installation and Hardware Manual 

Manufacturer: GE FANUC Automation 
Equipment Desc: Series 90 - 30 PLC 
Supplier Contact Details: 

3/22-24 Strathwyn Street 
Brenda le QLD 4500 
07 3881 0722 

Manufacturer Contact Detail: 
+(65) 566 4918 
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GFL-002 

Warnings, Cautions, and Notes 
as Used in this Publication 

Warning 

Warning notices are used in this publication to emphasize that hazardous voltages, 
currents, temperatures, or other conditions that could cause personal injury exist in this 
equipment or may be associated with its use. 

In situations where inattention could cause either personal injury or damage to 

equipment, a Warning notice is used. 

Caution 

Caution notices are used where equipment might be damaged if care is not taken. 

Note 

Notes merely call attention to information that is especially significant to understanding and 
operating the equipment. 

This document is based on information available at the time of its publication. While efforts 
have been made to be accurate, the information contained herein does not purport to cover all 
details or variations in hardware or software, nor to provide for every possible contingency in 
connection with installation, operation, or maintenance. Features may be described herein 
which are not present in all hardware and software systems. GE Fanuc Automation assumes no 
obligation of notice to holders of this document with respect to changes subsequently made. 

GE Fanuc Automation makes no representation or warranty, expressed, implied, or statutory 
with respect to, and assumes no responsibility for the accuracy, completeness, sufficiency, or 
usefulness of the information contained herein. No warranties of merchantability or fitness for 
purpose shall apply. 

The following are trademarks of GE Fanuc Automation North America, Inc. 

Alarm Master Field Control Modelmaster Series 90 
CIMPLICITY GEnet Motion Mate Series One 
CIMPLICITY Control Genius PowerMotion Series Six 
CIMPLICITY PowerTRAC Genius PowerTRAC ProLoop Series Three 
CIMPLICITY 90-ADS Helpmate PROMACRO VuMaster 
CIMSTAR Logicmaster Series Five Workmaster 

©Copy right 1998-2002 GE Fanuc Automation North America, Inc. 
All Rights Reserved. 
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RFI Standards 

The Series 90-30 PLC and its associated modules have been tested and found to meet or exceed the 
requirements of FCC Rule, Part 15, Subpart J. The Federal Communications Commission (FCC) 
requires the following note to be published according to FCC guidelines. 

NOTE 

This equipment generates, uses, and can radiate radio frequency energy and if not installed in 
accordance with this instruction manual, may cause harmful interference to radio communications. 
It has been tested and found to comply with the limits for a Class A digital device pursuant to Part 
15 of the FCC Rules, which are designed to provide reasonable protection against harmful 
interference when operated in a commercial environment. Operation of this equipment in a 

residential area is likely to cause harmful interference, in which case the user will be required to 
correct the interference at his own expense. 

The following note is required to be published by the Canadian Department of Communications. 

NOTE 

This digital apparatus does not exceed the Class A limits for radio noise emissions from digital 
apparatus set out in the radio interference regulations of the Canadian Department of 
Communications. 

The following statements are required to appear in the Series 90_-30 Installation Manual and the 
Series 90_-30 I/O Specifications Manual for Class I Div 2 Hazardous Locations. 

1. EQUIPMENT LABELED WITH REFERENCE TO CLASS I, GROUPS A, B, C, and D, 
DIV. 2 HAZARDOUS LOCATIONS IS SUITABLE FOR USE IN CLASS I, DIVISION 2, 
GROUPS A, B, C, D OR NON-HAZARDOUS LOCATIONS ONLY. 

2. WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS MAY 
IMPAIR SUITABILITY FOR CLASS I, DIVISION 2: 

3. WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT EQUIPMENT UNLESS 
POWER HAS BEEN SWITCHED OFF OR THE AREA IS KNOWN TO BE 
NON-HAZARDOUS. 

4. ALL UNUSED SLOTS IN ALL BASEPLATES MUST BE POPULATED WITH FILLER 
MODULES, IC693ACC310, OR EQUIVALENT. 

GFK-0356Q iii 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 378 of 820



! 1, SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 379 of 820



Preface 

This manual describes the GE Fanuc Series 90-30 Programmable Logic Controller (PLC). It 
contains a description of hardware components and provides basic hardware installation 
procedures. The Series 90-30 PLC is a member of the Series 90_ family of Programmable Logic 
Controllers from GE Fanuc. 

For a list of product standards, refer to data sheet GFK-0867B or later, GE Fanuc Approvals, 
Standards, General Specifications which lists all of the standards for GE Fanuc products. 
Installation instructions in this manual are provided for installations that do not require special 
procedures for noisy or hazardous environments. For installations that must conform to more 
stringent requirements (such as CE Mark), see GFK-1179, Installation Requirements for 
Conformance to Standards. 

What's New in This Manual 

Added the model 374 CPU, which supports connection to an Ethernet network through two 
built-in 10BaseT/100BaseTx auto-negotiating full-duplex Ethernet ports. Models 364 (release 
9.10 and later) and 374 are the only Series 90-30 CPUs that support Ethernet Global Data. 
Note that the CPU374 is supported only by the Windows® -based programmers. 

Other corrections and clarifications as necessary. 

Related Publications 

For more information on Series 90-30 products, refer to these publications. (For a publication to 

product catalog number cross-reference refer to Appendix G): 

GFK-0255 - Series 90Tm PCM and Support Software User's Manual 

GFK-0256 - MegaBasien" Programming Reference Manual 

GFK-0293 - Series 9071" -30 High Speed Counter User's Manual 

GFK-0401 - Workmaster® II PLC Programming Unit Guide to Operation 

GFK-0402 - Series 907m -30 and 90-20 PLC Hand-Held Programmer User's Manual 

GFK-0412 - Genius® Communications Module User's Manual 

GFK-0466 - Logicmaster 90Th" Series 9011" -30/20/Micro Programming Software User's Manual 

GFK-0467 - Series 90ml-30/20/Micro Programmable Controllers Reference Manual 

GFK-0487 - Series 90711 PCM Development Software (PCOP) User's Manual 

GFK-0499 - CIMPLICITY® 90-ADS Alphanumeric Display System User's Manual 

GFK-0356Q 
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GFK-0582 - Series 90Th' PLC Serial Communications User's Manual 

GFK-0631 - Series 9OTM -30 1/0 LINK Interface User's Manual 

GFK-0641 - CIMPLICITY® 90-ADS Alphanumeric Display System Reference Manual 

GFK-0664 - Series 90Th -30 PLC Axis Positioning Module Programmer's Manual 

GFK-0685 - Series 90Th' Programmable Controllers Flow Computer User's Manual 

GFK-0695 - Series 90-7m-30 Enhanced Genius) Communications Module User's Manual 

GFK-0726 - Series 904-30 PLC State Logic Processor User's Guide 

GFK-0732 - Series 90Th' -30 PLC ECLiPS User's Manual 

GFK-0747 - Series 907-m-30 PLC OnTOP 

GFK-0750 - OnTop for Series 90734-30 (State Logic) Program User's Manual 

GFK-078 I - Motion Mater.' APM300 for Series 90734-30 PLC Follower Mode User's Manual 

GFK-0823 - Series 907-m -30 I/O LINK Master Module User's Manual 

GFK-0828 - Series 90Th' -30 Diagnostic System User's Manual 

GFK-0840 - Motion MateTh' APM300 for Series 9OTM -30 PLC Standard Mode User's Manual 

GFK-0867 - GE Fanuc Product Agency Approvals, Standards, General Specifications 

GFK-0898 - Series 90h -30 PLC I/O Module Specifications 

GFK-1028 - Series 90h -30 I/O Processor Module User's Manual 

GFK-1034 - Series 90Th' -30 Genius® Bus Controller User's Manual 

GFK-1 037 - Series 90h -30 FIP Remote I/O Scanner User's Manual 

GFK -1056 - Series 907m -30 State Logic Control System User's Manual 

GFK -1 186 - TCP/IP Ethernet Communications for the Series 90_-30 PLC Station Manager Manual 

GFK-I 179 - Series 90Th' PLC Installation Requirements for Conformance to Standards 

GFK-1464 - Motion Mate DSM302 for Series 907-'4-30 PLCs User's Manual 

GFK-1466 - Temperature Control Module for the Series 907'4-30 PLC User's Manual 

GFK-I541 - TCP/IP Ethernet Communications for the Series 90TM PLC User's Manual 

Series 90Th-30 PLC Installation and Hardware Manual - August 2002 GFK-0356Q 
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Chapter 

1 

Overview of the Series 90-30 PLC 

The Series 90T"-30 Programmable Logic Controller (PLC) is a member of the GE Fanuc Series 90 

PLC family. 

The Basic Parts of a Series 90-30 PLC 

GFK-0356Q 

The Series 90-30 PLC is very versatile because (1) it is programmable, and (2) it is assembled from 
a wide variety of modular, plug-together components. Therefore, by choosing the correct 
components and developing an appropriate program, the PLC can be used for an almost unlimited 
variety of applications. Although there are many choices of individual hardware components to use 
in a system, there are just a few basic categories. Each of these component categories is covered in 

detail in a separate chapter in this manual. They are introduced in this chapter so you can see how 
they fit together: 

Baseplates 

Power Supplies 

CPUs 

I/O Modules 

Option Modules 

Cables 

Baseplates 

The baseplates are the foundation of the PLC system because most other components mount on 

them. As a basic minimum, every system has at least one baseplate, which usually contains the 
CPU (in which case, it is referred to as "the CPU Baseplate"). Many systems require more modules 
than can be mounted on one baseplate, so there are also Expansion and Remote baseplates that 
connect together. The three categories of baseplates, CPU, Expansion, and Remote, are available in 

two sizes, 5-slot and 10-slot, named according to the number of modules they can hold. 

Power Supply Modules 

Every baseplate must have its own power supply. The power supply always mounts in a 

baseplate's left -most slot. There are several power supply models available to meet a variety of 
requirements. 

I-1 
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CPUs 

The CPU is the manager of the PLC. Every PLC system must have one. A CPU uses the 
instructions in its firmware and application program to direct the PLC's operation and to monitor 
the system to make sure there are no basic faults. Some Series 90-30 CPUs are built into 
baseplates, but most are contained in plug-in modules. In some cases, the CPU resides in a 

Personal Computer using a Personal Computer Interface Card that interfaces to Series 90-30 Input, 
Output, and Option modules. 

Input and Output (110) Modules 

These modules enable the PLC to interface with input and output field devices such as switches, 
sensors, relays, and solenoids. They are available in both discrete and analog types. 

Option Modules 

These modules extend the capability of the PLC beyond the basic functions. These provide such 
things as communications and networking options, motion control, high speed counting, 
temperature control, interfacing to operator interface stations, etc. 

Cables 

1-2 

These connect the PLC components together or to other systems. Many standard prefabricated 
cables are available from GE Fanuc. They are primarily used to: 

Interconnect baseplates 

Connect a programmer to the CPU or to an option module 

Connect option modules to field devices or other systems. 

Assembling a Basic Series 90-30 PLC System 

Let's assemble, on paper, a basic system using the following components: 

Baseplate 

Power Supply module 

CPU module 

Some I/O modules 

We'll start with the baseplate. To keep it simple, we'll use a 5-slot size. Note that a 5-slot 
baseplate actually has six slots, but the power supply slot is not numbered. Note also, that this 
baseplate has a CPU slot, which is slot number 1, and it has an expansion connector on the right 
end, which is used for connecting to another baseplate if the system has more than one baseplate. 
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a power supply module. It mounts in the unnumbered slot on the left end of the 

slot has a unique connector that will only fit a power supply module. 

Figure 1-2. Power Supply Module 
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Then add a CPU module. A CPU module can only mount in baseplate slot 1, next to the power 
supply. Slot 1 has a unique connector that will only fit CPU or special Option modulei. 

Figure 1-3. CPU Module 

To finish, we will add some I/O modules to baseplate slots 2 through 5. 

A11341171 

III 12 44444 

L 
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A7 

I- 
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BS 

Figure 1-4. I/O Module 
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When assembled, the system will look like this: 

0.. 
GE Fanuc c). 
SEAMS WIT O. g.: A1274547A, 

012245471 
A12343173 
12143.71 

A12141171 
B12,451171 

A1234547S 
012345171 

TOON CAPACITY 
....aX511.laig...... 

I I I 

3.9/ 

NI 1 
AL 

tvil 

..... 

':' 
nr1 PTA 

ei 

mwitit =Nam 
M111=111 IIIIMI 
1111111111 

1 mil I m 

Figure 1-6. A Basic System 

An assembly of baseplate and modules such as this one is called a "Rack." 

What else would be needed to make this basic system functional? 

To make this basic system functional, you would need: 

Mounting. Safe, secure mounting for the PLC in a protective enclosure. 

Wiring. This includes properly installed incoming power to the power supply, as well as 
wiring from the I/O modules to field devices such as switches, sensors, solenoids, relays, etc. 

Program. An application program for the PLC to run. This is developed with GE Fanuc PLC 
programming software. 

What if the application requires more than five modules? 

You could use a 10-slot baseplate, shown in the next picture: 

CIE Pan= OA, 

I/O Bus Expansion Connector 

Figure 1-7. Ten-Slot Rack 
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What if the application requires more than ten modules? 

GFK-0356Q 

You can add one or more Expansion or Remote racks to this system. Some CPUs can support up to 

seven additional racks. If you added seven additional 10-slot racks, you could have 70 more 
modules. 

Racks are interconnected in a "daisy-chain" cabling arrangement. This interconnection system is 

called the "I /O Expansion Bus." The connections are made from one baseplate's I/O Bus 
Expansion Connector (shown in the figure above) to the next one's. The I/O Bus Expansion 
Cables, shown below, have a double connector on one end to facilitate these connections. 

Female Connector 

Id 

11111111=M 

Male Connector 

Figure 1-8. I/O Bus Expansion Cable 

Male Connector 
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The next figure shows a system that has a CPU baseplate, one Expansion rack and three Remote 
,. 3 racks. Notice that the last rack, the one at the end of the I/O Expansion Bus, must be terminated. 

A convenient way of terminating the bus is with an IC693ACC307 I/O Bus Terminator Plug, as 
shown. 

i I 

1-8 

CPU 
BASEPLATE 

EXPANSION 
BASEPLATE 

MAXIMUM DISTANCE 
FROM CPU = 50 FEET 

(15 METERS) 

REMOTE 
BASEPLATE 

REMOTE 
BASEPLATE 

REMOTE 
BASEPLATE 

MAXIMUM DISTANCE 
FROM CPU = 700 FEET 

(213 METERS) 

J 

J 

C 
P 
U rPff ITPLIF 

FXRAt, SI N ATE 

J 

R SCP ATE 

Figure 1-9. Connecting Expansion and Remote Baseplates 

What is the Difference Between Expansion and Remote baseplates? 

I/0 BUS 
TERMINATOR 

PLUG 
1C693ACC307 

The main factor to consider is distance. How far will the baseplate be from the CPU baseplate? If 
the cabling distance from the CPU baseplate is 50 feet (15 meters) or less, use an Expansion 
baseplate. The Expansion baseplate is preferable because of its higher communication speed with 
the CPU baseplate. However, if a baseplate must be located where it requires a cabling distance 
from the CPU rack in excess of 50 feet, an Expansion baseplate will not work - a Remote baseplate 
must be used. The limit for a Remote baseplate is a cabling distance of 700 feet (213 meters) from 
the CPU baseplate to the farthest Remote baseplate. 
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What if I need to cover more than 700 feet (213 meters)? 

You can cover much greater distances by using Series 90-30 communications option modules. For 
example, Genius Bus Controller Modules (GBC) can communicate at distances up to 7,500 feet 
(2,286 meters) over a shielded twisted-pair cable, as shown in Example 1 below. Or, serial 
communications with Communications Coprocessor Modules (CMM) using the RS-485 standard 
can cover up to 4,000 feet (1,219 meters), as shown in Example 2 below. And virtually unlimited 
communication distances can be attained with modems and telephone lines or radio transmitters. 
Also, there are numerous networking options available such as Ethernet or WorldFIP. 

Example 1 - GBC 

Series 90 30 PLC pr urr 
i 211111111111 

Shielded, Twisted-Pair Cable, 7,500 
Feet (2,286 Meters) Maximum Length 

Series 90-30 PLC 

RENE 

Example 2 - CMM 

Series 90 30 PLC 

1111111111 O 

Serial Cable, 4,000 Feet (1,219 
Meters) Maximum Length 

Series 90 30 PLC 

IM119.1MMITIMIIIII1111 

MINIM 
Figure 1-10. Connecting PLCs Using GBC or CMM Modules 
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Chapter 

2 
Installation 

This chapter discusses installation details only. Other information about the products such as 
hardware descriptions and specifications, is covered in the applicable chapters. 

Important Note 
Series 90-30 PLC's must be mounted in a protective enclosure. 

The installation instructions described in this chapter apply to PLC installations 
that do not require special procedures for noisy or hazardous environments. For 
installations that must conform to more stringent requirements (such as CE 
Mark), see GFK-I 179, Installation Requirements for Conformance to 
Standards. Also see GFK-0867, GE Fanuc Product Agency Approvals, 
Standards, General Specifications. 

Receiving your Products - Visual Inspection 

When you receive your Series 90-30 PLC system, carefully inspect all shipping containers for 
damage that may have occurred during shipping. If any part of the system is damaged, notify the 
carrier immediately. The damaged shipping container should be saved as evidence for inspection 
by the carrier. 

As the consignee, it is your responsibility to register a claim with the carrier for damage incurred 
during shipment. However, GE Fanuc will fully cooperate with you if such action is necessary. 

Pre-installation Check 

After unpacking Series 90-30 PLC racks, cables, modules, etc., record all serial numbers. Serial 
numbers are printed on the module packaging. Serial numbers are required to make a claim during 
the warranty period of the equipment. All software product registration cards should be completed 
and returned to GE Fanuc. See "Module Features" in this chapter for location of module serial 
numbers. See "Common Baseplate Features" in chapter 3 for location of baseplate serial numbers. 

You should verify that all components of the system have been received and that they agree with 
your order. If the parts received do not agree with your order, call Programmable Control 
Customer Service at 1-800-432-7521. A Customer Service representative will provide further 
instructions. 

If you require assistance with your installation, GE Fanuc's Technical Support department offers 
expert help. Call the support number for your area from the list in Chapter 13, "Maintenance and 
Troubleshooting." The GE Fanuc web site support address is www.gefanuc.com/support/plc. 

Warranty Claims 

Record the serial number of the defective item and contact your distributor for instructions. 
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Working with Series 90-30 Modules 

Module Features 

0 

CD 

/ 

131111111311111 
IC693CPUxxx 
CPU MODULE 
25 MHZ 

0 LISTED 0 
xxxxxxx 
123456789 

1111111111 
123-456789 

I 
0 0 0 0 

Figure 2.1. Features of Series 90-30 Module 

L Pivot hook 
2. Circuit board holding tabs (two on each side of module) 
3. Catalog number and description section of label (Includes MAC address for CPU374.) 
4. Certification (UL, CE, etc.) section of label 
5. Module connector - plugs into baseplate backplane connector 
6. Release lever - spring loaded 
7. Ventilation openings in module case (top and bottom) 
8. Front cover holding tabs (two on each side of module) 
9. Front cover (shown) or terminal board (for I/O modules). 
10. Front cover faceplate or hinged cover for terminal board. 
11. Lens cap (some modules do not have). 
12. Lens cap holding tabs (one on each side of module) 
13. Module label 
14. Serial Number - used to determine module warranty status. (On some modules, the Serial 

Number may be on a small tag on the back of the module.) 
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Installing a Module 

Warning 

Do not insert or remove modules with power applied. This could cause the 
PLC to stop or malfunction. Injury to personnel and damage to the module 
or baseplate may result. Also, attempts to force a module into an improper 
slot type will result in damage to the module and/or the baseplate. Modules 
will mount in the correct slot type easily, with a minimum of force. 

Use the following instructions as a guide when inserting a module into a baseplate slot. 

Check that module catalog number matches slot configuration. Each slot is, or will be, 
assigned a particular module type during configuration. A Power Supply module must be 
installed in the left end unnumbered slot only, and a CPU module and some special Option 
modules can only be installed in Slot 1 of a CPU baseplate. I/O Modules and most Option 
modules install in slots numbered 2 and higher. 

Grasp the module firmly with terminal board toward you and with rear pivot hook facing 
away from you. 

Align the module with the desired baseplate slot and connector. Tilt the module upwards so 
that top rear pivot hook of the module engages the baseplate's top module retainer. 

Swing the module downward until the module's connector engages the baseplate's backplane 
connector, and the release lever on the bottom of the module snaps into place in the 
baseplate's bottom module retainer. 

Visually inspect the module to be sure that it properly seated. 

BACKPLANE 
CONNECTOR 

PIVOT HOOK 

a43055A 

BUT-1'0M RETAINER 

Figure 2.2. Installing a Module 
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A 

Removing a Module 

Warning 

Do not insert or remove modules with power applied. This could cause the 
PLC to stop or malfunction. Injury to personnel and damage to the module 
or baseplate may result. Also potentially dangerous voltages from user 
devices may be present on a module's screw terminals even though power to 
the rack is turned off. Care must be taken any time that you are handling 
the module's removable terminal board or any wires connected to it. 

If the module has wiring, remove the module's terminal board (NOTE: You do not have to 

unwire the terminal board) or cables. The procedure for removing a terminal board is 

described later in this section. 

Locate the release lever at the bottom of the module and firmly press it up, towards the 
module. 

While holding the module firmly at its top and fully depressing release lever, swing (pivot) the 
module upward (release lever must be free of its retaining slot). 

Disengage pivot hook at the top rear of the module by moving the module up and away from 
the baseplate. 

PIVOT HOOK 

C 

Figure 2-3. Removing a Module 

PRESS 
RELEASE LEVER 

Note 

Modules in expansion or remote baseplates can be added, removed, or replaced 
while the PLC is in RUN mode if power is first removed from the expansion or 
remote baseplate. 1./0 data to/from this baseplate will not be updated while 
power is removed. 
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a 
Installing a Module's Terminal Board 

Note: Modules IC693MDL730F (and later) and IC693MDL731F (and later) have special terminal 
boards that are equipped with holding screws. For Installation and Removal instructions, please 
see the section "Installing and Removing Terminal Boards with Holding Screws" later in this 
chapter. 

To install a terminal board (circled numbers refer to drawing below): 

Hook the pivot hook C), located on the bottom of the terminal board, to the lower slot on the 
module. 

Push the terminal board toward the module © until it snaps into place. 

Open the terminal board cover CV and ensure that the latch on the module is securely holding 
the terminal board in place. 

Caution 

Compare the module catalog number on the label on the back of the hinged 
door (see Figure 2-6) and the label on the side of the module (see below) to 
ensure that they match. If a wired terminal board is installed on the wrong 
module type, damage to the module may occur when the system is powered up. 

a43062 

Module 
Label 

REFER TO TEXT FOR 
INSTALLATION PROCEDURE 

Figure 2-4. Installing an I/O Module's Terminal Board 
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Removing a Module's Terminal Board 

To remove a terminal board: 

Open the plastic terminal board cover. 

Push up on the jacking lever to release the terminal block. 

JACKING n 
LEVER 

Grasp pull-tab and pull it towards you until contacts have separated from module 
housing and bottom pivot hook has disengaged. 

Figure 2-5. Removing a Module's Terminal Board 
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I/O Module Terminal Board Posts 

The terminal board has three posts on the left side. The top and bottom posts hold the terminal 
board cover in place. The middle post keeps the terminal board wiring in place. If you do not 
require it to hold the wiring in place, the middle post can be easily snapped off. (Be careful that you 
do not inadvertently snap it off if you need it to keep your wiring in place.) 

Installing and Removing Terminal Boards with Holding Screws 

Discrete output modules IC693MDL730F (and later) and IC693MDL73 1 F (and later) have a 

special terminal board that is equipped with holding screws, shown in the figure below. These 
screws prevent the terminal board-to-module connections from deteriorating in applications where 
the PLC is subjected to severe vibration . 

Holding Screw 

A1234 5678 
B1234 5678 

ci 

Removeable Terminal Board 

Holding Screw 

0 
0 
0 
0 
0 
0 
0 

II 

Hinged Cover 

infiertuntrinF Module Catalog Number 

Figure 2-6. Terminal Board with Holding Screws 

Removing: To Remove these terminal boards, first loosen the two holding screws on the front 
of the terminal board, then follow the standard removal instructions in the section "Removing 
an I/O Module's Terminal Board." The holding screws are held captive in the terminal board 
and do not have to be completely removed. 

Installing: To install these terminal boards, follow the standard installation instructions in the 
section "Installing an I/O Module's Terminal Board," then tighten the two holding screws to 8 

to 10 inch-pounds (1 Newton-meter) of torque. 
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Baseplate Mounting 

Warning 

_Be sure to follow baseplate grounding instructions in this chapter. Failure to 
properly ground the PLC can result in improper operation, damage to 
equipment, and injury to personnel. 

Mounting a Baseplate to a Panel 

Use four good-quality 8-32 x 1/2 (4 x 12mm) machine screws, lock washers and flat washers. 
:; -Install the screws in four tapped holes. The "Baseplates" chapter has the applicable 

dimensions and mounting clearances. Alternately, 10-slot baseplates can be mounted in 
standard 19-inch racks by using the appropriate adapter. This is also discussed in the 
"Baseplates" chapter. 

A vertical mounting orientation is preferred for maximum heat dissipation. Other mounting 
orientations will require derating the Power Supply current capabilities. See Chapter 12, 

"System Design," for details. 

All baseplates must be grounded. The "Baseplate Safety Grounding" section of this chapter 
has details. 

The Rack Number Selection switch must be set on each Expansion or Remote baseplate. A 

CPU baseplate does not require this switch. Rack numbers should be assigned by the system 
designer. Failure to set the Rack Number Selection switches properly will result in system 
malfunction. See the "Baseplates" chapter for details on setting these switches. 

Mounting a Baseplate to a 19" Rack 

Two optional Baseplate Adapter Brackets allow a 10-slot baseplate to be mounted in a 19 inch 
rack. Each baseplate installation requires only one of the adapter brackets. 

IC693ACC308 Front Mount Adapter Bracket. Used to mount a baseplate to the front face 
of a 19" rack. Install the adapter bracket by inserting the tabs at the top and bottom of the 
adapter bracket into the corresponding slots at the top and bottom of the plastic baseplate 
cover. NOTE: Although Figure 2-7 shows the plastic baseplate cover removed, this is for 
illustration purposes only. It is not necessary to remove the cover to install the bracket. With 
the bracket in place, insert and tighten the two screws (included with the bracket) through the 

back of the baseplate holes into the threaded holes in the bracket. 
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 IC693ACC313 Recessed Mount Adapter Bracket. Used to recess mount a baseplate inside 
a 19" rack. A baseplate mounts on the rear panel of this adapter bracket using four 8-32 
(4mm) screws, nuts, lock washers, and flat washers. The Adapter Bracket bolts through its 
four slotted holes to the face of the 19" rack using applicable hardware (lock washers 
recommended). 

GHT SIDE OF 
BASEPLATE 

Insert two screws (1 at top; 1 at bottom) 
from back of base unit through base unit 
and bracket. Tighten screws to secure 
bracket to base unit. 

Note: Baseplate is shown with cover removed for illustration purposes. It 
is not necessary to remove the baseplate cover to install the bracket. 

Figure 2-7. IC693ACC308 Front Mount Adapter Bracket Installation 

Dimensions for rack mounting a 10-slot baseplate with the IC693ACC308 Front Mount Adapter 
Bracket are shown in the following figure. 

18.89 
(480) 

18.47 

DIMENSIONS IN INCHES (MILLIMETERS IN PARENTHESES) 

Figure 2.8. Dimensions for 19-inch Rack Mounting Using IC693ACC308 Adapter Bracket 

GFK-0356Q Chapter 2 Installation 

C 

2-9 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 422 of 820



 LI 

3.540 (90) 

0.160 (4.06)40. a 4 

0.280 (7.1) 

1 1 

. ________________________ 

"t..:.7*-- ---------------------- 
1. 0 (41.4) 

0.842 (21.4) 

0.346 (8.8) 
Inside 

16.850 (428) 

14.122 (460.3) 

4.000 (101.6) 

1.364 (34.7) 

DIMENSIONS IN INCHES (MILLIMETERS IN PARENTHESES) 

Figure 2-9. IC693ACC313 Recessed Mount Adapter Bracket 
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Grounding Procedures 

System Grounding Procedures 

GFK-0356Q 

Warning 

In addition to the following grounding information, we strongly urge that 
you follow all applicable codes that apply to your area. For example, in the 
United States, most areas have adopted the National Electrical Code 
standard and specify that all wiring conform to its requirements. In other 
countries, different codes will apply. For maximum safety to personnel and 
property you must follow these codes. Failure to do so can mean injury or 
death to personnel, damage to property, or both. 

All components of a programmable logic control system and the devices it is controlling must be 
properly grounded. This is particularly important for the following reasons. 

A low resistance path from all parts of a system to earth minimizes exposure to shock in the 
event of short circuits or equipment malfunction. 

The Series 90-30 PLC system requires proper grounding for correct operation. 

Ground Conductors 

Ground conductors should be connected in a tree fashion with branches routed to a central 
earth ground point, shown in the figure below. This ensures that no ground conductor carries 
current from any other branch. This method is shown in the following figure. 

Ground conductors should be as short and as large in size as possible. Braided straps or 
ground cables (typically green insulation with a yellow tracer - AWG #12 (3.3 mm2) or larger) 
can be used to minimize resistance. Conductors must always be large enough to carry the 
maximum short circuit current of the path be'ng considered. 

PROGRAMMING 
DEVICE 

0 

SERIES 9030 
PLC CABINET 

RACK 0 

RACK 1---° 

MOTOR DRIVES 
AND OTHER 
ELECTRICAL 

CONTROL 
EQUIPMENT 

EARTH 
GROUND 

Figure 2-10. Recommended System Grounding 

CENTRAL 
GROUND POINT 

NOTE 
SIGNAL AND POWER 

CONNECTIONS 
ARE NOT SHOWN 
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Series 90-30 PLC Equipment Grounding 

Equipment grounding recommendations and procedures are listed below. These grounding 
procedures must be properly followed for safe, properoperation of your Series 90-30 PLC system. 

Baseplate Safety Grounding 

The following recommendations are offered, but applicable safety codes for your area or.equipment 
type should also be consulted. The baseplate's metal back must be grounded using a separate 
conductor; the baseplate mounting screws are not ctinsideredto an acceptable ground connection 

. by.themselyes. Use a minimum AWG #12 (3.3 mm.,)Wire with a ring terminal and star lock 
washer under the heactof one of.the baseplate's twoilOwer mountinghOles: :These two holes have 

to..the side to allow connecting a wire andlingAerminal.under'the_head of a mounting 
screW. Connect the other end of this ground wire to a tapped hole in the panel that the baseplate is 

mounted to, using a machine screw, star lock washer, and flat washer. Alternately, if your panel 
has a ground stud, it is recommended you use a nut and star lock washer for each wire on the 
ground stud to ensure adequate grounding. Where connections are made to a painted panel, the 
paint should be removed so clean, bare metal is exposed at the connection point. Terminals and , 

hardware used should be rated to work with the aluminum baseplate material. 

AWG #12 or 
Larger Wire 

PROGRAMMABLE 
CONTROLLER 

RAM S-SLOT 

USER 'ROWAN 
MO REGISTER 
SKIMS MAT S. 
LOST If POWER 

SUPPLY IS 
REMOVES E. 
LONGER TRAM 

I POOR 

POWEIT 
EIPfIr 

O 

CPU/1 

0 O 

Screw, Star Lock washer, 
Flat Washer, Ring Terminal, 
installed in tapped hole. 

Paint Removed 
From Panel Here 

Figure 2-11. Baseplate Grounding 

110.2 

NON CPU SLOTS 

I/0-4 . 110-5 

Warning 

0 0 0 

Alternate location 
for Ground connection 

All baseplates must be grounded to minimize electrical shock hazard. 
Failure to do so can result in severe personal injury. 
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All baseplates grouped together in a Series 90-30 PLC system must have a common ground 

connection. This is especially important for baseplates that are not mounted in the same control 

cabinet. 

Grounding 19" Rack-Mounted Baseplates 

There are two Adapter Brackets used for mounting a 10-slot Series 90-30 baseplate to a 19" Rack. 

Regardless of which of the two Adapter Brackets is used, the 19" Rack should be grounded as per 
the instructions in "System Grounding Procedures," including Figure 2-10. (For details on the 

Adapter Brackets, see the "Mounting a Baseplate to a 19" Rack" section earlier in this chapter.) 

Nineteen-Inch Rack-mounted PLC baseplates should be grounded according to the guidelines in 

the "Baseplate Safety Grounding" section, using a separate ground wire from the PLC baseplate as 

shown in the previous figure (Fig. 2-11). 

If using the Recessed Mount Adapter Bracket (IC693ACC313), the ground wire can be 
installed as shown in Figure 2-11 with the ground attached to the Recessed Mount Adapter 
Bracket. An additional ground wire connecting the Adapter Bracket to a solid chassis ground 
on the 19" Rack should be installed. Use the same or equivalent hardware and paint removal 
scheme as shown in Figure 2-11. 

If using the Surface Mount Adapter Bracket (IC693ACC308), the ground wire should be 
run from the baseplate as shown in Figure 2-11, to a solid chassis ground on the 19" Rack. 
Use the same or equivalent hardware and paint removal scheme as shown in Figure 2-11. 

Programmer Grounding 

For proper operation, the computer (programmer) running the PLC software must have a ground 
connection in common with the CPU baseplate. Normally, this common ground connection is 

provided by ensuring that the programmer's power cord is connected to the same power source 
(with the same ground reference point) as the baseplate. If it is not possible to ensure this common 
ground scheme, use a port isolator (IC690ACC903) between the programmer and PLC serial 
connection. If the programmer ground is at a different potential than the PLC ground, a shock 
hazard could exist. Also, damage to the ports or converter (if used) could occur when the 
programmer serial cable is connected between the two. 

Warning 

Failure to follow programmer grounding recommendations could result in 
personal injury, equipment damage, or both. 
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Module Shield Grounding 

In general, the aluminum PLC baseplate is used for module shield grounding. On some Series 
90-30 modules, shield connections to the user terminal connector on the module are routed to the 
baseplate through the module's backplane connector. Other modules, such as CPUs 351, 352, 363, 
364; and 374 require a separate shield ground. These are discussed in the next several sections. 

Shield Grounding Information for CPUs with External Port Connections 

CPUs with external port connections, the 351, 352, 363, 364, and 374 must have a separate shield 
ground connection to provide shielding for these ports. Because the design of the ground 

.corthection for the. CPU351 and 352 is different from that of the CPU363, 364, and 374, each 
grounding method is discussed in a separate section. 

CPU351 and 352 Shield Grounding 

The CPU 351 or 352 module must be connected to frame ground at the slot where it is installed. , 

Two methods are provided for making this ground connection. Each CPU comes with an EMC 
Grounding Kit (44A737591 -G01) that contains a ground wire, grounding bracket, and screws. 

I. The connection from the CPU to frame ground can be made using the ground wire (part 
number 44A735970-001R01) that comes with the module in the EMC Grounding Kit. This 
wire has a stab-on connector on one end for connection to a mating terminal on the bottom of 
the CPU, and a ring terminal on the other end for connection to a grounded enclosure. Where 
the ring terminal contacts a painted enclosure panel, either a star lock washer can be installed 
between the terminal and the panel to cut through the paint, or the paint can be scraped away 
down to clean, bare metal to ensure a good contact. Note: The star lock washer method is 
suitable for a shield ground, but not suitable for a safety Around. 

STAB-ON 
CONNECTOR 

44A735970.001R01 

Figure 2-12. CPU 351 or 352 - Attaching Shield Ground Wire 
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2. The second method, which can be used for systems in noisy environments consists of installing 
the green ground wire and the optional grounding bracket (part number 44C715646-001R01). 
This bracket attaches to the CPU using two #4 thread-rolling screws (part number 
N666P9004B6) and to the grounded enclosure using two #6 thread-rolling screws (part number 
N666P13006B6). Two holes must be drilled in the enclosure for mounting this bracket. Also, 
if the bracket will be attached to a painted surface, the paint should be removed down to bare 
metal under the bracket to ensure good contact between the bracket and the surface. See the 
next figure. 

USE 2 IN 
THREAD ROLLING SCREWS 

(N666P9004B6) 

USE 2 PS 
THREAD ROLLING SCREWS 

04666P1300686 

MOUNT ON 
GROUNDED 
ENCLOSURE 

PAINT REMOVED WHERE 
BRACKET MOUNTS TO PANEL 

Figure 2.13. CPU 351 or 352 - Mounting the Shield Grounding Bracket and Wire 

Note: When the grounding bracket is used, pin 1 of the cable connector that plugs into the Port 2 

connector should not be connected. A metal connector shell must be used on the cable for 
this port, and the cable shield must be terminated at the metal shell instead of pin 1 of the 
connector. 
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CPU363, CPU364, and: CPU374 Shield GrOUnding 

The CPU363, CPU364, and CPU374 modules must be connected to frame ground at the slot where 
they are installed. Each module comes with a grounding wire for this purpose. These modules do 
not support or require the use of a grounding bracket. If the ring terminal on the grounding wire is 

to be mounted to a painted surface, remove the paint under the ring terminal to ensure good contact, 
or place a star lock washer between the ring terminal and the painted surface. See the next figure. 
Note: The star lock washer method is suitable for a shield ground, but not suitable for a 

safety around. 

STAR-ON 
CONNECTOR 

BOTTOM 
OF CPU MOOULE 

USE 166 
MACHINE SCREW r ) 

MOUNT 
GROUNDED 
MOUNT ON 

ENCLOSURE 
41A735976411R01 

Figure 2-14. CPU 363, CPU364, or CPU374 - Attaching Ground Wire 

Additional Modules with Shield Grounding Requirements 

06 TAPPED HOLE 

REMOVE PAINT UNDER 
RING TER/FINAL OR 
INSTALL STAR LOCK 
WASHER BETWEEN 
RING TERMINAL AND 
PANEL 

Some of the Series 90-30 Option modules, such as the FIP Remote I/O Scanner (IC693BEM330), 
and DSM modules (IC693DSM302 and IC693DSM3I4) also have shield grounding requirements. 
These modules come equipped with suitable grounding hardware. Please refer to each module's 
user's manual for grounding instructions. Appendix G contains a product to publication cross- 
reference to help you identify the correct manual. 
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General Wiring Guidelines 

Warning 

In addition to the following wiring suggestions, we strongly urge that you 
follow all wiring and safety codes that apply to your area or your type of 
equipment. For example, in the United States, most areas have adopted the 
National Electrical Code standard and specify that all wiring conform to its 
requirements. In other countries, different codes will apply. For maximum 
safety to personnel and property you must follow these codes. Failure to do 
so can lead to personal injury or death, property damage or destruction, or 
both. 

Color Coding Wires 

These color codes are commonly used in industrial equipment manufactured in the United States. 
They are cited here as a reference. Where they are in conflict with codes that apply to your area or 
your type of equipment, you should follow your applicable codes instead. Besides satisfying code 
requirements, wire color coding makes testing and troubleshooting safer, faster, and easier. 

Green or green with stripe- Ground 

ea Black - Primary AC 

Red - Secondary AC 

a Blue - DC 

White - Common or neutral 

m Yellow - Secondary power source not controlled by the main disconnect. Alerts maintenance 
personnel that there may be power present (from an external source) even if the equipment is 
disconnected from its main power source. 

Wire Routing 

To reduce noise coupling among PLC wires, it is recommended you keep electrically noisy wiring, 
such as AC power wiring and Discrete Output Module wiring, physically separated from low-level 
signal wiring such as DC and Analog Input module wiring or communications cables. This can be 
accomplished by grouping separately, where practical, the following categories of wiring: 

m AC power wiring. This includes the AC input to the PLC power supply, as well as other AC 
devices in the control cabinet. 

Analog Input or Output Module wiring. This should be shielded to further reduce noise 
coupling. See the Series 90-301/0 Module Specifications Manual, GFK-0898 for details. 

Discrete Output Module wiring. These often switch inductive loads that produce noise 
spikes when switched off. 

DC Input Module wiring. Although suppressed internally, these low-level inputs should be 
further protected against noise coupling by observing these wiring practices. 

Communications Cables. Wiring such as Genius Bus or serial cables should be kept away 
from noise-producing wiring. 
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Where AC or Output wiring bundles must pass near noise-sensitive signal wiring bundles, avoid 
them beside each other. Route themso that-,;.ifthey have; to:cross, they do so at a right 

angle. This will minimize coupling between.theM. 

Grouping Modules to Keep Wires Segregated 

If practical, grouping similar modules together in the PLC racks can help keep wiring segregated. 
For example, one rack could contain only AC modules, and a different rack only DC modules, with 
further grouping in each rack by input and output types. For smaller systems, as an example, the 

left end of a rack could contain Analog modules, the middle could contain DC modules, and the 
right end could contain AC modules. 

Discrete I/O Module Connection Methods 

For modules with 16 points or less, the standard method is to use the removable terminal board 
which comes with these modules. The removable terminal board makes it easy to prewire 
field wiring to the user supplied input and output devices, and to replace modules in the field 
without disturbing existing field wiring. 

Some discrete 16-point I/O modules can be used with an optional Terminal Block Quick 
Connect (TBQC) assembly. This assembly contains a module faceplate, with built-in 
connector, that replaces the removable terminal board. The assembly also contains a DIN-rail 
mounted terminal block and a cable to connect the module to the terminal block. The 
advantage of this method is that it saves about two hours of wiring time per module compared 
with hand wiring from a module's removable terminal board to a user-supplied, panel-mounted 
terminal block or strip. 

Older 32-point I/O modules have one 50-pin connector on the front of the module that is either 
connected by a cable with a connector on each end to a Weidmuller panel-mounted terminal 
block (Weidmuller catalog no. 912263), or is connected by a cable with stripped, tinned leads 
to a user-supplied terminal block or strip. 

Newer 32-point I/O modules have two 24-pin connectors on the front of the module. These 
module may be wired in one of three ways. (1) Use a pair of cables (IC693CBL327/328 - see 
data sheet in "Cables" chapter) to connect the module to a user-supplied, panel-mounted 
terminal block or strip. These cables have a 24-pin connector on one end, and stripped, tinned 
leads with wire markers on the other end. (2) Use a pair of dual-connector cables to connect 
the module to a Terminal Block Quick Connect (TBQC) terminal block (IC693ACC377). See 
Appendix H for details. (3) Make your own custom cables. Instructions are found in the 
IC693CBL327/328 data sheet in Chapter 10. 

Connections to I/O Module Terminal Boards 

Series 90-30 PLC I/O terminal boards have either 10 or 20 screw terminals that will accept from 
two AWG #22 (0.36 mm2) to two AWG #I6 (1.3 mm2), or one AWG #14 (2.1 mm2) copper 90°C 
(194°F) wire(s). Each terminal can accept solid or stranded wires, but the wires into any given 
terminal should be the same type (both solid or both stranded) to ensure a good connection. Wires 
are routed to and from the terminals out of the bottom of the terminal board cavity. The suggested 
torque for the I/O terminal board connection screws is from 9.6 in-lbs to 11.5 in-lbs (1.1-1.3 
Newton-meters). 
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For 24 volt DC input modules, an internal 24 volt power connection is provided on the terminal 
board to supply a limited number of input devices. Also, a 24 volt DC output is available on the 
power supply module's terminal board to supply a limited number of output devices. 

Terminal Block Quick Connect Installation for 16-Point Discrete Modules 

The Terminal Block Quick Connect (TBQC) Assembly is an option for certain Series 90-30 
discrete I/O modules. See Appendix H for more information. 

Remove standard terminal board from module. 

Install TBQC faceplate (it has a 24-pin connector). 

Mount the TBQC terminal block. It has a 24-pin connector and a terminal strip, and mounts 
on a standard 35 mm DIN-rail. 

Connect a TBQC cable between the TBQC faceplate connector on the module and the 
connector on the TBQC terminal block. 

Wire I/O devices to the terminal block. 

Installation of 32-Point Discrete, 50-Pin Connector Modules 

These 50-Pin modules are an older design and are not generally used on new systems, unless to 

fulfill standardization requirements. They are mainly used as replacements for existing 
installations. For new installations, we recommend the dual 24-pin connector style because they 
have additional features not found on the older modules (LED indicators, TBQC), and it is much 
easier to fabricate custom-length cables for them. Installation information is provided here for the 
convenience of those still using these modules. 

Using Weidmuller #912263 Terminal Block 

Note: The TBQC is not available for these modules, but you may purchase a Weidmuller #912263 
from your electronics distributor for this application. 

Mount the Weidmuller#912263 terminal block. It has a 50-pin connector and a terminal strip, 
and mounts on a standard 35 mm DIN-rail. 

Connect an IC693CBL306/307 cable between the module's faceplate connector and the 

connector on the Weidmuller terminal block. See Chapter 10 for cable data. 

Wire I/O devices to the terminal block. See the Series 90-30 PLC I/O Module Specifications 
Manual, GFK-0898, for pin-out information. 
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Using a Generic Terminal Block or,Strip 

Mount terminal block/strip to the enclosure panel. 

.Connect an IC693CBL308 or 309 cable, or a custom made cable, to the module's faceplate 
..connector and wire the stripped ends of the cable to the terminal block/strip. See Chapter 10 

for cable data. 

Wire I/O devices to the terminal block/strip. 

Direct Method 

Connectan,1C693CBL308 or 309 cable, or acustom made cable, to the module's faceplate 
connector and;wire:the stripped ends of the eabfe' 'thready to the field devices. See Chapter 10 

for cable data. See the Series 90-30 PLC I/O Module Specifications Manual, GFK-0898, for 
pin-out information. 

Installation of Discrete 32-Point, Dual 24-Pin Connector Modules 

Using a TBQC 

Mount two TBQC terminal blocks. Each has a 24-pin connector and a terminal strip, and 
mounts on a standard 35 mm DIN-rail. 

Connect a pair of TBQC cables (IC693CBL329 - 334) between the module's faceplate 
connector and the connectors on the two TBQC terminal blocks. Note that both a right side 
and left side cable is required. See Appendix H for a list of cables. 

Wire I/O devices to the terminal blocks. See the Series 90-30 PLC I/O Module Specifications 
Manual, GFK-0898, for pin-out information. 

The Terminal Block Quick Connect (TBQC) Assembly is an option for certain Series 90-30 
discrete I/O modules. See Appendix H for more information. 

With a Generic Terminal Block/Strip 

Mount terminal block/strip to the enclosure panel. 

Connect an IC693CBL327/328 cables, or a custom made cables, to the module's faceplate 
connectors, and wire the stripped ends of the cables to the terminal block/strip. Note that both 
a right side and left side cable is required. See Appendix H for a list of cables. See Chapter 10 

for cable data sheets. 

Wire I/O devices to the terminal block/strip. See the Series 90-30 PLC 1/0 Module 
Specifications Manual, GFK-0898, for pin-out information. 
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Direct Method 

Connect an 1C693CBL327/328 cable, or a custom made cable, to the module's faceplate 
connectors, and wire the stripped ends of the cable directly to the field devices. See Chapter 
10 for cable data. See the Series 90-30 PLC I/O Module Specifications Manual, GFK-0898, 
for pin-out information. 

General Wiring Methods for Analog Modules 

Twisted, shielded instrumentation cable is strongly recommended for analog module input or 
output signal connections. Proper grounding of the shield is also important. For maximum 
electrical noise suppression, the cable shield should only be grounded at one end of the cable. For 
Input modules, ground the end that is in the noisiest environment (which often is at the field device 
end). For Output modules, ground at the module end. See GFK-0898, Series 90-30 PLC I/O 
Module Specifications, for more shield grounding information. 

Analog Input Module Wiring Methods 

GFK-0356Q 

Correcting electrical noise problems can sometimes be a trial-and-error routine. However, in 
general, it is generally best to ground the cable shield as close to the source of the noise as possible, 
which is usually at the device end. In troubleshooting noise problems, sometimes it is beneficial to 
experiment with the shield grounding point location. Remember, the cable shield should be 
grounded at one end only. Also, it is best to keep the length of stripped cable leads as short as 
possible to minimize the length of unshielded conductors that will be exposed to the noisy 
environment. See the Series 90-30 PLC I/0 Module Specifications Manual, GFK-0898 for 
additional details. 

Using a Generic Terminal Block or Strip 

Mount a terminal strip inside the control enclosure and run a shielded cable from the terminal 
strip to each input circuit on the module's terminal board terminals. 

Connect each cable's shield to the metal panel next to the terminal strip. Do not connect the 
shields at the module end (cut shield off at module end of cable and insulate with shrink 
tubing). 

Wire the field device to the terminal strip with a shielded cable, grounding the shield at the 
device end only (cut shield off at terminal strip end of cable and insulate with shrink tubing). 
Also, keep the length of exposed (outside of shield) leads at the terminal strip and device ends 
as short as possible. 

Direct Method 

Run a shielded cable from the field device (transducer, potentiometer, etc.) directly to the 
module. 

Connect the conductors to the applicable screws on the module's terminal board. 
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 Ground the shield at the field device end, exposing a minimum amount of conductor to the 
;noisy environment: Do not connect the shield at the module end (cut:shield off at module end 
of cable and insulate with shrink tubing). 

TBQC not Recommended for Analog Modules 

The Terminal Block Quick Connect (TBQC) Assembly is not recommended for use with analog 
modules due to cable shielding requirements. 

Analog Output Module Wiring 

General. 

Each output should be connected using a good quality shielded wire with the cable shield grounded 
at the module end. See GFK-0898, Series 90-30 PLC I/0 Module Specifications, for more 
information. 

Using a Generic Terminal Block or Strip 

Mount a terminal strip inside the control enclosure and run a shielded cable from the terminal 
strip to each output circuit on the module's terminal board terminals. 

Ground each cable's shield at the module end only. Do not connect the shields at the terminal 
strip end (cut shields off at terminal strip end of cables and insulate with shrink tubing). 

Wire the field device to the terminal strip with shielded cables, grounding the shields at the 
terminal strip end only (cut shields off at field device end of cables and insulate with shrink 
tubing). Also, keep the length of exposed (outside of shield) leads at the terminal strip and 
device ends as short as possible. 

Direct Method 

Run a shielded cable from each field device (transducer, potentiometer, etc.) directly to the 
module. 

Connect the conductors to the applicable screws on the module's terminal board. 

Ground the shield at the module end only, exposing a minimum amount of conductor to the 

noisy environment. Do not connect the shield at the device end (cut shield off at device end of 
cable and insulate with shrink tubing). 

TBQC not Recommended for Analog Modules 

The Terminal Block Quick Connect (TBQC) Assembly is not recommended for use with analog 
modules due to cable shielding requirements. 
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AC Power Source Connections 

AC Input Wiring to AC/DC Power Supplies 

Warning 

If the same AC power source is used to provide AC power to other baseplates 
in a Series 90-30 PLC System, ensure that all AC input connections are 
identical at each rack. Do not cross Line 1 (1,1) and Line 2 (L2). A resulting 
difference in potential can injure personnel or cause damage to equipment. 
Each baseplate must be connected to a common ground. 

Ensure that the protective cover is installed over all terminal boards. 
During normal operation with an AC power source either 120 VAC or 240 
VAC is present on the AC Power Supply. The cover protects against 
accidental shock hazard which could cause severe or fatal injury to the 
operator or maintenance personnel. 

Both the Standard (IC693PWR321) and High Capacity (IC693PWR330) AC/DC power supplies 
currently have six terminals for user connections. Early versions of some Series 90-30 power 
supplies had five terminals (see next figure). The wiring methods for both five-terminal and six- 
terminal types is similar, except that step 3 below does not apply to the five-terminal type. 

The power supply terminal boards will accept one AWG #14 (2.1 mm2) or two AWG #16 (1.3 
mm2) copper 75_ C (167_ F) wires. Each terminal can accept solid or stranded wires, but the wires 
in any given terminal should be the same type. The suggested torque for the power supply terminal 
board is 12 in-lbs (1.36 Newton-meters). Open the door protecting the terminal board and make 
the following connections from the AC power source, and ground connections (system grounding 
requirements are described in detail later in this chapter). 

1. These are wide range supplies that can operate from an AC power source within the nominal 
range of 100 VAC to 240 VAC at 50/60 Hz. This may vary -15% to +10% for a total 
maximum range of 85 VAC to 264 VAC. These are auto-ranging supplies that do not require 
jumper or switch settings for selection of power source voltage. 

2. Connect the hot and neutral wires or lines LI and L2 to the upper two terminals on the 
terminal board. Connect the safety ground wire to the ground terminal, which is the third 
terminal from the top, and is marked with a ground symbol. 

3. For power supplies with six terminals, the factory jumper between the 3rd and 4th terminals 
(see figure below), should be left in place for normal installations. However, this jumper must 
be removed and external surge suppressors installed in installations with a "Floating Neutral" 
input. Please see the section "Special Instructions for Floating Neutral (IT) Systems" later in 

this chapter for details. 

4. After all connections to Power Supply terminal board have been completed, the protective 
cover plate should be carefully reinstalled. 
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Input Power 

Factory Jumper 

24 VOC Output 
For I/O Modules 

0 

INPUT ' 

100-240 VAC 

50/60/12 NOVA 

125 VDC, SOW 

0 
0 

24 VOC 
OUTPUT 

0.6A MAX 

Six-Terminal Board 

:Figure 2-15. Power Supply Terminal Boards 

Power Supply Overvoltage Protection Devices 

Input Power 

24 VDC Output 
For 110 Modules { 

0 
0 

I®' 
0 

INPUT 

100.240 VAC 

50/6014Z 90VA 

125 VDC. SOW 

-e 

Fiveqerminal Board 

24 VDC 
OUTPUT 

CAA MAX 

The overvoltage protection devices for this power supply are connected internally to pin 4 on the 
user terminal board. This pin is normally connected to frame ground (pin 3) with the supplied 
jumper strap which is installed at the factory. If overvoltage protection is not required or is 

supplied upstream, this feature can be disabled by leaving pin 4 unconnected by removing the 
jumper strap. Also, this jumper must be removed and external surge suppressors installed in 

installations with a "Floating Neutral" input, please see the following section "Special Instructions 
for Floating Neutral (IT) Systems" later in this chapter. 

If you want to Hi-pot test this supply, overvoltage protection must be disabled during the test by 
removing the terminal board strap. Re-enable overvoltage protection after testing by reinstalling 
the strap. 

Jumper Strap Connects 
Overvoltage Protection 

Devices to Frame Ground 

Screw Terminals on Terminal Board 

Figure 2-16. Overvoltage Protection Devices and Jumper Strap 
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Special Installation Instructions for Floating Neutral (IT) Systems 

When the AC input power supplies listed below are installed in a system where the Neutral line is 

not referenced to Protective Earth Ground, these special installation instructions must be followed 
to prevent damage to the power supply. 

IC693PWR321S (or later version) 
IC693PWR330A (or later version) 

Definition of Floating Neutral Systems 

A Floating Neutral System is a system of power distribution wiring where Neutral and Protective 
Earth Ground are not tied together by a negligible impedance. In Europe this is referred to as an 
IT system (see IEC950). In a Floating Neutral System, voltages measured from input terminals to 
protective earth ground may exceed the 264 Volts AC maximum input voltage specified in the 
power supply specifications in Chapter 24in this manual. 

Example of Floating Neutral System 

Ll 

N 

PE 

This system must be installed using the special installation instructions on the following page. 

Systems in which one leg of the power distribution wiring is tied to Protective Earth or a tap 
between two legs of the power distribution wiring is tied to Protective Earth are not Floating 
Neutral Systems. 

Examples of Non-Floating Neutral System 

L2 

PE 

These non-floating neutral systems do not require these special installation instructions. 
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Thesr.e;:Speciallnstallation Instructions for. Floating Neutral System 

The input power terminals should be wired according to the instructions in the "AC Power 
Source Connections" section of this chapter. 

The factory installed jumper between terminals 3 and 4 of the PowerSupply module must be 
removed if using one of the Power Supplies that have this feature. See the "Overvoltage 
Protection Devices" section of the "Power Supplies" chapter for details. 

3. Voltage surge protection devices, such as MOVs, MUST be installed between the following 
terminals: 

From LI to earth ground 

From L2 (Neutral) to earth ground. 

The voltage surge devices must be rated such that the system is protected from power line 
transients that exceed Line voltage + 100V +(N-PE)Ablx. 

The expression N-PE refers to the voltage potential between neutral and Protective Earth (PE) 
ground. 

For example, in a 240 Volt AC system with neutral floating 50V above earth ground, the transient 
protection should be rated at: 

240V + INV +50V = 390V 
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DC Power Source Connections 

DC Input Wiring to AC/DC and DC-Only Power Supplies 

DC Input power can range from 12 to 30 VDC for the 24 VDC supply, 18 to 56 VDC for the 24/48 
VDC supply or 100 to 150 VDC for the 125 VDC supply. All Series 90-30 power supplies have 
DC input capabilities. The following connection information applies to all of them: 

Connect the + and - wires from the power source to the top terminals on the terminal board (+ to 
the top terminal, - to the second terminal). Connect the third terminal from the top to system 
ground. 

+24 VDC Output (All Supplies) 

GFK-0356Q 

The bottom two terminals are connected to the isolated 24 volt DC output that can be used to 
supply power to input circuits (within power limitations of the supply). 

Warning 

If the same DC input power source is used to provide power to two or more 
power supplies in a Series 90-30 PLC System, ensure that connection 
polarity is identical at each rack (top terminal + and second terminal -). Do 
not cross the Positive (+) and Negative (-) lines. A resulting difference in 
potential can injure personnel or cause damage to equipment. Also, each 
baseplate must be connected to a common system ground, described earlier 
in this chapter. 
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Basic Installation Procedure 

Note: Series 90-30 PLCs must be mounted in a protective enclosure. The enclosure should be :s. 

capable of properly dissipating the heat produced by all of the devices mounted inside it... 
For details on calculating heat dissipation, refer to Appendix F. 

The system design, which includes producing the layout and wiring drawings, should be completed 
before beginning the installation procedure. This section offers a basic step-by-step approach to 

installing a Series 90-30 PLC system. Some steps refer to earlier sections of this chapter for 
additional details. An attempt was made to place the steps in an order that will make the process as 
efficient as possible. However, due to the wide variance in system designs, this order may not be 

the. most efficient for your system, so. you may.wish modify this procedure to fit your needs. 
9 f 

II: Gather the schematics,.layoUtS; prints,. andothCr information for the job. 

Warning 

To avoid the possibility of electrical shock to personnel or damage to your 
PLC, we recommend that you shut off all power to the system before 
mounting and wiring the PLC. Also, keep all electronic components away 
from the area while drilling and tapping to keep metal chips and filings out 
of these sensitive components. 

2. From the layout drawing, determine where the baseplate(s) will be mounted. Lay out the hole 
locations, either using the dimensions given on your layout drawing or from the "Baseplates" 
chapter of this manual. 

3. Mark the hole locations for the baseplate safety ground wire (see "Baseplate Safety Ground" in 

this chapter). 

4. Mark the hole locations for module shield ground connections (if any). See "Module Shield 
Ground" (and accompanying sections) in this chapter for instructions. 

5. Finish laying (marking hole locations) out the rest of the system. This includes any terminal 
blocks you will be using. DIN-rail mounted terminal blocks for some of the 32-point I/O 
modules are manufactured by Weidmuller. DIN-rail mounted GE Fanuc Terminal Block 
Quick Connect (TBQC) assemblies are optional for some of the 16-point and 32-point discrete 
I/O modules. If using these TBQCs, refer to Appendix H for data. Also, APM and DSM 
modules use DIN-rail mounted terminal blocks. 

Note 

We recommend drilling and tapping all holes before mounting any components. 
This will avoid getting chips and filings in the components. 

6. Drill and tap the marked holes. For baseplate mounting, use 8-32 or 4mm size. 

7. Mount the baseplates. Use good quality 8-32 x 1/2 inch or 4 x I 2rnm size screws. We 
recommend using star lock washers and flat washers under the screw heads (star lock washer 
should be located between screw head and flat washer) to ensure a tight baseplate ground 
connection, and to keep the screws from loosening. Connect each baseplate ground wire as 

shown in the "Baseplate Safety Ground" section of this chapter. 

8. If you have Expansion or Remote racks, determine the correct rack number for each one, then 

set the rack numbers using the Rack Number Selection dual in-line package (DIP) switch on 
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the baseplate. Please refer to the "Baseplates" chapter for details on setting these DIP 
switches. Rack numbers should be assigned by the system programmer because they 
correspond to system configuration settings and program memory addressing. 

9. If you have more than one baseplate (rack), connect the I/O Bus Expansion Cables between 
the I/O Bus Expansion Connectors, which are located on the right end of the baseplates. The 
cables are connected in a "daisy-chain" arrangement from one baseplate to the other. This is 

made possible by the fact that the cables have a dual connector on one end. Therefore, when 
the cable is plugged into a baseplate connector, the second connector on that end of the cable 
provides a socket for connecting to the next cable. The data sheet for the I/O Bus Expansion 
cables (IC693CBL300 etc.) in the "Cables" chapter has sample wiring figures. 

10. On the last 1/0 Bus Expansion Connector, plug in an 1/0 Bus Expansion Terminator, Catalog 
Number IC693ACC307 (unless using a cable with built-in terminator resistors, which would 
either be GE Fanuc cable IC693CBL302, or your own custom-built cable). 

11. Install the modules in their correct slots using your system layout drawings. (The label on the 
side of each module identifies the module type and catalog number.) Refer to the section 
"Installing Modules" if you are not familiar with how to do this. 

12. Connect cables to Option modules. Route cables away from noise-producing wires. See the 
"Wire Routing" section of this chapter. 

13. Be sure to follow the information in the "Wiring Guidelines" section of this chapter to protect 
the system from electrical noise. Install the power wires to the Power Supply and I/O 
modules: 

I/O modules with removable terminal boards. You can wire the terminal boards in- 
place on the modules or remove them from the modules before wiring. Although 
removing them may help make wiring easier (a previous section "Working with 
Removable Terminal Boards" shows how to remove a terminal board), care should be 
taken to avoid mixing them (each terminal board has the catalog number of the module 
printed on it, and the hinged cover has a wiring diagram for that module type). If you are 
using wire duct, routing each module's wires through the opening in the duct directly 
under the module will help to keep each terminal board in its correct position. 

I/O Modules with terminal blocks. Some modules use terminal blocks that mount to the 
enclosure panel. This includes all 32-point modules and, can include other I/O modules if 
they are fitted with the optional Terminal Block Quick Connect Assembly. Connect the 
terminal blocks to the connectors on the modules with the provided cables. 

14. Connect the signal (switches, sensors, solenoids, etc.) wires to the terminal boards, or terminal 
blocks/strips. If wiring to terminal boards, these can be removed for ease of wiring, if desired. 
See the section "Removing a Module's Terminal Board." 

15. When finished wiring the 1/0 terminal boards (if used and if you removed them for ease of 
wiring), re-install them on the modules, being careful to match each one with the correct 
module. 

Chapter 2 Installation 2-29 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 442 of 820



 

Chapter 

3 
Baseplates ! 1 s 

A baseplate is composed of three main parts: (1) a circuit board mounted to (2) a metal back-plate 
with (3) a plastic cover. The circuit board, called the "backplane," contains sockets for plug-in 
modules. The metal back-plate has four holes for mounting the baseplate, and retainers for 
mounting the modules. The plastic cover provides protection for the circuit board, slotted holes for 

the module connectors and retainers, and printed labels such as the baseplate description, serial 
number, and slot number labels. There are three basic types of baseplates discussed in this chapter: 

Is CPU 

to Expansion 

ca Remote 

Common Baseplate Features 

The following figure shows the features that are common to all Series 90-30 baseplates. Note that 
a modular CPU baseplate is shown. 

GFK-0356Q 3-1 
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1. Module retainers 
2. Upper mounting holes 
3. Baseplate description 
4. Lower mounting holes. The plastic cover is slotted at these two holes to facilitate a ground 

connection. See the "Baseplate Safety Grounding" section of the "Installation" chapter for 
ground connection details. 

5. Backplane connector for Power Supply 
6. Serial number label (on bottom edge of baseplate) 
7. Backplane connectors for 1/0 or Option modules (slots 2-4) . Note that the slot labeled CPU/1 

is the backplane connector for a CPU module; however, on Embedded CPU, Expansion, and 
Remote baseplates, this would be another I/O or Option module slot. 

8. Slot number labels 
9. Compliance label 
10. Catalog number and certification (UL, CE, etc.) label. On an Embedded CPU baseplate, this 

label will be located between Slots 4 and 5. 

Figure 3-1. Common Baseplate Features 

Two Baseplate Sizes 

Series 90-30 baseplates come in two sizes: 5-slot and 10-slot. Be aware that the Power Supply slot 
is not numbered, and is not considered to be one of the 5 or 10 slots. A 5-slot baseplate has slots 
for a Power Supply and five other modules, and a 10-slot baseplate has slots for a Power Supply 
and ten other modules. 
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Baseplate Terms:. 

GFK-0356Q 

Backplane: Refers to the circuit board in the baseplate. It contains the baseplate circuitry and 
sockets for plug-in modules. 

Rack: This term applies to an assembly consisting of a baseplate, power supply, and other 
modules. 

Rack Number: In systems that require more than one rack, each rack is given its own unique 
;:number,,which-enables the CPU to distinguish one.rack from another. The CPU rack always has a 

rack number of 0 (zero). 

Slot.Number: :Each module location (called a "slot") on a baseplate haS a unique number (except 
. . 

t:fifor-:thennurribered left slot, which is for the POWer Supply). The slot to_the:right of the Power.: 
Supply slot is always called Slot I. These slot numbers:are marked oti:the baseplate's plastic 
cover. Each slot has a connector for module connections and top and bottom retainers for holding 
the module in place. 

Module Location: Since each rack is assigned a unique number, and since each slot in a rack's 
baseplate has a unique slot number, each individual module's location in a system can be identified 
by its rack and slot numbers. For example, a module could be referred to as "the module in Rack I, 

Slot 4." This numbering method enables the CPU to correctly read from and write to a particular 
module, and report the location of a faulted module. 

CPU Baseplate: A baseplate that either has a CPU built-in to its backplane circuit board 
(embedded CPU) or one that has a slot for a plug-in CPU module (modular CPU). There can only 
be one CPU baseplate in a Series 90-30 PLC system and it will always be called Rack 0 (zero). A 

CPU module can only mount in Slot I of a modular CPU baseplate. A few special Option 
modules, such as the FIP Remote I/O Scanner module (IC693BEM330) can also be used in Slot I 

of a modular CPU baseplate. Power Supply, Input/Output (I /O), and most Option modules cannot 
fit in a CPU slot. 

Expansion Baseplate: One that does not contain a CPU and that can be mounted up to:50 cable- 
feet from the CPU baseplate. An Expansion baseplate cannot operate on its own. It must be used 
in a system that has a controlling CPU. 

Remote Baseplate: One that does not contain a CPU and that can be mounted up to 700 cable-feet 
from the CPU baseplate. A remote baseplate cannot operate on its own. It must be used in a 

system that has a controlling CPU. 

Power Supply Slot: Each baseplate must contain its own Power Supply module, which must 
mount in the Power Supply slot. It is the slot located on the left end of the baseplate, it is not 
numbered, and it has a unique size and shape so that only a Power Supply module can mount in it. 

Caution 

Attempts to force a module into an improper slot type will damage the 
module and/or the baseplate. Modules will mount in the correct slot easily 
and with a minimum of force. 
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CPU Baseplates 

There are two basic kinds of CPU baseplates, embedded and modular. The embedded types fulfill 
the need for a good low cost PLC, but lack the power, expandability, and versatility of the modular 
systems. 

Embedded CPU Baseplate: This type has CPU and memory integrated circuit chips soldered to 

its backplane circuit board. All of its numbered slots, including slot 1, are of the same type, and 

they accept only I/O modules and standard options modules. 

Modular CPU Baseplate: This type does not have CPU and memory chips on its backplane. 
Instead, it has a connector in Slot 1 for a plug-in CPU module, which contains the CPU and 
memory chips on an internal circuit board. The slot 1 connector is a special type that only mates 
with connectors on CPUs and a few special option modules. 

Embedded CPU Baseplates (Figures 3.2 and 3-3) 

There are three models of embedded baseplates, the 311, 313, and 323. These model numbers are 
based upon the CPU type that each contains. This chapter discusses only the baseplate features of 
these products. CPU specifications for the embedded CPU are located in Chapter 4. The 
embedded CPU baseplates have the following features: 

The CPU type cannot be changed. 

They do not support the use of expansion or remote racks, so these racks do not have an 
expansion connector like the modular CPU baseplates do. 

The models 311 and 313 are 5-slot baseplates, and the model 323 is a 10-slot baseplate. 

Since they do not require a plug-in CPU module, all numbered slots, including Slot 1, can be 
used for I/O or Option modules. 

The memory back-up battery is located in the Power Supply module; so if the Power Supply is 
unplugged from the baseplate, the battery will be disconnected from the memory circuits, 
which are located on the backplane circuit board. However, the backplane circuit board 
contains a high value capacitor, sometimes called a "super capacitor," that can store enough 
charge to maintain the memory circuits for about 1 hour if the Power Supply is removed or its 
battery is disconnected. Chapter 6 discusses the IC693ACC315 Battery Accessory kit that can 
be used to maintain memory contents when the Power Supply is removed from an embedded 
CPU baseplate. 

There are no configuration switches or jumpers on the Model 311, 313, or 323 baseplates. 

An embedded CPU baseplate is always assigned, by default, Rack Number Zero (0). 
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Figure 3-2. Models IC693CPU311 and IC693CPU313 (5-Slot) Embedded CPU Baseplates 

Figure 3-3. Model IC693CPU323 (10-slot) Embedded CPU Baseplate 
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Modular CPU Baseplates (Figures 3-4 and 3-5) 

A Power Supply module must be plugged into the left slot (which is not numbered) of these 
baseplates. The left slot is a unique size and type that only supports a Power Supply module. 

A CPU module (or a special Option module) must be installed in Slot 1 of these baseplates. 
Slot 1 is a unique size and type that only supports a CPU module or a special Option module 
like the FIP Remote I/O Scanner (IC693BEM330). Slot 1 is labeled CPU/1. 

Slots numbered 2 and above are of a unique size and type that only supports I/O or Option 
modules. 

Expansion and Remote baseplates are supported, so a 25-pin D-type female expansion 
connector is located at the right end of the baseplate for connecting to an Expansion or Remote 
baseplate. 

Since the CPU is modular, it can be replaced or changed to a different type if additional 
features are desired. 

Only one CPU baseplate is allowed per system. If more than one baseplate is used in a system, 
the additional ones must be either Expansion or Remote types. 

A modular CPU baseplate is always assigned, by default, Rack Number 0. 
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Figure 3-4. IC693CHS397 5-Slot Modular CPU Baseplate 
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Figure 3-5. IC693CHS391 10-Slot Modular CPU Baseplate 
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Expansion Baseplates (Figures 3-6 and 3-7) 

o There can be no more than a total of 50 feet (15 meters) of cable interconnecting Expansion 
baseplates and the CPU baseplate. 

An Expansion baseplate cannot stand alone. It must be connected to a system that has a CPU. 
The CPU can be in a PLC or in a Personal Computer that is equipped with a Personal 
Computer Interface Card (see Chapter 11). 

Maximum number of Expansion baseplates allowed per system depends on the type of CPU 
they are used with. For CPUs 331, 340, and 341, the maximum is 4. For CPUs numbered 350 

and higher, the maximum is 7. 

Each Expansion baseplate has a 25-pin female D7type 1/0 Bus Expansion connector mounted. 
at its right end for connection to other baseplates. 

Available in two versions; 5-slot (IC693CHS398) and 10-slot (IC693CHS392) 

An Expansion backplane does not support the following intelligent option modules: PCM, 
ADC, BEM330, and CMM311. These modules must be mounted in a CPU baseplate. All , 

other I/O and option modules can be mounted in any type of rack. 

All Expansion'baseplates must be connected to a common ground (see the "Installation" 
chapter for details). 

Expansion baseplates are the same physical size, use the same type power supplies, and 
support the same I/O and option modules as the Remote baseplates. 

GFK-0356Q 

Each Expansion baseplate has a Rack Number Selection DIP switch. 
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Figure 3-6. IC693CHS398 5-Slot Expansion Baseplate 
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Figure 3-7. IC693CHS392 10-Slot Expansion Baseplate 

Remote Baseplates (Figures 3-8 and 3-9) 

There can be no more than 700 feet of cable connecting all baseplates in a system that uses 
Remote baseplates. 

A Remote baseplate cannot stand alone. It must be connected to a system that has a CPU. The 
CPU can be in a PLC or in a Personal Computer that is equipped with a Personal Computer 
Interface Card (see Chapter 11). 

Remote capability is facilitated by the Remote baseplate's built-in isolation between the +5 
volt logic supply used by the I/O modules residing in the Remote baseplate and the supply for 
the interface circuit associated with the I/O Bus Expansion Interface. Isolation helps prevent 
problems associated with unbalanced ground conditions. 

Maximum number of Remote baseplates allowed per system depends on the type of CPU they 
are used with. For CPUs 331, 340, and 341, the maximum is 4. For CPUs numbered 350 and 
higher, the maximum is 7. 

Each remote baseplate has a 25-pin female D-type Expansion connector mounted at its right 
end for connection to other baseplates. 

Remote baseplates are available in two sizes; 5-slot (1C693CHS398) and 10-slot 
(1C693CHS392) 

A Remote backplane does not support the following intelligent option modules: PCM, ADC, 
BEM330, and CMM. These modules must be mounted in a CPU baseplate. All other I/O and 
option modules can be mounted in any type of baseplate. 

a Remote baseplates are the same physical size, use the same type power supplies, and support 
the same I/O and option modules as the Expansion baseplates. 

a Each Remote baseplate has a Rack Number Selection DIP switch. 
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Figure 3-8. 1C693CHS399 5-Slot Remote Baseplate 
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Figure 3-9. IC693CHS393 10-Slot Remote Baseplate 
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I/O Bus Expansion Cables 

Five prewired I/O Bus Expansion cables are available from GE Fanuc. Catalog numbers and 
lengths of these cables are listed in the following figure. You can build custom cables to suit the 
needs of your application if cable lengths other than those listed are required. Refer to the "Cables" 
chapter for detailed information on cable type and connectors. Note that the same cables can be 
used with both Expansion and Remote baseplates, however the cables used in a remote expansion 
system must use the cable type described in the "Cables" chapter. 

Figure A 

Figure B 

FEMALE 
CONNECTOR 

MALE 
CONNECTOR 

.5, 3, 6, 26 FOOT 
CABLES 

MALE 
CONNECTOR 

Li 

1111111,11: 21..1111 
So FOOT 

La 

CABLE 

MALE 
CONNECTOR 

MALE 
CONNECTOR 

Catalog Number Length Figure 

IC693CBL300 3 feet (1 meter), continuous shield A 

IC693CBL301 6 feet (2 meters), continuous shield A 

IC693CBL302 50 feet (15 meters), continuous shield with 
built in terminator (this is not a Wye cable) 

B 

IC693CBL312 0.5 feet (.15 meters), continuous shield A 

1C693CBL313 25 feet (8 meters), continuous shield A 

Figure 3-10. I/O Bus Expansion Cables 

Note 

The 3 foot cable (IC693CBL300) can be used as a Wye adapter between custom- 
built cables and Remote baseplates. 
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Differences. Between Remote and Expansion Racks 

Basically, Remote racks provide the same functionality as Expansion racks, but with the longer 
distance (700 feet/213 meters verses 50 feet/15 meters for Expansion racks) capability. To 
minimize unbalanced ground conditions, Remote baseplates have extra isolation circuitry. 
Unbalanced ground conditions can occur when systems are located long distances from each other 
and do not share the same ground system. However, distance is not always the problem; even 
racks that are mounted near each other can experience problems if the system is not grounded 
properly. See Chapter 2 for grounding information. 

The use of Remote racks requires a special consideration pertaining to scan time. In order to, 

operate at long distances, the I/O Bus runs at a lower clock speed (compared to that used for 

Expansion racks) when communicating with Remote-racks, which. will haVe.an'impact on 

-performance. The impact willbe relatively small for discrete I/O and slightly more for other 
modules, such as the High Speed Counter or Genius Communications Modtile. The increase in 

time needed to communicate with modules in a remote baseplate will usually be small with respect 
to the overall scan time. For more detailed information on scan time calculations, refer to Chapter 
2 of GFK-0467, the Series 90-30/20/Micro PLC CPU Instruction Set Reference Manual. 

Another important scan time consideration is the cable type used for communicating at longer 
distances. Data propagation delay must be minimized to ensure proper system timing and margins. 
Any deviation in cable type may result in erratic or improper system operation. Suggested cable 
types are specified in the "Cables" chapter in the IC693CBL300/etc. data sheet. 

Mixing Expansion and Remote Baseplates in a System 

GFK-0356Q 

Expansion and remote baseplates can be used in the same system as long as certain requirements 
are met: 

You do not exceed the 50 foot (15 meter) maximum cable distance from the CPU to the last 

Expansion baseplate 

You do not exceed the 700 foot (213 meter) maximum cable distance from the CPU to the last 

Remote baseplate. 

The cable type recommended for use with Remote baseplates must be used throughout the 

system. The exception to this requirement is that the prewired 3 foot (1 meter) cable, 
IC693CBL300, can be used as a Wye adapter to simplify the custom cable assembly associated 
with the "daisy chain" connections between baseplates. Information on building cables for use 
with Remote baseplates can be found in the "Cables" chapter in the IC693CBL300/etc. data 
sheet.. 
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Termination Requirement for Expansion or Remote System 

-When two or more baseplates are connected via the I/O Bus Expansion System, the I/O Expansion 
Bus must be properly terminated. The most common method of terminating the I/O Expansion 
Bus is by installing a termination resistor pack (IC693ACC307) on the open connector on the last 
(most distant from the CPU) Expansion or Remote baseplate in the system. The resistor pack is 

physically mounted inside of a connector. Although a termination resistor pack is shipped with 
each baseplate, only the last baseplate in the chain needs to have this termination connector 
installed. Unused termination packs can be discarded. The prewired 50 foot (15 meter) cable 
(IC693CBL302) has termination resistors wired inside the connector on one end of the cable. This 
cable, can.be,used if only one expansion rack-is needed in a system and a 50 foot link is 

...required (the'IC693ACC307 resistor pack is not needed in this case). Also, a CustOm-built cable 
with built -in resistors would eliminate the need for the IC693ACC307 resistor pack. 

Powering Down Individual Expansion or Remote Baseplates 

Expansion or Remote baseplates can be powered-down individually without affecting the operation 
of other baseplates;however, powering off a baseplate generates a loss of module 
(LOSS_OF_MODULE) fault in the PLC Fault Table for each module in the baseplate. When this 
fault condition occurs, and until the baseplate is powered back on and all modules recovered, the 
lost I/O modules are not scanned. For more information on the power-up and power-down 
sequence, see Chapter 2 in the Series 90-30 Programmable Controller Reference Manual, 
GFK-0467. 

Series 90-30 PLC Backplane 

The Series 90-30 PLC backplane (on all three types of baseplates) has a dedicated I/O 

communications bus. The signals on the remote baseplate backplane are optically coupled and an 
isolated DC-DC power supply converter is provided to isolate the signals from other backplanes. 

Power bus - connects the power supply outputs to the modules in the baseplate. 

I/O Communications bus - the CPU communicates with I/O modules over this bus. This bus 
is connected to the I/O busses in Expansion and Remote racks via the I/O Bus Expansion 
connectors and cables. 

Special Intelligent Module bus - exists only on a CPU baseplate; therefore, certain special 
intelligent option modules, such as the Programmable Coprocessor Module (PCM) , 

Alphanumeric Display Coprocessor (ADC), and CMM (Communications Control Module - 
IC693CMM3 I I), only work in a CPU baseplate. 
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Rack Number DIP Switch on Expansion and Remote Baseplates 

GFK-0356Q 

Each baseplate in a Series 90-30 system is identified with a unique number called a "Rack 
Number. " Rack Numbers for Expansion and Remote baseplates are select.ed by setting a DIP 
switch located on each baseplate directly above the connector for Slot 1. Rack number 0 must 
always be present and is assigned, by default, to the CPU rack (the CPU baseplate does not have 
this DIP switch). Racks do not need to be contiguously numbered, although for consistency and 
clarity, it is recommended that rack numbers not be skipped (use 1, 2, 3 - not 1, 3, 5). Rack 
numbers must not be duplicated within a system. The-following table shows the DIP switch 
positions for rack number selection. 

Table 3-1. Rack Number Selection Switch Settings 

Rack Number 

DIP Switch 1 2 3 4 5* 6* 7* 

1 open closed open closed open closed open 

2 closed open open closed closed open open 

3 closed closed closed open open open open 

* Rack numbers 5, 6, and 7 only valid for CPUs 350 and higher. 

The particular CPU module used determines how may expansion and remote baseplates are 
allowed: 

The 331, 340, and 341 CPUs support a total of four Expansion and/or Remote racks. 

The 350, 351, 352, 360, 363, 364, and 374 CPUs support a total of seven Expansion and/or 
Remote racks. 

Each baseplate has a label above the DIP switch that shows the settings for each rack number. The 
following figure shows this DIP switch package with an example of rack #2 number selected. 

Note 

Use a ball-point pen to set the DIP switches. In general, it is best to avoid using a 
pencil to set DIP switches since graphite from the pencil can damage the switch. 

GEFanuc 
SERIES 90-30 

PROGRAMMABLE 
CONTROLLER 

BASE 10-SLOT 
EXPANSION 

DIP EXPANSION RACK # 

SW 1 2 3 4 5 6 7 

1 X X X 

2 X X X 

3 X X X 

X CLOSED 

=In = CLOSED (Switch pushed down on right side) 

Figure 3-11. Rack Number Selection Switch (Shown with Rack 2 Selected) 
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Expansion Rack Connection Example 

The following example shows a system that includes Expansion baseplates. 
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DIS CRETE/ANALOG /OPTION 

Figure 3-12. Example of Connecting Expansion Baseplates 

3-14 Series 90-30 PLC Installation and Hardware Manual - August 2002 

NOTE 

TOTAL MAXIMUM 
DISTANCE FROM 
CPU BASEPLATE., , 

TO LAST EXPANSION!: 
BASEPLATE IS 

50 FEET (15 METERS) 

DO EXPANSION CABLES 

I/O BUS 
TERMINATOR 

PLUG (See 'NOTE) 
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Expansion and Remote Baseplates Connection Example 

GFK-0356Q 

The following example shows cable connections in a system that includes both remote and 
expansion baseplates. A system can have a combination of remote and expansion baseplates as 

long as the distance and cable requirements are followed. 

CPU 
BASEPLATE 

IC693CHS391/397 

'EXPANSION 
BASEPLATE 

1C693CHS392/398 

Maximum Cable Distance 
from CPU = 50 Feet 

(15 meters) 

REMOTE 
BASEPLATE 

IC693CHS393/399 

REMOTE 
BASEPLATE 

IC693CHS393/399 

REMOTE 
BASEPLATE 

IC693CHS393/399 

Maximum Cable Distance 
from CPU = 700 Feet 

(213 meters) 

0 
O 
0 
0 

CPU BASEPLATE 

C 
P 
U 

EXPANSION BASEPLATE 

J 

REMOTE BASEPLATE 

J 

Jn 

REMOTE BASEPLATE 

REMOTE BASEPLATE 

J 

5ff 

Standard Wye Cable 

Custom Built Point-to-Point Cable 

IC693CBL300 Standard Wye Cable, Used as Wye Jumper 

IC693ACC307 Bus Terminator 

Figure 3-13. Example of Connecting Expansion and Remote Baseplates 
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Baseplate Mounting Dimensions. 

Note: Series 90-30 PLCs must be mounted in a protective enclosure. The enclosure should be 
capable of properly dissipating the heat produced by all of the devices mounted inside it. 
For details on calculating heat dissipation, refer to Appendix F. 

Series 90-30 PLC baseplates are designed to be panel mounted. Each baseplate has standard 
attachment flanges for mounting on an electrical panel. Baseplate dimensions and proper spacing 
requirements for installation purposes for both the 5 and 10-slot baseplates with embedded CPU 
(Models 311 and Model 313 are 5-slot baeplatess; Model 323 is a 10-slot baseplate), and the 5 and 
10-slot baseplates for Modular CPUs are shown in figures 3-1 through 3-4. 

!Note 

All 5-slot baseplates have the same mounting dimensions and all 10-slot 
baseplates have the same mounting dimensions. Baseplates must be mounted in 
the orientation as shown in the following figures for proper cooling. 

Embedded CPU (311, 313, and 323) Baseplate Dimensions 

Baseplate dimensions and spacing requirements for installation for Models 311, 313, and 323 
baseplates are shown below. 

4.00 -- 10.4.1 .-r 4.00 --I" 
T---r 

1102) (295) (102) 

.79 
(20) 

FRONT VIEW 

' ALLOWANCE FOR COOLING 

4.00 
(102) 

5.12 
(130) 

1 

4.00 
(1 2) 

DIMENSIONS IN INCHES. 
MILLIMETERS ARE IN PARENTHESIS 

REMOVABLE 
I/0 

TERMINAL 
BLOCK 

159 

H NGED SIDE VIEW 
DOOR 

Figure 3-14. Model 311 and 313 5-Slot Baseplate Dimensions and Spacing Requirements 
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r 

154 

T 
.71 

(5O) 

17 44 '10 
(102) 

IS 10 
(310) 

DIMENSIONS IN INCHES. 
1111.1.11IETERS AP& IN PMEN75E10S 

FRONT VIEW 

ALLOWANCE FOR COOUNG , 

II NGEO 
DOOR 

4.00 
1102) 

SIDE VIEW 

..s_ ;Figure 3-15. Model 323 10-Slot Baseplate Dimensions and Spacing Requirements 
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Modular CPU, Expansion, and. Remote Baseplate Dimensions 

Baseplate dimensions and spacing requirements for installation for Modular CPU baseplates are 
shown below. 

r 
(41.g) 

'41 11, I 

(441) 

NOTE 
SEE 

.20 DM. 

(1.OS) 
S.12 

ICAL) 

DIMENSIONS IN INCHES, . 

