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General
Precautions

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

Practice all plant and safety instructions and precautions.

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

A\

Revisions

This publication may have been revised or updated since this copy was produced.
The latest version of most publications is available on the Woodward website.

http://www.woodward.com

If your publication is not there, please contact your customer service
representative to get the latest copy.

A\

Proper Use

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

A\

Translated
Publications

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

The original source of this publication may have been updated since this
translation was made. The latest version of most publications is available on the
Woodward website.

www.woodward.com/publications

Always compare with the original for technical specifications and for proper and
safe installation and operation procedures.

If your publication is not on the Woodward website, please contact your customer
service representative to get the latest copy.

Revisions— A bold, black line alongside the text identifies changes in this publication since the

last revision.

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

undertaken.

Manual 26823
Copyright © Woodward, Inc. 2014 - 2023
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Important Definitions

Warnings and Notices

safety messages that follow this symbol to avoid possible injury or death.

f This is the safety alert symbol used to alert you to potential personal injury hazards. Obey all

e DANGER - Indicates a hazardous situation, which if not avoided, will result in death or serious injury.
e WARNING - Indicates a hazardous situation, which if not avoided, could result in death or serious

injury.

) CAUTION - Indicates a hazardous situation, which if not avoided, could result in minor or moderate

injury.

e NOTICE - Indicates a hazard that could result in property damage only (including damage to the

control).

e IMPORTANT - Designates an operating tip or maintenance suggestion.

Overspeed /
Overtemperature /
Overpressure

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.

Personal Protective
Equipment

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

Eye Protection

Hearing Protection

Hard Hat

Gloves

Safety Boots

Respirator

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

Start-up

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

Woodward
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Electrostatic Discharge Awareness

Electronic controls contain static-sensitive parts. Observe the
NOT’CE following precautions to prevent damage to these parts:
e Discharge body static before handling the control (with power to
Electrostatic the control turned off, contact a grounded surface and maintain
Precautions cont_act while hand_ling the control). _ _
e Avoid all plastic, vinyl, and Styrofoam (except antistatic
versions) around printed circuit boards.
e Do not touch the components or conductors on a printed circuit

board with your hands or with conductive devices.

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

82715, Guide for Handling and Protection of Electronic Controls,

Printed Circuit Boards, and Modules.

Follow these precautions when working with or near the control.
1. Avoid the build-up of static electricity on your body by not wearing clothing made of synthetic
materials. Wear cotton or cotton-blend materials as much as possible because these do not store
static electric charges as much as synthetics.
2. Do not remove the printed circuit board (PCB) from the control cabinet unless absolutely necessary.
If you must remove the PCB from the control cabinet, follow these precautions:
¢ Do not touch any part of the PCB except the edges.
¢ Do not touch the electrical conductors, the connectors, or the components with conductive
devices or with your hands.

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

Woodward 4
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Regulatory Compliance

International Compliance

IECEx: This suitability is a result of IECEx compliance of the
individual components as follows:

LVDT per IECEX ITS 10.0031 Ex IIC T3 Ga

Servo Valve per IECEx KEM 10.0041X Ex ia lIB/IIC T4 Ga,
Exia lIB/IIC T3 or T4 Gb, EXnA IIC T3 or T4 Gc

Solenoid per IECEx SIR 11.0102X Ex d 1IB T3 Gb, Ex Na
IIC T3 Gc

J-box per IECEx PTB 08.0006 Ex d e ia [ia] mb [IC T6, T5, T4, Gb

SIL Compliance:
SIL certification is available for specific Woodward item numbers. Please contact a Woodward
representative for assistance.

SonicFlo™ Gas Fuel Control Valve — Certified SIL 3 Capable for safe
position fuel shutoff function in safety instrumented systems. Evaluated to
IEC 61508 Parts 1-7. Refer to the instructions of this Installation and
Operation Manual, Chapter 5 — Safety Management — Safe Position Fuel
Shutoff Function.

SIL Certificate WOO 17-04-071 C001

Link to exida SIL 3 Certification

Special Conditions for Safe Use

Wiring must be in accordance with IECEx Zone 1 Category 2 wiring methods as applicable, and in
accordance with the authority having jurisdiction.

Special Conditions for IECEx Compliance:

e If the servo valve has been used in an nA application, it cannot be subsequently safely used in an ia
application.

e When installed in a Zone 1 application, wires to the servo valve and LVDT must be installed with
barriers per instructions in this manual.

Field Wiring must be suitable for at least 100 °C.

The ambient temperature range for this valve is —29 to +82 °C.

The risk of electrostatic discharge is reduced by permanent installation of the valve, proper connection to
the protective earth (PE) terminals, and care when cleaning. The valve should not be cleaned unless the

area is known to be
non-hazardous.

Woodward 5
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EXPLOSION HAZARD—Do not connect or disconnect while circuit is
live unless area is known to be non-hazardous.

Substitution of components may impair suitability for Zone 1
applications.

RISQUE D’EXPLOSION—Ne pas raccorder ni débrancher
tant que l'installation est sous tension, sauf en cas
I’'ambiance est décidément non dangereuse.

La substitution de composants peut rendre ce matériel
inacceptable pour les emplacements de Zone 1.

Woodward 6
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Chapter 1.
General Information

Introduction

The SonicFlo valve controls the flow of gas fuel to the combustion system of an industrial or utility gas
turbine. The unique design yields a linear flow characteristic unaffected by discharge pressure up to a
pressure ratio (P2/P1) of at least 0.8. The design also integrates the valve and actuator into a compact
assembly. The key characteristics of this valve are a highly linear critical gas flow versus stroke
relationship at constant upstream pressure. The integral actuator is a single-acting spring-loaded design
for failsafe operation. The actuator includes an onboard hydraulic filter for last chance filtration of the fluid
to ensure reliability of the servo valve and actuator. The servo valve is electrically redundant with triple
coil design. Feedback for the actuator is provided by a dual coil, dual rod LVDT (linear variable differential
transformer) directly coupled to the hydraulic piston.

Figure 1-1. SonicFlo Gas Fuel Control Valves (27, 3”)

Woodward 7



Manual 26823

Released

SonicFlo Gas Fuel Control Valve with Electric Trip

Table 1-1. Control Valve Functional Characteristics

Valve Type

Two Way—Right Angle per ASME B16.34-1996

Trim Configuration

Exponential (to yield linear flow with decreasing pressure differential)

Type of Operation

Run—Valve Open
Trip—Valve Closed

Fluid Ports

ASME B16.5-1996 Class 300 flanges
Size 2, 3,4, 6inch (51, 76, 102, 152 mm)

Flowing Media

Natural gas

Maximum Gas Pressure

250 to 500 psig/1724 to 3448 kPa (working at 450 psig/3103 kPa)

Valve Proof Pressure Level

Per ANSI B16.34, ANSI B16.37/ISA S75.19

Minimum Valve Burst Pressure

3700 psig/25 510 kPa (based on 740 psig/5102 max working
pressure of class 300 flange)

Gas Filtration

25 um absolute at 75 beta requirement

Gas Temperature

0 to +400 °F (18 to +204 °C)

Valve Port Sizes
and Available Cg’s

2’ (50 mm)—Cg = 650, 1200
3” (75 mm)—Cg = 1500, 2000, 2900

Flow Characteristics

+3% Cg deviation of point from 10% to 100% stroke

Valve Ambient Temperature

—20 to +180 °F (=29 to +82 °C)

Shut-off Classification

Class IV per ANSI B16.104/FCI 70-2
(0.01% of rated valve capacity at full travel measured with air at
50 psid/345 kPa)

