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A

General
Precautions

Read this entire manual and all other publications pertaining to the work to be
performed before installing, operating, or servicing this equipment.

Practice all plant and safety instructions and precautions.

Failure to follow instructions can cause personal injury and/or property damage.

A

Revisions

This publication may have been revised or updated since this copy was produced.
To verify that you have the latest revision, check manual 26311 , Revision Status &
Distribution Restrictions of Woodward Technical Publications, on the publications
page of the Woodward website:

www.woodward.com/publications

The latest version of most publications is available on the publications page. If
your publication is not there, please contact your customer service representative
to get the latest copy.

A\

Proper Use

Any unauthorized modifications to or use of this equipment outside its specified
mechanical, electrical, or other operating limits may cause personal injury and/or
property damage, including damage to the equipment. Any such unauthorized
modifications: (i) constitute "misuse" and/or "negligence" within the meaning of
the product warranty thereby excluding warranty coverage for any resulting
damage, and (ii) invalidate product certifications or listings.

A

Translated
Publications

If the cover of this publication states "Translation of the Original Instructions”
please note:

The original source of this publication may have been updated since this
translation was made. Be sure to check manual 26311 , Revision Status &
Distribution Restrictions of Woodward Technical Publications, to verify whether
this translation is up to date. Out-of-date translations are marked with A. Always
compare with the original for technical specifications and for proper and safe
installation and operation procedures.

Revisions—Changes in this publication since the last revision are indicated by a black line
alongside the text.

Woodward reserves the right to update any portion of this publication at any time. Information provided by Woodward is
believed to be correct and reliable. However, no responsibility is assumed by Woodward unless otherwise expressly

undertaken.

Coyright © Woodward 2005
All Rights Reserved




Manual 26320V3 5009C PCI Software

Contents
]

WARNINGS AND NOTICES ...uiiiiiieiiii e et e et e et e et e e e e e e e e e e anaas v
ELECTROSTATIC DISCHARGE AWARENESS ...couiitiiiieieeteeteeeeetee e e e e e \
CHAPTER 1. GENERAL INFORMATION .....uiiitiiiieeiieeeiee e e eet e e e e eereeeaaeeenns 1
T 10T [0 T 1o o RS RRRRR 1
PCl SOftware PACKAGE ........ccuuiiiiiiiiii e 1
PCI PrOGIamM ...ttt e e e e e e e e e 3
5009C PCl PrOgram ....coc oo 3
WatCh WINAOW Program ...ttt e e e e e e e 4
SEIVLINK PrOGIAIM ...ttt e e et e e e e e e s s e snnbeeeeaeae s 4
101 11 o SRS 5
General Installation and Operating NOES .........cooviiiiiiiiieee e 8
CHAPTER 2. PCI INSTALLATION ... ittt ee et e et e e e et e e e e e e e anns 9
T 10T [0 T 1o o RS RRRRR 9
REQUITEIMENES ...ttt e e e e e 9
PCI Installation ProCeAUIE.........uuiiiiie et ee e 10
StartiNg the PCl ...t e e 15
ENLEIING IMOUES ...ttt et e e e e e e e abab e e e e e e e e s 17
CHAPTER 3. PROGRAM MODE PROCEDURES .....cccviiiiieiiieiiieeetieeeieeeenns 19
OVEIVIEW ...ttt ettt ettt e e ettt e e e ekttt e e s ettt e e e sab bt e e e ettt e e e sbbeeeesabbeeeesanbeeeenn 19
Program—Change Mode ProCeAUIE ..........cueeeiiiiciiiieiiee e ceieeee e e sneaeee e e e 21
Program MOOE SCIEENM ........c.eeiiiieie et e e s e e e s e e e e e s s eeeeeeae s 21
Start MOOES PAgE......ooiiiiiiiiei ettt e e sbeeeeeaaes 26
SPEEd CONIOI PAJE ...ceiiiiiiiie ittt e e 34
Extraction/AdmiSSION FOIAEIS ........ooi it 39
Extraction/Admission Steam Map Information ............cccccoviiiiiiiiiieee, 45
Extraction Steam Map Page......ccuuii ittt a7
AdMISSION SteamM MaP PAge ....ccooiiiiiiiiiiiieie et 51
Extraction/Admission Steam Map FOIder ...........cccoiiiiiieei e, 54
(D) )Y g o] o [ RSP SPR PR 55
(R To 18] o F=T g U YA o] (o = U 67
WA g = 1o N [T o U ¢ 38 o] o = PSS 70
(0] g1 7= Vo [ o] 01U £ 30 o] o = S 73
(D103 = I (D= ToTo 18] o] g T ) I o] (o = 76
ANalog ReadoULS FOIAET..........cooiiiiiiiiiie e 83
REIAY FOIAET ... 86
CommMUNICALIONS FOIAE.......ccoi i e e s 92
SIO A/B Redundant FOIAET ...........eeiiiiiiiiieeie e 95
Feed-fTorward FOIAEN ... e 96
SAl GAS PID FOIUBI....cciiiiiiie ettt aee e e seaeeeeae 99
SAVE 10 CONIOL..ciiiiiiiii ettt et e e e st e e e st e e e e snrbeeaeaas 103
Saving the Control’'s Configuration to @ Fil€...........ccccvivieeeeeiiiiccieecee e, 105
Uploading a Configuration File to the Control ..........cccccooveiiiieiieee e, 107
CHAPTER 4. RUN MODE PROCEDURES ....c.uiiiiiiiiieeeieeee e e e e 109
Opening the RUN MOE .......cooiiiiiiiiiie e 109
RUN MODE SCIEEN. ... 109
START TURBINE FOIAET ......cciviiieiiiiiie ettt snaee e 113
Speed COoNtrol FOIAEN .......ooiiiiieee e 116
Extraction and AdmiSSION FOIAEIS ........ccuuiiiiiiiiiiiie e 120
Cascade Control FOIAEN..........oiuiiii it nrreee e 123
Decoupling Control FOIET .........coiie it 125

Woodward i



5009C PCI Software Manual 26320V3

Contents
]

Valve Calibration FOIAET .........eeiiiiei e 128
SAl GAS PID FOIUE ...ttt e e e e e e e e nenes 136
M@aJOr AlArmMS FOIAET ......eeiiiiiii et e e e e 138
Trip ConditioNS FOIAET ... 138
CHAPTER 5. SERVICE MODE PROCEDURES ......cuueivtuiiiiiieeiiieerieeeieeenneenns 139
OVBIVIBW ...ttt ettt ettt ettt e sttt e s ettt e e e st e e e e nbbe e e e nnbbeeeeannnes 139
S To Y I O g T oo 1= 1SRRI 141
Service MO FOIJEIS.......c..ueiiiiiiie e s 142
Start SettingS FOIAET ........oouieiii e 142
Speed CoNtrol FOIAEN ... 143
Extraction/Admission Control FOIAEr ............uueiiiiieiiiiiieeeee e 147
Extraction/Admission Steam Map FOIAEr ... 150
Driver Configuration FOIAET ............eeiiiiiiiiiii e 151
RedUNdaNnCy FOIAET ........eeiiiiiae e e 153
YA g Tz 10T N [T 01U 1l o] o =Y SR 154
ContacCt INPUL FOIAET ......uviiieeee e e e r e e e e e s annes 156
[ 1= ToTo] 8] o] 1 o 1o ] o [T SRR 157
Cascade Controller FOIAEN ...t 159
Analog Readout FOIAEN............uiieiieeee e 161
Relay POSItION FOIAET ........oeiiiiiiiiiieee e 162
Relays Settings FOIAET ........ooiiiiiii e 164
FEED-FORWARD FOIAET ......coiviiie ettt sttt 165
CPU Communications FOIAET ...........ueiiiiiiiiii e 165
SIO CommuUNICAtioNS FOIAET ... 167
PCI Troubleshooting GUITE ...........uuiiiiiiiiiiiiiiiie e 170
CHAPTER 6. ALARMS/TRIPS ...ouiiitieiei it ee et et e s e st e st s s s e s aan e eans 171
(1= 1T | SRR 171
Major Alarm INAICALION .........cciiiiiieie e e e e e e e e e e e e e nnnnes 177
CHAPTER 7. MODBUS .. ctiiitiiiieeeeeee ettt et e e et e et e e e e e e e s eaaes 179
MOADUS® COMMUNICALIONS ...t eeeeeeeeeee et et eeee e eeeeeeeeeeeeeeeeeeeenee e e 179
POrt AQJUSTMENTS ...ttt e e e e e e e e ae e e e e e e e e s nnnnes 182
Control MOdDUS AAIESSES .....coiiiiiiiiiee ettt a e e 183
Analog Reads LOOKUP TabIES ......ccevieiiiiiiiiiiiece e 221
Specific Address INformation.............ceeiiiiiiiiiiiiie e 227
APPENDIX A. PASSWORDS.....ccuiiitiiii it iet e e e e e e st r e e e e e eaeeas 230
APPENDIX B. 5009C PROGRAM MODE WORKSHEET ....cccvviiviiiniiieivneeinnens 231
APPENDIX C. 5009C SERVICE MODE WORKSHEET ......cccvvieiiiieeeieeeieeeennn. 245

ii Woodward



Manual 26320V3

5009C PCI Software

lllustrations and Tables
]

Figure 1-1. 5009C Software Program Relationships..........ccccccciiiiiiiiiiiiieiininen, 2
Figure 1-2. Example Program Printout SNeet ...........ccovuiviiiiiiiiiiiiec e 7
Figure 1-3. Example Wiring List Printout Sheet ...........cccoooie 8
Figure 2-1. CPU RS-232 PINOULS .....coviiiiiiiieiiiiieeseiiie e siiee e s siaee e e snseaeeessssneeessnnnees 9
Figure 3-1. Typical Extraction Steam Map ..........ooccuuuiiiieieiiiiiiiiiieeee e 46
Figure 3-2. Typical AdmISSIion Steam Map..........cocciviiireeeeeiiiiiiriee e esivrree e 49
Figure 3-3. Typical Extraction & Admission Steam Map..........cccccceeeeeviiivnnnnnnnnn. 53
Figure 7-1. ASCII/RTU Representation of 3.........ccccceeveeiiiiviiiinnee e 180
Figure 7-2. Modbus Frame Definition............coovvviiiiiiere e 181
Table 7-1. ASCI vS. RTU MOADUS .....ccoiiiiiiiiiiiiieeee e 180
Table 7-2. Modbus FUNCHON COUES .......cooiiiiiiiiiiiie e 182
Table 7-3. MOdbUS Error COUES .......uuiiiiiieiiiiiiieiee et 182
Table 7-4. Maximum Modbus Discrete and Analog Values .............cccccceeeinnes 183
Table 7-5. BOOIEAN WIILES ......uiiiiiiiieiiiiiie ettt s eneees 189
Table 7-6. BOOIEAN REAUS.........cuviiiiiiiiie ettt 208
Table 7-7. ANAlOg REAUS........cccii it e e 219
Table 7-8. ANAIOG WIS .....eviiie it e e e e e e e e e 220
Woodward iii



5009C PCI Software Manual 26320V3

Warnings and Notices

Important Definitions
This is the safety alert symbol. It is used to alert you to potential
A personal injury hazards. Obey all safety messages that follow this
symbol to avoid possible injury or death.
o DANGER—Indicates a hazardous situation which, if not avoided, will result
in death or serious injury.
e  WARNING—Indicates a hazardous situation which, if not avoided, could
result in death or serious injury.
e  CAUTION—Indicates a hazardous situation which, if not avoided, could
result in minor or moderate injury.
¢ NOTICE—Indicates a hazard that could result in property damage only
(including damage to the control).
e IMPORTANT—Designates an operating tip or maintenance suggestion.

The engine, turbine, or other type of prime mover should be
A ' equipped with an overspeed shutdown device to protect against

runaway or damage to the prime mover with possible personal injury,

Overspeed / loss of life, or property damage.
Overtemperature / The overspeed shutdown device must be totally independent of the
Overpressure prime mover control system. An overtemperature or overpressure

shutdown device may also be needed for safety, as appropriate.

The products described in this publication may present risks that
could lead to personal injury, loss of life, or property damage. Always
wear the appropriate personal protective equipment (PPE) for the job
Personal Protective athand. Equipment that should be considered includes but is not
; limited to:

Equipment Eye Protection
Hearing Protection
Hard Hat
Gloves
Safety Boots
Respirator

Always read the proper Material Safety Data Sheet (MSDS) for any
working fluid(s) and comply with recommended safety equipment.

Be prepared to make an emergency shutdown when starting the
engine, turbine, or other type of prime mover, to protect against
runaway or overspeed with possible personal injury, loss of life, or

Start-up property damage.
On- and off-highway Mobile Applications: Unless Woodward's control
functions as the supervisory control, customer should install a
system totally independent of the prime mover control system that
Automotive monitors for supervisory control of engine (and takes appropriate
Applications action if supervisory control is lost) to protect against loss of engine
control with possible personal injury, loss of life, or property damage.

iv Woodward
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To prevent damage to a control system that uses an alternator or
NOTICE battery-charging device, make sure the charging device is turned off
before disconnecting the battery from the system.

Battery Charging
Device

Electrostatic Discharge Awareness

Electronic controls contain static-sensitive parts. Observe the
NOT’CE following precautions to prevent damage to these parts:

e Discharge body static before handling the control (with power to

. the control turned off, contact a grounded surface and maintain
Electrostatic contact while handling the control).
Precautions e Avoid all plastic, vinyl, and Styrofoam (except antistatic versions)
around printed circuit boards.
e Do not touch the components or conductors on a printed circuit

board with your hands or with conductive devices.

To prevent damage to electronic components caused by improper
handling, read and observe the precautions in Woodward manual

82715, Guide for Handling and Protection of Electronic Controls,

Printed Circuit Boards, and Modules.

Follow these precautions when working with or near the control.

1. Avoid the build-up of static electricity on your body by not wearing clothing
made of synthetic materials. Wear cotton or cotton-blend materials as much
as possible because these do not store static electric charges as much as
synthetics.

2. Do not remove the printed circuit board (PCB) from the control cabinet
unless absolutely necessary. If you must remove the PCB from the control
cabinet, follow these precautions:

e Do not touch any part of the PCB except the edges.

¢ Do not touch the electrical conductors, the connectors, or the
components with conductive devices or with your hands.

e  When replacing a PCB, keep the new PCB in the plastic antistatic
protective bag it comes in until you are ready to install it. Immediately
after removing the old PCB from the control cabinet, place it in the
antistatic protective bag.

Woodward Y,
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Chapter 1.

General Information
]

Introduction

The technical documentation for the 5009C control system consists of the
following volumes:

Volume 1—provides information on system application, control functionality, fault
tolerant logic, control logic, PID setting instructions, and system operation
procedures.

Volume 2—provides hardware descriptions, mechanical and electrical
installation instructions, hardware specifications, hardware troubleshooting help,
and basic repair procedures.

Volume 3—provides installation procedures for the 5009C control’s personal
computer based interface software program (PCI), information on all PCI features
and modes (Program, Service and Run), and a lists of the control’s Modbus® *
registers and DDE tag names.

*—Modbus is a registered trademark of Schneider Automation Inc.

Active 5009C part numbers covered in this manual are: 8237-1106.

This volume provides software installation, configuration and troubleshooting
information for the 5009C control’s PC Interface program.

PCI Software Package

The 5009C control is a field configurable steam turbine control. A software
package is included as an installation kit with every 5009C control to allow users
to program, service, and operate (Run) their 5009C control. The provided
software package must be installed on a capable computer which is connected to
the 5009C control to allow users to interact with the 5009C control. The different
modes of the PCI program allow it to function as an engineering workstation and
or an operator control panel.

Refer to Figure 1-1 of this manual for installed software program relationships.
The PCI installation kit includes the following programs:

e  PCl—operator interface program

e  Watch Window—debug program

e  ServLink—DDE communications program

e  Print Program—configuration & wiring list print program

Woodward 1
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Figure 1-1. 5009C Software Program Relationships
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PCI Program

The 5009C_PCI program is the interface program which will be started and used
to program, service, and operate the 5009C control. This program’s interface
modes are as follows:

Program Mode—This mode has password based security and is used when the
system is shutdown to:

e  Configure the control to an application

e  Change control input/output voting logic

e Load a control's configuration from a computer file

Service Mode—This mode has password based security and is used when the
system is operating on-line to:

Calibrate control inputs and outputs

Tune system settings

Monitor Control Health

Change Voting logic

Test Voting Logic

Test control and system protection logic

Run Mode—This mode can be used as an operator control panel to:

e  Start and Stop the turbine

e Enable and Disable all system control modes (Decoupling, Cascade,
Ext/Adm, etc.)

e Calibrate valves

This volume applies to all 5009C control systems but may not include information
that is unique to your system. It also does not apply to any custom MicroNet TMR
applications. This volume and the PCI software described covers only the 5009C
application program as generated by Woodward.

5009C PCI Program

As with any Windows based program, the folders and options inside the folders
change radically depending on the input from the user. If certain options of the
PCI program are not used, entire folders will disappear and not be shown. For
the purpose of this manual, all options and all folders have been displayed in the
figures that follow. The folders and screens that you as the user will see on your
own PC will be different. Sometimes conflicting options have been shown so that
the figure can display all the information necessary to the different types of
applications. i.e. Extraction, Admission, and Extraction/Admission folders cannot
all appear at the same time on the PC.

The primary way to select options in the 5009C control is the pull-down menu. An
option will appear in the appropriate folder with a pull down box shown after it.
The selected option will be displayed in the pull-down box. If the user clicks on
the arrow in the box with the mouse (placing the mouse cursor over it and
clicking the left mouse button), all available options will appear below the pull-
down menu. Clicking on any of the options will place that option in the display
area of the pull-down box, and make that option the selected one for the 5009C
control. At that time additional options may appear or disappear depending on
whether they are valid.

Woodward 3
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Turbine Type |E:ﬂtrac:tin:n.~’.&dmission * | Turbine Type - |

Single Valve

Split Range Valves
Estraction Only
Admizsion Only
E=traction/&dmission

Extraction/Admission Option Selected Select Option

The other way to select options in the 5009C control is the check box. An option
will appear in the appropriate folder with a small box in front of the text. If the
option or the box is clicked on with the mouse (placing the mouse cursor over it
and clicking the left mouse button), the box will show a small check mark inside
it. If the option is clicked on again, the check mark will disappear. The check
mark determines the use or non-use of the option.

v UselLocal/Remote Fuction [ Use Local/Remote Fuction

Option Selected Option Not Selected

As options are selected (check mark appears) other options or input values
appear in the folder and allow the user to further define the 5009C control. If Use
Remote Speed Setpoint is “checked”, the necessary input values corresponding
to a 4 mA speed setpoint and a 20 mA speed Setpoint need to be entered into
the edit boxes that appear only when the option is selected. Some options will
not be available for a certain configuration, but will remain visible. These options
will be shaded to inform the user that they cannot be selected due to a conflicting
option selected elsewhere.

Watch Window Program

The Watch Window program is a troubleshooting and debugging tool that
provides a window into the control system. This program is provided with all
Woodward ServLink (DDE) based controls to allow internal program calculation
and logic monitoring by Woodward technicians and engineers. It is anticipated
that a typical 5009C control user will never use this program.

Watch Window presents variables in a tabular format. The user chooses the
variables to view at any given time. Multiple pages of variables can be created,
each with useful parameters for various trouble shooting or tuning procedures.
The user can toggle between screens depending on the work being done.

ServLink Program

The PCI software program runs in parallel with a communications program called
ServLink. ServLink is an interface program which directs and manages the
transfer of data between the PCI program and the 5009C control. Refer to Figure
1-1.

The setup program that installs the PCI and Watch Windows programs on your
computer will also install the ServLink program. All PCI-to-5009C control
communications are performed through the ServLink program (designated
computer port, baud rate, etc.).

4 Woodward
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This program can also be used to link Microsoft based programs (Excel, Access,
Word) to the control for monitoring or report purposes. This link is performed
through DDE communications, thus the program linked-to must be compatible
with DDE (Dynamic Data Exchange) servers (communications). Refer to Figure
1-1.

To link a Microsoft based program, close the PCI program and open both the
ServLink program and the Microsoft based program at the same time. From the
5009C ServLink program, open the “.net” file then step to the output signal
desired by double clicking on the desired program folder to, open it to the next
level (category, block output), then select the output desired. Reference this
Volume’s Modbus list for a list of available application program output signals. At
this point perform a Copy command from the ServLink program’s Edit menu,
open the Microsoft program, and perform a paste special function (selecting the
paste link option). After the path has been copied once, any further connections
can be made by simply typing in the path name; including the desired output
signal name.

Network Definition File

The ServLink program uses a network definition file to communicate with the
5009C control’s application software. This file acts as an encoded tag-name look
up table so that only encoded tag names are used when communicating with the
control. This type of encoding logic allows for faster communications speeds.

This file must be created before the PCI program can communicate with the
5009C control. Once created this file will not have to be recreated unless it is
accidentally deleted, the computer port being used is changed, or the 5009C
control’s application program changes (via an application upgrade). A new
network definition file can be created at any time with no affect on the 5009C
control’s operation.

Printing

Printing control information and configurations can be performed through one of
two methods. One method of printing system related information is to issue a
“Print Current Page” command from the Tool Bar’s File menu. A second method
of printing system related information is to use the provided Microsoft Excel
based file (PrntoutX.xls) to print the control’'s Program mode configuration,
Service mode configuration, and wiring list.

Print Current Page

The visible folder of the PCI program can be sent to a printer by using the Print
Current Page option of the “File” pull-down menu as shown below. The printed
pages can be used to record the control's configuration and RUN mode
information in a paper format. As an example, most of the figures in this manual
resemble the printed output of a folder.

Woodward 5
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Print Program, Service, & Wiring Lists

The Microsoft Excel based file (PrntoutX.xls) provided with control's PCI software
kit allows the control's Program mode configuration, Service mode configuration,
and /0 wiring list to be printed out. A Microsoft Excel based file is used for this
purpose because of its public acceptance, and DDE interface capabilities. This
file allows users to record, save, and printout the control’s configuration in a
readable format. A set of wiring printout sheets is also created for each of the
control’s field termination modules, which can be customized with site-specific
information before printing.

The PrntoutX.xls print-file can be accessed from Windows Task bar’s Start—
Programs—Woodward 5009C PCI Group menu. This file can be opened at any
time to allow system printing. Once opened this file momentarily establishes a
DDE link to the control, reads the control’s configuration, then breaks the DDE
link. The read configuration data can then be stored, and or printed out. If the
control’s configuration is changed the print-file’s data must be updated again to
reflect the control's latest configuration.

If while the print-file is opened a change is made to the control’s configuration,
the print-file data can also be updated by clicking on the “Read Control
Configuration” button located on the Update_Data page.

Once the print-file has completed reading the control’s configuration, the user
can customize the printout sheets to meet their needs. Site specific information
can be added to any and all sheets (i.e. turbine ID numbers, cable numbers,
junction box labels, device names, etc.).

Printing Procedure

1. Verify that the Microsoft Excel program is resident on the computer being
utilized.

2. If the 5009C_PCI program is running, and communicating with the control
(using a network definition file named 5009.net) skip to step #5.

3. Verify that the Network Definition file used is named 5009C.net. If it is not,
temporarily rename the file “5009.net”.

4. Verify that ServLink is open and communicating with the control using the
5009C.net network definition file. The ServLink program is located in the
Woodward 5009C PCI Tools Group. Optionally the 5009C_PCl.exe program
can be started to accomplish this task.

5. From the Windows Task bar’s Start—Programs—Woodward 5009C PCI
Tools Group menu select the “Print Program” file.

6. When prompted to Re-establish links, select “YES”. At this point the print- file
reads the control’s configuration by updating each linked data point.
Depending on computer loading, this step may take up to 5 minutes.

7. When prompted that the print-file's update routine is complete, select the
desired sheet or sheets by clicking on its TAB, perform any additions or
modifications to the sheet(s), and issue an Excel based print command. This
will result in the selected sheet/folder being printed to the computer’s
defaulted printer.

6 Woodward
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8. At this point the updated print-file can also be saved to a computer directory

and or diskette.

9. If at any point the control’s configuration changes, the print-file’'s data can be
updated by clicking on the “Read Control Configuration” button.

GOVERNOR SERIAL NUMBER:

DATE:

APPLICATION FOLDER

Site:

Turbine:

ID Tag:

Turhine Type: Singl
Application: Gener

START SETTINGS FOLDER

Start Routine: Automatic

Idle to Rated Routine: Automatic Start Sequence

Speed Setpoint Rate to Min Speed: 100.00 rpnssec
HP Valve Limiter Rate: 2.50 “rssec
Use Critical Speed Avoidance? Yes

Critical Rate: 150.00 rpnsSec
Critical Speed Band 1 Minimum: 1100.00 rpm
Critical Speed Band 1 Maximum: 1500.00 TD

Use Critical Speed Avoidance Band 27? Yes

Critical Speed Band 2 Minimum: 2100.00 rpm
Critical Speed Band 2 Maximum: 2500, 00 TR
AUTO SEQUENCE SETTINGS

Cold Star (= xx hrs): 10.00 hrs

Hot Start (< xx hrs): 1.00 hrs

Low Idle Setpoini: 500.00 rpm

Low Idle Delay (Cold): 0.50 min

Low Idle Delay (Hot): 0.00 min

Low Idle to High Idle Rate (Cold): 75.00 rpnesec
Low Idle to High Idle Rate (Hot): 100.00 TP SEC
High Idle Seipoint: 2000.00 TP

High Idle Delay Time (Cold): 0.50 min
High Idle Delay Time (Hot): 0.00 min
High Idle to Raited Rate (Cold): 75.00 by ) [Pt
High Idle to Rated Rate (Hot): 100.00 oS Eec
Rated Seipoint: 3600, 00 rpmn
SPEED CONTROL FOLDER

Overspeed Test Limii: 4000.00 rpm
Overspeed Trip Level: 3780.00 rpm

Max Conitrol Seipoint: 3780.00 by u

Min Conirol Setpoini: 3420.00 rpm
Setpoint Slow Rate: £.05 TR sec
Use 4-20mA Remote Speed Setpoini? Yes

Remote Setpt Max Rate: 49 .50 TP Sec
Off-Line Proportional Gain: 3.53 %
Off-Line Integral Gain: 1.28 rps

Off Line Derivative Ratio: 5.00 %
On-Line Propertional Gain: 5.86 “
On-Line Integral Gain: 1.60 rps
On-Line Derivative Ratio: 5.00 %

Figure 1-2. Example Program Printout Sheet
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ATM-1 B CONFIGURED FOR WIRED TO
Speed Input #1
A & B Kernel Input (+) 1 |MPU#!
A & B Kernel Input (-) 27 |MPU #!
C Kernel Input (+) 2 PJumperto TB1
C Kernel Input (+) 28 |[Jumper to TB27
Shield 3 [Shield
Speed Input #2
A & B Kernel Input (+) 31 |MPU #2
A & B Kernel Input (-) 6 |MPU #2
C Kernel Input (+) 32 [Jumper to TB31
C Kernel Input (+) 7 [Jumper to TB6
Shield 33 |Shield
IAnalog Output #1
Output (+) 36 |Speed Meter (+)
Output (-) 11 |Speed Meter (-)
Shield 10 [Shield
IActuator Driver #1
A & B Output (+) 39 |Actuator #1 (+)
A & B Output (-) 14  |Actuator #1 (-)
C Output (+) 40 [Jumper to TB39
C Output (+) 15 Jumperto TB14
Shield 13 |Shield
Analog In #1 (Loop Pwrd)
+24Vdc Power 16 |Remote Speed Setpoint Input (+)
Input (+) 18 |Remote Speed Setpoint Input (-)
Shield 17 |Shield
Input () 43 |[Jumper to TB42
Common 42  [Jumper to TB43
Chassis Ground 52 [Earth Ground

Figure 1-3. Example Wiring List Printout Sheet

General Installation and Operating Notes
Peripheral equipment must be suitable for the location in which it is used.

Wiring must be in accordance with the authority having jurisdiction.

EXPLOSION HAZARD—Do not connect or disconnect while circuit is
live unless areais known to be non-hazardous.

RISQUE D'EXPLOSION—NEe pas raccorder ni débrancher
tant que I'installation est sous tension, sauf en cas

I’'ambiance est décidément non dangereuse.

8 Woodward



Manual 26320V3 5009C PCI Software

Chapter 2.

PCI Installation
]

Introduction

The 5009C control's PCI software installation kit is included with the control on
either 3.5” floppy computer diskettes or on a CD-ROM. The diskettes or
CD-ROM must be inserted into and used to install the PCI software kit on a
computer that meets the below listed requirements. Once installed the PCI
program and associated computer function together as an engineering
workstation and operator control panel.

Woodward recommends deleting previous versions of PCI software

“ ’MPORTANT prior to installing updated versions.

Requirements

The PCI software package is installed and runs on any compatible PC hardware
platform with the following minimum restrictions:

As a Configuration Only Tool As an On-line Operator Interface
486 50 MHz Pentium 200 MHz
24 Meg RAM 48 Meg RAM
10 Meg Disk Drive Space 10 Meg Disk Drive Space
Windows 95, Windows NT, Windows NT, Windows 2000

or Windows 2000
3.5” floppy or CD-ROM drive 3.5” floppy or CD-ROM drive

Any PC that has the above list of features will function as a host for the PCI
software package. As the speed and memory capabilities of the PC are
increased, so will the speed of the PCI software program.

The connection between the PC and the 5009C control consists of a standard
Null- modem computer cable with a standard 9 Pin-Sub-D, female connector
used to interface with the 5009C control. The control-to-PCl-computer cable
provided with the control system, is a 3.05 meter (10’) serial cable with 9 Pin-
Sub-D, female connectors. If a custom cable is necessary, reference the RS-232
pinout diagram in Figure 2-1. The 5009C control must be connected to the
designated computer before the PCI program can be successfully started.

0 )
O
PIN 2 RXD

1 PIN 3 XD

5 6 PIN 5 SIG GND

S / PIN 1, 4, 6, /7, 8, 9 NO CONNECTION

el

5

850—079d
O 98-01-21 JMM

Figure 2-1. CPU RS-232 Pinouts
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This manual is not intended to teach the user the basics of how to operate a
Windows based program. The user should be familiar with how to open and
close folders and how to execute pull-down menu options. The PCI program and
the ServLink program are both 32 bit operating system programs. This means
that Windows 3.1 will NOT work for this application. Windows 95 or Windows NT
are the only two operating systems that these programs have been tested with. A
Windows compatible 32 bit operating system should work with these programs,
but only the Windows 95 and Windows NT have been verified.

PCI Installation Procedure

STEP 1: Insert Diskette 1 of the installation disks or the CD-ROM provided with
the 5009C control into the appropriate drive of your PC. Open the Run folder
under Windows 95, Windows NT, or Windows 2000 as shown below.

Run d b4

Type the name of a program, folder, or document, and
Windaws will open it for vou.

Oper: I.-’J.:"-.setup.e:-:e - I

(1] 4 Cancel | Browse... |

You can use the Browse feature of this folder to find the Setup.exe file on the
disk or enter it directly on the Open line as drive letter:\ setup.exe. In the above
figure the drive letter is A. Upon pressing a <CR> or clicking on the “OK” button
the setup program will proceed to install the PCI and ServLink programs.

Setup X]

@ Setup iz preparing the InstallShield WWizard which will guide

wou through the application setup process. Pleaze wait,

99 %
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Welcome X|

YWelcome to the 5003 PCI Setup program.  This progran will
ingtall 5O PCl on vour computer.

It iz strongly recommended that vou exit all Windows programs
before rurining this Setup program.

Click Cancel ta quit Setup and then close any programs you have
mnning. Click Mest to continue with the Setup program.

WARMING: This program is protected by copyright law and
international treaties.

Unauthorized reproduction or distribution of this program, or any
portion of it, may result in severe civil and criminal penalties, and
will be prozecuted ta the maximum extent possible under law.

< Back I Hewt » Cancel

Once the setup program Welcomes you, click on “Next” button to copy all

necessary files from the installation disks to your PC. When prompted insert
Diskette 2.

Setup

Copying program files..,
5009_pciexe

@#m [
5

Woodward 11
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When the setup program has completed the installation, click OK on the screen
below.

Infermation x|

j‘_; Setup is complate. You may run the nstalled
program by selecting the program icon in the
Programs menu.

oK

The setup program will install a Woodward 5009C PCI Tools menu into the
Windows Start—Program menu tree. Within this menu the 5000_PClI, Print,
ServLink, and Watch Window programs can be accessed. These programs can
be initiated run by double-clicking on the icons associated with each program.

The setup program will automatically place all the necessary files for the PCI and
ServLink programs in the C:\Program Files \Woodward directory. Once the
installation is complete, you can verify that the files listed below have been
installed on your PC. The size and dates of the files may not be the same as the
ones at the time of this publication, and additional files may have been added for
future features and upgrades.

File Edit “ew Favaorites Tools  Help

4 Back - mp - @ | @Search @Fulders Qg | % @ }( )]
Address |3 5009 PCI Tools | @ao
= bd = A¥5009 PCI
= 5] L R]5009510_EXCELY7.xls
= e ﬁ'Servlink Server
5009 PCI Tools @SErvlink Server Help
B watch Window
Select an item to view its description, @REITIUVE 5009 PCI Taols
@Watch Window Help
See also;
Py Docurments
My Mebwork Places
My Computer
|?‘ ohject(s] 3,98 KB |@l My Compuker i

12 Woodward
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STEP 2: Verify that the 5009C control has been properly installed with power
applied and that all CPU'’s are correctly reset (reference Volume 1, CONTROL
SYSTEM INSTALLATION PROCEDURE).

STEP 3: Connect the provided RS-232 serial cable (W20) between the 5009C
control’'s CPU-C port and the desired computer port.

STEP 4: Open the ServLink program by selecting the ServLink Server option
from the Windows Task bar’s Start—Programs—Woodward 5009C PCI Tools
menu or by Windows Explorer with the C:\Program Files\Woodward\ServLink
Server directory open.

If when opening this program a TAPI error is received, install or

’MPORTANT reinstall the computer’'s modem drivers. The ServLink program uses
one of the computer’s modem “.dIl” library files which is loaded with
the computer’s modem drivers.

STEP 5: Within the ServLink program click on the New Page icon in the tool bar
or select “NEW” under the “File” pull down menu. At this point a menu will appear
to set up communications with the control. Select the communication port that the
5009C control is connected to, then click on the “OK” button. Unless otherwise
directed by a Woodward representative, do not change any of the other default
settings. The Default settings are: Communications Port—COM1, Mode—Point-
to-Point, Baud Rate—38400.

Once the “OK” button has been selected, ServLink will access the control and
build the network configuration file. The building of the network definition file may
take 5 to 10 minutes. The “Reading Control information” folder will remain active
until the ServLink program has finished building the configuration file. In the
event that communications between the PC and the control are not working, a
message will appear to that effect. Check your cable connections and verify your
option selections in the above folder until the “Reading Control information” folder
appears.

J-ServLink _ 0] x]
File View Help
Djwiu| wie| # v

For Help, press F1

Woodward 13
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7~ ServLink -0 x|

File View Help
D|=|d| wla] 2 W]

Network Options

Use this port 1 From this location | 0K
Pot: Location

X|
7 Communications Port [CORT) ;l | ;I Cancel

‘-/_J Communications Port [COMT)

Communications Paort [CORMZ)
Communications Port (COM4)
Versa G000 28.8Kbps

onfigure Port r Using this phone rumbes

I this mode

oo | =]
&% Paint-to-Paint L]

Multidiop fea Lode
Point-to-Paint

At this baud rate
Baud Rate: Phone Number

[z8400 -] |
A A

2400

4800

3600

19200

38400 L
57600

115200 v

For Help, press F1 Y/

Z ServLink - O] X}
File View Help
= SIS LR

% Net1 _olx

Building network definition file

14 Woodward
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STEP 6: Once the program has finished building the file, the new network
definition file must be saved. Use the Save As option in the File pull-down menu
of the ServLink toolbar to save the new file under the “C:\Program
Files\Woodward\ServLink Server” directory. The ServLink—Net1 folder shows
the new Dflt_Control ID.NET file that has been created. Because the PCI
program is defaulted to look for network definition file “5009.net” it is
recommended that the new file be named “5009.net". In cases where multiple
controls are being interfaced to with one computer it is recommended that each
network definition file be given a unique name.

._"‘ ServLink I/0 Server - 5009.NET ;Iglll

File Edit WYiew Options Tools ‘Window Help

D@ =2 2|

[y DFE Contral ID

For Help, press F1 l_ UM v

STEP 7: Close the ServLink Program. At this point the PCI and ServLink
programs are fully installed and are ready for communication with the 5009C
control. When the PCI program is opened and a network configuration file is
requested, select the new file (typically 5009.net). This should guarantee
compatibility between the control and the PCI program.

Starting the PCI

The PCI program is the only program that needs to be started to initiate
communications with the 5009C control. The ServLink program will be
automatically started by the PCI program as soon as a mode of operation is
selected. The 5009C control must be connected to the designated computer
before the PCI program can be started.

1. Verify that the PCI program has been installed on the designated computer
(reference Volume 3, chapter 2, PCI INSTALLATION PROCEDURE).

2. Verify that the 5009C control has been properly installed with power applied
and that all CPU'’s are correctly reset (reference Volume 1, CONTROL
SYSTEM INSTALLATION PROCEDURE).

3. Connect the provided RS-232 serial cable between the control's CPU-C
serial port and the designated RS-232 port on the computer.

Woodward 15
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The connection between the PC and the 5009C control consists of an EMI
filter pin connector and a standard Null-modem computer cable with a
standard 9 Pin-Sub-D, female connector used to interface with the 5009C
control. The control-to- PCIl-computer cable provided with the control
system, is a 3.05 meter (10") serial cable with 9 Pin-Sub-D, female
connectors. If a custom cable is necessary, reference the RS-232 Pinout
diagram in Figure 2-1. The 5009C control must be connected to the
designated computer before the PCI program can be successfully started.

Open the 5009C_PCI program from the Windows Task bar's Start—
Programs—Woodward 5009C PCI Tools menu or by Windows Explorer with
the C:\Program Files\Woodward\5009C PCI directory open.

Select the Program, Run, or Service mode as desired.

When prompted select the Network definition file (5009.net) then select the
“Open” button or press enter.

Run d b4

Type the name of a program, folder, or document, and
wiindows will apen it far you.

Oper; I ;I

oK Cancel I Browse... I

The following screen will appear if the PCI program is started correctly.

™ 5009 PC Interface o] x|

File Mode Options ‘Windows Abaout

& Program On-Line I @ Brogranm Off-Line I @ Fun Mode I $ Service Mode I

|Auctive, [Contral Status: Running 4

16
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As shown below the control's CPU C’s communication port is used to connect to
the PCI program. Optionally the control can be configured to switch PCI
communications from CPU C’s port to CPU B’s port if CPU C fails. Refer to
Volume 2 of this manual for all possible PCI port options.

Entering Modes

To enter one of the most commonly used modes of the PCI, the tool bar shown
below can be used. Simply click on the appropriate button and the PCI will
automatically initialize into the selected mode.

8 5009 PC Interface _ o] x|

File Mode Options Windows  About

¢ Program On-Line I & Frogram Di-Line I @Hun Mode I ﬁSewice Mode I

Program On-Line Run Service Change

If a user wants to only view the 5009C control settings and not make any
changes, both the Program and Service Modes offer View Only modes. The
folder below shows all of the available modes of the PCI. Use the Mode pull-
down menu of the PCI toolbar to select which mode you wish to use.

N (m] E3

5009 PC Interface

Options Windows
Program  » Change
Service View Only
Run |

Program

Changs

Once a mode has been selected, the PCI will open and start the ServLink
program as shown below. It may take several seconds before the selected mode
is activated and the PCI program begins communicating to the 5009C control.

Woodward 17



5009C PCI Software Manual 26320V3

#5009 PC Interface
Elle Mode nptlons Windows

|iw::rklng...

Starting Server

Please wait...

For further information on the different modes and how each mode effects the
5009C control, see Chapter 3 for the Program Mode, Chapter 4 for the Run
Mode, and Chapter 5 for the Service Mode.

¥:5009 PC Interface Y (=] (B
Mode Options Windows
Save values to file MW Fun Mode & service Made
Load values from file

Send values to control

Print current page

Exit

Bctive, |Control Status: Running 4
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Chapter 3.

Program Mode Procedures

Overview

The Program Mode of the PC Interface program is a step by step procedure to
program the MicroNet TMR 5009C control. A series of folders are used to allow
the user to answer questions to every option the 5009C control contains. The
following screens will step a user through all of the programmable features of the
control system. For a better feel of the available options, the user can refer to the
sample applications and the functional descriptions in Volume 1.

Opening the Program Mode

Two Program mode options are offered within the PCI software program
(Program-Change, Program-View Only). The Program-Change mode is used to
configure the control to the application, and is only accessible when the turbine is
shutdown. The Program-View Only mode is used to view control configuration
settings, with the turbine running or shutdown, but does not allow any settings to
be changed.

The 5009C control and PCI host computer must be connected (via a serial RS-
232 cable) before the PCI Program mode can be opened. Trying to open the PCI
Program mode without a serial connection will result in a communications error.

To enter the “Program Change” Mode click on the “Program On-Line” button on
the program’s main tool bar in the screen below. If the PCI program has
established communications with the control, when an open Program Mode
request is made, the Program Mode opens immediately. If the PCI program is not
communicating with the control, when an open Program Mode request is made,
the program will make communication with the control via the ServLink program,
then open the Program Mode. During the time the Server program is establishing
communications with the control, a “Starting Server” indication box will appear.

€@ 5009 PC Interface =]
File gibLl:l Options Windows
EX® Program » e ERNT] M
Service *| Yiew Only
Run |
| |[Corizol Status: Runring 4|
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In order to open the Program-Change mode, the 5009C control must be running
and the turbine must be shutdown. In the event the turbine is not in a shutdown

mode, the following screen will be displayed, and the 5009C control will not
accept program changes.

¥4 5009 PC Interface

File Mode ©Options ‘Windows  About

i Program On-Line o Bragram Wif-Line | @ Run Mode | ﬁ Service Mode

x|

@ Configure made is not enabled on the contral (Contral must be shut dawn).

If a program change is necessary, shutdown the turbine and try again. For
security purposes, the program-change mode is password protected. The correct
password must be entered before the program-change mode can be opened.
The password for the program-change mode is located in Appendix A at the back

of this manual. This allows Appendix A to be removed from the manual to limit
access to the 5009C control.

i 4 5009 PC Interface

_ ol x| I
File Mode Options ‘Windows About
% Program On-Line I % Frogram Off-Line I @ Fun Mode I ﬂ Service Mode I
E Working... il
security x|
Enter pazaword for Program mode: I*M’j
X cares
| |Starting server ... |Control Status: Mot Communicating & I
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Program—Change Mode Procedure
1. Verify that the turbine is shutdown.

2. Select the Program-Change mode by double-clicking on the “Program On-
Line” button or via the “Mode”—"Program” menus, selecting the “Change”
option.

3. Enter the correct password (refer to Appendix A of this volume)

4. Configure the control by stepping through each setting on each folder of the
mode, starting with the Application folder (The Application folder settings
determine the options and visibility of all other program folders). Refer to this
chapter for an explanation on each setting.

5. When all configuration settings are complete, select the “Save to Control”
button by clicking on it.

e At this point if any configuration errors were detected the program will
display an error box with a list of the errors detected and a brief
explanation of each. By selecting the error (line), then clicking on the
branch button the program will step you to the page where the error was
detected. (The error box may need to be moved or closed to
view/modify the program settings.) When all errors are corrected close
the error box and select the “Save to Control” button again.

e At this point if no configuration errors were detected, a pop-up box
displaying “Program Configuration has passed the error check. Re-
initialize Control? Yes/Cancel” will appear.

6. Click on the “Yes” button to exit the program mode and initialize the control
for system start-up. A pop-up box will then momentarily appear displaying
“Performing Control Initialization”.

7. At this point the PCI program can be closed or any PCI mode entered. The
“RUN” mode can be entered to start and operate the turbine.

Program-View Mode Procedure

1. Atany time select the Program-View Only mode via the “Mode"—“Program”
menus, then select the “View Only” option.

2. View any settings desired.

3. This mode can be minimized or closed at any point by using the Window’s
option buttons in the screen’s upper right hand corner.

Program Mode Screen

PCl Mode & Folder Panel

This panel is located at the top of the PCI program screen and indicates the PCI
mode and folder that is opened and currently being displayed. An indication of
“5009C PC Interface—[Program Mode—Speed Control]” indicates that the PCI's
Program mode is opened and the Speed Control folder is currently being viewed.
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Control Status Panel

This panel is located in the PCI screen’s lower most left corner and displays the
status of the control.

Control Mode—Communications Status Panel
This panel is located at the bottom and middle of the PCI screen, and displays

the control’'s current mode of operation, and the status of the ServLink program
and communication link.

Option Bar

The screen’s Option Bar, can be used like any Window’s based program’s option
bar to select different program functionality through pull-down menus.

File—This menu is used to select, file saving, uploading, and print current page
routines.

Mode—This menu allows a user access to open the different PCI program’s
modes.

Options—The routines associated with this menu are not complete or accessible

Windows—This menu is used to select the window’s layout, when multiple
modes are open.

Tool Bar

The screen’s Tool bar has Program Mode specific command buttons, which are
accessible from all folders.

Save To Control Button

This button is used after all Program mode parameters have been configured, to
save the configuration settings to the control. Before configuration settings are
saved, they are checked to verify that there are no configuration conflicts. Refer
to the “Save to Control” section of this chapter, for more information on this
button’s functionality.

Save To File Button

This button can be used to save the configuration settings to a file, for backup

purposes. Refer to the “Saving the Control's Configuration to a File” section of
this chapter for more information on this button’s functionality.

Load From File Button

This button can be used to upload a previously saved configuration file into the

PCI program. Refer to the “Uploading a Configuration File to the Control” section
of this chapter for more information on this button’s functionality.
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Application Page

ESDDQE PC Interface - [Program Mode - Application] - |EI|5|
% File Mode Options ‘Windows Abouk 8] x|
'ﬂ, Save Ta Contral | E Save TaFile | = Load From File |
Application I Start Settingsl Speed Eontroll Extraction Eontroll Estraction Stearn Mapl Drriver Config | Analog Inputs | Contact Inputsl Cascan 4 | 4
Site Mame
Turbine Mame IString2
ID Tag IStringS
Turbine Type? Extraction Only j
Use Cazcade PID? Contraller j
Uze Dual redundancy? |Not Used j
Feed-fonward used?  |Mot Used j
lIse Sealgas FID?  |Used ﬂ
Ratio/Limiter Mode | Coupled HP & LP =]
Operating System Yersion: Wergion 2.09-1
Application Filename and Date: appl(null]
Configuration Mame: Dk Config |D
|Active. |Contral Status: Program Mods 4

The Applications page is the first page or screen that appears upon entering the
program mode and is used to match the control functionality to the application.
The Application page settings determine the options and visibility of other
program pages. The above screen is shown with all options and drop-down
menu options are displayed for explanation reasons only.

Application Definitions—Site, Turbine, and ID Tag fields may be used to
distinguish between applications and turbines. This information can help identify
a turbine when downloading a program to a turbine or retrieving a program from
a turbine. This information is saved in the control and is also saved in the
configuration file when the control’s configuration is saved to a file. When a file is
retrieved, this information can identify which turbine is associated with this file.

Turbine Type
dflt = Single Valve

Adrnizgion Only

Admizzion Only with extemal valve
Estrachonsddmizsion
|Extractiondddmizzian spli

Single Valve
Select this option if the turbine being controlled is a basic steam turbine with
only one steam valve.
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Extraction Only
Select this option if the turbine being controlled is a single controlled
extraction turbine (has two modulating control valves; one inlet control valve
and one extraction control valve).

Admission Only
Select this option if the turbine being controlled is a single controlled
admission(induction) turbine (has two modulating control valves; one inlet
control valve and one admission control valve)

Admission Only with external valve
Select this option if the turbine being controlled is a single controlled
admission (induction (has two modulating control valves; one inlet control
valve and one admission control valve) feeding directly the LP body)

Extraction and Admission
Select this option if the turbine being controlled is a single controlled
extraction/admission turbine (has two modulating control valves; one inlet
control valve and one extraction/admission control valve). With this type of
application, the turbine can extract or admit steam, depending on system
requirements.

Extraction and Admission split
Select this option if the turbine being controlled is a single controlled
extraction/admission turbine (has three modulating control valves; one inlet
control valve, one extraction control valve and one admission valve). With
this type of application, the turbine can extract or admit steam, depending
on system requirements. The opening/closing of extraction and admission
valves will be coordinated by the steam Map.

Ratio/Limiter Mode dflt = Couple HP & LP

R atio/Lirmiter M ode

Decoupling inlet & zpeed
D ecoupling exhaustézpeed
Decoupled HRP & LP WO kAP

This application option is only visible when configured for extraction, admission,
or extraction/admission turbine types. The ratio/limiter logic controls the
interaction of both HP and LP valves to control the desired turbine related
parameters (i.e. speed, extraction pressure/flow, inlet pressure/flow, exhaust
pressure/flow) and minimize the effects of one controlled process on the other
controlled process.

When correcting for a system demand change in one process it may be desirable
to have the control move both turbine valves at the same time in order to reduce
or stop the interaction of one process on the other. For this reason the 5009C’s
Ratio/ Limiter can be configured in the following operational modes depending on
the parameters being controlled and the turbine’s function within the system
(reference Volume 1, chapter 4 for detailed descriptions).

Coupled HP and LP
This mode is typically used when the two controlled parameters during
normal operation are turbine speed/load and extraction pressure (or flow).
Decoupled Inlet (HP)
This mode is typically used when the two controlled parameters during
normal operation are turbine inlet pressure (or flow) and speed

24 Woodward



Manual 26320V3 5009C PCI Software

Decoupled Exhaust (LP)
This mode is typically used when the two controlled parameters during
normal operation are turbine exhaust pressure (or flow) and speed.

Decoupled HP and LP
This mode is typically used when the two controlled parameters during
normal operation are turbine inlet pressure (or flow) and exhaust pressure
(or flow).

When any Inlet or Exhaust decoupled mode are selected, a page will appear in
the PCI software, relative to the decoupling parameters.

Cascade Controller dflt = Not Used

Contralle j

[ Mot Uzed
Controller

Select the Cascade PID’s functionality by configuring it as a Controller. The
Cascade Control can be configured to control any system process, related
to or affected by turbine speed or load. Typically, this controller is configured
and used as a turbine inlet or exhaust pressure controller, compressor
suction/discharge pressure controller. Cascade Control is a PID controller
that is cascaded with the Speed PID.

By cascading these two PIDs, a bumpless transfer between the two
controlling parameters can be performed.

Use Dual redundancy? dflt = Not Used

The 5009C can to handle up to two valve's redundancy controller.

When this menu is selected, a page will appear in the PCI, to configure the
redundancy manager. These managers are capable to control any dual
actuator skid such as the dual CPC skid, including alarming an auto
switching.

Feed Forward Used? dflt = Not Used

Uzed j

Mot sed |

In some cases, it is necessary to decouple the speed control and some
other device such as anti surge controller.

The feed Forward loop, is a special feature, used to temporary bias the
internal speed reference based on an external 4-20 mA signal,

This signal could be for example the Anti-surge valve position.

This feature includes also, the possibility to enable an emergency
decoupling in case of surge a compressor.

When “Used” is selected, a page in PCI software will appear, for
configuration.
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Use Seal Gas PID? dflt = Not Used

Mat Uzed |

When selected, the 5009C offers the possibility to use an external PID loop.
The loop can control the Seal Gas pressure or anything else.

If selected, an analog input must be configured as “Seal Gas Process
Value”.

Program Information—Additional program information is displayed on the
screen. This information displays the version of the 5009C’s operating software,
application software, and what configuration file is being used. The software
version information is for Woodward documentation and troubleshooting
purposes only. The configuration file information allows the user to verify which
configuration file the 5009C is using. Reference the “Saving the control's
configuration to a file” and “Uploading a Configuration File to the Control”
sections of this chapter for more information on configuration files.

Start Modes Page

E 5009C PC Interface - [Program Mode - Start Settings]

% Fle Mode Optons Windows About

Q_c Sawve To Control | El Sawve To File | = Load From File |

Application  Start Setiings | Speed Contral I Driver Config | Analog Inputs | Caontact Inputs I Readouts I Relays | Communications | SI0A/MB redundant

Start Routine IAutDmEﬂic LI HP hex at startup 20.00 @ Y -

HP Valve Limiter Fiate [o50 ﬁlﬁl%ﬁec [V Use rotor stuck SD?
Max Delta speed (PV-5F) acceptab|e|4UU oo %ﬁlRPM (Only when speed is above low idle)

Delta (Pv-5F) alarm delay |1D an é’i’semndg [~ Use loss of control trip?

I_ Use Critical Speed Avoidance

[~ Lower speed always active
~Start Sequence Settings

ColdStant (o HRE) [2000  ZI2IHRE  MinspeedforHOT000.00 S{3IAPM [~ Uss remote HOT/COLD?
Hot Start (€ xx HRS) |4 ili] £ & HRS  Fully hot delay |m i L& LI

IAutD Start Sequence Enabled at 5D LI

Rate to low Idle speed

ColdRate [10000  2}&frevSec  HotRate [10000  2f&{RrwSec
Low Idle

Setpaint |1 000.00 é’ﬁlRPM [~ Use madium Idle speed? [ Deactivate Autostar at ldle speed levals?

Fun back1a low die if Star oFF?
Delay Tims (Cole) 010 2f2IMN - DelayTime (Hog 000 2H&fum B E e e

~goto rated Rate

ColdRate 500  2l&lReviSec  HotRate [500 | 2}&{RPwsec

—Rated speed
[zro000 24 rem
~Loading gradient

Cold Rate |20.DD é’ﬁRPWSEC Hot Rate |20.DD é’ﬁRPWSEC

Start Routine dflt = Automatic

Manual Start
When configured for a manual start mode, the operator controls the turbine
speed from zero up to the minimum control speed using an external trip-
throttle valve. The Manual Start Sequence would be: Issue a Start
command. The actuators automatically move to HP max position at start-up.
Lastly, the operator slowly opens the trip-throttle valve until the governor
takes control.
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Semiautomatic Start
When configured, the 5009Cs HP limiter must be manually opened by the
operator, slowly, to open the control valve and bring the turbine speed from
zero up to the minimum control speed. The Semi-automatic Start Sequence
would be: Open the T&T valve, then issue a Start Command. The 5009C
control’'s valve limiter must then be raised by the operator until governor
takes control.

Automatic Start
When configured for an automatic start mode, the 5009C controls the
turbine speed from zero up to the minimum control speed. The Automatic
Start Sequence would be: Operator opens the T&T valve, then issue a Start
command. The HP valve limiter opens automatically until the governor takes
control.

HP max at start-up dflt = 20% (0, 100)
This value will determine what percentage the inlet control (HP) valve can be
opened when speed is below Low Idle.

Use rotor stuck SD? dflt =*TRUE
Available only when manual start is not selected.

When HP valve reached HP max at start-up, and speed is still below low idle,
then, when this option is selected, the engine will trip “rotor stuck Shutdown”

HP Valve Limiter Rate dflt = 0.5 (0.0, 100)
Enter the HP Valve Limiter Rate, in percent per second. This is the rate at which
the HP valve limiter moves when a RUN command is given or when the limiter
setting is changed through Raise/Lower commands. When using a
semiautomatic or automatic start, this setting should be very slow—- typically
less than 2%/sec. When using a manual start, this setting is less critical and can
be left at the default of 5% / sec.

Max delta speed protection

tax Delta speed [PY-5P) acceptable |4EIEI.EIEI ﬁﬁHPM [Only when speed iz above low idle)
Delta [F-SF) alarm delay |1 0.0a ﬁﬁ Seconds ™ Use loss of contral kip?

This protection is used to prevent any loss of speed control by the 5009C.
As the 5009C is design for mechanical control, it must be , at all time, in control
of the speed.

Max Delta speed (PV-SP) acceptable dflt 400(0,1000)
Define the maximum acceptable absolute deviation

Delta (PV-SP) alarm delay dflt 10(0,60)
If the deviation is greater than the acceptable level, during more than this time (in
seconds), an alarm will be generated

Use Loss of control trip? dflt *FALSE
If selected, instead of an alarm, a trip will be generated if the deviation is greater
than the acceptable level, during more than “Delta (PV-SP) alarm delay” (in
seconds)
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Critical Speed Avoidance(s)

When checked, allows up to two critical speed avoidance bands to be
programmed. Within the band, the speed setpoint cannot be stopped. These
bands are used to protect the turbine and driven device from speeds that result in
inherently high vibration.

The lowest critical speed min has to be greater than low idle.)

¥ Use Critical Speed Avoidance ¥ Use Critical Speed Avoidance Band #2 ™ High eritical becomes min speed during startup?
™ Force speed Lower if stuck in critical band? [~ Lower speed always active
Critical Speed Avoid Band 1 Critical Speed Avoid Band 2
Minmum  [2100.00 2]-24RPM Minmum  [2300.00 2}-24RPM
Masimum  [2200.00 =]-24RPM Maximum  [2400.00 2} R
™ Use fived critical rate? ¥ Use fived critical rate?
Citical Rate2 [10.00  2}2|RPM/sec

High critical becomes min speed during start-up? dflt=*FALSE
When selected, is the critical band is passed, then using R/L commands, it is not
possible to lower the speed below Max critical band.

Lower speed always active dflt=*FALSE
When selected, a lower speed command will be accepted even if the speed is
inside the critical band.

If not selected, it is not possible to lower the speed until the speed is not anymore
inside the critical band.

Force speed lower if stuck in critical band? dflt= *FALSE
When the speed do not accelerate more than 0.2 time the supposed rate during
2 seconds, then an alarm, “stuck in critical will be generated. If the option lower is
selected, the speed will be lowered below min critical speed.

Lower speed always active? dflt=*FALSE

If True, when inside a critical band, using Lower speed will lower immediately the
reference, and the reference will go automatically to min critical.
If false, then lower has no effect until the speed reaches max critical.

Critical Speed Avoidance Bands

Minimum dflt = 2100 (1.0, 25000)
Set the lower limit (in rpm) of the critical speed avoidance band.
(Must be less than the ‘Critical Speed Maximum’ Setting)

Maximum dfit = 2200 (1.0, 25000)
Set the upper limit (in rpm) of the critical speed avoidance band.
(Must be less than the ‘Minimum Governor Speed’ Setting)

Use fixed critical rate dflt = FALSE

When not selected , the speed reference acceleration will depends on the
autostart sequence parameters. This will allow Hot/Cold acceleration while speed
reference is inside critical band.

When selected, the speed reference will accelerate at a fixed rate, necessary
higher than the rate used for auto start sequence

Critical Rate dflt = 100.0 (1.0, 2000)
Set the rate that the speed setpoint will move through the critical speed
avoidance ranges (in rpm/second) when fixed rate is selected.

(Must be greater than the ‘fastest rate in auto start sequence’ Setting)
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Auto Sequence Setti
" 5000C PC Interface - [Program Mode - Start

&- Fle Mode Opfions Windows About

4§ Save To Contral I Save ToFile | & Load From File |

Start Sequence S

Application Stant Seftings | Speed Control | Driver Config | Analag Inputs | Caontact Inputs | Readouts | Relays I Communications | SI0AB redundanll

[~ Lower speed akways active

Cold Start(>ocHRS) [2000  S{2|HRS  Min speed for HOT00000 212 Ren
Hot Start (<< HRS)  |4.00 22 HRS  Fullyhotdelsy  [0.01 lalyin

|Autn Start Sequence Enabled at 50 ﬂ

~Rate to low Idle speed

[ Use remote HOT/COLD?

ColdRate [10000  2f2laewsec HatRate [10000  2f2laeysec
Low Idle

Setpoint 1000.00 %RPM v Use medium Idle speed?
Delay Time (Cald) ~ [0.10 éllelN Delay Time (Hof) [0.00 %ﬁlMIN

[ Deactivate Autostart at Idle speed levels?
[ Run back to low |dle if Start sequence OFF?

Low Idle To Medium Idle Rate

ColdRate [10000  2l&laesee HotRate [10000  2l&laesec

Madi 1dl
Idle

Seltpaint 200000 2 rpn [¥ Use Highldls spasd?
DeloyTime Cold)  [100 SHSJMIN  Detey Time (Hoy [or0 -2laluin

-goto rated Rate

ColdRate [500  =l&pegec  HotRate 510 22 apwsec

~Rated speed
3100.00 :!EI@ S{RFM

~Medium to High Idle Rate

Cold Rate [100.00 é]_—:_lRPwSec Hot Rate [100.00 é]_—:_lRPwSec

141

—High Idle

Setpoirt 2800.00 é’i’ﬁph‘l
;. Ll
DelayTime (Cole) 000 2/2lIN  DelayTime Hoy [000 =2l

~Loading gradient

ColdPete 2000 2)2laewsec Hotkate 2000  2l2laewsec

Selection Autostart sequence at SD

Auto star‘cSequence Disabled at 3D
Auto Start Sequence E/D at Shutdown

Select one option (default is Enabled at SD).

When the engine is tripped, if “Autostart Sequence Enabled at SD” is
selected, the auto start sequence will remain enabled regardless of the
contact input E/D autostart sequence, Modbus commands or PCI

commands.

When the engine is tripped, if “Autostart Sequence Disabled at SD” is
selected, the auto start sequence will remain disabled regardless of the
contact input E/D autostart sequence, Modbus commands or PCI

commands.

When the engine is tripped, if “Autostart Sequence E/D at Shutdown” is
selected, the auto start sequence can be Enabled/disabled via the contact
input E/D autostart sequence, Modbus commands or PCl commands at any

time.
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Cold Start (Hours) dflt = 20 (0.0, 500)
Enter the time in hours allowed after a trip before the ‘cold start’ sequence
curves are to be used. If this much time has expired (or more) after a trip
condition, then the control will use the cold start values. If less than this time
has expired, the control will interpolate between the hot and cold start
values to determine rates and hold times.

Hot Start (Hours) dfit = 4.0 (0.0, 500)
Enter the maximum time allowed after a trip for the ‘hot start’ sequence
curves to be used. If less than this time has expired after a trip condition,
then the control will use the hot start values.

(Must be less than or equal to the ‘Cold Start’ Hours)

Min speed for HOT (rpm) dflt = 3000.0 (0.0, 1500.0)
Enter the minimum speed to start to switch from COLD curve to HOT curves

Fully hot delay dflt = 0.01 (0.0, 500)
Enter the time to transfer from fully cold to fully HOT parameters when Min
speed for hot is reached.

Use Remote HOT/COLD dfit= FALSE
Select this option if instead of the internal HOT/COLD timer, an external 4-
20 mA signal is used to determine if the engine is HOT or cold

Cald Start [> #x HAS) |2D.DD == HRS  Minspeed forHDTlsnun.DD == APM ¥ Use remote HOT /COLD?

Haot Start [« xx HRS) |4.DEI HRS  Fully hat delay IEI.EH FIM

~“Remote HOTfCOLD zettings
Senzar Yalue range Haot/Cold levels

000 = Fordma [0o0=t&icoln
[1on2f2{For20ma [toooo  =ladpag

Sensor Value range:

For 4 mA dflt 0(-20000,20000)
Set the value of the remote HOT/COLD signal for 4 mA
For 20 mA dflt 1(-20000,20000)

Set the value of the remote HOT/COLD signal for 20 mA

Hot/cold levels:

COLD: dflt 0(-20000,20000)
Set the value of the remote HOT/COLD in EU when engine is COLD
HOT: dflt 0(-20000,20000)

Set the value of the remote HOT/COLD in EU when engine is HOT

Rate to low-Idle speed:

COLD rate (in rpm/s): dflt 100(0,1000)
Set the acceleration value from zero to low-idle speed when engine is cold.
HOT rate (in rpm/s): dflt 100(0,1000)
Set the acceleration value from zero to low-idle speed when engine is hot.
Low Idle
Setpoint I'lUUU.UU ﬁlﬁHF’M ¥ Use medium |dle speed? [ Deaclivate Autostart at [die speed levels?

ala . ala Rur back to low Idle if Start DOFF?
Delay Time [Cold) ID-1D EI:IMIN Dielay Time [Hot) |n.nu E’EIM'N I Run back to low Ide if Start sequence

Low Idle Setpoint dflt = 1000 (10.0, 25000)
Enter the Low Idle Speed Setting. This is the first hold speed. The speed
setpoint will remain at this setting until the low idle delay/hold time has
expired.
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Delay Time (Cold)—Minutes dflt = 1.0 (0.0, 500)

Enter the cold start hold time desired at low idle. This is the programmable
time, in minutes, that the turbine will wait/hold at the low idle speed when a
cold start is determined.

Delay Time (Hot)—Minutes dfit = 0.10 (0.0, 500)

Enter the hot start hold time at low idle. This is the programmable time, in
minutes, that the turbine will wait/hold at the low idle speed when a hot start
is determined. If the turbine has been shutdown for longer than the Hot time
but shorter than the Cold time, the control will interpolate between the Hot
and Cold delays to determine the low idle hold time.

(Must be less than or equal to the ‘Low Idle Delay Time—Cold’ Setting)

Use medium Idle speed? dflt=*TRUE
If selected, the auto start sequence will ramp the speed from Low idle to
medium idle when Hot/cold delay are passed.

When speed is between Low idle and medium Idle, in manual mode, and
continue sequence is selected the auto start sequence will ramp the
reference to medium Idle, regardless to the delays.

If not selected, the auto start sequence will ramp the speed from Low idle to
rated speed when Hot/cold delay are passed.

When the speed reference is between Low idle and min governor Idle, in
manual mode, and continue sequence is selected, it will ramp to Rated
speed regardless to the delays.

Deactivate auto start at Idle speed levels? dflt=*FALSE
When selected, each time that the speed reference reaches any configured
Idle level, the auto start sequence will be halted, and speed reference will be
put in manual. Even deactivated, the internal HOT/COLD delays at Idle are
activated.

To continue the sequence, the operator must re- select continue, from
contact input (open/close contact), Modbus or PCI.

If internal delay is passed, the speed will ramp to the next level, over wise, it
will wait for the delay.

Run back to Low Idle if auto start deactivated dflt=*FALSE

When this option is selected, during start-up only, the speed reference will
go to Low idle, as soon as the auto start sequence is halted using contact
input, Modbus command or PCI.

If the auto start sequence is deactivated using R/L speed, then the speed
reference won't ramp to low idle, and will stay at its level.

When engine speed is ramping back to low idle, using raise speed will stop
this ramp back.

