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TECHNICAL BULLETIN

Limitorque® TriVAX®
Compact Scotch Yoke

Electrohydraulic Valve Actuator
Operating angle 90°

Experience In Motion
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TriVAX Compact Scotch Yoke

Get the benefits of two leading actuator

technologies in one

The Limitorque TriVAX Compact Scotch Yoke actuator combines
the infrastructure simplicity of electric actuators with the key
advantages of hydraulic actuators, including mechanical fail-safe
action, high operating speeds and high operating torques.

Installation is simple because the actuators only require electric
power — no high-pressure oil system is necessary. The
actuator’s self-contained oil system operates under vacuum
conditions with zero leakage, reducing contamination and
eliminating the need for external piping.

Fully integrated operation and diagnostic tools are available,
making it very easy to integrate safety functions or quick-
operation features. The TriVAX actuator also offers you industry-
leading versatility, with the ability to assemble it in any position.

Designed for safety

TriVAX Compact Scotch Yoke valve actuators are available in fail
close- and fail open-spring return configurations. The operating
spring-ending force for linear actuators is between 4 to 16 kN,
while quarter-turn actuators are able to apply spring-ending
torques from 500 to 6000 Nm. They're suitable for hazardous
areas requiring protection levels to ATEX Il 2 G/D Ex d IIC T4/
IP67. The standard weather protections are IP65 and IP67.
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Electric power, hydraulic performance

The TriVAX Compact Scotch Yoke actuator is a fully integrated
actuator with a hydraulic spring cylinder driven by a high-
pressure electrohydraulic power unit. The spring is coupled

to the motor drive train during normal operation, but can also
disengage to intervene in fail-safe scenarios. The actuator is
operated by an electronic control unit with an intuitive, user-
friendly, human-machine interface (HMI) that remains upright in
any configuration.

Features
e Completely self-contained, zero-leakage hydraulic system

e Compact design

® Tubeless architecture

e Integrated safety functions (fail-safe/ESD)
e Simple installation

e Assemble in any position

e | ow electric power consumption

e Separate terminal compartment

e Modular construction

Benefits
e Plug and work — easy installation and intuitive handling

e Reliable and efficient operation

¢ Diverse application possibilities with a single product platform
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Characteristics

3 ph/400 V/50/60 Hz

Operating voltage
¥ S . For all other voltages, contact manufacturer.

Tolerances Voltage = 10%; frequency: = 5%
Power consumption 770 Wat 50 Hz
930 W at 60 Hz
Position accuracy + 2% of control range/full stroke (positioning)
Ambient temperature -25°C to 70°C (-13°F to 158°F)
Protection class IP 65/IP 67
Explosion protection ATEX Ex 12G/D EEx d IIC T4/IP67

DIN EN ISO 12944-2 category C3 (medium)
Optional: DIN EN ISO 12944-2 category C5M

Manual operation Hand pump (optional)

Corrosion protection

Mounting position Each position possible

5 years / up to 10,000 cycles (switching) / 1,800,000 starts (positioning)
Number of cycles / starts depends on actuator size

Lifetime 10 years / 2x DIN EN 15714-2 (up to 20,000 cycles / 3,600,000 starts)

SIL 2 for FS mechanic
SIL 3 for systemic integrity

Maintenance period

SIL
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Inputs/outputs and actuator sizes

Control Configuration On/Off

4 x digital input 24 V DC (solid state) externally powered
Open / Stop / Close

Inputs Function programmable
1 x Input ESD (function: 1001)
4 x Relais output programmable
Outputs 1 x monitor-Relais (change-over-contact)

1 x output (change-over-contact) ESD ready

Auxiliary voltage

24V DC /200 mA to supply the digital inputs; isolated from internal electronics

Optional modules

Module with four additional digital outputs (programmable)
Analog output 4-20 mA (position retransmission)

2 x input ESD (function: 1002)

3 x input ESD (function: 2003)

Control Configuration

Positioning

4 x digital input 24 V DC (solid state) externally powered
Open / Stop / Close

Inputs Function programmable
1 x input ESD (function: 1001)
1 x analog input 4-20 mA (setpoint position)
4 x Relais output programmable
T 1 x monitor-Relais (change-over-contact)

1 x output (change-over-contact) ESD ready
1 x analog output 4-20 mA (position retransmission)

Auxiliary voltage

24V DC / 200 mA to supply the digital inputs; isolated from internal electronics

Optional modules

Module with four additional digital outputs (programmable)
Bus systems: in preparation