External Leakage

None

Inter-seal Vent Leakage

< 20 cc/min as shipped

Position Accuracy

+1% of full scale
(Over £25 °F/x14 °C deviation from calibration)

Position Repeatability

+0.5% of point over range of 10% to 100%

Hydraulic Fluid Type

Petroleum based hydraulic fluids

Maximum Hydraulic Supply

Pressure

1200 to 1700 psig/8274 to 11 722 kPa (design at 1600 psig/11 032
kPa)

Proof Test Fluid Pressure Level

2550 psig/17 582 kPa minimum per SAE J214

Minimum Burst Fluid Pressure

4250 psig/29 304 kPa minimum per SAE J214

Fluid Filtration Required

10-15 um absolute

Hydraulic Fluid Temperature

+50 to +150 °F (+10 to +66 °C)

Trip Time

Less than 0.200 s

Slew Time

0 to 100% in 0.1 to 0.8 sec

Design Availability Objective

Better than 99.5% over an 8760 hour period

Hydraulic Fluid Connections

Supply pressure—0.750-14 UNF straight thread port (—8)
Drain pressure—1.312-20 UNF straight thread port (—16)

Sound Level

<100 dB at max flow conditions

Vibration Test Level

0.5 gp 5-100 Hz sine wave
Random 0.01500 gr?/Hz from 10 to 40 Hz ramping down to 0.00015
gr3/Hz at 500 Hz

Shock

Limited to 30 g by servo valve

Servo Input Current Rating

—7.2 to +8.8 mA (null bias 0.8 £ 0.32 mA)

Hydraulic Fluid Contamination

Level

Per ISO 4406 code 18/16/13 max
Code 16/14/11 preferred

Trip Solenoid Voltage

90-140 Vdc (125 Vdc nominal)

Materials

Woodward certifies that our SonicFlo line of Gas Fuel Control Valves
is designed and manufactured such that all wetted materials that
experience a tensile stress are compliant with the thermo-
mechanical requirements of NACE MR0175/ISO 15156 and
MRO0103.
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WIRING CONDUIT
NO LIFT. NO STEP.
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2197 3442 181.02 235.27
6260
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3 INCH, CLASS 300 FLANGE
PER ANSI B16.5
INLET FLANGE
. . . » .
Figure 1-3b. Outline Drawing (3” Control Valve with Dual-Entry Box)
Woodward 12



Manual 26823

Released

SonicFlo Gas Fuel Control Valve with Electric Trip

_ __HIGH DELTA P
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Al B e SERVOVALVE
COMMAND SIGNAL
O SOLENOID VALVE
~ ,?\l T1I COMMAND SIGNAL
— I LWDT EXITATION
< ove AND FEEDBALCK
| SIGNAL
FUEL DRAIN X
INLET [}
% = DUTLET 562-036
- - T 06-11-13
Figure 1-4. Hydraulic Schematic Circuit
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Figure 1-5. Wiring Diagram — Dual-Entry Conduit Box
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Chapter 2.

Description
|

Triple Coil Electrohydraulic Servo Valve Assembly

The hydraulic actuator assembly uses a two-stage hydraulic servo valve to modulate the position of the
actuator output shaft and thereby control the gas fuel valves. The first stage torque motor utilizes a triple-
wound coil, which controls the position of the first and second stage valves in proportion to the total
electric current applied to the three coils.

If the control system requires a rapid movement of the valve to send more fuel to the turbine, total current
is increased well above the null current. In such a condition, control port PC1 is connected to supply
pressure. The flow rate delivered to the piston cavity of the actuator is proportional to the total current
applied to the three coils. Thus, the opening velocity is also proportional to the current (above null)
supplied to the torque motor.

If the control system requires a rapid movement to close the gas fuel valve, the total current is reduced
well below the null current. In such a condition, port PC1 is connected to the hydraulic drain circuit. The
flow rate from the piston cavity to drain is proportional to the magnitude of the total current below the null
value. Thus, the closing velocity is also proportional to the current (below null) supplied to the torque
motor.

Near the null current, the four-landed valve isolates the control port from the hydraulic supply and drain,
balancing the piston pressure against the spring to maintain a constant position. The control system,
which regulates the amount of current delivered to the coils, modulates the current supplied to the coil to
obtain proper closed loop position of the valve.

NE EN

SR %
[

e

Figure 2-1. Servo Valve Cutaway
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Trip Relay Valve Assembly

The SonicFlo valve uses a solenoid-operated trip relay circuit to operate a high capacity, three-way, two-
position, hydraulically operated valve. This trip relay circuit consists of four functional elements: the trip
relay solenoid valve, the trip relay supply orifice, the hydraulically operated trip valve, and the trip relay
volume.

In the normal run mode, the trip relay solenoid valve is closed, which prevents the trip relay volume from
bleeding to the hydraulic return. As a result, high-pressure oil is fed into the trip relay circuit through the

supply orifice, which quickly pressurizes the trip circuit to supply pressure. When the trip circuit pressure
increases above 1100 kPa (160 psig), the three-way relay valve shifts position so that the common port

connects the control port of the servo-valve to the lower piston cavity of the actuator, allowing the servo-
valve to position the throttle valve.

The solenoid valve opens when it is de-energized. Opening the solenoid valve causes the trip circuit to be
connected to drain. This in turn causes the three-way relay valve to shift position so that the common port
is connected to the hydraulic drain circuit, and isolated from the hydraulic supply. As the pressure falls
within the lower piston cavity, the return spring rapidly returns the valve plug to the downward position,
closing the control valve and shutting off fuel to the engine.

Hydraulic Filter Assembly

The valve is supplied with an integrated, high-capacity filter. The broad range filter protects the internal
hydraulic control components from large oil-borne contaminants that might cause the hydraulic
components to stick or operate erratically. The filter is supplied with a visual indicator which shows when
the recommended pressure differential has been exceeded and thus replacement of the element is
necessary.

LVDT Position Feedback Sensors

The SonicFlo control valves use a dual-coil, dual-rod LVDT for position feedback. The LVDT is factory set
to give 0.7 Vrms feedback at minimum position and 3.5 Vrms feedback at maximum position, when
supplied with 7 Vrms excitation at 3000 Hz.
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Chapter 3.

Installation
]

General

See the outline drawings (Figures 1-2 & 1-3) for:
Overall dimensions

Process piping flange locations

Hydraulic fitting sizes

Electrical connections

Lift points and center of gravity

Weight of the valve

Installation attitude does not affect actuator or fuel valve performance, but a vertical position is generally
preferred to conserve floor space as well as ease of making electrical, fuel, and hydraulic connections
and changing the hydraulic filter element. The gas fuel control valve is designed for support by the piping
flanges alone; additional supports are neither needed nor recommended. Do not use this valve to provide
support to any component other than the piping to which it is directly connected.

The orientation of the visual position indicator may be changed to accommodate surrounding
obstructions, if any. See Chapter 4 for instructions to change the orientation.

EXPLOSION HAZARD—The surface temperature of this valve
approaches the maximum temperature of the applied process media.
It is the responsibility of the user to ensure that the external
environment contains no hazardous gases capable of ignition in the
range of the process media temperature.

External fire protection is not provided in the scope of this product. It
is the responsibility of the user to satisfy any applicable
requirements for their system.

Do not operate the valve without proper support for the diverging
sleeve. IF BENCH TESTING THE VALVE, ENSURE THAT ASME/ANSI
RATED FLANGES ARE GASKETED AND INSTALLED OVER THE
INLET AND DISCHARGE FLANGES WITH THE BOLTS PROPERLY
TORQUED. The diverging sleeve screws by themselves are not
designed to hold pressure loads. Failure to comply with this warning
may result in personal injury. Do not place hands inside valve body
during inspection, cleaning, or operation.