MILLIMETERS ARE IN PARENTHESIS 

REMOVABLE 
100 

TERMINAL 
. ,BLOCK 

I 

L 

.79 

f70/ 

NOTE: If the cable Is used, atlow about 9 Inch horizontal claranc. 
on the tight 404 of the rack for *cc's. to the connector. 
!Bowan,. for ronilno 

FRONT VIEW 1 

4.00 

(172) 

HINGED 
DOOR 

SIDE VIEW 

Figure 3-16. Modular CPU, Expansion, and Remote 5-Slot Baseplate Dimensions and Spacing 
Requirements 

.71 MOTE: 

Pol V THE CABLE IS UEFA ALLOW ABOUT .INCH HORIZONTAL CLEARANCE 
ON TIM RIGHT SIDE Of THE SACS FOR ACCESS TO THE CONNECTOR. 

ALLOWANCE FOR COOLING _J 

4.00 
11021 

DINEUSIONS 04 INCHES. 
1221LIMETERS Ma 01 PARENTHESIS 

REMOVABLE 
ISO S.S. -a. 

TEAROOM. (142) 
BLOCK 

GT 
HINGED SIDE VIEW 
DOOR 

Figure 3-17. Modular CPU, Expansion, and Remote 10-Slot Baseplate Dimensions and Spacing 
Requirements 
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Load Ratings, Temperature, and Mounting Position 

The power supply load rating depends on the mounting position of the baseplate and the ambient 
temperature. 

The load rating with the baseplate mounted upright on a panel is: 

100% at 60°C (140°F) 

Power supply load ratings with the baseplate mounted horizontally are: 

temperature at25°C (77°F) - full load 

temperature at 60°C (140 °F) - 50% of full load 
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Baseplate Adapter Brackets for 19" Rack Mounting 

Two optional Baseplate Adapter Brackets allow-a 10-slot baseplate to be mounted in a 19 inch 

rack. Each baseplate installation requires only one of the adapter brackets. 

Warning 

Be sure to follow grounding instructions in Chapter 2 when using these 
adapter brackets. Failure to properly ground the PLC can result in 
improper operation, damage to equipment, and injury to personnel. 

. . 

IC693ACC308 Front Mount Adapter Bracket Used to mount a baseplate to the front face 
of a 19" rack. Install the adapter bracket by inserting the tabs at the top and bottom of the 
adapter bracket into the corresponding slots at the top and bottom of the plastic baseplate 
cover. NOTE: Although the figure below shows the plastic baseplate cover removed, this 
is for illustration purposes only. It is not necessary to remove the cover to install the 
bracket. With the bracket in place, insert and tighten the two screws (included with the 
bracket) through the back of the baseplate holes into the threaded holes in the bracket. 

1C693ACC313"Recessed Mount Adapter Bracket. Used to recess mount a baseplate inside 
a 19" rack. A baseplate mounts on the rear panel of this adapter bracket using four 8-32 
(4mm) screws, nuts, lock washers, and flat washers. The Adapter Bracket bolts through its 

four slotted holes to the face of the 19" rack using applicable hardware (lock washers 
recommended). 

IGNT SIDE OF 
BASEPLATE 

Insert two screws (1 at top; 1 at bottom) 
from back of base unit through base unit 
and bracket. Tighten screws to secure 
bracket to base unit. 

Note: Baseplate is shown with cover removed for illustration purposes. It 
is not necessary to remove the baseplate cover to install the bracket. 

Figure 3-18. IC693ACC308 Front Mount Adapter Bracket Installation 
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Dimensions for rack mounting a 10-slot baseplate with the 1C693ACC308 Front Mount Adapter 
: -Braicket are shown in the following figure. 

DIMENSIONS IN INCHES (MILLIMETERS IN 

Figure 3-19. Dimensions for 19" Rack Mounting Using IC693ACC308 Adapter Bracket 

0.160 (4.06)dia. 

DIMENSIONS IN INCHES (MILLIMETERS IN PARENTHESES) 

Figure 3-20. IC693ACC313 Recessed Mount Adapter Bracket 

GFK-0356Q Chapter 3 Baseplates 3-21 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 463 of 820



Baseplate Comparison Table 

Table 3.2. Series 90-30 Baseplate Comparison 

Series 90-30 Baseplates 

Catalog Number Type Size (Slots) 

IC693CPU3 I 1 Embedded CPU 5 

1C693CPU3 13 Embedded CPU 

1C693CPU323 Embedded CPU . 10 

IC693CHS397 Modular CPU 5 

IC693CHS391 Modular CPU 10 

1C693CHS398 Expansion., 5 

IC693CHS392 Expansion 10 

IC693CHS399 Remote 5 

IC693CHS393 Remote 10 

I 

411) 
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Chapter 

4 
Power Supplies 

Power Supply Categories 

Series 90-30 power supplies are modular types that plug into the left slot of all 90-30 baseplates. 
They have been placed into two categories for the purpose of this chapter: 

AC/DC Input Power Supplies 

IC693PWR321, Standard 120/240 VAC or 125 VDC input, 30 watts total output 

IC693PWR330, High Capacity 120/240 VAC or 125 VDC input, 30 watts total output 

DC Input-Only Power Supplies 

IC693PWR322, 24/48 VDC input, 30 watts total output 

IC693PWR328 48 VDC input, 30 watts total output 

IC693PWR331, High Capacity 24 VDC input, 30 watts total output 

Power Supply Feature Comparison 

The following table lists the featiires of the Series 90-30 PLC Power Supplies. 

Table 4-1. Power Supply Comparison 

Catalog 
Number 

Load 
Capacity 

Nominal 
Input Output Capacities (Voltage/Power *) 

IC693PWR321 30 Watts 100 to 240 VAC or 
125 VDC 

+5 VDC 
15 watts 

+24 VDC Isolated 
20 watts 

+24 VDC Relay 
15 watts 

IC693PWR330 30 Watts 100 to 240 VAC or 
125 VDC 

+5 VDC 
30 watts 

+24 VDC Isolated 
20 watts 

+24 VDC Relay 
15 watts 

IC693PWR322 30 Watts 24 or 48 VDC +5 VDC 
15 watts 

+24 VDC Isolated 
20 watts 

+24 VDC Relay 
15 watts 

IC693PWR328 30 Watts 48 VDC +5 VDC 
15 watts 

+24 VDC Isolated 
20 watts 

+24 VDC Relay 
15 watts 

IC693PWR331 30 Watts 24 VDC +5 VDC 
30 watts 

+24 VDC Isolated 
20 watts 

+24 VDC Relay 
15 watts 

Total of all outputs combined cannot exceed 30 watts. 

GFK-0356Q 4 -1 
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4 

AC/DC Input Power. Supplies 

IC693PWR321 Standard Power Supply, 120/240 VAC or 125 VDC Input 

;.: 

The IC693PWR321 is a 30 watt supply that can operate from an input voltage source in the range 

of 85 to 264 VAC or 100 to 300 VDC. This power supply provides three outputs: 

to +5 VDC output, 

+24 VDC Relay power output which providesower to circuits on Series 90-30 Output Relay 
modules. 

hisolateclt24,YDC,.:,which is used internally..by.some:modules, can also be used to provide 
external power for 24 VDCInput.modulcs..:'.., , 

The load capacity for each output of this power supply is shown in the following table. 

Table 4-2. IC693PWR321 Power Supply Capacities 

Catalog 
Number 

Load 
Capacity 

Nominal 
Input Output Capacities (Voltage/Power *) 

IC693PWR321 30 Watts 100 to 240 VAC or 
125 VDC 

+5 VDC 
15 watts 

+24 VDC Isolated 
20 watts 

+24 VDC Relay 
15 watts 

*Total of all outputs combined cannot exceed 30 watts. 

IC693PWR321 

CONNECTIONS 
FOR 

AC/DC POWER 
SOURCE 

INTERNAL 
POWER SOURCE 

FOR 
MODULES REOUBEN 

24VOC 

0 PWR 
GE Fanuc 00K 
SERIES 90-30 ORUN 

0 BAIT 

STANDARD 
POWER SUPPLY 

PROGRAMMABLE CONTROLLER 
INPUT 

101 
I01 

1-01- 
101 
101 

L_DL 

A 

.t0-140 VAC 

51110141 9> VA 

125 ;6C-. SOW 

N VOC 
0 LIIIVT 
0.2. 4.4X 

1 
SYSTEM 
STATUS 
INDICATORS 

O 

C 

ICI 

Figure 4-1. Standard AC/DC Input Power Supply - IC693PWR321 

RS-MS 
COMPATIBLE 
SERIAL PORT 

a-BATTERY 
CONNECTORS 

Power supplies must be installed in the leftmost slot in all baseplates. 
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Table 4-3. Specifications for IC693PWR321^Standard AC/DC Input Power Supply 

Nominal Rated Voltage 
Input Voltage Range 

AC 
DC 

120/240 VAC or 125 VDC 

85 to 264 VAC 
100 to 300 VDC 

Input Power 
(Maximum with Full Load) 

Inrush Current 

90 VA with VAC Input 
50 W with VDC Input 

4A peak, 250 milliseconds maximum 

Output Power 5 VDC and 24 VDC Relay: 15 watts maximum 
24 VDC Relay: 15 watts maximum . 

24 VDC Isolated: 20 watts maximum 
NOTE: 30 watts maximum total (all three outputs) 

Output Voltage 

. , 
5 VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal) 
Relay24!VDC: 24 tii28VDC . 

- 

Isolated 24 VDC: 21.5 VDC to 28 VDC . 

Protective Limits 
Overvoltage: 
Overcurrent: 

5 VDC output: 6.4 to 7 V 
5 VDC output: 4 A maximum 

Holdup Time: 20 milliseconds minimum 

GFK-0356Q Chapter 4 Power Supplies 4-3 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 467 of 820



4 

'',1C693PWR330 High Capacity Power Supply, 120/240.VAC1125 VDC Input 

The IC693PWR330 High Capacity Power Supplys rated for 30 watts output. For applications 
requiring greater +5V current capacity than is available with the standard supply 
(IC693PWR321), this supply allows all 30 watts to be consumed from the +5V supply. It can 
operate from an input voltage source in the range of 85 to 264 VAC or 100 to 300 VDC. This 
power supply provides the following outputs: 

+5 VDC output. 

+24 VDC Relay power output which provides power to circuits on Series 90-30 Output Relay 
modules. 

cIsolated +24 VDC, which is used internally by some modules, can also be used to provide 
. _ 

external power for 24 VDC Input 'modules..': 

The load capacity for each output of this power supply is shown in the following table. 

Table 4-4. IC693PWR330 Power Supply Capacities 

Catalog 
Number 

Load 
Capacity 

Nominal 
Input Output Capacities (Voltage/Power *) 

IC693PWR330 30 Watts 100 to 240 VAC or 
125 VDC 

+5 VDC 
30 watts 

+24 VDC Isolated 
20 watts 

+24 VDC Relay 
15 watts 

* Total of all outputs combined cannot exceed 30 

IC693PWR330 

watts. 

SYSTEM GE Fanuc 
0 pwR 

OK 
STATUS 

Series 90-30 0 RUN INDICATORS 

BATT 

CONNECTIONS FOR 
AC/DC POWER SOURCE 

INTERNAL POWER SOURCE FO 
MODULES REQUIRING 24VDC 

101 

101 
101 
101 

101 

101 

HIGH CAPACITY 
POWER SUPPLY 

PROGRAW4AEIL CONTROLLER 

-1[011- 
10.740 

54,641 KZ 121VA 

ass 
125VIV latV 

-ED 
-CEI 

24 we 
OUTPUT 

] 
0.5* MAX. 

c 

0 

--.--0-N 

ig 

i 
sof..., 

0 

LITHIUM 
BACK UP 
BATTERY (---1 

Figure 4-2. High Capacity AC/DC Input Power Supply - IC693PWR330 
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Table .4 -5., Specifications for IC693F'WR330 High CapacityAC/QC Input Power,Supply 

Nominal Rated Voltage 
Input Voltage Range 

AC 
DC 

120/240 VAC or 125 VDC 

85 to 264 VAC 
100 to 300 VDC . 

Input Power 
(Maximum with Full Load) 

Inrush Current 

100 VA with VAC Input 
50 W with VDC Input 

4A peak, 250 ms maximum 

Output Power 5 VDC: 30 watts maximum 
24 VDC Relay: I5 watts,maximurn 
24 VDC Isolated: 20 watts maximum 
NOTE: 30 watts maximum total (all three outputs) 

Output Voltage 5 VDC: 5.0 VDC to,5,2 VDC (5,1 VDC nominal) .. 

24 VDC Relay: 24.to 28 VDC 
24 VDC Isolated: 21.5 VDC to 28 VDC 

Protective Limits 
Overvoltage: 
Overcurrent: 

5 VDC output: 6.4 to 7 V 

5 VDC output: 7 A maximum 

Holdup Time: 20 ms minimum 

Field Wiring Connections for the AC/DC Input Power Supplies 

GFK-0356Q 

The two AC/DC input power supplies have six terminals for user connections. These connections 
are described below. 

AC Power Source Connections 

The Hot, Neutral, and Ground wires from the 120 VAC power source or LI, L2, and 
Ground wires from the 240 VAC power source connect to the system through the top three 
terminals of the terminal strip on the front of the power supply. 

DC Power Source Connections 

Connect the + and - wires from the 125 VDC (nominal) power source to the top two 
terminals on the terminal connector. These connections are not polarity-sensitive on an 
AC/DC input power supply. (However, the DC Input-only type supplies, which are 
discussed later in this chapter, are polarity sensitive.) 

Input Overvoltage Protection Devices 

This information applies to all Series 90-30 power supplies except IC693PWR322 
and IC693PWR328. The overvoltage protection devices for this power supply are 
connected internally to pin 4 on the user terminal strip. This pin is normally connected to 

frame ground (pin 3) with the supplied jumper strap which is installed at the factory. If 
overvoltage protection is not required or is supplied upstream, this feature can be disabled 
by removing the jumper strap from pins 3 and 4. 
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If you want to I-Ii;Tpot test this supply, overvoltage protection must be disabled during the 
test by removing'the terminal strip jumper' strap. Re-enable overvoltage protection after 
testing by reinstalling the strap. 

Jumper Strap Connects 
Overvoltage Protection 

Devices to Frame Ground 

Screw Terminals 
on Terminal Board 

Figure 4-3. Overvoltage Protection Devices and Jumper Strap 

Isolated 24 VDC Supply Output Connections 

The bottom two terminals of the power supply terminal strip provide connections to the 
Isolated +24 volt DC output which can be used to provide power for external circuits 
(within power limitations of the supply). 

Caution 

If the Isolated 24 VDC supply is overloaded or shorted, the 
Programmable Logic Controller will stop operation. 
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DC Input Only Power Supplies. 

IC693PWR322 Standard Power Supply, 24/48 VDC Input 

GFK-0356Q 

The IC693PWR322 is a 30 watt output power supply designed for 24 VDC or 48 VDC nominal 
inputs. It will accept an input voltage range from 18 VDC to 56 VDC. Although it is capable Of 

maintaining all outputs within specifications with input voltages as low as 18 VDC, it will not start 
. with initial input.voltages of less than 21 VDC. This power supply provides the following outputs: 

+5 VDC output. 

+24 VDC Relay.pOwer.output Which provides power to circuits on Series 90-30 Output Relay 
modules. 

Isolated +24VDC, which is used internally by some modules, can also be used to provide 
external power for 24VDC Input modules. 

The load capacity for each output of this power supply is shown in the following table. 

Table 4.6. IC693PWR322 Power Supply Capacities 

Catalog 
Number 

Load 
Capacity Input Output Capacities (Voltage/Power *) 

IC693PWR322 30 Watts 24 or 48 VDC +5 VDC 
15 watts 

+24 VDC Isolated 20 
watts 

+24 VDC Relay 15 
watts 

* Total of all outputs combined cannot exceed 30 

IC693PWR322 

PROGRAMMABLE 
CONTROLLER 

watts. 

SYSTEM 
STATUS 

INDICATORS 

GE Fanuc 
Series 90-30 

O PWR 
0 OK 

0 RUN 
0 BATT 

STANDARD 

CONNECTIONS 
FOR 

DC POWER 
SOURCE 

INTERNAL POWER 
SOURCE FOR 

MODULES REQUIRING 
24VDC 

POWER SUPPLY 
ROGRAAIMABLE CONTROLLER 

11 
24141 VOC 

SO WATT 

24 VOC 
OUTPUT 

0.M MAX. 

C 

0 

73,7; 

OQ 

ig 
so..:, 

0 

LITHIUM 
BACK-UP 
BATTERY I 

Figure 4-4. Series 90.30 24/48 VDC Input Power Supply - IC693PWR322 

RS-485 
COMPATIBLE 
SERIAL PORT 

BATTERY 
CONNECTORS 

Chapter 4 Power Supplies 4-7 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 471 of 820



4-8 

Specifications for IC693PWR322 PoWer Supply 

Nominal Rated Voltage 
Input Voltage Range 

Start 
Run 

24 or 48 VDC 

21 to 56 VDC 
18 to 56 VDC 

Input Power 
Inrush Current 

50 watts maximum at full load 

4A peak, 100 ms maximum 

Output Power 5 VDC: 15 watts maximum 
24 VDC Relay: 15 watts maximum 
24 VDC Isolated: 20 watts maximum 
NOTE: 30 watts maximum total (all three outputs) 

Output Voltage 5 VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal) 
24 VDC Relay: 24 to 28 VDC 
24 VDC ISolated: 21.5 VDC to 28 VDC 

Protective Limits 
Overvoltage: 
Overcurrent; 

5 VDC output: 6.4 to 7 V 

5 VDC output: 4 A maximum 

Holdup Time: 14 ms minimum 

Standards Refer to data sheet, GFK-0867B, or later version for 
product standards, and general specifications. 

Calculating Input Power Requirements for IC693PWR322 

The following graph is a typical 24/48 VDC power supply efficiency curve. A basic procedure for 
determining efficiency of the 24/48 VDC power supply follows the figure. 

40 

AVERAGE 30 - 
INPUT 

POWER 
(WATTS) 

20 - 
10 - 

I I I I 

5 10 15 20 25 

TOTAL OUTPUT POWER (WATTS) 

0 

Figure 4-5. Typical Efficiency Curve for 24/48 VDC Power Supply 

Note 

Start-up surge at full load is 4 amps for 250 milliseconds (maximum). 
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GFK-0356Q 

Input Power/Current Calculation 

Determine total output load from typical specifications listed for individual modules in 

Chapters 2 and 3. 

Use the graph to determine average input power. 

Divide the input power by the operating source voltage to determine the input current 
requirements. 

Use the lowest input voltage to determine the maximum input current. 

Allow for start-up surge current reqiiirements. 

Allow margins (10% to 20%) for variations. 

. , 
. 
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IC693PWR328 Standard Power Supply, 48 VDC Input 

The IC693PWR328 is a 30 watt output power supply designed for 48 VDC nominal input. It will 
accept an input voltage range from 38 VDC to 56 VDC. This power supply provides the following 
outputs: 

+5 VDC output. 

+24 VDC Relay power output which provides power to circuits on Series 90-30 Output Relay 
modules. 

Isolated +24 VDC, which is used internally by some modules, can also be used to provide 
external power for 24 VDC Input modules. 

The load capacity for each output of this power supply is shown in the following table. 

Table 4-8. IC693PWR328 Power Supply Capacities 

Catalog 
Number 

Load 
Capacity Input Output Capacities (Voltage/Power *) 

IC693PWR328 30 Watts 48 VDC +5 VDC 
15 watts 

+24 VDC Isolated 20 
watts 

+24 VDC Relay 15 

watts 

* Total of all outputs'combincd cannot exceed 30 

IC693PWR328 

watts. 

SYSTEM GE Fanuc 
O PWR 
0 OK 

STATUS 
Series 90-30 0 RUN INDICATORS 

BATT 
PROGRAMMABLE 

STANDARD CONTROLLER 

CONNECTIONS 
FOR 

DC POWER 
SOURCE 

INTERNAL POWER 
SOURCE FOR 

MODULES REQUIRING 
24VDC 

POWER SUPPLY 
PROGRAMABLE CONTROLLER 

0 

t_04C51/._ 
VDC 

50 WATT 

e 
.9... 

24 VOC 
OUTPUT 

OA* MAX 

c 

0 

o 
g : 
go 

:g 

0 

LITHIUM 
BACK UP 
BATTERY 

RS-4135 
COMPATIBLE 
SERIAL PORT 

BATTERY 

1 

CONNECTORS 

Figure 4.6. Series 90-30 48 VDC Input Power Supply - IC693PWR328 
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Table 4-9. Specifications for IC693PWR328 Power Supply 

Nominal Rated Voltage 
Input Voltage Range 

48 VDC ' 

38 to 56 VDC 

Input Power 

Inrush Current 
50 watts maximum at full load 

4A peak, 100 ms maximum, .. 

Output Power 5 VDC: 15 watts maximum 
24 VDC Relay: 15 watts maximum 
24 VDC Isolated: 20 watts maximum 
NOTE: 30 watts maximum total (all three outputs) 

Output Voltage 5 VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal) 
24 VDC Relay: 24 to 28 VDC 
24 VDC Isolated: 21.5 VDC to 28 VDC 

Protective Limits 
Overvoltage: 

- Overcurrent; 
5 VDC output: 6,4 to 7 y, ,, 
5 VDC output: 4 "A maximum 

Holdup Time: 14 ms minimum 

Standards Refer to data sheet, GFK-0867B, or later version for 
product standards, and general specifications. 

Calculating Input Power Requirements for IC693PWR328 

GFK-0356Q 

The following graph is a typical 48 VDC power supply efficiency curve. A basic procedure for 
determining efficiency of the 48 VDC power supply follows the figure. 

AVERAGE 
INPUT 

POWER 
(WATTS) 

50 - 
45W 

40 - 
30 

20 

10 - 

5 10 15 20 25 30 

TOTAL OUTPUT POWER (WATTS) 

Figure 4.7. Typical Efficiency Curve for IC693PWR328 Power Supply 

Note 

Start-up surge at full load is 4 amps for 250 milliseconds (maximum). 
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Input Power/Current Calculation for IC693PWR328 Power Supply 

Determine total output load from typical specifications listed for individual modules in 

Chapter 12. 

Use the graph to determine average input power. 

Divide the input power by the operating source voltage to determine the input current 
requirements. 

Use the lowest input voltage to determine the maximum input current. 

10 Allow for start-upsurge current requirements. 

Allow margins (10% to 20%) for variations. 
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IC693PWR331 High Capacity Power Supply, 24 VDC Input 

The Series 90-30 DC input High Capacity power supply (IC693PWR331) is a 30 watt wide range 
supply designed for 24 VDC nominal inputs. For applications requiring greater +5V current 
capacity than is available with the standard supply, this supply allows all 30 watts lo. be consumed 
from the +5 V output. It will accept an input voltage range from 12 VDC to 30 VDC. Although it 

is capable of maintaining all outputs within specifications with input voltages as low as 12 VDC, it 

will not start with initial input voltages of less than 18 VDC. This power supply provides the 
following outputs: 

GFK-0356Q 

+5 VDC output. 

+24 VDC Relay power output which provides power to circuits on'Series 90-30 Output Relay 
modules.. 

Isolated +24 VDC, which is used internally by some modules, can also be used to provide 
external power for 24 VDC Input modules. 

The load capacity for each output of this power supply is shown in the following table. 

Table 4-10. IC693PWR331 Power Supply Capacities 

Catalog 
Number 

Load 
Capacity Input Output Capacities (Voltage/Power *) 

IC693PWR331 30 Watts 12 to 30 
VDC 

+5 VDC 
30 watts 

+24 VDC Isolated 20 
watts 

+24 VDC Relay 15 

watts 

* Total of all outputs combined cannot exceed 30 watts. 

IC693PWR331 

CONNECTIONS FOR 
DC POWER SOURCE 

INTERNAL POWER SOURCE 
MCI:MULES REQUIRING 24VOC 

GE Fanuc 
Series 90.30 

O PWR 
OK 

O RUN 

BAIT 

I0L 
10-1 

101 

I01 
101 

HIGH CAPACITY 
POWER SUPPLY 

PROGRAMNAIN. CONTROLLER 

IMP! IT 

SYSTEM 
STATUS 

INDICATORS 

24 VDC 
50 WATT 

ow. 

OUTPUT 
0.5A MAX. 

24 VOC 

O 

0 
og 
2g 

O 

LITHIUM 
BACK-UP 
BATTERY 

C 

RS-485 
COMPATIBLE 
SERIAL PORT 

BATTERY 
CONNECTORS 

Figure 4-8. Series 90-30 24 VDC Input High Capacity Power Supply - IC693PWR331 
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Table 4-11. Specifications for IC693PWR331 Power Supply 

Nominal Rated Voltage - 
Input Voitage Range 

Start 
Run 

24 VDC 

18 to 30 VDC 
12 to 30 VDC 

Input Power 

Inrush Current 

50 watts maximum at full load . 

* 

Output Power 5 VDC: 30 watts maximum ** 
24 VDC Relay: 15 watts maximum 
24 VDC Isolated: 20 watts maximum 
NOTE: 30 watts maximum total (all three outputs) 

Output Voltage 5 VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal) 
24 VDC Relay: 19.2 to 28.8 VDC 
24 VDC Isolated: 19.2 VDC to 28.8 VDC 

Protective Limits 
Overvoltage: 
Overcurrent; 

5 VDC output: -6.4 to 7 V 
5 VDC output: 7 A maximum 

Holdup Time: 10 ms minimum 

Standards Refer to data sheet, GFK-0867B, or later version for 
product standards, and general specifications. 

* Dependent on installation and power supply impedance characteristics. 
** Derate per Figure 2-22 at ambient temperatures above 50°C (122 °F). 

Current Derating for Higher Temperatures 

6.1 

6.0 

5.5 

5.6 

5.4 

5.2 - 

5 VDC 
S.0 

CURRENT 

4.8 

4.6 - 

4.4 

4.2 

4.0 

I I I 

10 20 30 40 50 55 60 

AMBIENT TEMPERATURE ('C) 

Figure 4-9. 5 VDC Current Output Derating for Temperatures above 50°C (122°F) 
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Input Power. Requirements ,for IC693PWR331 

Use the following procedure to determine input power requirements for the 24 VDC High Capacity 
Power Supply: 

Determine total output power load from typical specifications listed for 

individual modules at the end of this chapter. 

Multiply the output power by 1.5 to determine the input power value. 

Divide the input power value by the operating source voltage to determine the 

input current requirements 

a Use the lowest input voltage to determine; the maximum input current 

Allow for start-up surge current requirements 

Allow margins (10% to 20%) for variations 

Field Wiring Connections to the DC Input-Only Power Supplies 

GFK-0356Q 

DC Power Source Connections 

The + and - wires from the DC power source connect to the top two terminals on the 
terminal strip. The + wire should be connected to the top terminal screw, and the - wire to 

the second screw (counting from the top down). The ground connection connects to the 
third screw. This connection scheme is clearly marked on the front of these power 
supplies. 

Isolated 24 VDC Supply Output Connections 

The bottom two terminals of the power supply terminal strip provide connections to the 
Isolated +24 volt DC output which can be used to provide power for external circuits 
(within power limitations of the supply). 

Caution 

If the Isolated 24 VDC supply is overloaded or shorted, the 
Programmable Logic Controller will stop operation. 
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Common Series 90-30 Power Supply Features 

Status Indicator Lights on all Power Supplies 

Four LEDs are located on the upper right front of the power supply faceplate. The purpose of these 
LEDs is as follows: 

PWR 

The top green LED, labeled PWR, provides an indication of the operating state of the 
:,::Ipowertsupply. The LED is ON when ihe poWer supply has a correct source of power and 

is operating properly, and OFF-when a power Supply fault occurs or power is not applied. 

OK 

RUN 

BATT 

The second green LED, labeled OK, is steady ON if the PLC is operating properly, and 
OFF if a problem is detected by the PLC. 

The third green LED, labeled RUN, is steady ON when the PLC is in the RUN mode. 

The bottom red LED, labeled BATT, will be ON if the memory backup battery voltage is 

too low to maintain the memory under a loss of power condition; otherwise it remains 
OFF. If this LED is ON, the Lithium battery must be replaced before removing power 
from the rack, or PLC memory may be lost. 

Input Overvoltage Protection Devices 

This information applies to all Series 90-30 power supplies except IC693PWR322 
and IC693PWR328. The overvoltage protection devices for this power supply are 
connected internally to pin 4 on the user terminal strip. This pin is normally connected to 
frame ground (pin 3) with the supplied jumper strap which is installed at the factory. If 
overvoltage protection is not required or is supplied upstream, this feature can be disabled 
by removing the jumper strap from pins 3 and 4. 

If you want to Hi-pot test this supply, overvoltage protection must be disabled during the 
test by removing the terminal strip jumper strap. Re-enable overvoltage protection after 
testing by reinstalling the strap. 
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Jumper Strap Connects 
Overvoltage Protection 

Devices to Frame Ground 

Frame Ground 

Screw Terminals 
ort;Temanal Board 

Figure 4-10. Overvoltage Protection Devices and Jumper Strap 

Output Voltage Connections to Backplane (All Supplies) 

GFK-0356Q 

The following figure illustrates how these three output voltages are connected internally to the 
backplane on the baseplate. The voltage and power required by modules installed on the baseplate 
is supplied through the baseplate connectors. 

POWER SUPPLY BACKP LANE USE/COMMENTS 

0 I 24V 
I USED INTERNALLY ON ANALOG INPUT, 

.1 ANALOG OUTPUT, AND DC INPUT MODULES. 

0 IGhin Dog 

ALSO AVAILABLE ON EXTERNAL 
TERMINALS ON DC INPUT MODULES AND 
ON FRONT OF POWER SUPPLY FOR 
USER APPLICATIONS. 

I USED INTERNALLY ON 
RELAY OUTPUTS 

SINGLE 
POINT 

CONNECTION 

1 

FGNO 

USED INTERNALLY ON CPU, 
' INPUTS, OUTPUTS, ETC. 

2 POINT I 

CONNECTION 

Figure 4-11. Interconnection of Power Supplies 

EXTERNAL CONNECTION 
TO EARTH GROUND. 
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Overcurrent Protection (all Supplies) 

Timing Diagram 

INPUT 
POWER 

ON 

The 5V logic output is electronically limited to 3.5 amps (7 amps for high capacity supplies). An 

overload (including short circuits) is sensed internally and causes the supply to shut down. The 
supply will continually try to restart until the overload is removed. An internal fuse in the input 
line is provided as a backup. The supply will usually shut down before the fuse blows. The fuse 
also protects against internal supply faults. 

The timing diagram below shows the relationship of the DC input to the DC outputs and to the 
Power, Supply Of( signal.(PSOK) generated by the power supply,. When power is first aPPlied, the 
PSOK signal gges,false. This line remains false for a minimum'of 20 msec after the +5V bus is 
within specifications, then it becomes true. 

If input power is interrupted, the +5V bus will remain within specifications and PSOK will remain 
true a minimum of 10 milliseconds. PSOK then goes false. The +5V bus will remain within 
specifications for an additional 4 milliseconds minimum to allow an orderly shutdown of the 
system. 

MOMENTARY 
A POWER 

-1 LOSS 

+5V OUTPUT 
(5.1V TYP.) 

PSOK 

VOLTAGE 
OVERSHOOT 

5% (MAX) 

INPUT 
POWER 

OFF 

97% (MIN) 

,OMS 

(MIN) 

f 

HOLD 
UP 

TIME' 

4MS 
(MIN) 

VOLTAGE 
OVERSHOOT 

5% (MAX) 

40ms 

(MIN) 

2\ \ HOLD 
UP 

TIME 

(MIN) 

4MS -41. 
(MIN) 

'HOLD -UP TIME: 20 ms, minimum for IC693PWR321/330 
14 ms, minimum for IC693PWR322 
10 ms, minimum for IC693PWR331/332 

Figure 4-12. Timing Diagram for all Series 90-30 Power Supplies 
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C.P.U. Serial Port Connector on Power Supply (All Supplies) 

A 15 -pin D-type female connector, accessed by opening the hinged door on the right front of the 

power supply, provides the connection to a CPU serial port which is used to connect to: 

A programmer (usually a personal computer) running GE Fanuc PLC programming software. 

The GE Fanuc Hand-Held Programmer. 

Other serial devices. 

RS-485 
COMPATIBLE 
SERIAL PORT 

343832 

Figure 4-13. Serial Port Connector 

The serial port connector is only functional in a power supply that is installed in a baseplate 
that also contains the CPU. The serial port is not functional on a power supply that is installed 
in an expansion or remote baseplate. 

Any device connected to the serial port that uses +5 VDC power from the Series 90-30 power 
supply must be included in the calculation for maximum power consumption (see "Power 
Supply Loading Calculations" in Chapter 12). 

CPU Serial Port Information 

GFK-0356Q 

The serial port connector on the power supply accesses the CPU serial port, which is a feature of all 
Series 90-30 CPUs. See Chapter 5, "CPUs" for information on this serial port. 
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Backup Battery for RAM Memory (All Supplies) 

The long-life Lithium battery (1C693ACC301) used to maintain the contents of the CMOS RAM 
memory in; the CPU is accessed by removing the cover plate located at the bottom of the power 
supply faceplate. This battery is mounted on a plastic clip attached to the inside of this cover. 

The battery is wired to a small Berg female connector that connects to either of the two Berg male 
connectors mounted on the Power Supply printed circuit board. This battery can be replaced with 
power applied to the PLC. 

0 
0 
0 
0 

101 

lot 

lot 
lot 

Figure 4-14. Backup Battery for RAM Memory 

LITHIUM 
BACK-UP 
BATTERY 

Caution 

If a Low Battery Warning (BATT LED turns ON) occurs, replace the 
battery located in the power supply before removing power from the rack. 
Otherwise, there is a possibility that data will be corrupted or the 
application program will be cleared from memory. 

Additional Battery Information 

For additional information on the memory backup battery, see the chapter, "Memory Backup and 
Backup Battery." 

4-20 Series 90-30 PLC Installation and Hardware Manual - August 2002 GFK-0356Q 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 484 of 820



Chapter 

5 
CPUs 

3 

CPU Types for Series 90-30 PLCs 

There are numerous CPU models available for the Series 90-30 PLC which differ in speed, I/O 
capacity, size of user memory, and advanced features. This variety of models gives a system 
designer considerable flexibility in choosing the one best suited to the system being designed. 
There are two basic types of CPUs, Embedded and Modular. The embedded types fulfill the need 
for a good low cost.PLC, but lack the power, expandability, and versatility of the modular systems. 
In the embedded types, the CPU is built into the baseplate. In the modular types, the CPU is 
contained inside a plug-in module. 

Embedded CPUs 

The embedded CPUs are part of an embedded CPU baseplate. In these products, the CPU and 
memory integrated circuit chips are soldered to the backplane board of the baseplate. This chapter 
discusses the CPU features of these products. Details about the baseplate features are located in 

Chapter 2. There are three different embedded CPUs: Model 311 (IC693CPU311), Model 313 
(IC693CPU313), and Model 323 (1C693CPU323). The embedded CPUs have the following basic 
features: 

The CPU type cannot be changed. It is soldered to the backplane board in the baseplate. 

They do not support the use of Expansion or Remote racks, so an embedded CPU baseplate 
does not have an expansion connector like the modular baseplates do. This means that if you 
have an application that requires more than 10 modules, you will have to use a modular CPU 
system. 

The models 311 and 313 are 5-slot baseplates, and the model 323 is a 10-slot baseplate. Since 
they do not require a plug-in CPU module, all numbered slots, including Slot 1, can be used 
for I/O or Option modules. 

a The memory back-up battery is located in the Power Supply module; so if the Power Supply is 

unplugged from the baseplate, the battery will be disconnected from the memory circuits, 
which are located on the backplane circuit board. However, the backplane circuit board 
contains a high value capacitor, called a "super capacitor," that can store enough charge to 

maintain the memory circuits for a short period of time if the Power Supply is removed or its 

battery is disconnected. See the section "Super Capacitor Memory Backup" in Chapter 6. 

These CPUs do not have a time-of-day (TOD) clock. 
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Replaceable System (firmware) PROM 

Description Label 
Says "With CPU 

Memory Backup 
Warning Label 

a44563A 

Socket for Optional Program PROM . 

PROGRAAIMASL 
CONTROLLER 

BASE 
WITH CPU 

Modular CPUs 

USER 
AND REGISTER 
VALUES MAY BE 
LOST IF POWER 

SUPPLY IS 
REMOVED FOR 
LONGER THAN 

1 HOUR 

PE2V4p+ERy 

Figure 5-1. Models 311 and 313 (5-Slot) Embedded CPU Baseplates 

The modular CPUs consist of a CPU, memory, and associated integrated circuit chips soldered to 

circuit board which is mounted in a plug-in module. The modular CPUs include the model CPU331 
and higher. The modular CPUs have the following basic features: 

A CPU module must be installed in Slot 1 of a modular CPU baseplate. Slot 1 is a unique size 
and type that only fits a CPU module (or special Option modules). Slot 1 is labeled CPU/1. 
Details on modular CPU baseplates are located in Chapter 2. 

Modular CPUs support expansion and remote baseplates, so A 25-pin D-type female 
expansion connector is located at the right end of the CPU baseplate for connection to an 
expansion or remote baseplate. 

Since the CPU is modular, it can readily be replaced or changed to a different type if desired. 

Only one CPU is allowed per system, and it must be mounted in a CPU baseplate. If more 
than one baseplate is used in a system, the additional ones must be either expansion or remote 
types that do not contain a CPU. 

A modular CPU baseplate is always assigned, by default, Rack Number 0. 

All have a time-of-day (TOD) clock. 
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Memory Backup 
Warning Label 

Figure 5-2. IC693CHS397 5-Slot Modular CPU Baseplate 

General CPU Features 

GFK-0356Q 

Microprocessor 

I/0 Bus 
Expansion 
Connector 

The microprocessor type varies by the CPU model: 

a 80188 microprocessor for CPU models 311/313/323/331 

a 80C188XL microprocessor for CPU models 340/341 

80386EX microprocessor for CPU models 350-364 

586 microprocessor for CPU model 374 

The microprocessor provides all fundamental sweep and operation control, and execution of all 

non-boolean (as used here, the term boolean refers to discrete logic such as contacts and coils) 
functions. Boolean functions in the modular CPUs are handled by a dedicated VLSI (Very Large 
Scale Integration) Instruction Sequencer Coprocessor (ISCP). All Series 90-30 CPUs use RAM 
working memory. 

CPU Serial Port (Connector on Power Supply) 

A 15-pin D-type female connector, accessed by opening the hinged door on the right front of the 

power supply, provides the connection to a CPU serial port which is used to connect to: 

a programmer (usually a personal computer) running GE Fanuc PLC programming software. 
The IC690ACC901 Miniconverter/cable kit is a convenient way to access this port. See 
Appendix D for details. 

the IC693PRG300 GE Fanuc Hand-Held Programmer (CPU374 does not support the HHP.) 
See Chapter |i for details. 

the IC200ACC003 EZ Program Store device. See GFK-1811 for details. (CPU374 on(y) 

other serial devices. 
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F-] (E1 111-4t) 
COMPATIBLE 
SERIAL PORT 

RS-485 

Figure 5-3. CPU Serial,port Connecter on Power Supply 

This serial port iS1R8-485 conipa ible; and Uses the GE Fanuc SNP (Series Ninety Protociil)' 
protocol (slave only). Breakfree SNP became the default protocol on all serial ports on the 
Series 90-30 CPUs, starting with firmware release 9.00 for CPUs 350-364, and firmware: 
release 8.20 for CPUs 311-341. For details, see page 5-13. 

The serial port connector is only functional in a power supply that is installed in a baseplate 
that also contains the CPU. It is not functional on a power supply that is installed in an 
expansion or remote baseplate. 

Any device connected to the serial port that uses +5 VDC power from the Series 90-30 power 
supply must be included in the calculation for maximum power consumption (see the heading 
"Power Supply Loading Calculations" in Chapter 12). 

All Series 90-30 CPUs have this serial port arrangement. The 351, 352, and 363 CPUs have 
additional serial ports, described in a later section of this chapter. 

Caution 

Care must be taken that common mode voltage specifications are met for 
connections to this serial port. Common mode conditions that exceed those 
specified will result in errors in transmission and/or damage to Series 90 
PLC components. Common mode specifications are discussed in 
Appendix A. When the common mode voltage specification is exceeded, a 
port isolator such as the GE Fanuc IC690ACC903 must be used. See 
Appendix G for details on this port isolator. 

Memory Volatility 

The term volatility refers to the issue of whether or not a certain memory type retains:or loses its 
contents (data) when power is removed from it. 

Volatile memory - memory that loses its contents when power is removed. RAM memory is 

inherently volatile. Therefore, when the PLC is turned off, a backup battery is necessary if 
data loss in RAM memory is to be prevented. 

Non-volatile memory - memory that retains its contents when power is removed. The various 
types of PROM (Programmable Read-Only Memory) memory are non-volatile. 

5-4 Series 90-30 PLC Installation and Hardware Manual - August 2002 GFK-0356Q 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 488 of 820



 

GFK-0356Q 

RAM Memory 

Every Series 90-30 CPU uses RAM memory for its "working memory." The RAM chips used are 
of the CMOS type. CMOS RAM is an acronym for Complimentary Metal-Oxide Semiconductor, 
Random Access Memory. CMOS RAM is a relatively fast, low power memory that can be easily 
examined (read) and changed (written to). 

In the embedded CPU models, RAM memory is mounted on the backplane board. In the modular 
CPU models, RAM memory is mounted inside the CPU module. A backup battery is usually used 
to preserve the contents of RAM memory when power is off. 

RAM Memory Backup/Backup Battery Information 

Please see Chapter 6 for the following information: 

RAM memory backup recommendations. 

Backup battery information such as estimated life, replacing, determining battery age using 
date codes, etc. 

Running without a backup battery. 

Low battery warning methods. 

Programmable Read-Only Memory (PROM) Types 

There are three types of PROM devices used in Series 90-30 CPUs: 

EPROM: Erasable Programmable Read-Only Memory. It is a plug-in integrated circuit memory 
device that can be erased with an ultraviolet light. EPROMs can be read when installed in the PLC, 
however in order to write new data to them, they must be removed from the PLC and written to 

using an external PROM burning device. 

EEPROM: Electrically Erasable Programmable Read-Only Memory. It is a plug-in integrated 
circuit memory device that can be erased and written to while installed in the PLC. 

Flash Memory: A variation of the EEPROM type memory. It also is an integrated circuit device 
that can be erased and written to while installed in the PLC. One advantage of CPUs having flash 
memory storage of firmware, is that firmware can be updated by writing from a Personal Computer 
through a PLC serial port to flash memory. No modules have to be removed for flash firmware 
upgrade. 

Uses of PROM devices in the 90-30 CPUs 

PROM-type devices are used in two ways in the 90-30 CPUs: 

To store CPU firmware 

To store user data, which consists of program, configuration, and register data. 

The following table shows the types of PROM devices each CPU uses. 
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Table 5-1. CPU Firmware and PROM Configurations 

CPU 
Fitillwa re 
(standard) 

EPROM 
(for user memory) 

EEPROM 
(for user memory) 

Flash 
(for user memory) 

CPU311 EPROM Optional Optional N/A 

CPU313 EPROM Optional Optional N/A 

CPU323 EPROM Optional Optional N/A 

CPU331 EPROM Optional Optional N/A 

CPU340 EPROM N/A N/A Optional 

CPU341 EPROM. ,*Optional . * Optional .*Optional 

CPU350 FlaSh N/A N/A Standard 

CPU351 Flish N/A N/A Standard 

;CRUM. Flash . N/A':::, N/A Standard. 

CPU360. 
. 

Flash N/A . N/A Standard 

CPU363 Flash N/A N/A Standard 

CPU364 Flash N/A N/A Standard 

CPU374 Flash N/A N/A Standard 

* Early versions of the CPU341 support optional EPROM and optional 
EEPROM only. Starting with hardware version IC693CPU3414 and Firmware 
version 4.61, only optional Flash is supported. 

CPU Firmware 

The CPU firmware contains the basic operating instructions for the PLC. Firmware is developed 
by a GE Fanuc product engineering group. It is stored in either EPROM or Flash memory, 
depending on the particular CPU. 

CPU Firmware Upgrade (Update) 

From time to time, new firmware is released. A new firmware version may contain support for 
new features or improvements to existing features. Once a new version of CPU firmware is 
released, all new CPU modules will be sold with that version. The Technical Support section of 
the GE Fanuc Web site lists CPU revision histories, matching version numbers to associated 
features. See Chapter 13 for information on the GE Fanuc Web site. Users who could benefit from 
a new firmware release may choose to upgrade their CPU by installing new firmware. Upgrades 
come in two formats, depending on the type of CPU to be upgraded. The "CPU Firmware and 
PROM Configuration" table in this chapter shows which type of firmware storage device each CPU 
has. The two types are: 

EPROM - For CPUs with firmware stored in EPROM, the upgrade is done by replacing the 
CPU's EPROM chips(s). The upgrade kit contains new EPROM chip(s), update labels, and 
installation instructions. To upgrade the EPROM in an embedded CPU system, the module in 

slot I must be unplugged to gain access to the PROM socket on the baseplate. In the case of a 

modular CPU, the CPU must be unplugged and disassembled. 

Flash - For CPUs with firmware stored in Flash, the upgrade is done by copying a new 
firmware file to the CPU's Flash memory. An upgrade kit may be purchased from GE Fanuc. 
The upgrade kit contains the necessary files, update labels, and instructions. This method does 
not require disassembling the module. The file downloading is done either through the port on 
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the power supply, or through a port on the front of the CPU module (if it has one). The 
applicable method will be documented in your upgrade kit instructions. Downloadable 
firmware upgrade files are also found in the Technical Support area of the GE Fanuc Web site. 
See Chapter 13 for Web site information. 

To order an upgrade kit, write down the full catalog number of your module from the module 
identification label on the side of the module, determine your current firmware revision level, then 
call your PLC distributor. If you are not sure what firmware version you currently have, see the 
heading on the next page "Determining CPU Revision Levels (Versions)." 

Flash Firmware Upgrade Procedure 

The operating system firmware is updated by connecting a PC compatible computer to the 
applicable PLC serial port and running the PC Loader software included with the firmware floppy 
disk. 

The computer used for this task should be an IBM AT compatible or better PC with a minimum 
640K of RAM, one 3.5" or high density 5.25" floppy drive, MS-DOS version 3.3 or later, a hard 
drive, and an RS-232 serial port. In addition, a miniconverter/serial cable is required. The following 
miniconverter/serial cable kit is available: 

IC690ACC901, Miniconverter Kit (RS-232/RS-485) with cable and 9-pin to 25-pin adapter. 
(This product is documented in Appendix D.) 

Determining CPU Revision Levels (Versions) 

If you plan to make changes to your system, you will need to know if your CPU can support those 
changes. The features and capabilities of your CPU are determined by its revision levels (hardware 
and firmware). This section discusses methods that you can use to determine your CPU's revision 
levels and associated features and capabilities. 

Direct Methods 

Obtain the information from the Important Product Information (IPI) sheet that came with your 
CPU. However, if your CPU firmware has been upgraded, the IPI will not indicate the current 
revision level. 

The surest way to determine a CPU's firmware revision level is to read it from the CPU by 
using your programmer. Your programmer must be connected to the PLC and be in Online or 

Monitor mode, and the PLC must be powered up. For example, on the Logicmaster "PLC 
STATUS and CONTROL" screen is an item called "SOFTWARE REVISION." The data 
displayed in that field (such as 6.04) is the firmware revision level. See the Logicmaster 90-30 
Programming Software User's Manual, GFK-0466 (or the user's manual for the programming 
software you use), for additional details. 

Indirect Method 

Check the catalog number printed on the module identification label on the side of the module. 

On all Series 90-30 modules, this catalog number indicates the module's revision level(s). For 

some CPUs, the catalog number contains a single letter at the end to indicate the CPU's overall 
revision level. For example, 
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IC693CPU3414 

This tells us that the module has a revision level J. Later CPU modules are produced with two 
revision letters, such as: 

IC693CPU351-EK 

The first letter stands for the hardware revision level and the second for the firmware revision 
level. 

These letters can be cross-referenced to the firmware version. A revision history list for Series 
90730 products, including CPUs, can be foundin.the GE Fanuc web site technical support area 
(vww.gefanuc.cotn/support/) that cross -references revision letterS;:firmware'versions, and 
related features. Also, if you have access to the progression ofJPIs that wereissued for the 

. . . 

particular CPUlthese are available on the GEFanuePLC InfoLink..CD-ROM) you can find 
the deSired.cross-reference. Of course, you can alSbContaafyOurditribuloioiGE Fanuc for 
help. 

If your firmware has been upgraded in the past, -a small label that comes in the upgrade kit 
should be attached to the side of the module next to the module identification label to indicate, 
the current firmware revision level. However, the label could have been forgotten; so to be 
sure, you may want to read the information from the CPU with a programmer as described in 

the "Direct Method" above. On models with EPROM firmware, the firmware revision level 
will also be printed on the EPROM. 

EPROM and EEPROM User Program Storage Options 

The Model 311, 313, 323, 331, and an earlier version of the Model 341 CPUs have a User PROM 
option for storing user application programs, register data, and configuration data in non-volatile 
memory. Application programs are usually developed in a CPU's battery-backed RAM memory 
and executed from this RAM memory. But, if additional program integrity, or operation of the 
PLC without a battery is desired, an optional EEPROM or EPROM can be installed in a spare 
socket (labeled PROGRAM PROM) on the embedded CPU baseplates or in a socket inside the 
Model 331 CPU module (and inside the early versions of Model 341 CPU prior to hardware 
version IC693CPU341-.1 and firmware release 4.61). The Model 331 CPU module (and the early 
versions of Model 341) has a jumper labeled JP 1 located next to the EEPROM/EPROM socket to 
allow you to select either EEPROMor EPROM. These jumper positions are shown below. 

Jumper Selects 

3 - 2 EEPROM 

2 - 1 EPROM 

Comparing EPROM and EEPROM Features 

For one-time applications, an EEPROM is the more practical of the two. It can be created in the 

PLC itself and doesn't require any additional outside equipment. An EPROM is not as convenient 
to create. It must be created outside the PLC using an EPROM burner. Because an EPROM is less 
expensive than an EEPROM, if you need to reproduce multiple copies of a program to use on a 

large number of identical controls, it may be cost effective to use EPROMs, especially if you 
already have an EPROM burner. 
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Procedure for Creating an EPROM 

Flash Memory 

I. Install an EEPROM in the PROM socket of the PLC you will use to develop the application 
program. 

2. Develop and debug the program in RAM memory, then write it to the EEPROM. 

3. Remove the EEPROM from the PLC and install it in the EPROM burner as a master to make 
one or more EPROMs. 

4. Install the blank EPROM in the EPROM burner and copy the program on the EEPROM to the 
blank EPROM. 

5. Install the EPROM in the PLC's PROM socket, then copy its contents into RAM memory. 
The EPROM then serves as an on-board backup to RAM memory. 

Note: Your CPU can be configured to load the application program stored in the PROM device 
automatically into RAM memory when the CPU is powered-up. See "Running Without a 

Memory Backup Battery" in Chapter 6 for details. 

Caution 

If PROM is configured (on the CPU configuration screen) as the power-up 
program source and a PROM device is not present in the PROM socket, or a 
blank PROM is in the socket, on a power-up cycle, a blank program will be 
copied into the CPU's RAM memory and the program in RAM memory will 
be lost. Always keep a backup copy of your current program files in case of 
an emergency. 

EEPROM and EPROM devices, listed in the following table, are available from GE Fanuc. 

Table 5-2. EPROM and EEPROM Catalog Numbers 

Catalog Number Description 
GE Fanuc 

Part Number 
Third Party Source 

Vendor Part Number 

IC693ACC305 (Qty 4) 28C256 EEPROM, 350ns 44A725999-000 XICOR X28C256P 
XICOR X28C256P25 
XICOR X28HC256P-15 

IC693ACC306 (Qty 4) 3210(8 UV EPROM, I50ns 44A723379-000 NEC PD27C256AD-15 
Atmel AT27C256-15DC1 
Toshiba TC57256AD- I 5 

Hitachi HN27C256AG-15 
AMD AM27C256-150DC 
Intel TD27C256A-1 

The Model 340, 341 (later versions), 350, 351, 352, 360, 363, 364, and 374 CPUs have Flash 
memory for user program storage. (Note that versions of the Model 341 CPU prior to firmware 
release 4.61 had EEPROM memory.) The Read/WriteNerify process for user programs is the 

same for Flash memory as it is for EEPROM operations. Flash memory operations (Read, Write, 
or Verify) are accessed from the Program Utilities Function menu or from another Program 
Utilities screen in the Logicmaster 90-30/20/Micro programming software. 
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Series 90-30 CPU Capacities 

The following table describes the maximum capacities and operating features for the Series 90-30 
PLC CPU models. For State Logic CPUs, see "System Specifications for Series 90-30 State Logic 
CPUs" in Chapter 9. 

Table 5-3. Series 90-30 CPU Capacities 

CPU 
Model 

Speed, 
(MHz) Processor 

Input 
Points 

Output 
Points 

Register 
Memory 

User Program 
Memory 

(Maximum) 

Floating 
Point 
Math 

CPU311 10 80188 160 ' 160 1 I K (Bytes) 6K (Bytes) no 

CPU313 10 80188 160 ' 160 1 2K (Bytes) 12K (Bytes) no 

cl)U23, , 10 80183 320 2 320 2 2K (Bytes) 121c(Bytes) no 

CPU331,,-: 10 : 801RS - 512 512. ' 4K (BYtes) 16K (Bytes) no 

CPU340 20 80C188XL 512 512 .. 19.9K (Bytes) 32K (Bytes) no 

CPU341 20 80C188XL 512 512 19.9K (Bytes) 80K (Bytes) no 

CPU350 25 80386EX 2048 2048 19.9K (Bytes) 32K (Bytes) yes 

CPU351 25 80386EX 2048 2048 Note 3 Note 4 yes 

CPU352 25 80386EX 2048 2048 Note 3 Note 4 yess 

CPU360 25 80386EX 2048 2048 Note 3 Note 4 yes 

CPU363 25 ' 80386EX 2048 2048 Note 3 Note 4 yes 

CPU364 25 80386EX 2048 2048 Note 3 Note 4 yes 

CPU374 133 586 2048 2048 Note 3 Note 4 yes' 

Maximum of 160 combined I + 0 points. 
2 Maximum of 320 combined I + 0 points. 
3 Configurable from 128 to 32,640 words, in 128 word increments. 

4 Depends on assigned values for configurable word memory (%R, %AQ, %AI). Maximum is 240K Bytes. 

5 CPU352 and CPU374 have hardware-based floating point math. Other CPUs have firmware-based floating point math. 

User Memory Addresses (References) 

Data in the Series 90-30 PLC programs is referenced by its memory address. A reference indicates 
the way that data is stored in the PLC. A reference specifies both a memory type and a precise 
location (number) within that memory type. For example: 

%10000I specifies address I in input memory. 
%R00256 specifies address 256 in register memory. 

Difference Between a Memory Address and a Nickname 

The % symbol is used to distinguish memory addresses from nicknames. For example, %117 (or 
%I000017) is a memory address. The similar term, 117 (it has no % sign), is viewed by the PLC as 
a nickname and could be used with most memory addresses. For example, if you had a motor in 

your plant called "Infeed No. 17," and it was commonly referred to as "117" by the people in your 
plant, you might wish to use 117 as the nickname for the output coil ( %Ql I) that turns on that 
motor. You are allowed to do so because the PLC can distinguish between the nickname, 117 (your 
nickname for memory address %Q1 I ), and memory address %I17. 
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User Memory Reference Types 

The user references referred to in the following tables are explained in the Series 90-30 PLC CPU 
Instruction Set Reference Manual, GFK-0467. 

Table 5-4. Range and Size of User References for CPU Models 311-341 

Reference (Memory) Type Model 311/313/323 Model 331/340/341 

Reference Range Size Reference Range Size 

User program logic Not applicable 6K bytes Not applicable CPU33I: 16K bytes 
CPU340: 32K bytes 
CPU34I: 80K bytes 

Discrete inputs %10001- %I0320* 512 bits %l0001 - %10512 512 bits 

Discrete outputs %Q0001 - %Q0320* 512 bits %Q0001 - %Q05I2 512 bits 

Discrete globals %G0001 - %61 280 1280 bits %G0001 -%G1280 1280 bits 

Internal coils %M0001 - %M1024 1024 bits %M0001 - %M1024 1024 Bits 

Temporary coils %T0001 - %T0256 256 bits %T0001 - %T0256 256 bits 

System status references %S0001 - %S0032 

%SA001 - %SA032 

%SB001 - %SB032 

%SC001 - %SC032 

32 bits 

32 bits 

32 bits 

32 bits 

%S0001 - %S0032 

%SA0001 - %SA0032 

%SB0001 - %SB0032 

%SC0001 - %SC0032 

32 bits 

32 bits 

32 bits 

32 bits 

System register references %R0001 - %R0512 (311) 

%R0001 -.%R1024 (313) 

512 words 

1024 words 

%R0001 - %R2048 

%R0001 - %R9999 

2K words (331) 

9999 words (340/341) 

Analog inputs %A1001 - %A1064 64 words %MON 1 - %A10128 

%A10001 - %A11024 

128 words (331) 

1024 words (340/341) 

Analog outputs %AQ001 - %AQ032 32 words %AQ001 - %AQ064 

%AQ001 - %AQ256 

64 words (331) 

256 words (340/341) 

System registers** %SR001 - %SRO! 6 16 words %SR001 - %SR016 16 words 

* 160 physical 1/0 maximum with 16 point modules installed; 320 maximum with 32 point modules installed. 

** May be viewed only with a Hand-Held Programmer (see the Hand-Held Programmer User's Manual, GFK-0402) ; may not be 

referenced in a user's logic program. 
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Table 5-5. Range and Size of User References for CPU Models 350 through 374 

Reference Type Model 350/351/352/360/363/364/374 CPU 

Reference Range Size 

Maximum User memory* Not applicable 240K Bytes, configurable 
(CPU350: 32K Bytes, fixed) 

Discrete inputs %10001 - %12048 2048 bits 

Discrete outputs %Q0001 - %Q2048 2048 bits 

Discrete globals %G0001 - %G 12S0 1280 bits 

Internal coils . %M0001 - %M4096 4096 .bits 

Temporary coilS %T0001 - %T0256 256 bits 

System status references %S0001 - %S0032 32 bits; 

%SA001i:%SA032 32 bits:-.7 -:- 
%S1300 I -L *205402 32 bits 

%SC001 - %SC032 32 bits 

System register references %R0001 - %R32640' 128 - 32,640 words, configurable. 
(CPU350: 9999 words, fixed,) 

Analog inputs %AWOL- %A132640* 128 - 32,640 words, configurable. 
(CPU350: 2048 words, fixed) 

Analog outputs %AQ00 l-%AQ32640 128 - 32,640 words, configurable. 
(CPU350: 512 words, fixed) 

System registers %SR001 - %SR028 28 words 

Depends on user-defined value(s) of configurable memory. 

May be viewed only with a Hand-Held Programmer (see the Hand-Held Programmer User's 

Manual, GFK-0402) ; may not be referenced in a user's logic program. 

Application Program Compatibility 

Programs that have been developed on Series 90-30 CPUs 311-341 will automatically be 

translated by the programming software when used on CPUs 350-374. Programs created or 

translated for CPUs 350-374 will automatically be translated when used with CPUs 311-341; 
however, be aware that some CPUs support features, such as floating-point math or larger memory 

sizes, that are not supported by other CPUs. In those cases, attempting to load a program to a CPU 

not supporting one or more of the programmed or configured features will result in an error. 
However, in some cases it may be possible to edit the program and configuration to make them 
compatible with the targeted CPU. 

CPU Time-of-Day (TOD) Clock Accuracy 

The accuracy of the Series 90-30 time-of-day clock is 79 seconds per day across the rated 

operating temperature range of 0-60°C. The accuracy is relatively stable at any fixed temperature. 
For applications that require greater accuracy, the following suggestions are furnished: 

For an installation where the temperature of the CPU is stable, measure the amount of time 
drift for a 24 hour period, then program a "correction" factor into the ladder program to add or 

subtract seconds periodically to keep the CPU time accurate. The instruction to use in this 

case is Service Request #7, "Change/Read Time-of-Day Clock." At the appropriate time, a 
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GFK-0356Q 

Service Request would read the TOD clock, an ADD instruction would add the correction 
value to it, and another Service Request would write the new value to the TOD clock. A 

possible drawback to this method is that if you replace your CPU you will have to determine a 

new correction factor. Also, this method is affected by temperature changes, so its success is 

based on holding the CPU's ambient temperature stable. 

If more accuracy is needed, the PLC could be interfaced to a third party solution such as a 

radio link or Global Positioning System (GPS) satellite system. 

Breakfree SNP Protocol 

Breakfree SNP became the default protocol on all serial ports on the Series 90-30 CPUs, starting 
with Firmware Release 9.00 for CPUs 350-364, and Firmware Release 8.20 for CPUs 311-341. 
The breakfree feature makes the protocol compatible with a wider variety of modems. This feature 
is compatible with existing SNP master units such as computers running PLC programming 
software, or PCM modules. In a few applications, primarily where a combination of multi-drop 
SNP communications and very short PLC sweep times are used, users may desire, for performance 
reasons, to disable breakfree SNP. Breakfree SNP can be disabled and re-enabled via 
Communications Request instructions. The Series 90 PLC Serial Communications User's Manual, 
GFK-0582 documents these Communications Request instructions. 

The 350-374 group of CPUs was developed to meet the needs of customers requiring increased 
memory size, faster processing speed, and additional features not available on the 311-341 CPUs. 

Compatibility With Hand-Held Programmer (HHP) and Memory Card 

The user program in CPUs 350-374 cannot be viewed or edited with the Series 90-30 Hand- 
Held Programmer (IC693PRG300). You must use one of the GE Fanuc programming 
software packages to create or edit CPU 350--374 user programs. 

The Series 90 Memory Card (used on the Hand-Held Programmer) is not supported by CPUs 
350--374. 

The only operations supported by the HHP's PROGRAM mode are writing to and reading from 
the CPU's flash memory. 

Although the HHP's CONFIG mode can be used to perform basic configuration of these 
CPUs, it cannot handle specialized parameters such as those pertaining to the embedded 
Ethernet Interface in the CPU364/374. 

The HHP can be used to change the Time-of-Day Clock unless the Mem Protect configuration 
parameter is set to Enabled and the keylock switch is in the ON (Protect) position. 

The HHP can be used to edit data values in %R registers. 

The HHP can be used to invoke or clear overrides on CPUs 350-364 

The CPU374 does not support the HHP. 
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350-374 CPU Advanced Features 

Advanced 
features of 
350 - 374 

CPUs 

Feature CPU350 CPU351 CPU352 CPU360 CPU363 CPU364 CPU374 

Memory 32K 
fixed 

240K% 

Configurable 
240K% 

Configurable 
240K% 

Configurable 
240K% 

Configurable 
240K% 

Configurable 
240K% 

Configurable 

Serial Ports 1 3 3 1 3 1 I 

Floating- ; 

Point Math . 

Yes% 

(Firmware) 
Yes% 

(Firmware) 
Yes 
(Hardware) 

Yes% 

(Firmware) 
Yes'. 
(Firmware) 

Yes% 

(Firmware) 
Yes% 

(Hardware) 

FlaSh , . 

MemotY 
.i.es Yes Yes Yes: Yes Yes 

. , 
YeS !.. .: _ 

Key Switch Yes Yes Yes . 

. 

Yes' 
. 

Yes Yes 

Sequential 
Event 
Recorder 

Yes% Yes% Yes% Yes% Yes% Yes' Yes' 

Embedded 
Ethernet 
Interface 

No No No No No Yes% Yes'. 

I Denotes features supported in CPU firmware release 9.0 and later. 

Details of 350 - 374 CPU Advanced Features 

Upgrading Older CPUs 

Older versions of the CPU firmware do not support some of the features in the table above (see 

table footnote). These features may be added to older 350 - 360 CPUs by upgrading them to CPU 
firmware version 9.0 or later. (The 363 and 364 CPUs were equipped with firmware version 9.0 
when released as new products.) No hardware changes are required for this upgrade. For more 

information on the subject of upgrading, see the heading "CPU Firmware Upgrades" earlier in this 

chapter. 

Memory/Configurable Memory 

Starting with CPU firmware version 9.0, the 351-374 CPUs have 240K of user-configurable 
memory. The CPU350 has 32K of fixed memory. The configurable memory feature lets you 
specify the amount of %R, %AI, and %AQ word memory. Discrete memory ( %1, %Q, %M, etc.) 

sizes are not configurable. Word memory can be configured from 128 to 32,640 words in 128 

word increments, which gives 255 possible sizes. The amount of memory available for a user 

program depends on how much is configured for word memory. 

Note: Configurable Memory has limited support in Logicmaster Version 9.02 
and later (limited to 16K %R words, 8K %AI words, and 8K %AQ 
words), and full support in Control (Version 2.2 and later), VersaPro (all 
versions), and CIMPLICITY Machine Edition Logic Developer-PLC 
(all versions). 
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Additional Serial Ports (CPU351, CPU352, CPU363) 

Although all Series 90-30 CPUs have a serial port that is accessed through the connector on the 

power supply, the CPU351, CPU352, and CPU363 each have two additional serial ports. The 
connectors for these additional serial ports are mounted on the front of each CPU. These two built- 
in serial ports eliminate the need for the CPU to access serial ports across the PLC backplane, 
resulting in better system performance. These two ports support the SNP/SNP-X master and slave 
protocols (see "Breakfree SNP Protocol" on page 5-13.), RTU slave protocol (in Firmware Version 
8.0 and later), and the Serial I/O feature (in Firmware Version 8.0 and later) that lets you create a 

custom serial output. Instructions on how to use these ports can be found in the Series 90 PLC 
Serial Communications User's Manual, GFK-0582C or later. 

Floating-Point Math 

All Series 90-30 CPUs can work with integer numbers. (The set of integer numbers consists of all 

positive and negative whole numbers, including zero.) The floating-point math feature enables a 

CPU to work with decimal numbers in addition to integer numbers. It also provides trigonometric, 
logarithmic, exponential, and radian conversion functions. Floating-point math is also referred to as 

"real number" math. The CPU352 and CPU374 have always had hardware-based floating-point 
math capabilities due to the built-in math co-processor chip. Starting with CPU firmware release 
9.0, all of the other CPUs in the 350-364 CPU group were provided with firmware-based floating- 
point math capability. Although there is a speed difference between the hardware-based floating- 
point math of the CPU352 and CPU374 and the firmware-based type, this will not be significant to 

many users. For applications where faster performance is important, the CPU352 and CPU374 are 
the best choice. The floating-point math instructions are explained in the Series 90-30 PLC CPU 
Instruction Set Reference Manual, GFK-0467K or later. 

Flash Memory 

All of the 350-374 CPUs have built-in Flash memory, which serves two purposes: 

It provides non-volatile storage of the CPU firmware. 

It gives you the option of storing program, configuration, and register data in non-volatile 
Flash memory. Two ways of using this memory are: (1) to store an on-board backup copy of 
user memory (although we still recommend that you keep a separate backup copy of your 
complete program folder), and (2) for running in a battery-less scheme. For details, please see 
Chapter 6. 

Keyswitch 

All 350 - 374 CPUs have a keyswitch; however, some versions of the CPU firmware do not 
support all of the keyswitch features (see the section "Determining CPU Revision Levels" earlier in 

this chapter). These differences are described in this section. Note that the keyswitches on some of 
these CPUs are labeled ON/RUN and OFF/STOP and on others are just labeled ON and OFF. 
Regardless of the labeling, all of these keyswitches work as described below: 

a Flash Memory Protection: This standard, hard-wired feature can be used to prevent Flash 
memory from being changed by unauthorized people (people without a key). When the key 
switch is in the ON position, Flash memory cannot be changed (written to). This keyswitch 
feature will always be in effect, regardless of how the next two configurable features are set. 
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 Run/Stop (configurable): This feature was introduced in CPU firmware release 7.0. It is, by 
default, disabled. It is not functional unless.theR/S Switch: parameter on the CPU 
configuration screen is set to Enabled. Thisleature, when enabled, lets you stop the PLC by 
turning the key switch to OFF, or start the. PLC running by turning the key switch to ON (if 
there are no faults). 

If the PLC has a non-fatal faUlt, turning the key switch from OFF to ON will cause the RUN 
light on the power supply to flash for 5 seconds. If you again turn the key switch OFF, then 
ON during the 5 seconds, the fault will clear and the PLC will go into run mode (and the RUN 
light will stay ON). 

If the PLC has a fatal fault, you will not be able to use the keyswitch to either clear the fault 
or put the PLC into run mode. You will have to correct the cause of the fault before being able 
to resume operation. 

Mernory.and Override Proteclion (configurable): This feature was introduced in 

CPU firmware release 8.0. This feature is, by default, disabled. It is not functional unless the 

Mem Protect: parameter on the CPU configuration screen is set to Enabled. If this feature is 

enabled and the keyswitch is ON, (1) user RAM memory cannot be changed (2) discrete points 
cannot be overridden, and (3) the TOD clock cannot be changed with the Hand Held 
Programmer (however, the TOD clock can still be changed using programming software). 

Protect your keys., Each new 350-374 CPU is supplied with a pair of keys for the key switch. If 
you use one or more of the key switch protection features described above, we recommend you 
carefully guard your keys. If they are lost, misplaced, or stolen, you may be locked out from 
working on your PLC, and unauthorized persons may have access to it. Replacement keys can be 

purchased under part number 44A736756-G01. This kit contains three sets of CPU keys. All 350- 
374 CPUs use the same key. 

Of course, you can choose to not use any of the keyswitch protection features, in which case you 
can leave the keyswitch set to the OFF position, and leave the two configurable keyswitch features 
set at their default (disabled) settings. Then, you will not need to use a key to access the PLC. 

Sequential Event Recorder (SER) Instruction 

This functional instruction (programmed in ladder logic) was introduced in CPU firmware release 
9.0 and is available in all of the 350 - 374 CPUs that have this firmware. The purpose of the SER 
is to provide a dynamic troubleshooting and debugging tool. In effect, it takes "snapshots" of the 
on/off status of groups of discrete points that you specify. You also specify how many of these 
snapshots to take, when and how often they will be taken, and where in memory they will be 
stored. The stored snapshots can be analyzed to see the time relationship of the bits sampled. 
Please see the Series 90-30 PLC CPU Instruction Set Reference Manual, GFK-0467K or later for 
details on using this instruction. Some feature highlights: 

An SER function block collects up to 32 contiguous or non-contiguous bits per sample. 

Each SER function block can capture up to 1024 samples. 

If the SER is embedded in a periodic subroutine, sampling rate is determined by the periodic 
subroutine execution rate. 

Only the trigger sample is time stamped. The trigger sample can be time-stamped in BCD 
(maximum resolution of I s) or POSIX format (maximum resolution of 10ms). The time 
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stamp is only placed once at the trigger point. The SER does not support more than one time 
stamp per recording. 

The SER can be configured for pre-, mid-, or post-trigger modes. 

Embedded Ethernet Interface (CPU364 and CPU374) 

The CPU364 and CPU374 consist of a CPU and an Ethernet Interface combined in one module. 
These modules offer Ethernet capabilities formerly available only with the separate 
IC693CMM321 Ethernet module. The CPU364 and CPU374 offer several advantages compared 
to using a separate CPU and Ethernet module: 

It only occupies one slot in the PLC baseplate compared to the two slots required by separate 
CPU and Ethernet modules. 

The CPU374 has two 10/100 BASE-T/TX ports connected to an embedded network switch. 

The IC693CMM321 Ethernet module requires an external transceiver. The CPU364 does not 

require one since it has this functionality built-in. To use this internal transceiver, connect to 

the I OBASE -T port. However, if you choose, you may use an external transceiver by 
connecting to the CPU364's AAUI port, which bypasses the internal transceiver (see 
Appendix J for GE Fanuc transceiver information). 

The CPU374 does not require an external transceiver for either of its 10/100 BASE T/TX 
ports. 

Because they both reside in the CPU module, the CPU and Ethernet Interface can 
communicate without using the PLC backplane. This provides faster communications speed 
compared to using separate CPU and Ethernet modules, which have to use the slower path 
across the PLC backplane. 

Beginning with Firmware Release 9.1, the Ethernet Global Data (EGD) and configurable 
Name Resolution features were added to the CPU364. The CPU374 supports EGD, but not 
Name Resolution. These features are not supported by the IC693CMM321 Ethernet module. 
Logicmaster software does not support these features. They are supported only in Control, 
Version 2.2 or later, all versions of VersaPro software, and CIMPLICITY Machine Edition 
software Logic Developer-PLC. For details about these features, please see publication GFK- 
1541A or later, TCP/IP Ethernet Communications for the Series 90 PLC User's Manual. 
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Hardware Features of the 350-364 CPUs 

CPU350 and CPU360 Hardware Features 

These two modules look identical except for labeling. 

These modules feature an LED light, labeled "PS Port" that indicates serial port activity 
through the serial connector on the PLC power supply. Typically, this.LED will flash while 
data is being transferred through the port, and will stay off when the port is inactive. 

These modules also have the keyswitch, described earlier in this chapter, that is standard on the 

350-364 CPUs.. 1 

CPU Firmware Upgrade 

The CPU firmware, which is stored in Flash memory, is loaded through the serial port connector on 

the PLC Power Supply. 
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CPU351, CPU352, and CPU363 Hardware Features 

GFK-0356Q 

These three modules are similar in features and functionality. The CPU351 and CPU352 look 
identical except for labeling. The CPU363 has the same features as the other two, but the 
orientation of its Port I and Port 2 connectors is reversed from those of the CPU351 and CPU352, 
and its LED indicator lights, key switch, and shield ground connector are in different locations. 
(The shield ground connector is on the front panel of the CPU363, labeled "FRAME," but is 

located on the bottom of the CPU35I and CPU352 modules.) 

PIN 1 

Pt 
al PS 
-PORT 

CPU 363 

"--0 o 
0 0 0 .ORT 2 00 25-485 0 00 
0 0° 

OFF 

ORT 1 
RS-232 

ME 

LEI 

Figure 5-4. CPUs 351, 352, and 363 

CPU Firmware Upgrade 
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PORT 2 go 0 
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PIN 1 

The CPU firmware, which is stored in Flash memory, is loaded through the Port 1 connector on 
these modules' faceplate using Loader software supplied with the firmware upgrade kit. The 
IC693CBL316 cable can be used for this purpose (see Chapter 10 for data sheet on this cable). 

Keyswitch 

This is a standard CPU keyswitch, discussed earlier in this chapter. 
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Shield Ground Connection Tab 

This tab is located on the bottom of the CPU35I and 352 modules and on the front of the CPU363 
module. It is used to make the module's shield ground connection. A wire with the applicable 

; terminal ends is supplied with the module for this purpose. Please seethe section "Module Shield. 
Grounding" in Chapter 2 ("Installation") for details. 

Serial Ports 

.,-.The 351, 352, and 363 CPUs have three serial ports. One is accessed through a connector on the 

,PLC power supply (standard serial port found on all Series 90-30 CPUs), and the connectors for the 
other two are on the modules' front panel, labeled Port-1 and Port '. 

The CPU35I, 352, and 363 serial ports are configurable using the programming software 
configuration function. Each port can also be configured using a COMM_REQ. For details about 
using these ports and about the COMM_REQ instruction, please see publication GFK-0582, Series 
90 PLC Serial Communications User's Manual. 

Serial Port Front Panel Connectors 

Port 1, the top port is RS-232 compatible. This port has a 6-pin RI-11 connector. This 
connector has female contacts and is similar to modular jacks commonly used for telephones 
and modems. The IC693CBL316 can be used to access this port, providing a direct connection 
to an RS-232 device without the need for a converter. See Chapter 10 for a datasheet on this 
cable. 

Port 2, the bottom port is RS-485 compatible. Access to Port 2 is through a 15-pin D 
connector that has female contacts. 

Serial Port Status LEDs 

The CPU35I and CPU352 have three LEDs that indicate the status of serial port activity on the 
CPU. 

The SNP LED on the CPU35I and CPU352 is called PS Port on the CPU363. This refers to 
the port that uses the serial connector on the PLC's power supply. This LED flashes when data 
is being transferred through the port. It remains off when the port is inactive. 

The P1 LED will flash when data is being transferred through Port 1, the RS-232 port. It 

remains off when the port is inactive. 

The P2 LED will flash when data is being transferred through Port 2, the RS-485 port. It 

remains off when the port is inactive. 
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Protocols Supported 

Starting with Firmware Release 9.00, breakfree SNP became the default protocol on the three 
Serial. Ports on these modules. See "Breakfree SNP Protocol" on page 5-13 for details. 

SNP Port (Through Power Supply Connector) 

SNP slave 

SNP-X slave 

Port 1 and Port 2 (Through Module's Front Panel Connectors) 

SNP master and slave 

SNP-X master and slave 

RTU slave (starting with Firmware Release 8.0) 

Serial I/O - Limited functionality (write only) starting with Firmware Release 8.0, will have 
full functionality (read and write) starting with Firmware Release 10.0. Used with autodialer 
feature to call a pager. To use this feature, configure protocol as Custom. See GFK-0582, 
Series 90 PLC Serial Communications User's Manual for details. 
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s -Pin Assignments for CPU351, CPU352, and CPU363 Serial Ports 1 & 2 

The following two tables describe the pin assignments for each of the two front panel serial ports 

on the CPU351, CPU352, and CPU363. 

Table 5-6. Port 1 (RS-232) 

Pin 
Number 

Signal 
Name Description 

1 CTS Clear To Send 

2 TXD Transmit Data 

3 OV Signal Ground 

4 OV . Signal Ground 

5 RXD RecciVT Data 

6 RTS Request to Scnd 

Table 5-T. Port 2 (RS-485) 

Pin 
Number 

Signal 
Name Description 

I Shield Cable Shield 

2 NC No Connection 

3 NC No Connection 

4 NC No Connection 

5 +5VDC Logic Power " 

6 RTS(A) Differential Request to Send 

7 SG Signal' Ground 

8 CTS(B') Differential Clear To Send 

9 RT Resistor Termination 

10 RD(A') Differential Receive Data 

11 RD(13`) Differential Receive Data 

12 SD(A) .Differential Send Data 

13 SD(B) Differential Send Data 

14 RTS(B') Differential Request To Send 

15 CTS(A') Differential Clear To Send 

* Note that Pin 5 provides Isolated +5 VDC power (100 mA maximum) for 
powering external options. 
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CPU364 Hardware Features 

GFK-0356Q 

This module has four LED indicator lights, an Ethernet Restart pushbutton, a standard CPU 
keyswitch, three port connectors, and a shield ground connection tab (labeled "FRAME"). 

PIN 

LED Indicators 

EOK 0 ;LT 
LAN CPU 364 

STAT 
ON 

o- 
ETHERNET 
RESTART 

PORT I 
RS-.T32 

AAUI 

C 10RASE T 

There are four LED Indicators. Three relate to the Ethernet interface: EOK, LAN, and STAT. 
These can be ON, OFF, FLASHING slow, or FLASHING fast in several different combinations. 
The full functionality of these LEDs is detailed in GFK-1541, TCP/IP Ethernet Communications 
for the Series 90 PLC User's Manual. 

The fourth LED, PS PORT, is for the CPU's serial port and is not related to the Ethernet interface. 
This LED will flash while data is being transferred through the SNP serial port connector on the 

PLC power supply, and will stay off when the port is inactive. (On some early production 364 

CPUs, this LED is labeled "SNP.") All Series 90-30 CPUs have this standard serial port. 

Ethernet Restart Pushbutton 

This pushbutton performs four functions: LED test, Restart, Restart and enter Software Load state, 

and Restart and enter Maintenance state. These are detailed in GFK-1541, TCP/IP Ethernet 
Communications for the Series 90 PLC User's Manual. 
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Keyswitch 

This is a standard CPU keyswitch, discussed earlier in this chapter. 

Front Panel Connectors 

The full functionality of these ports is detailed in GFK-1541, TCP/IP Ethernet Communications for 
the Series 90 PLC User's Manual. 

Port 1, RS-232 - This connector is used for two purposes: (1) To connect a terminal or 
terminal emulator:toaccess the Station Manager software on the Ethernet Interface. (2) TO 

,connect to a Personal Computer that will be used to update the Ethernet Interface firmware 
(the CPU firmware is updated separately throUgh the connector on the power supply). This 
RJ-11 connector has,the same pinout' as Port 1 of the CPUs 351, 352, and 353, shown in Table-' 

5-5. The IC693CBL3I6 cable can be used to access this port. See Chapter 10 for a data sheet 

on this cable. 

AAUI port - This 14-pin AAUI port connects via a user-supplied IEEE 802.3 transceiver 

cable to an external Ethernet-compatible transceiver such as the GE Fanuc catalog number 
1C649AEA102 (for 10Base T) or IC649AEA103 (for 10Base 2). See Appendix _I for details on 

these transceivers. 

10Base T port - This 8-pin, RJ-45 port provides a direct connection to a 10Base T (twisted 
pair) Ethernet network without the need for an external transceiver. 

Shield Ground Connection Tab 

This tab is used to make the module's shield ground connection. A wire with the applicable 
terminal ends is supplied with the module for this purpose. Please see the section "CPU363 and 

364 Shield Grounding" in Chapter 2 ("Installation") for details. 

Firmware Upgrade 

The CPU firmware, which is stored in Flash memory, is loaded through the serial port 

connector on the PLC Power Supply using a personal computer that has been equipped with 
the loader and CPU firmware software, 

The Ethernet Interface firmware, stored in Flash memory, is loaded through the module's front 
panel Port 1 connector using a personal computer that has been equipped with the loader and 

Ethernet firmware software. Cable IC693CBL316 is required (see Chapter 10 for details on 

this cable). 
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CPU374 Hardware Features 

GFK-0356Q 

This module has eight LED indicators, an Ethernet Restart pushbutton, a standard CPU keyswitch, 
three port connectors, and a shield ground connection tab (labeled "FRAME"). 

PIN 1 

LED Indicators 

EON PPORT 

LAN 

STAT CPU 374 

ETHERNET 
RESTART 

STATION 
MGR 

UMW= 

PORT I 

LINKIACT 

PORT 2J 

'-.. 
1=1,1-8,14, 

There are four LED Indicators. Three relate to the Ethernet interface: EOK, LAN, and STAT. 
These can be ON, OFF, FLASHING slow, or FLASHING fast in several different combinations. 
The full functionality of these LEDs is detailed in GFK-1541, TCP/IP Ethernet Communications 
for the Series 90 PLC User's Manual. 

The fourth LED, PS PORT, is for the CPU's serial port and is not related to the Ethernet interface. 
This LED will flash while data is being transferred through the SNP serial port connector on the 

PLC power supply, and will stay off when the port is inactive. All Series 90-30 CPUs have this 
standard serial port. 

Ethernet Restart Pushbutton 

This pushbutton performs four functions: LED test, Restart, Restart and enter Software Load state, 

and Restart and enter Maintenance state. These are detailed in GFK-1541, TCP/IP Ethernet 
Communications for the Series 90 PLC User's Manual. 
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Keyswitch 

This is a standard CPU keyswitch, discussed on page 3-15. 

Front Panel Connectors 

The full functionality of these ports is detailed in GFK-I541, TCP/IP Ethernet Communications for 
the Series 90 PLC User's Manual. 

StationMgr.: This connector is used to connect a tertninal'or terminal emulator to access the 

Station Manager software on the Ethernet Interface. This RJ-11 connector has the same pinout 
asPort.1 of the CPUs 351, 352, 353, and 364 shown in Table 5-5: TherIC693CBL316 cable 
cari be.iised to access this port. See Chapter 10 fora data sheet OrMiiS Cable.. 

10/100 Ethernet (Port 1 and Port 2)- these two 8-pin, RJ-45 ports provide a direct 
connection to an Ethernet network via an embedded network switch. 

The two Ethernet ports are 10-BASE-T/100-BASE-Tx Autonegotiating Full-Duplex ports, 
which provide direct connection to one or two 10-BASE-T/100-BASE-TX cat 5 (twisted pair) 
Ethernet LAN cables. Cables may be shielded or unshielded, and direct or cross-over. Please 
note that the ports are connected to an embedded switch. There is not a separate IP address for 
each port. 

The LINK/ACT LED on each port goes on when a network link is established and blinks when 
data is being transferred through the port. The 100Mbps LED goes on if the network link has 
been established at 100 MBPS and goes off if the network link has been established at 

10Mbps. 

Shield Ground Connection Tab 

This tab is used to make the module's shield ground connection. A wire with the applicable 
terminal ends is supplied with the module for this purpose. Please see the section "CPU363, 364, 
and 374 Shield Grounding" in Chapter 2 ("Installation") for details. 

Firmware Upgrade 

The CPU and Ethernet Interface firmware, which is stored in Flash memory, is loaded through 
the serial port connector on the PLC Power Supply using a personal computer that has been 
equipped with the loader and CPU firmware software. 
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CPU Data Sheets 

GFK-0356Q 

This section provides data sheets describing each of the Series 90-30 CPU modules. For 
information on the State Logic CPUs, see Chapter 9, "State Logic Products." 

CPU Model List 

1C693CPU311 5-slot baseplate with embedded CPU, 1K Byte Register Memory 

1C693CPU313 5-slot baseplate with embedded CPU, 2K Bytes Register Memory 

IC693CPU323 10-slot baseplate with embedded CPU 

IC693 CPU331 CPU module, 10 MHz 

1C693CPU340 CPU module, 20 MHz, 32K Bytes User Program Memory 

IC693CPU341 CPU module, 20 MHz, 80K Bytes User Program Memory 

IC693 CPU350 CPU module, 25 MHz 

IC693CPU351 CPU module, 25 MHz, with two extra serial ports 

IC693 CPU352 CPU module, 25 MHz, math coprocessor, two extra serial ports 

IC693CPU360 CPU module, 25 MHz 

IC693CPU363 CPU module, 25 MHz, with two extra serial ports 

IC693CPU364 CPU module, 25 MHz, with Ethernet interface 

IC693CPU374 CPU module, 133 MHz, 240K bytes User Program Memory with 
Ethernet communications 
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,ICP11311 Catalog Number1C693CPUTI1 

IseuuDn 

USER PROGRAM 
ANO REGISTER 
VALUES MAY BE 
LOST IF POWER 

SUPPLY IS 
REMOVED FOR 
LONGER THAN 

I HOUR' 

CPU Type 5-slot baseplate with embedded CPU 

Total Baseplates per System 1 

Load Required from Power Supply 410 milliamps from 4-5 VDC supply 

Processor Speed 10 Mega Hertz 

Processor Type 80188 

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient 

Typical Scan Rate 18 milliseconds per 1K of logic (boolean contacts) 

User Program Memory (maximum) 6K Bytes 

Discrete Input Points - %I 

Discrete Output Points - %Q 

160 (maximum - combined inputs + outputs) 

160 (maximum - combined outputs + inputs) 

Discrete Global Memory - %G 1280 bits 

Internal Coils - %M 1024 bits 

Output (Temporary) Coils - %T 256 bits 

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each) 

Register Memory - %R 512 words 

Analog Inputs - %Al 64 words 

Analog Outputs - %AQ 32 words 

System Registers (for reference table viewing 

only; cannot be referenced in user logic program) 
16 words (%SR) 

Timers/Counters 170 

Shift Registers yes 

Built-in Serial Ports 1 (uses connector on PLC power supply). Supports SNP slave 
and SNP-X slave protocols. 

