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WARNING—FOLLOW INSTRUCTIONS

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.

WARNING—OUT-OF-DATE PUBLICATION

This publication may have been revised or updated since this copy was produced.

To verify that you have the latest revision, be sure to check the Woodward website:
www.woodward.com/pubs/current.pdf

The revision level is shown at the bottom of the front cover after the publication

number. The latest version of most publications is available at:

www.woodward.com/publications

If your publication is not there, please contact your customer service representative

to get the latest copy.

WARNING—OVERSPEED PROTECTION

The engine, turbine, or other type of prime mover should be equipped with an

overspeed shutdown device to protect against runaway or damage to the prime

mover with possible personal injury, loss of life, or property damage.

The overspeed shutdown device must be totally independent of the prime mover
control system. An overtemperature or overpressure shutdown device may also be
needed for safety, as appropriate.

WARNING—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.

CAUTION—POSSIBLE DAMAGE TO EQUIPMENT OR PROPERTY|
CAUTION—BATTERY CHARGING
To prevent damage to a control system that uses an alternator or battery-charging device,

make sure the charging device is turned off before disconnecting the battery from the
system.

CAUTION—ELECTROSTATIC DISCHARGE

Electronic controls contain static-sensitive parts. Observe the following precautions to

prevent damage to these parts.

. Discharge body static before handling the control (with power to the control turned
off, contact a grounded surface and maintain contact while handling the control).

e Avoid all plastic, vinyl, and Styrofoam (except antistatic versions) around printed
circuit boards.

o Do not touch the components or conductors on a printed circuit board with your
hands or with conductive devices.

IMPORTANT DEFINITIONS

. A WARNING indicates a potentially hazardous situation which, if not avoided, could result in
death or serious injury.

. A CAUTION indicates a potentially hazardous situation which, if not avoided, could result in
damage to equipment or property.

. A NOTE provides other helpful information that does not fall under the warning or caution
categories.

Revisions—Text changes are indicated by a black line alongside the text.

Woodward Governor Company reserves the right to update any portion of this publication at any time. Information
provided by Woodward Governor Company is believed to be correct and reliable. However, no responsibility is
assumed by Woodward Governor Company unless otherwise expressly undertaken.
© 2000 by Woodward Governor Company
All Rights Reserved
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The Japanese original of this publication may have been updated since
this translation was made. For the most current information, be sure to
check whether there is a Japanese version with a later revision.

ﬁ WARNING—THIS PUBLICATION MAY BE OUT OF DATE
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CHAPTER 1
GENERAL DESCRIPTION

The STS100 simulator is a simulation package, which simulates typical steam turbine applications. This field
configurable simulator allows users to enter actual plant data (pressures, flows, power & response rates), to
match the simulator’s responses with that of the turbine and plant.

The STS100 simulator is comprised of a Woodward 723 type hardware platform, associated peripherals and
an integral software interface package. The included software interface package, once installed on a user’s
computer and connected to the simulator functions as a simulator configuration tool, and an operator
interface.
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The STS100 can simulate the following types of turbines:

The STS100 can simulate the following turbine applications:

The STS100 can simulate the following turbine related parameters:

The STS100 can simulate the following types of actuators:

Single Inlet VValve Turbines

Dual Inlet VValve Turbines

Single Extraction Turbines

Single Admission ( Induction ) Turbines
Single Extraction/Admission Turbines

Mechanical Drive (pump, fan, compressor)
Generator Drive (island & utility paralleled)

Inlet Header Pressure Transducer
Inlet Header Flow Transducer
Extr/Adm Header Pressure Transducer
Extr/Adm Header Flow Transducer
Exhaust Header Pressure Transducer
Exhaust Header Flow Transducer
Generator Power

Generator Breaker Action

Plant Tie Breaker Action
Pump/Compressor load

Plant Load

DCS Demand Signal

V1 Servo Position

V2 Servo Position

Single Coil, 4-20mA
Dual Coil, 4-20mA
Single Coil, 20-160mA
Dual Coil, 20-160mA

Woodward
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SIMULATOR INPUTS SIMULATOR OUTPUTS
e V1 (HP) Actuator Coil #1 e MPU #1 - Turbine Speed
o V1 (HP) Actuator Coil #2 e Transducer #1 - (Configurable)
e V2 (LP) Actuator Coil #1 e Transducer #2 - (Configurable)
e V2 (LP) Actuator Coil #2 e Transducer #3 - (Configurable)
e Trip Command e Trip & Throttle Valve Status
e Reset TTV Command e Generator Breaker Status (Gen Config.)
e Generator Breaker Open/Close

Commands (Gen Config.)

Tie Breaker Position (Gen Config.)
V1 CPC-Skid Transfer Command
V2 CPC-Skid Transfer Command

OPERATOR INTERFACE

The included software interface package, once installed on a user’s computer and connected to the
simulator functions as a simulator configuration tool, and an operator interface. This tool is used to
allow a user to configure the STS100 to simulate their plant’s turbine, and turbine related parameters.
After the STS100 is configured, this interface tool allows the user to operate the simulated plant. A
user can open and close turbine Trip & Throttle valves, enable and disable turbine header letdown
stations, and change plant flow demands and responses.

FEATURES
e Field Configurable
e User Friendly Operator Interface
e Steam Map X-Y Plot capability
e Configurable Trending package

SIMULATOR SPECIFICATIONS

Environment:

* Operating Temperature: -25°C to 65°C

Inputs:

« Discrete Inputs: 6 - Dedicated Contact Inputs

* Valve/Actuator Coil Inputs: 4 - Actuator Inputs (4-20mA or 20-160mA)
Outputs:

* Speed: 1 - MPU (1-2.5Vrms)

* Transducer Outputs: 3 - Programmable Current Outputs (4-20mA)
« Discrete Outputs: 2 - Dedicated Relay Outputs
Communications:

« Serial: 2 - Dedicated Com Ports (RS232 based)

Woodward 3
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CHAPTER 2
CONNECTING TO THE SIMULATOR

Storage Store the STS100 and associated parts between -20° and 70°C (-4° and 158°F) at a maximum
relative humidity of 90% non-condensing. If it is to be stored for a long time, it is recommended that
operating power be applied to it at least once every 18 months to extend the life of the unit’s capacitors.

Unpacking Unpack each part of the system carefully. Check the units for signs of damage, such as bent or
dented panels, scratches, or loose or broken parts. If any damage is found, notify the shipper immediately.
The following items should be removed from the packing carton (s) and checked to make sure you have all
the necessary components before connecting to a control. Refer to Table 3-1.

DESIGNATION DESCRIPTION QUANTITY
Ul 723PLUS P/N9907-468 1
U2 VCO (Speed channel) 1
R1, R2, R3, R4 SHUNT RESISTORS (30.10hms) 4
R5 RESISTOR (49.90hm) 1
SK1 SOFTWARE INTERFACE KIT 1

Table 3-1. Simulator Components

SIMULATOR CONNECTIONS
The 723PLUS require a voltage source of 18 to 40 Vdc.

The VCO (Speed channel) require a voltage source of +15 and —15 Vdc.

No associated wiring is provided with this package. Use Figures 3-1 to 3-3 to wire the control to the
simulator.

+ POWER SUPPLY INPUT 4+ 7 ANALOG OUTPUT #1 ﬁ ﬁ
_ } (40 WATTS MAX) @ ~ - TRANSDUCER 1
18 —40 VDC (4-20mAY
c 723-TB11
NO  VCO TB—K (sh 4) / i \ + 7 ANALOG OUTPUT #2
B ERANSDU%ER 2
4-20mA
c RELAY OUTPUT #2
27 g NO[ TTV STATUS A
(NORMAL ENAERGIZED) + 7 ANALOG OUTPUT #3
TRANSDUCER 3 gf} gi i}
C ] RELAY QUTPUT #3 A - } (4250
| 8 ] NO| GEN BREAKER POSITION
~ B3 — A
n I + J1 port is change using Handheld or ServLink. + VCO TB-F (sh 4) ii ii
J - (Short to ServLink, open to Handheld.) 7 - VCO TB-D (sh 4)
L f ﬁ (0—200mA)

| *} LON #1 (NOT USED)
RS—422 COMMUNICATION PORT 24 -

for HANDHELD PROGRAMMER 25 ii

Q0000
Q000

N

&

723-TB3
VCO TB—M (sh 4)

* } SPEED SENSOR OUTPUT A

+ 7 SPEED SENSOR INPUT #2
— [ (NOT USED)

| f } LON #2 (NOT USED)

TB3 —|

Figure 3-1. STS100 Wiring Diagram 1
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TB1 7