Woodward 18



Released

SonicFlo Gas Fuel Control Valve with Electric Trip

DIVERGING
SLEEVE
SCREWS -
DO NOT
PRESSURE
LOAD!

Figure 3-1. lllustration of Diverging Sleeve Screws

Diverging Sleeve assembly screws are not designed to hold pressure loads. If bench testing, do not
apply pressure to the valve without ANSI flanges (see below figures).

Figure 3-2. lllustration of Raised Face Style Diverging Sleeve

Raised Face style diverging sleeves should be secured with a blind flange when bench testing
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Figure 3-3. lllustration of Extension Style Diverging Sleeve

Extension style diverging sleeves should be secured with a threaded or weld neck style flange when
bench testing

Due to typical noise levels in turbine environments, hearing
protection should be worn when working on or around the SonicFlo

valve.

Do not lift or handle the valve by any conduit. Lift or handle the valve
only by using the eyebolts. Use a “Y” type lifting configuration to

prevent damage to the LVDT conduit.

The surface of this product can become hot enough or cold enough
to be a hazard. Use protective gear for product handling in these
circumstances. Temperature ratings are included in the specification
section of this manual.

Unpacking

The valve is shipped in an airtight bag with desiccant to ensure a non-corrosive environment. We
recommend that the valve be kept in its shipping container until installation. If the valve is to be stored for
extended periods of time, encase the valve in an airtight container with desiccant.

Piping Installation

Refer to ASME B16.5 for details of flange, gasket, and bolt types and dimensions. The gas fuel control
valve is designed for support by the piping flanges alone; additional supports are neither needed nor
recommended.

This is a 90° angle valve. Verify that the process piping centerline-to-flange-face dimensions meet the
requirements of the outline drawings (Figures 1-2 through 1-9) within standard piping tolerances. The
valve should mount between the piping interfaces such that the flange bolts can be installed with only
manual pressure applied to align the flanges. Mechanical devices such as hydraulic or mechanical jacks,
pulleys, chain-falls, or similar should never be used to force the piping system to align with the valve
flanges.

Woodward 20



Released

Manual 26823 SonicFlo Gas Fuel Control Valve with Electric Trip

ASTM/ASME grade bolts or studs should be used to install the valve into the process piping. The length
and diameter for Class 300 flanges shall conform to the following table according to the valve flange size.

Table 3-1. Class 300 Flange Bolt and Stud Specifications

Nominal Number of Diameter of Machine
Pipe Size Bolts Bolts Stud Length  Bolt Length
1 inch/ 4 5/8 inch/ 3.00 inch/ 2.50 inch/
25 mm 16 mm 76.2 mm 63.5 mm
2 inch/ 8 5/8 inch/ 3.50 inch/ 3.00 inch/
51 mm 16 mm 88.9 mm 76.2 mm
3inch/ 8 3/4 inch/ 4.25 inch/ 3.50 inch/
76 mm 19 mm 108.0 mm 88.9 mm
4 inch/ 8 3/4 inch/ 4.50 inch/ 3.75 inch/
102 mm 19 mm 114.3 mm 95.2 mm
6 inch/ 8 3/4 inch/ 4.75 inch/ 4.25 inch/
152 mm 19 mm 120.6 mm 108.0 mm
8 inch/ 12 7/8 inch/ 5.50 inch/ 4.75 inch/
203 mm 22 mm 139.7 mm 120.6 mm

Flange gasket materials should conform to ANSI B16.20. The user should select a gasket material which
will withstand the expected bolt loading without injurious crushing, and which is suitable for the service
conditions.

To prevent damage to the valve seals due to the extremely hot purge
NOT’CE temperature, do NOT insulate the valve or actuator. Insulation may
be used on the inlet horizontal leg of the pipe. There should be no
insulation around the outlet flange of the valve or the outlet riser
pipe. If the outlet riser pipe is longer than 6 diameters, insulation may

be used below the 6-diameter mark.

When installing the valve into the process piping, it is important to properly torque the stud/bolts in the
appropriate sequence in order to keep the flanges of the mating hardware parallel to each other. A two-
step torque method is recommended. Once the studs/bolts are hand tightened, torque the studs/bolts in a
crossing pattern to half the torque value listed in the following table. Once all studs/bolts have been
torqued to half the appropriate value, repeat the pattern until the rated torque value is obtained.

Table 3-2. Bolt Size Torque Specifications

Bolt Size Torque

5/8 inch/ 150-155 Ib-ft/
16 mm 203—210 N-m
3/4 inch/ 250-260 Ib-ft/
19 mm 339-353 N-m
7/8 inch/ 375-390 Ib-ft/
22 mm 508-529 N-m

Hydraulic Connections

Two hydraulic connections must be made to each valve: supply and return. The connections to the valve
are straight-thread O-ring style ports per SAE J514. The tubing up to the valve must be constructed to
eliminate any transfer of vibration or other forces into the valve.

Make provisions for proper filtration of the hydraulic fluid that will supply the actuator. The system filtration
should be designed to assure a supply of hydraulic oil with a maximum ISO 4406 contamination level of
18/16/13 and a preferred level of 16/14/11. The filter element included with the actuator is not intended to
provide adequate filtration over the entire life of the actuator.
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The hydraulic supply to the actuator is to be 0.500 inch (12.70 mm) tubing capable of supplying 10 US
gallons/min (18 L/min) at 1200-1700 psig
(827411 722 kPa).

The hydraulic drain should be 1.00 inch (25.4 mm) tubing and must not restrict the flow of fluid from the
valve. The drain pressure must not exceed 30 psig (207 kPa) under any condition.

Electrical Connections

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

Due to the hazardous location listings associated with this valve,
proper wire type and wiring practices are critical to operation.

Protective earth (PE) ground must be connected on the junction box
per the installation drawing to reduce the risk of electrostatic
discharge in a hazardous atmosphere.

Do not connect any cable grounds to “instrument ground”, “control

NO TICE ground”, or any non-earth ground system.

The use of cable with individually-shielded twisted pairs is recommended. All signal lines should be
shielded to prevent picking up stray signals from nearby equipment. Installations with severe
electromagnetic interference (EMI) may require shielded cable run in conduit, double-shielded wire, or
other precautions. Connect the shields at the control system side or as indicated by the control system
wiring practices, but never at both ends of the shield such that a ground loop is created. Wires exposed
beyond the shield must be less than 2 inches (51 mm). The wiring should provide signal attenuation to
greater than 60 dB.

Servo Valve Electrical Connection

When installed in Zone 1 application, using intrinsically safe method of protection, barriers must be
installed in a safe area per the wiring diagram Figure 1-6b (Moog Drawing G4400 Configuration 4). All
barriers which are part of the approved system configurations must be mounted and installed in
compliance with the barrier manufacturer’s requirements. Barriers supplied for the servo valve circuit are
dual-channel AC-type barrier, manufactured by MTL Instruments, Ltd.

Hazard area (field) wiring must meet the requirements of the barrier manufacturer or ISA (Instrument
Society of America) RP 12.6. Field wiring must be constructed using twisted, shielded pairs of at least 18
AWG (0.8 mm2) wire. Shield must be connected to earth ground only at the barrier strip.