Communications LAN- Supports multidrop. Also supports Ethernet, FIP, 
Proftbus, GBC, GCM, GCM+ option modules. 

Override no 

Battery Backed Clock no 

Interrupts no 

Type of Memory Storage RAM and optional EPROM or EEPROM 

PCM/CCM Compatibility no 
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CPU313 Catalog Number IC693CPU313 

GFK-0356Q 

USER PROGRAM 
AND REGISTER 
VALUES MAY BE 
LOST IF POWER 

SUPPLY IS 
REMOVED FOR 
LONGER THAN 

1 HOUR 

CPU Type 5-slot baseplate with embedded CPU 

Total Baseplates per System 1 

Load Required from Power Supply 430 milliamps from +5 VDC supply 

Processor Speed 10 MegaHertz 

Processor Type 80188 

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient 

Typical Scan Rate 0.6 milliseconds per 1K of logic (boolean contacts) 

User Program Memory (maximum) 12K Bytes (6K bytes prior to release 7). 

Discrete Input Points - %I 

Discrete Output Points - %Q 

160 (maximum - combined inputs + outputs) 

160 (maximum - combined outputs + inputs) 

Discrete Global Memory - %G 1280 bits 

Internal Coils - %M 1024 bits 

Output (Temporary) Coils - %T 256 bits 

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each) 

Register Memory - %R 1024 words 

Analog Inputs - %AI 64 words 

Analog Outputs - %AQ 32 words 

System Registers (for reference table viewing 
only; cannot be referenced in user logic program) 

16 words (%SR) 

Timers/Counters 170 

Shift Registers yes 

Built-in Ports 1 (uses connector on PLC power supply). Supports SNP slave 

and SNP-X slave protocols. 

Communications LAN- Supports multidrop. Also supports Ethernet, FIP, 
Profibus, GBC, GCM, GCM+ option modules. 

Override no 

Battery Backed Clock no 

Interrupts no 

Type of Memory Storage RAM and optional EPROM or EEPROM 

PCM/CCM Compatibility no 

Chapter 5 CPUs 5-29 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 513 of 820



CPU323 Catalog Number IC693CPU323 

enn:rn 

tt_r 

1 1 

I 

t). 

---J LJ L. J I---1 1-1 

"t-!,.., 

CPU Type 10-slot baseplate with embedded CPU 

Total Baseplates per System 

Load Required from Power Supply 430 milliamps from +5 VDC supply 

Processor Speed 10 Mega Hertz , 

Processor Type 80188 

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient 

Typical Scan Rate 0.6 milliseconds per 1K of logic (boolean contacts) 

Uscr Program Memory (maximum) 12K Bytes (6K bytes prior to release 7) 

Discrete Input Points - %I 

Discrete Output Points - %Q 

320 (maximum - combined inputs + outputs) 

320 (maximum - combined outputs + inputs) 

Discrete Global Memory - %G 1280 bits 

Internal Coils - %M 1024 bits 

Output (Temporary) Coils - %T 256 bits 

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each) 

Register Memory - %R 1024 words 

Analog Inputs - %AI 64 words 

Analog Outputs - %AQ 32 words 

System Registers (for refcrcncc table viewing 

only; cannot be rcfcrcnccd in tucr logic 
program) 

16 words (%SR) 

Timers/Counters 340 

Shift Registers yes 

Built-in Ports 1 (uses connector on PLC power supply). Supports SNP slave 
and SNP-X slave protocols. 

Communications LAN - Supports multidrop. Also supports Ethernet, FIP, 
Profibus, GBC, GCM, GCM+ option Modules. 

Override no 

Battery Backed Clock no 

Interrupts no 

Type of Memory Storage RAM and optional EPROM or EEPROM 

PCM /CCM Compatibility no 
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CPU331 Catalog Number IC693CPU331 

CPU Type Single slot CPU module 

Total Baseplates per System 5 (1 CPU baseplate + 4 expansion and/or remote) 

Load Required from Power Supply 350 milliamps from +5 VDC supply 
CPU 331 Processor Speed 10 Mega Hertz 

Processor Type 80188 

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient 

Typical Scan Rate 0.4 milliseconds per 1K of logic (boolean contacts) 

User Program Memory (maximum) 16K Bytes 

Discrete Input Points - %I 512 

Discrete Output Points - %Q 512 

Discrete Global Memory - %G 1280 bits 

Internal Coils - %M 1024 bits 

Output (Temporary) Coils - %T 256 bits 

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each) 

Register Memory - %R 2048 words 

Analog Inputs - %A1 128 words 

Analog Outputs - %AQ 64 words 

System Registers (for reference table viewing 
only cannot be referenced in user logic program) 

16 words (%SR) 

Timers/Counters 680 

Shift Registers yes 

Built-in Ports I (uses connector on PLC power supply). Supports 
SNP/SNP-X slave protocols. Requires CMM module 
for SNP/SNP-X master, CCM, or RTU slave support; 
PCM module for RTU master support; 

III 

Communications LAN - Supports multidrop. Also supports Ethernet, 
FIP, Profibus, GBC, GCM, GCM+ option modules. 

Override yes 

Battery Backed Clock yes 

Interrupts no 

Type of Memory Storage RAM and optional EPROM or EEPROM 

PCM/CCM Compatibility Yes 
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 .:.---H-y:.-CPU340 : CatarogNumbet:IC693CPU340 

CPU Type Single slot CPU module 

Total Baseplates per System 5 (I CPU baseplate + 4 expansion and/or remote) 

Load Required from Power Supply 490 milliamps from +5 VDC supply 
CP1.1340 - 

. 

Processor Speed 20 Mega Hertz 

Processor Type 80C188XL 

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient 

'' -- - - -. .... ,.. .... ... , 

. 

Typical Scan Rate : .. 

.. . 

0.3 milliseconds per 1K of logic (boolcan contacts) 

User Program Memory (maXlinurn) 32K Bytes . -' 
Discrete Input Points - %1 ' - : 

Discrete Output Points %Q ; - : - 

512 
. 

512:1 

. Discrete.Global Memory', %G 1280 bits 

Internal Coils - %M 1024 bits 

Output (Temporary) Coils - %T 256 bits 

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits cach) 

Register Memory - %R 9999 words 

Analog Inputs - %Al 10,24 words 

Analog Outputs - %AQ 256 words 

System Registers (for reference table viewing 
only; cannot be referenced in user logic program) 

16 words (%SR) 

Timers/Counters >2000 

Shift Registers yes lizi 

Built-in Ports I (uses connector on PLC power supply). Supports 
SNP/SNP-X slave protocols. Requires CMM module for 
SNP/SNP-X master, CCM, or RTU Slave support; PCM 
module for RTU master support. 

Communications LAN- Supports multidrop. Also supports Ethernet, FIP, 
Profibus, GBC, GCM, GCM+ option modules. 

Override yes 

Battery Backed Clock yes 

Interrupts yes 

Type of Memory Storage RAM and optional Flash 

PCM/CCM Compatibility yes 

5-32 Series 90-30 PLC Installation and Hardware Manual - August 2002 GFK-0356Q 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 516 of 820



CPU341 Catalog Number IC693CPU341 

CPU Type Single slot CPU module 

Total Baseplates per System 5 (I CPU baseplate + 4 expansion and/or remote) 

Load Required from Power Supply 490 milliamps from +5 VDC supply 
CPU341 

Processor Speed 20 Mega Hertz 

Processor Type 80C188XL 

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient 

Typical Scan Rate 0.3 milliseconds per 1K of logic (boolean contacts) 

User Program Memory (maximum) 80K Bytes 

Discrete Input Points - %I 

Discrete Output Points - %Q 

512 

512 

Discrete Global Memory - %G 1280 bits 

Internal Coils - %M 1024 bits 

Output (Temporary) Coils - %T 256 bits 

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each) 

Register Memory - %R 9999 words 

Analog Inputs - %AI 1024 words 

Analog Outputs - %AQ 256 words 

System Registers (for reference table viewing 
only; cannot be referenced in user logic program) 

16 words (V0SR) 

Timers/Counters >2000 

Shift Registers yes Liu 

Built-in Ports 1 (uses connector on PLC power supply). Supports 
SNP/SNP-X slave protocols. Requires CMM module for 
SNP/SNP-X master, CCM, or RTU slave support; PCM 
module for RTU master support. 

Communications LAN - Supports multidrop. Also supports Ethernet, FIP, 
Profibus, GBC, GCM, GCM+ option modules. 

Override yes 

Battery Backed Clock yes 

Interrupts yes 

Type of Memory Storage RAM and optional EPROM or EEPROM for early 
versions. Starting with hardware version IC693CPU341-J 
and firmware Release 4.61, only RAM and optional Flash 
are supported. 

PCM/CCM Compatibility yes 
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w. 

Catalog Number IC693CPU350 

CPU Type Single slot CPU module 

Total Bascplatcs per System 8:(CPU bascplatc + 7 expansion and/or rcmotc) 

Load Required from Power Supply 670 milliamps from +5 VDC supply op,R 
. CPU 350 

0 OFF 

Processor Speed 25 Mcgaliertz 

Processor Type 80386EX 

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient 

; .Typica I Scan Rate ,; ; 022 milliseconds per 1K of logic (boolean contacts)' " :* 

User Priam-am Memory (maximum) * 32K Bytes (not configurable) .. t: 

Discrete Input Points -,%1 ' 

; - 1 . 

Discrete Output Pciifitis1 :- %Q; 

.. 2,04K. ; . . 

- 

2,048*. .: .:... ":.' .."- . " *;':::--; :-..'.: ; *-. -.."! :": :. . ..._ ... . 

Discrete Global Memory - %G 1,280 bits " 

Internal Coils - %M 4,096 bits 

Output (Temporary) Coils - %T 256 bits 

System Status References - %S . 128 bits (%S, %SA, %SB, %SC - 32 bits each) 

Register Memory - %R 9,999 words 

Analog Inputs - %AI 2,048 words 

Analog Outputs - %AQ 512 words 

System Registers (for reference table viewing 
only; cannot bc referenced in user logic program) 

28 words (%SR) 

Timers/Counters >2,000 

Shift Registers Yes cza 
Built-in Serial Port 1 (uses connector on PLC power supply). Supports 

SNP/SNP-X slave protocols. Requires CMM module for 
SNP/SNP-X master, CCM, or RTU slave protocol 
support; PCM module for RTU master support. 

Communications LAN - Supports multidrop. Also supports Ethernet, FIP, 
Profibus, GBC, GCM, GCM+ option modules. 

Override Yes 

Battery Backed Clock Yes 

Interrupts Supports the periodic subroutine feature 

Type of Memory Storage RAM and Flash 

PCM/CCM Compatibility Yes 

Floating Point Math Support Yes. Firmware-based in firmware releases 9.0 and later. 
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CPU351 Catalog Number IC693CPU351 

CPU Type Single slot CPU module 

Total Baseplates per System 8 (CPU baseplate + 7 expansion and/or remote) 

Load Required from Power Supply 890 milliamps from +5 VDC supply CPU 351 SNP 

P1 

P2 

Processor Speed 25 Mega Hertz 

Processor Type 80386EX 

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient _ 

OR/RUN 

453,7, 

Typical Scan Rate 0.22 milliseconds per 1K of logic (boolean contacts) 

User Program Memory (maximum) Starting with firmware Release 9.0, 240K Bytes. Note: 
Actual size of available user program memory depends on the 
amounts configured for the %R, %Al, and %AQ configurable 
word memory types (see below). 
For firmware prior to Release 9.0, fixed size is 80K bytes. 

RT 1 

RCS -232 Discrete Input Points - %I 

Discrete Output Points - %Q . 

2,048 

2,048 

Discrete Global Memory - %G 1,280 bits 

PORT 2 

RS-435 

g 
-3-'0,3 

0 
0 0 
0 0 
0 0 
o0 
.........,o 

40 

Internal Coils - %M 4,096 bits 

Output (Temporary) Coils - %T 256 bits 

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each) 

Register Memory - %R Starting with firmware Release 9.0, configurable in 128 word 
increments from 128 to 16,384 word with Logicmaster and 
from 128 to 32,640 words with Control version 2.2. For 
firmware prior to Release 9.0, fixed size is 9,999 words. 

Analog Inputs - %AI Starting with firmware Release 9.0, configurable in 128 word 
increments from 128 to 16,384 word with Logicmaster and 
from 128 to 32,640 words with Control version 2.2. For 
firmware prior to Release 9.0, fixed size is 9,999 words. 

11-11 

Model 351 CPU 

Analog Outputs - %AQ Starting with firmware Release 9.0, configurable in 128 word 
increments from 128 to 16,384 word with Logicmaster and 
from 128 to 32,640 words with Control version 2.2. For 
firmware prior to Release 9.0, fixed size is 9,999 words. 

System Registers (for reference table viewing 
only; cannot be referenced in logic program) 

28 words (%SR) 

Timers/Counters >2,000 

Shift Registers Yes 

Built-in Serial Ports Three ports. Supports SNP/SNPX slave (on power supply 
connector) and RTU slave, SNP/SNPX master/slave , Serial 
I/O (on Ports I and 2). Requires CMM module for CCM; 
PCM module for RTU master support. 

Communications LAN - Supports multidrop. Also supports Ethernet, FIP, 
Profibus, GBC, GCM, GCM+ option modules. 

Override Yes 

Battery Backed Clock Yes 

Interrupt Support Supports the Periodic Subroutine feature. 

Type of Memory Storage RAM and Flash 

PCM/CCM Compatibility Yes 

Floating Point Math Support Yes, firmware-based in firmware Release 9.0 and later. 

The CPU35I is supported by Logicmaster 90-30/20/Micro programming and configuration software Release 6.00 and 

later releases, and Control programming and configuration software Release 2.0 and later releases. 
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C.PU352 Catalog Number IC693CPU352 

CPU Type Single slot CPU module 

Total Baseplates per System 8 (CPU baseplate + 7 expansion and/or remote) 

Load Required from Power Supply 890 milliamp from +5 VDC supply CPU 352 
SNP 

P1 

P2 

Processor Speed 25 MegaHerti 

Processor Type 80386EX 

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient 

014;RON 

scToFie. 

Typical Scan Rate 0.22 milliseconds per 1K of logic (boolean contacts) 

User Program Memory (rriaximum.), 

- 

Starting with firmware Release 9.0, 240K Bytes. Note: Actual 
size of available.user program memory depends on the 
amounts configured for the %R, %AI, and %AQ configurable 
word memory: types (see below).: 
For fillmware prior to Release 9.0.,..IT:itediize is 80K bytes. 

PORT 1 

Rs.232 

--7-,..,_ 

Discrete Input Points - %I. 

Discrete Output Points - %Q 

2,048 

2,048 

Discrete Global Memory - %G 1,280 bits 

PORT 2 

Rs-tits 

@ 
iiN 
0o0 
0,.., 
,36 
oo 
coo o , ...-- 
@ 

Internal Coils - %M 4,096 bits 

Output (Temporary) Coils - %T 256 bits 

System Status References - %S 128 its (%S, %SA, %SB, %SC - 32 bits each) 

Register Memory - %R Starting with firmware Release 9.0, configurable in 128 word 
increments from 128 to 16,384 word with Logicmaster and 
from 128 to 32,640 words with Control version 2.2. For 
firmware prior to Release 9.0, fixed size is 9,999 words. 

Analog Inputs - %AI Starting with firmware Release 9.0, configurable in 128 word 
increments from 128 to 16,384 word with Logicmaster and 
from 128 to 32,640 words with Control version 2.2. For 
firmware prior to Release 9.0, fixed size is 9,999 words. 

I 1-11 

Model 352 CPU 

Analog Outputs - %AQ Starting with firmware Release 9.0, configurable in 128 word 
increments from 128 to 16,384 word with Logicmaster and 
from 128 to 32,640 words with Control version 2.2. For 
firmware prior to Release 9.0, fixed size is 9,999 words. 

System Registers (for reference table 
viewing only: cannot be referenced in logic 
program) 

28 words (%SR) 

Timers/Counters >2,000 

Shift Registers Yes 

Built-in Serial Ports Three ports. Supports SNP/SNPX slave (on power supply 
connector) and RTU slave,.SNP/SNPX master/slave , Serial 
I/O (on Ports 1 and 2). Requires CMM module for CCM; 
PCM module for RTU master support. 

Communications LAN - Supports multidrop. Also supports Ethernet, FIR, 
Profibus, GBC, GCM, GCM+ option modules. 

Override Yes 

Battery Backed Clock Ycs 

Interrupt Support Supports the Periodic Subroutine feature. 

Type of Memory Storage RAM and Flash 

PCM/CCM Compatibility Yes 

Floating Point Math Support Yes, hardware-based (built-in math co-processor) 
The CPU352 is supported by Logicmaster 90-3020/Micro programming and configuration software Release 7.00 and 
later releases, and Control programming and configuration software Release 2.0 and later releases. 
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CPU360 Catalog Number IC693CPU360 

CPU Type Single slot CPU module 

Total Baseplates per System 8 (CPU baseplate + 7 expansion and/or remote) 

Load Required from Power Supply 670 milliamps from +5 VDC supply n ePORT 

CPU 360. 

. 

C) OFF 

Processor Speed 25 Mega Hertz 

Processor Type 80386EX 

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient 

Typical Scan Rate 0.22 milliseconds per 1K of logic (boolean contacts) 

User Program Memory (maximum) Starting with firmware Release 9.0, 240K Bytes. Note: Actual 
size of available user program memory depends on the 
amounts configured for the %R, %AI, and %AQ configurable 
word memory types (see below). For firmware prior to 
Release 9.0, fixed size is 80K bytes. 

Discrete Input Points - %I 

Discrete Output Points - %Q 

2,048 

2,048 

Discrete Global Memory - %G 1,280 bits 

Internal Coils - %M 4,096 bits 

Output (Temporary) Coils - %T 256 bits 

System Status References - %S 128 bits (%S, %SA, %S13, %SC - 32 bits each) 

Register Memory - %R Starting with firmware Release 9.0, configurable in 128 word 
increments from 128 to 16,384 words with Logicmaster and 
from 128 to 32,640 words with Control version 2.2. For 
firmware prior to Release 9.0, fixed size is 9,999 words. 

Analog Inputs - %At Starting with firmware Release 9.0, configurable in 128 word 
increments from 128 to 16,384 words with Logicmaster and 
from 128 to 32,640 words with Control version 2.2. For 
firmware prior to Release 9.0, fixed size is 9,999 words. 

1 t-'1 

Analog Outputs - °A.AQ Starting with firmware Release 9.0, configurable in 128 word 
increments from 128 to 16,384 words with Logicmaster and 
from 128 to 32,640 words with Control version 2.2. For 
firmware prior to Release 9.0, fixed size is 9,999 words. 

System Registers (for reference table 
viewing only; cannot be referenced in 
logic program) 

28 words (%SR) 

Timers/Counters >2,000 

Shift Registers Yes 

Built-in Serial Ports 1 (uses connector on PLC power supply). Supports SNP slave 
and SNP-X slave protocols. Requires CMM module for 
SNP/SNP-X master, CCM, or RTU slave protocol support; 
PCM module for RTU master support. 

Communications LAN - Supports multidrop. Also supports Ethernet, FIP, 
Profibus, GBC, GCM, and GCM+ option modules. 

Override Yes 

Battery Backed Clock Yes 

Interrupts Yes 

Type of Memory Storage RAM and Flash 

PCM/CCM Compatibility Yes 

Floating Point Math Support Yes, firmware-based in firmware Release 9.0 and later. 

GFK-0356Q Chapter 5 CPUs 5-37 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 521 of 820



. .C.PU363 Catalog Number IC693CPU363 

CPU Type Single slot CPU module 

Total Baseplates per System 8 

(CPU baseplate + 7 expansion and/or remote) 
. 

pi 

P2 

* - 

0 
, ,0 

s--, CPU 363 

ON 

OFF 

, . 

, 

. 

Load Required from Power-Supply 890 milliamps from +5 VDC supply 

Processor Speed 25 Mega Hertz 

Processor Type 80386EX 

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient 

Typical Scan ', - :.- . 0.22 milliseconds per 1K of logic (boolearvcontacts) 

User Memory.(total) -:' 

.. .. . .. 
,- - 7.. .,: ,,, .., .1. ".1.'''-:! 

. . -:..: : - - 
- - 

240K (24) ,760) Bytes. Actual size of available user 
program memory depends on the amounts configured for 
%R, %A1, and %AQ configurable word memory types .... 

(see below).- . I 1........ .. . ::". : ' .. "L Ci . ... 

PORT 1 

S-232 
Discrete Input Points - %I 2,048 

Discrete Output Points - %Q 2,048 " 

Discrete Global Memory - %G 1,280 bits 

Internal Coils - %M 4,096 bits 

Output (Temporary) Coils - %T 256 bits 

System Status References - %S , 128 bits (%S, %SA, %SB, %SC - 32 bits each) 

0 

0 

PORT 2 
RS-485 

Register Memory - %R Configurable in 128 word increments from 128 to 16,384 
words with Logicmaster and from 128 to 32,640 words 
with Control version 2.2. 

Analog Inputs - %AI Configurable in 128 word increments from 128 to 16,384 
words with Logicmaster and from 128 to 32,640 words 
with Control version 2.2. 

Analog Outputs - %AQ Configurable in 128 word increments from 128 to 16,384 
words with Logicmaster and from 128 to 32,640 words 
with Control version 2.2. 

System Registers (for reference table viewing only; 
cannot be referenced in user logic program) 

28 words (%SR) FRAME 

r-h 
Timers/Counters >2,000 

Shift Registers Yes isli 
Built-in Ports Three ports. Supports SNP/SNPX slave (on power 

supply connector). On Ports I and 2, supports 
SNP/SNPX master/slave and RTU slave. Requires CMM 
module for CCM; PCM module for RTU master support 

Communications LAN- Supports multidrop. Also supports Ethernet, FIP, 
Profibus, GBC, GCM, GCM+ option modules. 

Override Yes 

Battery Backed Clock Yes 

Interrupt Support Supports the periodic subroutine feature. 

Type of Memory Storage RAM and Flash 

PCM/CCM Compatibility Yes 

Floating Point Mat h Support Yes, firmware-based in firmware Release 9.0 and later. 
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CPU364 Catalog Number IC693CPU364 

CPU Type Single slot CPU module with embedded Ethernet Interface 

Total Baseplates per System 8 (CPU baseplate + 7 expansion and/or remote) 

CPU 364 

3S64NP 

STAT 

9 
ON 

OFF 

°ETHERNET 
RESTART 

Load Required from Power Supply 1.51 Amps from +5 VDC supply 

Processor Speed 25 Mega Hertz 

Processor Type 80386EX 

Ethernet fuse, replaceable 2.69x2.69x6.1 mm, 125V, 1A, slow acting 

Operating temperature 0 to 60 degrees C (32 to 140 degrees F) ambient 

Typical Scan Rate 0.22 milliseconds per 1K of logic (boolean contacts) 

User Memory (total) 240K Bytes. Note: Actual size of available user program memory 
depends on the amounts configured for %R, %AI, and bloAQ 

configurable word memory types (see below). 

( PORT 1 

R5 232 
Discrete Input Points - %I 2,048 

Discrete Output Points - %Q 2,048 

Discrete Global Memory - %G 1,280 bits 
0 

CL-CI 

tr 
0 

AAUI 

Internal Coils - %M 4,096 bits 

Output (Temporary) Coils - %T 256 bits 

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each) 

Register Memory - %R Configurable in 128 word increments from 128 to 16,384 words 
with Logicmaster and from 128 to 32,640 words with Control 
version 2.2. 

Analog Inputs - %AI Configurable in 128 word increments from 128 to 16,384 words 
with Logicmaster and from 128 to 32,640 words with Control 
version 2.2. 

( DBASE I Analog Outputs - %AQ Configurable in 128 word increments from 128 to 16,384 words 
with Logicmaster and from 128 to 32,640 words with Control 
version 2.2. 

FRAME 

1=14 System Registers (for reference table 
viewing only; cannot be referenced in logic 
program) 

28 words (%SR) /* 
Timers/Counters >2,000 

1 ul 
Shift Registers Yes 

Built-in Serial Ports I (uses connector on PLC Power Supply). Supports SNP/SNPX 
slave. Requires CMM module for SNP/SNP-X master, RTU slave, 
or CCM; PCM module for RTU master support. 

Communications Ethernet (internal) - AAUI or I OBASE -T. AAUI requires 
external transceiver. I OBASE-T is direct. 
Ethernet (additional) - Supports Ethernet option modules. 
LAN-Requires option modules for Genius, Profibus, FIP. 

Override Yes 

Battery Backed Clock Yes 

Interrupt Support Supports the periodic subroutine feature. 

Type of Memory Storage RAM and Flash 

PCM/CCM Compatibility Yes 

Floating Point Math Support Yes, firmware-based. 

Note: On some early modules, the LED labeled "PS PORT" may say "SNP" instead; otherwise, 
the modules are identical. 
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CPU374, Catalog Number IC693CPU374 

CPU type 

Processor speed 

Processor Type 

Typical Scan Rate 

Type of Memory Storage 

User Memory (total) 

Discrete Input Points --'°/01 

Discrete Output Points - %Q 

Discrete Global Memory - %G . 

internal Coils - %M - i 
r. 

Output (Temporary) Coils - 

System Status References - °AS 

Register Memory - %R 

Analog Inputs - %AI 

Analog Outputs - %AQ 

System Registers - %SR 

Timers/Counters 

Battery Backed Clock 

Battery Back Up (Number of months 
with no power) 

Load Required from Power Supply 

EZ Program Store Device 

Total Baseplates per System 

Interrupt Support 

Communications and Programmable 
Coprocessor Compatibility 

Override 

Floating Point Math 

Programming Support 

Built-in Serial Ports 

Protocol Support 

Built-in Ethernet Communications 

Number of Ethernet Ports 

Number of IP Addresses 

Protocols 

Web Server Support 

Operating Temperature 

Storage Temperature 

Agency Approvals 

Low Temperature (LT) Testing 

Single slot CPU module with embedded Ethernet Interface 

133 MHz 

Embedded 586 

0.15 milliseconds per 1K of logic (boolean contacts) 

RAM and Flash 

240KB (245,760) Bytes. Note: Actual size of available user 
program memory depends on the amounts configured for %R,- 
%AI, and %AQ configurable word memory types. 

2,048 (fixed) 

2,048 (fixed) 

1,280 bits (fixed) 
I. 

4,096 bits Opted) 

256 bits (fixed) 

128 bits (%S, %SA, %SB, %SC - 32 bits each) (fixed) 

Configurable 128 to 32,640 words 

Configurable 128 to 32,640 words 

Configurable 128 to 32,640 words 

28 words (fixed) 
>2,000 (depends on available user memory) 

Yes 

1.2 months for internal battery (installed in the power supply) 

15 months with external battery (IC693ACC302) 

7.4 watts of 5VDC. High Capacity power supplies recommended. 

Yes 

8 (CPU baseplate + 7 expansion and/or remote) 

Supports the periodic subroutine fCature. 

Yes 

Yes 

Yes, Hardware Floating Point Math 

VersaPro 2.03 or later. CIMPLICITY Machine Edition Logic 
Developer 2.60 or later. Control software version 2.50 or later. 

None. Supports RS-485 port on power supply. 

SNP and SNPX on power supply RS-485 port 

Ethernet (built-in) - 10/100 base-T/TX Ethernet Switch 

Two, both arc 10/100baseT/TX ports with auto sensing. R1-45 
connection. 

One 

SRTP and Ethernet Global Data (EGD). No channel support. 

None 

0 to 60°C (32 to 140 °F) ambient 

-40°C to +85°C 

UL508, C-UL (Class I, DIV II, A, B, C, D), CE Mark 

Yes. The CPU374 is available for -40° to 60°C operation. 

EOK 

STAT CPU 374 

O PS 
PORT 

OFF 

0 ETHERNET 
RESTART 

TATION 
GR 

IJ 
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Chapter 

6 
Memory Backup /Battery Backup 

Backup Battery for RAM Memory (All Supplies) 

The long-life Lithium battery (IC693ACC301) used to maintain the contents of the CMOS RAM 
memory in the CPU is accessed by removing the cover plate located at the bottom of the power 
supply faceplate. This battery is mounted on a plastic clip attached to the inside of this cover. 

The battery is wired to a small Berg female connector that connects to either of the two Berg male 
connectors mounted on the Power Supply printed circuit board. This battery can be replaced with 
power applied to the PLC. 

o eWR 

0 O. 
o pog 
0 ..T, 

lot 

Low Battery 
Warning LED BATTERY 

CONNECTORS 

Battery Cover Removal Notch 

Figure 6-1. Backup Battery for RAM Memory 

LITHIUM 
BACK-UP 
BATTERY 

Caution 

If a Low Battery Warning (BATT LED turns ON) occurs, replace the 
battery located in the power supply before removing power from the rack. 
Otherwise, there is a possibility that data will be corrupted or the 
application program will be cleared from memory. 

Battery 
Cavity 
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Battery Replacement Instructions 

6-2 

Warning 

To avoid the chance of losing the contents of RAM memory, you can 
carefully perform the following steps with PLC power ON. This procedure 
should only be performed by qualified electrical personnel who arc trained 
in applicable electrical safety rules and procedures. Failure to follow 
standard electrical safety practice can result in injury or death to personnel, 
damage to equipment, or both. 

Carefully insert the tip Ornall pOCket-ize screwdriver approximately 1/4 inch (6 mm) into the: 
battery cover removal Slot, located beneath the battery cover (see previous figure). 

Gently rotate the screwdriver about 45 degrees to loosen the cover. 

Remove cover with fingers. The battery is mounted in a clip on the back of the cover. It has a 

pair of leads with a connector that is plugged-in to a connector on a circuit board inside the 
power supply. 

Carefully reach into battery cavity with your fingers (do not use a metal object to do this) and 
unplug the battery connector. 

Remove the old battery from the clip on the battery cover and set it aside. Be careful not to 
mix it up with the new battery. 

Carefully reach into battery cavity with your fingers (do not use a metal object to do this) and 
plug in new battery connector. 

Clip new battery into clip on battery cover. 

Snap battery cover back onto power supply. 
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6 

Battery Replacement/Memory Protection Factors 

Since there are differences in each PLC application, each user will have to determine on an 
individual basis what strategy to use. There are several factors to consider when planning a battery 
replacement/memory protection strategy: 

How critical is the application? Will considerable loss be sustained if the PLC goes down? If 
so, frequent replacement of the battery would be a wise choice. For critical applications, the 
cost of a battery would be quite low in comparison to the cost of a PLC shut-down. 

How readily can a backup program be loaded? Are there technicians on-site who know how to 
load a backup program? Is the backup program accessible at all times to those responsible for 
maintaining the equipment? Is a personal computer or equivalent equipped with GE Fanuc 
programming software available at all times for use in loading the backup program? 

Do you have a preventive maintenance program? A formal program would help ensure that 
the battery is replaced on time. Some users replace the backup battery each year during their 
annual shut-down period. 

How accessible is the PLC? In some applications, the PLC may be mounted in a remote 
location that is not easily accessed. 

Safety codes. Some users may have safety rules that would not allow replacing the battery 
with power applied. 

How is the PLC used? Is power left on all the time, or is it shut down every day? See the 
heading "Factors Affecting Battery Life." 

Some users run without a backup battery by using one of the PROM options. See the section 
below called "Operating Without a Memory Backup Battery" to determine if this strategy is 
suitable for your application. 

The Importance of Backing up Your Program 

Regardless of what strategy you use to maintain PLC memory, you should always keep an up-to- 
date backup copy of your application program. Other suggestions to help minimize down time: 

Make sure the backup copy is readily accessible to those who may need to use it. 

to Train more than one person to load the backup program in case that one person is not available 
when needed. Information on creating a backup can be found in GE Fanuc 's software user's 
manuals. This procedure is also covered in applicable GE Fanuc programming software 
training courses. 

Ensure that a suitable computer is equipped with GE Fanuc PLC programming software and 
will be readily available to load the backup program to the PLC. 

Create a written backup procedure. Fortunately, restoring your program from the backup copy 
is probably not something you will do very often. As a result, however, some of the steps 
could easily be forgotten. 
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Factors Affecting Battery Life 

Replacing your battery once per year is a good rule of thumb. However, no one can predict 
precisely how long a backup battery will last because this depends upon what CPU is used, what 
temperature it is subjected to, and how it used. Considering the following list of factors that affect 
battery life will help you decide how frequently to replace the battery in your application: 

A battery that is not in use has an estimated life (called its "shelflife") of 5 years at "room 
temperature" (25 degrees C, or 77 degrees F). 

A,battery,that is used continuously (supplying current to memory circuits with PLC power off) 
if used at room temperature has an estimated'average life as 'follows: 

Model Estimated Average Life 
at Room Temperature 

CPU models 311, 313 and 323 2 years 

CPU models 331-364 1 year 

CPU374 1.2 months 

As long as a PLC is powered up, its battery is not being used; so how often you power down 
your PLC has a direct affect on battery life. Some users keep their PLC powered up all of the 

time while others turn theirs off every night. 

Temperature has a relatively large affect on battery life. Temperatures considerably above 

room temperature (25 degrees C, or 77 degrees F), or below freezing (0 degrees C, or 32 

degrees F) will appreciably shorten battery life. 

The type of CPU has a small affect on battery life. Some CPUs have more memory than 
others. Some memory types require more power. Also, some CPUs have a clock and some do 
not. More memory requires more battery current to maintain its contents; and a clock requires 
battery current to maintain its operation. 

Low Battery Warning Methods 

There are three basic ways that the PLC warns of a low battery: 

The red "BATT" LED on the Power Supply module lights when the battery is low. The 
disadvantage of this method is that the PLC is often mounted in an enclosure, so this LED 
might not be easily seen. 

The PLC Fault Table is updated with a battery low message. Viewing the PLC Fault Table 
requires that a programmer be connected to the PLC. 

Certain System Reference bits are set to logic I when the battery is low. These are %SA01 1 

(LOW_BAT), %SC009 (ANY_FLT), %S010 (SY_FLT), and %SC012 (SY_PRES). The most 
specific is VoSA01 I (LOW_BAT). This bit could be used as a contact in your ladder logic 
program to turn on an output that controls a warning light on an operator panel (as in the 
example rung below), or to send a warning to an operator interface terminal. 

%SA011 
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6 

GFK-0356Q 

In the rung shown above, the %SA011 contact will close when a low battery is detected by the 
PLC. This will turn on the %Q output coil, which addresses an output module's output that will 
turn on a warning light. An alternate method would be to communicate the status of the coil 
(which, in that case, would probably be a %M coil) to a Human to Machine Interface (HMI) 
terminal such as a GE Fanuc CIMPLICITY HMI unit. The HMI could be programmed to display a 

warning message when that particular bit goes to a logic 1. For more information about System 
Reference bits and ladder logic programming, see the Series 90-30/20/Micro PLC CPU Instruction 
Set Reference Manual, GFK-0467. 
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Operating Without a Memory Backup Battery 

Whether it would be to your advantage to use a battery-less scheme depends on your application. 
There are various advantages and disadvantages to consider in making your decision. 

Possible Advantage 

The obvious advantage of operating without a memory backup battery is that you are freed froti? 
the need to maintain the battery. To be able to run Without a battery; you need to have a PROM_ 

:device - either an EPROM, EEPROM, or Flash PROM- installed in your system. These devices 
can store program logic, configuration, and register values without the heed for a backup battery, 

! and. you can configure your CPU to read the contents of PROM into RAM memory each time the 
PLC is powered up. 

Possible Disadvantages 

Information is not stored to your PROM device automatically. To store information, you must stop 
the PLC, then use a programming device to tell the CPU to write the current PLC (RAM) memory 
contents to the PROM device. This requirement may make battery-less operation undesirable for 
many users. For example, in many applications, important data is gathered and stored in RAM 
register memory, data such as the current level of material in a tank that is being filled, or a running 
count of parts produced, etc. This constantly changing data is not being copied automatically to 
the PROM device. It only exists in RAM memory. Therefore, if power is lost and there is no 
RAM memory backup battery, this data will be lost. 

However, one way to preserve data in a battery-less system is to send it over a network to a 

computer that can store the data on its hard drive: Also, static data (data that doesn't change) 
contained in RAM memory, such as mathematical constants or look-up table type information, can 
be stored initially in PROM and automatically written back to RAM each time the PLC powers up. 

Another consideration is that if you change your program (or configuration), someone will have to 

remember to write the changed information to the PROM device. If that step is forgotten, the 
change only exists in RAM memory, and in a battery-less system, it will be lost the next time 
power is removed from the PLC. 
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Configuring a Battery-Less System 

Here are the basic steps to configure a system to run battery-less. When configured this way, the 
contents of PROM memory will be written into RAM memory each time the PLC powers up. 

EqUip your CPU with a PROM device. On some CPUs a PROM device is purchased as an 
option; on others, it is a standard feature. For a table that identifies the standard PROM 
configuration for each CPU, see "CPU Firmware and PROM Configurations" in chapter 5. 

There are three CPU configuration parameters involved. Configure them as follows: Pwr Up 
Mode: RUN; Logic/Cfg: PROM; Registers: PROM. 

Store your folder (include Program Logic, Configuration, and Register Data) to the PLC. This 
places your entire folder into RAM (working) memory. 

Write PLC (RAM) memory to the PROM device. Make sure you write all data (Program 
Logic, Configuration, and Register Data) to the PROM. Note that the type of PROM device 
depends on what model CPU you have and how it is equipped. 

If you are using a 340 or higher CPU (such as a CPU350, CPU351, etc.), read the next section 
for an additional requirement. 

Operation Without a Memory Backup Battery Using a 340 or Higher CPU 

This information is applicable only to CPU model numbers 340 and higher (such as CPU350, 
CPU351, etc.). In systems that do not use a memory backup battery, a standard 0.1" Berg jumper 
should be installed across either of the two power supply battery connectors to ensure reliable 
restarting of the CPU after a power cycle. This jumper should not be installed if a battery is 
plugged into either the power supply or CPU battery connector. 

Determining Battery Age Using Battery Date Code 

Battery age can be determined from the date code stamped on the battery. 

The battery, manufactured by Panasonic, will have a four-digit date code. It will be something like 
5615 or 7Y34. Use the following information to determine the date of manufacture. 

First digit shows the year in a rotating 10-year cycle. For example, 0=1990, 1=1991, 2=1992 
... 9=1999, 0 2000, 1=2001, 2=2002, etc. This seeming duplication should not be a problem 
because the shelf life of these batteries is 5 years. Batteries in inventory that are older than 4 

years old should be discarded according to the manufacturer's instructions (since they have 
less than one year of life remaining we would not recommend using them in a PLC). This will 
ensure that outdated batteries are not mistaken for newer batteries. 

Second digit shows the month. 1=January, 2=February, 3=March, 4=April, 5=May, 6=June, 
7=July, 8=August, 9=September, COctober, Y=November, Z=December. 

Third digit shows the week of the month. 

is Fourth digit shows the day of the week. 1=Monday, 2=Tuesday, 3=Wecinesday, 4=Thursday, 
5=Friday, 6=Saturday, 7=Sunday. 

For example, the code 7612 is interpreted as: 

Manufactured on June 3, 1997 
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M Memory Battery Backup Connection Path 

6-8 

CMOS RAM and DRAM memory is a volatile type of memory, which means that it can lose its 
contents (ladder program, configuration, etc.) if power is removed. To retain RAM memory 
contents under no-power conditions, a long-life lithium battery is provided. This battery is 

normally mounted in the rack's Power Supply module. To avoid accidental disconnection of the 

memory backup battery, it is beneficial to know the connection path between the battery and the 

memory circuits: 

For embedded CPUs: The battery connection path:to. RAM memory is through the Power 
Supply's baseplate connector: and across the backplane board to the RAM circuits. 

For modular,CPUs;. The battery connection path to'RAM memory is through the Power Supply's 
baseplate connector, :across the backplane boa.rd;';and ibrOugh'the CPLisbseplate Connector to the` 
RAM circuits inside the CPU module. 

Obviously, removing the Power Supply module from the PLC breaks the connection between the 

backup battery and the RAM memory circuits for both embedded and modular CPUs. Also, in a 

modular CPU system, removing the CPU module would disconnect the backup battery from the 

memory circuits. In addition, to avoid the possible problems associated with losing the contents 
of RAM memory, we recommend that you maintain an up-to-date backup copy of your program 
folder. Instructions for creating program folder backups can be found in the Logicmaster 90, 

Series 90-30 Programming Software User's Manual, GFK-0466, and the online help and user's 
guides for the Windows-based programming software products. 

Super Capacitor Memory Backup 

Besides the backup battery, the RAM memory circuits in both Embedded and Modular CPUs are 

further protected by a "super capacitor," which can store enough charge to maintain memory for a 

short time if the battery is disconnected. The amount of protection time provided by the super 
capacitor depends on the following: 

The PLC power supply supplies 5 VDC to the memory circuits, including the super capacitor. 
Therefore, when PLC power is turned off, the super capacitor has an initial 5 VDC charge. If 
the battery is also disconnected shortly after PLC power is turned off, the super capacitor will 
begin discharging from the 5 VDC level until its charge reaches 2 VDC, at which time 
memory contents will be lost. When used this way, the super capacitor can maintain memory 
contents for a minimum of 1 hour. 

The memory backup battery supplies 3 VDC to the memory circuits, including the super 
capacitor. Therefore, if PLC power has been turned off for an hour or more and only the 
battery is powering the memory circuits, the super capacitor has a 3 VDC charge. Then, if the 
battery is disconnected, the super capacitor will begin discharging from the 3VDC level until 
its charge reaches 2 VDC, at which time memory contents will be lost. When used this way, 
the super capacitor can maintain memory contents for a minimum of 20 minutes. 
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Modular CPUs 

Modular CPUs have an internal connector for a backup battery so that RAM memory contents can 
be retained while the CPU is being stored or shipped. This arrangement should not to be used 
when the CPU module is installed in the baseplate and the backup battery is installed in the power 
supply. To use a backup battery in the CPU module, it is necessary to remove the front cover of 
the CPU module. This can be accomplished by following these steps: 

To avoid losing memory contents once the CPU is removed from the PLC, we recommend you 
install the backup battery into the CPU within 20 minutes. First, make sure PLC power is off, 
then remove the CPU module. 

Gently squeeze the front cover of the CPU module and pull it forward, away from the module 
case, while gently pressing in on the 4 front cover tabs sequentially with a small screwdriver. 
The front cover tabs latch into holes on each side of the module case (refer to Figure 2 -I for 
location of front cover holding tabs). 

After removing the front cover, plug the memory backup battery into the two-prong battery 
connector on the front of the CPU module's printed circuit board. 

While the battery is connected to the CPU, you will have to leave the CPU's front cover off. 
Also, the battery should be temporarily secured to the module with cable ties or tape to keep it 

from being accidentally damaged or disconnected. 

The Battery Accessory Kit, described below, may also be used on a Modular CPU baseplate if the 
power supply has to be removed. This would require leaving the CPU module mounted in the 
baseplate. 

Long-term battery backup can be provided with the use of the External Battery Module, described 
on page 6-10. 

Embedded CPUs 

Embedded CPU Models 311, 313, and 323 can be stored or shipped with a power supply installed 
and the power supply battery connected in order to maintain the contents of RAM memory. 
However, another option (that doesn't require the use of a power supply) is to use the Battery 
Accessory Kit, described next. 

Battery Accessory Kit (IC693ACC315) 

The Battery Accessory Kit (IC693ACC315) lets you maintain RAM memory contents without 
using a power supply. It is useful for maintaining memory contents while a baseplate is being 
stored or shipped. The Battery Accessory Kit consists of a battery with an attached connector 
mounted on a circuit board. The circuit board has a connector that plugs into the power supply 
backplane connector (see the figure below). The Battery Accessory Kit can be used on either 
Embedded or Modular Series 90-30 CPU baseplates. 
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Figure 6-2. Installing the Battery Accessory Kit 

Battery Accessory Kit Installation 

1. Insert the plug on the end of the battery cable into the 2-pin connector on the Battery Accessory 
board. The battery plug is normally not plugged into the accessory connector. This prevents 
accidental discharge of the battery during storage and handling. 

2. Align the backplane connector on the Battery Accessory board with the power supply 
connector on the baseplate backplane. Push the Battery Accessory board toward the baseplate 
until it is fully seated. See the figure above. 

3. If the baseplate is to be shipped with the Battery Accessory board installed, ensure that the 
board is held in place by packing material or cable ties. The cable ties can be installed in holes 
provided on both ends of the accessory board and secured to the baseplate. 

Caution 

To avoid losing CF)U data, the Battery Accessory must be installed within 1 

hour after turning off PLC power, or 20 minutes after removing the memory 
backup battery. See "Super Capacitor Memory Backup" for details. 

When the Battery Accessory is removed, a power supply module with a good 
battery must be installed and/or input power applied within 20 minutes to 
avoid losing CPU data. See "Super Capacitor Memory Backup" for details. 

External Battery Module (IC693ACC302) 

This module provides long-term battery backup for all modular Series 90-30 CPUs. Its two-foot 
cable plugs into the power supply battery connector. The External Battery Module maintains RAM 
contents on a CPU374 for 15 months. CPU models 331-364 maintain RAM contents for 
approximately. 75 months. For details, see the Datasheet for the External Battery Module, 
GFK-2124. 

6-10 Series 90-30 PLC Installation and Hardware Manual August 2002 GFK-0356Q 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 534 of 820
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Batteries in power supplies on Expansion or Remote racks, are not in use. Only the battery in a 

CPU rack supplies backup power to RAM memory. Batteries in non-CPU racks may be removed 
and used as spares, if they meet the age requirements stated previously in this chapter. 
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Input/Output Modules 

The basics of the Series 90-30 Input and Output (I /O) modules are covered in this chapter for your 
.convenience. A table listing these modules is located at the end of this chapter. For detailed 
specifications and installation instructions, please refer to publication GFK-0898, Series 90-30 PLC 
I/O Module Specifications. 

Basic 110 Module Types 

Discrete Input 

Series 90-30 discrete input modules convert AC and DC power levels from user devices to the 
logic levels required by the PLC. An optical coupler provides isolation between the incoming 
power and the logic circuitry. Discrete input modules with 8, 16, or 32 points are available. 

Discrete Output 

Series 90-30 discrete output modules convert logic levels into AC or DC power levels required 
for driving user supplied devices. Either a power semiconductor or an electromagnetic relay 
switches each output point. The discrete output semiconductor-switched modules are available 
with 5, 8, 12, 16, or 32 output points. Relay output modules are available with either 8 or 16 

Normally Open relay contact outputs. 

Discrete Input/Output 

Combination discrete input/output modules combine AC inputs and relay outputs or DC 
inputs and relay outputs on one module. Each of these modules have 8 input circuits and 8 

relay output circuits on one board. 

Analog Input 

Series 90-30 analog input modules provide A/D (Analog to Digital) conversion by converting 
an analog input signal into a scaled digital number which will be transferred into the PLC's 
%AI memory. Analog input modules are provided in four versions, (1) a 4-channel current 
module, (2) a 4-channel voltage module, (3) a 16-channel high-density current input module, 
and (4) a 16-channel high-density voltage input module. 

Analog Output 

Series 90-30 analog output modules provide D/A (Digital to Analog) conversion by converting 
a scaled digital number (from the PLC's %AQ memory) into an analog output voltage. Analog 
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output modules are provided in three versions, (1) a 2-channel current module, (2) a 2-channel 
voltage module, and (3) ifiigh-density current/voltage module with 8 analog output charuieli". 

Analog Combination Module 

An analog combination module provides four A/D input channels and two D/A output 
channels on one module. Each of the input and output channels can be configured individually 
for current or voltage mode: 

Third-Party Modules 

In addition to the modules discussed in this chapter, numerous third-party I/O modules (and 
other hardware and software products) for the Series 90-30 PLC are available to meet a wide 
variety of needs. For information on thirdTparty modules, consult the following: 

Your GE Fanuc PLOdiStribMor or SaleS engineer 

The GE Fanuc Web-site-at http: / /www.gefanuc.com 

Discrete I/O Modules 

Discrete 110 Module Point Density 

There are two density categories for these modules: 

Standard Density Modules: Standard density modules have up to 16 circuits (also called 
"points") per module. These modules are equipped with a removable terminal board. See the 
following figure. 

High Density Modules: High density modules have 32 circuits per module. These modules 
have either a 50-pin connector, or two 24-pin connectors mounted on their faceplates. 
Connection choices are discussed later in this chapter. 

Standard Density Discrete I/O Module Features 

Standard Density(l6 points or less) Modules have the following features (refer to the following 
figure): 

Removable Terminal Board. You can remove the terminal board from the module in order 
to wire it, if desired. Then, when you are finished wiring it, you can easily reinstall it on the 
module. However, some prefer to leave it on the module when wiring. If you ever need to 
replace a module, you don't have to do any rewiring if your old terminal board is still in good 
condition. Simply remove the wired terminal board from the old module and install it on the 
new module. The terminal board screw terminals are also convenient points for measuring 
voltages while testing or troubleshooting. 

Hinged Front Cover. The cover is easily opened to access the terminal board connections. 
Normally it's kept closed to protect personnel from accidentally touching a hot terminal. Note 
in the following figure that the back side of the front cover insert contains a schematic diagram 
of the terminal board connections. The module catalog number (1C693MDL940 in the 
example shown) is printed on the bottom of the front cover insert. The module catalog 
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number is also printed on the label on the side of the module. However, in order to see this 
side label, the module has to be removed from the PLC 

On the front side of the front cover insert are lines that correspond to the module's I/O points. 
You can temporarily remove the insert and write the signal name for each point on the 
appropriate line, as shown in the example in the figure. 

Also on the front side of the front cover insert, running vertically on the left edge of the insert, 

is a color bar that identifies the type of module: Blue = DC, Red = AC, and Gray = Analog. 

Module Lens Cap. Located on the top front of the module, it covers the LED (Light Emitting 
Diode) status lights . These are labeled in the following figure in two groups, Al through A8, 

and B1 through B8. Since this is a figure of a I6 -Point Output module, there are 16 LED 
status lights. (The number of status lights on any given module is a function of the number of 
circuits points on that module.) If you compare these status lights to the connection diagram 
on the back of the hinged cover, you will notice that the outputs on this module are in two 
groups, labeled AI -A8 and BI-B8, that correspond to the A and B rows of status LEDs. Note 
the additional LED on the right side of the lens cap that is labeled with the letter F. This is a 

blown fuse indicator light. This letter F is present on all of the discrete I/O module lens caps, 

but is only functional on certain Output Modules that have internal fuses. It only lights if an 

internal fuse is blown. A table with a list of modules having fuses as well as other details 
about the status LEDs is provided in Chapter 13 of this manual. 

STATUS 
___"" Al 234 5678 

LEDs B1234 5678 
F 

Removable 
Terminal 
Board 

Lens Cap 

Fuse Indicator 

-L 

0 
0 0 
0 0 
0 0 

To 
0 
0 

0 0 0 
0 j 0 

_JI OUTPUT 
FIELAYJLO2824P 
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0 RR 
0 RI 

0 Off 

1=1 
44A726782 -015 
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Figure 7-1. Example of Series 90-30 Standard Density Discrete Output Module 
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riVVitirig-,Standard Density (16-Point or Less) Discrete Modules- 

There are three basic wiring methods: 

Direct Method. Run the wires from the field devices (switches, relays, etc.) directly to the 
screws on the modules' terminal boards. 

Terminal Strip Method. Mount a terminal strip inside the control enclosure and wire from 
the terminal strip to the modules' terminal boards. Then wire field devices to the terminal 
strip. 

Terminal Block Quick Connect Assembly Method. The Terminal Block Quick Connect 
Assembly has three pieces: a faceplate, a cable,sand a terminal block. The faceplate snaponto 

module in place of its normal lei-inirOtiOaid.'-ThiOdePfare'a connector that mates 
with the cable. In turn; the able-plugs :ini6sa-corinettai' On'the:territiha1 blOck: The terminal . 

block mounts on a DIN-rail in a convenient plaCe in your enclosure. The terminal block is 
used for connecting to field deVices such as switches and relays. This method saves, on the 
average, over two hours of wiring time per module when compared with the Terminal Strip 
method. For more information, see Appendix J, "Terminal Block Quick Connect 
Components." 

Discrete Relay Output Module Protection 

Output points on discrete relay output modules that switch an inductive load such as a relay coil, 
lamp filament, or solenoid coil should have external protection. This is usually in the form of an R- 
C (Resistor-Capacitor) network across an AC load, or a reverse-biased diode across a DC load. 
Please see GFK-0898, Series 90-30 PLC I/O Module Specifications, for details. 

High Density (32-Point) Discrete Module Features 

There are two types of these modules. One type has a single 50-pin connector on its faceplate, 
the other type has a pair of 24-pin connectors on its faceplate (see next two figures). 

The dual 24-pin type has LED status indicators. The 50-pin type does not. The LED status 
indicators are arranged in four groups of eight across, labeled A, B, C, and D. They are 
located at the top of the module (see next figure). 

a 32-point modules are only available in 5, 12, and 24 VDC ratings. 

None of the 32-point modules are fused. 

These modules are useful in applications where a high count of DC I/O points is required. The 
maximum number of I/O points for a Series 90-30 system can be obtained by using a CPU that 
supports a total of eight 10-slot racks, and by populating the racks with 32-point modules. The 
theoretical maximum number of I/O points possible is calculated by adding the nine available 
slots in the CPU rack (the CPU must occupy one slot) to the 70 slots in the seven 10-slot 
expansion or remote racks to get a total of 79 slots. Multiply 79 times 32 for a maximum of 
2,528 I/O points (only CPUs 350 - 364 support this many I/O points). This assumes that every 
slot is populated with a 32-point I/O module. Most practical applications require some slots 
for option modules, reducing the number of slots available for I/O modules accordingly. 
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Figure 7-2. Example of 32-Point I/O Module (IC693MDL654) With Dual Connectors 
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Figure 7-3. Example of 32-Point I/O Module (IC693MDL653) With Single Connector 
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Wiring Methods for 32-Point Discrete I/0 Modules, 

7-6 

Modules with Single 50-Pin Connector 

Thiee choices are available for connecting these modules. 

Connect to a Weidmuller #912263 terminal block using one of the two GE Fanuc "extension" 
cables (see next figure). Cable IC693CBL306 is 3 feet (Imeter) long. Cable IC693CBL307 is 

6 feet (2 meters) long. Chapter 10, "Cables," has details on these cables.: 

o 
. : 

.:.:Connect to a user -supplied terminal block/strip or I/O field devices using one of the two GE 

cables.- :These cables,have-,a 50'-pin connector on:otie,end.that.plugs.;into:the;.::..., 
skippedrtinned leads on the other for wiring to a tenninal. block/strip'or1/0. field,. 

''!devices. Cable IC693CBL308 is 3 feet (1 meter) long, and cable IC693CBL309 is 6 feet (2 
meters) long. These cables are useful if you have to run your wiring through conduit that is 

too small for a connector to fit through. 

Build a custom length cable. This is required if you need a cable longer than 6 feet (2 meter;). 
See the IC693CBL308/309 data sheet in Chapter 10 for pin-out details. 

J 

7-1 

SO-Pin, 32-Point 
110 Module 

'41:212°M1. 

Sane, 90-30 PLC 

a44838A 

WelOmuller 912263 
Terminal Block 

Mounts on 

ISCCECC0CCECCIECCCECCe MEM:131 

183333338833 1333E303800=13 0 

Top 
View 

Figure 7-4. 50-PIN, 32 Point I/O Module Connection Method 
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Modules with Dual 24-Pin Connectors 

Three choices are available for connecting these modules 

Connect to a pair of Terminal Block Quick Connect (TBQC) terminal blocks (IC693ACC337) 
using a pair of GE Fanuc cables. Three lengths of cables are available: 20" (0.5 meter), 3 feet 
(1 meter), 6 feet (2 meters). The cables come in right hand and left hand types because the 
connectors on the modules are oriented differently (see figure 7-2). For details on the terminal 
blocks and cables, please see Appendix J. 

Connect to user supplied terminal block/strip or directly to 1/0 field devices using a pair of 10 

foot (3 meter) GE Fanuc interface cables. These cables have 24-pin connectors on one end for 
connecting to the module, and stripped, tinned leads on the other for wiring to a terminal 
block/strip or I/O devices. Cable IC693CBL327 is for the left side and IC693CBL328 is for 
the right side. These cables are useful if you have to run your wiring through conduit that is 

too small for a connector to fit through, or if you need a cable longer than six feet. Chapter 10, 

"Cables," has details on these cables. 

Build a custom length cable. This is required if you need a cable longer than 10 feet (3 

meters). See the IC693CBL327/328 data sheet in Chapter 10 for details on building custom 
length cables, 
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Analog Module Features 

Analog Modules have the following basic features (refer to the following figure): 

Removable Termin4Board. You can remove the terminal board from the module in order 
to wire it, if desired. Then, when you are finished wiring it, you can easily reinstall it on the 
module. However, some prefer to leave it on the module when wiring. If you ever need to 

replace a module, you don't have to do any rewiring if your old terminal board is still in good 
condition. Simply remove the wired terminal board from the old module and install it on the 
new module if it is good condition. The terminal board screw terminals are also convenient 
points for measuring voltages while testing or troubleshooting. 

Hinged Front Cover.; The cover is easily opened to access the terminal board connections,;; 
For normal operation, it is kept closed to protect personnel from accidentally touching a hot 
terminal. Note in the following figure that the back side of the front cover insert contains a 
schematic diagram of the terminal board connections. The module catalog number 
(IC693ALG39I in this example) is printed on the bottom of the front cover insert. The module 
catalog number is also printed on the label on the side of the module. However, in order to 
see this side label, the module has to be removed from the PLC 

On the front side of the front cover insert are lines that correspond to the module's 110 points. 
You can temporarily remove the insert and write the signal name for each point on the 
appropriate line to aid in testing or troubleshooting. 

Also on the front side of the front cover insert, running vertically on the left edge of the insert, 
is a colored line that identifies the type of module: Blue = DC, Red 7 AC, and Gray = Analog. 

Module Lens Cap. Located on the top front of the module, it covers the LED (Light Emitting 
Diode) OK status light. This light indicates the basic status of the module. For normal 
operation, the OK LED should be on. 
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Figure 7-5. Example of Series 90-30 Analog Current Output Module 

Wiring Methods for Analog Modules 

GFK-0356Q 

Connection 
Diagram 

Module Catalog 
No. 

Twisted, shielded instrumentation cable is strongly recommended for analog module input or 
output signal connections. Proper grounding of the shield is also important. For maximum 
electrical noise suppression, the cable shield should only be grounded at one end of the cable. For 
Input modules, ground the end that is in the noisiest environment (which often is at the field device 
end). For Output modules, ground at the module end. See GFK-0898, Series 90-30 PLC I/O 
Module Specifications, for more shield grounding information. 

Analog Input Module Wiring Methods 

Correcting electrical noise problems can sometimes be a trial-and-error routine. However, in 

general, it is generally best to ground the cable shield as close to the source of the noise as possible, 
which is usually at the device end. In troubleshooting noise problems, sometimes it is beneficial to 
experiment with the shield grounding point location. Remember, the cable shield should be 
grounded at one end only. Also, it is best to keep the length of stripped cable leads as short as 

possible to minimize the length of unshielded conductors that will be exposed to the noisy 
environment. See the Series 90-30 PLC I/O Module Specifications Manual, GFK-0898 for 
additional details. 
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U 
11 Direct Method. Run a shielded cable from the field device (transducer, potentiometer, etc.) 

;directly to the module. Connect the concibtai'S to the.#ppfiCablescrews:Or-the 
terminal board. Ground the shield at the field aeviceend, exposing a minimum amount of 
conductor to the noisy environment. Do not connect the shield at the module end (insulate it 

with shrink tubing). 

Terminal Strip Method. Mount a terminal strip inside the control enclosure and run a 
shielded cable from the terminal strip to the module's terminal board terminals. Connect the 
shield to the metal panel next to the terminal strip. Do not connect the shield at the module 
end (insulate it with shrink tubing). Wire the field device to the terminal strip with a shielded 
cable, grounding the shield at the device end only (insulate the other end of the shield with 
shrink tubing).., Also, keep the length of exposed4eads at the terminal strip and device ends,as 
short as possible. 

Note 

TBQC - The Terininal Block Quick COrineei Assembly is not recommended for 
use with analog modules due to cable shielding requirements. 

Analog Output Module Wiring 

Each output should be connected using a good quality shielded wire with the shield grounded at the 
module end only. See GFK-0898, Series 90-30 PLC I/O Module Specifications, for more 
information. 

I/O Module Power Supply Current Draw 

These values are found in Chapter 12 of this manual, which discusses how to calculate power 
supply loading. The information is also found in GFK-0898, Series 90-30 PLC 110 Module 
Specifications. 
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I/O Module Wire Routing 

To reduce noise coupling among PLC wires, it is recommended you keep electrically noisy wiring, 
such as AC power wiring and Discrete Output Module wiring, physically separated from low-level 
signal wiring such as connections to DC and Analog Input modules. This can be accomplished by 

grouping separately, where practical, the following categories of wiring: 

u AC power wiring. This includes the AC input to the PLC power supply, as well as other AC 

devices in the control cabinet. 

Analog Input and Output Module wiring. This should also be shielded to further reduce 

noise coupling. 

Discrete Output Module wiring. These often switch inductive loads that produce noise 
spikes when switched off. 

DC Input Module wiring. Although suppressed internally, these low-level inputs should be 

further protected against noise coupling by observing these wiring practices. 

Grouping Modules to Keep Wires Segregated 

If practical, grouping similar modules together in the PLC racks can help keep wiring segregated. 
For example, one rack could contain only AC modules and a different rack only DC modules, with 

further grouping in each rack by input and output types. For smaller systems, as an example, the 

left end of a rack could contain Analog modules, the middle could contain DC modules, and the 

right end could contain AC modules. Where AC or Output wiring bundles must pass near low- 

level signal wiring bundles, avoid running them beside each other. Route them so that, if they have 
to cross, they do so at a right angle. This will minimize coupling between them. 
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IC693DVM300 Digital Valve Driver Module 

This 4-channel digital valve driver module is capable of driving loads oft!p to 1.6 Amps at 24 

IVDC. Although it mounts in a standard Series 90-30 PLC slot, it does not connect to the PLC 
backplane. Its control power and output power come from an external supply. (The GE Fanuc 

IC690PWRI24 stand-alone power supply would be a suitable choice.) This module is designed for 

TTL (5 VDC) inputs. 

Indicator LEDs 
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Figure 7-6. IC693DVM300 Digital Valve Driver Module 

DIG CH: 1 - 4: These light when their corresponding input is at a Logic 1 level. 

er PWR: Lights to indicate the presence of +26 VDC (nominal) input power on terminals 1 

and 2. 
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DVM Specifications 

Fuses 

Table 7-1. IC693DVM300 Specifications 

OUTPUT CHARACTERISTICS 
Outputs (Channels) per Module 4 

Isolation 2500 Vrms (optical isolation) 

Nominal Output Voltage 24 VDC 

Power Supply for Output Channels 26 VDC nominal, 21 VDC minimum, 35 VDC 
maximum 

Output Current 1.6 Amps maximum per channel 
6.4 Amps maximum total per module 

Output Voltage Drop (fully loaded) 0.32 VDC 

Off state leakage current 26 ocA at 26 VDC operhting voltage 

Turn-on response time < 1 GcS with resistive load 

Turn-off response time < 1 «S with resistive load 

Output protection (per channel) Reversed-biased zener diode for free-wheeling 
inductive current. Also 36 Volt transorb for 
ESD and surge protection. 

INPUT CHARACTERISTICS 

Input Voltage 5 VDC (TTL) nominal, 12Vdc Maximum 

Logic 1 Level Logic 1: V > 3.5 VDC 
Logic 0: V < 0.7 VDC 

Input Current 3.8 mA nominal 

Input protection 13.3 Volt transorb 

AUXILIARY POWER SUPPLY OUTPUTS 
Voltage and Current +15 VDC @ 0.3A and -15 VDC @ 0.2A 

Isolation Not isolated 

MODULE POWER REQUIREMENTS 
Power Consumption (Does not consume 

any power from PLC backplane.) 
5.6 Watts (with all outputs on) from external 
supply connected to terminals 1 and 2 (does 
not include power consumed by outputs) 

Input Voltage +26 VDC nominal, 35 VDC maximum 
continuous 

® Quantity 1 - Module control power. I Amp. Buss GDB-1A. 

® Quantity 4 - One for each output. 2 Amps. Littlefuse 239002. 
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DVM Connections 

Table 7-2. IC693DVM300 Connections 

. Pin 
No. 

Signal Name Connection Description 

1 +28V.IN Module Control Power + input terminal (common on pin 2). Supplies power to 
module's signal-level circuits and auxiliary +15 and -15 Volt power supplies 
(pins 2, 3, and 4). Requires external 26 VDC (nominal) power supply 

2 +28V.RET Common terminal for Module Control Power (pin I). i 

3 AUX.OUT.+15' + 15 VDC @ 0.3A Auxiliary power output for external circuits.. Not isolated. 
Developed from input power on pins I and 2. 

4 AUT.XOUT:- , 

15 

- 15 VDC (al 0.2A Auxiliary power output for external circuit's. Not isolated. ' 

Developed from input power on pins 1 and 2. 

' ,: 

DIGITAL.1.IN Channel 1 TTL input connection (common on pin 9) 

6 DIGITAL.2.TN Channel 2 TTL input connection (common on pin 9) 

7 DIGITAL.3.IN Channel 3 TTL input connection (common on pin 9) 

8 DIGITAL.4.IN Channel 4 TTL input connection (common on pin 9) 
' 

9 DIGITAL.RET Common connection for Digital Input Channels 1 - 4 (pins 5 - 8) 

10 +28V1.IN Power Supply connection for Output Channels I and 2 (common on pin 12). 
Required external 26 VDC (nominal) power supply. 

11 +28V2.IN Power Supply connection for Output Channels 3 and 4 (common on pin 12). 
Required external 26 VDC (nominal) power supply. 

12 28V1&2.RET Common connection for both Output Channel Power Supply inputs (pins 10 and 
11) 

13 VALVEI.OUT Channel 1 Output connection (return on pin 14) 

14 VALVEI .RET Return connection for Channel 1 Output (pin 13) 

15 VALVEI.OUT Channel 2 Output connection (return on pin 16) 

16 VALVE2.RET Return connection for Channel 2 Output (pin 15) 

17 VALVEI.OUT Channel 3 Output connection (return on pin 18) 

18 VALVE3.RET Return connection for Channel 3 Output (pin 17) 

19 VALVE4.0UT Channel 4 Output connection (return on pin 20) 

20 VALVE4.RET Return connection for Channel 4 Output (pin 19) 
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Table 7-3. Series 90-30 Discrete I/O Modules 

Catalog 
Number 

Points Description 

Discrete Modules - Input 
IC693MDL230 8 120 VAC Isolated 
IC693MDL231 8 240 VAC Isolated 
IC693MDL240 16 120 VAC 
IC693MDL241 16 24 VAC 
IC693MDL630 8 24 VDC Positive Logic 
IC693MDL632 8 125 VDC Positive/Negative Logic 
IC693MDL633 8 24 VDC Negative Logic 
IC693MDL634 8 24 VDC Positive/Negative 
IC693MDL640 16 24 VDC Positive Logic 
1C693MDL64 I 16 24 VDC Negative Logic 
IC693MDL643 16 24 VDC Positive Logic, FAST 
IC693MDL644 16 24 VDC Negative Logic, FAST 
IC693MDL645 16 24 VDC Positive/Negative Logic 
IC693MDL646 16 24 VDC Positive/Negative Logic FAST 
IC693MDL652 32 24 VDC Positive/Negative Logic 
IC693MDL653 32 24 VDC Positive/Negative Logic, FAST 
IC693MDL654 32 5/12 VDC (TTL) Positive/Negative Logic 
IC693MDL655 32 24 VDC Positive/Negative Logic 
IC693ACC300 16 Input Simulator . 

Discrete Modules - Output 
IC693MDL310 12 120 VAC, 0.5A 
IC693MDL330 8 120/240 VAC, 2A 
IC693MDL340 16 120 VAC, 0.5A 
IC693MDL390 5 120/240 VAC Isolated, 2A 
IC693MDL730 8 12/24 VDC Positive Logic, 2A 
IC693MDL731 8 12/24 VDC Negative Logic, 2A 
IC693MDL732 8 12/24 VDC Positive Logic, 0.5A 
IC693MDL733 8 12/24 VDC Negative Logic 
IC693MDL734 6 125 VDC Positive/Negative Logic, 1 A 
IC693MDL740 16 12/24 VDC Positive Logic, 0.5A 
IC693MDL741 16 12/24 VDC Negative Logic, 0.5A 
IC693MDL742 16 12/24 VDC Pos. Logic, Electronic Short Circuit Protect 
IC693MDL750 32 12/24 VDC Negative Logic 
IC693MDL75 I 32 12/24 VDC Positive Logic 
IC693MDL752 32 5/24 VDC (TTL) Negative Logic 
IC693MDL753 32 12/24 VDC Positive/Negative Logic, 0.5A 
IC693MDL930 8 Relay, 4A Isolated 
IC693MDL940 16 Relay, 2A 
1C693MDL93 I 8 Relay, Isolated, N.C. and Form C, 8A 
IC693DVM300 4 Digital Valve Driver module, 1.6A, 24 VDC 

Discrete Modules - Combination Input/Output 
IC693MAR590 8/8 120 VAC Input, Relay Output 

1C693MDR390 8/8 24 VDC Input, Relay Output 
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U 

Table 7-4. Series,90-30 Analog I10 Modules 
. .: . 

CatUlog 
Number 

. - .., , ? . 
Channeli 

. .. 

:.Description. 

Analog Modules 
1C693ALG220 4 Analog Input; Voltage' -'. 

IC693ALG221 4 Analog Input, Current; i:'.,, 
1C693ALG222 16 Analog Input, Voltage; High Density 
IC693ALG223 16 Analog Input, Current, High Density 
IC693ALG390 2 Analog Output, Voltage 
IC693ALG391 2 Analog Output, Current 
.1C693ALG392 8 - Analog Output,Curreittyoltage,. High Density 
IC693ALG442 4 In/2 Out Analog CurrentNoltage:tornbination Iitput/Output 
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Chapter 

8 
Option Modules 

This chapter provides an overview of Series 90-30 Option modules. For detailed information, the 

applicable user's manual should be consulted (these manuals are listed for each module at the end 

of its section). 

Third-Party Option Modules and the Accompany Program 

In addition to the modules discussed in this chapter, numerous third-party option modules (and 
other hardware and software products) for the Series 90-30 PLC are available to meet a wide 
variety of needs. Third-party companies that meet GE Fanuc's standards may apply for recognition 
under the GE Fanuc Accompany Program. Details on the Accompany Program are found in the 
GE Fanuc Automation Solutions Catalog or on the GE Fanuc web site, both listed below. For 
information on third-party modules, consult the following: 

Your GE Fanuc PLC distributor or sales engineer 

The GE Fanuc web site at http:/lwww.gefanuc.com 

Option Modules Discussed in this Chapter 

GFK-0356Q 

IC693CMM301 Genius Communications Module (GCM) 

IC693CMM302 Enhanced Genius Communications Module (GCM+) 

IC693BEM331 Genius Bus Controller (GBC) 

111 IC693BEM340 FIP Bus Controller (FBC) 

IC693BEM330 FIP Remote I/0 Scanner 

IC693APU301/302 Motion Mate Axis Positioning Module (APM) 

IC693DSM302 Motion Mate Digital Servo Module (DSM302) 

IC693DSM314 Motion Mate Digital Servo Module (DSM314) 

IC693APU300 High Speed Counter (HSC) Module 

IC693BEM320 I/O Link Interface Module 

IC693BEM321 I/O Link Master Module 

IC693APU305 I/O Processor Module 

IC693CMM321 Ethernet Interface Module 

3 1C693PCM300/301/311 Programmable Coprocessor Module (PCM) 
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IC693CMM31 I Communications Control Module (CCM) 

r IC693ADC311 Alphanumeric Display, Coprocessor (ADO Modu e G c; 

IC693TCM302 Temperature Control Module (TCM) 

U IC693PTM100 Power Transducer Module (PTM) 

IC693CMM301 Genius Communications Module (GCM) 

The Genius Communications Module (IC693CMM301) for the Series 90-30 PLC provides global 
communications on a Genius Communications bus between Series 90-30 PLCs and/or other GE 

h. 
Fantle PLCs. Series 90,70, Series Six, and Series Five PLCs can communicate on this bus through 
their respective Genius Bus Controllers. 

The,ki.eniusCOmmunications bus is a token passing peei-tOlter, noise *Mine network optimized''' 
to-provide high'SPeed transfer of real time control' data. "UP to eight Series' 90-30PLC CPUs, in 

any combination, can communicate with each other over a single Genius I/O serial bus using a 
standard twisted pair, shielded cable. 
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Figure 8-1. The IC693CMM301 GCM Module 
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Status LEDs 

The LEDs on the front of the GCM module indicate its operating status and should be on during 
normal operation. 

OK Shows the status of the GCM module. This LED turns on after power up diagnostics are 
completed. 

COM Shows the status of the Genius communications bus. This LED is on steadily when the bus 
is operating properly. It blinks for intermittent bus errors and is off for a failed bus. It is 

also off when no configuration has been received from the PLC CPU. 

FtRST LAST 
DEVICE DEVICE 

SERIAL 

Figure 8-2. Genius Bus Wiring Schematic 

SERIES 9030 
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U 

G 
C 

SERIES 90-30 

M 

GENIUS COMMUNICATIONS BUS 

SERIES 90-70 

G 
B 
C 

Figure 8-3. Example of Genius Communications Network 

GCM Documentation 

GFK-0356Q 

For detailed information on the Genius Communications Module, including installation 
instructions, refer to GFK-0412, the Series 90-30 Genius Communications Module User's Manual. 
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4C693CM1V1302-Enhante4GeWitistimni.tifiications'."Ntodule (GCNI+;) ° -. 

The Enhanced Genius Communications Module (GCM+), IC693CMM302, is an intelligent module 
that provides automatic global data communications between a Series 90-30 PLC and up to 31 

other devices on a Genius bus. 

The GCM+ can be located in any standard Series 90-30 CPU baseplate, expansion baseplate, or 
remote baseplate. However, for most efficient operation, it is recommended that the module be 
installed in the CPU baseplate since the sweep impact time of the GCM+ module depends on the 
model; of PLC and the baseplate where it is located. Note: if a'GCM module is present in a . 

system,.GCM+ modules cannot be included in the system. 

Multiple. GCMtModnles can be installed in a Series 90-30 PLC'sYstern with each GCM+ having ' 
'its :Own GenitiS bni;Strying,uPito.:31:additicinal:deviCis on the.bifs'..'f or:exaniple; this alloWs-a' 
Series.90-30 PLC with three GCM+ modules to exchange global data with as many as 93 other 

. Genius devices automatically. In addition to basic global data exchange, the GCM+ module can be 
used for various applications such as: 

Data monitoring by a personal computer or an industrial computer. 

Monitoring data from Genius 110 blocks (although it cannot controlGenius I/O blocks). 

Peer-to-peecOmmunications among devices on the bus. 

Master-slave communications among devices on the bus (emulates remote I /O). 

The Genius bus connects to the terminal board on front of the GCM+ module. 
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Figure 8-4. Enhanced Genius Communications Module 
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Status LEDs 

The LEDs on the front of the GBC indicate its operating status and should be on during normal 
operation. 

OK Shows the status of the GBC module. This LED turns on after power up diagnostics are 

completed. 

COM Shows the status of the Genius communications bus. This LED is on steadily when the bus 

is operating properly. It blinks for intermittent bus errors and is off for a failed bus. It is 

also off when no configuration has been received from the PLC CPU. 

GCM+ Documentation 

GFK-0356Q 

For more information about the GCM +, refer to GFK-0695, Series 90-30 Enhanced Genius 
Communications Module User's Guide. 
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.-i1C693BEM331 Genius Bus Controller (GBC) 

The Series 90-30 Genius Bus Controller (GBC), catalog number IC693BEM331, provides the 

interface between a Series 90-30 PLC and a Genius I/O.serial bus. The GBC receives and 
transmits control data of up to 128 bytes for up. 31 devices on the Genius 1/0 bus. A Genius Bus 
Controller can serve: 

Genius blocks, which provide an interface to a wide range of discrete, analog, and special- 
purpose field devices. Note that the GCM and GCM+ modules, described earlier, cannot 
control Genius blocks. 

Remote Drops, which consist of Series 90-70 I/O racks interfaced to the bus through Remote 
i , I/0 Scanner. modules. Each of these drops can have any mix of Series 90-70 discrete and 

1:analog I/Omodules, providing up.to 128 bytes of input clataund 128 bytes of output data 

Field Control 1/0 Station, which consists of a Bus Interface Unit (BIU) and up to eight 
additional Field Control modules. The BIU provides intelligent processing, I/0 scanning, and 
feature configuration for the I/0 station. 

Genius Hand-Held Monitor (HHM), which is a portable device that can also be permanently 
mounted. The HHM provides a convenient operator interface for block setup, data monitoring, 
and diagnostics. 

1111 Multiple hosts, for communications using datagrams and Global Data. 
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Figure 8-5. Genius Bus Controller Module 

A bus may feature I/0 control, enhanced by communications commands in the program. Or, a bus 
can be used entirely for 1/0 control, with many I/O devices and no additional communications. A 
bus can also be dedicated to CPU communications, with multiple CPUs and no I/O devices. More 
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complex systems can also be developed, with dual CPUs and one or more additional CPUs for data 
monitoring. 

Number of Genius Bus Controllers 

Status LEDs 

Compatibility 

GFK-0356Q 

Up to eight Genius Bus Controllers or Enhanced Genius Communications Modules can be included 
in a Series 90-30 PLC system that has release 5.0 or later CPU firmware. A GBC cannot be 
installed in a system with a GCM. 

The I/O devices on a bus may be Genius I/O blocks, or standard Series 90-70 I/O modules in one or 

more remote drops. The total number of I/O circuits that can be served by one Genius bus depends 

on the types of I/0 devices that are used and the memory available in the CPU. 

Many Genius I/O blocks have both inputs and outputs on the same block. Blocks configured in the 

programming software as having both inputs and outputs occupy the identical number of references 
in both %I and %Q memory, regardless of the block's software configuration. Unused references 
cannot be assigned to other inputs or outputs, and should not be used in the application program. 

The LEDs on the front of the GBC indicate its operating status and should be on during normal 
operation. 

OK Shows the status of the GBC module. This LED turns on after power up diagnostics are 

completed. 

COM Shows the status of the Genius communications bus. This LED is on steadily when the bus 
is operating properly. It blinks for intermittent bus errors and is off for a failed bus. It is 

also off when no configuration has been received from the PLC CPU. 

Specific equipment or software versions required for compatibility with the GBC module are listed 

below. 

Series 90-30 PLC 

CPU: The GBC module can be used with CPU models: 1C693CPU311K, 321 K, 331L or later, or 

any version of the IC693CPU313, 323, 340, 341, 350, 351, 352, 360, 363, and 364. The CPU 

firmware must be release 5.0 or later. 

Logicmaster 90-30 version 5.0 (IC641SWP301L, 304J, 306F, 307F), VersaPro, or 

Logic Developer-PLC software is required. 

Series Six PLC 

To exchange global data with a Genius Bus Controller, the Series Six Bus Controller must be 
catalog number 1C660CBB902F/903F (firmware version 1.5), or later. 
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Genius Hand-Held Monitor : , 

The Genius Hand-Held Monitor can be used to display the GBC bus address, its software version, 
and the Series Six register address configured for global data. HHM version IC660HHM501H 
(revision 4.5) or later is required. There is no Hand-Held Monitor connector on the GBC module, 

a Hand-Held Monitor can communicate with the GBC while connected to any other device on 
the bus. Optionally, an additional HHM mating connector can be installed on the bus near the 
GBC. 

Hand-Held Programmer 

The GBC can be configured using a Series 90-30 Hand-Held Programmer (IC693PRG300). 

Diagnostics 

Genius I/O Blocks 

Genius I/O blocks can be present on the same bus as the GBC. However, because the Bus 
Controller is not compatible with older phase A blocks, they should not be installed on the same 
bus. 

Genius Bus 

The Genius bus is a shielded twisted-pair wire, daisy-chained between devices, and terminated at 
both ends. Proper cable selection is critical to successful operation of the system. Suitable cable 
types are listed in GEK-90486-1, the Genius I/O System and Communications User's Manual. 

Genius blocks and other devices on the bus automatically report faults, alarms and certain other 
predefined conditions to the PLC. 

INPUTS ANO FAULT MESSAGE 

FROM MOO( 3 

TOKEN 

f.") FAULT 

Only one diagnostic message can be sent during any bus scan. If a fault message has already been 
sent (by another device) during that scan, a device saves its own diagnostic message until the next 
available bus scan. For example, if the communications token is currently at device 3, and faults 
occur at devices 3 and 4 at the same time, device 3 can send its diagnostic message if another 
message has not already been sent. Device 4 must wait at least one more bus scan to send its 
diagnostic message. 

The GBC stores any diagnostic messages it receives. They are read automatically by the Series 90- 
30 CPU. Faults can then be displayed in the fault table using the programming software. A Genius 
Hand-held Monitor must be used to clear the faults from the fault table. 
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Datagrams 

Global Data 

The Series 90-30 GBC supports all Genius datagrams. Refer to chapter 3 of the Genius I/O System 

and Communications User's Manual, GEK-90486-1, for details on using datagrams. 

Global Data is data that is automatically and repeatedly broadcast by a GBC. The Series 90-30 
GBC can send up to 128 bytes of Global Data each bus scan. It can receive up to 128 bytes of 
Global Data each bus scan from each GBC on its bus. 

Sending Global Data 

Once set up by configuration, Global Data is broadcast automatically. Other devices that receive 
the Global Data sent by a Series 90-30 PLC place it in these memory locations: 

Series 90-30 PLC Sends 
Global Data To: Other CPU Places Global Data in these Memory Location: 

Series 90-30 PLC 

. 

%I, %Q, %G, %R, %AI, %AQ. Memory type and beginning 
address are chosen during configuration of the receiving GBC. 

Series 90-30 GCM+ %I, %Q, %G, %R, %AI, %AQ 

Series 90-30 PLC/GCM %G memory location corresponding to Device Number (16-23) 
of the Series 90-30 GBC that sent the data. 

Series Six PLC Register memory. Beginning Series Six address selected during 
configuration of the Series 90-30 GBC that sent the data. 

Series Five PLC Register memory. Beginning Series Five address selected during 
configuration of the Series 90-30 GBC that sent the data. 

Computer PCIM or QBIM Input Table Segment corresponding to Device 
Number of the Series 90-30 GBC that sent the data. 

Receiving Global Data 

The GBC can be configured to receive or ignore Global Data from any other GBC. The memory 
type and length for incoming Global Data are also selected during configuration. The Series 90-30 
CPU can place incoming Global Data in %I, %Q, %G, %R, %AI, or %AQ memory. 

Genius Bus Controller Documentation 

See the following manuals for detailed information on the Series 90-30 Genius Bus Controller and 
the Genius I/O system: 

GFK-1034, Series 90-30 Genius Bus Controller User's Manual 

GEK-90486-1, Genius I/O System and Communications User's Manual 

GEK-90486-2, Genius I/O Discrete and Analog Blocks User's Manual 

GFK-0825, Field Control Distributed I/O and Control System - Genius Bus Interface Unit 
User's Manual 

GFK-0826, Field Control Distributed I/O and Control System - I/O Modules User's Manual 
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1C693BEM340.FIP'BUs COnttatt(fBC).Module 

The Series 90-30 PLC FIP (Factory Instrumentation Protocol) Bus Controller (catalog number 
IC693BEM340) is used to interface a FIP I/O serial bus to a Series 90-30 PLC. 

P 

U 

B 

C 

Optional Redundant FIP I/O Bus 

Field Control 
' I/O Station 

FIP Bus 
Interface Unit 

Up to 8 Field Control 
modules (4 
shown). 

11111 

11111 

111 

1111 

FIRM) Bus 

PS 

Remote I/O Rack 
Remote I/O Nest 

-I 

Optional Expansion Rack 

Series 90-30 PLC 

Figure 8-6. Example of FIP I/O System Configuration 

A FIP bus is used primarily for 1/0 control. It also is used to store configuration data to remote 
devices and to report faults. Devices that can be on a FIP bus in a Series 90-30 PLC system 
include: 

Series 90-70 PLC, interfaced to a FIP bus by a FIP Bus Controller. 

m Field Control Stations, Field Control I/O modules that are interfaced to the bus via a FIP Bus 
Interface Unit (BIU). 

Remote Drops, Series 90-30 I/O racks that are interfaced to the bus via FIP Remote 1/0 
Scanner Modules. Each remote drop can include one 5- or 10-slot main rack, one 5- or 10-slot 
expansion rack and any mix of discrete and analog I/O modules. 

Generic Devices, such as general-purpose computers that are interfaced to the bus via a FIP 
Interface Module. 
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Status LEDs 

Serial Port 

The HP Bus Controller is a standard, rack-mounted Series 90-30 PLC module. It plugs easily into 

the PLC's backplane. The latch on the bottom of the module secures it in position. 

Module OK 
Run 

Cartier Detect Ch. 1 

Transmit Enable Ch. 1 

Carrier Detect Ch. 2 

Transmit Enable Ch. 2 

15-Pin Serial Connector RS-485 

9-Pin FIP Fieldbus Connector 
(channel 1) 

9-Pin FIP Fieldbus Connector 
(channel 2) 

O 

0 

0 

0 

Figure 8-7. Series 90-30 FIP Bus Controller 

There are no DIP switches or jumpers to set on the module. 

The Series 90-30 FIP Bus Controller has six status LEDs, an RS-485 serial port, and two identical 
FIP bus connectors. 

The 6 LEDs on the front of the FIP Bus Controller display module status and communications 
activity. 

The 15-pin serial port is used to connect a computer for upgrading the operating firmware of the 

Bus Controller and for configuring by an external configuration tool. 