Low Idle To medium Idle Rate
Cold (rpm/sec) dflt = 100 (0.1, 1000)

Enter the cold start rate to medium idle. This is the programmable rate, in
rpm per second, that the speed setpoint will accelerate at when moving to
medium idle when a cold start is determined.

Hot (rpm/sec) dflt = 100 (0.1, 1000)

Enter the hot start rate to medium idle. This is the programmable rate, in
rpm per second, that the speed setpoint will accelerate at when moving to
high idle when a hot start is determined. If the turbine has been shutdown
for longer than the Hot time but shorter than the Cold time, the control will
interpolate between the Hot and Cold rates to determine the acceleration
rate to the hi idle setpoint.

(Must be greater than or equal to the ‘Rate to Hi Idle—Cold’ Setting)
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Medium Idle Setpoint (rpm) dflt = 2000 (0.0, 25000)

Enter the medium Idle Speed Setting. This is the second hold speed when
using the automatic start sequence. The speed setpoint will remain at this
setting until the medium Idle Delay/hold time has expired.

(Must be greater than the ‘Low Idle’ Setting)

Delay Time(Cold)—Minutes dflt = 0.0 (0.0, 500)

Enter the cold start hold time desired at medium idle. This is the
programmable time, in minutes, that the turbine will wait/hold at the medium
idle speed when a cold start is determined.

Delay Time(Hot)—Minutes dflt = 0.0 (0.0, 500)

Use

Enter the hot start hold time desired at medium idle. This is the
programmable time, in minutes, that the turbine will wait/hold at the medium
idle speed when a hot start is determined. If the turbine has been shutdown
for longer than the Hot time but shorter than the Cold time, the control will
interpolate between the Hot and Cold delays to determine the medium idle
hold time.

(Must be less than or equal to the ‘High Idle Delay Time—Cold’ Setting)

Hi Idle speed? dflt=*TRUE
If selected, the auto start sequence will ramp the speed from medium idle to
HI idle when Hot/cold delay are passed.

When speed is between medium idle and Hi Idle, in manual mode, and
continue sequence is selected the auto start sequence will ramp the
reference to Hi Idle, regardless to the delays.

If not selected, the auto start sequence will ramp the speed from Medium
idle to rated speed when Hot/cold delay are passed.

When the speed reference is between Medium idle and min governor Idle, in
manual mode, and continue sequence is selected, it will ramp to Rated
speed regardless to the delays.

Medium Idle To Hi Idle rate
Cold (rpm/sec) dflt = 100.0 (0.1, 500)

Enter the cold start rate to Hi Idle speed setpoint. This is the programmable
rate, in rpm per second, that the speed setpoint will accelerate at when
moving to Hi Idle from Medium Idle when a cold start is determined.

Hot (rpm/sec) dflt = 100.0 (0.1, 500)

Enter the hot start rate to the Hi Idle speed setpoint. This is the
programmable rate, in rpm per second, that the speed setpoint will
accelerate at when moving to HI Idle from Medium Idle when a hot start is
determined. If the turbine has been shutdown for longer than the Hot time
but shorter than the Cold time, the control will interpolate between the Hot
and Cold rates to determine the acceleration rate to the Hi Idle speed
setpoint.

(Must be greater than or equal to the ‘Rate to Rated—Cold’ Setting)

HI Idle Speed Setpoint (rpm) dflt = 2800 (0.0, 25000)

Enter the Hi Idle Speed Setting. This is the third speed setting when using
the automatic start sequence. (Must be greater than medium Idle
Setpoint’ Setting)

Delay Time(Cold)—Minutes dflt = 1.0 (0.0, 500)

Enter the cold start hold time desired at high idle. This is the programmable
time, in minutes, that the turbine will wait/hold at the high idle speed when a
cold start is determined.
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Delay Time(Hot)—Minutes dfit = 0.1 (0.0, 500)
Enter the hot start hold time desired at high idle. This is the programmable
time, in minutes, that the turbine will wait/hold at the hi idle speed when a
hot start is determined. If the turbine has been shutdown for longer than the
Hot time but shorter than the Cold time, the control will interpolate between
the Hot and Cold delays to determine the high idle hold time.

(Must be less than or equal to the ‘High Idle Delay Time—Cold’ Setting)

High Idle To Rated Rate

Cold (rpm/sec) dflt = 100.0 (0.1, 500)
Enter the cold start rate to the rated speed setpoint. This is the
programmable rate, in rpm per second, that the speed setpoint will
accelerate at when moving to rated from High Idle when a cold start is
determined.

Hot (rpm/sec) dflt = 25.0 (0.1, 500)
Enter the hot start rate to the rated speed setpoint. This is the
programmable rate, in rpm per second, that the speed setpoint will
accelerate at when moving to rated speed from High Idle when a hot start is
determined. If the turbine has been shutdown for longer than the Hot time
but shorter than the Cold time, the control will interpolate between the Hot
and Cold rates to determine the acceleration rate to the rated speed
setpoint.

(Must be greater than or equal to the ‘Rate to Rated—Cold’ Setting)

Rated Speed (rpm) dfit = 3600 (0.0, 25000)
Setpoint
Enter the Rated Speed Setting. This is the final speed setting when using
the automatic start sequence. Once this speed setpoint is reached, the start
sequence is complete.
(Must be greater than or equal to the ‘Minimum Control Setpoint’ Setting)

Loading gradient

Cold (rpm/sec) dflt = 20.0 (0.1, 1000)
Enter the loading gradient. This is the programmable rate, in rpm per
second, that the speed setpoint will accelerate at when moving from min
governor to max governor when a cold start is determined.

If cascade or remote speed setpoint are taking the control of the speed
reference, this will remain the maximum rate to move the speed reference,
in order to protect the engine against overloading/rotor stress.

Hot (rpm/sec) dflt = 20.0 (0.1, 1000)
Enter the loading gradient. This is the programmable rate, in rpm per
second, that the speed setpoint will accelerate at when moving from min
governor to max governor when a hot start is determined.

If cascade or remote speed setpoint are taking the control of the speed
reference, this will remain the maximum rate to move the speed reference,
in order to protect the engine against overloading/rotor stress.
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Speed Control Page
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— Setpoint Yalues Initial PID Settings

Overspeed TestLimit [6000.00  2}2]rew OfilinePropGain  [010  2f&fs, [~ Use dead-band?
DrztappEe (P L ISEDD'DD %RPM OffLine Integral Gain W:’z’@ = rps
e Contral Setoaint ISDDD.DD @ === OffLine Dariv Batia |100.00 @l Al%

Min Contral Setpoint |3unn.nn Sl RPh
= On-Line Prop Gain  [0.10 2|2«
[ Use 4-20 m& Remate Speed Setaoint
OrnrLine Int Gain IU-50 é’i’rps

On-Line Deriv Ratio IWD-DD é’i’%

—Normal SD
[~ Mo SDwhen completed? [~ NSDhold atLow die?  |0.00 212] Maxtime atlow ide (i)
[ Continu NSD after Max time?

~Underspeed protection
¥ Use underspeed protection?

Underspeed level |1 oon.ao é’i’ FiFhd [¥ Use underspeed Trip?
Alarm delaylS.DD %Seconds S0 delay |5.UU %l%l Seconds

—Speed Sensor Settings

Teeth Seen By Speed Prake IBU é’ﬁ GearRatio 1.0 To |1 000 é’ﬁ

Speed Input #1 IUsed vl
Speed Input #2 IUsed vl
Speed Input #3 IUsed vl

—Zero speed Sensor settings

Speed Input #4 . MNull speed detected delay ID-DD é’ﬁ&aconds
max speed readakle |5DD-DD é’ﬁ Null speed OFF level |1D.DD | RPM

kust be abowve min detectable speed for other channels

Setpoint Values

Overspeed Test Limit dflt = 6000 (0.0, 25000)
Set the overspeed test limit (in rpm). This is the maximum speed setpoint
the control will increase to when overspeed testing the unit. The setpoint
can only be raised to this level when the overspeed test function is being
performed.

Overspeed Trip Level dflt = 5500 (0.0, 25000)
Set the 5009C'’s overspeed trip level (in rpm). This is the governor
overspeed trip setpoint only and is not to be used as ultimate overspeed

protection.
(Must be less than the ‘Overspeed Test Limit’ Setting)
Maximum Control Setpoint dfit = 5000 (0.0, 25000)

Set the maximum governor control speed. This is the normal governor
operation upper limit. For turbine/generator applications, this value must be
at least equal to [Rated Speed + (Droop % x Rated Speed)].

(Must be less than the ‘Overspeed Trip Level’ Setting)

Minimum Control Setpoint dflt = 3000 (0.0, 25000)
Set the minimum governor control speed. This is the normal governor
operation lower limit.

(Must be less than the ‘Maximum In Control Setpoint’)
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Use 4-20 mA Remote Speed Setpoint dflt = No (0.0, 25000)
If checked, allows an external 4—20mA signal to change the speed
setpoint.

¥ Use 4-20 mé Femote Speed Setpoint

Remote zenzor range range of action

(000 242 RPM for 4 ma Min [3000.00 2424 RPM
o0 2l2|RPMiozoms  Max [3000.00 242 RPM

Remote sensor range

RPM for 4 mA dflt =0(0,25000)
Speed reference for a signal of 4 mA
RPM for 20 mA dflt =1(0,25000)

Speed reference for a signal of 20 mA

Range of action
Min dflt =0(0,25000)
Minimum speed reference possible using the remote speed setpoint.
(Must be inside sensor range, above or equal to min governor and below
or equal to maximum governor)
Max dflt =1(0,25000)
Maximum speed reference possible, using the remote speed setpoint.
(Must be inside sensor range, above the min value and below or equal to
maximum governor)

Initial PID Settings
For a description of PID Settings and their effect on turbine operation, see
Volume 1.

“Initial PID Settings

OFf-Line Prop Gain IEI.1 0 ﬂﬁ 4 ¥ Use dead-band?

Off Line Integral Gain Wﬁﬁ s [ Use dead-band only when decoupling?
OffLine Deriv Fatio [100.00 21213

On-Line Prop G ain Wﬂﬁ pd

Or-Line Int Gain Wﬁﬁ rps

Or-Line Deriv R atio Wﬁﬁ 4

On-Line deadband  |0.00 2% of OSPD test limit

Off-Line Proportional Gain dflt = 0.1 (0.005, 100)
Enter the off-line PID proportional gain percentage. This value is used to set
speed/load control response when the turbine speed is below minimum
governor speed. This value can be changed in the Run Mode while the
turbine is operating. A recommended starting value is 1%.

Off-Line Integral Gain dflt = 0.5 (.005, 50)
Enter the off-line PID integral gain in repeats-per-second (rps). This value is
used to set speed/load control response when the turbine speed is below
minimum governor speed. This value can be changed in the Run Mode
while the turbine is operating. A recommended starting value is 0.5 rps.
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Off-Line Derivative Ratio dflt 100.0 (0.0, 100)
Enter the off-line PID derivative ratio. This value is used to set speed/load
control response when the turbine speed is below minimum governor speed.
This value can be changed in the Run Mode while the turbine is operating. A
recommended starting value is 100%.(disabled)

On-Line Proportional Gain dfit = 0.1 (0.0, 100)
Enter the on-line PID proportional gain percentage. This value is used to set
speed/load control response when the turbine speed is above minimum
governor speed. This value can be changed in the Run Mode while the
turbine is operating. A recommended starting value is 1%.

On-Line Integral Gain dfit = 0.5 (0.01, 50)
Enter the on-line PID integral gain, in repeats-per-second (rps). This value is
used to set speed/load control response when the turbine speed is above
minimum governor. This value can be changed in the Run Mode while the
turbine is operating. A recommended starting value is 0.5 rps.

On-Line Derivative Ratio dflt = 100.0 (0.0, 100)
Enter the on-line PID derivative ratio. This value is used to set speed/load
control response when the turbine speed is above minimum governor
speed. This value can be changed in the Run Mode while the turbine is
operating. A recommended starting value is 100%.(disabled)

Use dead-band? dflt=*FALSE
Select this option if it is desired to allow a small dead-band in the speed
controller.

On-line deadband (% of OSPD limit) dfit=0(0,1)
Define the deadband value when speed is above min governor

Use dead-band only when decoupling? dflt= *FALSE
Authorize the usage of a speed deadband, only when decoupling mode is
active

Normal SD

Normal SD
[~ No SDwhen completed? [~ NSD hold at Low Idie? IU.DU é{i’ b time at low ildea (kin)
[ Continu NSD after baxtime?

The normal Shutdown function can be activated at any time.

When activated, it will disable Cascade/remote speed setpoint/extraction.
Then, the speed reference will ramp down according the HOT settings of the
auto start sequence without any holding point.

Once the speed reference reaches Low ldle setpoint, the valve limiter fully
will close the HP valve.

The normal SD can be aborted at any time. In this case, the speed
reference will be put in manual mode. R/L speed reference or Auto start
sequence can be used to bring back the engine to rated speed. Delay in
auto start sequence won't hold the speed reference if already satisfied
during first start-up.

No SD when completed? dflt=*FALSE
When selected, once the normal shutdown is completed (valve fully closed),
the 5009C won't issue a Shutdown. The engine will remain ready to start.

If not selected, once the valve is fully closed, a Shutdown will be issued
when normal SD is completed.
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NSD to low idle only? dflt= *FALSE
When selected, the normal Shutdown function will automatically be aborted
when speed reference reaches Low Idle speed.

When selected, the normal shutdown function will hold the speed reference
at low idle, for a maximum time set as “ Max time at low Idle (Min)”

Once the timer is passed, the Normal SD will stop if “Continu NSD after Max
time is not selected, or continu if “Continu NSD after Max time” is selected:

Underspeed protection
This function protects the engine against underspeed. If used, it will remain
activated at any time once speed as reached min governor, and as long as
no Shutdown is issued.

The Underspeed protection may interact with the normal SD function,
generating a Shutdown while normal SD is in progress.

Underspeed protection
¥ Use underspeed protection?

Underspeed level I'I Qoo.00 ﬁlﬁlHF‘M v Use underspeed Trip?
Marm delay [5.00 212 5aconds D delay [500 22 seconds
Use Underspeed protection? dflt=*TRUE

When selected, the underspeed protection is activated

Underspeed level (rpm) dflt 1000(500,20000)

Enter the underspeed level
(Must lower than 99% of min governor)

Alarm delay (seconds) dflt= 5(0,100)
Enter the delay before an alarm is generated when speed is below the
underspeed level.

Use underspeed Trip? dflt= *FALSE
When selected, the underspeed protection will generate a trip condition
when speed is below the underspeed level during more than the authorized
delay time.

SD delay (seconds) dflt 5(0,100)
Enter the delay before a trip is generated when speed is below the
underspeed level.

Speed Sensor Settings

~Speed Senzor Settings

TeethSeenBySpeedPiobe |60 =f3]  GearRaio 10To [1O00  £}2]

Speed Input #1 IUsed - |
Speed Input #2 INut lzed vl

Speed Input #32 Mot Ulzed

Teeth Seen By Speed Probe dflt = 60 (1.0, 300)
Enter the number of teeth on the gear that the speed probe is mounted on.
This parameter is also valid for input#4.
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Gear Ratio 1to x.x dfit = 1.0 (0.1, 10)
Enter the speed sensor gear ratio. This value is the ratio of the speed
sensor gear to the turbine shaft. This gear ratio is the result of dividing the
speed of the speed sensor gear by the speed of the turbine shaft. If speed
sensor gear is mounted on the turbine shatft, the ratio is 1.

This parameter is also valid for input#4.

Speed Input #1—3 USED/Not used dflt = USED

Define if the speed probes )MPU or proximity probes is used by the control
A minimum of one is mandatory. PCI will refuse the configuration if it is not
the case.

Zero speed Sensor Settings
Speed input#4 is specially dedicated for zero speed detection. This channel
should be connected to a proximity probe, for proper resolution.

Zero speed Sensor zettings

Speed Input #4 IUSEd VI Mull zpeed detected delay ID-E“:' ﬁﬁ Seconds
max speed readable |5|:|E|-U|:I ﬁﬁ MNull speed OFF level I'I 0.00 ﬁﬁ Pt

kuzt be abowe min detectable speed for ather channels

Speed Input#4 dflt= Not used
Select USED if null speed detection is desired, and null speed probe used.

Max speed readable: dflt 500(250,2000)
This is the maximum speed that this channel can read. The lower this level
is, the better the resolution is.

For failure check, it is necessary that this level be above the minimum
detectable speed of speed inputs #1-3.

Null speed detected delay (seconds) dflt 0(0,90)

This setting is in conjunction with a relay output configured as “null speed
relay”. When speed is at zero, the relay will wait during this delay, before it can
energize.

Null speed OFF level (rpm) dflt 10(0.1,500)
Because the null speed detection can be used to start a turning gear,
the null speed must remain detected, while turning gear is switched ON.
The OFF level is the maximum speed accepted, to hold the configured “null
speed” relay switched ON.

See volume 1 of this manual for more explanations of the protection relative to
this function
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5009C PCI Software

Extraction/Admission Folders

Extraction folder:

5009C PC Interface - [Program Mode - Extraction Control]

% File Mode Options Windows About

% Save To Control | E Save To File

| = Load From File |

Applicationl Start Settingsl Speed Control  Extraction Control I Extraction Steam Mapl Diriver Config | Analog Inputs | Contact Inputsl Casc

—Extraction Sensor settings

Senszor Range

[~ Use Manual enabling anly
[V LP goto100% at start only?

Max HP " alve Lift

Extraction Units INDVIB 'l 0.00 212 Urits for 4 ma,

Fail strategy |Manual mode if Sengor Failej |1-DD : : Urits far 20 ma
—Extraction Control Settings

LPramp Rate atstat [2000  Sf2fe/Sec  EsvPemSpeed  [1000.00 212{RPM

LPLimterRAL Rate [T00  -=t2fwsec  MinlPvabvelit  J000  S757%

[1o000 2}

—Setpoint Yalues

Man Setpint [io000 242 e
Min S etpoint ID.DD ﬁlﬁl Uritz

V' Use Setpoint Tracking

Setptintvave  [000 =42 unis
Setpaint Rate [100 " 242 unitsss

¥ Use 4-20 mé Remate Extraction S etpoint

REM Sensor Range

Rmt Setpt Max Rate [100.00 =12

[000 242 Lirits for 4 ma
I‘I.EIU == Uit for 20 m

Initial PID Settings

Praportional Gain IT: =3
Integral Gain W: 2 ps
Derivative Ratio |1DD.DD b
Dead-band [oo =fals
Diroop ID.DD S

[ Irevert Extraction Input

[~ dizable PID contral [manual only)
[~ PID alway in contral (Mo manual sellection possible)

Admission folder

5009 PC Interface - [Program Mode - Admis:

& File Mode Options Windows | About

=lof x|
=1=]x]

'@ Save To Control | E Save TaFile |

= Load From File |

Applicationl Stark Settingsl Speed Contral - Admission Control |Admission Steam Mapl Diriver Eonfigl Analog Inputz | Contact Inputsl Reado d | 4

—Admizzion Sensor settings
Sensor Range
Admission Units INone vI 0.00 243 Units for 4 mé
Fail strategy ISD if sengor failed j |1-DD S5 Units for 20 md,
—#Admizzion Control Settings
LP ramp Rate atstart [2000  242f25ec  EsrPemSpeed  [1000.00 212dRPM
LPLmtzrRALRate  [T00  22ussec  MinlPvabelit 000 ST% MaxHP Valve Lit[100 00 2{24%
s2 Manual enabling only in alve Lift ) S ax L Valve Lift |100. Sk
[~ Use M | enabl | Hin HF W alve Lif 0.a0 Max LP Valve Lift |100.00
—Setpoint Walues Initial PID Settings
i Setit |1DD.DD EIZIUMS Proportional Gain IT:IEI: =%
in S etpoint ID.DD =2 i all-
VU DS e Tl EIZIUMS Integral Gain I'I.DD Elzlrps
e Setpaint Tracking
Setpt it Value IW il ‘IUnitS Deerivative Ratio I'IDD.DD Elzl/e
Setpaint Rate I‘I oo ﬁlﬁl UritedS Dead-band ID'DD EIEI %
v Use 4-20 m& Remate Extraction S etpoint Draop ID-DD ﬁlﬁl %
[ Invert Admission Input
REM Sensor Range
ID.DD == Uni
jj Ut ) i [™ digable PID contral [manual anly)
I'I-DD = Units for 200 ma, [ PID alway in control (No manual sellection possibls)
Rimt Setpt Max Rate [100.00 ﬁ]ﬁ
|&ctive. |Control Status: Program Mode &
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Extraction& Admission folder

ESDU‘J PC Interface - [Program Mode - E = |EI |£|
& File Mode Options windows About - |ﬁl |£|
'%' Save To Control | I save ToFile | = Load From File |

ﬂpplicationl Start Settingsl Speed Contral -~ Extr?Adm Control I Ext/tdm Steam Mapl Diriver Config | Analog Inputs | Contact Inputsl Readout 4 | 4
—E/A Sensor settings

Sensor Range

Extraction Unitz INc-ne 'l ID- 0o 212 Units for 4 ma,

Fail strateqy |SD if senzar failed j |1-DD S Units for 20 mé
—EfA Control Settings

LP ramp Rate at start [2000  2f2l%/Sec  ErPemSpeed  [1000.00 RPM

LPLimterRALRate  [100  2f2lu/Sec  MinLPvabelit 0.0 & Maw LP Vialve Lift [100.00  SHS
I Use Manual enabling only MinHPValvelit  [000  2f2x Max HP Valve Lift[ 10000 =f-2]x
—Setpoint ¥Yalues Initial PID Settings
et St Wﬁﬁ Units Proportional G ain IT 3 =
Min Setpaint 0002 s egelGan [0 2hafe

[V Usze Setpoint Tracking

Setpt Init Value ID_ oo é’ﬁl Units Derivative Ratio |1 onon <= %
Setpoint Rate |1.DD ﬁi’ Units/S Dead-band ID, oo EIZI %
[V Use 4-20 mé& Remote Estraction Setpaoint Droop IU. i} ﬁﬁ #

[ Invert Estraction/8dmssion Input

il
s

L R LRI L

3

REM Sensor Range

W :I AI Units for 4 mé [~ disable PID contral [manual anly]

[~ PID alway in contral (No manual sellection possible)
[1o0 242 urits for 20 me

Rmt Setpt Mas Rate [100.00 242

[sctive. |Cantrol Status: Program Mode &

The 5009C can be configured for extraction, admission, or extraction/admission
types of steam turbines. Following are examples for each of these configurations.
Please proceed to the appropriate configuration for your application.

Due to the similarities in the Extraction, Admission, and Extr/Adm Folders, the
separate pages are displayed above, however the folder’s option descriptions are
combined.

Extraction/admission/E/A sensor settings

Units—Select one of the following: dflt = None
-E/A Senszor sethings

Extraction Units Im
Fail strategy

pi
pig
“E/A Control Setflpa
bar &,
LP ramp Rate at =4 I:u::l_":
LP Limiter R/ Raf <3/°M<
atm
[T Use Manual eqt/h
kg
“Setpoint Yalues H/hr

these units will be coded and send through Modbus for HMI usage.
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Fail strategy—Select one of the following: dflt = Manual mode

Fail strategy anual mode if Senzor Falediiig

b anual made if Senzaor Failed
Extraction Contr Dizable extraction if senzor faileg
P maw if zenzor failed
LF ramp Rate at s P min if sensor failed

P lirmitar B Pa .:.SD I-I: |Sl|3p|3m failed T

When an extraction/admission/E/A sensor if detected faulty, then the control
will decide the strategy to apply based on this settings

If Manual mode is selected, then the operator can manipulate the
Pressure/flow demand in OPEN loop, until the sensor is repaired.

If P max is selected, then the control will ramp P to 100% (minimum position
of LP according steam map load)

If P min is selected, then the control will ramp P to zero (maximum LP
position according steam map load)

If SD is selected, then the turbine will trip as soon as the sensor is detected
fault.

Sensor range:

The 5009C request the Analog sensor range in this folder, (not anymore in
the analog input folder).
If several transmitter (#1,#2,#3) are used, they must all have the same range

Senzor Range

Iﬂm—ﬂﬁ IJrits for 4 med
[1.00 242 Urits for 20 ma

Value 1 (Units for 4 mA) dflt=0(-20000,20000)
Set the pressure/flow for 4 mA
Value 2 (Units for 20 mA) dflt=1(-20000,20000)

Set the pressure/flow for 20 mA

Extraction/Admission/E/A control settings

Extraction Control Settings

LPramp Rate at stat [20.00  2}2fz/Sec  EsrPermSpeed  [1000.00 22{RPM

T

LPLimter R/LRate  [1.00 =f8ksec  MinlPvalvelin |00 2ty
I~ Use Manual enabling anly MaxHPvalveLit  [10000 2|2z
LP ramp Rate at start (%/s) dflt = 20 (1,50)

Set the LP ramp rate at which the LP valve will ramp from 0% to 100% when
start is issued.

LP Limiter R/L rate (%/s) dflt =1 (0.1,10)
Set the LP limiter rate at which the ramp limiter will move when
extraction/admission is enabled (automatic) or if R/L commands from
contact/Modbus/PCI are used.

Use Manual enabling only dflt=*False
Select this function if it is not desired to ramp the LP valve limiter
automatically (zero for Extraction or Admission with external valve) when
extraction/admission is requested.
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Extr Perm speed (rpm) dflt= 1000(0,20000)
Set the minimum speed to authorize extraction/Admission control (manual
or automatic)

Min LP lift (%) dflt= 0(0,100)
Set the minimum position of the LP valve authorized when
Extraction/admission is enabled.

Max HP lift (%) dflt=100(0,100)
Set the maximum position of the HP valve authorized in any cases.

For extraction ONLY

W LP goto100% at stark only?

Select this option if it is desired to open LP valve only when engine is started.
If not selected, the LP valve will open when all trips are cleared.

For Admission or extraction& Admission ONLY

“Admizzion Control Settings

LP ramp Rate at start Wﬁ’ﬁl‘z#%c Extr Perm Speed IM 2= R
LPLimiter RAL Rate  [100  =f2f/Sec  MinLPValve Lif [ooo  2{5= Ma HP Valve Lit[100.00  2{2%
[ Use Manual enabling only tin HP %alve Lift Wﬁﬁ = P ax LP Y alve Lift Wﬂﬁ z
Max LP Valve lift dflt=100(0,100)
Set the maximum position of the LP valve authorized
Min HP Valve lift dflt=100(0,100)

Set the minimum position of the HP valve authorized when admission or
extraction& Admission are enabled.

Setpoint Values

~Setpoint Yalues

b ax Setpoint |1nn.nn = Urits
Min Setpoint IIJ.EIEI 3 = Uitz

I¥ Usze Setpaint Tracking

Setpt Init Value [000 -2t units
Setpoint Rate |1 an ﬁlﬁl [ nitssS

¥ Use 4-20 mé Femote E straction 5etpoint

REM Sensor Range

000 212 Urits for 4 ma
[100 242 Urits for 20 ma
Rmt Setpt Max Rate [100.00 22

Maximum Setpoint dflt = 100.0 (-325000, 325000)
Set the maximum extraction/admission setpoint. This value is the maximum
setpoint value that the extraction/admission setpoint can be
increased/raised to (upper limit of extraction/admission setpoint).

(Must be greater than the ‘Minimum Setpoint’ Setting)

Minimum Setpoint dflt = 0.0 (-325000, 325000)
Set the minimum extraction/admission setpoint. This value is the minimum
setpoint value that the extraction/admission setpoint can be
decreased/lowered to (lower limit of extraction/admission setpoint).
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Use Setpoint Tracking dflt = Yes
If checked, at power up, the setpoint will track the process value when
extraction/admission are disabled or in manual mode.

The tracking/Not tracking command can later be changed via Modbus/PCI
only.

If tracking is not selected, then the operator can change the setpoint at any
time.

However, to avoid any bump while extraction/Admission automatic mode is
enabled, an internal (hidden) setpoint of the 5009C will take care of a
smooth transfer at the “not match rate” configured in Service mode.

Setpoint Initial Value dfit = 0.0 (-10000, 10000)
Enter the setpoint initialization value for the extraction/admission setpoint.,
this is the value that the setpoint initializes to upon power-up or exiting the
program mode.

(Must be less than or equal to the ‘Max admission Setpt’ Setting)

Setpoint Rate—(Slow) dflt =5.0 (0.01, 10000)
Enter the extraction/admission setpoint slow rate (in units per second) at
which extraction/admission setpoint moves when adjusted for less than 3
seconds. After 3 seconds, the rate will increase to 3 times this rate. The
slow rate, fast rate time delay (defaulted to 3 seconds), and fast rate
settings are all adjustable in the PCl's Service mode.

Use 4-20 mA Remote Extraction/Admission Setpoint dflt = No

¥ Use 4-20 m& Femoate E xtraction 5 etpoint

HEM Sensor Range

[000 242 Urits for 4 ma
|1.EIEI 2 Uriits for 20 ma
Rmt Setpt Max Rate [100.00  -2{-24

If checked, an external 4-20mA signal can be used (configure in Analog
Input page) to change the extraction/admission setpoint. The extraction/
admission control setpoint will move to this input signal whenever the
Remote Extraction/Admission Setpoint is enabled.

REM Sensor Range

Valuel (units for 4 mA) dflt=0(-20000,20000)
Set the analog signal value for 4 mA
Value2 (units for 20 mA) dflt=1(-20000,20000)

Set the analog signal value for 20 mA

Remote Setpoint Maximum Rate dfit = 100 (0.01, 10000)
Enter the maximum desired rate that the extraction/admission setpoint will
change for a large step change in the Remote Extraction/Admission
Setpoint signal.
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Initial PID Settings

—Initial PID Settings

Proportional Gain Wﬁlﬁ X
Integral G ain Wﬁiﬁ Ips
Dhrivative: Fatin IW — e 4
Dead-band [ooo 22
Croop IEI.EIEI — e

[T Irvert Admission [nput

[ dizable PID contral [manual only)
[ PID alway in control [No manual sellection possible]

Proportional Gain dfit = 1.0 (0.0, 99.99)
Enter the Extraction/admission PID proportional gain value. This value is
used to set extraction/admission control response. This value can be
changed in the Run Mode while the turbine is operating. If unknown, a
recommended starting value is 1%.

Integral Gain dflt = 0.3 (0.001, 50)
Enter the Extraction/admission PID integral gain value, in repeats-per-
second (rps). This value is used to set extraction/admission control
response. This value can be changed in the Run Mode while the turbine is
operating. If unknown, a recommended starting value is 0.3 rps.

Derivative Ratio dflt =99.99 (0.01, 99.99)
Enter the Extraction/Admission PID derivative ratio. This value is used to set
extraction/admission control response. This value can be changed in the
Service Mode while the turbine is operating. If unknown, a recommended
starting value is 99.99%.

Dead-band (% of sensor range) dflt =0 (0.0, 100)
If required, enter the deadband. typically, set between 4-6% and not more
than 10%.

Droop dfit = 0.0 (0.0, 100)

Enter the droop percentage. If required, typically set between 4-6% and not
more than 10%.

Invert Extraction/Admission Input dfit = No
Check this box if the extraction/admission control action required is reverse
acting. If selected this option will result in the LP valve being opened to
increase extraction/admission pressure/flow.

Disable PID control dflt=*FALSE
Set to true, if it is desired to control the Pressure/flow always in manual,
using R/L P demand commands ONLY.

PID always in control dflt=*FALSE
Set to true, if it is desired to control the Pressure/flow always in automatic
If selected, “disable PID control” setting is deactivated.
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Extraction/Admission Steam Map Information

Before configuring the extraction/admission control folders and steam maps, read
the Steam Map description below. This discusses steam maps and how to
convert your steam map information into a format usable by the 5009C control.

The steam map is a graphical representation of the operating range and
limitations of an extraction and/or admission steam turbine. This map is often
called a steam envelope, since normal turbine operation must be contained
within the envelope lines.

The 5009C uses the values programmed to calculate the turbine’s internal

pressure ratios and limits. In order to get these values from your steam map, you

must first check the following conditions and, if necessary, modify the map so it

meets these conditions:

e  The map must be linear (all lines must be straight).

e Lines extraction/admission flow = 0% and extraction/admission flow =100%
must be parallel, and lines LP valve = 0% and LP valve = 100% must be
parallel.

If your envelope lines are not all straight and parallel (conditions 1 and 2), redraw
the envelope so that they are (use graph paper). Make sure your redrawn
envelope approximates the old envelope as closely as possible.

The lines on the envelope define the operating characteristics of your turbine.
Refer to the example steam maps in this manual. The different lines or limits of a
Steam map are:

e  The horizontal axis shows turbine power (S).

e  The vertical axis shows HP valve position (HP).

e  The vertical line called S=100 is the maximum power limiter. This limiter
prevents turbine operation beyond the maximum power limit.

e  The horizontal line called HP=100 is the maximum HP flow limiter. The HP
flow limiter prevents turbine operation beyond the desired maximum HP flow
limit.

e The parallel lines called P=0 and P=100 define the extraction/admission flow
range (from no flow or maximum admission flow to maximum extraction
flow). The “P” term is used to represent pressure demand.

e  The parallel lines called LP=0 and LP=100 define the LP valve position
range (from closed to 100% open).

The turbine’s operating characteristics are programmed into the 5009C as
extraction/admission data. This data is taken from the turbine’s steam map or
envelope. When entering extraction/admission data into the 5009C, it does not
matter which units you use, as long as you use the same units throughout for
power, and the same units throughout for HP and extraction/admission flow.

The 5009C calculates an extraction and/or admission turbine’s ratios and limits
from the steam map’s Max power, Max HP Flow, point A, point B, and point C
values (as shown in the following example figures). The points A, B, and C are
entered through programming their horizontal and vertical axis values, as
explained below.

Steam maps often show a series of parallel lines representing extraction flow, as
do our examples. The bottom line of all the flow lines must be P=0, and the top of
the flow lines must be P=100. The “P” term is used to represent pressure
demand. The higher the pressure at this point in a turbine the higher the
extraction steam flow is, or the lower the admitted steam flow is. Notice, that all
the “P” lines in our examples are indeed parallel.
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The remaining pair of lines on opposite sides of the envelope must correspond to
LP=0 (extraction valve closed) and LP=100 (extraction valve fully open). Note
that the LP=0 line is parallel to the LP=100 line (condition 2).

Extraction Only Steam Map—Before a turbine’s extraction steam map can be
programmed into the control, it must have the intersection points A, B, & C (refer
to Figure 3-1).

- min load line

min load at HP=100% -

1a000 -t s e Y e - — ‘

B6, 000 —

HF ¥alva Flow
100% (Max Power)

S=

b
=1
=
-
»
o4 - - - - - - L L __=

=]
=]

=3000 0 3613 15,082 za,
min load & HP = 0%

Figure 3-1. Typical Extraction Steam Map

Typically Point C the intersection of the LP=0 line and the P=0 line does not
exist. If this is the case, it will be necessary to convert your steam map. The only
conversion necessary is the extension of the LP=0 line and the P=0 line until they
cross or intersect. This point where the LP=0 line intersects the P=0 line is
defined as Point C, and is required by the control to calculate the turbine’s
internal pressure ratios and limits.

The eight values needed can be taken from the converted steam map. As an
example, the following data was derived, using the above steam map in Figure
3-1:

The MAX POWER value is the load where the S=100 line crosses the s-axis
(about 20,000 KW in our example). The MAX HP FLOW value is the flow where
the HP=100 line crosses the HP-axis (about 108,000 Ibs/hr).
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Point A is where the P=0 and LP=100 lines intersect (MAX POWER @ MIN
EXTRACTION = about 15,062 KW; HP FLOW @ MIN EXTRACTION =
about 36,000 Ibs/hr).

Point B is where the LP=0 and P=100 lines intersect (MIN POWER @ MAX
EXTRACTION = about 3,623 KW; HP FLOW @ MAX EXTRACTION =
about 86,000 Ibs/hr).

Point C is where the LP=0 and P=0 lines intersect (MIN POWER @ MIN
EXTRACTION = about -3,000 KW; MIN HP FLOW @ MIN EXTRACTION =
about 6,000 Ibs/hr).

The ratio of one value to another is what is important. It does not matter if values
are entered in engineering units, percentages, or values. As long as all values
are entered in the same units, the map will ratio correctly.

For monitoring purpose (HMI), the 5009C will convert all the point in percentage,
and send the result through Modbus.

Extraction Steam Map Page

i Maxi #Minil Yalues

Masimum Power [0 oo 221 s Minmum LR [000 =2 Minimum Lead fmit st HP=0%  [000  =f2) ks
M audirnurn HP Flow |1 03000.0 ﬁ’ﬁl units W awimum HP fift |1 00.00 ﬁ’ﬁl Minimum Load limit at HP=100% |1D.DD ﬁlﬁl units
i Point A Yalues

b ax Power (& Min Extr |1 BO0E2.00 ﬂﬁ unitz  Max HP Flow & Min Extr |3BUUU.UU ﬂﬁunits WAE] |81 44 T[] |33.33

i Point B Yalues

Min Powier @ Mas Extr [3623.00 242 units  Min HP Flow @ Max Extr [6000.00 2} 2|units e[z [38.48 VB [7363

Point C Yalues

Min Power @ Min Extr [-300000 242 inits  Min HP Flow @ Min Exr [5000 00 242dunis e [1357 (%) [5.5

™ Pressure Priority Override on LP' Masimurn Lift Limit
I Pressure Priority Overide on Minimurn Load Limit

Extraction Steam Map Values

Maximum/minimum Values

Maximum Power dflt = 20000 (0.0, 100000)
Enter the Maximum Rated turbine Power.

Maximum HP Flow dflt = 108000 (0.0, 999999)
Enter the Maximum Rated HP Valve Flow.

Minimum LP lift

Recopy of the parameter set in extraction folder (can be tuned from here
also).

Maximum HP lift

Recopy of the parameter set in extraction folder (can be tuned from here
also).

Min load limit
The min load limit is the minimum load limit when extraction is in control.
It represents the intersection of the steam MAP and the (Y) axis
This line can be shift (right/Left) and its inclination can be changed
For control reason, this line cannot be vertical. A minimum of 1% load
change for HP-0% and HP=100% is required.
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Min Load limit at HP=0% dflt 0(-100000,100000)
Set the intersection point of the min load line when HP=0%
Min Load limit at HP=100% dflt 0(-100000,100000)

Set the intersection point of the min load line when HP=100%

Point A Values

Maximum Power @ Minimum Extraction dfit = 15062 (0.0, 999999)
Enter the maximum power attainable at zero extraction flow.
Maximum HP Flow @ Minimum Extraction dflt = 36000 (1.0, 999999)

Enter the maximum HP Valve Flow attainable at zero extraction flow.

Point B Values

Minimum Power @ Maximum Extraction dflt = 3623 (-99999, 999999)
Enter the minimum power attainable at 100% or maximum extraction flow.

Minimum HP Flow @ Maximum Extraction dflt = 86000 (-99999, 999999)
Enter the minimum HP Valve Flow at 100% or maximum extraction flow.

Point C Values

Minimum Power @ Minimum Extraction dflt = -3000.0 (-99999, 999999)
Enter the minimum power attainable at zero extraction flow.

Minimum HP Flow @ Minimum Extraction dflt = 6000.0 (-99999, 999999)
Enter the minimum HP Valve Flow at zero extraction flow.

Priority On Map Limits
(Due to the similarities in control functionality, the following descriptions include
extraction only, admission only, and extr/adm turbine applications.)

With two unlimited valves(HP&LP) the control can control two parameters at a
time. However, when the turbine reaches an operating limit (maximum power or
one of the valves reaches a mechanical limit), only one parameter can be
controlled. This field determines which controlling parameter will be controlled
when the turbine reaches an operating limit. Speed/load is the default priority
during a start-up, and when extraction is disabled.

Because the 5009C controls only mechanical features, speed as always the
highest priority, except for two limits configurable

Pressure Priority Override on LP Maximum Lift Limit dflt = No
Check this box to have the control switch to extraction/admission priority
whenever the LP valve is on its maximum limit.

In this case, if the limit is reached, speed Raise command is inhibited.
When this limit is reached, the actual speed will be lower than the reference,
Care should be taken that the loss of control setting configure in the speed
settings, won't be triggered.

This protection prevent over pressure after the HP stage.

Pressure Priority Override on Minimum load Limit dflt = No
Check this box to have the control switch to extraction/admission priority
whenever the min load is reached, while extraction is in control.

In this case, if the limit is reached, speed Lower command is inhibited.
When this limit is reached, the actual speed will be higher than the
reference,

Care should be taken that the loss of control setting configure in the speed
settings, won't be triggered.

This limit prevent an over heating at the exhaust of the HP stage, due to
insufficient flow.

48 Woodward



Manual 26320V3 5009C PCI Software

Admission Only Steam Map

Before a turbine’s admission steam map can be programmed into the control, it
must have the intersection points A, B, & C (refer to Figure 3-2).

If points A & B already exist, the only conversion necessary is the extension of

the LP=100 line and the P=100 line until they cross or intersect (this is Point C for

programming).
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Figure 3-2. Typical Admission Steam Map

If only point A exists, your map will have to be modified to include points B & C.
The LP=0 line will need to be created. To create the LP=0 line you must know
the minimum required steam flow through the back-end of the turbine. In our
example steam map (figure 3-2) the minimum required flow was 10,000 Ibs/hr.

Woodward

49



5009C PCI Software Manual 26320V3

1. Extend the zero admission (or induction) line (p=100%). Refer to figure 3-2.

Find your turbine’s minimum back-end steam flow (this will be point B’s HP
flow).

2. Mark the intersection of the zero admission line and the turbine’s minimum
back-end (cooling) steam flow. This mark will be Point B for programming.

Draw a line parallel to the LP=100 line, through the mark created in step 3.
This will be your LP=0 line or LP valve closed line.

3. Mark the intersection of the P=100 and the LP=100 line. This will be Point C
for programming. Typically Point C the intersection of the LP=100 line and
the P=100 line does not exist.

Points A, B, and C are required by the control to calculate the turbine’s internal
pressure ratios and limits.

The nine values needed can be taken from the converted steam map. An
example has been provided using the steam map in Figure 3-2.

The MAX POWER value is the load where the S=100 line crosses the s-axis
(about 10,000 KW in our example). The MAX HP FLOW value is the flow
where the HP=100 line crosses the HP-axis (about 105,000 lbs/hr).

Point A is where the P=0 and LP=100 lines intersect (MAX POWER @ MAX
ADMISSION = about 9,500 KW; HP FLOW @ MAX ADMISSION = about
75,000 lbs/hr).

The ADMISSION FLOW @ MAX ADMISSION = about 50,000 Ibs/hr.

Point B is where the LP=0 and P=100 lines intersect (MIN POWER @ MIN
ADMISSION = about 700 kW; HP FLOW @ MIN ADMISSION = about
10,000 Ibs/hr). This point was used because 10,000 Ibs/hr is the minimum
back-end cooling steam flow required by the turbine.

Point C is where the LP=100 and P=100 lines intersect (MAX POWER @
MIN ADMISSION = about 11,000 kW; MAX HP FLOW @ MIN ADMISSION
= about 125,000 Ibs/hr).

An additional parameter, MIN HP LIFT (%), would also be set to 8000/105,000 = 7.6%.

The ratio of one value to another is what is important. It does not matter if values
are entered in engineering units, percentages, or values. As long as all values
are entered in the same units, the map will ratio correctly.

For monitoring purpose (HMI), the 5009C will convert all the point in percentage,
and send the result through Modbus.
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5009C PCI Software

Admission Steam Map Page

Application | Start Settingsl Speed Controll Admission Control — &dmission Steam Map |Dri\.-'er Configl Analog Inputsl Contact Inputs F!eadoutsl F!elaysl Communications|

~Maximum Values

Masimum Pawer [10000.00 =2 units MinmunHP i [760 22
iy : l=

Masismum HP Flow 1050000 242 e MinmmLPit 000 2|2

Masimurn HP It [100.00 ﬂﬁ

Minimum Load imit at HP=0%  [000 242 units
Minimurm Laad limit at HP=1003% ||1.DU ﬁlﬁl units

Masimurn LP it [100.00 ﬁlﬁ
—Point A Yalues

Iax Power @ M ax Adm ISSDD.DD ﬁlﬁi units  Max HP Flow (@ Max Adm |?5DDD.DD ﬁlﬁi uhits

&%) 9510 rAE] I?‘I A3

—Point B Yalues

Fin Power @& Min Adm I?DD. oo ﬁlﬁl urits  Min HP Flow (& kin Adm |1 a0o0.00 ﬁlﬁl units

#B[%] |8.78 B |8.52

—Point C ¥alues

Iax Power & Min Adm |1 1000.00 ﬁ’ﬁl units b ax HP Flow @& Min &dm |1 25000.0 ﬁ’ﬁl units

#C[%] [109.81 ] |1‘IS.05

[~ Prezsure Priority Overide an LP Masimum Lift Limit
[~ Pressure Priority Overide on Minimum Load  Limit

Admission Steam Map Values

Maximum Values
Maximum Power

Enter the Maximum Rated Turbine Power.
Maximum HP Flow

Enter the Maximum Rated HP Valve Flow.

Point A Values
Maximum Power @ Maximum Admission

Enter the maximum power attainable at 100% or maximum admission flow.

Maximum HP Flow @ Maximum Admission

Enter the maximum HP Valve Flow attainable at 100% or maximum

admission flow.

Point B Values
Minimum Power @ Minimum Admission

Enter the minimum power attainable at zero admission flow.

Minimum HP Flow @ Minimum Admission

Enter the minimum HP Valve Flow at zero admission flow.

Point C Values
Maximum Power @ Minimum Admission

Enter the maximum power attainable at zero admission flow.

Maximum HP Flow @ Minimum Admission

Enter the maximum HP Valve Flow at zero admission flow.

Priority On Map Limits—Select the desired control priority when the turbine is
operating on a limit. Refer to the “Priority On Map Limits” description under the
Extraction Steam Map Folder section of this chapter for a detailed description of
each option.

Woodward
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Admission & Admission Steam Map

Extraction & Admission Steam Map—Before a turbine’s extraction/ admission
steam map can be programmed into the control, it must have the intersection
points A, B, & C (refer to figure 3-3).

If points A & B already exist, the only conversion necessary is the extension of
the LP=0 line and the zero extraction and admission flow line until they cross or
intersect (this is Point C for programming). If point A does not exist, the extension
of the LP=100 line and the zero extraction and admission flow line until they
cross or intersect is Point A for programming.

If points B & C do not exist, your map will have to be modified to include points B
& C. The LP=0 line will need to be created. To create the LP=0 line you must
know the minimum required steam flow through the back-end of the turbine. In
our example steam map (figure 3-3) the minimum required flow was 8,000 Ibs/hr.
1. Extend the maximum extraction line. Refer to figure 3-3.

2. Extend the zero extraction & admission line.

3. Find your turbine’s minimum back-end steam flow (this will be point C’'s HP
flow).

Mark the intersection of the zero extraction & admission flow line and the
turbine’s minimum back-end steam flow. This mark will be Point C for
programming.

4. Draw a line parallel to the LP=100 line, through the mark created in step 4.
This will be your LP=0 line or LP valve closed line.

5. Mark the intersection of the maximum extraction line and the created LP=0
line. This will be Point B for programming.

Points A, B, and C are required by the control to calculate the turbine’s internal
pressure ratios and limits.

An additional parameter, MIN HP LIFT (%), would also be set to 4000/54,000 = 7.4%.
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Figure 3-3. Typical Extraction & Admission Steam Map

The ten values needed can be taken from the converted steam map. An example
has been provided below, using the steam map in Figure 3-3:

The MAX POWER value is the load where the S=100 line crosses the s-axis
(about 10,496 kW in our example). The MAX HP FLOW value is the flow
where the HP=100 line crosses the HP-axis (about 54,000 lbs/hr).

Point A is where the P=0 extr/adm and LP=100 lines intersect (MAX
POWER @ 0 EXTR/ADM = about 11,625 kW; MAX HP FLOW @ 0 EXTR/
ADM = about 62,000 Ibs/hr). MAX ADMISSION = about 20,000 Ibs/hr.

Point B is where the LP=0 and P=100 lines intersect (MIN POWER @ MAX
EXTRACTION = about 1504 kW; MIN HP FLOW @ MAX EXTRACTION =
about 28,000 Ibs/hr).
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Point C is where the LP=0 and zero extraction & admission flow lines
intersect (MIN POWER @ ZERO EXTRACTION/ADMISSION = about—205
kw; MIN HP FLOW @ ZERO EXTRACTION/ADMISSION = about 8,000
Ibs/hr).

An additional parameter, MIN HP LIFT (%), would also be set to 4000/54000 =
7.4%.

The ratio of one value to another is what is important. It does not matter if values
are entered in engineering units, percentages, or values. As long as all values
are entered in the same units, the map will ratio correctly.

For monitoring purpose (HMI), the 5009C will convert all the point in percentage,
and send the result through Modbus.

Extraction/Admission Steam Map Folder

E 5009 PC Interface - [Progranm Mode - Ext/Adm Steam Map] — |EI|
% File Mode Options ‘Windows About — |E||
'w Save To Contral | B Save TaFile | (= Load From File |

Applicationl Start Settingsl Speed Eontroll Extréésdm Contral  ExtiAdm Steam Map | Driver Configl Analoglnputsl Contact Inputsl Fleadoutsl Flela_l,lsl Eommunicationsl sinaeA |

—Maximum/Minimum VYalues

M airauim Powver [10638.00 2L \gaioum HP it [iono0 242 MinmunHPit a0 22 i Load it st HP-oz [000 13
: =, =

Masisnum HP Flow (5400000 451 units gy LPU [100100 S i LP G [000 242 binimum Load imitatHP-100% [100 =13

I airnumn Adrm Flow Iggggg ﬂﬁ uritts

—Point A ¥alues
Max Poven @ 0E/4  [11625.00 SS{units  Maw HP Flow @ 0/ [8200000 SHS{unts  548%) [109.41 vafz) [151.85

—Point B ¥alues
in Power & Max Extr I'I 504.00 ﬁlﬁl units  hdin HP Flowe (3 Max Extr |2SUUU.UU é’ﬁlunits #B[%] |24_94 rB(%] |51.85

—Point C Yalues

MinPower @0E/  [20500 23 units MinHPFow@0Es  [eo0000 SfSluis  xoe [0 veps) 148

[ Pressure Priority Qwerride ar LP W aximum Lift Limit
™ Pressure Priority Qveride on Minirmurn Load . Limit

Extraction/ Admission Steam Map Values

Maximum Values
Maximum Power dflt = 100 (0.0, 999999)
Enter the Maximum Rated Turbine Power.

Maximum HP Flow dflt = 100 (0.0, 999999)
Enter the Maximum Rated HP Valve Flow for the turbine.

Maximum Admission Flow dflt = 0.0 (0.0, 999999)
Enter the Maximum Rated Low Pressure Valve Flow (Admission) for the
turbine.

Point A Values

Maximum Power @ 0 E/A dflt = 77.7 (1.0, 999999)
Enter the maximum power attainable at zero extr/adm flow.
Maximum HP Flow @ 0 E/A dflt = 28.6 (1.0, 999999)

Enter the maximum HP Valve Flow attainable at zero extr/adm flow.
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Point B Values

Minimum Power @ Maximum Extraction dflt = 27.4 (-99999, 999999)
Enter the minimum power attainable at maximum extraction flow.
Minimum HP Flow @ Maximum Extraction dflt = 80.0 (-99999, 999999)

Enter the minimum HP Valve Flow at maximum extraction flow.

Point C Values

Minimum Power @ 0 E/A dflt = 0.0 (-99999, 999999)
Enter the minimum power attainable at zero extr/adm flow.
Minimum HP Flow @ 0 E/A dflt = 0.0 (-99999, 999999)

Enter the minimum HP Valve Flow at zero extr/adm flow.

Priority On Map Limits

Select the desired control priority when the turbine is operating on a limit. Refer
to the “Priority On Map Limits” description under the Extraction Steam Map
Folder section of this chapter for a detailed description of each option.

Driver Folder

E 5009 PC Interface - [Program Mode - Driver Config]

%File Mode Options windows  Abouk

'w Sawe To Control | E Save ToFile | (= Load From File |

Appli:atinnl Start Settingsl Speed Contral - Driver Config |.-’-‘ma|n:|g InputSI Caontact [nputs Headoutsl Flela_l,l&l Camm

—Walve choices
—HP1 Channel zelection

IUSE HO Combo cards, actuator 1 j

[T Usze two HP valves?
[ Usze HF compensation?

—ALCT1 [Combo] Settings

Actuatar Range |4-2EI mé, VI it e Id.EIEI =
Actuator Type ISingIe ol vI max value IED.EIEI =
Dither  [0.00 242 W SDifAIFaut? T Irvert ouput?

Ak (A

i,
i,
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Valve choices

Because the 5009C can be configured for multiple actuator output, the type of
Actuator output used for HP valve must be selected from the following menu.

Yalve choices

HP1 Channel zelection

g, actuatar 1

lze HD Combo cards, actuator 1
lze HD Combo cards, actuator 2
IJse actuator card channel 1
[lze actuator card channel 2

HP1 channel selection dflt=HD combo card actuator 1
Select the actuator channel used to drive the HP valve

Use two HP valves? dflt= *False

Yalve choices
HP1 Channel zelechion———71 HP2 Channel zelechion

IUSE HL Combo cards, actuator 1 j I-:aniguratil:nn error/M ot azsigned j

¥ Use bwo HP valves? Offset .

[~ Use HP compensation?

Select this option if a second HP valve is used or if a redundant channel needs to
be configured

Offset (%) dflt=0(0,100)
When the control must be configured for a split-range, HP2 can be
configured to begin opening at an offset value of HP1 position. If this setting
is 50%, then Valve HP2 will begin opening when HP1 reaches 50%. The
control will continue to open both valves to 100%, with a position difference
of 50%.

If HP2 is used for redundancy purpose, this offset should be null, or
very small.

If the turbine is set Extraction or admission, then LP valve settings will
appear.

Yalve choi
HF1 Ch | zelecti HP2 Channel selection

—LP1 Channel selection ~LP2 Channel selection

IUse HD Combo cards, actuator 1 j IUse HD Combo cards, actuatar 2 j IUse actuator card channel 1 j IUse actuator card channel 2 j
¥ Uz bwo HP vabees? Offset % ¥ Uz bwo LP walves? Offset %
™ Use HP compensation? [l ] ™ Use LP compenzation?

LP1 channel selection dflt=HD combo card actuator 2
Select the actuator channel used to drive the LP valve

Use two HP valves? dflt=*False
Select this option if a second LP valve is used, if admission&extraction split
is selected or if a redundant channel needs to be configured
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Offset (%) dflt=0(0,100)
When the control must be configured for a split-range, LP2 can be
configured to begin opening at an offset value of LP1 position. If this setting
is 50%, then Valve HP2 will begin opening when HP1 reaches 50%. The
control will continue to open both valves to 100%, with a position difference
of 50%.

If LP2 is used for redundancy purpose, this offset should be null, or very
small.

When engine is configured for extraction&admission with split valve, the
offset value is internally calculated, based on the actual load of the turbine.

HP compensation Settings
The HP compensation, when used, will correct the HP valve position, based on
an Analog signal called “HP compensation”

When for example, the Inlet Pressure of the turbine differs from its standard
settings, Speed PID settings or Steam MAP calculation might not be correct
anymore.

The HP compensation curve will use this analog signal and convert it in a gain
factor directly multiplied to the HP demand.

Care should be taken while using this function, not to compensate too strongly
the demand. Typical compensation should be the square root of [the standard
pressure divided by the pressure]. A Gain factor (output of the curve) of 0.8-.12
should be enough in most of the cases.

As this compensation must be in any case slower than Speed/Pressure PID, a
LAG value, available in service mode must be applied to the compensation
signal.

In case of signal failure, the compensation will ramp to the safe value of 1.

Use HP compensation? dflt= *False
Select this function only if used

~Walve choices
rHP1 Channel zelection

|Use HD Combo cards, actuator 1 j

™ Use two HP valves?
V' Use HP compenzation?

—HP compensation settings

Sensor Hange HP compenszation curve

W e Wy I always enabled? 51 Wﬁﬁi w1 IT afa
Iw e I, [ compenzation is Casc Py 5% Wﬁﬁ va Wﬁﬁl
N ETIE— = N I (T
O T B (T
N ETITIE = I (I
%6 oo =2 ve [ 22

Sensor range

Valuel (for 4 mA) dflt 0(-20000,20000)
Set the value of the compensation signal for 4 mA.
Value2 (for 20 mA) dflt 1(-20000,20000)

Set the value of the compensation signal for 20 mA.
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Always enabled? dflt=*TRUE
Set to true if this function has to be enabled at any time.
If not, this function can be enabled/disabled using Modbus or PCI software.

Compensation is casc PV? dflt=*False
If the Cascade input is the inlet pressure, then the HP compensation can be
set to use this signal

HP compensation curve
X1 to X-6 is the HP compensation value
Y1 to Y-6 is the corresponding gain for X1-6 dflt=1(0.1,2)
Set these values

LP compensation Settings
The LP compensation, when used, will correct the LP valve position, based on an
Analog signal called “LP compensation”

When for example, the extraction Pressure of the turbine differ from its standard
settings, Speed PID settings or Steam MAP calculation might not be correct
anymore.

The LP compensation curve will use this analog signal and convert it in a gain
factor directly multiplied to the LP demand.

When Decoupling Inlet is used, extraction pressure is not controlled anymore.
This will dump possible oscillation when LP controls the speed.

Care should be taken while using this function, not to compensate too strongly
the demand. Typical compensation should be the square root of [the standard
pressure divided by the pressure]. A Gain factor (output of the curve) of 0.8-.12
should be enough in most of the cases.

As this compensation must be in any case slower than Speed/Pressure PID, a
LAG value, available in service mode must be applied to the compensation
signal.

In case of signal failure, the compensation will ramp to the safe value of 1.

Use LP compensation? dflt= *False
Select this function only if used

—¥alve choices
rHP1 Channel selection

—LP1 Channel selection

|Use HD' Combo cards, actuator 1 j |Use actuatar card channel 1 j
[~ Use two HP valves? [T Usze bwo LP valves?
[~ Use HP compenzation? ¥ Use LP compensation?

—LP compensation settings

Sensor Aange LP compensation curve

000 2 framt W abwaps encbled? N T = BRI (T
Moooo alal o ™ compensation is Extr Py'? - Wﬁlﬁ - Wﬁlﬁl
%3 [aon 242 w3 [t =2
T T = B I (T
G T = B (T
L T - N
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Sensor range

Valuel (for 4 mA) dflt 0(-20000,20000)
Set the value of the compensation signal for 4 mA.
Value2 (for 20 mA) dfit 1(-20000,20000)

Set the value of the compensation signal for 20 mA.

Always enabled? dflt=*TRUE
Set to true if this function has to be enabled at any time.
If not, this function can be enabled/disabled using Modbus or PCI software.

Compensation is Extr PV? dflt="False
If the Extraction input is to be used, then the HP compensation can be set to
use this signal.

LP compensation curve
X1 to X-6 is the LP compensation value
Y1 to Y-6 is the corresponding gain for X1-6 dflt=1(0.1,2)
Set these values

ACT1 (combo) Settings or ACT2 (combo) Settings
Identical settings are used for both, Act #1 combo and Act #2 combo.
This menu will appear when any valve is selected to use these channels.

ACT1 [Combo] Settings

Actuator Range |4-2D mé, vl i value IT =
Actuator Type ISingIe coil vl max value |2':'-IJEI :

Dither 000 =}2 W SDifalFadt? T Invert ouput?

i,
i,

Ak A

Actuator Range dflt = 20—160 mA
Select either a 4—20 mA driver range or a 20—160 mA driver range.
Typically, Woodward actuators have a 20—160 mA range.

Actuator type dflt= Single coil

Actuator Type

Dither :
Dhual cail
Dhual redundant

Select the type of actuator used.

If Single coil is selected, a jumper between channel A&B and channel C
must be installed on the FTM.

If Dual coil is selected, the current output of HD combo cards A&B will be
equal to the output of channel C in normal operation.

No jumper must be installed in the FTM.

In case of failure of one caoll, then the current output of the second coil will
be doubled.

If Dual redundant is selected, the current output of HD combo cards A&B
will be equal to the output of channel C in normal operation.

No jumper must be installed in the FTM.

In case of failure of one coil, the current output of the second coil will NOT
be doubled.

Each output can reach 20 or 160 mA if necessary in normal operation.

Woodward 59



5009C PCI Software Manual 26320V3

Care should be taken, when using the 5009 redundancy managers, that the
valves are correctly configured.

If the redundancy manager is set for example to control ACT1-combo A&B
and ACT1-combo C, then the ACT1 output must be set for dual redundant.
If the redundancy is set for ACT1-combo/ACT2-combo, then HP2 (LP2)
must be used, and single coil selected.

Dither dflt =0.0 (0.0, 10)
Enter the dither, in milliamps, for the actuator. Enter 0.0 if no dither is
required. Woodward TM-type actuators typically require dither. This value
can be changed in the Run Mode while the turbine is operating.

Calibration Value at 0% dfit =4 (1.8,12) or 20 (8, 100)
Enter the milliamp setting that corresponds to 0% flow. This number can be
tuned in Run Mode.

Calibration Value at 100% dfit = 20 (12,24) or 160 (100, 196)
Enter the milliamp setting that corresponds to 100% flow. This number can
be tuned in Run Mode.

Invert Output dflt = No
Check this box if the actuator requires an inverted driver. (Opens on a
decrease in current to the actuator).

Only in this case, the actuator output will maintain 20 mA(160mA) after SD.

SD On All Failed
Check this box if the 5009C should shutdown and go to a failed safe
condition if an actuator failure has been detected. It should be noted that all
three legs of the actuator drivers, both coils of a dual coil actuator, or the
entire actuators field wiring would have to fail in order to cause a ‘Trip on all
Failed'.

ACT1 (actuator card) Settings or ACT2 (actuator) Settings

Identical settings are used for both, Act#1(actuator card) channel 1 and Act #2
(actuator card) channel 2.

This menu will appear when any valve is selected to use these channels.

—ALCT1 [actuator card) Setting:
G | Setting
~ Walve Type Pl valve Type Settings

S| Maxlvot deviation [200 =f2 % mincurent [20000 | 242] e [ 5D i al Fal?

Excitation Level I?-DD ﬁ’ﬁl\‘fﬂﬂs Maw curment IZDEI.EIEI = Min current at [N I‘ID.DU 2
ey TP T : KPasin [030  =|2] Demand at INI [0.50 alaly
¥ Check open wire 41057 Klgain  [1.00 ﬂﬁ

et § V¥ Check open wire C1067 — -

ILVDT type & vl B sl Null Curert  {10.00 22t ma IFurward acting vl
General Settings
Max LVDT Deviation dflt=*2(0.1,25)%

When one deviation exceeds this value, the maximum LVDT signal is used
by the control. When the two signals values are within this range, the
average position is used by the control. Also, after 1 second, an alarm is
generated when the difference between LVDT exceeds this value

Excitation Level (Volt) dflt=7(2,8)
Set the voltage excitation level used for the LVDT.
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Valve Type dfit="P

Select the type of control desired on this channel from the menu below.
For each select, a header will be displayed for specific configuration
parameters.

See volume 1 of this manual for explanation of the valve type to be used.
Yalve Type

-

Pl
Fl

PI_LAG

P _LEAD LAG

PROP selected
This selection if for proportional valve, and settings are similar of the one used for
ACT combo channels.

Lag
4
Position 1 4 "
Demand | Ts+1 Ki/s _'/ Output
T = LAG_RATIO o e CT_ENBL
Position
Feedback

Hon integrating valve Settings

Current at zeno |-2EIEI.EIEI ﬂﬁ s II: g; I'E;n6||||:|fle'l|j7?
v if all il
Current at rmax IEEIEI.EIEI ﬂﬁ s
F.F gain szlj A

Calibration Value at 0% dflt = -200(-250,125)
Enter the milliamp setting that corresponds to 0% flow. This number can be
tuned in Run Mode under valve calibration and Service mode.

Calibration Value at max% dflt = 200(0,250)
Enter the milliamp setting that corresponds to 100% flow. This number can
be tuned in Run Mode under valve calibration and Service mode.

KP gain: dflt= 0.3 (0.001,20)
Enter the gain.

This gain is a multiply factor for the difference (Demand - LVDT position)
If the result = 0, then the current output equal current at zero.
If the result =100, then the current output equals current at max.

This number can be tuned in Run Mode under valve calibration and
Service mode.

CT enabled? dflt= *FALSE
When selected, If the LVDT is considered failed, the card won't use the
LVDT signal
See Volume 1 for more explanations.

SD if all fail? dflt=*TRUE

Select this option if it is desired to Trip the turbine, if all channels (A106-CHXx
and C106-CHx) arte fault. In this case, the 5009 cannot control anymore the
valve.
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Pl selected
Pl Controller
Position + Kp(Ki/s + 1) —» Output
Demand

Position
Feedback

—Pl valve Type Settings

FrifT et I-EDEI.EIEI ﬁﬁ - W SO0 if all fail?
b cumment |2EIEI_EIEI ﬁﬁ s kln current at [MI|10.00 :IEH = e,
|

KP gain  [0.30 ole Demand atINI [050  -22]x
Klgain [1.00 =i
Mull Current |10.00 %‘ = Forward acting j
Min current dflt = -200(-250,125)

Enter the milliamp setting that corresponds to the minimum current possible
on this channel. This number can be tuned in Run Mode under valve
calibration

Max current dflt = 200(0,250)
Enter the milliamp setting that corresponds to the maximum current possible
on this channel. This number can be tuned in Run Mode under valve
calibration and Service mode.

KP gain: dfit= 0.3 (0.001,20)
Enter the proportional gain.
This number can be tuned in Run Mode under valve calibration and Service
mode

Kl gain: dflt=1(0.001,20)
Enter the Integrating gain
This number can be tuned in Run Mode under valve calibration and Service
mode.

Null | dflt 0(-250,250)
Enter the estimated null current.
Not used in normal operation, this parameter is used for redundancy
management in case of failure, and during valve calibration in RUN mode.

Min current at INI
To avoid any delay of opening at start command, this level defines the
minimum current to be sent to the valve when all trips are cleared, and the
engine is reset.

