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VariStroke-Gl Overview

Single-Acting Electro-Hydraulic Actuator with Optional Trip Function

The VariStroke-Gl is a family of linear electro-hydraulic actuators that are
designed to provide the linear actuation force to operate steam turbine control
valves, valve racks, and Trip & Throttle Valves. This single-acting actuator
family is intended for use on mechanical drive or generator-drive steam
turbines, and uses a low-pressure hydraulic oil source (typically turbine lube
oil) to provide its output shaft force.
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VariStroke-Gl Overview

® As a product family, users can customize their order to ensure their ordered actuator has the correct
bore, length, configuration, shaft threads, and return spring force to meet their specific application.

¢ Single-acting actuators utilize an internal or external return spring to force the output shaft and
connected valve to a safe closed position upon a shutdown event and have several advantages over
double-acting actuators including fail-safe action as well as not requiring the use of expensive
accumulators.

® Optionally users can order VariStroke-Gl actuators with or without an integrated fast-acting dump
valve. This dump valve is designed to quickly dump oil from one side of the piston to the other side.
Depending on the application these dump valves can be driven directly from the VariStroke-Gl servo
or from the turbine shutdown system.
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VariStroke-GIl Overview — T&TV Applications

In trip & throttle valve (T&TV) applications the VariStroke-Gl can be used to replace old problematic

hand valve operated actuators which can stick, break or be difficult to accurately adjust during
turbine starts.

® The VariStroke-GI can be configured to accept manual reset, raise/lower, and partial stroke test commands.

® Both an analog 4-20mA signal as well as discrete min & max indication output signals make it easy to for
operators or the plant DCS to verify T&TV position and health.
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T&T Valve with old Hand Wheel T&T Valve with new Hydraulic Actuator
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VariStroke Model Selection Guide — Double-Acting Models <,

Model Servo Picture Primary Applications Application Notes '41/0/7
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VariStroke Model Selection Guide — Single-Acting Models
Model Servo Picture Primary Applications Application Notes
Single Generator Drive Spring Return Force
VariStroke-Gl ) (small, medium cylinders) (Sold with or without internal Avay,
Acting trol & trio val . Aug,,., 2ble
(control & trip valves) spring) ngolg./
_ _ Generator or Spring Return Force
VariStroke-Gl Single Compressor Drive (Fast Slew Rates with dump valves) vay
with Dump Valve Ports Acting (medium, large cylinders) | (External simplex, or redundant dump 4 Qusy 9b/e
(control & trip valves) valves required) <019,
Generator or .
VariStroke-Gl Slngle Compressor Drive Sprmg Return For;e A
. . . . (Fast Slew Rates, Includes Simplex Vajy,
with Dump Valves Acting (medium, large cylinders) Bumb Val Aug /e
. ump Valves) ‘/51‘20
(control & trip valves) 29/
Critical Compressor
. ) Single Drive Redundant VS-GI Servos
VariStroke-DX Skid : i Yy
Acting (small, medium, large (On-line repairable) OCz‘o[,e;/Ob/e
cyllnde'rs) 2019/
(control & trip valves)
Compressor f)r Rated for Zone 1 or 2 areas
Power Cylinder Acting (small, "l'.e‘;'”m' large Internal Spring - Optional Ctoberzoe
cvlinders) Regional Repair) 29/
(control & trip valves)
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VariStroke-Gl Configuration Options