2x input ESD (function: 1002)

3x input ESD (function: 2003)

Actuator Size Scotch Yoke 2003
Torque quarter-turn [Nm] spring ending 434 Nm 910 Nm 1861 Nm 3911 Nm 5518 Nm
Operating angle 90° / mechanically adjustable +/- 5° in each end position
Operating time ttandard @ 90° 15 sec 15 sec 29 sec 60 sec 110 sec
Fast operating @ 90° < 1sec/90° < 1sec/90° < 1sec/90° < 2sec/90° < 3sec/90°
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Control configuration

Control Configuration On/Off

Functional scope

TriVAX Compact Scotch Yoke

Open/Close

Duty cycle

S2 - 10 min

Intuitive human-machine interface

Selector switch local/off/remote (padlockable)
4 x soft-key-push-button
Display for visualization of actuator status, configuration and parametrizing, diagnostics

Digital inputs/outputs

Digital inputs

4 (24 VDC)
Configurable for latched operation, push-to-run operation or two-wire control
1 x ESD (1001)

Digital outputs

4 relay outputs — volt-free

Configurable as "make" or "break" contacts for status signals
1 x monitor Relais (change-over-contact)

1 x ESD ready (change-over-contact)

Position detection

v

Mech. position indication

Beacon

Junction box

Junction box to connect all components electrically

Manual operation Option
Quick-acting, spring-return function Option
Ex proof (ATEX) Option

Analog output Option

Control Configuration Positioning
Functional scope Positioning
Duty cycle S4 -25%

Position accuracy

2% full stroke

Intuitive human-machine interface

Selector switch local/off/remote (pad-lockable)
4 x soft key push-button
Display for visualization of actuator status, configuration and parametrizing, diagnostics

Digital inputs/outputs

Digital inputs

4 (24 VDC)
Configurable for latched operation, push-to-run operation or two-wire control
1 x ESD (1001)

Digital outputs

4 relay outputs — volt-free

Configurable as "make" or "break" contacts for status signals
1 x monitor Relais (change-over-contact)

1 x ESD ready (change-over-contact)

Analog inputs/outputs

Analog input

1x4-20 mA

Analog output

1x 4-20 mA
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Control configuration

Control Configuration Positioning
Position detection v
Mech. position indication Beacon
Junction box Junction box to connect all components electrically

Manual operation Option

Quick-acting, spring-return function Option

Ex proof (ATEX) Option

Fieldbus Option (in preparation)

Availability Control Function/Function

Function Functional Scope Control
On/Off Positioning

Open/Close v v
Positioning - v
Digital inputs v v
Digital outputs v v
Analogue input - v
Analogue output o v
Auxiliary voltage v v
Human-machine interface v v
Mech. position indication v v
Position detection v v

Availability Control Function/Option

Functional Scope Control

On/Off Positioning

Manual operation o (e}

Additional digital outputs (o] (e}
Fieldbus - in preparation

Ex proof (ATEX) (e} o)

SIL (e] o

Quick-acting, spring-return function O O
Ambient temperature: arctic in preparation in preparation

Legend:

v Available as standard

O Available as an option on special request
= Not available
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Terminal block

1123 145
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Terminal block

Operating voltage — terminals 1-5

‘ L1-L2-L3 + ground wire + N ‘

Digital inputs and aux. voltage — terminals 31-37

DI1: open
Launched DI2: close
operation DI3: stop
Dl4: configurable
DI1: open
Digital inputs 1-4 Push-to-run DI2: close
Assignments depend on configuration operation DI3: configurable

Dl4: configurable

DI1: control input open/close
DI2: configurable
DI3: configurable
DI4: configurable

Two-wire control

Aux. voltage 24V DC, max. 200 mA

ESD inputs/outputs — terminals 71-77

1001: At low signal, ESD will be released.
ESD IN — 1-3input 24 VDC Option 1: 1002: At low signal at minimum one input, ESD will be released.
Option 2: 2003: At low signal at minimum two inputs, ESD will be released.

When ESD monitoring is active, a message is displayed,

Sl s T O LA which means changeover relay.

Volt-free outputs — terminals 41-48

DO1: end pos. OP

o DO2: end pos. CL
Digital inputs 1-4 Default values

Assignments depend on configuration DO3: actuator moves

DO2: selector switch local

A message displayed means changeover relay,

B ERE when remote control of actuator is not possible.