A | TRIP TTV COMMAND q 3

- (OPEN TO TRIP) 5 Q| RS-232, RS—422 OR RS—485
B J2 og COMMUNICATION PORT

F— RESET TTV COMMAND 93 FOR WOODWARD INTERFACE PROGRAM

c | GEN BREAKER

[31] OPEN,/CLOSE COMMAND

b | TIE BREAKER

[32] OPEN,/CLOSE COMMAND DISCRETE INPUTS
e - APPLY +18 TO 40 VDC

— V1 CPC TRANSFER TO ACTIVATE o)

K] COMMAND 5 Q| RS-232, RS—422 OR RS—485

F }7 V2 CPC TRANSFER A J3 08 COMMUNICATION PORT

[34] COMMAND 80 FOR WOODWARD SERVLINK

— (NOT USED)

— (NOT USED) ]

E2AN

)

el } +24 VDC ONBOARD SUPPLY

40

Al R Eily (+)

42 T b V1 ACTYATOR ACTYATOR COIL

43 L coM | COIL 1 INPUT A A ?SHUNT RESISTOR % 20— 1 BOmA
7J7 ii 30 ohm (=)

44 P/N 1644613

45 = * V1 ACTUATOR
46 (] CoM COIL 2 INPUT When configured to simulate 20-160mA input based actuator, ‘t

ja i these resistors must be installed as shown.

48 = s V2 ACTUATOR A A
79 L coM } COIL 1 INPUT A A

51 = s V2 ACTUATOR
52 L coM | COIL 2 INPUT A A

Figure 3-2. STS100 Wiring Diagram 2

723-TB4 (sh 2) — Ik V€O F 723-TB21 (sh 2)
15V DC o] SPEED CHANNEL [~
—_15V DC L P/N 5500-3951 5 50 ohm
+ 15V DC POWER INPUT H B P/N 1644—679
(6 WATTS MAX) 723-TB12 (sh 2) Y D
COMMON J A 723-TB22 (sh 2)

Figure 3-3. STS100 Wiring Diagram 1

Notes for Figure 3-1to0 3.3

1.

2.
3.

o s

Shielded wires are twisted pairs, with shield grounded at one end only. When mounting control to bulkhead,
use the grounding stud and hardware supplied with the chassis to ensure proper grounding.

Shields must not be grounded at any external point unless otherwise noted.

All shields must be carried continuously trough all terminal blocks and must not be tied to other shields except
at the common point. This shields are tied together at the ground stud.

Remove jumper if using external discrete input power.

Discrete inputs are isolated from other circuits and intended to be powered by TB1-39 (+24 Vdc) leaving the
jumper in place. Input current is nominally 10 mA input into 2210 ohm.

Unless otherwise specified:

A. Relays shown de-energized

B. Relays energize for function

C. Relay contact ratings for minimum 100,000 operations:

Resistive- 2.0Aat28Vdc
0.1 A at 115 Vac 50 to 400 Hz
Inductive- 0.75 A at 28 \Vdc 0.2 Henry

0.1 A at 28 \dc lamp
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7. Analog output signals to other systems must be isolated from ground eiter by design or employment of
isolation amplifiers.

8. Analog input signals from other systems must be isolated from ground either by design or employment of
isolation amplifiers.

9. Factory set for MPU output.

10. Analog inputs are 4-20 mA or 20-160 mA input. When configured to simulate 20-160 mA input based
actuators, these resistors must be installed as shown in Figures 3-4.

11. Factory set for 4-20 mA output.

12. Internal power supply provides DC isolation between the power source and all other inputs and outputs.

13. Communication port J1 can only be used with the Woodward ST2000 Hand Held Programmer or PC Interface
using Watch Window/ServLink software.

14. A port J1 can choose communication of Hand Held or ServLink by a state of TB9-TB10. ServLink is chosen
when short in TB9-TB10.

15. Communication port J2 or J3 can be configured as a RS232, RS422 or RS485 serial interface. Port
configuration can be done in the application software only. For the pin assignment of J2 and J3, see hardware
manual 02758.

16. The shield must not be grounded at 723PIlus control when use with electric control. But shield is required at
connected device input.

17. The resistor must be installed.

Shields & Grounding

No shield terminations are provided with this package. It is envisioned that the STS100 will be utilized in a
normal environments where signal noise is not an issue. It is recommended that control-to-simulator wiring
be kept as short as possible to reduce signal noise susceptibility.

Speed Sensor Output

One speed sensor type output is provided with this simulator. If required, this output can be used to drive up
to 12 speed sensor inputs at once. This output provides a 0 to 17000 Hz sine wave signal at 1.5 to 2.5 VVrms
to simulate a typical speed sensing Magnetic Pickup Unit. The frequency put out is determined by the
simulator’s configuration (rated speed, gear teeth, gear ratio), and turbine’s operating point. Refer to Figure
3-1.

Actuator Inputs

The STS100 can be configured to simulate the following types of actuators:
Single Coil, 4-20mA

Dual Coil, 4-20mA

Single Coil, 20-160mA

Dual Coil, 20-160mA

Four resistors (R1,R2,R3,R4) are provided with this package to be installed as shunt resistors for 20-160mA
actuator configurations. When configured to simulate 20-160mA input based actuators, these resistors must
be installed as shown in Figure 3-4.

41 (+)
42 T2

§ SHUNT RESISTOR

g ACTYATOR COIL

43— 20—160mA

30 ohm (—)

Figure 3-4. Actuator 20-160mA Shunt Resistor Connection
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Transducer Outputs

Transducer outputs are self powered 4-20mA drivers that can drive into a maximum of 600 ohms. Refer to
Figure 3-1. These outputs are not isolated, thus isolators may be required between the simulator’s transducer
output and the control’s analog input.

When connecting to a Woodward 505/505E it is recommended that only Analog #6 be used to interface to
the simulator. In 505E applications where interface to Analog #1 is required, install 505E jumper JPR10 for
loop powered functionality, then connect to the input as a self-powered input.

In cases where more than two transducers are required by a 505/505E it is recommended that isolators be
used between the simulator’s transducer outputs and the 505/505E analog inputs. If isolators are not utilized
when multiple 505/505E analog inputs are connected to, a calibration error offset will be realized on each
analog input value.

Contact Inputs (Commands)

In general, contacts must change state for a minimum of 15 milliseconds for the simulator to sense and
register a change in state. All contact inputs require 18-26Vdc contact wetting voltages. Refer to Figure 3-2.

Relay Outputs (TTV & Gen Status)
Contact Ratings = 2.0A resistive @ 28Vdc; 0.5A resistive @ 125Vdc
Serial Communications

The STS100 has three serial communications ports. The simulator’s J3-port is used for communications with
Woodward’s Servlink and Watchwindow programs. Refer to Chapter 4.

The simulator’s J2-port is used for Modbus communications with a computer running Woodward’s STS100
Interface program. Refer to Chapter 4.

Ports J2 and J3 are accessed though 9-pin Sub-D connectors located in the simulator’s. Both ports utilize
RS232 communications to interface with a computer. A RS232 link is limited to a distance of 50 feet. The
provided RS232 cable can be utilized with either port to communicate to a computer using a RS232 based
port.

8 Woodward
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CHAPTER 3
CONFIGURING THE SIMULATOR

Package

A software package is included as an installation kit with every STS100 simulator to allow users to configure
and operate the simulated plant functions. The provided software package must be installed on a capable
computer, which is connected to the simulator to allow users to interact with the simulated plant functions.

The Woodward Intellution HMI program is used with this simulator as the simulator’s operator interface
program.

The installation kit includes the following programs:
» STS100 Interface Program

» Watch Window - debug program

« Servlink - DDE communications program

The package’s software installation kit is included with the simulator on CDROM. The CDROM must be
inserted into and used to install the software kit on a computer that meets the below listed requirements.
Once installed the program and associated computer function together as a configuration and operator
control panel.

The STS100 interface 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. Do to
Windows95 communication issues with the STS100 interface program it is highly recommended that only a
WindowsNT based computer be used to communicate with this simulator.

STS100 Interface Program

The STS100 Interface program is a Woodward Intellution based application program that was created solely
to configure and operate the STS100 simulator. This manual will cover the functionality of the STS100. For
the functionality of the Intellution software, use the online help menus and supporting documentation
supplied by Intellution FIX.

Watchwindow Program

The Watchwindow program is a troubleshooting and debugging tool that provides a window into the
simulator. This program is provided to allow an operator to calibrate the simulator’s speed output.