FIP Bus Connectors 

GFK-0356Q 

The two 9-pin connectors on the HP Bus Controller provide for attachment of one or two FIP 

busses. The two busses provide a redundant bus capability. 
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"JC693BEM330 FIP Remote 110 Scanner Module 

The FIP (Factory Instrumentation Protocol) Remote I/O Scanner (catalog number IC693BEM330) 

is an intelligent module that interfaces Series 90-30 I/O. modules to a FIP bus. Up to 19 I/0 
modules can be accommodated by using two 10-slot baseplates connected by an expansion cable. 

Together, the Remote I/O Scanner and the modules it serves are referred to as an I/O Nest. The FIP 

Nest can include most Series 90-30 I/O modules. 

The host CPU can be any type of CPU capable of communicating on a FIP bus. A module in the 

host (such as a FIP Bus Controller) provides the necessary interface between the FIP bus and the 

host CPU. 

Host CPU 

CPU 

FIP 
Bus 

Controller 

Hand-held 
Programmei, . 

I/0 Nest 

J 

FIP Bus 

a 

0 

Up to 128 devices 

Expansion Cable, 
up to 50 feet (15 Meters) 

Figure 8-8. Example of FIP Remote I/O Scanner System Configuration 

The Series 90-30 Hand-Held Programmer provides a convenient way to perform setup, monitoring, 

and control functions. 

Features of the Remote 110 Scanner 

The FIP Remote I/O Scanner performs the following basic functions: 

controls operation of the 110 nest in the selected mode 

scans discrete and analog I/O modules and maintains I/O scan timing 

maps I/O data to FIP application variables 

detects module and system faults and reports them to the FIP network 

M permits standalone configuration using Hand-Held Programmer 

retains its network configuration through loss of power 
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El permits I/O forcing from the Hand-Held Programmer 

detects and records input transitions 

supports FIP messaging services 

responds to an external synchronization signal 

can provide blinking or pulsed outputs 

can provide input filtering and chatter detection 

FIP Bus Interface 

The Remote I/O Scanner communicates at a data rate of I MHz. There are two versions of the FIP 

communications standard: FIP and WORLD FIP. A DIP switch on the module is used to select the 

version that will be used by the Remote I/O Scanner. (The same communications method will then 

be used on both bus cables). 

The DIP switch on the module must be set to the FIP position for the Remote I/O Scanner to 

communicate with a Series 90-70 PLC. 

Module Description 

GFK-0356Q 

The FIP Remote I/O Scanner is a standard Series 90-30 PLC module that plugs easily into the 

backplane of the baseplate. 

FIP CH 52 0 CM 
1.0 WA 

Oa. 
0 To. 

H 
A 

N 

C 
H 
A 
N 

2 

N 
C 
H 

O 

1 El 

Figure 8-9. FIP Bus Interface Module 

.4-- LEDs 

FIP Bus Connectors 

Synchro Connector 

-4-- Lug for Ground Wire 

Chapter 8 Option Modules 8-13 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 564 of 820



8 

Connectors 

LEDs 

The front of the module has the following connectors: 

CHANNEL I 

CHANNEL2 
9-pin male D connectors for two FIP bus cables.''' bus can be disconnected 
from the module without disturbing the continuity of the bus. The second bus is 

a backup for the first bus; its use is optional. 

SYNCHRO Connector for a FIP synchronization cable. It requires a mating connector such 
as Molex #39-01-403I. The synchronization capability is not used in a Series 
90-70 PLC application. 

(ground)... The lug below the Synchro connector is used for the module ground wire . 

,(provided). The other end of the ground wire must be connected to the mounting 
bolt on the lower left corner of the.baseplateandto chassis ground.. 

There are two pairs of LEDs at the top of the module. The upper pair is for channel I and the lower 
pair is for channel 2. 

CDI/CD2 The green Carrier Detected LEDs indicate the presence of a carrier-detect signal 
on their respective channels. 

TENI/TEN2 The red Transmission Enabled LEDs indicate the module is generating 
transmissions on their respective channels. 

FIP Remote I/O Scanner Documentation: 

GFK-1037, Series 90-30 FIP Remote I/O Scanner User's Manual 

M GFK-1038, FIP Bus Controller User's Manual 
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IC693APU301/302 Motion Mate Axis Positioning Module (APM) 

GFK-0356Q 

The Motion Mate APM is an easy-to-use intelligent, fully programmable one-axis (IC693APU301) 
or two-axis (IC693APU302) motion control module for the Series 90-30 PLC. The APM allows a 

PLC user to combine high-performance control with PLC logic solving functions in one integrated 
system. The APM can be configured to operate in either Standard mode or Follower mode. When 

used in Standard mode, it combines high-performance motion control with PLC logic solving 
functions in one integrated system. When used in Follower mode, it provides high-performance 
"electronic gearing" for continuous master/slave applications. The desired mode is easily selected 
by configuring a setup parameter in the configuration software. 

Figure 8-10. Motion Mate APM Module 

The Series 90-30 and APM operate together as one integrated motion control package. The APM 
controls axis motion and handles all direct communications to the drive and machine while the 
PLC automatically transfers data between PLC tables and the APM. 

The PLC also provides a means for connecting Operator Interfaces, which can control and monitor 
system operation. An example of an APM servo system showing the hardware and software used 
to configure, program, and operate the system is shown below. 

The APM can be installed in any Series 90-30 CPU, expansion, or remote baseplate. For 
embedded CPUs (311, 313, or 323), you may have up to three APM modules. For a modular CPU 

(331 or higher), you may have up to eight APM modules in one system, with a maximum of three 

APM modules per baseplate. 

Multiple motion programs may be created and stored in the APM (maximum of 10 may be stored 

in the APM) with the Motion Programmer software package. The APM is configured and 

programmed with VersaPro software (Version 1.1 or later) or Logic Developer-PLC. 

Chapter 8 Option Modules 8-15 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 566 of 820



8 

APM Cables 

The APM faceplate (front panel) has two 24-pin high-density connectors for servo connections. 
The connector. labelectA:contains connections for Axis 1. Connector B, for a 1-axis, APM,,contains., 
general purpose connections. 'Connector B, for a 2-axis APM, has connections for Axis 2 as 
general purpose connections. To make wiring easier to the drive and machine, each high-density 
connector is typically connected by a short cable to a terminal block. 

CPU APM MACHINE 1 

I DRIVE 

Configu atlon Software Motion Programming 
Software 

Figure 8-11. Example of Motion Mate APM Servo System 

ENCODER 1 

MACHINE 2 

- , DRIVE 

ENCODER 2 

These cables consists of a 24-pin I/O connector , a cable, and a 25-pin D-type terminal block 
connector. (Cables are documented in Chapter 10.) Available cables are: 

IC693CBL311 (10 feet/3 meters) 

IC693CBL319 (3 feet/1 meter) 

IC693CBL317 (10 feet/3 meters) with an 8" external shield pigtail 

111 C693CBL320 (3 feet/1 meter) with an 8" external shield pigtail 

For building custom-length cables, the 24-pin I/O cable connector is available in three different kits 
(solder eyelet receptacle, crimp wire receptacle, and IDC (ribbon) receptacle). The terminal block 
is Weidmuller RD25 910648 or equivalent (must be compatible with the I/O cable 
IC693CBL311/319/317/320 - see Chapter 10 for details). 

Motion Mate APM Module Documentation 

See the following manuals for detailed information on Power Mate APM Modules: 

GFK-0840 Motion Mate APMfor Series 90-30 PLC Standard Mode User's Manual 

111 GFK-0781 Motion Mate APMfor Series 90-30 PLC Follower Mode User's Manual 

GFK-0664 Series 90 PLC APM Programmer's Manual 

Related servo manual: 

Ist GFK-1581 SL Series Servo User's Manual 
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IC693DSM302 Motion Mate Digital Servo Module (DSM302) 

GFK-0356Q 

The Motion Mate DSM302 is a high-performance, two-axis motion control module that is highly 
integrated with the logic solving and communications functions of the Series 90-30 PLC. In digital 
mode, this module controls GE Fanuc digital servos. Beginning with firmware version 1.40, this 

module has the ability to control servos with an analog command input, such as the GE Fanuc SL 

Series Servos, or third party analog servos. 

Status LEDs 
STAT 
OK 
CFG 
EN1 - EN4 

Connector C 

Aux Axis 3 
(Follower Master Axis) 

MKT I 
$4.12 

COMM 

6-pin, RJ-11 connector 
used to upgrade firmware 
and load motion programs 
use cable IC693CBL316) 

Connector D 

Aux Axis 4 

Figure 8-12. Motion Mate DSM302 Module 

Pin 1 

Connector A 
Servo Axis 1 

Connector B 
Servo Axis 2 

Grounding Tab 

D 
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eatures. 

Digital Signal Processor (DSP) control, of GE Fanuc Servos 

Block Processing time under 5 milliseconds 

Velocity Feed forward and Position Error Integrator to enhance tracking accuracy 

1111 High resolution of programming units 
- Position: -8,388,608...+8,388,607 User Units 
- Velocity: 1 ... 8,388,607 User Units/sec 
- Acceleration: 1 .. 134,217,727 User Units/sec/sec 

Simple:and powerful Motion Program instruction set 

111 Simple 1- or 2-axis motion programs with synchronized block start 

Program support for a short motion program, called Program 0, which can be created in the 

configuration software 

Non-volatile storage for 10 programs and 40 subroutines, created with the APM Motion 
Programming software. 

User scaling of programming units (User Units) 

DSM firmware, stored in Flash memory, is updated via its front panel COMM port. 

Generic programming using command parameters as operands for Acceleration, Velocity, 
Move, and Dwell Commands 

Automatic Data Transfer between PLC tables and DSM302 without user programming 

Ease of I/O connection with factory cables and terminal blocks as well as a serial port for 
connecting programming devices. The serial port also allows "soft" upgrades to firmware, 
which is stored in Flash memory. 

Control of GE Fanuc Digital servos, analog SL Series Servos, or third party analog servos. 

Home and overtravel switch inputs for each Servo Axis 

Two Position Capture Strobe Inputs for each Position Feedback Input 

5v , 24v and analog I/O for use by PLC 

A Quad B Encoder input for Follower Master axis 

13 bit Analog Output can be controlled by PLC or used as Servo Tuning monitor 

IC693DSM302 Documentation 

111 GFK-1464, Motion Mate DSM302 for Series 90-30PLCs User's Manual. 

1111 G FK-0664, Series 90-30 PLC APM Programmer's Manual 

Related servo manuals: 

1111 GFK -158 1 , SL Series Servo User's Manual 
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GFH-00 1, Beta Series Servo Products Specification Guide 

GFZ-65192EN, Alpha Series Servo Amplifier (SVU) Descriptions Manual 

GFZ-65162E Control Motor Amplifier, Alpha Series 

GFZ-65142E GFZ-65150E, GFZ-65165E, Alpha Series Servo Motor Manuals 
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IC693DSM314 ;Motion Mate Digital Servo Module (DSM314) 

The Motion Mate DSM314 is a high-performance motion control module that is highly integrated 
with the logic solving and communications functions of the Series 90-30 PLC. In digital mode, this 
module controls GE Fanuc digital servos. In analog mode, this module controls servos with an 
analog command input, such as the GE Fanuc SL Series Servos, or third party analog servos. 

Status LED's 
Stat 
OK 
CFG 
EN1 - EN4 

Connector C 

Servo Axis 3 

Connector D 

Servo Axis 4 

STAT 0 
OK 0 
CFG 0 

0 
E144 

C 

OEN' 
OEN2 

A 

0=1:1 0=0 

Motion Mate 

1-1 

Figure 8-13. Motion Mate DSM314 Module 

COMM 
6-pin RJ-11 connector. 

Provides RS-232 
connection for firmware 
update 

Connector A 
Servo Axis 1 

Connector B 

Servo Axis 2 

8-20 Series 90-30 PLC Installation and Hardware Manual - August 2002 

Grounding Tab on 
Bottom of Module 
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GFK-0356Q 

Features 

Digital Signal Processor (DSP) control of GE Fanuc Servos 

Block Processing time under 5 milliseconds 

Velocity Feed Forward and Position Error Integrator to enhance tracking accuracy 

High resolution of programming units 
- Position: -536,870,912...+536,870,911 User Units 
- Velocity: 1 ... 8,388,607 User Units/sec 
- Acceleration: 1 ... 1,073,741,823 User Units/sec/sec 

Simple and powerful motion program instruction set 

Simple 1- to 4-axis motion programs. Multi-axis programs using Axes 1 and 2 may utilize a 

synchronized block start. 

Non-volatile storage for 10 programs and 40 subroutines created with VersaPro software 
(Version 1.1 or later). 

Compatible with Series 90-30 CPUs equipped with firmware release 10.0 or later (will not 
work with CPUs 311 - 341 and 351). 

Single point of connection for all programming and configuration tasks, including motion 
program creation (Motion Programs I - 10) and Local Logic programming. All programming 
and configuration is loaded through the PLC's programming communications port. In turn, the 
CPU loads all configuration, motion programs, and Local Logic programs to the DSM314 
across the PLC backplane. 

User scaling of programming units (User Units) in both Standard and Follower modes. 

DSM314 firmware, stored in Flash memory, is updated via its front panel COMM port. 
Firmware update kits provide firmware and Loader software on floppy disk. Firmware is also 
available for download on the GE Fanuc web site ( http: / /www.gefanuc.com/support). 

Recipe programming using command parameters as operands for Acceleration, Velocity, 
Move, and Dwell Commands 

Automatic Data Transfer between PLC tables and DSM314 without user programming 

Ease of I/O connection with factory cables and terminal blocks 

Electronic CAM capability, starting with Firmware Release (Version) 2.0 

Control of GE Fanuc a Series and 3 Series Digital servos, SL-Series servos, or third party 
servos with analog velocity command or analog torque command interface. 

Home and overtravel switch inputs for each Servo Axis 

Two Position Capture Strobe Inputs for each axis can capture axis and/or master position with 
an accuracy of +/-2 counts plus 10 microseconds of variance. 

5V , 24V and analog I/O for use by PLC 

Incremental Quadrature Encoder input on each axis for Encoder/Analog mode 

Quadrature Encoder input for Follower Master axis 

13 bit Analog Output can be controlled by PLC or used as Digital Servo Tuning monitor 

High speed digital output (four each 24V and four each 5V) via on-board Local Logic control 
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IC693DSM314 Documentation 

GFK-1742, Motion Mate DSM314 for Series 90-30 PLC User's Manual 

Related servo manuals: 

GFK-1581, SL Series Servo User's Manual 

111 GFH-001, Beta Series Servo Products Specification Guide 

m GFZ-65192EN, Alpha Series Servo Amplifier (SVU) Descriptions Manual 

GFZ-65162E, Control Motor Amplifier, Alpha Series 

: E GFZ-65142E, GFZ-65150E, GFZ-65165E, Alpha Series Servo Motor Manuals 
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IC693APU300 High Speed Counter (HSC) Module. 

GFK -0356Q 

The High Speed Counter (1C693APU300) for the Series 90-30 PLC is a single-slot module which 
can be used in applications where pulse input rates exceed the input capability of the PLC or where 
too large a percentage of PLC processing capability would be required. The High Speed Counter 
provides direct processing of rapid pulse signals up to 80 KHi for industrial applications such as: 

meter proving, turbine flowmeter, velocity measurement, material handling, motion control and 

process control. 

With direct processing, the High Speed Counter module is able to sense inputs, count, and respond 
with outputs without needing to communicate with a CPU. It can be configured to count either up 

or down, to count both up and down, or to count the difference between two changing values. The 
module can be configured to provide 1, 2, or 4 counters of differing complexity. 

HIGH 
SPEED 
COUNTER 0 OK 

0 CFG 

HIGH SPEED 
COUNTER 

5/12124 VDC 

11 

12 

13 

W 

15 

16 

17 

18 

19 

110 

111 

112 

01 

02 

03 

04 

SLOT 

a43971A 

HIGH 
SPEED 
COUNTER 0 OK 

0 CFG 

J 

0 
0 0 
0 0 

0 0 

0 0 
0 

0 0 
0 0 
0 0 0 

IIHIGH SPEED 
5112124 

L 
44A729152- 
FOR USE 
IC693APU39 

Figure 8-14. High Speed Counter (HSC) 

The High Speed Counter can be installed in any Series 90-30 baseplate and is configured using the 

Hand-Held Programmer, Logicmaster 90-30/20, VersaPro software, or Logic Developer-PLC. 
Many features can also be configured from the user's application program. There are no jumpers to 

be set on the module. Two LEDs at the top of the module indicate the operating status of the 

module and the status of configuration parameters. 

For details on the HSC, refer toGFK-0293, Series 90-30 High Speed Counter User's Manual. 
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IC693BEM320 I/O LINK Interface (Slave) Module 

The I/O LINK Interface module (IC693BEM320) provides an interface between a Series 90-30 

PLC and a proprietary Fanuc I/O LINK in a Fanuc CNC (Computer Numerical Control), or a 

Series 90-70 PLC. This module is configured as a slave device only (see the 1C693BEM321 for 

master applications). The Fanuc I/O LINK is a serial interface which provides high speed 

exchange of data between a master and up to 16 slaves. An example of a Series 90-30 PLC in a 

Fanuc I/O LINK system configuration is shown in the following illustration. 

HHP 

PROGRAMMER 

Figure 8-15. Example of a Series 90-30 PLC in a Fanuc I/O LINK Configuration 

The Series 90-30 I/O LINK Interface module is configured as a slave device only and allows the 
Series 90-30 PLC to send either 32 or 64 I/O points to the I/0 LINK. The I/O LINK module must 
be configured as either a 32 or 64 point I/O module during installation by setting a jumper plug 
inside of the front cover of the module to either 32 I/O or 64 1/0. 

An I/O LINK Interface module can be installed in any model of Series 90-30 PLC, and any 
number of 1/0 LINK Interface modules can be installed in a system within the current limits of the 
baseplate and other I/O modules installed in the baseplate. For more details, see "Load 
Requirements for Hardware Components" in Chapter 12 of this manual. 

110 Link interface Documentation 

For detailed information on this module, refer to GFK-0631, the Series 90 -301/0 LINK Interface 
Module User's Manual. 
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IC693BEM321 I/O LINK Master Module 

GFK-0356Q 

The Series 90:-30 I/O LINK Master Module (IC693BEM321) allows a Series 90-30 PLC to act as a 

master on a proprietary Fanuc I/O LINK. The Fanuc I/O LINK is a serial interface which provides 
high-speed exchange of I/O data between the master and up to 16 slaves. The master can receive 
1024 discrete inputs from slaves, and send up to 1024 discrete outputs. 

HHP 

Master 

Series 90-30 PLC 

I/O LINK 

Power Mate CNC 

DO 

Figure 8-16. Example of 110 LINK Master System Configuration 

The illustration above shows a simple I/O LINK system: a Series 90-30 PLC used as a master, a 

Series 90-30 Hand-held Programmer, an I/O LINK, and one slave. In the illustration, the slave is a 

Power Mate CNC. Other devices that can be used as slaves include the Series 90-70 PLC, the 
Series 90-30 PLC, the Fanuc Series 0 CNC, Fanuc Connection Units, and Fanuc Operator Panels. 

The module can be configured using a Series 90-30 Hand-held Programmer (HHP) or the 
configuration software. 
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Any number of1/0 LINK Master Modules can be installed in a Series 90-30 PLC. When there are 
multiple I/O LINK Master Modules in the same PLC, they must be on separate I/O LINKs. An I/O 
LINK Master Module can be installed in any I/O slot in any baseplate. The maximum number of 
I/O LINK Master Modules that can be installed in the CPU baseplate is six, 

Restart Pushbutton 

The LINK RESTART pushbutton provides a convenient means of restart if a failure occurs. 
Pushing the Restart pushbutton restarts the operation of the LINK. 

Serial Port 

The front of the module has one 20-pin, Honda-type connector, used for connection to the first 
slave on the I/O LINK. Signal levels are RS422/485 compatible. 

Compatibility 

The Series 90-30 I/O LINK Master Module is compatible with the following devices: 

EI Host CPU 

Series 90-30 CPU models 311, 313, 321, 323, 331, and 341 release 4.4 or later, and all 
versions of the CPU models 350, 351, 352, 360, 363, and 364. 

Series 90-30 Hand-held Programmer (HHP) 

11 Programmer 

Hand-Held Programmer 

Logicmaster 90-30 Programming Software Configurator, release 4.5 or later. 

VersaPro Software. 

Control programming software, Version 2.0 or later. 

Logic Developer-PLC software 

IS Slave Units 

Power Mate models A, C, D, and E 

Series 0 CNC 

Fanuc Operator Panel Unit 

Fanuc Connection Unit 1 

Fanuc Connection Unit 2 

Series 90-30 PLC with 90 -30 110 LINK Slave Module 

Series 90-70 PLCs with 90-70 1/0 LINK Interface Module set up as slave 

I/O Link Master Module Documentation 

For detailed information on this module, refer to GFK-0823, the Series 90 -301/0 LINK Master 
Module User's Manual, 
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IC693APU305 110 Processor Module 

The I/O Processor (I0P) module (IC693APU305) for the Series 90-30 PLC provides direct 
processing of rapid pulse signals. for industrial control applications such as: 

Fast response process control 

Velocity measurement 

Material handling, marking, and packaging 

Direct. processing means that the module is able to sense inputs, process the input information, and 

control the outputs without needing to communicate with a CPU. 

During.each CPU sweep, the I/O Processor communicates with the CPU through 32 discrete inputs 

(%I); 15 words of analog inputs (%AI), 32.discr'ete otitputs(%Q);and 6 words of analogoutputs 
(%AQ). The %AQ outputs can be used by the CPU program to set up timer values or send other 

controlling parameters to the I/O Processor. 

I/0 
PROC 1 0 0 2 

MODULE 
3 0 0 4 

CFO 0 0 OK 
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Figure 8-17. I/O Processor Module 
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The I/O Processor is configured using the Series 90-30 Hand-held Programmer, Logicmaster 

90-30, Versa Pro, or Logic Developer-PLC software. Many configuration parameters can be 
modified from the user's application program as well. Each configuration parameter is set to a 

factory default value which is suitable for many applications. There are no jumpers or DIP 

switches to set on the module. Six green LEDs at the top of the module indicate the operating 

status of the module, the status of configuration parameters, and the state of hardware outputs 1 

through 4. 

Module Features 

Module features include: 

td Up to 12 positive logic (source) inputs with input voltage range selection of either 5 VDC 
(TTL) or 10 to 30 VDC (non-TTL). 

Up to eight positive logic (source) outputs: four outputs with I amp rating and four 
configurable outputs with 0.5 amp rating 

Outputs protected by replaceable fuse (one fuse common to all outputs) 

Dedicated processor provides 500 ocs I/O update 

Counts per Timebase register for input rate measurement 

Total Counts register (32-bit) accumulates total counts received by module 

M Four Strobe data registers for input position capture 

Two Timer data registers for indicating input pulse length or input spacing in milliseconds 

Thirty-two range comparators (outputs returned in %I and %AI data) 

Software configuration 

Internal module diagnostics 

Individual LEDs that indicate Module OK and Configured OK status 

Individual LEDs that indicate state of Outputs 1 through 4 

A removable terminal board for connection of field wiring. 

Inputs can be used as count signals or edge-sensitive strobe signals. Outputs can be used to drive 
indicating lights, solenoids, relays, and other devices. 

Power to operate the module's logic circuitry is obtained from the 5 VDC bus on the baseplate 
backplane. Power sources for the input and output devices must be supplied by the user or by the 
+24 VDC isolated output of the Series 90-30 power supply. The I/0 Processor module provides a 

selectable threshold voltage to allow the inputs to respond to either a 5 VDC signal level or a 10 to 

30 VDC signal level. The threshold is selected by configuration. 

All configuration parameters for the module are downloaded from the PLC to the I/O Processor 
after it passes its internal diagnostics. Once the module has been successfully configured, the 
CONFIG OK LED will turn on. Configuration parameters can be changed using the 
programming/configuration software or the Hand-Held Programmer. 

Operation of the I/O Processor module is monitored by a watchdog timer circuit. If the watchdog 
timer detects a module failure, it will force all outputs off and turn off the MODULE OK LED. 

I/O Processor Module Documentation 

Please refer to publication GFK-1028, Series 90-30 I/O Processor User's Manual. 
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8 

IC693CMM321 Ethernet Interface Module 

GFK-0356Q 

The Ethernet Interface module (IC693CMM321) provides an; interface that allows you to attach the 

Series 90-30 PLC to an Ethernet LAN via an external transceiver and AAUI cable, and to 

communicate with hosts and other control devices on the network. 

The Ethernet Interface for the Series 90-30 PLC has client/server capability. As a client it can 

initiate communications with other PLCs containing Ethernet Interfaces. This is done from the 
ladder program using the COMMREQ Function Block. As a server it responds only to requests 
from other devices such as a Host computer running a Nast Communications Toolkit application or 

another Series 90-30 PLC acting as a client. 

The Ethernet Interface allows you to: 

E l Directly attach your PLC to an Ethernet network 

Initiate transfer of data to the PLC from another device 

Communicate simultaneously to multiple devices with up to 16 server connections 

Interface with other GE Fanuc devices, as well as with devices from other vendors 

Communicate from a Host computer (or other control device) 

a Diagnose and maintain your system using diagnostic and station management tools 

The Ethernet Interface does not support the Series 90-30/20/Micro Hand-Held Programmer. Either 
one or two Ethernet Interface modules can be installed in any Series 90-30 baseplate. 

The Ethernet Interface connects to an Ethernet network through an external SQE enabled 
transceiver (GE Fanuc catalog no. IC649AEA102 or IC649AEA103 or equivalent. See Appendix 
J). The following figure shows the layout of the Ethernet Interface. 
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Figure 8-18. Ethernet Interface Module 
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Four LEDs are located at the top of the board. The Restart pushbutton is located immediately 
below the LEDs. The RS-232 serial port with the RJ-11 connector is the Station Manager port. 
The RS-485 serial port with the 15-pin D connector located below the Station Manager port is the 
module's Downloader port. The 14-pin AAUI connector, facing downward, is the Transceiver 
port. The Default MAC Address label is attached to the outside of the plastic housing. 

Board Indicators 

There are four LEDs on the Ethernet Interface: OK, LAN, SER, and STAT. These LEDs can be 
ON, OFF, BLINKING slow, or BLINKING fast. They indicate the state the Interface is in, traffic 
on the Transceiver port and Downloader port, and when an exception event has occurred. 

Restart Button 

The Restart button serves four functions: LED test, Restart, Restart and Reload, and Restart and 
Enter Maintenance Utility. The Restart button is inaccessible when the front cover of the Ethernet 
Interface is closed. 

Serial Ports 

There are two serial ports on the Ethernet Interface: the Station Manager Port and the Downloader 
Port. 

The Station Manager Port. This RS-232 port is used to connect a terminal or terminal emulator 
to access the Station Manager software on the Ethernet Interface. This port uses a 6-pin, RJ-11 
connector. The IC693CBL316 Station Manager cable is ideal for connecting to this port (see 
Chapter 10 for details). 

The Firmware Upgrade Port. The 15-pin, D-type, RS-485 port is used to connect to the PC 
Downloader in case the communications software in the Ethernet Interface needs to be updated. 
Use the IC690ACC901 miniconverter/cable kit for this connection (see Appendix E for details). 

AAUI (Transceiver) Port 

The 14 -pin AAUI port connects to an external Ethernet-compatible transceiver via an IEEE 802.3 
transceiver cable. GE Fanuc catalog number IC649AEA102 (for 10Base T) or IC649AEA103 (for 
10Base2) are suitable transceivers (see Appendix J for details). 

Default MAC Address Label 

The Default MAC Address label lists the Ethernet MAC address to be used by this module. 

Serial Number Label 

The Serial Number Label indicates the serial number of this Interface. 

Ethernet Interface Module Documentation 

For details, refer to GFK-1541, Series 90-30 TCP/IP Ethernet Communications User's Manual. 
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IC693PCM3001301131IProgrammable Coprocessor Module (PCM) 

The Programmable Coprocessor Module (PCM) is a high performance coprocessor for the Series 
90-30 Modular CPUs (will not work with Embedded CPU models 311, 313, or 323).. The PCM 
supports the. Modbus RTU and GE Fanuc CCM protocols, as well as the MegaBasicand C 

programming languages. A free program for using this module as an RTU Master can be 
downloaded from the GE Fanuc website. The PCM has two separate ports, both accessed on one 

front panel connector. 

The PCM is available in three versions. Each version is listed below with the total memory on the 

board and the nominal user-available MegaBasic program memory size. 

7. PCM:Catalog Number Total. Memory User Megabasic memory 

IC693PCM300 ' 160K 35K 

1C693PCM301 192K 47K 

1C693PCM311 640K 190K 

PCM300 OK 
COPROC . 

US1 

US2 

.... 
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(.... 
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Figure 8-19. Programmable Coprocessor Module (PCM) 
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Applications 

These modules are used for communicating with programming terminals, CRTs, bar code readers, 
scales, printers, ASCII devices, RTU master devices, etc. 

PCM Module Location 

A PCM can be installed in any slot in the CPU baseplate only, except slot 1 (labeled CPU/1), which 
must contain the CPU module. A PCM will not work in Expansion or Remote racks or in an 
Embedded CPU (CPU311, 313, or 323) rack. 

Protocols Supported 

Modbus RTU and GE Fanuc CCM. 

LED Indicator Lights 

OK -Normally ON. Indicates the basic condition of the module. 

US1 and US2 - By default, LED US1 flashes to indicate activity on Port 1, and LED US2 
flashes to indicate activity on Port 2. Both LEDs stay OFF when there is no port activity. 
However, the function of these two LEDs can be custom configured by the user. Please see 
GFK-0255 for custom configuration details. 

Restart Pushbutton 

Used to place the module in either the RUN mode or the PROGRAM mode. Please see "PCM 
Operation Modes" in GFK-0255, Chapter 1. 

Memory Backup Battery 

The Lithium battery for backup of RAM memory is installed in a battery mounting clip on the 
inside of the PCM faceplate. This battery is disconnected for shipment from the factory and must 
be connected prior to installation of the module. When the PCM is stored for extended periods of 
time, the battery should be disconnected, unless you wish to retain the program in RAM memory. 
Order replacement batteries using catalog number IC693ACC301 (package of two). 

Cables 

IC693CBL304/305 - These Wye cables split out the two PCM port connections from the single 
connector on the front of the PCM modules. One of these cables is supplied with each PCM 
module. The IC693CBL304 is for the PCM300. The IC693CBL305 is for the PCM301 and 
PCM311. Please see Chapter 10 for details on these cables. 

IC690CBL701/702/705 - These cables provides a direct RS-232 connection between the PCM and 
various programmers' serial ports. These cables are not supplied with the PCM modules. Please 
see Chapter 10 for details on these cables. 

8-32 Series 90-30 PLC Installation and Hardware Manual - August 2002 GFK-0356Q 411, 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 583 of 820



8 

Programmable Coprocessor Module Documentation 

m GFK-0255, Series 90 Programmable Copircssor Module and Support Software User's 

Manual 

GFK-0256, M'egabasic Language Reference and Programmer's Guide Reference Manual 

GFK-0487, Series 90 PCM Development Software (PCOP) User's Manual 

GFK-0771, C Programmer's Toolkit for Series 90 PCMs User's Manual 
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IC693CMM311 Communications Coprocessor Module (CMM) 

The Communications Coprocessor Module (IC693CMM311) provides a high performance 

coprocessor for all Series 90-30 modular CPUs (cannot be used with embedded CPUs - models 
311, 313, or 323). This module supports the GE Fanuc CCM communications protocol, the RTU 
(Modbus) slave communications protocol, and the SNP protocol. This module has two serial ports. 
Port 1 supports RS-232 applications and Port 2 supports either RS-232 or RS-485 applications. 
The module can be configured using the configuration software, or by using a default setup. 

Since both serial ports are wired to the module's single connector, an IC693CBL305 Wye cable is 

supplied with this module to separate the two ports for ease of wiring. A system with a 331 or 
higher CPU can have up to four CMMs (in the CPU baseplate only). 

COMM OK 
COPROC US 1 

US2 

0 

0 

a44902 

OK 

US 1 

US2 -P`t - J 

RESTART - t 

COMBINED 
SERIAL PORT 

PORT' 

PORT2 

L... 

Figure 8-20. Communications Control Module 

Communications Control Module Documentation 

For more information, refer to GFK-0582, the Series 90 PLC Serial Communications Driver User's 
Manual. 
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,IC693ADC311 Alphanumeric Display Coprocessor (ADC) 
) 

GFK-0356Q 

The Alphanumeric Display Coprocessor module (IC693ADC311) is a coprocessor to the Series 

90-30 PLC CPU and is used in a CIMPLICITY 90-ADS system. It performs CIMPLICITY 
90-ADS display, report, and alarm functions when interfaced to an Operator Interface Terminal 
(OIT). The OIT can be a variety of GE Fanuc devices, a VT100 compatible terminal, or IBM 
compatible personal computer running TERMF. Communications with the Series 90-30 CPU is 

done over the PLC system backplane. 
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Figure 8-21. Alphanumeric Display Coprocessor Module (ADC) 

Features of the Alphanumeric Display Coprocessor include: 

m Single slot module 

Runs CIMPLICITY 90-ADS System software 

8 Mhz, 80C188 microprocessor 

High performance access to PLC memory 

Real time calendar clock synchronized to PLC 

Reset pushbutton; three status LEDs 

Soft Configuration (No DIP switches or jumpers) 

Easy fill-in-the-blank system building 

Pop-up windows; pull down menus 

Fifteen User definable function keys per screen 

Printer logging to a serial printer 
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Multiple Alphanumeric Display Coprocessors can be supported in a single Series 90-30 PLC 
system with modular CPU (331 and higher) and must be located in the CPU baseplate. This 
module has a single connector which supports two serial ports, with each port being dedicated to a 

specific operation. Port 1 is most often used to connect to an RS-232 serial COM port of a 

computer running GE Fanuc PCM Development Software (PCOP). Alternately, port 1 may be 
connected to a serial RS-232 printer (see the "Cables" section below.). By default, Port 2 is 

configured as a 19.2 Kbaud RS-232 port. It can be used to interface to a terminal with keyboard 
input and screen output. 

Serial port programming and configuration are done using a Workmaster II, Workmaster, or an 
IBM-compatible PC, XT, AT, or PS/2 computer with PCM Development Software (PCOP) 
installed. The programming computer connects to Port 1 (see the "Cables" section below) . The 
default setting is 19,200 bps. The PCM Development Software is used to configure the serial port 
parameters and to install the CIMPLICITY 90-ADS software onto the ADC. 

There are no DIP switches or jumpers on this board that need to be set for configuration. The ADC 
module must be configured with the configuration software prior to use. 

Cables 

IC693CBL305 - This Wye cable is used to split out the two ADC port connections from the single 
connector on the front of the ADC module. This cable is supplied with the module. Please see 
Chapter 10 for details on this cable. 

IC690CBL702 - This cable provides a direct RS-232 connection between the ADC and another 
serial device such as a Personal Computer. This cable is not supplied with the module. Please see 
Chapter 10 for details on this cable. 

Alphanumeric Display Coprocessor Module Documentation: 

See the following manuals for detailed information on Series 90-30 Alphanumeric Display 
Coprocessor Modules: 

GFK-0499 CIMPLICITY 90-ADS Alphanumeric Display System User's Manual 

GFK-0641 CIMPLICITY 90-ADS Alphanumeric Display System Reference Manual 

GFK-0487 Series 90-30 PCM Development Software (PCOP) User's Manual 
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1C693TCM302/303 Temperature Control Modules (TCM) 

GFK-0356Q 

The Temperature Control Modules (TCM) provides temperature control for up to eight channels. 
The two TCM models are identical except for temperature range and resolution ratings (see 
comparison table). They have the following features: 

Can operate in either open loop or closed loop mode 

Each channel has a thermocouple input and a relay output 

RTD input 

12V common mode voltage capability 

Open and reverse thermocouple detection and reporting 

Out of tolerance temperature detection and reporting 
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Figure 8-22. 1C693TCM3021303 Temperature Control Module (TCM) 

Connections 

Field devices (thermocouples, relays), RTD and external power for output relays are connected to 

the module using a pair of plug-in connectors which are supplied with the module. These 
connectors have captive screw terminals for ease of connecting field wiring. The signal name for 
each terminal is labeled on the module's front cover next to each connector, as shown in the . 

drawing above. For example, Channel 8 connections are labeled 8+ and 8- on each connector. 
Input connections are on the left-hand connector and output connections are on the right-hand 
connector. 
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LED Indicators 

P (External Power) - This green LED is normally ON, indicating that the module is receiving 
power. If this LED is OFF, it may indicate that the TCM's internal fuse is open. 

R (Run) - This green LED is normally ON. When there is an internal module fault, this LED 
will alternately flash with the red Fault (F) LED. 

F (Fault) - This red LED is normally OFF. This light flashes upon module startup and goes 
out when the TCM finishes its internal startup routine. When there is an internal module fault, 
this LED will alternately flash with the green Run (R) LED. 

S (Short) - This red LED is normally OFF. This LED lights when there is a short on one of 
the output circuits. 

1 -8 (Output Status) - These green LEDs normally turn ON and OFF while the module is 
regulating their outputs. The percentage of time that one of these LEDs is ON verses OFF is 

representative of the PWM period of that output. Each of the eight LEDs corresponds to an 
output channel. The output connector is the one on the right side of the module. The channels 
numbers are labeled on the module next to the connector. For example, LED 8 corresponds to 
the connections labeled 8+ and 8- on the right-hand connector. 

Internal Fuse 

The TCM's internal fuse is a 2 Amp, 125V subminiature type (Littlefuse Microfuse, Catalog 
Number 273 002 or equivalent). If the P (External Power) LED will not light, the internal fuse may 
be open. To access this fuse: 

Turn off power to the PLC, then remove the TCM module. 

While gently pulling outward on the front cover, release the front cover side tabs with a small 
("pocket-size") standard screwdriver. 

Gently remove the fuse by pulling it forward, out of the front of the module, with a small pair 
of needle nose pliers. 

Warning 

Replace fuse only with the correct size and type. Using an incorrect fuse can 
result in harm to personnel, damage to equipment, or both. 

Automatic Data Transfers Between TCM and PLC 

The PLC CPU controls the TCM by automatically passing commands to it on each PLC sweep. 
These commands are contained in %Q bits and %AQ words that command such things as 
Enable/Disable Output, Auto/Manual Mode, Do Autotuning, Setpoint values, and Alarm Limit 
values. 

In return, the TCM sends information to the PLC CPU by automatically passing %I bits and %AI 
words each PLC sweep. The information sent by the TCM includes Alarm and Output Short 
Circuit status, Current Temperature, PWM Period, and TCM Error Code. 
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GFK-0356Q 

Comparison of TCM302 and TCM303 Modules 

The TCM303 an extended range TCM302 as shown in the table below. For additional information 
about the TCM, refer to GFK -1466, Temperature Control Module for the Series 90-30 PLC User's 
Manual. 

Table 8-1. Comparison of TCM302 and TCM303 

Item IC693TCM302 IC693TCM303 

Temperature range, J and L Thermocouples 0 - 450 °C 0 - 750 °C 

Temperature range, K Thermocouples, 0 - 600 °C 0 - 1050 °C 

Resolution 12 bits / 0.2 °C 12 bits / 0.5 °C 
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IC693PTM100/101 Power Transducer (PTM) 

The PTM is used for measuring electrical power consumption or for monitoring voltages between 
an electrical generator and its power grid. It connects to user-supplied current and potential 
transformers, which furnish the input signals the PTM uses to calculate its data. Since one of the 

PTM's components is a Series 90-30 PLC module, the PLC can use the data gathered by the PTM 
for data reporting, fault monitoring, generator control, or demand charge reduction/load shedding 
applications. The PTM consists of three parts, which are all included under one catalog number: 

PTM Processing Module ( PTMPM) - a module that mounts in a Series 90-30 Rack. 

PTM Interface Module (PTMIM) -a panel-mounted circuit board. This board interfaces 
between the PTMPM module and the input transformers (current and potential). 

Interface cable - connects the PTMPM module to the PTMIM circuit board. 

Difference Between PTM100 and PTM101 

Capabilities 

The only difference between the IC693PTM100 and IC693PTM101 is in the length of their 
interface cables. The PTM100 comes with a 19" (0.5 meter) cable, and the PTMI 01 comes with a 

39" (1 meter) cable. 

A single PTM is capable of performing any one of the following tasks, as selected by the 
appropriate %Q bit: 

111 Measure power parameters for three individual single phase circuits. 

Measure power parameters for one 3-wire single phase circuit (120/240 VAC). 

Measure power parameters for one 3-phase circuit (selectable between Wye or Delta type). 

Measure and compare power parameters between a 3-phase generator's output phases and one 
power grid phase. 

Measure and compare power parameters between one generator output phase and one power 
grid phase. 

Operating Modes 

The PTM can operate in either of the following two modes, which are selectable by a %Q bit in the 
PLC application program: 

Power Monitor Mode - In this mode, the PTM samples either Single Phase or 3-Phase AC 
voltages and currents and uses the data to calculate numerous power values. For 3-Phase 
operation, Wye or Delta, can be selected. 

Synchro Monitor Mode - In this mode, the PTM samples a Single-Phase or 3-Phase AC 
voltage produced by a generator, and one voltage from the associated power grid, then 
develops voltage, frequency, and relative phase information. 
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8 

Automatic Data Transfers Between PTMPM and PLC 

Compatibility 

GFK-0356Q 

The PLC CPU controls the PTM Processor Module (PTMPM) by sending it several %Q bits and 
%AQ words during each PLC sweep. These %Q bits and %AQ words represent commands such 
as Enabled/Disabled, Power/Synchro Mode, Display Mode, and Gain values. 

In return, the PTMPM provides information to the PLC. CPU by sending it several %I bits and %AI 

words each PLC sweep. The information sent by the PTMPM includes voltage, current, power, 
and phase values, as well as discrete fault status. 

The PTM is compatible with all Series 90-30 CPUs, and the PTMPM module may be mounted in 

any type of baseplate (CPU, Expansion, Remote). 

PTMPM 

F 
PTM 

R 

PTMIM 

FGND 

Vg 

In. 

In- 

Va 

la. 

la- 

lb. 

Ib- 

Vc 

IC+ 

lc- 

COM 

Length' 

Interface Cable 

'Length of 1C693CBL340 Cable is 19" (0.5 meter) 

'Length of IC693CBL341 Cable Is 39" (1 meter) 

Figure 8-23. IC693PTM100/101 Components 
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Dimensions 

PTMPM Standard size Series 90-30 module, mounts in a Series 90-30 baseplate. 

PTMIM Interface module. Approximately 4.5" (114 mm) long by 3" (76 mm) wide. It is 

mounted on a standard 35 mm DIN-rail. 

IC693CBL340 
Interface cable 

Approximately 19" (0.5 Meter) long. 

IC693CBL34I 
Interface cable 

Approximately 39" (1 Meter) long. 

PTMPM Indicator LEDs 

3 F (Fault) - This RED LED, when OFF, indicates that there are no interface faults. When ON, 
either steady or flashing, it indicates that one or more of three possible faults is present: (1) 
Phase A input not present, (2) over-range condition on one or more inputs (voltage or current 
values too high), and (3) phase polarity fault. Each of these three fault signals has a %I status 
bit in the PLC. 

R (Running) - This Green LED, when ON, indicates that the module is "running" (functioning 
properly). When OFF, it indicates a module failure. 

General Mounting Information 

It is recommended the PTMPM modules be mounted in a slot at or near the end of the PLC and that 
the PTMIM be mounted to the panel to the side of the PLC (the PTMIM mounts on a standard 
DIN -rail). This will keep the power wiring to the PTMIM physically separated from PLC signal 
wiring, thus reducing the opportunity for noise coupling. The PTMIM ground requirements 
must be strictly adhered to - refer to the user's manual, GFK-1734 for instructions. See 
Warning note below. 

Series 90-30 PLC #,PTIAPM 

KVIVZSL340/341 rrr Gbh, 

PTMIM 

Figure 8-24. IC693PTM100/101 Component Mounting 

Warning 

The PTMIM board connects to hazardous voltages. Before installing, 
testing, or troubleshooting this board, you should read the complete 
instructions in the PTM User's Manual, GFK-1734. Failure to follow the 
guidelines in the PTM User's Manual may result in personal injury, 
equipment damage, or both. 
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Li 
Baseplate Type and Allowable Number of PTMPM Modules 

The PTMPM module may be installed in any type of Series 90-30 baseplate (CPU, Expansion, or 
Remote). There are no restrictions as to the maximum number of PTMPM modules per PLC 
system, or per PLC baseplate, as long as the PLC power supply has sufficient capacity and there is 

sufficient %I, %Q, %AI, and %AQ memory available. However, as noted in the "Mounting 
Information" section, it is beneficial to keep the PTMIM power wiring physically separated from 
PLC signal wiring in order to reduce noise coupling; this can have a bearing on which baseplate 
slots to choose when mounting PTMPM modules. 

Power Supply Requirement 

The PTMPM module'requires 400 rnA 5.VDC from the PLC power supply. The PTMIM does - 

not require a control power input. 

Memory Requirement 

Configuration 

Each PTMPM requires the following PLC memory allocation: 

%I - 16 bits - 

%Q - 16 bits 
%AI - 25 words 
%AQ - 2 words 

The PTMPM module should be configured in the Series 90-30 PLC as a "Foreign" module. 

Ordering Information 

GFK-0356Q 

The PTMPM module and its PTMIM interface board are considered to be a matched set and, 
therefore, they are not sold separately. The two cables, however, may be ordered as separate items. 

There are four catalog numbers in the PTM product line: 

o IC693PTM100 - This system contains the PTMPM, its matched PTMIM, and the 19" 

(0.5 meter) interface cable. 

IC693PTM101 - This system contains the PTMPM, its matched PTMIM, and the 39" 
(1 meter) interface cable. 

IC693CBL340 - The 19" (0.5 meter) interface cable. 

IC693CBL341 - The 39" (I meter) interface cable. 

Documentation 

For details, refer to GFK-1734, Series 90-30 PLC Power Transducer User's Manual 
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Chapter 

9 
State Logic Products 

State Logic Overview 

State Logic, unlike other Series 90-30 PLC systems, does not use ladder logic type instructions. 
Instead, it uses "Natural Language" programming instructions. For example, to program a rung of 
logic that turns on a motor at a specific time in a State Logic system, you could create a statement, 
"If hour is past 8 AM, start the exhaust system." This type of programming instruction cannot be 
handled currently by standard Series 90-30 CPUs, so a State Logic CPU is required. This chapter 
only provides an overview of State Logic products. For details, please see GFK-I056, Series 90-30 
State Logic Contivl System User's Manual. 

State Logic Products 

The State Logic product line consist of just a few key hardware and software items. To complete a 

State Logic system, standard Series 90-30 products are used. The primary State Logic products 
are: 

State Logic CPUs. There are five models: 311, 313, 323, 331, and 340. 

State Logic Processor Module (IC693SLP300). This module can reside in a Series 90-30 
PLC system containing a standard CPU, providing the user with both standard ladder logic and 
State Logic capabilities. 

Serial Communications Module (AD693CMM301). Provides two additional serial ports for 
the State Logic system. Requires a 331 or 340 State Logic CPU. 

ECLiPS software. Provides Natural Language programming and online debugging functions. 

a OnTOP software. A debugging tool, it provides operator interface, maintenance, or 
troubleshooting functions. It has all the capabilities of the ECLiPS debugging function. 

Baseplates and Power Supply, I/O, and Option Modules 

The State Logic CPUs and modules work with most standard Series 90-30 baseplates, power 
supplies, input and output modules (discrete and analog), and option modules. Please see 
GFK-1056, Series 90-30 State Logic Control System User's Manual, for details. 
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AD693CMM301 State Logic Serial Communications Module (SCM) 

Description 

This module provides two additional serial ports for a Series 90-30 State Logic PLC System. A 

model 331 or 340 State Logic CPU is required. 

OK 

do 

gg 
gg 

O 

u 

OK 

RESTART 

COMBINED 
SERIAL PORT 

PORT1PORT2 

Figure 9-1. AD693CMM301 State Logic Serial Communications Module 

OK LED 

The SCM turns on its OK LED after completing its start-up internal self test procedure. The OK 

LED remains ON as long as the module is functioning properly. If the OK LED turns OFF while 
power is applied to the system, turn OFF PLC power and make sure the module is properly seated 
in the baseplate. Turn power back ON. If the OK LED remains OFF when power comes back up, 

it indicates a probable hardware failure in the SCM and it should be returned for repair. The other 
two LEDs on this module are not used. 

Reset Button 

Pressing the Reset pushbutton when the OK LED is ON re-initializes the module. However, if the 

OK LED is off (indicating a module failure), pressing the Reset button will have no effect. 
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Serial Connector 

The SCM front-mounted serial port connector provides all of the connections for the two SCM 
serial ports. Separate pins on this connector are assigned for Port 1 and Port 2. Both ports support 
RS-232 standard. Only Port 2 supports the RS-485 standard. A special WYE cable, described 
below, is available from GE Fanuc to separate the two port connections on the connector. 

Cable Information 

Cable IC693CBL305 can be used in applications that require use of both SCM serial ports. This is 

a Wye-type cable that breaks out the Port 1 and Port 2 connections on the module's single 
connector to two individual connectors. A data sheet for this cable can be found in the "Cables" 
chapter of this manual. (Additional SCM cable information is found in the two documents 
referenced in the next section.) This cable wouldn't be required for applications that use only one 
SCM port. Also, this cable should not be used in a multidrop network (see Caution note below). 

Caution 

The IC693CBL305 Wye cable should not be used with an SCM connected to 
a multidrop network because it introduces signal reflections on the network. 
Multidrop networks should be cabled directly to the SCM serial connector. 

(+2.0 INCH, -0 INCH) 

RS-232 
25-PIN FEMALE 

CONNECTOR 

PIN 1 
RS-232 

25-PIN MALE 
CONNECTOR 

Figure 9-2. IC693CBL305 WYE Cable 

State Logic SCM Documentation 

RS-2321RS-485 
25-PIN FEMALE 
CONNECTOR 

GFK-1661 (Data Sheet), Serial Communications Module, Series 90-30 State Logic 

GFK-1056, Series 90-30 State Logic Control System User's Manual 

PIN 1 
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IC693SLP300 State Logic Processor Module 

Description 

9-4 

The State Logic Processor Module (SLP) installs in a Series 90-30 PLC ladder logic control 
system to provide real time multi-tasking control for machine and process applications. It can be 
programmed to perform computations, data acquisition, data communications and operator 
interface functions. Also, the SLP module can provide machine or process simulation capabilities 

! to Series 90-30 PLC ladder logic control system to help reduce debug and startup times. This dual 
:.:processor architecture allows a user to create both ladder logic and state logic application programs 

in any combination for efficient parallel processing solutions. 

is:programmed using the English Control Language Programming System (ECLiPS) , 

!software package. It communicates with the PLC CPU over the backplane and can access user and 
system data. Many SLPs can be supported in a single Series 90-30 PLC system and each SLP can 
support up to 512 inputs and 512 outputs. 

STATE LOGIC 
PROCESSOR 

OK 

ir 

0 
,-*Th-700 

o 
0 
0 

cc)) 

o 
o° 
g 

0 

Figure 9-3. IC693SLP300 State Logic Processor Module for Series 90-30 
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SLP Features 

Memory 

Installation 

Natural English Language Programming using ECLiPSru 

Structured State Logic program architecture 

Advanced Diagnostics 

Simulation capabilities 

PID Loop control 

Handles complex math easily (floating point, square root, trig. functions) 

Allows any combination of Natural English State Logic and Ladder Logic programs in same 
system 

o Configurable to operate with a Series 90-30 PLC system that uses a model 331, 340, or 341 

CPU 

Up to 512 inputs and 512 outputs 

CCM2 Protocol 

8 Mhz, 80C188 microprocessor 

46 Kbytes battery-backed CMOS logic memory on board 

One RS-422/RS-485 port and one RS-232 serial port 

Soft configuration (No DIP switches or jumpers) 
Restart/Reset Pushbutton 

OK Status LED 

Occupies a single slot in a Series 90-30 rack 

The SLP module has 46 Kbytes of user program memory space. Additional memory exists for 
Input, Output, Register, and other variable data. The battery which supports this memory is 
located on the SLP module, as shown in the following figure. 

Installation should not be attempted without referring to the State Logic Processor User's 
Guide (see reference 1). 

The Series 90-30 SLP can only be installed in a Series 90-30 PLC system that uses a model 
331, model 340, or model 341 CPU. 

Make sure rack power is off. 

Connect the battery to either of the battery connectors on the module (See figure E-3). 

Install the SLP Module in the rack. 

Turn on power. 

The module should power up and blink the top LED, indicating that power up diagnostics are in 

progress. When the diagnostics have completed successfully the top LED stays on. The other 
LEDs on this module are not used and will always stay off. 
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CURRENTLY 
INSTALLED 
BATTERY 

CONNECTOR 

OPEN 
REPLACEMENT 

BATTERY 
CONNECTOR 

BD OK 

RESTART 

BATTERY 

Status Light 

Pushbutton 

9-6 

SLP 300 

0 
00 
00 
0 
0°0° 

00 

o° O 0O 

0 
1 
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Figure 9-4. State Logic Processor Module User Details 

PORTS 
1 AND 2 

Three Status LEDs exist on the SLP module. The top LED (see figure above) indicates the 
condition of the module. It will blink ON and OFF while the module is booting up, then will stay 
ON during normal operation. The bottom two LEDs are not used and will always be off. 

See Caution note below before operating the pushbutton. One pushbutton is provided. Pushing 
and holding the pushbutton for less than 5 seconds will simply restart the user application program 
if it was configured to "auto-run" at power up. Pushing and holding for more than 5 seconds will 

reinitialize the module and require that the user application program be reloaded. 

Caution 

Pushing and holding the pushbutton for more than 5 seconds will reinitialize 
the module and require that the user application program be reloaded. 
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Battery 

A lithium battery (IC697ACC301) is installed as shown in the previous figure. This battery 
maintains user memory when power is removed. Be sure to install a new battery before removing 
the old battery (two connectors are provided). Indication of a low battery is provided through the 
ECLiPS programming system software and Logicmaster 90-30 software. 

Cable Information 

Cable IC693CBL305 can be used in applications that require use of both SLP serial ports. This is a 

Wye-type cable that breaks out the Port I and Port 2 connections on the module's single connector 
to two individual connectors. A data sheet for this cable can be found in the "Cables" chapter of 
this manual. (Additional SLP cable information is found in publication GFK-0726 - see 
"Documentation" section.) This cable is not required for applications that use only one SLP port. 

Hardware Specifications 

Battery: 
Shelf Life 

Memory Retention 
5 years at 20°C (68°F) 

6 months nominal without applied power 

Internal Power Consumption 400 mA from 5V bus on backplane 

Serial Ports: Two RS-232/422/485 compatible 

State Logic Processor (SLP) Documentation 

Please refer to the following publications for more State Logic Processor information. 

Title Part Number 

Series 90-30 PLC Slate Logic Processor User's Guide GFK-0726 

Series 90-30 PLC ECLIPS User's Manual GFK-0732 

Series 90-30 PLC OnTOP User's Guide GFK-0747 

OnTOP for Series 90-30 Online Troubleshooting and Operator Program User's 
Manual 

GFK-0750 

Series 90-30 State Logic Control System User's Manual GFK -1056 
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State Logic CPUs 

Five models of State Logic CPUs are available that support State Logic programming. Three of 
these CPUs are of the embedded baseplate type, and two are modular CPUs. Data sheets for these 
modules are located at the back of this chapter. The available State Logic CPUs for the Series 90- 

30 PLC are: 

1C693CSE311 and IC693CSE313, both are 5-slot embedded CPU (CPU is built-in) 
baseplates. 

IC693CSE323, 10-slot embedded CPU basOlate. 
. . 

1C693CSE331 and /C693CSE340, single-slot CPU modules (can be installed in standard 
JC693CHS397 5-slot CPU baseplate, or standard IC693CHS391 10-slot CPU baseplate), 

9-8 

Features of State Logic CPUs 

Support State Logic programming 

Support Floating Point calculations 

Support Clock/Calendar functions (CSE331 and 340 are battery backed) 

Support discrete and analog overrides 

Programmed by State Logic software products 

Provide from 10K to 98K Bytes of program memory depending on model 

Program memory is battery backed 

Control two Status LEDs on the power supply 

Software configuration (no DIP switches or jumpers to set) 

Serial port on power supply used as a programming port, a simple ASCII interface, or a CCM 

port 

a Password controlled access 

Support Series 90-30 I/O products 

Alarm Processor Function for module diagnostics 

Simulation mode 

EPROM and EEPROM program memory 

Store histogram of State Changes 
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Model CSE311, CSE313 and CSE323 Embedded CPU Baseplates 

The Programmable Logic Controller with a built-in State Logic CPU is available in three models. 
The CSE311 and CSE313 with built-in CPU has 5 slots available for modules and the CSE323 with 
built-in CPU has 10 slots available for modules. Each baseplate also has a power supply slot. 

The CSE 311, 313 and 323 CPUs can be programmed in the State Logic programming language 
using the State Logic software products. The State logic software products are also used to 
configure the Programmable Controller and communicate on-line with the State Logic CPU for 
debugging and troubleshooting operations. 

The CSE311, CSE313, and CSE323 communicate with I/O modules, smart option modules, and 
Third Party modules across the PLC backplane. Most of the available Series 90-30 discrete, 
analog, and special purpose modules are supported (with Release 3.0 of State Logic). Foreign or 
3rd party modules are also supported. 

A socket labeled PROGRAM PROM is provided to install an EEPROM or EPROM. This option 
allows the control program to be stored in a PROM instead of RAM memory. It also is convenient 
in that it allows the PROM to be copied for installation in multiple CPUs. 

PROGRAMMABLE 
CONTROL-ER 

LAUDON 

USER PROGRAM 
AND REGISTER 
VALUES MAY BE 
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REMOVED FOR 
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Figure 9-5. Model CSE311 or CSE313 5-Slot Embedded CPU Baseplate 
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Figure 9-6. Model CSE323 10-Slot Embedded CPU Baseplate 
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Model CSE331 and CSE340 Modular CPUs 

The CSE 331 CPU (1C693CSE331) and CSE 340 (1C693CSE340) CPUs are single slot modules 
which must be installed in slot one (labeled CPU/1) of a CPU baseplate(IC693CHS391 or 
IC693CHS397). An illustration of the State Logic CPU modules is shown below. 

STAtE'LOGIC 

LE-11 

Figure 9-7. CPU Models CSE 331 or CSE 340 

The CSE 331 and CSE 340 CPU modules provide the same functionality as the models CSE 311, 
313 and 323, and offer several more advanced features such as more 1/0 points and more User 
Program memory. See the table at the end of this chapter to compare CPU specifications. 
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CPU Serial Port Connector on Power Supply 

The 15-pin D-connector provides the connection to an RS-485 compatible serial port. The 
connection is made from the serial port on the power supply to the serial port on the programming 
computer or other serial device through the RS-422/RS-485 to RS-232 Converter (IC690ACC900) 
or RS-422 to RS-232 Miniconverter (IC690ACC901). 

The serial port has three possible uses: 

as a programming port for the State Logic software to download programs and to send 
instructions to the PLC; 

as an ASCII port providing a connection from the CPU to any ASCII device; 

as a CCM port providing an interface connection for MMI and other host computer systems. 

Figure 9-8. Serial Port Connector 

RS-485 
COMPATIBLE 
SERIAL PORT 

Notes 

The serial port connector is functional only in a power supply that is installed 
in a baseplate that also contains the CPU; this includes the Model CSE 311 
and CSE 313 5-slot baseplates with built-in CPU, CSE 323 10-slot baseplate 
with built-in CPU, and the Model CSE 331 and CSE 340 single slot CPUs. 

The serial port is not functional when a power supply is installed in a Series 
90-30 expansion or remote baseplate. 

Additionally, any device connected to the serial port that uses +5 VDC power 
from the Series 90-30 power supply must be included in the calculation for 
maximum power consumption (see Sample Calculations for Power Supply 
Loads in Chapter 3 of this manual). 

Configuring the State Logic CPUs 

All of the State Logic CPUs and attached I/O system are configured with the State Logic software. 
There are no DIP switches or jumpers used to configure the system. The CPU verifies the actual 
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module configuration at power-up and periodically throughout the operation. The actual 
configuration must match the programmed configuration. Any detected deviations are reported to 

the CPU alarm processor function for the configured fault response. Refer to GFK-1056, the Series 
90-30 State Logic CPU User's Manual for more information. 

Table 9.1. System Specifications for Series 90-30 State Logic CPUs 

State Logic CPU Model 

CSE 340 CSE 331 CSE 313/323 CSE 311 

Digital Inputs, %I 1024 1024 512 512 

Digital Outputs, %Q I024 1024 512 512 

Global I /O, %G 1280 1280 1280 1280 

Internal. Flags . 1000 1000 500 ' 500 

AnalogInputs, %AI . ' 256 256. 128 - 128 

Analog Outputs, %AQ 128 128 64 64 

PID Loops 20 20 20 20 

Integer Variables 1000 1000 250 250 

Floating Point Variables 250 250 61 61 

String Variables . 20 20 8 8 

Character Variables 64 64 64 64 

Tables 20 20 10 10 

Program Memory 98K Bytes 48K Bytes 20K Bytes 10K Bytes 

Processor Speed 20 MHz 10 MHz 10 MHz 10 MHz 

Number of Baseplates 5 5 1 1 

Baseplate Size 5 or 10 slots 5 or 10 slots 5 slots (CSE313) 
10 slots (CSE323) 

5 slots 

Supports SCM Yes Yes No No 

Serial Ports 1 I 1 1 

Clock/Calendar Hardware Hardware Software Software 

Table Memory Space 4K Bytes 4K Bytes 1K Bytes 1K Bytes 

For more detailed information on State Logic CPU specifications, see GFK -1056, the Series 90-30 
State Logic Control System User's Manual. 
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State Logic CPU Firmware and PROM Configurations 

State Logic CPU Firmware and PROM Table 

CPU 
Firmware 
(standard) 

EPROM 
(for user 

memory) 

EEPROM 
(for user 

memory) 

Flash 
(for user 
memory) 

CSE311 EPROM Optional N/A N/A 

CSE313 EPROM Optional N/A N/A 

CSE323 EPROM Optional N/A N/A 

CSE331 EPROM Optional N/A N/A 

CSE340 EPROM N/A N/A Optional 

State Logic CPU Data Sheets 

This section provides data sheets describing each of the Series 90-30 State Logic CPU modules. 
Each CPU is described in a one-page data sheet, which provides a quick reference to all of the 
available CPU models. 

m IC693CSE3 1 1 State Logic, 5-slot baseplate with embedded CPU 

IC693CSE313 State Logic, 5-slot baseplate with embedded CPU 

IC693CSE323 State Logic, 10-slot baseplate with embedded CPU 

® IC693CSE331 State Logic, CPU module, 10 MHz 

® IC693CSE340 State Logic, CPU module, 20 MHz 
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CSE311 Catalog Number IC693CSE311 

USER PROGRAM 
AND REGISTER 
VALUES MAY RE 
LOST IF POWER' 

SUPPLY IS 
REMOVED FOR 
LONGER THAN 

1 HOUR 

CPU Type State Logic 5-slot baseplate with embedded CPU 

Total Baseplates per System I 

Load Required from Power Supply 410 milliamps from +5 VDC supply 

Processor Type and Speed 80188, 10 MHz , 

Typical Scan Rate 18 milliseconds per 1K of logic (boolean contacts) 

Serial Ports . I 

Type of memory Storage RAM, EPROM, EEPROM 

Clock Software 

Program Memory 10K Bytes 

Digital I/O (%11, %Q) 1024 

Tasks 256 

Task Groups 16 

States per task 254 

I/O and Variable Names 3000 

Analog Inputs and Outputs 128 (%A.1), 64 (%A0) 

Internal Flags 500 

*AG 1280 

%T, %S, %M, %R n/a 

Integer Variables 250 

Floating Point Variables 61 

String Variables 8 

Characters / String 80 

Character Variables 64 

Characters / Write 512 

Serial Protocols SNP, CCM 

Tables 10 

Table Memory (Bytes) I K 

Timers Unlimited 

Timer Resolution .01 seconds 

Timer-Counters 100 

Trace Size 100 

PID Loops 20 
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CSE313 Catalog Number IC693CSE313 

CPU Type State Logic 5-slot baseplate with embedded CPU 

Total Baseplates per System I 

Load Required from Power Supply 430 milliamps from +5 VDC supply 

Processor Type and Speed 80188, 10 MHz 

Typical Scan Rate 0.6 milliseconds per 1K of logic (boolean contacts) 

Serial Ports . 1 

Type of Memory Storage RAM, EPROM, EEPROM 

Clock Software 

Program Memory 20K Bytes 

Digital I/0 (%I, %Q) 1024 

Tasks 256 

Task Groups 16 

States per task 254 

I/O and Variable Names 3000 

Analog Inputs and Outputs 128 (%Al), 64 (%AQ) 

Internal Flags 500 

%G 1280 

%T, %S, %M, %R n/a 

Integer Variables 250 

Floating Point Variables 61 

String Variables 8 

Characters / String 80 

Character Variables 64 

Characters / Write 512 

Serial Protocols SNP, CCM 

Tables 10 

Table Memory (Bytes) 1K 

Timers Unlimited 

Timer Resolution .01 seconds 

Timer-Counters 100 

Trace Size 100 

PID Loops 20 
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CSE323 Catalog Number IC693CSE323 

CPU Type State Logic 10 -slot baseplate with embedded CPU 

Total Baseplates per System I 

Load Required from Power Supply 430 milliamps from +5 VDC supply 

Processor Type and Speed 80188, 10 MHz 

Typical Scan Rate , 0.6 milliseconds per I K of logic (boolcan contacts) 

Serial Ports 1 

Type of Memory Storage RAM, EPROM, EEPROM 

Clock Software 

Program Memory 20K Bytes 

Digital I/O ( %l, %Q) 1024 

Tasks 256 

Task Groups 16 

States per task 254 

I/O and Variable Names 3000 

Analog Inputs and Outputs 128 (%AI), 64 (%AQ) 

Internal Flags 500 

Vi.G 1280 

%T, %S, %M, %R n/a 

Integer Variables 250 

Floating Point Variables 61 

String Variables 8 

Characters /String 80 

Character Variables 64 

Characters / Write 512 

Serial Protocols SNP, CCM 

Tables 10 

Table Memory (Bytes) IK 

Timers Unlimited 

Timer Resolution .01 seconds 

Timer-Counters 100 

Trace Size 100 

PID Loops 20 
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CSE331 Catalog Number IC693CSE331 

CPU Type State Logic single slot CPU module 

Total Baseplates per System 5 (1 CPU baseplate + 4 expansion and/or remote baseplates) 

Load Required from Power Supply 350 milliamps from +5 VDC supply 

Processor Type and Speed 80188, 10 MHz 

Typical Scan Rate 0.4 milliseconds per 1K of logic (boolean contacts) 

Serial Ports 1 

Type of Memory Storage RAM, EPROM, EEPROM 
STATE LOGIC 

CPU 

SilLATE - 

110 GIC 

Clock Hardware 

Program Memory 48K Bytes 

Digital I/0 (%I, %Q) 2048 

Tasks 256 

Task Groups 16 

States per task 254 

I/O and Variable Names 3000 

Analog Inputs and Outputs 256 (%Al), 128 ( %AQ) 

Internal Flags 1000 

%G 1280 

%T, %S, %M, %R n/a 

Integer Variables 1000 

Floating Point Variables 497 

String Variables 20 

Characters / String 80 1 LI 1 

Character Variables 64 

Characters / Write 512 

Serial Protocols SNP, CCM, RTU 

Tables 20 

Table Memory (Bytes) 4K 

Timers Unlimited 

Timer Resolution .01 seconds 

Timer-Counters 100 

Trace Size 100 

PID Loops 20 
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CSE340 Catalog Number IC693CSE340 

CPU Type State Logic single slot CPU module 

Total Baseplates per System 5 (1 CPU baseplate + 4 expansion and/or remote 
baseplates) 

Load Required from Power 
Supply 

490 milliamps from +5 VDC supply 

Processor Type and Speed 80C188XL, 20 MHz 

Typical Scan Rate 0.3 milliseconds per 1K of logic (boolean contacts) 

STATE LOGIC 

CPU 

SlifITE., 
LOGic 

..,, 

Serial Ports 1 

Type of Memory Storage RAM, Flash, EEPROM 

Clock: .Hardware' 

Program Memory . 98K Byteg 

Digital I/O (%I, %Q) 2048 

Tasks 256 

Task Groups 16 

States per task 254 

I/O and Variable Names 3000 

Analog Inputs and Outputs 256 (%Al), 128 (%AQ) 

Internal Flags 1000 

%G 1280 

%T, %S, %M, %R n/a 

Integer Variables 1000 

Floating Point Variables 497 
1 1-J I 

String Variables 20 

Characters / String 80 

Character Variables 64 

Characters / Write 512 

Serial Protocols SNP, CCM, RTU 

Tables 20 

Table Memory (Bytes) 4K 

Timers Unlimited 

Timer Resolution .01 seconds 

Timer-Counters 100 

Trace Size 100 

PID Loops 20 
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Chapter 

10 
Cables 

The following table serves as a cable catalog number/application cross-reference: 

Table 10 -1. Series 90-30 Cable Cross-Reference 

Series 90-30 Cable Cross-Reference 

Catalog No. Description Applications 
AO3B-0807-K802 
(Equivalent to catalog 
number 44C741558- 
004) 

33' (10 meter) I/O Link module to 
module cable. See publication GFK- 
0823 for details on I/O Link cables. 

I/O Link modules: 
IC693BEM321 (Master) 
IC693BEM320 (Slave/Interface) 

AO3B-0807-K803 
(Equivalent to catalog 
number 44C741558- 
002) 

1.5' (0.45) meter I/O Link optical 
adapter to module cable. See 
publication GFK-0823 for details on I/O 
Link cables. 

I/O Link modules: 
IC693BEM321 (Master) 
IC693BEM320 (Slave/Interface) 

A66L-6001- 
009#Lxxxxx 
Note: xxxxx portion 
of the number 
depends on the cable 
length. Lengths are 
10, 15, 20, 30, 40, 50, 
60, 80, 90, and 100 
meters. 

I/O Link fiber optic cable, available in 
ten lengths. Catalog number depends on 
length. For example, the 10 meter 
cable's catalog number is A66L-6001- 
009#LIOR03. 
See publication GFK-0823 for details 
on these length choices. 

I/O Link modules: 
IC693BEM321 (Master) 
IC693BEM320 ( Slave/Interface) 

IC647CBL704 Programmer serial cable to connect 
Work Station Interface board to the 
serial connector on the PLC Power 
Supply. 

For GE Fanuc Work Station Interface 
(WSI) boards: 
IC647WM1310 
IC647WM1320 

IC690ACC901 
Miniconverter and 
cable kit 

Contains RS-422 to RS-232 
miniconverter, a 6' (2 meter) serial 
cable, and a 9-pin to 25-pin adapter. 

For connecting a computer's RS-232 
serial port to a PLC RS-422/485 serial 
port. See Appendix F for details on this 
product. 

IC690CBL701 

(Note: Used on older 
computers) 

Connects a PCM, CMM, or ADC 
module to a GE Fanuc Workmaster I or 
IBM XT or compatible personal 
computer. 

Use with the following modules: 
IC693PCM300/301/311, 
IC693CMM311 
IC693ADC311 

IC690CBL702 Connects a PCM, CMM, or ADC 
module to an IBM AT or compatible 
personal computer. 

Use with the following modules: 
IC693PCM300/301/311, 
IC693CMM311 
IC693ADC311 
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10 

Series 90-30 Cable Cross-Reference 

Catalog No. Description Applications 

IC690CBL705 Connects a PCM, CMM, or ADC 
module to a GE Fanuc Workmaster H or 
IBM PS/2 or compatible personal 
computer 

Use with the following modules: 
IC693PCM300/301/311, 
IC693CMM3 1 1 

IC693ADC311 

IC690CBL714A Dual-port multi-drop cable. Allows the 
interconnecting of individual PLCs 
using SNP serial ports. Connections are 
in a daisy-chain configuration. 

Series 90 PLCs. 

IC693CBK002 Cable kit. Contains both the 
IC693CBL329 and IC693CBL330 3' (I 
m) cables. Used for 32-point 1/0 
modules having dual 24-pin connectors. 

Used with Terminal Block Quick 
Connect (TBQC) assemblies. See 
Appendix H for a module list and cable 
selection information. See also, the data 
sheet for the 
IC693CBL329/330/331/332/333/334 
cables for additional information. 

IC693CBK003 Cable kit. Contains both the 
IC693CBL331 and IC693CBL332 6' (2 
m) cables. Used for 32-point I/O 
modules having dual 24-pin connectors. 

Used with Terminal Block Quick 
Connect (TBQC) assemblies. See 
Appendix H for a module list and cable 
selection information. See also, the data 
sheet for the 
1C693CBL329/330/331/332/333/334 
cables for additional information. 

IC693CBK004 Cable kit. Contains both the 
IC693CBL333 and IC693CBL334 19" 
(0.5 m) cables. Used for 32-point 110 
modules having dual 24-pin connectors. 

Used with Terminal Block Quick 
Connect (TBQC) assemblies. See 
Appendix H for a module list and cable 
selection information. See also, the data 
sheet for the 
IC693CBL329/330/331/332/333/334 
cables for additional information. 

1C693CBL300 3' (I meter) I/O expansion cable 
interconnects baseplate expansion ports. 
This is a Wye typc cable for daisy- 
chaining baseplates. 

To interconnect CPU, expansion, and 
remote baseplates. 

IC693CBL301 6' (2 meter) I/O expansion cable 
interconnects baseplate expansion ports. 
This is a Wye type cable for daisy- 
chaining baseplates. 

To interconnect CPU, expansion, and 
remote baseplates. 

IC693CBL302 

Note: 
This cable is identical 
to cable 
IC693CBL314 

50' (15 meter) I/O expansion cable 
interconnects baseplate expansion ports. 
This is a special type with built-in 
termination resistors. It is not a Wye 
type cable - it is for use as the last cable 
on the link. 

To interconnect CPU, expansion, and 
remote baseplates. 

IC693CBL303 Programmer serial cable to connect 
Hand-Held Programmer (HHP) to serial 
connector on PLC Power Supply. 

For Hand-Held Programmer: 
IC693PRG300 

IC693CBL304 Wye cable for splitting out two serial 
port connections from one module 
connector. 

For use with: 
IC693PCM300 module 
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GFK-0356Q 

Series 90-30 Cable Cross-Reference 

Catalog No. Description : Applications 
1C693CBL305 Wye cable for splitting out two serial 

port connections from one module 
connector. (Use cable IC693CBL304 
with the IC693PCM300-module.) 

For use with the following modules: 
IC693PCM301 
1C693PCM311 
IC693CMM311 
IC693ADC311 
AD693CMM301 
IC693SLP300 

1C693CBL306 3' (I meter) extension cable connects 
between the 50-pin connector on the 
module faceplate and the connector on 
the terminal block. 

For High Density (32-point) 1/0 
modules having a single 50-pin 
connector: 
IC693MDL652 
IC693MDL653 
IC693MDL750 
IC693MDL751 

IC693CBL307 6' (2 meter) extension cable connects 
between the 50-pin connector on the 
module faceplate and the connector on 
the terminal block. 

For High Density (32-point) I/O 
modules having a single 50-pin 
connector: 
IC693MDL652 
IC693MDL653 
IC693MDL750 
IC693MDL751 

1C693CBL308 3' (I meter) I/O cable connects to the 
50-pin connector on the module 
faceplate. The other end has stripped, 
tinned, and labeled leads. 

For High Density (32-point) I/O 
modules having a single 50-pin 
connector: 
IC693MDL652 
IC693MDL653 
1C693MDL750 
IC693MDL751 

IC693CBL309 6' (2 meter) I/O cable connects to the 
50-pin connector on the module, 
faceplate. The other end has stripped, 
tinned, and labeled leads. 

For High Density (32-point) I/O 
modules having a single 50-pin 
connector: 
IC693MDL652 
IC693MDL653 
IC693MDL750 
IC693MDL751 

1C693CBL310 

(Obsolete. Use 
IC693CBL327 and 
IC693CBL328) 

10' (3 meter) I/O cable connects to one 
of the 24-pin connectors on the module. 
The other end has stripped, tinned, and 
labeled leads. 
Two cables are required per module. 

For High Density (32-point) I/O 
modules having dual 24-pin connectors: 
1C693MDL654 
IC693MDL655 
IC693MDL752 
IC693MDL753 

1C693CBL311 10' (3 meter) APM I/O cable connects 
between one of the 24-pin connectors on 
the module and the connector on the 
terminal block. 
Two cables are required per module. 

APM modules: 
IC693APU301 
1C693APU302 

IC693CBL312 0.5' (152 mm) I/O expansion cable 
interconnects baseplate expansion ports. 
This is a Wye type cable for daisy- 
chaining baseplates. 

To interconnect CPU, expansion, and 
remote baseplates. 

IC693CBL313 26' (8 meter) I/O expansion cable 
interconnects baseplate expansion ports. 
This is a Wye type cable for daisy- 
chaining baseplates. 

To interconnect CPU, expansion, and 
remote baseplates. 
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Series 90-30 Cable Cross-Reference 

Catalog No. Description Applications 

IC693CBL314 

Note: 
This cable is identical 
to cable 
IC693CBL302 

50' (15 meter) I/O expansion cable 
interconnects baseplate expansion ports. 
This is a special type with built-in 
termination resistors. It is not a Wye 
type cable - it is for use as the last cable 
on the link. 

To interconnect CPU, expansion, and 
remote baseplates. 

IC693CBL315 

(Obsolete. Use 
IC693CBL327 and 
IC693CBL328) 

10' (3 meter) I/O cable connects to one 
of the 24-pin connectors on the module. 
The other end has stripped, tinned, and 
labeled leads. 
Two cables are required per module. 

For High Density (32-point)1/0 
modules having dual 24-pin connectors: 
IC693MDL654 
1C693MDL655 
1C693MDL752 
IC693MDL753 

IC693CBL316 3' (I meter) serial cable with 9-pin D- 
shell connector that connects to a 

Personal Computer's serial port. The 
other end has an RJ- I I connector. 

For connecting to modules with an RJ- 
11 communications port: 
IC693CMM321 
IC693CPU35 I, 352, 363 
IC693DSM302, 314 

IC693CBL317 Special 10' (3 meter) APM 1/0 cable 
connects between one of the 24-pin 
connectors on the module and the 
connector on the terminal block. This 
cable is similar to IC693CBL311 except 
that its drain shield wire is brought 
outside of the connector. 
Two cables are required per module. 

APM modules: 
IC693APU301 
IC693APU302s 

IC693CBL318 Unused or inactive number 

1C693CBL319 3' (1 meter) APM I/O cable connects 
between one of the 24-pin connectors on 
the module and the connector on the 
terminal block. 
Two cables are required per module. 

APM modules: 
IC693APU301 
IC693APU302 

IC693CBL320 Special 3' (1 meter) APM I/O cable 
connects between one of the 24-pin 
connectors on the module and the 
connector on the terminal block. This 
cable is similar to IC693CBL319 except 
that its drain shield wire is brought 
outside of the connector. 
Two cables are required per module. 

APM modules: 
IC693APU301 
IC693APU302 

IC693CBL321 

(Obsolete. Use 
IC693CBL329 and 
IC693CBL330) 

3' (I meter) I/O cable connects between 
a 24-pin connector on the module and 
the connector on the terminal block. 

Used with the Terminal Block Quick 
Connect assemblies. See Appendix H 

for a module list and cable selection 
information. 

IC693CBL322 

(Obsolete. Use 
IC693CBL331 and 
IC693CBL332) 

6' (2 meter) 1/0 cable connects between 
a 24-pin connector on the module and 
the connector on the terminal block. 

Used with the Terminal Block Quick 
Connect assemblies. See Appendix H 
for a module list and cable selection 
information. 
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Series 90-30 Cable Cross-Reference 

-.-.Catalog No. Description Applications 

IC693CBL323 

(Obsolete. Use 
IC693CBL333 and 
IC693CBL334) 

1.5' (0.5 meter) I/O cable connects 
between a 24-pin connector on the 
module and the connector on the 
terminal block. 

Used with the Terminal Block Quick 
Connect assemblies. See Appendix H 

for a module list and cable selection 
information. 

IC693CBL324 3' (I meter) cable connects between a 

DSM module and either a servos axis 
terminal block or an aux axis terminal 
block. See the DSM user's manuals 
(GFK-1464, GFK-1742) for detaili. : 

DSM modules: 
IC693DSM302 
IC693DSM314 

IC693CBL325 10' (3 meter) cable connects between a 
DSM module and either a servo axis . 

terminal block or an aux-axis-terml - - 

block. See the DSM user's manuals . - 
(GFK-1464, GFK-1742) for details. 

OSM.modules: 
IC693DSM302 
1C693DSM314 
-- -- .. - . - - - . 

IC693CBL326 Unused or inactive number 

IC693CBL327 10' (3 meter) right angle I/O cable 
connects to the left side 24-pin 
connector on a 32-point module. The 
other end has stripped, tinned, and 
labeled leads. Replaces straight cable 
IC693CBL315 on the left side of the 
module. 

For High Density (32-point) I/O 
modules having dual 24-pin connectors: 
1C693MDL654 , 

1C693MDL655 
IC693MDL752 
IC693MDL753 

1C693CBL328 10' (3 meter) right angle 1/0 cable 
connects to the right side 24-pin 
connector on a 32-point module. The 
other end has stripped, tinned, and 
labeled leads. Replaces straight cable 
IC693CBL315 on the right side of the 
module. 

For High Density (32- point) 110 

modules having dual 24-pin connectors: 
IC693MDL654 
IC693MDL655 
IC693MDL752 
IC693MDL753 

IC693CBL329 3' (I meter) right angle I/O cable 
connects between the left side 24-pin 
connector on a 32-point module and the 
connector on the terminal block. 
Replaces cable IC693CBL321. 

Used with the Terminal Block Quick 
Connect (TBQC) assemblies. See 
Appendix H for a module list and cable 
selection information. 

IC693CBL330 3' (I meter) right angle (both 
connectors) I/0 cable connects between 
the right 24-pin connector on a 32-point 
module or the single connector on a 
TBQC faceplate and the connector on 
the terminal block. Replaces cable 
IC693CBL321. 

Used with the Terminal Block Quick 
Connect (TBQC) assemblies. See 
Appendix H for a module list and cable 
selection information. 

IC693CBL331 6' (2 meters) right angle (both 
connectors) I/O cable connects between 
the left 24-pin connector on a 32-point 
module and the connector on the 
terminal block. Replaces cable 
IC693CBL322. 

Used with the Terminal Block Quick 
Connect (TBQC) assemblies. See 
Appendix H for a module list and cable 
selection information. 

IC693CBL332 6' (2 meters) right angle I/O cable 
connects between the right 24-pin 
connector on a 32-point module or the 
single connector on a TBQC faceplate 
and the connector on the terminal block. 
Replaces cable 1C693CBL322. 

Used with the Terminal Block Quick 
Connect (TBQC) assemblies. See 
Appendix H for a module list and cable 
selection information. 
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Series 90-30 Cable Cross-Reference 

Catalog No. Description Applications 

IC693CBL333 20" (0.5 meter) right angle I/O cable 
connects between the left 24-pin 
connector on a 32-point module and the 
connector on the terminal block. 
Replaces cable IC693CBL323. 

Used with the Terminal Block Quick 
Connect (TBQC) assemblies. See 
Appendix H for a module list and cable 
selection information. 

IC693CBL334 20" (0.5 meter) right angle I/O cable 
connects between the right 24-pin 
connector on a 32-point module or the 
single connector on a TBQC faceplate 
and the connector on the terminal block. 
Replaces cable IC693CBL323. 

Used with the Terminal Block Quick 
Connect (TBQC) assemblies. See 
Appendix H for a module list and cable 
selection information. 

IC693CBL340 PTM interface cable. 19" (0.45 meter) 
length. Connects between PTMPM 
Series 90-30 PLC module and the 
PTMIM DIN-rail mounted interface 
module. 

Part of IC693PTM100 assembly. This 
assembly includes PTMPM module, 
PTMIM interface module, and 
IC693CBL340 cable. This cable also 
available as separate item. 

IC693CBL341 PTM interface cable. 39" (I meter) 
length. Connects between PTMPM 
Series 90-30 PLC module and the 
PTMIM DIN-rail mounted interface 
module. 

Part of IC693PTM101 assembly. This 
assembly includes PTMPM module, 
PTMIM interface module, and 
IC693CBL341 cable. This cable also 
available as separate item. 

TC693CBL803 3' (I meter) redundant communications 
cable. 

IC800CBLOO1 3' (1 meter) Digital Servo Command 
cable connects between a DSM module 
and either a digital servo amplifier or a 

digital servo axis terminal block. See 
the DSM user's manuals (GFK-1464, 
GFK-1742) for details. 

Used with DSM modules: 
IC693DSM302 
IC693DSM314 

IC800CBLOO2 10' (3 meter) Digital Servo Command 
cable connects between a DSM module 
and either a digital servo amplifier or a 
digital servo axis terminal block. See 
the DSM user's manuals (GFK-1464, 
GFK-I 742) for details. 

Used with DSM modules: 
IC693DSM302 
IC693DSM314d 
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Cable Data Sheets 

GFK-0356Q 

The next section of this chapter contains cable data sheets. These are listed in numerical order by 
catalog number, where possible. However, some data sheets cover more than one catalog number, 
so some catalog numbers may be out of order. 

Cable data sheets are listed in this order: 

Cable Data Sheet Catalog 
Numbers 

Description 

IC647CBL704 Workstation interface board to Series94 CPU 

IC690CBL701 . PCM to Workmastcr (IBM PC-XT) -,;- : 

IC690CBL702 PCM to IBM PC-AT 

IC690CBL705 PCM to Workmaster II (IBM PS/2) 

IC690CBL714 Series 90 Multidrop 

IC693CBL300/301/302/312/313/314 I/O Bus Expansion cables, continuous shield. This data sheet also 
includes information on building custom length I/O Bus Expansion 
Cables. 

IC693CBL303 Hand-Held Programmer cable, 6 feet (2 meters) 

IC693CBL304/305 WYE cables - Port expansion cable s used with PCM 300, 
PCM301, PCM311, and CMM3 I 1 

IC693CBL306/307 Extension cables for 50-pin connectors on high-density I/O 
modules 

IC693CBL308/309 I/O Interface cables for 50-pin connectors on high-density.I/0 
modules 

IC693CBL310 I/O Interface cable for 24-pin connectors on high-density I/O 
modules, 10 ft. (3 m). Obsolete. 