Demand at INI
This level is the temporary valve demand requested when all trips are
cleared.
For about 21 seconds, the controller will ask for this level to make sure that
the actuator current is at the null current. This setting must be combined
with the MIN current at INI, and should be tuned during the first start-up.
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Forward acting? dflt= Forward
If Forward is selected, the current output will raise proportionally to the
difference (Demand — LVDT) the current output will raise depending on the
difference (LVDT-Demand)

SD if all fail? dflt=*TRUE
Select this option if it is desired to Trip the turbine, if all channels (A106-CHx
and C106-CHx) arte fault. In this case, the 5009 cannot control anymore the

valve.
P selected
P Controller
Position + +
Bemand Kp Output
_ -+
Position NULL_|
Feedback

“P valve Type Settings

S — Wﬁlﬁl i WV SO if all Fil?
b ax cumrent Wﬁﬁ i,
K.P gain Wﬁﬁ
Mull Current Wﬁﬁ i, Forward acting j

Min current dflt = -200(-250,125)
Enter the milliamp setting that corresponds to the minimum current possible
on this channel. This number can be tuned in Run Mode under valve
calibration and Service mode

Max current dflt = 200(0,250)
Enter the milliamp setting that corresponds to the maximum current possible
on this channel. This number can be tuned in Run Mode under valve
calibration and Service mode.

KP gain: dflt= 0.3 (0.001,20)
Enter the proportional gain.

This number can be tuned in Run Mode under valve calibration

Null | dflt 0(-250,250)
Enter the estimated null current.
Used in normal operation, this parameter is also used for redundancy
management in case of failure, and during valve calibration in RUN mode.
This number can be tuned in Run Mode under valve calibration

Forward acting? dflt= Forward
If Forward is selected, the current output will raise proportionally to the
difference (Demand — LVDT) the current output will raise depending on the
difference (LVDT-Demand)

SD if all fail? dflt=*TRUE
Select this option if it is desired to Trip the turbine, if all channels (A106-CHx
and C106-CHx) arte fault. In this case, the 5009 cannot control anymore the
valve.
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PI-LAG selected

Lag Pl Controller

Position 1 +

Demand | Ts+] Kp(Ki/s + 1) —» Output

T = LAG_RATIO "
Position

Feedback

-Pl-Lag valve Type Settings

mincurent 20000 2 s W 5D if allfail?

Max curment Wﬂﬁ s Min current at NI Wﬂﬁ 1)
KPosin [oa0 — =d=d Demand atINI 050 242 %
Klgain [1.00 -2

LAG I':'-':I5 i’il Seconds
Mull Current Wﬂﬁ e, IFDrward acting j

Setting are similar as the one used for Pl type (see explanations above)

LAG (ms) dflt=0.05(0.05,50000)
Set the LAG value
This number can be tuned in Run Mode/ under valve calibration and
Service mode .

PI-LEAD/LAG

Lead/Lag Pl Controller

Position Tis+1 | &

Ciemard ™ — Kp(Ki/s + 1) —» Output

T1=T_LEAD Position
T1/T2 = LAG_RATIO Feedback

-Pl Lead-lag valve Type Settings

Pty et I-EEIEI.EIEI ﬁﬁ - IV SD if all fail?
M curent IEEIEI_EIEI ﬂﬁ mé, MIr current at IM] | 10.00 jj: = i,
N N

kP gain  |0.30 = = Demand atINl [050  -2{2{%
Kl gan  [1.00 %lél
LAl 0.05 é‘%l Seconds
LEAD  |50.00 élél Seconds
Mull Current— [10.00 %‘ = mh Fanward acting j

64 Woodward



Manual 26320V3 5009C PCI Software

Setting are similar as the one used for Pl type (see explanations above)

LAG (ms) dflt=0.05(0.05,50000)
Set the LAG value
This number can be tuned in Run Mode/ under valve calibration and Service
mode .

LEAD (ms) dflt=50(50,50000)
Set the LAG value
This number can be tuned in Run Mode/ under valve calibration and Service
mode .

Actuator card A/C106

Feedback 1 dfit=type A
The position transducer must be an LVDT or an RVDT. The Position
Feedback Transducer Type field determines how the signals from the
transducer are interpreted. In the configuration tool, enter:

feedback 1
LVDT tupe &,

Mot uzed

LWDT type B
LWDT twpe [A-B1/S+E]

e “Not used” if no position feedback will be used.
e "A"for devices with a single pair of return wires,

e "A-B"is for devices with two pairs of return wires that have a simple
difference output.

o "(A-B)/(A+B)" is for devices with two pairs of return wires that have a
difference/sum (also known as constant sum, or D/S) output.

For devices with two pairs of return wires, the device manufacturer's
drawing should be consulted to determine if it is a difference type or
difference/sum type.

See volume 1 for more explanations.

The type of LVDT used must be similar for each redundant channel.

Pilot valve
Use Second Loop? dflt=*FALSE
Select this option if a second loop (cascade) is necessary to control the
valve.
When selected the following header will appear.
—Pilot valve
¥ SO if failed? ¥ Use degraded mode?
Feedback 1 [LVDT type & =l
Channel used I#‘-‘ﬂ 06 j
FiotGan [001 212
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Feedback 1 dflit=LVDT type A
The position transducer must be an LVDT or an RVDT. The Position
Feedback Transducer Type field determines how the signals from the
transducer are interpreted. In the configuration tool, enter:

VDT tupe A-B
LvDT type [&-B14+E]

¢ "A" for devices with a single pair of return wires,

¢ "A-B" is for devices with two pairs of return wires that have a simple
difference output.

¢ "(A-B)/(A+B)" is for devices with two pairs of return wires that have a
difference/sum (also known as constant sum, or D/S) output.

For devices with two pairs of return wires, the device manufacturer's
drawing should be consulted to determine if it is a difference type or
difference/sum type.

See volume 1 for more explanations.
The type of LVDT used must be similar for each redundant channel.

Channel used dflt=A106

Channel uzed [EylLE

Filat Gain C106
A106 and C106

Select on which channel the pilot signal is connected.
The pilot signal will be using the LVDT feedback 2 of corresponding
channel to control the valve. See volume 1 for more explanation of this loop.

Care should be taken that the cylinder LVDT is only be connected to
feedback 1, and pilot to feedback 2

SD if failed dfit=*true
Select this option if it is desired to trip the engine when all hardware signal
used for Pilot valve are FAULT.

Pilot Gain dflt =0.01 (0.001,10)
Set the gain used for the pilot deviation (null position — pilot signal). The
result will be divided by KP and added to the valve demand.

This number can be tuned in Service mode only .

Use Degraded mode dflt=*False
Select this option if it is desired to continue to run the engine when all
hardware signal used for Pilot valve are FAULT.

In this case, the 5009 will extrapolate the pilot deviation based on the LVDT
cylinder derivative signal.

Table in service mode is available to correct its action.

This mode won't be selected if Sdif failed is selected.
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Redundancy Folder

This folder will appear when Redundancy has been selected in the main page

-Redundancy 1
o !
St Prefurel ] IACT—T combo only (B4, O] ﬂ H offset I—U.UU ﬁﬁ% ™ Inverse extemal fault & signal? [if used)

[~ Inverse extemal faulk B signal? [if used]

¥ Use Atustor B selected position feedhack® — Pastion Alam D elay |5 ] Seconds [~ Allfauk SD? |

Sensor range
¥ Use Analog feedback IH-47 W 202 it for 4 md, Alarm Delay IW 2l oonds [ Use alam?

[20.00 212 ] Urits for 20 e Max difersnce level [1000 =] I auto Mferif HH alarm?

|
¥ Use Analog feedback IH-B? I—gangsm lag 5 Urits For 4 s Alamn Delay Wﬁﬁ Seconds [ Use alam?
Jonon = it for 20 mt Ma differsnce level 1000 221 5 I™" avio Xferif HH alam?

¥ Use automatic test?

Test Every|24.UU i’ﬁl Hours Test Duration |1.UU ﬁﬁ Minutes

Redundancy 1

Select Actuator concerned dflt= Act-1 combo (A&B,C)
Select the actuators outputs to be used for the redundancy manager 1.

This selection must absolutely match with the actuator type configured
under the DRIVER Folder.

Due to multiple selections possible, the redundancy 1 can be used for
HP, HP2 or for LP/LP2 valves.
A standard practice should be to use Redundancy 1 for HP only.

-“Redundancy 1

Select Actuatar concemed ACT-1 combo only | | [~ Allfault 5D7
ACT-1 combo only C

v Use Actuator B selected position fed ACT-2 cambo anly [&EE, C) Seconds
ACT-1 and ACT-2 combo [ARBLC, ALBEC)

¥ Use fnalog feedback IH-47 Actuator cards Channel 1 and2 |

The valve selection for redundancy has been explained under the Driver folder.

IH Offset dflt= 0(-12,0)%
This value is the difference in the IH demand. When IH-A is in control, IH-B
demand will be lowered by this value.

When IH-AB is in control, IH-A demand will be lowered by this value.
This will prevent any possible interference when using shuttle valves.
The offset is immediately suppressed at the transfer request, and ramp
down at a rate of 0.5%/s.

All Fault SD? dflt=*FALSE
Select this option if it is desired to trip the engine if both actuators controlled
by the redundancy manager are detected FAULT (internal detection or
external contact input )

External fault inputs inversion dflt=*FALSE
The 5009 will automatically detect if an external Fault input has been
configured under the contact input folder. If it is the case, redundancy 1 will
use them to detect a failure.

In some cases, it might be necessary to reverse the fault signal.
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[ Irwerse external Faulk & signal? (if used)
[T Irwverse external Faulk B signal? (if used)
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This selection is not relevant if there is no external contact configured.
The two actuators are ,for identification, called A and B for each redundancy
manager.

Use Actuator B selected position feedback? dflt=*TRUE
Select this option if a contact Input is used to inform the 5009 that
Actuator B (of redundancy 1) is in control of the valve

v Use Actuator B selected position feedbackt  Position Slam Delay IE.DD ﬁ’ﬁl Seconds

The 5009C, knowing which actuator is supposed to control the valve, will use this
signal to generate an alarm, in case of discrepancy.

This alarm could indicate a mechanical/hydraulic failure, independent of the
electrical control.

For example, on the dual CPC skid, the transfer valve position can be monitored,
It will indicate which CPC is really in control, regardless of the solenoid
command.

Position alarm Delay (seconds) dflt=5(0,100)
Set the delay before a position alarm is generated in case of discrepancy.
This delay is used to avoid false alarm during normal transfer.

Use analog Feedback IH-A (B) dflt=*FALSE
(Settings are similar for feedback B)
Select this option if an analog signal is used to monitor the actuator
pressure/position.

Sensgol range
¥ Use Analog feedback IH-47 Wjﬂ: A1 | its for 4 mé, Alarm Delay Im_gg :IZI: 2cecands T Use alam?
ol . . o . i 7
|2D-DD jjUnits far 20 ma, M a difference level |1U.DD = % I autofer if HH alarm

Sensor range
Set the range of the analog Pressure/position transmitter.

Valuel (units for 4 mA) dflt=1(-20000,20000)

Value2 (units for 20 mA) dflt=1(-20000,20000)
Use alarm?

Select this option if the alarm in case of difference demand-IH position is

desired.

Auto Xfer if alarm?
Select this option if it is desired to transfer the controlling actuator in case of
different IH position demand (only if IH pressure is too high).

Max difference level (%) dflt=10(0,100)
Set the maximum deviation tolerated between the actuator demand and the
corrected analog feedback.

The corrected analog signal can be set in service mode.

In some case, it is necessary to correct the analog Feedback prior to
compare it with the actuator demand. In Service mode, a curve is available
to correct it.

The Max difference alarm is used only for monitoring purpose.

It won't proceed to an automatic transfer of valve.
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Alarm Delay dflt=10(0.5,60)
Set the delay before a “Max difference level” is activated.
This delay might be necessary if some delays exist in the analog actuator
feedback, or in case of big transitions.

Use Automatic test? dfit = *FALSE
Select this option if it is desired that the 5009C perform in a regular period of
time, a temporary valve transfer, in order to verify the second actuator.

This test can only be performed if all Actuator are Healthy.

Internal test Timer is reset at any valve transfer request.

¥ Use automatic test?

Test Ever_u|24.|:||:| ﬁjl Hours Test Duration I1 .00 ﬁlﬁl Minutes

Test Every (hours) dflt 24(1,48)
Set the test period

Test duration (minutes) dflt= 1(0.5,59)
Set the test duration, before redundancy select the Actuator used before the
test.

Redundancy 2

Use redundancy 2 dflt=*FALSE
Select this option is a second redundancy manager needs to be used.

All parameters are identical as for redundancy manager 1.

Analog Inputs Folder

Analog Input #X

All Analog Inputs are entered in the same way. As functions are defined in the
5009C control, Analog Inputs are needed to read parameters and close the
control loop. If a function is defined, but a needed analog input is not provided,
the completeness check at the end of programming will inform the user and bring
him back to this page to enter the appropriate analog input. Up to eight analog
inputs can be programmed.
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.ﬁ.pplicatiunl StartSettingsl Speed Eu:untru:ull Dual redundancy | Driver Config Analog Inputs Euntactlnpulsl Cazce

—Analog Input i#1

Analog Input #5

~An

~An

~An

Mot zed
Remate Speed Setpoint

Mot ged j

Estraction/ddmizzion Input #1

Estraction/admiszion [nput #2
E =traction/ddmizzion |nput #3
Remote Extr/&dm Setpoint
Cazcade [nput #1

Cascade Input #2

Cascade Input #3

Analog Input #6
Mot Uzed j

Remote Cazcade Setpoint

Decoupling Input #1
Decoupling Input #2
Decoupling Input #3
Remote Decoupling Setpoint
baonitor process value 1

Analog Input #7
Mot Uzed j

Monitor process value 2

Monitor process value 3
b aonitor process value 4
HF gain compenzation
LP gain compenzation
Speed feed-fonward

Analog Input #8
Mot Uzed j

HOT/COLD remote input
IH-14, pozition feedback [RED1].™

Input Option  dflt = Not Used

Select one from the following list. If more than one input is needed for one
function,(i.e. Cascade Input) use a different numbered selection for each
analog function(i.e. Cascade Input #1, Cascade Input #2, Cascade Input #3)

Not Used

Remote Speed Setpoint
Extraction/Admission Input #1
Extraction/Admission Input #2
Extraction/Admission Input #3

Remote Extraction/Admission Setpoint

Cascade Input #1

Cascade Input #2

Cascade Input #3

Remote Cascade Setpoint
Decoupling Input #1
Decoupling Input #2
Decoupling Input #3

Remote Decoupling Setpoint
Monitor Analog Input#1

Device Power

Monitor Analog Input#2

Monitor Analog Input#3

Monitor Analog Input#4

HP gain compensation

LP gain compensation

Speed Feed-forward

Remote Hot/COLD input

IH-1A position feedback (RED1)
IH-1B position feedback (RED1)
IH-2A position feedback (RED2)
IH-2B position feedback (RED2)
Seal PID process Value

Select the power configuration used by the input device (Self Powered or
Loop Powered). Select the “Self Powered” setting if the input device has its
own power. Select the “Loop Powered” setting if the input device is powered

by the 5009C control.

For normal analog input, the range and units will be defined in the corresponding

Folder, relative to the selection.

Example: cascade PV range and units will be set in the CASCADE Folder.

Exception is made for the monitor inputs:
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If any monitor input is selected, then, the units, the range and usage will appear

and will be set in this folder.
Monitor input#1-4

Units:

dflt=None

“Monitorit1 Settings

|Iritg IEEEE 'I
USaQEEﬁ__j

psig

kpa
bar £ fior 4 md,

barG For 20
kotom o

akm

t'h

k# e
#hr
degC
deaF
deqgk.

Select the units used from list above. A corresponding number will be send

through Modbus, for monitoring Purpose.

Usage:

Inlet Pressure

Exhaust Prezssure
Comprezzorf] P suction
Comprezzorit? P suction
Cornpreszorfl P Discharge
Comprezzoit2 P Dizcharge

Comprezzorf2 T Suction
Comprezzorit] T Dizcharge
Compreszorf2 T Discharge
Ol preszure

il filker pressure

Cornpreszorftl T Suction b

Select the usage of the channel from the list below:
Monitor

Boiler Pressure

Inlet Pressure

Exhaust Pressure
Compressor#1 P suction
Compressor#2 P suction
Compressor#l P Discharge
Compressor#2 P Discharge
Compressor#1 T suction
Compressor#2 T suction
Compressor#1 T Discharge
Compressor#2 T Discharge

Oil Pressure

Qil filter pressure
Bearing #1 temperature
Bearing #2 temperature
Bearing #3 temperature
Bearing #4 temperature
Vibration#1

Vibration#2

Vibration#3

Vibration#4

A corresponding number will be send through Modbus, for monitoring Purpose.
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Monitor#1-4 Sensor range

Value at 4 mA dflt = 0.0 (-20000, 20000)
Set the value (in engineering units) that corresponds to 4 milliamps (mA) on
the analog input.

Value at 20 mA dflt = 100 (-20000, 20000)
Set the value (in engineering units) that corresponds to 20 milliamps (mA)
on the analog input.

Contact Inputs Folder

Application StartSetting&I Speed Eontroll Dal redundancyl Driver Eonfigl Analog Inputs  Contact [nputs | Caz

~Contact Inputs

#1 |Extemnal Trip Inputl H13 j
Py #14 MEgNE|
#2 |Extemnal Trip inputi2 Overspeed test request Jod
#3 IFIeset B15 | Start permizsive input
#16 Ovwernde MPL Fault
4 IStart command Laocal/F emate
- #17 |Femote Speed Setpoint Enable
#a IHE‘ISE speed Estr/tdm Setpt Raise
HE ILUWE[ speed #18 |Extriadm Setpt Lower
Estritdm Control Enable
#7 |Halt/'continue start zequence 13 | Extédn Manual control request —
Extritdm Deamnd R aize
#8 |NotUsed j #al ExtretdmbDemand Lower
#9 [MotUsed j # 21 |Remate Extr/adm Setpoint Enable
Cazcade Setpaint F aize
#10 INE't Used j # 22 [Cascade Setpoint Lower
Cazcade Control Enable
#N IN':'t Used j H23 Femate Cazcade Setpoint Enable
Mot |sed - Decoupling Setpaint R aise
#12 I J H24 Decoupling Setpaint Lower
Decoupling Contral Enable
_ _ Decoupling manual mode request
~Contact Input Power Configuration Remote D ecoupling 5 etpoint Enable
HPF Valve Limiter R aize
|nputs 1-3 Config IIntemaI 24 de j |hpu HF Valve L'"l!te{ Lower _T
|nputs 4-6 Config IIntemaI 24 de j Inputs 16-18 Config IInternaI 24 de j
Inputs 7-3 Config IIntemaI 24dc j Inputs 19-21 Config IIntemaI 24vidc j
Inputs 1012 Canfig [Inteinal 24vde  =|  Inputs 22-24 Config [Intemal 24vde = |

Contact Inputs

(Except for the External Trip and External Alarm contacts, each contact input
option may be configured only once. In addition, the function that the contact
input uses must be programmed or a completeness check error message will
occur. For example, to use the Cascade Control Enable contact input, the ‘Use
Cascade’ function must be programmed.)

External Trip#1
Contact Input #1 is dedicated as an External Trip input. If the contact is
open (power removed) the Control will issue a fail-safe shutdown.

External Trip#2
Contact Input #2 is also dedicated as an External Trip input. If the contact is
open (power removed) the Control will issue a fail-safe shutdown.

Reset
Contact Input #3 is dedicated as a Control Reset input. If the contact is
closed (power applied) the Control will issue a reset command.
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Start Command
Contact Input #4 is dedicated as a Control start input. If the contact is closed
(power applied) the Control will issue a start command.

Raise Speed

Contact Input #5 is dedicated as a Raise Speed Setpoint command. If the
contact is closed (power applied) the Control will raise the speed setpoint.

Lower Speed

Contact Input #6 is dedicated as a Lower Speed Setpoint command. If the
contact is closed (power applied) the Control will lower the speed setpoint.

Halt/continue start sequence
Contact Input #7 is dedicated as a halt/continue start sequence command. If
the contact is closed (power applied) the Control will select continue

sequence.

If the sequence if halted using R/L speed, PCI or Modbus, and the contact is
closed, it must be opened/closed to re-issue a continue command.

Contact Input X

Function

Scroll through the option list and select an option by clicking on it.

CONTACT INPUT

Options

Comments

Not used

Overspeed TEST

Only external test can be performed with it

Start Permissive

Must be close to authorize start / Not used after start

Override MPU Fault

Local/remote

Local is local operator panel / Remote is Modbus

Rmt SPD Setpt Enable

Extr/Adm Setpt Raise

Extr/Adm Setpt Lower

Extr/Adm control Enable

Will ramp LP if automatic enabling configured

Extr/Adm control Manual

Close edge will select manual mode open edge select auto

Extr/Adm Demand Raise

Will raise P demand in coupled mode/ P’ in decoupled mode

Extr/Adm Demand Lower

Will lower P demand in coupled mode/ P’ in decoupled mode

Rmt Ext/Adm Setpt Enable

Casc Setpt Raise

Casc Setpt Lower

Rmt Casc Setpt Enable

Decoupling Setpt Raise

Decoupling Setpt Lower

Decoupling control enable

Extr/adm must be enabled to accept this command

Decoupling control manual

Close edge will select manual mode/ open edge select auto

Rmt DCPL setpt Enable

DCPL is Decoupling

HP valve limiter Open

HP valve limiter Close

LP valve limiter Open

LP valve limiter Close

Controlled Shutdown

Set Time of day

External Trip #3

Each trip number must be different per channel

External Trip #4

I

External Trip #5

I

External Trip #6

Il

External Trip #7

I

External Trip #8

I

External Trip #9

I

External Trip #10

Il

External Alarm#1

Each external alarm number must be different per channel

74

Woodward




Manual 26320V3

5009C PCI Software

External Alarm#2

Il

External Alarm#3

I

External Alarm#4

I

External Alarm#5

I

External Alarm#6

Il

External Alarm#7

Il

External Alarm#8

I

External Alarm#9

I

External Alarm#10

Il

Feed-forward enable

Emergency min gov

If close edge and only if start-up up completed, this contact
will jump the speed reference to min governor. This function
might be used to protect process/compressor

Null speed arm

Use in conjunction with a relay configured as “null speed
detected”. Needed to reset a fault detected on the null speed
probe

Null speed permissive

Use in conjunction with a relay configured as “null speed
detected”.

Lamp test

Will energize all relay configure for LAMP usage

Redundancyl select B CMD

Command to switch to B when close/ open switch to A

Redundancyl B is selected

Feedback signal

Redundancyl IH-A fault

Used to automatically transfer the valve used

Redundancyl I|H-B fault

Used to automatically transfer the valve used

Redundancy?2 select B CMD

Command to switch to B when close/ open switch to A

Redundancy?2 B is selected

Feedback signal

Redundancy?2 IH-A fault

Used to automatically transfer the valve used

Redundancy? IH-B fault

Used to automatically transfer the valve used

Hot start-up curve selection

When closed hot curve are selected/when opened cold
curves are selected, regardless to the internal timer.

Select manual start

When close, manual start mode will be selected. When open,
the start mode set in configuration mode will be selected.

Seal manual command

When closed, seal PID will be in manual mode.

Seal PID Raise demand

Increase Seal PID output when in manual mode.

Seal PID Lower demand

Decrease Seal PID output when in manual mode.

Seal PID Raise Setpoint

Increase Seal PID Setpoint.

Seal PID Lower Setpoint

Decrease Seal PID Setpoint.

Contact Input Power Configuration

Inputs X-X Config

dflt = Internal 24Vdc

Select the contact input circuit wetting voltage used by each set of contact
inputs. Select the “Internal 24Vdc” setting if the 5009C control is supplying
the circuit’s contact input wetting voltage.
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DCPL (Decoupling) Folder

This folder will appear only if decoupling mode has been selected in the main
header.

Applicationl StartSettingsI Speed Eontroll Drual redundanc:_l,ll Extraction Controll Extraction Steam Mapl Diivver Config | Analog Inputs | Contact Inputs DEPL Contral

—Decoupling Sensor settings
Senzor Range

Decoupling Units INone 'I IU-UU ﬁlﬁl Units for 4 mé
[T.00 =12 Urits for 20 ma

—Setpoint Values Initial PID Settings
3 St |1 00 jj Units Proportional G ain |1 .on ﬁﬁ k4
Min Setpoint ID'DD jj Ul Integral Gain |1 .0n ﬁﬁ s

V¥ Use Setpoint Tracking

Setpt Init Value ID.DD ﬁﬁ Wi Derivative Fatio |1 00.00 jj/g
Setpoint Rate |1 an ﬁﬁ Units/S Dead-band ID-DU jj 4

¥ Use 420 ma Femote Decoupling Setpaint Droop ID-DD S

¥ Irwert Decoupling Input (e if Inlet pressure)

REM Senzor Range

[000 2] Uit for 4 ma
I‘I.DD 2421 nits for 20 mé,

T

Decoupling Sensor Settings

Decoupling Units:
Select one of the following: dflt = None

|M -|
pEi

psig
kpa

bar &
bar
kgdomz
atm

tih
ki
#he

Sensor range:
Set the range of the analog decoupling transmitter.
If several transmitter (#1,#2,#3) are used, they must all have the same

range.
Valuel (units for 4 mA) dflt=1(-20000,20000)
Value2 (units for 20 mA) dflt=1(-20000,20000)
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Setpoint Values

—Setpoint Yalues

bd & S etpoint I'I .00 ﬂj’ itz
ki Setpoint IEI.EIEI ﬂj’ itz

¥ Use Setpoint Tracking

Setpt Init Value 000 242 unis
Setpoint Rate I'I .00 ﬂj’ [ nitz5

¥ Use 4-20 m& Femote Decoupling 5etpaint

REM Senszor Range

000 22 ks for 4 me
[1.00 242 urits for 20 mé

[100.00 242 uritsss

Maximum Setpoint dflt = 0.0 (0, 10000)
Set the maximum decoupling setpoint. This value is the maximum setpoint
value that the decoupling setpoint can be increased/raised to (upper limit of
decoupling control).

(Must be greater than the ‘Min Setpt’ Setting)

Minimum Setpoint dflt = 0.0 (0, 1000)
Set the minimum decoupling setpoint. This value is the minimum setpoint
value that the decoupling setpoint can be decreased/lowered to (lower limit
of decoupling control).

Use Setpoint Tracking dflt = Yes
If checked, at power up, the setpoint will track the process value when
decoupling mode is disabled or in manual mode.

The tracking/Not tracking command can later be changed via Modbus/PCI
only.

If tracking is not selected, then the operator can change the setpoint at any
time.

However, to avoid any bump while decoupling automatic mode is enabled,
an internal (hidden) setpoint of the 5009C will take care of a smooth transfer
at the “not match rate” configured in Service mode.

Setpoint Initial Value dfit = 0.0 (-10000, 10000)
Enter the setpoint initialization value for the decoupling setpoint., this is the
value that the setpoint initializes to upon power-up or exiting the program

mode.
(Must be less than or equal to the ‘Max Setpt’ Setting)
Setpoint Rate—(Slow) dflt = 5.0 (0.01, 10000)

Enter the decoupling setpoint slow rate (in units per second) at which
decoupling setpoint moves when adjusted for less than 3 seconds. After 3
seconds the rate will increase to 3 times this rate. The slow rate, fast rate
time delay (defaulted to 3 seconds), and fast rate settings are all adjustable
in the PCI's Service mode.
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Use 4-20 mA Remote Decoupling Setpoint dflt = No

v Usze 4-20 mé Bemote Decoupling Setpaint

REM Senszor Range

000 212 units for 4 ma
[1o0 22 Urits for 20 me

[10000 22 Urisrs

If checked, an external 4-20mA signal can be used (configure in Analog
Input page) to change the decoupling setpoint. The decoupling control
setpoint will move to this input signal whenever the Remote decoupling
Setpoint is enabled.

REM Sensor Range

Valuel (units for 4 mA) dflt=0(-20000,20000)
Set the analog signal value for 4 mA
Value2 (units for 20 mA) dflt=1(-20000,20000)

Set the analog signal value for 20 mA

Remote Setpoint Maximum Rate dflt = 100 (0.01, 10000)
Enter the maximum desired rate that the decoupling setpoint will change for
a large step change in the Remote Extraction/Admission Setpoint signal.

Initial PID Settings

Proportional Gain dfit = 1.0 (0.0, 99.99)
Enter the DCPL PID proportional gain value. This value is used to set
decoupling control response. This value can be changed in the Run Mode
while the turbine is operating. If unknown, a recommended starting value is
1%.

Integral Gain dflt =1 (0.001, 99.99)
Enter the DCPL PID integral gain value, in repeats-per-second (rps). This
value is used to set decoupling control response. This value can be
changed in the Run Mode while the turbine is operating. If unknown, a
recommended starting value is 0.3 rps.

Derivative Ratio dflt = 100 (0.01, 99.99)
Enter the DCPL PID derivative ratio. This value is used to set decoupling
control response. This value can be changed in the Service Mode while the
turbine is operating. If unknown, a recommended starting value is 100%.

Dead-band (% of sensor range) dflt = 0 (0.0, 100)
If required, enter the deadband. typically, set between 1% and not more
than 10%.

Droop dfit = 0.0 (0.0, 100)

Enter the droop percentage. If required, typically set between 4-6% and not
more than 100%.

Invert Decoupling dflt = No
Check this box if the decoupling control action required is reverse acting. If
selected, this option will result in the HP valve (S-term) decreasing to
increase the decoupling input parameter if inlet decoupling is used.. An
example when the input would be inverted is when DCPL PID is being used
for turbine inlet pressure control.
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Cascade Folder

Applicat\onl Start Setlingsl Speed Eontroll Dual redundancy | Extraction Eontmll Ertraction Steam Map | Driver Config | Analog Inputs | Contact Inputs | DCPL Control - Cascade Control

—Cascade Sensor zettings
Sensor Range

Cascade Units INone VI 0.00 ﬁﬁ Uniks for 4 md
Cascade Uszage IEascade j 1.00 ﬁﬁ Uitz far 20 mé
—Setpoint Yalue: Initial PID Setting:
sl ]|
Max Casc Setpt I‘I 0o jj Ut Propartional Gain |1 o ﬁ’ﬁl %
. alal
MinCascSetpt [000  S&{unis htegal G [100 =f2fps Doop oo =l o
wiarming: MINAAR nust be inzide senzar range Derivative Ratio 10000 =2l
I - -
¥ Setpaint tracks at initialization Dead-band ID.DD : 2% of sensor range
Setpt at inttialization ID.DD = Units [~ Invert Cascade Input
Setpoint Rate |1 oo : = Uritsds —Speed Setpoint Yalues

SP fast rate multiplier |3.DD ﬂﬁ
Fast rate delay |2.DD 2 e Seconds

™ Use 4-20 mé. Remote Cascade Setpoint

MinSpd Setpt  [3000.00 =42 rom
Ma Spd Setpt [3000.00 =42 rom

‘wiarming: MIM /MR Must be between MIMN and MAx governar speed

Cascade Sensor settings

Cascade Units:

Select one of the following: dflt = None

pai
psig
kpa
bar A
bar
kgdocm2
atm

t‘h
ki
#he
deqC
deaF
degk.

Cascade usage

Select one of the following: dflt = cascade

Boiler prezsure
[nlet pressure
Exhauszt preszure

compreszord] suction pressure
compreszorf2 suchion pressure
compreszori] discharge pressure
compreszorfl dizcharge pressure
Load control

this setting will be converted in a number and send
through Modbus for HMI usage.

Sensor range:
Set the range of the analog cascade transmitters.
If several transmitter (#1,#2,#3) are used, they must all have the same
range

Valuel (units for 4 mA)
Value2 (units for 20 mA)

dflt=1(-20000,20000)
dflt=1(-20000,20000)

Woodward

79



5009C PCI Software Manual 26320V3

Setpoint Values

—Setpoint Yalues

Max Casc Setpt I'I 0o ﬁﬁ Uitz
Min Cazc Setpt IEI.EIEI == LLE

Wiarmninng: MIM AR nuzt be inzide senzor range

¥ Setpoint tracks at initialization

Setpt at initialization Wﬁlﬁ it
Setpoint Rate Wﬁﬁ Unitzfz
SP fast rate multiplier Wﬁlﬁ

Fast rate delay Wﬁﬁ Seconds

¥ Use 4-20 m& Femote Cascade S etpoint

Senzor Range

000 S urits for 4 ma
[1-00 =12 Urits for 20 ma

Rimt Setpt Max Rate [100.00 ﬁ]ﬁl

Maximum Setpoint dflt = 1.0 (0, 10000)
Set the maximum cascade setpoint. This value is the maximum setpoint
value that the cascade setpoint can be increased/raised to (upper limit of
cascade control).

(Must be greater than the ‘Min Setpt’ Setting)

Minimum Setpoint dfit = 0.0 (0, 1000)
Set the minimum cascade setpoint. This value is the minimum setpoint
value that the cascade setpoint can be decreased/lowered to (lower limit of
cascade control).

Use Setpoint Tracking dflt = Yes
If checked, at power up, the setpoint will track the process value when
cascade mode is disabled.

The tracking/Not tracking command can later be changed via Modbus/PCI
only.

If tracking is not selected, then the operator can change the setpoint at any
time.

However, to avoid any bump while cascade is enabled, an internal (hidden)
setpoint of the 5009C will take care of a smooth transfer at the “not match
rate” configured in Service mode.

Setpoint Initial Value dfit = 0.0 (-10000, 10000)
Enter the setpoint initialization value for the cascade setpoint., this is the
value that the setpoint initializes to upon power-up or exiting the program

mode.
(Must be less than or equal to the ‘Max Setpt’ Setting)
Setpoint Rate—(Slow) dflt = 5.0 (0.01, 10000)

Enter the cascade setpoint slow rate (in units per second) at which cascade
setpoint moves when adjusted for less than 2 seconds. After 2 seconds, the
rate will increase to 3 times this rate. The slow rate, fast rate time delay
(defaulted to 3 seconds), and fast rate settings are all adjustable in the PCI's
Service mode and below.
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SP fast rate multiply: dfit=3 (1,10)
Set this multiply factor used for the setpt rate when fast rate is selected

Fast rate delay (s) dft2(1,10)
This is the time to wait when R/L command is send to use the fast rate
settings.

Use 4-20 mA Remote Cascade Setpoint dflt = No

v Use 4-20 mé Bemote Cazcade Setpoint

Senzor Hange

[000 22 urits for 4 ma
[1-00 S urits for 20 me

Rmt Setpt Max Riate [100.00 é]jl

If checked, an external 4-20mA signal can be used (configure in Analog
Input page) to change the cascade setpoint. The cascade control setpoint
will move to this input signal whenever the Remote cascade Setpoint be
enabled.

REM Sensor Range

Valuel (units for 4 mA) dflt=0(-20000,20000)
Set the analog signal value for 4 mA
Value2 (units for 20 mA) dflt=1(-20000,20000)

Set the analog signal value for 20 mA

Remote Setpoint Maximum Rate dfit = 100 (0.01, 10000)
Enter the maximum desired rate that the cascade setpoint will change for a
large step change in the Remote cascade Setpoint signal.

Initial PID Settings

Proportional Gain dflt = 1.0 (0.0, 99.99)
Enter the cascade PID proportional gain value. This value is used to set
cascade control response. This value can be changed in the Run Mode
while the turbine is operating. If unknown, a recommended starting value is
1%.

Integral Gain dflt = 1 (0.001, 99.99)
Enter the cascade PID integral gain value, in repeats-per-second (rps). This
value is used to set cascade control response. This value can be changed in
the Run Mode while the turbine is operating. If unknown, a recommended
starting value is 0.3 rps.

Derivative Ratio dflt = 100 (0.01, 99.99)
Enter the Cascade PID derivative ratio. This value is used to set cascade
control response. This value can be changed in the Service Mode while the
turbine is operating. If unknown, a recommended starting value is 100%.

Dead-band (% of sensor range) dflt =0 (0.0, 100)
If required, enter the deadband. typically, set between 1% and not more
than 10%.

Droop dfit = 0.0 (0.0, 100)

Enter the droop percentage. If required, typically set between 4-6% and not
more than 100%.
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Invert cascade dflt = No
Check this box if the cascade control action required is reverse acting. If
selected, this option will result in the HP valve (S-term) decreasing to
increase the cascade input parameter. An example when the input would be
inverted is when cascade PID is being used for turbine inlet pressure
control.

Speed Setpoint Values

—Speed Setpoint Yalues

Min Spd Setpt | 3000.00 ﬁ]ﬁ]rpm
Max Spd Setpt  [3000.00 ﬁ]ﬁl m

Wwharming: kIR Ae bMust be between MIM and MAX governar speed

Maximum Speed Setpoint dflt = 3780 (0.0, 25000)
Enter the maximum speed setpoint that the Cascade controller can raise the
speed setpoint to. This value is used to limit the Cascade PID from over
powering the unit. (Must be less than or equal to the ‘Maximum Control
Speed Setpt’ Setting)

Minimum Speed Setpoint dflt = 3600 (0.0, 25000)
Enter the minimum speed setpoint that the Cascade controller can lower the
speed setpoint to.(Must be greater than or equal to the ‘Minimum Control
Speed Setpt’ Setting)
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5009C PCI Software

Analog Readouts Folder

E 5009 PC Interface - [Program Mode - Readouts]
% File Mode Options ‘Windows About

=10l x|
=1=x|

'%r Save To Control |

E Save ToFile |

== Load Fram File |

Contact Inputsl DCFL E-:untru:ull Cascade Control  Readouts | Flela_l,lsl Communicatio 4 I ’l

—Analog Readout #1

Feadout O ption I.-“-‘-.I:tual Speed

[0.00 ﬁ]ﬁl

4 e W alue

=~

0mhVae [10000 22

F Y

—Analog Readout #2

Feadout Option

=~

4 mé Value 000 2 omavaue 10000 22
—Analog Readout #3

Feadout Option IN at Uzed j
—Analog Readout #4

Feadout Option Mat Uzed j

—ACT #1 Combo Readout

Feadout Option Mat Uzed

—ACT #2 Combo Beadout

Feadout Option Mat Uzed

L

—Internal Level switch 1

Lewel Optionz IN ot Used

L

—Internal Level switch 2

Lewel Optionz IN ot Used

L

—Internal Level switch 3

Lewel Optionz IN ot Used

L

rlntemal Level switt:lh 4
4| C— TR

o

Analog Readout #X

All four 4-20 mA analog readouts may be configured in the same way. The
function that the readout uses must be programmed or a completeness check
error message will occur. For example, to use the Cascade Setpoint readout, the
‘Use Cascade’ function must be programmed.
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Output Option

Select one of the following:
(Not Used)

Actual Speed

Remote Speed Setpoint
Extr/Adm Input

Extr/Adm Setpoint

Rmt Extr/Adm Setpoint
Cascade Input

Cascade Setpoint

Rmt Cascade Setpoint
Decoupling Input
Decoupling Setpoint

Rmt Decoupling Setpoint
Speed Demand (s)
Extraction Demand (p)
HP Valve Limiter Setpoint
LP Valve Limiter

HP Demand

LP Demand

dflt = Not Used

HP1 driver demand

HP2 driver demand

LP1 driver demand

LP2 driver demand

Monitor input #1

Monitor input #2

Monitor input #3

Monitor input #4

IH-1A position feedback (Redundancy 1)
IH-1B position feedback (Redundancyl)
IH-2A position feedback (Redundancy 2)
IH-2B position feedback (Redundancy 2)
HP average LVDT position fdbk

LP average LVDT position fdbk

Remote 10 AO#1-4*

Setpoint Seal PID process value

Seal PID Setpoint

Seal PID output (%)

* remote IO are available only in customized 5009C version. Using second ring

software

Value at 4 mA

dflt = 0.0 (-325000, 325000)

Enter the value (in engineering units) that corresponds to 4 milliamps (mA)

on the analog output.
Value at 20 mA

dflt = 100 (-325000, 325000)

Enter the value (in engineering units) that corresponds to 20 milliamps (mA)

on the analog output.

(Must be greater than the ‘Readout 4mA Value’ Setting)

ACT1 or ACT2 combo

If any of the actuator combo output is not used to control a valve, then it can be
used as a normal analog out (4-20 mA only)
The readout options are the same as the one for regular Analog outputs

Internal level switches (#1-#4)

Lervel Options |SXeiE efa=)

ONlevel [000  2f=

OFF Lewvel

[ =42

[~ alarm Switch?
[~ 5D Switch?

o I ajor Alarm? [~ Start inhibit Switch?
I™ Run back Switch?

the 5009C can be configured to use any general signal to generate alarm/SD etc.
Four internal levels are available.
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Level Option

Select one of the following:
(Not Used)

Actual Speed

Remote Speed Setpoint
Extr/Adm Input

Extr/Adm Setpoint

Rmt Extr/Adm Setpoint
Cascade Input

Cascade Setpoint

Rmt Cascade Setpoint
Decoupling Input
Decoupling Setpoint

Rmt Decoupling Setpoint
Speed Demand (s)
Extraction Demand (p)
HP Valve Limiter Setpoint
LP Valve Limiter

HP Demand

LP Demand

On Level:

dflt = Not Used

HP1 driver demand

HP2 driver demand

LP1 driver demand

LP2 driver demand

Monitor input #1

Monitor input #2

Monitor input #3

Monitor input #4

IH-1A position feedback (Redundancy 1)
IH-1B position feedback (Redundancyl)
IH-2A position feedback (Redundancy 2)
IH-2B position feedback (Redundancy 2)

Remote 10 AO#1-4*

Setpoint Seal PID process value
Seal PID Setpoint

Seal PID output (%)

dflt=0(-20000,20000)

Set the level on the selected option used for TRUE.

Off Level:

dflt=0(-20000,20000)

Set the level on the selected option used for FALSE

If the ON level if higher than the OFF level then this internal switch will be used a
HIGH selector switch (True when signal>on level, FALSE when signal <OFF
level.

If the ON level if lower than the OFF level then this internal switch will be used as
a LOW selector switch (True when signal <on level, false when signal>OFF level.

The usage of this internal switch when the status is TRUE can be configured
according the following options

[T Alam Switch? [ Major dlarm? [T Start inhibit 5 witch?
[T 5D Switch? [T Run back Switch?

Select the option(s) desired)

Note:

Run back option will force the lower speed signal, as long as the level status is
TRUE
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Relay Folder

=
% File Mode | Options ‘Windows About Ailil
% Save To Contrel | H save To File | & Load From File |
Estraction Steam Mapl Crriver Eunhgl Analog\npulsl Cuntacllnpulsl DCPL Cumllull Cascade Control | Readouts  Relays IEUI‘HI‘HUHIC&UUHS S104/B redundant Fesd-lurwardl LI_’l
o vy g ;I
Corfiguration IN.D Contact, 24 Ydc Power j
TestRelay  [NotUsed / Disabled =l
™ Reset Clears Trip Relay Output
¥ Use External Trips In Trip Frelay Output
™ Trip Relay Energizes For Trip
~TRIP [Relay #2)
Configuration IN.U Contact, 24 Ydc Power j
TestRelay  [MotUsed / Disabled =]
ALARM([Relay #3)
Configuration W Usage W
Test Relay W
[~ Use NorLatching &larm Indication
—Relay #4 o
Function ILeve\Swwlch d Usage IUSEd far process j
Level Switch for INDI Used j
RelypOnlevel  [000 =i
RelapOfiLevel  [000 242y
Configuration W
Test Relay W
—Relay #5
Function State Indicationig Usage W
Indication of |5tall Interlack. indication d o
-

You may configure up to 9 relays in addition to the three pre-assigned relays
(Trip#1,trip#2, Alarm). Each relay can be configured to function either as a level
switch or as a state indication. An example of a level switch is a Speed Switch
(relay changes state above a certain level) and an example of a state indication
is Cascade Control Enabled (the relay energizes on the indicated state = true).

Relay Testing

Test Relay(s) Every dflt = 24 (0.0, 1000)
Enter the length of time in hours between which the selected relays in each
FT relay assembly are to be tested. Each relay output that is configured to
be tested (its “Test Relay” option set to When Contacts are open, When
Contacts are closed, or When Open or Closed) will be tested when the set
time expires. With each test, all relay outputs configured for testing will have
their individual relay’s cycled, without affecting the state of the overall relay
output. The test relay timer is reset when the program mode is exited, a
manual test command is given, and after each timed test.
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Trip Relay #1 or #2

~TRIP [Relay #1]
Canfiguration IN.EI. Contact, 24 Wdo Power j
Test Relay INl:lt Used / Dizabled j

[~ Reszet Clearz Trip Felay Output
¥ Use Extemnal Tripz In Trip Fielay Output
[ Tiip Relay Energizes Far Trip

This relay is predefined as the control’s trip command/indication output. This
relay output can be configured to energize or de-energize on a trip condition.

Configuration dflt = N.O. Contact, 24 Vdc Power
Select the configuration used for the trip relay (contacts used, power interfaced
with). Normally Open (NO) and Normally Closed(NC) options are available for
three different power sources (24Volts DC, 125Volts DC, 120 Volts AC). This
setting allows the control to correctly test the relay output, and print out the
correct wiring-list terminals and jumpers. If the relay is not being tested (the
relay’s “Test Relay” option set for Not Used/Disabled), and a wiring list is not
being utilized this option need not be selected.

Test Relay dflt = When Open or Closed
The FT relay assemblies automatically test each relay in the assembly once
every time period as entered above. This option allows that test to be disabled or
only preformed when the contacts are in a certain state. To determine if the test
needs to be disabled for one or both contact settings, see Volume 1 of this
manual.

Reset Clears Output dflt = No
When this option is checked, the trip relay will change from its shutdown
state to its normal operating state when the control is shutdown and a
control reset command is issued.

Use External Trips dflt = Yes
When this option is selected or checked, the control’s trip relay will change
to its tripped state when external trip commands (trip contact inputs) have
been sensed. When this option is not selected, the control’s trip relay will
only change state based on internal control shutdown conditions (i.e.
Overspeed, all speed inputs failed conditions).

Energize on Trip dfit = No
When selected or checked, this option reverses the conditional state of the
trip relay. Instead of de-energizing on a trip condition, the Trip relay will
energize on a trip condition. Care should be taken in using this option, in the
event of a power loss, the Trip relay will not energize.
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Alarm Relay #3

“ALARM[Relay #3]

Configuration IN.EI. Contact, 24 Ydo Power j Uszage |Used for process j
Test Relay [Mot Used / Disabled -

[ Usze Mon-Latching Alarm Indication

This relay is predefined for an alarm indication. When the 5009C control has
sensed a control alarm, this relay is energized.

Configuration dflit = N.O. Contact, 24Vdc Power
Select the configuration used for the trip relay (contacts used, power interfaced
with). Normally Open (NO) and Normally Closed(NC) options are available for
three different power sources (24Volts DC, 125Volts DC, 120 Volts AC). This
setting allows the control to correctly test the relay output, and print out the
correct wiring-list terminals and jumpers. If the relay is not being tested (the
relay’s “Test Relay” option set for Not Used/Disabled), and a wiring list is not
being utilized this option need not be selected.

Testing Configuration dflt = When Open or Closed
The FT relay assemblies automatically test each relay in the assembly once
every time period as entered above. This option allows that test to be disabled or
only preformed when the contacts are in a certain state. To determine if the test
needs to be disabled for one or both contact settings, see Volume 1 of this
manual.

Use Non-Latching Alarm Indication dflt = No

When selected or checked, this option will energize the alarm relay when an
alarm condition exists. When the alarm condition is removed, the relay will
de-energize. If this option is not checked, any alarm indication will energize
the alarm relay and the relay will remain “latched” until a control reset
command is received.

Usage: dflt= Process

This relay can be configured as a process signal or a lamp signal.
If configured as a lamp signal, any lamp test request from contact/Modbus
or PCI will energize this relay regardless of the alarm status.

Relay (#4—#12) Level Switch

Function

Level Switch

~Relay #4
Function ILE'-.-'E| Switch j llzage ILlsed for process j
Lesvel Switch for INDt Used j

Relay On Lewvel ID.UD ﬂﬁ it
Relay Off Level 000 22 unis

Configuratian IN.EI. Contact, 24 %do Power j
Test Felay INDt Jzed / Dizabled j
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The level switch option allows the relay to change state above a certain level. For
the example above, the relay will energize once the actual sensed turbine speed
goes above 3600 RPM. It will remain energized as long as the speed remains
above 3590 RPM. Once the speed drops below 3590 RPM the relay will de-
energize and remain de-energized until the speed once again reaches above
3600 RPM. This provides a level of hysteresis.

Output Option dflt = Not Used
Select one of the following:

(Not Used) HP1 driver demand
Actual Speed HP2 driver demand
Remote Speed Setpoint LP1 driver demand
Extr/Adm Input LP2 driver demand
Extr/Adm Setpoint Monitor input #1
Rmt Extr/Adm Setpoint Monitor input #2
Cascade Input Monitor input #3
Cascade Setpoint Monitor input #4

Rmt Cascade Setpoint
Decoupling Input

Decoupling Setpoint

Rmt Decoupling Setpoint

Speed Demand (s)

Extraction Demand (p)

HP Valve Limiter Setpoint

LP Valve Limiter Setpoint

HP Demand (before linearization)
LP Demand (before linearization)

Relay On Level dflt = 1.0 (-325000, 325000)
Enter the level (in the configured parameter’s units) at which the relay is to
be energized. The relay will energize once the selected parameter’s level is
at or above this setting.

Relay Off Level dflt = 0.0 (-325000, 325000)
Enter the level (in the configured parameter’s units) at which the relay will
de-energize This setting determines the switch’s hysteresis value. The relay
will remain energized until the parameter’s level lowers to a level at or below
this setting.

If the ON level if higher than the OFF level then the relay will be used a HIGH
selector switch (energized when signal>on level, de-energized when signal <OFF
level.

If the ON level if lower than the OFF level then this internal switch will be used as
a LOW selector switch (Energized when signal <on level, DE-Energized
when signal>OFF level.

Usage: dflt= Process
This relay can be configured as a process signal or a lamp signal.

If configured as a lamp signal, any lamp test request from contact/Modbus
or PCI will energize this relay regardless of the alarm status.

Configuration dfit = N.O. Contact, 24Vdc Power
Select the configuration used for the trip relay (contacts used, power interfaced
with). Normally Open (NO) and Normally Closed(NC) options are available for
three different power sources (24Volts DC, 125Volts DC, 120 Volts AC). This
setting allows the control to correctly test the relay output, and print out the
correct wiring-list terminals and jumpers. If the relay is not being tested (the
relay’s “Test Relay” option set for Not Used/Disabled), and a wiring list is not
being utilized this option need not be selected.
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Testing Configuration dflt = When Open or Closed
The FT relay assemblies automatically test each relay in the assembly once
every time period as entered above. This option allows that test to be disabled or
only preformed when the contacts are in a certain state. To determine if the test
needs to be disabled for one or both contact settings, see Volume 1 of this
manual.

Relay (#4—#12) State Indication
Function
State Indication

—Relay #4
Function IState Indication j W= | amp indication
Indication of IEngine Started j
Canfiguration IN.EI. Contact, 24 Wdc Power j
Test Relay INl:lt Used / Dizabled j

The State Indication option provides a True/False indication for any of the
options below. In the figure above, the relay will be energized whenever the
Control senses an Alarm Condition.

Indication of:
OPTIONS FOR RELAYS IF USED TO INDICATE STATE
Option Comments
Relay State Indications
Trip Relay
Shutdown Indication
Interlock Start interlock function is not used in

standard 5009C

Alarm Indication

Major Alarm Indication
Start permissive

Engine started
Overspeed Trip
Overspeed Test Enabled
Speed PID in Control
Start-up completed

Rmt Spd Setpt Active
Auto Start Seq Halted
On-Line PID Dyn Mode Can be used to determine that min
governor speed is reached

Remote (HMI only) Control Mode
Extr/Adm Control disabled
Extr/Adm Control enabling
Extr/Adm PID disabling

Extr/Adm PID in Manual
Ext/Adm in semi-auto

Rmt Extr/Adm Setpt Actv
Cascade Control Active

Rmt Casc Setpt Active

Steam map limit

DCPL Control Active DCPL=Decoupling
DCPL Control in manual
DCPL in semi-auto
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Rmt DCPL Setpt Active

HP VIv Lmtr in Control

LP VIv Lmtr in Control

AC1 driver fault

ACT?2 driver fault

ACT1-FB channell driver fault General fault/not specific to excitation
ACT1-FB channel2 driver fault General fault/not specific to excitation
Reset pulse (2 sec) Can be used to Reset Protect 203
stuck in critical

underspeed

speed control lost

feed-forward enabled

feed-forward active

Emergency min gov activated Latching/need a reset

Modbus relay

Null speed NOT armed Can be used only if null speed probe
configured

Null speed detected Can be used only if null speed probe
configured

Null speed fault Can be used only if null speed probe
configured

redundancyl select B CMD

redundancyl position error

redundancy? select B CMD

redundancy? position error

remote 10 BO#1 N/A for standard 5009C

remote 10 BO#2 N/A for standard 5009C

remote 10 BO#3 N/A for standard 5009C

remote |10 BO#4 N/A for standard 5009C

remote 10 BO#5 N/A for standard 5009C

remote IO BO#6

fault A106 CH1 Can be used to switch excitation line
for LVDT/Pilot if single LVDT is used in

site

fault C106 CH1 Il

fault A106 CH2 Il

fault C106 CH2 Il

Seal PID PV or AO fault

Seal PID in Auto mode

fault C106 CH2 1

Usage: dflt= Process
This relay can be configured as a process signal or a lamp signal.
If configured as a lamp signal, any lamp test request from contact/Modbus
or PCI will energize this relay regardless of the alarm status.

Configuration dflt = N.O. Contact, 24 Vdc Power
Select the configuration used for the trip relay (contacts used, power interfaced
with). Normally Open (NO) and Normally Closed(NC) options are available for
three different power sources (24Volts DC, 125Volts DC, 120 Volts AC). This
setting allows the control to correctly test the relay output, and print out the
correct wiring-list terminals and jumpers. If the relay is not being tested (the
relay’s “Test Relay” option set for Not Used/Disabled), and a wiring list is not
being utilized this option need not be selected.
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Testing Configuration dflt = When Open or Closed
The FT relay assemblies automatically test each relay in the assembly once
every time period as entered above. This option allows that test to be disabled or
only preformed when the contacts are in a certain state. To determine if the test
needs to be disabled for one or both contact settings, see Volume 1 of this
manual.

Communications Folder

E 5009 PC Interface - [Program Mode - Communications]

&File Mode Ophtions windows  Abook

'w Sawve To Control | E Save ToFile | (= Load From File |

Appli:atinnl Start Settingsl Speed Eu:untmll Diriver Eu:unfigl Analuglnput&l Eu:untau:tlnputsl Headoutsl Fielays Communications |SIEI.-‘-‘
—MODBUS#1 general settings
Diriver Protocal RTU - Device Mumber I'l =

—MODBUSH1:Port 1 [CPU-A or S10-A channel 3]

Port Confi ki I odbuz #1
e CPU-A By-pazzed for Modbus

Baud R ate |'| 3200 'I |H5-232 'l Communication protocal an S104-pork3
Stop Bits I'I Stop Bitz vI
Parity INu:une vI

Port 1 (CPU-A) Modbus Settings

Port Configuration Not Used
Port 1 or the CPU A communications port is a Modbus port for the 5009C
control. If the control is talking to the HMI or to any other Modbus device, it
can be connected through this port.

Driver Protocol dflt = RTU

ASCIl or RTU
Select between ASCII or RTU Modbus. The external device will determine
which type of Modbus is necessary. For the HMI RTU is defaulted. In the
event it is unknown, this field can be tuned in the Service mode to establish
communications.

Device Number dfit = 1.0 ((1.0, 246)
Enter the integer corresponding to the Modbus device number/address
required. For the HMI 1 is defaulted. In the event it is unknown, this field can
be tuned in the Service mode to establish communications.

Baud Rate dflt = 19200
Select the Baud Rate that the external device will be using when
communicating with the 5009C control. For the HMI 19200 is defaulted. In
the event it is unknown, this field can be tuned in the Service mode to
establish communications.

Stop Bits dflt =1 Stop Bit
Select the Stop Bit setting that the external device will be using when
communicating with the 5009C control. For the HMI 1 Stop Bit is defaulted.
In the event it is unknown, this field can be tuned in the Service mode to
establish communications.

92 Woodward



Manual 26320V3 5009C PCI Software

Parity dflt = None
Select the Parity setting that the external device will be using when
communicating with the 5009C control. For the HMI None is defaulted. In
the event it is unknown, this field can be tuned in the Service mode to
establish communications.

—MODBUSHZ general settings

Diriver Protocal RTU - Device Murnber I'I ﬁﬁ

—MODBUSHZ: Port 2 [CPU-B or 510-B channel 4]
CFU-E Canfig - [ disable Modbus#2 port 2 on SI0-B channel 47

[~ PCI Ta Revert Ta Port B O Part C Fault CPU-B By-paszzed for Modbus

B I-IEQE":I :‘v |F‘5'232 "l Communication protocol on SI0B-port3
Stop Bits I'I Stap Bits vI
Farity INDne vI

—Paort 3 [CPU-C) PCI Settingz

[ Use Lozal/Remate Function

v Allow Emergency Shutdown from Fun Mode

—CPUB- printer settings

Baud Rate m
Data Bits Im
Stop Bits Im
Farity Im

Echo uli; -
Flow Qff -
EndLine Character Iﬁ
[grore CR (Ife -

Port 2 (CPU-B) Settings

Port Type dflt = Not Used
Port 2 or the CPU-B communications port can be configured to function as a
Modbus Port or a printer port. The CPU-B port is the only port that has the
capability to interface with a printer.

Modbus #2
When configured as a Modbus #2 port the control can communicate with the
HMI or any other Modbus device connected to this port.

Printer
When configured as a printer port, a line printer can be utilized with the
5009C control to print alarms and trips as they occur. Reference Volume 2
of this manual for printer connection instructions. Once connected match the
printer communication settings to the CPU-B port’s settings or vice- versa.

A typical Major Alarm line would appear on a line printer as:
Alarm—Casc Input #2 Failed 1997/8/18 10:58:29.724

Woodward 93



5009C PCI Software Manual 26320V3

PCI To revert to Port B On Port C Fault dflt = No

In addition to the Port Type options above, port 2 can also be configured to
function as a backup PCI port, in the event that the Kernel-C CPU fails. If
this option is selected or checked, any fault to the Kernel-C CPU will cause
port 2 to stop any Modbus or printer communications and function as a PCI
port. This option allows a user to access the 5009C control through the PCI
program in the event that the Kernel-C CPU fails.

Once the Kernel-C CPU is restored and reset, the CPU-B port will revert
back the its original functionality (Modbus or Printer communications).

Driver Protocol dflt = RTU

Select between ASCII or RTU Modbus. The external device will determine
which type of Modbus is necessary. In the event it is unknown, this field can
be tuned in the Service mode to establish communications.

Device Number dflt = 1.0 (1.0, 246)

Enter the integer corresponding to the Modbus device number/address
required. In the event it is unknown, this field can be tuned in the Service
mode to establish communications.

Baud Rate dflt = 38400

Select the Baud Rate that the external device will be using when
communicating with the 5009C control. In the event it is unknown, this field
can be tuned in the Service mode to establish communications.

Stop Bits dflt = 1 Stop Bit

Select the Stop Bit setting that the external device will be using when
communicating with the 5009C control. In the event it is unknown, this field
can be tuned in the Service mode to establish communications.

Parity dflt = None

Select the Parity setting that the external device will be using when
communicating with the 5009C control. In the event it is unknown, this field
can be tuned in the Service mode to establish communications.

Port 3 (CPU-C) PCI Settings

Use Local/Remote dflt = No

Check this option to select the control’'s Local/Remote control logic. This
logic permits a user to lock out all control commands from one or several of
the control’s interfaces (Modbus Port 1, Modbus Port 2, contact inputs). If
not checked, the commands from all interfaces are active at all times.

When in the REMOTE control mode, the commands from all interfaces are
acted upon by the control. When in the LOCAL control mode only
commands from the control interfaces, which have been configured to have
access are acted upon. Each interface group (Modbus Port 1, Modbus Port
2, contact inputs) can be independently configured for access when LOCAL
mode is selected. The PCI program commands are active at all times and
can not be locked out. Access configuration prompts for each interface are
only visible in the PCI when the “Use Local/Remote” option is selected.
Refer to Volume 1 for more information on Local/Remote logic.

Allow Emergency Shutdown from Run Mode dflt = Yes

If this option is selected/checked, the user will be able to initiate an
emergency stop from the PCI Run Mode. If selected, a two step process is
used to avoid unwanted trips. If not selected, only a controlled shutdown is
available from the Run Mode.
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SIO A/B Redundant Folder

A 5009C PC Intetface - [Program Mode - SIDA/B redundant]

&Eile Mode Options  wWindows  About

% Save To Control | E Save To File | & Load From File |

Extraction Eontro\l Extraction Steam Mapl Diriver Configl Analog Inputsl Contact Inputsl Cazcade Contral Headoutsl Helaysl Communications  SI0A/B redundant

~Modbus #1:510-B ch 13

Port Configuration IModbus #1 vl
RS Pratocol |H5'232 'l

Baud Rate |1 3200 hd l
Stop Bite |1 Stop Bits vl
Parity INona - l

~Modbus #2: 510-A Channel 4

Port Configuration | lslslsTi: 5

RS Pratocol IHS'232 'I

Baud Rate 15200 vl
Stop Bits 1 Stop Bits vl
Parity INone vl

Modbus #1 SIO-B channel 3/Modbus #2 SIO-A Channel 4

Port configuration

Part Configuration | lels[elP:g

HS Pfl:ltl:":l:l' H I:Iljtll.J:E: tﬂ
PCI Software

Select if on SIO_B channel 3 (SIO-A Channel 4) , Modbus is used or only PCI
software.

RS Protocol

Select the communication protocol to be used.

Baud Rate dflt = 38400
Select the Baud Rate that the external device will be using when
communicating with the 5009C control. In the event it is unknown, this field
can be tuned in the Service mode to establish communications.

Stop Bits dflt =1 Stop Bit
Select the Stop Bit setting that the external device will be using when
communicating with the 5009C control. In the event it is unknown, this field
can be tuned in the Service mode to establish communications.

Parity dflt = None
Select the Parity setting that the external device will be using when
communicating with the 5009C control. In the event it is unknown, this field
can be tuned in the Service mode to establish communications.
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Feed-forward Folder

ESUUBE PC Interface - [Program Mode - Feed-forward]
$ Fle Mode Options Windows  Ahout

% saveToCorel | B SeveToRie | © LosdFromFie |

Extraction Conlro\l Extraction Steam Mapl Coriver Configl Ana\og\nputsl Conlact\nputsl Cascade Controll F\eadoulsl Relaysl Commumcalmnsl SI0A/8 redundant Feed-fonward

Feed-forward Sensor setting

.00 2 AP d s 100 2125 0 RPM for 20 mt
- "

" Feed-fi d C q

W Disabledf cascade disabled Forward DB [3 00 =12 ren

I~ Used as direct speed bias only (rpm]
¥ Use Emegency Feed-fonward?

I~Feed-forward Control 5 ettin,

Max P/ gradient (0] [10.00 ﬁlﬁ %/zeconds
Speed bias at max gradient  |10.00 é’ﬁ RPH Action duration |180.00 é’ﬁl Seconds [> 5 X Surge Time Loop]

Min P/ aradient [<0] [10.00 22 x/seconds
Speed biaz &t min gradient |-10.00 ﬁlﬁl RPM

£ Food
Max Fu/ giadient (0] [3.00 =12 #/seconds FoardDB [300 212 ppy
Speed bias at max gradient  |[150.00 :Izl: 2! APM Action duration |10.00 :IEI: 2 Seconds [typical Surge Time Loop)

Min detection P gradient (»>0]]3.00 ﬁlﬁl #lreconds
Max speed gradient [10.00 ﬁlﬁ RPM/S

This folder will appear when the feed-forward is selected in the main page.

Feed-forward Sensor Settings

Feed-forward Sensor settings

000 2l o RPM fordma 100 2|2 arRPM for 20 ma
Set the sensor values for 4 and 20 mA.
If the Feed-forward loop will be direct action, i.e. bias directly the speed, the units
are expressed in RPM.

If the Feed-forward loop is not direct action, i.e. surge valve position send; the
units are expressed in percentage.

Feed-forward Configuration Settings

| Feed-forward Configuration Settings

v Disabled if cazcade dizabled Forward DE Im— Al -I BPM
" e

[~ UUsed az direct zpeed bias only [rpm)
[~ Use Emegency Feed-fonward?

Disabled if cascade disabled dfit =*TRUE
If no speed Feed-forward is desired when cascade is disabled, then, select this
option.

Used as direct speed bias only (rpm) dflt = *FALSE

When this option is selected, the speed bias will be directly proportional to the
incoming signal.

If not selected, the speed bias will be a temporary action based on the LAG times
configured.

Do not select this option if incoming signal is the anti-surge valve position
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Used Emergency Feed-forward dflt = *FALSE

When the speed bias will be a temporary action based on the Emergency LAG
times configured.

The speed bias will act only in case of sudden valve change (opening) due to
surge detection. During normal stroke of the valve, this mode should not act on
the speed bias.

Care should be taken during calibration of this loop that the emergency bias acts
only when necessary.

Forward DB

This is a sliding Dead-band in rpm, use to avoid unnecessary small speed
corrections

Feed-forward Control Settings

~Feed-forward Control Settings

Max P/ gradient [>0)  [10.00 2|2 wsseconds

Speed bias at max gradient I‘ID.DD 2 RPM Action duration |1Bl1l]l] ﬁﬁ Seconds [> 5 X Surge Time Loop]
Min P gradient (<) [-10.00 e

Speed bias at min aradient [-10.00 2|21 RPn

Max FW gradient (>0) dflt= *10(0-300)%/s
This setting is the maximum gradient of the Feed-forward PV (antisurge valve)
possible in normal operation.

Speed bias at max gradient dflt=*10(1,300) rpm

This is the speed bias requested when Feed-forward demand (valve position
minus lagged valve position) reaches the max FW gradient.
In between, zero and Max FW gradient, speed bias will be proportional.

Min FW gradient (<0) dflt= *-10(-300-0)%/s
This setting is the minimum gradient of the Feed-forward PV (antisurge valve)
possible in normal operation.

Without hysteresis noticed, the absolute value should be equal to Max FW
gradient.

Speed bias at min gradient dflt= *10(-100,-1) rpm

This is the speed bias requested when Feed-forward demand (valve position
minus lagged valve position) reaches the min FW gradient.

In between, Min FW gradient and zero, speed bias will be proportional.

Without hysteresis noticed, the absolute value should be equal to speed bias at
max gradient.

Action duration dflt=180(0,1000)

This time should be at least equal to five times the surge time loop.

When FW signal moves Up/Downs and stays at its position, the speed bias will
ramp back to zero in more than 180 s (valve position minus lagged valve position
with time constant at 180 s).