Servlink Program

Servlink is an interface program, which directs and manages the transfer of data between the Watch Window
program and the STS100 simulator.

PC Requirements

The STS100 software interface package is installed and runs on any compatible PC hardware platform with
the following minimum restrictions:

Pentium 100 MHz

32 Meg RAM

10 Meg Disk Drive Space
Windows NT operating system
CDROM drive

Woodward 9
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Any PC that has the above list of features will function as a host for the interface software package. As the
speed and memory capabilities of the PC are increased, so will the speed of the PCI software program.

10 Woodward
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STS100 Communications

Apply power to the STS100 simulator (install and plug in the simulator’s power cord).

Connect the provided RS232 serial cable between the PC’s Com1 and the simulator’s port J2. Port “Com1”
is the defaulted port and can be changed to another port via the program’s “Configure” - “Application
Properties” menus.

Open the System Configuration program from the Intellution-STS100 menu. Select the MB1 and then
select the Setup. Change the Baud Rate to 19200.

£ ADA T [ 3

File Configure

N [=1 4|
BREEE [#) (=)
|Channel1 ChannelZIChannelSIChanneI4|Channel5|ChannelﬁIChanneI?IChannelBI‘ Sﬁp I
Device List Device Mame: Primary Station: Backup Station:
et | [ | L |
Drescription:
[5T5-100 |
Addressing Type:  Bit Baze: Output Mode:
5Digt ¥ 015 v Giroup 'Wiite ¥
sad | vaen| |22 ) [0 <] [oowvie of
140 Block: |Start End Length  |Data Tym|Pol Time |Access T |Exceptior| Dead Bar|Elock,
1 N R ] Digital |05 000 |Disabled |0 Mo
2 0001 |10050 |50 Digital |05 3000 |Disabled |0 Mo
3 0001 |a0i1s 118 Sigred |05 3000 [Disabled |0 Mo
4 EEIEEES Sigred |05 3000 [Disabled |0 Mo
5 40001 40071 |71 Sigred 1.0 3000 |Disabled |0 Mo
3
L ? -
4 »
For Help, choose a command from the Help Menu 04:10 PM | [MUM
Channel 1 Communication Setting : ﬂ
—Hardware Setup————— 1 Emar Handling
Part: COMA1: j Reply Timeout: 1.0
Baud Rate: Delay: 10.0
Diata Bits: 2 j Retries :
Stop Bits: 1 j
" — MB1 Paramneters
Parity: one j
L=t Frotocal: RTU j
Flow Cortral: | Mone j
= FC Mode: | Master j

Advanced...

]

V [k annc:eI
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STS100

Open the STS100 program from the Intellution-STS100 menu in the Windows Start - Program menu tree.

Program-to-simulator communications will automatically start. Verify PC-to-STS100 communications by
selecting the *“Configure Turbines” square on the main menu page below, and verifying that values are
displayed within all blanks.

Configuration

Once program-to-simulator communication has been established the simulator can be configured and all
related plant functions controlled.

Trends

Monitor Hardware

Legend

Monitor Steam Map Ks

B

The MAIN MENU page is the starting point of the STS100 software package and the one page that allows

=l

Headers

Transducers

Mechanical Drive

Steam Map

| STS100 MAIN MENU 2zsws 74824 W, wooDWARD | A1
OPERATION CONFIGURE
Steam Headers Valves

MAIN MENU page

navigation to all other Intellution pages. Clicking on any of the above squares with a single left mouse
button click will select that particular page, and automatically move there.

12
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LEGEND page

Select the “Operation Legend” page to display a listing of the most common Intellution functions. This
page will demonstrate the interactive inputs and outputs between the user and the STS100 software.

Woodward 13



Manual 26210 STS100

CONFIGURING THE TURBINE

STS100 CONFIGURE TURBINE 1212699 74846 \\, woopwAaRD | A3

Turbine Setup Turbine Speed

|_ Preload

Custom Turbine #?

)

3]0]08 Rated RPM
MPU Gear Teeth

(MO0 MPU Gear Ratio

Turbine Type . {double-click on value to change)
Single Valve Turbine :
|_ g Turbine Response Rates
|_ Split Range Valve Turbine e
: cceleration Rate
|_ Extraction Turbine %/second
Extraction/Admission Turbine m
Internal Losses
|_ Admission Turbine %o
{double-click on value to change)
Turbine Load Split-Range Turbine Power

50 HP Section Power
|_ Generator Load : %

Mechanical Load 50.0 Lk Sect'ij/oon Rower

{double-click on value to change)

‘% <= | = Turbine Headers | ||Steam Map Trends
W LA ] ] | —

CONFIGURE TURBINE page

Note: Because program default settings are associated with each turbine, it is recommended that the Turbine
type setting be configured before all other settings. Configuring the Turbine Type will change all other
values to a default setting.

Turbine Setup

The STS100 is set up with 5 preloaded turbines that can be set-up using the Watchwindows program, see
Chapter 7, and 5 custom programs that can be adjusted as the turbine is running. To use a preloaded turbine,
enter a number in the Turbine #? Box, and select Preload. As long as the Preload option is selected, the
turbine will remain in the same state. No changes will be allowed. At any time the user can select Custom
and the turbine will now be in a “changeable” mode. The turbine will remain with the same settings as before,
only now changes will be allowed. The one exception is the Turbine Type. If the Turbine Type changes
while in Custom mode, all values will be set to a default condition.

Turbine Speed
The STS100 needs to be configured to the same speed values as the Woodward control. The Rated RPM,

Gear Teeth, and Gear Ratio must be entered to match the control. Double-click on the desired
values/settings to modify them.
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Turbine Type

The STS100 is designed to simulate the five turbine types listed above. This check box will allow the user to

select which type of turbine is simulated.

Turbine Response Rates

The STS100 is designed to simulate the dynamics of the turbine based on the Acceleration Rate and the
Internal Losses of the Turbine. Both values can be adjusted from this Dialog Box. Double-click on the

desired values/settings to modify them.
Turbine Load

The STS100 can be configured for either a Mechanical Load or a Generator Load.

If a mechanical type of load was configured (pump, compressor, fan) select the “Configure Mechanical
Drive” page to configure the amount of load on the turbine versus speed. From here a user can configure
turbine load based on turbine speed. See below. Double-click on the desired values/settings to modify them.
The graph will automatically update with the new values. The amount of load on the turbine will be

calculated using the graph’s load at the turbine’s speed.

STS100 CONFIGURE MECHANICAL DRIVE 122899  7:50:20 NE,WDODWARD A3
100%
90% -
80%
70%"
60%

Mechanical
Load 50%
%)
40%
30%
20%"
10%
0% T T T T T
0 1000 2000 3000 4000 5000 6000
Turbine Speed (RPM]
1 2 3 4 5
Turbine Speed (RPM) XA
Mechanical Load (%)  [LCHEN ~ELCHE 2 EXE EXE
% <= ; Turbine Headers [ ||Steam Map Trends
CONFIGURE MECHANICAL DRIVE page
Woodward 15
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If a generator type of load was selected, the “Configure Generator Drive” page is used to configure the
Generators maximum power.

| STS100 | CONFIGURE GENERATOR DRIVE 2289  7:029 W, woopwARD | A3

Generator Load

Maxi P
100.0 Pt

(double-click on value to change)

‘% I I Turbine | Headers Steam Mapl |

CONFIGURE GENERATOR DRIVE page

Split Range Turbines Power

This Dialog Box is used to determine how much of the turbines power is generated in the high-pressure
section and how much power is generated in the low-pressure section. Both numbers when added together
must equal 100%. Double-click on the desired values/settings to modify them.
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File View Alams Commands  Applications  Options  Window Help
STS100 CONFIGURE VALVES 1210 83341 A5 woopwaRrD | Ad
— V1 Actuator/Valve (HP) — — V2 Actuator/Vaive (LP) —
Actuator Type Actuator Type
4-20 mA Single Coil 4-20 mA Single Coil
[ 4-20 mA Dual Coll [ 4-20 mA Dual Coil
[ 20-160 mA Single Coil [ 20-160 mA Single Coil
[ 20-160 mA Dual Coil | 20-160 mA Dual Coil
| cPC Transfer Skid Logic | cPC Transfer Skid Logic
[ cPc Hss skid Logic [ cPc Hss skid Logic
Actuator/Servo Action Actuator/Servo Action
Direct |_ Inverted Direct |_Invened
Flow and Lag Times Flow and Lag Times
m Max Valve Flow Max Valve Flow
Actuator Lag Time Actuator Lag Time
Servo Lag Time Servo Lag Time
m Steam Chest Lag Time Steam Chest Lag Time
{double-click on value to change) {double-click on value to change)
‘% = || Turbine | Jﬂ Steam Map | Trends |

CONFIGURE VALVES page
The CONFIGURE VALVES page is used to select what type of control valves are on the turbine.