IC693CBL311/317/319/320 1/0 Interface cables for 24-pin connectors on APU301/302 

IC693CBL315 I/O Interface cable for 24-pin connectors on high-density I/O 
modules, 10 ft. (3 m). Obsolete. 

IC693CBL316 "Station Manager Cable." Serial cable, 3-feet long, with 9-pin D- 
shell to 6-pin RJ-11 connectors. 

IC693CBL3211322/323 I/O straight connector cables, faceplate to terminal block, 24-pins. 
Obsolete. 

1C693CBL327/328 
. 

I/O right angle connector cables, faceplate to stripped leadi 

IC693CBL329/330/331/332/333/334 I/O right angle connector, faceplate to terminal block, 24-pin. 
Includes information on cable kits IC693CBK002/003/004. 

IC693CBL340/341 PTM interface cables. Connect between PTMPM module (mounts 
in Series 90-30 baseplate) and PTMPM board (DIN-rail mounted). 
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IC647CBL704 
Workstation Interface to Series 90 CPU (SNP Port) Cable 

(Includes Instructions on Building Custom Length Cables) 

Function of cable 

The serial Work Station Interface cable has a 15-pin D connector on one end and a 37-pin D 

connector on the other end. This cable connects the CPUs serial port to the Work station Interface 
board installed in the programming computer through an isolated shielded, twisted pair. 

Cable Specifications 

Cable Length 10 feet (3 meters) 

Connectors 
CPU Side 

Programmer Side 

15-pin male, D-subminiature type with M3 screws and AMP hood 207908 -4; or 
equivalent 
37-pin male, D-subminiature type with 4-40 screws and AMP hood 1-207908-0, or 
equivalent 

Hardware Kit AMP 207871 -I. Kit includes two metric screws and two screw clips. 

Cable Type 24 AWG (.21 mm2), 30V computer grade. Extra flexible construction 
recommended for short lengths. 

Connecting the Cable 

Attach the 15-pin D connector to the serial connector on the PLC power supply on the CPU 
baseplate. 

Attach the 37-pin D connector to the 37-pin D connector on the Work Station Interface board. 

IFT 

Wel 
SERIAL 

SERIAL 
CABLE 

0 

PROGRAMMER 

SERIES 90-- 30 

Figure 10-1. Serial Port to Work Station Interface Board Cable Connection 
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Cables 10 

Building Custom Length Cables 

The following information is provided for those users who may want to build a serial cable with a 

different length for connecting a Series 90 PLC to a Workmaster II computer. 

WORKSTATION 
INTERFACE 

(YVS9A1) 

o 
o 

o 

0 

37- PIN 
FEMALE 
D-TYPE 

CONNECTOR 

OV 

SD (B) 

SD (A) 

CTS (A) 

CTS (B) 

RTS (B) 

RTS 

RT 

RD (8) 

RD (A) 

SHLD 

37- PIN 
MALE 

D-TYPE 
CONNECTOR 

4000 FEET 

MAXIMUM 

OV 

RD (8) 
RD (A) 
RT 

RTS (B) 

RTS (A) 

CTS (B) 

CTS(A) 

SO (8) 

SO (A) 

SKLO 

15- PIN 
' MALE 
0-TYPE 

CONNECTOR 

0 

o 

00 
00 

0 

0 
00 

,,C) 0 SERIES 

9(013-S3)0 

0 
o° 

00 

15- PIN 
FEMALE 
D-TYPE 

CONNECTOR 

SERIES 
90-70 
(CPU) 

Figure 10-2. Series 90 PLC to Workmaster II Serial Cable 

Cable Type - 24 AWG (.22 mm2), 30V computer grade. Extra flexible construction 
recommended for short lengths. 

O Connectors - 37-pin male D-type with 4-40 screws and AMP hood No. 1-207908-0 or 
equivalent. 15-pin male D-type with M3 screws and AMP hood No. 207908-4, or equivalent. 
An AMP connector is not supplied with M3 (metric) screws. 

Hardware Kit - AMP 207871-1. This kit includes two metric screws, and two screw clips. 

Multidrop Configuration, Workmaster II to Series 90 PLCs 

The following illustrations show the wiring diagram and requirements for connecting a 

Workmaster II, Workmaster, or compatible computer to Series 90 PLCs in an 8-wire multidrop, 
serial data configuration. 

The figure below is an example of the wiring configuration required for the multidrop 
configuration when using the RS-422/RS-485 to RS-232 converter. 

Note 

The connector to the PLC serial port in the Series 90-30 PLC must be a right 
angle connector in order for the hinged door to close properly. 
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10 

WORIMASTER 

R3.222 
PORT 

2.4 PM 
MALE 

ICHHCISLMS OR EOLMIALENT 
21.222 ;MELDED PASO 

W. 

RS-232M5423 
CONVERTER 

SCOSACCIPPI) 

":: 

SS S 

SS S 

PS S 

SS S 

ZS. PIN 
FEMALE 

Si PIN 
NILE 

o 

DC13( AI 
1303(11) 
RIS)K) 
RD(IT) 
SO(A) 
ID ( 

FT: 1:11 

IITT:11/1 

SILO 

221P01 15455 1a PM 
FEMALE MIKE YALE 
RS-231 RS-02 
PORT PORT 

NOTE 

WHEN WIRING RS-423 HAS MULTICROP CABLES REFLECTIONS ON TIE 
TRANSMISSION UNE CAN BE REDUCED BY CONNOURING THE CABLE IN A 
DEVOLVE FASHION AS SHOWN BELOW. 

MASTER CONVERTER SLAVE ST MOON LAST STATION 

ALSO IT IS RECOMMENCED TO MAKE AMY NECESSARY CONFECTIONS 
INSIDE TIE CABLE CONNECTOR TO RE MOUNT DON TIC PLC. IT IS 
MOT ncoma ENDED TO USE TERMINAL STRIPS OTHER TYPES 
CONNECTORS ALONG THE LENGTH Of TIE TRANSMTO ISSION UNE. 

Of 

POWER 
SOURCE 

FOR 
CONVERTER iv 

VANE CONNECTIONS 
MEDI OCONNECTCRS 

/.1 

PLC 15-PIN CONNECTOR 

SERIES WM LOCATED 
ON POWER SUPPLY 
SERIES 11101.0CATED 
ON THE CPU BOARD 

TO OTTER PLC 

111111111 

SO(31) A) 
SO I 

MIN) 
RO el I 

RD 
RTE 11 

RTI(111 
CTS( A' 
C711( DI 
HIV 

SOD 

'SPIN 
MALE 

;DIA) 
SO(BI 
RNA') 
RD( I 

RD 
RTE(A) Egli) 
crs 
CTS(S 

SIRD 

ELATE 
STATION 

10 

SI 

I 

SERIES 
San 
CPU 

PLI-422 
PORT 

IS. PIN 
FEMALE 

LAST 
STATION 

' 
S. 

TS PIN IS PIN 
MALE FEMALE 

TERMINATION RESISTANCE FOR THE RECEIVE DATA (RD) DONAL HEEDS TO BE CONNECTED ONLY ON UNITS AT TEE END Of TIE LINES. THIS TERMINATION IS MADE 
ON THE SEISES M PLC PRODUCTS BY CONNECTING. A JUMPER BETWEEN RN S AND PIN TO MOE THE 15.104 0-SHELL MRII THE FOLLOWING OICEPTION. FOR SERIES 

IOW PC.. CATALOG NUMBERS ICUTCPUT21 AND ICSMCM1171. THE TEOUNATION FOR RD AT TIE PLC IS senzmornen BY A JUMPER BETWEEN PM S NO MN It 
GROUND POTENTIAL: MIS.TWLE LENTS NOT CONNECTED TO THE SAME POWER SOURCE. MUST HAVE COMMON GROUND POTENTIALS OR MOUND ISOLATOR FOR PROPER 
OPERATION OF THE SYSTEM. 

Figure 10-3. Example of Multidrop Configuration with Converter 

The following figure is an example of the wiring configuration required when a Work Station 
Interface board is installed in the computer. The 15-pin serial port connector for the 90-30 PLC is 

on the power supply; the 37-pin serial port connector for Workmaster II and Workmaster 
computers is on the Work Station Interface board in the programming computer. The cable type 
for these connections should be 24 AWG (.22 mm2), 30V computer grade. Extra flexible 
construction is recommended for short lengths. 
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IMPORTANT I 

DO NOT 
USE TERMINAL STRIPS 
OR OTHER TYPES OF 

CONNECTORS ALONG THE 
LENGTH OF THE TRANSMISSION 

LINE WHEN WIRING A 
MULTIDROP SERIAL DATA 

CONFIGURATION 

WORKMASTER OR 
WORKMASTER I 

WS I 

SD (A) 27 
SD (B) 26 
RD (A) 35 
RD (B) 

34 CTS (A) 
CTS (B) 3 

RTS (A) 30 
ITS (B) 33 

RT 3 

3 
OV 

SHIELD 37 

MAKE CONNECTIONS 
SHIELDED INSIDE D-CONNECTORS SERIES 
TWISTED 

. 90 PLC 
PAIRS 

7Th 

IMEM411, CM=111111MII ===.m.animPosmom MEP MKIassmom 
mum onvismommli Nammew.ammourns. wow mmeimmms 

J. 

37-PIN 1.4 
CONNECTOR 

UP TO A 
MAXIMUM OF 

4,000 F ET 
(1,200 METERS 

NOTE 

WHEN WIRING RS-422/485 MULTEROP 
CABLES, REFLECTIONS ON TIE TRANS- 
MISSION UNE CAN BE REDUCED BY CON 
FIGURING THE CABLE IN A DAISY CHAIN 
FASHON AS SHOWN BELOW. 

WORKAIASTER C I 

ALSO IT IS RECOMMENDED TO MAKE ANY 
NECESSARY CONNECTIONS INSIDE THE 
CABLE CONNECTOR TO BE MOUNTED ON 
THE PLC. 
R IS NOT RECOMMENDED TO USE TERMI 
NAL STRIPS OR OTHER TYPES OF CON 
HECTORS ALONG TIE LENGTH OF THE 
TRANSMISSION UNE. 

O RD (A) 
1 RD (8) 

2 SO (A) 
3 SD (B) 
6 RTS (A) 

RTS (B) 
5 CTS (A) 

CTS 
RT 

7 OV 
SHIELD 

15-PIN 
CONNECTOR 

SERIES 
90 PLC 
IK 

O RD (A) 
1 RD (El) 
2 SD (A) 
3 SD (B) 
6 RTS (A) 

RTS (B) 
S CTS (A) 

CTS (B) 
I RT 
7 OV 
I SHIELD 

15-Pfl 
CONNECTOR 

SERIES 
90 PLC 

IN 

O RD (A) 
RD , 

2 SO 
CB 

(A) 
3 SD (8) 
6 RTS (A) 
4 RTS (8) 
S CTS (A) 
I CIS (81 

RT 
7 OV 
I swELD 

15-PIN 
ONNECTOR 

TO OTHER PLCs 
(MAXIMUM OF 3 PLCs ON A MULTIDROP) 

TERMINATION RESISTANCE FOR THE RECEIVE DATA (RD) SIGNAL NEEDS TO BE CON 
HECTED ONLY ON UNITS AT TIE END OF THE LINES. THIS TERMINATION IS MADE ON 
THE SERIES 80 PLC PROOUCTS BY CONNECTING A JUMPER BETWEEN PIN 9 AND PIN 10 
INSIDE THE IS-PIN 0-SHELL, WRH THE FOLLOWING EXCEPTION FOR SERIES 10-70 PLCL 
CATALOG NUMBERS 1C6117CPU731 AND IC6117CPUT71, THE TERMINATION FOR 
RD AT THE PLC IS IMPLEMENTED BY A JUMPER BETWEEN PIN 9 AND PIN II. 

I CAUTION I 

GROUND POTENTIAL MULTIPLE UNITS, NOT CONNECTED TO THE SAME POWER 
SOURCE, MUST HAVE GROUND POTENTIAL WITHIN 7V FOR PROPER OPERATION 
OF THS SYSTEM. FALURE TO PROVE A COMMON GROUND MAY CAUSE DAMAGE 
TO PLC COMPONENTS. 

Figure 10-4. Series 90 PLC to Programmer 8-Wire Multidrop, Serial Data Configuration 
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10 

IC690CBL701 
PCM, ADC, CMM to Workmaster (PC-XT) Cable 

Note: This cable was designed for use with older computers such as PC or XT 
types and would not likely be used for new projects. 

Function of cable 

This cable provides RS-232 signal connections between the RS-232 port on a PCM, ADC, or 
CMM module and a serial port on a Workmaster computer or IBM-XT or equivalent Personal 

Computer. 

Cable Specifications 

Cable Length 10 feet (3 meters) 

Connectors 
PCM/ADC /CMM Side 
Programmer Side 

25-pin male, D-subminiature type, AMP 205208-1, or equivalent 
9-pin male, D-subminiature type, AMP 205203-1, or equivalent 

Cable Clamps 
25-pin 
9-pin 

AMP 207908-7 or equivalent 
AMP 207908-1 or equivalent 

Cable Type Six conductor, overall shield, non-paired AWG #24 (.21 mm2), Belden 9536 or 
equivalent 

Wiring Diagram 

WORKMASTER 

OR 

IBM PC-XT 

0 

0 

00 
o 

o 00 

9- PIN 
FEMALE 

PIN 

TD 
RD 

RTS 
CTS 

DCD 
DTR 
GND 

2 
3 
4 
5 
8 
9 
7 

(Th 
PIN 

I I 

L.) 

3 
2 
5 

20 
8 

7 

RD 
TD 
CTS 
DTR 
DCD 
SHLD 
GND 

0 

0 

0 

PCM 

9- PIN 25- PIN 25- PIN 
MALE MALE FEMALE 

Figure 10-5. PCM, ADC, or CMM to Workmaster or PC-XT Serial Cable 

Note 

Although the IC690CBL701 and 702 cables look identical (except for catalog 
number labeling), the internal pin connections are different. 
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Cables 10 

PCM to Programmer Cable Installation 

Caution 

The Series 90-30 PLC baseplate that contains the PCM, ADC, or CMM and 
the programmer ground connections must be at the same ground potential. 
Incorrect wiring will result in damage to the programmer or the module. 

O Select the WYE cable (IC693CBL305 or IC693CBL304). 

Connect the IC690CBL701 cable's 9-pin female connector to the male RS-232 connector 
(serial port) on the selected programming device. 

O Connect the cable's 25-pin male connector to the Port 1 connector on the WYE cable. 

L.= Connect:the 25-pin male connector on the WYE cable to the feinale connector on the front of 
the PCM, ADC, or. CMM module. 

WORKMASTER 

I I-1° I 

01 0 

IC690CBL701 
RS-232 

(DEFAULT PORT) 
PCM 

IC693CBL30513 

PORT 

Figure 10-6. PCM to Workmaster Computer or PC-XT Personal Computer 
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IC690CBL702 
PC-AT to PCM, ADC, CMM Cable 

Function of cable 

This cable provides RS-232 signal connections between the RS-232 port on a PCM, ADC, or 
CMM module and a serial port on an IBM PC-AT or equivalent Personal Computer. 

Cable Specifications 

Cable Length 10 feet (3 meters) 

Connectors 
PCM/ADC/CMM Side 
Programmer Side 

25-pin male, D-subminiature type, AMP 205208-1, or equivalent 
9-pin male, D-subminiature type, AMP 205203-1, or equivalent 

Cable Clamps 
25-pin 
9-pin 

AMP 207908-7 or equivalent 
AMP 207908-1 or equivalent 

Cable Type Six conductor, overall shield, non-paired AWG #24 (.21 mm2), Belden 
9536 or equivalent 

Wiring Diagram 

PIN PIN e42832 

9- PIN 
MALE 

9- PIN 
FEMALE 

25- PIN 
MALE 

Figure 10-7. PCM, ADC, or CMM to Workmaster or PC-AT Serial Cable 

Note 

25- PIN 
FEMALE 

Although the IC690CBL701 and 702 cables physically look identical (except for 
catalog number labeling), the internal pin connections are different. 
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PCM to Programmer Cable Installation 

GFK-0356Q 

Caution 

The Series 90-30 PLC baseplate that contains the PCM, ADC, or CMM and 
the programmer ground connections must be at the same ground potential. 
Incorrect wiring will result in damage to the programmer or the module. 

Select the WYE cable (IC693CBL305 or IC693CBL304). 

Connect the IC690CBL702 cable's 9-pin female connector to the male RS-232 connector 
(serial port) on the selected programming device. 

Connect the.cable's 25-pin male connector to the.Port.l.connector on the WYE cable. 

Connect the 25- pin-male connector on the WYE' cable to the feinale connector on the front of 
the PCM, ADC, or CMM module. 

PC-AT 

IC690CBL702 
RS232 

(DEFAULT PORT) 

IC693CBL305B 

PORT1 

Figure 10-8. PCM to PC-AT Personal Computer 

Chapter 10 Cables 10-15 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 627 of 820



10 

IC690CBL705 
Workmaster II (PS/2) to PCM, ADC, CMM Cable 

Function of cable 

This cable provides RTS-232 signal connections between the RS-232 port on a PCM, ADC, or 
CMM module and a serial port on a Workmaster II or an IBM Personal System 2 (PS/2) or 
equivalent Personal Computer. 

Cable Specifications 

Cable Length 10 feet (3 meters) 

Connectors 
PCM/ADC/CMM Side 
Programmer Side 

25-pin male, D-subminiaturc type, AMP 205208 -I, or equivalent 
25-pin female, D-subminiature type, AMP 205207-1, or equivalent 

Cable Clamps 
25-pin AMP 207908-7 or equivalent 

Cable Type . Six conductor, overall shield, non-paired AWG #24 (.21 mm2), Belden 9536 or 
equivalent 

Wiring Diagram 

WORKM ASTER II 
AND 

IBM PS/2 

0 
o 

o0 = 00 
o 

0 = 0 

0 

25- PIN 
MALE 

To 
RD 

RTS 
CTS 
DCD 
DTR 

GND 

PIN PIN 
EM 

2 
3 
4 
5 

8 
20 

7 

1 1 

I I 

3 
2 

5 
20 

8 
1 

7 

RD 
TD 
CTS 
DTR 
DCD 
SHLD 
GND 

25- PIN 25- PIN 
FEMALE MALE 

Figure 10-9. PCM, ADC, or CMM to Workmaster II or PS/2 Serial Cable 
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PCM to Programmer Cable Installation 

Caution 

The Series 90-30 PLC baseplate that contains the PCM, ADC, or CMM and 
the programmer ground connections must be at the same ground potential. 
Incorrect wiring will result in damage to the programmer or the module. 

Select the WYE cable (IC693CBL305 or IC693CBL304). 

Connect the IC690CBL705 cable's 25-pin female connector to the male RS-232 connector 
(serial port) on the selected programming device. 

Connect the cable's 25-pin male connector to the Port I connector on the WYE cable. 

Connect the 25-pin male connector on the WYE cable to the female connector on the front of 
the PCM, ADC, or CMM module. 

WORKMASTER II 

IC690CBL705 
RS-232 

(DEFAULT PORT) 

PORT 1 

Figure 10-10. PCM to Workmaster II Computer or PS/2 Computer 

IC693CBL30513 
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IC690CBL714A Multidrop Cable 

Purpose 

This cable has a number of possible applications with Series 90 products: 

To interconnect Series 90-30 PLCs or redundant Series 90-30 PLCs in a multidrop 
configuration. 

To interconnect a Series 90-30 PLC and APM module in a multidrop configuration with a 

single personal computer (programmer). This allows programming and troubleshooting both 
PLC and APM without moving connection cables. 

To interconnect Series 90-70 or redundant Series 90-70 PLCs in a multidrop configuration. 

Specifications 

Connector A: DB15F, 15-pin female connector with M3 latchblocks 

Connectors Band C: DB15M, 15-pin right angle, male connector with spring clips 

Wire: Cable consists of three individually shielded pairs of 22-gauge stranded conductors. 
Belden #8777 or equivalent. 

Jumpers: All jumpers are made of #22 AWG (UL1061) type individual wires. 

Length: The length from the back of Connector A to entry into Connector B is 6 inches ( +/- 
0.5 inch). The length from the back of Connector C to entry into Connector B is 40 inches ( +/- 

1.0 inch). 

Connector A 

M3 Latching 
Blocks (2) 

Connector B 

Pin 1 

Connector C 

M3 pan head screws (2). 
Screws must not protrude 
through the end of the Latching 
Blocks. 
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IC690CBL714A Multi-Drop Cable Wiring Diagram 

Connector B, 15-pin male, 
to CPU SNP Port 

10 

11 

12 

13 

14 

15 

9 

Connector A, 15-pin Female, 
to other CPU or Adapter 

N.C. 

N.C. 

Note: Trim all drain wires 
flush with the jacket. 

9 

14 

15 

10 

11 

12 

13 

N.C. 

10 

11 

12 

13 

14 

15 

5 

Connector C, 15-pin male, to 
next CPU or final term. 

Figure 10-11. Connecting Diagram for Multidrop Cable IC690CBL714A 
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Connection Diagrams for IC690CBL714A Cable 

Conn. B Conn. 

Conn. 

Series 90-30 PLC Series 90 30 PLC 

C 
IC690CBL714A Cable 

IC690ACC901 

Serial Cable 

Figure 10-12. Multidrop Arrangement for Series 90-30 Redundant System 

Conn. B 

Series 90-30 PLC 

Conn. C to APM Comm. Port 

Immommermino 

11111111111111 
011MINIP Conn. A 

IC690ACC901 

Serial Cable 

Figure 10-13. Connecting CPU and APM to Programmer with IC690CBL714A Cable 
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Conn. B 

Conn. A 

RS-232/422 
Converter 

PLC A 
Conn. 

PLC B 

Conn. C 

PLC C 

/"." 

C 

° 

C 
P 
U ° 

C 

,U 

IC690CBL714A IC690CBL714A 

Conn. C Conn. A 

Figure 10-14. Multidrop Arrangement for Series 90-70 TMR Redundant System 
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IC693CBL300/301/302/312/313/314 
I/O Bus Expansion Cables 

(Includes Instructions for Building Custom Length Cables) 

Description 

I/O bus expansion cables (IC693CBL300, 301, 312, 313, 314), called "Wye cables," have a single 
male 25-pin D connector on one end and a two-headed (one male, one female) 25-pin D connector 
on the other end as shown in (A) of the figure. The 50 foot (15m) (IC693CBL302) cable has a 
single male connector on the CPU baseplate end and a single terminated male connector on the 
expansion baseplate end. The 3 foot cable (IC693CBL300) can also be used as a WYE adapter 
cable to simplify building custom length cables (see the section "Cable Application Suggestions" 
later in this Chapter). 

FEMALE 
CONNECTOR 

LI 

A 111101Mir I11 
.5, 3, 6, 26 FOOT 

1111 
CABLES 

MALE 
CONNECTOR 

MALE 
CONNECTOR 

V 50 FOOT Li 
CABLE 

MALE 
CONNECTOR 

Figure 10-15. Detail of I/O Bus Expansion Cables 

Cable Lengths 

MALE 
CONNECTOR 

IC693CBL300 3 feet (1 meter), continuous shield 
IC693CBL301 6 feet (2 meters), continuous shield 
IC693CBL302 or IC693CBL314 50 feet (15 meters), continuous shield 
IC693CBL312 0.5 feet (0.15 meters), continuous shield 
IC693CBL313 25 feet (8 meters), continuous shield 

Function of Cables 

The I/O Bus expansion cables are used to extend the 110 bus to expansion or remote baseplates in 

a Series 90-30 1/0 system when additional I/O slots are needed or baseplates are required some 
distance from the CPU baseplate. The prewired I/O bus expansion cables can be used for 
connecting either expansion or remote baseplates. Where required cable length is not available in a 
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standard cable, a custom cable must be built (see the section "Building Custom Length I/O Bus 
Expansion Cables" for detailed instructions). 

Connecting the Cables 

Connect the single male connector to the 25-pin female connector on the right side of the CPU 
baseplate. 
Connect the male connector on the dual connector end of the cable to the 25-pin female 
connector on the first expansion baseplate. 
Connect the unused 25-pin female connector on the dual connector end of the cable to either 
the single male connector of a second I/O bus expansion cable to continue the I/O bus 
expansion chain, or to an I/O bus Terminator plug if this is the last cable in the expansion 
chain. 

Important Notes About I/O Bus Expansion Cables 

I. The maximum number of cables that can be included in an I/O expansion system is seven, and 
the total maximum cable length between the CPU baseplate and the last expansion baseplate is 

50 feet (15 meters). The total maximum cable length between the CPU baseplate and the last 
remote baseplate is 700 feet (213 meters). Failure to observe these maximum cable lengths 
could result in erratic operation of the PLC system. 

2. CPUs 350 - 374 support a maximum of seven I/O expansion cables. CPUs 331 - 341 support a 

maximum of four I/O expansion cables. 

3. The 50 foot (15 meter) I/O bus expansion cable (IC693CBL302), which has a male connector 
on each end, has the I/0 bus terminating resistors built into the end connector on the cable. If 
this cable is used, you would not install a separate terminator block. 

Caution 

I/O Bus Expansion cables should NOT be connected or disconnected with 
power applied to the I/O expansion baseplate(s). Unexpected PLC operation 
may result. 

Cable Application Suggestions 

In general, it is advantageous to use standard, factory-built cables, where possible, to save time and 
avoid wiring errors. 

Using Standard Cables 

For connecting between baseplates (either between a CPU and expansion baseplate, between 
two expansion baseplates or between two remote baseplates) in the same cabinet when a 

standard length (0.5, 1, 2, 8, or 15 meters) will fit the need. 

As a Wye jumper for custom built point-to-point cables (IC693CBL300 is often used for this). 
This combination saves time since a point-to-point cable can be built much faster than a Wye 
cable. An example of this is shown in Figure 10-23. 
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Using Custom Built cables 

When you need a cable length not available in a standard size. 

When a cable must be routed through a conduit that is not large enough for a standard cable's 
connector to fit through. 

Building Custom Length I/O Bus Expansion Cables 

This section provides details needed to create custom length 1.10 Bus Expansion cables. 

Two Types of Custom Built Cables 

The two types are: 

Point-to-Point - these have a single male connector on one end and a single female connector 
on the other end. These are usually used with the IC693CBL300 which supplies the Wye 
connection. This combination saves time since a point-to-point cable can be built much faster 
than a Wye cable. 

Wye - these have a single male connector on one end and two connectors (one male and one 
female) on the other end. 

Components Needed to Build Custom Length I/O Bus Expansion Cables 

Note: the special two-headed Wye connector used on the standard Wye cables 
is not available as a separate component. 

Item Description 

Cable: Belden 8107 only (no substitutes): 

Computer cable, overall braid over foil shield, twisted-pair 

30 volt/80°C (176°F) 

24 AWG (.22 mm2) tinned copper, 7 x 32 stranding 

Velocity of propagation = 70% * 

Nominal impedance = 10052 

25 Pin Male Connector: Crimp Plug = Amp 207464-1; Pin = Amp 66506-9 

Solder Plug = Amp 747912-2 

25 Pin Female Connector: Crimp Receptacle = Amp 207463-2; Pin = Amp 66504-9 

Solder Receptacle = Amp 747913-2 

Connector Shell: Kit - Amp 745833-5: 

Metal-plated plastic (plastic with nickel over copper) ** 

Crimp ring - Amp 745508-1, split ring ferrule 

* = Critical Information 

** Vendor part numbers listed for user assembled cables are provided for reference only and do not suggest 
or imply that they are preferred. Any part meeting the same specification can be used. 
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Expansion Port Pin Assignments 

The following table lists the expansion port pin assignments you will need when building remote 
cables. All connections between cables are point-to point, that is, pin 2 of one end to pin 2 of the 
opposite end, pin 3 to pin 3, etc. 

Table 10-2. Expansion Port Pin Assignments 

GFK-0356Q 

Pin Number Signal Name Function 

16 DIODT I/O Serial Data Positive 

17 DIODT/ I/O Serial Data Negative 

24 DIOCLK I/O Serial Clock Positive 

25 DIOCLK/ I/O Serial Clock Negative 

20 DRSEL .Remoti Seleci Pri'sitiVe.' 
. , . 

21 DRSEU Remote Select Negative 

12 DRPERR Parity Error Positive 

13 DRPERR/ Parity Error Negative 

8 DRMRUN Remote Run Positive 

9 DRMRUN/ Remote Run Negative 

2 DFRAME Cycle Frame Positive 

3 DFRAME/ Cycle Frame Negative 

1 FGND Frame Ground for Cable Shield 

7 OV Logic Ground 

110 Expansion Bus Termination 

When two or more baseplates are cabled together in an expansion system, the I/O expansion bus 
must be properly terminated. The I/O bus must be terminated at the last baseplate in an expansion 
system. Each signal pair is terminated with 120 ohm, 1/4 watt resistors wired between the 
appropriate pins, as follows (see the above table, also): 

pins 16-17; 24-25; 20-21; 12-13; 8-9; 2-3 
The I/O bus termination can be done one of the following ways: 

By installing an I/O Bus Terminator Plug, catalog number IC693ACC307, on the last 
expansion baseplate (local expansion baseplate or remote baseplate) in the system. The 
Terminator Plug has a resistor pack physically mounted inside of a connector. The I/O Bus 
Terminator Plug is shipped with each baseplate; only the last baseplate in the expansion chain 
can have the I/O Bus Terminator Plug installed. Unused I/O Bus Terminator Plugs can be 
discarded or saved as spares. 

If an expansion system has only one expansion baseplate, the I/O bus can be terminated by 
installing as the last cable, the 50 foot (15 meter) 1/0 Expansion cable, catalog number 
IC693CBL302 or IC693CBL314. These cables have the termination resistors installed in the 
end that connects to the expansion baseplate connector. 
You can also build a custom cable with termination resistors wired to the appropriate pins for 
installation at the end of the bus. 
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Shield Treatment 

All GE Fanuc factory made cables are made with a continuous, or 100% shield. This means that 
the braided cable shield is connected to the metal shell of the connector around the entire perimeter 
of the connector. This provides a low impedance path to frame ground for any noise energy that is 

coupled onto the cable shield. 

For custom length cables made per Figure 10-18, the best noise immunity is achieved when using a 

metallized connector cover that makes contact with the cable's braided and foil shielding and with 
the connector shell on the terminating end. 

Note 

It is not sufficient to only solder the drain wire to the connector shell. It is 
required that the cable's shield be continuous across the entire length of the 
cable, including at the terminations. The figure below shows the recommended 
method for folding the braided shield back before inserting the cable into a 
metallized cover. 

Foil & Braid 
(to be folded back 
over ferrule and 

ground wire) 
Split-Ring 
Ferrule 

Cable 
Jacket 

N. 
Conductors \s-lir Ground Wire 

f 
Attach to Pin 1 for custom length cables 

OR 
Fold back for custom Wye cables. 

See "Alert for Users of Early Remote Baseplate Versions" for 
description of when to attach drain wire to pin 1. 

Figure 10-16. How to use Split-Ring Ferrules for Foil and Braided Cable Shield 

For typical industrial applications, all expansion and remote baseplate cables can be made with 
plastic shell covers and should be wired as shown in Figure 10-19. In either case, pin 1 should be 
wired into both ends of the custom length cable and the recommendations listed below should be 
followed for the Wye cables treatment in the remote (IC693CHS392/399) baseplates. 

When using 100% shielded cables all local (CPU and expansion) baseplates in the system must be 
solidly referenced to the same ground point or a potential difference between baseplates could 
disturb signal transmission. 

Alert for Users of Early Remote Baseplate Versions 

In early remote baseplates versions, IC693CHS393E (and earlier) and IC693CHS399D (and 
earlier), it is necessary to remove pin 1 of the mating cable where the cable plugs into the baseplate. 
This means that when using a factory made Wye cable, such as IC693CBL300, you must break pin 
1 out of the male end where it plugs into the remote baseplate before using it with one of these 
baseplates. Custom built Wye cables for these baseplates should be built using Figure 10-20. 
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Remote baseplates IC693CHS393F (and later) and 1C693CHS399E (and later) have a change 
inside, the baseplate which eliminates the need to remove pin 1 from.ihe mating cable. When using 

:factory made Wye cable with these baseplates, it is not necessary to remove pin I from the cable. 
Custom built Wye cables for these baseplates can be made using either Figure 10-20 or Figure 10- 

21. Figure 10-21 shows how the standard (factory made) Wye cables are made. 

By removing pin 1 in custom built Wye cables made for the earlier versions of remote baseplates, 
the pin 7 (0V) signal reference originates in the main (CPU) baseplate. In these earlier versions of 
the remote baseplates, pin 1 was tied to pin 7 (OV) and also AC coupled to the remote frame 
ground. When using these baseplates in combination with the 100% shielded Wye cables, the pin 7 

(OV) reference would be improperly DC coupled to the remote frame ground through the 13- 

subminiature connector shell, which is DC coupled .to the remote fraine ground. 

in the remote baseplates IC693CHS393F (and later) and 1C693CHS399E (and later), the pin 1 

_'shield Signal; is.D,C coupled to the remote frame ground and not attached; to pin 7 (0V): This allows 
the best' noise' imthunity by providing a good continuous cable shield, and still allows the pin 7 

(OV) signal reference to originate in the CPU baseplate without the need for removing pin 1 in any 
factory or custom built cable. The D-subminiature connector shell is still DC coupled to the remote 
frame ground. 

GFK-0356Q 

Making a 100% Shielded Cable 

Use the following steps to build a 100% shielded cable: 

1. Strip approximately 5/8 inch of insulation from your custom cable to expose the shield. 

2. Remove the male Pin I from any connector plugging directly into an older version remote 
baseplate (IC693CHS393E, IC693CHS399D, or earlier). 

3. Put split-ring ferrule over cable insulation (Figure 10-17). 

4. Fold the shield back over top of the cable insulation and ferrule. 

5. Place the collar of the metal hood over top of the folded shield and securely clamp the hood. 

6. Test your cable for continuity between both connector shells. Connect an ohmmeter between 
the shells and flex the cable at both ends. If the metallized connector hood is not making 
proper contact with the cable shield at either end, the connection will show intermittent 
continuity on the ohmmeter. 

7. Plug the metal hooded cable onto a remote baseplate expansion port connector or into a GE 
Fanuc WYE cable and securely tighten the two screws. Installing and tightening the screws 
will electrically connect the shield to the remote baseplate frame ground, which should in turn 
should be connected to earth ground as instructed in the "Installation" chapter, under the 
heading "Baseplate Safety Grounding." 
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Wiring Diagrams 

The following wiring diagrams show the wiring configuration for I/O expansion system cables. 

Wiring diagrams are provided for both point-to-point cables and Wye cables. 

WYE 
CABLE 
SINGLE 

CONNECTOR 
END 

25-PIN 
MALE 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

TWISTED PAIRS, SHIELDED 
PIN (7 PAIRS) 

TT 4 TT' 
I I I 

DIODT 
DIODT/ 

DIOCLK 
DIOCLK/ 
DRSEL 

DRSEU 
DPRERR 
DPRERFU 
DRMRUN 
DRMRUN/ 
DPFRAME 

DPFRAMEI 
OV 

FGND 

16 
17 
24 
25 
20 

21 

12 

13 
8 

9 

2 

3 

7 

25-PIN 
FEMALE 

METALIZED SHELL 

SHIELD DRAIN WIRE 

DIODT 
DIODTI 
DIOCLK 
DIOCLK/ 
DRSEL 
DRSEU 
DPRERR 
DPRERR/ 
DRMRUN 
DRMRUN/ 
DPFRAME 
DPFRAME/ 
01/ 

FGND j 

1 

545525 

= = = = = = 
Z 
= = = = 
= = = 

0 
0 0 
0 

0 
o 

0 

00 
0 

0 

0 

0 

0 

o 
0 

0 
0 

o : 
0 

0 

00 

--.., ./- 

SERIES 
90-30 

BASEPLATE 
EXPANSION 

PORT 

OR 

WYE 
CABLE 

DOUBLE 
CONNECTOR 

END 

1 

J 

25-PIN 25-PIN 
MALE FEMALE 

METALIZED SHELL 

NOTE: 
Bold dashed One shows continuous (100%) shielding when metallized shell connectors are plugged together. 

Figure 10-17. Point-To-Point Cable Wiring for Continuous Shield Custom Length Cables 

WYE 
CABLE 

SINGLE 
CONNECTOR 

END 

DIODT 
DIODT/ 

DIOCLK 
DIOCLK/ 
DRSEL 
DRSEU 

DRPERR 
DRPERR/ 
DRMRUN 
DRMRUN/ 
DFRAME 

DFRAME/ 
OV 

FGND 

25-PIN 25- PIN 
FEMALE MALE 

PIN 

TWISTED PAIRS, SHIELDED a45527 
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16 
17 

24 

25 
20 
21 

12 

13 

8 
9 

2 

3 

7 

SHIELD DRAIN WIRE 

0 
DIODT = e"..- 

0 
DIODT/ = 
DIOCLK = 0 

0 

0 ° 
DIOCLK/ = 

0 
0 

DRSEL = 0 
SERIES 

0 
DRSEU = 90-30 

0 0 BASEPLATE 
DRPERR = 0 

0 EXPANSION 
DRPERR/ = 

0 
0 

DRMRUN = 00 
DRMRUN/ = 0 

PORT 

0 OR 
DFRAME = 

0 
0 

DFRAME/ = 0 
0 WYE 

OV = 
0 

0 = 0 CABLE 

FGND = 0 
0 

0 = ,....0 j_ 
25- PIN 

MALE FEMALE 
25- PIN 

1 

J 

Figure 10-18. Point-To-Point Cable Wiring Diagram for Applications Requiring Less Noise Immunity 
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NC 
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17 

4 
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20 
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=M 

=7. 
=M. 

=M. 

=7, 

REMOTE 
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SASEPLATE 
CONNECTOR 

2144 
FEMALE 

SI.D111:44 SAO 

3/4121.13 DRAIN : _ O CUT PIN 1 NERE 
NOT CONNECTED FACTORY MADE WYE 

ONLY /OR REMOTE WEPLATES 
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15 
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24 

0100T 
DIOOTI 

DIOCLE 

DIOCLK/ 

0 ORIEL 

it 
12 

DRSEL/ 
ORPERR 0 CABLE 

17 INIPEAR/ 
0 

FROM 
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7 

114v1.- FGND 
-I 
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MeutlImd Shell MOMIUS SAM 

NOTE: 
Bold dashed line shows continuous (100X) shielding when metallized shell connectors are plugged together. 

Figure 10-19. Earlier Versions of Remote Baseplate Custom WYE Cable Wiring Diagram 

Note: In remote baseplates, IC693CHS393E (and earlier) and IC693CHS399D 
(and earlier), it is necessary to remove pin 1 of the mating cable where 
the cable plugs into the baseplate. This means that when using a factory 
made Wye cable, IC693CBL300, you must break pin 1 out of the male 
end where it plugs into the remote baseplate before using it with one of 
these baseplates. Custom built Wye cables for these baseplates should 
be built using Figure 10-20. See the section "Alert to Users of Early 
Remote Baseplate Versions" for more details. 
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Remote baseplates IC693CHS393F (and later( and IC693CHS399E (and later) have a change 
inside the baseplate which alleviates the need to remove pin 1 from the mating cable. When using 
factory made Wye cable with these baseplates, it is not necessary to remove pin 1 from the cable. 
Custom built Wye cables for these baseplates can be made using either Figure 10-20 or Figure 10- 

21. Figure 10-21 shows how the factory made Wye cable are made. 
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Bold dashed line shows continuous (100%) shielding when metallized shell connectors are plugged together. 
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Figure 10-20. Current Remote baseplate (IC693CHS3931399) Custom. Wye Cable Wiring Diagram 
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Application Examples 

Expansion System Cable Connections 

The following example shows cable connections in a system that has expansion baseplates but no 

remote baseplates. 

PROCZRAA411AFR 

SERIAL 

'NOTE 

Each signal pair on the I/O bus must 
be terminated at the end of the U0 
bus with120 ohm resistors. This 
bstnatIon can be done with the I/0 
Bus Terminator Plug (1C693ACC307), 
by using the 50 foot (15 meter) cable 
(IC693CBL302/314) with built -in term) 
nating resistors, or by building a 

term cable with the resistors 
Intlallednnector at the end of the bus. 

Figure 10-21. 

Pc ri 1] 1] 

FR 

DISCRETE/ANALOG/OPTION' 

JL 

DISCRETE/ANALOG/OPTION 

DISCRETE/ANALOGIOPTION 

DISCRETE/ANALOG/OPTION 

DISCRETEJANALOG/OPTION 

Example of Connecting Expansion Baseplates 

NOTE 

TOTAL MAXIMUM 
DISTANCE FROM 
CPU BASEPLATE 

TO LAST EXPANSION 
BASEPLATE IS 

SO FEET (15 METERS) 

I/O EXPANSION CABLES 

ICE93CB1300, 3 FT. (1 METER) 

IC653CBL301, 6 FT. OA METERS) 

IC6S3CBL302/314, SO FT. (IS METERS) 

IC193C0L312. 0.5 FT. CIS METERS) 

IC693CBU13, 2S FT. IS METERS) 

So. NOTE 

I/0 BUS 
TERMINATOR 

PLUG (So. 'NOTE) 
IC6113ACC307 

Remote and Expansion System Cable Connection Example 

The following example shows cable connections in a system that includes both remote and 
expansion baseplates. A system can have a combination of remote and expansion baseplates as 
long as the distance and cable requirements are followed. 
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CPU 
BASEPLATE 

IC693CHS3911397 

EXPANSION 
BASEPLATE 

IC693CHS392/398 

MAXIMUM DISTANCE 
FROM CPU =60 FEET 

(15 METERS) 

REMOTE 
BASEPLATE 

IC693CHS3931399 

REMOTE 
BASEPLATE 

IC693CHS393/399 

REMOTE 
BASEPLATE 

IC693CHS393/399 

MAXIMUM DISTANCE 
FROM CPU= 700 FEET 

(213 METERS) 

CPU BASEPLATE 

J 
C 

U 

EXPANSION BASEPLATE 

REMOTE BASEPLATE 

J 

=in 

REMOTE BASEPLATE 

J 

Tn 

REMOTE BASEPLATE 

J 

in 

0 Standard Wye Cable 

0 Custom Built Point-to-Point Cable 

0 1C693CBL300 Standard Wye Cable, Used as Wye Jumper 

0 1C693ACC307 Bus Terminator 

(3) 
+ 34- - 

Figure 10-22. Example of Connecting Expansion and Remote Baseplates 
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Cables [1(..j) 

IC693CBL303 
Hand-Harid Programmer and Converter (IC690ACC900) Cable 

Function of cable 

The Hand-Held Programmer cable provides the connections that allow the Hand-Held Programmer 
and the Programmable Logic Controller to communicate. This cable also provides the power 
connections for the HHP, and a signal which indicates to the PLC. that the HHP is attached to the 

PLC serial port. It can also be used to connect the RS-485 serial port on the PLC to the RS- 
422/RS-485 to RS-232 converter (IC690ACC900). 

Cable SPeCifiCatiOns 

The prewired cable (IC693CBL303) is 6 feet (2 meters) long. If a different length cable is required 
for connection to the converter, refer to the information below for specifications and wiring 
information. 

This information is,essential if you intend to build your own cable. The recommended cable types 

for this cable are listed below and depend on the length of the cable. 

Specifications for IC693CBL303 Prewired cable 

Item Description 

Connectors 
Same connector is on 

both 
ends 

15-pin male, D-Subminiature Type, Canon DAI5S (solder pot) 

Hood AMP 207470-1 connector shell 

Hardware kit AMP 207871-1 Kit includes 2 metric screws and 2 screw clips 

Cable Type Belden 9508: 
AWG #24 (.22 mm2) 

Cable Length 6 feet (2 meters) 

Wire Types for Custom Cables 

Cable Length Wire Size Catalog Number 
30 feet (10m) 22 (.36 mm2) Belden 9309 
>30 (I Om) feet to 22 (.36 mm2) Same as for 30 feet. In addition, the+5 VDC logic power source for the 
980 feet (300m) converter cannot be supplied by the PLC. It must be provided by an 

external power supply connected to the +5V and SG pins at the converter end of 
the connector. The +5V pin at the PLC connector must not be connected to the 
cable. The +5V and SG connections from the power supply must be isolated from 
its own power line ground connection. Be sure that there is no connection between 
the external supply and the PLC except the SG cable connection. 

Catalog numbers are provided as suggestions only. Any cable having the same electrical characteristics is acceptable. 
It is strongly recommended that you use stranded wire. Since it is sometimes hard to find a cable with the desired 
number of twisted pairs (the Belden 9309 has an extra pair), you may end up with a cable with extra pairs. 

2. A greater cable length between the PLC and the converter increases the possibility of noise coupling into the data and 
converter logic power circuits within the cable. The cable should be as short as possible in noisy environments. In 
extreme cases, additional noise protection measures, such as double-shielded cables, may be required. 
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Wiring Diagram 

The following wiring diagram applies to the IC693CBL303 cable and to custom-built cables. 

RS-2321RS-485 
CONVERTER 

(IC690ACC900) 

"O.'s` 

25-PI 
FEMALE 

RS-232 PORT 

15-PIN 
FEMALE 

RS-485 PORT 

SHLD 

ATTCH 

DCD (A) 

DCD (B) 

RT 
RD (Al 

RD (13') 

SD (A) 

SD (B) 

5v 

DV 

RTS (A) 

RTS (B) 

CTS 

CTS (Er) 

15-PIN 
MALE 

PIN 

RS-422 
TWISTED SHIELDED PAIRS 

PIN 

SHLD 

ATTCH 

DCD (A) 

DCD (8) 

SD (A) 

SO (B) 

RT 

RD (Al 
RD (13) 

5v 

OV 

CTS (K) 

CTS (B) 

RTS (A) 

RTS (B) 

15-PIN 
MALE 

PINS 9 AND 10 ARE JUMPERED AT BOTH ENDS OF CABLE TO CONNECT TERMINATING 
NOTE: RESISTORS FOR THE RD SIGNAL WHICH IS INSIDE THE PLC POWER SUPPLY. 

Figure 10-23. Wiring Connections for IC693CBL303 and Custom-Built Cables 

Connecting the Cable 

a44750 

o0 

0 

SERIES 
90 PLC 
RS-422 
PORT 

15-PIN 
FEMALE 

Attach the 15-pin male D connector to the serial port connector on the PLC power supply. 

Attach the D connector on the other end to the mating connector on the HHP. These 
connections are shown in the following figure. 

CABLE 
(iC693CBL303) 

HAND-HELD 
PROGRAMMER 

SERIES 90-30 

C 

P 

Figure 10-24. Hand-Held Programmer Cable Connection to a Series 90-30 PLC 
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Cables 

IC693CBL.304/305 
Port Expansion (WYE Cables for PCM, ADC, and CMM 

Function of cable 

A WYE cable (IC693CBL304 for PCM300; IC693CBL305 for PCM301/311, ADC311, CMM3 I 1, 

AD693CMM301,,.and SLP300) is supplied with each PCM, ADC, and CMM module. The WYE 
cable is used to separate two ports available on a single physical connector; the cable separates the 
RS-232 from the:RS-485 signals. In addition, the WYE cable allows cables used with the Series 
90 -70 PCM to.be fully compatible with the Series 90-30 PCM. The WYE cable and cable 
connections are shown below and on the. following page. 

Each WYE cable is 1 foot in length and has a right angle male connector on one end that connects 
to the PCM module. The other end has a dual female connector with one connector for port 1 and 
the other for port 2. 

1 FOOT 

RS-232 
25-PIN FEMALE 

CONNECTOR IN 1 

(+2.0 INCH, -0 INCH) 

LABEL 

PIN 1 
RS-232 

25-PIN MALE 
CONNECTOR 

Figure 10-25. Wye Cable 

Cable Specifications 

RS-232/RS-485 
25-PIN FEMALE 
CONNECTOR 

PIN 1 

Cable Length 1 foot (0.3 meters) 

25 Pin Male Connector: Crimp Plug = Amp 207464 -I; Pin = Amp 66506-9 

Solder Plug = Amp 747912-2 

25 Pin Female Connector: Crimp Receptacle = Amp 207463-2; Pin = Amp 66504-9 

Solder Receptacle = Amp 747913-2 

Connector Shell: Kit - Amp 207908-7 

Separate Shell = Amp 207345-1; 
Male Screw Retainer = Amp 205980-1 

Cable Type 27 conductor cable, 28 AWG (.09 mm2), with overall shield, extra 
flexible 
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10 

Wiring Information 

The following figure shows the pin configuration for each of the connectors on the WYE cable. 

SHIELD 

( PORT 1 )RS-232 TD 

( PORT 1 )RS-232 RD 

( PORT I )RS-232 RTS 

( PORT ) )RS-232 CTS 

NO CONNECTION 

SIGNAL GROUND 

( PORT 1 )RS-232 DCD 

( PORT 2 )RS-485 SD (A) 

( PORT/ ) RS-485 RTS (A) 

( PORT 2 )RS-485 CTS (A) 
( PORT 2 ) TERMINATION ( CTS ) 

( PORT 2) RS-485 RO (A ) 

PORT 1 

SHIELD 

RS-232 TD 
is 

RS-232 RD .Th 
T) 

RS-232 RTS 
VZ) 

RS-232 CTS 

.) (Th 

SIGNAL GROUND ---0 
RS-232 DCD 

RS-232 DTR 

MALE COMEGTOR 

SHIELD 

RS-232 TD 

RS-232 RD 

RS-232 RTS 

RS-232 CTS 

SIGNAL GROUND 

RS-232 DCD 

RS-485 SD ( A ) 

RS-485 RTS ( A ) 

RS-485 CTS ( ) 

TERMINATION ( CTS ) 

RS-485 RD IA') 

, DUAL FEMALE CONNECTORS 

a44167 

RS-232 TD ( PORT 2 ) 

RS-232 CTS ( PORT 2 ) 

RS-232 RD ( PORT 2 ) 

RS-232 DTR ( PORT 2 ) 

RS-232 000 ( PORT 2 ) 

RS-232 RTS ( PORT 2 ) 

RS-232 DTR ( PORT) ) 

RS-485 SD ( B )(PORT 2 ) 

RS-485 RTS(B )(PORT 2 ) 

RS-485 CTS (B')( PORT 2 ) 

TERMINATION ( RD )(PORT 2) 

RS-485 RD (13')(PORT 2) 

PORT 2 

RS-232 DTR 

RS-485 SD ( B ) 

RS-485 RTS ( B ) 

RS-485 CTS 13' ) 

TERMINATION RD ) 

RS-485 RD ( 13' ) 

Figure 10-26. Wye Cable Connections 

The WYE cable is 1 foot in length and has a right angle male connector on one end that connects to 

the PCM module. The other end has a dual female connector with one connector for port 1 and the 

other for port 2. 
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Cables 10 

GFK-0356Q 

In order to use an RS-232 cable on port 2 of the Series 90-30 PLC, either a special cable must be 
made following the serial port pin assignments shown above or a WYE cable must be used. The 
WYE cable allows use of standard Series 90-70 cables (IC690CBL701/702/705) for the PCM or 
ADC. When installing the CMM module, use the WYE cable in conjunction with cables that you 
build for the CMM module according to directions in Chapter 8 of GFK-0582, the Series 90 PLC 
Serial Communications Manual. 
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10 

IC693CBL306/307 Extension Cables (50-Pin) for 32 Point Modules 

Function of cable 

This cable is used with 32 point High Density modules that have a 50-pin male Honda connector 
mounted on the front of the module. The extension cables have a 50-pin male connector on one 
end and a 50-pin female connector on the other end. This cable provides a connection from the 
module to a connector mounted on a DIN-rail-mounted terminal block assembly. This cable is 

wired pin-to-pin (That is, pin 1 to pin 1, pin 2 to pin 2, etc.). The modules that use these cables 
are: IC693MDL652, IC693MDL653, IC693MDL750, and IC693MDL751. 

The connector on the module is oriented with the notch towards the top of the module with pin I at 

the top of the right row of pins as you are looking at it, as shown below: 

TUT 
o 

0 

0 32 

Cable Specifications 

Cable Length 
IC693CBL306 
IC693CBL307 

3 feet (1 meter), 
6 feet (2 meters) 

Connectors 50-pin female Honda on end that connects to male connector on module. 
50-pin male connector on end that connects to Connector Interface Assembly. 

We recommend the use of a terminal block for connecting field wiring to the 50-pin high-density 
I/O modules. The use of a connector interface provides a convenient method of terminating field 
wiring to the modules. 

Weidmuller Electrical and Electronic Connection Systems makes a suitable terminal block 
assembly RS-MR 50 B, catalog number 912263 (female Honda connector). An example of using 
an IC693CBL306 or 307 cable to connect a 32 point I/O module to one of these terminal blocks is 

shown in the following figure. 
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50-Pin, 32-Point 
1/0 Module Extension Cable 

SERIES 90-30 PLC 

Cables 10 

Weidmuller 
Terminal BlocK 
(DIN -Rail Mounted) 

Mounts 
.01/4- 
Rail 

I 33 333333 13333 3 3 SIDI 
311 2/b 34 33 31 17 13 37 37 21 37 311 1144 42 23 77 13 44 77 4 AD SO 

ICem;2..3m0mpe0e1303300330C07I 
1 1 3 I ll 11 12 13 14 13 II 37 11 17 30 21 13 33 34 23 

TOP 
VIEW 

Figure 10-27. 32 Point 110 Module to Weidmuller Terminal Block Assembly 
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10 

1C693CBL308/309 
I/O Cables (50-Pin) for 32 Point Modules 

Specifications 

Function of cable 

This cable is used with 32 point High Density modules that have a 50-pin Honda connector 
mounted on the front of the module. The modules that use these cable are: IC693MDL652, 
IC693MDL653, IC693MDL750, and IC693MDL751. 

The U0 cables have a female connector on one end, and stripped and tinned wires on the other end. 
Each of the stripped and tinned wires has a label attached to it for ease of identification. The 
numbers on these labels correspond with the pin number of the connector wired to the opposite 
end. 

Cable Length 
IC693CBL308 
1C693CBL309 

3 feet (I meter) 
6 feet (2 meters) 

Connectors 50-pin female Honda on end that connects to male connector on module. 
Opposite end has stripped and tinned labeled wires for connection to 
Connector Interface Assembly 

Wiring Information 

Table 10-3. Wire List for 32 Point I/O Cables 

Connector 
Pin 

Number 
Color Code 

Label 
Number 

Loose End 

Connector 
Pin 

Number 
Color Code 

Label 
Number 

Loose End 

1 Black 1 26 White/BlackNiolet 26 

2 Brown 2 27 White/Black/Gray 27 

3 Red 3 28 White/Brown/Red 28 

4 Orange 4 29 White/Brown/Orange 29 

5 Yellow 5 30 White/Brown/Yellow 30 

6 Green 6 31 White/Brown/Green 31 

7 Blue 7 32 White/Brown/Blue 32 

8 Violet 8 33 White/Brown/Violet 33 

9 Gray 9 34 White/Brown/Gray 34 

10 White 10 35 White/Red/Orange 35 

11 White/Black 11 36 White/Red/Yellow 36 

12 White/Brown 12 37 White/Red/Green 37 

13 White/Red 13 38 White/Red/Blue 38 

14 White/Orange 14 39 White/RedNiolet 39 

15 White/Yellow 15 40 White/Red/Gray 40 

16 White/Green 16 41 White/Orange/Yellow 41 

10-40 Series 90-30 PLC Installation and Hardware Manual - August 2002 GFK-0356Q 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 652 of 820



Cables 10 

GFK-0356Q 

Connector 
Pin. 

Number 

.. 

,'CColor:Co:de 
. 

Label 
Number 

Loose End 

Connector 
Pin 

Number 
Color Code 

Label 
Number 

Loose End 

17 White/131 ue 17 42 White/Orange/Green 42 

18 Wh iteNiol et 18 43 White/Orange/Blue 43 

19 White/Gray 19 44 White/OrangeNiol et 44 

20 White/Black./Brown 20 45 White/Orange/Gray 45 

21 White/Black/Red 21 46 White/Yellow/Green 46 

22 Whi tc/B lack/Orange 22 47 White/Yellow/Blue 47 

:.23 White/B lacic/Yel low 23 48 White/YellowNiolet 48 

24 White/Black/Green 24 49 White/Yellow/Gray 49 

25 White/13 lacic/Blue 25 50 White/Green/Blue 50 
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IC693CBL310 
I/O Interface Cable (24-Pin) for 32 Point Modules 

Note: This cable is obsolete. Please use IC693CBL327 and IC693CBL328. 
See the data sheet for these cables for details. The replacement cables 
have right-angle connectors to reduce the clearance space required in 

front of the PLC. 

Function of cable 

.:This 10'..(3.meter) prewired cable was used with all-Series 90-30 high:density (32 point) I/O 
modules that use the Fujitsu 24-pin user I/Dconnector. Each of these modules has two of these 
connectors mounted side-by-side. I/O Interface cables have a 24-pin female connector on one end 
for connection to the module, and stripped and tinned wires on the other end. Catalog numbers for 

32 point modules having two 24-pin connectors are: IC693MDL654, IC693MDL655, 
IC693MDL752, and IC693MDL753. 

Connections to module input circuits are made from the user's input devices to two male (pin-type) 
24-pin connectors (Fujitsu FCN-365P024-AU) mounted on the front of the module. The 
connector mounted on the right of the module (front view) interfaces with groups A and 13; the 
connector on the left side of the module interfaces with groups C and D. If a different length cable 
is required for connections to these modules, you can build your own cable (information on 
building your own cable is found in the data sheet for cable IC693CBL315). 

Length = 10' (3 meters) 

Figure 10-28. IC693CBL310 Cable 

oo 
oo 81 Al 
oo 
oo 
oo 
oo 
oo 
oo 
oo 
oo 
oo 
oo 

812Al2 

Connector. Fujitsu FCN- 365S024 -AU 
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Table 10 4. Wire List for 24-Pin Connectors 

Pin Number Pair # Wire CO1Oi Code' 

Al 

A2 

I 

I 

BLACK 

WHITE 

A3 

A4 

2 

2 

BROWN 

WHITE 
AS 

A6 

3 

3 

RED 

WHITE 

A7 

AS 

4 

4 

ORANGE 

WHITE 

A9 

A I 0 

5 

5 

YELLOW 

WHITE. 

"Ai 1 .-.r.-, 

Al2 
6 

6 

GREEN .. . 

WHITE 
B ROW 12 

Cables 10 ink 

' Pin Number Pair # Wire Color Code 

BI 7 BLUE 

B2 7 WHITE 

B3 8 VIOLET 

B4 8 WHITE 

B5 9 GRAY 

B6 9 WHITE 

B7 10 BROWN 

B8 10 BLACK 

B9 . -. I I RED 

B10*.71 ici-,.-: ' . 11,,:.. - BLACK % 

B11: :2P . ' ' 12 ;': '. ORANGE 

B12 12 BLACK 

3 21 

A ROW 12 3 2 1 

CONNECTOR 

NOTE 
Each pair of wires should be tied together with heat 
ttibInd for identification purposes. For example, a 

piece of heat shrink tubing should be placed around the 

BLACK and WHITE wire pair (Pair #1) that connect to 
Pins Al and AZ etc. 

ReplacementlObsolescence Information 

GFK-0356Q 

This cable became obsolete and was replaced by cable IC693CBL315 (now obsolete also). 

The only difference between these two cables is in the wire color coding. 

7 When cable IC693CBL315 became obsolete, the replacement for these cables became 

IC693CBL327 and IC693CBL328. Cables IC693CBL310/315 have straight connectors. 

Cables IC693CBL327/328 have right angle connectors. The right angle connectors require 
less depth in front of the PLC, so allow the use of a smaller enclosure in some applications. 

0 Data sheets for cables IC693CBL315 and IC693CBL327/328 can be found in this chapter. 

Connector Depth for Cable IC693CBL310 

The following illustration shows the space required in front of the PLC when this cable is 

connected to a module. The depth of the cabinet that the PLC is mounted in should allow for the 

depth added by this connector. 
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PLC (Side View) 

1.5-2F5".. 
Typical zur 

Figure 10-29. Dimensions for Depth of Connector in front of PLC 
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Cables 10 

IC693CBL311/317/3191320 
I/O IRterface Cables for Power Mate APM Modules 

Function of cable 

Specifications 

The I/O Interface Cable assembly consists of a 24-pin I/O connector, a cable, and a 25-pin D-type 
terminal block connector. This cable is used to connect the Power Mate APM Modules 
(IC693APU301 and IC693APU302) to drives and machines. There are two male 24-pin .1F 

connectors mounted on the front of each Power Mate APM: -Two of these I/O Interface cables are 
il,:requiredlonconnections to and from the driye and:machine .Catalog numb6r1C693CBL31.1..is 10 

lengtkandIC693CBL319. is 3 feet (1. meter).in length....The cabl6 Wire:code list 
for these cables is provided in Table H-4. 

An I/O cable assembly similar to IC693CBL311 and IC693CBL319, but with the drain shield wire 
disconnected from pin BI2 and brought outside of the cable housing through an 8" pigtail, is also 

-..available in two lengths. Catalog number IC693CBL317 is 10 feet (3 meters) in length and 
IC693CBL320 is 3 feet (1 meter) in length. This cable improves the Power Mate APM's noise 
immunity. The cable wire code list for these cables is provided in Table 10-5. 

To make wiring to the drive and machine easier, each connector on the module is typically 
connected by a short cable (the I/O Interface cable) to a terminal block. The cable that connects 
from the I10 connector to an external terminal block can be shortened to meet the requirements of 
your installation. See manuals GFK-0840 (standard mode) or GFK-0781 (follower mode) for 
details on APM terminal blocks. 

BI 

BIT 

00 
00 
00 
00 
0 0 

00 
00 
00 
00 

Al 

AU 

I/0 
CONNECTOR 

TERMINAL BLOCK 
CONNECTOR 

Cable for IC693CBL311/319 shown. Cables IC693CBL317/320 have 8" external wire 
connected to drain shield. 

Figure 10-30. I/O Connector Cable Specifications 

Cable Length 10 feet (3 meters) and 3 feet (I meter) 

Connector 24-pin female, Fujitsu part number FCN-363J024 (crimp wire type. 
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Wiring Information 

You must purchase the mating female (socket type) 24-pin connectors (which mate with the I/O 
Connector on the faceplate of the APM). This connector is available under catalog number 
IC693ACC317. This connector has a solder eyelet receptacle and is part of an accessory kit. 
Optionally, other typeS of the 24-pin connector. (for different physical connections) are also 
available. , 

Catalog numbers for these connectors and their associated parts are listed in the following table. 
The list includes catalog numbers for three types of connectors: solder pin, crimp pin, and ribbon 
cable. Each accessory kit contains enough components (D-connectors, backshells, contact pins, . 

etc.) to assemble ten single-ended cables of the type specified for each kit. 

Table 10-5. Catalog Numbers for 24-Pin Connector Kiti 

GE Fanuc 
Catalog Number 

Vendor . 

Catalog Number Description 

IC693ACC316 

(Solder Eyelet Type) 

FCN-361J024-AU Solder eyelet receptacle 

FCN-360CO24-B Backshell (for above) 

IC693ACC317 

(Crimp Type) 

FCN-363J024 Crimp wire receptacle 

FCN-363J-AU Crimp pin (for above, 24 needed) 

FCN-360CO24-B Backshell (for above) 

IC693ACC3 I 8 

(Ribbon or IDC Type) 

FCN-367J024-AUF IDC (ribbon) receptacle, closed cover 

FCN-367J024-AUH IDC (ribbon) receptacle, open cover 

Note: Wire for cables is 12 twisted pairs, #24 AWG (0.22mm2). 

Additional tools from Fujitsu are required to properly assemble the crimped contact and ribbon 
cable type connectors. The solder eyelet connectors (as provided in 1C693ACC316) do not require 
any special tooling. 

Crimped Contact Connectors (as provided in IC693ACC317) require: 
Hand Crimping Tool FCN-363T-T005/H 
Contact Extraction Tool FCN-360T-T001/H 

Ribbon Cable Connectors (as provided in IC693ACC318) require: 
Cable Cutter FCN-707T-T001/H 
Hand Press FCN-707T-T101/H 
Locator Plate FCN-367T-T012/H 

These tools need to be ordered from an authorized Fujitsu distributor. Three of the largest US 
distributors for Fujitsu connectors are Marshall at (800)522-0084, Milgray at (800)MILGRAY, and 
Vantage at (800)843-0707. If none of these distributors service your area, contact Fujitsu 
Microelectronics in San Jose, California, USA via telephone at (408) 922-9000 or via fax at (408) 
954-0616 for further information. 

It is recommended that you order any necessary connector tooling with sufficient lead time to meet 
your assembly requirements for these connectors. These tools are generally not stock items and 
can have significant lead times from distribution. If you have any further questions about this 

issue, please feel free to contact the GE Fanuc PLC Hotline at 1-800-GE FANUC (1- 800 -433- 

2682) or 804-978-6036. 
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The following tables provides wiring information for the I/O Interface cables: 

Table 10-6. I/O Cable Wire Coding for iC693CBL311 and IC693CBL319 

Cables 12.1 

1/0:Connector 
Pin' Number Cable Wire 

25-Pin Connector 
Terminal Number* 

no connection Wire I Pair 1 25 

Al Wire 2 Pair 1 12 

B1 Wire 1 Pair 2 24 

A2 Wire 2 Pair 2 11 

B2 Wire 1 Pair 3 23 

A3 Wire 2 Pair 3 10 

133 Wire 1 Pair 4 22 

A4' .Wire 2 Pair 4 - 

B4 Wire 1 Pair 5 13 

A5 Wire 2 Pair 5 2 

135 Wire 1 Pair 6 14 

A6 Wire 2 Pair 6 1 

B6 Wire 1 Pair 7 16 

A7 Wire 2 Pair 7 3 

B7 Wire 1 Pair 8 17 

A8 Wire 2 Pair 8 4 

B8 Wire I Pair 9 21 

A9 Wire 2 Pair 9 8 

B9 Wire 1 Pair 10 20 

MO Wire 2 Pair lo 7 

BlO Wire I Pair 11 19 

A 1 1 Wire 2 Pair 11 6 

B11 Wire 1 Pair 12 18 

Al2 Wire 2 Pair 12 5 

B12 Drain Wire (Shield) 13 

Same as Terminal Block Terminal Number. See manuals GFK-0840 (standard mode) or GFK-0781 (follower 
mode) for terminal block details. 
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Table 10-7. I/O Cable Wire Coding for IC693CBL317 and IC693CBL320 

1/0 Connector 
Pin Number Cable Wire Color Codes 

25-Pin Connector 
Terminal Number I 

no connection Wire 1 Pair I (Brown/Black) 25 

Al Wirc 2 Pair 1 (Brown) 12 

131 Wire 1 Pair 2 (Red/Black) 24 

A2 Wire 2 Pair 2 (Red) 11 

B2 Wire 1 Pair 3 (Orange/Black) 23 

A3 Wire 213.air 3 (Orange) 10 

B3 Wire 1 Pair 4 (Yellow/Black) 22 

A4 Wii-e 2 Pair 4 (Yellow): 9 

B4 Viie i Pair'5(Green/BlaCk) 1 

AS Wire 2 Pair 5 (Green) 2 

B5 Wire 1 Pair 6 (Blue/Black) 14 

A6 Wire 2 Pair 6 (Blue) 1 

B6 Wire 1 Pair 7 (Violet/Black) 16 

A7 Wire 2 Pair 7 (Violet) 3 

B7 Wire 1 Pair 8 (White/Black) 17 

A8 Wire 2 Pair 8 (White) 4 

B8 Wire I Pair 9 (Gray/Black) 21 

A9 Wire 2 Pair 9 (Gray) 8 

B9 Wire 1 Pair 10 (Pink/Black) 20 

A10 Wire 2 Pair 10 (Pink) 7 

B 10 Wire 1 Pair 11 (Light Blue! 
Black) 

19 

All Wire 2 Pair 11 (Light Blue) 6 

B11 Wire 1 Pair 12 (Light Green/Black) 18 

Al2 Wire 2 Pair 12 (Light Green) 5 

External Ring Terminal Drain Wire (Shield) 2 13 

Same as Terminal Block Terminal Number. 
16 gauge wire, green w/yellow tracer. 8" length (from back of connector), terminates with a 

#I0 ring terminal. 
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Cables E. 
IC693CBL315 
I/O Interface Cable (24-Pin) for 32 Point Modules 

Function of cable 

Note: This cable became obsolete in late 1998. It was replaced by two cables: 
IC693CBL327 and IC693CBL328. See the data sheet for these cables 
for details. The replacement cables have right-angle connectors to 

reduce the clearance space required in front of the PLC. 

. . . 

Thi'S'..prewired.cable.is available for use with all Series'90:30 high7idensity (32.0oint),I/0 modules . 

that use the Fujitsu 24-pin user I/O connector. Eacb of these modules has two of these connectors 
mounted side-by-side. I/O Interface cables have a 24-pin connector on one end for connection to 
the module, and stripped and tinned wires on the other end. Catalog numbers for 32 point modules 
having two 24-pin connectors are: IC693MDL654, IC693MDL655, IC693MDL752, and 
IC693MDL753. 

Connections to input circuits are made from the user's input devices to two male (pin-type) 24-pin 
connectors (FujitsuTCN-365P024-AU) mounted on the front of the module. The connector 
mounted on the right of the module (front view) interfaces with groups A and B; the connector on 
the left side of the module interfaces with groups C and D. If a different length cable is required 
for connections to these modules, you can build your own cable. 

Length = 10' (3 meters) 

Figure 10-31. IC693CBL315 Cable 

Building Custom Length Cables for 24-Pin Connectors 

GFK-0356Q 

00 B1 Al 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 B12Al2 

Connector: Fujitsu FCN- 365S024 -AU 

Cables connecting the module to field devices can be built to length as required for individual 
applications. You must purchase the mating female (socket type) 24-pin connectors. The 24-pin 
connector kit can be ordered as an accessory kit from GE Fanuc. Catalog numbers for these 
connectors and their associated parts are listed in the following table. The list includes catalog 
numbers for three types of connectors: solder pin, crimp pin, and ribbon cable. Each accessory kit 
contains enough components (D-connectors, backshells, contact pins, etc.) to assemble ten single- 
ended cables of the type specified for each kit. 
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Table 10-8. Catalog Numbers for 24-Pin Connector Kits 

GE Fanuc 
Catalog Number 

Vendor 
Catalog Number Description. 

IC693ACC316 

(Solder Eyelet Type) 

FCN-361J024-AU Solder eyelet receptacle 

FCN-360CO24-B Backshell (for above) 

IC693ACC317 

(Crimp Type) 

FCN-363J024 Crimp wire receptacle 

FCN-363J-AU Crimp pin (for above, 24 needed) 

FCN-360CO24-B Backshell (for above) 

IC693ACC318 

(Ribbonor IDC Type) 

FCN-367J024-AUF IDC (ribbon) receptacle, closed cover 

FCN-367J024-AUH IDC (ribbon) receptacle, open cover 

Additional tools. from. ujitsu are required to properly assemble the crimped contact and ribbon' 
cable typ.e-connectors. The solder eyeletConneetors (as provided in IC693ACC316) do not require 
any special tooling. 

Crimped Contact Connectors (as provided in IC693ACC317) require : 

Hand Crimping Tool FCN-363T-T005/H 
Contact Extraction Tool FCN-360T-T001/H 

Ribbon Cable Connectors (as provided in 1C693ACC318) require : 

Cable Cutter 
Hand Press 
Locator Plate 

FCN-707T-T001/H 
FCN-707T-T101/H 
FCN-367T-T012/H 

These tools need to be ordered from an authorized Fujitsu distributor. Three of the largest US 
distributors for Fujitsu connectors are Marshall at (800)522-0084, Milgray at (800)MILGRAY, and 
Vantage at (800)843-0707. If none of these distributors service your area, then contact Fujitsu 
Microelectronics in San Jose, California, USA via telephone at (408) 922-9000 or via fax at (408) 
954-0616 for further information. 

It is recommended that you order any necessary connector tooling with sufficient lead time to meet 
your assembly requirements for these connectors. These tools are generally not stock items and 
can have significant lead times from distribution. If you have any further questions about this 
issue, please feel free to contact the GE Fanuc PLC Technical Support Hotline at 1-800-GE 
FANUC (1-800-433-2682), or International dial direct 804-978-6036. 

Pin connections with color codes are shown in the following table. Cables are made of 12 twisted 
pairs; wire size is #24 AWG (0.22mm2). 
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Cables 10 Aik 
11/ 

Table 10-9. Wire List for 24-Pin Connectors 

Pin 
Number 

l'iir # Wire Colin. Code 

Al 1 BROWN 

A2 1 BROWN/BLACK 

A3 2 RED 

A4 2 RED/BLACK 

A5 3 ORANGE 

A6. 3 ORANGE/BLACK 

A7 ' ' 4 YELLOW 

A8 .: 4 YELLOW/BLACK 

A9; i.1,., , . :5 1: .. DARK GREEN 

A 1 0 I: i (.: . '5.,' DARK GREEN/BLACK 

All 6 DARK BLUE 

Al2 6 DARK BLUE/BLACK 

B ROW 
12 321 

Pin Number 1 Pair # Wire Color Code 

B1 7 VIOLET 

B2 7 VIOLET/BLACK 

B3 8 WHITE 

B4 8 WHITE/BLACK 

B5 9 GRAY 

B6 9 GRAY/BLACK 

B7 10 PINK 

B8 10 PINK/BLACK 

B9 11 LIGHT BLUE 

1310 11 
, 

LIGHT BLUE/BLACK 

B11 12 LIGHT GREEN 

B12 12 LIGHT GREEN/BLACK 

0 T-T-TITT-Vir-ITA 

A ROW 
/ 

12 

NOTE 

321 

CONNECTOR 

Each wire pair has a solid color wire and that same color 
wire with a black tracer. For example, Pair 1 has a solid 
brown wire paired with a brown wire with a black tracer. 

Replacement/Obsolescence Information 

GFK-0356Q 

Cable IC693CBL315 (now obsolete also) replaced cable IC693CBL310 when that cable 

became obsolete. The only difference between these two cables is in the wire color coding. 

When cable IC693CBL315 became obsolete, the replacement for these cables became. 
IC693CBL327 and IC693CBL328. Cables IC693CBL310/315 have straight connectors. 
Cables IC693CBL327/328 have right angle connectors. The right angle connectors require 
less depth in front of the PLC, so allow the use of a smaller enclosure in some applications. 

Connector Depth for IC693CBL315 

The following illustration shows the space required in front of the PLC when this cable is 

connected to a module. The depth of the cabinet that the PLC is mounted in should allow for the 

depth added by this connector. 
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1 5-2 5" 
Typical 2.187" 

Figure 10-32. Dimensions for Depth of Connector in front of PLC 
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IC693CBL316 
Serial Cable, 9-Pin D-Shell to RJ-11 Connector 

Description 

The IC693CBL316 cable is a 3-feet (I meter) long, shielded cable with a 9-pin D-shell connector 
one end and a 6-pin RJ-I 1 connector on the other. This cable is also known as a "Station Manager 
Cable.7 This cable can interconnect RS-232 ports without the need for a converter. 

Typical Applications 

GFK-0356Q 

Connect a Personal Computer's 9-pin serial port to the RJ-11 faceplate serial port on CPUs 
351, 352, and 363 for programming, configuring, firmware updating, and monitoring purposes. 

Connect a Personal Computer's 9-pin serial port to the Station Manager port on an 
IC693CMM321 Ethernet module, a IC693CPU364 CPU, or a IC693CPU374 CPU module. 

Connect a Personal Computer's 9-pin serial port to an IC693DSM302 module's RJ-11 COMM 
port for loading motion programs (1 - 10) and firmware. 

Connect a Personal Computer's 9-pin serial port to an IC693DSM314 module's RJ-11 COMM 
port for loading firmware (motion programs for this module are loaded across the PLC 
backplane). 

RJ-11 
CONNECTOR 

9-PIN 
FEMALE 

CONNECTOR 

4/ 1, 4 

9-Pin Connector Pin Number RJ-11 Connector Pin Number 

7 I (Red) 

2 2 (Yellow) 

5 3 (Green) 

5 4 (Brown) 

3 5 (Black) 

8 6 (Orange) 

Figure 10-33. IC693CBL316A Serial Cable Illustration and Connector Pinouts 
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IC693CBL321/322/323 
I/O Faceplate Connector to Terminal Block Connector, 24-Pin 

Note: These cables became obsolete in late 1998. They were replaced by six 
cables: IC693CBL329, IC693CBL330, IC693CBL331, 
IC693CBL332, IC693CBL333, and IC693CBL334. See the data sheet 
for these cables for details. The replacement cables have right-angle 
connectors to reduce the clearance space required in front of the PLC. 

Function of cable 

These cables are used with 16 -point I/O modules that are equipped with a TBQC I/O faceplate 
adapter. Each cable has a straight 24-pin female connector on both ends. Each cable provides a 

connection from the module to a connector mounted on a terminal block assembly. These cables 
are wired pin-to-pin (that is, pin Al to pin Al, pin A2 to pin A2, etc.). An I/O faceplate assembly 
(catalog number IC693ACC334) is required which snaps onto the module in place of the module's 
standard 20-pin terminal block assembly. Five different terminal blocks are available to allow a 
variety of I/O modules to use this accessory (see Appendix H for details on the TBQC assemblies). 

Cable Specifications 

Item Description 

Cable Length" 
IC693CBL321 
IC693CBL322 
IC693CBL323 

3 feet (I meter), 
6 feet (2 meters) 
1.5 feet (0.5 meters) 

Cable Type: 12 twisted pairs with overall aluminum polyester shield and 
drain wire. 

#24 AWG 

24 Pin Female Connectors (2): Equivalent to Fujitsu FCN-363J024, or equivalent. 

* Length of cable is measured from backs of connector shells as shown in figure on next page. 

The connector on the I/O faceplate is oriented as shown below, with the rows labeled AI -Al2 
and BI-B12. Al and B I are towards the top of the module faceplate. 
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B1 

B12 

GFK-0356Q 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

Al 

Al2 

Top of I/O Faceplate 
, . 

Cables 10 ilk 

Figure 10-34. Connector Orientation on I/O Faceplate 

I, Length -PI 
IC693CBL321 3 feet (1 meter) 
IC693CBL322 6 feet (2 meters) 

IC693CBL323 1.5 feet (0.5 meter) 

Length is measured from backs of connector shells as shown above 

Figure 10-35. I/O Faceplate to Terminal Block Cable 

Connector Depth 

Al 00 B1 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

Al2 B12 

The following illustration shows the space required in front of the PLC when this cable is 
connected to a module. The depth of the cabinet that the PLC is mounted in should allow for the 
depth added by this connector. 
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1 5-2 5" 
Typical 2.187 

Figure 10-36. Dimensions for Depth of Connector in front of PLC 
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IC693CBL327/328 
I/O Interface Cables with Right Angle 24-Pin Connector 

Description 

Applications 

GFK-0356Q 

Note: These cables replace obsolete I/O Interface cable IC693CBL315. These 
replacement cables have right-angle connectors to reduce the clearance 
space required in front of the PLC. These replacement cables use the 
same pin-outs as the obsolete cables. 

These cables.each have a right-angle 24-pin connectorzOnonesnd,and,a set of stripped wire ends 
on the other. These two cableS are identical except fa their opposite connector orientations. This 
difference in the cables' connector orientations is for the purpose of matching the opposing 
connector orientations on the dual-connector type of 32-point I/O modules. 

10 Feet (3 Meters) 

Figure 10-37. C693CBL327/328 Cables 

Note 

Each conductor in these 24-conductor cables has a current rating of 1.2 Amps. If 
using these cables with a 16-point Output module with a higher output current 
rating, you must use the lower value of 1.2 for the maximum load current rating . 

If you have field devices that require more than 1.2 Amps, do not use a TBQC 
assembly. Use the standard Terminal Board instead. 

These cables are for use with Series 90-30 I/O modules that have the Fujitsu 24-pin user I/O 
connector. There are two categories of these modules: 

32 point modules with two 24-pin connectors (IC693MDL654, IC693MDL655, 
IC693MDL752, and IC693MDL753). The IC693CBL327 cable is for the modules' left side 
connector (front view), and the IC693CBL328 cable is for the modules' right side connector. 
The modules' right side connector interfaces with I/O circuit groups A and B; the modules' left 
side connector interfaces with groups C and D. See Chapter 7, "Input and Output Modules" 
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Specifications 

for a drawing of these modules. See GFK-0898, the Series 90-30 PLC I/O Module 
Specifications Manual, for details about these modules. 

16-point modules that are equipped with the TBQC I/O faceplate adapter. See Appendix H 

for information on the TBQC (Terminal Block Quick Connector). Use the IC693CBL328 
right side cable for this application. 

If a different length cable is required, you can build your own cable, but only straight connector kits 
are currently available. See "Building Custom Length Cables" below. 

Cable Length 10 feet (3 meters) 

Connector Fujitsu FCN-365S024-AU 

Connector Depth for Cables IC693CBL327/328 

The following figure shows that these cables extend 2" out from the face of the modules they are 
connected to. The depth of the cabinet that the PLC is mounted in should allow for the 2" depth 
added by this connector. 

Series 90-30 
I/O Module 

2.0" 

Figure 10-38. Dimension for Depth of Connector for IC693CBL327/328 
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Building Custom Length 24-pin Connector Cables 

GFK-0356Q 

Cables connecting the module to field devices can be built to length as required for individual 
applications. You must purchase the mating female (socket type) 24-pin connectors. The 24-pin 
connector kit can be ordered as an accessory kit from GE Fanuc. Catalog numbers for these 
connectors and their associated parts are listed in the following table. The list includes catalog 
numbers for three types of connectors: solder pin, crimp pin, and ribbon cable. Each accessory kit 

contains enough components (D-connectors, backshells, contact pins, etc.) to assemble ten single- 
ended cables of the type specified for each kit. 

Table 10-10. Catalog Numbers for 24Pin Connector Kits 

GE Fanuc 
1, 'Catalog Numbers 

Vendor 
Catalog Number pescriptidn ': 

IC693ACC316 

(Solder Eyelet Type) 

FCN-361J024-AU Solder eyelet receptacle 

FCN-360CO24-B Backshell (for above) 

IC693 ACC317 

(Crimp Type) 

FCN- 363J024 Crimp wire receptacle 

FCN-363J-AU Crimp pin (for above, 24 needed) 

FCN-360CO24-B Backshell (for above) 

IC693ACC318 ' 

(Ribbon or IDC Type) 

FCN-367J024-AUF IDC (ribbon) receptacle, closed cover 

FCN-367J024-AUH IDC (ribbon) receptacle, open cover 

Additional tools from Fuji su are required to properly assemble the crimped contact and ribbon 
cable type connectors. The solder eyelet connectors (as provided in 1C693ACC316) do not require 
any special tooling. 

Crimped Contact Connectors (as provided in IC693ACC317) require 
Hand Crimping Tool FCN-363T-T005/H 
Contact Extraction Tool FCN-360T-T001/H 

Ribbon Cable Connectors (as provided in IC693ACC318) require : 

Cable Cutter 
Hand Press 
Locator Plate 

FCN-707T-T001/H 
FCN-707T-T 101/H 
FCN-367T-T012/H 

These tools need to be ordered from an authorized Fujitsu distributor. Three of the largest US 
distributors for Fujitsu connectors are Marshall at (800)522-0084, Milgray at (800)MILGRAY, and 
Vantage at (800)843-0707. If none of these distributors service your area, then contact Fujitsu 
Microelectronics in San Jose, California, USA via.telephone at (408) 922-9000 or via fax at (408) 
954-0616 for further information. 

It is recommended that you order any necessary connector tooling with sufficient lead time to meet 
your assembly requirements for these connectors. These tools are generally not stock items and 
can have significant lead times from distribution. If you have any further questions about this 
issue, please feel free to contact the GE Fanuc PLC Technical Support Hotline at 1-800-GE 
FANUC (1-800-433-2682), or International dial direct 804-978-6036. 

Pin connections with color codes are shown in the following table. Cables are made of 12 twisted 
pairs; wire size is #24 AWG (0.22mm2). 
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Table 10-11. Wire List for 24-Pin Connectors 

Pin 
Number 

Pair # Wire Color Code 

Al 1 BROWN 

A2 1 BROWN/BLACK 

A3 2 RED 

A4 2 RED/BLACK 

AS 3 ORANGE 

A6 3 ORANGE/I3LACK 

A7 4 YELLOW 

A8 4 YELLOW/BLACK 

A9 5 DARK GREEN 

A 1 0 5 DARK GREEN/BLACK 

All 6 DARK BLUE 

Al2 6 DARK BLUE/BLACK 

ROW 12 3 2 1 

++++41-1-++++ ++++.1-++++++ 

Pin Number Pair # Wire Color Code 

B1 7 VIOLET 

B2 7 VIOLET/BLACK 

B3 8 WHITE 

B4 8 WHITE/BLACK 

B5 9 GRAY 

B6 9 GRAY/BLACK 

B7 10 PINK 

B8 10 PINK/BLACK 

B9 11 LIGHT BLUE 

B I 0 I1 LIGHT BLUE/BLACK 

1311 12 LIGHT GREEN 

B12 12 LIGHT GREEN/BLACK 

A ROW 12 321 

NOTE 

CONNECTOR 

Each wire pair has a solid color wire and that same color 
wire with a black tracer. For example, Pair 1 has a solid 
brown wire paired with a brown wire with a black tracer. 

Connector Depth for Custom Built Cables 

Because custom built cables use a straight connector, they require more space in front of the PLC 
than is required for a factory built cable, which has a right-angle connector. The following figure 
shows the space required in front of the PLC when this cable is connected to a module. The depth 
of the cabinet that the PLC is mounted in should allow for the depth added by this connector. 
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1 5-2.5" - 

:'. Typical 2.18T 

PLC (Side View) 

Figure 10-39. Dimensions for Depth of Connector in front of PLC for Custom Built Cables 

Possible Uses for These Cables (Factory or Custom Built) 

GFK-0356Q 

Connecting from the 24-pin connectors on a 32-point module to either a user-supplied terminal 
strip/block or directly to I/O field devices (switches, lights, etc.). 

Connecting from the 24-pin connector on a I 6-point module that has a TBQC I/O faceplate 
adapter to either a user-supplied terminal strip/block or directly to I/O field devices (switches, 
lights, etc.). Use the right side cable, IC693CBL328, for this purpose. See Appendix H for 
information about TBQC (Terminal Block Quick Connect) options. 