LVDT Electrical Connection

When installing in a Zone 1 application using intrinsically safe method of protection, barriers must be
installed in a safe area per the wiring diagram Figure 1-6a (Sentech Drawing A607031-04). All barriers
must be mounted and installed in compliance with the barrier manufacturer’s requirement. Barriers
supplied for the LVDT circuit are manufactured by R. Stahl, Inc. The mains power of the control system
supplying the barriers must not exceed 250 Vrms with respect to earth.
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Cable parameters for the hazard area (field) wiring:
For Group IlIC:

C: 0.024 pF max

L: 0.17 mH max

L/R Ratio 11 max

Electric Trip Solenoid Connection
The electric trip solenoid valve must use wire suitable for at least 300 V.

Fuel Vent Port

There is a fuel vent port that must be vented to a safe location. In normal operation, this vent should have
zero leakage. However, if excessive leakage is detected from this vent port, contact a Woodward
representative for assistance.

Electronic Settings

Dynamic Tuning Parameters
It is imperative that the correct dynamic characteristics of this valve be input into the control system to
ensure that the operation of the valve/control system is within acceptable limits.

Null Current Adjustment

Every valve shipped contains documentation that gives the actual Null Current as measured by
Woodward. It is imperative that the control system null current match the as-measured current for each
valve in the system. Incorrect null current setting, with proportional control only, will result in position error.

Rigging Procedure

Inside the electrical enclosure of the valve, there is an adhesive label that contains the appropriate valve
position (as a percent of full stroke), the physical stroke (inches), and the corresponding LVDT feedback
signals for each LVDT (assuming 7.0 Vrms excitation at 3000 Hz).

Once the control system is connected to the valve and control of the valve is established, set the valve
command position to 10% of full stroke (15% for the 3.0 inch, 1500 Cg valve). Measure the feedback
voltage from each LVDT. Adjust the Offset in the feedback loop until the feedback voltage matches the
documented values (see the label inside the electrical enclosure) for that position. Adjust the command
position to 90% of full stroke. Adjust the Gain of the feedback loop until the LVDT feedback voltage
matches the documented values. Set the command position to close the valve. Verify that the valve is
closed visually and that the feedback voltage from the LVDT is 0.7 + 0.1 Vrms. This process may have to
be repeated to ensure the feedback voltages at both the 10% (15% for the 3.0 inch, 1500 Cg valve) and
90% command positions match the documented values.

S 1 f
i (1.-'LI1I'nSV"‘2)52H22*zetaSV.|'U'lfnSV)9+1 s
Mull Bias |
ntegrator

Fygain Oiffset Torque hotor Servovalve Transfer Fon Hydraulic
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Actuatar

0e
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Figure 3-4. Gas Fuel Control Valve Block Diagram
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2 & 3” valves 4 & 6” valves
Ksv nominal = 6.1 in3/sec/mA at 1600 psi 2.8 in3/sec/mA

supply; Ksv is proportional to
square root of supply, and constant with position.

Ksv = 8.1 in3/sec/mA 3.74 in3/sec/mA
in the opening direction in the opening direction
Ksv = 2.8 in¥/sec/mA 2.13 in¥/sec/mA
in the closing direction in the closing direction
ZetaSV = 0.7
WnSV = 502 rad/s (80 Hz); WnSV is proportional to square root of supply
Ac = 6.98 in? 6.55 in?
KL = 1.38 Vrms/inch
Servo Travel = 1.5 inches (1.14 inches for 3.0 inch, 1500 Cg valve)
TauL = 0.005 seconds (depends on excitation/demodulation)

Structures for PID Control

Intzgral Integrator Integral Inte grator

. Limit +5- 20% : Limit +5- 20%
Gain Gain K+
K Kp ot » pp—
Errar % Error % PID zum ( L FID %

Froportional
Gain

Froportional [ gain
Gain

Derivative D erivative

Gain

Figure 3-5. Structures for PID Control

Table 3-3. Recommended Control Gain Values for Different Control Types

Proportional
Control Proportional Proportional Integral
Gain Settings Control Integral Derivative
Kp=5; Kp=3; Ki=5; Kp=3; Ki=5;
Kd=0.01 or

Tau Lead = 0.01
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Chapter 4.
Maintenance and Hardware Replacement

Maintenance

Any cleaning by hand or with water spray must be performed while
the area is known to be non-hazardous to prevent an electrostatic
discharge in an explosive atmosphere.

The SonicFlo™ valve requires no maintenance or adjustment for operation.

Woodward recommends routine checks of the DP gauge on the filter assembly to verify that the filter is
not partially clogged. If the DP indicator shows red, the filter element needs to be replaced.

In the event that any of the standard components of the valve become inoperative, field replacement is
possible. Contact a Woodward representative for assistance.

Hardware Replacement

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

Substitution of components may impair suitability for Class I,
Division 2 or Zone 2 applications.

To prevent possible serious personal injury, or damage to equipment,
be sure all electric power, hydraulic pressure, and gas pressure have
been removed from the valve and actuator before beginning any
maintenance or repairs.

Do not lift or handle the valve by any conduit. Lift or handle the valve
only by using the eyebolts. Use a “Y” type lifting configuration to
prevent damage to the LVDT conduit.

Due to typical noise levels in turbine environments, hearing
protection should be worn when working on or around the SonicFlo
valve.

The surface of this product can become hot enough or cold enough
to be a hazard. Use protective gear for product handling in these
circumstances. Temperature ratings are included in the specification
section of this manual.

External fire protection is not provided in the scope of this product. It
is the responsibility of the user to satisfy any applicable
requirements for their system.
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To facilitate field replacement of items, spare parts should be kept on-site. See the outline drawing (Figures 1-2
through 1-9) for the locations of items. Contact Woodward for a complete list of field-replaceable parts and
additional instructions for their replacement.

Hydraulic Filter Assembly/Cartridge
The hydraulic filter is located on the hydraulic manifold. It is hanging directly under the servo valve.

Replacement of Filter Assembly:
1. Remove the four 0.312-18 socket head cap screws.

The filter contains a large amount of hydraulic fluid that may be |
“ IMPORTANT spilled during filter removal. H

Verify that two O-rings are present in the interface between the filter and the manifold.
Obtain a new filter assembly from Woodward.
Verify that two new O-rings are present in the new filter assembly.
Install the filter assembly onto the manifold assembly. Be sure to place the filter in the correct
orientation. See the outline drawing (Figures 1-2 through 1-9).
6. Install the four 0.312-18 cap screws through the filter and torque to
244-256 Ib-in (27.6—-28.9 N-m).
7. Check for external leakage upon pressurizing the hydraulic system.

ahrwnN

Replacement of Filter Cartridge:
1. Using a 1-5/16 wrench, loosen the bowl from the filter assembly.

“ IMPORTANT

Remove the filter element by pulling straight down from the rest of the assembly.

Obtain a new filter element from Woodward.

Lubricate the O-ring on the inside diameter of the cartridge with hydraulic fluid.

Install the cartridge into the assembly by sliding the open end of the cartridge onto the nipple.
Install the filter bowl onto the assembly. Tighten only by hand. Do not torque the bowl.

Check for external leakage upon pressurizing the hydraulic system.

The filter contains a large amount of hydraulic fluid that may be
spilled during filter removal.

Nogakwn

Trip Relay Valve Cartridge (for valves with trip option)
The trip relay valve cartridge is located in the trip relay block on top of the hydraulic manifold block, next
to the servo valve. See the outline drawings (Figures 1-2 through 1-9).

1. Using a 1-1/2 inch wrench (~38+ mm), loosen the trip relay valve from the trip relay block.
2. Slowly remove the cartridge from the trip relay block.

Hydraulic fluid may spill during cartridge removal.
“ IMPORTANT H

Obtain a new trip relay valve cartridge from Woodward.

Verify that all O-rings are present on the new cartridge.