Actuator Type

This Check Box will select between 4-20mA, 0-200mA, single coil, and dual coil. The CPC valves are used
when Woodwards CPC (Current to Pressure Converter) are to be simulated.

Actuator/Servo Action

This Check Box will select between Direct and Inverting action. Direct implies an increase in current causes
an increase in flow, and inverted implies an increase in current causes a decrease in flow.

Flow and Lag Times

This Dialog Box will configure the max flow rates and response times of the valves. The flows can be
entered as actual values or in percentages, and each time is given in seconds.

NOTE: There are no differences in functionality from the HP valve settings to the LP valve settings.

Woodward 17



Manual 26210 STS100

STS100 CONFIGURE STEAM MAP 1212899 75107 \\, woobwAaRrDp | A3
100%
Inlet Flow HP (%)
90%
Steam Map Entry Points
A 80% -

SJE0 111.00 |
HP (%) R

70% -
60%

B
sce KX .
e (%) I

40%

c
s (%) IS 30%-
v (o) ||, -

Maximum

MAX HP 100.00 0% | | ! | | | | ! |
0% 0% 209% 30% 40% 50% 60% 70% 809% 90% 1009%
Turbine Load S (%)

‘% <= ||| = Turbine | Headers m Trends |

10%

CONFIGURE STEAM MAP page
If an Extraction, Admission, or Ext/Adm type of turbine is being simulated select the “Configure Steam
Map” page to configure the turbine’s performance (steam map) data. All data must be entered in the form of

a percentage (%). The values are automatically updated when changed, and will be valid only for the type of
turbine they were calculated for. Double-click on the desired values/settings to modify them.

Inlet Flow and Turbine Load
These values will be displayed and used to place the tracking icon on the Steam Map.
S and HP Values

This Dialog Box will configure the A, B, and C points of the Steam Map. Refer to the Woodward controls’
manual for information regarding these points.

MAX S and HP

This Dialog Box will configure the maximum flow and power outputs of the turbine. Refer to the Woodward
controls” manual for information regarding these points.
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STS100

CONFIGURE TRANSDUCERS

12289 74933 )\, wooDWARD | AB

Transducer #1
Ext/Adm Pressure
[ ExtiAmd Flow
|_ Inlet Pressure
[ Inlet Flow
|_ Exhaust Pressure
|_ Exhaust Flow
|_ Generator Power
|_ Remote DCS Analog Input
|_ V1 Servo Pressure
|_ V1 CPC1 Pressure
|_ V1 CPC2 Pressure
|_ V2 Servo Pressure
|_ V2 CPC1 Pressure
|_ V2 CPC2 Pressure

Transducer Output

Transducer #2

|_ Ext/Adm Pressure
| ExtiAmd Fiow

|_ Inlet Pressure

[ Inlet Flow

Exhaust Pressure
|_ Exhaust Flow

|_ Generator Power
|_ Remote DCS Analog Input
|_ V1 Servo Pressure
|_ V1 CPC1 Pressure
|_ V1 CPC2 Pressure
|_ V2 Servo Pressure
|_ V2 CPC1 Pressure
|_ V2 CPC2 Pressure

Transducer Output

Transducer #3
|_ Ext/Adm Pressure
| ExtiAmd Fiow
|_ Inlet Pressure
[ Inlet Flow
|_ Exhaust Pressure
|_ Exhaust Flow
|_ Generator Power
Remote DCS Analog Input
|_ V1 Servo Pressure
|_ V1 CPC1 Pressure
|_ V1 CPC2 Pressure
|_ V2 Servo Pressure
|_ V2 CPC1 Pressure
|_ V2 CPC2 Pressure

Transducer Output

Trends

Sldl«]=>

Turbine Headers | ||Steam Map
et | | =

CONFIGURE TRANSDUCERS page
The CONFIGURE TRANSDUCERS page is used to configure the three available transducer outputs of the
STS100. The Check Box above is used to select between the options shown. The Display Box shown below
each transducer displays the transducer output in a percentage (%).

Remote DCS Analog Input

This option allows the user to simulate a 4-20mA signal coming into the control, and have complete control
over it’s value by the use of up and down arrow boxes shown on the TURBINE RUN page.
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CONFIGURING THE HEADERS

| $T5100 TURBINE STEAM HEADERS ~ [zmw 75218 \W, woopowarD | A2

LETDOWN STATIQN  -etdown Station [ Manual [ Auto

‘ Auto Setpointmmzl
Letdown Flow

intet Flow [JEEXER] :

TO PLANT —M»

e Ll

Boiler out [JEEY [A[¥]

Ext/Adm Pressure
Ext/Adm Flow
LETDOWN STATION

ATMOSPHERE

Vent Setpoint
1 T P 70.00 (Y YA4
Vent Valve

Plant Demand ﬁmm

TOPLANT —P

| Exhaust Pressure §

| Exhaust Flow

LETDOWN STATION

) ATMOSPHERE

Letdown Station [Manual [ Auto T Vent Setpoint
Auto Prs Setpoint m mmjl .
Letdown Station| Manual [Aute
Letdown Flow mm 3 Vent Valve

Auto Prs Setpointﬁmﬂ
CLOSED
Letdown Flowm

TO PLANT—M

Plant Demand ﬁﬂﬂ
=] I I Turbine | stean thay | Trends |

TURBINE STEAM HEADERS page

The Turbine Steam Header page is used to monitor and control the pressures and flows of the Inlet Steam,
Exhaust Steam, and if configured, an Extraction, Admission, or Extr/Adm Steam. The Letdown Stations
and Letdown Flows are configurable as well as the Vent setpoints. The functionality of this page will be
discussed in Chapter 6. To configure all the options and setpoints use the CONFIGURE HEADERS page.
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STS100 CONFIGURE HEADERS 122699 7:49:18 \, woopwAaRD | Ad

Inlet Header

(V] Rated Header Pressure
Response Rate (%/sec)

Lag Time (sec)

gl |etdown Sation "P" Gain

m Letdown Sation *I* Gain

{double-click on value to change)

Extraction/Admission Header

(V] Rated Header Pressure

Max Extraction Flow
Max Admission Flow
Response Rate (%/sec)
Lag Time (sec)

VY] Letdown Sation "P" Gain
m Letdown Sation "I" Gain
X vent P Gain

IRl vent "I" Gain

{double-click on value to change)

‘% == Turbine Headers [ ||Steam Map
! ]

Exhaust Header
Rated Header Pressure

Response Rate (%/sec)

Lag Time (sec)
m Letdown Sation *P" Gain

IR | etdown Sation "" Gain

L] vent P Gain

IR Vent "" Gain

(double-click on value to change)

Transducer Qutputs

The Transducer Outputs will be
scaled for between 0 and 2X the
Rated Header Pressure

(NOTE - Meeds to Match Controls 4-20 méA, Input)

Trends
|

CONFIGURE HEADERS page

The CONFIGURE HEADERS page is used to configure the responses of each of the three headers. The
Dialog Boxes are used to enter numbers for each value. Double-click on the desired values/settings to modify

them.

If the pressure or flow of any header is being used as a transducer output, that output will be scaled with
respect to the Rated Header Pressure. For example, if an extraction turbine is controlling extraction
pressure by way of a transducer output, the transducer output will be zero at 0 psi and 20mA at twice the

Rated Header Pressure (200 psi in the above page).

Woodward
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Speed Calibration

It is recommended that after the STS100 simulator is configured and before it is initially operated that its Speed output
be calibrated. This is done at Woodward and should only be done again if a new simulator application is loaded into the
723 PLUS hardware. Follow the below procedure steps to calibrate the simulator’s speed output:

STEP 1: If required, stop Intellution communications.
STEP 2: Move the PC-to-Simulator cable to the 723 platform’s Port J3.
STEP 3: From the Woodward - program group, Start the Servlink program.

STEP 4: 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 simulator is connected to, and 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 - 19200.

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.

STEP 5: 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 - Netl folder shows the new Dflt_Control_ID.NET file that
has been created. It is recommended that the new file be named “Netl.net”.

STEP 6: At this point the Servlink program is fully installed and the Watch Windows program can be opened. When
the Watch Windows program is opened and a network configuration file is requested, select the new file (typically
Netl.net).