Connecting from the 24-pin connectors on a 32-point module through a conduit to a Terminal 
Block Quick Connect terminal block. This can be accomplished by attaching one of the 
optional 24-pin connectors to the stripped end after pulling the cable through the conduit. See 
the section "Building Custom Length Cables" for information on the connector options. See 
Appendix H for information about TBQC (Terminal Block Quick Connect) options. 

r Connecting from the connector on a 16-point module that has a TBQC I/O faceplate adapter 
through a conduit to a TBQC terminal block. This can be accomplished by attaching one of 
the optional 24-pin connectors to the stripped end after pulling the cable through the conduit. 
Use the right side cable, IC693CBL328, for this purpose. See the section "Building Custom 
Length Cables" for information on the connector options. See Appendix H for information 
about TBQC (Terminal Block Quick Connect) options. 
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1C693CBL329/330/331/332/333/334 Cables 
24-Pin I/O Faceplate Connector to Terminal Block Connector 

Description 

Note: These cables replace obsolete cables 1C693CBL321/322/323. The 
obsolete cables had straight connectors. These replacement cables have 
right-angle connectors to reduce the clearance space required in front of 
the PLC. They use the same pin-outs as the obsolete cables. 

:These cables all have- aright -angle 24-pin Connector on each:end: They areidentical except for 
connector orientation (right side and left side jypes) and cable 'The difference in connector.. 
orientation is to allow thern'to work with the dual-connector type of 32-point I/O modules. These 

cables are wired pin-to-pin (that is, pin Al to pin Al, pin A2 to pin A2, etc.). Similar cables are 

available in a 3 meter length that have a right angle connector on one end and stripped leads on the 

other (see the data sheet for the IC693CBL327/328 cables for further information). 

Cable Length (see table) 

Figure 10.40. 1C693CBL32913301331133213331334 Cables 

Note 

Each conductor in these 24-conductor cables has a current rating of 1.2 Amps. If 
using these cables with a 16-point Output module with a higher output current 
rating, you must use the lower value of 1.2 for the maximum load current rating . 

If you have field devices that require more than 1.2 Amps, do not use a TBQC 
assembly. Use the standard Terminal Board instead. 
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Table 10-12. TBQC Cable Cross-Reference Table 

Cable Catalog 
Number 

Cable Description 
and Length 

Replaces Obsolete 
Cable Number 

IC693CBL329 Dual 24-pin, 90 deg. connectors, Left Side 
Cable length = 1.0 Meter 

IC693CBL321 

IC693CBL330 Dual 24-pin, 90 deg. connectors, Right Side 
Cable length = 1.0 Meter 

IC693CBL321 

IC693CBL331 Dual 24-pin, 90 deg. connectors, Left Side 
Cable length = 2.0 Meters 

IC693CBL322 

IC693CBL332 Dual 24-pin, 90 deg. connectors, Right Side 
Cable length = 2.0 Meters 

IC693CBL322 

IC693CBL333 Dual 24-pin, 90 deg. connectors, Left Side 
Cable length = 0.5 Meter 

IC693CBL323 

IC693CBL334 Dual 24-pin, 90 deg. connectors, Right Side 
Cable length = 0.5 Meter 

IC693CBL323 

Cable Kits 

IC693CBK002 Cable Kit. Includes both the IC693CBL329 (left side) and IC693CBL330 (right 
side) cables 

IC693CBK003 Cable Kit. Includes both the IC693CBL331 (left side) and IC693CBL332 (right 
side) cables 

1C693CBK004 . Cable Kit. Includes both the IC693CBL333 (left side) and IC693CBL334 (right 
side) cables 

Connector Depth 

The following figure shows that the cable connectors extend 2" out from the face of the Series 90- 
30 modules they are connected to. The depth of the cabinet that the PLC is mounted in should 
allow for the 2" depth added by this connector. 

Series 90-30 
I/O Module 

Figure 10-41. Dimension for Depth of Connector 
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Applications 

These cables connect from Series 90-30 I/O modules that use the Fujitsu 24-pin I/O connector to 

Terminal Block Quick Connect (TBQC) blocks. There are two categories of these modules: 

32 point modules with two 24-pin connectors: IC693MDL654, IC693MDL655, 
IC693MDL752, and IC693MDL753. The IC693CBL329/331/333 cables are for the modules' 
left side connector (front view), and the IC693CBL330/332/334 cables are for the modules' 
right side connector. The modules' right side connector interfaces with I/O circuit groups A 
and B; the modules' left side connector interfaces with groups C and D. The other end of the 

cables connect to the TBQC IC693ACC337 terminal block. See GFK-0898, the Series 90-30 
PLC I/O Module Specifications Manual, for details about these modules. See Appendix H for 
information on the TBQC components. 

:16-point,modules that are equipped with the TBQC faceplate adapter. Usethe 
IC693CBL330/332/334 right side cables,for this application. See Appendix H for information 
on the TBQC (Terminal Block Quick Connector) componenti. ' 
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IC693CBL340/341 PTM Interface Cables 

These cables connect the PTM Processing module to the PTM Interface board. The only difference 

between the two cables is their lengths: 

IC693CBL340 is 19 inches (0.5 meter) long 

IC693CBL341 is 39 inches (1 meter) long 

PTM Interface Cable 

*Length of 1C693CBL340 Cable is 19" (0.50 meter) 

*Length of IC693CBL341 Cable is 39" (1 meter) 

Figure 10-42. Figure IC693CBL3401341 PTM Interface Cables 

Series 90-30 PLC 

mill1111111111 

Processing Module 

IC693CBL340/341 PTM Cabls 

Interface Board 

Figure 10-43. PTM Component Mounting and Cable Connection 

Warning 

The PTM Interface board connects to hazardous voltages. Before installing, 
testing, or troubleshooting this board, you should refer to the complete 
instructions in this manual. Failure to follow the guidelines in the PTM 
User's Manual may result in personal injury, equipment damage, or both. 
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PTM Products Ordering Information 

The Processing module and its Interface board are considered to be a matched set. Therefore, they 
are not sold separately. The two cables, however, may be ordered as separate items. There are four 
catalog numbers in the PTM product line: 

IC693PTM100 - Contains the Processing module, its matched Interface board, and the 
19" (0.5 meter) interface cable. 

IC693PTM101 - Contains the Processing module, its matched Interface board, and the 

39" (I meter) interface cable. 

IC693CBL340 - 19" (0.5 meter) interface cable. 

IC693CBL341 - 39" (I meter) interface cable. 

Checking the IC693CBL340/341 Cables 

The following information is supplied for the purpose of troubleshooting only (making continuity 
checks of the cable). These cables have straight through connections (pin 1 connects to pin 1, pin 2 

connects to pin 2, etc.), although some pins have no connections. One end is connected to a male, 
all plastic DB-25 connector. The other end is connected to a female, all plastic DB-25 connector. 
The cable is a twisted-pair type, connected to minimize noise and crosstalk between signals. 

Warning 

These cables connect to a circuit board that has hazardous voltages present. 
These cables are carefully made to ensure the safety of the user and 
associated equipment. Therefore, we recommend you use only factory-built 
cables. 

10-66 Series 90-30 PLC Installation and Hardware Manual - August 2002 GFK-0356Q 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 678 of 820



Cables 10 

Documentation 

Connector Pin 
Number (Either End) Signal Name and Function 

I VG+, Voltage Generator positive lead 

2 IN+, Current Neutral positive lead 

3 VA+, Voltage phase A positive lead 

4 IA+, Current phase A positive lead 

5 No Connection 

6 VB+, Voltage phase B positive lead 

7 IB-1-, Current phase B positive lead 

8 VC+, Voltage phase C positive lead 

9 IC+, Current phase C positive lead 

10 Cable shield 

11 No Connection 

12 Frame Ground 

13 No Connection 

14 VG-, Voltage Generator negative lead 

15 IN-, Current Neutral negative lead 

16 VA-, Voltage phase A negative lead 

17 IA-, Current phase A negative lead 

18 No Connection 

19 VB-, Voltage phase B negative lead 

20 IB-, Current phase B negative lead 

21 VC-, Voltage phase C negative lead 

22 IC-, Current phase C negative lead 

23 No Connection 

24 No Connection 

25 Frame Ground 

GFK-1734, Series 90-30 PLC Power Transducer Module User's Manual 
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Chapter 

11 
Programmer Hardware Products 

Products Discussed in this Chapter 

The following table lists the programmer hardware products discussed in this chapter. Some of the 

items are no longer available but are documented here for the convenience of customers still using 
them. 

Catalog Number Description Comment 

IC640WM1310 , Work Station Interface (WSI) Board For Workmaster or IBM PC and 
compatibles. 

IC640WM1320 Work Station Interface (WSI) Board For Workmaster II or IBM PS/2 and 
compatibles. 

IC690ACC900 RS-422/485 to RS-232 Converter No longer available. Use 
IC690ACC901 Miniconverter. 

IC690ACC901 Miniconverter Converts RS-422/485 to RS-232. 

IC693PRG300 Hand-Held Programmer (HHP) Used to configure and program Series 
90-30 PLCs (except for CPU374). 

IC693ACC303 Memory card for HHP Plugs into HHP. Used for file storage. 

IC693PIF30l Personal Computer Interface Card Installs in PC. Enables PC to control 
PLC I/O. 

1C693PIF400 Personal Computer Interface Card More powerful than the 10693P1F301. 

IC655CCM590 
(IC630CCM390) 

Isolated Repeater/Converter (also know 
as the "Brick") 

No longer available. Use 
IC690ACC903 Port Isolator. 

lC690ACC903 Port Isolator Provides isolation for PLC serial port. 

GFK-0356Q 
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IC640WM1310/320 Work Station Interface Boards 

The Work Station Interface (WSI) board provides an RS-485 serial interface between a Series 90- 
30 PLC and a PC-compatible programmer running Logicmaster 90-30/20/Micro software. This 
board is available in two versions. 

IC640WM1310 (serial operation only) for Workmaster or IBM PC XT or AT or compatible 
personal computers. 

IC647WMI320 (serial operation only) for Workmaster II or IBM PS/2 or compatible personal 
computers. 

The WSI board can be ordered as part of a package with Logicmaster 90-30/20/Micro 
programming software. When a Worlcmaster II computer was ordered as the programming device, 
the WSI board was installed at the factory. The WSI resides in a full length computer slot. The 
computer can be a Workmaster, Workmaster II, Cimstar industrial computer, or a PC-compatible 
personal computer. 

SERIAL OPERATION ONLY 
IC647WM1320 

Figure 11-1. WSI Board for the Workmaster II Computer 

WSI 
SERIAL 

SERIES 90-30 
SERIAL 
CABLE 

0 

D 
PROGRAMMER 

Figure 11-2. Location of WSI in a Series 1190-30 PLC System 
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i Programmer Hardware Products II 

Replacing Workmaster Computers 

The Workmaster and Workmaster 11 computers are no longer available. However, the Work 
Station Interface boards are still sold, largely to support customers still using the Workmaster and 
related products. GE Fanuc currently sells industrially hardened programming computer/software 
packages that are updated replacements for the Workmaster computers. For details, please contact 
the GE Fanuc Hotline at 1-800-GE FANUC (1-800-433-2682), or for international customers, 
direct dial 804-978-6036. 

IC690ACC900 RS-4221RS-485 to RS-232 Converter 

GFK-0356Q 

This item is-no. longer available. The information provided in this manual is for the 
convenience of those still using this product. 

Note 

GE Fanuc offers the IC690ACC901 NIiniconverter kit, documented in the 
next section of this chapter, as a replacement for the IC690ACC900 
Converter. 

This Converter lets you connect a standard RS-232 serial port, such as found on a PC-compatible 
computer, to the RS-422/RS-485 ports in a Series 90-30 PLC. 

If using a Workmaster I1 computer, this converter eliminates the need to have a Work Station 
Interface board. 

This converter is a small, self-contained device that requires only a cable connection to the Series 
90-30 RS-422/RS-485 port on one end and a cable connection to the RS-232 port on the opposite 
end. 

PROGRAMMER 

RS-485 

CONVERTER 

Figure 11-3. Example of IC690ACC900 Converter Connection 

The converter operates from a +5 VDC source, which is provided from the PLC backplane +5 

VDC bus through the cable connection. The pin assignments for the connections on the cable 
required for the RS-232 connection are compatible with available PCM compatible serial cables 
(IC690CBL701, PCM to Workmaster; IC690CBL705, PCM to Workmaster II; and IC690CBL702, 
PCM to PC-AT). The RS-422/RS-485 connection at the Series 90-30 serial port on the power 
supply can be made with an available cable (same cable that is used with the Hand-Held 
Programmer), IC693CBL303. 

The three PCM compatible cables (IC690CBL701/702/705) are 10 feet (3 meters) in length, and 
the HHP compatible cable (IC693CBL303) is 6 feet (2 meters) in length. For those user's who 
may want to build their own cables, pin assignments and recommended cable types for both cables 
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required for use with the converter are provided in the "Cables" chapter of this manual. For 
detailed information on this converter, refer to Appendix B. 

The IC690ACC903 Port Isolator is available for applications requiring ground isolation or for 
connection distances up to 4,000 feet. For detailed information, refer to Appendix E. 

IC690ACC901 Miniconverter Kit 

The Miniconverter Kit consists of an RS-422 (SNP) to RS-232 Miniconverter, a 6 foot (2 meter) 
serial extension cable, and a 9-pin to 25-pin adapter. The 15-pin SNP port connector on the 
Miniconverter plugs directly into the serial port connector on the Series 90-30 power supply, 
Series 90-70 CPU, or Series 90-20 CPU. The 9-pin RS-232 port connector on the Miniconverter 
connects to an RS-232 compatible device. 

When used with an IBM PC-AT or compatible computer, one end of the extension cable plugs into 
the Miniconverter's 9-pin serial port connector, the other end plugs into the 9-pin serial port of the 
computer. The adapter (supplied with kit) is required to adapt the 9-pin serial port connector on 
the Miniconverter to the 25-pin serial port connector on the GE Fanuc Workmaster II computer, 
or an IBM PC-XT or PS/2 Personal Computer. The GE Fanuc Workmaster computer requires an 
additional adapter (not supplied with kit - please contact your local GE Fanuc PLC distributor) for 
use with the Miniconverter. 

The Miniconverter is shown in the following figure. For more information on the Miniconverter, 
refer to Appendix D. 

RS-422 
PORT 

Figure 11-4. IC690ACC901 Series 90 SNP Port to RS-232 Adapter 

RS-232 
PORT 
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Programmer Hardware Products 

IC693PRG300 Hand-Held Programmer (HHP) 

GFK-0356Q 

Some models of the Series 90-30 PLC can be programmed with the GE Fanuc Hand-Held 
Programmer (HHP). The HHP uses the Statement List Language. With the HHP, you can develop, 
debug, and monitor logic programs, monitor data tables, and configure PLC and 1/0 parameters. 

Note 

The user logic program in Series 90-30 CPU numbers 350 and above cannot be 
viewed or edited with the Hand-Held Programmer. You must use 
Logicmaster 90-30, Control, Versa Pro, or Logic Developer-PLC programming 
software with those CPUs. 

The HHP connects to the CPU serial port through a 15-pin D-type connector on the Series 90-30 
PLC power supply in the CPU baseplate. The physical connection is through a 6-foot (2-meters) 
long cable (IC693CBL303). This cable also provides power connections to the HHP, and provides 
a signal that tells the PLC that an HHP is attached. The HHP can be connected or disconnected 
while the PLC is powered-up. The HHP does not require communications parameter configuration 
in order to communicate with a PLC. This makes it useful for troubleshooting a communications 
problem between a PC and the PLC. 

SLOT 
FOR 

MEMORY 

CARD 

SERIAL PORT CONNECTOR 
TO CPU SERIAL PORT 

Figure 11.5. Hand-Held Programmer for the Series 90-30 PLC 
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HHP Features 

The HHP has a sealed-type keypad with tactile feedback and 42 keys, arranged in a matrix of six 

keys across by seven keys down. It has a two-line by 16 character LCD display screen. 

HHP Memory Card (IC693ACC303) 

The HHP has a slot for a removable memory card , which provides a means for non-volatile, off- 

line program storage and restoration. The memory card can only be used with CPU numbers 341 

through 341. CPU numbers 350 and above do not support either the HHP or the memory card. 

The memory card plugs into a connector accessed through a slot on the lower right side of the HHP 

(see previous figure). 

HHP Modes of Operation 

The HHP functionality is basically divided into four modes of operation that are selected through a 

key sequence on the keypad. 

Program Mode: 

Allows you to create, change, monitor, and debug Statement List logic. This mode also 
allows read, write, and verify functions with the memory card, EEPROM, or flash 

memory. 

Protection Mode 

Provides a way to control access to (protection of) certain PLC functions, including 

program logic, reference data, and configuration information. The use of this function is 

optional; however, it is convenient in that it allows you to protect parts of the PLC system 
from accidental or deliberate modification. Protection is provided through four levels of 
passwords assigned by the user. 

Data Mode 

Allows you to view, and optionally alter values in various reference tables. Several 
display formats can be selected in which to view this data: binary, hexadecimal, signed 
decimal, and timer/counter. 

Configuration Mode 

Allows you to define the types of I/O modules installed in the PLC system. You can also 
assign I/O module addresses to these modules. This feature is convenient in that it allows 
you to write and test logic programs using discrete references assigned to I/O modules that 
are not yet installed. In this mode, you can also configure CPU data, such as real-time 
clock , coil check, and HHP characteristics, such as keyclick on or off. 

Documentation 

For detailed information about the Hand-Held Programmer, refer to GFK-0402, the Series 
90-30/20/Micro Hand-Held Programmer User's Manual. 
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Programmer Hardware Products 

IC693P1F301/400 Personal Computer Interface (PCIF) Cards 

GFK-0356Q 

These two Personal Computer Interface cards (PCIF and PCIF2) provide an alternative method of 
controlling Series 90-30 I/O. Either card can be used in place of a Series 90-30 PLC CPU. These 
ISA-compatible cards can be installed in any IBM-PC/AT ISA bus computer. The cards are 
implemented using computer language software (for example, C), or PC control software. 

Table 11-1. Personal Computer Interface Card Comparison Table 

ITEM PCIF PCIF2 

Catalog Number IC693P1F301 10693P1F400 

Amount of I/0 controlled 1,280 bytes 25,886 bytes 

Number of Series 90-30 racks 
controlled 

Up to four Expansion or Remote 
racks 

Up to seven Expansion or Remote 
racks 

Slot requirement IBM-PC/AT ISA, 8-bit, half size IBM-PC/AT ISA, 16 -bit, full size 

Documentation GFK-0889 (IP1) GFK-I 540 (data sheet) 

DOS-BASED MICROSOFT C/TURBO C WINDOWS-BASED 
SOFTWARE PROGRAMS SOFTWARE 

DOS TSR ROUTINE OR 
C LIBRARY 

OR 
WINDOWS DLL 

MS-DOS MS-DOS MS WINDOWS 

SERIES 90-30 I/O 

I/O EXPANSION CABLE [ 

I/O EXPANSION CABLE 

PCIF or PCIF2 

I/O EXPANSION CABLE I/O EXPANSION CABLE 

SERIES 90-30 I/O 

I 

SERIES 90-30 I/O 

J 

SERIES 90-30 I/O 

_ 

5 OR 10 SLOT 5 OR 10 SLOT 50R 0 SLOT 5 OR 10 SLOT 
BASEPLATE BASEPLATE BASEPLATE BASEPLATE 

Figure 11-6. Example of PCIF Interface to Series 90-301/0 

Both of these PCIF cards have a 25-pin I/O expansion connector that connects to standard Series 
90-30 Expansion and Remote baseplates (see the "Baseplates" chapter) via I/O expansion cabling. 
Remote racks can be located up to 700 feet ( 213 meters) and Expansion racks up to 50 feet (15 

meters) from the personal computer. Several standard prewired I/O expansion cables are available 
from GE Fanuc. Alternately, custom length cables can be built. Please refer to the "Cables" 
chapter of this manual for information on standard and custom I/O expansion cables. 

These cards also provide connections to an internal watchdog-supervised RUN output relay 
contact. This contact is closed under normal operating conditions, but opens if the computer or 
software application fails, which makes it useful for interfacing with external safety circuits. 
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These cards support all Series 90-30 discrete and analog I/O modules (except 16-channel analog 
modules).. A variety_ of smart modules from Homer Electric, Inc. are also supported.- 

A C Language Interface software product, available from Homer Electric, works with both 
Borland Turbo C and Microsoft C. The source code for this interface is available from Homer 
Electric (catalog number HE693SRC844). 

Documentation 

Documentation for these cards is noted in the table above. Additional user's documentation is 

available from Homer Electric, Inc. 

IC655CCM590 Isolated Repeater/ Converter 

no longer available. The information provided in This manual is for the 
convenience of those still using this product. This product also went by an earlier catalog 
number, IC630CCM390, and is nicknamed, the "Brick." Details can be found in Appendix C. 

Note 

In most applications, the newer IC690ACC903 Port Isolator can be used in 
place of the IC655CCM590 Isolated Repeater/Converter. 

IC690ACC903 Port Isolator 

This product was produced to fill the need created when the IC655CCM590 Isolated 
Repeater/Converter became obsolete. It provides 500 volts of isolation between connected RS-485 
ports. It can be used in either single or multi-drop applications, and has a cable length working 
distance of 4,000 feet (1,219 meters). It is physically smaller than the IC655CCM590. For details 
about this product, please refer to Appendix D. 
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Chapter 

12 
System Design 

Introduction 

This chapter is not intended to cover every possible aspect of designing a Series 90-30 system, but 
it does provide you with basic product selection guidelines and with help in finding the information 
you need. 

Step 1: Planning Your System 

Planning is an important part of designing a system. The better you plan the system, the less 
trouble you will have installing and implementing it. The following list discusses some basic 
things to know or have when planning your system: 

® Expectations. If a new system, what is it expected to do? If retrofitting an existing system, 
what does it do now, and what is it expected to do after it is retrofitted. 

Specifications (preferably in writing). These include such things as operating environment 
information, speed, accuracy, repeatability, size, conformance to standards, cost restrictions, 
time requirements, etc. 

Documentation. If retrofitting existing equipment, you can refer to its documentation (layout 
drawings, schematics, etc.). If the documentation is lost, perhaps a copy is available from the 
manufacturer. Additional information may be gathered from discussions with the equipment 
operators and maintenance technicians. For a new design, there are probably mechanical or 
process drawings of the equipment. 

Step 2: Determining 110 Requirements 

This step comes next because other Series 90-30 component choices are dependent on the number 
of I/0 points required. In particular, the number of modules required, and their locations, 
determines what type and how many baseplates are needed and also is a major factor in CPU 
selection. Note that there are some restrictions on the maximum number of certain types of 
modules (Analog I/O and Option) that can be supported in one PLC system. See the table 
"Maximum Number of Modules Per System" for data. 

To start, determine how many I/O points, both analog and discrete, are needed for your system. 
If retrofitting an existing system, use the schematic diagrams for the system. If designing a 

new system, use the mechanical drawings or specifications to determine what inputs and 
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outputs are needed. Make a list of inputs and outputs needed, separating them into four types: 
Discrete Input, Discrete Output, Analog Input, Analog Output. If there are any special 
requirements, such as fast response, etc., make a note of them on the page. Also, if parts of 
your system are physically separated from other parts, requiring Expansion or Remote Racks, 
create a separate list for each location. 

When you have finished developing your I/O lists, determine how many I/O modules of each 
type you need. Although the "I /O Modules" chapter in this manual contains brief descriptions, 
you should refer to GFK-0898, Series 90-30 PLC I/O Module Specifications Uier's Manual 
for complete details. 

Additional I/O Module Selection Factors 

111 Voltage/Current RequireMents.- A wide: variety' 'ofpossible operating:.voltage and,current 
requirements can be met with Series 90-30 I/O modules. 

Positive or Negative Logic - The applicable type can be selected to match sink or source 
signal requirements. See GFK-0898, Series 90-30 PLC I/O Module Specifications User's 
Manual, for details. 

Isolation Requirements - Isolated discrete I/O and relay output modules may be selected to' 
meet isolation requirements. 

Hard Contact' Requirements - Relay output modules can be used. 

Cost - The selection of certain modules can possibly reduce the number of racks required in 
your system. For example, 32-point discrete I/O modules can save rack space compared to 
lower density modules. 

Standardization - Sometimes a company standardizes on particular types of modules to 
simplify training or stocking of spare parts. 

Response Time and Noise immunity - In general, higher response speed is attained at the 

sacrifice of some noise immunity. Therefore, if high response speed is not a requirement, it 

would be better to select a slower I/0 module that has higher noise immunity. However, all 
I/O modules, regardless of their response time rating, have a reasonable level of noise 
immunity. Note that the IC693APU305 I/O Processor Option module, with its 500us update 
time, can handle I/O signals that are too fast for the CPU to handle directly (see GFK-1028, 
Series 90-30 I/O Processor Module User's Manual). 

Step 3: Selecting Option Modules 

There are several application requirements that determine Option module selection. However, note 
that there are some restrictions on the maximum number of certain types of modules (Analog and 
Option) that can be supported in one PLC system. See the table "Maximum Number of Modules 
Per System" for data. 

Interfacing with a Particular Protocol or Standard - CCM, Ethernet, FIP, Genius, RTU, 
SNP, etc. 

Interfacing with GE Fanuc CNC controls - Use the IC693BEM320 and IC693BEM321 I/O 
Link modules. 

Distance - Genius controller modules can communicate at distances up to 7,500 feet (2,286 
meters). Serial communications using the RS-485 standard can cover up to 4,000 feet 
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System Design and Layout 

GFK-0356Q 

(1,219 meters). FIP networks are rated for 1,640 feet (500 meters). Modules with serial ports 
communicating via modems and telephone lines or satellite links can cover unlimited 
distances. 

High speed inputs - The IC693APU300 High Speed Counter can be used with encoders to 

count high speed pulse trains. The IC693APU305 I/O Processor module is an intelligent 
module that can satisfy high speed input and output requirements independent of the PLC scan. 

Motion needs - The IC693APM301/302, IC693DSM302, and IC693DSM314 motion control 
modules work with servo motor controllers and other motion devices. The IC693APU300 
High Speed Counter module counts high speed pulses from encoders for use in measuring 
motion-related data. 

Temperature control - The IC693TCM302 Temperature Control Module (TCM) has 
thermocouple inputs and PWM outputs. 

Extended features - Where there are two or more Option module choices for a particular 
application, often an extended feature requirement determines which one to choose. For 
example, there are two Ethernet choices, the IC693CMM321 and the 1C693CPU364, but only 
the IC693CPU364 has Ethernet Global Data (EGD) capability. 

Remote or distributed I/O needs - One distributed I/O solution is the use of GE Fanuc's 
Genius Blocks, which can be mounted at the point of use and connected with a PLC's Genius 
Bus Controller (GBC) module via a twisted-pair cable. The GBC is the only Series 90-30 
module that can control Genius Blocks. Other modules (GCM, GCM+) can read input data 
broadcast by Genius Blocks, but cannot send commands to them. By selecting the applicable 
bus interface unit (BIU), you can use GE Fanuc Field Control distributed I/O to interface to 

Series 90-30 WorldFIP, Profibus, and Genius buses. 

State Logic - These products allow "Natural Language programming" as an alternative to 
ladder logic. This makes program creation, documenting, and editing easier for those not 
trained in ladder logic programming. Industries that are required by law to thoroughly 
document any changes to their system find State Logic to be especially useful. 

Cost - In the case where either of two modules are capable of filling a need, an Option module 
choice can be made based on the basis of cost. 

Performance - Higher data transfer rate or amount of data often dictates which Option module 
is used. For example, the IC693CMM302 Enhanced Genius Communications Module can 
transmit and receive many times more data than the IC693CIAM301 Genius Communications 
Module, and it transfers data to the PLC CPU at a faster rate. A comparison table for these 
two modules is found in Appendix A of GFK-0695. 

Standardization - Sometimes a company standardizes on particular types of modules to 
simplify training or stocking of spare parts. 

Display requirements - Several options are available for interfacing with GE Fanuc 
Human-Machine Interface (HMI) devices. For details, see the GE Fanuc web site, 
http://www.gefanuc.com/ 

Third-party solutions - Many automation solutions are created by combining GE Fanuc 
products with third-party products. Examples of third-party Series 90-30 modules are 

Profibus, DeviceNet, SDS, LonWorks, Interbus-S, RTU/Modbus, ASCII Basic, RTD, and 
Millivolt/Strain Gauge Input. Contact your GE Fanuc distributor for further information, or 
check the GE Fanuc Web site for third-party product information. 
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Step 4: Selecting a CPU 

Once you have determined how many and what type of I/O and Option modules you require, you 
can select a CPU. Many of the factors that apply to selecting Option modules, such as 

performance, cost, standardization, etc. also apply to selecting a CPU. Details on CPU capabilities 
are found in the "CPUs" chapter. 

Number of modules required by the system - Embedded CPUs come in 5-slot or 10-slot 

sizes and they do not support Extension or Remote baseplates. Therefore, if a system requires 
only a few modules, these may be an option. If more than 10 modules are required, you must 
select a Modular CPU. The CPU331-341 CPUs support up to 5 total baseplates, and the 
CPU350-364 CPUs support up to 8 total baseplates' If you need more than 49 total Option and 
I/O modules, you will need to use one of the CPU350-364 group'of CPUs. 

i-Modules with Quantity Restrictions- Many rrioduldai-ezrestrictedailo how many may be 

used in one system.' This number also varies'by the'case of an 

8-channel Analog Output module, the maximum number per system is: 

4 if using a 311, 313, or 323 CPU 

8 if using a 331, 340,or 341 CPU 

79 if using a 360-364 CPU 

Please see the section "Maximum Number of Modules Per System" for data. 

Types of Option Modules - The PCM, ADC, CMM, and SLP modules can only work in a 

Modular CPU baseplate. Use of these modules therefore rules out the use of Embedded CPUs 
(311, 313, 323). See, the section "Location of Modules in the PLC Racks" for more 
information. 

Performance - as shown in the "CPUs" chapter, the CPU350 - 364 CPUs use a more powerful 
microprocessor than the lower numbered CPUs. For applications where higher performance is 

required, one of these would be a good choice. For math-intensive applications, the CPU352, 
with its built-in math coprocessor, would give the best performance. For Ethernet applications, 
the CPU364 with its built-in Ethernet interface, provides faster performance than separate CPU 
and Ethernet modules. This is because the separate modules have to communicate over the 
PLC backplane, which is slower than the CPU364's internal path. For a similar reason, when 
using serial communications, the CPUs 351, 352, and 363 (using Ports 1 and 2) perform faster 
than a separate serial communications module (IC693CMM311) and CPU combination. 

Extended features - The IC693CPU364 has a built-in Ethernet interface which would 
eliminate the need for a separate Ethernet module. This would save a PLC slot. The CPU351, 
CPU352, and CPU353 each have two additional built-in serial ports which eliminate the need 
for a separate serial communications Option module. The CPUs 350-364 have extra features 
and capabilities that the other CPUs do not have such as, Floating Point Math, Sequential 
Event Recorder, and Memory Protect Key Switch. Also, CPUs 351-364 have larger total 
memory size, as well as configurable analog and register memory. 

Memory requirements - The CPU351-364 CPUs have configurable analog and register 
memory. This makes them more capable of meeting the needs of Option modules that require 
this type of memory and user programs that require larger amounts of register or analog 
memory. The CPU360 does not have configurable memory and has a lower base memory size 
than the CPU351-364 CPUs. The CPU360-364 CPUs have standard Flash PROM for user 
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System Design and Layout 

data storage. This is not available in some of the other CPUs. See the "CPU Firmware and 
PROM Configurations" table in the "CPUs" chapter for details. 

Expansion and Upgrade - The Embedded CPUs do not support Expansion or Remote racks 
and do not allow changing CPU type. Therefore, they have limited options for expansion or 
upgrade. Modular CPUs can usually be upgraded to more powerful CPUs. The type of 
modular CPU determines whether a system can have a total of 5 or 8 baseplates, which can 
have a direct bearing on the future expansion capabilities of a system. For example, if you 
only need 49 total Option and I/O Modules, you could use one of the CPU331-34I CPUs. 
However, you would be at the maximum module limit and would not be able to add any more 
to the system without changing the CPU. If you used, instead, one of the CPU360-364 CPUs, 
you could later add up to 30 more modules while keeping the same CPU. 

Cost - If some of the other factors such as performance or extended features are not major 
issues, one of the lower cost CPUs can be applied. However, sometimes purchasing a more 
expensive CPU with extended features can be less costly than purchasing a lower cost CPU 
and an additional Option module to cover the feature needed. Besides the direct cost of the 
modules, using the single CPU would save a PLC slot, which could help avoid the need for, 
and cost of, an extra Baseplate, Power Supply, I/0 Bus Expansion Cable, etc. Since prices are 
subject to change, it would not be practical to give an example of this. Please check with your 
distributor for current pricing information. 

Display requirements - The CPU351, CPU352, CPU363, and CMM311 have serial ports that 
are often used to communicate with HMI or Operator Interface (01) devices. 

Time of day (TOD) clock requirements - The Embedded CPUs do not have one, the Modular 
CPUs do. 

System size limitation - If you are close to the maximum number of modules limit of your 
system, you can use modules that have dual functions to conserve rack slots. For example, the 
CPU364 has CPU and Ethernet communications capability in one module. The CPUs 351, 
352, and 363 have CPU and Serial Communications capability in one module. There are 
discrete and analog combination I/O modules that provide a limited number of both inputs and 
outputs in one module. Also, the 32-point discrete I/O modules conserve rack slots compared 
with lower density (I6-point and less) 110 modules. You may also be able to use Genius 
Blocks or Field Control distributed I/O to accommodate the need for additional I/O, since these 
do not require a PLC slot; they communicate with the PLC over a communications bus. 

Protection against unauthorized changes. CPUs 360-364 have a keylock switch that can 
be locked to protect against unauthorized changes to the PLC. CPUs 311-341 do not have a 

keylock switch. However, all CPUs have the capability of password protection for the 
application program. 

Step 5: Selecting Baseplates 

GFK-0356Q 

The requirements determined in the previous steps will largely dictate what baseplates to select. 
Please refer to the "Baseplates" chapter for additional details. 

Embedded CPU baseplate - If the previous selections dictate the use of an Embedded CPU, 
you have three choices. The CPU31 1 and CPU3I3 are 5-slot sizes, and the CPU323 is a 10- 

slot size. The CPU311 has 6K Bytes of memory and the CPU3I3 has 12K Bytes. 

EN Modular CPU Baseplate - If you need a modular CPU, you must use a Modular CPU 
baseplate. There can be only one CPU baseplate per system. There are two types, 5-slot and 
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10-slot. If you only need a 5-slot size, you may want to consider whether the extra slots that a 

. 10-slot.size.provides.would be advantageous for possible future expansion. On.the other hand, 

the 5-slOt size requires less space. 

E Expansion and Remote baseplates - These also come in 5-slot and 10-slot sizes. In general, 
it is best to use Expansion baseplates where possible instead of Remote baseplates because of 
the better speed performance of the Expansion baseplates. Where a total cable distance of over 

. 50 feet is required, Remote baseplates must be used. In cases where you only need a 5-slot 
size, you may want to consider whether it would be advantageous to use a 10-slOt size in order 
to have open slots for future expansion. That factor should be weighed against the fact that the 
5-slot size requires less space and costs less. 

0 :.Physical size - For locations with size limitations, one or more 5-slot baseplates may be a good 
choice. See the "Baseplates" chapter for baseplate dimensions and clearance requirements. 

. P.. Number, of Modules Required - The number of modules needed at each location will have a . 

bearilfg,'einifie:Siies of rackS required. You may choose to use a smaller rack (5:slot)-if 
possible, to save cost and space. However, as noted below, a larger rack (10-slot) with unused 
slots will leave some room for future expansion, if desired. 

Step 6: Selecting Power Supplies 

The following factors affect your Power Supply selection decisions. See the "Power Supplies" 
chapter for additional details. 

Power capacity - All Series 90-30 Power Supplies have three individual outputs: +5VDC, 
+24VDC (Relay), and +24VDC (Isolated). Although all of these Power Supplies are rated at 
30 Watts maximum total output, the rating of the +5VDC output varies from supply to supply, 
as shown in the following table. For applications requiring heavy loading of the +5VDC 
supply, choose one of the "High Output" power supplies: IC693PWR330 or IC693PWR331. 

Input voltage - As seen in the next table, nominal input voltage choices are 24VDC, 48VDC, 
120VAC, 125VDC, and 240VAC. 

Table 12.1. Power Supply Feature Comparison Table 

Catalog 
Number 

Load 
Capacity 

Nominal 
Input Output Capacities (Voltage/Power *) 

IC693PWR321 30 Watts 100 to 240 VAC or 
125 VDC 

+5 VDC 
15 watts 

+24 VDC Isolated 
20 watts 

+24 VDC Relay 
15 watts 

IC693PWR330 30 Watts 100 to 240 VAC or 
125 VDC 

+5 VDC 
30 watts 

+24 VDC Isolated 
20 watts 

+24 VDC Relay 
15 watts 

IC693PWR322 30 Watts 24 or 48 VDC +5 VDC 
15 watts 

+24 VDC Isolated 
20 watts 

+24 VDC Relay 
15 watts 

IC693PWR331 30 Watts 24 VDC +5 VDC 
30 watts 

+24 VDC Isolated 
20 watts 

+24 VDC Relay 
15 watts 

* Total of all outputs combined cannot exceed 30 watts. 
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Reduting PLC Module Count by Using Other GE Fanuc Products 

GFK-0356Q 

If system size limitations (more than 79 modules are needed) are a problem in a system using 

Remote racks, a possible solution could be the use of GE Fantle Genius Blocks, Field Control, or 
VersaMax products. These distributed I/O devices can be used instead of Remote racks in remote 
locations in some cases, and their use would not add to the Series 90-30 module count. 

Genius Blocks 

These are intelligent distributed I/O blocks that are panel-mounted at the point of use They 
communicate with,a G,enius.BusController (GBC) module in the PLC via a shieldektwisted7pair, 
cable::. Theyare,not:included,in the. PLC module count, but do require I/O memory allocation 

single GBCinocfule in a PLC rack can control up to 31 Genius Blocks. Genius Blocks come in 
discrete and analog I/O, high speed counter, RTD, and thermocouple interface types. For more 
information on using Genius Blocks, see GEK-90486-1, Genius I/O System and Communications 
User's Manual, and GEK-90486-2, Genius I/O Discrete and Analog Blocks User's Manual. 

Field Control 

These are intelligent distributed I/0 units that mount at the point-of-use on a 35mm x 7.5mm DIN- 
rail. They can communicate over Genius, FIP, or Profibus buses. They are not included in the 

PLC module count, but do require I/O memory allocation. A Field Control unit consists of a Bus 
Interface Unit (BIU) that interfaces to the applicable bus, from one to eight I/O modules, and 

cabling. I/O modules come in various discrete, analog, and RTD types. A local logic processor 

module (MFP) is also available. For further information on Field Control, see the following: 

GFK-0826, Field Control Distributed I/O and Control System I/0 Modules User's Manual 

GFK-0825, Field Control Genius Bus Interface Unit User*S Manual 

GFK-1175, Field Control FIP Bus Intvlace Unit User's Manual 

GFK-1291, Field Control Profibus Bus Interface Unit User's Manual 

VersaMax 

VersaMax I/O modules can be used as distributed I/O, communicating with a Series 90-30 PLC 
over one of three bus types: Genius, Profibus, or Device Net. This arrangement would require an 

Option module for the desired bus type in the Series 90-30 PLC as well as the applicable Network 
Interface Module in the VersaMax system. For more information on the VersaMax products, 
please see GFK-1504, VersaMax Modules, Power Supplies, and Carriers Manual. 
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Designing For Safety 

A good design should not only function properly and efficiently, but must also protect personnel 
and equipment from harm. Although some basic guidelines are found in the "Installation" 
chapter of this manual, it is not possible to cover every aspect of safety because of the diversity of 
applications. Additionally, it is not practical for this manual to try to cover all the possible codes 
and regulations that may apply to your locality or type of equipment. You have the ultimate 
responsibility to consult applicable safety codes for your locality, or that pertain to the 
particular type of equipment you are designing, and ensure that your design complies with 
these standards. In the United States, the National Electric Code (NEC) has been adopted by 
many localities. The United States Occupational Safety and Health Administration (OSHA) 
regulations,also contain many safety regulations that apply to all industrial equipment in the United 
States.,,In the 'absence of local regulations, the NEC and OSHA regulations should be followed 
when designing your system, in addition to the information contained in this manual. OSHA 
regulations can be accessed on-line at www.osha.gov. Some key safety issues are outlined below: 

Protection From Electrical Shock 

Fire Prevention 

Proper wiring design, including grounding and circuit protection issues, should be followed. 
Personnel should be prevented from accidentally coming in contact with hazardous voltages. Also, 
unauthorized personnel should be prevented from gaining access to high voltage cabinets and 
panels. Interlock circuits are often used for this purpose. 

The guidelines in the NEC and OSHA regulations protect against fires, especially those caused by 
faulty electrical design. 

Protection From Mechanical Hazards 

Personnel should be protected from physical hazards, such as moving mechanisms like conveyors 
or index tables or mechanical pinch points. The use of interlocked safety gates, light curtains, 
safety mat switches, dual hand buttons, physical barriers (guards), etc. can be used for this purpose. 
See the applicable section of the OSHA regulations for details. 

Protection From Electrical Failure 

In the event of a system component failure, the design should be an acceptable "fail-safe" one in 

which the failure does not cause a safety hazard such as a runaway condition or a disabling of 
emergency stop circuits. Emergency stop and other safety circuits should consist of hard-wired 
components that tend to fail in a harmless manner. 

For example, in a Master Control Relay (MCR) circuit, use series-wired, normally closed 
Emergency Stop pushbutton switches and interlocks to control an electro-mechanical Master 
Control Relay (see next figure). This relay should directly disable motor starters, PLC output 
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circuits, etc. This type of circuit tends to fail "open," which disables the equipment. For example, 
if a wire breaks or a contact wears out, the circuit opens and the MCR drops out. If solid state,: 

clevic0 failtliey.tend to fail "shorted," which in the case of PLC output circuits would cause the 

controlled device to turn on or stay on. 

In the circuit below, the MCR is an electro-mechanical relay. It is energized by the application of 
powtrz.to its solenoid coil which magnetically pulls the contacts to their energized states. When de- 

energized, the contacts move to their normal, at rest states by the pull of a mechanical spring., 
When the Reset pushbutton is pressed, and if all four of the E-Stop and Gate switches are closed, 

the MCR relay will energize and "latch" in the energized state through its MCR contact in parallel 
with the Reset pushbutton. Its other MCR contact applies power to the motor starter and PLC'i 
output circuits. If any one of the E-Stop or Gate switches opens, or if a wire breaks in this circuit, 
or if theNCR coil becomes defective, MCR will de-energiie and open the circuit to the motoi- 

starters and PLC output circuits. 

-As;shoWn; the PLC! &main power and input circuits art:not:Controlled by:the:MCR sinct.they 
not directly control any,outputs. Keeping these circuits energized is desirable because this allows 
the PLC to continue gathering data, recording fault information, and controlling communications, 
even if its Output module outputs are disabled by the MCR. 

If an additional margin of safety were desired, two MCR relays could be used. Their coils would 
be wired in parallel, their normally open contacts wired in series, and their normally closed contacts 
wired in parallel. This would help guard against the possibility of a "welded contact" on a single 
MCR relay. 

Reset E-Stop 1 E-Stop 2 Gate 1 Gate 2 

_L._ 

Master Control 
Relay (MCR) 

NCR 

II 

MCR 

To Motor Starters, PLC 
Output Module Circuits, etc. 

PLC Main Power and 
Input Power Circuits 

Figure 12-1. Hard-Wired MCR Circuit Example 

Protection From Design Changes or Overrides 

Only authorized personnel should be allowed to make changes that could impact the safe operation 

of the equipment. Passwords and lockout circuits may be used to accomplish this. Some Series 

90-30 CPUs have keylock switches to protect against program changes (see "CPUs" chapter for 
keylock switch details). 
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Safety Documentation 

PLC Program Documentation. Thorough documentation will help you and others who work 
on the equipment remember and understand how the safety circuits and features work. (In 
some industries, applicable regulations may require this type of documentation.) The PLC 
programming software gives you extensive documentation abilities. 

For example, you can create Nicknames such as "PSTOP," Descriptions such as "Program 
Stop Coil,- and Comments such as "This coil is used to stop the program cycle, but it does not 

turn offpower to the main hydraulic circuit. However, if the operator opens the safety gate, 

the Safety Gate Interlock switch will open and shut off the hydraulic pump." These 

Nicknames, Descriptions, and Comments become part of the PLC program and can be viewed 
with the applicable software. 

As.an:alternative to ladder logic prograimning: the State .Logic programm'ing language mikes" 
it easier to document PLC program design because it uses "Natural Language" expressions 

instead of ladder logic symbols. 

Electrical and mechanical prints should contain notations pertaining to safety issues. 

N Written operating and maintenance instructions as well as training should be provided to 

operators and maintenance personnel. These should address any applicable safety issues. 

Guarding Against Unauthorized Operation 

Keylock switches and passwords are frequently used for this purpose. 

Labeling, Guarding, and Lighting Issues 

Labeling. Operator devices such as pushbuttons, switches, or on-screen (software) buttons 

should be clearly labeled as to their function. 

to Guarding. Operator devices should be guarded, where applicable, to prevent them from being 

activated accidentally. Recessed pushbutton designs or pushbuttons with surrounding guard 

rings might help prevent the pushbutton from being depressed if, for example, a tool were 

dropped or laid upon it. Mounting pushbutton stations to vertical surfaces also may help avoid 
this problem. 

Lighting. Illumination levels in the working area should be adequate so that all labels can be 

clearly seen. 

Equipment Accessibility Issues 

The equipment should be laid out so as to give operators sufficient room to perform their tasks 

safely. Also, sufficient clearance should be provided so that maintenance personnel have safe 

access to electrical panels, control boxes, etc. These minimum clearances are specified in the NEC 
and OSHA requirements. 
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Numberof Modules Per Series 90-30 PLC System 

The following table lists the maximum number of each type of I/O and option modules that can be 

installed in a Series 90-30 PLcsystern. The number of modules that can be installed in a system 

depends on several factors, including available references for each CPU model, the current rating 
for each module to be installed in the system, and other installed modules. Before installing 
modules in a baseplate, verify that the total current rating of all of those modules does not exceed 

the power rating of the power supply. 

Table 12-2. Maximum Number of Modules Per System 

, 

MOduleiTvpe .: ..... Module! Type 
. 

CPU: 
Model 311/313/323 

CPU 
Model 331/340/341 

CPU 
Model 350.- 364 ' 

Input and Output, Discrete 5 (5-SlOt baseplate) 
10 (10-slot baseplate) 

49 (331/340/341) 79 

input Module, Analog , 4-Channel 5 (5-slot baseplate) 
8 (10-slot baseplate) 

40 64 

Input Module, Analog, 16- Channel 4 8 (Model 331) 
12 (Model 340/341) 

51 

Output Module (Voltage). Analog, 2-Channel 5 (5-slot baseplate) 
6 (10-slot baseplate) 

16 (Model 331) 
30 (Model 340/341) 

48 

Output Module (Current), Analog, 2-Channel 3 (5-slot baseplate) 
3 (10-slot baseplate) 

15 (Model 331) 
15 (Model 340/341) 

24 

Output Module, Analog, 8-Channel 4 8 (Model 331) 
32 (Model 340/341) 

79 

Combination InputfOutput Module, Analog 
4-Ch In/2-Ch Out 

5 (5-slot baseplate) 
1 0 ( 10-slot baseplate) 

21 (Model 331/40/341) 79 

Programmable Coprocessor Module n.'a 4 

Alphanumeric Display Coprocessor Module 4 4 

Communications Control Module n/a 9 9 

State Logic Processor Module n/a Refer to the State Logic User's Guide, GFK-0726. 

Genius Communications Module (I) I I I 

Enhanced Genius Communications Module (I) 2 2 2 

High Speed Counter 4 (5/10-slot bascplatc) 8 (Model 331) 
32 (Model 340/341) 

79 

I/O Link Interface Module 5 (5110-slot bascplatc) 49 79 

I/O Processor Module 2 (5-slot baseplate) 
4 (10-slot baseplatc) 

8 (Model 331) 
16 (Model 340/341) 

64 

Genius Bus Controller (2) 8 8 

Ethernet Interface Module Refer to the Series 90-30 TCP/IP Ethernet Communications User's Manual, 
GFK71084 for details. 

Motion Mate APM300 Module Refer to the notion Mate .4PM300 User's Manuals. GFK-0840 or GFK-073 I 
for details. 

Motion Mate DSN1302 Module Refer to the Motion Mate DSM302 User's Manual. GFK-I464 . for details. 

Motion Mate DSN1314 Module Refer to the Motion Mate Ds.tn 14 User's Manual, GFK- 1742 for details 

Temperature Control Module Refer to the Temperature Control User's Manual, GFK-1466 for details 

Power Transducer Module Refer to the Power Transducer Module User's Manual, GFK-1734. for details 

(I) The Enhanced Genius Communications Module and the Genius Communications Module cannot be installed in 

the same PLC baseplate; however, both modules can be present on the same bus. 

(2) Refer to GFK-1034, Series 90-30 Genius Bits Controller User's Manual for details. 

GFK-0356Q Chapter 12 System Design 12-11 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 698 of 820



121 

Calculating Power Supply Loading 

The load placed on a power supply in a Series 90-30 PLC baseplate is the sum of the internal and 
external loads placed on iLby all of the hardware components in the bascplate (bad:plane, modules, 
etc.), as well as external loads connected to the Isolated + 24 VDC supply. Use of the Isolated +24 
Volt power supply output is optional; however, this output can be used to drive a limited number 
of input devices. The maximum total power output rating of the Power Supplies is 30 watts; 
however. the individual +5VDC outputs can be rated for either 15 or 30 Watts, depending on the 
Power Supply catalog number. Sec Table 12-1, "Power Supply Feature Comparison Table," for 
details. 

Load Requirements for Hardware CompOnents 

The following table shows the DC load required by each module and hardware component. All 
ratings are in milliamps (except where noted). Input and Output module current ratings are with all 
inputs or outputs on. Three voltages are listed in the table: 

+5 VDC provides primary power to operate most internal circuits 

+24 VDC Relay Power provides power for circuits that drive the relays on Relay modules 

+24 VDC Isolated provides power to operate a number of input circuits (input modules only), 
and any external circuits connected to the 24 VDC Output terminals on the power supply 
terminal strip. 

Note that the figures listed in the following table are maximum (worst case) requirements , not 
typical requirements. 

Table 12-3. Load Requirements (in milliamps) 

Catalog 
Number Description +5 VDC 

+24 VDC Relay 
Power 

+24 VDC 
-.. Isolated . 

AD6935LP300 .5:1:.: Logic Processor Module 425 

Input Simu!azor, 8:16 Points 120 - - 
1C693ACC307 Expansion Bus Termination Plug 72 - - 
1C690ACC900 R5=-22;125-435 to R5-232 Corwertcr 170 - - 
1C690ACC901 RS-122 (SNP) to RS-232. Miniconv::-.er Kit ( \lei-Sion A) 

(veriion B, or later ) 

I50 
100 

- 
- 

- 
_ 

(C693ADC311 Alphanuric7ic Disptay Coprocessor M,adule 400 - - 
IC693.-VLG220 .4n1!og Input, VOIDVZ, 4 Channel 27 - 93 

IC693ALG221 Aria!og Input. Curr;:nt, 4 Channel 25 - 100 

1C693ALO222 Ana:og Input. Voltage. High Density (16 Channel) 112 41 

1C693ALG223 An 2:og Input. Current. High Dcr.sity (!6 Channel) 120 - - 
IC693ALG390 A:-...i:og Output. olt:.w...:. 2 Chunnul 32 120 

1C693ALG391 .A.7.a!oe Output, Curent. 2 Channel 30 - 215 

1C693.ALG392 A:..a:.ag Cur7;m:-Votta2: Output. 3 Channel 110 

Ar.a!og Current.Volta.4e Combination 4 Ch In/2 Ch Out 95 - 129 

iC693APL1300 Hi;i: Spe:-.: Counter 250 - - 

tC693APU301 Mc:izr. Mu,: A7M3130. 1-.-lcis 300 - - 
fC693APU302 Motion Mate APN1300. 2-.Axis 300 - - 

1C693APU305 1 0 Proc:33or Module 360 - - 
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Catalot.' :. 

Number .. : 

. :- .: , '''ii I. . ; :2.. ;'-'.: 
: . - Description - +5 VDC 

+24 VDC Relay 
Power 

i +2:fIlbt .' 
Isolated, .. 

' ' 

IC693BEM320 1!0 Link Interface Module (slave) 205 - - 
1C693BEM321 1.0 Link Interface Master Module (w/o optical adapter) 

(with Optical Adapter) 
415 
615 

- - 

IC693BEM330 FIP Remote CO Scanner 609 - - 
IC69313EM331 Genius Bus Controller 300 - _ 

IC693BEM340 FIP Bus Controller (ntaximum) 
(typical) 

I.2A 
800 

IC693C115391 10-slot Modular CPU Bascplatc 250 - - 
1C693C1-IS392 10-slot Expansion Baseplate 150 - - 

-.... 

1C693C1IS393 10-slot Remote Baseplate 460 - - 
1C693CHS397 5-slot Modular CPU Baseplate 270 - - 
IC693CHS393 ::: ', ; 5-slot Expansion 13aseplit<. ,J .. . '--: i' - . ' .". 170 ..' , ''. : .; 

1C693CHS399 5-slot Remote Baseplate ' ' . - - 480 7 - 
1C693CM7.I301 Genius Communications Module 200 - - 
106930-1M302 Enhanced Genius Communications Module 300 - - 
1C693CM-M3 I I Communications Control Module 400 - - 
1C693CNIM321 Ethernet Interface Module 750 - - 
1C693CPU311 Series 90-30 5-Slot Embedded CPU Baseplate 410 - - 
1C693CPU313 Series 90-30 5-Slot Embedded CPU Baseplate - 
1C693CPU323 Series 90-30 10-Slot Embedded CPU Baseplate 430 - - 
1C693CPU331 CPU (Model 331) 350 - - 
1C693CPU340 CPU (Model 340) 490 - - 
1C693CPU341 CPU (Model 341) 490 - - 
1C693CPU350 CPU (Model 350) 670 

1C693CPU351 CPU (Model 351) 890 

1C693CPU352 CPU (Model 352) 910 

IC693CPU360 CPU (Model 360) 670 

1C693CPU363 CPU (Model 363) 890 - 

(C693CPU364 CPU (Model 364) 1.5IA 

IC693CSE313 State Logic CPU, 5-slot baseplate 430 - - 
IC693CSE323 State Logic CPU, 10-slot baseplate 430 - - 
IC693CSE340 State Logic CPU Module 490 - - 
10693D5M302314 Motion Mate DSM302 or DSM3I4 Module 800 

1300 with 
external 
encoder 

- 

IC693MAR590 120 VAC Input, relay Output, 8 In/8 Out 80 70 

120 VAC Isolated, 8 Point Input 60 - - 
1C693NIDL231 240 VAC Isolated, 8 Point Input 60 - - 
IC693MDL240 120 VAC, 16 Point Input 90 - - 
1C693MDL241 24 VAGDC PosrNcg logic, 16 Point 80 - 125 

1C693MDL310 120 VAC. 0.5.A, 12 Point Output 210 - - 
106937.1DL330 120/240 VAC, I A, 8 Point Output 160 - - 
1C693MDL340 120 VAC, 0.5A. 16 Point Output 315 - - 
1C693.MDL390 120/240 VAC Isolated. 2A. 5 Point Output 110 - - 

1C6937.IDL630 24 VDC Positive Logic. 8 Point Input 2.5 - 60 ' 

1c643MDL632 125 VDC Pos.Neg Logic. 8 Point Input 40 - - 
1C693.MDL633 24 VDC Negative Logic, 8 Point Input 5 - 60 

1C693MDL634 24 VDC PosiNee Logic, 3 Point Input 80 - 125 

IC693MDL640 24 VDC Positive Logic, 16 Point Input S - 120 

1C693MDL641 24 VDC Negative Logic, 16 Point Input 5 - 120 
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Catalog ' 
Number 

' 

Description +5 VDC 
+24 N'DC Relay 

Power 
+24 VDC 
Isolated 

IC693NlOI-643 . 24 VOC ositive Logic, FAST. 16 Point Input 5 - 120 

IC693MOL644 24 VD: Negative Lt.):.;::, FAST. 16 Point Input 120 

IC693MDL645 24 VDC Pw'Neg Logic. 16 Point Input SO 125 

IC693MDL646 24 VDC Poieg Logic. FAST. 16 Point Input SO 125 

1C693MCIL652 24 VOC PoilNcg Logic 3: Point Input 5 - 
10693M0L653 24 VOC Pos.'Neg Logic, FAST, 32 Point Input - 

i 

IC693MDL654 5.'12 VDC MI) PoirNeg Logic, 32 Poir.t 195.'440 

tC693NIDL655 24 VDC Poi.'Neg. 32 Point input 195 224 . - 

IC693NlOi_730 12 24 VDC Positive Logic. 2.A. 8 Point Output 55 - 
1C603MDL731 12 24 VDC Negative Logic. 2.A, S Point Output 35 - 

'IC693 MCIL732. , - 12'24 VDC PUsitive Logic, 0.:A, S Point Output.. - 30 : , 

IC693MDL733 11'24 VDC Negative Logic, 0:5A, 8 Point Output 50 - - 
IC693MDL734 125 VDC Pos.,Ncg. Logic. 6 Point Output 90 - - 
IC693MOL740 12;24 VDC Positive Logic, 0.5A, 16 Point Output 110 - 
fC693MDL74 I 12:24 VDC Negative Logic. 0.5A. 16 Point Output 110 - - 
IC693M DL742 I 2.221 VDC Poi. Logic ESCP, IA, 16 Point Output 130 

1224 VDC Negative Logic, 32 Poir.t Output 21 - 
1C693MDL751 12-24 VDC Positive Logic, 32 Point Output 21 - 
IC693 MDL752 5:21 VDC (TTL) Negative Logic, 0.5A, 32 Point 260 - 
IC693MDL753 12.24 VDC Positive Logic. 0.5A, 32 Point Output 260 - - 
1C693MDL930 Relay. N.0.. 4A Ito/aced, 8 Point Output 6 70 - 
IC693MDL931 Relay. N.C. and Form C, SA Isolated. S Point Out 6 110 - 
IC693MDL940 Relay, N.O., 2A, 16 Point Output 7 135 - 
IC693 MDR.390 24 VDC Input, Relay Output, 8 Itt'S Out 80 70 - 
IC693 PCM300 Programmable Coprocciior Module, 65K 425 - - 
1C693PCM301 Programmable Coprocessor Ntodult, 85K 425 - - 
1C693PCM3 I I Programmable Coprocessor Modcle, 330K 400 - - 
1C693PRG300 HundHeld Programmer 170 - - 
IC693PT.M100 Power Ira:lid:tee.: Module 400 

fC693TCNI302 Temperature Control Module 150 - 
Refer to module specifications in GEK.-0S98, Series 90-30 I/O Module Specifications Manual for more details: 
Note that the model 350 -36., CPUs do not support the A version (IC690ACC901A) of the Miniconverter. 

Power Supply Loading Calculation Examples 

Following are examples of calculations for determining the total load placed on a Series 90-30 PLC 
power supply by the Series 90-30 PLC hardware. All current figure; are expressed in milliamps. 
Note that althouv.h each output is rated at 15 or 20 watts (with the exception that the +5 VDC 
output for the High Capacity power supply is rated at 30 watts), the total combined output can be 
no more than 30 watts. The power required by external circuits connected to the 24 VDC 
OUTPUT temlinals on the power supply terminal strip should be added to the calculation. 
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Example 1: Series 90-30, Model 323 Embedded CPU (10 -slot baseplate) 
. . .. 

: - - Component +SV +24V Isolated +24V Relay' 

IC693CF'U323 Embedded CPU 
Baseplate 

430 

IC693PRG300 Hand-Held Programmer 170 

IC693ALG390 Analog Output 32 120 

IC693ALG220 Analog Input 27 98 

IC693APU300 HS Counter 190 

24 VDC Input (16 points) 5 120 

IC63MDL340 Input Module 5 120 

IC693MDL740 Output Module 110 

iC693MDL240:Inptit Modtile 

IC693MDL310 Output Module 210' 

IC693MDL940 Relay Out. Mod. 7 135 

1C693MDL930 Relay Out. Mod. 6 70 

Totals (milliamps) 
(Watts) 

1281 

6.41 
458 
10.99 

205 
4.92 

Total Watts = 22.32 

Example 2: Series 90-30, Model 351 Modular CPU (10 -slot baseplate 

Component +5V +24V Isolated +24V Relay 

IC693CHS391 Modular CPU Baseplate 250 

IC693CPU351 CPU Module 890 

IC690ACC901 Miniconverter Kit 100 

IC693PCM301 PCM Module 425 

IC693ALG390 Analog Output 32 120 

IC693ALG220 Analog Input 27 98 

1C693APU300 HS Counter 190 

1C693MDL340 Input Module 5 120 

IC693MDL740 Output Module 110 

IC693MDL240 Input Module 90 

1C693MDL3 10 Output Module 210 

1C693MDL940 Relay Out. Mod. 7 135 

Totals (milliamps) 
(Watts) 

2336 
11.68 

338 
8.11 

135 
3.24 

Total Watts = 23.03 

Scan (Sweep) Time Calculation 

Scan or Sweep time is the time it takes the PLC CPU to perform all of its tasks one time. Scan 

time contribution is the amount of time added to the PLC scan by the software and hardware 
components of the system. For systems that may be time-sensitive, this factor should be made part 
of the design specification. To help avoid timing issues, the theoretical scan time should be 

calculated so that appropriate solutions can be designed into the system up-front. 
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Major Design Factors Affecting Scan Time 

Size of ladder program 

Type of CPU. Some CPUs have faster clock speeds and architecture than others. 

Types of instructions used in ladder program 

NI Number of modules 

Types of modules. Some modules, such as several of the Option modules, have a much greater 
impact than others such as discrete I/O modules. 

NI Location of modules. This refers to the type of rack (CPU, Expansion, or Remote) that they 
are installed in. 

Connections to other devices such as an HMI, or to other systems via communications 
modules or ports. 

Cable types. Cable type can have a significant impact on scan time, especially when 
connecting Remote racks or communicating over long distances. Propagation time of data 
should be minimized to ensure proper system timing and margins. Suggested cable types for 

I/O Bus Expansion and communication cables are documented in the "Cables" chapter. Any 
deviation in cable types from those recommended may result in erratic or improper 
system operation. 

Where to Find Scan Time Information 

For information on calculating scan time, please refer to the "Sweep Time Calculation" section of 
GFK-0467, Series 90-30/20/Micro PLC CPU Instruction Set Reference Manual. 
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System Design and Layout 

Calculating PLC Heat Dissipation 

The amount of heat dissipated by a PLC mounted in an enclosure can be an important factor in 

determining the enclosure size needed for the system. This is because the enclosure must be able to 
adequately dissipate the heat generated by all of the components mounted inside so that no 
components overheat. PLC heat dissipation is also a factor in determining the need for enclosure 
cooling options such as fans and air conditioning. Enclosure manufacturers generally consider 
enclosure heat dissipation as a factor in their enclosure selection guidelines. Instructions for 
calculating Series 90-30 PLC heat dissipation can be found in Appendix F, "Series 90-30 Heat 
Dissipation." 

System Layout Guidelines 

Because of the differences from one system to another, it is not practical to try to discuss every 
possible layout. Instead, this section offers guidelines and an example to help you lay out your 
system. 

Benefits of a Good Layout - Safe, Reliable, and Accessible 

The layout of your system has a lot to do with how reliably your system will operate, how easy it is 

to install, how well it looks, and how easy and safe it is to maintain: 

Safety and Maintenance - A good layout helps minimize the chance of electrical shock to 
personnel working on the system. It lets maintenance technicians easily access the unit to 

make measurements, load software, check indicator lights, remove and replace modules, etc. It 

also makes it easier to trace wiring and locate components while troubleshooting. 

Reliability -Proper layout promotes good heat dissipation and helps eliminate electrical noise 
from the system. Excess heat and noise are two major causes of electronic component failure. 

111 Installation Efficiency- A well designed layout allows sufficient room to mount and wire the 

unit. This saves time and frustration. 

Appearance - A neat and orderly layout gives others a favorable impression of your system. 
It lets others know that careful thought went into the design of the system. 

PLC Rack Location and Clearance Requirement 

GFK-0356Q 

The following list provides PLC rack mounting location guidelines. For an example layout, see the 
figure "Series 90-30 Example Layout" later in this chapter. 

Locate PLC racks away from other components that generate a lot of heat, such as 

transformers, power supplies, or power resistors. 

Locate PLC racks away from components that generate electrical noise such as relays and 
contacts. 

Locate PLC racks away from high voltages components and wiring such as circuit breakers 

and fusible disconnects, transformers, motor wiring, etc. This not only reduces electrical 
noise, but makes it safer for personnel working on the PLC. 
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 . Locate PLC racks at a convenient level that allows technicians reasonable access for 
maintaining the system. 

Route sensitive input wires away from electrically noisy wires such as discrete output and AC 
wiring. This can be facilitated by grouping I /O, modules to keep Output modules separate_ d 
from sensitive Input modules. 

The PLC racks each require a 4" clearance space on all four sides (6 inches on the right end if 
using I/O Bus Expansion Cables) to ensure adequate ventilation/cooling. See the -"Baseplates" 
chapter for baseplate size and clearance requirement information. 

Location of Modules in the PLC Racks 

:There are,several factors to consider when laying out your PLC racks., 

IN Location restrictions - Although most modules can be located in any type of baseplate, a few 
of the Option modules (PCM, ADC, CMM, SLP) will only work in a CPU baseplate. The next 
figure identifies where you can locate the modules in your system. 

Power SUpply capacity - Since some modules draw considerably more power than others, it is 

possible to overload the power supply by placing many of the modules requiring higher pov,cr 
in one rack. Therefore, before finalizing your rack layout you should calculate the power 
supply loading to ensure that you will not overload the power supply. See the section 
"Calculating Power Supply Loading." 

Noise Reduction - Group I/O modules to keep Output modules separated from sensitive Input 
modules. This facilitates keeping noisy wiring separated from sensitive wiring, as 

recommended in a previous section. 
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System Design and Layout 

Allowable Module Locations 

MODEL 311/313 
(5-SLOT) 

MODEL 313 
(10-SLOT) 

MODEL 3311340/341 
and 350/351/352/3601 
363/364 5-Slot CPU 

MODEL 331/340/341 
and 350/351/352/360/ 
363/364 10-Slot CPU 

MODEL 331/340/341 
and 350/351/352/360 / 
363/364 5-Slot Expansion 

MODEL 331/340/341 
and 350/351/352/360/ 
363/364 10-Slot Expansion 

DISCRETE INPUT/OUTPUT 
ANALOG INPUT/OUTPUT 
HIGH SPEED COUNTER 
I/O PROCESSOR 
GENIUS COMMUNICATIONS 
ENHANCED GENIUS COMM. 
MOTION MATE APM300/DSM302 
I/O LINK INTERFACE 
GENIUS BUS CONTROLLER 
ETHERNET INTERFACE 
TEMPERATURE CONTROL 

DISCRETE INPUT/OUTPUT 
ANALOG INPUT/OUTPUT 
HIGH SPEED COUNTER 
I/O PROCESSOR 
GENIUS COMMUNICATIONS 
ENHANCED GENIUS COMM. 
MOTION MATE APM300/DSM302 
I/O LINK INTERFACE 
GENIUS BUS CONTROLLER 
ETHERNET INTERFACE 
TEMPERATURE CONTROL 

DISCRETE INPUT/OUTPUT 
ANALOG INPUT/OUTPUT 
HIGH SPEED COUNTER 
I/O PROCESSOR 
GENIUS COMMUNICATIONS 
ENHANCED GENIUS COMM. 
MOTION MATE APM300/DSM302 
I/O LINK INTERFACE 
PCM / ADC / CMM / SLP 
GENIUS BUS CONTROLLER 
ETHERNET INTERFACE 
TEMPERATURE CONTROL 

DISCRETE INPUT/OUTPUT 
ANALOG INPUT/OUTPUT 
HIGH SPEED COUNTER 
I/O PROCESSOR . 

GENIUS COMMUNICATIONS 
ENHANCED GENIUS COMM. 
MOTION MATE APM300/0SM302 
I/0 LINK INTERFACE 
GENIUS BUS CONTROLLER 
ETHERNET INTERFACE 
TEMPERATURE CONTROL 
PCM / ADC I CNN I SLP 

DISCRETE INPUT/OUTPUT 
ANALOG INPUT/OUTPUT 
HIGH SPEEO COUNTER 
I/O PROCESSOR 
GENIUS COMMUNICATIONS 
ENHANCED GENIUS COMM. 
MOTION MATE APM300/DSM302 
I/O LINK INTERFACE 
GENIUS BUS CONTROLLER 
ETHERNET INTERFACE 
TEMPERATURE CONTROL 

DISCRETE INPUT/OUTPUT 
ANALOG INPUT/OUTPUT 
HIGH SPEED COUNTER 
UO PROCESSOR 
GENIUS COMMUNICATIONS 
ENHANCED GENIUS COMM. 
MOTION MATE APM300/DSM302 
I/O LINK INTERFACE 
GENIUS BUS CONTROLLER 
ETHERNET INTERFACE 
TEMPERATURE CONTROL 

rJ 

-11-7 

I 

C 
P 
U 

C 
P 
U 

-11-7 r_ 

C." 

r. 

C 

For location of FIP modules In baseplatea, refer to the applicable RP module user's manual. 

Figure 12-2. Allowable Location of Modules 
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Series 90-30 PLC Layout Example 

0 

'in 

d 

C 
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Figure 12-3. Series 90-30 Example Layout 

I . Series 90-30 PLC, 10-slot rack 
2. Wireway (Wire Duct) 
3. Field device connection terminal block 
4. Motor connection terminal block 
5. Motor starters 

6. Circuit board 
7. Power supply 
8. Control transformer 
9. Fusible disconnect or circuit breaker 
10. Control relays 
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System Design and Layout 

PLC Mounting Position 

Power supply load rating depends on the mounting position of the baseplate and the ambient 
temperature. 

Recommended Upright Mounting Orientation 

The load rating with the baseplate mounted upright on a panel is: 

100% at 60°C (140°F) 

T:t;i'''..."."Hs 

Figure 12-4. Recommended PLC Mounting Orientation 

Derated Horizontal Mounting Orientation 

GFK-0356Q 

Power supply load ratings with the baseplate mounted horizontally are: 

Temperature at 25°C (77°F) - full load 

Temperature at 60°C (140°F) - 50% of full load 

Figure 12-5. Derated PLC Mounting Orientation 
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Maintenance and Troubleshooting 

Troubleshooting Features of Series 90-30 Hardware 

Indicator Lights (LEDs) and Terminal Board 

GFK-0356Q 

The following figure shows how the indicator LEDs correspond to the circuit connection points on 

an I/O Module's terminal board. The terminal board terminals are numbered from the top, with the 

top terminal in the left row being number 1 and the top terminal in the right row being number 2. 

The numbers alternate between rows with even numbers on the right and odd numbers on the left, 

as shown in the circuit diagram on the back of the hinged cover. 

Circuit A6 connects 
to terminal 6 

LED AS corresponds to circuit A6!---- 

Al 2 3 4 5 6 7 8 
F 

8 
Fuse Indicator LED 

81 2 3 4 5 6 7 

0 0 

OUTPUT 
RELAY 2 AMP 

-L 

0 
0 
0 

0 

0 
te2_, 

_Lq 
0 
0 

L 1==j 
44A726782-015 

1C691MDL940 
FOR USE WITH 

Figure 13-1. Relationship of Indicator Lights to Terminal Board Connections 

Hinged Cover 

Indicates External 
Power Supply 

13-1 
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Module LED Indicators 

Input Module LED Indicators 

When a discrete input device closes, the corresponding input LED should light to indicate that the 

signal reached the module. If the light does not turn ON, a voltage check can be made on the 
module's terminal board or block: 

If the correct voltage is present at the terminal, the corresponding input bit can be checked in 

the PLC with your programming software. If the software shows that the input bit is at logic 1, 

the module's LED circuit is defective. 

If the correct voltage level is not present at the terminal, a check can be made at the input field 
device to determine if the device or interconnecting wiring is defective. 

If none of an input module's inputs are working, it may be that the external (field) input power 
supply is defective, not powered up, or not connected properly. (Input and output devices are 
powered from an external power supply, not from inside the module). Input modules are not fused, 
so the Fuse Indicator LED in the previous figure does not apply to them. 

Output Module LED Indicators 

When a discrete output address (%Q) is turned on in the ladder program, the corresponding output 
LED should light to indicate that the signal reached the module. 

If the light does not turn ON, the module may be defective or the LED light may be bad. 

If the light turns on but the output device doesn't operate, a voltage check can be made on the 
module's terminal board or block. If the correct voltage level is present there, the output 
device or wiring should be checked. 

If none of an output module's outputs are working, it may be that the external (field) output power 
supply is defective, is not powered up or is not connected properly. (Input and output devices are 
powered from an external power supply, not from inside the module). If the output module is a 

type that has built-in fuses (some have electronic short circuit protection instead), the Fuse 
Indicator LED (labeled "F"), shown in the previous figure, will light if a fuse blows. 

Power Supply LED Indicators 

The power supplies have four LED indicators. Their functions are explained in the "Power 
Supplies" chapter. 

CPU LED Indicators 

There are several different LED arrangements on the various CPUs. These are explained in the 
"CPUs" chapter. 

Option Module LED Indicators 

There are numerous LED arrangements on the various option modules. The "Option Modules" 
chapter has some information on this subject. It also directs you, for each module, to further 
information in the "Documentation" heading for each module. Also, Appendix G contains a 

catalog number to documentation cross-reference. 
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Maintenance and Troubleshooting 

Troubleshooting Features of Programming Software 

Ladder Screens 

Detailed information about the following items are found in GFK-0467, Series 90-30/20/Micro 
PLC CPU Instruction Set Reference Manual, and GFK-0466, Series 90-30/20/Micro Programming 
Software User's Manual. 

Contacts, connections, and coils displayed on the ladder screens that are,ON (passing power or 
energized) are displayed in enhance brightness, allowing the tracing of signals through the 

:program. Addresses that refer to physical input (%I and %AI) and output signals (%Q and %AQ) 
:,6arf be.checked.against module status lights, voltages, etc. to verify diat thehardware is working 
properly. 

Configuration Screens 

Fault Tables 

Normally, the following information is obtained from the system documentation. However, if they 
are not available, the configuration screens can be used to determine: 

If the software configuration matches the actual hardware. Sometimes, while 
troubleshooting, a module is installed in an incorrect slot by mistake. This will create a fault in 

one of the two fault tables. The correct configuration can be determined from the 

Configuration Screens. 

The memory addresses that a particular module is using. 

There are two fault tables, the "PLC Fault Table," and the "I/0 Fault Table." The fault tables can 
be viewed using the PLC programming software. These fault tables will not report such things as a 

defective limit switch, but will identify system faults such as: 

Loss of or Missing Modules, System Configuration Mismatch. 

CPU hardware failure, Low Battery 

PLC Software Failure, Program Checksum Failure, No User Program, PLC Store Failures. 

System Status References 

GFK-0356Q 

These discrete references (%S, %SA, %SB, and %SC) can be viewed in the System Reference 
(Status) Table, or on-screen if used in the ladder program, for determining the status of various 
conditions and faults. For example, the %SC0009 bit turns on if a fault is logged in either fault 
table. Another example is that bit %SA001 1 will turn on if the CPU memory backup battery is low. 
The Series 90-30 PLC CPU Instruction Set Reference Manual, GFK-0467, includes a "System 
Status Reference Table." 
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Reference Tables 

There are two types of reference tables, standard and mixed. These tables show groups of memory 
addresses and their status. For discrete addresses, the status of these will be shown as either logic 1 

or logic 0. For analog and register addresses, values will be displayed. Standard tables display 
only one type of memory address, such as all of the %I bits. Mixed reference tables are created by 
the user, who selects what addresses to display in the tables. These mixed tables can contain 

discrete, analog, and register references all in one table. This makes them useful for gathering 
numerous related addresses on one screen where they can all be viewed or monitored at the same 
time. This saves time compared with searching or scrolling through the ladder logic screens to find 
these addresses. 

Override feature 

This feature must be used with caution to ensure the safety of personnel and equipment. 
Normally, the machine should not be cycling, and all conditions should be such that the 
output device can be turned on without any harm being done. This method can be used to 

check an output circuit from the ladder screen all the way to the device being controlled. For 
example, when overriding and toggling a %Q output to an ON state, the relay, solenoid, or other 
device being controlled should turn on or pick up. If it does not, the status light on the output 
module could be checked, then voltage checks could be made at the module terminal board, the 

system terminal strip, the machinery terminal strip, the solenoid or relay connections, etc. until the 
source of the fault is found. 

Sequential Event Recorder (SER), D010 functional instruction 

These can be set up to capture the status of specified discrete addresses upon receiving a trigger 
signal. They may be used to monitor and capture data about certain portions of the program, even 
when unattended. They can be useful for locating the cause of an intermittent problem. For 
example, a contact in a string of contacts that maintain power to a coil may, from time to time, 
momentarily open and interrupt normal operation. However, when maintenance personnel attempt 
to locate the problem, all of these contacts may test OK. By using the SER or DOIO instruction, 
the status of all of these contacts can be captured within milliseconds of the time the fault occurs, 
and the contact that opened will show a status of logic 0 at the moment of capture. 
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Maintenance and Troubleshooting 

Replacing Modules 

Modules do not contain configuration switches. The slot in each baseplate (rack) is configured 
(using the configuration software) to hold a particular module type (catalog number). This 
configuration information is stored in CPU memory. Therefore, when replacing a module, you do 
not have to make any hardware settings on the module itself. You do, however, have to ensure that 
you install the correct module type in a particular slot. 

Be aware that some "intelligent" modules, such as the CPU, PCM, APM, or DSM302, may contain 
application programs that will need to be reloaded after the module is replaced. For such modules, 
make sure that up -to -date copies of the application programs are maintained in case they have to:be 
restored later. 

. For I/O modules with terminal boards, you do not have to rewire a new terminal board in order to 
replace themoduld.: If the old terminal board is not defective, it can be removed from the old 
module and reinstalled on the new module without removing any of the wiring. Procedures for' 
removing and installing modules and terminal boards are found in Chapter 2. 

Series 90-30 Product Repair 

GFK-0356Q 

The Series 90-30 products are, for the most part, not considered to be field-repairable. The one 
major exception are the few modules that have replaceable fuses. The next section, "Module Fuse 
List," identifies these modules and their applicable fuses. 

GE Fanuc offers a repair/product warranty service through your local distributor. Contact your 
distributor for details. 
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Module Fuse List 

Warning 

Replace fuse only with the correct size and type. Using an incorrect fuse can 
result in harm to personnel, damage to equipment, or both. 

Table 13-1. Fuse List for Series 90-30 Modules 

Module 
Catalog 
Number 

Module Type 
Current 
Rating 

Quantity on 
Module 

GE Fanuc Fuse 
Part Number 

Third Party Sources 
and Part Numbers 

1C693CPU364 CPU Module with 
embedded Ethernet 
interface 

IA , 1 44A725214-001 Littlefuse - R454 001 

IC693DVM300 Digital Valve Driver IA 
2A 

I 

4 

N/A 
N/A 

Bussman - GDB- I A 

Littlefuse - 239002 

IC693MDL310 120 VAC, 0.5A 3A 2 44A724627-111 (1) Bussman - GMC-3 
Littlefuse - 239003 

IC693MDL330 120/240 VAC, IA 5A 2 44A724627-114 (1) Bussman - GDC-5 
Bussman S506-5 

IC693MDL340 120 VAC, 0.5A 3A 2 44A724627-111 (I) Bussman - GMC-3 
Littlefuse - 239003 

1C693MDL390 120/240 VAC, 2A 3A 5 44A724627 -111 (1) Bussman - GMC-3 
Littlefuse - 239003 

IC693MDL730 12/24 VDC Positive 
Logic, 2A 

5A 2 259A9578P16 (I) Bussman - AGC-5 
Littlefuse - 312005 

IC693MDL731 12/24 VDC Negative 
Logic, 2A 

5A 2 259A9578P16 (I) Bussman, AGC-5 
Littlefuse - 312005 

IC693PWR321 
and 

IC693PWR330 

120/240 VAC or 125 VDC 
Input, 30 Watt Power 
Supply 

2A 44A724627-109 (2) Bussman - 215-002 
(GDC-2 or GMC-2) 

Littlefuse - 239-002 

IC693PWR322 24/48 VDC Input, 
30 Watt Power Supply 

5A I 44A724627-1I4 (2) Bussman - MDL-5 
Littlefuse -313005 

1C693PWR328 48 VDC Input 
30 Watt Power Supply 

SA 1 44A724627 -I 14 (2) Bussman - MDL-5 
Littlefuse - 313005 

IC693PWR33 I 24 VDC Input, 
30 Watt Power Supply 

5A 1 44A724627-114 (2) Bussman - MDL-5 
Littlefuse - 313005 

IC693TCM302 Temperature Control 
Module 

2A 1 N/A Littlefuse - 273002 

(1) Mounted in clip. Accessible by emoving circuit board from module housing. 
(2) Line fuse. Mounted in clip - accessible by removing module front. 
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Maintenance and Troubleshooting 

Spare/Replacement Parts 

GFIC-0356Q 

Two kits (1C693ACC319 and IC693ACC320) provide mechanical spare parts for Series 90-30 
modules. One covers I/O CPU, PCM, and other modules; the other is for power supply modules. 
These kits provide parts such as module levers, front covers, cases, etc. The following table 
describes the contents of each kit. 

Table 13-2. Spare/Replacement Parts 

Spare Parts Contents 

IC693ACC319: 
Spare parts kit for I/O, CPU, 
and PCM modules 

(qty. 10) I/O, CPU, PCM case lever 
(qty. 10) Spring pins cap 
(qty. 2) PCM module front cover 
(qty. 2) PCM.lens cap 
(qty. 2) CPU module case 

IC693ACC320: 
Spare parts kit for power 
supplies 

(qty. 2) Power supply lever 
(qty. 2) Spring pin for power supply lever 
(qty. 2) Spring for power supply lever 
(qty. 2) Power supply lens cap 
(qty. 2) Power supply terminal cover 

IC693ACC301 /see Note) 
Memory Backup Battery 

(qty. 2) Memory backup battery for CPU and PCM modules 

Fuses See "Fuse List For Series 90-30 Modules" table in this chapter. 

Modules You may wish to maintain spare PLC modules. Many systems 
have more than one of a particular catalog number, such as 
power supplies (each rack has one) and I/O modules. In these 
cases, one of each type would serve as backups for several 
modules. 

IC693ACC311 
Removable Module Terminal 
Board 

(qty. 6) Removable terminal boards used on many I/O 
modules and some Option modules. 

44A736756-G01 
CPU (CPU350 - 364) Key Kit 

Kit contains three sets (6 keys). Same key fits all applicable 
CPUs. 

Note: The IC693ACC301 batteries have a shelf life of 5 years (sec Chapter 6 for instructions on how to read battery 

date codes). Periodically, outdated batteries should be removed from stock and disposed of according to the battery 

manufacturer's recommendations. 
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Preventive Maintenance Suggestions 

Series 90-30 PLC Preventive Maintenance 

Item 
No. 

Description Recommendation 

1 Safety ground and 
electrical system . 

Check frequently to ensure that safety ground connections are secure and 
that electrical cables and conduits are secure and in good condition. ,4. 

2 CPU Memory backup 
battery 

Replace annually or as appropriate for your application.* Check Chapter 
5 for instructions on how to avoid loss of memory contents when 
replacing battery. 

3 Option Module 
backup battery 

' - 

Replace annually. Check user's manual for additional instructions. 
Check Chapter 5 for instructions on how.to avoid loss of memory 
contents when replacirig battery. . 

4 Ventilation If using ventilation fan in enclosure, check for proper operation. Keep 
fingers and tools away from moving fans. Clean or replace ventilation 
air filter, if using one, at least monthly. 

5 Mechanical tightness With power OFF, check that connectors and modules are seated securely 
in their sockets and that wire connections are secure. For low vibration 
installations, perform annually. For high vibration installations, check at 
least quarterly. 

6 Enclosure Check annually. With power OFF, remove manuals, prints, or other 
loose material that could cause shorts or ventilation blockage, or that are 
flammable, from inside of enclosure. Gently vacuum dust and dirt that 
has collected on components. Use vacuum cleaner, not compressed air, 
for this task. 

7 Program backup Do this initially after creating any application programs, such as the 
ladder logic program, motion programs, etc. Then, any time a change is 

made to a program, make at least one (several is better) new backup 
copy. Keep old copies (clearly marked) for a reasonable period of time 
in case you need to go back to the old design. 

Document each backup copy as to what equipment it is for, date it was 
created or modified, version number (if any), and author's name. 

Keep master backup copies in a safe place. Make working copies 
available to those responsible for maintaining the equipment. 

*See "Factors Affecting Battery Life" in Chapter 5. 
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4111 
Maintenance and Troubleshooting 

Getting Additional Help and Information 

There are several ways to get additional help and information: 

GE Fanuc Web Site 

There is a large amount of information on the Technical Support section of the GE Fanuc Web site, 
Sections such as Technical Documentation, Application Notes, Revision Histories, Frequently 
Asked Questions, and Field Service Bulletins may have the exact information you need. You can 
access this site at: 

http://www.gefanuc.com/support/ 

Fax Link System 

This system lets you choose technical help documents to be sent to you on your Fax machine. To 
use this system follow these steps: 

Call Fax Link at (804) 978-5824 on a touch tone type phone (rotary dial phones will not work 
for this application). 

Follow the instructions to have a master list (called "Document 1") of Fax Link documents 
Faxed to you. A master Fax Link list is also available on the GE Fanuc Web site in the 
Technical Support section (see the "GE Fanuc Web Site" section above). 

Select desired document(s) from the master list, then call Fax Link and specify the document 
number(s) you want to be Faxed to you. Up to three documents can be ordered per call. 

GE Fanuc Telephone Numbers 

If you need to speak with a GE Fanuc technical help person, use the applicable telephone number 
from the following list. 

