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VariStroke-GI Overview

Single-Acting Electro-Hydraulic Actuator with Optional Trip Function 

The VariStroke-GI 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-GI 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-GI 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-GI servo 
or from the turbine shutdown system. 
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VariStroke-GI Overview – T&TV Applications
In trip & throttle valve (T&TV) applications the VariStroke-GI 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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VariStroke Model Selection Guide – Double-Acting Models

Model Servo Picture Primary Applications Application Notes

VariStroke-I
Double
Acting

or
Compressor Drive

(small, medium cylinders)
Balanced Piston Forces

VariStroke-I with Spring 
Assist

Double 
Acting

or
Compressor Drive

(small, medium cylinders)

Balanced Piston Forces
(Internal Return Spring)

VariStroke-I 
with Dump Valve Ports

Double
Acting

or
Compressor or 

Generator Drive
(medium, large cylinders)

Balanced Piston Forces
(Fast Slew Rates with dump valves)

(Used with external simplex, or 
redundant dump valves)

VariStroke-I 
with Dump Valves

Double
Acting

or
Compressor or 

Generator Drive
(medium, large cylinders)

Balanced Piston Forces
(Fast Slew Rates, Includes Simplex

Dump Valves)

VariStroke-II
Double 
Acting

or
Compressor or 

Generator Drive
(large cylinders)

Balanced Piston Forces
(Fast Slew Rates, Network Comm)
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VariStroke Model Selection Guide – Single-Acting Models

Model Servo Picture Primary Applications Application Notes

VariStroke-GI
Single
Acting

or
Generator Drive

(small, medium cylinders)
(control & trip valves)

Spring Return Force
(Sold with or without internal 

spring)

VariStroke-GI
with Dump Valve Ports

Single 
Acting

or

Generator or 
Compressor Drive

(medium, large cylinders)
(control & trip valves)

Spring Return Force
(Fast Slew Rates with dump valves)

(External simplex, or redundant dump 
valves required)

VariStroke-GI 
with Dump Valves

Single
Acting

or

Generator or 
Compressor Drive

(medium, large cylinders)
(control & trip valves)

Spring Return Force
(Fast Slew Rates, Includes Simplex

Dump Valves)

VariStroke-DX Skid
Single
Acting

Critical Compressor 
Drive 

(small, medium, large 
cylinders)

(control & trip valves)

Redundant VS-GI Servos
(On-line repairable)

VariStroke Hydraulic 
Power Cylinder

Single  
Acting

Compressor or 
Generator Drive 

(small, medium, large 
cylinders)

(control & trip valves)

Rated for Zone 1 or 2 areas
(Head or Base Mounting
Internal Spring - Optional

Regional Repair)
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VariStroke-GI Configuration Options
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Different VariStroke-GI Applications & Configurations

Integrated Actuator Models Remote Servo Kit Models

Servo Only Models
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VariStroke-GI Overview – General View

Integrated Dual MLDTs 
Position Sensors

Chrome Plated  Cylinder

Triple Seal Technology, 
replaceable cartridge

Chrome plated  piston 
rod

Rotating  valve 
element/spool

Integrated Electronic 
Driver 

Valve return spring

Dry/Sealed Motor & 
Electronics

Return Spring
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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”, 6”, 8”,10 and 12” diameters 
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VariStroke-GI Driver Overview & System Connections
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VariStroke-GI Overview – Basic Hydraulic Diagrams

VariStroke-GI Hydraulic Diagram
Intergrated version

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

Inlet Steam 

Header

Redundant Speed Signals

Turbine Control

Control Valve 

Actuator

Generator

or

Compressor

or

Pump

Turbine Safety System

TS

TS PS

Analog or Discrete Signals

Drain

Trip Oil Header

QuickTrip

Trip Block

LS

Governor Valve Trip Command

T&T Valve Trip 

Commands & Solenoid 

Position Indication

AccumulatorValve Position & Trip 

Commands

Drain

T&T Valve Trip Command

T&T Valve Closed Indication

T&T 

Valve

Trip System Includes:
• ProTechTPS
• QuickTrip
• Oil Operated Trip 

Valve

System Problems:
• 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
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VariStroke-GI 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



PROPRIETARY INFORMATION - © 2019 WOODWARD, INC. PAGE 15

VariStroke-GI Mounting Overview

Integrated Models

• Cylinder Base

• Cylinder Head

Remote Servo Models

• Servo 
 Base Mounting

• Cylinder 
 Base or Head Mounting

Servo Only Models

• Base Mounting

Top/Head Mounting,
4 threaded holes

Bottom/Base Mounting,
4 threaded holes

Bottom/Base Mounting,
3 threaded holes Bottom/Base Mounting,

3 threaded holes

Bottom/Base Mounting,
4 threaded holes

Top/Head Mounting,
4 threaded holes
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VariStroke-GI Wiring Diagram (Label)

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.

Accepts redundant 24Vdc 
inputs

Accepts redundant 
demand inputs

from 1 or 2 controllers



PROPRIETARY INFORMATION - © 2019 WOODWARD, INC. PAGE 17

VariStroke-GI Service Tool

User Friendly Service Tool Included

• Configure

• Calibrate

• Verify Response