Revision 1] 4 Jan 2019
Single Acting VSI GI - Model Number Information \E,,,wo ODWARD
Varistroke . ‘ . . Mountin Fail-Safe . .
) Valve Size Configuration Action Bore Stroke Rod End ing o Compliance Specials
Product Line Option Dirsction
Code  Dascription Code Description Code Description Code Description Code Description
45 VSl Gl [PortBx.45 T Imtegrated' M Male Thread E Exlend Blank Standard
R Remote’ F Female Thread R Retract DV Cylinder with
Blank No Hydraulic Cylinder Dump Vale Porls
Code Dascription R Code  Description Code Description
G Servo working with Single Ading Cylinder u W& | Universal Mounl Py
- Cod [ Blank  Standard
K. L M,N Servo working with Single Acting Cylinder Brank No Hyaraule: Grimder | | zsﬁgqp&gﬁnbiwsion 1627 = wlﬂllllo:; D
v ! ¥ | 0 ump
squmped wilh Intemal Sprng (Spring Assst) H Zone 2 / Division 2 Valve instalied
3 Zone 182 ¢ Division 182 ! GOST-TR* R with Dump Vale
Netes e mmmeeee e 4 Zone 2/ Division 2 { GOST-TR* instalied on the Right side
1) Servo metaled durly on 1 hydraubc Code Description Fwailable Action | | 5 Zons 142 Division 142 { INMETRO" L with Dump Valve
5 i Descripticn o7 76.2mm {3in) (] | ] Zone 2/ Division 2/ INMETREY ingtalled on the Left side
Gylinder thim special paltem holes. Soltion ot s 1 Rocl Dia 175" 0 101.6mm i I u i 7 Zone 182 ¢ Division 162 TIIS®
dedicated ta work with WWD cyinders. omin (4in} ! Rod Dia 18 preytiui i B g C s Zone 2 / Divisian 2/ TIS"
- 5 52 4ram {in !
2) Servo can be connected to any by draulic ¢ | ] Zone 142 ¢ Division 142/ CGOE”
cylinder. Hydraulic connections Cods Description Avsilabls Action | | A Zong 2/ Divislon 2/ CCOEY
SAE Code 61 Flange. . Deserintion o7 78.2mm {3in) ] } B Zone 142 / Division 182 / KOSHAY
3) Seied also this option in case of servo ordering 127 cflp Sint / Rad Dia 4 75" }— 10 A31.5mm {4in) G | C Zone 2/ Division 2/ KOSHA"®
(no hydraulic cylinder). mim [Sin}f Rod Dia .75 15 1524mm {8in) |6 |
o0 203.2mm {8in) e | * Planned for future release
- I
Code Description Available Action | | TOPVIEW SIDEVIEW SIDE VIEW
- i Rem ok i
Lom xrow w0 wanen e T e e e ey v et e
direction Fail-Safe direction Description 10 101 Brm {4in GKLM |
p! ) |
152.4mm {5in) / Rod Oia 250" 15 152.4mim {%in) G |
RETRACT LOAD 20 203.2mm {8in] (@ I Dump Valve
Fail-Sale direction direclion 25 254.0mm {10i)  |€ ! = =
30 304.8mm {12in] G | b (.
. |
[ Code Description Available Action ||
" o7 75.2mm (3in} K L M, N ! Hydmukic Hoses
— 10 101.6mm (4in} G.K.LMHN |
Description | 15 152 4mm [5in} |G |
203.2mim {8in) | Rod Dia 356 2 2% armm (5} P | SOT o —
_ 25 254.0mm (10iny | @ ! —_—
30 304.8mm (12in} |6 I
I
Cede Description Available Action } TOPVIEW Servo
Servo 1q 101.6mm [4in} G.K.LMHN | Dump valre onthe LEFT sile
Description 15 152 4mm (Bin} G |
284mm (10in} ¢ Rad Dia 4.50" E 20%.2mm (8in} [ !
25 254 0mm (10in;  |@ | CIoR G
30 304.8mm (12} |6 |
I
|
Description | Gode  Dascription |
No mcr::uiif olimcir“ _ Blank u::_r!umi-:?ii_n:w ! BoT o
Example Model Number = Servo with Cylinder Example Model Number = Servo with Cylmder Dump Valve
and without Dump Valve and Dump Vake Spring
V45RK-1520-FUR1 V45TG-2030-MUE 2-DV L Bore Stroke Spring force K L " N
fin] [in] Nibf]
Waristroks Moriswok Example Model Number = Servo only MIN 56 114 224 -
VI B (v 453" VS B 165 45T 4 b MY 12 296 478 ~
Remote V45RG-R1 MIN 108 235 520 -
Spring Assist Spring 15%; 3 MAX 216 471 1040 _
150 rim Bare 200irim Bore Varistrake 6 MIN 108 235 =20 ~
200 i Sloke 300 0 Slroke Vsl By 453" 4 MAX 216 a7 1040 —
Famale Thraad Rad Frrt Male Thread Raod End Remole MIN 276 539 1052 1946
W& | Uriversel Mo.nt Cylinder WE | Universal Mouni Cylinder 3 MAX 510 1057 104 4046
avass ; 8
Ta|Retract Fzil Extead Pl Relroct MIN 242 528 1052 2023
Zers 162 Divisian 142 Zone 2 Division 2 Zone 142 ! Division 182 4 MY a4 1058 2104 4047
Cylader with Dump Vhlve Ports MIN 354 642 1312 7744
wilh Dump Valve msglalicd on the Lefl sde 0 * MAX 708 1286 2624 5488
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Different VariStroke-Gl Applications & Configurations