Location Telephone Number 

North America, Canada, Mexico (Technical Support Hotline) Toll Free: 800 GE Fanuc 
Direct Dial: 804 978-6036 

Latin America (for Mexico, see above) Direct Dial: 804 978-6036 

France, Germany, Luxembourg, Switzerland, and United Kingdom Toll Free: 00800 433 268 23 

Italy Toll Free: 16 77 80 596 

Other European Countries +352 727 979 309 

Asia / Pacific - Singapore 65 566 4918 

India 91 80 552 0107 
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Appendix 

A 
Serial Ports and Cables 

This appendix describes the serial port, converter, and cables used to connect Series. 90 PLCs for 
..;Series,90 Protocol (SNP).: This information is included,for reference and for those users who have 

:applications that require cable, lengths different than the factory-supplied cables. . 

This appendix contains the following information: 

Communications Interface 

Cable and Connector Specifications 

Serial Port Configuration 

RS-232/RS-485 Converter (Catalog No. IC690ACC900) 

Serial Cable Diagrams 

Point-to-Point Connection 

Multidrop Connection 

RS-422 Interface 

The Series 90 PLC family of products are compatible with EIA RS-422 specifications. RS-422 
drivers and receivers are utilized to accomplish communications between several system 
components using multiple driver/receiver combinations on a single cable with five twisted pairs. 
The cable length between master and any slave cannot exceed 4,000 (1,219 meters) feet. 

A multi-drop system of eight drivers and receivers can be configured. The maximum common 
mode voltage between each additional drop is the RS-422 standard of +7 Volts to -7 Volts. The 
driver output must be capable of 2 V minimum into 100 ohms. The driver output impedance must 
be at least 120 K ohms in the high impedance state. The receiver input resistance is 12 K ohms or 
greater. Receiver sensitivity is 200 millivolt. 

Caution 

Care must be taken that common mode voltage specifications are met. 
Common mode conditions that exceed those specified will result in errors in 
transmission and/or damage to Series 90 PLC components. When the 
common mode voltage specification is exceeded, a port isolator such as the 
IC690ACC903 must be used. See Appendix E for details on this port 
isolator. 
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Cable and Connector Specifications 

The cable assembly presents one of the most common causes of communication failure. For best 
performance construct the cable assemblies according to the recommended connector parts and 
specifications. 

Table A-1. Connector/Cable Specifications 

Item Description 

Mating 
Connectors: 

Series 90 PLC: Serial (RS-422) port with metric hardware 

Connector: 15-pin male, D-Subminiature Type, Cannon DAI5S (solder pot) Hood: AMP 
207470-1 connector shell 
Hardware Kit: AMP 207871-1 Kit includes 2 metric screws and 2 screw clips 

Workmaster II: Serial (RS-232) port with standard RS-232 connector 

Connector: 25-pin female, D-Subminiature Type, Cannon DB25S (solder pot) with 
DB1I0963-3 hood or equivalent (standard RS-232 connector) 

Workmaster: Serial (RS-232) port with standard RS-232 connector 

Connector: 9-pin female, D-Subminiature Type, Cannon DE9S (solder pot) with DE110963-1 
hood or equivalent (standard RS-232 connector) 

IBM-AT/XT: Serial (RS-232) port with standard RS-232 connector 

Connector: 9-pin female, D-Subminiature Type, Cannon DE9S (solder pot) with DE110963-31 
hood or equivalent (standard RS-232 connector) 

RS-232/RS-485 Converter: one 15-pin male, and one 25-pin male 
connector 

15-pin male connector requires metric hardware (same connector, hood, and hardware as for 
Series 90 PLC listed above) 

25-pin male D-Subminiature Type, Cannon DA25S (solder pot) with DB 110963 -3 hood or 
equivalent (standard RS-232 connector) 

Cable: 

Computer grade, 24 AWG (.22 mm2), minimum with overall shield 

Catalog Numbers: Belden 9505, Belden 9306, Belden 9832 

These cables provide acceptable operation for data rates up to 19.2 Kbps 
as follows: 
RS-232: 50 feet (15 meters) maximum cable length 
RS-422/RS-422: 4000 feet (1200 meters) maximum length. Must not 

exceed the maximum RS-422 Common Mode specifi- 
cation of +7V to -7V. Isolation at the remote end may 
be used to reduce or eliminate Common Mode voltages. 

For distances under 50 feet (15 meters), almost any twisted pair or shielded twisted pair cable 
will work, as long as the wire pairs are connected correctly. 
When using RS-422/RS-422, the twisted pairs should be matched so that both transmit signals 
make up one twisted pair and both receive signals make up the other twisted pair. If this is 
ignored, cross-task resulting from the mismatching will affect the performance of the 
communications system. 

When routing communication cables outdoors, transient suppression devices can be used to 
reduce the possibility of damage due to lightning or static discharge. 

Care should be exercised that all connected devices are grounded to o common point. 
Failure to do so could result in damage to the equipment. 
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Series 90 PLC Serial Port 

GFK-0356Q 

Serial Ports and Cables 

The Series 90 PLC serial port is compatible with RS-422. An RS-232 to RS-422 converter is 

required to interface to systems that provide RS-232 compatible interfaces. The Series 90 PLC 
RS-422 serial port provides the physical connection for SNP communication. This port is a I5-pin 
D-type female connector located as follows: 

Series 90-70 PLC and Series 90-20 - CPU Module 

Series 90-30 PLC - Power Supply 

Figure A-I shows the serial port orientation and connector layout for the Series 90 PLC types. 

(The orientation of the connector on the Series 90-20 CPU is rotated 90 degrees from the Series 

90-30 connector with pin 1 to the upper right.) Table A-2 shows the pin numbering and signal 

assignment applicable to both PLCs. . 

SERIES 90-70 PLC. . SERIES 90-30 PLC 

15 

0 
o° 
o 
0 
o 
o 

o° 
Go 

o 

PIN 

PIN 0 

0 0° 

NOTE 
SERIES 90 PLC CONNECTORS 

USE METRIC HARDWARE. 
(SEE CONNECTOR SPECIFICATIONS) 

9 

15 

Figure A-1. Series 90 PLC, RS-422 Serial Port Connector Configuration 
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Table A-2. Series 90 PLC, RS-422 Serial Port Pin-out 

Pin Number Signal Name Description 

1 Shield 
2 No Connection 
3 No Connection 
4 ATCH Hand-Held Programmer attach signal 

5 +5V * +5V Power for: HHP and RS-232/485 Converter 
6 RTS (A) Request To Send 
7 Signal Ground Signal Ground, OV 
8 CTS (B') Clear To Send 

9 RT Terminating Resistor for RD * 
10 RD (A') Receive Data 
11 RD (B') Receive Data 
12 SD (A) Send Data 

13 SD (B) Send Data 
14 RTS (B) Request To Send 
15 CTS (A') Clear To Send 

Signals available at the Connector but are not included in the RS-422 specification. 
SD (Send Data) and RD (Receive Data) are the same as TXD and RXD (used in the Series Six 
PLC). 
(A) and (B) are the same as - and +. A and B denote outputs, and A' and B' denote inputs. 
Termination resistance for the Receive Data (RD) signal needs to be connected only on units at the 
end of the lines. This termination is made on the Series 90 PLC products by connecting a jumper 
between pins 9 and 10 inside the 15-pin D-shell with the following exception 
For Series 90-70 PLCs with Catalog Numbers IC697CPU731J, and IC697CPU771G and earlier the 
termination for RD at the PLC is implemented by a jumper between pins 9 and 11. 

Workmaster Serial Port 

The Workmaster H industrial computer, RS-232 serial port is a 25-pin D-type male connector, and 
the early model Workmaster is a 9-pin male connector. 

Figure A-2 shows the serial port connector layout for both computers. Table A-3 shows the pin 
numbering and signal assignment for both connector types. 

344522 

WORKMASTER II WORKMASTER 
(EARLY MODEL) 

13 

PIN 
1 

: 
0 

° 

:* 

0 

25 

12 

0 
°° 

PIN : 
-40.0 

0 

9 

6 

Figure A-2. Workmaster RS-232 Serial Port Connector Configuration 
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Serial Ports and Cables 

Table A-3. Workmaster RS-232 Serial Port Pins-out 

- Workmaster II (25-pin connector) 

Pin No. Signal Description 

1 NC 

2 TD Transmit Data 

3 RD Receive Data 

4 RTS Request to Send 

5 CTS Clear to Send 

6 NC 

7 GND Signal Ground 

, . DCD Data Carrier Detect 

! 9,,101 NC 

11 Tied to line 20 

12-19 NC 

20 DTR Data Terminal Ready 

21 NC 

22 Ring Indicate 

23-25 NC 

: Worknaster19-pin connector) 

Pin No. Signal Description 

1 NC 

TD Transmit Data 

3 RD Receive Data 

4 RTS Request to Send 

5 CTS Clear to Send 

6 NC 

7.: . GND Signal Ground, OV 

8 DCD Data Carrier Detect 

DTR' -. bataTerininal Ready 

NC = Not Connected 

For more information about the Workmaster industrial computer serial port refer to the following 
manuals: 

GFK-0401 Workmaster H PLC Programming Unit Guide to Operation 
GEK-25373 Workmaster Programmable Control Information Center Guide to Operation 

IBM-AT/XT Serial Port 

The IBM-AT, IBM-XT or compatible computer's RS-232 serial port is a 9-pin D-type male 
connector as shown in the figure below. 

PIN 

Figure A-3. IBM-AT/XT Serial Port 
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0 

O 

9 

6 

844523 
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Table A4. IBM-AT/XT Serial Port Pins-out 

IB 
M- 
AT 
Pin 
No. 

Signal Description 

1 DCD Data Carrier Detect 

2 RD Receive Data 

3 TD Transmit Data 

4 DTR Data Terminal Ready 

5 GND Signal Ground 

6 NC 

7 RTS Request to Send 

8 CTS Clear to Send 

9 NC 

NC = Not Connected 

IBM-XT 
Pin No. Signal Description 

I NC 

2 TD Transmit Data 

3 RD Receive Data 

4 RTS Request to Send 

5 CTS Clear to Send 

6 NC 

7 GND Signal Ground 

8 DCD Data Carrier Detect 

9 DTR Data Terminal Ready 
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Serial Ports and Cables 

RS-2321RS-485 Converter. 

IC690ACC901 Miniconverter Kit 

This kit consists of an RS-422 to RS-232 miniconverter, a 6 foot (2 meter) serial cable, and a 9-pin 
to 25-pin serial port converter plug. This miniconverter is documented in Appendix D. This 
miniconverter has replaced the older, larger, obsolete IC690ACC900 converter. 

IC690ACC900 Obsolete Converter 

GFK-0356Q 

The obsolete RS-232/RS-485 Converter (IC690ACC900) converts from RS-232 to RS-422/RS-485 
communications. The converter has one 15-pin female D-type port, and one 25-pin female D-type 
port. 

This converter is no longer available. Please substitute the IC690ACC901 miniconverter. 
Information about this converter is included in this manual for reference and troubleshooting 
purposes. 

For detailed information on the converter, refer to Appendix D. Examples of serial cable diagrams, 
which include the converter, are provided in the remainder of this appendix.. 
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Serial Cable Diagrams 

This section describes only a few of the many and various Point-to-Point, and Multidrop serial port 

connections for Series 90 PLCs. 

In the point-to-point configuration only two devices can be connected to the same communication 
line. The communication line can be directly connected using RS-232 (50 feet, 15 meters 
maximum) or RS-485 (4000 feet, 1200 meters maximum). Modems can be used for longer 
distances. 

Note 

The cable connector for the Series 90-70 and Series 90-30 PLCs serial port must 
be a right angle connector in order for the hinged door on the module to close 
properly. Refer to Table A-I Connector/Cable Specification. 

RS-232 Point-to-Point Connections 

The next three figures illustrate typical RS-232 point-to-point connection to Series 90 PLCs. 
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PR 
MALE 
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' TERMINATION RESISTANCE FOR THE RECEIVE DATA (RD) SIGNAL NEEDS TO BE CONNECTED ONLY ON UNITS AT THE END OF THE LINES. THIS TERMINATION IS MADE ON 
THE SERIES 90 PLC PRODUCTS BY CONNECTING A JUMPER BETWEEN PIN 9 AND PIN 10 INSIDE THE 15-PIN D-SHal WITH THE FOLLOWING EXCEPTION. FOR SERIES 
90-70 PLC*. CATALOG NUMBERS IC697CPUT31 AND IC697CPU771. THE TERMINATION FOR RD AT THE PLC IS IMPLEMENTED BY A JUMPER BETWEEN PIN 9 AND PIN 11. 
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Figure A-4. IBM-AT (compatibles) Personal Computer to Series 90 PLCs 
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Figure A-5. Workmaster or IBM-XT (compatibles) Personal Computer to Series 90 PLCs 
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A-10 

RS-422 Point-to-Point Connection 

If your host device is equipped with a RS-422 card you can connect directly to Series 90 PLCs as 

illustrated in Figure A-6. 

HOST 
COMPUTER 

RD (A') 
RD (B') 
SD (A) 

SD (B) 

CTS (A') 
CTS (B') 
RTS (B') 
RTS (A) 

GND 
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PIN SHIELDED TWISTED PAIRS 
'71 

I 

PLC 

PIN 

I I I I 

I I I I 

UP TO A MAXIMUM OF 50 FEET (15.2 METERS) 
minima ISOLATION) 

12 SD(A) 
13 SD(B) 
10 RD ( ) 

11 RD(Er) 
9 RD 
6 RTS(A) 

14 RTS(B) 
8 CTS ( B') 

15 CTS ( ) 

3 GND 
2 SHLD 
7 

* TERMINATION RESISTANCE FOR THE RECEIVE DATA (RD) SIGNAL NEEDS TO 
CONNECTED ONLY ON UNITS AT THE END OF THE LINES. THIS TERMINATION IS 
ON THE SERIES 90 PLC PRODUCTS BY CONNECTING A JUMPER BETWEEN PIN 9 
PIN 10 INSIDE THE 15-PIN D-SHELL WITH THE FOLLOWING EXCEPTION. FOR 
90-70 PLCs, CATALOG NUMBERS IC697CPU731 AND IC697CPU771, THE 

FOR RD AT THE PLC IS IMPLEMENTED BY A JUMPER BETWEEN PIN 9 AND PIN 

Figure A-6. Typical RS-422, Host to PLC Connection, with Handshaking 

Multidrop Connections 

In the multidrop configuration, the host device is configured as the master and one or more PLCs 
are configured as slaves. This method can be used when the maximum distance between the master 
and any slave does not exceed 4000 feet (1200 meters). This figure assumes good quality cables 
and a moderately noisy environment. A maximum of 8 slaves can be connected using RS-422 in a 

daisy chain or multidrop configuration. The RS-422 line must include handshaking and use wire 
type as specified in the "Cable and Connector Specifications" section. 

The following illustrations shows wiring diagrams and requirements for connecting a 

Workmaster H or IBM-PS/2, Workmaster, IBM-AT/XT or compatible computer to Series 90 PLCs 
in an 8-wire multidrop, serial data configuration. 
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Serial Ports and Cables [J 
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Figure A-7. Workmaster 111Series 90 PLC Multidrop Connection 

Note 

PIE 
FEMALE 

The cable connector for the Series 90-70 serial port must be a right angle 
connector in order for the hinged door on the module to close properly. Refer to 

Table A-1, "Connector/Cable Specification." 

Appendix A Serial Ports and Cables A-11 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 728 of 820



=to 

:=A 

=o, 
1=o 

A-12 

WORAIASTER 

R133 
POR2 T 

* PIN 
MALE 

ICSNICHL701 OR ECIUNALFACT 
R3-232 SHIELDED PARRS 

MN 

TD 
RD 

MS 
CTS 
CAD 

GOO 

SFp 
FEYALE 11 

RS-2310S-422 
CONVERTER 
PCNOACCEN 

e. 

21 PW 21141/1 ISPNI 
MALE FEMALE ENNA 

RS-233 55.431 
PORT PORT 

NOTE 

MIEN ERSE its-4n IES WILTIOROP CAMAS REFLECTIONS ON 710 
TINICIAINNON UM CAN B REDUCED BY CONFIGURING TIE CAME 
IN A DAISY ONE FAANON AS FROWN BE 

MASTER CONVERTER SLAVE STATION LAST STATION 

ALSO IT II RECOMMENDED TO SINN ANY NECESSARY CONNECTIONS 
INSIDE TIE CABLE COMIECTOR TO IN MEWED ON TIM PLC. IT 
NOT RECOMMEND TO USE TERMINAL STRIPS TO OTHER TYPES Of 
CONTECTOM ALONG TIM LENGTH OF ne TRANTAINSION LEE. 

D(A) 
DIE) 

RD ( X 
1211(1) 
SO(A) 
110() 

RT 
11.().01 

RTS(A) 
RT. ( 

ASV 

MAD 

R1122 
YMCA CONNECTIONS 

MINCE 0-CONISECTORS 

1111!1110ENIM wmpoRmaisowwwiew 
El 110 11311 
1 211111.1=MOIM 11011/UP111M IMel=01aa M IN MINIM 
MI1111111011111 =1111 

11 PIM 
MALE 

P OWER 
S OURCE 

FOR 
CONVERT01 

PLC 13-PIN CONNECTOR 

SEEM 10.35 LOCATED 
WI POWER SUPPLY 
SEEM 11-70 LOCATED 

ON TM CPU WARD 

I III 

lT 
M I 1 0 

-MI MI 1M 0 A g 10 
TO OTHER PLC. 

al= 

SO(A) A ) 
SO (B) 
M(E) 
RD( 1) 
RD 

S(A) 
R71() 
RS (A') 
ETMlft 

NED 

Y PEI 
MALE 

TERWILATION RESISTANCE FOR TIE SCOW DATA PION SIGNAL WEDS TO BE CONNECTED ONLY OR WITS AT TNII VA Of TIE LEE/ THIS TERMINATION IS NADI ON TIM 
SIRES IR PLC PROCECTS ST CONNECING A DISPEL BETWEEN PIN NA PE Ye MICE TIO ISPW DA TELL ATM TEA FOLLOWING EXCEPTION FOR SEAMS MN PLCA 
CATALOG NUMBERS KATMAI AND ICSIITCPUTM. TIE TEE/NATION FOR RD AT TIM PLC 11 WILMIENTED MY A JUINPEA BETWEEN PW E IAD PW IL 

GROUND POTEINIAL, MULTIPLE users, NOT CONNECTOR TO TIN SANE POWER SOURCE. MIST NAVE COMMON CROWE POTENTIALS OTIONIONA ISOLATION FOR PROPER 
OPERATION U TIN SEOUL 

Figure A-8. Workmaster/Series 90 PLC Multidrop Connection 

021-AT 
(comp ANNE) 

113-232 
PORT 

PIN 
MAL/ 

EiNICIE703 OR CONVALENT 
RS-131 SWELLED FAIRS 

TO 
RD 

RTS 
C71 

CEO 
OTR 
CAA 

PIN PRI 

111-23203423 
CONVERTER 

ONNOACCININ 

I/ PIN 111111 
WALE FEMALE 

R1232 
PORT 

NOTE 

RICO ER NA R3-422 IVES MULTIDROP CABLES REFLECTIONS OM TEE 
TRANSMISSION LINE CAN BE REDUCED NY CONFIGURING TIE CAINE 
IN A DAISY NINE FANNON IA AMMAN BE 

LOW. 
MASTER CONVERTER SLAVE STATION LAST STATION 

-2C-55 
ALSO IT IS RECOMMENCED TO MALE ANY INCE:NNW CONNECTIONS 
MAE TIM CABLE CONNEROR TO BE MOUNTED ON TIE PLC. IT N 
NOT RAGMAN:110EO TO USE TERITNIAL STRIPS TO ONEE TYPES OF 
CONNECTORS ALONG TM LE ATH Of DE TRANSMISSION UNE 

10-122 
MANE ONWECTIONS 

SWISS 13-CONVECTORS 

ISPIN 
FEMALE 
RS-AN 
PORT 

IN IV 1=1100 1 7o1 
NIP all 1 
USIIIIIIIIMSHE 
MEM 111 En= MOP OM= IM1E1MIR11111 1114ii MP i ... M INII 
ZOIIIIIIIIIIIMI M0 

IS PE 
MILE 

POWER 
SOURCE 

FOR 
CONVERTER 

PLC ISPRI COWIECTOR 

MSS N.T. LOCATED 
ON POWER SUPPLY 
MN= 1111-711LOCATED 

ON TIM CPU BOARD 

SO(A) 
M(I) 
RD ( 

RD(C) 
RD 

S ( ) 

RTS11 
CTS(N) 
CTSIMI 
SWY 
SW 

WILD 

IS- FN 
MALE 

ID(A) M)) 
RD (A ) 
R0(1) 
RD 
ITS(A) 
ITS IBA 
RS ( ) 

UMW) 

PO 

MED 

12-1111 
TO OTTER PLC MALE 

TAATINATION RESISTANCE FOR TM RECEIVE DATA (120) SICNNL HEEDS TO SE CONNECTED ONLY ON UNITS AT 7IIE ENO OF TIM IEEE TES TERMINATION IS MADE WI TIM 
SERIES OA PLC PRODUCTS BY COINECTING A JUMPER BETWEEN PE AND PIN IS MEE TIM ISPIN *SNELL WITH TIM FOLLOVANO EACEPTINL FOR SEAMS KW RC* 
CATALOG NUMBERS ETSTCPUT31 AND TME TVUNNATAN FOR RD AT TIE PLC IS WEEMENTED IN A ANNE" MTWEEN PIN MID PIN 

GANDA POTENTIAL, MULTIPLE WITS. NOT COWERED TO TIM SANE PONMA SOURCE. MUST NAVE CREAN GROUND POTENTULS OR GROUND ISOLATION FOR wENEE 
OPERATION U DE S./STEAL 

Figure A-9. IBM-AT/Series 90 PLC Multidrop Connection 

SLAVE 
STATION 

SERIES 
110-75 
CPU 

ELLA 
PORT 

11 PIN 
FEMALE 

LAST 
STATION 

et' 

SERIES 
10-30 

PS 
R3-133 
PORT 

11 PIN 
FEMALE 

SLAVE 
STATION 

SERIES 
10-111 
CPU 

RS-AN 
PORT 

11 PIN 
FEMALE 

LAST 
STATION 

e. 
SAMS 
20-30 

R1-433 
PORT 

PIN 
FINALS 

Series 90-30 PLC Installation and Hardware Manual - August 2002 GFK-0356Q 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 729 of 820



Serial Ports and Cables A 11 

GFK-0356Q 

(CO0PATUSLE1 

RS232 
PORT 

ICOOCISLTSI OH SOU/ALERT 
RS231 SWELOS 0 PAIRS 

s1 

a° 
° 

1110 

REA 
Cr> 
DUO 
GTR 
oxo 

11. FIN hMH 
SALE PENAL/ 

nN 

Si PIN 
MALE 

11..11.3-422 
CONVERTER 

pC MAGGOT 01 

I. 

a. 
44: .; 

II 

I. 
4.= 

I ,= 

-000 (Al 
IT/CO I 

ROI Al 
ROI 

( 

TT) 
1 

SOI.1 . 
4=CTS ( 

=CTSIEF1 
.=11Ts(A1 
..,==RTS(e) 

IV 
.4= 

seta 

11.1. ISPIN IS PIN 
FEMALE (MALE YALE 
11,131 
PORT PORT 

WRENS...WC ..An /ASS sitILTIOR OP CHILES REFLECT/04n ON OR 
TRANSmOSIONLINE CAN SE REDUCED SY CONFICURING 514 CARL! 
E A DAISY CHAIN FAAMIOR AS SilOWN IC 

Low. 
MASTER ' CONVERTER" SLAVE STATION 43T STATION 

ALSO It 1.1 RECO+. CROE0 TO MARE Al NECIS ARV CONNECT.. 
&LOT THE CARL! CONNECTOR TO at mOUNTE0 ON THE PLC. IT 
NOT RECO.. ENCOO TO USE TERMINAL TRIPS TO OTHER TYPES OF 

CONNECTORS ALONG TOE 1100114 CP 114 TRANSMISSION LINE. 

RS-421 
MARE CONNECTIONS 

144104 OCONNECTORS 

CONVERTER Is, 

SOURCE 
POWER 

UR 
FOR 

PLC ISPTIN CONNECTOR 

SERIES IN-IS LOCATED 
ON POwER SUPFST 
SERIES ...LOCATED 
044 114 CPU 50000 

VIii 
NNE =I= 

TO OTHER KC' 

a 

SLAVE 
PI PI STATION 

.0 I 
SO ( 

RO IA) 
RO 
RO 
RIS(As 
RISIII 
CMS') ) 

MIR 
SV 
eV 
SNLO 

pA 

. 
o 

a: 

SEPJES 
SST. 
CP1.1 

RS-421 
PORT 

SPIN 
MALE 

SO A 1 

101 A'1 
RO (WI 
RD 
RTS(Al 

CISIA'1 
CIS/ Tri 
SV 

SNLO 

SPIN 
MALE 

TERMINATION RESISTANCE TC. TPO TIECOvE AT (.01 ZONAL NEEDS TO RE C SIMNEL TEO ONLY 044 UNITS AT TME ENO OF 114 UNDO. TIN TERISNATION 13 MAZE OR THE 

SERIES PR KC ADDUCTS IT CONNECTING JUMPER SS TY4EN PNE T MO PIN IS INSIDE TOE IS-PIN D.INEU. Valla TOE FOLLOvANO EXCEPTION. FOR SERIES ESTE PLC, 
CATALOG RUNUP/11C SS 7C P11731 ARO IC 4. /C PI.1771. TOE TERMINATION FOR RO AT TME PLC 111 OE PlEhIENTIO EY A JUMPER UTNE! m PM. 1 MO PIN it 

GROUNTI POTE.TAI, MULTIPLE WETS, NOT C ONNEC TEO TO OM SANE POWER SOURCE. MUST NAVE CONY ON GROUP. POTENTIALS dl CAMINO ISOLATION FOR RR OPER 

OPERATION OF TINS SYSTEM. 

Figure A-10. IBM-XT/Series 90 PLC Multidrop Connection 

1==1, 

IMP 

pm. 

Ia 

1= 

IS MN 
FEMALE 

LAST 
STATION 

a; 

a: 
a; 
e" 

SERIES 

PS 
. 

PORT. 

ISMS 
FEMALE 

Appendix A Serial Ports and Cables A-13 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 730 of 820



Appendix 

B 

Features 

Functions 

IC690ACC900 Converter 

Note: This product is no longer available. This appendix is for reference for those already using 
this converter. We recommend the IC690ACC901 as a replacement for most applications 
(see Appendix D for details). 

This appendix provides a detailed description of the RS-422/RS-485 to RS-232 Converter 
(IC690ACC900) for the Series 90 Programmable Logic Controllers. 

Provides the Series 90 PLCs with an interface to devices that use the RS-232 interface. 

Allows connection to programming computer without a Work Station Interface board. 

Easy cable connection to either a Series 90-70 PLC or a Series 90-30 PLC. 

No external power needed; operates from +5 volt DC power on the Series 90 PLC backplane. 

Convenient, light weight self-contained unit. 

The RS-422/RS-485 to RS-232 Converter provides an RS-232 serial interface for the Series 90-70 
and Series 90-30 PLCs, which have a built-in RS-422/RS-485 interface. Specifically, it provides a 

serial connection between a Series 90-30 or Series 90-70 PLC serial port and the serial port on the 
programming computer without the need for a Work Station Interface to be installed in the 
computer. The programming computer can be a Workmaster H computer, or IBM PS/2 or 
compatible computer. 
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Location in System 

Installation 

The RS-422/RS-485 to RS-232 converter is a free-standing device which requires two cables as the 

connections between the PLC and the programmer. Its location is limited only by the length of the 

connecting cables as listed in the interface specifications. The cable at the PLC end that connects 
to the RS-422/RS-485 connector on the converter can be up to 10 feet in length (without an 

external source of +5 VDC) and up to 1000 feet (300m) in length with an external source of 
+5VDC. The cable from the RS-232 connector on the converter to the programming computer's 
serial port can be up to 50 feet (15m) in length. 

FRONT VIEW REAR VIEW 

GEFanuc 
IC690ACC900A 

CABLE ADAPTER 
MADE IN USA 

Figure B-1. Front and Rear View of Converter 

L 

0 

Installation of the RS-422/RS-485 to RS-232 Converter consists of connecting two cables. Select 

the proper cables for your installation. Prewired cables (see below) are available from GE Fanuc, 

or if cables of different lengths are required by your application, you can build your own cables. 

Specifications for building these cables are provided later in this appendix. 

You do not need to connect an external source of power to the converter for a cable length of 10 

feet, or less, since the necessary power connections of +5 VDC and signal ground are derived from 
the PLCs backplane bus through the cable which connects to the Series 90-30 or 90-70 PLC. 

1. Select one of the three RS-232 compatible cables (10 feet in length) that will connect the 

programmer's (or other serial device) RS-232 serial port to the RS-232 port on the converter. 
The catalog numbers of these cables are: IC690CBL701 (use with Workmaster industrial 
computer, or IBM PC-XT or compatible personal computer), IC690CBL702 (use with IBM 
PC-AT or compatible personal computer), and IC690CBL705 (use with Workmaster II 
industrial computer, or IBM PS/2 or compatible personal computer). 

2. A standard 6-foot cable (HHP compatible) is available to connect the RS-422/RS-485 port on 

the converter to the RS-485 port on the Series 90-30 or Series 90-70 PLC. The catalog number 

of this cable is IC693CBL303. 

Installation of these cables should be done with the PLC powered-down. 

Connect the 25-pin male connector on the 10 foot cable to the 25-pin female connector on the 

converter. 
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Connect the female connector (9-pin or 25-pin) on the opposite end of this cable to the male 
RS-232 connector (serial port) on the selected programming (or other serial) device. If you 
build you own cable, use a connector that is compatible with your serial device. 

Notice that both ends of the 6-foot RS-422/RS-485 compatible cable are the same; a 15-pin 
male connector is attached at both ends. Connect one end of this cable to the 15-pin female 
connector on the RS-422/RS-485 connector on the converter. 

Connect the other end of this cable to the 15-pin female connector, which interfaces to the RS- 
485 compatible serial port on the Series 90-30 or Series 90-70 PLC. For the Series 90-30 PLC, 
this connector is accessed by opening the hinged door on the power supply. The serial port 
connector for the Series 90-70 PLC is on the CPU module, and is accessed by opening the 
hinged door on the module. 

Cable Description 

GFK-0356Q 

The serial connection to the Series 90-70 PLC (see Figure B-1) is to the RS-422/RS-485 
compatible serial port connector, located at the bottom of the CPU module behind the hinged door, 
through a 6 foot (2 meter) serial interface cable, IC693CBL303. Wiring information and 
recommended cable and connectors are provided for those who may want to build their own cable 
having a different length. 

The serial connection to the Series 90-30 PLC is to the RS-485 compatible serial port connector 
located behind the hinged door on the right front of the power supply, through the same 6 foot 
serial interface cable, IC693CBL303, or equivalent, Figure B-2). 

SERIES 90-70 

111111111111 
RS-485 RS-232 

CONVERTER 

PROGRAMMER 

I 

E 
Figure B-2. Typical Configuration with Series 90-70 PLC 
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SERIES 90-30 

0 

RS-485 RS-232 

CONVERTER 

PROGRAMMER 

0 

ffi lo 
Figure B-3. Typical Configuration with Series 90-30 PLC 

RS-232 Interface Pin Assignments 

Pin assignments and signal definitions for the RS-232 interface are listed below. 

Table B-I. RS-232 Interface for Converter 

Pin Signal Name Function I/O 

I Shield Cable shield 

2 SD Transmitted Data Out 

3 RD Received Data In 

4 RTS Request To Scnd Out 

5 CTS Clear To Send In 

6 No connection - 

7 SG Signal Ground - 

8 DCD Data Carrier Detect In 

9/19 - No connection - 

20 DTR Data Terminal Ready Out 

21 to 25 - No connection - 
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RS-422/RS-485 Interface Pin Assignments 

GFK-0356Q 

Pin assignments and signal definitions for the RS-422/RS-485 interface are listed below. 

Table B-2. RS- 422/RS -485 Interface for Converter 

Pin Signal Name Function I/O 

1 Cable Shield 

2 DCD(A) Differential Data Carrier Detect Out 

3 DCD(B) Differential Data Carrier Detect Out 

4 ATCH/ Attach (used with HHP) n/a 

5 +5 VDC Logic Power In 

6 RTS(A) Differential Request To Send Out 

7 SG Signal Ground, OV In 

8 CTS(B') Differential Clear To Send In 

9 RT Resistor Terminator n/a 

10 RD(A') Differential Receive Data In 

11 RD(B') Differential Receive Data In 

12 SD(A) Differential Send Data Out 

13 SD(B) Differential Send Data Out 

14 RTS(B) Differential Request To Send Out 

15 CTS(A') Differential Clear To Send In 
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Logic Diagram 

The following figure shows the logic diagram for the RS-422/RS-485 to RS-232 Converter. 
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CONVERTER 

(IC690ACC900) 

344539 
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1 << SHIELD 
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> RTS (B) 

> RTS (A) 

> DCD(B) 

> DCD(A) 

LOGIC 
5 (<5 POWER 

SG 
NC 

< SG 

20 
DTR ATTACH > ATCH/ 

Figure B-4. RS-4221RS-485 to RS-232 Converter Logic Diagram 
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Jumper Configuration 

GFK-0356Q 

There are three jumper locations on the converter board for selection of user options. Each jumper 
position has three pins, as shown in the following illustration. These jumper positions, labeled JP2, 
JP3, and JP4, are accessed by removing the square plastic cover on the top of the converter. 
Configuration can be changed as required by carefully removing one or more of the jumpers with a 

pair of needle nose pliers and placing it on the desired pair of pins. 

Refer to the description of these selectable jumper positions in the following table and place the - 
jumper on the selected pair of pins. The pin numbers are 1, 2, and 3. Default jumper locationsre 
indicated by a rectangle around the pins to be jumpered for each position. The default pin numgers 
are 1 and 2. 

RS-4221RS485 

2 
o o o 3 

Figure B-5. Location of Jumpers for User Options 

RS-232 
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Table B-3. Jumper Configuration for RS-422/RS-485 to RS-232 Converter 

Jumper 
. 

Label Jumper 
Position 

. . 

Description* 

JP2 DCD Il 2 3 Default position I and 2 is used when the device communicating 
with the PLC does not supply the Carrier Detect signal. JP2 forces 
the DCD signal active on the RS-485 port. 

1 2 3I Usc jumper positions 2 and 3 if the device does supply the Carrier 
Detect signal. This allows the programming device to control 
DCD. 

.JP3, MODEM - I 1 213 Default position I and 2 is used when an attached Modem does not 
require the Clear To Send (CTS) signal. This allows the 
programming device to control the RTS signal. 

1 2 3 Jumper. positions 2 and 3 are used when the attached Modem does . 

require the CTS. signal (most moderns require: this signal). Forces 
RTS to be continually active.' 

JP4 ATTACH I 2 3 Default position I and 2 is used for most applications 
communicating with the PLC via a serial programming device. 

2 3 Jumper positions 2 and 3 are used if the device communicating with 
the PLC is intended to emulate the HHP protocol. , 

*Refer to the documentation for your serial device for signal requirements. 
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Example of Cable Configurations 

Examples of cable configurations required when using the converter can be found in Appendix C. 

Specifications for the converter are shown in the following table. 

Table B-4. Specifications for IC690ACC900 Converter 

Power Requirements: 

Voltage 

Current 
RS-422/RS-485 Interface Cables: 

Maximum cable length 

Cable Type: 

6 feet (2m) 

30 feet (10m) ** 

230 feet, up to 1000 feet (300m) 

Connector Type 

RS-232 Interface Cable: 

Maximum cable length 
Up to 50 feet (15m) ' 

Connector Type 

5 volts DC, +5% 

170 mA, ±5% 

1000 feet(300m) 

Cable type: Belden 9508, AWG #24.(0.22 mm2) 

Cable type: Belden 9309, AWG #22 (0.36 mm2) 

Same cable as for 30 feet. 

I5-pin D-type Male Subminiature (both ends) 

50 feet (I5m) 

25-pin D-type Female Subminiature (converter end) 9-pin, 15 -pin, or 
25-pin (depending on type of connector on your serial device) D-type 
Female Subminiature (programming device cnd) 

GFK-0356Q 

* Catalog numbers are provided as suggestions only. Any cable having the same electrical 
characteristics is acceptable. It is strongly recommended that you use stranded wire. Since it 

is sometimes hard to find a cable with the desired number of twisted pairs (the Belden 9309 
has an extra pair), you may end up with a cable with extra pairs. 

For distances over 10 feet, the +5 volt DC logic power source must be provided externally by 
connecting an external power supply to the +5V and SG (OV) connections at the converter end 
of the cable. The +5V pin at the PLC connector end of the cable must not be connected to 
the cable. The +5V and SG connections from the external power supply must be isolated from 
its own power line ground connection. Ensure that there is no connection between the external 
supply and the PLC except the SG cable connection. 

** 
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Appendix 

C 
IC655CCM690 Isolated Repeater/C'onverter 

,..Note: This product is no longer available. This appendix is for reference by ;i 

those already using this product. It has been replaced by catalog number; 
IC690ACC903 (see Appendix E for details). 

This appendix describes how to use the Isolated Repeater/Converter (IC655CCM590) with Series 
90 PLCs. The following topics are covered in this appendix. 

Description of the Isolated Repeater/Converter 

System Configurations 

Cable Diagrams 

Note: The catalog number for the Isolated Repeater/Converter was previously 
IC630CCM390. 

Description of the Isolated Repeater/Converter 

The Isolated Repeater/Converter (1C655CCM590) can be used for the following purposes. 

To provide ground isolation where a common ground cannot be established between 
components. 

To boost RS-422 signals for greater distance and more drops. 

To convert signals from RS-232 to RS-422 or RS-422 to RS-232. 

The figure on the next page shows the appearance of the unit and the locations of key features. 
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SWITCH 

,CD 

NM 0 000HDOHHHEMM POWER 
CORO 

Figure C-1. Isolated/Repeater Converter 

Items of interest to the user on the Isolated Repeater /Converter are described below. 

O Two 25-pin female D-type connectors (Two 25-pin male, D-type connectors (solder pot), are 
included for user cabling.) 

O 115/230 VAC power connection (internal) 4-position terminal block. 

O Fused 1 Amp power protection. 

O :Power ON (green) indicator LED. 

O Three-position toggle switch, recessed in the back of the unit, is set according to the system 
configurations shown later in this appendix. 

C-1 Series 90-30 PLC Installation and Hardware Manual - August 2002 GFK-0356Q 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 741 of 820



IC655CCM590 Converter ra 

Logic. Diagram of the Isolated Repeater/Converter 

The figure below provides a functional look at the unit. Note the 3-position switch for controlling 
the Jl port transmitters. This switch is discussed in System Configurations later in this appendix.. 

OPTICAL RS-422/RS-232C 
RS-422 ISOLATION J2 

2 

> SD (RS-232C) 

GFK-0356Q 
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O ( CTS) 
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I (SE) 

CTS ( B' ) 

CTS ( A 1 

CTS (RS-232C) 

25 \\ Z/ 
SE (RS-232C) 

Figure C-2. RS-422 Isolated Repeater/RS-232 Converter Logic Diagram 

Note: All inputs are biased to the inactive state. Inputs left unconnected will produce a binary 1 

(OFF) state on the corresponding output. 
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Pin Assignments for the Isolated Repeater/Converter 

Table C-1. Isolated Repeater/Converter Pin Assignments 

JI RS-422 Port (25-piri female connector) 

Pin Signal Description 

1 NC 

2 NC 

3 NC 

NC 

5 . NC 

6 NC 
. 

OV i :-,..:.: ,Ground Connection. 

8 . . CTS(B').- :Clear to Send (Optional Termination) 

9 CTS(A') Clear to Send (Optional Termination) 

10 CTS(B') Clear to Send 

11 CTS(A') Clear to Send 

12 RTS(B) Request to Send 

13 RTS(A) Request to Send 

14 RD(B') Receive Data 

15 RD(A') Receive Data 

16 SD(A) Send Data 

17 SD(B) Send Data 

18 NC 

19 NC 

20 NC 

21 NC 

22 RD(B') Receive Data 

23 RD(A') Receive Data 

24 SD(A) Send Data 

J2 RS-422/RS-232 Port (25-pin female connector) 

Pin Signal Description 

I NC 

2 SD Send Data (RS-232) 

3 RD Receive Data (RS-232) _... 

4 RTS ,Request to Send (RS-232) 

5 CTS Cleat: to Send (RS-232) 

6 :1:.: Vc... 
7 OW Ground Connection 

8 CTS(B') Clear to Send Optio.nal Termination) 

9 CTS(A') Clear to Send (Optional Termination) 

10 RTS(B) Request to Send 

11 RTS(A) Request to Send 

12 CTS(B') Clear to Send 

13 CTS(A') Clear to Send 

14 SD(B) Send Data 

15 SD(A) Send Data 

16 RD(A') Receive Data 

17 RD(B') Receive Data 

18 RD(A') Receive Data (Optional Termination) 

19 RD(B') Receive Data (Optional Termination) 

20 NC 

21 NC 

22 SD(B) Send Data (Optional Termination) 

23 SD(A) Send Data (Optional Termination) 

24 NC 

NC=No Connection 

SD (Send Data) and RD (Receive Data) are the same as TXD and RXD (used in the Series Six PLC). 

(A) and (B) are the same as - and + A and B denote outputs, and A' and B' denote inputs. 

Caution 

The signal ground connections (pin 7 on each connector) must be made 
between the Isolated Repeater/Converter and the PLC for J1, and 'the 
Isolated Repeater/Converter and the host computer for J2. 

Pin 7 of the J1 port is connected to the metal shell of the J1 connector. Pin 7 
of the J2 port is connected to the metal shell of the J2 connector. These two 
signal ground connections are isolated from each other and from the power 
system ground (green wire on the terminal block). To maintain proper 
isolation, these signal grounds cannot be tied together. 
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10655CC111590 Converter Ld 

HOST 
COMPUTER 

RS-232 RS-422 
SHIELDED 

PAIRS 

PIN N 

55-232 

= 

25-PIN 
FEMALE 
55-212/ 
RS-422. 
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ISOLATED REPEATER 
CONVERTER 

PEE55CC0A590 
J2 

RS-I22 
TWISTED SHIELDED 

PAIRS 

n Wry 

a44783 

TO 
0 RD 
0 RTS 

CTS 
0 DCO 

OTR 
0 GNO 

2 
5 

Po 
so' 
CTS 
RTS 

oe 
00 

e0 

: 

0 

0 

o0 

00 

00 

FtEdefiK 
RR 04?)3 

SO ( A 
SO ( 

CTS ( 

CTS(8 
RTS ( A 
RTS ( B 

oV 

SO IAI 
SD( El ) 

RO ( A') 
RD ) 

RT 
RT (A I 
RTS (BI 
CTS ( ) 

CTS(IT) 
OV 
SHLO 

0 
OO 

SERIES 
90 PLC 
RS-42/ 
PORT 

POSITION 

25-PIN 
MALE: ; 

25-PIN 
EM ALE 
55 -422 
PORT 

2S. PIN 
MALE 

SWITCH IN CENTER 

IS. PIN 
MALE 

15-PIN 
FEMALE 

I ISVAC 

I TERMINATION RESISTANCE FOR.THE RECEIVE DATA (RD) SIGNAL NEEDS TO BE CONNECTED ONLY ON UNITS AT THE END OF THE LINES, 1 

THIS TERMINATION IS MADE ON THE SERIES 90 PLC PROOUCTS BY CONNECTING A JUMPER BETWEEN PIN 9 AND PIN 10 INSIDE THE 
15-PIN D-SHELL WITH THE FOLLOWING EXCEPTION. FOR SERIES 90-70 PLCs. CATALOG NUMBERS IC697CPU73 I AND IC697CPU771, 
THE TERMINATION FOR RO AT THE PLC IS IMPLEMENTED BY A JUMPER BETWEEN PIN 9 AND PIN II. 

Figure C-3. Example RS-422 Isolated Repeater/RS-232 Converter Connection 

System Configurations 

GFK-0356Q 

' 

The figures below show various ways you can connect the Isolated Repeater/Converter to convert 
signals, expand the number of drops, and obtain greater distance. Any system configuration can be 
reduced to a minimum number of cables each covering a part of the overall system configuration. 
The following examples of system configurations refer to these cables as Cables A through E 

which are described in Cable Diagrams later in this section. 

Downstream and Upstream Contention. In this section, simple multidrop configurations are 
those where a single Isolated Repeater/Converter is used. Complex multidrop configurations 
contain one or more multidrop sections where an Isolated Repeater/Converter is included as one 
of the drops. In both simple and complex multidrop configurations, the transmitters directed 
downstream from the master can be on at all times. There will be no contention for the 
communication line because only one device (the master) transmits downstream. 

In simple multidrop configurations, there will be no contention when transmitting upstream as long 
as devices tri-state their drivers when idle and turn them on only when they have something to 

transmit. This is the case for the Series 90-70 and Series 90-30 CM:Ms. 

In complex multidrop configurations, however, special steps must be taken to switch the upstream 
transmitters of the Isolated Repeater/Converter. 

Switching Upstream Transmitters. For the RS-422 drivers to be active at the J2 port of the 

Isolated Repeater/Converter, the RTS input at II must be true. The state of the RS-422 drivers at 

the JI port depends on the position of the switch on the unit. When the switch is in the center 
position, the J1 transmitters will always be turned on. When the switch is in the CTS position, 
(toward the power cable), then either the RS-232 or RS-422 CTS signal must be true to turn on the 

11 drivers. 

Note: Note the position of the switch on the Isolated/Repeater Converter in the system 
configurations below. 
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m 

Simple Multidrop Configuration 

This configuration shows how to connect a single Isolated Repeater/Converter for signal 
conversion or greater distance. 

SERIES 90 PLC 
OR 

HOST 

.. 
RS-232 RS -422 

(CABLE A) (CABLE B) 

* BRICK IS THE NICKNAME FOR THE 
ISOLATED REPEATER/CONVERTER 

J2 
BRICK 

RS-422 
(CABLE 0) 

SW °N 

.J1 
SERIES 90 PLC 

SERIES 90 PLC 

Figure C-4. Simple System Configuration Using the Isolated. Repeater/Converter 

Complex Multidrop Configuration 

SERIES 90 
OR 

HOST 

This configuration shows how to connect multiple Isolated Repeater/Converters for signal 
conversion, greater distance, and more drops. 

RS-422 
(CABLE 

RS-232 
(CABLE 

RS-422 
(CABLE 

SERIES 90 

--I SERIES 90 

BRICK 

SW 
- - ON 

J2 
BRICK 

SW =ON 

RS-422 
(CABLE 

J1 

RS-422 
(CABLE 

J2 
BRICK 

SW 
=ON 

J1 

* BRICK IS THE NICKNAME FOR THE 

J2 
BRICK 

sw ON 

RS-422 
(CABLE 

SERIES 90 

--I SERIES 90 

RS-422 
(CABLE 

J1 
SERIES 90 

--I SERIES 90 

RS-232 
(CABLE 

ISOLATED REPEATER/CONVERTER 
J11 

BRICK 
J2 

SERIES 90 

SW = CTS 

Figure C5. Complex System Configuration Using the Isolated Repeater/Converter 
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IC655CC111590 Converter Li 

Rules for Using Repeater/Converters in Complex Networks 

When designing a complex multidrop network including PLCs and RS-422 repeater/converters 

(bricks), the following rules apply: 

Rule 1: When using a brick as a repeater, port J2 should always be directed toward the host 

device, and Port J1 should always be directed away from the host device. The switch located on 

the side of the brick should always be in the center position (ON). The only case in which Port J1 

is directed toward the host is when the brick is used as a converter (RS-232) at the slave. The 
switch is in the right position (CTS).. 

Rule 2: If a Series 90 CMM slave device is, located downstream of a brick, set the configuration of 
the CMM serial port to NONE flow control.With a 10 ms Modem Turnaround Delay (Applies to 

.CCM, SNP, and SNPA protocols only):: ', 
; 

. 

Rule 3: DonOtplace more than three bricks in asingle communication path between the host and 

the slave devices. 
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Cable Diagrams 

The cable diagrams below are referred to as Cables A-E from the system configurations in the 

previous figures. These diagrams show the principles for constructing your own cables and can be 

modified to fit your specific application. 

21 Pei 
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25. PIN 
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Figure C-6. Cable A; RS-232 CMM To Converter 

SEINES DO 

PORT 
I OR 2 

0, 
0, 

00 

PIN 

25 
13 

12 
24 
10 
11 

22 
23 

21 PIN 
MALE 

25. PiN 
FEMALE 

MAPS 
a See ON 41 

PWS 

19 
17 

RD DO 
DO 053 

00 
IS SO (A) 

14 SD 03/ 
315(0) =11 00 ISOLATED 

IC 
rg743 

CND 

00 

CONITESCLIERI VFJITFit 
ieRKM) 

13 0° 
00 
00 
0 ° 

21 Pei 21 PN 21 PIN 
FEMALE NAME MALE 

TERMINATE CONNECTOR.. ON TIE C3.01, INSTALL !WIPER TO CONNECT INTERNAL 120 CNN RESISTOR. 
ON THE ISOLATES REPEATERCONVER 7E.R. IRSTALL 130 0499 REDSTOR (SUPPLIE133 

Figure C-7. Cable B; RS-422 CMM To Converter 
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Appendix 

D 
1C690ACC901 Miniconverter Kit 

Description of Miniconverter 

The Miniconverter Kit (IC690ACC90 I) consists of an RS-422 (SNP) to RS-232 Miniconverter, a 6 

foot (2 meter) serial extension cable, and a 9-pin to 25-pin Converter Plug assembly. The .I 5 -pin 
SNP port connector on the Miniconverter plugs directly into the serial port connector on the Series 

90-30 power supply, Series 90-70 CPU or Series 90-20 CPU. The 9-pin RS-232 port connector on 

the Miniconverter connects to an RS-232 compatible device. 

RS-422 
PORT 

a44985 

RS-232 
PORT 

Figure D-1. Series 90 SNP to RS-232 Miniconverter 

When used with an IBM PC-AT, or compatible computer, one end of the extension cable plugs into 
the Miniconverter's 9-pin serial port connector, the other end plugs into the 9-pin serial port of the 

computer. The Converter plug (supplied with kit) is required to convert the 9-pin serial port 
connector on the Miniconverter to the 25-pin serial port connector on the GE Fanuc Worlcmaster II 
computer, or an IBM PC-XT or PS/2 Personal Computer. 

The GE Fanuc Workmaster computer requires an additional adapter (not supplied with kit - please 
contact your local GE Fanuc PLC distributor) for use with the Miniconverter. 

GFK-0356Q D-I 
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D 

Pin Assignments 

The pinouts of the Miniconverter are shown in the following two tables. The first table shows the 
pinout for the RS-232 port, the second table shows the RS-422 port. 

Pin Assignments, RS-232 Port 

Table D-1 is for the RS-232 port. The direction of signal flow is with respect to the Miniconverter. 

Table D-1. Miniconverter RS-232 Port 

Pin Signal Name Direction 

2 SD - Send Data Output 

3 RD - Receive Data Input 

5 GND - Ground n/a 

7 CTS - Clear To Send Input 

8 RTS - Request To Send Output 

The pinouts were chosen to allow direct connection (using a straight through, or 1 to 1 cable (as 

provided with kit)) to the IBM PC-AT. Most IBM compatible computers equipped with an RS-232 
port will provide a pinout compatible with the one shown above. 

Pin Assignments, RS-422 Port 

Table D-2 is the pinout for the Miniconverter's RS-422 serial port. The direction of signal flow is 

also with respect to the Miniconverter. 

Table D-2. Miniconverter RS-422 Port 

Pin Signal Name Direction 

I SHLD - Shield n/a 

5 +5 VDC - Power Input 

6 CTS(A') - Clear To Send Input 

7 GND - Ground n/a 

8 RTS(B) - Request To Send Output 

9 RT - Receive Termination Output 

10 SD(A) - Send Data Output 

11 SD(B) - Send Data Output 

12 RD(A') - Receive Data Input 

13 RD(B') - Receive Data Input 

14 CTS(B') Clear To Send Input 

15 RTS(A) - Request To Send Output 
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Loi 

System Configurations 

The Miniconverter can be used in a point-to-point configuration as described above, or in a 

multidrop configuration with the host device configured as the master and one or more PLCs 
configured as slaves. 

The multidrop configuration requires a straight through (I to 1) cable from the Miniconverter's RS- 
422 port to the first slave PLC's SNP port. Other slaves will require a daisy chain connection 
between slaves. A maximum of eight devices can be connected in an RS-422 multidrop 
configuration. All of, the devices must have a common ground. If ground isolation is required, you 

can use the GE Fanuc Isolated Repeater/Converter (1C655CCM590) in place of the Miniconverter. 

When using the Miniconverter with a modem connection, it may be necessary to jumper RTS to 

CTS (consult the user's manual for your modem). 

Cable Diagrams (Point-To-Point) 

GFK-0356Q 

When connecting the Miniconverter to IBM PC and compatible computers with hardware 
handshaking, the following cable connections should be used. 

PIN PIN 

a44982 

TXD 2 2 RXD 
RXD 3 3 TXD 
CTS 7 7 RTS 
RTS 8 CTS 
GND 5 GND 

1 DCD 
6 DSR 
4 DTR 

MINICONVERTER 
RS-232 PORT 

9-PIN 
CONNECTOR 

Figure D-2. Miniconverter to PC-AT 

IBM PC-AT 
9-PIN 

CONNECTOR 

a44983 

PIN 

TXD 2 

RXD 3 

CTS 7 

RTS 8 

GND 

PIN 

E 

3 

2 

4 

5 

7 

8 

6 

20 

RXD 
TXD 
RTS 
CTS 
GND 
DCD 
DSR 
DTR 

MINICONVERTER WORKMASTER II, 

RS-232 PORT IBM PC-XT, PS/2 
9-PIN 25-PIN 

CONNECTOR CONNECTOR 

Figure D-3. Miniconverter to Workmaster II, PC-XT, PS/2 
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D 

PIN PIN 
844984 

TXD 2 3 RXD 
RXD 3 2 TXD 
CTS 7 4 RTS 
RTS 8 5 CTS 

GND 5 7 GND 

MINICONVERTER WORKMASTER 
RS-232 PORT 9-PIN 

9-PIN CONNECTOR 
CONNECTOR 

Note: Additional adapter required 

Figure D-4. Miniconverter to 9-Pin Workmaster or PC-XT Computer 

Table D-3. Miniconverter Specifications 

Mechanical: 

RS-422 

RS-232 

Electrical and General: 
Voltage Supply 

Typical Current 

Operating Temperature 
Baud Rate 
Conformance 
Ground Isolation 

15-pin D shell male for direct mounting to Series 90 serial port. 

9-pin D shell male for connection to RS-232 serial port of a Workmaster 
II computer or Personal Computer. 

+5 VDC (supplied by PLC power supply) 

Version A (IC690ACC901A) - 150 mA 
Version B (IC690ACC901B)- 100 mA 

0 to 70°C (32 to 158°F) 

38.4K Baud maximum 

EIA-422 (Balanced Line) or EIA-423 (Unbalanced Line) 

Not provided 
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AppendiX 

.E 

GFK-0356Q 

IC690ACC903 Port Isolator . 

. The IC690ACC903 RS-485 Port Isolator replaces the IC655CMM590 Isolated Repeater/Converter 
(also.referred to as the "Brick"). The device features 500 volts of isOlation in a compact package 

:.,servicing'all. IC693; IC697;and IC200 PLC product lines. The product conneets directly to an RS- 
. 485 setlal port or though a short extender cable provided with the device. The extension cable is 

intended for use in applications where direct connection to the port is obstructed by surrounding 
equipment or when it is not acceptable for the device to protrude from a PLC module. The Port 
Isolator can operate in either single- or multi-drop mode, which is selected by a slide Switch on the 
top of the module. 

The Port Isolator provides the following features: 

Four opto-isolated sigial channels: SD, RD, RTS, and CTS 

Electrical compatibility with RS-485 

Single- or multi-drop operation 

Input termination consistent with standard for serial channels 

A 5V DC/DC converter for power isolation 

Hot insertion is supported 

2.6 in 

Figure E-1. RS485 Port Isolator 

FRONT VIEW 

<---- 0.7 in --> 

E-1 
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Connectors 
The Isolator provides two connectors, one 15 pin male D-type (PLI) and one 
15 pin female D-type (PL2). 

RS-485 Connectors 

Pin Pin Name Pin Type Description 

PLI 1 SHLD - Chassis Ground 

2 NC - 

3 NC - 

4 NC - 

5 5V - +5V power 

6 CTS (A) In. Clear to send - 

7 OV - Signal Ground 

8 RTS (B) Out Request to send + 

9 NC - 

10 SD (A) Out Send data - 

1 I SD (B) Out Send data + 

12 RD (A) In Read data - 

13 RD (B) In Read data + 

14 CTS (B) In Clear to send + 

15 RTS (A) Out Request to send - 

Pin Pin Name Pin Type Description 

PL2 I NC - 

2 NC - 

3 NC - 

4 NC - 

5 5V - +5V power 

6 RTS (A) Out Request to send - 

7 OV - Signal Ground 

8 CTS (B) In Clear to send + 

9 RT - Terminating Resistor 
10 RD (A) In Read data - 

11 RD (B) In Read data + 

12 SD (A) Out Send data - 

13 SD (B) Out Send data + 

14 RTS (B) Out Request to send + 

15 CTS (A) In Clear to send - 

Use the terminating resistor if the Port Isolator is used in port-to-port mode or at the end of a multi-drop 
configuration. To terminate the RD balanced line, place a jumper wire from pin 9 to pin 10. 

A denotes - and B denotes +. A and B denote outputs and A' and B' denote inputs. 

S 
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ogic Diagram 

GFK-0356Q 
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Figure E-2. IC690ACC903 Block Diagram 

+5Vdc 

GND 

Appendix E IC690ACC903 Port Isolator E-3 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 756 of 820



Installation 
The Isolator is packaged in a contoured plastiC enclosure designed for eithendirect attachment tb a 

serial port or through a 12" extender cable for panel mounted applications. Two M3 thumbscrews 
secure the device to its mating connector. The device can be easily inserted into an existing 
communication channel with no additional hardware. In Figure E-2, the Isolator is shown 
connected directly to a CPU module. Alternatively, the Isolator can be mounted separately from the 
PLC system using the extender cable provided. For mounting separately to a panel, you will need 
to provide two #6-32 (4 mm)mounting screws (Figure E-3). 4 
When installing the Isolator, tighten the connector screws and panel mounting screws (if used)1 
the following torque values: 

Screws Type , Torque 
:ConnectorThumbscrews (supplied with 
Isolator) 

M3 .8 in.11bs. (0:9 Newton-meter) 

Panel Mounting Screws (user -supplied) #6/32 (4 mm) 12 in./lbs. (1.4 Newton-meters) 

PLC 

111111111 

PLC 2 . PS CPU 

Figure E-3. RS-485 Port Isolator in PLC Network 

#6-32 (4 mm) screw 

#6-32 (4 mm) screw 

Figure E-4. Mounting Port Isolator to Panel 
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RS485 Port Isolator, supports bothort-to-port and multi-drop configurations (Figure E-4). For 
installation information, refer to section 3 of the Serial Communications User's Manual 
(GFK-0582). One configuration not covered in the User's Manual is the case where the Isolator is 

powered by a source other than the host port: This configuration is used to prevent an interrupt in 

communications if the hostsystem requires a power cycle. It also prevents power loss to equipmeilY: 
using the port for power. For this, you will need to build a custom cable as shown in:Figure 
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Figure E-5. Multidrop Configuration Connecting Devices with 15-Pin Ports and 25-Pin Ports 
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6, 

tp 
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Specifications 

4 

GFK-0356Q 

Mechanical 

RS-485 15-pin D shell male for direct mounting to serial port on the programmable 
controller 

I5-pin D shell female for communication cable 

Installation Hardware 

... 

Two M3 thread connector thumbscrews. Recommended torque: 8 in./lbs. (0.9 
Newton-meter). These are supplied with Isolator. 

Two user supplied #6/32 (4mm) thread panel mounting screws. Recommended 
torque: 12 in./lbs. (1.4 Newton-meter) 

. . . , 

Electrical .. 

Voltage Supply 

Typical Current 

. . 

+5VDC (supplied by port) 

25 mA 
100 mA available for external equipment 

Ground Isolation 

Conformance 

500 Volts 

EIA-422/485 Balanced Line 

Operating 
Temperature 

0° - 60°C (32° - 140° F) 

Baud Rate Those supported by PLC 

Note: This appendix is based on Data Sheet GFK-1663. 
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Appendix 

F 

Overview 

Calculating Series 90-30 Heat Dissipation 

Series 90-30 PLCs must be mounted in a protective enclosure. The enclosure should be capable of 
properly dissipating the heat produced by all of the devices mounted inside it. This appendix 

describes how to calculate heat dissipation for a Series 90-30 PLC. The strategy is to calculate a 

heat dissipation value, in watts, for each individual module in the PLC. To obtain a total heat 
dissipation figure for the PLC, add the individual values together. 

The procedure consists of the following steps: 

Step I: Basic Method to Calculate Module Dissipation F-2 

Step 2: Calculation for PLC Power Supplies F-3 

Step 3: Output Calculations for Discrete Output Modules F-3 

Step 4: Input Calculations for Discrete Input Modules F-4 

Step 5: Final Calculation F-6 

Information Required 

GFK-0356Q 

In addition to the information in this manual, you will need GFK-0898, Series 90 -301/0 
Module Specifications Manual. 

You will need operating current values for the discrete output devices connected to the PLC's 
discrete output modules. These include control relays, motor starters, solenoids, pilot lights, 
etc. Each device manufacturer publishes these values. If an exact value is not available for a 

device, you can make a close estimate by obtaining the value for a similar device from a 

catalog. These values are also needed for selecting Output modules during the design process 
in order to ensure that the modules' maximum ratings are not exceeded. 

F-I 
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Procedure 

Step 1: Basic Method to Calculate Module Dissipation 

Note that this step does not apply to Power Supply Modules, which are covered in Step 2. The 
values needed for this calculation are found in the "Load Requirements" table in Chapter 12. 

Use the following electrical power formula in these calculations 

Power (in watts) = Voltage (in volts) x Current (in.Amps). 

Assume that all input power to these modules is eventually dissipated as heat. The procedure is 

-- Look up the module in the "LOad Requirements for HardWaie COMPOnents" table. (Chapter 12). 

and obtain the current values for each of the three power supply voltages listed. The voltage is 

printed at the head of each column. All modules use the 5VDC supply, and a relatively few 
modules also use one or both of the two 24VDC supplies. 

For a given module, calculate the power dissipation for each column in the table that contains a 

current value by multiplying the current value (in Amps) times the voltage for that column. For 
modules using more than one voltage, add the calculated power values to arrive at the total for 
the module. 

Example 1: 

The "Load Requirements" table shows that the 1C693CPU352 module draws: 

910 mA from the +5VDC supply. 

No current from either of the two 12VDC supplies 

To calculate power dissipation, multiply 0.910 Amps times 5 volts. The answer is: 

4.55 watts (of heat dissipated by this module) 

Example 2: 

The "Load Requirements" table shows that the IC693MDL241 module draws: 

80 mA from the +5VDC supply 

125 mA from the +24VDC Isolated supply 

To calculate power dissipation from the +5VDC supply: 

Multiply 0.08 Amps times 5 volts to arrive at a value of 0.40 watts. 

To calculate power dissipation from the +24VDC supply: 

Multiply 0.125 Amps times 24 volts to arrive at a value of 3.0 watts. 

Adding the two together yields a total heat dissipation by this module of 3.4 watts. 
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Step 2: Calculation for PLC Power Supplies 

A basic rule for Series 90 power supplies is that they are 66% efficient. Another way of statinwhis 
is that the power supply dissipates 1 watt of power in the form of heat for every 2 watts of power it 

delivers to the PLC. Therefore, you can calculate the total power requirement for all of the 

modules in the rack served by a particular power supply using the method in Step 1 above, then 
divide that figure by 2 to arrive at the power supply dissipation value. You cannot simply use the 
rating of the power supply (such as 30 watts) for this calculation because the application may not 
require the full capacity of the power supply. If you are using the +24VDC output on the power 
supply's terminal strip, you should calculate the power drawn, divide the value by 2, and add itio 
the total for the power supply. Since each Series 90-30 rack has its own power supply, each rack 
should be calculated on an individual basis. 

fep OUtPUt Calculations for Discrete Output Module'S 

GFK-0356Q 

Discrete solid state Output modules require two calculations, one for the module's signal-level 
circuits, which was already done in Step I, and one for the output circuits. (This output circuit 
calculation is not required for the Relay Outptit modules.) Since the solid state output switching , 

devices in these modules will drop a measurable amount of voltage, their power dissipation can be 
calculated. Note that the power dissipated by the output circuits comes from a separate power 
source, so it is not included in the figure used to calculate PLC power supply dissipation in Step 2. 

To calculate output circuit power dissipation: 

In the Series 90 -301/0 Module Specifications Manual, GFK-0898, find the value for the 
Output Voltage Drop for your particular module. 

Obtain the required current value for each device (such as a relay, pilot light, solenoid, 
etc.) connected to an output point on the module and estimate its percent of "on-time." To 
obtain the current values, check the device manufacturer's documentation or an 
electronics catalog. The percent of on-time can be estimated by someone familiar with 
how the equipment operates or will operate. 

Multiply the Output Voltage Drop times the current value times the estimated percent of 
on-time to arrive at average power dissipation for that output. 

Repeat for all outputs on the module. To save time, you could determine if several 
outputs were similar in current draw and on-time so that you would only have to make 
their calculation once. 

Repeat these calculations for all Discrete Output modules in the rack. 

Discrete Output Module Example: 

The Series 90-30 PLC I/O Module Specifications Manual, GFK-0898, lists the following for the 
IC693MDL340 16-Point Discrete 120VAC Output Module: 

Output Voltage Drop: 1.5 Volts maximum 

Use that value for all of the calculations for this module. 

In this example, two of the Output module's output points drive solenoids that control the advance 
and retract travel of a hydraulic cylinder. The solenoid manufacturer's data sheet shows that each 
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solenoid draws 1.0Arnp.,T.he Fylinder advances and retracts once every 60 seconds that the-, 
- niachIne is cycling.- IliakeAkdOnds to advance and 6 seconds to retract. 

Since the cylinder takes equal: time to advance and retract, both solenoids are on for equal lengths 
of time: 6 seconds out of every 60 seconds, which is 10% of the time. Therefore, since both 
solenoids have equal current:draws and on-times, our single calculation can be applied to both . 

outputs. 

Use the formula Average Power Dissipation = Voltage Drop x Current Draw (in Amps) x Percent 
(expressed as a decimal) of on-lime: 

1.5 x 1.0 x 0.10 .=:0:15 watts per solenoid 

Then multiply this result by 2.since we have two identical solenoids: 

0.15 Watts *x 2 Solenoids 0.30 watts total for.th*e two solenoidi 

Also in this example, the other 14 output points on this 16-point module operate pilot lights on an 
operator's panel. Each pilot light requires .05 Amps of current. Seven of the pilot lights are on 

100% of the time and seven are on an estimated 40%. 

For the 7 lights that are on 100% of the time: 

1.5 x .05 x 1.00 = 0.075 watts per light 

Then multiply this value by 7: 

0.075 watts x 7 lights = 0.525watts total dissipation for the first 7 lights 

For the 7 lights that are on 40% of the time: 

1.5 x .05 x 0.40 = .03 watts per light 

Then multiply this value by 7: 

0.03 watts x 7 lights = 0.21 watts total dissipation for the other 7 lights 

Adding up the individual calculations, we get: 

0.30 + 0.525 + 0.21 = 1.035 watts for the module's total output calculation 

Step 4: Input Calculations for Discrete Input Modules 

A Discrete Input Module requires two calculations, one for the module's signal-level circuits, 
which was already done in Step 1, and one for the input circuits. Note that the power dissipated by 
the input circuits comes from a separate power source, so, are not included in the figure used to 
calculate PLC power supply dissipation in Step 2. We will assume that all input circuit power 
delivered to these modules is eventually dissipated as heat. The procedure is: 

Find the value for the Input Current in the "Specifications" table for your input module in 

the Series 90-30 I/O Module Specifications Manual, GFK-0898. 

Multiply the input voltage times the current value times the estimated percent of on-time 
to arrive at average power dissipation for that input. 
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GFK-0356Q 

Repeat for all inputs on the module. To save time, you could determine if several inputs 
were similar in current draw and on-time so that you would only have to make their 
calculation once. 

Repeat these calculations for all Discrete Input modules in the rack. 

Discrete Input Module Example: 

The "Specifications" table for the IC693MDL240 16-Point Discrete 120 VAC Input Module in the. 
Series 90-30 PLC1/0 Module Specification Manual, GFK-0898, gives the following information: 

Input Current: 12 mA (typical) at rated voltage . 

Use this value for all of the input calculations for this module. 

Iri thi.example; eight of the Input Module,:s points are used for switches that for normal operation, 
stay on (closed) 100% of the time. These include the Emergency Stop, Over Temperature, Lithe 
Pressure OK, and similar switches. 

Use the formula Average Power Dissipation = Input Voltage x Input Current (in Amps) x Percent 
(expressed as a decimal) of on-time: 

120 x .012 x 1.0 = 1.44 watts per input 

Then multiply this result by 8: 

1.44 watts x 8 inputs = 11.52 watts total for the 8 inputs 

Also in this example, two input points on this 16-point module are for the Control On and Pump 
Start pushbuttons. Under normal conditions, these pushbuttons are only pressed once per day for 
about one second - just long enough to start up the control and pump. Therefore, their effect on 
our power calculation is negligible and we will assume a power dissipation of zero for them: 

0.0 watts total for 2 inputs 

For the remaining six inputs of our sixteen point module, it is estimated that they will be on for an 

average of 20% of the time. So the following calculation is made for these six inputs: 

Using the formula of Average Power Dissipation = Input Voltage x Input Current (in Amps) x 
Percent (expressed as a decimal) of on-lime: 

120 x .012 x 0.20 = 0.288 watts per input 

Then multiply this result by 6: 

0.288 watts x 6 inputs = 1.728 watts total for the 6 inputs 

Finally, adding up the individual calculations, we get: 

11.52 + 0.0 + 1.728 = 13.248 watts for the module's total input calculation 
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Step 5: Final-Calculation 

Once the individual power dissipations have been calculated, add them all to obtain total PLC heat 

dissipation. Note that the PLC baseplate, analog input modules, and analog output modules have 

been ignored in this procedure because their power dissipation values are negligible when 
compared with the total. Also, since each Series 90-30 rack has its own power supply, each rack 

should be calculated on an individual basis. The following table summarizes the final calculation: 

Series 90-30 Rack Heat Dissipation Calculation Summary 

Step Description Value (Watts) 

Calculate total of dissipation values for all modules in the rack 

2 Divide value obtainedin Step 1 by 2 to obtain Power Supply value 

3 Calculate total of all Output modules' output dissipation values 

4 Calculate total of all Input modules' input dissipation values 

Add the above four values to obtain the total dissipation of the rack 

Other Information Related to Enclosure Sizing 

The "Baseplates" chapter of this manual contains rack dimensions and minimum ventilation 
clearance distances required around the racks. The "Cables" chapter contains clearance dimensions 

for cables that mount on the front of modules. 
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Appendix 

G 
Catakg Number to Publication Cross-Reference!' 

Manuals aretiot shipped with many of the Series 90-30 products; they must be ordered separately.., 
This:appendix,cari yelp'youideUtifythe correct documentation to. order. and use Pfoducisarearratiged:.:. 

-. in this'apperidix,by.cdtegorieS such as Analog I/O ModUles, Baseplates, ComMunkations Modules, 
etc. The category headings are listed in alphabetical order. Modules.itiat share common 
documentation are grouped under a generic catalog number, such as IC693ALGxxx for the Analog I/O 
modules. 

Note that you may not need every publication listed for a particular product. Your need for some of ' 
the publications depends on your application. For example, if you intend to use Logicmaster 
programming software to configure and program your PLC, you will not need manuals for the other 
programming software products or the Hand Held Programmer. Or, if you are going to program your 
Programmable Coprocessor module using the C computer language, you will not need the MegaBasic 
language manual. A list of publication titles is included at the end of this data sheet. 

Abbreviations Used 

HHP - Hand-Held Programmer 

LM90 - Logicmaster, a DOS-based programming and configuration software 

SFC - Sequential Function Chart 
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General System information 

90-30 PLC System Installation: GFK-0356 

Installation for Conformance to Standards: GFK-1179 

Configuration Options: 

Configuration (HHP): GFK-0402 

Configuration (LM90): GFK-0466 

Configuration (Control): GFK-1295 

Configuration'(VersaPro): GFK-1670 

Configuration (CIMPLICITY Machine Edition Logic Developer- 
PLC: GFK-1868 

Analog I/O Modules 

Baseplates 

Catalog Number Task: Publication Number 

All Analog Input, Output, and 
Combination. Modules 
(IC693ALGxxx) 

Installation, Configuration, Specifications: GFK-0898 

All Series 90-30 Baseplates 
(IC693CHSxxx) 

Installation: GFK-0356 

Configuration Options: 

Configuration (HELP): GFK-0402 

Configuration (LM90): GFK-0466 

Configuration (Control): GFK-1295 

Configuration (VersaPro): GFK-1670 

Configuration (CIMPLICITY Machine Edition Logic Developer-PLC: 
GFK-1868 
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Communications Modules 

IC693BEM320 

I/O Link Interface Module 
(slave) 

Installation, Configuration, User's Guide: GFK-0631 

IC693BEM32 I 

I/O Link Master Module 

Installation, Configuration, User's Guide: GFK-0823 

IC693BEM330 

FIP Remote I/O Scanner 
Module 

Installation, Configuration, User's Guide: GFK-1037 

Related Publications: 

Interfacing to Series 90-70: GFK-1038 

Hand Held Programmer User's Manual: GFK-0402 

FIP Bus Controller User's Manual: GFK-1213 

...v...-- 

-IC693BEM340 

FIP Bus Controller Module 

Installation, ConfiguiatiOn; User's Guide: GFK-I213 , 

Related Publications: 

Hand Held Programmer User's Manual: GFK-0402 

FIP Bus Interface Unit: GFK-1175 

FIP Remote I/O Scanner: GFK-1037 

IC693CMM3 1 1 

Comm. Coprocessor Module 

Installation, Configuration, User's Guide: GFK-0582 

IC693CMM32 I 

Ethernet Module 

Installation, Configuration, User's Guide: GFK-I 541 

Programming Options: 

Ethernet Station Manager: GFK-1186 

Host Communications Toolkit, C /C++: GFK-0870 

Host Communications Drivers, MS Windows: GFK-1026 

Host Communications Toolkit, Visual Basic: GFK-I063 

CPU Modules, CPU311-CPU341 

GFK-0356Q 

Series 90-30 CPUs 

(IC693CPU311 - 

IC693CPU341) 

Installation: GFK-0356 

Configuration and Programming Options: 

Configuration and Programming (HHP): GFK-0402 

Configuration (LM90): GFK-0466 

Programming (LM90): GFK-0467 

SFC Programming (LM90): GFK-0854 

Configuration / Programming (VersaPro): GFK-1670 

Configuration (CIMPLICITY Machine Edition Logic Developer- 
PLC: GFK -1868 
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CPU Modules, CPU350 - CPU374IE 

:. 

G-4 

IC693CPU350 . 

CPU Module 

:. - . , 

' '" '-' ' : - - 

'Installation: GFK-0356 

Configuration and Programming Options: 

Configuration / Programming (HHP): GFK-0402 

Configuration (Control): GFK-I 295 

Programming (Control): GFK-I4 1 1 

SFC Programming (Control): GFK-I385 

- - Configuration (LM90): GFK-0466 

Programming (LM90): GFK-0467 

SFC Programming (LM90): GFK-0854 

; .- - Configuration / Programming (VersaPro): GFK-1670. 

''' ConfigUraEidniPrograinming CIMPLICITY Machine Edition Logic 
Developer-PLC: GFK- 1868 

IC693CPU35 I 

IC693CPU352 

CPU Modules 

Installation: GFK-0356 

Serial Communications: GFK-0582 

Configuration and Programming Options: 

Configuration / Programming (1-1I-1P): GFK-0402 

Configuration (Control): GFK-1295 

Programming (Control): GFK-l41 I 

SFC Programming (Control): GFK- 1385 

Configuration (LM90): GFK-0466 

Programming (LM90): GFK-0467 

SFC Programming (LM90): GFK-0854 

Configuration / Programming (VersaPro): GFK-1670 

Configuration/Programming (CIMPLICITY Machine Edition Logic 
Developer-PLC: GFK-I868 

IC693CPU360 

CPU modules 

Installation: GFK-0356 

Configuration and Programming Options: 

Configuration / Programming (HHP): GFK-0402 

Configuration (Control): GFK-1295 

Programming (Control): GFK-l41 l 

SFC Programming (Control): GFK-I385 

Configuration (LM90): GFK-0466 

Programming (LM90): GFK-0467 

SFC Programming (LM90): GFK-0854 

Configuration / Programming (VersaPro): GFK-1670 

Configuration/Programming (CIMPLICITY Machine Edition Logic 
Developer PLC: GFK-1868 
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IC693CPU363 

CPU Module 

Installation: GFK-0356P or later 
.i.j:., 

Configuration Programming:Options: and 

ConfiguratiOn,and Programming (HHP): GFK-0402 

Configuration/Programming (Control): GFIC-1295 

SFC Programming (Control): GFK-1385 

Configuration (LM90): GFK-0466 

Programming (LM90): GFK-0467 

SFC Programming (LM90): GFK-0854 

Configuration / Programming (VersaPro): GFK-1670 

Configuration/Programming (CIMPLICITY Machine Edition Loire- 
Developer-PLC: GFIS-1868 ... ii 
Serial Communications: GFK-0582 

1C693CPU364 
.. ... 

Installation, Configuration, User's Guide:. GFK-154.1 

IC693CPU374 'Spedifications: GFK-0356 --. 

CPU Module Configuration and Programming.Options: 

Configuration (Control): GFK-1295 

Programming (Control): GFK-1411 

SFC Programming (Control): GFK-I385 

Configuration (LM90): GFK-0466 

Programming (LM90): GFK-0467 

SFC Programming (LM90): GFK-0854 

Configuration / Programming (VersaPro): GFK-1670 

Configuration/Programming (CIMPLICITY Machine Edition Logic 
Developer-PLC: GFK-1868 

Ethernet Station Manager: GFK -I 186 

Host Communications Toolkit, C/C++: GFK-0870 

Host Communications Drivers, MS Windows: GFK-1026 

Host Communications Toolkit, Visual Basic: GFK-1063 

Digital Valve Driver Module 

IC693DVM300 Installation and Specifications: GFK-0356P or later 

Configuration Options: 

This module does not connect to PLC backplane; therefore, it mounts 
in an unconfigured slot. 

Discrete I/O Modules 

All Discrete Input, Output, 
and Combination Modules 
(IC693MDLxxx) 

Installation and Specifications: GFK-0898 

Configuration Options: 

Configuration (HHP): GFK-0402 

Configuration (LM90): GFK-0466 

Configuration (Control): GFK-1295 

Configuration (VersaPro): GFK-1670 

Configuration (CIMPLICITY Machine Edition Logic 
Developer-PLC: GFK-1868 
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Genius Modules 

G-6 

IC693BEM331 

Genius Bus Controller 

Installation, Configuration, User Guide: GFK-I 034 

Related Publication: 

Genius I/O System User's Manual: GEK-90486-I 

Genius Blocks User's Manual: GEK-90486-2 

IC693CMM301 

Genius Comm. Module 

Installation, Configuration, User Guide: GFK-0412 

Related Publication: 

Genius I/O System User's Manual: GEK-90486-I 

IC693CMM302 

Genius Comm. Module + 

(Enhanced) 

installation, Configuration, User Guide: GFK-0695 

Related Publication: 

Genius 1/0 System User's Manual: GEK-90486-I 
. . . . .. ,., ,... 

Motion Modules 

IC693APU300 

High Speed Counter 

Installation, Configuration, User Guide: GFK-0293 

IC693APU301 

IC693APU302 
. 

Axis Positioning Modules 

Installation, Configuration, User's Guide: 

Standard Mode: GFK-0840 

Follower Mode: GFK-0781 

Motion Programming: GFK-0664 

IC693DSM302 

Digital Servo Module 

Installation, Configuration, User's Guide (standard and follower modes): 
GFK-1464 

Motion Programming: GFK-0664 

IC693DSM314 

Digital Servo Module 

Installation, Configuration, Local Logic, Motion Programming User's Guide 
(standard and follower modes): GFK-1742 

Other Option Modules 

IC693ADC31 I 

Alphanumeric Coprocessor 
Module 

Installation, Configuration, User's Guide: GFK-0499 

Programming Options: 

Programming, PCOP Development Software: GFK-0487 

ADS Display System Reference Manual: GFK-064 I 

IC693TCM302 

Temperature Control Module 

Installation, Configuration, User's Guide: GFK-I466 

IC693APU305 

I/O Processor Module 

Installation, Configuration, User's Guide: GFK-1028 
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1C693PCM300 
IC693PCM301 
IC693PCM31 I - 

Programmable Coprocessor 
Modules 

Installation, Configuration, User's Guide: GFK-0255 

Programming Options: ... . 

Programming, PCOP Development Software: GFk-.0487. 

Programming, MegaBasic: GFK-0256 
,... 

Programming, C Language: GFK-0771 - 

PCM C Function Library Reference: GFK-0772 

PCM Quick Reference Guide: GFK-0260 

PCOP Quick Reference Guide: GFK-0657 

TERMF Quick Reference Guidc: GFK-0655 

IC693PTM100 

Power Transducer Module 
(PTM) 

(Not available until late 1999.) 

Installation, configuration, user's guide: GFK-1734 

(Not available until late 1999.) . 

Power Supply MOduleS 

All Series 90-30 Power 
Supply Modules 

(1C693PWRxxx) 

Installation: GFK-0356 

Configuration Options: 

Configuration (HHP): GFK-0402 

Configuration (LM90): GFK-0466 

Configuration (Control): GFK-1295 

Configuration (VersaPro): GFK-1670 

Configuration(CIMPLICITY Machine Edition Logic 
Developer-PLC: GFK-1868 

Programming Device 

IC693PRG300 

Hand-Held Programmer 

User's Manual (using the HHP for configuration and programming): 
GFK-0402 

State Logic Products 

IC693CSE31 I Installation, Configuration, User's Guide: GFK-1056 

IC693CSE313 Programming Options: 

IC693CSE323 ECLiPS English Control Language: GFK-0732 

IC693CSE331 OnTOP User's Guide: GFK-0747 

1C693CSE340 OnTOP Troubleshooting Manual: GFK-0750 

State Logic CPUs 

AD693SLP300 Installation, Configuration, User's Guide: GFK-0726 

State Logic Processor (SLP) Software Options: . 

Module ECLiPS English Control Language: GFK-0732 

OnTOP Troubleshooting Manual: GFK-0750 

AD693CMM301 Installation, Configuration, User's Information Data Sheet: GFK-I529 

State Logic Serial See also: GFK-I 056 
Communications (SCM) 
Module 
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Publication Revision Letters 

When a GE Fanuc publication is revised, a letter is placed at the end of the publication number. For 
example, in the publication number GFK-0356Q, the letter Q at the end indicates the version of the 
manual. Manuals are revised when there are changes or additions to the products or product lines 
covered in the manual. Since this is a continual process revision letters are not included in this 
appendix, except in a few special cases. Therefore, when ordering these publications, ask for the latest 
version. 

Note: .If a publication number does not have an ending letter (suffix), such as GFK-1581, the 

publication has never been revised. 

Other Sources of Information 

GE Fanuc InfoLink PLC CD. This CD contains a collection of GE Fanuc PLC manuals for 
Series 90-30, Series 90-70, Genius, VersaMax, etc. 

GE Fanuc web site. This web site, at htto://www.gefanuc.com, contains recently revised 
publications, product revision histories, and an online catalog. 

Note: The information in this appendix is based on Data Sheet GFK-1661. 
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Publication No. Titles of Series 90-30 Publications Cited in this Appendix 

GFK-0255....: Series 90 Programmable Coprocessor Module and Support Software User's Manual 

GFK-0256 MegaBasic Language Reference and Programmer's Guide Reference Manual 

GFK-0260 Programmable Coproccssor Module Quick Reference Guide 

GFK-0293 Series 90-30 PLC High Speed Counter User's Manual 

GFK-0356 Scrics 90-30 PLC Installation Manual 

GFK-0402 Hand-Held Programmer for Series 90-30/20/Micro PLC User's Manual 

GFK-0412 Series 90-30 Genius Communications Module User's Manual 

GFK-0466 Logicmaster 90, Series 90-30/20/Micro Programming Software User's Manual 

GFK-0467 Series 90-30/20/Micro PLC Reference Manual 

GFK-0487 Series 90 PCM Development Software (PCOP) User's Manual 

GFK-0499 CIMPLICITY 90-ADS Alphanumeric Display System User's Manual 

GFK-0582 Series 90 PLC Serial Communications Driver User's Manual ,. 