This time should be long enough for the cascade PID to control perfectly its PV
(example suction/discharge pressure of a compressor).
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Emergency Feed-forward

This menu will appear when Emergency feed-forward is selected in Feed-forward
configuration Settings.

E Feed
Maw Pl gradient (>0] [3.00 ﬁﬁl %/seconds Foward DB [3.00 ﬁj RPH
Speed bias at max gradient |1 50.00 ﬁﬁl RPM Action duration Il 0.00 ﬁﬁ Seconds [typical Surge Time Loop)

Min detection P gradient [>D]|3.DU ﬁﬁ % /zeconds
Max speed giadient |1 0.00 == RPM/S

The emergency loop will be added to the actual speed setpoint. Its action is
always positive. It should be activated only in case of sudden FW Process value
increase.

This loop should be activated and tuned only after proper tuning of the “normal”
one.

Max FW gradient (>0) dflt=*3(0,100)
This setting is the max deviation/demand of the valve position minus lagged
valve position.

Speed bias at max gradient dflt= *150(0,300) rpm

This is the speed bias requested when Feed-forward demand (valve position
minus lagged valve position) reaches the max FW gradient.
In between, zero and Max FW gradient, speed bias will be proportional.

Min detection FW gradient (>0) dflt=*3(0.100)%/s
This setting is the minimum gradient of the Feed-forward PV (antisurge valve)
possible in normal operation.

This setting is used to trigger the Emergency loop. It should be High enough to
avoid accidental activation. During normal anti-surge stroke, emergency loop
should not be activated.

Max speed gradient dflt=*10(0,300)
This setting limit the rate of the speed bias when emergency loop is active.

Action duration dflt=*10(0,100)

This time should be equal to the surge time loop.

When FW signal moves Up and stays at its position, the speed bias will ramp
back to zero in more than 10 s (valve position minus lagged valve position with
time constant at 10 s).

This time should be long enough to dump speed oscillation due to surge, but not
too long to avoid new instability.
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Seal Gas PID Folder

This folder will appear when seal gas PID is selected in the application folder

EE[I[I'][ PC Interface - [Program Mode - Application] 1Ol x|
% File Mode Options Windows About — =] x|
% SaveToComol | B SwveToFie | B losdFomrie |
Speed Control | Driver Config | Analog Inputs | Contact Inputs | Readouts | Relavs | Communications | 510478 redundant | Feedfomarg  Seal Gas PID <
Seal Gas Sensor setling:
Sensor Range
Seal Gas Units INDne - In an é’j Urits for 4 mé
[100.00 42 Urits for 20 ma,
—Seal Gas Setpoint Yalues———— | Seal Gas PID Settin
Ll al||pits . -
tdax Seal Setpt  |100.00 # Proportional Gain - |0.55 ﬁﬁ £ Max PID output 100.00 é’ﬁlz
inSeal Setpt  |0.00 — Units . ala
megalBan 075 S Min PID output oo =2
. . alal,
Deivative oo [T0000 242 Demand atinkizization 000 -2fadx
I Setpoirt tracks at initialization Dead-band 0.00 Elj/a of sensor 1ange Demand AL rate IT 2laloy,
. A ala . Llalo . I I
Setpt at initialization ITUD 0o E’z’ Units Droop 0.00 E’Z’ Fast Dmd rats Mulllplleer ==
. ala
Setpoint Rate oo zizi Units/s ™ Invert Seal Gas FID Input Fast ot delay o0 =f]seconds
5P Fast rate multiplier IS.DD ﬁﬁ
Fast rate delay |5 i} 22 Seconds
jj ™ Automatic Raise demand if sensor failed
™ Automatic Lower demand if sersor failed
™ Manual mode oy if sensor failed

|ictive. |Contral Status: Program Mode P

The seal gas PID, is a PID controller independent from Speed controller and
extraction/Admission controller.

Its purpose is to control the seal gas pressure or any other type of process which
needs to be controlled.

To be active, an analog output must be configured for this usage. The 5009¢c
won't generate an error message if an AO is configured for Seal gas PID demand
or not.

Seal Gas Sensor Settings

—%5eal Gas Senzor settings
Senzor Range

Seal Gaz Unitz INDne ﬂ IDﬂﬂ—ﬁﬁ Unitz for 4 méd,
[1o0.00 212 Urits for 20 me,

This menu define all parameters for the analog input configured as Seal Gas
process value.

If seal gas PID is selected and no analog value is configured, an error will appear
after the configuration check.

If seal gas PID is not selected and an analog value is configured, an error will
appear after the configuration check
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Seal Gas Units

Seal Gaz Unitz Mone -

pzi
psig
kpa —
bar &
bara
kotoma
atm

tih
kgt
Hihr
deqC
deagF
degk.

Select the units used for seal gas. This is used for Modbus display only.

Sensor range

Sensor Hange

IEllIl—ile itz for 4 mé,
[100.00 ﬁ]ﬁl Units for 20 mé

Set the range of the analog Seal gas transmitters.

Valuel (units for 4 mA) dflt=1(-20000,20000)
Value2 (units for 20 mA) dflt=1(-20000,20000)

Seal Gas Setpoint Values

—Seal Gas Setpoint Yalues

Max Seal Setpt  [100.00 ﬁ]ﬁlumts
Min Seal Setpt |n.un ﬁlﬁlumts

™ Setpoint tracks at initialization

Setpt at initialization Wﬂﬁ nits
Setpoint Rate Wﬂﬁ Unitzfs
SP fazt rate multiplier Wﬂﬁ

Fast rate delay Wﬂﬁ Seconds

Max seal Setpt dflt = 100.0 (-100000,

100000)

Set the maximum Seal PID setpoint. This value is the maximum setpoint

value that the Seal PID setpoint can be increased/raised to

Min seal Setpt dflt = 0.0 (-100000, 100000)
Set the minimum Seal PID setpoint. This value is the minimum setpoint

value that the Seal PID setpoint can be decreased/lowered to

100
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Setpoint Tracks at initialization dflt = No
If checked, at power up, the setpoint will track the process value when Seal
PID is in manual mode.
The tracking/Not tracking command can later be changed via Modbus/PCI
only.
If tracking is not selected, then the operator can change the setpoint at any
time.
However, to avoid any bump while Seal PID is enabled, an internal (hidden)
setpoint of the 5009C will take care of a smooth transfer at the “not match
rate” configured in Service mode.

Setpoint at initialization dflt = 0.0 (-100000, 100000)
Enter the setpoint initialization value for the Seal gas PID setpoint., this is
the value that the setpoint initializes to upon power-up or exiting the
program mode.

Setpoint Rate—(Slow) dflt = 0.01 (0.01, 10000)
Enter the Seal PID setpoint slow rate (in units per second) at which Seal
PID setpoint moves when adjusted for less than 3 seconds. After 3 seconds,
the rate will increase to 3 times this rate. The slow rate, fast rate time delay
(defaulted to 3 seconds), and fast rate settings are all adjustable in the PCI's
Service mode and below.

SP fast rate multiply: dfit=*3 (1,10)
Set this multiply factor used for the setpt rate when fast rate is selected

Fast rate delay (s) dflt=*3(1,10)
This is the time to wait when R/L command is send to use the fast rate
settings.

Seal Gas PID Settings

—Seal Gas PID Settings

Prapartiohal G ain ID.55 = 4 Max PID cutput oo =
Intearal Gain ID.F"S :Izlrpx Min FID autput IW : als
Derivative Ratio I'IDD.DD © Diemand at initialization IW : = |4

| g
4

b4 |

4

Dead-band ID.DD % of genzor range Demand BL rate IT Aoy
I = 4 o
Clleee 0.00 Fazt Dimd rate Multipher IS.DD

I Invert Seal Gas PID Input Fazt rate delay IS.DD ﬁlﬁl zeconds

R L 3

Fy

[ Automatic Raise demand if sensor failed
[ Automatic Lower demand if sensar failed
[ Manual mode only if sensar failed

Proportional Gain dflt = 1.0 (0.0, 99.99)
Enter the Seal PID proportional gain value. This value is used to set Seal
PID control response. This value can be changed in the Run Mode while the
turbine is operating. If unknown, a recommended starting value is 1%.

Integral Gain dflt =1 (0.001, 99.99)
Enter the Seal PID integral gain value, in repeats-per-second (rps). This
value is used to set Seal PID control response. This value can be changed
in the Run Mode while the turbine is operating. If unknown, a recommended
starting value is 0.3 rps.
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Derivative Ratio dflt = 100 (0.01, 99.99)
Enter the Seal PID derivative ratio. This value is used to set Seal PID
control response. This value can be changed in the Service Mode while the
turbine is operating. If unknown, a recommended starting value is 100%.

Dead-band (% of sensor range) dflt = 0 (0.0, 100)
If required, enter the deadband. Typically, set between 1% and not more
than 10%. If not needed, set it at zero.

Droop dfit = 0.0 (0.0, 100)
Enter the droop percentage. If required, typically set between 4-6% and not
more than 100%.If not needed, set it at zero.

Invert Seal PID input dfit = No

Check this box if the Seal PID control action required is reverse acting. If
selected, this option will result in the PID output decrease decreasing to increase
the Seal PID input parameter.

Automatic raise demand if sensor failed. dflt=*false
Check this box if it is desired to have the PID output raise to 100% when
sensor if detected failed.

Automatic lower demand if sensor failed. dflt=*false
Check this box if it is desired to have the PID output lowered to 0% when

sensor if detected failed

If automatic raise box is also selected, by accident, then lower has priority.

If no automatic Raise/lower are selected, the PID will automatically goes in
manual mode and hold the PID output at the position it had 160 ms before the
failure, lagged at maximum 3 seconds (Process value Lag time multiplied by
Prop gain)

It is then possible to adjust manually the demand output at any time.

Manual mode only at sensor failed dflt=false

Check this box if the manual mode is authorized only in case of sensor
failure or analog output failure.
If not selected, it is always possible via contact input/Modbus/PCI to select
manual/auto mode.

If several AO are configured as Seal PID output, the Detection of the AO fault will
be activated only on the lower AO number configured.

For example if AO#1 and AO#2 are configured like this, the fault will be detected
only with AO#1.

If an actuator combo RB is configured as “ Seal PID output”, the failure detection
will be based on this signal.

If two RB are configured, RB#1 will be used to detect the failure.

Max PID Output dflt=*100(0,100)
This is the maximum possible demand for the Seal gas PID

Min PID Output dflt=*0(0,100)
This is the minimum possible demand for the Seal gas PID

Demand at initialization : dflt=*0(0,100)
This is the demand at boot-up
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Demand RI/L rate: dflt= *1(0,100)%/s
This is the normal rate used to raise/lower the PID output when in manual mode.

Fast Demand rate multiplier dflt=*3(1,10)
This multiplier factor will apply on the Demand R/L rate when the R/L delay is
passed.

Fast rate Delay dflt=*5(1,30) seconds

This is the delay when R/L demand is pressed, before the fast rate is activated

Save to Control

Once all the program settings have been configured, they can be saved to the
control. Click on the “Save to Control” button to initiate the save routine. When a
Save to Control command is issued, the PCI program performs a configuration
error check before any values are saved. If no configuration errors were found, a
pop-up box appears and displays “Program Configuration has passed the error
check.” and asks if you want to Re-initialize the control. Click on the “Yes” button
to exit the Program mode and initialize the control for start-up, or click the
“Cancel” button to stay in the Program mode.

If any configuration errors were detected by the save routine, the program will
display a Configuration Error box with a list of the errors detected and a brief
explanation of each. By selecting the error (line), then clicking on the “Branch”
button the program will step you to the page where the error was detected.
Double-clicking on the error will perform the same function. (The error box may
need to be moved or closed to view/modify the program settings.)

If desired once an error has been corrected it can be removed from the list by
clicking on the “Remove” button. Once all errors have been corrected, close the
Configuration Error Box by clicking on the “X” Button then try to save to the
control again by clicking the “Save To Control” Button. Continue this process until
the program informs you that the “Program Configuration has passed the error
check.” and asks if you want to Re-initialize the control. Click on the “Yes” button
to exit the Program mode and initialize the control for start-up.
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In the example below three configuration errors were detected and displayed by
the Error pop-up box. All detected errors will be listed in this folder.

E 5009 PC Interface - [Program Mode - Application] - IEI ILI

& File Mode Options ‘Windows About ;Iilll
| 'w Save To Control I E Save ToFile | & Load From File |
Application | Start Settingsl Speed Eontroll E straction Eontroll Estraction Steam Mapl Diiver Config | Analog Inputs | Contact Inputsl DCPL LI_’I

Site Mame IString‘I
Turbine Mame IString2
1D Tag IStringB

IR
Turbine Type? IE Branch | gf Hemovel |
=T 4

Usze Cascade PID? IE

s el o) 7 [ Prgm Error - Extr Analog Input
se Lualredunaancy I- Prgm Ermor - Cascade Anlg Input
Feed-fonward used? F

Ratio/Limiter Mode  |L

Operating System Yersion: YWerzion 2.09-1
Application Filename and Date: applinull]
Configuration M ame: Diflt Config 1D
|ctive, |Control Status: Program Mode &
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On the Configuration box, being displayed below, the control’'s program has
passed the program’s error check routine, and the control can be re-initialized
and put into operation. At this point, if Cancel is selected, the PCI program will
remain in program mode and the 5009C will remain in a turbine shutdown mode.
If a control reset or a control power down is experienced before the Program
Mode is exited, all changes will be lost. If Yes is selected, the 5009C control will
exit the program mode and be ready to operate the turbine. Once the 5009C
control exists the program mode all the above program changes are saved in the
control and they will take affect.

E 5009 PC Interface - [Prograrn - |EI |£|
* File Mode oOptions ‘Windows About - |E |5|

% Save To Control I E Save ToFile | (= Load From File |

Application |StartSettings| Speed Controll Diriver Eonfigl Analoglnputsl Eontacllnputsl DCPL Controll Headoutsl Hela_l,lsl Eommunicaticﬂ_’

Site Name |String’

Turbine Mame IString2

ID Tag [Sting3

Turbine Typa? Single Y alve j

Use Cascade PID? Mot Uzed -|

Usze Dual redundancy? |m x|
Feed-formard used?

|m @ Program Configuration has passed the error check., Re-Initialize Control?

Wes Cancel |

Operating System Yersion: Wersion 2.09-1
Application Filename and Date:  appl[rull]
Configuration Mame: Diflt Canfig [0
|Aictive. |Cantral is checking for configuration ermars...

After the control leaves the program mode, the original screen reappears. The
turbine is now ready to start and any of the PCI modes can be entered, including
the program mode again. See Chapter 4 for information on entering the Run
Mode and starting the turbine.

Saving the Control’s Configuration to a File

At any time when the PCI program is open and communicating with the control,

the control’s configuration can be saved to a configuration file on the computer or
to a disk.

To save the control’s configuration settings to a file:

1. Select the “Save values to file” option from the screen’s “File” menu, or from
the Program mode click on the “Save To File” button.

2. A confirmation box will then appear, asking the user to confirm this action,
and informing the user that saving the configuration file may take up to 5
minutes and that during this time exiting/entering the program mode or
making configuration changes is not recommended.

Woodward 105




5009C PCI Software Manual 26320V3

3. Once the Save request is confirmed a “Save Configuration values” box will
then appear. At this point if desired, change the save-to file name and
location (computer directory or disk), then click on the box’s “Save” button to
begin the save routine.

The name applied to the “.cfg” file cannot contain more than 5
characters before the “.cfg” (XXXXX.cfg) unless saved to a different
directory on the computer.

IMPORTANT

i E 5009 PC Interface - [Program Mode - Applicati ol

& File Mode Options ‘Windows About - IE'I!I
'W Save To Control | I save ToFile I 2> Load From File |

Application | Start Settings | 5 E——— 2 ||| el | Commricati <[
Site Name m Save in: I@ Serviink Server j - = EB-

Turbine Mame Strir

ID Tag Strir

Turbine Type?
Usze Cascade PID?

Usze Dual redundancy?
Feed-forward used?

EI=I=1=]

File name: Iturbine‘l .cfg Save |
Save as type: ISDDS Configuration File j Cancel |

Operating Syztem Yersion: Wergion 2.09-1
Application Filename and Date: appl{null]
Configuration Mame: Diflt Config 1D

|ctive, |Control Status: Program Mode &

4. The PCI program’s status panel (located in the screen’s lower left corner) will
display the different stages of the Save routine (i.e. Reading File, Reading
Configuration Values, etc.). The program will save this configuration file with
a “.cfg” extension. During the Save routine, all PCl modes can be monitored,
and any Run mode command given. It is recommended that during this
routine no Program or Service mode changes be made.

R=IE]

Dawnload File: turbinel.cfg
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5. When the Save Routine is finished a “XXX.cfg save Complete” message box
appears.

x|

@ C:1Program FilesiWoodwardServlink Serveriturbinel .cfg file save complete,

Uploading a Configuration File to the Control

Uploading a configuration file to a control can only be performed if a configuration
file has already been created and saved. This procedure may be useful when
installing multiple 5009C'’s in a plant, to verify that they each have the same
configuration. This procedure is not required when replacing any one CPU. If a
single CPU is replaced, it will be automatically configured to the settings used by
the other two CPUs, during its initialization procedure.

To Upload a stored configuration file into the control:

1. Open the PCI's Program-Change mode

2. Click on the “Load From File” button. A confirmation box will then appear
notifying the user that this function may take up to 5 minutes, and asking for

confirmation to Load anyway. Confirm the request by clicking on the box’s
“Yes” button.

Conirm ______________ x|

@ Loading walues Fram file may take up ta S minutes during which time the interface will be disabled. Load
Anyway?

= Cancel |

3. At this point a “Select 5009C Configuration file” box appears. Use the box’s
directory tools to locate and select the file, then click on the box’s “Open”
button to initiate the Upload routine.

Lewk in: Ia Servlink Server j - £ ER-
turbine1.cfg

File: name: Iturbine‘l .cfg Open |
Files of type: ISUUEI Configuration Files (7 cfg) j Cancel |

[~ Dpen as read-only
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4. A “Loading Values to control, Please wait” message box will appear during
the load routine’s operation, and the PCI program’s status panel (located in
the screen’s lower left corner) will display the different stages of the upload
routine (i.e. Reading File, Configuring Control, etc.). This step may take
several minutes.

=LY

Dawnload File: turbinel.cfg

5. When the Upload Routine is finished a “XXX.cfg load Complete” message
box appears. The configuration file loaded and used by the control is
displayed in the Program mode’s Application Folder.

X

@ C:\Program FilestWoodwardiServlink Serveriturbinel .cfg file load complete,

6. Perform any needed program changes.

7. After any or all configuration changes have been made save the new
configuration settings to the control, by clicking on the “Save To Control”
button. Refer to the Program-change mode procedure for detailed
instructions on saving a configuration to the control.
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Chapter 4.
Run Mode Procedures

Opening the Run Mode

The PCI program’s Run Mode functions as an operator interface to allow a user
to start, stop, and operate the turbine. To enter the Run Mode click on the “Run
Mode” button on the program’s main tool bar in the screen below. If the PCI
program has established communications with the control, when an open Run
Mode request is made, the Run Mode opens immediately. If the PCI program is
not communicating with the control, when an open Run Mode request is made,
the program will make communication with the control via the Server program,
then open the Run Mode. During the time, the Server program is establishing
communications with the control, a “Starting Server” indication box will appear.

The run mode is mainly used during commissioning period or in case of HMI

failure. Functions such as Alarming/shutdown conditions are not part of this
menu.

Only HMI can be used to monitor precisely all Alarm/SD conditions.

RUN MODE Screen

EWU‘JC PC Interface - [Run Mode - Start Turbine]

@ Fie Mode Optons Windows About

Shuidown | Fesetlams | oo | HP dmdjoz % LPdmdmo_u %

Stan Turbine | Spasd Conwol | Extraction Ganol | Cascadn Gontral | Viahvas Calbeeson | Soal Gas FID | Major Alams | Trip canditions |

Speed 1000 pm
RESET l]
[ Selpoint 1000 l] SET

HP Valve Limiter [28.9 ﬂx
Control status
|AT LOW IDLE

Halt Sequence
g Remaining time |0.20 minutes of  |1.00

Controlled Shutdown

[Ackve. Carivol Status. Funning
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PCl Mode & Folder Panel

This panel is located at the top of the PCI program screen and indicates the PCI
mode and folder that is opened and currently being displayed. An indication of
“5009C PC Interface—[Run Mode—Start Turbine]” indicates that the PCI
program’s RUN mode is opened and the Start Turbine folder is currently being
viewed.

E 5009 PC Interface - [Run Mode - Start T _ o] x|
ﬁ} File Mode Options | ‘Windows  About - IE‘ Iil
Shutdowen | Reset Alams | Set Time/Date | HP dmd|5.0 %

LYDT|5.0 %

Start Turbine | Speed Control | Valves |

Controlling Parameters Panel

The panel is located at the bottom of every folder, just above the Mode and
ServLink status panels and displays the control’'s mode(s) of operation, and
reason(s) for shutdown.

Mode Status Panel

This panel is located in the PCI screen’s lower most left corner and displays the
status of the PCI's PROGRAM, RUN, and SERVICE modes.

ﬂ 5009 PC Interface - [Run Mode - Start Turbine]
'ﬁ} File | Mode ©Options Windows About

e [
lime/Date

Shu Service  k Wiga Oy

& Run |

ServLink—Communications Status Panel

This panel is located at the bottom and middle of the PCI screen, and displays
the status of the ServLink program and communication link.

|Active. |Cantral Status: Running ,eil

Run Mode—Tool Bar

The Run Mode tool bar has Run Mode specific command buttons and valve
position information. The Tool Bar is accessible from all Run Mode folders. The
valve position information displays position in percent open for one control valve
or two depending on the configuration. The number and type of buttons, which
appear in this tool bar, also depend on the control’s configuration.
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HP dmd|5.0 %

LvDT|5.0 yt

The following is a list of all possible tool bar buttons:

Emergency Shutdown Button

If the control is configured to allow an Emergency Shutdown to be performed via
the PCI program’s Run Mode (set in the Communications Folder in Program or
Service Modes) the Emergency Shutdown Button will appear in the tool bar. If
configured, this shutdown command uses a two-step approach. When the
Emergency Shutdown Button is selected, a confirmation pop-up box will appear
(shown below). The user must then confirm the shutdown command by clicking
on the “Emergency Shutdown” button in the pop-up confirmation box, or Cancel
the command with the “Cancel” button. After an Emergency Shutdown
confirmation is given, the control will immediately trip the turbine to a failed-safe
condition.

x|
Confirm Action

S hutdawmn | x Cancel |

Security Button

The Security button allows users to secure and unsecured critical RUN mode
settings (PID, valve calibration, and control time settings). This button is
defaulted to its locked (secured) position when the RUN mode is opened, and
must be unlocked (unsecured) before any control PID setting, valve calibration
setting, or control time adjustment can be performed.

To unlock RUN mode security, click on the Security Button. At this command, a
pop-up “Password entry” box then appear. Enter the correct password. (located
in Appendix A at the end of this manual), and select the box’s “OK” button. This
action will allow all critical RUN mode settings to be adjusted.

To lock RUN mode security, click on the Security Button. At this command, a
confirmation pop-up box will appear. Confirm the command by selecting the
box’s “OK” button. This action will secure all PID, valve calibration, and control
time settings.

The Security Button changes appearance according to what state the Run Mode
security logic is in. If the RUN mode security logic is locked, the “lock” in the
picture is closed. If the Run Mode security logic is unlocked, the “lock” in the
picture is opened.

_ @ Secuiy | _ G Secuiy |

LOCKED Mode UNLOCKED Mode
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Overspeed Button

Overspeed Test

This button only appears in the Speed Control folder. The Overspeed Test button
is used to display a pop-up Overspeed Test box from which an Overspeed test
can be performed. The control’'s Overspeed Test function allows an operator to
periodically increase turbine speed above its rated operating range to test the
turbine’s electrical and/or mechanical overspeed protection devices, logic and
circuitry. Reference Volume 1 Chapter 5 for overspeed testing procedures.

x|

O5PD level active

Enable 5003 Test

Enable External Test Dieelels Degel Vst |

Peak Speed |3127_34 rpm ElearPeakSpeedl

Note: the box “OSPD level active” indicate if the internal overspeed level is used
or not.

Set Time/Date Button

Set Time/D ate |

This button only appears in the Alarms folder. The Set Time/Date button is used
to pop-up a “Set Time and Date” box from which the control’s time and date can
be set. Reference the Setting Time & Date procedure located in this chapter for
time and date setting instructions.

Reset Alarms Button

Reset or Fezet Alarms |

All trip conditions must be reset before the control will allow the unit to be started.
Once an alarm condition has been corrected, an Alarm can be reset at any time
during operation.

Setting Time & Date

From the Run Mode’s Alarms folder, system time and date settings can be
changed by selecting the tool bar’'s “Set Time/Date” button. This button opens a
Time & Date edit box, from which all settings can be individually or collectively
set. If the RUN mode’s Security logic is locked, the “Set Time/Date” button
cannot be accessed. If the RUN mode’s Security logic is unlocked, the “Set Time/
Date” button can be accessed, and all clock settings changed. Reference the
Security Button section of this chapter for instructions on locking and unlocking
the Run Mode’s Security logic.
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From the Set Time & Date edit box, directly enter the time or date setting, and
then click the respective parameter’s Save button at the exact time (setting) that
you have entered. At this point, the control’'s Real Time clock will be updated,
and the edit box’s “Control Time of Day” display will reflect the change(s). Click
the “Close” or “X” buttons to close the Time and Date display box. The control's
Real Time Clock output is also displayed at the top of the folder, after the
“Current Alarms” title.

# set Time and Da x|

Year |5 Set Year |
Manth I?— Set Morth |
Day |14— Set Day |
Hour I13— Set Hour |
Mirute |3U— Set Minute |
Second [ SetSecond |

setal | Ose |

Contral Time Of Day Euosmﬂq 1301:01:49

START TURBINE Folder

E,"";-} File Mode Options Windows Ahouk

Shutdavin I Reszet Alarms | SetTimea’DaleI HP dmd 1.4 %

LvYDT|1.4 %

Start Turbine | Speed Contloll Cascade Eontroll Valves Ealibrationl Seal Gas PID |

ﬂ| Speed |31 00 rpm
s | sotpont [3100 | [3100 o] o

HP Valve Limiter |1 00.0 _1' %

Control status
|START UP COMPLETED

Controlled Shutdown |
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Start Turbine Features

The Start Turbine folder is used primarily to bring the turbine up to rated speed.
Once that has been accomplished, the remaining folders are used to bring other
controlling parameters into control. The Start Turbine folder allows the user to
change the 5009C control's Speed settings and start parameters from their PC.
The Speed input is displayed in the Speed display box at all times. The 5009C
control will attempt to control the turbine such that the Speed input matches the
Speed Setpoint. The Speed Setpoint can be manually changed by pressing the
arrow keys to the right of the Setpoint display box. The status of the Speed
controller does not effect whether the setpoint can be adjusted or not.

The rate at which the setpoint can change is set in the Program mode as Loading
gradient. The HP Valve Limiter can be manipulated from this screen. The HP
Limiter can be raised and lowered by pushing the arrows to the right of the HP
Valve Limiter display.

Reset Button

Clicking on, or selecting, the Reset button issues a reset command to the 5009C
control. This is identical to the Contact closure or the Modbus run command. This
command will reset both alarms and trips, and if all start permissive are met,
ready the turbine for the configured start procedure. This command will not start
the turbine.

Start Button

Clicking or selecting the Start button is used to issue a start command to the
5009C control. This command is identical to the Contact input or the Modbus
RUN commands. This command will initiate the configured start procedure. All
start permissives must be met before the start command is accepted.

The start Push button can also be used, when the HP ramp has been manually
moved, using R/L HP ramp commands.

If the engine is configured for automatic start, then pressing the start push button,
while engine is running, will automatically initiate an automatic raise of the HP
ramp limiter.

Continue/Halt Button

Clicking or selecting the Halt button is used to issue a halt command to the
5009C control. This command is identical to the Contact input or Modbus
Continue/Halt commands. This is used to stop the auto start procedure at any
moment and to keep the turbine at that place in the start procedure. The
Continue button is used in the same way, to reinitiate the auto start procedure
from the place that it was halted. The status of the Start Sequence is continually
displayed in the Start Seq Status display box in this folder.

After Shutdown, the autostart sequence is automatically disabled.

The operator can only request Continue if the engine is not Tripped.

Open/Close HP Limiter Buttons

The Open/close Limiter button is used to initiate the 5009C to open the HP
Limiter at the HP Valve Limiter in semi-automatic mode, or to limit the HP valve
opening.

Rate as configured in the Program Mode of the Start Turbine folder
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Speed Target Buttons

|31m:: ﬂ L|

It is possible to write directly a speed Setpoint via Modbus or PCI software.

To be accepted, this target must not set be inside a critical band

For Modbus and PCI, the target will be accepted only when a “Go to target” is
send.

Any new target will also have to receive a “Go to target”.

The Target in control is the latest one send from either Modbus#1 or Modbus#2
or PCI

When a target is send, automatically, the autostart sequence is halted.

If "continue” is re-selected via contact input, Modbus or PCI, then the Target is
disabled.

The rate at which the target will move the setpoint will still depends on the auto-
start sequence settings.

Start Mode Configurations

There are three basic types of start mode procedures (Manual/semi-
automatic/automatic). They are discussed in length in Volume 1 with all of the
different options that are available. The control's Program Mode configuration will
determine how the turbine is started.

Only if manual start mode is configured, the speed setpoint can be manipulated
when the engine speed is below Low Idle. In any other type of configuration,
speed and speed reference must be at low idle to authorize Raise setpoint
commands.

Automatic Start Sequence

With this start routine, once a Start command is issued and Speed PID in control

of the speed, the control determines whether to use the cold start routine, hot

start routine or in-between start routine, based on how long the control was

shutdown or a remote HOT/COLD analog signal or a configured contact input..

This routine will:

- Ramp the speed setpoint to a low idle speed setting, verify that turbine
speed is at or above the low idle setting.

- Holds for a set delay time,

- Ramp the speed setpoint to a medium Idle (if used) idle speed setting, and
verify that turbine speed is at or above the medium idle setting

- Holds for a set delay time

- Ramps the speed setpoint to a high idle speed setting (if configured) and
verify that turbine speed is at or above the high idle setting

- Holds for a set delay time

- Then ramps the speed setpoint to the rated speed setting.

This routine can be halted and continued at any point through PCI, Modbus or
external contact input commands. Even though configured for an automatic start,
and operator can, at any time, choose to raise or lower the speed setpoint
manually to complete a system start-up.
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If configured, Critical Speed ranges will be avoided and ramped through at the
rates configured. Once turbine speed is at or above the Rated Speed setting, the
turbine is considered to be started, and other PCI folders can be accessed from
which to control turbine operation. The above folder shows the status of the start
sequence and the remaining time that the turbine will remain at Low Idle. Once
the timer counts down to zero minutes the turbine will ramp to High Idle at the
configured rate.

Controlled Shutdown

The Controlled Shutdown button allows a user to stop the turbine in a controlled
manner. The 5009C control can be configured to ramp all controlling parameters
down to a controlled turbine stop. The 5009C uses a two-step process to initiate
the controlled shutdown. When the main Controlled Shutdown button is selected,
a separate Confirm display box will appear. The Controlled Shutdown button in
the Confirm box must be selected to initiate the controlled shutdown. If at any
time during the controlled shutdown, the operator wishes to discontinue the
shutdown, the Halt button (not shown) will return the turbine to a run mode.

x|
Confirm Action

i Controlled Shutdown | X Cancel |

Depending on the configuration, the normal SD when completed, will
- Trip the turbine
- Let the turbine reset (ready to start)
- Bring the setpoint at low Idle, and switch the control to manual
commands.

Speed Control Folder

ESOOQC PC Interface - [Run Mode - Speed Control] — Ellil
‘E} Ele Mode Options Windows About = |

Shutdown | Reset Alarms | DvsrspesdTestl SelTime/DateI %Secuﬂly I HP dmd|-0.0 %

Start Turbine  Speed Control | Valves Calibration |

Speed |0 rpm
Setpoint |-1 ﬂ SET

FID |-0.1 74 Dynamics

|READY TO START

{Select B3| [IH-E Fault [A-B difference eror P 5.00 Unit

? ressure A nits

Redundancy 1{HP?) |IH_E Selected <27 | [FAFeut S Gerence enor ) S0 i
Fosition error ressure nits

[tive [Contral Status: Running P
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Speed Control Features

The Speed Control folder is available for viewing under any configuration of the
5009C control. The Speed folder allows the user to change the 5009C control’s
Speed settings from their PC. The Speed input is displayed in the Speed display
box at all times. The 5009C control will attempt to control the turbine such that
the Speed input matches the Speed Setpoint.

The Speed Control function is active at all times. Another control function
(Decoupling Limiter) can take control of the valves, however, the Speed Control
function is still active and will control the speed.

The Speed Setpoint can be manually changed by pressing the arrow keys to the
right of the Setpoint display box. The rate at which the setpoint can change is set
in the Program mode and adjustable in the Service Mode. The output of the PID
controller is displayed in the PID display box. This output can be used to
determine if the PID is in control or if there are stability problems.

The Speed setpoint can also be turned over to the Remote Speed Setpoint by
enabling that function. The Enable/Disable button to the right of the Remote
Setpoint Status display box will enable and disable the remote setpoint function.
When the Remote Setpoint function is enabled, the Speed Setpoint will move to
the Remote Setpoint at the programmed Rmt Setpt Not Matched Rate. The
status of the Remote function is continually displayed in the Remote Status
display box if the Remote Speed function is configured in the 5009C control.

Feed-forward
When configured to use Feed-forward loop, them it is possible through Modbus
or PCI to enable this loop.

The speed Bias generated by this function will be display in a box.

Feed-Forward ID_DD I iEnable.;
IEEII:IIE _ Dizable |

Redundancy 1 or 1 and 2

iSelect B3| [IH-E Fault |AE ditference erar 5.00 Unit

o) _l Pressure A nits

Redundancy 1{HP?} |IH_B Selected Select | [IH-A Fault [A-A diference ermor = ;
I—Position error Pressure B|?- Units

When redundancy 1, or 1 and 2 are configured, then it is possible to select with
actuator output must be in control of the valve.

The (HP?) indicates that redundancy 1 should be used for HP, but this is not an
obligation.

The actual controlling valve is displayed.

The boxes below indicate the status of the actuators

IIH—EI 0] 4
IIH-ﬁ\ DK,

The box below, indicate the status of the analog feedbacks

|AI—EE difference error

I.ﬂxl-.ﬂ\ difference error
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A difference is indicated if the feedback minus demand from PID is higher than
difference tolerated, or if the analog signal is deviating form other channel (lower
signal generate an alarm).

The box below is used, when the contact “channel-B selected” is configured, and
a discrepancy is detected or when the Analog feedback is higher than the other

channel while not selected.
IPDSitiDn error

Speed Control Dynamics

The Speed Control's PID settings can be monitored and changed by selecting
the Dynamics button. If the RUN mode’s Security logic is locked, the PID’s
settings can only be monitored. If the RUN mode’s Security logic is unlocked, the
PID’s settings can be monitored and changed. Reference the Security Button
section of this chapter for instructions on locking and unlocking the Run Mode’s
Security logic.

Selecting the “Dynamics button on the Speed Control folder will allow access to
the Dynamics display box. This Speed Control Dynamics display box displays the
Speed PID dynamic settings. The Controlling Parameter display at the bottom of
the folder will inform the user when the Speed PID is in control. The Speed

Control’'s P, I, and D terms can be adjusted with the arrow buttons to the right of
each term.

x|
Qff-Line Or-Line
e R
Active Mode: Im
Save Settings |

The Speed PID uses the settings displayed in the Dynamics Display box to
determine PID response; any change to these setting will immediately effect PID
response (when the Speed PID is in-control). These values are stored in the
control's RAM memory. The box’s “Save Settings” button can be selected to
immediately upload the new values to the control's EEPROM memory. This
insures that if all power to the control is lost the PID values will be saved. If the
“Save Settings” button is not selected, the control will automatically save these
values within 15 minutes. Reference Volume 1, chapter 5 for detailed information
on adjusting PID dynamic settings.
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In the case of the Speed Control PID, two sets of PID terms are used. One in
normal speed control (Speed off-line) and one when the control is on line and
handling a load. Both sets of PID terms can be adjusted independent of whether
or not the control is on line. This allows two separate sets of dynamics for the two
basic modes of speed control (Dual-Dynamics). Care needs to be taken that the
terms changed are the correct terms for the case needed. Adjusting the PID
terms for the On-Line selection while the turbine is running Off-Line will not effect
the turbines operation, until the turbine is placed On-Line. The active state, On-
Line or Off-Line, is displayed at all times in the Active Mode display box. Both
sets of PID terms can be adjusted before speed control is in effect. This allows
the user, during initial start-up, to adjust dynamic settings before they take effect
to insure stable operation. The control can then be fined tuned, once the turbine
is up to speed. The same can be done for the Off-Line adjustments.

Overspeed Test

x|

OSPD level active

Enable 5009 Test

Enable External Test Dl el Vst |

Peak Speed |3333_43 rpm  Clear Peak Speed

An internal or external overspeed test can be performed from this folder. The
above folder shows an example of the Overspeed Test display box. This box is
displayed by selecting the “Overspeed Test” button on the Tool Bar. In order to
initiate the test, the speed set point must be at the maximum controllable setpoint
as configured in the 5009C control. The turbine must be in speed control, and all
decoupling control functions must be disabled.

Clicking the Disable Ospd Test button at any time will cause the speed set point
to ramp down to the maximum controllable setpoint. Changing the speed setpoint
is done by pushing the arrow buttons to the right of the speed and speed setpoint
or by a contact input.

Clicking the Enable 5009 Test button will allow the speed setpoint to be raised to
the Overspeed Trip Level as configured in the 5009C control. Once the speed
reaches the electrical overspeed setpoint, the 5009C will trip the turbine.

Clicking the Enable External Test button will allow the speed setpoint to be raised
to the Overspeed Test Limit as configured in the 5009C control. The mechanical
or external overspeed protection of the turbine should trip during this test. The
speed of the turbine cannot be increased past the Overspeed Test Limit.

If the speed setpoint is not changed within 60 seconds during either of the tests,
the control automatically discontinues the overspeed test. At that time, if the
speed of the turbine is above the electrical overspeed setpoint, the turbine will
trip. If it is below the electrical trip setpoint, it will ramp down to the maximum
controllable setpoint.

A Peak Speed is shown that displays the highest speed the turbine has attained
since the Clear Peak Speed button has been selected.
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Extraction and Admission Folders

These folders are only visible when the control is configured for Extraction,
Admission, or Extr/Adm types of turbines. Because there is very little difference
in the options between these folders the, descriptions for all three folders have
been combined. Depending on the type of turbine configured, the folder and
gauge titles will change from Extraction Control, Admission Control, or Extr/Adm
Control. For description purposes the Extr/Adm Folder is displayed below.

b3 5009 PC Interface - [Run Mode

=$Il File Mode Options Windows About

Shutdown | Reset Alarms Iﬁ Securty Set Time/Date I HP dmdl] 7.0 % HP217.0 % LPdmd|100.0%

LVDT|17.0 2

Start Turbmel Speed Control - Extraction Control | Cascade Eontrull Decoupling Eontroll Valvesl

ExtrfAdm |0_25
Setpoint |0_25 il Select not tlackl

Dynamics | PID |0_00 % ﬂ Select Manual |
Status IEXTRIADM Disabled ;;:I::;:J: |
. Enable remote
Remote Setpoint |0.25 @I
LP Valve Limiter |1nu_1 Tl

&clive. |Control Status: Running

Extraction/Admission Control Features

The Extraction/Admission folder allows an operator to start, operate and stop the
control's Extraction/Admission control. The Extraction/Admission input is
displayed in the Extraction/Admission display box at all times.

When configured for Extraction only turbines, Extraction control can be enabled
and disabled manually by lowering and raising the LP valve limiter, respectively,
or automatically (if so configured) by selecting the folder's Enable/Disable
buttons to the right of the Status gauge.

LP valve Limiter |_0_1 1 o7 Enable E/A
or Dizable E/A

When configured for Admission or Extr/Adm type turbines, Adm or Ext/Adm
control is enabled/disabled by selecting the Enable/Disable buttons to the right of
the Status display gauge. The status gauge displays the Extraction/Admission
Control status at all times. It is recommended with Adm or Extr/Adm turbines that
the Demand Setpoint be used to match pressure across the Adm header’'s T&T
valve, and the T&T valve opened, before Extr/Adm control is enabled. Reference
Volume 1 for all control enabling/disabling procedures.
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The control setpoint will determine what level the Extraction/Admission controller
will maintain the turbine at once enabled. The setpoint can also be manually set
to a value by using the Set button to the right of the arrow keys as described
earlier. The rate at which the setpoint can change is set in the Service mode.

When the Extraction/Admission Controller is disabled, the setpoint will remain at
the last valid setpoint and will control at that setpoint when the Extraction/
Admission controller is again enabled. If the control mode’s Setpoint Tracking
feature is active, the setpoint will track the input whenever the Extraction/
Admission Controller is disabled.

Select trackl

If configured in program mode, the control can be put in manual/automatic mode
via Modbus contact or PCl command

Celect Hanuall Select ﬁl-IlDI

when in manual mode the output of the PID will be driven by the R/L command
push button on its right

PID IUDD va ﬂ Select Hanuall

The Extraction/Admission setpoint can also be varied by a 4-20mA Remote
Extraction/Admission Setpoint signal. The 4-20mA Remote Extraction/ Admission
Setpoint information is only visible if the function is configured in the Program
mode. The Enable/Disable buttons to the right of the Remote Setpoint Status
display gauge are used to enable and disable the remote setpoint function. If
configured, the status of the 4-20mA Remote Ext/Adm function is continually
displayed in the Remote Status display gauge.

Remote Setpoint Iu_25 [E)Z::; r:nm'::ee

The output of the PID controller is displayed in the PID display gauge. This
output can be used to determine if the PID is in control or if there are stability
problems.

The LP Valve Limiter can be manipulated from this screen. The LP Limiter can
be raised and lowered by selecting the arrows to the right of the LP Valve Limiter
display box or by using the Set button as described earlier.

Status |In remote exir mode

Woodward 121



5009C PCI Software Manual 26320V3

Extraction/ Admission Control Dynamics

Ext./A x|

|t
F |1.I]I] T3 R
ol J

I |1.I]I] Y

Ll

DR |1I]I]_I]I] IR

Save Settings |

The Extraction/Admission Control's PID settings can be monitored and changed
by selecting the Dynamics button. If the RUN mode’s Security logic is locked, the
PID’s settings can only be monitored. If the RUN mode’s Security logic is
unlocked, the PID’s settings can be monitored and changed. Reference the
Security Button section of this chapter for instructions on locking and unlocking
the Run Mode’s Security logic.

Selecting the “Dynamics button on the Extraction/Admission Control folder will
allow access to the Dynamics display box. This Extraction/Admission Control
Dynamics display box displays the Extraction/Admission PID dynamic settings.
The Controlling Parameter display at the bottom of the folder will inform the user
when the Extraction/Admission PID is in control. The Extraction/Admission
Control's P, |, and D terms can be adjusted with the arrow buttons to the right of
each term.

The Extraction/Admission PID uses the settings displayed in the Dynamics
Display box to determine PID response; any change to these setting will
immediately effect PID response (when the Extraction/Admission PID is in-
control). These values are stored in the control's RAM memory. The box’s “Save
Settings” button can be selected to immediately upload the new values to the
control's EEPROM memory. This insures that if all power to the control is lost the
PID values will be saved. If the “Save Settings” button is not selected, the control
will automatically save these values within 15 minutes. Reference Volume 1,
chapter 5 for detailed information on adjusting PID dynamic settings.
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Cascade Control Folder

-loix)
{s} File Mode Options ‘Windows About == x|
Shutdaown | Reset Alarms | Set Time/D ate | % Security HP dmd|170 2 H P2|1 70 %

LvDT(17.0 24

Start Turbine I Speed Contral I Extraction Control ~ Cascade Contral | Decoupling Eontroll Val\-'esl

Cascade Input |0_00 Units

Casc Se’rpoin’r W I | Select not llackl
Cascade PID |5_00 % Dynamics |

Cascade Status IDiSEItﬂE.'Ij Eir:;l:; |
Remote Setpoint |0_75 Units IDiEEItﬂE.'d [E)::; |

Active, |Contral Status: Funning 4

Cascade Control Features

The Cascade Control folder is visible only when Cascade Control is configured
into the 5009C control. The Cascade folder allows the user to change the 5009C
control's cascade settings from their PC. The Cascade input is displayed in the
Cascade Input display box at all times. The 5009C control will attempt to control
the turbine such that the Cascade input matches the Cascade Setpoint whenever
the Cascade Controller has been enabled. The Cascade Control function can be
enabled and disabled by manually selecting the Enable/Disable buttons to the
right of the Cascade Status display box. The status box will display what mode
the Cascade Control function is in at all times.

Cascade Status |[jzahbled [liir;:hhlz |

The Cascade Setpoint can be manually changed by pressing the arrow keys to
the right of the Casc Setpoint display box. The status of the Cascade controller
does not effect whether the setpoint can be adjusted or not. The setpoint will
determine what level the Cascade controller will maintain the turbine at once
enabled.. The rate at which the setpoint can change is set in the Program mode
as Setpoint Rate. The output of the PID controller will be displayed in the
Cascade PID display box. This output can be used to determine if the PID is in
control or if there are stability problems.

Casc Setpoint |0_00 I | Select not track |
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When the Cascade Controller is disabled, the setpoint will remain at the last valid
setpoint and will control at that setpoint when the Cascade controller is again
enabled. If the Setpoint Tracking feature is, the setpoint will track the input
whenever the Cascade Controller is disabled.

The Cascade setpoint can also be varied by a 4-20mA Remote Cascade
Setpoint signal. The 4-20mA Remote Cascade Setpoint information is only visible
if the function is configured in the Program mode. The Enable/Disable buttons to
the right of the Remote Setpoint Status display gauge are used to enable and

disable the remote setpoint function. If configured, the status of the 4-20mA
Remote

Remote Setpoint |D_?5 Units Dizabled [E)ir:::;

Cascade function is continually displayed in the Remote Status display gauge.
Cascade Status I Enable
Dizabled —

Cascade Control Dynamics

Casca x|

|t
F |1.I]I] T3 R
ol J

I |1.I]I] Y
Ll

DR |1I]I]_I]I] IR

Save Settings |

The Cascade Control's PID settings can be monitored and changed by selecting
the Dynamics button. If the RUN mode’s Security logic is locked, the PID’s
settings can only be monitored. If the RUN mode’s Security logic is unlocked, the
PID’s settings can be monitored and changed. Reference the Security Button
section of this chapter for instructions on locking and unlocking the Run Mode’s
Security logic.

Selecting the “Dynamics button on the Cascade Control folder will allow access
to the Dynamics display box. This Cascade Control Dynamics display box
displays the Cascade PID dynamic settings. The Controlling Parameter display at
the bottom of the folder will inform the user when the Cascade PID is in control.
The Cascade Control's P, I, and D terms can be adjusted with the arrow buttons
to the right of each term.
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The Cascade PID uses the settings displayed in the Dynamics Display box to
determine PID response; any change to these setting will immediately effect PID
response (when the Cascade PID is in-control). These values are stored in the
control's RAM memory. The box’s “Save Settings” button can be selected to
immediately upload the new values to the control's EEPROM memory. This
insures that if all power to the control is lost the PID values will be saved. If the
“Save Settings” button is not selected, the control will automatically save these
values within 15 minutes. Reference Volume 1, chapter 5 for detailed information
on adjusting PID dynamic settings.

Decoupling Control Folder

¥ 5009 PC Interface - [Run M 1ol x|
ﬁ} File Mode Options Windows About == x|
Shutdown | Reset Alarms | Sef Time/[Date | % Security HP dmd I] 70 % HP2170 %

LVYDT17.0 25

Start Turbinel Speed Controll Extraction Eontroll Cascade Control - Decoupling Control |\-"a|ves|

Decoupling Input |0.25 Units
Decoupling Setpt I0.00 I | Select Track|

PID demand |16.99 % Select Manual|

Dynamics

Decoupling Status [EXTR/ADM Disabled Decoupling request

Quit decoupling

Remote Setpoint |1 .00 Units E?;:::Z rl::j

|Asctive. |Control Status: Funning &

Decoupling Control Features

The Decoupling folder is visible only when any Decoupling Control is configured
into the 5009C control.

The Decoupling Controller will take control of HP or LP the valves any time it is
enabled and in control.

To enable it, the extr/Adm control must first be enabled and in control of LP
(manual or automatic mode)

When configure for Inlet & speed, the decoupling PID will control directly the HP
valve, and in conjunction with the speed PID, the LP valve.

In this mode, when disabled, the PID will track the HP position as shown in the
header above.

When configure for Exhaust & speed, the decoupling PID will control directly the
LP valve, and in conjunction with the speed PID, the HP valve.
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In this mode, when disabled, the PID will track the LP valve position

The Decoupling folder allows the user to change the 5009C control’s decoupling
settings from their PC. The Decoupling input is constantly displayed in the DCPL
Input display box. Once Decoupling Control is enabled, the 5009C will be
attempting to match the input to the setpoint.

Decoupling Input |0.25 Units

The Decoupling Control function can be enabled and disabled by manually
selecting the Enable/Disable buttons to the right of the Decoupling Status display
box. The status box will display what mode the Decoupling Control function is in
at all times. As linked to the extraction status, extraction status is also indicated

Decoupling request

Decoupling Status |In Decoupled Auto mode Quit decoupling

Disabling the decoupling will not disable extraction.

Extraction PID control will be re-activated and take control of the pressure/Flow
demand (automatic or manual)

The Decoupling Setpoint can be manually changed by pressing the arrow keys to
the right of the DCPL Setpt display box. The status of the Decoupling controller
does not effect whether the setpoint can be adjusted or not. The setpoint will
determine what level the Decoupling controller will maintain the turbine to once
enabled.. The rate at which the setpoint can change is set in the Program mode
as Setpoint Rate.

When the Decoupling Controller is disabled, the setpoint will remain at the last
valid setpoint and will control at that setpoint when the Decoupling controller is
again enabled. If the Setpoint Tracking feature is active

the setpoint will track the input whenever the Decoupling Controller is disabled.

Decoupling Setpt (0.00 I | Select Track |

The output of the DCPL PID controller will be displayed in the PID display box.
This output can be used to determine if the PID is in control or if there are
stability problems. For the DCPL Limiter, the PID will ramp out of he way until the
input matches the setpoint.

Like the extraction PID, the Decoupling PID can be put in manual mode.

PID demand (80.78 o Select Manual |

Dynamics

This will allow an easy transfer from letdown station control to Decoupling
control.

In case of strong process instabilities, manual mode may also be needed.
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The Decoupling setpoint can also be varied by a 4-20mA Remote Decoupling
Setpoint signal. The 4-20mA Remote Decoupling Setpoint information is only
visible if the function is configured in the Program mode. The Enable/Disable
buttons to the right of the Remote Setpoint Status display gauge are used to
enable and disable the remote setpoint function. If configured, the status of the 4-
20mA Remote Decoupling function is continually displayed in the Remote Status
display gauge.

7 i Enable lemutel
FEmens SETPOIHT |1 00 Units Dizable remutel

Decoupling Status |In Decoupled Remote mode

Decoupling Control Dynamics

Deco x|

|t
P |1.I]I] T
|t

I |1.I]I] [
|t

DR |1.I]I] o

Save Settings |

The Decoupling Control's PID settings can be monitored and changed by
selecting the Dynamics button. If the RUN mode’s Security logic is locked, the
PID’s settings can only be monitored. If the RUN mode’s Security logic is
unlocked, the PID’s settings can be monitored and changed. Reference the
Security Button section of this chapter for instructions on locking and unlocking
the Run Mode’s Security logic.

Selecting the “Dynamics button on the Decoupling Control folder will allow
access to the Dynamics display box. This Decoupling Control Dynamics display
box displays the Decoupling PID dynamic settings. The Controlling Parameter
display at the bottom of the folder will inform the user when the Decoupling PID is
in control. The Decoupling Control’'s P, |, and D terms can be adjusted with the
arrow buttons to the right of each term.

The Decoupling PID uses the settings displayed in the Dynamics Display box to
determine PID response; any change to these setting will immediately effect PID
response (when the Decoupling PID is in-control). These values are stored in the
control’'s RAM memory. The box’s “Save Settings” button can be selected to
immediately upload the new values to the control's EEPROM memory. This
insures that if all power to the control is lost the PID values will be saved. If the
“Save Settings” button is not selected, the control will automatically save these
values within 15 minutes. Reference Volume 1, chapter 5 for detailed information
on adjusting PID dynamic settings.
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Valve Calibration Folder

Before initial operation or after a turbine overhaul where any actuator or valve
travel may have been affected, the control must be calibrated or re-calibrated to
the turbine valves.

The control uses valve position (based off of actuator drive current)
to determine turbine operating conditions and limits. The turbine
may not function correctly if the control is not correctly calibrated to
the turbine valves.

For Actuator cards, using LVDTSs, it is mandatory to calibrate each
card prior to any start. Failure to do so, may result in engine damage

and/or injuries.

Valve Calibration is performed via this folder. The above folder shows an
example of the Valve Calibration procedure folder.

If the RUN mode’s Security is Locked, calibration procedure cannot be
requested.

In order for the actuator valves to be calibrated, the turbine must be in shutdown
or “RESET” condition and turbine speed must be below 1000 RPM. The valve
calibration status gauge displays mode status at all times.

The valve calibration is using sequence steps.

The procedure below indicates how to proceed.

The same procedure applies when calibration is performed via Modbus.

Valve selection
When security is unlock, the actuator channel to be test must be selected.
The operator must know which actuator channel is connected to which valve.

NOTE: In case of communication problems during calibration, the PCI might
need must be closed/opened again.

ACT1 COMBO SELECTED j

SELECT A VALVE !
ACT2 COMBO SELECTED

ACT1KERNEL A106 SELECTED
ACT1 KERNEL C106 SELECTED
ACT2KERNEL A106 SELECTED
ACT2 KERNEL C106 SELECTED
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when selected press Enable calibration:

EMABLE Calibration

When the calibration is enable different menu will appear depending on the type
of actuator calibrated

Ready to calibrate step

For Actuator combo the menu will be as follow

b4 5009C PC Interface - [Run Mode - ¥alves Calibration]

&'}Ei\e Mode Options  Windows  About

Shutdown | Reset Alaims | Set Time/Date I % Security | HP dmd|-0.0 %
Start Turbimel Speed Contro\l Cascade Control - Valves Calibration I Seal Gas PID |
QUIT Calibration
|ACT1 COMBO SELECTED ol Lo cotvien |

START CALIBRATION PROCEDURE Manual Stroke W @ Y % Manual Rate W @IA %S
A
mA
MIN Current |4.|]|] = ACT1 COMBO
MAX Current |20.00 @ AlmA
Dither (0.00 @ AlmA

Actual Current |3 96 mA

At this stage, and only for actuator combo cards, The output can be manipulated
using Manual Stroke commands, and MIN/MAX current adjusted.
MIN Current:
this is the current for 0% demand.
MAX Current:
This is the current for 100% demand
Dither:
This is a high frequency oscillating signal added to demand, use in case of
sticky valves. Its amplitude should be limited.

Manual rate is a settings used to select the rate at which the manual rate will
move the demand. It can be tuned for ramp tests or step tests.

The calibration procedure can be aborted by pressing:

QUIT Cahbration

later in the sequence, the entire sequence must be completed to quit the
calibration procedure.
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For actuator cards, the menu will be as follow:

T 5009 PC Interface - [Run Mode - Yalves] =S
b Fl= Mods Options Windows  About

=18]x|
Shutdown Resetdlams | &b Seeuiy | Set Time/Date HP dmd|-01 2% LP dmd|0.0 %5
LVDT|0.0 %
Start Tubine | Speed Contol | Extrastion Control | Cascads Contiol | Decoupling Contiol Valves |
|ACT1 KERNEL A106 SELECTED j QUIT Calibration
START CALIBRATION PHEICEDLIRE| ACT-A106-CH1 Position LVDT on C106
Actual Current |-7.42 mA Ig_oo %

H = Fan v
HP Pilot Deviation MIN Current|-125.00 /3| ma Excitation[7.00 _ S{&{ Vot
50.00 MAX Current[125.00 2!2! ma LVDT1A[1.52  Volt
Volt
Null Current/0.00 ——| mA SRR

Gain[0.10  2{3] Dither[0.00  £/%{ A LVDT2A[1.00  Volt
KP [0.30 :I ahoo :| LVDT2B[5.00  Volt

For monitoring purpose, the LVDT signal of the Actuator card, not calibrated will
be displayed. This signal is relevant, only if it has been already calibrated.

MIN Current:
This is the minimum current possible for this card. It must match the valve
characteristics.

MAX Current:
This is the maximum current possible for this card. It must match the valve
characteristics.

Null current

This is the current to be sent when the demand matches the LVDT

feedback. At this stage, it can only be estimated.
Dither:

This is a high frequency oscillating signal added to demand, use in case of
sticky valves. It amplitude should be limited.
KP:

This is the proportional gain of the card. It is a multiply factor for Demand-
LVDT feedback).

Kl:

This is the integer Gain. This parameter is relevant only if the valve is PI, PI-
LAG or PI LEAD-LAG type (see valve type description in volume 1)

Excitation:
This is the excitation voltage used for LVDT. It can be changed if necessary.
LVDT1A
This is the voltage in the for LVDT1 input A
LVDT1B
This is the voltage in the for LVDTL1 input B
LVDT2A
This is the voltage in the for LVDT2 input A. Useful only if Pilot valve is
configured
LVDT2B

This is the voltage in the for LVDT2 input B. Useful only if Pilot valve is
configured
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GOTO MIN STEP

Once the push button

START CALIBRATION PROCEDURE

is pressed, the calibration procedure start.
It cannot be stopped, unless it is completed, or if speed is above 1000 RPM.

If during this procedure, a communication failure occurs, generating some failure
of the PCI software, close/open the PCI, and continue with the procedure.

T 5009 PC Interface - [Run Mode - Yalves]

=l=ix
&b File Mode Options ‘Windows About =%
Shutdown Reset Alams & Secuity | _Set Time/Date HP dmd|0.0 % HP2loo %
LVDT|0.0 %

Stat Turbine | Speed Contiol Valves |

|ACT1KERNEL A106 SELECTED Fl

HP Pilot Deviation ACT-A106-CH1 Position LVDT on C106

Actual Current |-7.42 mA 0.00 o,
0.00

H T |
MIN Current|-200.00 £{2{ ma Excitation|7.00 _ S{%]Vol
Gain[0.10 £/2] MAX Current[200.00 24| mA LVDT1A[1.52  Volt

Volt
Null Current[0.00 j mA LVDT1B|4.28
i = 1.00 Volt
AT MIN- GO TO MAX DIk 0.00 < wimA LVDT2A
KP [0.30 :| koo :I LVDT2B/5.00  Volt

Proportional valves:

At this stage, for proportional valve, the control is sending the minimum current

(4 mA for 4-20 mA valve/20 mA for 20-160 mA valves, or MIN current for actuator
card (PROP only))

Verify physically that the valve is fully closed, adjust if necessary the MIN current
or adjust the mechanical valve settings (preferred).

Actuator card. P, Pl, PI-LAG or Pl-lead lag

At this step, the current send by the control is NULL CURRENT minus 10 mA
(forward acting valve) or NULL Current plus 10 mA (reverse acting valve).
Adjust the null current value if necessary until the valve is fully closed.

Only a visual check of the valve will confirm that it is closed, if the other card
hasn’t been calibrated yet.

The null current value tuned in this STEP won't be probably the correct one.

When it is certain that the valve is fully closed, then press

AT MIN- GO TO MAX

The control will memorize this DATA.
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GOTO MAX STEP

When this Step is activated, the control will ask to fully open the valve.

Proportional valves:

At this stage, for proportional valves, the control is sending the maximum current
(20 mA for 4-20 mA valve, 160 mA for 20-160 mA valves, or MAX current for
actuator card (PROP only))

Verify physically that the valve is fully opened, and adjust if necessary the Max
current, or adjust the mechanical valve settings (preferred)

Leave this step only when the current is at its MAXIMUM. If “at max”
NOTICE is accidentally pressed when the current is not at its maximum, the

procedure MUST be performed again or the system MUST be put into

program mode (IO lock). Failure to do so will result in a random

calibration.
M 5008 PC Interface - [Run Mode - Valves] IMEIE|
¥ File Mode Options Windows About 1= ]
Shutdown | £ Reset Alamsl| & Secuity | Set Time/Date HP dmd|0.0 % HP2loo %
LVDT|0.0 %
Stat Turbine | Speed Contol Valves |
[SELECT A VALVE H
AT MAX- GO TO MAN ACT-A106-CH1 Position LVDT on C106
Actual Current -7.42 mA 0.00 %,

. ENPS
HP Pilot Deviation MIN Current [-200.00 212 ma Excitation|7.00  £{$] Vol
0.00 MAX Current|200.00 2/4| mA LVDT1A[1.52  Volt
Volt
Null Current[0.00  ——| mA LVDT18|4.28

Gain[0.10 24 Dither[0.00 2f&] A LVDT24[1.00  Volt
KP (030 j koo j LVDT2B|5.00 Volt

Actuator card. P, Pl, PI-LAG or Pl-lead lag

At this step, the current send by the control is NULL CURRENT plus 10 mA
(forward acting valve) or NULL Current minus 10 mA (reverse acting valve).
Adjust the null current value if necessary until the valve is fully opened.

Only a visual check of the valve will confirm that it is opened, if the other card
hasn’t been calibrated yet.

The null current value tuned in this STEP won't be probably the correct one.
The voltage of the LVDT (1A,!B) for cylinder and 2A,2B) for pilot (if used) , should
have changed compared to the previous step (at min)

If it is not the case, verify LVDT wiring.

A re-calibration might be needed, if wiring failure noticed during calibration
procedure.

When it is certain that the valve is fully opened, then press

AT MAX- GO TO MAN

The control will memorize this DATA.

From now, the LVDT should be calibrated, and it is now possible to use the
signal.
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MANUAL STROKE

5009!: PC Interface - [Run Mode - Yalves Calibration]

‘EIIEile Mode Options MWindows  About

Shutdown | Reset Alams I SatT\mafDalel %Secumy I HP dmd|-0.0 %

LvDT{59.0 %

Start Turbmel Speed Eontro\l Cascade Contiol  Valves Calibration | Seal Gaz PID |

[ACT1 KERNEL A106 SELECTED -|
HP Pilot Deviation ACT-A106-CH1 Pasition LVDT on C106
Actual Current (149.98 mA 5902 %

||].|]1 g9
Manual Stroke [59.05 %ﬁl % LVDT [59.02
Gain W @ Al Manual Rate 5.00 %ﬁ %fs

MIN Current|-200.00 2]2{ ma

MAX Current[160.00 <}4] mA LVDT1Aj3.15  Volt
Volt
Null Current[129.98 ={4] ma LVDT1Bj2.65 ¥©

m

-

COMPLETED i =
Dither[0.00 <&/ mA LVDT2A[3.80  Volt

KP[0.035 2|2 kifo531 £[4| LVDT2B2.20 Vot

When this step is activated, it is possible to manually stroke the valve using the
raise/lower command on the right of “Manual Stroke” display

Manual Stroke [0.00 éi’ %

V

The rate at which the manual stroke will move can be changed with Manual rate.

Proportional valves

The output can be manipulated using Manual Stroke commands, and MIN/MAX
current adjusted.
MIN Current:
this is the current for 0% demand.
MAX Current:
This is the current for 100% demand
Dither:
This is a high frequency oscillating signal added to demand, use in case of
sticky valves. Its amplitude should be limited.

Actuator card.(P, Pl, PI-LAG or Pl-lead lag) without PILOT

Only when this step is activated, KP, and null current can be tuned.

For P type actuator, Set a demand round 50%, and verify that the LVDT position
matches with the manual demand. If it is not the case, adjust manually the null
current until he valve is stable and demand/LVDT match.

The command

SAVE DATA

can also be used. This command will sample the actual current read and replace
the null current with this value.
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When Demand and LVDT position match, stroke UP and DOWN the valve and
adjust the gain KP and Kl (used by PI, PI-LAG or Pl-lead lag only) until the valve
response is satisfying.

Actuator card.(P, PI, PI-LAG or Pl-lead lag) with PILOT

When the valve is using a PILOT, then, the null position of the pilot and the null
current must be determined.

Stroke the valve demand until the valve moves physically.

Verify that it is stable. If not adjust the gain KP or the Pilot gain.

Gain[0.095 <4

The demand and the pilot LVDT won't probably match when stroking the valve
for the first time.

Press the push button “SAVE DATA”

When pressed, the actual current will replace the null current value, and the
actual position of the pilot valve will replace the pilot null position value.

Verify that the demand matches with the LVDT feedback.
Tune KP and Pilot gain until valve movement is satisfying.
Care should be taken with the Pilot gain, not to put it too strong.

To make sure that the valve will remain stable at all time, big step on the manual
demand must be performed.

Only when the valve movement is correct, the degraded can be tested (if used).

This calibration is quite difficult to achieve. Therefore, in service mode, under
valve driver, some estimated parameters are available.

Open the service mode. Under the driver folder, the following menu is available:

LDV¥T denvative [%/s) Pilot deviation [%]
%1 |.1|:||:|_|:||:| ﬁlﬁi 1 |1,|j|j ﬁlil

®2 [s000 22 A
%3 foon =f2 vaooo 2|2
%4 [soo0 =f2 val0s0 22
#h Wﬁlﬁl Y5 Wﬁlﬁ

# down -estimated I-E1 7744 -down estimated IBE.EIEID
# up-estimated IEDD.EIEIEI ' up -estimated |-1 8.000

Reszet Estimation |

Press reset Estimation.
In RUN mode, stroke the demand up and down for a slow Manual rate.
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Collect the data.

¥ down -estimated I-E1 Fraa Y'-down estimated IEE.UDD
¥ up-estimated IEDEI.EIEIEI " up -estimated I-'I 2.000

Reset again the estimation; change the manual rate to stroke, and stroke again
UP and down the valve.

Collect the data.

Change the (X1,Y1), (X2,Y2), (X4,Y4), (X5,Y5).

(X3,Y3)should remain at (0,0).

Disconnect the Pilot LVDT signal.

Degraded mode active

Verify that the message appears.

Stroke manually the valve and check it stability when the Degraded mode is
active.

If the valve is not stable enough, tune first the pilot gain.
If these parameters have no effects, Tune/Adjust the curve in service mode.