Lubricate the O-rings with hydraulic fluid or petroleum jelly.

Install the cartridge into the trip relay block.

Torque to 80-90 Ib-ft (108-122 N-m).

Check for external leakage upon pressurizing the hydraulic system.

N R~W
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Servo Valve
The servo valve is located on the hydraulic manifold directly above the filter assembly. See the outline
drawing (Figures 1-2 through 1-9).

There could be a substantial amount of hydraulic fluid upon removal.
‘ IMPORTANT

The 2 inch valves contain an intermediate orifice plate.
‘ IMPORTANT

Remove the cover to the electrical junction box.

Disconnect the servo valve wires from the connector blocks labeled 1-6.

Loosen the conduit fittings from the electrical box and the servo valve.

Carefully remove the conduit from the servo valve and pull the wiring out of the conduit.

Remove the four 0.312-18 UNF socket head cap screws holding the servo valve to the manifold.

Verify that all four O-rings are removed from the interface between the manifold and the servo valve.

On units with an intermediate orifice plate, verify that the four O-rings between the servo valve and

plate are removed.

7. Obtain a replacement servo valve from Woodward and verify part number and revision with the
existing unit.

8. Remove the protective plate from the replacement servo valve and verify that O-rings are on all four
counter bores of the servo valve.

9. Place the replacement servo valve onto the hydraulic manifold. Be sure to orient the servo valve to
match the original orientation. Be sure that all four
O-rings remain in their proper location during assembly. On units with an intermediate orifice plate,
verify that the three O-rings on the underside of the orifice plate are in their grooves. Verify that the
plate is in the proper location by aligning the “P” and “T” on the side of the servo valve with the “P”
and “T” etched into the plate. Be sure to orient the servo valve/orifice plate to match the original
orientation. Be sure that all seven O-rings remain in their proper location during assembly.

10. Install four 0.312-18 UNF socket head cap screws and torque to 55-57 Ib-in (6.2—6.4 N-m).

11. Install wiring through the conduit and into the electrical box.

12. Connect the conduit to the servo valve and torque to 270-300 Ib-in (31-34 N-m).

13. Torque the conduit to the electrical box to 270-300 Ib-in (31-34 N-m).

14. Install wires into the servo valve connector blocks labeled 1-6 as shown in the wiring diagram (Figure
1-11). If it is necessary to cut wires for installation, be sure to retain at least one service loop of wiring.

15. Replace the cover onto the junction box and tighten the screws.

16. Check for external leakage upon pressurizing the hydraulic system.

oukhwnE

LVDT (For 2” Valves)
The LVDT is located on the top of the actuator. See the outline drawing (Figures 1-2 & 1-3).

Remove the cover to the electrical junction box.

Disconnect the LVDT wires from the connector blocks.

Loosen the conduit fittings from the electrical box and the LVDT.

Carefully remove the conduit from the LVDT and pull the wiring out of the conduit.

Remove the conduit from the electrical box.

Remove the protective covers from the four threaded tie rods that hold the actuator together. Remove
the two “eye nuts” from the two-tie rods.

Remove the four 0.500-13 jam nuts from the tie rods.

Remove the two 0.250-20 socket head cap screws that hold the electrical box to the top mounting
plate. The cap screws have nuts and washers.

oukrwpnE
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To prevent possible personal injury, do NOT completely remove the
nuts in step 9 from the tie rods until you have verified that the

preload has been removed from the springs.

10.

11.
12.

13.
14.
15.

16.

17.

18.
19.

20.
21.

22.
23.
24,

25.
26.
27.
28.
29.
30.
31.

32.
33.

34.

35.
36.

Slowly remove the four remaining 0.500-13 nuts from the tie rods, rotating each nut one turn at a
time. This will keep the cover and LVDT square with the housing. Failure to remove the nuts in this
manner can cause the cover and LVDT body to become misaligned with the LVDT core rods,
potentially damaging them.

This action will release the preload on the integral springs of the actuator. The tie rod studs
should be long enough to completely release the preload prior to coming off of the tie rods. Do NOT
completely remove the nuts from the tie rods until you have verified that the preload has been
removed from the springs; failure to comply could result in bodily injury.

The top plate should be free to be removed from the assembly. The LVDT will be removed with the
top plate.

Remove the springs from the actuator.

Using a 0.750 crowfoot wrench and an extension, remove the core rod of the LVDT from the actuator
piston. Be sure not to mix the old LVDT core rod and body with the replacement parts.

Using a 1-1/4 inch (~32— mm) wrench, remove the two 1.125-12 jam nuts from the LVDT housing.
Remove the LVDT from the top plate.

Install the new LVDT housing into the top plate and replace the two jam nuts. Do not tighten the jam
nuts yet; the LVDT will need to be adjusted prior to use.

Install the new core rod into actuator piston using the 0.750 crowfoot wrench and an extension.
Torque to 70-73 Ib-in (7.9-8.2 N'm).

On dual-coil, dual-rod LVDT units, notice on the base of the core rods that one of them is labeled with
a “I”. Note its orientation for future reference.

Install the springs back into the actuator. Be sure that they are seated in the proper location.
Carefully replace the top plate and LVDT housing onto the actuator. On dual-coil, dual-rod LVDT
units, one of the core rod openings in the LVDT housing is labeled with a “I”. Be sure that the core rod
labeled with the “I” is placed in the corresponding hole.

Replace the electrical enclosure bracket onto the two appropriate studs.

Install four 0.500-13 nuts, one onto each stud. Slowly compress the springs into their cavity by
rotating each nut one turn at a time. This will keep the cover and LVDT square with the housing.
Failure to install the nuts in this manner can cause the cover and LVDT body to become misaligned
with the LVDT core rod(s), potentially damaging them.

Torque the 0.500 nuts to 35-42 Ib-ft (47-57 N-m).

Install four additional 0.500-13 nuts onto the studs and torque to 18-21 Ib-ft (24—28 N-m).

Install the two 0.250-20 socket head cap screws that hold the electrical box to the top mounting plate.
The cap screws have nuts and washers.

Torque the two cap screws to 58—78 Ib-in (6.6—8.8 N-m).

Replace the protective covers onto the tie rods.

Replace the two “eye nuts” from the two-tie rods.

Replace the conduit onto the electrical box.

Carefully replace the LVDT wires back through the conduit and into the electrical box.

Connect the conduit to the LVDT. Do not tighten.

Connect the LVDT wires to the connector blocks as shown in the appropriate wiring diagram (Figure
1-11).

Replace the cover to the electrical box.

Verify that all hardware has been replaced onto the actuator and that all external fittings are torqued
except for the lock nuts on the LVDT and the conduit on the LVDT.

Verify that the excitation voltage to each LVDT is 7.00 £0.10 Vrms (measured across terminals 7 & 8
and 11 & 12 [also 15 & 16 if triple coil LVDT]).

Supply the actuator with hydraulics at 1200-1700 psig (8274-11 722 kPa).

Measure the LVDT output voltage using a high-quality digital voltmeter (select AC measurement
mode).
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37. With the actuator at minimum position, the output of the LVDT (measured across terminals 9 & 10
and 13 & 14 [and 17 & 18 if triple coil LVDT]) should be 0.700 £0.100 Vrms. If the readout is not
within these specifications, adjust the LVDT in or out of the actuator by screwing the LVDT housing in
or out of the top block. NOTE—A small rotation of the LVDT will cause a substantial change in
the readout.

38. Once 0.700 Vrms is obtained, carefully torque the bottom nut to 50-75 Ib-ft (68—102 N-m). Then
torque the remaining nut to 25-37.5 Ib-ft (34-50.8 N-m).