Servo Only Models
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VariStroke-GIl Overview — General View

———
Chrome plated piston
rod
A a—
Triple Seal Technc?logy, C Integrated Electronic
replaceable cartridge T Driver
. U S
Chrome Plated Cylinder A c Dry/Sealed Motor &
T R Electronics
Return Spring O V
R 0 Rotating valve
Integrated Dual MLDTs element/spool
Position Sensors
Valve return spring
i S —
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VariStroke-GI Spring Force Matrix

>
>
>
>

Can be ordered to fail in either direction (extend or retract)
Four force outputs for each cylinder diameter
Spring designs are complete for all of the configurations shown below
VSI LRU will productionize springs for 4”7, 67, 8”,10 and 12” diameters
Stroke, in.
Cylinder
Diameter 3 4 ] 2 10 12
A 162 165 165 165 160
6 “é B 353 353 353 353 343
Eh C 780 780 780 7035 X
8|
A 393 393 393 393 393 393
3 “é B 793 793 793 792 792 792
Eh C 1578 1578 1554 1526 1509 1472
8 D 2996 3035 3035 2873 2748 2523
A 531 531 231 231 231
10 = B 9564 954 954 9564 964
Eﬁ C 1968 1968 1968 1968 1968
5 D 4116 4116 4116 4116 4019
A 795 795 795 795 795
12 “é B 1461 1461 1461 1461 1461
3? C 2889 2889 2889 2889 2889
s D 6162 6162 6162 6162 6162

Spring will buckle
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VariStroke-GI Driver Overview & System Connections

Input Drain
Supply| Qil
Qil
CH1, CH2, AVG,
HSS, or LSS
—— Signal H
— 7] Conditi
Control Demand #1 i onamenet
P
Valve Cylinder
= signal Z
Control Demand #2 = — 5 Conditioner
(Redundant — Optional) i — Linsarization
—T ﬁ Table
Discrete DI GND 15 E g
AT ———= Discrete ?
CONFIGURABLE [M8]— T~ Inputs CH1, CHZ or AVG
CONFIGURABLE A8 }———
TERM+ 38—
TERM+ [ 33 1210 —
CANZ Port HIGH P Y NE _——
T Isolated Battery
(NOT USED) Low [31] I | (T
com [@}———o Alarm Indication ',? (24vdc)
shield [BEF—— T
- o |
e (0 o |
TERM+ E—l 1219 =
CAN1 Port 26 |+ [
—Of | HIGH L= | Isolated (User D] -ONFIGURABLE
(NOT USED) LOW [ 25| CAN Port Configurable) 7
com [ L ]
shield [ZBHFH——+¢ SupLeorslizﬂw i LBl onFIGURABLE
— 65- Configurable) 14
S
[ I RS-232
¢ 3 Service Port
Primary Power = I
Sourcg[i-ﬂfdc} Isolated Al]ﬂ'ﬂ'g 2 _:_'_:—'/-':?'\
Output 21 S i
+ I T
| ) 38— Power supply conditioner =0 L1
N 3T (Protection, Voltage
+ E_,— Regulation) =
'_\ ,7 35
Redundant Power
Source (24Vdc)
PROPRIETARY INFORMATION - © 2019 WOODWARD, INC. PAGE 11