Analog inputs/outputs — terminals 11-14

Analog input Setpoint of actuator position

Analog output Retransmission of actual actuator position
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Dimensions
| A
\ /%f" ‘Tﬁ [ T]
i f =

B1 B2 (mm)

(mm) (mm)
1 500
2 994 211 604 500 247 240 125 165 4xM12x 20 4 x M20 x 30
3 515 483
4 690

1440 314 1126 351 307 254 298 8xM16 x 24 8 x M20 x 30
5 690
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Dimensions — connecting flanges

174

48 x 170 28 14 181
191
450
475

98 x 265 55 28
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Possible configurations— interfaces and diagnostics

Digital inputs

Block local operation

Start partial stroke test

Configurable as active high or low outputs
Error ack

Interlock remote

Volt-free inputs

Calibration complete

Local blocking active

Position open

Position closed

Actuator moves

Failure

Maintenance required

Out of specification

Configurable as active high or low outputs
Functional check

Selector local

Selector remote

Selector null

Partial stroke test not OK

Partial stroke test active

Partial stroke test OK

Acuator ready

Analog input

Threshold control

Positioner
Partial stroke test
PST direction Open or close
PST stroke 3-99%
PST reference value TriVAX 1300 Ref. characteristic/max. limit
PST tolerance 0-100%
PST activation Control room/time interval 1 — 999 days
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Wiring proposal

TriVAX Compact Scotch Yoke

PE 1 114403
L1 2 2
MAINS L2 3 3
SUPPLY 3 2 1
5 5
SoLL- 11 4.J409 Ty
4 20mA
SoLL+ 12 El ouT
IST- 13 2 e
Loy '84 zZomA
0 157+ 14 1
DIN_COM ER] 714407
E
DIN4 EH 3
=
[E
DIN3 33 il
=24V L
[E
DINZ 34 4
=
[E
DINI 35 3
EL 2
FUX_GND
37 1
AUX_24V
REL_MON_cCOM 41 g J40¢®
J—zw AEL_MON_FAIL 42 7
REL_MON_RDY 43 5
L 4
REL_COM 44 5
REL4_NO 45 4
RELI_ND 46 3
== z4av
RELZ_NO 47 2
RELI_NO 48 1
L 4
J413
51 5
2z : EXTENSION
gj g BOARD 2
55 1
oy NEELE:
62 3
EXTENSION
63 2 BOARD 1
64 1
ESD_MON_COM 71 7 4405
ESD_MON_FATIL 72 6
z4v
ESD_MON_RDY 73 5
®
ESD_IN_COM 74 4
J—zw ESD_IN_3 75 3
)
K P E
7
ESD_IN2 786 z |
R o
K d
7
ESD_IN1 77 1
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Ordering code

TriVAX Compact Scotch Yoke

TriVAX
Code Description Comment
X
Actuator
1 TriVAX compact linear
2 TriVAX compact quarter-turn Scotch yoke
Function
2 On/Off
3 Positioning

Safety Function

FS mechanic OP — ESD 1001

FS mechanic CL — ESD 1001

FS mechanic OP — ESD disabled

FS mechanic CL — ESD disabled

Linear: CL = piston extended

Quarter-turn: clockwise to close

FS mechanic OP iavers;— ESD 1001 9
FS mechanic CL invers — ESD 1o012—]

FS mechanic OP invers — ESD disabled

FS mechanic CL invers — ESD disabled

FS mechanic OP invers — ESD 1002

FS mechanic CL invers — ESD 1002

FS mechanic OP invers — ESD 2003

FS mechanic CL invers — ESD 2003

Linear: CL = piston retracted

Quarter-turn: counter-clockwise to close

FS mechanic OP — ESD 1002

FS mechanic CL — ESD 1002

FS mechanic OP — ESD 2003

ZIS]FrXMmMOO0W >» o o0 N o ua s

FS mechanic CL — ESD 2003

Linear: CL = piston extended

Quarter-turn: counter-clockwise to close

Operating Force/Size

Linear Quarter-turn
1 4 kN 500 Nm
2 8 kN 1000 Nm
3 16 kN 2000 Nm
4 4000 Nm
5 6000 Nm
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Jacqueline- same question here- does invers need to be translated? What does this mean?

u1ds_gga
Notiz
Invers(e) means, that the actr works in the inverted direction as described in "Comments"
Normal operation direction: QT = CW to Close
Inverse operation direction: QT = CCW to Close
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Ordering code