39. Torque the conduit onto the LVDT to 450-550 Ib-in (51-62 N:m).

40. Adjust the control system to command the valve to 100% open.

41. The readout of the LVDT should now be 3.50 +0.50 Vrms.

42. If the readout at 100% is not within tolerance, repeat steps 36—40.

LVDT (for 37, 4”, and 6” valves)
If the valve is characterized, the LVDT cannot be replaced in the field.
’MPORTANT The valve must be returned for factory calibration and testing.

The LVDT is located on the top of the actuator. See the outline drawing (Figures 1-2 through 1-9).

1. Remove the cover to the electrical junction box.

2. Disconnect the servo valve wires from the connector blocks labeled 1-6, the LVDT wires from the
connector block labeled 7-18, and the grounding wire.

3. Loosen the conduit fittings from the LVDT, the servo valve, and the electrical box.

4. Carefully remove the conduit from the LVDT and servo valve, and pull the wiring out of the conduit.

5. Remove the conduit from the electrical box.

6. Remove the four 0.625-11 jam nuts from the bottom end of the tie rods (on the underside of the
hydraulic manifold). Next, remove the four remaining 0.625-11 nuts.

7. Carefully remove the entire actuator sub-assembly from the valve.

8. Remove the four 0.625-11 jam nuts from the tie rods just below the bottom cylinder plate.

To prevent possible personal injury, do NOT completely remove the
nuts in step 9 from the tie rods until you have verified that the

preload has been removed from the springs.

9. Slowly remove the four remaining 0.625-11 nuts from the bottom end of the tie rods, rotating each nut
one turn at a time. This will keep the cover and LVDT square with the housing. Failure to remove the
nuts in this manner can cause the cover and LVDT body to become misaligned with the LVDT core
rods, potentially damaging them. This action will release the preload on the integral springs of the
actuator. The tie rod studs are long enough to completely release the preload prior to coming off of the
tie rods. Do NOT completely remove the nuts from the tie rods until you have verified that the preload
has been removed from the springs; failure to comply could result in bodily injury.

10. The bottom plate and the spring seat should be free to be removed from the assembly. The LVDT
core rods will be removed with the spring seat.

11. Using a 0.750 wrench, remove the core rod of the LVDT from the spring seat. Be sure not to mix the
old LVDT core rod and body with the replacement parts.

12. Bend the tab down on the locking washer and loosen the 1.25-12 jam nut on the LVDT housing.

13. Remove the LVDT from the top plate.

14. Install the new core rod into the spring seat using the 0.750 wrench. Torque to 70-73 Ib-in (7.9-8.2
N-m).

15. Notice on the base of the core rods that one of them is labeled with a “1”. Note its orientation for
future reference.

16. Make sure that the springs are seated in the proper location.

17. Carefully install the spring seat and core rod sub-assembly onto the springs, with the core rods
inserted into the center of the springs. Next, install the bottom cylinder plate and guide pin sub-
assembly onto the tie rods with the guide pin towards the spring seat. Align the spring seat such that
the guide pin is inserted into the corresponding spring seat hole.
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18. Install four 0.625-11 nuts, one onto each stud. Slowly compress the springs into their cavity by
rotating each nut one turn at a time. This will keep the cover and core rods square with the housing.
Failure to install the nuts in this manner can possibly cause damage to the LVDT core rods.

19. Torque the 0.625 nuts to 150-188 Ib-ft (203—255 N-m).

20. Install four additional 0.625 nuts onto the studs, and torque to 75-94 Ib-ft (102-127 N-m).

21. Using a flashlight, confirm the location/orientation of the core rod labeled with a “1”. Making sure that
the locking tab washer is in place, carefully install the new LVDT housing through the washer and into
the top plate, oriented such that the core rod opening labeled with a “1” is aligned with the
corresponding core rod. Once the LVDT housing is assembled onto the core rods, partially thread the
LVDT housing into the top plate. Do not tighten the jam nut yet, as the LVDT will need to be adjusted
prior to use.

22. Replace the conduit onto the electrical box.

23. Carefully replace the LVDT wires and servo valve wires through the conduits and into the electrical
box.

24. Connect the conduit to the LVDT and servo valve. Do not tighten.

25. Connect the servo valve wires to the connector blocks labeled 1-6, the LVDT wires to the connector
blocks labeled 7-18, and the ground wire to the ground screw as shown in the wiring diagram (Figure
1-11).

26. Replace the cover to the electrical box.

27. Verify that all hardware has been replaced onto the actuator and that all external fittings are torqued
except for the lock nuts on the LVDT and the conduit on the LVDT.

28. Replace the actuator onto the valve, guiding the 4 tie rods through the mounting holes in the
manifold. Make sure the electrical junction box is oriented on the same side as the servo valve.

29. Install four 0.625-11 nuts, one onto each stud. Torque the nuts to 150-188 Ib-ft (203—255 N-m).

30. Install four additional 0.625 nuts onto the studs, and torque to 75-94 Ib-ft (102—-127 N-m).

31. Verify that the excitation voltage to each LVDT is 7.00 +0.10 Vrms (measured across terminals 7 & 8
and 11 & 12 and 15 & 16).

32. Supply the actuator with hydraulics at 1300—1800 psig (8964—-12411 kPa).

33. Measure the LVDT output voltage using a high-quality digital voltmeter (select AC measurement
mode).

34. With the actuator at minimum position, the output of the LVDT (measured across terminals 9 & 10 and 13 &
14 and 17 & 18) should be 0.700 £0.100 Vrms. If the readout is not within these specifications, adjust the
LVDT in or out of the actuator by screwing the LVDT housing in or out of the top block. NOTE—A small
rotation of the LVDT will cause a substantial change in the readout.

35. Once 0.700 Vrms is obtained, carefully torque the LVDT jam nut to 50-75
Ib-ft (68—102 N-m). Then bend the tab on the locking washer up to prevent loosening of the jam nut.

36. Torque the LVDT conduit onto the LVDT and electrical box to 450-550 Ib-in (51-62 N-m). Torque the
servo valve conduit onto the servo valve and electrical box to 270-300 Ib-in (31-34 N-m).

37. Adjust the control system to command the valve to 100% open.

38. The readout of the LVDT should now be 3.50 +0.50 Vrms.

39. If the readout at 100% is not within tolerance, repeat steps 36—40.

Clocking (Rotation) of Actuator to Valve (for 2” valves)

Be sure all electric power, hydraulic pressure, and gas pressure have
been removed from the valve and actuator before maintenance or

repairs begin.

See the outline drawing (Figures 1-2 & 1-3) for the location of items.

Rotation of Actuator Cylinder to Modify the Position of the Visual Indicator

Remove the protective covers from the four threaded tie rods that hold the actuator together.
Remove the two “eye nuts” from the two tie rods.

Remove the two fitting nuts holding the hydraulic overboard vent tube; remove the vent tube.
Remove the top 0.500-13 jam nuts from each of the four tie rods.

Remove the two 0.250-20 socket head cap screws that hold the electrical box to the top mounting
plate. The cap screws have nuts and washers.

arwONE
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To prevent possible personal injury, do NOT completely remove the
nuts in step 6 from the tie rods until you have verified that the

preload has been removed from the springs.

6. Slowly remove the four remaining 0.500-13 nuts from the tie rods, rotating each nut one turn at a
time. This will keep the cover and LVDT square with the housing. Failure to remove the nuts in this
manner can cause the cover and LVDT body to become misaligned with the LVDT core rod(s),
potentially damaging them.