STEP 7: From the application’s category tree, step into category “SPEED_CAL”, then into block “ENAB_CALIB”.
Select and drag the “IN” setting to the Inspector’s Sheet1 form. Click on the Value setting to tune the value to “TRUE”.

STEP 8: From the application’s “SPEED_CAL” category, step into the block “CAL_SPEED”. Select and drag the
“IN” setting to the Inspector’s Sheetl form. This value is defaulted to 500rpm.

STEP 9: From the application’s “SPEED_CAL” category, step into the block “MPU_OUT”. Select and drag the
“OFFSET” setting to the Inspector’s Sheetl form. Select and drag the “GAIN” setting to the Inspector’s Sheetl form.

STEP 10: With the CAL_SPEED.IN setting at 500rpm, adjust the MPU_OUT.OFFSET value to match the speed
sensed by the control to 500rpm. To adjust this setting select the OFFSET value then use the up & down arrows to tune
the value. If the adjustment steps made via the arrows are to course, a user can directly enter any value (up to three
digits) into this setting.

STEP 11: With the CAL_SPEED.IN setting at “rated turbine speed”, adjust the MPU_OUT.GAIN value to match the
speed sensed by the control to “rated turbine speed”. To adjust this setting select the GAIN value then use the up &
down arrows to tune the value. If the adjustment steps made via the arrows are to course, a user can directly enter any
value (up to three digits) into this setting.

STEP 12: Repeat steps 10 & 11 as required.

STEP 13: Click on the “SPEED_CAL.ENAB_CALIB” block’s value to tune the value to “FALSE”.

STEP 14: Right Click on the NET1.net (unidentified) tab in the program’s Explorer window, then select “Save Values”
to save all changes to EEPROM.

STEP 15: Close the Watch Window and Servlink programs, and move the PC-to-Simulator cable back to port J2.
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CHAPTER 4
SIMULATOR FUNCTIONALITY

Refer to bellow block diagrams to understand simulator functionality based on the type of turbine or header
parameter used.
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CHAPTER 5
OPERATING THE SIMULATOR

The STS100 simulator is designed to simulate typical steam plant conditions and logic. An overview page is
provided to allow an operator to manipulate plant functions. From any page click on the TURBINE button
to view the RUN TURBINE page. Follow the bellow procedures to start each turbine type and manipulate
turbine related parameters (power, load, headers).

Starting a Single Valve Turbine

Issue a Reset TTV command via a contact-in or by clicking on the “RESET TTV” button. When appropriate
for the type of start routine used by the control, open the Trip & Throttle Valve by clicking on the “OPEN”
text or select the “AUTO OPEN?” text next to the Trip and Throttle Valve.

Click on the i‘Al to raise or lower the manual loading.
Click on the “BRAKE” button to cause a momentary loading of the turbine.
Modify either the Inlet or the Exhaust Headers as desired.

| STS100 | RUN TURBINE 12m9 75312 W, wooDwaRD | A2
T&T Valve
TRIP TTV¥ BESET TTV¥
Tri & Throtte V1 ValvelActuator (HP)

el Hpvave XY %
B - LI 0.00 |

(o,

Mechanical Load
Man Load m ZIEI

Spd Load
Tot Load ﬁ

Turbine

Speed m BRAKE ‘

Inlet Header Exhaust Header

intet Pressure [IEEEEA Exhaust Pressure [JIEEEL
intet Flow [N Exnaust Flow [

Boiler Out m!ﬂ Plant Demand ﬁﬂ
Letdown Station [ Manual [& Auto Letdown Station [ Manual [&Auto
auto Setpoint [JIIET] AlV] auto Prs setpoint Y AV
Letdown Flow m Letdown Flow j
vent vaive [GEN
S]] =23 [ |
—

RUN TURBINE page
(Single Valve - Mechanical Load)
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Starting a Split Range Valve Turbine

Issue a Reset TTV command via a contact-in or by clicking on the “RESET TTV” button. When appropriate
for the type of start routine used by the control, open the Trip & Throttle Valve by clicking on the “OPEN”
text or select the “AUTO OPEN?” text next to the V1 Trip and Throttle VValve. When appropriate for the type
of start routine used by the control, open the Trip & Throttle Valve by clicking on the “OPEN” text or select
the “AUTO OPEN?” text next to the V2 Trip and Throttle Valve.

Click on the Elﬂ to raise or lower the Plant Load Demand.
Click on the “BRAKE” button to cause a momentary loading of the turbine.
Modify either the Inlet or the Exhaust Headers as desired.

NOTE: A generator or mechanical loading can be selected for any of the turbine types.

| STS100 | RUN TURBINE 29y 75325 \W, wooDWARD | A2
T&T Valve
TRIP TTV RESET TTV
status  HALA | | | |
Gen Breaker Tie Breaker

Trip & Throttl
sl V1 ValvelA ctuator (HP) [ oPEN | [ oPEN |
AUTO OPEN

HP Vahy 9 CLOSE
[OPEN | 000 8 | OPEN|
10000 L P Fiow [JEKEN
Lsi Gen Load mMW
Plant Load
V2 Valyel Demand MAﬂ
T Actuator (HP} WA/
Trip & Throttle LP Valye ﬁ%
LP Flow ﬁ Turbine m
0PEN | Speed BRAKE ‘
”
Inlet Header Exhaust Header
Intet Pressure XTSI Exhaust Pressure [IEEEL
intet Flow [N Exhaust Flow XY
Boiler out [JEEX] Al ¥/ piant Demand [JEEEY ALY
Letdown Station [ Manual [ Aute Letdown Station [ Manual [&Aute
auto setpoint [JIIET] AV auto Prs setpoint K] Al ¥/
Letdown Flow W Letdown Flow ﬁ
vent valve [ICEI

‘% E = Headers Trends |

RUN TURBINE page
(Split VValve - Generator Load)
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Starting an Extraction Turbine

Issue a Reset TTV command via a contact-in or by clicking on the “RESET TTV” button. When appropriate
for the type of start routine used by the control, open the Trip & Throttle Valve by clicking on the “OPEN”
text or select the “AUTO OPEN” text next to the HP Trip and Throttle Valve. With this configuration a
simulated check valve is in-line with the turbine’s extraction flow to prohibit any admission flow into the
turbine from the Extraction header.

Click on the i‘ﬂ to raise or lower the Plant Load Demand.
Click on the “BRAKE” button to cause a momentary loading of the turbine.
Modify the Inlet, Exhaust, or Extraction Headers as desired.

NOTE: A generator or mechanical loading can be selected for any of the turbine types.

| STS100 | RUN TURBINE 229 7535 \W, wooDWARD | A2
T&T Valve
TRIP TT¥ RESET TTV
status I N— |
Gen Breaker Tie Breaker
Trip & Throttl V2 ValveiActuator (LP]
TO OE V1 ValvelA ctuator (HP) evave I CLOSED m
ave (]
237 B CLOSE
open JJctosE HPvave [T % | OPEN [cLOSE|

LP Flow ml
B e Flow [IEED

+
- Gen Load [JERIGHY v
Plant Load
Demand Aﬂ
Iy
Turbine
Speed 1,578 BRAKE ‘
Inlet Header Extraction Header Exhaust Header

Exhaust Pressure ﬁ

Inlet Pressure m Extraction Pressure [JEZEN
| 460 ] Exnaust Flow [

Inlet Flow ﬁ Extraction Flow

Boiler Out m Al vl Plant Demand Ej Plant Demand ﬁ AI Y|
Letdown Station [ Manual [& Auto Letdown Station [ Manual [&Auto Letdown Station [ Manual [&Auto

Auto Setpoint ﬁﬂ Auto Prs Setpoint E Auto Prs Setpoint ﬁﬂﬂ
Letdown Flow [ Letdown Flow Letdown Flov [T
Yent Valve gelei:=] Vent Valve @

‘% I I Headers [ ||Steam Map | I

[—

RUN TURBINE page
(Extraction - Generator Load)
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Starting an Admission or Extraction/Admission Turbine

Issue a Reset TTV command via a contact-in or by clicking on the “RESET TTV” button. When appropriate
for the type of start routine used by the control, open the Trip & Throttle Valve by clicking on the “OPEN”
text or select the “AUTO OPEN” text next to the HP Trip and Throttle VValve. When appropriate for the type
of start routine used by the control, open the Trip & Throttle Valve by clicking on the “OPEN” text or select
the “AUTO OPEN” text next to the LP Trip and Throttle Valve.

Click on the E‘Al to raise or lower the manual load.
Click on the “BRAKE” button to cause a momentary loading of the turbine.
Modify the Inlet, Exhaust, or Extr/Adm Headers as desired.