GFK-0631 Series 90 -30 1/0 Link Slave Interface User's Manual 

GFK-0641 CIMPLICITY 90-ADS Alphanumeric Display System Reference Manual 

GFK-0655 Series 90 PCM Support Software (TERMF) Quick Reference Guide 

GFK-0657 Series 90 PCM Development Software (PCOP) Quick Reference Guide 

GFK-0664 Series 90-30 Axis Positioning Module Programmer's Manual 

GFK-0695 Series 90-30 Enhanced Genius Communications Module User's Manual 

GFK-0726 State Logic Processor For Series 90-30 PLC User's Guide 

GFK-0732 ECLiPS English Control Language Prog. System for Series 90-30 PLC User's Guide 

GFK-0750 OnTOP for Series 90-30 Online Troubleshooting and Operator Prog. User's Manual I GFK-0771 C Programmer's Toolkit for Series 90 PCMs User's Manual 

GFK-0772 PCM C Function Library Reference Manual 

GFK-0781 Motion Mate APM for Series 90-30 PLC Follower Mode User's Manual 

GFK-0823 Series 90-30 I/O Link Master Module User's Guide 

GFK-0840 Power Mate APM for Series 90-30 PLC Standard Mode User's Manual 

GFK-0854 Series 90 Sequential Function Chart Programming Language User's Manual 

GFK-0870 Host Communications Toolkit for C/C-H- Applications User's Manual 

GFK-0898 Series 90-30 PLC I/O Module Specifications Manual 

GFK-1026 Host Drivers &Comm. Config. Software for Windows Environments User's Manual 

GDK -1028 Series 90-30 I/O Processor Module User's Manual 

GFK-1034 Series 90-30 Genius Bus Controller User's Manual 

GFK-I 037 Series 90-30 FIP Remote I/O Scanner User's Manual 

GFK-I038 Series 90-70 FIP Bus Controller's User's Manual 

GFK -1056 Series 90-30 State Logic Control System User's Manual 

GFK-1063 Host Communications Toolkit for Visual Basic Applications User's Manual 

GFK-1175 Field Control Distributed I/O & Control Sys. FIP Bus Interface Unit User's Manual 

GFK-1179 Installation Requirements for Conformance to Standards 

GFK- I 186 TCP/IP Ethernet Communications for the Series 90 PLC Station Manager Manual 

GFK-1213 Series 90-30 HP Bus Controller User's Manual 

GFK-1295 Using GE Fanuc Control 

GFK-I385 GE Fanuc Control: Using the Sequential Function Chart Editor 

GFK -141 I Scrics 90-30 System Manual 

GFK-1464 Motion Mate DSM 302 for Series 90-30 PLCs User's Manual 
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ca 

Publication No. - Titles of Series 90-30 Publications Cited in this Appendix 

GFK-1466 Temperature Control Module for the Series 90-30 PLC User's Manual 

GFK- I 541 TCP/IP Ethernet Communications for the Series 90 PLC User's Manual 

GFK-1670 VcrsaPro User's Guide 

GFK-1868 CIMPLICITY Machine Edition Getting Started 

GEK-90486-1 Gcnius I/0 System and Communications User's Manual 

GEK-90486-2 Genius 1/0 Discrete and Analog Blocks User's Manual 

G-I0 Series 90-30 PLC Installation and Hardware Manual - August 2002 GFK-0356Q 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 776 of 820



Appendix 

H 
Terminal Block Quick Connect Components 

This appendix describes the optional terminal block components for Series 90-30 discrete I/O 
modules. This system is referred to as the Terminal Block Quick Connect (TBQC) system. The 
advantage of this system, is that it allows the listed discrete I/O modules to be quickly connected to 
TBQC terminal blocks. In this system, the TBQC terminal block (shown below) is snapped onto a 

standard DIN-rail. Then, a factory-made cable is connected between the terminal block's 
connector and the I/O module's connector. An VO module that has a terminal board instead of a 

connector is converted into a connector type using an adapter faceplate. 

The TBQC system is not recommended for use with Analog modules because it does not meet the 
shielding recomme9dations for Analog module connections. (See the Series 90-30 PLC I/O 

Module Specifications Manual, GFK-0898, for Analog module wiring information.) 

This appendix contains two sections, one for discrete 16-point I/O modules and one for discrete 32- 
point I/O modules. 

Connector (Male Pin3) 

: : : : : : : : : : : : i 0 I `iii IiiiIIIMa hill 
CardIe41F.P.I0X0Ifdlre:P.1 20 

0 0 0 =1 0 19 

-' - 
WO 

0 0 1=1 

WO 00 0 
1=1 0 
0 0 0.' 

01 10 
rd fd 

1= 0 
0 o'd 

-. - 
0 0 . 0 

Figure FI1. Typical TBQC Terminal Block 

045586A 

GFK-0356Q H-1 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 777 of 820



 

Terminal Block Quick Connect Components for 16-Point Modules 

Installing a 16 point module typically takes 2 1/2 hours to wire from a PLC to a terminal blocks or 
strip. With the TBQC, you simply snap the terminal block onto a DIN rail, remove the I/O 
module's terminal assembly, snap in the I/O faceplate, and connect the cable. This reduces wiring 
time to about two minutes, thereby reducing wiring costs and errors. A complete assembly consists 
of a terminal block, an I/O Face Plate, and a cable. 

Terminal Blocks 

Terminal blocks have three rows of terminals, arranged in three levels, as shown in Figure H-1. 
These.. terminal blocks feature an easy to use captive- screw, "rising cage" type connection system. 
Catalog numberslot the terminal blocks and the:tho'cluleS they can be used with are listed below.. 

Table H-1. TBQC Terminal Block Selection Table 

Catalog 
Number 

Use With 
These Modules 

Module 
Description 

1C693ACC329* 1C693MDL240 

'1C693MDL645 

IC693MDL646 

Input, 120 VAC - 16 points 

Input, 24 VDC Pos./Neg Logic- 16 points 

Input, 24 VDC Pos./Neg, Logic, FAST - 16 points 

IC693ACC330 IC693MDL740 

IC693MDL742 

Output, 12/24 VDC Pos Logic, 0.5A - 16 points 

Output, 12/24 VDC Pos Logic ESCP, 1A- 16 points 

1C693ACC331 IC693MDL741 Output, 12/24 VDC Neg Logic, 0.5A- 16 points 

IC693 ACC332 IC693MDL940 Output, Relay, N.O. - 16 points 

!C693ACC333 1C693MDL340 Output, 120 VAC, 0.5A - 16 points 

" This Terminal B ock may be used with most I/O modules that have up to 16 I/0 points (can 
not be used with 32 point modules). Jumpers may have to be added; for details of required 
wiring connections, refer to module specifications in GFK-0898. 

Cable Current Rating 

Each conductor in these 24-conductor cables has a current rating of 1.2 Amps. If using these cables 
with a 16-point Output module with a higher output current rating, you must use the lower value of 
1.2 Amps for the maximum load current rating . If you have field devices that require more than 
1.2 Amps, do not use a TBQC assembly - use the standard Terminal Board that comes with the 
module instead. 
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TBQC Components 

Cable Selection and Cross-Reference 

Three cables are available for connecting between the module's faceplate connector and the 
terminal block. The only difference in these cables is their length. These cables have right-angle 
connectors on the module end to minimize the space required in front of the modules. These three 
cables replace three obsolete cables that had straight connectors. Use the following table to select 
the correct cable. 

Cable Catalog 
Number 

Description Replaces Obsolete 
Cable Number 

IC693CBL330 CBL Assembly, 24-pin, 90 Deg, Right Side, 1.0 Meter 
length 

IC693CBL321 

IC693CBL332 CBL Assembly, 24-pin, 90 Deg, Right Side, 2.0 Meter 
length 

IC693CBL322 

IC693CBL334 CBL Assembly, 24-pin, 90 Deg, Right Side, 0.5 Meter 
length 

IC693CBL323 

I/O Face Plate for 16-Point Modules 

The I/O Face Plate (catalog number IC693ACC334) has a 24-pin connector, which provides the 
connection to the applicable terminal block through a 0.5, 1, or 2 meter cable. This face plate 
replaces the standard terminal board on the listed modules. 

110 Face Plate Installation 

Step 1: Install terminal block assembly on DIN rail 

Place the terminal block over the desired location on the DIN rail and snap into place. 

Step 2: Remove 20-pin terminal assembly from module 

1. Open the plastic terminal board 
Push up on the jacking lever to release 

the terminal block. 

2. Grasp pull-tab towards you until contacts 
separated from module housing and hook 
disengaged for full removal. 
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Step 3: Snap I/O Face Plate assembly on module 

Installing the I/O Face Plate 

a47118 

Module with I/O Face Plate Installed 

Step 4: Connect cable to connector on terminal block 

Finally, connect the selected length cable from the connector on the I/O Face Plate to the connector 
on the interposing terminal block. 

Module Wiring Information 

Refer to GFK-0898, Series 90-30 PLC I/O Module Specifications Manual for wiring connections 

for each module. 

Cable Information 

Data sheets for the cables are found in the "Cables" chapter of this manual. 
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TBQC Components 

Connector Pin Orientation and Connection to Module Terminal 

Pin Al 

Pin Al2 

Pin B1 

Pin B12 

Connector Pin Orientation 

Module Connector 
Terminal # Pin# 

a47%19 

Figure H-2. TBQC Faceplate 

Terminal Block Information 

Terminal block data sheets are found on the next several pages. 

GFK-0356Q 

1 B1 

2 Al 

3 B2 
4 A2 
5 B3 
6 A3 
7 B4 
8 A4 
9 B5 
10 A5 

B6 (N.C.) 
A6 (N.C.) 
B7 (N.C.) 
A7 (N.C.) 

11 B8 
12 A8 
13 B9 
14 A9 
15 B10 

16 A10 
17 B11 

18 All 

19 B12 
20 Al2 
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IC693ACC329 TBQC Terminal Block 

Use with the following 16-point I/O modules: 
IC693MDL240 
IC693N1DL645 
IC693MDL646 

Width 

0 \::::::::::::1 0 

2 

NMI Mil 
DIOIOMIOPAMPZ0114 

riirifiW 
20 

' 

000 eee 000 
®®® 

00 
®® 

0 0 
0® 19 

gfr2131;ta000 
C= 3 0 0 0 0 0 

Ofdr, 
0 CT 
0°:, 

0 O 
f:10rAfititi 

4.44" (112mm) 

Height (all blocks) 2.25' (57mm) 
Depth (all blocks) 1.7716' (45mm) 

a45586 

Ma)iimum wire size-. -- 
per terminal: one 

14 AWG (2.10 mrn2) 

000060800® 00000eeeee BLOCK 

TYYPYYPPPYPPPTYPP-11=- 

Figure H-3. IC693ACC329 TBQC Terminal Block 

Note 

The common row terminals (labeled with the letter C) are provided for wiring 
convenience. Their use is optional. They are electrically isolated from the numbered 
terminals. You may use them as is, or jumper them to a numbered terminal. Refer to 

GFK-0898, Series 90-30 PLC I/O Module Specifications Manual for wiring diagrams of 
the modules. 

Mounting 

These terminal blocks are mounted on a standard, user-supplied 35 mm DIN -rail. 
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TBQC Components 

IC693ACC330 TBQC Terminal Block 

Use with the following 16-point 110 modules: 
IC693MDL740 
IC693MDL742 

- - 
0 I \ i I 0 
WYWVWW 

MO] 20 2 [0/0/0] [OirdifiNfAri] 

8 1 ri 0 ri aTIORTI 
M FiTfi V/ r; FM. 0 f fl- ER -ER WAN 

Width 4.64' (117.86mm) 

Height (all blocks) 2.25" (57mm) 
Depth (all blocks) 1.7716' (45mm) 

a45587 

Maximum wire size 
per terminal: one 
#14 AWG (2.10 mm2t 

00000 00000 
tThr- 00000 00300 

TYYPTPTPT TYTTP,TP(! 

Figure H-4. IC693ACC330 TBQC Terminal Block 

Note 

Refer to GFK-0898, Series 90-30 PLC I/O Module Specifications Manual for required 
wiring connections. 

Mounting 

These terminal blocks are mounted on a standard, user-supplied 35 mm DIN-rail. 
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IC69:3ACC331 TBQC Terminal Block 

Use with the following 16-point I/O modulei1C693IVIDL741 

N.? 

0 I \ / 0 

2 

IIlialmi 
rlifd191 

1.111aNalla 
20 l*I*74 DM DM 00 

0 0 0 
s=t =ICI 
0 0 0 0 0 

,=,, 
'4'0 

t9 

Rdit ME FM Faa 
..=. 

0 0 W$ R°1 

4.64- (117:86MM 

Height (all blocks) 2.25' (57mm) 
Depth (all blocks) 1.7716- (45mm) 

a45588 

Maximum wire size 
per terminal: one 
#14 AWG (2.10 mm=) 

°0°0° 0 °030°®°0°0°08 0 BLOCK 

4444Y9(?PcP4444444441 

Figure H-5. IC693ACC331 TBQC Terminal Block 

Note 

Refer to GFK-0898, Series 90-30 PLC I/O Module Specifications Manual for required 
wiring connections. 

Mounting 

These terminal blocks are mounted on a standard, user-supplied 35 mm DIN-rail. 
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TBQC Components 

IC693ACC332 TBQC Terminal Block 

Use with the following 16-point I/O module: IC693MDL940 

Off 11 o 

C01.0.W.P.Mr.IPACOW 

is 

-BEER wirt-t- -1,, ,, fi-FiTio r, 0 liiirtflo 0 0 al'i 

Width 5.04' (128mm) 

Height (all blocks) 2.25' (57mm) 
Depth (all blocks) 1.7716 (45mm) 

a45589 

Maximum wire size 
per terminal: one 
#14 AWG (2.10 mm2t 

BLOCK 

TTYTTYTTYPTTYTTPTT 

Figure H-6. IC693ACC332 TBQC Terminal Block 

Note 

The common row terminals (labeled with the letter C) are provided for wiring 
convenience. Their use is optional. They are electrically isolated from the numbered 
terminals. You may use them as is, or jumper them to a numbered terminal. Refer to 
GFK-0898, Series 90-30 PLC I/O Module Specifications Manual for wiring diagrams of 
the modules. 

Mounting 

These terminal blocks are mounted on a standard, user-supplied 35 mm DIN-rail. 
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IC693ACC333 TBQC Terminal Block- 

Use With the following 16-point I/0 module: 1693MDL340 

Width 

o \::::::::::::/ 0 

2 

bial Ilia 
MIOIOMIOM MOM) 
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000 
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ct c= = 
000 

0 0 
00 

CI 0 
00 19 

gtld RiA 
0 0 CI CI 0 I=3 CI CI 
0 0 0 0 0 0 ' 0 

0 0 
0 0 .5N itiaA 

Height (all blocks) 2.25' (57mm) 
Depth (all blocks) 1.7716' (45mm) 

4.64" (117.86mm) 

a45590 

Maximum wire size 
per terminal: one 
#14 AWG (2.10 mrn2k 

0000808800 
TE RM"'L 0000080800 BIOGt 

TTYTTY YYTTYYTYYTYT-6:4- 

Figure H-7. IC693ACC333 TBQC Terminal Block 

Note 

The neutral row terminals (labeled with the letter N) are provided for wiring convenience. 
Their use is optional. They are electrically isolated from the numbered terminals. You 
may use them as is, or jumper them to a numbered terminal. Refer to GFK-0898, Series 
90-30 PLC I/O Module Specifications Manual for wiring diagrams of the modules. 

Mounting 

These terminal blocks are mounted on a standard, user-supplied 35 mm DIN-rail. 
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TBQC Components 

Terminal Block QuickConnect Components for 32-Point Modules 

GFK-0356Q 

The 32-point modules do not require a new faceplate since they are equipped with a dual-cone ettor 
faceplate as, a standard feature. Since each module has two 24-pin connectors, they each require 
two cables and two terminal blocks. Also, since the modules' two connectors are oriented 
differently (see example in figure below), the two cables are different. One is called a "right side" 
cable and the other, a "left side" cable. 

Note: These terminal blocks will not work with the 32-point I/O modules that have 50-pin 
connectors. 

Pin B12 

Left Side 
Connector 

Pin B1 

A1 2 3 4 5678 - 

F 
B1 2 3 4 5678 

Cl 2 3 4 5 6 7 8 

DI 2 3 4 5678 

INPUT 
5/12 VDC 

POS/NEG LOGIC 

3.0 mA/Pt at 5VDC 

8.5 mA/Pt at 12VDC 

CD,....____ e_____B 

0 0 
o 

00 
00 
00 
00 
00 

o 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

0 

- 
00 
00 
00 
00 
o 0 

o 

O 

Figure H-8. IC693MDL654 32-Point Module 

Pin 81 

Right Side 
Connector 

Pin B12 
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Terminal Block 

Terminal blocks have three rowsof terminals, arranged in three levels, as shown in Figure H-1. 
The terminals feature an easy to use captive-screw, "rising cage" type connection system. Catalog 
numbers for the terminal block and the modules it can be used with are listed below. 

Catalog 
Number 

Use With 
These Modules 

Module 
Description 

IC693ACC337 IC693MDL654 
IC693MDL655 
IC693MDL752 
IC693MDL753 

Input, 5/12 VDC (TTL) Pos/Neg Logic- 32 points 
Input, 24 VDC Pos/Neg Logic - 32 points 
Output, 5/24 VDC Neg Logic-32 points 
Output, 12/24 VDC Pos Logic, 0.5A - 32 points 

Cable Selection and Cross-Reference 

Six cables are available for connecting between the modules' faceplate connectors and the terminal 
blocks. These cables have right-angle connectors on the module end to minimize the space 
required in front of the modules. These six cables replace three obsolete cables that had straight 
connectors. Since the modules' two connectors are oriented differently (see previous figure), a 

right-side and left-side cable is required. Use the following table to select the correct cables. The 
table also lists cable kits that consist of a pair of same length, right side and left side cables. 

Cable Current Rating 

Each conductor in these 24-conductor cables has a current rating of 1.2 Amps, which is more than 
adequate to handle the current requirement of any of the 32-point I/O modules listed in the previous 
table. 

Catalog Number Cable Description and Length 
Replaces Obsolete 

Cable Number 

IC693CBL329 Dual 24-pin, 90 deg. connectors, Left Side 
Cable length = 1.0 Meter 

IC693CBL321 

IC693CBL330 Dual 24-pin, 90 deg. connectors, Right Side 
Cable length = 1.0 Meter 

IC693CBL321. 

IC693CBL33 I Dual 24-pin, 90 deg. connectors, Left Side 
Cable length = 2.0 Meters 

IC693CBL322 

1C693CBL332 Dual 24-pin, 90 deg. connectors, Right Side 
Cable length = 2.0 Meters 

IC693CBL322 

1C693CBL333 Dual 24-pin, 90 deg. connectors, Left Side 
Cable length = 0.5 Meter 

1C693CBL323 

IC693CBL334 Dual 24-pin, 90 deg. connectors, Right Side 
Cable length = 0.5 Meter 

IC693CBL323 

Cable Kits 

IC693CBK002 Cable Kit. Includes both the IC693CBL329 (left side) and IC693CBL330 (right 
side) cables 

1C693CBK003 Cable Kit. Includes both the IC693CBL331 (left side) and IC693CBL332 (right 
side) cables 

IC693CBK004 Cable Kit. Includes both the IC693CBL333 (left side) and IC693CBL334 (right 
side) cables 
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TBQC Components 

Cable Data 

Data sheets for these cables are found in the "Cables" chapter of this manual. 

Terminal Block Data 

GFK-0356Q 

IC693ACC337 TBQC Terminal Block 

Use with the following 32-point I/O modules (2 required per module): 
IC693MDL654, IC693MDL655 
IC693MDL752, IC693MDL753 

WWW 
Iroirol.rYrirAr/rardirafirAfil 

;Fiar'i FIT FF' Eroffi- 
!TH. M-Fflodfft44 

, width 4.45 (112thth) 

Hsight (WS !locks) 2.15" (57men) 
Depth (al docks) 1.7716 (45.31m) 

secure pie size 
Wminst ono 

14 AWG (2.10 mtha 

bbbbbbbbb >. 

YTTPUt5TTTYPTc) 
Figure H-9. IC693ACC337 TBQC Terminal Block 

Note 

The common row terminals (labeled with the letter C) are provided for wiring 
convenience. Their use is optional. They are electrically isolated from the numbered 
terminals. You may use them as is, or jumper them to a numbered terminal. Refer to 
GFK-0898, Series 90-30 PLC I/0 Module Specifications Manual for wiring diagrams of 
the modules. 

Mounting 

These terminal blocks are mounted on a standard, user-supplied 35 mm DIN-rail. 
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Appendix 

I 
SNP Multidrop 

SNP Multidrop Overview 

As used in this appendix, the term "SNP Multidrop" refers to a system that allows a programmer 
(called the "master or host"), such as a personal computer running GE Fanuc programming 
software, to connect to two or more PLCs or intelligent Option modules (called "slaves") via a 

single connection. In this arrangement the programmer is able to program, configure, test, 
troubleshoot, etc., any one of the multidropped devices from one connection point. 

Physically, a typical SNP multidrop system consists of a programmer and two or more PLCs 
interconnected by a "daisy-chain" type cabling arrangement, as shown in the figure below. It is 

necessary to assign each slave device (PLC or Option module) a unique SNP (Series Ninety 
Protocol) address, using programming software such as Logicmaster, VersaPro, or Logic 
Developer-PLC. The SNP address is used by the programmer to designate which PLC it will 
communicate with. The SNP protocol uses the RS-422 communications standard. Note that the 
PLCs or Option modules do not communicate with each other over the multidrop system. They 
only communicate with the programmer. And only one device, the one designated by the 
programmer, can communicate with the programmer at a time. 

Multfdrop Connector 
15-pIn Male 

Multldrop Connector Multldrop Connector 
1S-pin Male 15-pin Male 

Series 90-30 PLC (slave) Series 90-30 PLC (slave) 

Multidrop 
Connector 
15-pin Female 

Multldrop Cable Multldrop Cable 

IC690ACC901 

Serial Cable Programmer (master) 

Figure I-1. Series 90-30 Multidrop Example 

Series 90-30 PLC (slave) 
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Multidrop Cables 

Limitations 

There are two sources of multidrop cables: 

GE Fanuc cable, catalog number IC690CBL714A - This pre-made cable can be purchased 
for applications where the PLCs are mounted in the same cabinet, such as in the case of 
redundant systems. The length of this cable is 40 inches (I meter). 

Custom built - For PLCs that are more than 40 inches (I meter) apart, it is necessary to build a 

custom length cable. The specifications are provide below. 

',.The maximum cable length between a master (programmer) and slave device (PLC or Option 
module) in a multidrop system is 4,000 feet (1,219 meters). 

The maximum number of slave devices is limited to eight. 

Cable and Connector Specifications 

The cable assembly presents one of the most common causes of communication failure. For best 
performance, construct the cable assemblies using the recommended connector parts and 
specifications. 

Table H. Connector and Cable Specifications 

Item Description 

Connectors 

Series 90 PLC: Serial (RS-422) port with metric hardware 

Connector: 15-pin male, D-Subminiature Type, Cannon DAI5S (solder pot) Hood: AMP 
207470-1 connector shell 
Hardware Kit: AMP 207871-1 Kit includes 2 metric screws and 2 screw clips 

Miniconverter: For connecting to IC690ACC901 miniconverter 

Connector: I5-pin female, DB I5F, 
Hood: AMP #207470-1 or equivalent 
M3 Latchblocks: AMP #208101 or equivalent 

Cable 

Computer grade, 24 AWG (.22 mm2), minimum with overall shield 

Catalog Numbers: Belden 9505, Belden 9306, Belden 9832 

These cables provide acceptable operation for data rates up to 19.2 Kbps as follows: 

RS-422/RS-422: 4000 feet (1200 meters) maximum length. Must not exceed the 
maximum RS-422 Common Mode specification of +7V to -7V. 
Isolation at the remote end may be used to reduce or eliminate Common 
Mode voltages. 

When using RS-422/RS-422, the twisted pairs should be matched so that both transmit signals 
make up one twisted pair and both receive signals make up the other twisted pair. If this is 

ignored, cross-task resulting from the mismatching will affect the performance of the 
communications system. 

When routing communication cables outdoors, transient suppression devices can be used to 
reduce the possibility of damage due to lightning or static discharge. 

Care should be exercised that all connected devices are grounded to a common point. 
Failure to do so could result in damage to the equipment. 
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Multi Drop Cable Wiring Diagram 

To 
Pys....0 TOM 
C.M. 

1.1E11 WIRING RS-112 /MS Roc Mad. CARIES. REFLECTIONS ON Mt 
fIRANSIMILSION LINE CAN SE REDUCED SY CONIROURWO 1RE CATS II A 
DAISY CRAW PAMEON. 

FIRST SLAVE LAST SLAVE 
PROGRAMMER CONVERTER TAM. (PLC) STATIONS 

fl EV,q,,5] 
ALSO R q RECOMMENDED TO MAKE ANY NECESSARY CONNECTIONS 
IMMIX 1)11 CARL! CONNECTOR TO SE MOUNTED ON 1151 PLC. IT IS 

NOT RECCOWENOED TO USE TERI.... STEMS TO OMER TYPES Of 
CONNECTORS ALONG TOE LENGTH OF TEE TRANS.131001 OWL 

OCO(A) 
DC0(5) 

RD IA') 
RD I W ) 1 A) 
11011 

RT 
CTSIK) 
C5 I W ) 
RTS(A) 
R SI1 

.SV 
Mt 

SEED 

IS. PEI 
PETALS 

R3-111 
MAKE CONNECTORS 

INSIDE 04011115CTORW 

PLC 11,04 CONNECTOR 

SERFS NH LOCATED 
ON ROWER SUPPLY 
SERIES 011-70 LOCATED 
ON TOE CPU BOARD 

IMMIIIIIMMUINIII 
I111111: luillIMIIMI 
.11111r111111 

111 

0 OIMEE PLC 
asEMERSM 

TVENVNAT1oN RESEITANcE FOR ME RECEIVE DATA IRO) M. A. NEEDS TO IS CONNECTED ONLY ON WITS AT Y. ENO OF T. UNE. TNq TVORNATION IS WADI 
ON 11*E SERMO W PLC PRODUCTS SY CONNECTING A JUMPER BETWEEN PIN E AND PIN 15 OISSOE Ti! ISIW OSSIELL M1711 TME FOLLOW.] VICEP11011. FOR SERIES 
WM PLC., CATALOG NUIUSSRS KO/CPU?" ARO ICSS7CP11171 111E TEFUMATON FOR RD AT TOE PLC D IMPLEMENTED RYA JUMPER SEIVIEEN PIN It AND PIN 11. 

SO) A) T1 
50 ( AI ) 
ROW) 
RD 
RES( A) 
RTS I 
CTS I A) 

COn 
(CI 

EYED 

IL PIN 

SDI A) 
SO). ) 
00(A ) 

no(r) 
RD 
*TS )A) 
R SIB) 
GTE ( ) 

CT 
5V 

114.0 

ALE 
MALE 

0001010 POTENTIAL: MULIWLE UNITS. NOT CONNECTED To THE SAS! POWER SOURCE. MUST NAVE COMMON GROUND POTENTIALS OR 50101.1m0 ISOLATION FOR PROPER 
oFERAnoN CM TES SYSTEM. 
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Figure 1-2. Multidrop Cable Wiring Diagram 

T. 1.l 11aw PLC 

T. SY.. Maw PLC 
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1-4 

SNP Multidrop Examples 

Conn. 

Series 90-30 PLC 

Conn. C to APM Comm. Port 

Conn. 

IC690ACC90 

Serial Cable 

Figure 1-3. Connecting CPU and APM to Programmer with 1C690CBL714A Cable 

Conn. B 

\- 

Conn. A 

RS-232/422 
Converter 

Conn. B 
PLC A 

C 

Conn. C 

PLC B PLC C 

\\c 

IrAgnrat 711A }°\ 
Conn. C Conn. A 

Figure 1-4. Multidrop Arrangement for Series 90-70 TMR Redundant System 
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Conn. B Conn. 

Conn. 

Series 90.30 PLC Series 90 30 PLC 

IC690ACC90 

Serial Cable 

Figure 1-5. Multidrop Arrangement for Series 90-30 Redundant System 

Configuring and Connecting a Programmer to a Multidrop Network 

GFK-0356Q 

Each slave device on a multidrop system must have its own unique SNP ID (identification). The 

SNP ID assignment is made with a programmer running GE Fanuc programming software, or with 
the Hand Held Programmer. Logicmaster, Control, or Versa Pro software packages all can be used 

for this purpose. The following example uses Logicmaster. Please see your software user's 
manual or on-line help screens for instructions. Regardless of what software you use, the basic 

steps are: 

Connect your programmer to each individual PLC or module on the multidrop system and 

assign each one a unique SNP ID. 

Connect your programmer to the multidrop system and select Multidrop for the programmer's 
connection method. 

In the programming software, select the SNP ID of the PLC or module you wish to connect to. 
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. Assigning a PLC SNP ID to a PLC with Logicmaster 

1-6 

Take your programmer to the first PLC to be assigned, and connect directly to its programmer 
port. 

From the Logicmaster Main Menu, select F2, "Logicmaster 90 Configuration Package." 

Select F2, "CPU Configuration." 

Put the software in the ONLINE mode. 

Select F3, "Assign PLC ID." On the ASSIGN PLC ID screen, the CURRENT PLC ID field 
will display an ID.if the PLC has one. If the PLC does not currently have an SNP ID, this field 

..will be blank. (In the OFFLINE mode it will display a series of asterisks.) 

Key in the new PLC ID. For newer CPUs, it may be from one to seven alpha-numeric 
characters long. For older CPUs, it is limited to a maximum of six characters. For example, it 

could be PLC1, APM001, Al, B00001, etc. 

Press the Enter key. The new SNP ID will be written to the PLC and the CURRENT PLC ID 
field on your screen will update to show this new SNP ID. 

Repeat the above steps for each PLC that is on the multidrop system. If assigning an SNP ID 
to a module, you must use the appropriate software. See the user's manual for the module for 
instructions. 

Connecting your Logicmaster Programmer to a PLC on a Multidrop System 

Connect your programmer to the programmer connection for the multidrop system. 

From the Logicmaster Main Menu, select F2, "Logicmaster 90 Configuration Package." 

Select F7, "Programmer Mode and Setup." 

Select F3, "Select PLC Connections." 

In the SELECTED SNP ID field, enter the SNP ID of the PLC or device you wish to 
communicate with. 

In the PORT CONNECTION field, select MULTIDROP. 

Press F6, "setup," to connect to the selected PLC. You should connect to the selected PLC 
within a few seconds. If you cannot connect, see the next section. 
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F. ' 

SNP Multidrop Troubleshooting 

GFK-0356Q 

If you are having trouble connecting to a PLC or module over the multidrop system, check the 
following: 

Is there a problem with all PLCs or only one? Try connecting to other PLCs over the 
multidrop system. If you cannot connect to any, check for a common problem such as a 

defective cable. If you can connect to all but one PLC, use the direct connection method 
described in the next paragraph. Also, if you only have a problem with the last PLC on the 

multidrop link, the last section of cable may have a problem. Or, perhaps you can connect to 

all PLCs up to a certain point, but none beyond that point. This would also strongly suggest 

that there is a problem in a section of cable. 

o SNP ID may be incorrect. You may not be able to connect because you are specifying the 

wrong SNP ID. If you are not sure of a PLC's correct SNP ID and would like to check it, you 
can connect your programmer directly to the PLC's programmer port and read its SNP ID from 
the software's ASSIGN PLC ID screen, (as described in "Assigning an SNP ID to a PLC with 
Logicmaster," above). Make sure you change the programming software's connection meth6d 
to Direct for this test. When set for Direct connection, the software will communicate with a 

directly connected PLC without regard to its SNP ID. 

Communications settings may not match. If the PLC's serial port communication settings 
and the programming software's communication settings do not match, they will not be able to 

communicate. These settings include such things as BAUD Rate, Parity, Stop Bits, etc. If you 
suspect this to be the problem, try connecting directly to the PLC as described above in "SNP 
ID may be incorrect." If you cannot connect directly, there may be a communication settings 
mismatch. If so, try setting the programming software to its default communication settings. 

Multidrop may not be selected as the connection method. The default connection method 
in the programming software is Direct, which requires that you be connected directly to a PLC 
or module's programmer port. If this default setting is not changed to Multidrop, you will not 

be able to connect to a selected SNP ID over a multidrop system. 

et You may have a hardware problem. Inspect the multidrop cable; it may be wired 
incorrectly, damaged, or disconnected. A wire may be loose on one of the connectors. Also 
check the status of the PLC you are trying to connect to. It may not be powered up; it may be 

stopped; or it may have some other problem. Eliminate the PLC itself as a possible problem 
by connecting your programmer directly to the PLC's programmer port. You shotild be able to 

communicate with a PLC using this direct connection even if the programming software is 

configured for Multidrop, as long as the SNP IDs match. 
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Appendix 

J 
Ethernet Transceivers 

IC649AEA102 Ethernet 10BASE-T Transceiver 

Compliant with the IEEE 802.3 Ethernet specification for 10BASE-T. 

Connector on transceiver body is standard RJ -45 type for connection to unshielded twisted 
pair (UTP) Ethernet cable.. 

This unit has an attached 40" (1 meter) cable with standard 14-pin AAUI connector for 
connecting to a Series 90-30 Ethernet module (IC693CMM321) or CPU with Ethernet 
interface (IC693CPU364/CPU374). 

SQE option is enabled. 

Power and Link Integrity LED indicator lights. 

(25mm ) 

1 

1.8" 
(46mm) L. 

8-1.1n RJ-45 
Connector 

40 inches (1 meter) 

Figure J-1. IC649AEA102 Ethernet 10BASE-T Transceiver 

Power Requirement 

This unit draws 60 mA @ 5Vdc from the Ethernet interface via the AAUI connector. 

LED Indicator Lights 

These are located on the end of the unit next to the RJ-45 connector. The one labeled LI stays on 
as long as Link Integrity is maintained. The one marked with a "jagged arrow" symbol indicates 
the presence of 5Vdc power to the unit. 
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IC649AEA103 Ethernet 10BASE2 Transceiver 

' :Note: This transceiver replaces obsolete catalog number IC649AEA101 

Compliant with the IEEE 802.3 Ethernet specification for 10BASE2. 

A standard BNC connector is mounted on the body of the transceiver for connection to thin 
coaxial Ethernet cable. 

This unit has an attached 10" (254 mm) cable with standard 14-pin AAUI connector for 
connecting to a Series 90-30 Ethernet module (IC693CMM321) or CPU with Ethernet 
interface (1C693CPU364). 

SQE slide switch is set to enabled position at the factory. It must be in this position for proper 
operation with GE Fanuc Ethernet products IC693CMM321 and IC693CPU364 (see figure 
below). .. 

Power LED indicator light. 

3.2 inches (81 mm) 

0.9' 
(23 mm) -*-- Slide S itch in this Direction to Enable SQE. 

10 inches (254mm) 

CO 

Slide Switch (recessed in housing) 

14-Pin AAUI 
Connector 

2 inches 
(51 mm) 

BNC Connector 
Green LED 
Power Indicator 

Figure J-2. IC649AEA103 Ethernet 10BASE2 Transceiver 

Power Requirement 

This unit draws 400 mA @ 5Vdc from the Ethernet Interface via the AAUI connector. 

LED Indicator Light 

Located on the side of the unit as shown in the figure. This green LED turns, on to indicate the 
presence of 5Vdc power to the unit. 
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Appendix 

K 
Tables and Formulas 

Table K-1. Standard ASCII (American Standard Code for Information Interchange) Codes 

Char. Dec. Hex. 
NUL 0 00 
SOH 1 01 
STX 2 02 
ETX 3 03 
EOT 4 04 
ENQ 5 05 
ACK 6 06 
BEL 7 07 
BS 8 08 
HT 9 09 
LF 10 OA 
VT 11 OB 
FF 12 OC 
CR 13 OD 
SO 14 OE 
SI 15 OF 

DLE 16 10 
DC1 17 11 

DC2 18 12 

DC3 19 13 
DC4 20 14 

NAK 21 15 
SYN 22 16 
ETB 23 17 
CAN 24 18 
EM 25 19 

SUB 26 1 A 
ESC 27 IB 
FS 28 1C 
GS 29 1D 
RS 30 IE 
US 31 1F 
SP 32 20 

! 33 21 

34 22 
# 35 23 
$ 36 24 

37 25 
& 38 26 
' 39 27 
( 40 28 
) 41 29 

42 2A 

Char. Dec. Hex. 
+ 43 2B 

44 2C 
- 45 2D 

46 2E 
/ 47 2F 
0 48 30 
1 49 31 
2 50 32 
3 51 33 
4 52 34 
5 53 35 
6 54 36 
7 55 37 
8 56 38 
9 57 39 
. 58 3A 

59 3B 
< 60 3C 
= 61 3D 
> 62 3E 
? 63 3F 

@ 64 40 
A 65 41 
B 66 42 
C 67 43 
D 68 44 
E 69 45 
F 70 46 
G 71 47 
H 72 48 
I 73 49 

.1 74 4A 
K 75 4B 
L 76 4C 
M 77 4D 
N 78 4E 
0 79 4F 
P 80 50 
Q 81 51 
R 82 52 
S 83 53 
T 84 54 
U 85 55 

Char. Dec. Hex. 
V 86 56 
W 87 57 
X 88 58 
Y 89 59 
Z 90 5A 
[ 91 5B 
\ 92 5C 
] 93 5D 
A 94 5E 

7 
95 
96 

5F 
60 

a 97 61 

b 98 62 
c 99 63 
d 100 64 
e 101 65 
f 012 66 

g 103 67 
h 104 68 
i 105 69 
j 106 6A 
k 107 6B 
I 108 6C 

m 109 6D 
n 110 6E 
o 1 1 I 6F 

P 112 70 
q 113 71 

r 114 72 
s 115 73 
t 116 74 
u 117 75 
v 118 76 
w 119 77 
x 120 78 
y 121 79 
z 122 7A 
( 123 7B 

I 
124 7C 

) 125 7D 
- 126 7E 

127 7F 
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AWG to Metric Wire Size Conversion 

Since there is not an exact correspondence between American AWG wire sizes and metric sizes, 
the metric values in the following table are close approximations. If you need greater precision, 
contact your wire supplier. 

Table K-2. AWG to Metric Wire Size Conversion 

AWG to Metric Wire Size Conversion 

AWG Size Metric Cross Section in 

square millimeters (mm') 

42.4 

2 33.6 

4 21.2 

6 13.2 

8 8.37 

10 5.26 

12 3.31 

14 2.08 

16 1.31 

18 0.82 

20 0.52 

22 0.32 

24 0.21 

26 0.13 

28 0.081 

30 0.051 

K-2 Series 90-30 PLC Installation and Hardware Manual - August 2002 GFK-0356Q 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 800 of 820



Temperature Conversion 

Formulas 

°C = 5/9(°F - 32) 

°F = (9/5 x °C) + 32 

Table K-3. Celsius to Fahrenheit Conversion 

Celsius to Fahrenheit Conversion (to nearest degree) 

Degrees 
Celsius 

Degrees 
Fahrenheit 

Degrees 
Celsius 

Degrees 
Fahrenheit 

Degrees 
Celsius 

Degrees 
Fahrenheit 

-50 -58 50 122 145 293 

-45 -49 55 131 150 302 

-40 -40 60 140 155 311 

-30 ' -22 65 149 160 320 

-25 -13 70 158 165 329 

-20 -4 75 167 170 338 

-15 5 80 176 175 347 

-10 14 85 185 180 356 

-5 23 90 194 185 365 

0 32 95 203 190 374 

5 41 100 212 195 383 

10 50 105 221 200 392 

15 59 110 230 205 401 

20 68 115 239 210 410 

25 77 120 248 215 419 

30 86 125 257 220 428 

35 95 130 266 225 437 

40 104 135 275 230 446 

45 113 140 284 235 455 
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r. 

Conversion Information 

,, 

Table K-4. General Conversions 

1 ounce (weight) = 28.35 grams 

1 pound (weight) = 453.6 grams 

1 pound (weight) = 16 ounces 

1 pound (force) = 4.448 newtons 

1 short ton (weight) = 907.2 kilograms 

I short ton (weight)=. 2,000 pounds 
. . 

1 horsepower (power) = ,-. ..- ... - .550 fdOt-potindS.per,secorid:- i 

1 horsepower (power) = 746 watts of electrical power 

1 kilowatt (power) = 1.341 horsepower 

1 kilowatt-hour (energy or work) = 3,412.142 Btu 

1 kilowatt-hour (energy or work) = 1,000 watts/hr. 

1 watt (power) = 3.412 Btu/hr. 

1 watt (power) = 1 joule/sec. 

1 joule/sec. (power) = 1 watt 

1 joule (energy)= 1 newton-meter 

1 Btu = 0.293 watt 

1 Btu = 778.2 foot-pounds 

1 Btu = 252 gram-calories 

1 Btu (energy)= 1055 joules 

1 newton-meter (torque or work) = 0.7376 pound-feet 

1 newton-meter (torque or work) = 8.851 pound-inches 

1 pound-foot (torque or work) = 1.3558 newton-meters 

1 pound-inch (torque or work) = 0.113 newton-meters 

1 ounce-inch (torque or work) = 72 gram-centimeters 

1 degree (angular) = 0.0175 radians 

1 minute (angular) = 0.01667 degrees 

1 radian (angular) = 57.3 degrees 

1 quadrant (angular) = 90 degrees 
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English and Metric Equivalents 

This section is based upon information published on the World Wide Web by the U.S. 
government's National Institute of Standards and Technology (NIST). For further information, 
visit their web site at www.nist.gov. 

Table K-5. Length Equivalents 

Units of Length (Underlined Figures are Exact) 

Units Inches Feet Yards Millimeters Centimeters Meters 

1 inch = 1 0.083 333 0.027 777 25.4 2.54 0.025 4 

1 foot = 12 1 0.333 333 304.8 30.48 0.304 8 

I yard = 36 3 1 914.4 91.44 0.914 4 

1 mile = 63,360 5,280 1,760 1,609,344 160 934.4 1.609.344 

1 mm = 0.0393 700 0.003 280 8 0.001 093 6 1 A .001 

1 cm = 0.393 700 8 0.032 808 0.010 936 10 1 0.01 

1 meter = 39.370 08 3.280 840 1.093 613 1000 100 1 

Table K-6. Area Equivalents 

Units of Area (Underlined Figures are Exact) 

Units Square 
Inches 

Square Feet Square 
Yards 

Square 
Centimeters 

Square Meters 

1 square inch = 1 0.006944 0.000 771 604 9 6.451 6 0.000 645 16 

1 square foot = 144 1 0.111111 929.030 4 0.092 903 04 

1 square yard = 1296 9 1 8,361.273 6 0.836 127 36 

1 square mile = 4,014,489.600 27.878,400 3.097.600 25,899,881,103.36 2,589,988.110 336 

1 square 
centimeter --= 

0.155 000 3 0.001 076 391 0.0001195990 1 0.0001 

I square meter = 1,550.003 10.763 91 1.195 990 10.000 1 
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Table K-7. Volume Equivalents I 

Units of Volume (Underlined Figures.are Exact) 

Units Cubic Inches Cubic Feet Cubic Yards 

1 cubic inch = I 0.000 578 703 7 0.000 021 433 47 

1 cubic foot = 1,728 I 0.037 037 04 

1 cubic yarc17 46.656 , 1 

1 cubic centimeter = 0.061 023 74 0.000 035 314 67 6.000 001 307 951 

1 cubic decimeter = 61.023 74 0.035 314 67 0.001 307 951 

1 cubic meter 61,023.74 35.314 67 1.307 951 

Table K-8. Volume Equivalents II 

Units of Volume (Underlined Figures are Exact) 

Units Milliliters 

(Cubic Centimeters) 

Liters 

(Cubic Decimeters) 

Cubic Meters 

1 cubic Inch = 16.387 064 0.016 387 064 0.000 016 387 064 

I cubic foot = 28,316.846 592 28.316 846 592 0.028 316 846 592 

1 cubic yard = 764,554.857 984 764.554 857 984 0.764 554 857 984 

1 cubic centimeter .-- 1 0.001 0.000 001 

1 cubic decimeter = 1,000 1 0.001 

1 cubic meter = 1,000,000 1,000 1 
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Appendix 

L 
44A420084-001 EMI Line Filter 

44A720084-001 Optional EMI Line Filter 

GFK-0356Q 

Note 

This product is not required on later versions of the Series 90-30 PLC. This 
information is provided as a reference for those already using this product. This 
item is still available for purchase from GE Fanuc. 

Early versions of the Series 90-30 PLC and its associated hardware components were designed 
primarily for use in industrial applications which are, in general, exempted from FCC 
requirements. The AC power supply in those early PLCs may not comply with FCC requirements 
in non-industrial applications for conducted EMI on AC power lines. In a situation where it was 
desired to satisfy the FCC requirements for non-industrial applications, a line filter was used in 
series with the AC power line input. Later versions of the Series 90-30 PLC meet FCC 
requirements and do not require a separate line filter. 

A line filter that satisfies the FCC requirements for non-industrial applications is available from GE 
Fanuc as part number 44A720084-001. Figure L-1 provides a wiring diagram for connecting the 
line filter in a Series 90-30 PLC. 
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 Ld 

a45627 

TERMINAL 

STRIP 

NOTE: 

FILTER CASE AND ENCLOSURE SHOULD ALSO 

BE GROUNOEO. IF POSSIBLE. 

L 
Figure L-1. 44A720084001 Line Filter Connections to Series 90.30 Power Supply 

The equivalent circuit for the line filter is shown below. This is provided in case you wish to 

specify or design a line filter as an alternative to the one mentioned above. 

Figure L-2. Equivalent Circuit for 44A720084-001 Line Filter 

L-2 Series 90-30 PLC Installation and Hardware Manual - August 2002 GFK-0356Q 
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44A720084-001 Line Filter Mounting Dimensions 

GFK-0356Q 

Oty.2 

Mtg. Holes 

E 

D 

<1- A --(> C 

BRN BRN 

Dimension':;' .s A B D E Mounting Holes 

Inches 2.09 1.84 1.29 2.375 +.010 2.75 2.75 (2) .187 -.008 

Millimeters 53.09 46.74 32.77 60.32 ±.25 69.85 (2) 4.75 - + 
.0.20 

Figure L-3. 44A720084-001 Line Filter Mounting Dimensions 

Appendix L 44A420084-00I EMI Line Filter L-3 

SP306 Patrick Lane Toowong SPS Mechanical and Electrical Installation Volume 1 OM Manual

Q-Pulse Id TMS1090 Active 10/12/2014 Page 807 of 820



Index 

I 

10BASE2 
Ethernet transceiver,1-2 

I OBASE-T 
Ethernet transceiver, 1 -I 

3 

32-Point modules 
figure, 7-5 
installation, 2-20 
installing, 2-19 
TBQC, H -I I 

wiring e7.-6, .:! 

4 
44A720084-001 

EMI line filter, L-I 

A 
AAUI 

connector on CPU364, 5-24 
connector on transceiver, 3-2 

AAUI (transceiver) port, 8-30 
AC/DC high capacity power supply 

illustration of, 4-4 
overvoltage protection devices, 2-24 
specifications, 4-5 

AC/DC power supplies 
overcurrent protection, 4-18 
status indicators, 4-16 
timing diagram, 4-18 

AC/DC standard power supply 
ac power source connections, 4.5 
dc power source connections, 4-5 
illustration of, 4-2 
overvoltage protection devices, 2-24, 4-5, 4-16 
specifications, 4-3 

Accompany Program, 8-1 

Acronyms and abbreviations 
ADC, 3-12 
CMM, 3-12 
DIP, 2-28 
GCM, 8-2 
GCNI+, 8-4 
HHP, 11-1 
HMI, 12-3 
PCM, 3-12 
PLC, 1-1 

SLP, 9-4 
TBQC. 2-18 
TCM, 8-2 

AD693CMM30 I 

module drawing, 9-2 

GFK-0356Q 

State Logic Serial Module, 9-2 

AD693SLP300 
State Logic processor, 9-4 

Adapter bracket for 10-slot baseplate, 2-8,.3-20 
ADC 

Alphanumeric Display Coprocessor, 8-35 
Wye cable, 10-35 

Address 
Memory, 5-10 

Analog 1/0 modules 
Figure. 7-9 
Wiring methods, 2-21, 7-9 

APM 
Axis Positioning Module, 8-15 
Cable data sheets, 10-45 

EifiemeCtraiiiceivers, T-I 

isolated repeater/converter, C-1 
Axis Positioning Module 

(APM), 8-15 

B 

Backplane 
Baseplate, 3-12 
Definition, 3.3 

Backup 
User program, 6-3 

Backup battery, 4-20 
Baseplate 

Comparison table, 3-22 
expansion dimensions, 3.18 
Grounding, 2 -12 

Modular CPU dimensions, 3-18 
mounting. 2-8 
remote 10-slot, 3-9 
remote 5-slot, 3-9 
remote dimensions, 3-18 
selecting, 12-5 

Baseplate adapter bracket 
for 10-slot baseplate, 2 -8, 3-20 
installation, 2-9, 3-20 

Baseplate installation 
mounting requirements, model 311/313/323, 3- 
16 

Baseplate, remote 
figure, 3-9 

Baseplates 
adapter bracket, 2-8, 3 -20 
Common features, 3 -I 
dimensions for mounting, 10-slot, 3.17, 3-18 
dimensions far mounting, 5-slot, 3-16, 3-17 
Embedded CPU dimensions, 3-16 
Expansion, 3-7 
Expansion and Remote in same system, 3-11 
Expansion, features, 3-7 
mounting in 19, 2-9, 3-21 

number in FIP Nest, 8-12 
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Index 

Index-2 

power supply location, 4-2 
Remote, features, 3-8 
Serial number location, 3-2 
Sizes, 3-2 
Terminology, 3-3 
Types, 3-1 

Battery 
CPU memory backup, 6-1 
Date code, 6-7 
Determining age, 6-7 
installation 
.accessory kit, 6-10 

Life, 6-4 
Low warning, 6-4 
Memory backup, 4-20 
Operating:without, 6-6 
RAM backup path, 6-8 
Replacement strategy, 6-3 

Battery accessory kit 
For embedded CPUs, 6-9 

Blocks, Genius, 8-6 
Bracket, adapter, 2-8, 3-20 
Break-free SNP protocol, 5-13 
Bus 

connectors, 8-11 
Bus controller, FIP, 8-10 
Bus interface, 8-13 

C 
Cable 

32-point I/0, 10-42, 10-49 
APM, 10-45 
Building 32-point, 10-59 
cross-reference table, 10-1 
Data sheet list, 10-7 
Extension for 1/0 module, 10-38 
HHP, 10-33 
I/O bus expansion, 10-22 
I/O for 32-point modules, 10-40 
I/0 interface, 10-54, 10-57 
IC690CBL714A multidrop, 10-18 
Programmer, 10-12, 10-14, 10-16 
PTM interface, 10-65 
WSI, 10-8 
Wye port expansion, 10-35 

Cable and connections for serial port, A-2 
multidrop cable, 1-2 

Cable diagrams for isolated repeater/converter, 
C-8 

Cable diagrams, serial connection, A-8 
Cable for Series 90-30 installations 

extension cable for 32 point modules, 10-38, I 0- 
54, 10-62 
hand-held programmer cable, 10-33 
I/O cable for 32 point modules, 10-40 

I/O cable for Power Mate APM to terminal 
block, 10-45 
I/O interface cable for 32 point 1/0 modules, 10- 
42, 10-49, 10-57 
pcm to PC-AT, 10-14 
pcm to Workmaster (PC-XT), 10-12 
pcm to Workmaster II (PS/2), 10-16 
work station interface cable, 10-8 
wye cable wiring diagram, earlier version 
baseplatcs, 10-29 
wye cables, 10-35 

Cable for Series 90-30 Installations 
shield treatment, 10-26 

Cables 
APM, 8-16 
building I/O Bus. Expansion, 10-22 
I/O Expansion Bus, 3-10 
picture, 10-65 
SNP multidrop, 1-2 

Calculations for power supply loads 
examples, 12-14 

Catalog number 
CPU, 5-7 

Catalog number location 
Baseplate, 3-2 

Catalog numbers, cables 
IC647CBL704, 10-8 
IC693tBL304, 10-35 
IC693CBL305, 10-35 

CCM, 8-34 
CCM communications protocol, 8-34 
CCM protocol 

PCM module, 8-31 

Clearance requirements 
PLC rack, 12-17 

CMM 
Comm. Coprocessor Module, 8.34 
Wye cable, 10-35 

CNC, 8-24 
Color coding 

Wires, 2-17 
COM port, standard serial, 11-3 

Comm. Coprocessor Module 
1C693CMM311, 8-34 

Communications 
using datagrams, 8-6 

Compatibility 
User program to CPU type, 5-12 

Configurable 
Memory, 5-14 

Conformance to standards, 2-1 
Connector, serial port, 4-19, 5-3, 9-11 
Converter 

IC690ACC900, 11-3 
IC690ACC901, 11-4 

Converter board jumper configuration, B-8 
Converter, RS-232/RS-485, A-7 
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Converters 
IC655CCM590, C-1 
IC690ACC900, B-I 
IC690ACC901, D-1 
IC690ACC903, 11-4 

CPU 
350 hardware features, 5-18 
350-374 features, 5 -13 
351 hardware features, 5-19 
352 hardware features, 5-19 
360 hardware features, 5-18 
363 hardware features, 5-19 
364 hardware features, 5-23 

374 hardware features, 5-25 
capacities, 5-10 
Compatibility with 1-1HP, 5-13 
Data'sheets 'contents, 5-27, 9-13'.' 
Embedded features figure, 5-2 
Embedded overview, 5-1 

Firmware, 5-6 
Firmware upgrade, 5-6 
jumpers for EPROM/EEPROM selection, model 
331, 5-8 
Keyswitch, 5-15 
Memory size table, 5-11 
Microprocessors: 5-3 
Modular features figure, 5-3 
Modular overview, 5-2 
Revision level, 5-7 
selecting, 12-4 
serial port connector, 4-19, 5-3, 9-11 
Serial ports, 5-15 
speed, 5-10 
State Logic, 9-8 
state logic, model CSE 331, 9-10 
state logic, model CSE 340, 9-10 
Time of day clock accuracy, 5-12 
Types, 5 -I 

CPU 350-374 
features table, 5-14 

CPU 351 
grounding information, 2-14 

CPU baseplate 
Defined, 3-3 
Types, 3-4 

CPU baseplates 
Embedded, 3-4 
Modular, 3-6 

CPU data sheets 
CPU3I 1, 5-28 
CPU313, 5-29 
CPU323, 5-30 
CPU331, 5-31 
CPU340, 5-32 
CPU34I, 5-33 
CPU350, 5-34 
CPU351, 5-35 
CPU352, 5-36 
CPU360, 5-37 

GFK-0356Q Index 

CPU363, 5-38 
CPU364, 5:39 
CPU374, 5-40 
CSE 311, 9-14 
CSE 313, 9-15 
CSE 323, 9-16 
CSE 331, 9-17 
CSE 340, 9-18 

Current draw 
module, 12-12 

Customer service, telephone number, 2-1 

D 

Data, global, 8-9 
Datagrams, 8-6 
Date code 

Battery, 6-7 

DC high capacity power supply 
5 vdc current derating diagram, 4-14 
calculating input power requirements, 4-15 
capacities, 4-13 
illustration of, 4-13 
output voltages to backplane, 4-17 
specifications, 4-14 

DC power supply 
dc power connections, 4-15 
input power requirements, calculating, 4-8, 4-11, 
4-15 
isolated +24 vdc supply connections, 4-6, 4-15 
overcurrent protection, 4-18 
specifications, 4-8, 4-11 
status indicators, 4-16 
timing diagram, 4-18 

DC power supply (24/48 VDC) 
illustration of, 4-7 

DC power supply (48 VDC) 
illustration of, 4-10 

Default station address label, 8-30 
Diagram, timing, 4-18 
Digital Servo Module 

DSM302, 8-17 
DSM314, 8-20 

Dimensions 
I 9 - inch Rack Mounting w/ IC693ACC308 
Adapter Bracket, 2-9 
baseplates, embedded CPU, 3-16 
baseplates, modular, 3-18 
for I 9 - inch rack mounting w/ IC693ACC308 
adapter bracket, 3-21 
IC693ACC3 13 recessed mount adapter bracket, 
3 -21 

IC693ACC3I3 Recessed Mount Adapter 
Bracket, 2-10 

Direct processing, definition, 8-27 
D010 

instruction, 13-4 

Index-3 
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Index 

Index-4 

Drops, remote, 8-6 
DSM 

Digital Servo Module (DSM302), 8-17 
Digital Servo Module (DSM314), 8-20 

E 

EEPROM, 5-5 
Embedded baseplates 

State Logic, 9-9 
Embedded CPU baseplates, 3-4 

Features (figure), 3-5 

EMI 
filter requirement, L-1 

EMI line filter 
44A7200840106>001, L-I 

Enclosure, 2 -I, F-1 

Enhanced Genius Comm. Module, 8-4 
EPROM, 5-5 

Creating, 5-9 
EPROM/EEPROM catalog numbers 

IC693ACC305, 5-9 
IC693ACC306, 

Ethernet 
CPU364/374 embedded, 5-17 
transceiver, J-1, J-2 

transceiver, obsolete, J-2 

Ethernet interface 
restart pushbutton, 8-30 

Ethernet interface module, 8-29 
board indicators, 8-30 

Ethernet transceiver 
IC649AEA102,1-1 
IC649AEA103, 8-29, J-2 

Expansion 
baseplates, 3-7 
bus termination, 3-12, 10-25 
extension cables, description of, 10-38, 10-54, 
10-62 
port pin assignments, 10-25 

Expansion baseplate 
defined, 3-3 
1C693CHS392 figure, 3-8 
IC693CHS398 figure, 3-7 

Expansion system 
example, 3-14 
remote connections, 3-15, 10-31 
requirements of, 12-16 

Extension cables, I /O, 10-38, 10-54, 10-62 
External battery module, 6-10 

F 

Faceplate, I /O, H-3 
Fax Link system, 13-9 

FBC 

F1P Bus Controller, 8-10 
Features of the DSM302 

Easy to Use, 8-18, 8-21 

High Performance, 8-18 

Field control, 8-10 
Field Control 

using with PLC, 12-7 

Field wiring 
to AC/DC power supplies, 2-23 

Field wiring connections 
to dc input power supply, 4-15 

- to standard ac/dc power supply, 4-5 
FIP bus, 8-12 
F1.13 

description, 
controller, 8-10 

deScription, 8-11 

FIP nest 
description, 8-12 

FIP remote 1/0 scanner, 8-12 
connectors, 8-13 
ground lug on module. 8-13 
LEDs, 8-13 

Firmware 
CPU, 5-6 
CPU table, 5-6 
CPU upgrade, 5-6 
CPU Version 9.0, 5-14 
Upgrading 350-364 CPUs, 5-14 

Firmware upgrade procedure for flash memory, 
5-7 

Flash 
Memory protection, 5-15 

Flash memory, 5-5, 5-9, 5-15 
firmware upgrade procedure, 5-7 

Floating neutral (IT) systems, 2-25 
Floating-point math, 5-15 

G 
GBC 

Genius Bus Controller, 8-6 

GCM 
Example (figure), 1-9 

Genius Comm. Module, 8-2 

GCM+ 
Enhanced Genius Comm. Module, 8-4 

Genius blocks, 8-6 
Genius Blocks 

using with PLC, 12-7 

Genius bus controller, 8-6 
compatibility 

hand-held monitor, 8-7 
Logicmaster 90-30/20/micro software, 8-7 
Series 90-30 PLC, 8-7 
Series Six plc, 8-7 

datagrams, 8-9 
diagnostics, 8-8 
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Index 

global data operation, 8-9 
number in system, 8-7 
status LEDs, 8-3, 8-5, 8-7 

COM, 8-3, 8-5, 8-7 
OK, 8-3, 8-5, 8-7 

Genius bus scan, 8-8 
Genius Comm. Module 

(GCM), 8-2 

Genius hand-held monitor, 8-6, 8-8 
Genius I/O blocks, 8-8 
Global data, 8-6, 8-9 

receiving. 8-9 
sending, 8-9 

Ground bracket 
CPU35I, 352 figure, 2-15 

Ground conductor installation; 2-11' 
Ground connections 

equipment, 2-12 
programming device, 2-13 
safety and reference, 2-12 
shield ground, 2-14 

Ground wire 
CPU363, 364 figure, 2-16 

Grounding procedures, 2-11 
Baseplate, 2-12 
CPU shield, 2-14 
Module shield, 2-14 
Option modules, 2-16 
Programmer, 2-13 
system, 2-11 

H 

Hand-held monitor (Genius) 
compatibility, 8-7 

Hand-held monitor, Genius, 8-6 
Hand-held programmer 

CPU compatibility, 5-13 
features of, 11-6 
GBC configuration, 8-8 
modes of operation, 11-6 

Hand-held Programmer 
function with FIP I/O nest, 8-12 

Hand-Held Programmer 
Cable data sheet, 10-33 
general description, 11-5 

Hand-held programmer cable 
description of 10-33 

Hardware 
load requirements, 12-12 

Heat dissipation 
calculating, 12-17 

Help 
from GE Fanuc, 13-9 

HHP, 11-5 
Cable data sheet, 10-33 

High capacity AC/DC power supply 

GFK-0356Q Index 

illustration of, 4-4 
overvoltage protection devices, 2-24 
specifications, 4 -5 

High capacity DC power supply 
specifications, 4-14 

High Capacity DC power supply (24 VDC) 
illustration of, 4-13 

High speed counter, 8-23 
Homer Electric, Inc., 11-8 
Host CPU, 8-12 
Hotline, PLC, 2 -I 
HSC 

High Speed Counter, 8-23 

I/O bus expansion cable 
description of, 10-22 
maximum cable distance, 10-23 
maximum number in system, 10-23 

I/O Bus Expansion cables 
Application examples, 10-31 
building, 10-22 
wiring diagrams, 10-28 

I/0 bus termination information, 10-31 
I/O cables for 32-point modules, 10-40 
I/O expansion 

bus termination, 3-12, 10-25 
system connections, 10-31 

I/O Expansion Bus cables, 3-10 
I/O faceplate, H-3 
I/O interface cables 

for 32-point modules, 10-42, 10-49, 10-57 
for Power Mate APM modules, 10-45 

I/O link interface module 
slave, 8-24 

I/O link master module, 8-25 
compatibility, 8-26 
restart pushbutton, 8-26 
serial port, 8-26 

I/O module 
Figure, standard density, 7-3 

I/O Module 
Relay protection, 7-4 

I/O modules 
32-point figure, 7-5 
32-point wiring figure, 7-6 
basic types, 7-1 
inserting a module, 2-3 
installing a terminal board, 2-5 
number in FIP Nest, 8-12 
removing a module, 2-4 
removing a terminal board, 2-6 
Wiring 32-point modules, 7-6 
wiring to modules, 2-18 

I/O Modules 
32-point features, 7-4 

Index-5 
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Index-6 

50-pin, 32-point figure, 7-5 
Analog features, 7-8 
Standard density, 7-2 
Wire routing, 7-11 

1/0 processor module 
changing configuration parameters, 8-28 
configuration 

using Logicmaster 90 configurator, 8-28 
using the hand-held programmer, 8-28 

features, 8-28 
threshold voltage, 8-28 
watchdog timer circuit, 8-28 

I/O Processor Module, 8-27 
I/O terminal block 

IC693ACC329, H-6 
IC693ACC330, H-7 
IC693ACC331, 1-1-8 

IC693ACC332, H-9 
IC693ACC333, H-10 
IC693ACC377, H-13 

IBM -AT/XT serial port, A-5 
10640WM1310 

WSI board, 11-2 

IC640WM1320 
WSI board, 11-2 

IC647CBL704 
Cable, WSI, 10-8 

IC649AEA101 
Obsolete Ethernet transceiver, J-2 

IC649AEA102 
Ethernet transceiver, 5-24, 8-29, 8-30,1-1 

IC649AEA103 
Ethernet transceiver, 5-24, 8-29, 8-30, J-2 

IC655CCM590 
isolated repeater/converter, C-1 

IC655CMM590 
Obsolete repeater/converter, 11 -8 

IC690ACC900 
RS-232 to RS-485 Converter, 11-3 

IC690ACC901 
Miniconvcrtcr, 11-4 

IC690ACC903 
Port Isolator overview, 11-8 

IC690CBL701 
Cable, programmer, 10-12 

IC690CBL702 
Cable, programmer, 10-14 
use on PCM modules, 8-32, 8-36 

IC690CBL705 
Cable, programmer, 10-16 

IC690CBL714A 
Cable, multidrop, 10-18 
multidrop cable, 1-2 

IC693 ACC301 
Memory backup battery, 6-1 

IC693ACC303 
HHP memory card, 11-6 

IC693ACC308 
baseplate adapter bracket, 2-8, 3-20 

1C693ACC308 Bracket 
19, 2-9, 3-21 

IC693ACC313 Bracket 
recessed 19, 2-10,3-21 

IC693ACC315 
Battery accessory kit, 6-9 

1C693ACC329 
TBQC, H-6 

IC693ACC330 
TBQC, 1-1-7 

IC693ACC331 
TBQC, H-8 

IC693ACC332 
TBQC: 

IC693ACC333, H-10 
IC693ACC377 

TBQC, H-13 
IC693ADC311 

Alphanumeric Coprocessor, 8-35 
IC693APU300 

High Speed Counter, 8-23 

1C693APU301/302 
Axis Positioning Module, 8-15 

IC693APU305 
I/O Processor Module, 8-27 

1C693BEM320 
I/O link, slave, 8-24 

IC693BEM321 
I/O Link, master, 8-25 

IC693BEM330 
FIP Remote I/O Scanner, 8-12 

IC693BEM331 
Genius Bus Controller, 8-6 

IC693BEM340 
HP Bus Controller Module, 8-10 

1C693CBK002/003/004 
cable kits for TBQC, 10-63 

1C693CBL300 
Cable, I/O Bus Expansion, 10-22 

1C693CBL30 I 

Cable, I/O Bus Expansion, 10-22 

IC693CBL302 
Cable, I/O Bus Expansion, 10-22 

IC693CBL303 
Data sheet, 10-33 

IC693CBL304 
Wye cable, 10-35 

1C693CBL305 
use on CMM module, 8-34 
use on PCM modules, 8-32, 8-36 
Wye cable, 10-35 

IC693CBL306 
Cable, 32-point I/0, 10-38 

IC693CBL307 
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Cable, 32-point I/0, 10-38 

IC693CBL308 
Cable, 32-point I/0, 10-40 

IC693CBL309 
Cable, 32-point 1/0, 10-40 

IC693CBL310 
Cable, 32-point I/O, 10-42 

1C693CBL311 
APM cable, 8-16 
Cable, APM I /O, 10-45 

IC693CBL3I2 
Cable, I/O Bus Expansion, 10-22 

IC693CBL313 
Cable, 1/0 Bus Expansion, 10-22 

.IC693CBL314 

.2::Cable, I/O Bus Expansion, 10-22 
use with DSM302, 8-17 ' 

1C693CBL315 
Cable, 32-point I/O, 10-49 

IC693CBL316 
use on Ethernet module, 8-30 
use with DSM314, 8-20 

IC693CBL317 
APM cable, 8-16 
Cable, ARM 1/0; 10-45 

IC693CBL319 
APM cable, 8-16 
Cable, APM I/O, 10-45 

IC693CBL320 
APM cable, 8-16 
Cable, APM I /O, 10-45 

IC693CBL321 
Cable, 32-point 1/0, 10-54 

IC693CBL322 
Cable, 32-point I /O, 10-54 

IC693CBL323 
Cable, 32-point I/0, 10-54 

IC693CB L327 
Cable, 32-point I/0, 10-57 

IC693CBL328 
Cable, 32-point I/0, 10-57 

IC693CBL329 
Data sheet, 10-62 

IC693CBL330 
Data sheet, 10-62 

IC693CBL331 
Data sheet, 10-62 

IC693CBL332 
Data sheet, 10-62 

IC693CBL333 
Data sheet, 10-62 

IC693CBL334 
Data sheet, 10-62 

IC693CBL340/341 
Cable, RIM interface, 10-65 

checking, 10-66 
connecting, 10-65 

GFK-0356Q Index 

data sheet, 10-65 
lengths, 10-65 
ordering inforMation, 10-66 
picture, 10-65 
pin-out list, 10-66 

IC693CHS392 
figure, 3-8 

IC693CHS393 
figure, 3-9 
remote baseplate, 3-9 

IC693CHS398 
figure, 3-7 

IC693CHS399 
figure, 3-9 

1C693CMM302. 
Genius Cornin.:Modulek:,.8-4 

1C693CMM3 11' 
Comm. Coprocessor, 8-34 

IC693CMM321 
Ethernet Interface module, 8-29 

IC693CPU31 1 

Data sheet, 5-28 
figure, 3-5 

IC693CPU313 
Data sheet, 5-29 

1C693CPU313 figure, 3-5 
IC693CPU323 

Data Sheet, 5-30 
figure, 3-5 

IC693CPU33 I 

Data sheet, 5-31 

IC693CPU340 
Data sheet, 5-32 

IC693CPU34 I 

Data sheet, 5-33 

IC693CPU350 
Data sheet, 5-34 
Hareware features, 5-18 

IC693 CP U351 
Data sheet, 5-35 
Hardware features, 5-19 

1C693CPU352 
Data sheet, 5-36 
Hardware features, 5-19 

IC693CPU360 
Data sheet, 5-37 
Hareware features, 5-18 

IC693CPU363 
Data sheet, 5-38 
Hardware features, 5-19 

IC693CPU364 
Data sheet, 5-39 
Hardware features, 5-23 

IC693CPU374 
Data sheet, 5-40 
Hardware features, 5-25 

1C693CSE3 I 1 
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Data:'sheet,.9-14 
IC693CSE3 I I baseplate 

draWing, 9-9 
1C693CSE313 

Data sheet, 9-15 
IC693C.SE313 baseplate 

drawing. 9-9 
IC693CSE323 

Data sheet, 9-16 
IC693CSE323 baseplate 

drawing, 9-9 

IC693CSE331' 
Data sheet, 9-17 
drawing, 9;10 . 

State 
C69.3CSIE340' 

Data sheet, 9-18 
drawing, 9-10 
State Loeic CPU, 9-10 

1C693DSM-302 
Digital Servo Module, 8-17 
module drawing, 8-17 

1C693DSM314 
Digital Servo Module, 8-20 
module drawing, 8-20 

IC693DVM300 
connections, 7-14 
module drawing, 7-12 
specifications table, 7-13 
valve driver module, 7-12 

IC693GCM301 
Genius Comm. Module, 8-2 

IC693PCM300/301/311 
Prog. Coprocessor, 8-31 

IC693PRG300 
Hand-Held Programmer, 11-5 

1C693PTM100/101 
Power Transducer, 8-40 

IC693PWR32 I 

power supply, 4-2 

1C693PWR322 
power supply, 4-7 

1C693PWR328 
power supply, 4-10 

IC693PWR330 
power supply, 4-4 

1C693PWR331 
power supply, 4-13 

IC693SLP300 
module drawing, 9-4 

1C693TCM302 
Temperature Contol Module, 8-37 

IC693TCM302/303 
module drawing, 8-37 

Illustration of the DSM302 Module, 8-18 
Illustration of the DSM314 Module, 8-21 
Indicator lights 

relating to I/O terminals, 13-1 

see LED indicators also, 13-2 

inspection, new system, 2 -I 
Installation 

32-Point modules, 2-20 
baseplate adapter bracket, 2-8, 3-20 
baseplate, model 311/313, 3-16 
baseplate, model 323, 3-17 
Basic procedure, 2-28 
grounding procedures, 2-11 
1/0 expansion system, 10-31 
load requirements for components, 12-12 
multidrop configuration, 10-9 
pcm to programmer cables, 10-13, 10-15, 10-17 
remote expansion system, 3-15, 10-31 

Installing, I/0 Module Term Board, 2-5 
Instructions for floating neutral (IT) systems, 

2-25 
Internet 

GE Fanuc site, 13-9 

Interposing terminal blocks, 2-19, H-2, H-12 
Isolated Repeater /Cony. 

overview (obsolete), 11-8 

Isolated repeater/converter, 11-4 
cable diagrams, C-8 
complex multidrop configuration, C-6 
description of, C-1 
illustration of, C-2 
logic diagram, C-3 
pin assignments, C-4 
rules for using, C-7 
simple multidrop configuration, C-6 
system configurations, C-5 

J 

Jumper strap for overvoltage protection 
devices, 4-6, 4-17 

Jumpers for EPROM/EEPROM selection, 5-8 
Jumpers, converter board, B-7 

configuration of, B-8 

K 
Key, CPU 

replacement, 5-16, 13-7 

Keyswitch 
CPU, 5-15 

Kits, spare parts, mechanical, 13-7 

L 
Layout PLC system 

good layout benefits, 12-17 
Layout, PLC 

figure, 12-20 
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Layout, PLC system 
guidelines, 12-17 

LED indicators 
CPU, 13-2 
Input modules, 13-2 
Option modules, 13-2 
Output modules, 13-2 
PI (CPU 351/352), 5-20 
P2 (CPU 351/352), 5-20 
power supplies, 4-16 
relating to terminal board, 13-1 

SNP (CPU 351/352), 5-20 
LEDs, 8-11, 8-30 

-.List of fuses, 13-6%..1 

Lithium battery, 4 20 
Load capacity, power supply, 12-12 
Load requirements 

hardware components, 12-12 
sample calculations, 12-14 
table of, 12-12 

Local expansion system 
example, point-to-point wiring, 10-28 

Location 
of modules in racks, 12-18 
rack, 12-17 

Low battery warning, 4-20, 6-1 

M 

MAC address 
for CPU374, 2-2 

Machine references (% symbol), 5-10 
Maintenance, preventive 

table, 13-8 

Making a 100% shielded cable, 10-27 
Math 

Floating point feature, 5-15 
Maximum number of modules per system, 12- 

11 

Mechanical spare parts kits, 13-7 
Megabasic, 8-31 
Memory 

Comparing PROM devices, 5-8 
Configurable, 5-14 
CPU table, 5-11 
Flash, 5-9, 5-15 
Flash, protection, 5-15 
Maintaining during storage, 6-9 
PROM types, 5-5 
Protection strategy, 6-3 
RAM, 5-5 
User options, 5-8 
Volatility, 5-4 

Memory card 
HHP, 11-6 

Microprocessor types 
CPU, 5-3 

GFK-0356Q Index 

Miniconverter kit 
cable diagrams, D-3 
IC690ACC901, 11-4 
RS-232 port pin assignments, D-2 
RS-422 (SNP) to RS-232, D-1 
RS-422 port pin assignments, D-2. 
specifications, D-4 
system configurations, D-3 

Model 331 
jumpers for EPROM/EEPROM, 5-8 . 

Module 
location, 12-18 

Module count, 12-7 
maximum :table;:12 -1 1. 

Module feanires; 2-2 
Module load requirements 

table, 12-12 
Module location 

Defined, 3-3 
figure, 12-19 

Module location in baseplate 
number of, valid, 12-11 

Modules 
replacing, 13-5 

Motion Mate APM300, 8-15 
Axis Postioning Module, 8-15 

Motion Mate DSM 
DSM302, 8-17 
DSM314, 8-20 

Motion Mate DSM302 
Illustration of, 8-18 

Motion Mate DSM314 
Illustration of, 8-21 

Mounting 
baseplates, 2-8 

Multidrop 
configuring, T-5 

system limitations, 1-2 

Multidrop cables 
specification table, 1-2 

types, 1-2 

Multidrop configuration, 10-11 
with converter, 10-9 
with isolated repeater/converter, C-6 

Multidrop connections, A-10 
Multidrop, SNP 

connecting, 1-6 

examples, 1-4 

overview, I-1 

setting SNP ID, 1-5 

troubleshooting, 1-7 

wiring diagram, 1-3 

Multiple hosts, Genius, 8-6 
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N 

Nickname 
Compared to address, 5-10 

0 
Operation without battery, 6-7 
Operator interface terminal, 8-35 
Option module 

list. 8-1 

Option modules 
alphanumeric.display coprocessor, 8-35 
Comm. Coprocessor, 8-34 
DSM302, 8-17 
DSM3I4, 8-20 
enhanced genius communications, 8-4 
Ethernet interface, 8-29 
F1P bus controller, 8-10 
FIP remote I/O scanner, 8-12 
Genius bus controller, 8-6 
Genius communications, 8-2 
high speed counter, 8-23 
I/O link interface, slave, 8-24 
I/O link master, 8-25 
I/O processor, 8-27 
Motion Mate APM300, 8-15 
personal computer interface card, 11-7 
Power Transducer, 8-40 
programmable coprocessor modules, 8-31 
state logic processor, 9-5 
Temperature Control (TCM), 8-37 

Output module fuses, 13-6 
Overvoltage protection devices, 4-5, 4-16 

jumper strap installation, 2-24 

P 

Parts kits, mechanical, spare, 13-7 
PCIF/PCI F2 

description, 11-7 

PCM 
Wye cable, 10-35 

Personal Computer Interface 
Data sheet, 11-7 

Planning your system, 12-1 

PLC 
basics, 1-1 

Customer service, 2-1 
hotline, 2-1 

mounting orientation, 12-21 

PLC mounting 
mountine orientation, 12-21 

Point-to-point RS-232 connections, A-8 
Point-to-point RS-422 connections, A-10 

Port, 8-11 

Port expansion 
Cables for PCM, ADC, CMM, 10-35 

Port expansion cable, 10-35 

Port Isolator 
overview, 11-8 

Port, serial 
CPU351, 352, 353, 5-22 

Port, serial, Series 90, A-3 
Ports, ethernet interface 

AAUI, 8-30 
firmware upgrade, 8-30 
serial, ethernet interface, 8-30 

station manager port, 8-30 
Posts, terminal board, 2-7 
Power supply 

+24 vdc output connections, 2-27 
24/48 VDC input, 4-7 
48 VDC input, 4-10 
AC power source connections, 2-23 
AC/DC input, 4-2 
Backup battery, location, 4-20 
comparison table, 12-6 

Feature comparison, 4-1 

field wiring to DC input supply, 4-15 
field wiring to standard AC/DC supply, 2-23, 4- 
5 

high capacity 120/240 VAC or 125 VDC, 4-4 
high capacity 24 VDC input, 4-13 
isolated +24 vdc supply connections, 4-6, 4-15 
load calculation, 12-12 

load capacity, 12-12 

load ratings, 3-19 
location in bascplatc, 4-2 
mounting orientation, 3-19 
serial port connector, location of, 4-19, 5-3, 9-11 

standard 120/240 VAC or 125 VDC, 4-2 
temperature, 3-19, 12-21 

Power Supply 
DC input only, 4-7 

Power supply capacities 
dc supply, 4-7, 4-10, 4-13 
high capacity AC/DC supply, 4-4 
standard AC/DC supply, 4-2 

Power supply output voltages, 4-17 
Power supply rating 

effect of mounting position, 12-21 

Power Supply slot, 3-3 

Power supply specifications 
dc supply, 4-8, 4-11 

high capacity ac/dc supply, 4-5 
high capacity dc supply, 4-14 
standard ac/dc supply, 4-3 

Power Transducer 
1C693PTM100/101, 8-40 

Powering down 
Expansion and remote racks, 3-12 
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Preinstallation check, 2-1 

Preventive maintenance 
' table, 13-8 

Product support 
customer service, 2 -I 
technical help, 2-1 

Program compatibility, 5-12 
Programmable coprocessor modules, 8-31 
Programmer, Hand-Held 

IC693PRG300, 11-5 

PROM 
Configuration table, 5-6 
Types,.5-5. 

Seri'es 90-30, 5-5, 
PROM ̀ option 

EPROM/EEPROM selection, model 331, 5-8 

Protection devices, overvoltage, 2-24, 4-5, 4-16 
Protocol 

CMM, 8-34 
RTU (Modbus), 8-34 
SNP, 8-34 

PTM 
Power Transducer, 8-40 

GFK-0356Q 

Q 
Quick connect terminal block, H-2 

R 
Rack 

Definition, 3-3 
Rack number 

Selection switch, 3-13 
RAM 

Memory, 5-5 

RAM memory backup battery, 4-20, 6-1 

Reference types, user, 5-11 
References, not used, 8-7 
Relay output module 

Protection, 7-4 

Remote 
baseplates, 3-8 

Remote baseplate 
10-slot, 3-9 
Defined, 3-3 
IC693CHS399, 3-9 

Remote baseplates 
Features, 3-8 

Remote drops, 8-6, 8-10 
Remote expansion system 

connections, 3-15, 10-31 
example of using wye cables, 10-30 
example, point-to-point wiring 

applications requiring less noise 
immunity, 10-28 

wye cable wiring diagram, earlier version 
baseplates, 10-29 

Remote I/O scanner, FIP 
description of, 8-12 
features of, 8-12 

Repeater /converter, isolated, 11-4 
cable diagrams, C-8 
complex multidrop configuration, C-6 
description of, C-1 

illustration of, C-2 
logic diagram, C-3 
pin assignments, C-4 
rules for using, C-7 
simple multidrop Configtiration, 
system configurations, C,5' 

Replacing modules, 13-5 
Restart pushbutton 

alphanumeric display coprocessor, 8-35 
communications control, 8-34 
ethernet interface, 8-30 
I/O link master, 8-26 

RS-232 
converter, obsolete, 11-3 

RS-232 point-to-point connections, A-8 
RS-232/RS-485 converter, A-7 
RS-422 

cable specs., A-2 
pin-out, A-4 
Serial interface, A-1 

RS-422 point-to-point connections, A-I 0 
RS-422/RS-485 to RS-232 converter 

cable description, B-3 
features, B-1 
functions, B-1 
installation procedures, B-2 
jumper configuration, user options, B-7 
location in system, B-2 
logic diagram, B-6 
RS-232 interface pin assignments, B-4 
RS-422/RS-485 interface assignments, B-5 

RS-485 
converter, obsolete, 11-3 

RS-485 compatible serial port, 4-19, 5-3 
RTU (Modbus) communications protocol, 8-34 
RTU master protocol 

PCM module, 8-31 

S 

Scan time 
factors affecting, 12-16 

SCM 
State Logic Serial Module, 9-2 

Sequential Event Recorder, 5-16 
SER, 5-16 

instruction, 13-4 

Serial number 
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Baseplates, 3-2 
Ethernet inter-face module, 8-30 

Serial numbers, recording, 2-1 

Serial port, 8-11 
351 connectors, 5-20 
352 connectors, 5-20 
363 connectors, 5-20 
I/O link master module, 8-26 
IBM-AT/XT, A-5 
LED indicators, 5-20 
pin-out, IBM-AT/XT, A-6 
pin-out, Workmaster, A-5 
Series 90, A-3 
Workmaster, A-4 

Serial Port 
.";&hernet.interfacd, 8-30 

Serial port and cables 
Workmaster serial port, A-4 

Serial port and cables, appendix A 
cable and connector specifications, A-2 
IBM-AT/XT serial port, A-5 
multidrop connections, A-10 
RS-232 point-to-point connections, A-8 
RS-232/RS-485 converter, A-7 
RS-422 interface, A-1 
RS-422 point-to-point connection, A-10 
serial cable diagrams, A-8 

Serial port connector 
location of, 9-11 
on power supply, 4-19, 5-3 
when functional, 4-19, 5-4, 9-11 

Serial Port Pin Assignments 
CPU351, 352, 363, 5-22 

Serial ports 
CPU, 5-15 

Series 90-30 
125 vdc supply, 4-2, 4-4 
24/48 VDC supply, 4-7 
48 VDC supply, 4-10 
high capacity 24 VDC supply, 4-13 
high capacity ac/dc supply, 4-4 
power supplies, 4-2, 4-4 
standard ac/dc supply, 4-2 

Series 90-30 PLC 
backplane, 3-12 
CPU capacities, 5-10 
recording serial numbers, 2 -I 
user references, 5-10 
visual inspection of new system, 2-1 

Series Six PLC, 8-7 
Shield ground 

CPU351, 352 figure, 2-14 
Shield grounding 

CPUs 351 and 352, 2-14 
CPUs 363 and 364, 2-16 
general information, 2-14 

Shield treatment, cables, 10-26 
Shielded cable, making a, 10-27 

Slot number 
Defined, 3-3 

SLP 
State Logic Processor, 9-4 

SNP communications protocol, 8-34 
SNP ID 

for multidrop, 1-5 

SNP multidrop 
overview, 1-1 

SNP port connection, 4-19, 5-3 

Spare parts 
kits, 13-7 

Spare parts kits, mechanical, 13-7 

Specifications 
24 vdc high capacity power supply, 4-14 
24/48 vdc power supply, 4-8 ' 

48 vdc power supply, 4-11 

high capacity ac/dc power supply, 4-5 
IC690ACC900 converter, B-9 
serial port cables, A-2 
standard ac/dc power supply, 4-3 

SQE 
Ethernet products, J-1, J-2 

Standard AC/DC power supply 
ac power source connections, 4-5 

dc power source connections, 4-5 

illustration of, 4-2 
overvoltage protection devices, 4-5, 4-16 
specifications, 4-3 

Standard serial COM port, 11-3 

State Logic 
CPU table, 9-12 
CPUs, 9-8 
Processor module (SLP), 9-4 
product listing, 9-1 

Serial Comm. module, 9-2 

Sweep time 
factors, 12-15 
factors affecting, 12-16 

Symbol, %, use of, 5-10 
System design 

baseplate selection, 12-5 

CPU selection, 12-4 

I/O requirements, 12-1 

Option module requirements, 12-2 

power supply selection, 12-6 

TBQC 
cables and kits, 10-63 

for 32-point modules, H- 11 

TCM 
Temperature Control Module, 8-37 

TCM comparison table, 8-39 
Technical support telephone number, 2-1 
Telephone numbers 
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GE Fanuc help, 13-9 

Terminal Block Quick Connect 
32-point cables, H-12 
cables, H-3 
I/O face plate, 1-1-3 

installation, H-3 
terminal blocks, H-2, H-I2 

Terminal block quick connect assembly 
for I 6-Point modules, 2-19 

Terminal blocks, interposing, H-2, H-12 
Terminal board 

connecting to, 2-18 
installing, 2-5 
posts, 2-7 
removing; 2-6 .1: 

with holding screWs',:24 

Termination, I/O bus, 10-31 

Third -party modules, 8-1 

Time of day clock 
Accuracy, 5-12 

Timing diagram, 4-18 
Troubleshooting 

features of hardware, 13-1 

multidrop problems, 1-7 

using software, 13-3 

U 

Upgrading 
CPU firmware, 5-6 

User PROM option 
EPROM/EEPROM selection, model 331, 5-8 

User references 
description of, 5-10 
range and size 

models 311-341, 5-11 
types of, 5-11 

V 
Version 

CPU firmware, 5-7 

Visual inspection of new system, 2 -I 
Volatility 

Memory, 5-4 

Warranty claims, 2-1 

Web site 
GE Fanuc, 7-2, 13-9 

Web site, GE Fanuc, 8 -I 
Weidmuller 

912263 terminal block, 2-19 

Wire routing 
I/O Modules, 7-11 

'Wire size 
power supply wiring, 2-23 

Wiring 
Color coding, 2-17 
General guidelines, 2-17 
I/O module routing. 7-11 
I/O modules, 2-18 
Power supplies, 2-23 
Routing wires, 2-17 

Wiring methods . 

32-point modules, 7-6 
Analog 1/0 modules, 2-21, 7-9 
Standard density I/O modules, 7-4 

Work station interface 
board, 11-2: 

Workmaster computers - 

replacing, 11-3 
WS1 board, 11-3 

Workrnaster serial port, A-4 
WSI 

board, 11-2 

WYE cable, 8-34 
connection to PCM modules, 10-13, 10-15, 10- 
17 

wiring diagram. 10-35 
wiring diagram for current remote baseplates, 
10-30 
wiring diagram for earlier version baseplates, 
10-29 
wiring diagram, remote system, 10-29, 10-30 
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