This action will release the preload on the integral springs of the actuator. The tie rod studs
should be long enough to completely release the preload prior to coming off of the tie rods. Do NOT
completely remove the nuts from the tie rods until you have verified that the preload has been
removed from the springs; failure to comply could result in bodily injury.

Using a strap wrench or by hand, rotate the actuator cylinder to the required position.

Install four 0.500-13 nuts, one onto each stud. Slowly compress the springs into their cavity by

rotating each nut one turn at a time. This will keep the cover and LVDT square with the housing.

Failure to install the nuts in this manner can cause the cover and LVDT body to become misaligned

with the LVDT core rods, potentially damaging them.

9. Torque the 0.500 nuts to 35-42 Ib-ft (47-57 N-m).

10. Install four additional 0.500-13 nuts onto the studs and torque to 18-21 Ib-ft (24—28 N-m).

11. Install the two 0.250-20 socket head cap screws that hold the electrical box to the top mounting
plate. The cap screws have nuts and washers.

12. Torque the two cap screws to 58—78 Ib-in (6.6-8.8 N-m).

13. Because the cylinder has been rotated, a new hydraulic overboard vent tube will have to be
fabricated to reconnect the overboard vent to the hydraulic manifold. Torque the fittings on the
overboard vent line to 134-150 Ib-in (15-17 N-m).

14. Replace the two “eye nuts” on the two tie rods.

15. Replace the protective covers onto the tie rods.

© N

Rotation of Actuator Relative to the Gas Valve

1. If the valve is contained within the piping, confirm there is no pressure in the valve and that the
isolation valves have been appropriately locked out. Carefully support the valve using the two lifting
lugs located on the top of the valve/actuator.

2. Remove four 0.500-13 cap screws from the actuator base. Once the screws are removed, there are
four one-inch (25 mm) long spacers that fit between the actuator and the valve housings. Be sure to
collect and save these for installation.

3. Rotate the actuator to one of three quadrants; the actuator may only be rotated 90 degrees either
way from the as-shipped configuration. Do not remove the actuator from the valve body, simply
rotate the actuator while still in the valve body. Be sure that the filter assembly and other
components are not being damaged during rotation and in service.

4. Replace the four spacers (one on each cap screw) and the four 0.500-13 cap screws into the
actuator, and thread into the valve body.

5. Torque the 0.500 cap screws to 700-875 Ib-in (79-99 N‘m).

6. Verify that the spacers are all tightly held between the actuator and valve bodies.

Clocking (Rotation) of Actuator to Valve (for 3”, 4”, and 6” valves)

Be sure all electric power, hydraulic pressure, and gas pressure have
been removed from the valve and actuator before maintenance or

repairs begin.

See the outline drawing (Figures 1-2 through 1-9) for the location of items.

Rotation of Actuator Relative to the Gas Valve

1. If the valve is contained within the piping, confirm there is no pressure in the valve and that the
isolation valves have been appropriately locked out. Carefully support the valve using the two lifting
lugs located on the top of the valve/actuator while the valve is supported from below.
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2.  Remove four 0.625-11 cap screws and washers from the top of the hydraulic manifold. Once the
screws are removed, there are four 1-1/2-inch (38 mm) long spacers that fit between the actuator
and the valve housings. Be sure to collect and save these for installation.

3. Do not remove the actuator from the valve body, simply rotate the actuator while still in the valve
body and while supporting the weight of the actuator from above. The actuator may only be rotated
90 degrees either way from the as-shipped configuration.

4. Replace the four spacers (one on each cap screw) and the four 0.625-11 cap screws and washers
into the actuator, and thread into the valve body.

5. Torque the 0.625-11 cap screws to 116.0-132.5 Ib-ft (157.3-179.7 N-m).

6. Verify that the spacers are all tightly held between the actuator and valve bodies.

Inspections

Woodward recommends the following maintenance and inspection schedule for the SonicFlo valve:

Routine Inspections
Routinely check the DP gauge on the filter assembly to verify that the filter is not partially clogged. If the
DP indicator shows red, the filter element needs to be replaced.

Annual Inspections

Pressurize the valve section of the assembly to the rated pressure of

580 psig (4000 kPa) for class 600 valves or 450 psig (3100 kPa) for class 300 valves. Inspect
external sealing surfaces for leakage using leak detect fluid. These locations include the inlet and
discharge flange connections as well as the pilot sleeve/valve body interface. No leakage is permitted
from these areas.

Pressurize the valve section of the assembly to 50 psig (340 kPa) and inspect for excessive
overboard vent leakage from the Fuel Drain Port on the valve. The leakage should be less than 100
cm3/minute.

.....

Fuel Drain Port N

Pilot
Sleeve/Valve
Body Interface

Inlet and
Discharge
Flange
Connections

Figure 4-1a. Inspection Areas for 2 Inch Valves
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Figure 4-1b. Inspection Areas for 3, 4, and 6 Inch Valves

e 2 Inch Valves Only: Remove the hydraulic interseal drain tube and cap the drain fitting.

E , Inferseal Fitting
C)

Drain Tube

Drain fitting cap

Figure 4-2. Location of Hydraulic Interseal Drain and Cap for 2 Inch Valves
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e Pressurize the actuator section of the assembly to the rated pressure of 1700 psig (11 725 kPa) and
perform the following inspections:
o Inspect all hydraulic sealing surfaces for external leakage.
0 2 lInch Valves Only: Monitor the leakage from the hydraulic interseal fitting (400 cm3/min
maximum).
0o Remove hydraulic pressure.
0 2lInch Valves Only: Remove cap, and re-install interseal vent tube.

Overhaul / Replace Valve

o |If there is any external leakage, or if either the gas leakage from the fuel drain port or the hydraulic
leakage from the interseal fitting exceeds the limits stated above, the valve should be removed and
returned to Woodward for overhaul.

e Otherwise, Woodward recommends valves be removed from service and returned to Woodward for
overhaul every 48 000 hours of operation or at the nearest major turbine overhaul, whichever comes
first.

In the event that any of the standard components of the valve become inoperative, field replacement is
possible. Contact a Woodward representative for assistance.

Troubleshooting

Gas Fuel Control Valve not functioning correctly when using customer control

system.

Perform steps 34 through 38 for the 2 inch valves, or steps 31 through 35 for the 3, 4, and 6 inch valves,

of the LVDT replacement procedure above. The troubleshooting tool (Woodward part number 1010-4982)

can be installed in place of the visual indicator to assist in mechanically determining valve stroke (verify

that the valve is at the minimum position).

1. Remove two socket head cap screws holding the visual indicator onto the control valve actuator.

Save screws for replacement of visual indicator.

Remove the visual indicator.

Using two cap screws provided, attach tool 1010-4982 (available from Woodward) to the actuator. Be

sure to place the pin of the sliding piece onto the top of the spring seat within the actuator housing.

4. Using a customer-supplied travel indicator with a total stroke greater than 3.10 inches (78.7 mm)

placed on top of the sliding piece of the tool, attach the indicator to the actuator housing. Zero the

indicator.

Raise the servo valve current to 2 £0.5 mA. The valve should move fully open.

The maximum travel should match the value recorded within the electrical enclosure. If this value is

not the same, contact Woodward for recommendations.

7. If this value matches the recorded value, check the feedback voltage of the LVDT (all three coils) vs
the recorded values in the electrical enclosure.

8. If the feedback voltages do not match, verify that the excitation voltage is 7.00 +0.100 Vdc at 3000
Hz. If the excitation voltage is correct, and the LVDT output voltage does not match the values listed
on the calibration sticker, contact Woodward for a replacement LVDT and follow the steps listed
within this document for replacement.