NOTE: A generator or mechanical loading can be selected for any of the turbine types.

| STS100 | RUN TURBINE 122899 75412 \, WOODWARD | A2
T&T Valve

Trip & Throttle V2 ValvefActuator (LP}
V1 ValveiA ctuator (HP)
trvave [IIEEEY %
HPVaIve ‘Jo 04 KA
|OPEN | e riow IR
100.00 L HPFInw 19 80
e Mechanical Load
Man Load mﬂi‘
Spd Load
Tot Load
Trip & Throttle
m Turbine

e Ny

Speed

%

Inlet Header Ext/Adm Header Exhaust Header

Inlet Pressure m
intet Flow [JEEE]
Boiler out [JEEX] Al ¥/

Letdown Station [ Manual [ Aute

Auto Setpoint ﬁzlil
Letdown Flow W

Ext/Adm Pressure [RFLE

Ext/Adm Flow 27

piant bemand [ A]Y]

Letdown Station [ Manual [ Auto

Auto Prs Setpoint Y Z‘j

Letdown Flow
Vent Valve foReliy

J=]=]

Headers

Steam Map
|

Exhaust Pressure ﬁ

225

Exhaust Flow

Plant Demand ﬁ AI Y|

Letdown Station [ Manual |5 Auto

Auto Prs Setpoint ﬁ Aﬂ
Letdown Flow j
Yent Valve @

[ |

[ a—

RUN TURBINE page

(Extr/Adm - Mechanical Load)
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| ST5100 TURBINE STEAM HEADERS ~ [zzs® 7218 \), woopwarp | A2

Letdown Station | Manual & Auto

LETDOWN STATION i
‘ Auto Setpomtmmj

LetdowriElow TOPLANT —»

intet Flow [JEIR]

Turbine
Speed 1,781.00 Tot Load LW}

Inlet Pressure m
Boiler out IR [A[¥]

Ext/Adm Pressure
Ext/Adm Flow
LETDOWN STATION

ATMOSPHERE

T Vent Setpoint K] Mﬂ
VentVaIve

Plant Demand ﬁmm

TO PLANT —»

Exhaust Pressure §

|| Exhaust Flow

) e LETDOWN STATION

Letdown Station [Manual [ Auto T Vent Setpoint
Auto Prs Setpoint ﬁ m |A|i| .
Letdown Station|  Manual [#Auto
Letdown Flow mm Vent Valve

Auto Prs Setpointﬁmzl
CLOSED
Letdown Flowm

TOPLANT—»

Plant Demand ﬁjj
‘@ E = Turbine . Steam Map . Trends .

TURBINE STEAM HEADERS page

Steam Header Control

The STS100 can simulate all three Steam Headers in and out of the turbine. These headers, through the use
of letdown stations, can operate in either an automatic mode or a manual mode. In automatic mode, the
letdown station will try to maintain a constant pressure. In manual mode, the letdown station will try to
maintain a constant flow. As described earlier, the response times and dynamics of how each header
responds and how fast each letdown station reacts can be modified in the CONFIGURE HEADERS page.

Control of each Steam Header

Click on the Letdown Station’s “Manual” or “Auto” text to change the operating mode for that station.
Click on the i‘é to raise or lower the pressure setpoint in “Auto” mode.

Click on the i‘él to raise or lower the flow setpoint in “Manual” mode.

Click on the i‘é to raise or lower the Plants Steam Flow demand, “Plant Demand”.

Click on the i‘él to raise or lower the Vents Steam Pressure setpoint, “Vent Setpoint”.

Pressures Transducer values (PT) are based off of the configured rated header pressure setting.
Flow values are based off of the configured Max HP Flow setting, Max Extraction value, Max Admission
value, or Max HP Flow (E/A) settings depending on the turbine type configured.
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STS100 CONFIGURE STEAM MAP 12/28099  7:51:07 w, WOODWARD |A3
100%
Inlet Flow HP (%)
90% -
Steam Map Entry Points
A 80%

s (%) T
LAY 11500 |

70%

B 60%
S (%) o
L) s0.00 |

40%

c
s (%) [T 30%-
He () | .,

Maximum

88 100.00
MAX HP 100.00 0% | | ] 1 | 1 1 | f

0% 109% 20% 30% 40% 50% 60°% 709% 80°% 90% 100°9%
Turbine Load S (%)

‘% E == Turbine | Headers m Trends |

10%

CONFIGURE STEAM MAP page
Control of the Steam Map Configuration
The Steam Map can be configured on-line for any of the custom controls. Simply double click on any of the
A, B, C, or MAX values and replace them with the new numbers. The graph will automatically update and

display the new Steam Map.

The blue/cross icon that moves with respect to the turbine load and Inlet Flow will display the location of the
turbine on the Steam Map.

NOTE: The control system will be responsible for keeping the turbine inside the map. To verify the
integrity of the system, the controls map needs to be monitored, NOT the simulators.
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Control of the Steam Map K Values

The STS100 will calculate the Steam Map values (K Values) from the Steam Map entries in the
CONFIGURE STEAM MAP page and display them here. If desired, the calculated values can be overridden
with a selection of tunable values in the simulator. The Watch Windows program is necessary in order to
change those tunable values.

STS100 Steam Map K Values |12f23f99 7A1:18 'w) WOODWARD |A9

ExtriAdm K1 0.89

ExtriaAdm K2 .:!II

K Constants
ExtriAdm K3 -5.03
Use Calculated Values

ExtriAdm K4 |_ Use Tunable Values

ExtriAdm K5 .32

ExtriAdm K6 18.21

glcl=<]=]

Turbine Headers J ||Steam Map
| |

Trends
|

STEAM MAP K VALUES page

The K Constants Dialog Box above is used to determine which K Values will be used, the calculated values

or the tunable values.

Woodward
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STS100 723 SIMULATOR 122699 75131 \As woopwaRrD | A9
Speed Sensor Input #1 Hz Discrete Input A
Speed Sensor Input #2 Hz Discrete Input B m
Analog Input #1 % Discrete Input C [JEIE=XIN
Analog Input #2 m % Discrete Input D m
Analog Input #3 % Discrete Input E m
Analog Input #4 m % Discrete Input F m
Analogoutput#1 Y % Discrete Input G RN
Analog Output #2 m % Discrete Input H [J{Ig=0I
Analog Output #3 % Relay Qutput #1
VCO Speed Setpoint K % Relay Output #2

Relay Output #3

‘% <= || = Turbine Headers Steam Map Trends
| | J

723 SIMULATOR page

:

The 723 SIMULATOR page is used primarily as a debugging tool. It allows the user to monitor all the
inputs and outputs of the 723 PLUS hardware as seen by the simulator.
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TRENDING WITH THE SIMULATOR

Extr/Adm & Speed

Gl [ ] ome]

TREND MENU page

Trends

Four typical trends have been provided on the MENU page. Up to eight analog values can be displayed on
each trend page. To change a trend page please reference the Intellution On-Line Help files or the
documentation provided by Intellution FIX.

Woodward 39



Manual 26210

STS100

STS100 SPEED TREND 122699 75253 \\, wooDWARD | A9
6,000
5‘3330 } } } } } } } }
4667
4000
3331
2667
P 4
2000 *\
1333
sl / \+—/ \\\’\//
| Il
1 T
0
07:51:53 07:51:59 07:52:08 075212 07:52:19 07:52:26 07:52:32 07:52:39 07:52:46 07:52:52
TIME
—a— TURBINE SPEED 1,819
—— HPVALYE POSITION 37.4
—t— LFPVALYE POSITION 124

e HP TTY POGITION
== LF TTV FOSITION
—— TOTAL LOAD

1o0
o0
17

Sl

Turhine

Headers

Steam Map
|

Trends

SPEED TREND page

The SPEED TREND page has been shown here for your reference. Trends can be added or modified with the

Intellution software. The four that have been pre-generated show the speeds and steam flows on a continuous
basis.
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CHAPTER 6
WATCH WINDOWS

Watchwindows Program

The Watchwindows program is a troubleshooting and debugging tool that provides a window into the
simulator’s application. It also is used to program the STS100s five pre-configured turbine applications.
Every variable in the simulator is available through the Watchwindows program. The Watchwindows
program runs on top of another Woodward program — Servlink. This means that in order for Watchwindows
to run, Servlink must be running first. This section will describe the STS100 and Watchwindows interaction.
For more details on the Watchwindows program, view the on-line help file.

Servlink Program

Servlink is an interface program, which directs and manages the transfer of data between the Watch Window
program and the STS100 simulator. In order to start Servlink, follow the steps below.