Once the stroke is stable for slow and fast manual rate, then reconnect the pilot,
press reset to leave the degraded mode, and verify again the stability.

COMFPLETED

When valve stroke is correct, then press

The calibration procedure will go back to the first step “ready to calibrate.

QUIT Calibration
The push button will appear again.

If it is desired to perform again the calibration then refer to the beginning of the
chapter.

As long as the calibration procedure is activated, the engine is not ready to start.
Press QUIT to quit the calibration procedure.

When using Actuator card channels, each card must be calibrated
NOTICE separately. Do not forget to calibrate the second card, prior to

attempt any start-up.

software is not designed to handle two HP valves with cascade loop.

When using Actuator card channels with cascade loop, only one HP
NOTICE valve can be configured like this, and only one LP valve. The

The calibration values are stored in the control's RAM memory. The box’s “Save
Settings” button can be selected to immediately upload the new values to the
control's EEPROM memory. This insures that if all power to the control is lost the
values will be saved. If the “Save Settings” button is not selected, the control will
automatically save these values within 15 minutes. Reference Volume 1, Chapter
5 for detailed valve stroking instructions.
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Seal Gas PID Folder

For description purposes the Seal Gas PID Folder is displayed below.

E S009C PC Interface - [Run Mode - Seal Gas PTD]
e Fe mMode Optons Widows About

"n.-mwmm.—."gl 1 | & Socuisy | HP dmd|-0.0 % LP dmd|0.0 %
Stert Turbini | Speed Contol | Extaction Control | Decoupling Control | Vahas Calibration Seel Gos PID | Major Adars | Trip conditions |
Seal Input |-25.00 Units

Seal Setpoint 100.00 ﬁl M
Seal PiD |0.08 % ﬁ Dynamics

Manual
Seal Gas PID Status |anual E’ |Prn cess Yalue Fault

Seal Gas PID Features

This independent PID can be used for seal Gas or any other type of process,
independent from the turbine control.

The Seal Gas PID Control folder is visible only when it is configured into the
5009C control. The Seal gas PID folder allows the user to change the 5009C
control's Seal Gas settings from their PC. The Seal gas input is displayed in the
Seal Gas Input display box at all times. The 5009C control will control the PID
such that the process value input matches the Setpoint whenever the Seal PID
Controller has been put in automatic.

The Seal PID function can be put in manual/automatic selecting the Manual/Auto

buttons to the right of the Seal PID Status display box. The status box will display
what mode the Control function is in at all times.

| Manual
Seal Gas PID Status MEI.I"IUE.' T PFDCESS \‘-.-"IﬁlLIE Faul‘t

When manual mode is selected, the output of the PID can be raised/ lowered
using the arrows on the right of the PID output box.

Seal PID |I1DE %% Dynamics

When Manual mode is selected it can be decide to have the setpoint to track or
not the process value using the Track/Not track commands

Select track |
Seal Setpoint |1 00.00 I =
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When track is not selected, the Seal Setpoint can be manually changed, by
pressing the arrow keys to the right of the Seal.

Seal Setpoint |100.00 % _Select track |

In any cases, if track is not selected, and the control is in manual, to avoid any
bump, when the difference between the SP and PV is too big, the 5009C will
internally first ramp the Setpoint from the Process value to the desired Setpoint

Seal PID Control Dynamics

ﬂ

P ||J.55c| ﬁﬁl
| |u.?50 %ﬁ
DR [100.000 é}ﬁ

DB ID.DEID é’ﬁ 5
Droop ID-DUU éﬁl %

Sawve Settings |

The Seal Gas PID settings can be monitored and changed by selecting the
Dynamics button. If the RUN mode’s Security logic is locked, the PID’s settings
can only be monitored. If the RUN mode’s Security logic is unlocked, the PID’s
settings can be monitored and changed. Reference the Security Button section of
this chapter for instructions on locking and unlocking the Run Mode’s Security
logic.

Selecting the “Dynamics button on the Seal Gas Control folder will allow access
to the Dynamics display box. This Dynamics display box displays the Seal PID
dynamic settings. The Seal Control's P, I, and DR terms can be adjusted with the
arrow buttons to the right of each term.

Additional parameters such as DB (dead-band) and Droop are also available.

The Seal PID uses the settings displayed in the Dynamics Display box to
determine PID response; any change to these setting will immediately effect PID
response (when the PID is in Auto). These values are stored in the control’s
RAM memory. The box’s “Save Settings” button can be selected to immediately
upload the new values to the control's EEPROM memory. This insures that if all
power to the control is lost the PID values will be saved. If the “Save Settings”
button is not selected, the control will automatically save these values within 15
minutes. Reference Volume 1, chapter 5 for detailed information on adjusting PID
dynamic settings.
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Major Alarms Folder

T8 5000C PC Interface - [Run Mode - Major Alarms]

=l=lx
@) Fe Mode Optons Windows About =] x|
[rasatAams ]| HP dmd[0.0 % LP dmd(100.0 %
Stoet Turtine | Spaed Control | Extraction Corired | Decouping Contol | Viahvers Calibeotion | Seal Gas PID. Majcr Alasms | Tivp conditons |
Time Current Alarms Sys. Time: 06/07/28 11:16:58.807
DE/D7/28 10:44:39.557 power supply?2 fault

D6/07/28 10:44:39.075 Any relay fault
06/07/28 10:44:38.592 5009 ripped

[ Control Stntus. Funning

This folder will indicates only the Major alarms active.
The date and the time of the alarm occurrence are sampled and displayed.

Any “normal” Alarm won't be displayed in this folder

Trip Conditions Folder

H 50000 PC Interface - [Run Mode - Trip conditions]

=15l
@» Fle Mode Optors Windows  About =] x|
[RasotAlsma ) HPdmd[00 % LP dmd0D %
Sxert Turbine | Spoed Control | Extracton Contol | upiing | | Seni Gas P | Ma T
Time Current Trips Sys. Time: 06/07/28 11:20:29.749 |
06/07/28 11:19:42.066 Trip - External Trip #1

This folder will indicate only the Trip conditions active.

The date and the time of the Trip occurrence are sampled and displayed.
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Chapter 5.

Service Mode Procedures
]

Overview

The Service mode is accessed through the PC interface and has the same easy
to follow format as the program mode. The service mode can be used to change
control settings, test control hardware, and calibrate control inputs/outputs while
the unit is on-line (operating at any load). The parameters that are tuned in the
service mode may affect system performance. Caution is advised when tuning
any parameter with the turbine not shutdown. The Service Mode cannot be used
to operate the turbine or to perform Run Mode functions. The Service Mode is to
be used for internal adjustments only.

Not all page parameters are referred to or explained in this chapter.

’MPORTANT This chapter provides descriptions for parameters which only exist
in the Service Mode. Refer to this Volume’s Program mode chapter
for all other page parameter descriptions.

The PCI's service mode can be accessed at any time the control is powered up.
In order to enter the Service mode click on the Service Mode button or select the
appropriate Service option from the Mode pull down menu as shown below.

5009 PC Interface

File | Mode ©Options ‘Windows About

% ST t | - i DfF-Lite @ Run Mode I $ Service Mode I
) Change
Migww Only

Opening the Service Mode

Two Service mode options are offered within the PCI program (Service-Change,
Service-View Only). The Service-Change mode is used to change control
settings, test control hardware, and calibrate control I/O, while the turbine is in
operation or shutdown. For security purposes, the Service-Change mode is
password protected. The Service-View Only mode is used to only view Service
mode settings, while the turbine is in operation or shutdown. No Service mode
settings can be changed via the View Only mode.
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The 5009C control and PCI host computer must be connected (via a serial RS-
232 cable) before the PCI Program mode can be opened. Trying to open the PCI
Program mode without a serial connection will result in a communications error.

To enter the “Service-Change” mode click on the “Mode” button on the program’s
main tool bar, or use the program’s Mode—Service menus. Once
communications with the control has been established, the mode’s “Security
Password entry box” will appear. At this point enter the Service mode password
(reference Appendix A of this Volume).

If the PCI program is not communicating with the control, when an open Service
mode request is made, the program will make communication with the control via
the ServLink program, then open the Service mode and its Security password
box. During the time the Server program is establishing communications with the
control, a “Starting Server” indication box will appear.

x|
Enter paszward for Service mode; I

" OK X Cancel |

ﬂ 5009 PC Interface - [Service Mode - Applic
a File Mode Options ‘Windows Ahouk

'@ Save Changes | E Save ToFile | Fezet Alarms |

#pplicatian I Start Settingsl Speed Eu:nntru:nll Drriver Eonfigl &nalog Inputsl Contact Inputz | Readoutz | Rela

Site Mame IWu:u:udward
Turbine Mame INederIand

ID Tag [String3
Turbine Type? ISingIe YWalve

ze Cazcade PIDY INDt |Jzed
ze dual redundancy INDt Ilzed

K[| | K3

Feed-forward uzed? IN.;.t zed

Operating System Yersion: YWerzion 2.09-1

Application Filename and D ate: applirull)
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Save Changes

The Service Mode allows the user to change values internal to the 5009C
control. The 5009C has two copies of the internal values. One it keeps in SRAM
and the other it keeps in Non-volatile EEPROM, both on the CPU modules.
When the 5009C control is powered up or reset it transfers the values from
EEPROM to the SRAM and uses the values in SRAM. When the user makes
changes in the Service Mode, he is making changes to the SRAM values. If the
5009C control is powered down or reset before the new values are stored into
the EEPROM on the CPU modules the changes are lost and cannot be retrieved.
Clicking the Save Changes button will store the new values into the EEPROM of
the 5009C control. When the control has finished the save procedure, the display
box shown below will appear. If the “Save Changes” button is not selected, the
control will automatically save these values within 15 minutes.

5009 PC Interface - [Service Mode - App

ﬂFile Mode Options Windows  Abouk

| % Save Changes I = save TaFie | Reset Alarms |

Application | Start Settingsl Speed I:c:ntn:ull Diriver Cnnfigl &nalog Inputsl Contact Inputs | Feadouts

Site Mame IWDdeard

Turbine Mame INederIand

ID Tag IString3

Turbine Type? ISingIe Walve j

IUse Cascade PID? INDt Uszed w il
|Jze dual redundancy |N|:|t Jzed Values saved on contral.
Feed-fonward uzed? IN.;.t Uzed

Save To File

Reference the “Saving the Controls Configuration to a file” section in Chapter 3 of
this volume.

Reset Alarms

This button allows the user to issue a Reset Alarms command without switching
modes on the PCI program. This feature is useful when removing inputs or
outputs the reactivating them. a Reset command is required to reactivate an
input or output.
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Service Mode Folders

The Service Mode consists of a series of folders that allow a user to manipulate
the internal control parameters. Each folder is labeled according to it's basic
functions. To get a better idea of the functions available and a complete
description on their purposes, see Volume 1. To move between folders, click on
the folder title. As mentioned in the other modes, only the folders and the options
that are relevant will appear visible. i.e. if the application is programmed for a
single valve turbine, the extraction or admission folders will not be visible.

The Application folder has no tunable parameters available to the user. All values
are entered in the Program Mode and can not be changed. This folder also
displays the version of the 5009C’s operating software, application software, and
what configuration file is being used. The software version information is for
Woodward documentation and troubleshooting purposes only. The configuration
file information allows the user to verify which configuration file the 5009C is
using. Reference the "Saving the control’s configuration to a file” and “Uploading
a Configuration File to the Control” sections of this chapter for more information
on configuration files.

Start Settings Folder

R 5009C PC Interface - [Servio: Mode - Start Settings]
8 rle Mode Options Wndows About

W Sove Changes [ I Sove ToFile | Fleset Alams |
Application Stn Setings | Spead Coatol | Drivar Config | Anslog Inputs | Contact Inputs | Readouts | Ralay Pasitions | Ralay Sattings | CRU C i S0 C ions | Sesl Gas PO |
Stant Routne I WPMacoistanp  [10000 A, MaxHPramp 10000 Sp&{s
HF Vahoy Limser Fate 100 S& iSec [+ Lisa rotor stuck SO7
Fast RAL daly 100 al=ln,:
HP fas1 ratg muliply .00 ] % Mormal

Max Diaha spoed (PV-SF) sccopiable 11000 £ Jrem ok when spoed is sbove low idke)

Delta (F-SF) alam dolsy 10.00 ﬁi‘hwnds ™ Usa loes of cosvol rp?
[+ Use Critical Speed Avoidance [~ Use Cribeal Speed Avoidance Band #2 [~ High cribcal becomes min speed during starup?

[T Fosca spod Lowes i shckin crical band? [ Lower spand ahways st
Critical Speed Avoidonca Band 1

Minimum [34500  alalngy
Mesmum  [310000 Skaaey

[+ Use fed critical rate?

Coical Rote 20000 S 2rewsec

Stant Sequonce Settings
ColdStanpackes) 00 SHANRS  pnspesdiorHoI 00 St&een [ Uge remote HOT/COLD?

Heol Stert [¢exHRE) [a00 -35:', MRS Fullyhotdaley  [0.00 ﬁjum

Flate 1o low Idle speed
CoidRae 000 Sisleesoe HotRate 5000 2 &lermsec

Low Idla

Setport 900.00 ﬁ{jlwm ™ Use madium ldis spead? [~ Desctivase Auosan atldio specd levels?
Dieley Time (Coki)  [131 ﬁﬁmm Deley T Hot 133 Sl

qoto rated Rate

CodRete [S000  Sf$lremsee  HotRae 000 SfS{APMsac
Futed speod
7500 Sfelrem
Loading gradiant
ColdRete 500 Sf$lremsee  HotRae [1500 2| S{APMsec

Start Settings

The start settings determine many of the parameters that are available on this
folder.. Any of the functions associated with those routines can be adjusted, but
they can not be omitted if programmed or used if not programmed. The arrow
keys to the right of each parameter will adjust it either up or down.

Common parameters to change during initial start up, is the HP Valve Limiter
Rate and the V1 initial Position. They can be adjusted for a smooth and steady
transition from zero speed to governor control.
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Critical Speed Avoidance Bands

Critical speed avoidance settings can be tuned at all times. If turbine vibrations
are such that a smaller or larger critical window is required, the arrow buttons to
the right of each setting can be used to adjust the values either up or down.

Auto Sequence Settings

The Automatic Start Sequence parameters can be modified at all times with the
arrow keys to the right of each parameter, and their functions are the same as
described in the Program Mode. The display boxes to the right of the first section
shows the status of the entire start procedure. The remaining display boxes show
the time that each function of the start up procedure will take. As described in the
Program Mode, if the turbine has been shut down longer than the “hot” time and
has not been shut down for the full “cold” time, the 5009C control interpolates
between the two and displays the calculated times in these display boxes.

Speed Control Folder

M 5009C PC Interface - [Service Mode - Speed Control]
ﬂ Fle Mode Options Windows About

ﬂ« Sawve Changes | H save Ta File | ResetAlarms |

Application | Start Seftings  Speed Control | Extraction Control | Extraction Steam Map | Drivver Config | Analog Inputs Contactlnputsl Readouts | Relay Positions | |
 Setpoint Yalues

Overspeed Test Limit |2305.00 ﬁi’ RPh
Overspeed Trip Level [5395.00 -S43 mpw
Mex Control Setpoint [4676.00  =|&1RpM

Min Contral Setpoint  [4370.00 -S43 RpPM
Setpoint slow Multiply {930 é‘i’
MNarmal Rate Delay 1.00 é‘i’sgmnds

Ospel Test Auto Dshl Time: [2000 =(2l
Qverspeed test Rate |15.00 é’i’rpm]s

v Trip at Overspeed Test Limit

Mormal SD
[~ Mo SDwhen completed? [» NSD hold at Low dle? 3.00 é’ﬁl heuctime at low ilde (Min)

|7 Continu NSD after Mawx time?

Underspeed protection
I"_ Use underspeed protection?
~Remote Speed Setpt Settings

Max Speed Sefting Wé{jRPM Fimt Setpt demand W [=1=1¥]
Min Speed Setting W%RPM
MNot-Matched Delta W%ﬂ RPM
Mothatched Rate lT @ = RPM{sec
Input Deadbancd W%RPM
Input Lag-Tau W @ 2l ceconds

~Speed Sensor Settings

Speed Probe Teeth  |120 é‘i’ MNumber of Good Speed Senamlz oo
GearRain 10 To  [(000  =|=

Maximum Dewviation 10.00 é’ﬁiRPM Maximum Deviation 0.00 FiPh
Speed Failure Level  [114.24 é’i’RPM Failed Speed Sensor Overide | Cvrd ON

[ By pass Override Timer
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Setpoint Values

= Setpoint ¥alues

Owerspeed Test Limit IEDDU-UD ﬁﬁ Rk

Overzpeed Trip Level IEEDU-UD = e
Max Control Setpaint  [5000.00 ﬁ]ﬁlHPM

tin Cantrol 5 etpoint Imﬁﬁ Rk

Setpoint 2o Mulkiply I':'-3':' i’il

Mormal R ate Delay Wﬁlﬁ%mnds
Ozpd Test Auta Dzbl Time IED'DEI ﬂﬁSemnds

v Trip at Overzpeed Test Limit

The Speed Setpoint Values that are configured into the 5009C control are also

tunable in the Service Mode except for the Overspeed Test Limit setting. These
parameters can be modified at all times with the arrow keys to the right of each

parameter. The display boxes to the right of the parameters shows the status of
the turbine parameter.

Normal Rate Delay dflt = 1.0 (0.0, 100)
This value will determine how long the Setpoint Slow Rate will have to be
selected before the Setpoint Normal Rate is engaged.

The normal rate equals the loading gradient. This implies that if a Raise speed
setting command is continually given, the speed reference will raise at the slow
rate for 1 second and then raise at the normal rate after that.

Setpoint slow multiply dflt =0.3 (0.1,1)

This value will determine how slow the speed setpoint will raise or lower when
the normal Rate is not yet initiated. This rate is defaulted to 0.3 times the Normal
Rate.

Ovsp Test Auto Disable Time dflt = 60 (0.0, 1000)
This value will determine how long the user can keep the 5009C Overspeed
Tests enabled without making an adjustment to the speed setpoint. This time is
defaulted to 60 seconds.

Trip at Overspeed Test Limit dflt = Yes
This option will trip the turbine when the turbine speed reaches the Overspeed
Test Limit. The 5009C control will trip the turbine at the Overspeed Trip Level at
all times unless an External Overspeed Test has been initiated. This option
provides a fail-safe condition in case the external device does not trip before the
Overspeed Test Limit.
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If remote speed is configured, the following menu will appear.

~Remote Speed Setpt Settings

M ax Speed Setting IM%HPM Rt Setpt demand IW =]=1¥
Min Speed Setting  [3333.00 2{2]RPM
NotMatched Delta  [E0.00 2|2 APM
MNaot-Matched Hate WﬁﬁHPMJSEC
Input Deadband  [000  =f2deoy
Input Lag-T au Wﬁﬁ&acands

Max Speed Setting dfit = Max Speed Setpt (0.0, 25000)
This value will determine the maximum setting the speed setpoint is allowed to
be moved to, by the remote input. If the Remote Input is ranged to go from 0 to
4000 RPM by an external device, but the user wishes the speed to be limited to
3500—3700 RPM, this option will allow for it. The default setting is the Max
Control Setpoint.

Min Speed Setting dflt = Min Gov Setpt (0.0, 25000)
This value will determine the minimum setting the speed setpoint is allowed to be
moved to, by the remote input. The default setting is the Min Control Setpoint.

Not-Matched Delta dflt = 50 (0.1, 500)
This value determines the max deviation authorized for the remote speed
setpoint. When the deviation is above this value, the not Matched rate will be
used.

Not-Matched Rate dflt = 1 (0.1, 500)
This value determines the rate the setpoint moves when remote is enabled and
the remote input doesn’t match the actual speed setpoint.

Input Deadband dfit = 0.0 (0.0, 100)
This value will determine the deadband in the Remote Speed Input controller.
The default value is set to zero. In the event that the input signal is noisy, or
drifts, a small deadband value can be added to allow stability during normal
operation and still permit movement when needed.

Input Lag-Tau dflt = 0.0 (0.0, 10)
This value will determine the Lag delay of the Remote Speed Input. The default
value is zero. This value acts as a filter to filter-out noise on the Remote input.

Speed Sensor Settings

The Speed Sensor Settings that are configured into the 5009C control are not
tunable in the Service Mode except for the null speed sensor. The options are
listed for display purposes only. Their functions are the same as described in the
Program Mode. The display boxes to the right of the parameters shows the
status of the speed sensor inputs.
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Speed Sensor Sethings

Speed Probe Teeth IEU ﬁﬁ Number of Good 5peed Sensurs|3.E|U
GearRatio 10 To  [1000  =|=]

Masimum Devigtion  [1000 2}28{%  Masimum Deviation 0.00 | RPM
Speed Failure Level ISDD.DD =1-=IRPM Failed Speed Sensar Dverids ID'-a'rd oM

[~ By pass Overide Timer

tdaw Overide Time IED.DD : = Seconds

Number of Good Speed Sensors
Displays the number of speed sensors that the 5009C control still views as
having a valid input.

Maximum Deviation (rpm) dflt = 10 (0.0001, 0.2)
This value will determine the maximum difference between the three inputs
before an alarm is given. If one input has a value that is less or greater than the
voted-good value by the entered maximum deviation amount, that input will be
alarmed.

Speed Failure Level dflt = 0.0255 x Ovspd Limit (50, 15000)
This value will determine at what speed a sensor is to be determined as failed.
When all four sensors read at or below this value, the turbine will shutdown.

By-pass Override Timer/Max Override Time dflt = No, dflt = 60 (0.0, 60)
If a contact input is configured as an Override Speed Sensor Fault input, then
this option allows a timer to disable the input after a set amount of time. The
override timer function allows the turbine’s fail-safe logic to protect the turbine in
case the Override Speed Sensor Fault input is left closed for an extended length
of time and all turbine speed sensors fail during this time. The override timer
begins when a turbine start command is given and is defaulted to 60 Minutes
(Max Override time). The status of the Failed Speed Sensor Override is
displayed to the right of the Speed Failure Level input box.

Normal Speed Inputs

“Speed inputi?

FTH Channels Used I'—'SEEI j ISpeed probe OF,

[riput 31 IU FPM  Input s I':' RPM
Input B I':' RFM
I—

lnput |0 RPK

For each of the three speed sensor inputs the following information is displayed
on this folder.

Value used by 5009C control
Status of Input

Value read by CPU A

Value read by CPU B

Value read by CPU C
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Zero Speed Proximity Probe

—Zero speed sensor settings

Speed Input #4 IUsed vI ISDEEd probe QK

Input IU FiPtd Max speed readable ISDD.DD ﬁﬁl RPt  » min detectable speed for other channels

INo fault is detected Input & |0 RPM Mull speed detected delay ID.UU ﬁlﬁl Seconds
l— I— ol
INuI\ speed function NOT Armed Input B |0 FPM OFF level [hysteris) 10.00 jj RPM
1] RPM

IEngine ratating Input C

For the zero speed sensor input the following information is displayed on this
folder.

Value used by 5009C control

Status of Input

Value read by CPU A

Value read by CPU B

Value read by CPU C

Status of the null speed detection feature
Function ARMED/NOT ARMED feedback
Rotating status

Null speed sensing parameters

Extraction/Admission Control Folder

These folders are only visible when the control is configured for Extraction,
Admission, or Extr/Adm types of turbines. Because there is very little difference
between these folders, the descriptions for all three folders have been combined.
Depending on the type of turbine configured, the folder and gauge titles will
change from Extraction Control, Admission Control, or Extr/Adm Control. For
description purposes the Extr/Adm Folder is displayed below.

B 5009 PC Interface - [Service Mode - Extraction Cor —|=1x|

M ril= Mode Options Windows  Abouk =%
% SaveChangss | I Save ToFile | Reset Alarms |

Application | Start Settings | Speed Control  Exlrastion Control |Extlacl\un Steam Map | Diiver Config | Anslog Inputs | Contact Inputs | Readouts | Fielay Positions | Relay Setings | CFU Communicatior 4 | »

~Estraction Sensor selting:
Sensor Range

Estraction Units  [None - 0.00 2] it for s ma
Fall siategy  [Manual mode f Sensar Faied 1.0 =fa] uris for 20 ma

~Extraction Control Setting

I™ Use Manual Enabling anly Status [SHUTDOWM CONDITION

Etr Perm Speed 1000.00 ﬁ]ﬁ] RPN
LP Walvs Linitsr Pats [1.00 212 55 man P demand /L rate [1.00 {2z

MaxHP Valve Lt 10000 Fastdelay [5.00  2ta] s (3 rate afterthis cllay)

Min LP Walve Lift 0.00 Skl I p -

Extr Control DB 0.00 alal, jizable FID control (manual only

o e, I~ PID alway in control (No manual sellsction possible]
EdrControlDroop  [000 ===

~Setpoint Value

Ma Setpoint [10000 22 Urnits
Mirt S etpoint 000 ﬁ’ﬁ’ums

¥ lze Setpaint Tracking

Not match rate [ 2t s
Setpt Init Value |
Setpoirt Rate [T 22
FastRateDely |20 -=f*seconds
FastMlTiactr  [ao0 242

[ Extraction Input(s]

MaxInput Deviation [100 | -24%] Units  Two Goad Inputs Egn [Hihest HSS] Humber of Gead Inputs [30

™ Remave Input #1 from voling Input #10.25 Urits oK =1

Woodward 147




5009C PCI Software Manual 26320V3

Extraction/Admission Control Settings

Many of the Extr/Adm Control Settings that were Programmed are also tunable in
the Service Mode. The parameters can be modified at all times with the arrow
keys to the right of each parameter, and their functions are the same as
described in the Program Mode of Chapter 3.

~Extraction Control Settings

I™ Use Manual Enabling anly Status |SHUTDOWN CONDITION

EstrPermSpeed  [100000 {24 RPM
LP % alve Limiter Fate |1 an ﬁﬁ Hisec man P demand R/L rate I‘I .00 ﬁﬁ iz

Max HP Yalve Lift 10000 S5 % Fast delay |5.DD ﬁ’ﬁl 5 [3 rate after this delay)
Min LP Walve: Lift 0.00 === -
| Pr— ., disable PID' contral (manual anly)
Extr Control DB 0.00 sty
Frmane —— [ PID alway in contral (Mo manual sellection possible)
Extr Contral Droop 0.00 = #

Man P demand R/L rate (%/s) dflt =1 (0.0, 1000)
This value will determine the rate of change of the P demand (flow or pressure)
when extraction/Admission is in manual mode.

Fast Delay dflt =5 (0.0, 100)

This value will determine how long the demand Slow Rate will have to be
selected before the demand Fast Rate will be engaged. It is defaulted for 5
seconds. This implies that if a Raise Extr/Adm demand command is continually
given, the Extr/Adm demand will raise at the slow rate for 5 seconds and then
raise at the fast rate after that. the fast rate will be three time the normal rate.
The fast rate multiplier cannot be changed.

—Setpoint Yalues

bax 5etpaint I'I 00.00 ﬁﬁ Units
Mir S etpoint |n.nn ﬁﬁlumts

¥ Use Setpoint Tracking

Mot match rate I‘I o ﬁﬁumtss’ﬁ
S etpt Init Yalue [0.00 é]ﬁlumts

Setpoint Fate I'I o ﬁﬁumtsfﬁ
Fast Fate Delay IE.UU ﬁﬁﬁemnds
Fast MLT factor [z00 =12

Setpoint Rate dflt = 1(0.01, 10000)
This value will determine how fast the Extr/Adm setpoint will raise or lower using
raise/lower commands. This rate is defaulted to three times the Setpoint Slow
Rate.

Fast Rate Delay dflt =2 (0.1,10)
This value will determine how long the Setpoint Slow Rate will have to be
selected before the Setpoint Fast Rate will be engaged. It is defaulted for 2
seconds. This implies that if a Raise Extr/Adm Setpoint command is continually
given, the Extr/Adm setpoint will raise at the slow rate for 2 seconds and then
raise at the fast rate after that. the fast rate will be three time the normal rate.
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Fast MLT factor dflt= 3X Setpoint rate(1,10)
This value is the multiply factor for the setpoint rate, used when fast rate is
selected.

—Extraction Input(s]

Faw Input Deviation I‘I.DD ﬁiﬁl Units  Two Good Inputs Egn IHighESt [H55] 'I Murnber of Good [nputs |3.0

[~ Remove Input #1 from vating Input #1  |0.25 Units IUK
[ Remove Input #2 from vating Input #2 10,25 Units IEIK
[~ Remove Input #3 from voting Ihput 3 |0.75 Unitz IEIK
Max Input Deviation dflt = 1% of Input Range (-325000, 325000)

This value will determine the maximum difference between the three inputs,
before an alarm is given. If one input has a value that is less or greater than the
voted-good value by the entered maximum deviation amount, that input will be
alarmed.

Number of Good Inputs
Displays the number of Extr/Adm Inputs that the 5009C control still views as
having a valid input.

Two Good Inputs Equation dflt = HSS
If three good inputs are available, the 5009C control will select the Median Value
(the one in the middle). If only one good input is available, the 5009C control will
use it . In the instance where one input fails and the 5009C control has two inputs
to chose from, the user must select from one of the following options:

Median If the failed input fails low the lower value of the two

If the failed input fails high the higher value of the two

Highest  Higher value of the two inputs.

Lowest Lower value of the two input

Average Average of the two (Input X + Input Y)/2

Remove Input # from Voting dflt = No
By clicking or selecting the check box to the left of the text, Inputs 1,2, or 3 can
be removed from the input voting logic. This option, allows on-line transducer
calibration and maintenance, without the worry of affecting system control. If a
sensor has failed or is acting inconsistent, it can be removed from the voting
logic, replaced or repaired, have its calibration verified, then placed back into the
input’s voting logic. To place the input back into the voting logic, click the
respective box again, then the “Reset Alarms” button on the screen’s tool bar.
Use extreme caution when performing this test on-line; removing all three output
at once could cause a system trip condition.

Don’t confuse the three separate inputs with the three separate

’MPORTANT CPUs. The CPUs read each input and vote them transparent to the
application. By removing input #X you are removing Extr/Adm Input
#X. You are not eliminating one of the CPUs.
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Extraction/Admission Steam Map Folder

P4 5009 PC Interface - [Service Mode - Extractio —[=(x]
N Fle Mode options windows Abour =] x|
% Save Changes | I save ToFie | Reset Alams |

#pplication | Stat Settings | Speed Contial| Extraction Coniol - Extraction Steam Map | Diiver Config | AnalagInputs | Contact Inputs | Readouts | Felay Positons | Felay Settings | CPU Communicatior 4 [ »
Point A Value:

M Power @ MinEtr [1505200 225 units  Max HP Flow @ Min B [3500000 242 unite  seagz) [51.44 YA 333

Point B Value:

Min Pover @ MakExtr [3623.00 242 units  Min HP Flow @ Max Extr [66000.00 242 unts B[z [8.95 vB[%) [73.63 ‘

Point C Value:

Min Povier @ Min Extr [3000.00 212 units  MinHP Flow @ MinExr [500000 {2 unte iz [1257 voiz) 55 ‘

i /Minimum Yalue:
Masinum Power 2000000 242 uris Mrimum Pt [000 =f  bininm Loadlimé 2t HP-0% 000 {5 unis
Masimom HE Flow 1080000 22 s Masinum HEiit 10000 2424 b Load limit st HP<100%  [1000 212 ]unis

 DeCoupled Inlet Map Value:
D4 Value [dLF/dl)  [0.00
DSValus (dLP/dR)  [000
DEValue (LPoffsel] [000

I Pres:
I Pres

Priority Override on LP Masimum Lift Limit
Priority Override on Minimum Load Limit

Extraction/Admission Steam Map

The Extr/Adm Steam Map settings are fully tunable from the Service Mode.
Extreme care must be taken when tuning these parameters while engine in
running. Entering a wrong steam MAP will generate an alarm, but might result in
stability problems. It is recommended to use the excel file provide with the 5009C
to test the new steam MAP prior to any changes on-line.

If decoupling mode is used, D factor are displayed, for indication only.
Decoupled Exhaust Values (for monitoring only)

D1 Value (delta HP/ delta Exhaust Flow) dflt= Calc (0, 4)
D2 Value (delta HP/ delta Ext/Adm Flow) dflt= Calc (0, 4)
D3 Value (HP Offset at 0 Exhaust Flow & 0 E/A Flow) dflt= Calc (-300, 30)

Decoupled Inlet Values (for monitoring only)

D4 Value (delta LP/ delta Inlet Flow) dflt= Calc (0, 4)
D5 Value (delta HP/ delta Ext/Adm Flow) dflt= Calc (-4, 4)
D6 Value (LP offset at 0 Load & 0 E/A Flow) dflt= Calc (-300, 300)

Testing the Extr/Adm Steam Map

Testing the steam MAP can be performed using the excel file provided with the
5009C.

With this file, it is possible to test the real behaving of the valves depending on
S/P demand.

When engine is running, using ServLink and a net file named 5009.net, it is
possible to monitor the operating point inside the actual steam MAP.
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Driver Configuration Folder

[ 5009 PC Interface - [Service Mode - Driver C —|=]x

M rie Mods Options windows Abour —l=]x
%% Save Changes | B save TaFile | Rieset Alams |

Application | Start Setiings | Speed Control | Extraction Control | Fedundancy | Extraction Steam Map  Diiver Config | Analog Inputs | Contact Inputs | Cascade Canirel | Readauts | Relay Positions | et | »

=

HP linearization LP linearization
X-points Y-points X-points Y-points

0.00 0.00 000 0.00
000 e [rooo 10.00 ==
B = = L 2000 X
3000 = e | = = R
CEE = = i = | = = I =
= = e = =
E = s G 50.00 000 |=f2f
I s R i v I = = I lels
= = i e | = 212
90,00 H 90.00 H 30,00
o000 |efef (000 | 2fa] ([0 |={sf [10000 )

~ACT1 (Combo) Setting
OuputRange  [+20 w2

Actuator Type | Single coil Status | main output 0K
Dither  [0.00 =
=l zima Duput [200 % [100 ma

e IMJEI— 2l Murnber of good drivers 0.00

e value |20.00 ety ™ Remove 'A' Driver Qutput
I~ Remove B' Driver Dutput
¥ Trip Or All Failed I~ Remove T Driver Output

J

K

=l

HP/LP linearization dflt = (Shown in Driver Conf Folder)
The linearization of the actuators is a vital feature of the 5009C control system.
The ratio/limiting that occurs internal to the 5009C is dependent on the valves
being linear in nature. Most Woodward Governor Company Actuator/valves are
linear in nature and do not need to be adjusted. In order to linearize the valves, a
flow meter or some type of measuring device should present to measure flow
through the valve. The X—Y values represent an interpolation block that sets up
to 11 points on an X-Y graph.

The X values are initially set at 10 % increments but can be adjusted up or down
by using the arrows to the right of the Value display box. The X values should be
concentrated in areas of known non-linearity. If the valve is known to be linear
from 0 to 50 %, X-1 should be 0% and X-2 should be 50%. All higher X values
must have a higher %. If X-2 is moved to 50%, then X-3 must be higher and X-4
must be higher than X-3 and so forth.

HP(or LP) Compensation

—HP comp tion settings
Senzor Range HP compenzation curve
Wﬁﬁl fordms ¥ alwaps enabled? w1 Wé’ﬁl 1 Wﬂﬁ
10000 =2 for 20 ma w2 o 2 ve [0 22
Lagfiter [000  2f2d5econds :i I%% :i %%
%5 [0 24 vs [l 2
%6 [ooon 242 ve o0 =2

Most of the parameters have been described in Chapter 3.
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Lag filter (s) dflt =0 (90,60)
Set the filtering value on the sensor used for HP (or LP) compensation.

This filtering should be used to slow down the compensation rat, and to avoid to
strong interaction with the speed or extraction controller.

Typically, HP or LP compensation is a valve position compensation and must not
act too strongly and fast.

Act #1or 2 Combo Settings

Most of the options that have been configured in the Program Mode are not
adjustable in the Service Mode. Once entered by way of the Program Mode into
the 5009C control, the system must be shutdown and reprogrammed in order to
enter new settings. The parameters shown are the same parameters that are
listed and described in the Program Mode. The status of the drivers is displayed
to the right of the settings in the driver status display box. The 0—100% output of
the driver is also displayed along with the milliamps that the driver output
corresponds to.

—ACT1 [Combo] Settings

Ouput Range |4-2EI e, vI
Actuator T_I,IpelSingIe ol j Status Imain oLtput K,

Dither IEI.EIEI ==

i jmh Dutput [0.00 %[00 ma
it value 14,00 alal . Mumber of good drivers IEI.EIEI
s ValuelzD-DD e e 1Y ™ Remove 'A' Driver Output

[ Remove B! Driver Output
v Tiip On & Failed [ Remaove 'T' Driver Output

Dither dflt = 0.0 (0.0, 10)
The amount of dither present is the only option that can be adjusted from the
Service Mode.

Number of Good Drivers
Displays the number of Driver “legs” that the 5009C control still views as having a
valid output.

Remove ‘X' Driver Output (from Voting) dflt = No
If a single leg of the drivers output seams to be disrupting the operation of the
5009C control, the Remove From Voting option can be used to isolate it from the
system. By clicking or selecting the check box to the left of the text, Output A, B,
or C can be removed from the voting and thereby removed from the 5009C
controls output. To place the output back into the voting logic, click on the
respective box again, then select the “Reset Alarms” button on the screen’s tool
bar. Use extreme caution when performing this test on-line; removing all three
output at once could cause a system trip condition.

Don’t confuse the three separate inputs option described earlier with

'MPORTANT the “Legs” of the output driver. The three CPUs each contribute one
leg of the drivers output. By removing Driver Output ‘?’ you are
eliminating one of the CPUs from the output.
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Act #1or 2 Actuator Cards Settings

—Actuator card ASC106

feedback 1 Theshad[2000 =},
|LYDT type & Y delay[5000.00 242 ms

LYDT A Lineanzation

[2500 242 1vDT 4t 25% [59.02 LVDT & %
EX :IEl LVDT & at 50% |59.|33 LWDT C %
[75.00 EIEl LVDT & at 75

Threshold: dflt =*20(2,150)
Error between demand and feedback tolerated

ALM delay dflt=*5000(0,10000)
Delay to get an alarm when Threshold is exceeded

LVDT A Linearization

If a difference between LVDT is noticed in normal run, it is possible to tune these
value to match the positions.

Redundancy Folder

W 5009C PC Interface - [Service Mode - Redundancy] (=] 3]
S Fle Mode Opltions Windows about ==
% Sovehorges | b SaveTofie | Resetilams |

Application | Start Setings | Speed Cortral Fedundancy | Driver Canfig | Analog Inputs | Contact Inputs | Fieadouts | Relay Posiions | Felay Settings | CPU Communications | 510 Com + | +

-Redundancy 1 =
Select Actuator concemed JCT1 cambo only (268 0 = Heitset [100 2f2f5 IV Inverse extemal fault & signal? [if used]
I Evpass A I BYPASS B ¥ Inverse extemal fault B signal? [if used]
ala [~ Allfaut SD?
[V Use Actuator B selected positon feedback? Pasitian Alarm Delay et

¥ Use automatic test?
[ Use Analog feedback IH-4 fault?
[¥ Use Analog feedback IH-B fault?

TestEvery[2400  =f&lHows  TestDuaton [100 =2 pines

IH-A Sensor range Valve Lift [%])= F[IH-A in Units] conversion table
000 <=2 Uris for 4 ma xifion 2 vafos 22 ¥ Use slam?
050 =42 Ui o 20 wefim == vzfom =kl I auto er i slam?
CR T s R L
. ) [ e R = | —
Alarm Delay 10 a0 = Seconds wslEm 2= v 6o 2l
Mar difference level 1D a0 = ><75 Goom . —— v & im0
i = [ 22}
IH_B Sensor range Valve Lift (%)= F(IH-B in Units) conversion table
00 =f2unis ordmh wofoon 2l vafom 2 [ Use slam?
200 b2 unts for 20 me wefim == vzfom =kl [ auto Rfer if slam?
CR T s R L
Alarm Delay [10.00 jz]Seconds I A e |
Ma diference level 1000 ={3]= xsfiem = vskom =i

E ETT = A (T |

[ Use Redundancy 2 7

[sctive. |Control Status: Running 4

BY_PASS A or BY_PASSB

In some conditions, it may be requested to make sure that an IH cannot be
selected.

When BY_PASS is selected, then the IH will not be selected, even in case of
failure.

The By-pass solenoid, if used, will be activated.

The IH BY_PASS is mainly used when calibration is performed, and engine is
running.
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In RUN mode, In red, an indication of the activation of the by-pass will be
indicated.

Valve Lift (%)= F(IH_A)

Yalve Lift [%]= F[IH-A in Unitz] conversion table

% 1fomn 22 vafoo 2l
el N = ] = v
el CONT— v 3 [anon =
w 4 [Boon = v 4 [eoon =4
% 5lanon = ¥ 5fanon =
% B[100.00 = v B [1ononp =4

afp
Aw L4 [ ]b 4 ]» |4

afp
Aw L4 [ ]b 4 ]» |4

The X—Y values represent an interpolation block that sets up to 6 points on an
X-Y graph. This will convert the IH_A position/pressure into valve lift (%).
The valve list will then be compared with the valve demand linearized.

The X values are initially set at 10 % increments but can be adjusted up or down
by using the arrows to the right of the Value display box. The X values should be
concentrated in areas of known non-linearity. The X values must be set such as

X1<X2<<X6

Analog Input Folder

E 5009 PC Interface - [Service Mode - Analo o (=] ]
& File Mode Options ‘Windows About - |E| Iil
'W Save Changes | E Save TaFile | Reset Alarms |

Applicationl StartSettingsl Speed Eontroll Extraction Eontroll Hedundancyl Extraction Steam Map | Driver Config  Analog Inputs | Contact 4 I L4
—Analog Input #1 -

IExtractiona"Admission Input #1 j

Device Power ILDDD Powered 'I Main Statusl 0K

Input g.00 T
A Number of good inputz ~ |2.00
Max Input Deviation |2.DD jj & umber of good Inputs
Twa Good Inputs Eqn IHighest[HSS] v[ Input & {5.00 mé, |DK |F!edundancyDK

Input B |8.00 md IDK I Redundancy OF.
Input C |8.00 mé, IDK I Redundancy Ok

log Input #2

|Extractiona’Admission Input #2 j

Device Power ILDDD Powered 'I Main Status| DK

Input g.00 s
alal s Mumber of good input 3.00
I ax Input Deviation |2.DD EIZH k4 UMBER af gaod INputs
Two Good Inputs Egn IHighest [H55) VI Input & |5.00 s IDK I Redundancy Ok

Input B [2.00 i IDK I Fedundancy OF
Input C |5.00 mé IDK I Fedundancy OFK.

[~Analog Input #3 ILI
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Analog Inputs dflt = Not Used
The Analog Input function is set in the Program Mode and cannot be changed
from the Service Mode. However, the values associated with that function can be
adjusted. The arrow keys to the right of each parameter will adjust it either up or
down. Each Analog Input #1 through #8 is programmed in the same way. The
parameters shown are the same parameters that are listed and described in the
Program Mode. The status of the Input is displayed to the right of the folder along
with the actual input as seen by the 5009C control. The number of valid inputs as
well as the input as seen from all three CPUs A, B, &C is displayed below it.

Fail Low Value correspond to 2mA.
Fail High Value correspond to 22mA.

Number of Good Inputs
Displays how many of the three legs of the Analog Input is a valid input.

Maximum Deviation dfit = 1% of Input Range (0.1, 10%)
This value will determine the maximum difference between the three inputs. If
one input has a value that is less or greater than the voted-good value by the
entered maximum deviation amount, that input will be alarmed.

Two Good Inputs Equation dflt = HSS
If three good inputs are available, the 5009C control will select the Median Value
(the one in the middle). If only one good input is available, the 5009C control will
use it . In the instance where one input fails and the 5009C control has two inputs
to chose from, the user must select from one of the following options:

Median If the failed input fails low the lower value of the two
If the failed input fails high the higher value of the two

Highest  Higher value of the two inputs.

Lowest Lower value of the two input

Average Average of the two (Input X + Input Y)/2
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Contact Input Folder

l& File Mode Options Windows  About - =15
'@ Save Changes | E Save To File | Feset Alarms |
Applicationl StartSettingsl Speed Eontroll Diriveer Configl Analog Inputz  Contact Inputs | Headoutsl Relay Positionsl Relay Settingsl CPLA
#4 |Start command |Dpen Inputs 4-6 Config IW
#5 |Raize speed |Dpen
#6 |Lower speed IDpen
#7 |Halk/continue start sequence |Dpen Inputs 7-9 Config IW
e Mot Used j | Open
#9 |MatUsed B |Open
#10 [Hot Used =l Jopen Inputs 1012 Config [intemal 24vde = |
#11 Mot Used B | Open
#12 |Nat Used =l |Open
#13 [Mot Used =] Jopen Inputs 1315 Config [intemal 24vde = |
#14 |Mot Uszed = |Dpen
#15 |Mot Used E |Open
#16 [Hot Used =l Jopen Inputs 1618 Config [intemal 24vde = |
#17 |Mat Used Bl |Open
18 (Mot Uzed = |Dpen
#19 Mot Used | Jopen Inputs 1321 Confg [intemal 247de = |
#20 |MatUsed e |Dpen
#21 |Mot Uzed = |Dpen
#22 [Not Used =] [Open Inputs 22-24 Config [intemal 247de = |
#23 |Mat Used Bl IDpen
# 24 [Mat Used B | Open
I Keep Contacts Enabled for Remate Selection Contacts Enabled Im (I L7 Bttt e el
LOCAL I REMOTE | ™ LR Contact Input iz remate demand arnly

Contact Inputs

The Contact Input functions are set in the Program Mode and cannot be changed
from the Service Mode. See Volume 1 and the descriptions in Chapter 3 for a
further explanation of functions. This folder is used mainly as an Input Status
monitor function except for the following.

Keep Contacts Enabled for Local Selection dflt = No
This option is only visible when the Local/Remote function is configured. When
selected, the contacts are always active regardless of the Local/Remote
selection. When not selected, the contact inputs are disabled when the local
mode is selected.

Local/Remote
It is possible from this page to select Local (on the engine) or remote (Modbus)

L/R contact input is local demand only
When closed, the contact input will bring and maintain the control in local (HMI)
but won't select remote not when opened

L/R contact input is remote demand only
When open, the contact input will bring and maintain the control in remote
(contacts) but won't select remote not when closed.

Contacts Enabled

This display box is only visible when the Local/Remote function is configured. It
displays the status of the contact inputs in relationship with the Local/Remote
function. If Contact Enabled is True, the contact inputs are enabled.
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Decoupling Folder

ﬂsuuq PC Interface - [Service Mode - Decoupling Control] =[=1x%]
& Fle Mode Options | Windows  About — =] %]
4 Save Changes | I save ToFie | Fleset Alams |

Fedundancy | Exraction Steam Map | Driver Config | Analog Inputs | Contact Inputs  Decoupling Control |Cascade Contral | Readouts | Relay Positions | Relay Setings | CPU Communications | S10 4 | »

D ling Sensor setting B
Sensor Range =
Decoupling Units [Hone - 0.00 2] it ror 4 ma
.00 212 urits for 20 mé

= ing Control Setting

DEPLContiolDroop [000  2f21%  ManRuLwie [Ton  2f2ls
FID Deadband 000 SfAEU  Fastdely 500 {2 (3 iate after tis delay)

= ing Setpoint Value:

MaxDCPLSet [T00 =f2] ey
MinDCPLSetpt [000  2f2 gy

¥ Setpoint racks at initialization

Notmatchrate [100  =t2] Urits/s
SetptIntVaue [000 =2 EU
SetpontRate  [1.00 ﬁﬁl B
FastRate Delay [200  =1=]
Setpoirt Fast Flate muitplier [200  -t-2] seconds

~Decoupling Input(s)
M Input Deviation [1.00 ={2{eu et [075 EU Masdfeence[025 U
Thveeﬁnud\nputsEurlml Nurber of Gaod Extamal Inputs lﬁ

Two Good Inputs Eqn [Highest (1851 ]

I~ Remave Input #1 fiom vating Input#  [050 0K
I~ Remove Input #2 fiom vating nputiiz [075 0K

Decoupling Control Settings

DCPLControlDioop  [000  2f2{%  ManRLrae oo 2f2ly
PID Deadband 000 22EU  Fastdely  [500 2f2s (3 rate after this delay)

Man P demand RI/L rate (%/s) dflt = 1 (0.0, 1000)
This value will determine the rate of change of the P demand (flow or pressure)
when extraction/Admission is in manual mode.

Fast Delay dflt =5 (0.0, 100)
This value will determine how long the demand Slow Rate will have to be
selected before the demand Fast Rate will be engaged. It is defaulted for 5
seconds. This implies that if a Raise Extr/Adm demand command is continually
given, the Extr/Adm demand will raise at the slow rate for 5 seconds and then
raise at the fast rate after that. the fast rate will be three time the normal rate.

The fast rate multiplier cannot be changed.

~Decoupling Setpoint Yalues

tax DCPL Setpt |1_nn ~ = EU
Min DCPL Setpt |n.nn = Eu

¥ Setpoint tracks at initislization

Mat match rate |'| .0a ﬁlﬁl Unitz/S
SetptInitvalie [000 =t EU
Setpoint Bate |1 0 ﬂﬁ Ell/s
Fast Hate Delay |2-|:":I ﬂﬁ
Setpoint Fast B ate multiplier |3.|:||:| ﬁlﬁl Seconds
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Setpoint Rate dflt = 1(0.01, 10000)
This value will determine how fast the Decoupling setpoint will raise or lower
using raise/lower commands. This rate is defaulted to three times the Setpoint
Slow Rate.

Fast Rate Delay dflt =2 (0.1,10)
This value will determine how long the Setpoint Slow Rate will have to be
selected before the Setpoint Fast Rate will be engaged. It is defaulted for 2
seconds. This implies that if a Raise Decoupling Setpoint command is continually
given, the Decoupling setpoint will raise at the slow rate for 2 seconds and then
raise at the fast rate after that. the fast rate will be three time the normal rate.

Fast MLT factor dflt= 3X Setpoint rate(1,10)
This value is the multiply factor for the setpoint rate, used when fast rate is
selected.

~Decoupling Input(s)
& Input Deviation |1.DD ﬁﬁ EU Input 075 EU M ax difference ID-25 EU
Three Good Inputs EquMedian [Middl=] 'l Mumber of Good External Inputs lﬁ

Two Good Inputs Eqn IHiQhESt [H55] 'l
[ Remave Input #1 fram vaoting Input #1 |D5D— W

[ Remove Input #2 from voting Irput #2 IEI.?S IUK

Max Input Deviation dflt = 1% of Input Range (-325000, 325000)
This value will determine the maximum difference between the three inputs,
before an alarm is given. If one input has a value that is less or greater than the
voted-good value by the entered maximum deviation amount, that input will be
alarmed.

Number of Good Inputs
Displays the number of Extr/Adm Inputs that the 5009C control still views as
having a valid input.

Two Good Inputs Equation dflt = HSS
If three good inputs are available, the 5009C control will select the Median Value
(the one in the middle). If only one good input is available, the 5009C control will
use it . In the instance where one input fails and the 5009C control has two inputs
to chose from, the user must select from one of the following options:

Median If the failed input fails low the lower value of the two

If the failed input fails high the higher value of the two

Highest  Higher value of the two inputs.

Lowest Lower value of the two input

Average Average of the two (Input X + Input Y)/2

Remove Input # from Voting dfit = No
By clicking or selecting the check box to the left of the text, Inputs 1,2, or 3 can
be removed from the input voting logic. This option, allows on-line transducer
calibration and maintenance, without the worry of affecting system control. If a
sensor has failed or is acting inconsistent, it can be removed from the voting
logic, replaced or repaired, have its calibration verified, then placed back into the
input’s voting logic. To place the input back into the voting logic, click the
respective box again, then the “Reset Alarms” button on the screen’s tool bar.
Use extreme caution when performing this test on-line; removing all three output
at once could cause a system trip condition.

158 Woodward



Manual 26320V3 5009C PCI Software

Don’t confuse the three separate inputs with the three separate
’MPORTANT CPUs. The CPUs read each input and vote them transparent to the

application. By removing input #X you are removing Extr/Adm Input
#X. You are not eliminating one of the CPUs.

Cascade Controller Folder

4 5009 PC Interface - [Service Mode - Cascade =]
gﬂ File [ Mode Options  WWindows  Abaut .= 5‘
% Save Changes | E Save To File | Reset Alarms |

[ Cascade Sensor setting: -

F\edundancyl Extraction Steam Mapl Driver Configl Analag Inputsl Contact Inpulsl Decoupling Control -~ Cascade Contral IHeadouls Rielay Positions | Relap Settings | CPU Commumcalionsl SI0C 4 I L4

Senszor Range

Cascade Urits  [Hone - [oo o] s for 8 ma.
Cascade Usage |Cascade - |1 i) : 24 Units for 20 mé,

LAG time [0.00 2 2lse00nds

[ Cascade Control Setting:

Casc Control Droop 0.00 ﬁi‘ %
PID Deadband 000 2f2eu

™| Irvert Cascade nput

[ Cascade Setpoint Yalue:

MasCascSetpt [T00 23] EU
MinCase Setpt [0.00 243 £

IV Setpoint tracks at initialization

Motmatchrate  [1.00 -2 Units/S
Setpt Init Value Wi =1 EU
Setpoint Rate W: 3
FaslFale Delay  [200 2] Seconds
Setpoint Fast Rate multiplisr Wﬁﬁ

~Speed Setpoint Value:

Ma Spd Setpt 300000 242 ipm
Min Spd Setpt 00000 2 iem

Cascade Input[s])

Max Input Devistion  [1.00 == EU Input IU-25 EU Max difference I'l-UU EU
Three Bood Inputs Eqr|Median (Middle] = Mumber of Good External Inputs Iﬁ LI

Cascade Settings

The Cascade Control Settings that are configured into the control are also
tunable in the Service Mode. The parameters can be modified at all times with
the arrow keys to the right of each parameter, and their functions are the same
as described in the Program Mode of Chapter 3. The display boxes to the right of
the parameters shows the status of the turbine parameter.

PID Deadband dflt = 0.0 (0.0, 100)
This value will determine the deadband in the Cascade controller. The default
value is set to zero. In the event that a rapid change is necessary, but stability
problems occur with such rapid changes, a deadband can be added to allow
stability during normal operation, and still permit fast movement when needed.

PID Minimum dflt = 0.0 (0.0, 100)
The Cascade PID cannot output a lower value to the LSS than the value entered

here. This can be used to stop the Cascade PID from taking the LSS low enough
to take the unit off-line or below min governor. The default setting is zero.

Woodward 159




5009C PCI Software Manual 26320V3

Setpoint Rated Value dflt = Casc Max Setpt (-325000, 325000)
This value is used to calculate the Cascade PIDs droop setting. It is defaulted to
the Maximum Cascade Setting and should not need to be changed. Unless the
resolution of the PID settings or the Droop percentage need to be a higher.

Fast Rate Delay dflt = 3.0 (0.0, 100)
This value will determine how long the Setpoint Slow Rate will have to be
selected before the Setpoint Fast Rate will be engaged. It is defaulted for 3
seconds. This implies that if a Raise Cascade Setpoint command is continually
given, the Cascade Setpoint will raise at the slow rate for 3 seconds and then
raise at the fast rate after that.

Setpoint Fast Rate multiply dflt = 3 x Casc Slow Rate (0.01, 50000)
This value will determine the multiply factor for the normal rate, when the Fast
Rate is initiated. This rate is defaulted to three times the Slow Rate.

—Remote Casc Setpt Settings

Senzor Range

Iﬂﬂﬂ—ﬂﬁunitg far 4 mé, Rmt Setpt bax Aate Wﬁﬁ
[too 24 iis for 20 me

LAG time IDDD—ﬁ’ﬁI Seconds

Senzar DB IDDD—ﬁ’ﬁI EU

LAG time (s): dflt = 0 (0,60)
This value determines the signal filtering to use on this signal . In the event that a
the input signal is noisy.

Input Deadband (DB) dflt = 0.0 (0.0, 1000)
This value will determine the deadband in the Remote Cascade Setpoint input.
The default value is set to zero. In the event that a the input signal is noisy or
drifts, a small deadband value can be added to allow stability during normal
operation, and still permit movement on the Cascade Setpoint when needed.

—Cascade Input[z]
WMaw Input Deviation I‘I.UD ﬁﬁ EU Input  |0.25 ELl Max difference |1-':ID EU
Three Good |nputs EquMedian [Middle] 'l Murnber of Good Extemal Inputs lﬁ

Two Good Inputs Eqn IHiQheSt [H55] 'l
™ Remaove Input #1 from woting Input #1 I'I.UU W

[ Remove Input #2 from vating Input §2 ID.DD W
I FRemave Input #3 fram vating Irput #3 IIJ25— W
Max Input Deviation dflt = 1% of Input Range (-325000, 325000)

This value will determine the maximum difference between the three inputs
before an alarm is given. If one input has a value that is less or greater than the
voted-good value by the entered maximum deviation amount, that input will be
alarmed.

Number of Good Inputs
Displays the number of Cascade Inputs that the 5009C control still views as
having a valid input.
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Two Good Inputs Equation dflt = HSS
If three good inputs are available, the 5009C control will select the Median Value
(the one in the middle). If only one good input is available, the 5009C control will
use it . In the instance where one input fails and the 5009C control has two inputs

to chose from, the user must select from one of the following options:
Median If the failed input fails low the lower value of the two
If the failed input fails high the higher value of the two

Highest  Higher

value of the two inputs.

Lowest Lower value of the two input
Average Average of the two (Input X + Input Y)/2

Remove Input ‘X' from Voting
By clicking or selecting the check box to the left of the text, Inputs 1,2, or 3 can
be removed from the input voting logic. This option, allows on-line transducer
calibration and maintenance, without the worry of affecting system control. If a
sensor has failed or is acting inconsistent, it can be removed from the voting
logic, replaced or repaired, have its calibration verified, then placed back into the
input’s voting logic. To place the input back into the voting logic, click the
respective box again, then the “Reset Alarms” button on the screen'’s tool bar.
Use extreme caution when performing this test on-line; removing all three output
at once could cause a system trip condition.

dflt = No

IMPORTANT

Don’t confuse the three separate inputs with the three separate
CPUs. The CPUs read each input and vote them transparent to the
application. By removing input #X you are removing Cascade Input

#X. You are not eliminating one of the CPUs.

T4 5009 PC Interface - [Service Mode - Readouts]
B Fie Mode Options Windows  About

Analog Readout Folder

% SaveChanges | b SaveToFle | Resetflams |

Exraction Steam Map | Diiver Config | Andleg Inputs | Cantact Inputs | Decoupling Conrol | Caseade Coniol - Readouts | Relay Posiions | Relay Settings | EPU Communications | 510 Communications [ 4| »

~Analog Readout #1
Readout Dption [ictuaiSpeed 7]
sravabe [0i6 =2
2mavae [10000 2

Enabls Calibration tne [0.00 é‘ﬁ
GoToMin[dms) | MinOfftset [400 22
Go ToMas (20ma) | MaxOffcet 2000 -2f2d

Status | 0K
Output (0.00 398 md

Mumber of good diivers |30

™ Remove ‘&' Driver Qutput
I~ Remave ‘B Driver Dutput
I~ Remove T Driver Dutput

|»

Analog Readout #;
Readout DpfionffictUsed B

Analog Readout #3
Readout DpfionffictUsed B

Analog Readout #4
Readout Dpfion[ijat Ueed B

ACT1-Comba Readaut
Readout Dpfion[ijat Ueed B

ACT2-Combo Readout
Peadout Option[fiot Used B

Intemnal Level switch 1

Level Options IAclua\ Speed

Okl 000 2f2l  oOFFle oo =fa I~ Alam Switch? [ MajorAlam? [ Start inhibit Switch?

I~ SD Switch? ™ RAun back Switch?

Intemnal Level switch

Level Options [Not Used -

Level Options INut Used -

Intemnal Level switch 4

Level Options INnt Used -

s
|
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Analog Readouts dflt =4 (2.0, 12) or dflt =20 (12, 24.9)
Analog Readout functions can be set in the Program or Service Modes. The
values associated with a function can also be adjusted. The arrow keys to the
right of each parameter will adjust it either up or down. Each Analog Readout #1
through #4 is programmed and calibrated in the same way. The parameters
shown are the same parameters that are listed and described in the Program
Mode, Chapter 3. The status of the Output is displayed to the right of the folder
along with the actual output as seen by the 5009C control in both units and in
milliamps. The number of valid output “legs” as well as the value from all three
CPUs A, B, &C is displayed below it.

Calibration

The calibration of the Analog Readout is similar to the calibration of the Actuator
drivers. The output is put in calibration mode by clicking on the Enable
Calibration button. The status display box will show In Calib Mode as shown
above and the Enable Calibration button will change to the Disable Calibration
button The Go To buttons can then be used to force the driver to output the
minimum value and the maximum value. Simply adjust the Min Offset with the
arrows to the right of the Min Offset display box for the Minimum current output
desired when the readout has been forced to Min, and adjust the Max Offset for
the Maximum current desired when the readout has been forced to Max. The
defaults are 4mA and 20 mA and they can be adjusted between OmA and 24mA.

Internal switches

Internal switch can be set in Program mode or service mode (see Chapter 3 for
more details).

Relay Position Folder

E 5009 PC Interface - [Service Mode - Rel —|=x|
M Fie Mode Options Windows  About —l2] x|
4 sovethongss | ) SaveToFie | Resel flams |

Extraction Steam Map | Diiver Config | Analog Inputs | Contact Inputs | Decoupling Control | Cascade Control | Fieadowts  Fielay Positions |He\ay Settings | CPU Communications | 510 Commurications | 4 | ¥
~HRelay Testing -

Test Relayl(s) Every [24.00  2{2] Hrs Test&lRelays | Lamptest ON |
[~ Force Relay Dutputs Relay Forcing Enabled lm

I~ Force Relay 1 (Trip Felay] Trip [Relay #1] Energized  [Docnoigizod | Test #1]

I Foroe Rislay H2 [ Feley] Trip [Flelay #2) Energized  [De-energizsd  Test 2]

I Force Helay #3 AlamiFiclay #3 Energized]  [Encrgiced | Test #3]

I Force Rielay #5 Fielay H5 Energized [Energized  Test#5]

= Force Relay #5 Relay HE Energized [Deeneigized | Test 6]

™| Force Relay #7 Relay #7 Energized lm MI

~Major Alaim Relay Setting:

™ SI0 card & Lailed

I 510 card B failed

™ fan failed

™ Over Temperature Kermel A
™ Over Temperature Kemel B
™ QOver Temperature Kemel C

Major &laim Exists | False

I Fiemote Extraction sensor failed

™ System alarm ™ Decoupling Input failed
™ 5008 Tripped ™ Remote Decoupling failed
™ Start Interlock I HF compensaion Failed
™ Speed Control lost ™ LP compensation failed -
e =Ty
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Relay Testing

The Relay Position folder is not available in the Program Mode. This folder allows
the user to test the FT Relay assemblies in the 5009C control. It also gives
access to the tunable parameter of Test Relay(s) Every X Hours found in the
Program Mode of Chapter 3. The status display box to the right of each
programmed relay will display the Energized/De-energized status of the relay
assembly.

There are two types of tests available for every relay assembly. The Force Relay
# test can be preformed only when the 5009C control has been shutdown and
the turbine speed is less than 1000RPM. With these permissives true, select the
Force Relay Outputs function. The Relay Forcing Enabled display box will show
Enabled. When the check box to the right of the Force Relay # text is selected,
the Relay selected will be forced to an energized state.

The second test will perform a Latent Fault detection test on each relay in the 6
relay FT assembly. By selecting the Test # button, the user will cause the Relay
to bypass the Test Relay(s) Every timer and perform the LFD test immediately on
that particular relay. For a detailed description of the relay assembilies, see
Volume 1. When performing a Relay Test the individual relay timer is reset and
will wait the entered period before performing another test.

Lamp test OM |

In addition, test lamp command is available in this folder. Any relay configured as
a Lamp will energize when Lamp test is requested. Lamp test can be requested
through PCI or Contact input only.

~Major Alarm Relay Settings

[T 510 card & failed

[T 510 card E failed

[ fan failed

[T Ower Temperature Kernel &
[T Ower Temperature Kernel B

bl ajar &larm E wistz I Falze

[T Ower Temperature Kemmel C
[T System alam

[~ 5004 Tripped

[ Start Interlock

[T Speed Contral lost

[T Stuck in Critical speed
[T Underspeed

[ External &larm #1

[ External &larm #2

[ External &larm #3

[ External &larm 4

[~ External &larm #5

[ External &larm #E

[T External &larm #7

[T External &larm #2

[T External &larm #9

[T External &larm #10

[ Remote Extraction sensor failed
[T Decoupling Input failed
[~ Remote Decoupling failed
[~ HP compensation Failed
[T LP compensation failed
[ Feed-forward failed

[T Ay relay failed

[ Actuatord] failed

[ Actuatordt? failed

[T actustorttl FE failed

[T actustorf2-FB failed

[~ tlonitor Inputi] Failed
[~ tlonitor InputiZ Failed
[~ tlonitor Inputi3 Failed
[~ tlonitor Inputid Failed
[ Seal Gas PY failed
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Major Alarm Relay Settings All selection dflts = No
The 5009C control has a Relay Output option called the Major Alarm Relay. This
relay is described in Volume 1 and can be used to externally inform any device of
the existence of a Major Alarm inside the control. This folder is used to select
which alarm conditions will initiate the Major Alarm. By clicking or selecting the
check box to the left of the text in the above folder, that option is added to the list
of conditions that will energize the Major Alarm Relay. Whichever Relay Output is
configured for the Major Alarm Relay will then be energized. If this relay is fed
back into the 5009C control as a trip contact input, this function can be used to
shutdown the 5009C control for any of the above conditions.