Stroke
Code Description Comment
- Quarter-turn actuator, 90°
D 150 mm
300 mm

Voltage
1 3 ph / 400V / 50/60 Hz
2 1 ph/ 230V /50/60 Hz
3 3 ph/ 480V /50/60 Hz Not yet available
4 1 ph/ 110V /50/60 Hz

Protection Class/Approval

A SIL/ IP65

B SIL / ATEX

M P65

N ATEX
Temperature Range
‘ 1 ‘ Standard -25°C to 70°C (-18°F to 158°F)
Fieldbus/Remote Control

Without

Module: four volt-free outputs

Module: 1 analog output

O | W|>» | o

Module combination: A + B
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Ordering code

Mounting Orientation Cable Entries

Code Description Comment
0° Standard quarter-turn
B 90° Standard linear
C 180°
D 270°

Optional Features

0 Without

1 Hand pump

2 Trip Quick-acting, spring-return time (adjustable)
3 Hand pump + trip

Electric/Mechanic Connection

1 Cable entry metric / mech. connection standard (see dimensional drawing)

5 Cable entry NPT (with adaptors) / mech. connection standard (see dimensional drawing)

Corrosion Protection

1 Standard Acc. ISO 12944-2 C3
2 Off-shore Acc. ISO 12944-2 C5M
6 Special color Customized
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USA

Flowserve Flow Control Division
1350 N. Mountain Springs Parkway
Springville, UT 84663

USA

Phone: +1 801 489 8611

Fax: +1 801 489 3719

Austria

Flowserve Control Valves GmbH
Kasernengasse 6

9500 Villach

AUSTRIA

Phone: +43 (0) 4242 41181 -0
Fax: +43 (0) 4242 41181 - 50

India
Flowserve India Controls Pvt Ltd.
Plot # 4, 1A, Road #8 EPIP

Whitefield Bangalore, Karnataka, 560066

INDIA
Phone: +91 80 40146200
Fax: +91 80 28410286

China

Flowserve Fluid Motion and
Control (Suzhou) Co., Ltd.
No. 35, Baiyu Road

Suzhou Industrial Park
Suzhou, Jiangsu Province
PR. 215021

CHINA

Phone: +(86 512) 6288 8790
Fax: +(86 512) 6288 8736

Singapore

Flowserve Pte. Ltd.

12 Tuas Avenue 20
Singapore 638824
REPUBLIC of SINGAPORE
Phone: +65 6879 8900
Fax: +65 6862 4940

Saudi Arabia

Flowserve Abahsain Flow Control Co., Ltd.

Makkah Road, Phase 4

Plot 10 & 12, 2" Industrial City
Dammam

KINGDOM of SAUDI ARABIA
Phone: +966-3-857 3150

Fax: +966-3-857 4243

United Arab Emirates
Flowserve Gulf FZE

Building S 10112, South Zone One
Jebel Ali Freezone

P.O. Box 17678

Dubai

UNITED ARAB EMIRATES

Phone: +971 4 8153300

Fax: +971 4 8807190

Flowserve Corporation

5215 North O’Connor Bivd.
Suite 2300

Irving, Texas 75039-5421 USA
Telephone: +1 937 890 5839
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Flowserve Corporation has established industry leadership in the design and manufacture of its products.
When properly selected, this Flowserve product is designed to perform its intended function safely during its
useful life. However, the purchaser or user of Flowserve products should be aware that Flowserve products
might be used in numerous applications under a wide variety of industrial service conditions. Although
Flowserve can provide general guidelines, it cannot provide specific data and warnings for all possible
applications. The purchaser/user must therefore assume the ultimate responsibility for the proper sizing and
selection, installation, operation, and maintenance of Flowserve products. The purchaser/user should read
and understand the Installation Instructions included with the product, and train its employees and contractors
in the safe use of Flowserve products in connection with the specific application.

While the information and specifications contained in this literature are believed to be accurate, they are
supplied for informative purposes only and should not be considered certified or as a guarantee of satisfactory
results by reliance thereon. Nothing contained herein is to be construed as a warranty or guarantee, express
or implied, regarding any matter with respect to this product. Because Flowserve is continually improving and
upgrading its product design, the specifications, dimensions and information contained herein are subject to
change without notice. Should any question arise concerning these provisions, the purchaser/user should
contact Flowserve Corporation at any one of its worldwide operations or offices.

©2019 Flowserve Corporation. All rights reserved. This document contains registered and unregistered
trademarks of Flowserve Corporation. Other company, product, or service names may be trademarks or
service marks of their respective companies.