STEP 1: If you will be using the same PC to run Servlink as the Intellution program, stop Intellution
communications.

STEP 2: Move the PC-to-Simulator cable to the 723 platform’s Port J3.
STEP 3: From the Woodward - program group, Start the Servlink program.

STEP 4: 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 simulator is connected to, and 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 - 19200. 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.
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-~ ServLink 1/0 Seiver - Netl

Eie  View Opfions Took Window Help
=]
A ET

Reading control information...

[ e
= N

R

Bulding network defiiion il .. [NM

SERVLINK

STEP 5: 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 - Netl folder shows
the new Dflt_Control_ID.NET file that has been created. It is recommended that the new file be
named “Netl.net”.

STEP 6: At this point the Servlink program is fully installed and the Watch Windows program can be
opened. When the Watch Windows program is opened and a network configuration file is
requested, select the new file (typically Netl.net), and the windows below should open.
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o0 Watch Window - |0} x|
File Edt Sheet Options Window Help
@M mE ]S
% Explorer =] E3 Inspeclnﬂ O] x|
Net![<unidentiiech] | Sheet! |
- EA_CHSTS ﬂ Contral | | Categomy | Block, | Field | Walue | Descrption
Ex4D_HDR
EXH_HOR
EXHALST
BT
EXT_i ADM
EXT_ADM
EXT_CNSTS
£ HARDMWARE
INLET
LP_FLOW
PRE_MLU
A
ACT_LAGHP
ACT_LAGLP
-ACT_RNGHP
-ACT_RNGLP
L omAnd =
| 7l /
WATCHWINDOWS
STEP 7: Close out the Inspectorl window by clicking on the X in the upper right hand corner of the
inspector window. Do Not Close out the Watch Window window.
STEP 8: From the Watch Window File-Open menu open the desired pre-loaded configuration. I.e.
Preloadl.wwi. The window below should open.
ooWatch Window _ O] x|
File Edit Sheet Options ‘“Window Help
A B ’_I+ -
—EE BB R
“ Explorer O] x| E:\nglam Files\W atch Window\Preloadl Wwwl O] x|
MetT[<uridentiied) | Sheetl |
- IN_B ﬂ Cantral | | Category | Block. | Field | Walue | Dezcription
:::—? Netl[<uridntiii # PRE_MLUX TURB_TYPE  IN_1 1.00 Tutbine Type 1 - § =
1N Netl [cunidentfi # PRE_MLX LOAD_TYPE  IN_1 True Load 1 -5 Mech, 23 Gen
[_]_.Y";'“-S Netl[cunidentifi # PRE_MLX ~ RTD_SPEED  IN_1 3600.00 Rated Speed
B _MUX_N_T Netl [<uridentfi # PRE_MLIX GEAR_TEETH  IN_1 £0.00 MPU GEER TEATH
:::Hn Netllcunidentifi # PRE_MUX ~ GEAR_RATIO  IN_1 100.00 MPL GEAR RATIO
N2 Netl [Kunidentfi # PRE_MUX RESPONSE  IN_1 2000.00 Acceleration Rate
::E—i Netl [<uridentifi 1 PRE_MLIX LOSSES 'y 50000 Internal Losses
N5 Netl (<unidentifi # PRE_MUX Max_HPPWR N1 50.00 HP Section Power
:::—s Metl[euridntiii # PRE_MUX Max_LPPWR  IN_1 50.00 LP Section Pavier
1N Netl [cunidentifi  PRE_MLIX A1 IN_1 300 ¥DCRT type 14
- IN_3 o
BY5 Net1[<un|dent|f|lg' PRE_MLE< a0z IMN_1 5.00 #OCRZ twpe 1-9
- _MLY_N_T | Metticuridentfi F PRE_MLUX 403 IN_1 7.00 %DCR3 type 14
-, =0 ) [ etticunidentiti # FRE MUX INVERTHF IN 1 Fake Direct - F Indirect - T =
/| Min=0.00: Max =100.00 v
PRELOAD TURBINE #1
Woodward 43



Manual 26210 STS100

Preload Calibration

In order to make a change to the pre-configured turbine application, simply select the variable, by clicking on
it. And then use the arrow keys to adjust the value to the desired setting, as shown below.

o0 Watch Window M [=E3
File Edit Sheet Dptions Window Help

- R

—— e — Y

- Explorer H[= [ C:\Program Files\Watch Window\Preload1 W =] E3

Nt <urideniieds | Sheet! |

[ <<no categorys > ﬂ Control |J Category | Block, | Field | Yalue | Description

& B%STEH Metl{curidenti # PRE_MUX  TURB_TYPE  IN_1 1.00 Tubine Type 1> 5 &

-

[ ADM_CNSTS Met1(<unidentifi ﬁ PRE_MLIA LOAD_TPE IM_1 True Load 1 -+ Mech, 2-» Gen

- BREAKERS R e AI al

51 CERHST EH..t'lI,..l.nu:l_.ntlh + PRE_MUX RTD_SPEED [ — Rated Speed

- C_EXTADM Net{<curidentii # PRE_MUX GEAR_TEETH  IN_1 B0.00 MPU GEER TEATH

- E—E}'ﬂ )| wetticuridentii # PRE_MUX  GEAR_RATID  IN_1 100.00 MPU GEAR RATIOD

- L

[ C_SPEED Netd [<uridentifi F PRE_MUx RESPONSE IM_1 2000.00 Acceleration Rate

- C_STH_MAP Met(<uridentif # PRE_MLIX LOSSES IN_1 500.00 Intemnal Losses

- C_TURBINE

B C_W1_WALVE Netl [<uridertifi F PRE_MUx MAs_HPPWR  IM_1 50.00 HP Section Power

- E-;E-E‘:"aw Met(<uridentif f FRE_MLIX Mas LPPWR  IN_1 50.00 LP Section Power

B C_¥DCR_

B C_®DCR_2 Met1(<unidentifi ‘f PRE_MLUX &01 IM_1 3.00 #DCR1 type 1-3

& [_¥DCR_3 By o :

B | || ettcuriceni # PRE MU a02 IN_1 5.00 KDCRZ type 1-9 =

| 7 || Min=0.00: Max =10000.00 b

VARIABLES

Saving Configuration

Once all changes have been made, they must be permanently saved into the STS100. To do this
Watchwindows must right to the EEPROMS in the STS100.

STEP 1: Right Click on the NET1.net (unidentified) tab in the program’s Explorer window, then select
“Save Values” to save all changes to EEPROM.

STEP 2: Close the Watch Window and Servlink programs, and move the PC-to-Simulator cable back to port
J2.

From now on, whenever the Preload Turbine #1 is selected, these changes will take effect. Similar changes
can be made to the rest of the preloaded turbine applications.
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o0 Watch Window
File Edt Sheet Options Window Help

s @ W | 4w

% Explorer I [=] B3

et [<uridentiech) |

Inspector]
Sheetl ]

=10 x|

Exal
ExH_|

EXT

E&_CNSTS ]

_HDR
HDR

ExHALST

EXT_& ADM J

EXT_ADM
EXT_CNSTS
H&RDWARE
IMLET
LP_FLOW/

ACT_RNGHP

o ACT_RMGLP
L AT

Contral | | Categomy

| Block

Field |

Desciption

| K

5

Troub

leshooting

Watchwindows can also be used as a troubleshooting aid. The second inspector below was created from the
first above. To add variables from the Explorer window on the left, to the inspector window on the right,
simply select them with the mouse and drag and drop them into the inspector window. Once all of your
variables are in place, save them as your own personal “watch window”. To learn more about how it can be
used, view the on-line help file in the Watchwindows and GAP applications.