Relays Settings Folder

E 5009 PC Interface - [Service Mode - Relay Setti
ﬁ File Maode Options “Windows About

"« Save Changes | B Save TaFile | Reset Alarms |

Extraction Steam Mapl Driveer Config' Analog Inpulsl Contact Inpulsl Decoupling Contral | Cascade Contol | Readouts | Relay Positions  Relay Settings |

Relay Testing
Test Relay(s) Every I24.DU ﬂﬁHrs

~TRIP (Relay #1)
Configuration IN.D. Contact, 24 Vdc Power j
TestRelay  [MotUsed / Disabled =l

™ Reset Clears Trip Relay Dutput
¥ Use External Tripz In Trip Relay Output
™ Trip Relay Energizes For Trip

~TRIP [Relay #2]
Configuration IN.D. Contact, 24 Vdc Power j
TestRelay  [Not Llsed / Disabled =]

—ALARM (Relay #3)

Configuration IN.D. Contact, 24 Wdo Pawer j Usage |sedfor process j
Test Relay [Not Used / Disabled =l
™ Use MonLatching Alam Indication
. Relay #4
Function IW Usage IW
Level Switchfor |3peed Setpoint |

RelyOnlevel  [000  =f2dunis
Relp OfiLevel  [000 22 unis

Configuration IN.D. Contact, 24 Vdo Power j
Test Relay [Not Used / Disabled =l
—Relay #5

Function ILeveI Switch = Usage IUsed far process vl

Relays

The relay configurations and functions are also set in the Program Mode and can
be changed from the Service Mode. However, the values associated with their
function can be adjusted. The arrow keys to the right of each parameter will
adjust it either up or down. The parameters shown are the same parameters that
are listed and described in the Program Mode, Chapter 3 and in Volume 1. The
status of the Relay is displayed to the right of the folder for monitoring purposes.

The jumpers on the relay boxes must be set to agree with the
’MPORTANT selections made above.
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FEED-FORWARD Folder

09 PC Interface - [Service Mode - Feed-forward]
m File Mode Options Windows About

'@ Save Changes | E Save TaFile | Fiezet Alams |

Analog \nputsl Eunlacllnpulsl Fiaadnulsl Fielay Pnsilinnsl Fielay Sethngsl CPU Eummunicahnnsl 510 Communications — Feed-forward |

i Feed-forward Sensor settings

oo 2y P o gms 100 b=z o RPM for 20 mé

—Feed-forward Config Setting

W Disabled if cascads disabled Forward DB [3.00 == rem

I™ | Used as direct speed bias orly [ipm]
¥ Use Emegency Feed-fonmad?

- Feed-forward Control Seltings

Max Fuf gradient (0] [10.00 2|2 wrseconds
Speed biss ol max giadient [10.00 =l=lrru Action duration [180.00  =[={5econds (> 5 Surge Time Loop)

Min P gradient [<0] |,1 0.00 ﬁﬁ #lseconds
Speed biss al min giadiert. [10.00 =|2!APM

—E Feed-forward

tax P gradient [>0] |3.DU ﬁﬁ *%/eeconds Fonward DB I?.Dﬂ—jj: =T

Iin detection FW gradient > U]|3.DU ﬁﬁ *%/zeconds
tlax speed grad\enlI‘IU.DD é’i’ RPM/S

Speed biss at max gradient I'ISD 1l1] ﬁﬁ RPM Action duration Il[l.l]l] é‘i’ Seconds [typical Surge Time Loop)

This folder is identical from the one used for program mode. While engine is
running, settings can only be adjusted from this Folder.

CPU Communications Folder

B 5009 PC Interface - [Service Mode - CPU Communi s]
M Fle Mode oOptions Windows About
% SaveChenges | | SaveToFle | Resetblamrs |

~Modbus#l port 1 on CPU A or SI0 A channel 3

Exraction Steam Map | Driver Confia | Analog Inputs | Contact Inputs | Decoupling Control | Caseade Cantral | Readouts | Relay Positions | Relay Setings  CPU Commurications | $10 Communicat

Fart Canfiguration Madbus | Fort Status |ModBus #1 on SI0-4 channel 3

Baud Rate 15200 vI

Stop Bits [TswpBis =] Modbus Link Enor [True |

Parity m Modbus Exception Error lm
RAS-pratocal on SI04 ch3 lm

~ModbusH1 Setting:
Tiip Command Mot &llowed = Driver Protocol — |RTU 'I
Dievice Mumber l1—jﬁ: 2.

[ Allow Modbus Overspeed Test

Local Mode  [Modbus emnds always active j

Local/Remate Status Active

[ Modbust2 port 2 CPU B or 510 B channel 4

CPU B Port Canfiguration |Not Used 'I CPL-b Part Status (Mot Used SI0B ch 4 Port status  [ModBus #2 [2nd Part]

™ PCI Ta Revert Ta Port B On Part C Fault I™ disable Modbust?2 port 2 on SI0-E channel 47

Baud Rale 19200 =
Stop Bits 15top Bits = Modbus Link Enar False
Farity ff - Modbus Exception Enrar |Mo Eror

RS-protocal on SI0B chd IF\S—232 -

~Modbust2 Setting:

Trip Command (Mot Allowed - Driver Protocol RTU
DeviceNumber [T 2|4

v Allow Modbus Overspeed Testing
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Port CPU Settings

The port settings for each of the three CPU communication ports are set in the
Program Mode and can be changed or adjusted from the Service Mode. The
arrow keys to the right of each parameter will adjust it either up or down. The pull
down boxes can be used to change the options for each function. The
parameters shown are the same parameters that are listed and described in the
Program Mode, Chapter 3 and in Volume 1. The status of the communication
port and its function is displayed in the Port Configuration display box.

Port 1, 2 (CPU) Modbus Settings

Trip Command dflt = Not Used
The Trip Command is the option that determines how the Modbus Commands
can trip the 5009C control. The user must select one of the three options:

Not Used Cannot initiate a trip from a Modbus port.

One-Step Will initiate a trip after receiving the Modbus port trip
command.

Two-Step Will initiate a trip after receiving the Modbus port confirm trip
command.

Modbus Link Error

This gauge displays if the Modbus port has sensed a link error. Once the error
has been corrected, the display box will show No Error. The alarm will remain
until reset by the reset alarms command.

Modbus Exception Error

This gauge displays if the Modbus port has sensed an exception error. The
Exception Error display box will display the type of error received. Once the error
has been corrected, the display box will show No Error. The alarm will remain
until reset by the reset alarms command.

Allow Modbus Overspeed Test dflt = Yes
If selected, overspeed tests can be performed via the Modbus port. See Volumel
for a Modbus description and a description of the Overspeed Test procedures.

~Modbusi2 port 2 CPU B or SID B ch | 4
CPU B Port Configuration (Mot Used h CPU-b Part Status [Mat Used SI0-B ch 4 Port status  |ModBus #2 [2nd Port)

™ PCI To Revert To Port B On Port C Fault I~ disable Modbust2 port 2 on SI0-B channel 47

Baud Rate 19200 hd
Stop Bits |1 Stop Bits = Modbus Link Errar Fal:e

Parity 0ff - Modbus Exception Erar |Me Error
FiS-piotocol on SI0B chd IHS-232 VI

~Modbusl2 Setting:
Trip Cammand INDt Allowed - Driver Protocol RTU -

Device Mumber |1 =

¥ Allow Modbus Overspeed Testing

Local Mode  [Modbus cmnds always active ﬂ
Local/Remote Status | Active

—Br1 Catkin,
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Modbus Scale Factors dflt =1 (0.1, 1.0,10, 100)
The 5009C control uses scale factors for the Modbus ports. These scale factors
are fully described in Volume 1 of this manual. The pulls down menus are
operable only in the Service Mode.

—Modbus Scale Factors

Cascade Scale Factor |1 vI anitorit2 Scale Factar |1 vI Feed-forward Scale Factor I‘I vI
Decoupling Scale Factar lﬁ Monitor#t3 Scale Factor |1 'I Remate Hot/Cold Scale
Entr/tdm Scale Factar m Muoritors4 Scale Factor |1 'I IH-14 Scale Factar
Moritord] Seale Factar m HF compenszation Scale 1 'I IH-1B Scale Factar
LP compensation Scale ﬁ IH-24 Scale Factor
Seal-Gas Scale Factor ﬁ IH-2B Scale Factar

AL,

SIO Communications Folder

SIO Port Settings

Optionally Serial Input/Output (SIO) modules may be provided in the A and or B
kernel sections (Slot A5) to increase communication redundancy and or the
number of available communication ports. All SIO module ports are dedicated to
a specific communication function. Refer to the list below to determine port
functionality. Refer to Volume 1 of this manual for communications redundancy
logic.

Port Configurations

e SIO Port 1 (RS-232) functions as an Alarm/Trip Printer driver port.

e  SIO Port 2 (RS-232) functions as an interface port to Woodward'’s
ServPanel program.

e SIO Port 3 (RS-232, RS-422, RS-485) functions as a redundant Modbus
communications port.

e S|O Port 4 (RS-232, RS-422, RS-485) functions as a redundant DDE
communications port (PCI).
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PCI Troubleshooting Guide

This guide is intended to help users troubleshoot typical PCI related problems,
and give guidance in correcting them.

TAPI Error

If when attempting to initially open the ServLink program, a TAPI error is
received, delete and re-install the computer’'s modem drivers, then try opening
the ServLink program again. The ServLink program uses one of the computer’s
modem “.dllI” library files which is loaded with the computer’s modem drivers. A
TAPI Error may be experienced, if when installing Windows on the respective
computer, all modem drivers were not completely installed.

Access Violation Error

If an Access Violation Error is received during operation, select the message
box’s “OK” button to continue operation. If the error persists, close and re-open
the PCI program. This error was detected and driven by Windows, and is the
result of the PCI program trying to access a Window’s routine at an incorrect
time. This type of error is typically the result of the computer’s resources being
over utilized (to many programs open at once, for the amount of RAM available).
To reduce or stop this type of error, close all other computer programs.
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Chapter 6.

AIarms/TriES

General

The 5009C Control System monitors all alarms and trips sends them to the
Modbus. This chapter includes a list of all alarms and shutdowns and possible
causes of the alarm/trip.

Trips (10 ms scan time)
Trip number Description

1 External trip contact#1
2 External trip contact#2
3 External trip contact#3
4 External trip contact#4
5 External trip contact#5
6 External trip contact#6
7 External trip contact#7
8 External trip contact#8
9 External trip contact#9
10 External trip contact#10
Power up SD- Control lost power and CPU was reset or the Program mode was
11 exited.
12 All HD-BIO fault
13 All HDAI fault
14 All actuator cards fault
15 All Speed Sensor Signal failure
16 Overspeed test limit trip
17 OVERSPEED TRIP
18 All extraction PV Fault
19 All cascade PV Fault
20 ACT1 combo Fault
21 ACT2 combo Fault
22 All ACT_06 ch1 fault
23 All ACT_06_ch2 fault
24 Start interlock
25 Speed control lost
26 Underspeed SD
27 Inlet valve No speed / rotor stuck
28 Normal SD completed
29 Modbus Shutdowns SD from Modbus#1
30 Modbus Shutdowns SD from Modbus#2
31 Modbus Shutdowns SD from PCI
32 Trip from Level switch 1
33 Trip from Level switch 2
34 Trip from Level switch 3
35 Trip from Level switch 4
36 Configuration error
37 HP pilot fault
38 LP pilot fault
39 SDO01 from remote 10
40 SDO02 from remote 10
41 SDO03 from remote |10
42 SDO04 from remote |10
43 SDO5 from remote 10
44 SDO06 from remote 10
45 SDO07 from remote 10
46 SDO08 from remote |10
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SDO09 from remote 10
SD10 from remote |10
Redundancy1 all fault
Redundancy?2 all fault

Chassis/Operating System Alarms

Alarm—Kernel x Anlg I/0 Module Flt
Explanation—Failure of the Analog I/O module in Kernel x (A, B, C). Verify that
the module is inserted and the Fault light is off.

Alarm—Kernel x Discrete /O Mod Flt
Explanation—Failure of the Discrete 1/O module in Kernel x (A, B, C). Verify that
the module is inserted and the Fault light is off.

Alarm—Kernel x Fault
Explanation—Kernel x CPU fault. Verify that the CPU is inserted and reset.

Alarm—Kernel x Overtemperature Alarm
Explanation—Kernel overtemperature detected x (A, B, C).

Alarm—Power Supply #x Fault
Explanation—Power supply #x (1,2) fault detected. Check input and output
voltages of the supply.

Alarm—Operating System Fault
Explanation—QOperating system alarm detected.

Application Alarms

Alarm—Kernel x Comm Link Failed
Explanation—Kernel x (A, B, C) communications link was detected as failed.

Alarm—Turbine Trip
Explanation—Turbine has tripped.

Alarm—Overspeed
Explanation—Turbine speed is above trip level.

Alarm—Stuck in Critical Band
Explanation—Turbine speed was stuck or forced into a critical band too long.

Alarm—External Alarm #x

Explanation—External Alarm #x (1-10) contact input was opened.

Alarm—Configuration Error
Explanation—Invalid configuration.
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Speed Probe Alarms

Alarm—Spd Probe #x Input FId
Explanation—All Speed probe #x (1-4) inputs failed.

Alarm—Spd Probe #1 Deviation Alm
Explanation—Speed probe input is out of tolerance with other speed probes.

Alarm—Spd Probe #1 Ospd Alm
Explanation—Speed probe input is above overspeed alarm setting.

Alarm—Spd Probe #x Kernel y Fault
Explanation—Input failure or input is out of tolerance from speed probe x (1,4) in
kernel y (A,B,C).

Alarm- Null speed function not armed

Explanation—Input#4 failure or input is out of tolerance from speed probe 1,2,
Or/and 3. Null speed won't be detected until function re-armed.

Analog Input Alarm

Alarm—Anlg Input #x Kernel y Fault

Explanation—Input failure or input is out of tolerance from analog input #x (1-8)
in kernely (A,B,C).

Alarm—Discrete In #x Kernel y Fault

Explanation—Input mismatch from other kernels from input #x (1-24) in kernel y
(A,B,C).

Cascade Alarms

Alarm—All Cascade Inputs Failed
Explanation—All Cascade analog inputs failed.

Alarm—Casc Input #x Failed
Explanation—Cascade input #x (1,2,3) failure detected.

Alarm—Casc Input #x Deviation Alm
Explanation—Cascade input #x (1,2,3) is out of tolerance, but not failed.

Alarm—Rmt Casc Setpt Input Failed
Explanation—Remote Cascade Setpoint analog input failed.

Extraction Alarms

Alarm—All Extraction Inputs Failed
Explanation—All Extraction analog inputs failed.

Alarm—Extraction Input #x Failed
Explanation—Extraction input #x (1,2,3) failure detected.

Alarm—Extraction Input #x Deviation Alm
Explanation—Extraction input #x (1,2,3) is out of tolerance, but not failed.

Alarm—Rmt Extr Setpt Input Failed
Explanation—Remote Extraction Setpoint analog input failed.
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Decoupling Alarms

Alarm—AIl DCPL Inputs Failed
Explanation—All DCPL analog inputs failed.

Alarm—DCPL Input #x Failed
Explanation—DCPL input #x (1,2,3) failure detected.

Alarm—DCPL Input #x Deviation Alm
Explanation—DCPL input #x (1,2,3) is out of tolerance, but not failed.

Alarm—Rmt DCPL Setpt Input Failed
Explanation—Remote Decoupling Setpoint analog input failed.

Speed Setpoint Alarms

Alarm—Rmt Spd Setpt Input Failed
Explanation—Remote Speed Setpoint input failure detected.

Feed forward Alarms

Alarm—All feed forward Inputs Failed
Explanation—All Load Share Setpoint analog inputs failed.
Time Stamp—5 ms resolution.

Alarm—feed-Forward Input #x Deviation Alm
Explanation—Load Share Setpoint input #x (1,2,3) is out of tolerance, but not
failed.

Monitor Input#( 1-4) Alarms

Alarm—Monitor Input#x Failed
Explanation—Monitor input failure detected.

Driver Alarms

Alarm—Act #1 combo Failed
Explanation—All Actuator #1 (open circuit detected).

Alarm—Act #1 combo Load Fault
Explanation—HP (Actuator #1) Load/Coil Fault detected (single coil/load).

Alarm—Act #1 combo Load 'A/B' Fault
Explanation—HP (Act #1) Load/Coil from Kernel A/B Fault detected (dual
coil/load).

Alarm—Act #1 combo Load 'C' Fault
Explanation—HP (Act #1) Load/Coil from Kernel C Fault detected (dual
coil/load).

Alarm—Act #2 combo Failed
Explanation—All LP (Actuator #2) (open circuit detected).

Alarm—Act #2 Driver x Fault
Explanation—LP (Actuator #2) Kernel x (A,B,C) fault detected.
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Alarm—Act #2 combo Load Fault
Explanation—LP (Actuator #2) Load/Coil Fault detected (single coil/load).

Alarm—Act #2 (LP) Load 'A/B' Fault
Explanation—LP (Act #2) Load/Coil from Kernel A/B Fault detected (dual
coil/load).

Alarm—Act #2 (LP) Load 'C' Fault
Explanation—LP (Act #2) Load/Coil from Kernel C Fault detected (dual coil/load).

Alarm-All act 06 channel 1 Fault
Explanation—Channel 1 output of A106 and C106 are fault. Line might be
opened.

Alarm-Calibration A106 channel 1 not completed.
Explanation—Channel 1 output of A106 calibration is not completed. Calibration
is requested.

Alarm— ACT_A106 ch1l fault
Explanation—Channel 1 output of A106 is fault. Line might be opened

Alarm—~Position MAX DIFF A106-Ch1.
Explanation—Channel 1 LVDT feedback of A106 is fault is too different from the
one on C106. check LVDT/wiring

Alarm—LVDT1 A106 ch1 fault
Explanation—LVDT of A106 is fault.

Alarm-Calibration C106 channel 1 not completed.
Explanation—Channel 1 output of C106 calibration is not completed. Calibration
is requested.

Alarm— ACT_C106 ch1 fault
Explanation—Channel 1 output of C106 is fault. Line might be opened

Alarm—Position deviation-Ch1.
Explanation—Channel 1 LVDT feedback different is too big. Check LVDT/wiring
or linearize the LVDT.

Alarm—LVDT1 C106 ch1 fault
Explanation—LVDT of C106 is fault

Alarm-All act 06 channel 2 fault
Explanation—Channel 2 output of A106 and C106 are fault. Line might be
opened.

Alarm-Calibration A106 channel 2 not completed.
Explanation—Channel 2 output of A106 calibration is not completed. Calibration
is requested.

Alarm— ACT_A106 ch2 fault
Explanation—Channel 2 output of A106 is fault. Line might be opened

Alarm—Position MAX DIFF-Ch2.
Explanation—Channel 2 LVDT feedback different is too big. Check LVDT/wiring
or linearize valve.

Alarm—LVDT1 A106 ch2 fault
Explanation—LVDT of A106 is fault.
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Alarm-Calibration C106 channel 2 not completed.
Explanation—Channel 2 output of C106 calibration is not completed. Calibration
is requested.

Alarm— ACT_C106 ch2 fault
Explanation—Channel 2 output of C106 is fault. Line might be opened

Alarm—Position MAX DIFF C106-Ch2.
Explanation—Channel 2 LVDT feedback of C106 is fault is too different from the
one on A106. check LVDT/wiring

Alarm—LVDT1 C106 ch2 fault
Explanation—LVDT of C106 channel 2 is fault

Pilot Alarms

Alarm—HP pilot feedback Signal failure A106
Explanation—LVDT Pilot signal used for HP A106 fault

Alarm—HP pilot feedback Signal failure C106
Explanation—LVDT Pilot signal used for HP C106 fault

Alarm—HP pilot feedback HP pilot DF fault
Explanation—LVDT Pilot signal used for HP A106 difference

Alarm—LP pilot feedback Signal failure A106
Explanation—LVDT Pilot used for LP signal on A106 fault

Alarm—LP pilot feedback Signal failure C106
Explanation—LVDT Pilot used for LP signhal on C106 fault

Alarm—LP pilot feedback LP pilot DF fault
Explanation—LVDT Pilot used for LP signal difference

Alarm—HP degraded mode activated
Explanation—All LVDT Pilot used for HP signal fault- degraded mode is activated

Alarm—LP degraded mode activated
Explanation—All LVDT Pilot used for LP signal fault- degraded mode is activated

Alarm—HP demand -LVDT too big
Explanation—HP Demand-LVDT feedback too big. Calibration required

Alarm—LP Demand -LVDT too big
Explanation—LP Demand-LVDT feedback too big. Calibration required

Alarm—HP pilot degraded fault
Explanation— Degraded mode cannot drive correctly the HP valve. Tuning is
required

Alarm—LP pilot degraded fault
Explanation— Degraded mode cannot drive correctly the HP valve. Tuning is
required
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Relay Alarms

Relays 1-3 are in DTM #1, 4-6 in DTM #2, 7-9 in DTM #3, and 10-12 in
IMPORTANT 5™,

Alarm—Relay #x y1 Driver Fault
Explanation—Fault in the y (A,B,C)1 driver of Relay #x (1-12).

Alarm—Relay #x y2 Driver Fault
Explanation—- Fault in the y (A,B,C)2 driver of Relay #x (1-12).

Alarm—Relay #x y1 Fault
Explanation—Fault in the y (A,B,C)1 relay of Relay #x (1-12).

Alarm—Relay #x y2 Fault
Explanation—Fault in the y2 relay of Relay #x (1-12).

Alarm—Relay #x Al or B1 Fault
Explanation—Fault in either Al or B1 relays of Relay #x (1-12).

Alarm—Relay #x C2 or A2 Fault
Explanation—Fault in either C2 or A2 relays of Relay #x (1-12).

Alarm—Relay #x B2 or C1 Fault
Explanation—Fault in either B2 or C1 relays of Relay #x (1-12).

Analog Output Alarms

Alarm—Analog Out #x Failed
Explanation—All Analog Output #x (1-4) drivers or load has failed.

Alarm—Anlg Out #x Driver y Fault
Explanation—Analog Output #x (1-4) Kernel y (A,B,C) fault detected

Alarm—Anlg Out #x Load Fault
Explanation—Analog Output #x (1-4) Load Fault detected.

Major Alarm Indication
A Major Alarm indication is available to the Modbus communication devices and
as a programmable relay option. This major alarm feature is programmable and
has both dedicated (fixed) alarms and optional inputs as follows:

Dedicated/Fixed Major Alarms

Kernel x Analog 1/0 Module Flt Failure of the Analog I/O module in
Kernel x (A,B,C).

Kernel x Discrete 1/0 Module Flt Failure of the Discrete I/O module in
Kernel x (A,B,C).

Kernel x Fault Kernel x (A,B,C) CPU Failure.

Power Supply #x Fault Power Supply #x (1,2) Fault Detected.

Woodward 177



5009C PCI Software

Manual 26320V3

Optional/Programmable Major Alarms

5009C Overtemperature
Operating System Alarm
Kernel x Comm Link Failed

Turbine Trip
Stuck In Critical Band

Speed control lost
Underspeed
External Alarm x

All Cascade Inputs Failed

All Extraction Inputs Failed

All DCPL Inputs Failed

All KW Inputs Failed

FSP Input Failed

All Rmt Spd Setpt Inputs Failed
All Rmt Casc Setpt Inputs Failed
All Rmt DCPL Setpt Inputs Failed
All Rmt Extraction Setpt Inputs Fid

HP compensation failed

LP compensation failed

HP Pilot failed

LP Pilot failed

Monitor Analog Input#1-4 Failed
LSW#1-4 alarm

Act #1 combo Fault
Act #2 combo Fault
Act FB-chl Fault
Act FB-ch2 Fault

Seal gas PV failed

Control's Fan Failure Detected.
Operating System Alarm Detected.
Kernel x communications link was
detected as failed.

Turbine tripped alarm indication.
Turbine speed was stuck or forced into
the critical band too long.

Difference speed-speed setpoint too big
Underspeed detected

External Alarm #x (1-10) contact input
was opened.

All Cascade analog inputs failed.

All Extraction analog inputs failed.

All DCPL analog inputs failed.

All KW analog inputs failed.

FSP analog input failed.

All Rmt Spd Setpt analog inputs failed.
All Rmt Casc Setpt analog inputs failed.
All Rmt DCPL Setpt analog inputs failed.
All Rmt Extraction Setpt analog inputs
failed.

All sensor failed for HP compensation
All sensor failed for LP compensation
LVDT pilot signal used for HP fault
LVDT pilot signal used for LP fault
Monitor Analog input#1-4 failed.

Level switch configured for Major alarm
activated

All Actuator #1 drivers are failed.

All Actuator #2 drivers are failed.

All Actuator card channell drivers are
failed.

All Actuator card channel2 drivers are
failed

Process value used for seal gas has
failed.
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Chapter 7.
Modbus

Modbus® Communications

This control can communicate with plant distributed control systems and/or CRT
based operator control panels through up to four Modbus communication ports.
These ports support ASCIl or RTU MODBUS transmission protocols. The CPU
based ports only support RS-232 communications. However, the system’s SIO
modules (optional) utilize Modbus based ports that can communicate via RS-232,
RS-422, or RS-485 communications. Modbus utilizes a master/slave protocol.
This protocol determines how a communication network’s master and slave
devices establish and break contact, how a sender is identified, how messages
are exchanged, and how errors are detected. The 5009C control is always the
slave device, the DCS or operator interface will act as the master and initiate
communication transactions.

Monitor Only

The Modbus communication ports, are defaulted from the factory, to
communicate with any device that communicates through Modbus and has the
same port settings. Alternatively, each port can be configured to only output data
and ignore any input commands. This allows the control to be monitored but not
controlled from an external device. By simply connecting a monitoring device,
configured to communicate through Modbus, this device can be used to monitor
all control parameters, modes, etc. without effecting control of the turbine. To use
a Modbus port for monitoring only (Boolean and analog write commands are
ignored), program the ‘Use Modbus Port’ setting to ‘Not Used'.

Monitor and Control

Once a Modbus port is configured for Modbus communications, the control will
accept Run mode commands from an external network master device (DCS,
HMI, etc.). This allows a Modbus compatible device to monitor and perform all
5009C Control Run mode parameters and commands. Modbus ports are
independent of each other, and can be used simultaneously. The last command
given between the ports has priority. To use a 5009C Modbus port to monitor and
operate the 5009C Control, program the desired port(s) ‘Use Modbus Port’
setting to ‘Modbus’.

Modbus Communication

The 5009C Control supports two Modbus transmission modes (ASCIl & RTU). A
mode defines the individual units of information within a message and the
numbering system used to transmit the data. Only one mode per Modbus
network is allowed. The supported modes are ASCII (American Standard Code
for Information Interchange), and RTU (Remote Terminal Unit). These modes are
defined in the following table.
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CHARACTERISTIC ASCII RTU

Coding System hexadecimal (uses 8-bit binary
IASCII printable binary
characters: 0-9, A-F)

Start Bits 1 1

Data Bits per Char 7 8

Parity even, odd, even, odd,
or none or none

Stop Bits 1, 1.5, 0or 2 1,1.5 0or2

Baud Rate 110, 300, 600, 1200, 110,300, 600, 1200,
1800,2400, 4800, 9600, 1800, 2400, 4800, 9600,
19200, 38400, or 57600 19200, or 38400

Error Checking LRC (Longitudinal CRC (Cyclical
Redundancy Check) Redundancy Check)

Table 7-1. ASCII vs. RTU Modbus

In the RTU mode, data is sent in 8-bit binary characters and transmitted in a
continuous stream. In the ASCIlI mode, each binary character is divided into two
4-bit parts (high order and low order), changed to be represented by a
hexadecimal equivalent, then transmitted, with breaks of up to 1 second possible.
Because of these differences, data transmission with the ASCII mode is typically
slower (see Figure 7-1 below).

RTU ‘OO‘OO‘ ‘OO‘M‘
0 3
ASCII 0011, 0000, 0011, 0011, 30 REPRESENTS
| ‘ ‘ ‘ ASCIl "0”,
3 O 5 3 33 REPRESENTS
\ / \ / ASCII 737
0 3
850-133
96—04—15 KDW

Figure 7-1. ASCII/RTU Representation of 3

The Modbus protocol allows one master and up to 247 slaves on a common
network. Each slave is assigned a fixed, unique device address in the range of 1
to 247. With the Modbus protocol, only the network master can initiate a
transaction. A transaction consists of a request from the master to a slave unit
and the slave’s response. The protocol and Modbus device number are set in the
Program Mode and can be adjusted in the Service Mode, if required.

The control's CPU module communication ports are configured for RS-232
communications only. RS-232 communications is limited to a distance of 15.24
meters (50 feet). Volume 2 shows the required RS-232 communication
connections. The transmit data (TXD), receive data (RXD), and signal ground
(SIG GND) must be properly connected as shown. In addition, the shield (SHLD)
should be connected in at least one location.
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In cases where a device which is being interfaced to is located a distance of
greater than 15.24 meters (50 feet) from the control, it is recommended that an
RS-232-t0-RS-422 converter, RS-232-t0-RS-485 converter, or a Woodward S10
Module be used. Each SIO module has four ports, with one port dedicated for
Modbus communications and configurable for RS-232, RS-422, or RS-485
communications. With the use of RS-422 or RS-485 communications, the control
can interface with a device through serial communications up to 1219.2 meters
(4000 feet) from the control. Alternatively, one or two SIO modules may be
installed within the control's chassis.

A Model 285 Superverter from Telebyte Technology Inc. of Greenlawn N.Y., or
equivalent can be used as an interface converter. RS-422 and RS-485
communications also support multidropping (multiple slaves on a single
communications line); RS-232 communications does not.

This control functions as a slave unit only. As a slave unit, the control will only
respond to a transaction request by a master device. The control can directly
communicate with a DCS or other Modbus supporting device on a single
communications link. If multi-dropping is used (via RS-422 or RS-485
communications), up to 246 devices (5009C units or other customer devices) can
be connected to one Master device on a single network. The device number for
each port can be set in the Program or Service modes.

Each message to or from a master has a defined structure called the message
“frame”. A frame consists of the slave device address, a code defining the
requested data, and error checking information. See Figure 7-2.

BEGINNING SLAVE FUNCTION DATA ERROR | END OF
OF FRAME ADDRESS CODE CHECK FRAME
CODE
ASC| ; 2 CHARS | 2 CHARS |4 BITS DATA| 2 CHAR | CR LF
8 BITS 8 BITS PER CHAR | 8 BITS
21U 3-CHAR I CHAR | CHAR |8 BITS DATA | 2 CHAR BDEQSR
DEAD TIME 8 BITS 8 BITS PER CHAR | 16 BITS e
855-382
93-09-27 DAR

Figure 7-2. Modbus Frame Definition

The Modbus function code tells the addressed slaves what function to perform.
The following table lists the function codes supported by this control.
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Modbus Function Codes

REFERENCE
CODE DEFINITION ADDRESS

01 Read Digital Outputs OXXXX
(Raise/Lower and Enable/Disable Commands)

02 Read Digital Inputs 1XXXX
(Status Indications / Alarms and Trips)

03 Read Analog Outputs AXXXX

04 Read Analog Inputs BXXXX
(Speed, Setpt, etc.)

5 \Write Single Discrete Output OXXXX
(Raise/Lower and Enable/Disable Commands)

6 \Write Single Register AXXXX
(Enter Setpt Directly)

8 Loopback Diagnostic Test N/A
(supports subfunction 0 only)

5 \Write Digital Outputs DXXXX

16 \Write Analog Outputs AXXXX

Table 7-2. Modbus Function Codes

When a Modbus message is received, it is checked for any errors or invalid data.
If there is invalid data in the message, an error code is sent back to the master
and the control issues an alarm message. The error codes are defined in the
following table. The exception error status and respective error codes can be
viewed in the Service Mode under PORT # SETTINGS, where # is the number of
the port (1 or 2).

If the control has not received a message for the configured time-out period, the
control will alarm with an error message, but no message is sent to the master.
This time-out is defaulted to 2 seconds and only applies to units using both
monitor and control (adjustable in the Service Mode).

Modbus Slave Exception Error Codes

CODE ERROR MESSAGE TO MASTER DESCRIPTION
0 No Error 0 No Error
1 Bad Modbus function 1 [The specified function is not supported for this control
2 Bad Modbus data address 2 The Modbus value addressee is not valid for this control
3 Bad Modbus data value 3 Too many values requested or the on/off indicator in
function code 5 is invalid.
9 Bad Modbus checksum None Message checksum did not match.
10 Bad Modbus message None Message could not be decoded.
n/a Lost Modbus link None No messages received for the configured time- out
period.

Table 7-3. Modbus Error Codes

Port Adjustments

Before the 5009C Control will communicate with the master device, the
communication parameters must be verified. These values are set in the
Program Mode and can be adjusted, if required, from the Service Mode.
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Modbus Communication Port Adjustments

PARAMETER ADJUSTMENT RANGE
Baud Rate 110 TO 38400

Parity NONE, ODD, or EVEN
Stop Bits 1TO?2

Control Modbus Addresses

The Modbus communication ports in the 5009C Control are programmed for
unigue Modbus addresses. A complete listing of these addresses for your
application is located at the end of this section. The Modbus address listing
consists of Boolean Writes, Boolean Reads, Analog Reads, and Analog Writes.
The Boolean reads and writes are also referred to as input and holding coils. The
analog reads and writes are referred to as input registers and holding registers.

All values that can be addressed by Modbus are considered to be discrete and
numeric. The discretes are a 1 bit binary, on or off value and the numerics are 16
bit values. Discretes are sometimes referred to as coils or digitals and numerics
are referred to as registers or analogs. All read/write registers are interpreted by
the 5009C Control as signed 16 bit integer values. Since Modbus can only
handle integers, values that require a decimal point in the Modbus Master Device
are multiplied by a scaling constant before being sent by the 5009C Control. See
Tables 7-7 &7-8 (Analog Reads and Analog Writes) under the MULTIPLIER
column for defaulted communication constants and ranges.

The maximum number of discretes and registers that can be transmitted in one
packet is dependent on each implementation of Modbus. The following table
defines these limits.

MODE OF TRANSMISSION MAX DISCRETES MAX REGISTERS
ASCII 944 59
RTU 1188 118

Table 7-4. Maximum Modbus Discrete and Analog Values

Boolean Writes (Holding Coils)

Holding coils are logical signals that are both readable from and writable to the
5009C Control. An example of a Boolean write value would be raise or lower
commands. A logical true denoted by the value 1 will cause the command listed
in the description to be executed. For example, if a 1 is written to address 0:0010
and this corresponded to a speed raise command, the speed setpoint will
increase until a 0 is written to address 0:0010. The 5009C Control supports
function codes 1, 5, and 15. These correspond to reading selected holding coils,
writing to a single holding coil, and writing to multiple holding coils, respectively.
The holding coils available are listed in Table 8-5, under Boolean Writes.
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Boolean Reads (Input Coils)

Input coils are logical signals that are readable from, but not writable to, the
5009C Control. An example of an Boolean read value would be a turbine trip
status indication. The input coil will have the value 1 if the statement in the
description column is true and a 0 if false. The ‘1.’ term in the address identifies
an input coil. The 5009C Control supports Modbus function code 2, which
involves reading selected input coils. The input coils available are listed in Table
8-6, under Boolean Reads.

Analog Reads (Input Registers)

Input registers are analog values that are readable from, but not writable to, the
5009C Control. An example of an analog read value would be turbine speed. The
values of the input registers are stored internal to the control as floating point
numbers representing engineering units (i.e. KPA or RPM). The values that are
transmitted are integer values ranging from -32767 to +32767. Since Modbus can
only handle integers, values that require a decimal point must be multiplied by a
scaling constant in the 5009C Control before being sent across the Modbus link.
For example, these input registers may be listed as the Modbus value ‘X100’ or
‘cascade scale factor’ under the description heading to denote the value is
multiplied by a scaling constant (refer to Modbus Scale Factors later in this
section). This will allow transmission of decimal parts of a unit if this is necessary
for better resolution.

See the 5009C Control Service Mode for defaulted communication constants and
ranges. The control supports Modbus function code 4, which involves reading
selected input registers. The input registers available are listed in Table 7-7,
under Analog Reads.

Analog Writes (Holding Registers)

Holding registers are analog values that are writable to the 5009C Control. These
values can also be read from a device performing error checking. An example of
an analog write value would be a direct speed setpoint value as opposed to raise
and lower setpoint commands. The value of the holding registers are also stored
in the control as numbers representing engineering units (i.e. PSI (kPa) or RPM).
Once again, if decimal points are required, a scaling factor must be used (refer to
Modbus Scale Factors later in this section). The 5009C Control supports Modbus
function codes 3, 6, and 16. These correspond to reading selected holding
registers, writing to a single holding register, and writing to multiple holding
registers, respectively. The holding registers available are listed in Table 7-8,
under Analog Writes. The following tables give the address and description of all
Boolean and analog, reads and writes.

Boolean Write Address Overview:

Addr  Point Description Interface Description

0:0001 Speed logic Modbus Shutdowns

0:0002 Speed logic Modbus Shutdowns acknowledge
0:0003 Speed logic Normal SD

0:0004 Speed logic Quit normal SD

0:0005 Speed logic Start permissive

0:0006 Speed logic RESET

0:0007 Speed logic START

0:0008 Speed logic HP ramp limiter UP
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Addr

0:0009
0:0010
0:0011
0:0012
0:0013
0:0014
0:0015
0:0016
0:0017
0:0018
0:0019
0:0020
0:0021
0:0022
0:0023
0:0024
0:0025
0:0026
0:0027
0:0028
0:0029
0:0030
0:0031
0:0032
0:0033
0:0034
0:0035
0:0036
0:0037
0:0038
0:0039
0:0040
0:0041
0:0042
0:0043
0:0044
0:0045
0:0046
0:0047
0:0048
0:0049
0:0050
0:0051
0:0052
0:0053
0:0054
0:0055
0:0056
0:0057

Point Description
Speed logic
Speed logic
Speed logic
Speed logic
Speed logic
Speed logic
Speed logic
Speed logic
Speed logic
Speed logic
Speed logic

HP compensation
HP compensation
FW enabling
FW-forward enabling
cascade control
cascade control
cascade control
Cascade control
Cascade control
Cascade control
decoupling control
decoupling control
Decoupling control
Decoupling control
Decoupling control
Decoupling control
Decoupling control
Decoupling control
LOCAL/REMOTE
LOCAL/REMOTE
Modbus relays
Modbus relays
Modbus relays
Modbus relays
Modbus relays
Modbus relays
Modbus relays
Modbus relays
Modbus relays
Modbus relays
Modbus relays
Modbus relays
Modbus relays
Modbus relays
Modbus relays
Modbus relays
Modbus relays
Modbus relays

Interface Description
HP ramp limiter down
Lower speed

Raise speed

Halt sequence

Continue autostart
Remote speed enable
Remote speed disable
reset max speed
External overspeed test
Overspeed request

Quit overspeed test

HP gain enabled

HP gain disabled

M1 forward enable

M1 forward disable
Cascade enable
Cascade disable
Cascade lower SP
Cascade raise SP
Enable remote cascade
Disable remote cascade
Enable decoupling
Disable decoupling
Lower decoupling SP
Raise decoupling SP
Enable remote decoupling
Disable remote decoupling
Manual control demand
Decoupling auto demand
Remote

Local

Activate relay#4
De-activate relay#4
Activate relay#05
De-activate relay#05
Activate relay#06
De-activate relay#06
Activate relay#07
De-activate relay#07
Activate relay#08
De-activate relay#08
Activate relay#09
De-activate relay#09
Activate relay#10
De-activate relay#10
Activate relay#11
De-activate relay#11
Activate relay#12
De-activate relay#12

Woodward

185



5009C PCI Software

Manual 26320V3

Addr

0:0058
0:0059
0:0060
0:0061
0:0062
0:0063
0:0064
0:0065
0:0066
0:0067
0:0068
0:0069
0:0070
0:0071
0:0072
0:0073
0:0074
0:0075
0:0076
0:0077
0:0078
0:0079
0:0080
0:0081
0:0082
0:0083
0:0084
0:0085
0:0086
0:0087
0:0088
0:0089
0:0090
0:0091
0:0092
0:0093
0:0094
0:0095
0:0096
0:0097
0:0098
0:0099
0:0100
0:0101
0:0102
0:0103
0:0104
0:0105
0:0106

Point Description
SET TIME

LP compensation
LP compensation
Extraction control
Extraction control
Extraction control
Extraction control
Extraction control
Extraction control
Extraction control
Extraction control
Extraction control
Extraction control
Extraction control
Extraction control
Speed PID
Speed PID
Speed PID
Speed PID
Speed PID
Speed PID
Speed PID
Speed PID
Speed PID
Speed PID
Speed PID
Speed PID
Speed PID
Speed PID
Speed PID
Cascade PID
Cascade PID
Cascade PID
Cascade PID
Cascade PID
Cascade PID
Cascade PID
Cascade PID
Cascade PID
Cascade PID
Cascade PID
Cascade PID
Cascade PID
Cascade PID
Cascade PID
decoupled PID
decoupled PID
decoupled PID
decoupled PID

Interface Description
Set time

LP gain enabled

LP gain disable
Enable extraction
Disable extraction

E/A lower SP

E/A raise SP

Enable remote extraction
Disable remote extraction

Raise LP ramp
Lower LP ramp
Lower flow demand
Raise flow demand

Extraction manual demand

Extraction auto demand

Lower Prop Gain off-line

Raise Prop Gain off-line

Lower Prop Gain on-line

Raise Prop Gain on-line
Lower Int Gain off-line
Raise Int Gain off-line
Lower Int Gain on-line
Raise Int Gain on-line

Lower deriv Gain off-line

Raise deriv Gain off-line

Lower deriv Gain on-line

Raise deriv Gain on-line
Lower Deadband online
Raise Deadband online

fast action for PID adjust

Lower P1
Raise P1
Lower 11

Raise 11

Lower D1
Raise D1
Lower DB
Raise DB
Lower DF
Raise DF
Lower DR
Raise DR

Fast action for PID adjust

Cascade SP track
Cascade SP no track
Lower P1

Raise P1

Lower 11

Raise 11
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Addr

0:0107
0:0108
0:0109
0:0110
0:0111
0:0112
0:0113
0:0114
0:0115
0:0116
0:0117
0:0118
0:0119
0:0120
0:0121
0:0122
0:0123
0:0124
0:0125
0:0126
0:0127
0:0128
0:0129
0:0130
0:0131
0:0132
0:0133
0:0134
0:0135
0:0136
0:0137
0:0138
0:0139
0:0140
0:0141
0:0142
0:0143
0:0144
0:0145
0:0146
0:0147
0:0148
0:0149
0:0150
0:0151
0:0152
0:0153
0:0154
0:0155

Point Description
decoupled PID
decoupled PID
decoupled PID
decoupled PID
decoupled PID
decoupled PID
decoupled PID
decoupled PID
decoupled PID
extraction PID
extraction PID
extraction PID
extraction PID
extraction PID
extraction PID
extraction PID
extraction PID
extraction PID
extraction PID
extraction PID
extraction PID
extraction PID

MAIN SYSTEM
CALIBRATION
CALIBRATION
CALIBRATION
CALIBRATION
CALIBRATION
CALIBRATION
CALIBRATION
CALIBRATION
ACT-FB channel 1 KP
ACT-FB channel 1 KP
ACT-FB channel 1 Kl
ACT-FB channel 1 Kl
ACT-FB chl Null current
ACT-FB chl1 Null current
ACT-FB ch2 KP
ACT-FB ch 2 KP
ACT-FB ch2 KI
ACT-FB ch 2 Kl
ACT-FB ch2 Null current
ACT-FB ch2 Null current
Null speed logic
Modbus relays
Modbus relays
Modbus relays
Modbus relays
Modbus relays

Interface Description
Lower D1

Raise D1

Lower DB

Raise DB

Lower Droop

Raise Droop

Fast PID tuning

DCPL SP track

DCPL SP no track

Lower P1

Raise P1

Lower 11

Raise 11

Lower D1

Raise D1

Lower DB

Raise DB

Lower Droop

Raise Droop

Fast action for PID adjust
Extraction SP track
Extraction SP no track
Update EEPROM

Request calibration

Quit calibration

Start calibration procedure
Valve At min

Valve at max

Stroke completed

Raise manual actuator stroke
Lower manual actuator stroke
Lower KP

Raise KP

Lower Kl

Raise Kl

Lower Null current.

Raise Null current.

Lower KP

Raise KP

Lower KI

Raise KiI

Lower null current

Raise null current

null speed function armed
Temporary activate relay#4
Temporary activate relay#05
Temporary activate relay#06
Temporary activate relay#07
Temporary activate relay#08
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Addr

0:0156
0:0157
0:0158
0:0159
0:0160
0:0161
0:0162
0:0163
0:0164
0:0165
0:0166
0:0167
0:0168
0:0169
0:0170
0:0171
0:0172
0:0173
0:0174
0:0175
0:0176
0:0177
0:0178
0:0179
0:0180
0:0181
0:0182
0:0183
0:0184
0:0185
0:0186
0:0187
0:0188
0:0189
0:0190
0:0191
0:0192
0:0193
0:0194
0:0195
0:0196
0:0197
0:0198
0:0199
0:0200
0:0201
0:0202
0:0203
0:0204

Point Description
Modbus relays

Modbus relays

Modbus relays

Modbus relays

Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Mod #1(2) to Mod2(1)
Redundancy Managerl
Redundancy Managerl
Redundancy Manager2
Redundancy Manager2

ACT Card online calibration

Manual start request
NO man Start

Raise Setpoint
Lower Setpoint
Raise Demand
Lower Demand
Select Manual mode
Select Auto mode
Select SP track OFF
Select SP track ON
Go To speed Target
Actuator A/C106 chl
Actuator A/C106 chl
Actuator A/C106 ch2
Actuator A/C106 ch2

Interface Description

Temporary activate relay#09
Temporary activate relay#10
Temporary activate relay#11
Temporary activate relay#12
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Binary signal Xfer through Modbus
Modbus#1 select RED1-B request
Modbus#1 select RED1-A request
Modbus#1 select RED2-B request
Modbus#1 select RED2-A request
Memorize calibration data.(online)
Manual start request

Quit Manual start request

Seal Gas PID

Seal Gas PID

Seal Gas PID

Seal Gas PID

Seal Gas PID

Seal Gas PID

Seal Gas PID

Seal Gas PID

Speed control

Raise pilot gain

Lower pilot gain

Raise pilot gain

Lower pilot gain
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Addr

Point Description

0:0191 NO man Start

Boolean Read Address Overview:
Point Description

Addr

1:0001
1:0002
1:0003
1:0004
1:0005
1:0006
1:0007
1:0008
1:0009
1:0010
1:0011
1:0012
1:0013
1:0014
1:0015
1:0016
1:0017
1:0018
1:0019
1:0020
1:0021
1:0022
1:0023
1:0024
1:0025
1:0026
1:0027
1:0028
1:0029
1:0030
1:0031
1:0032
1:0033
1:0034
1:0035
1:0036
1:0037
1:0038
1:0039
1:0040
1:0041
1:0042
1:0043

Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication
Trip indication

Interface Description
Quit Manual start request

Table 7-5. Boolean Writes

Interface Description
External trip contact#1
External trip contact#2
ESD #3

ESD #4

ESD #5

ESD #6

ESD #7

ESD #8

ESD #9

ESD #10

Power up SD

All HD-BIO fault

All HDAI fault

All actuator cards fault
All Sensor Signal failure
Overspeed test limit trip
OVERSPEED TRIP
All extraction PV failure SD
All cascade PV failure SD
ACT1 fault

ACT2 fault

All ACT_06 ch1l fault
All ACT_06_ch2 fault
Start interlock

Speed control lost
underspeed SD

No speed / sticky rotor
normal SD completed
SD from Modbus#1
SD from Modbus#2
SD from PCI

LSW1 SD

LSW2 SD

LSW3 SD

LSW4 SD

TRIP CONF error

HP pilot SD

LP pilot SD

SDO01 from remote IO
SDO02 from remote 10
SDO03 from remote 10
SD04 from remote 10
SDO05 from remote 1O
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Addr

1:0044
1:0045
1:0046
1:0047
1:0048
1:0049
1:0050
1:0051
1:0052
1:0053
1:0054
1:0055
1:0056
1:0057
1:0058
1:0059
1:0060
1:0061
1:0062
1:0063
1:0064
1:0065
1:0066
1:0067
1:0068
1:0069
1:0070
1:0071
1:0072
1:0073
1:0074
1:0075
1:0076
1:0077
1:0078
1:0079
1:0080
1:0081
1:0082
1:0083
1:0084
1:0085
1:0086
1:0087
1:0088
1:0089
1:0090
1:0091
1:0092
1:0093

Point Description

Trip indication

Trip indication

Trip indication

Trip indication

Trip indication

Trip indication

Trip indication

Start Interlock indication
Start Interlock indication
Start Interlock indication
Start Interlock indication
Start Interlock indication
Start Interlock indication
Start Interlock indication
Start Interlock indication
Start Interlock indication
Start Interlock indication
Alarm-hardware
Alarm-hardware
Alarm-hardware
Alarm-hardware
Alarm-hardware
Alarm-hardware
Alarm-hardware
Alarm-hardware
Alarm-hardware
Alarm-hardware
Alarm-hardware
Alarm-hardware
Alarm-hardware
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors

Interface Description
SDO06 from remote 10
SDO7 from remote 10
SDO08 from remote |10
SDO09 from remote 10
SD10 from remote 10
Redundancyl all fault
Redundancy? all fault
ILOCKO1 from remote IO
ILOCKO2 from remote 10
ILOCKO3 from remote 10
ILOCKO4 from remote IO
ILOCKO5 from remote IO
ILOCKO6 from remote 10
ILOCKO7 from remote 10
ILOCKO8 from remote IO
ILOCKO09 from remote IO
ILOCK10 from remote 10
SIO-A card fault

SIO-B fault

all SIO cards fault

Kernel A fault

Kernel B fault

Kernel C fault

fan alarm

power 1 fault

power 2 fault

operating system ALM
temp A alarm

temp A alarm

temp A alarm

SPD #1 CH A difference
SPD #1 CH A fault

SPD #1 CH B difference
SPD #1 CH B fault

SPD #1 CH C difference
SPD #1 CH C fault

SPD #2 CH A difference
SPD #2 CH A fault

SPD #2 CH B difference
SPD #2 CH B fault

SPD #2 CH C difference
SPD #2 CH C fault
speed sensor #4 fault
SPD #3 CH A difference
SPD #3 CH A fault

SPD #3 CH B difference
SPD #3 CH B fault

SPD #3 CH C difference
SPD #3 CH C fault

SPD #4 CH A difference
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Addr

1:0094
1:0095
1:0096
1:0097
1:0098
1:0099
1:0100
1:0101
1:0102
1:0103
1:0104
1:0105
1:0106
1:0107
1:0108
1:0109
1:0110
1:0111
1:0112
1:0113
1:0114
1:0115
1:0116
1:0117
1.0118
1:0119
1:0120
1:0121
1:0122
1:0123
1:0124
1:0125
1:0126
1.0127
1:0128
1:0129
1:0130
1:0131
1:0132
1:0133
1:0134
1:0135
1:0136
1:0137
1:0138
1:0139
1:0140
1:0141
1:0142
1:0143

Point Description
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Speed sensors
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs

Interface Description

SPD #4 CH A fault

SPD #4 CH B difference

SPD #4 CH B fault

SPD #4 CH C difference

SPD #4 CH C fault

Signal failure sensor #1

Signal failure sensor #2

Signal failure sensor #3
Difference failure speed sensor
null speed function not armed
null speed probe fault

Analog Input 01/Ch A difference
Analog Input 01/ Ch A fault
Analog Input 01/Ch B difference
Analog Input 01/Ch B fault
Analog Input 01/Ch C difference
Analog Input 01/Ch C fault
Analog Input 01/ difference detected
Analog Input 02/Ch A difference
Analog Input 02/ Ch A fault
Analog Input 02/Ch B difference
Analog Input 02/Ch B fault
Analog Input 02/Ch C difference
Analog Input 02/Ch C fault
Analog Input 02/ difference detected
Analog Input 03/Ch A difference
Analog Input 03/ Ch A fault
Analog Input 03/Ch B difference
Analog Input 03/Ch B fault
Analog Input 03/Ch C difference
Analog Input 03/Ch C fault
Analog Input 03/ difference detected
Analog Input 04/Ch A difference
Analog Input 04/ Ch A fault
Analog Input 04/Ch B difference
Analog Input 04/Ch B fault
Analog Input 04/Ch C difference
Analog Input 04/Ch C fault
Analog Input 04/ difference detected
Analog Input 05/Ch A difference
Analog Input 05/ Ch A fault
Analog Input 05/Ch B difference
Analog Input 05/Ch B fault
Analog Input 05/Ch C difference
Analog Input 05/Ch C fault
Analog Input 05/ difference detected
Analog Input 06/Ch A difference
Analog Input 06/ Ch A fault
Analog Input 06/Ch B difference
Analog Input 06/Ch B fault
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Addr

1:0144
1:0145
1:0146
1:0147
1.0148
1:0149
1:0150
1:0151
1:0152
1:0153
1:0154
1:0155
1:0156
1:0157
1:0158
1:0159
1:0160
1:0161
1:0162
1:0163
1.0164
1:0165
1:0166
1:0167
1:0168
1:0169
1:0170
1:0171
1.0172
1:0173
1.0174
1:0175
1:0176
1.0177
1:0178
1:0179
1:0180
1:0181
1:0182
1:0183
1.0184
1:0185
1:0186
1:0187
1:0188
1:0189
1:0190
1:0191
1:0192
1:0193

Point Description
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Inputs
Alarm-Analog Outputs
Alarm-Analog Outputs
Alarm-Analog Outputs
Alarm-Analog Outputs
Alarm-Analog Outputs
Alarm-Analog Outputs
Alarm-Analog Outputs
Alarm-Analog Outputs
Alarm-Analog Outputs
Alarm-Analog Outputs
Alarm-Analog Outputs
Alarm-Analog Outputs
Alarm-Analog Outputs
Alarm-Analog Outputs
Alarm-Analog Outputs
Alarm-Analog Outputs
Alarm-Analog Outputs
Alarm-Analog Outputs
Alarm-Analog Outputs
Alarm-Analog Outputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs

Interface Description
Analog Input 06/Ch C difference
Analog Input 06/Ch C fault

Analog Input 06/ difference detected

Analog Input 07/Ch A difference
Analog Input 07/ Ch A fault
Analog Input 07/Ch B difference
Analog Input 07/Ch B fault
Analog Input 07/Ch C difference
Analog Input 07/Ch C fault

Analog Input 07/ difference detected

Analog Input 08/Ch A difference
Analog Input 08/ Ch A fault
Analog Input 08/Ch B difference
Analog Input 08/Ch B fault
Analog Input 08/Ch C difference
Analog Input 08/Ch C fault

Analog Input 08/ difference detected

Analog Output/CH 01 load fault
Analog Output/CH 01A fault
Analog Output/CH 01B fault
Analog Output/CH 01C fault
Analog Output/ch 01 fault
Analog Output/CH 02 load fault
Analog Output/CH 02A fault
Analog Output/CH 02B fault
Analog Output_/CH 02C fault
Analog Output /ch 02 fault
Analog Output/CH 03 load fault
Analog Output/CH 03A fault
Analog Output/CH 03B fault
Analog Output/CH 03C fault
Analog Output /ch 03 fault
Analog Output/CH 04 load fault
Analog Output/CH 04A fault
Analog Output/CH 04B fault
Analog Output/CH 04C fault
Analog Output/ch 04 fault
Binary Input 01 fault A

Binary Input 01 fault B

Binary Input 01 fault C

Binary Input 02 fault A

Binary Input 02 fault B

Binary Input 02 fault C

Binary Input 03 fault A

Binary Input 03 fault B

Binary Input 03 fault C

Binary Input 04 fault A

Binary Input 04 fault B

Binary Input 04 fault C

Binary Input 05 fault A
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Addr

1:0194
1:0195
1:0196
1:0197
1:0198
1:0199
1:0200
1:0201
1:0202
1:0203
1:0204
1:0205
1:0206
1:0207
1:0208
1:0209
1:0210
1:0211
1:0212
1:0213
1:0214
1:0215
1:0216
1:0217
1:0218
1:0219
1:0220
1:0221
1:0222
1:0223
1:0224
1:0225
1:0226
1:0227
1:0228
1:0229
1:0230
1:0231
1:0232
1:0233
1:0234
1:0235
1:0236
1:0237
1:0238
1:0239
1:0240
1:0241
1:0242
1:0243

Point Description

Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs

Interface Description
Binary Input 05 fault B
Binary Input 05 fault C
Binary Input 06 fault A
Binary Input 06 fault B
Binary Input 06 fault C
Binary Input 07 fault A
Binary Input 07 fault B
Binary Input 07 fault C
Binary Input 08 fault A
Binary Input 08 fault B
Binary Input 08 fault C
Binary Input 09 fault A
Binary Input 09 fault B
Binary Input 09 fault C
Binary Input 10 fault A
Binary Input 10 fault B
Binary Input 10 fault C
Binary Input 11 fault A
Binary Input 11 fault B
Binary Input 11 fault C
Binary Input 12 fault A
Binary Input 12 fault B
Binary Input 12 fault C
Binary Input 13 fault A
Binary Input 13 fault B
Binary Input 13 fault C
Binary Input 14 fault A
Binary Input 14 fault B
Binary Input 14 fault C
Binary Input 15 fault A
Binary Input 15 fault B
Binary Input 15 fault C
Binary Input 16 fault A
Binary Input 16 fault B
Binary Input 16 fault C
Binary Input 17 fault A
Binary Input 17 fault B
Binary Input 17 fault C
Binary Input 18 fault A
Binary Input 18 fault B
Binary Input 18 fault C
Binary Input 19 fault A
Binary Input 19 fault B
Binary Input 19 fault C
Binary Input 20 fault A
Binary Input 20 fault B
Binary Input 20 fault C
Binary Input 21 fault A
Binary Input 21 fault B
Binary Input 21 fault C
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Addr

1:0244
1:0245
1:0246
1:0247
1:0248
1:0249
1:0250
1:0251
1:0252
1:0253
1:0254
1:0255
1:0256
1:0257
1:0258
1:0259
1:0260
1:0261
1:0262
1:0263
1:0264
1:0265
1:0266
1:0267
1:0268
1:0269
1:0270
1:0271
1:0272
1:0273
1:0274
1:0275
1:0276
1:0277
1:0278
1:0279
1:0280
1:0281
1:0282
1:0283
1:0284
1:0285
1:0286
1:0287
1:0288
1:0289
1:0290
1:0291
1:0292
1:0293

Point Description
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Binary Inputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs

Interface Description
Binary Input 22 fault A
Binary Input 22 fault B
Binary Input 22 fault C
Binary Input 23 fault A
Binary Input 23 fault B
Binary Input 23 fault C
Binary Input 24 fault A
Binary Input 24 fault B
Binary Input 24 fault C
Rly01 Al or B1 Fault
Rly01 B2 or C1 Fault
Rly01 C2 or A2 Fault
Relay 01 Al fault

Relay 01 A2 fault

Relay 01 B1 fault

Relay 01 B2 fault

Relay 01 C1 fault

Relay 01 C2 fault
Relay#01Customer Power Flt
RLY 01 'Al' Relay Fault
RLY 01 '‘A2' Relay Fault
RLY 01 'B1' Relay Fault
RLY 01 'B2' Relay Fault
RLY 01 'C1' Relay Fault
RLY 01 'C2' Relay Fault
Relay#01 FAULT

Rly02 Al or B1 Fault
Rly02 B2 or C1 Fault
Rly02 C2 or A2 Fault
Relay 02 Al fault

Relay 02 A2 fault

Relay 02 B1 fault

Relay 02 B2 fault

Relay 02 C1 fault

Relay 02 C2 fault
Relay#02 Customer Power Flt
RLY 02 'Al' Relay Fault
RLY 02 'A2' Relay Fault
RLY 02 'B1' Relay Fault
RLY 02 'B2' Relay Fault
RLY 02 'C1' Relay Fault
RLY 02 'C2' Relay Fault
Relay#02 FAULT

Rly03 Al or B1 Fault
Rly03 B2 or C1 Fault
RIly03 C2 or A2 Fault
Relay 03 Al fault

Relay 03 A2 fault

Relay 03 B1 fault

Relay 03 B2 fault
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Addr

1:0294
1:0295
1:0296
1:0297
1:0298
1:0299
1:0300
1:0301
1:0302
1:0303
1:0304
1:0305
1:0306
1:0307
1:0308
1:0309
1:0310
1:0311
1:0312
1:0313
1:0314
1:0315
1:0316
1:0317
1:0318
1:0319
1:0320
1:0321
1:0322
1:0323
1:0324
1:0325
1:0326
1:0327
1:0328
1:0329
1:0330
1:0331
1:0332
1:0333
1:0334
1:0335
1:0336
1:0337
1:0338
1:0339
1:0340
1:0341
1:0342
1:0343

Point Description

Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs

Interface Description
Relay 03 C1 fault
Relay 03 C2 fault

Relay#03 Customer Power Flt

RLY 03 'Al' Relay Fault
RLY 03 '‘A2' Relay Fault
RLY 03 'B1' Relay Fault
RLY 03 'B2' Relay Fault
RLY 03 'C1' Relay Fault
RLY 03 'C2' Relay Fault
Relay#03 FAULT

Rly04 Al or B1 Fault
Rly04 B2 or C1 Fault
Rly04 C2 or A2 Fault
Relay 04 Al fault

Relay 04 A2 fault

Relay 04 B1 fault

Relay 04 B2 fault

Relay 04 C1 fault

Relay 04 C2 fault

Relay#04 Customer Power Flt

RLY 04 'Al' Relay Fault
RLY 04 'A2' Relay Fault
RLY 04 'B1' Relay Fault
RLY 04 'B2' Relay Fault
RLY 04 'C1' Relay Fault
RLY 04 'C2' Relay Fault
Relay#04 FAULT

RIly05 Al or B1 Fault
RIly05 B2 or C1 Fault
RIly05 C2 or A2 Fault
Relay 05 Al fault

Relay 05 A2 fault

Relay 05 B1 fault

Relay 05 B2 fault

Relay 05 C1 fault

Relay 05 C2 fault

Relay#05 Customer Power Flt

RLY 05 'Al' Relay Fault
RLY 05 'A2' Relay Fault
RLY 05 'B1' Relay Fault
RLY 05 'B2' Relay Fault
RLY 05 'C1' Relay Fault
RLY 05 'C2' Relay Fault
Relay#05 FAULT

RIly06 Al or B1 Fault
RIly06 B2 or C1 Fault
RIly06 C2 or A2 Fault
Relay 06 Al fault

Relay 06 A2 fault

Relay 06 B1 fault
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Addr

1:0344
1:0345
1:0346
1:0347
1:0348
1:0349
1:0350
1:0351
1:0352
1:0353
1:0354
1:0355
1:0356
1:0357
1:0358
1:0359
1:0360
1:0361
1:0362
1:0363
1:0364
1:0365
1:0366
1:0367
1:0368
1:0369
1:0370
1:0371
1:0372
1:0373
1:0374
1:0375
1:0376
1:0377
1:0378
1:0379
1:0380
1:0381
1:0382
1:0383
1:0384
1:0385
1:0386
1:0387
1:0388
1:0389
1:0390
1:0391
1:0392
1:0393

Point Description

Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs

Interface Description
Relay 06 B2 fault
Relay 06 C1 fault
Relay 06 C2 fault

Relay#06 Customer Power Flt

RLY 06 'Al' Relay Fault
RLY 06 'A2' Relay Fault
RLY 06 'B1' Relay Fault
RLY 06 'B2' Relay Fault
RLY 06 'C1' Relay Fault
RLY 06 'C2' Relay Fault
Relay#06 FAULT

Rly07 Al or B1 Fault
Rly07 B2 or C1 Fault
RIly07 C2 or A2 Fault
Relay 07 Al fault

Relay 07 A2 fault

Relay 07 B1 fault

Relay 07 B2 fault

Relay 07 C1 fault

Relay 07 C2 fault

Relay#07 Customer Power Flt

RLY 07 'Al' Relay Fault
RLY 07 'A2' Relay Fault
RLY 07 'B1' Relay Fault
RLY 07 'B2' Relay Fault
RLY 07 'C1' Relay Fault
RLY 07 'C2' Relay Fault
Relay#07 FAULT

Rly08 Al or B1 Fault
Rly08 B2 or C1 Fault
Rly08 C2 or A2 Fault
Relay 08 Al fault

Relay 08 A2 fault

Relay 08 B1 fault

Relay 08 B2 fault

Relay 08 C1 fault

Relay 08 C2 fault

Relay#08 Customer Power Flt

RLY 08 'Al' Relay Fault
RLY 08 'A2' Relay Fault
RLY 08 'B1' Relay Fault
RLY 08 'B2' Relay Fault
RLY 08 'C1' Relay Fault
RLY 08 'C2' Relay Fault
Relay#08 FAULT

Rly09 Al or B1 Fault
Rly09 B2 or C1 Fault
Rly09 C2 or A2 Fault
Relay 09 Al fault

Relay 09 A2 fault
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Addr

1:0394
1:0395
1:0396
1:0397
1:0398
1:0399
1:0400
1:0401
1:0402
1:0403
1:0404
1:0405
1:0406
1:0407
1:0408
1:0409
1:0410
1:0411
1:0412
1:0413
1.0414
1:0415
1:0416
1:0417
1.0418
1:0419
1:0420
1:0421
1:0422
1:0423
1:0424
1:0425
1:0426
1:0427
1:0428
1:0429
1:0430
1:0431
1:0432
1:0433
1:0434
1:0435
1:0436
1:0437
1:0438
1:0439
1:0440
1:0441
1:0442
1:0443

Point Description

Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs

Interface Description
Relay 09 B1 fault
Relay 09 B2 fault
Relay 09 C1 fault
Relay 09 C2 fault

Relay#09 Customer Power Flt

RLY 09 'Al' Relay Fault
RLY 09 'A2' Relay Fault
RLY 09 'B1' Relay Fault
RLY 09 'B2' Relay Fault
RLY 09 'C1' Relay Fault
RLY 09 'C2' Relay Fault
Relay#09 FAULT

Rly10 Al or B1 Fault
Rly10 B2 or C1 Fault
Rly10 C2 or A2 Fault
Relay 10 Al fault

Relay 10 A2 fault

Relay 10 B1 fault

Relay 10 B2 fault

Relay 10 C1 fault

Relay 10 C2 fault

Relay#10 Customer Power Flt

RLY 10 'Al' Relay Fault
RLY 10 'A2' Relay Fault
RLY 10 'B1' Relay Fault
RLY 10 'B2' Relay Fault
RLY 10 'C1' Relay Fault
RLY 10 'C2' Relay Fault
Relay#10 FAULT

Rly11 Al or B1 Fault
Rly11 B2 or C1 Fault
Rly1l1l C2 or A2 Fault
Relay 11 Al fault

Relay 11 A2 fault

Relay 11 B1 fault

Relay 11 B2 fault

Relay 11 C1 fault

Relay 11 C2 fault

Relay#11 Customer Power Flt

RLY 11 'Al' Relay Fault
RLY 11 '‘A2' Relay Fault
RLY 11 'B1' Relay Fault
RLY 11 'B2' Relay Fault
RLY 11 'C1' Relay Fault
RLY 11 'C2' Relay Fault
Relay#11 FAULT