> wooDWARD

Always Innovating for a

fo P P Y
Better Future



VariStroke-GIl Overview — Basic Hydraulic Diagrams

Steam Valve
Steam Valve

> >
= Ll = L1
a Drain S Drain
Hydraulic Supply @ Hydraulic Supply @
Drain Line Drain Line
N I I I
J I O N I O S 7 Control 2530 Control
C a - Ty Valve C e — A A Valve
P Limited Angle
Limited Angle Control valve Torque Motgor (LAT) = Control valve
Torque Motor (LAT) 2 position sensor = position sensor
5 S
(8]
—
—
Redundant MLDT @ Hvd li
position feedback P Power
Powel' ) . External C I d
m Extemll Cvlinder _‘ —’Fort:e ylunaer
- 2 Force y
SR al T

VariStroke-Gl Hydraulic Diagram
Intergrated version

__________ Dump
valve

VariStroke-Gl with Dump Valves Hydraulic Diagram
Intergrated version
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Typical Turbine Trip System Used by Many Today

Trip System Includes:

* ProTechTPS

* QuickTrip

* Oil Operated Trip
Valve

System Problems:

Turbine Safety System

W, wooDWARD

MODULE A

T&T Valve Trip Command

Governor Valve Trip Command

MODULE C

T&T Valve Closed Indication
rrorecres . @

T&T Valve Trip

Commands & Solenoid
Position Indication

* Cannot be Automated
due to hand valve

* Hand valves stick

* Operators get hurt trying
to open hand valves

* Dangerous to have
operator next to turbine

o] QuickTrip
B\ Trip Block

Inlet Steam
Header

Redundant Speed Signals

Analog or Discrete Signals

Turbine Control

505 Furbine Control W, woopwarD

Valve Position & Trip
Commands

Accumulator

Control Valve
Actuator

Generator
or
Compressor
or
Pump
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VariStroke-Gl Based Trip System

Trip System Includes:

* ProTechTPS

 VariStroke with Dump Valves

* Possible Future VariStroke
Control Panel

System Advantages:

* Easy to open and close

* Does not stick

* Operators do not get
hurt opening/closing

» Safe for operators
* Can be operated away
from turbine
* Can be automated
* Optionally turbine control
can issue commands
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Turbine Safety System
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T&T Valve Trip Command

Turbine Control

Option 1 - Signal from the Control

2 x Govemnor Valve
Trip Command

Hydraulic Supply Line

Hydraulic Drain Line

Option 2 - Signal from

VariStroke-Gl l : VS o tip the Dump Valve

Trip Valve
Actuator

Position

Trip Valve I W72 . I J

Open Closed

Test Trip Valve
Reset Valve [Lower Raise

T&T Valve Closed Indication

Redundant Speed Signals

System to trip the Dump Vaive

Analog or Discrete Signals

Valve Position &Trip
Commands

VariStroke-Gl

Hydraulic Supply Line

Hydraulic Drain Line

Generator
or
Compressor
or
Pump
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VariStroke-Gl Mounting Overview

Inteqrated Models
®* Cylinder Base
® Cylinder Head

Servo Only Models
®* Base Mounting

Remote Servo Models

® Servo
» Base Mounting

* Cylinder
» Base or Head Mounting

Top/Head Mounting,
4 threaded holes

Top/Head Mounting,
4 threaded holes

Bottom/Base Mounting,

3 threaded holes Bottom/Base Mounting,

Bottom/Base Mounting, 3 threaded holes

4 threaded holes

Bottom/Base Mounting,
4 threaded holes
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VariStroke-Gl Wiring Diagram (Label)

Accepts redundant 24Vdc

inputs

Accepts redundant

demand inputs
from 1 or 2 controllers
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CAN

e
T T (NOT USED)
Fu Y7 s
- )