¢ Watch Window i [=]
File Edit Sheet Option: Window Help
Hed| s | #HE|
C:\Program Files\Watch Window\Preload]. wwi _[O]x]
Net1[<unidentified>]| | sheer |
i ﬂ Cartral | | Categary | Block | Figld | Description
:::E—? Netllcuridentii # PRE_MUX  TURBLTYPE  IN_1 1.00 Tuthine Type 1-5 5 |
N8 Netllcunidenti # PRE_MLUX  LOAD_TYPE  IN_1 True Load 1 -> Mech, 2-> Gen —
[_H:;N-g Netllcuridentii # PRE_MUX  RTD_SPEED  IN_1 3800.00 Rated Speed
B MUX_N_1 Netl[cunidenti # PRE_MLX  GEAR_TEETH  IN_1 B0.00 MPL GEER TEATH
3 :Hu Netlicuridentii # FRE_MUX  GEAR_RATIO  IN_1 100.00 MPL GEAR RATID
N2 Netllcunidentfi # PRE_MLUX  RESPONSE  IN_1 2000.00 Acceleration Riate
jt:ﬁ-i Netlicuridentii # FRE_MLX  LOSSES IN_1 BO0.00 Intemal Losses
N5 Netl[cunidentfi # PRE_MLX  MAX_HPPWR  IN_1 50.00 HP Section Power
:::E‘? Netlicuridentii # FRE_MUX  M&X_LPPWR  IN_1 50,00 LP Section Pover
N8 Netl[<unidentfi # PRE_MUX — AD1 IN_1 300 XDCA1 type 149
El--Y:!.SlN_S Netlicuridentii # FRE_MLX — A02 IN_1 5.00 %DCRZ type 1-9
B _MLX_N_1 1| | Metlicunidentf # PRE_MLK  AD3 IN_1 7.00 ¥DCRA3 type 149
- 2| | et reunideniti 4 FRE U INVERTHP _ IN 1 False Diest - F Indiect-7 =]
4 | IMin=000: Max=100.00 4
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CHAPTER 7
SERVICE OPTIONS

PRODUCT SERVICE OPTIONS

The following are the factory options available for the service of Woodward Governor equipment:

¢ Replacement/Exchange (3 year warranty) (24 hour service)

« Flat Rate Repair (6 month warranty)

* Flat Rate Remanufacture (3 year warranty)

If you are experiencing problems with installation or unsatisfactory performance of an installed system, the

following options are available.

« Consult the system troubleshooting guide in this section.

» Contact Woodward technical assistance at 1-800-835-5182 and discuss your problem. In most cases your
problem can be resolved over the phone. If not, you can select which course of action you wish to pursue
based on the available services listed in this section.

Replacement/Exchange

Replacement/Exchanges is a premium program designed for the user who is in need of immediate service. It
allows the user to request and receive a like new replacement unit in minimum time (usually within 24 hours
of the request),

providing a suitable unit is available at the time of the request, thereby minimizing costly downtime. This is

also a Flat Rate structured program and includes the full 3-year warranty.

This option allows customers to call in advance of a scheduled outage or an unexpected outage and request a
replacement control unit. If the unit is available at the time of the call, it can usually be shipped out within 24
hours. The customer replaces his field control unit with the like-new replacement and returns the field unit to
the Woodward facility as explained later in this chapter.

Charges for the Replacement/Exchange service are based on a flat rate plus shipping expenses. The customer
is invoiced the flat rate charge at the time the replacement unit is shipped and must return the field unit to
Woodward within 30 days. If the unit is not received with that time frame, the customer is invoiced the
difference between the flat rate replacement/exchange charge and the current list price of a new unit.

Return Shipment Authorization Label.

To ensure prompt receipt of the core, and avoid additional charges, the package must be properly marked. A
return authorization label is included with each and every Replacement/Exchange unit that leaves Woodward.
The core should be repackaged and the return authorization label affixed to the outside of the package.
Without the authorization label, receipt of the returned core could become delayed and therefore additional
charges may be applied.

Flat Rate Repair

Flat Rate Repair is available for the majority of standard products in the field. This program offers the user
repair service for their products with the ability of knowing up front what the cost will be. All repair work
carries a 180 day warranty on replaced parts and labor.

Flat Rate Manufacture

Flat Rate Remanufacture is very similar to the Flat Rate Repair option with the exception that the unit will be

returned to the user in “like new” condition and carry with it a full 3 year warranty. This option is applicable
to mechanical products only.
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RETURNING EQUIPMENT FOR REPAIR

WARNING

Explosion Hazard - Do not connect or disconnect while circuit is live, unless area
is known to be non-hazardous.

AVERTISSEMENT

Risque D'explosion - Ne pas raccorder ni débrancher tant que I'installation est
sous tension, sauf en cas I'ambiance est décidément non dangereuse.

WARNING

Explosion Hazard - Substitution of components may impair suitability for Class |,
Division 2.

> | B P

& AVERTISSEMENT

Risque d'explosion - La substitution de composants peut rendre ce matériel
inacceptable pour les emplacements de Classe I, Division 2

If any part of the control is to be returned to Woodward Governor Company for repair, attach a tag to the
control with the following information:

» Name of company and location where the control is installed

« Contact name and phone number

» Complete Woodward Governor Company part number(s) and serial number(s)

* Description of the problem

* Instructions describing the desired type of repair

& CAUTION
To prevent damage to electronic components caused by improper handling, read
and observe the precautions in Woodward Governor Company Manual 82715,
Guide for Handling and Protection of Electronic Controls, Printed Circuit Boards,
and Modules. Packing a Complete Control

Use the following materials when returning a complete control:
* Use protective caps on all connectors
« Use packing materials that will not damage the surface of the unit
« Use antistatic protective bags on all electronic modules
* Use at least four inches of tightly packed, industry approved packing material
« Use a packing carton with double walls
» Use a strong tape around the outside of the carton for increased strength

Additional Instructions

To expedite the repair process it is recommended that a purchase order be issued with the item(s) to be
repaired. No work will be undertaken until a purchase order is received. It is highly recommended to make
arrangements in advance. Contact Woodward Governor Company as (800) 835-5182 for instructions.

Address, Telephone, and FAX Number

Use the following address when shipping or corresponding:
Woodward Governor Company

Industrial Controls Group

PO Box 1519

1000 E. Drake Road

Fort Collins, CO 80522-1519

TELEPHONE: (970) 482-5811 (24 hours a day)

FAX: (970) 498-3058
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OTHER SERVICE FACILITIES

Contact the Woodward Governor Company, Customer Service Department for the name of your nearest
Woodward distributor or service facility.

ADDITIONAL AFTERMARKET PRODUCT SUPPORT SERVICES

Woodward Governor Company Turbomachinery Aftermarket Services offers the following after sale support
for all of Woodward Governor products:

« Customer Training

« Technical Assistance

* Field Service

« Specialized Services

Customer Training is offered either at our facility in Loveland, Colorado, or at the customer’s site. This
training, conducted by experienced trainers, will assure that customer personnel will be able to maintain
system reliability and availability. For information concerning training available, call 1-800-835-5182 and
ask for customer training.

Technical Assistance is available using the Woodward toll-free number. The Aftermarket Application
engineering group is available to assist customer personnel with technical questions or problem solving
during normal business hours or as emergency support 24 hours a day. This group can also provide
engineering support for changes or enhancements after the commissioning of customer’s systems. For
Technical Engineering Assistance, call 1-800-835-5182 and ask for technical assistance.

Field Service engineers are dispatched from the main Woodward facility in Loveland, Colorado, or from one
of many regional or worldwide offices located near the customer to provide prompt response. Woodward
field engineers are experienced and are continually up-dated on all Woodward products as well as much of
the non-Woodward equipment they interface with. The field engineers ensure that all documentation is
updated and all field engineers are well informed as to new problems which might arise. Woodward field
service engineers are on-call 24 hours a day and may be reached by calling 1-800-835-5182 and ask for field
service.

Specialized Services can be tailored to the specific needs of the customer. These services can be based on a
particular aspect of a single service or a combination of services and are covered under one low-cost service
contract. A contract may be for regularly scheduled training courses or possibly to have a field engineer visit
the customer site a pre-determined intervals to provide a system analysis, verify proper operation and make
recommendations for maintenance improvements, enhancements, or other needs. These contracts are usually
custom and structured to allow ultimate flexibility, thereby allowing the customer to plan and budget more
accurately. For more details, contact the Woodward sales representative, or call 1-800-835-5182 and ask for
sales support to discuss specific needs. For more information on Woodward aftermarket services access
www.woodward.com on the Internet.
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We appreciate your comments about the content of our publications.
Please send comments to:

Woodward Governor (Japan), LTD 1S0 9001
19F WBG (World Business Garden) Marive West BUREAU VERITAS

2-6 Nakase, Mihama-ku, Chiba-shi Certification

Chiba, 261-7119 JAPAN
Phone : +81 (43)-213-2191 FAX : +81 (43)-213-2199
Please include the manual number from the front cover of this publication.

. woobpwARD

PO Box 1519, Fort Collins CO 80522-1519, USA
1000 East Drake Road, Fort Collins CO 80525, USA
Phone +1 (970) 482-5811  Fax +1 (970) 498-3058

Email and Website—www.woodward.com
Woodward has company-owned plants, subsidiaries, and branches,
as well as authorized distributors and other authorized service and sales facilities throughout the world.
Complete address / phone / fax / email information for all locations is available on our website.
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