Rly12 Al or B1 Fault
Rly12 B2 or C1 Fault
Rly12 C2 or A2 Fault
Relay 12 Al fault
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Addr

1.0444
1:0445
1:0446
1:0447
1.0448
1:0449
1:0450
1:0451
1:0452
1:0453
1:0454
1:0455
1:0456
1:0457
1:0458
1:0459
1:0460
1:0461
1:0462
1:0463
1.0464
1:0465
1:0466
1:0467
1:0468
1:0469
1:0470
1:0471
1.0472
1:0473
1:0474
1:0475
1:0476
1.0477
1:0478
1:0479
1:0480
1:0481
1:0482
1:0483
1.0484
1:0485
1:0486
1:0487
1:0488
1:0489
1:0490
1:0491
1:0492
1:0493

Point Description
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Relay Outputs
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-LVDT
Alarm-LVDT
Alarm-LVDT
Alarm-LVDT
Alarm-LVDT
Alarm-LVDT
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm actuator
Alarm actuator

Interface Description

Relay 12 A2 fault

Relay 12 B1 fault

Relay 12 B2 fault

Relay 12 C1 fault

Relay 12 C2 fault

Relay#12 Customer Power Flt
RLY 12 'Al' Relay Fault

RLY 12 'A2' Relay Fault

RLY 12 'B1' Relay Fault

RLY 12 'B2' Relay Fault

RLY 12 'C1' Relay Fault

RLY 12 'C2' Relay Fault
Relay#12 FAULT

remote speed signal failure

All extraction PV failure
Extraction failure A

Extraction failure B

Extraction failure C

Extraction sensor Difference failure
Rem Extr signal failure

All cascade PV failure

cascade failure A

cascade failure B

cascade failure C

cascade sensor Difference failure
Rem Casc signal failure
‘Decoupling input All Signal failure
'Decoupling input Signal failure A
‘Decoupling input Signal failure B
'‘Decoupling input Signal failure C
'‘Decoupling input Difference failure
Rem DCPL signal failure
monitorl signal failure

moniotr2 signal failure

monitor3 signal failure

monitor4 signal failure

HP pilot feedback failure A106
'HP pilot feedback failure C106
HP pilot DF fault

LP pilot feedback failure A106
LP pilot feedback failure C106
LP pilot DF fault

HP degraded mode activated

LP degraded mode activated
(HP demand -LVDT) too big

(LP demand -LVDT) too big

HP pilot degraded fault

LP pilot degraded fault

ACT1 load fault

ACT1 fault A
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Addr

1:0494
1:0495
1:0496
1:0497
1:0498
1:0499
1:0500
1:0501
1:0502
1:0503
1:0504
1:0505
1:0506
1:0507
1:0508
1:0509
1:0510
1:0511
1:0512
1:0513
1:0514
1:0515
1:0516
1:0517
1:0518
1:0519
1:0520
1:0521
1:0522
1:0523
1:0524
1:0525
1:0526
1:0527
1:0528
1:0529
1:0530
1:0531
1:0532
1:0533
1:0534
1:0535
1:0536
1:0537
1:0538
1:0539
1:0540
1:0541
1:0542
1:0543

Point Description
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm actuator
Alarm-external
Alarm-external
Alarm-external
Alarm-external
Alarm-external
Alarm-external
Alarm-external
Alarm-external
Alarm-external
Alarm-external
Alarm-control
Alarm-control
Alarm-control
Alarm-control
Alarm-control
Alarm-control
Alarm-Redundancyl
Alarm-Redundancyl
Alarm-Redundancyl
Alarm-Redundancyl

Interface Description

ACT1 fault B

ACT1 load fault A&B

ACT1 load fault C

ACT1 fault C

ACT1 fault

ACT2 load fault

ACT2 fault A

ACT2 fault B

ACT2 load fault A&B

ACT2 load fault C

ACT2 fault C

ACT2 fault

ALM all ACT_06 chl fault
ALM calibration A 106 ch 1 not complete
ALM act_A106 ch1l fault
Position MAX DIFF A106-Chl
ALM LVDT1 A106 chl fault
ALM calibration C106 chl not completed
ALM act_C106 chl fault
Position MAX DIFF C106-Ch1l
ALM LVDT1 C106 ch1 fault
ALM all ACT_06 ch2 fault
ALM calibration A106 ch 2 not complete
ALM act_A106 chl fault
Position MAX DIFF A106-Ch2
ALM LVDT1 A106 chl fault
ALM calibration C106 ch 2 not complete
ALM act_C106 chl fault
Position MAX DIFF C106-Ch2
ALM LVDT1 C106 ch1 fault
Alarm #1

Alarm #2

Alarm #3

Alarm #4

Alarm #5

Alarm #6

Alarm #7

Alarm #8

Alarm #9

Alarm #10

Normal SD completed

Any relay fault

MAJOR ALARM

Speed control lost

Stuck in critical band
Underspeed alarm
Redundancy position error
Redundancyl fault ACT-A
Redundancyl fault ACT-A
Fault position IH-1A
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Addr

1:0544
1:0545
1:0546
1:0547
1:0548
1:0549
1:0550
1:0551
1:0552
1:0553
1:0554
1:0555
1:0556
1:0557
1:0558
1:0559
1:0560
1:0561
1:0562
1:0563
1:0564
1:0565
1:0566
1:0567
1:0568
1:0569
1:0570
1:0571
1:0572
1:0573
1:0574
1:0575
1:0576
1:0577
1:0578
1:0579
1:0580
1:0581
1:0582
1:0583
1.0584
1:0585
1:0586
1:0587
1:0588
1:0589
1:0590
1:0591
1:0592
1:0593

Point Description
Alarm-Redundancyl
Alarm-Redundancy?2
Alarm-Redundancy?2
Alarm-Redundancy?2
Alarm-Redundancy?2
Alarm-Redundancy?2
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-Process
Alarm-communication
Alarm-communication
Alarm-communication
Alarm-communication
Alarm-communication
Alarm-communication
Alarm-communication
Alarm-communication
Alarm-Internal limit switches
Alarm-Internal limit switches
Alarm-Internal limit switches
Alarm-Internal limit switches
Alarm-Internal limit switches
Alarm-Internal limit switches
Alarm-Internal limit switches
Alarm-Internal limit switches
Alarm-CONFIGURATION
Alarm-remote 10 (if used)
Alarm-remote 10 (if used)
Alarm-remote 10 (if used)
Alarm-remote 10 (if used)
Alarm-remote 10 (if used)
Alarm-remote 10 (if used)
Alarm-remote 10 (if used)
Alarm-remote 10 (if used)
Alarm-remote 10 (if used)
Alarm-remote 10 (if used)
Alarm-remote 10 (if used)
Alarm-remote 10 (if used)
Alarm-Actuator
Alarm-Actuator
Alarm-Actuator
Alarm-Actuator
Alarm-Actuator
Alarm-Actuator
Alarm-Actuator
Alarm-Actuator

Interface Description

Fault position IH-1B

Redundancy position error
Redundancy? fault ACT-A
Redundancy? fault ACT-A

Fault position IH-2A

Fault position IH-2B

Alarm steam map limited SminHP
Alarm steam map limited SmaxLP
Alarm steam map limited PminHP
Alarm steam map limited PminLP
Alarm steam map limited Pmax HP
Alarm steam map limited Pmax LP
ANY steam map reached

MOD#1 P1 Exception Fault
Mod#1 P2 Exception Fault
Mod#1 P1 Link Fault (Timeout)
Mod#1 P2 Link Fault (Timeout)
MOD#1 P1 Exception Fault
Mod#1 P2 Exception Fault
Mod#1 P1 Link Fault (Timeout)
Mod#1 P2 Link Fault (Timeout)
LSW1 alarm

unload alarm

LSW2 alarm

unload alarm

LSW3 alarm

unload alarm

LSW4 alarm

unload alarm

alarm CONF error

ALO1 from remote 10

ALO2 from remote 10

ALO3 from remote 10

ALO4 from remote 10

ALO5 from remote 10

ALO6 from remote 10

ALO7 from remote 10

ALO8 from remote 10

ALO9 from remote 10

AL10 from remote 10

AL COML1 from remote 10

AL COM2 from remote 10
DMD-LVDT MAX DIFF a1l06-Ch1l
LVDT A106 chlout of range
DMD-LVDT MAX DIFF C106-Ch1l
LVDT C106 chlout of range
DMD-LVDT MAX DIFF C106-Ch2
LVDT A106 ch2out of range
DMD-LVDT MAX DIFF al06-Ch2
LVDT C106 ch2out of range
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Addr Point Description Interface Description
1:0594 Alarm-Control Speed limited/no lower
1:0595 Alarm-Control Speed limited/no raise
1:0596 Alarm-Process HP gain compensation failure
1:0597 Alarm-Process LP gain compensation failure
1:0598 Alarm-Process Feed-forward signal failure
1:0599 Alarm-redundancyl IH-A-redundancyl signal failure
1:0600 Alarm-redundancyl IH-B-redundancyl signal failure
1:0601 Alarm-redundancy?2 IH-A-redundancy? signal failure
1:0602 Alarm-redundancy?2 IH-B-redundancy? signal failure
1:0603 alarm- Hot/cold time all signal Fault

1:0604 Major Alarm CPU A FAULT

1:0605 Major Alarm CPU B FAULT

1:0606 Major Alarm CPU C FAULT

1:0607 Major Alarm HD AIO-A FAULT

1:0608 Major Alarm HD AIO-B FAULT

1:0609 Major Alarm HD AIO-C FAULT

1:0610 Major Alarm Actuator card A fault

1:0611 Major Alarm Actuator card C fault

1:0612 Major Alarm BIO card A fault

1:0613 Major Alarm BIO card B fault

1:0614 Major Alarm BIO card C fault

1:0615 Major Alarm power supply#1 fault

1:0616 Major Alarm power supply#2 fault

1:0617 Major Alarm SIO card A failed

1:0618 Major Alarm SIO card B failed

1:0619 Major Alarm fan failed

1:0620 Major Alarm Temperature kernel A alarm
1:0621 Major Alarm Temperature kernel B alarm
1:0622 Major Alarm Temperature kernel C alarm
1:0623 Major Alarm system alarm

1:0624 Major Alarm 5009 tripped

1:0625 Major Alarm start interlock

1:0626 Major Alarm speed control lost

1:0627 Major Alarm stuck in critical speed

1:0628 Major Alarm underspeed

1:0629 Major Alarm external alarm#1

1:0630 Major Alarm external alarm#2

1:0631 Major Alarm external alarm#3

1:0632 Major Alarm external alarm#4

1:0633 Major Alarm external alarm#5

1:0634 Major Alarm external alarm#6

1:0635 Major Alarm external alarm#7

1:0636 Major Alarm external alarm#8

1:0637 Major Alarm external alarm#9

1:0638 Major Alarm external alarm#10

1:0639 Major Alarm remote speed failed

1:0640 Major Alarm all cascade failed

1:0641 Major Alarm remote cascade failed
1:0642 Major Alarm all extraction input failed
1:0643 Major Alarm remote extraction failed
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Addr

1.0644
1:0645
1:0646
1:0647
1:0648
1:0649
1:0650
1:0651
1:0652
1:0653
1:0654
1:0655
1:0656
1:0657
1:0658
1:0659
1:0660
1:0661
1:0662
1:0663
1:0664
1:0665
1:0666
1:0667
1:0668
1:0669
1:0670
1:0671
1:0672
1:0673
1:0674
1:0675
1:0676
1:0677
1:0678
1:0679
1:0680
1:0681
1:0682
1:0683
1:0684
1:0685
1:0686
1:0687
1:0688
1:0689
1:0690
1:0691
1:0692
1:0693

Point Description

Major Alarm

Major Alarm

Major Alarm

Major Alarm

Major Alarm

Major Alarm

Major Alarm

Major Alarm

Major Alarm

Major Alarm

Major Alarm

Major Alarm

Major Alarm

Major Alarm

Major Alarm

Major Alarm

Major Alarm

Major Alarm

Major Alarm

Major Alarm

Major Alarm

Extraction Inhibit condition
Extraction Inhibit condition
Decoupling Inhibit condition
Decoupling Inhibit condition
Cascade Inhibit condition
Cascade Inhibit condition
Remote Extraction Inhibit
Remote Extraction Inhibit
Remote decoupling Inhibit
Remote decoupling Inhibit
Remote speed Inhibit
Remote speed setpoint
Remote speed setpoint
Calibration Steps
Calibration Steps
Calibration Steps
Calibration Steps
Calibration Steps
Calibration status

Control status/configuration
Control status/configuration
Control status/configuration
Control status/configuration
Control status/configuration
Control status/configuration
Control status/configuration
Control status/configuration
Control status/configuration
Control status/configuration

Interface Description
decoupled input failed
remote decoupled failed

HP compensation failed

LP compensation failed
feed-forward failed

Any relay fault

ACT1 failed

ACT?2 failed

ACT-FB channel 1 failed
ACT-FB channel 2 failed
monitor#1 failed

monitor#2 failed

monitor#3 failed

monitor#4 failed

HP pilot failed

LP pilot failed

Seal Gas Process value fault
LSW1 alarm

LSW2 alarm

LSW3 alarm

LSW4 alarm

no extraction Al configured
All Signal failure

function not configured

All Signal failure

sensor not configured
cascade fault

function not configured
Hardware signal failure
function not configured
Hardware signal failure

no remote speed Al configured
remote speed signal failure
in calibration mode/start INHIBIT
CALIBRATION DISABLED
CALIBRATION ENABLED
GOTO MIN

GOTO MAX

MANUAL STROKE
calibration inhibited

HP gain compensation active
LP gain compensation active
HP pilot degraded configured
HP pilot used

LP pilot degraded configured
LP Pilot used

use ACT_CHA1 feedback

use ACT_CH2 feedback

use ACT_A ch2 feedback2
use ACT_C ch2 feedback2
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Addr

1:0694
1:0695
1:0696
1:0697
1:0698
1:0699
1:0700
1:0701
1:0702
1:0703
1:0704
1:0705
1:0706
1:0707
1:0708
1:0709
1:0710
1:.0711
1:.0712
1:0713
1.0714
1:0715
1:0716
1:0717
1.0718
1:0719
1:0720
1:0721
1:0722
1:0723
1:.0724
1:0725
1:0726
1.0727
1:0728
1:0729
1:0730
1:0731
1:0732
1:0733
1:.0734
1:0735
1:0736
1:0737
1:0738
1:0739
1:0740
1:0741
1:0742
1:0743

Point Description

Control status/configuration
Control status/configuration
Control status/configuration
Control status/configuration
Control status/configuration
Control status/configuration
Control status/configuration
Control status/configuration
Control status/configuration
Control status/configuration
Control status/configuration
Control status/configuration
Control status/configuration
Control status/configuration
Control status/configuration
Control status/configuration
Control status/configuration
Remote cascade setpoint
Remote cascade setpoint
Remote HOT/COLD timer
Seal gas PV

Seal gas PV

Monitor contact status
Monitor contact status
Monitor contact status
Monitor contact status
Monitor contact status
Monitor contact status
Monitor contact status
Monitor contact status
Monitor contact status
Monitor contact status
Monitor contact status
Monitor contact status
Monitor contact status
Monitor contact status
Monitor contact status
Monitor contact status
Monitor contact status
Monitor contact status
Monitor contact status
Monitor contact status
Monitor contact status
Monitor contact status
Monitor contact status
Monitor contact status
Monitor relay demand
Monitor relay demand
Monitor relay demand
Monitor relay demand

Interface Description

ACT_A chl feedback2 not used
ACT_C chl feedback2 not used
Actuator channel 1 ready

Actuator channel 2 ready

HP open start inhibit

No cascade Al configured
Feed-forward not configured

HP gain compensation not configured
IH-A-redundancyl not configured
IH-A-redundancy2not configured
IH-A-redundancy2 not configured
IH-B-redundancy2 not configured
LPgain compensation not configured

monitorl not configured
monitor2not configured
monitor3 not configured
monitor4 not configured

rem cascade not configured
signal failed signal failure
remote timer not configured
Not configured

Failure detected

Binary Input 01 process value
Binary Input 02 process value
Binary Input 03 process value
Binary Input 04 process value
Binary Input 05 process value
Binary Input 06 process value
Binary Input 07 process value
Binary Input 08 process value
Binary Input 09 process value
Binary Input 10 process value
Binary Input 11 process value
Binary Input 12 process value
Binary Input 13 process value
Binary Input 14 process value
Binary Input 15 process value
Binary Input 16 process value
Binary Input 17 process value
Binary Input 18 process value
Binary Input 19 process value
Binary Input 20 process value
Binary Input 21 process value
Binary Input 22 process value
Binary Input 23 process value
Binary Input 24 process value
RLO1 DEMAND

RLO2 DEMAND

RLO3 DEMAND

RLO4 DEMAND
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Addr Point Description Interface Description
1:0744 Monitor relay demand RLO5 DEMAND

1:0745 Monitor relay demand RL06 DEMAND

1:0746 Monitor relay demand RLO7 DEMAND

1:0747 Monitor relay demand RL0O8 DEMAND

1:0748 Monitor relay demand RL0O9 DEMAND

1:0749 Monitor relay demand RL10 DEMAND

1:0750 Monitor relay demand RL11 DEMAND

1:0751 Monitor relay demand RL12 DEMAND

1:0752 Alarm BUS status Trip

1:0753 Alarm BUS status start interlock

1:0754 Alarm BUS status HWR alarm

1:0755 Alarm BUS status MAJOR alarm

1:0756 Alarm BUS status Disable AUTO EXTRACT
1:0757 Alarm BUS status disable auto DCPL
1:0758 Alarm BUS status disable cascade

1:0759 Alarm BUS status disable remote extr
1:0760 Alarm BUS status disable remote DCPL
1:0761 Alarm BUS status disable remote cascade
1:0762 Alarm BUS status disable remote speed
1:0763 Alarm BUS status antisurge disable

1:0764 Inhibit Bus status Start inhibited

1:0765 Inhibit Bus status cascade inhibited

1:0766 Inhibit Bus status extraction inhibited
1:0767 Inhibit Bus status decoupling inhibited
1:0768 Inhibit Bus status Remote extraction inhibited
1:0769 Inhibit Bus status remote cascade inhibited
1:0770 Inhibit Bus status remote decoupling inhibited
1:0771 Inhibit Bus status Remote speed inhibited
1:0772 Inhibit Bus status Antisurgel inhibit

1:0773 Inhibit Bus status Antisurge2 inhibit

1:0774 Inhibit Bus status Antisurge3 inhibit

1:0775 Inhibit Bus status Antisurge4 inhibit

1:0776 Inhibit Bus status engine tripped start inhibit
1:0777 Spare SD BUS

1:0778 Spare start interlock

1:0779 Spare HWR alarm

1:0780 Spare MAJOR alarm

1:0781 Spare Disable AUTO EXTRACT
1:0782 Spare disable auto DCPL
1:0783 Spare disable cascade

1:0784 Spare disable remote extr
1:0785 Spare disable remote DCPL
1:0786 Spare disable remote cascade
1:0787 Spare disable remote speed
1:0788 Spare antisurge disable

1:0789 Spare Start inhibited

1:0790 Spare cascade inhibited

1:0791 Spare extraction inhibited
1:0792 Spare decoupling inhibited
1:0793 Spare Remote extraction inhibited

204

Woodward



Manual 26320V3

5009C PCI Software

Addr

1:0794
1:0795
1:0796
1:0797
1:0798
1:0799
1:0800
1:0801
1:0802
1:0803
1:0804
1:0805
1:0806
1:0807
1:0808
1:0809
1:0810
1:0811
1:0812
1:0813
1.0814
1:0815
1:0816
1:0817
1:0818
1:0819
1:0820
1:0821
1:0822
1:0823
1:0824
1:0825
1:0826
1.0827
1:0828
1:0829
1:0830
1:0831
1:0832
1:0833
1:0834
1:0835
1:0836
1:0837
1:0838
1:0839
1:0840
1:0841
1:0842
1:0843

Point Description
Spare

Spare

Spare

Spare

Spare

Spare

Spare

configuration
configuration
configuration
configuration

control status

control status

control status

control status

control status

control status

control status

control status

control status

control status

control status

control status

control status
Extraction Steps
Extraction Steps
Extraction Steps
Extraction Steps
Extraction Steps
Extraction Steps
Extraction Steps
Extraction Steps
Extraction Steps
Extraction Steps
Extraction Steps
Extraction Steps
Extraction Steps
Extraction Steps
Extraction Steps
extraction PID

LP valve control Steps
LP valve control Steps
LP valve control Steps
LP valve control Steps
LP valve control Steps
LP valve control Steps
configuration HP valve
configuration HP valve
copy status from Limit SW
copy status from Limit SW

Interface Description
remote cascade inhibited
remote decoupling inhibited
Remote speed inhibited
Antisurgel inhibit
Antisurge?2 inhibit
Antisurge3 inhibit
Antisurge4 inhibit

use SD modl

use SD mod2

two step SD mod1

two step SD mod2

start inhibit

local/remote

DCPL manual requested
Manual extraction requested
Seal PID in Auto

remote active/contact locked
Cascade SP track enabled
start inhibited from Configuration
decoupling limiter in control
Decoupling SP track enabled
alarm E/A limited

alarm decoupled limited
alarm speed/cascade limited
extraction disable

Manual enabling

extraction manual

extraction semi-auto
extraction remote

disabling

extraction auto enabling
decoupled manual
decoupled semi-auto
decoupled remote

All limited

coupled limited

decoupled limited

speed limited

No limitation

Extraction SP track enabled
shutdown

RAMP LP

Driver shutdown

Automatic start-up valve ramp to 100%
semi automatic start

manual start

SD if HP MX no speed

Split valve?

start inhibited from Level LSW1
start inhibited from Level LSW2
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Addr Point Description Interface Description
1:0844 copy status from Limit SW start inhibited from Level LSW3
1:0845 copy status from Limit SW start inhibited from Level LSW4
1:0846 copy status from Limit SW unload demand from level sw
1:0847 copy status from Limit SW level activated

1:0848 copy status from Limit SW LSW1 low level switch
1:0849 copy status from Limit SW level activated

1:0850 copy status from Limit SW LSW2 low level switch
1:0851 copy status from Limit SW level activated

1:0852 copy status from Limit SW LSW3 low level switch
1:0853 copy status from Limit SW level activated

1:0854 copy status from Limit SW LSW4 low level switch
1:0855 Level relay configuration relay RLO4 low switch
1:0856 Level relay configuration relay RLO5 low switch
1:0857 Level relay configuration relay RLO6 low switch
1:0858 Level relay configuration relay RLO7 low switch
1:0859 Level relay configuration relay RLO8 low switch
1:0860 Level relay configuration relay RLO9 low switch
1:0861 Level relay configuration relay RL10 low switch
1:0862 Level relay configuration relay RL11 low switch
1:0863 Level relay configuration relay RL12 low switch
1:0864 Save EEPROM feedback

1:0865 Xfer data inter-Modbus Binary BO1 from M1 to M2
1:0866 Xfer data inter-Modbus Binary BO2 from M1 to M2
1:0867 Xfer data inter-Modbus Binary BO3 from M1 to M2
1:0868 Xfer data inter-Modbus Binary BO4 from M1 to M2
1:0869 Xfer data inter-Modbus Binary BO5 from M1 to M2
1:0870 Xfer data inter-Modbus Binary BO6 from M1 to M2
1:0871 Xfer data inter-Modbus Binary BO7 from M1 to M2
1:0872 Xfer data inter-Modbus Binary BO8 from M1 to M2
1:0873 Xfer data inter-Modbus Binary B0O9 from M1 to M2
1:0874 Xfer data inter-Modbus Binary B10 from M1 to M2
1:0875 Xfer data inter-Modbus Binary B11 from M1 to M2
1:0876 Xfer data inter-Modbus Binary B12 from M1 to M2
1:0877 Xfer data inter-Modbus Binary B13 from M1 to M2
1:0878 Xfer data inter-Modbus Binary B14 from M1 to M2
1:0879 Xfer data inter-Modbus Binary B15 from M1 to M2
1:0880 Xfer data inter-Modbus Binary B16 from M1 to M2
1:0881 Xfer data inter-Modbus Binary B17 from M1 to M2
1:0882 Xfer data inter-Modbus Binary B18 from M1 to M2
1:0883 Xfer data inter-Modbus Binary B19 from M1 to M2
1:0884 Xfer data inter-Modbus Binary B20 from M1 to M2
1:0885 Xfer data inter-Modbus Binary B21 from M1 to M2
1:0886 Xfer data inter-Modbus Binary B22 from M1 to M2
1:0887 Xfer data inter-Modbus Binary B23 from M1 to M2
1:0888 Xfer data inter-Modbus Binary B24 from M1 to M2
1:0889 Xfer data inter-Modbus Binary B25 from M1 to M2
1:0890 Modbus Status Modbus #1 CMD enabled
1:0891 Modbus Status Modbus #2 CMD enabled
1:0892 configuration decoupling not configured
1:0893 configuration extraction not configured
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Addr

1:0894
1:0895
1:0896
1:0897
1:0898
1:0899
1:0900
1:0901
1:0902
1:0903
1:0904
1:0905
1:0906
1:0907
1:0908
1:0909
1:0910
1:0911
1:0912
1:0913
1:0914
1:0915
1:0916
1:0917
1:0918
1:0919
1:0920
1:0921
1:0922
1:0923
1:0924
1:0925
1:0926
1:0927
1:0928
1:0929
1:0930
1:0931
1:0932
1:0933
1:0934
1:0935
1:0936
1:0937
1:0938
1:0939
1:0940
1:0941
1:0942
1:0943

Point Description
configuration
configuration

copy command from remote 10
copy command from remote 10

Setpoint track selected
Start-up completed

copy

Speed reference

Speed sequence Steps
Speed sequence Steps
Speed sequence Steps
Speed sequence Steps
Speed sequence Steps
Speed sequence Steps
Speed sequence Steps
Speed sequence Steps
Speed sequence Steps
Speed sequence Steps
Speed sequence Steps
Speed sequence Steps
Speed sequence Steps
Speed sequence

Speed Sequence Steps
Speed Sequence Steps
Speed Sequence Steps
Speed Sequence Steps
speed configuration levels
speed configuration levels
speed configuration levels
speed configuration levels
speed configuration levels
speed configuration levels
speed configuration levels
Speed sequence

Speed control

Speed sequence

Speed sequence Steps
Speed sequence Steps
Null speed logic

Speed sequence
configuration

Xfer data inter-Modbus
Xfer data inter-Modbus
Xfer data inter-Modbus
Xfer data inter-Modbus
Xfer data inter-Modbus
Xfer data inter-Modbus
Xfer data inter-Modbus
Xfer data inter-Modbus
Xfer data inter-Modbus

Interface Description

Red1: actuator B selected
Red2: actuator B selected
SDO09 from remote IO

SD10 from remote 10

Seal gas PID

start-up not completed
extraction inhibit

start inhibit in critical band
RESET position

Restart position

Start-up to warm-up level 1
Automatic warm-up at idle
Manual start-up

Automatic start-up to warm-up level 2
Automatic warm-up at warm-up level 2
Automatic start-up to warm-up level 3
Automatic warm-up at warm-up level 3
Automatic start-up to rated
Start-up completed

Overspeed test

Overspeed test aborted
Automatic start selected
Remote speed setpoint disabled
Remote speed setpoint enabled
Cascade mode selected

remote cascade

Critical range 1 active

Critical range 2 active

critical speed 1 rate fixed?
critical speed 2 rate fixed?
Start-up level 2 active

Start-up level 3 active

min speed is High critical?

RUN BACK TO IDLE

MMI online parameters

use remote timer

shutdown

normal SD in progress

null speed detected

Not enough load

Pressure prior at min load
Binary BO1 from M2 to M1
Binary BO2 from M2 to M1
Binary BO3 from M2 to M1
Binary BO4 from M2 to M1
Binary BO5 from M2 to M1
Binary B06 from M2 to M1
Binary BO7 from M2 to M1
Binary BO8 from M2 to M1
Binary BO9 from M2 to M1
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Addr

1:0944
1:0945
1:0946
1:0947
1:0948
1:0949
1:0950
1:0951
1:0952
1:0953
1:0954
1:0955
1:0956
1:0957
1:0958
1:0959
1:0960
1:0961
1:0962
1:0963
1:0964
1:0965
1:0966
1:0967
1:0968
1:0969
1:0970
1:0971
1:0972
1:0973
1:0974
1:0975
1:0976
1:0977
1:0978
1:0979
1:0980
1:0981
1:0982
1:0983
1:0984
1:0985
1:0986
1:0987
1:0988

ServLink TAG

Point Description
Xfer data inter-Modbus
Xfer data inter-Modbus
Xfer data inter-Modbus
Xfer data inter-Modbus
Xfer data inter-Modbus
Xfer data inter-Modbus
Xfer data inter-Modbus
Xfer data inter-Modbus
Xfer data inter-Modbus
Xfer data inter-Modbus
Xfer data inter-Modbus
Xfer data inter-Modbus
Xfer data inter-Modbus
Xfer data inter-Modbus
Xfer data inter-Modbus
Xfer data inter-Modbus
Start Inhibit conditions
Start Inhibit conditions
Start Inhibit conditions
Start Inhibit conditions
Start Inhibit conditions
Start Inhibit conditions
Start Inhibit conditions
Start Inhibit conditions
Start Inhibit conditions
Start Inhibit conditions
Start Inhibit conditions
Start Inhibit conditions
Start Inhibit conditions
Start Inhibit conditions
Start Inhibit conditions
Start Inhibit conditions
Start Inhibit conditions
configure

configure

configure

configure

configure

configure

Spare

Spare

Spare

configure

configure

Start control

Interface Description
Binary B10 from M2 to M1
Binary B11 from M2 to M1
Binary B12 from M2 to M1
Binary B13 from M2 to M1
Binary B14 from M2 to M1
Binary B15 from M2 to M1
Binary B16 from M2 to M1
Binary B17 from M2 to M1
Binary B18 from M2 to M1
Binary B19 from M2 to M1
Binary B20 from M2 to M1
Binary B21 from M2 to M1
Binary B22 from M2 to M1
Binary B23 from M2 to M1
Binary B24 from M2 to M1
Binary B25 from M2 to M1
In calibration mode/start INHIBIT

ALM calibration A 106 ch 1 not complete
ALM calibration C106 ch1 not completed
ALM calibration A106 ch 2 not complete
ALM calibration C106 ch 2 not complete

Start inhibit from contact
Actuator channel 1 not ready
Actuator channel 2 not ready
Start inhibit in critical band
Start inhibited from Level LSW1
Start inhibited from Level LSW2
Start inhibited from Level LSW3
Start inhibited from Level LSW4
Start inhibited from Configuration
From remote 10#1

From remote 10#2

HP valve opened

start-up not completed

unload demand from level sw
extraction not configured
extraction inhibit

Not enough load

decoupling not configured

no remote speed Al configured
start-up not completed
Unload demand form level switch

Table 7-6. Boolean Reads

Description Units

MLT
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Addr ServLink TAG Description Units MLT
3:0001 ABITPACK.M4BAO1PACK.A_NAME BitPack SD 1-16 N/A N/A
3:0002 ABITPACK.M4BA02PACK.A_NAME BitPack SD 17-32 N/A N/A
3:0003 ABITPACK.M4BAO3PACK.A_NAME BitPack SD 33-48 N/A N/A
3:0004 ABITPACK.M4BA04PACK.A_NAME BitPack Start interlock 1-16 N/A N/A
3:0005 ABITPACK.M4BAO5PACK.A_NAME BitPack Alarm 1-16 N/A N/A
3:0006 ABITPACK.M4BAO6PACK.A_NAME BitPack Alarm 17-32 N/A N/A
3:0007 ABITPACK.M4BAO7PACK.A_NAME BitPack Alarm 33-48 N/A N/A
3:0008 ABITPACK.M4BAOSBPACK.A_NAME BitPack Alarm 49-64 N/A N/A
3:0009 ABITPACK.M4BAO9PACK.A_NAME BitPack Alarm 65-80 N/A N/A
3:0010 ABITPACK.M4BA10PACK.A_NAME BitPack Alarm 81-96 N/A N/A
3:0011 ABITPACK.M4BA11PACK.A_NAME BitPack Alarm 97-112 N/A N/A
3:0012 ABITPACK.M4BA12PACK.A_NAME BitPack Alarm 113-128 N/A N/A
3:0013 ABITPACK.M4BA13PACK.A_NAME BitPack Alarm 129-144 N/A N/A
3:0014 ABITPACK.M4BA14PACK.A_NAME BitPack Alarm 145-160 N/A N/A
3:0015 ABITPACK.M4BA15PACK.A_NAME BitPack Alarm 161-176 N/A N/A
3:0016 ABITPACK.M4BA16PACK.A_NAME BitPack Alarm 177-192 N/A N/A
3:0017 ABITPACK.M4BA17PACK.A_NAME BitPack Alarm 193-208 N/A N/A
3:0018 ABITPACK.M4BA18PACK.A_NAME BitPack Alarm 209-224 N/A N/A
3:0019 ABITPACK.M4BA19PACK.A_NAME BitPack Alarm 225-240 N/A N/A
3:0020 ABITPACK.M4BA20PACK.A_NAME BitPack Alarm 241-256 N/A N/A
3:0021 ABITPACK.M4BA21PACK.A_NAME BitPack Alarm 257-272 N/A N/A
3:0022 ABITPACK.M4BA22PACK.A_NAME BitPack Alarm 273-288 N/A N/A
3:0023 ABITPACK.M4BA23PACK.A_NAME BitPack Alarm 289-304 N/A N/A
3:0024 ABITPACK.M4BA24PACK.A_NAME BitPack Alarm 305-320 N/A N/A
3:0025 ABITPACK.M4BA25PACK.A_NAME BitPack Alarm 321-336 N/A N/A
3:0026 ABITPACK.M4BA26PACK.A_NAME BitPack Alarm 337-352 N/A N/A
3:0027 ABITPACK.M4BA27PACK.A_NAME BitPack Alarm 353-368 N/A N/A
3:0028 ABITPACK.M4BA28PACK.A_NAME BitPack Alarm 369-384 N/A N/A
3:0029 ABITPACK.M4BA29PACK.A_NAME BitPack Alarm 385-400 N/A N/A
3:0030 ABITPACK.M4BA30PACK.A_NAME BitPack Alarm 401-416 N/A N/A
3:0031 ABITPACK.M4BA31PACK.A_NAME BitPack Alarm 417-432 N/A N/A
3:0032 ABITPACK.M4BA32PACK.A_NAME BitPack Alarm 433-448 N/A N/A
3:0033 ABITPACK.M4BA33PACK.A_NAME BitPack Alarm 449-464 N/A N/A
3:0034 ABITPACK.M4BA34PACK.A_NAME BitPack Alarm 465-480 N/A N/A
3:0035 ABITPACK.M4BA35PACK.A_NAME BitPack Alarm 481-496 N/A N/A
3:0036 ABITPACK.M4BA36PACK.A_NAME BitPack Alarm 497-512 N/A N/A
3:0037 ABITPACK.M4BA37PACK.A_NAME BitPack Alarm 513-528 N/A N/A
3:0038 ABITPACK.M4BA38PACK.A_NAME BitPack Alarm 529-544 N/A N/A
3:0039 ABITPACK.M4BA39PACK.A_NAME BitPack Major Alarm 1-16 N/A N/A
3:0040 ABITPACK.M4BA40PACK.A_NAME BitPack Major Alarm 17-32 N/A N/A
3:0041 ABITPACK.M4BA41PACK.A_NAME BitPack Major Alarm 33-48 N/A N/A
3:0042 ABITPACK.M4BA42PACK.A_NAME BitPack Major Alarm 49-64 N/A N/A
3:0043 ABITPACK.M4BA43PACK.A_NAME BitPack Start Inhibit 1-16 N/A N/A
3:0044 ACT_.M4ACT1V_A.A_NAME ACT1-Combo current output A mA 100
3:0045 ACT_.M4ACT1V_B.A_NAME ACT1-Combo current output C mA 100
3:0046 ACT_.M4ACT1V_C.A_NAME ACT1-Combo current output C mA 100
3:0047 ACT_.M4ACT1V_T.A_NAME ACT1-Combo current output total mA 100
3:0048 ACT_.M4ACT2V_A.A_NAME ACT2-Combo current output A mA 100
3:0049 ACT_.M4ACT2V_B.A_NAME ACT2-Combocurrent output C mA 100
3:0050 ACT_.M4ACT2V_C.A_NAME ACT2-Combocurrent output C mA 100
3:0051 ACT_.M4ACT2V_T.A_NAME ACT2-Combocurrent output total mA 100
3:0052 ACT_.M4CF__HP.A_NAME HP channel number configured none 1
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Addr

3:0053
3:0054
3:0055
3:0056
3:0057
3:0058
3:0059
3:0060
3:0061
3:0062
3:0063
3:0064
3:0065
3:0066
3:0067
3:0068
3:0069
3:0070
3:0071
3:0072
3:0073
3:0074
3:0075

3:0076

3:0077
3:0078
3:0079

3:0080

3:0081

3:0082

3:0083
3:0084
3:0085
3:0086
3:0087
3:0088
3:0089
3:0090
3:0091
3:0092
3:0093

3:0094

3:0095

3:0096

3:0097

3:0098
3:0099

5009C PCI Software

Manual 26320V3

ServLink TAG Description Units MLT
ACT_.M4CF__HP2.A_NAME HP2 channel number configured none 1
ACT_.M4CF__LP.A_NAME LP channel number configured none 1
ACT_.M4CF__LP2.A_NAME LP2 channel number configured none 1
ACT_.M4HPDR_MN.A_NAME Min HP pilot deviation % 100
ACT_.M4HPDR_MX.A_NAME Max HP pilot deviation % 100
ACT_.M4HPDV_MN.A_NAME Min HP derivative %ls 100
ACT_.M4HPDV_MX.A_NAME Max HP derivative %ls 100
ACT_.M4HPPIDEG.A_NAME calculated HP pilot deviation (deg) % 100
ACT_M4HPPIDERV.A_NAME HP pilot derivative %ls 100
ACT_.M4LPDR_MN.A_NAME Min LP pilot deviation % 100
ACT_.M4LPDR_MX.A_NAME Max LP pilot deviation % 100
ACT_.M4LPDV_MN.A_NAME Min LP derivative %ls 100
ACT_.M4LPDV_MX.A_NAME Max LP derivative %l/s 100
ACT_.M4LPPIDEG.A_NAME calculated LP pilot deviation (deg) % 100
ACT_MALPPIDERV.A_NAME LP pilot derivative %ls 100
ACT_06_CH1.M4CFKI_PV.A_NAME Actuatorl (A/C106) Kl Value none 100
ACT_06_CH1.M4CFKP_PV.A_NAME Actuatorl (A/C106) KP Value none 100
ACT_06_CH1.M4CFNLP1V.A_NAME Actuatorl (A/C106) Null Current none 100
ACT_06_CH1.M4CFPG_PV.A_NAME Actuator 1 (A/C106) Pilot gain none 100
ACT_06_CH2.M4CFKI_PV.A_NAME | Actuatorl (A/C106) Kl Value none 100
ACT_06_CH2.M4CFKP_PV.A_NAME | Actuatorl (A/C106) KP Value none 100
ACT_06_CH2.M4CFNLP1V.A_NAME Actuatorl (A/C106) Null Current mA 100
ACT_06_CH2.MACFPG_PV.A_NAME Actuator 2 (A/C106) Pilot gain none 100
ACT_A106 channel 1 FDBK average
ACT_A106.M4_AVG_A1l.A_NAME readback % 100
ACT_A106 channel 2 FDBK average
ACT_A106.M4_AVG_A2.A_NAME readback % 100
ACT_A106.M4_DMD_A1.A_NAME ACT_A106 Channel 1 demand % 100
ACT_A106.M4_DMD_A2.A_NAME ACT_A106 Channel 2 demand % 100
ACT_A106 channel 1 feedback 1
ACT_A106.M4FB1_Al.A_NAME readback % 100
ACT_A106 channel 2 feedback 1
ACT_A106.M4FB1_A2.A_NAME readback % 100
ACT_A106 channel 1 feedback2
ACT_A106.M4FB2_A1.A_NAME readback % 100
ACT_A106 channel 2 feedback2
ACT_A106.M4FB2_A2.A_NAME readback % 100
ACT_A106.M4AMA_Al1.A_NAME ACT_A106 channel 1 mA output mA 100
ACT_A106.M4AMA_A2.A_NAME ACT_A106 channel 2 mA output mA 100
ACT_A106.M4VLT1_1A.A_NAME LVDT1-A voltage A106 chl Vrms 100
ACT_A106.M4VLT1_1B.A_NAME LVDT1-B voltage A106 chl Vrms 100
ACT_A106.M4VLT1_2A.A_NAME LVDT2-A voltage A106 chl Vrms 100
ACT_A106.M4VLT1_2B.A_NAME LVDT2-B voltage A106 chl Vrms 100
ACT_A106.M4VLT2_1A.A_NAME LVDT1-A voltage A106 ch2 Vrms 100
ACT_A106.M4VLT2_1B.A_NAME LVDT1-B voltage A106 ch2 Vrms 100
ACT_A106.M4VLT2_2A.A_NAME LVDT2-A voltage A106 ch2 Vrms 100
ACT_A106.M4VLT2_2B.A_NAME LVDT2-B voltage A106 ch2 Vrms 100
ACT_C106 channell FDBK average
ACT_C106.M4_AVG_C1.A_NAME readback % 100
ACT_C106 Channel 2 FDBK average
ACT_C106.M4_AVG_C2.A_NAME readback % 100
ACT_C106 Channel 1 Channel 1
ACT_C106.M4_DMD_C1.A_NAME demand % 100
ACT_C106 Channel 2 Channel 1
ACT_C106.M4_DMD_C2.A_NAME demand % 100
ACT_C106 Channel 1 feedbackl
ACT_C106.M4FB1_C1.A_NAME readback % 100
ACT_C106.M4FB1_C2.A_NAME ACT_C106 Channel 2 feedbackl % 100
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Addr

3:0100

3:0101
3:0102
3:0103
3:0104
3:0105
3:0106
3:0107
3:0108
3:0109
3:0110
3:0111
3:0112
3:0113
3:0114
3:0115
3:0116
3:0117
3:0118
3:0119
3:0120
3:0121
3:0122
3:0123
3:0124
3:0125
3:0126
3:0127
3:0128
3:0129
3:0130
3:0131
3:0132
3:0133
3:0134
3:0135
3:0136
3:0137
3:0138
3:0139
3:0140
3:0141
3:0142
3:0143
3:0144
3:0145
3:0146
3:0147
3:0148
3:0149

ServLink TAG

ACT_C106.M4FB2_C1.A_NAME

ACT_C106.M4FB2_C2.A_NAME
ACT_C106.M4MA_C1.A_NAME
ACT_C106.M4MA_C2.A_NAME
ACT_C106.M4VLT1_1A.A_NAME
ACT_C106.M4VLT1_1B.A_NAME
ACT_C106.M4VLT1_2A.A_NAME
ACT_C106.M4VLT1_2B.A_NAME
ACT_C106.M4VLT2_1A.A_NAME
ACT_C106.M4VLT2_1B.A_NAME
ACT_C106.M4VLT2_2A.A_NAME
ACT_C106.M4VLT2_2B.A_NAME
Al__.M4AI01_MA.A_NAME
Al__M4AI01A_MA.A_NAME
Al__M4AI01B_MA.A_NAME
Al__.M4AI01C_MA.A_NAME
Al__.M4AI02_MA.A_NAME
Al__.M4AI02A_MA.A_NAME
Al__.M4AI02B_MA.A_NAME
Al__.M4AI02C_MA.A_NAME
Al__.M4AI03_MA.A_NAME
Al__.M4AI03A_MA.A_NAME
Al__.M4AI03B_MA.A_NAME
Al__.M4AI03C_MA.A_NAME
Al__.M4AI04_MA.A_NAME
Al__.M4AI04A_MA.A_NAME
Al__.M4AI04B_MA.A_NAME
Al__.M4AI04C_MA.A_NAME
Al__.M4AI05_MA.A_NAME
Al__.M4AIO5A_MA.A_NAME
Al__.M4AI05B_MA.A_NAME
Al__.M4AI05C_MA.A_NAME
Al__.M4AI06_MA.A_NAME
Al__.M4AI06A_MA.A_NAME
Al__.M4AI06B_MA.A_NAME
Al__.M4AI06C_MA.A_NAME
Al__.M4AI07_MA.A_NAME
Al__M4AI07A_MA.A_NAME
Al__.M4AI07B_MA.A_NAME
Al__.M4AI07C_MA.A_NAME
Al__.M4AI08_MA.A_NAME
Al__.M4AI0SA_MA.A_NAME
Al__.M4AI08B_MA.A_NAME
Al__.M4AI0OSC_MA.A_NAME
Al__.M4CASC_MLT.A_NAME
Al__.M4CASC_NB.A_NAME
Al__.MACASCDEF.A_NAME
Al__.M4CASCPV.A_NAME
Al__MA4CASCPV_A.A_NAME
Al__.M4CASCPV_B.A_NAME

Description
readback

ACT_C106 Channel 1 feedback2
readback

ACT_C106 Channel 2 feedback2
readback

ACT_C106 Channel 1 mA output
ACT_C106 Channel 2 mA output
LVDT1-A voltage C106 chl
LVDT1-B voltage C106 chl
LVDT2-A voltage C106 chl
LVDT2-B voltage C106 chl
LVDT1-A voltage C106 ch2
LVDT1-B voltage C106 ch2
LVDT2-A voltage C106 ch2
LVDT2-B voltage C106 ch2
mA value Analog Input 01
mA value Analog Input 01A
mA value Analog Input 01B
mA value Analog Input 01C
mA value Analog Input 02
mA value Analog Input 02A
mA value Analog Input 02B
mA value Analog Input 02C
mA value Analog Input 03
mA value Analog Input 03A
mA value Analog Input 03B
mA value Analog Input 03C
mA value Analog Input 04
mA value Analog Input 04A
mA value Analog Input 04B
mA value Analog Input 04C
mA value Analog Input 05
mA value Analog Input 05A
mA value Analog Input 05B
mA value Analog Input 05C
mA value Analog Input 06
mA value Analog Input 06A
mA value Analog Input 06B
mA value Analog Input 06C
mA value Analog Input 07
mA value Analog Input 07A
mA value Analog Input 07B
mA value Analog Input 07C
mA value Analog Input 08
mA value Analog Input 08A
mA value Analog Input 08B
mA value Analog Input 08C
cascade PV multiplier factor
number of casc channel used
cascade usage

cascade PV

cascade Value A

cascade Value B

Units

%

%
mA
mA
vVrms
Vrms
Vrms
Vrms
Vrms
Vrms
Vrms
vVrms
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
none
none
none
Units
Units
Units

MLT

100

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
10
1

1
MLT factor
MLT factor
MLT factor
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Addr

3:0150
3:0151
3:0152
3:0153
3:0154
3:0155
3:0156
3:0157
3:0158
3:0159
3:0160
3:0161
3:0162
3:0163
3:0164
3:0165
3:0166
3:0167
3:0168
3:0169
3:0170
3:0171
3:0172
3:0173
3:0174
3:0175
3:0176
3:0177
3:0178
3:0179
3:0180
3:0181
3:0182
3:0183
3:0184
3:0185
3:0186
3:0187
3:0188
3:0189
3:0190
3:0191
3:0192
3:0193
3:0194
3:0195
3:0196
3:0197
3:0198
3:0199
3:0200
3:0201

5009C PCI Software

Manual 26320V3

ServLink TAG Description Units MLT
Al__.M4CASCPV_C.A_NAME cascade Value C Units MLT factor
Al__.M4CASCUNIT.A_NAME unit for cascade none 1
Al__.M4DCPL_MLT.A_NAME decoupling PV multiply factor none 10
Al__.M4DCPL_NB.A_NAME number of decoupling channel used none 1
Al__.M4DCPLDEF.A_NAME decoupling usage none 1
Al__.M4DCPLPV.A_NAME Process Value Units MLT factor
Al__.M4DCPLPV_A.A_NAME Process Value A Units MLT factor
Al__.M4DCPLPV_B.A_NAME Process Value B Units MLT factor
Al__.M4DCPLPV_C.A_NAME Process Value C Units MLT factor
Al__.M4DCPLUNIT.A_NAME unit for decoupling none 1
Al__.M4EXTR_NB.A_NAME number of EXTR channel used none 1
Al__.M4EXTRMLT.A_NAME extraction PV multiply factor none 10
Al__.M4EXTRPV.A_NAME extraction PV Units MLT factor
Al__.M4EXTRPV_A.A_NAME extraction Value A Units MLT factor
Al__.M4EXTRPV_B.A_NAME extraction Value B Units MLT factor
Al__.M4EXTRPV_C.A_NAME extraction Value C Units MLT factor
Al__.M4EXTRUNIT.A_NAME unit for extraction none 1
Al__.M4FW__ MLT.A_NAME feed forward multiply factor none 10
Al__.M4FW__PV.A_NAME feed-forward PV rpm MLT factor
Al__.M4HPK1_MLT.A_NAME HP gain compensation multiply factor  none 10
Al__.M4HPK1PV.A_NAME HP gain compensation PV Units MLT factor
Al__.M4HPK1UNIT.A_NAME unit for extraction none 1
Al__.M4IH1A_MLT.A_NAME IH-A-redundancyl multiply factor none 10
Al__.M4IH1APV.A_NAME IH-A-redundancy1 none MLT factor
Al__.M4IH1B_MLT.A_NAME IH-A-redundancy2 multiply factor none 10
Al__.M4IH1BPV.A_NAME IH-B-redundancyl none MLT factor
Al__.M4IH2A_MLT.A_NAME IH-A-redundancy2 multiply factor none 10
Al__.M4IH2APV.A_NAME IH-A-redundancy2 none MLT factor
Al__.M4IH2B_MLT.A_NAME IH-B-redundancy2 multiply factor none 10
Al__.M4IH2BPV.A_NAME IH-B-redundancy?2 none MLT factor
Al__.M4LPK1_MLT.A_NAME LP gain compensation multiply factor  none 10
Al__.M4LPK1PV.A_NAME LP gain compensation Units MLT factor
Al__.M4LPK1UNIT.A_NAME unit for LP compensation none 1
Al__.M4MON1_MLT.A_NAME monitor PV multiply factor none 10
Al___M4AMON1DEF.A_NAME MONL1 usage none 1
Al__.M4MON1PV.A_NAME monitorl PV Units MLT factor
Al__.M4MON1UNIT.A_NAME unit for monitor#1 none 1
Al__.M4MON2_MLT.A_NAME monitor2 PV multiply factor none 10
Al__.M4MON2DEF.A_NAME MONZ2 usage none 1
Al__.M4MON2PV.A_NAME monitor2 Value Units MLT factor
Al__.M4MON2UNIT.A_NAME unit for monitor2 none 1
Al__.M4MON3_MLT.A_NAME monitor3 PV multiply factor none 10
Al___.M4AMON3DEF.A_NAME MON3 usage none 1
Al__.M4MON3PV.A_NAME monitor3 Value Units MLT factor
Al__.M4MONBS3UNIT.A_NAME unit for monitor3 none 1
Al__.M4MON4_MLT.A_NAME monitor4 PV multiply factor none 10
Al__.M4MON4DEF.A_NAME MON4 usage none 1
Al__.M4MON4PV.A_NAME monitor4 Value Units MLT factor
Al__.M4MON4UNIT.A_NAME unit for moniotr4 none 1
Al__.M4RCASPV.A_NAME remote cascade Units MLT factor
Al__.M4RDCLPV.A_NAME remote decoupling setpoint Units MLT factor
Al__.M4REXTPV.A_NAME remote extraction Units MLT factor
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Addr

3:0202
3:0203
3:0204
3:0205
3:0206
3:0207
3:0208
3:0209
3:0210
3:0211
3:0212
3:0213
3:0214
3:0215
3:0216
3:0217
3:0218
3:0219
3:0220
3:0221
3:0222
3:0223
3:0224
3:0225
3:0226
3:0227
3:0228
3:0229
3:0230
3:0231
3:0232
3:0233
3:0234
3:0235
3:0236
3:0237
3:0238
3:0239
3:0240
3:0241
3:0242
3:0243
3:0244
3:0245
3:0246
3:0247
3:0248
3:0249
3:0250
3:0251
3:0252
3:0253

ServLink TAG
Al__.M4RSPDPV.A_NAME
Al__.MARTIM_MLT.A_NAME
Al__.M4RTIMPV.A_NAME
Al__.M4SEAL_MLT.A_NAME
Al__.MASEAL_PV.A_NAME
Al__.M4SEAL_UNIT.A_NAME
Al_CONF_IN.M4A_IN_01F.A_NAME
AI_CONF_IN.M4A_IN_02F.A_NAME
AI_CONF_IN.M4A_IN_O3F.A_NAME
Al_CONF_IN.M4A_IN_04F.A_NAME
Al_CONF_IN.M4A_IN_05F.A_NAME
Al_CONF_IN.M4A_IN_06F.A_NAME
Al_CONF_IN.M4A_IN_07F.A_NAME
Al_CONF_IN.M4A_IN_08F.A_NAME
AO__.M4A0O01V_A.A_NAME
AO___.M4A001V_B.A_NAME
AO___.M4A001V_C.A_NAME
AO__.M4AO01V_T.A_NAME
AO__.M4A002V_A.A_NAME
AO__.M4A002V_B.A_NAME
AO__.M4A002V_C.A_NAME
AO__.M4A002V_T.A_NAME
AO__.M4A003V_A.A_NAME
AO___.M4A003V_B.A_NAME
AO__.M4A003V_C.A_NAME
AO__.M4A003V_T.A_NAME
AO__.M4A004V_A.A_NAME
AO__.M4A004V_B.A_NAME
AO__.M4A004V_C.A_NAME
AO__.M4A004V_T.A_NAME
BI_CONF_IN.M4B_IN_08C.A_NAME
BI_CONF_IN.M4B_IN_09C.A_NAME
BI_CONF_IN.M4B_IN_10C.A_NAME
BI_CONF_IN.M4B_IN_11C.A_NAME
BI_CONF_IN.M4B_IN_12C.A_NAME
BI_CONF_IN.M4B_IN_13C.A_NAME
BI_CONF_IN.M4B_IN_14C.A_NAME
BI_CONF_IN.M4B_IN_15C.A_NAME
BI_CONF_IN.M4B_IN_16C.A_NAME
BI_CONF_IN.M4B_IN_17C.A_NAME
BI_CONF_IN.M4B_IN_18C.A_NAME
BI_CONF_IN.M4B_IN_19C.A_NAME
BI_CONF_IN.M4B_IN_20C.A_NAME
BI_CONF_IN.M4B_IN_21C.A_NAME
BI_CONF_IN.M4B_IN_22C.A_NAME
BI_CONF_IN.M4B_IN_23C.A_NAME
BI_CONF_IN.M4B_IN_24C.A_NAME
BO__ .M4RL04_ST.A_NAME

BO__ .M4RLO4LWST.A_NAME

BO__ .M4RL0O4SWST.A_NAME
BO__.M4RLO5_ST.A_NAME
BO__.M4RLO5LWST.A_NAME

Description

remote speed SP

remote timer multiply factor
remote HOT/COLD timer

Seal PID PV multiplier factor
Seal PID Process value

Seal Units

configuration number Al#1
configuration number Al#2
configuration number Al#3
configuration number Al#4
configuration number Al#5
configuration number Al#6
configuration number Al#7
configuration number Al#8
current output Analog Output 1A
current output Analog Output 1B
current output Analog Output 1C
current output Analog Output 1
current output Analog Output 2A
current output Analog Output 2B
current output Analog Output 2C
current output Analog Output 2
current output Analog Output 3A
current output Analog Output 3B
current output Analog Output 3C
current output Analog Output 3
current output Analog Output 4A
current output Analog Output 4B
current output Analog Output 4C
current output Analog Output 4
configuration number B_IN_08
configuration number B_IN_09
configuration number B_IN_10
configuration number B_IN_11
configuration number B_IN_12
configuration number B_IN_13
configuration number B_IN_14
configuration number B_IN_15
configuration number B_IN_16
configuration number B_IN_17
configuration number B_IN_18
configuration number B_IN_19
configuration number B_IN_20
configuration number B_IN_21
configuration number B_IN_22
configuration number B_IN_23
configuration number B_IN_24
RLO4- CF status (used/level/state)
RLO4 CF level number

RLO4 CF switch number

RLO5- CF status (used/level/state)
RLO5 CF level number

Units
rpm
none
none
none
none
none
none
none
none
none
none
none
none
none
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
mA
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none

MLT

1

10

MLT factor
10

MLT factor

I = T = T S S S S

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

P R R R R RRPRPRRPRRPRPRPRRERRREPRRERRRRBR
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Addr

3:0254
3:0255
3:0256
3:0257
3:0258
3:0259
3:0260
3:0261
3:0262
3:0263
3:0264
3:0265
3:0266
3:0267
3:0268
3:0269
3:0270
3:0271
3:0272
3:0273
3:0274
3:0275
3:0276
3:0277
3:0278
3:0279

3:0280

3:0281
3:0282
3:0283
3:0284
3:0285
3:0286
3:0287
3:0288
3:0289
3:0290
3:0291
3:0292
3:0293
3:0294
3:0295
3:0296
3:0297
3:0298
3:0299
3:0300
3:0301
3:0302
3:0303
3:0304

5009C PCI Software

Manual 26320V3

ServLink TAG

BO__ .M4RLO5SWST.A_NAME
BO__.M4RL06_ST.A_NAME

BO__ .M4RLO6LWST.A_NAME
BO__.M4RLO6SWST.A_NAME
BO__.M4RLO7_ST.A_NAME

BO__ .M4RLO7LWST.A_NAME
BO__.M4RLO7SWST.A_NAME
BO__.M4RL08_ST.A_NAME

BO__ .M4RLO8LWST.A_NAME
BO__.M4RLO8SWST.A_NAME
BO__.M4RL09_ST.A_NAME

BO__ .M4RLO9LWST.A_NAME
BO__.M4RLO9SWST.A_NAME
BO__.M4RL10_ST.A_NAME

BO__ .M4RL10LWST.A_NAME

BO__ .M4RL10SWST.A_NAME

BO__ _.M4RL11_ST.A_NAME

BO__ .M4RL11LWST.A_NAME

BO__ .M4RL11SWST.A_NAME
BO__.M4RL12_ST.A_NAME

BO__ .M4RL12LWST.A_NAME

BO__ .M4RL12SWST.A_NAME
C_READOUT.M4A_OUTO01F.A_NAME
C_READOUT.M4A_OUTO2F.A_NAME
C_READOUT.M4A_OUTO3F.A_NAME
C_READOUT.M4A_OUTO04F.A_NAME

C_READOUT.M4RBO1F.A_NAME

C_READOUT.M4RBO2F.A_NAME
CAS_.M4PID_ASP.A_NAME
CAS_.M4PID_D1V.A_NAME
CAS_.M4PID_DBV.A_NAME
CAS_.M4PID_DFV.A_NAME
CAS_.M4PID_DRV.A_NAME
CAS_.M4PID_I1V.A_NAME
CAS_.M4PID_P1V.A_NAME
CAS_.M4PID_PV.A_NAME
CAS_.M4PID_SP.A_NAME
CAS_.M4PID_VP.A_NAME
DCPL.M4PID_ASP.A_NAME
DCPL.M4PID_D1V.A_NAME
DCPL.M4PID_DBV.A_NAME
DCPL.M4PID_DRV.A_NAME
DCPL.M4PID_I1V.A_NAME
DCPL.M4PID_P1V.A_NAME
DCPL.M4PID_PV.A_NAME
DCPL.M4PID_SP.A_NAME
DCPL.M4PID_VP.A_NAME
EXTC.MAEXTCSEQ.A_NAME
EXTC.M4PID__SP.A_NAME
EXTC.M4PID_ASP.A_NAME
EXTC.M4PID_D1V.A_NAME

Description

RLO5 CF switch number

RLO6- CF status (used/level/state)
RLO6 CF level number

RLO6 CF switch number

RLO7- CF status (used/level/state)
RLO7 CF level number

RLO7 CF switch number

RLO8- CF status (used/level/state)
RLO8 CF level number

RLO8 CF switch number

RL0O9- CF status (used/level/state)
RLO9 CF level number

RL0O9 CF switch number

RL10- CF status (used/level/state)
RL10 CF level number

RL10 CF switch number

RL11- CF status (used/level/state)
RL11 CF level number

RL11 CF switch number

RL12- CF status (used/level/state)
RL12 CF level number

RL12 CF switch number
configuration number AO#1
configuration number AO#2
configuration number AO#3

configuration number AO#4

CF number ACT1-Combo used for
Readback

CF number ACT2 combo used for
Readback

remote cascade Setpoint
Cascade D1 Value
Cascade DB Value
Cascade DB forward Value
Cascade droop Value
Cascade I1 Value
Cascade P1 Value
Cascade Process Value
Cascade Setpoint

Implied Valve Position
remote DCPL SP
Decoupling D1 Value
Decoupling DB Value
Decoupling droop Value
Decoupling 11 Value
Decoupling P1 Value
Decoupling Process Value
Decoupling Setpoint
Decoupling demand
Extraction sequence number
Extraction SP (EU)
remote extraction
extraction D1 Value

Units
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none
none

none

none
%
none
none
none
none
none
none
%
%
%
%
none
none
none
none
none
%
%
%
none
units
%
none

MLT

P R R R R RPRRPPRPRPRRPRRPRRRPRRERRREPRRERRERRBR

[

1
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
1
MLT Factor
100
100
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5009C PCI Software

Addr

3:0305
3:0306
3:0307
3:0308
3:0309
3:0310
3:0311
3:0312
3:0313
3:0314
3:0315
3:0316
3:0317
3:0318
3:0319
3:0320
3:0321
3:0322
3:0323
3:0324
3:0325
3:0326
3:0327
3:0328
3:0329
3:0330
3:0331
3:0332
3:0333
3:0334
3:0335
3:0336
3:0337
3:0338
3:0339
3:0340
3:0341
3:0342
3:0343
3:0344
3:0345
3:0346
3:0347
3:0348
3:0349
3:0350
3:0351
3:0352
3:0353
3:0354
3:0355
3:0356

ServLink TAG
EXTC.M4PID_DBV.A_NAME
EXTC.M4PID_DRV.A_NAME
EXTC.M4PID_I1V.A_NAME
EXTC.M4PID_P1V.A_NAME
EXTC.M4PID_PV.A_NAME
EXTC.M4PID_SP.A_NAME
EXTC.M4PID_VP.A_NAME
EXTC.M4PIDD_SP.A_NAME
FDBK.M4HPPIPV.A_NAME
FDBK.M4HPPIPV_A.A_NAME
FDBK.M4HPPIPV_B.A_NAME
FDBK.M4LPPIPV.A_NAME
FDBK.M4LPPIPV_A.A_NAME
FDBK.M4LPPIPV_B.A_NAME

FORWARD.M4FORW_DMD.A_NAME

HP__.M4CONFSTR.A_NAME
HP__.M4CONFSTRL.A_NAME
HP__.M4HP__DMD.A_NAME
HP__.M4HP__HP1.A_NAME
HP__.M4HP__HP1C.A_NAME
HP__.M4HP__HP2.A_NAME
HP__.M4HP__HP2C.A_NAME
HP__.M4HP__HPRP.A_NAME
J_LSW.M4LSWICF.A_NAME
J_LSW.M4LSWI1OFF.A_NAME
J_LSW.M4LSWI1ON.A_NAME
J_LSW.M4LSW2CF.A_NAME
J_LSW.M4LSW20FF.A_NAME
J_LSW.M4LSW20N.A_NAME
J_LSW.M4LSW3CF.A_NAME
J_LSW.M4LSW3OFF.A_NAME
J_LSW.M4LSW3ON.A_NAME
J_LSW.M4LSWACF.A_NAME
J_LSW.M4LSWAOFF.A_NAME
J_LSW.M4LSW4ON.A_NAME
LP__.M4LP__DMD.A_NAME
LP__.M4LP__ HP1C.A_NAME
LP__.M4LP__LP.A_NAME
LP__.MALP__ LP2.A_NAME
LP__.M4LP__LP2C.A_NAME
LP__.M4LP__LPRP.A_NAME
MAP_.MACONFHAN.A_NAME
MAP_.MACONFHBN.A_NAME
MAP_.MACONFHCN.A_NAME
MAP_.MACONFMNFL.A_NAME
MAP_.MACONFMNLD.A_NAME
MAP_.MACONFMXLD.A_NAME
MAP_.M4ACONFSAN.A_NAME
MAP_.MACONFSBN.A_NAME
MAP_.MACONFSCN.A_NAME
MAP_.M4PLIMITED.A_NAME
MAP_.M4SLIMITED.A_NAME

Description

extraction DB Value
extraction droop Value
extraction |1 Value

extraction P1 Value
Extraction %

Extr Setpoint %

EXT demand %

Decoupled SP (EU)

HP pilot deviation

HP pilot deviation A106

HP pilot deviation C106

LP pilot deviation

LP pilot deviation A106

LP pilot deviation C106
forward demand

start mode configured

Valve ramp start-up limit

HP demand

Uncompensated demand HP1
compensated HP1
uncompensated demand HP2
compensated demand HP2
HP Valve ramp

level switch LSW1 configuration
LSW1 OFF level

LSW1 ON level

level switch LSW2 configuration
LSW2 OFF level

LSW2 ON level

level switch LSW3 configuration
LSW3 OFF level

LSW3 ON level

level switch LSW4 configuration
LSW4 OFF level

LSW4 ON level

LP Valve demand
compensated LP1
Uncompensated demand LP1
uncompensated demand LP2
compensated demand LP2
LP Valve ramp

flow Pt A normalized

flow Pt B normalized

flow Pt C normalized

Min EXT flow compensated
Min load compensated

Min load compensated at MX
S Pt A normalized

S Pt B normalized

S Pt c normalized

P Limited

S limited value

Units
none
none
none
none
%
%
%
Units
%
%

%

%
%
%
rpm
none
%
%

%
%
%
%
%
none
none
none
none
none
none
none
none
none
none
none
none
%
%

%
%
%
%
%
%
%
%
%
%
%
%
%
%

MLT
100
100
100
100
100
100
100
MLT factor
100
100
100
100
100
100

100

100

100

100

100

100

1

MLT Factor
MLT Factor
1

MLT Factor
MLT Factor
1

MLT Factor
MLT Factor
1

MLT Factor
MLT Factor
100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100
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Addr