STRAIGHT THROUGH
'& CABLE REQUIRED

~
CANZ CAM1

ANALOG OUTPUT +§_;7:
B {4-20mA) SHLD[20]
(NOT USED)[18]
(NOT USED)[18]
DfﬁES'%STE' {NOT USED)|17 |
RUN ENABLE IN|[16]
B DI GND[15]
CONFIGURABLE 2 +%
+[12]
oiscrere | CONFIGURABLE 1 7|77
sHuTDOWNA 12
ALARM t%
DEMAND i
ANALOG BECTH2 4]
INPUTS SHLE%

(4-20mA) DEMAND I
| meUT# | g o

RS232 SERVICE
PORT

.
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Control-to-Actuator networking

to be enabled in future

Readout can be used to verify
actual valve position

Contact Input can be configured
to shutdown unit (when opened)

Configurable output relay drivers
can be configured to indicate
high and low valve position
levels.
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VariStroke-Gl Service Tool

=~ & © Config/Calibrate -

M., wooDWARD MECHANICAL LIMITS

Actuator Shutdown Direction
() Fail Retracted

CONFIG/CALIBRATE

' |
Status Overview

SNuao F

o ) Alarm MIN
Operating System Initialization
Mode NFIGURATION Spring Check No
Demand 0.00 %
Feedback 0.00 %

Action Buttons.

Connect x“ Disconnect

Mechanical Maximum Stroke Lenath

Calibrated Limits
100% Demand

0% Demand

203.20 mm

103.20 mm

000 mm

* Configure
* Calibrate
* Verify Response

4 V5. Customer.wtool - Woodward ToolKit

Navigation Buttons

System Information
Config/Calibrate
Manual Operation
Input Config
Output Config
Alarms/Shutdowns

Stability Settinas
Supply Pressure

Slew Rates

7.00 bar Manual Slew Rate 700 %is

Operational Slew Limit 700.00 %fs

Slew rate limits 1500 %/s

Above values need to be applied before they take effect. Apply
STEP 2: Calibrate

Copyright ©2013- Woodward, Inc. Allrights reserved

STEP 1: CYLINDER CONFIGURATION

Soft Seating
Slow Zone Edge

Slow Zone Velacity

Slow zone edge limits 0..25%

After configuration is set up, you should calibrate the system.

File View Device Settings

DEW @R e

M, . woODWARD

Tools

SYSTEM INFORMATION

Connected on COM2 ./ Details..

User Friendly Service Tool Included

PROPRIETARY INFORMATION - © 2019 WOODWARD, INC.

Status Overview

(D) Shutdown ) Alarm

Operating Mode: ANALOG_DMD

Demand 7526 %

Feedback 7526 %

Action Buttons

SHUTDC

Navigation Buttons

System Information
Canfig/Calibrate
Manual Operation
Input Canfig
Output Config
Alarms/Shutdowns

Copyright © 2013 - Woodward. Inc.
Alinghts reservad

Help
© Systen Information - Connect 3 Disconnect

Actuator Servo

° WOODWARD °

LY ™

SN 0 S SN 0

Revision 0 VS I S REV 0
Driver Varistroke ! Actuator Firmuare

B PN 0 ) _ _ Revision VST 5418B43ENEW

PC Service and Diagnostic Tool
B SN 0
B REV 0 () Shutdawn ) Alarm
Stop I FreezeView | ® ZoomIn &, Zoom Qut [&] Zoom Full [ Properties... & Export..
Demand Feedback
105 105

5
35410 PM 30 seconds 2:54:40 PM
< ’j >
3:54:38 P
Neme  Value Urits  Minimum — Maamum
Demand 752685547 % 5 105
[ ] Feedback 7526747 % 5 105

Woodward, Inc. Fluid Systems & Controls

This tool is for use with Woodward Varistroke | only
Please notify Woodward Govermnor Company of any issues related to its useability or function
Contact Woodward Support at
481 (43) 2132191
——-—————+82 (51) 636-7080
The Netherlands - +31(23) 5661111
United States—— +1 (370) 482-5811

—+86 (512) 6762 6727
——— +51(129) 4057100
——+48(12) 6189200

Connected on COM2 7/ Details...
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