3:0357
3:0358
3:0359
3:0360
3:0361
3:0362
3:0363
3:0364
3:0365
3:0366
3:0367
3:0368
3:0369
3:0370
3:0371
3:0372
3:0373
3:0374
3:0375
3:0376
3:0377
3:0378
3:0379
3:0380
3:0381
3:0382
3:0383
3:0384
3:0385
3:0386
3:0387
3:0388
3:0389
3:0390
3:0391
3:0392
3:0393
3:0394
3:0395
3:0396
3:0397
3:0398
3:0399
3:0400
3:0401
3:0402
3:0403
3:0404
3:0405
3:0406
3:0407
3:0408

5009C PCI Software

Manual 26320V3

ServLink TAG Description Units MLT
MMI.M4M1T2A01.A_NAME Analog A01 from M1 to M2 none 1
MMI.M4M1T2A02.A_NAME Analog A02 from M1 to M2 none 1
MMI.M4M1T2A03.A_NAME Analog A03 from M1 to M2 none 1
MMI.M4AM1T2A04.A_NAME Analog A04 from M1 to M2 none 1
MMI.M4AM1T2A05.A_NAME Analog A05 from M1 to M2 none 1
MMI.M4AM1T2A06.A_NAME Analog A06 from M1 to M2 none 1
MMI.M4AM1T2A07.A_NAME Analog A07 from M1 to M2 none 1
MMI.M4M1T2A08.A_NAME Analog A08 from M1 to M2 none 1
MMI.M4M1T2A09.A_NAME Analog A09 from M1 to M2 none 1
MMI.M4M1T2A10.A_NAME Analog A10 from M1 to M2 none 1
MMI.M4M1T2A11.A_NAME Analog A1l from M1 to M2 none 1
MMI.M4AM1T2A12.A_NAME Analog A12 from M1 to M2 none 1
MMI.M4M1T2A13.A_NAME Analog A13 from M1 to M2 none 1
MMI.M4AM1T2A14.A_NAME Analog A14 from M1 to M2 none 1
MMI.M4AM1T2A15.A_NAME Analog A15 from M1 to M2 none 1
MMI.M4M2T1A01.A_NAME Analog A01 from M2 to M1 none 1
MMI.M4M2T1A02.A_NAME Analog A02 from M2 to M1 none 1
MMI.M4M2T1A03.A_NAME Analog A03 from M2 to M1 none 1
MMI.M4M2T1A04.A_NAME Analog A04 from M2 to M1 none 1
MMI.M4M2T1A05.A_NAME Analog A05 from M2 to M1 none 1
MMI.M4M2T1A06.A_NAME Analog A06 from M2 to M1 none 1
MMI.M4AM2T1A07.A_NAME Analog A07 from M2 to M1 none 1
MMI.M4AM2T1A08.A_NAME Analog A08 from M2 to M1 none 1
MMI.M4M2T1A09.A_NAME Analog A09 from M2 to M1 none 1
MMI.M4M2T1A10.A_NAME Analog A10 from M2 to M1 none 1
MMI.M4M2T1A11.A_NAME Analog A1l from M2 to M1 none 1
MMI.M4M2T1A12.A_NAME Analog A12 from M2 to M1 none 1
MMI.M4AM2T1A13.A_NAME Analog A13 from M2 to M1 none 1
MMI.M4AM2T1A14.A_NAME Analog A14 from M2 to M1 none 1
MMI.M4AM2T1A15.A_NAME Analog A15 from M2 to M1 none 1
MMI_.M4MB__EPC2.A_NAME Mod#1 P2 Exception Error Level none 1
MMI_.M4MB__EPCT.A_NAME Mod#1 P1Exception Error Level none 1
RATL.M4CONFDCL.A_NAME decoupling type none 1
RATL.M4CONFTYP.A_NAME turbine type none 1
RATL.M4ACONFTYPE.A_NAME turbine type none 1
RED1.M4CF__TIME.A_NAME Hours before xfer redundancyl hours 1
RED2.M4CF__TIME.A_NAME Hours before xfer redundancy2 hours 1
REMOTE.M4RAO001_PV.A_NAME remote 10 n/a n/a
REMOTE.M4RA002_PV.A_NAME remote 10 n/a n/a
REMOTE.M4RAO03_PV.A_NAME remote 10 n/a n/a
REMOTE.M4RAO04_PV.A_NAME remote 10 n/a n/a
REMOTE.M4RA005_PV.A_NAME remote 10 n/a n/a
REMOTE.M4RA006_PV.A_NAME remote 10 n/a n/a
REMOTE.M4RAO07_PV.A_NAME remote 10 n/a n/a
REMOTE.M4RA008_PV.A_NAME remote 10 n/a n/a
REMOTE.M4RA009_PV.A_NAME remote 10 n/a n/a
REMOTE.M4RAO010_PV.A_NAME remote 10 n/a n/a
REMOTE.M4RAO11_PV.A_NAME remote 10 n/a n/a
REMOTE.M4RAO12_PV.A_NAME remote 10 n/a n/a
REMOTE.M4RA013_PV.A_NAME remote 10 n/a n/a
REMOTE.M4RA0O14_PV.A_NAME remote 10 n/a n/a
REMOTE.M4RAO15_PV.A_NAME remote 10 n/a n/a
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5009C PCI Software

Addr

3:0409
3:0410
3:0411
3:0412
3:0413
3:0414
3:0415
3:0416
3:0417
3:0418
3:0419
3:0420
3:0421
3:0422
3:0423
3:0424
3:0425
3:0426
3:0427
3:0428
3:0429
3:0430
3:0431
3:0432
3:0433
3:0434
3:0435
3:0436
3:0437
3:0438
3:0439
3:0440
3:0441
3:0442
3:0443
3:0444
3:0445
3:0446
3:0447
3:0448
3:0449
3:0450
3:0451
3:0452
3:0453
3:0454
3:0455
3:0456
3:0457
3:0458
3:0459
3:0460

ServLink TAG

REMOTE.M4RAO16_PV.A_NAME
REMOTE.M4RAO17_PV.A_NAME
REMOTE.M4RAO18_PV.A_NAME
REMOTE.M4RAO19_PV.A_NAME
REMOTE.M4RAO20_PV.A_NAME
REMOTE.M4RAO21_PV.A_NAME
REMOTE.M4RA022_PV.A_NAME
REMOTE.M4RA023_PV.A_NAME
REMOTE.M4RAO24_PV.A_NAME
REMOTE.M4RAO25_PV.A_NAME

SEAL.M4PID_PV.A_NAME
SEAL.M4PID_SP.A_NAME
SEAL.M4PID_SPN.A_NAME
SEAL.M4PID_VP.A_NAME
SPDC.M4CASC_SP.A_NAME
SPDC.M4CONF_T1.A_NAME
SPDC.M4CONF_T2.A_NAME
SPDC.M4CONF_T3.A_NAME
SPDC.M4CONFCRR1.A_NAME
SPDC.M4CONFCRR2.A_NAME
SPDC.M4CONFL1C1.A_NAME
SPDC.M4CONFL1C2.A_NAME
SPDC.M4CONFL2C1.A_NAME
SPDC.M4CONFL2C2.A_NAME
SPDC.M4CONFL3C1.A_NAME
SPDC.M4CONFL3C2.A_NAME
SPDC.M4CONFLCR1.A_NAME
SPDC.M4CONFLCR2.A_NAME
SPDC.M4CONFLRC1.A_NAME
SPDC.M4CONFLRC2.A_NAME
SPDC.M4CONFLVL1.A_NAME
SPDC.M4CONFLVL2.A_NAME
SPDC.M4CONFLVL3.A_NAME
SPDC.M4CONFMNG.A_NAME
SPDC.M4CONFMXG.A_NAME
SPDC.M4CONFMXR.A_NAME
SPDC.M4CONFORTE.A_NAME
SPDC.M4CONFOSP.A_NAME
SPDC.M4CONFR1C1.A_NAME
SPDC.M4CONFR1C2.A_NAME
SPDC.M4CONFR2C1.A_NAME
SPDC.M4CONFR2C2.A_NAME
SPDC.M4CONFR3C1.A_NAME
SPDC.M4CONFR3C2.A_NAME
SPDC.M4CONFR4C1.A_NAME
SPDC.M4CONFR4C2.A_NAME
SPDC.M4CONFRAT.A_NAME
SPDC.M4CONFRTE1.A_NAME
SPDC.M4CONFRTE2.A_NAME
SPDC.M4CONFRTE3.A_NAME
SPDC.M4CONFRTE4.A_NAME
SPDC.M4CONFRTE5.A_NAME

Description

remote 1O

remote 1O

remote 10

remote 10

remote 10

remote 10

remote 10

remote 1O

remote 1O

remote 1O

Seal normalized process value
Seal PID Setpoint

Seal PID normalized SP
Seal PID output

cascade SP (EU)

Waiting time at low idle
Waiting time at H idle
Waiting time at HH idle
critical speed ratel

critical speed rate2
Warm-up time level 1 COLD
Warm-up time level 1 HOT
Warm-up time level 2 COLD
Warm-up time level 2 HOT
Warm-up time level 3 COLD
Warm-up time level 3 HOT
Lower limit critical range 1
Lower limit critical range 2
Load rate COLD

Load rate HOT

Start-up level low Idle
Start-up level medium Idle
Start-up level Hi Idle
Minimum governor speed
Maximum governor speed
Maximum speed reference
Overspeed test rate
overspeed level

Start-up rate to Low Idle COLD
Start-up rate to low Idle HOT

Start-up rate to Medium Idle COLD

Start-up rate to Medium Idle HOT
Start-up rate to Hi Idle COLD
Start-up rate to Hi idle HOT
Start-up rate to min. gov. COLD
Start-up rate to min. gov. HOT
Rated speed

rate to low idle

rate to Hi idle

rate to Hi idle

rate to min GOV

loading rate

Units
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
%
Units
%

Units
minutes
minutes
minutes
minutes
minutes
minutes
minutes
minutes
minutes
minutes
minutes
rpm
rpm
rpm/s
rpm/s
rpm
rpm
rpm
rpm
rpm
rpm
rpm
rpm
rpm/s
rpm/s
rpm/s
rpm/s
rpm/s
rpm/s
rpm/s
rpm/s
rpm
rpm/s
rpm/s
rpm/s
rpm/s
rpm/s

MLT

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

100

MLT factor
100

100

MLT factor
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Addr

3:0461
3:0462
3:0463
3:0464
3:0465
3:0466
3:0467
3:0468
3:0469
3:0470
3:0471
3:0472
3:0473
3:0474
3:0475
3:0476
3:0477
3:0478
3:0479
3:0480
3:0481
3:0482
3:0483
3:0484
3:0485
3:0486
3:0487
3:0488
3:0489
3:0490
3:0491
3:0492
3:0493
3:0494
3:0495
3:0496
3:0497
3:0498

3:0499
3:0500
3:0501
3:0502
3:0503
3:0504
3:0505
3:0506
3:0507
3:0508
3:0509
3:0510
3:0511
3:0512

5009C PCI Software

Manual 26320V3

ServLink TAG

SPDC.M4CONFUCR1.A_NAME
SPDC.M4CONFUCR2.A_NAME
SPDC.M4SPDCASP.A_NAME
SPDC.M4SPDCD1V.A_NAME
SPDC.M4SPDCD2V.A_NAME
SPDC.M4SPDCDBV.A_NAME

SPDC.M4SPDCI1V.A_NAME
SPDC.M4SPDCI2V.A_NAME

SPDC.M4SPDCP1V.A_NAME
SPDC.M4SPDCP2V.A_NAME

SPDC.M4SPDCPV.A_NAME

SPDC.M4SPDCSEQ.A_NAME

SPDC.M4SPDCSP.A_NAME
SPDC.M4SPDCVP.A_NAME

SPDC.M4SR__DMD.A_NAME
SS__.MAMAXSPEED.A_NAME

SS_.M4SS__PV.A_NAME

SS__.M4SS__PV_A.A_NAME
SS__.M4SS__PV_B.A_NAME
SS__.M4SS__PV_C.A_NAME

SS__.M4SS__ V1A.A_NAME
SS__.M4SS__ V1B.A_NAME
SS__.M4SS__ VIC.A_NAME
SS__.M4SS__ V2A.A_NAME
SS_ .M4SS__ V2B.A_NAME
SS__.M4SS__V2C.A_NAME
SS__.M4SS__V3A.A_NAME
SS__.M4SS__ V3B.A_NAME
SS__.M4SS__ V3C.A_NAME
SS__.M4SS__ VAA.A_NAME
SS__.M4SS__ V4B.A_NAME
SS__.M4SS__ VAC.A_NAME

Z_MOD.M4MB__EPC2.A_NAME
Z_MOD.M4MB__EPCT.A_NAME
ZACT_CAL.M4ZMANRP.A_NAME

ACT_.M4AOOETM.A_NAME
ACT_.M4A01_TM.A_NAME
ACT_.M4A02_TM.A_NAME

ACT_.M4A03_TM.A_NAME
BUS_.M4ALO1FO.A_NAME
BUS_.M4ALO2FO.A_NAME
BUS_.M4ALO3FO.A_NAME
BUS_.M4ALO4FO.A_NAME
BUS_.M4ALO5FO.A_NAME
BUS_.M4ALO6FO.A_NAME
BUS_.M4ALO7FO.A_NAME
BUS_.M4ALOSFO.A_NAME
BUS_.M4ALO9FO.A_NAME
BUS_.M4AL10FO.A_NAME
BUS_.M4AL11FO.A_NAME
BUS_.M4AL12FO.A_NAME
EXTC.M4A00_TM.A_NAME

Description

Upper limit critical range 1

Upper limit critical range 2
Remote speed SP in %

speed D1 offline

speed D2 online

speed DB Value

11 offline Value

12 online Value

speed P1 offline Value

speed P1 online Value

speed in %

Speed Sequence Status NB
speed ref in %

speed PID output %

speed reference

maximum speed reached

speed Process Value

Process Value#1

Process Value #2

Process Value #3

Process Value#1A

Process Value#1B

Process Value#1C

Process Value#2A

Process Value#2B

Process Value#2C

Process Value#3A

Process Value#3B

Process Value#3C

Process Value#4A

Process Value#4B

Process Value#4C

Mod#1 P2 Exception Error Level
Mod#1 P1Exception Error Level
Calibration manual demand
CALIBRATION ENABLED active time
Calibration GOTO MIN active time
Calibration GOTO MAX active time
Calibration MANUAL STROKE active
time

SD First Out

Start Interlock First Out

Alarm First Out

Major Alarm First Out

Disable AUTO EXTRACT First Out
disable auto DCPL First Out
disable cascade First Out
disable remote extr First Out
disable remote DCPL First Out
disable remote cascade First Out
disable remote speed First Out
antisurge disable First Out
extraction disable active time

218

Units MLT
rpm 1
rpm 1
% 100
none 100
none 100
none 100
none 100
none 100
none 100
none 100
% 100
none 1
% 100
% 100
rom 1
rpm 1
rpm 1
rpm 1
rpm 1
rom 1
rom 1
rom 1
rom 1
rpm 1
rpom 1
rpm 1
rpm 1
rom 1
rom 1
rom 1
rom 1
rpm 1
none 1
none 1
% 100
S 1
S
S 1
S 1
none 1
none 1
none 1
none 1
none 1
none 1
none 1
none 1
none 1
none 1
none 1
none 1
S 1
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Manual 26320V3

5009C PCI Software

Addr ServLink TAG Description Units MLT
3:0513 EXTC.M4A01_TM.A_NAME Manual enabling active time S 1
3:0514 EXTC.M4A02_TM.A_NAME extraction manual active time s 1
3:0515 EXTC.M4A03_TM.A_NAME extraction semi-auto active time s 1
3:0516 EXTC.M4A04_TM.A_NAME extraction remote active time S 1
3:0517 EXTC.M4A05_TM.A_NAME disabling active time S 1
3:0518 EXTC.M4A0A_TM.A_NAME extraction auto enabling active time S 1
3:0519 EXTC.M4B02_TM.A_NAME decoupled manual active time S 1
3:0520 EXTC.M4B03_TM.A_NAME decoupled semi-auto active time S 1
3:0521 EXTC.M4B04_TM.A_NAME decoupled remote active time 5 1
3:0522 EXTC.M4C00_TM.A_NAME All limited active time s 1
3:0523 EXTC.M4C01_TM.A_NAME coupled limited active time s 1
3:0524 EXTC.M4C02_TM.A_NAME decoupled limited active time S 1
3:0525 EXTC.M4C03_TM.A_NAME speed limited active time S 1
3:0526 EXTC.M4C04_TM.A_NAME No limitation active time S 1
3:0527 EXTC.M4z00_TM.A_NAME shutdown active time S 1
3:0528 EXTC.M4z01_TM.A_NAME RAMP LP active time s 1
3:0529 HP__.M4A00_TM.A_NAME Driver shutdown active time S 1
3:0530 HP__.M4A01_TM.A_NAME Automatic start-up valve ramp to 100% s 1
3:0531 HP__.M4A02_TM.A_NAME semi automatic start active time s 1
3:0532 HP__.M4A03_TM.A_NAME manual start active time S 1
3:0533 SPDC.M4A00_TM.A_NAME RESET position active time S 1
3:0534 SPDC.M4A00ATM.A_NAME Restart position active time S 1
Start-up to warm-up Low idle active
3:0535 SPDC.M4A01_TM.A_NAME time S 1
Start-up to warm-up at idle Wait
3:0536 SPDC.M4A02_RTMR.A_NAME Remaining Time s 1
Start-up to warm-up Low idle active
3:0537 SPDC.M4A02_TM.A_NAME time s 1
3:0538 SPDC.M4A02ATM.A_NAME Start-up in manual active time s 1
3:0539 SPDC.M4A03_TM.A_NAME Step to medium idle active time s 1
3:0540 SPDC.M4A04_RTMR.A_NAME Step to medium idle remaining time S 1
3:0541 SPDC.M4A04_TM.A_NAME Step at medium level active time S 1
3:0542 SPDC.M4A05_TM.A_NAME Step to HI idle active time S 1
3:0543 SPDC.M4A06_RTMR.A_NAME Step to HI idle remaining time S 1
3:0544 SPDC.M4A06_TM.A_NAME Step at HI level active time s 1
3:0545 SPDC.M4A07_TM.A_NAME step go to rated active time s 1
3:0546 SPDC.M4A08_TM.A_NAME Start completed active time s 1
3:0547 SPDC.M4A09_TM.A_NAME Step overspeed test active time s 1
3:0548 SPDC.M4A10_TM.A_NAME Step quit overspeed active time S 1
Step remote speed disabled active
3:0549 SPDC.M4B00_TM.A_NAME time s 1
3:0550 SPDC.M4B01_TM.A_NAME Step remote speed enabled active time s 1
3:0551 SPDC.M4B02_TM.A_NAME Step cascade enabled active time S 1
3:0552 SPDC.M4B03_TM.A_NAME Step remote cascade active time S 1
3:0553 SPDC.M4Z00_TM.A_NAME Step SHUTDOWN active time S 1
3:0554 SPDC.M4z01_TM.A_NAME Step Normal SD active time (S 1
3:0555 SS__.M4SS__H2.A_NAME OVERSPEED LEVEL rpm 1
Table 7-7. Analog Reads
ADDR DESCRIPTION UNITS MULTIPLIER
4:0001 Calibration: valve to  |none none
test
4:0002 Xfer data between none 1
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Modbus#1 and #2

4:0003

Xfer data between
Modbus#1 and #2

none

4:0004

Xfer data between
Modbus#1 and #2

none

4:0004

Xfer data between
Modbus#1 and #2

none

4:0005

Xfer data between
Modbus#1 and #2

none

4:0006

Xfer data between
Modbus#1 and #2

none

4:0007

Xfer data between
Modbus#1 and #2

none

4:0008

Xfer data between
Modbus#1 and #2

none

4:0009

Xfer data between
Modbus#1 and #2

none

4:0010

Xfer data between
Modbus#1 and #2

none

4:0011

Xfer data between
Modbus#1 and #2

none

4:0012

Xfer data between
Modbus#1 and #2

none

4:0013

Xfer data between
Modbus#1 and #2

none

4:0015

Xfer data between
Modbus#1 and #2

none

4:0016

Xfer data between
Modbus#1 and #2

none

4:0017

Speed target

rpm

Table 7-8. Analog Writes
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Analog Reads Lookup Tables

First Turbine Trip Cause

The cause of the first turbine trip (address 3:0500) is an integer that represents

the following cause:

Underspeed SD

NB |Description NB |Description

1 |External trip contact#1 27 |No speed / sticky rotor
2 |External trip contact#2 28 |normal SD completed
3 |[EsD#3 29 |SD from Modbus#1

4 [ESD #4 30 |SD from Modbus#?2

> |[ESD#5 31 |sD from PCI

6 |[ESD #6 32 |LswisD

7 |[Esp#7 33 |Lsw2 sD

8 |[ESD#8 34 |Lsw3sD

9  |[ESD#9 35 |Lsw4 sD

10 |[EsD #10 36 |TRIP CONF error

11 lpower up SD 37 |HP pilot SD

12 |all HD-BIO fault 38 |LP pilot SD

13 |All HDAI fault 39 |sDo1 from remote 10
14 Al actuator cards fault 40 |Spo2 from remote 10
15 |all Sensor Signal failure 41 |SD03 from remote 10
16 |overspeed test limit trip 42 |SD04 from remote 10
17 |OVERSPEED TRIP 43 |SD05 from remote 10
18 |All extraction PV Failure SD #4 |SD06 from remote 10
19 |all cascade PV Failure SD 45 |SD0O7 from remote 10
20 |ACT1 fault 46 |Sp08 from remote 10
21 |ACT?2 fault 47 |SD09 from remote 10
22 |AIl ACT_06 chi fault 48 |SD10 from remote 10
23 |All ACT 06 ch2 fault 49 |Redundancyl all fault
24 |start interlock condition 50 |Redundancy? all fault
25 ISpeed control lost

26

Speed control status (based on sequence steps)
The actual Speed control Step (address 3:0472) is an integer that represents the

following cause:

NB  |Description NB  |Description
1 | Shutdown condition | 10 | Go to Hildle
2 | Wait for permissive 11 | At Hildle
3 | Ready to start 12 | Go to Rated
4 | Backto Ildle 13 | Start-up complete
5 | Control in Manual 14 | Overspeed Test Active
6 | Goto Low Idle 15 | Quit Overspeed Test
7 | AtLow Idle 16 | Manual Shutdown Active
8 | Go to Medium Idle
9 | At Medium Idle
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Ext/Adm/Decoupling Status (based on sequence Steps)

The Extraction/admission control status (address 3:0301) is an integer that
represents the following:

NB  |Description NB  |Description

1 | Shutdown condition 7 Extr/Adm control in Manual
Mode

2 | Initial LP Ramp 8 Remote extr/adm SP Active
3 | Disabled 9 Disabling Extr/Adm
4 | Enabling in automatic 10 | Decoupled control in manual
5 | Enabling in Manual 11 | Decoupled control in Auto
6 | Extr/Adm control in Manual Mode | 12 | Remote decoupling SP active

Analog Input Configuration—The Analog Input Configuration (addresses
3:0208—0215) is an integer that represents the programmed function of each
analog input and is defined as follows:

NB |Description NB |Description

1 |INOT USED 14 |Remote decoupling Setpt

2 |Remote Speed Setpt 15 |Monitor #1

3 |[Extraction/Admission #1 |16 |Monitor #2

4 [Extraction/Admission #2 |17 |Monitor #3

5 [Extraction/Admission #3 |18 |Monitor #4

6 |Remote Extr/Adm Setpt |19 |HP pilot fdbk1

7 |Cascade Input #1 20 |LP pilot fdbk2

8 |Cascade Input #2 21 |Feed-forward input

9 |Cascade Input #3 22 |Remote HOT/COLD input

10 |Remote Cascade Setpt  [23 |Redundancy 1 IH-A Input

11 |Decoupling Input #1 24 |Redundancy 1 IH-B Input

12 |Decoupling Input #2 25 |Redundancy 2 IH-A Input

13 |Decoupling Input #3 26 |Redundancy 2 IH-A Input
27 |Seal GAS PID Process value Input

Analog Output Configuration—The Analog Output Configuration (addresses
3:0276—0279) is an integer that represents the programmed function of each
analog output and is defined as follows:

NB |Description NB |Description

1 |INOT USED 21 [HP2 driver Demand

2 |Actual Speed 22 |LP1 driver Demand

3 |Speed Setpoint 23 |LP2 driver Demand

4 |Remote Speed Setpt 24 |Monitor Analog Input #1

5 [Extr/Adm Input 25 [Monitor Analog Input #2

6 |[Extr/Adm Setpoint 26 |Monitor Analog Input #3

7 |Rmt Extr/Adm Setpt 27 |Monitor Analog Input #4

8 |Cascade Input 28 [IH-1A position feedback

9 |Cascade Setpoint 29 |IH-1B position feedback

10 Rmt Cascade Setpt 30 [IH-2A position feedback

11 Decoupled Input 31 [IH-2B position feedback

12 |decoupled Setpoint 32 |HP AVG LVDT position feedback
13 fremote decoupled Setpt |33 |LP AVG LVDT position feedback

222

Woodward




Manual 26320V3

5009C PCI Software

NB [Description NB |Description

14 |Speed/Load Demand 34 [Remote 10 AO #1

15 [Extr/Adm Demand 35 |Remote IO AO #2

16 HP Valve Limiter Setpt 36 |[Remote 10 AO #3

17 |LP Valve Limiter Setpt 37 |[Remote 10 AO #4

18 |[HP demand 38 |Seal PID output

19 |LP demand 39 |Seal PID setpoint

20 [HP1 driver Demand 40 |Seal PID process value

Relay Configuration—The Relay Configuration is defined as follows:

Addr Type | Addr Level | Addr State

Relay #4 3:0249 3:0250 3:0251
Relay #5 3:0252 3:0253 3:0254
Relay #6 3:0255 3:0256 3:0257
Relay #7 3:0258 3:0259 3:0260
Relay #8 3:0261 3:0262 3:0263
Relay #9 3:0264 3:0265 3:0266
Relay #10 3:0267 3:0268 3:0269
Relay #11 3:0270 3:0271 3:0272
Relay #12 3:0273 3:0274 3:0275
DESCRIPTION TYPE
Type | Addr Type
1 Not used
2 Level relay
3 State

Relay
DESCRIPTION LEVEL
NB |Description NB |Description
1 |NOT USED 15 |Extr/Adm Demand
2 |Actual Speed 16 |HP Valve Limiter Setpt
3 [Speed Setpoint 17 |LP Valve Limiter Setpt
4 |Remote Speed Setpt 18 [HP demand
5  |[Extr/Adm Input 19 |LP demand
6 [Extr/Adm Setpoint 20 [HP1 driver Demand
7 |Rmt Extr/Adm Setpt 21 [HP2 driver Demand
8 |Cascade Input 22 |LP1 driver Demand
9 |Cascade Setpoint 23 |LP2 driver Demand
10 Rmt Cascade Setpt 24 |Monitor Analog Input #1
11 |Decoupled Input 25 |Monitor Analog Input #2
12 |Decoupled Setpoint 26 [Monitor Analog Input #3
13 |Remote decoupled Setpt 27 |Monitor Analog Input #4
14 |Speed/Load Demand

DESCRIPTION STATE

NB | Description

| NB_ | Description

1 Trip Relay 34 ACT1-FB channel2 driver fault
2 Shutdown Indication 35 Reset pulse (2 sec)

3 Interlock 36 Stuck in critical

4 Alarm Indication 37 Underspeed
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NB | Description

| NB | Description

5 Major Alarm Indication 38 Speed control lost

6 Start permissive 39 Feed-forward enabled

7 Engine started 40 Feed-forward active

8 Overspeed Trip 41 Emergency min gov activated
9 Overspeed Test Enabled 42 Modbus relay

10 Speed PID in Control 43 Null speed NOT armed

11 Start-up completed 44 Null speed detected

12 Rmt Spd Setpt Active 45 Null speed fault

13 Auto Start Seq Halted 46 Redundancyl select B CMD
14 On-Line PID Dyn Mode 47 Redundancyl position error
15 Remote (HMI) Control Mode 48 Redundancy? select B CMD
16 Extr/Adm Control disabled 49 Redundancy? position error
17 Extr/Adm Control enabling 50 Remote 10 BO#1

18 Extr/Adm PID disabling 51 Remote 10 BO#2

19 Extr/Adm PID in Manual 52 Remote 10 BO#3

20 Ext/Adm in semi-auto 53 Remote 10 BO#4

21 Rmt Extr/Adm Setpt Actv 54 Remote 10 BO#5

22 Cascade Control Active 55 Remote 10 BO#6

23 Rmt Casc Setpt Active 56 Fault A106 CH1

24 Steam map limit 57 Fault C106 CH1

25 DCPL Control Active 58 Fault A106 CH2

26 DCPL Control in manual 59 Fault C106 CH2

27 DCPL in semi-auto 60 Manual start selected

28 Rmt DCPL Setpt Active 61 Seal PID output or PV Fault
29 HP VIv Lmtr in Control 62 Seal PID in Auto mode

30 LP VIv Lmtr in Control 63 Redundancyl: IH-A fault

31 AC1 driver fault 64 Redundancyl: IH-B fault

32 ACT?2 driver fault 65 Redundancy?2: IH-A fault

33 ACT1-FB channell driver fault 66 Redundancy?2: IH-B fault

Contact Input Configuration—The Contact Input Configuration (addresses
3:0232—0248) is an integer that represents the programmed function of each

contact input and is defined as follows:

NB | Description | NB | Description |
1 NOT USED 34 External Trip 8

2 Overspeed Test 35 External Trip 9

3 Start Permissive 36 External Trip 10

4 Override MPU Fault 37 External Alarm 1

5 Local / Remote 38 External Alarm 2

6 Rmt Spd Setpt Enable 39 External Alarm 3

7 Extr/Adm Setpt Raise 40 External Alarm 4

8 Extr/Adm Setpt Lower 41 External Alarm 5

9 Extr/Adm Control Enable 42 External Alarm 6

10 Extr/Adm Control manual 43 External Alarm 7

11 Extr/Adm Demand Raise 44 External Alarm 8

12 Extr/Adm Demand Lower 45 External Alarm 9

13 Rmt Ext/Adm Setpt Enable 46 External Alarm 10

14 Casc Setpt Raise 47 Feed-forward enable

15 Casc Setpt Lower 48 Emergency min gov

16 Casc Control Enable 49 Null speed arm pulse

17 Rmt Casc Setpt Enable 50 Null speed permissive

18 Decoupling Setpt Raise 51 Lamp test

19 Decoupling Setpt Lower 52 Redundancyl select B CMD
20 Decoupling Control Enable 53 Redundancyl B is selected
21 Decoupling Control manual 54 Redundancyl IH-A Fault
22 Rmt Aux Setpt Enable 55 Redundancyl IH-B Fault
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NB | Description | NB | Description |
23 HP Valve Limiter Open 56 Redundancy?2 select B CMD
24 HP Valve Limiter Close 57 Redundancy? B is selected
25 LP Valve Limiter Open 58 Redundancy?2 IH-A Fault

26 LP Valve Limiter Close 59 Redundancy? IH-B Fault

27 Controlled Shutdown 60 HOT start-up curve selection
28 Set Time of Day 61 Manual start command

29 External Trip 3 62 Seal PID manual command
30 External Trip 4 63 Seal PID Raise SP

31 External Trip 5 64 Seal PID Lower SP

32 External Trip 6 65 Seal PID Raise Demand

33 External Trip 7 66 Seal PID Lower Demand

Units Address: For monitoring purpose, the Units can be define for the following

signal:

Signal Addr
Extraction 3:0166
Cascade 3:0151
Decoupling 3:0159
Monitor #1 3:0186
Monitor #2 3:0190
Monitor #3 3:0194
Monitor #4 3:0198
HP compensation | 3:0171
LP compensation | 3:0182
Seal PID 3:0207

Units Configured—integers that represents the following:

NB | Unit NB | Unit
1 None 8 atm

2 psi 9 T/h

3 psig 10 K#/hr
4 kPa 11 #ihr
5 barA 12 °C*

6 barG 13 °F*

7 kg/cm? 14 K*

(*)= Cascade, monitor, HP compensation, LP compensation, seal PID only

Cascade Usage--integers that represents the following (Address 3:0146) used
for monitoring purpose

(os)

Usage

Cascade

Boiler pressure

Inlet pressure

Exhaust pressure

Compressor#1 suction pressure

Compressor#2 suction pressure

Compressor#1 discharge pressure

Compressor#2 discharge pressure

OO|IN|O(A|PR(WIN|F(Z

Turbine load control
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Decoupling Usage--integers that represents the following (Address 3:0154)
used for monitoring purpose

(o8]

Usage

Decoupling

Boiler pressure

Inlet pressure

Exhaust pressure

Compressor#1 suction pressure

Compressor#2 suction pressure

Compressor#1 discharge pressure

Compressor#2 discharge pressure

OON|O(O|PR|WIN|F|Z

Turbine load control

Monitor#1/2/3/4 Usage--integers that represents the following (Address
#1 = 3:0184
#2 = 3:0188
#3 =3:0192
#4 = 3:0196

™

Usage

Monitor

Boiler pressure

Inlet pressure

Exhaust pressure

Compressor#1 suction pressure

Compressor#2 suction pressure

Compressor#1 discharge pressure

Compressor#2 discharge pressure

OON|O|O|R|WIN|F|Z

Compressor#1 suction temperature

10 Compressor#2 suction temperature

11 Compressor#1 discharge temperature

12 Compressor#2 discharge temperature

13 Qil pressure

14 QOil filter pressure

15 Bearing #1 temperature

16 Bearing #2 temperature

17 Bearing #3 temperature

18 Bearing #4 temperature

19 Vibration 1

20 Vibration 2

21 Vibration 3

22 Vibration 4

Turbine Type Configured—The turbine type (address 3:0390) is an integer that
represents the following:

Single Valve

Extraction Only

Admission Only

Admission Direct Feed

Extraction and Admission

Extraction and Admission Split

oukrwnE
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DCPL Control Configured—The decoupling control configured (address
3:0389) is an integer that represents the following:

1.
2.
3.
4,

Not Used

Inlet & Speed
Exhaust & Speed
Total Decoupling

Start Mode Configured—The start mode configured (address 3:0320) is an
integer that represents the following:

1.
2.
3.

Automatic
Semi-automatic
Manual

Actuator #1/2 Readout—The Act 1 an 2 Readout Configured (address 3:0280
and 281 ) is an integer that represents the following (relevant if Act is used as

readout):

NB [Description NB |Description

1 |INOT USED 20 [HP1 driver Demand

2 |Actual Speed 21 [HP2 driver Demand

3 |Speed Setpoint 22 |LP1 driver Demand

4  |Remote Speed Setpt 23 |LP2 driver Demand

5 [Extr/Adm Input 24 |Monitor Analog Input #1
6 |[Extr/Adm Setpoint 25 |Monitor Analog Input #2
7 |Rmt Extr/Adm Setpt 26 |Monitor Analog Input #3
8 |Cascade Input 27 |Monitor Analog Input #4
9 |Cascade Setpoint 28 |IH-1A position feedback
10 Rmt Cascade Setpt 29 [IH-1B position feedback
11 Decoupled Input 30 [IH-2A position feedback
12 |decoupled Setpoint 31 |IH-2B position feedback
13 fremote decoupled Setpt (32 |HP AVG LVDT position feedback
14 |Speed/Load Demand 33 |LP AVG LVDT position feedback
15 [Extr/Adm Demand 34 |Remote |10 AO #1

16 HP Valve Limiter Setpt 35 |[Remote 10 AO #2

17 |LP Valve Limiter Setpt 36 |[Remote 10 AO #3

18 HP demand 37 |Remote IO AO #4

19 LLP demand 37 |Seal gas PID output

Modbus Scale Factors

Specific Address Information

Modbus has two limitations:
Only integers can be sent across.
The value is limited between -32767 and 32767.
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These limitations can be overcome by scaling the value before it is sent across
the Modbus. The default scale factor for the analog values is automatically set by
the control based on the scaling of the analog input. If the maximum value of the
analog input (Value @ 20 mA) is less than 3200, the scale factor is automatically
set to 10. If the maximum value of the analog input (Value @ 20 mA) is less than
320, the scale factor is automatically set to 100. If the maximum value of the
analog input (Value @ 20 mA) is greater than 32000, the scale factor is
automatically set to 0.1. The scale factor can be changed in the service mode
between 0.1, 1.0, 10, and 100, if desired.

The following input and setpoint values that are sent across the Modbus have
independent scale factors: Extraction/Admission, Decoupling, Cascade,
Monitor#1/2/3/4, Feed forward, HP and LP compensation, IH-A/B for redundancy
managers,. These scaled parameters and their scale factor are available through
the Modbus.

Values that require a decimal point must be multiplied by the scale factor (10,
100) prior to being sent across the Modbus. The value sent must then be divided
by the scale factor in the Master. Values that are larger than the limitation of
Modbus can be sent across by multiplying the value by a factor of 0.1, then
dividing the value by the same scale factor in the Master.

The Scale Factor adjusts all associated analog reads and writes accordingly. For
example, the Cascade Scale Factor adjusts the cascade input and setpoint
analog read values as well as the Entered Setpt analog write value.

For example, if the Cascade setpoint of 60000 needs to be sent across the
Modbus, the Cascade Scale Factor would automatically be set to 0.1, this will
change the value so that it can be sent across the Modbus (60000 * 0.1 = 6000).
After the value is sent across the Modbus, it must be rescaled in the Master to
the original value (6000 / 0.1 = 60000).

Modbus Percentage

Some of the analog read addresses have percentages sent across. The formula
used in the percentage calculation is ((max / actual) * 100). The percentage is
multiplied by 100 before being sent across the Modbus.

Modbus Emergency Shutdown

Two different types of shutdown commands (emergency and controlled) can be
issued through Modbus. The Emergency Shutdown command instantly takes the
speed setpoint to zero and the HP & LP actuator currents to zero. Optionally the
5009C Control System can be configured to ignore this Emergency Shutdown
command if it is desired to not allow the unit to be tripped through Modbus.

To avoid an inadvertent trip, the emergency shutdown command from Modbus
can be configured to require a two step process before a shutdown command is
issued. When the shutdown is a two-step process Boolean write address 0:0001
starts the shutdown process and an acknowledge on address 0:0002 has to be
given within five seconds for the control to issue an emergency shutdown
command.
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For More Modbus Information

Detailed information on the Modbus protocol is presented in “Reference Guide
PI-MBUS-300" published by AEC Corp./Modicon Inc., formerly Gould Inc. To
implement your own source code, you must register with Modicon. Registration
includes purchasing document PI-MBUS-303 and signing a non-disclosure
agreement. You can register to use Modbus at your nearest Modicon field office.
To find the office nearest you, contact Modicon Technical Support at

1-800-468- 5342.
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Appendix A.

Passwords
]

Program Mode
Default Password : 1113

If changed, write down the new password here and remove this page and store
in a safe place.

NEW PASSWORD

Run Mode
Default Password : 1111

If changed, write down the new password here and remove this page and store
in a safe place.

NEW PASSWORD
Service Mode
Default Password : 1111

If changed, write down the new password here and remove this page and store
in a safe place.

NEW PASSWORD

Remove this page to prevent unauthorized access to access to the
’MPORTANT Program, Run, and Service Modes.
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Appendix B.

5009C Program Mode Worksheet

GOVERNOR SERIAL NUMBER:

DATE:

APPLICATION:

APPLICATION FOLDER

Site

Turbine

ID Tag

Turbine Type

Ratio/limiter Mode (if extr/Adm)

Use Cascade? Y/N
Use Dual Redundancy? Y/N
Use Feed-forward? Y/N
Use Seal gas PID? Y/N

START SETTINGS FOLDER
Start Routine

V1 Initial Position %
Use rotor stuck SD? Y/N
HP Valve Limiter Rate %/sec

Max Delta speed acceptable rpm
Delta Speed alarm delay s
Use loss of control trip? Y/N
| Autostart at shutdown (Enabled/Disabled or E/D

Use Critical Speed Avoidance? YI/N
High critical becomes min speed at start-up? Y/N

Force speed Lower if stuck? Y/N

Lower speed always active? (even in critical) Y/N

Use fixed critical rate? Y/N

Critical Rate for critical 1 (if fixed) rpm/sec
Critical Speed Band 1 Minimum rpm
Critical Speed Band 1 Maximum rpm
Use Critical Speed Avoidance Band 2? Y/N
Use fixed critical rate? Y/N

Critical Rate for critical 2 (if fixed) rpm/sec
Critical Speed Band 2 Minimum rpm
Critical Speed Band 2 Maximum rpm

AUTO SEQUENCE SETTINGS (if configured)

Cold Star (> xx hrs) hrs
Hot Start (< xx hrs) hrs
Min speed for HOT rpm

Fully Hot delay min

Use remote HOT/COLD? Y/N
Sensor value at 4 mA

Sensor value at 20 mA

Cold Level (same units as sensor)
Hot Level (same units as sensor)
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Rate to low Idle (Cold) rpm/s
Rate to low Idle (Hot) rpm/s

Low Idle Setpoint rpm
Low Idle Delay (Cold) min
Low Idle Delay (Hot) min
Use medium Idle? Y/N

Deactivate autostart at Idle speed Levels Y/N

Run Back to low idle if autostart stopped? Y/N

Use medium Idle? Y/N(If NO go to (a))

Low ldle to Medium Idle Rate (Cold) rpm/sec
Low Idle to Medium Idle Rate (Hot) rpm/sec
Medium Idle Setpoint rpm
Medium Idle Delay Time (Cold) min
Medium Idle Delay Time (Hot) min
Use Hi-Idle? Y/N(If NO go to (a))

Medium Idle to Hi-idle Rate (Cold) rpm/sec
Medium Idle to Hi-idle Rate (Hot) rpm/sec
High Idle Setpoint rpm
High Idle Delay Time (Cold) min
High Idle Delay Time (Hot) min
(@)

High Idle to Rated Rate (Cold) rpm/sec
High Idle to Rated Rate (Hot) rpm/sec
Rated Setpoint rpm
Loading gradient (cold) rpm/s

Loading gradient (Hot) rpm/s

SPEED CONTROL FOLDER

Overspeed Test Limit rpom
Overspeed Trip Level rpm
Max Control Setpoint rpm
Min Control Setpoint rpm
Use 4-20mA Remote Speed Setpoint? (Y/N)

Sensor value for 4 mA rpm

Sensor value for 20 mA rpm

Min range of action for control rpm

Max range of action for control rpm

Off-Line Proportional Gain %
Off-Line Integral Gain rps
Off-Line Derivative Ratio %
On-Line Proportional Gain %
On-Line Integral Gain rps
On-Line Derivative Ratio %
Use deadband (Y/N)
Use deadband on when decoupled (Y/N)
Deadband %
Normal SD

No SD when completed YIN
Normal SD to low idle only Y/N
Max delay low idle min
Continu NSD after Delay? Y/N
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Underspeed

Use underspeed Y/N
Underspeed level rpm
Alarm delay S
Use Underspeed trip? Y/N
SD delay s

Teeth Seen by Speed Probe
Gear Ratio 1:

Speed Input #1
Input 1—FTM Channels Used?

Speed Input #2
Input 2—FTM Channels Used?

Speed Input #3
Input 3—FTM Channels Used?

Zero Speed Input #4
Input 4—FTM Channels Used?

Max speed readable rpm
Null speed detected delay S
Null speed OFF (hysteresis) rpm

DUAL REDUNDANCY FOLDER (if configured)
Select actuator concerned

Invert External Fault A (if used) Y/N
Invert External Fault B (if used) Y/N
Use Actuator B selected position fdbk? Y/N
Use analog feedback IH-A? Y/N

Sensor range for 4 mA
Sensor range for 20 mA

Use Alarm? Y/N
Au xfer if alarm? Y/N
Alarm Delay S
Max difference level %
Use analog feedback IH-B? Y/N

Sensor range for 4 mA
Sensor range for 20 mA

Use Alarm? Y/N

Au xfer if alarm? Y/N
Alarm Delay S

Max difference level %

Use automatic test (Y/N)
Test every Hours
Test duration Minutes
Use Redundancy?2? Y/N
Select actuator concerned

Invert External Fault A (if used) Y/N
Invert External Fault B (if used) Y/N
Use Actuator B selected position fdbk? Y/N
Use analog feedback IH-A? Y/N

Sensor range for 4 mA
Sensor range for 20 mA
Use Alarm? Y/N
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Au xfer if alarm? Y/N
Alarm Delay S

Max difference level %

Use analog feedback IH-B? Y/N
Sensor range for 4 mA

Sensor range for 20 mA

Use Alarm? Y/N

Au xfer if alarm? Y/N
Alarm Delay S

Max difference level %

Use automatic test (Y/N)
Test every Hours
Test duration Minutes
EXTR / ADM CONTROL FOLDER (if configured)

Extr/Adm Units

Fail strategy

Sensor value for 4 mA

Sensor value for 20 mA

LP Valve Limiter Rate at start %/Sec
LP Valve Limiter R/L Rate %/Sec
Use manual enabling only? (Y/N)
Extr/Adm Permissive Speed rpm

Max HP Valve Lift

%

Min LP Valve Lift

%

Min HP Valve Lift

% (not for extraction)

Max LP Valve Lift

9%(Not for extraction)

Max Setpoint units
Min Setpoint units
Use Setpoint Tracking?

Setpoint Initial Value

Setpoint Rate units/sec
Use 4-20mA Remote Extr/Adm Setpoint?

Sensor value at 4 mA

Sensor value at 20 mA

Rmt Setpoint Max Rate units/sec
Proportional Gain %
Integral Gain rps
Derivative Ratio %
Droop %
Deadband %
Invert Extr/Adm Input?

Disable PID control? (Y/N)
No manual mode selection possible (Y/N)
EXTRACTION STEAM MAP FOLDER

Maximum Power units
Maximum HP Flow units
Min Load at HP=0% units
Min Load at HP=100% units
PtA

Max Power @ Min Extr units
Max HP Flow @ Min Extr units
ptB

Min Power @ Max Extr units
Min HP Flow @ Max Extr units
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PtC
Min Power @ Min Extr units
Min HP Flow @ Min Extr units

Pressure Priority on LP Max Lift Limit?
Priority On min load Limits

ADMISSION STEAM MAP FOLDER

Maximum Power units
Maximum HP Flow units
Min Load at HP=0% units
Min Load at HP=100% units
PtA

Max Power @ Max Adm units
Max HP Flow @ Max Adm units
ptB

Min Power @ Min Adm units
Min HP Flow @ Min Adm units
ptC

Max Power @ Min Adm units
Max HP Flow @ Min Adm units

Pressure Priority on LP Max Lift Limit?
Priority On min load Limits

EXT/ADM STEAM MAP FOLDER

Maximum Power units
Maximum HP Flow units
Maximum Adm Flow units
Min Load at HP=0% units
Min Load at HP=100% units
PtA

Max Power @ 0 E/A units
Max HP Flow @ 0 E/A units
ptB

Min Power @ Max Extr units
Min HP Flow @ Max Extr units
ptC

Min Power @ 0 E/A units
Min HP Flow @ 0 E/A units

Pressure Priority on LP Max Lift Limit?
Priority On min load Limits

DRIVER CONFIG FOLDER
HP1 actuator selected

Use two HP YIN
Us HP compensation Y/N
HP2 actuator selected

HP2 offset %
LP1 actuator selected

Use two LP Y/N
Us LP compensation Y/N
LP2 actuator selected

LP2 offset %

Depending on the actuator selected
Act 1(combo Settings)

Actuator range 4/20 or 20/160 mA)
Actuator Type

(Single/dual coil/dual redundant)
Min Value mA

Woodward 235



5009C PCI Software Manual 26320V3

Max Value mA
SD if all failed (Y/N)
Invert Output (Y/N)
Act 2(combo Settings)
Actuator range 4/20 or 20/160 mA)
Actuator Type

(Single/dual coil/dual redundant)
Min Value mA
Max Value mA
SD if all failed (YIN)
Invert Output (Y/N)

Act 1 (actuator card Settings)

Valve Type
(Prop,PI,P,Pl-lag,Pl-lead-lag)
Prop type
Current at zero mA
Current at max mA
KP gain
CT enabled?
SD if all failed?

Other type

Min current mA

Max current mA
KP gain

Kl gain (not for P)

Lag (Pl-lag/lead only) ms
Lead (Pl-lead only) ms
Null current mA
SD if all failed

Action Forward acting/Reverse acting)

Fail safe (High/Low)
Excitation level Volt
Feedback 1 type type A/JA-B/(A-B)/A+B)

Use second Loop? (Y/N)

SD if failed (Y/N)
Use Degraded mode? (Y/N)
Feedback type type A/A-B/(A-B)/A+B)
Channel used (A106/C106/ A and C106)
Pilot gain

Act 2 (actuator card Settings)

Valve Type
(Prop,PI,P,Pl-lag,Pl-lead-lag)
Prop type
Current at zero mA
Current at max mA
KP gain
CT enabled?
SD if all failed?

Other type
Min current mA
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Max current mA
KP _gain

Kl gain (not for P)

Lag (Pl-lag/lead only) ms
Lead (Pl-lead only) ms
Null current mA
SD if all failed

Action Forward acting/Reverse acting)

Fail safe (High/Low)
Excitation level Volt

Feedback 1 type

type A/A-B/(A-B)/A+B)

Use second Loop? (Y/N)

SD if failed (Y/N)

Use Degraded mode? (Y/N)
Feedback type type A/A-B/(A-B)/A+B)
Channel used (A106/C106/ A and C106)
Pilot gain

HP compensation (if used)

Sensor value for 4 MA units
Sensor value for 20 MA units
Always enabled? (Y/N)
Compensation on cascade? (Y/N)

HP curve

X1 units Y1 %
X2 units Y2 %
X3 units Y3 %
X4 units Y4 %
X5 units Y5 %
X6 units Y6 %
LP compensation (if used)

Sensor value for 4 MA units
Sensor value for 20 MA units
Always enabled? (Y/N)
Compensation on extr PV? (Y/N)

LP curve

X1 units Y1 %
X2 units Y2 %
X3 units Y3 %
X4 units Y4 %
X5 units Y5 %
X6 units Y6 %

ANALOG INPUTS FOLDER
Analog Input #1 Function
Device Power

Analog Input #2 Function
Device Power

Analog Input #3 Function
Device Power

Analog Input #4 Function
Device Power

Analog Input #5 Function
Device Power

Analog Input #6 Function
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Device Power

Analog Input #7 Function

Device Power

Analog Input #8 Function

Device Power

Monitor#1 (if used)
Units

Usage

Value for 4 mA

units

Value for 20 mA

units

Monitor#2 (if used)
Units

Usage

Value for 4 mA

units

Value for 20 mA

units

Monitor#3 (if used)
Units

Usage

Value for 4 mA

units

Value for 20 mA

units

Monitor#4 (if used)
Units

Usage

Value for 4 mA

units

Value for 20 mA

units

CONTACT INPUTS FOLDER

Contact Input 8 Function

Contact Input 9 Function

Contact Input 10 Function

Contact Input 11 Function

Contact Input 12 Function

Contact Input 13 Function

Contact Input 14 Function

Contact Input 15 Function

Contact Input 16 Function

Contact Input 17 Function

Contact Input 18 Function

Contact Input 19 Function

Contact Input 20 Function

Contact Input 21 Function

Contact Input 22 Function

Contact Input 23 Function

Contact Input 24 Function

Contact Input Power Configuration

Inputs 1-3 Config

Inputs 4-6 Config

Inputs 7-9 Config

Inputs 10-12 Config

Inputs 13-15 Config

Inputs16-18 Config

Inputs 19-21 Config

Inputs 22-24 Config
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DECOUPLING CONTROL/LIMITER FOLDER
Decoupling Units

Sensor value for 4 mA

Sensor value for 20 mA

Max Setpoint units
Min Setpoint units
Setpoint Initial Value units
Setpoint Rate units/sec

Use 4-20mA Remote Decoupling Setpoint?
Sensor value for 4 mA
Sensor value for 20 mA

Rmt Setpoint Max Rate units/sec
Proportional Gain %
Integral Gain rps
Derivative Ratio %
Droop %

Invert Decoupling Input?

CASCADE CONTROL FOLDER
Cascade Units

Cascade Usage

Sensor value for 4 mA

Sensor value for 20 mA

Max Casc Setpoint units
Min Casc Setpoint units
Use Setpoint Tracking?

Setpoint Initial Value units
Setpoint Rate units/sec

Setpoint fast rate multiplier
Setpoint fast rate delay

Use 4-20mA Remote Cascade Setpoint?
Sensor value for 4 mA?
Sensor value for 20 mA?

Rmt Setpoint Max Rate units/sec
Proportional Gain %
Integral Gain rps
Derivative Ratio %
Droop %
Deadband %

Invert Cascade Input?
Max Speed Setpoint
Min Speed Setpoint

ANALOG READOUTS FOLDER
Analog Readout 1

4mA Value units
20mA Value units
Analog Readout 2

4mA Value units
20mA Value units
Analog Readout 3

4mA Value units
20mA Value units
Analog Readout 4

4mA Value units
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20mA Value units
Actuator combo 1 (if available)

4mA Value units
20mA Value units
Actuator combo 2 (if available)

4mA Value units
20mA Value units
Level switch 1

On level

OFF level

Alarm switch? (Y/N)
SD switch? (Y/N)
Major Alarm switch? (Y/N)
Run back switch? (Y/N)
Start inhibit? (Y/N)
Level switch 2

On level

OFF level

Alarm switch? (Y/N)
SD switch? (Y/N)
Major Alarm switch? (Y/N)
Run back switch? (Y/N)
Start inhibit? (Y/N)
Level switch 3

On level

OFF level

Alarm switch? (Y/N)
SD switch? (Y/N)
Major Alarm switch? (Y/N)
Run back switch? (Y/N)
Start inhibit? (Y/N)
Level switch 4

On level

OFF level

Alarm switch? (Y/N)
SD switch? (Y/N)
Major Alarm switch? (Y/N)
Run back switch? (Y/N)
Start inhibit? (Y/N)
RELAY FOLDER

Test Relays(s) Every hrs
Trip (Relay #1)

Configuration

Test Relay

Reset Clears Trip Relay output?

Use external trips in trip relay output?

Trip Relay Energizes For Trip?

Trip (Relay #2)

Configuration

Test Relay

Alarm (Relay #3)
Configuration

Test Relay
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Use Non-Latching Alarm Indication?

Usage (process/lamp)
Relay #4

Function

Indication of

Level Switch for

Relay On Level

Relay Off Level

Configuration

Test Relay

Usage (process/lamp)

Relay #5
Function

Indication of

Level Switch for

Relay On Level

Relay Off Level

Configuration

Test Relay

Usage (process/lamp)

Relay #6
Function

Indication of

Level Switch for

Relay On Level

Relay Off Level

Configuration

Test Relay

Usage (process/lamp)

Relay #7
Function

Indication of

Level Switch for

Relay On Level

Relay Off Level

Configuration

Test Relay

Usage (process/lamp)

Relay #8
Function

Indication of

Level Switch for

Relay On Level

Relay Off Level

Configuration

Test Relay

Usage (process/lamp)

Relay #9
Function

Indication of
Level Switch for
Relay On Level
Relay Off Level
Configuration
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Test Relay

Usage (process/lamp)

Relay #10
Function

Indication of

Level Switch for

Relay On Level

Relay Off Level

Configuration

Test Relay

Usage (process/lamp)

Relay #11
Function

Indication of

Level Switch for

Relay On Level

Relay Off Level

Configuration

Test Relay

Usage (process/lamp)

Relay #12
Function

Indication of

Level Switch for

Relay On Level

Relay Off Level

Configuration

Test Relay

Usage (process/lamp)

CPU COMMUNICATIONS FOLDER

MODBUS1
Modbus#1 Driver Protocol
Modbus#1 Device Number

Port 1 (CPU-A or SIO-A-3 ) Modbus Settings
Port Configuration

Baud Rate

Stop Bits

Parity

RS protocol (for SIO only)

MODBUS#2
Modbus#2 Driver Protocol
Modbus#2 Device Number

Port 2 (CPU-B or SIO B4 ) Modbus Settings
Port Configuration

PCIl To Revert To Port C Fault?

Baud Rate

Stop Bits

Parity
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RS protocol (for SIO only)

Port 3 (CPU-C)

Allow Emrg Shutdown from Run Mode?

SIOA/B COMMUNICATIONS FOLDER

SI0-B channel 3 configuration (PCl/Modbus)
(if Modbus)

Baud

Stop bit

Parity

RS protocol

SIO-A channel 4 configuration (PCl/Modbus)
(if Modbus)

Baud

Stop bit

Parity

RS protocol

FEED-FORWARD FOLDER (if configured)

Sensor value for 4 mA rpm
Sensor value for 20 mA rpm
Disabled if cascade disabled? Y/N
Use as direct speed Bias? Y/N
Forward DB RPM
Max FW gradient (>0) %l/s
Speed bias at max gradient rpm
MIN fw gradient %ls
Speed bias at min gradient rpm
Use emergency FW? Y/N
Action duration S
Use emergency FW? Y/N
Max FW gradient %I/s
Speed bias at max gradient rpm
Min detection Fw gradient %ls
Max speed gradient RPM/S
Action duration (emergency) S
Seal Gas PID FOLDER (if configured)

Sensor value for 4 mA units
Sensor value for 20 mA Units
Seal gas Units

Max Seal setpoint Units
Min Seal setpoint Units
Setpoint track at initialization Y/N
Setpoint rate units/s
Setpoint fast rate multiplier

SP fast rate delay S
Proportional gain

Integer gain

Derivative ratio

Dead-band %
Droop %
Invert Seal gas input? Y/N
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Automatic raise if sensor failed?

Y/N

Automatic lower if sensor failed?

Y/N

Manual mode only if sensor failed?Y/N

Max PID output

%

Min PID output

%

Demand at initialization

%

Demand R/L rate

%ls

Demand fast rate multiplier

fast demand rate delay
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Appendix C.
5009C Service Mode Worksheet

GOVERNOR SERIAL NUMBER:

DATE:

APPLICATION:

APPLICATION FOLDER
Same as Program Mode

START SETTINGS FOLDER
I (Additional parameters only)

HP ramp R/L fast rate delay S
I HP ramp R/L multiply factor

SPEED CONTROL FOLDER
(additional parameters only)

Setpoint slow multiply

Normal rate delay S
OSPD Test Auto Dsbl Time S
Trip at overspeed Test limit Y/N

Use 4-20mA Remote Speed Setpoint? (Y/N)
Min range of action for control rpm
Max range of action for control rpm

Not Matched Delta rpm
Not matched Rate rom/s
Input Deadband rpm
Input lag tau s

Teeth Seen by Speed Probe

Gear Ratio 1:

Maximum deviation rpm
Speed Failure level rpm
By-pass Override Timer Y/N
Max Override Time S

DUAL REDUNDANCY FOLDER (if configured)

Redundancyl

IH-A Valve Lift conversion table

X1 Y1
X2 Y2
X3 Y3
X4 Y4
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X5 Y5
X6 Y6
IH-B Valve Lift conversion table

X1 Y1
X2 Y2
X3 Y3
X4 Y4
X5 Y5
X6 Y6
Redundancy?

IH-A Valve Lift conversion table

X1 Y1
X2 Y2
X3 Y3
X4 Y4
X5 Y5
X6 Y6
IH-B Valve Lift conversion table

X1 Y1
X2 Y2
X3 Y3
X4 Y4
X5 Y5
X6 Y6

EXTR / ADM CONTROL FOLDER (if configured)
(Additional parameters only)

demand
Man P demand rate

%I/s

Fast delay

Setpoint
Setpoint Rate

units/s

Fast rate delay

S

Fast MLT factor

Remote extraction
Remote extraction sliding DB

units

Inputs
Max Input deviation

units

Two good Input equation

Remove input#l

Y/N

Remove input#2

Y/N

Remove input#3

YN
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EXTRACTION STEAM MAP FOLDER
Same as in program mode

ADMISSION STEAM MAP FOLDER
Same as in program mode

EXT/ADM STEAM MAP FOLDER
Same as in program mode

DRIVER CONFIG FOLDER
(Additional parameters only)

HP1 linearization curve

X1 % Y1 %
X2 % Y2 %
X3 % Y3 %
X4 % Y4 %
X5 % Y5 %
X6 % Y6 %
X7 % Y7 %
X8 % Y8 %
X9 % Y9 %
X10 % Y10 %
X11 % Y11 %

HP2 linearization curve

X1 % Y1 %
X2 % Y2 %
X3 % Y3 %
X4 % Y4 %
X5 % Y5 %
X6 % Y6 %
X7 % Y7 %
X8 % Y8 %
X9 % Y9 %
X10 % Y10 %
X11 % Y11 %

LP1 linearization curve

X1 % Y1 %
X2 % Y2 %
X3 % Y3 %
X4 % Y4 %
X5 % Y5 %
X6 % Y6 %
X7 % Y7 %
X8 % Y8 %
X9 % Y9 %
X10 % Y10 %
X11 % Y11 %

LP2 linearization curve

X1 % Y1 %
X2 % Y2 %
X3 % Y3 %
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X4 % Y4 %
X5 % Y5 %
X6 % Y6 %
X7 % Y7 %
X8 % Y8 %
X9 % Y9 %
X10 % Y10 %
X11 % Y11 %

Act 1 (actuator card Settings)

LVDT A linearization

X1 25% Y1 %
X2 50% Y2 %
X3 75% Y3 %
Use degraded? (Y/N)
Curve Pilot deviation =F(LVDT derivative

X1 %l/s Y1 %
X2 %l/s Y2 %
X3 %l/s Y3 %
X4 %l/s Y4 %
X5 %l/s Y5 %
Act 2 (actuator card Settings)

LVDT A linearization

X1 25% Y1 %
X2 50% Y2 %
X3 75% Y3 %
Use degraded? (Y/N)

Curve Pilot deviation =F(LVDT derivative

X1 %Is Y1 %
X2 %Is Y2 %
X3 %l/s Y3 %
X4 %ls Y4 %
X5 %l/s Y5 %

ANALOG INPUTS FOLDER
(Additional parameters only)

Analog Input #1
Max Input deviation

%

Two good equation

Analog Input #2
Max Input deviation

%

Two good equation

Analog Input #3
Max Input deviation

%

Two good equation

Analog Input #4
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Max Input deviation %
Two good equation

Analog Input #5
Max Input deviation %

Two good equation

Analog Input #6
Max Input deviation %

Two good equation

Analog Input #7
Max Input deviation %

Two good equation

Analog Input #8
Max Input deviation %

Two good equation

CONTACT INPUTS FOLDER
(Additional parameters only)

Keep Contact Enabled for remote selection? Y/N

DECOUPLING CONTROL/LIMITER FOLDER

demand

Man R/L rate %ls
Fast delay S
Setpoint

Setpoint rate unit/s
Fast rate delay S

Fast rate multiply

Remote SP
Remote SP LAG S
Sensor DB

Inputs
Max Input deviation units

Two good Input equation

Remove input#l Y/N
Remove input#2 Y/N
Remove input#3 Y/N

CASCADE CONTROL FOLDER

Remote SP
Remote SP LAG S
Sensor DB

Inputs

Max Input deviation units
Two good Input equation

Remove input#l Y/N
Remove input#2 Y/N

Woodward 249



5009C PCI Software

Manual 26320V3

Remove input#3 Y/N
ANALOG READOUTS FOLDER

(Additional parameters only)

Analog Readout 1

Remove input#l Y/N
Remove input#2 Y/N
Remove input#3 Y/N
Analog Readout 2

Remove input#l Y/N
Remove input#2 Y/N
Remove input#3 Y/N
Analog Readout 3

Remove input#l Y/N
Remove input#2 Y/N
Remove input#3 Y/N
Analog Readout 4

Remove input#l Y/N
Remove input#2 Y/N
Remove input#3 Y/N
Actuator combo 1 (if available)

Remove input#l Y/N
Remove input#2 Y/N
Remove input#3 Y/N
Actuator combo 2 (if available)

Remove input#l Y/N
Remove input#2 Y/N
Remove input#3 Y/N

RELAY FOLDER
Major alarm selection

SIO card A failed

SIO card B failed

Fan failed

Over temperature A

Over temperature B

Over temperature C

System alarm

5009 tripped

Start interlock

Speed control lost

Stuck in critical

Underspeed

Ext alarm#1

Ext alarm#2

Ext alarm#3

Ext alarm#4

Ext alarm#5

Ext alarm#6
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Ext alarm#7

Ext alarm#8

Ext alarm#9

Ext alarm#10

Remote speed failed
Cascade PV failed
Remote cascade failed
All extr sensor failed
Remote extr failed
Decoupling Input failed
Remote decoupling failed
HP compensation failed
LP compensation failed
Feed-forward failed
Any relay failed
Actuator#1 failed
Actuator#?2 failed
Actuator-FB ch 1 failed
Actuator-FB ch 2 failed
Monitor#1 failed
Monitor#?2 failed
Monitor#3 failed
Monitor#4 failed

CPU COMMUNICATIONS FOLDER

MODBUS1
Modbus#1 Driver Protocol
Modbus#1 Device Number

Port 1 (CPU-A or SIO-A-3 ) Modbus Settings
Port Configuration

Baud Rate

Stop Bits

Parity

RS protocol (for SIO only)

Trip command

Local mode

MODBUS#2
Modbus#2 Driver Protocol
Modbus#2 Device Number

Port 2 (CPU-B or SIO B4 ) Modbus Settings
Port Configuration

PCIl To Revert To Port C Fault?

Baud Rate

Stop Bits

Parity

RS protocol (for SIO only)

Trip command

Local mode

Port 3 (CPU-C)

Allow Emrg Shutdown from Run Mode?

Modbus scale factors
Cascade scale factor
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Decoupling scale factor

Ext/Adm scale factor

Monitor#1 scale factor

Monitor#2 scale factor

Monitor#3 scale factor

Monitor#4 scale factor

HP compensation scale factor

LP compensation scale factor

Feed-forward scale factor

Remote Hot/cold scale factor

IH-1A scale factor

IH-1B scale factor

IH-2A scale factor

IH-2B scale factor

SIOA/B COMMUNICATIONS FOLDER
Additional parameters

SIO-A

Port 1

Baud

Data bit

Stop

Parity

Endline

Echo

Flow

Ignore CR

Port 2
Baud

Data bit

Stop

Parity

Endline

Echo

Flow

Ignore CR

SIO-B
Port 1
Baud

Data bit

Stop

Parity

Endline

Echo

Flow

Ignore CR

Port 2
Baud

Data bit

Stop

Parity

Endline

Echo

Flow

Ignore CR
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FEED-FORWARD FOLDER (if configured)
Same as for program mode

Seal PID FOLDER (if configured)
Same as for program mode
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