9. If the feedback and physical stroke values match the recorded values supplied with the valve, then
the control system is not functioning properly. Refer to the control system manufacturer for
troubleshooting assistance.

2.
3.

o g
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Troubleshooting Charts

Faults in the fuel control or governing system are often associated with speed variations of the prime mover,
but such speed variations do not always indicate fuel control or governing system faults. Therefore, when
improper speed variations occur, check all components including the engine or turbine for proper operation.
Refer to applicable electronic control manuals for assistance in isolating the trouble. The following steps

describe troubleshooting for the gas fuel control valve.

Disassembly of the gas fuel control valve in the field is not recommended due to the dangerous forces
contained in the springs. Under unusual circumstances where disassembly becomes necessary, all work
and adjustments should be made by personnel thoroughly trained in the proper procedures.

When requesting information or service help from Woodward, it is important to include the part number and serial

number of the valve assembly in your communication.

Table 4-1. Troubleshooting Symptoms, Possible Causes, and Remedies

Symptom Possible Causes Remedies
External hydraulic Static O-ring seal(s) missing  Replace O-rings fitted to user-serviceable
leakage or deteriorated components (filter, servo valve, trip relay valve) as

needed. Otherwise, return actuator to Woodward
for service.

Dynamic O-ring seal missing
or deteriorated

Return actuator to Woodward for service.

Internal hydraulic
leakage

Servo valve internal O-ring
seal(s) missing or
deteriorated

Replace servo valve.

Servo valve metering edges
worn

Replace servo valve.

Piston seal missing or
deteriorated

Return actuator to Woodward for service.

External gas fuel
leakage

Piping flange gaskets
missing or deteriorated

Replace gaskets.

Piping flanges improperly
aligned

Rework piping as needed to achieve alignment
requirements detailed in Chapter 3.

Piping flange bolts
improperly torqued

Rework bolts as needed to achieve torque
requirements detailed in Chapter 3.

Packing missing or
deteriorated

Return actuator to Woodward for service.

Servo valve command
current incorrect. (The sum
of the current through the
three coils of the servo valve
must be greater than the null
bias of the servo valve for
the gas valve to open.)

Valve will not open

Trace and verify that all wiring is in accordance
with the electrical schematic (Figures 1-11 & 1-12)
and the system wiring schematic(s). Pay special
attention to the polarity of the wiring to the servo
valve and LVDT.

Servo valve failure

Replace servo valve.

Hydraulic supply pressure
inadequate

Supply pressure must be greater than 1200
psig/8274 kPa (1600 psig/11 032 kPa preferred).

Trip relay pressure
inadequate (if applicable)

Trip pressure must be greater than 40 psig (276
kPa). On the high pressure trip option, the trip
pressure must be greater than 900 psig (6205
kPa).

Filter element plugged

Check filter DP indicator. Replace element if the
DP indicator shows red.
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Symptom

Possible Causes

Remedies

Valve will not close

Servo valve command
current incorrect. (The sum
of the current through the
three coils of the servo valve
must be less than the null
bias of the servo valve for
the gas valve to close.)

Trace and verify that all wiring is in accordance
with the electrical schematic (Figures 1-11 & 1-12)
and the system wiring schematic(s). Pay special
attention to the polarity of the wiring to the servo
valve and LVDT.

Servo valve failure

Replace servo valve.

LVDT failure

Replace LVDT. If characterized, return to
Woodward for service.

Springs broken

Return actuator to Woodward for service.

Linkage broken

Return actuator to Woodward for service.

Valve will not
respond smoothly

Hydraulic filter clogged

Check the differential pressure indicator on the
filter housing.

Servo valve spool sticking

Verify hydraulic contamination levels are within
recommendations of Chapter 1. The use of dither
may improve performance in contaminated
systems.

Servo valve internal pilot
filter clogged

Replace servo valve.

Piston seal worn out

Return actuator to Woodward for service.

Control system instability

Contact control system supplier.

Actuator seals wear
out prematurely

Hydraulic contamination level
is excessive

Verify hydraulic contamination levels are within
recommendations of Chapter 1. The use of
excessive dither may reduce life in contaminated
systems.

System is oscillating (seal life
is proportional to distance
traveled). Even small
oscillations (on the order of
+1%) at slow frequencies (on
the order of 0.1 Hz) cause
wear to accumulate rapidly.

Determine and eliminate the root cause of
oscillation. Possible causes include inlet pressure
regulation, control system setup, and improper
wiring practices. See Chapter 3 Installation section
for wiring recommendations.
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Chapter 5.
Safety Management — Safe Position Fuel Shutoff

Function
]

Safety Function

The SonicFlo™ Gas Fuel Control Valve will move to the closed position within the full stroke trip time
listed in this manual.

Product Variations Certified

The SIL (Safety Integrity Level) rated SonicFlo™ Gas Fuel Control Valves for fuel shutoff are designed
and certified to the functional safety standards according to IEC 61508, Parts 1 through 7. Reference the
exida FMEDA report: WOO 17-04-071 R001, and Certification: WOO 17-04-071 C001. The exida FMEDA
report is available on a per request basis from Woodward.

The functional safety requirements in this chapter apply to all SonicFlo™ Gas Fuel Control Valve
configurations listed in Table 5-1.

The SonicFlo™ Gas Fuel Control Valve configurations listed in Table 5-1 are certified for use in
applications up to SIL 3 according to IEC 61508. The SIL of an entire SIF (Safety Instrumented Function)
must be verified via calculation of Average PFD (Probability of Failure on Demand) considering redundant
architectures, proof test interval, proof test effectiveness, any automatic diagnostics, average repair and
the specific failure rates of all products included in the SIF. Each element must be checked to assure
compliance with the minimum HFT (Hardware Fault Tolerance) requirements.

The SonicFlo™ Gas Fuel Control Valves are classified as a device that is part Type A element according
to IEC 61508, having a HFT of 0.

The SonicFlo™ Gas Fuel Control Valves are designed and verified to withstand the worst-case (or
greater) expected environmental conditions as listed in other sections of this manual.

SFF (Safe Failure Fraction) for the SonicFlo™ Gas Fuel Control Valve
— Over Speed SIF

The SonicFlo™ Gas Fuel Control Valve is only one part of a shutoff system that supports an over-speed
shutdown SIF. This system consists of a speed sensor, a processing unit and a fuel shutoff actuation sub-
system of which the SonicFlo™ Gas Fuel Control Valve is a component.

The SFF (Safe Failure Fraction) for each subsystem should be calculated. The SFF summarizes the
fraction of failures which lead to a safe state plus the fraction of failures which will be detected by
diagnostic measures and lead to a defined safety action. This is reflected in the following formulas for
SFF:

SFF = Asp + Asu + Aoo / AroraL

Where Arorar = Aso + Asu + Aoo + Aou

The failure rates listed below, for only the SonicFlo™ Gas Fuel Control Valve, do not include failures due
to wear-out of any components and are only valid for the useful lifetime of the SonicFlo™ Gas Fuel
Control Valve. They reflect random failures and include failures due to external events such as
unexpected use. Reference the exida FMEDA report: WOO 17-04-071 R001 for detailed information
concerning the SFF and PFD.
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Table 5-1. Failure Rates according to IEC 61508 in FIT

Failure Rates for Static Applications with Good Maintenance Assumptions in FIT @ SSI=2

Application/Device/Configuration Asp Asyl?! Aop Aoy # E
Full Stroke, Clean Service, Hydraulic Trip 0 76 0 828 1879 477
Full Stroke, Clean Service, Electric Trip 0 454 0 948 2092 487
Full Stro_ke, Clean Service, Dual Trip - 0 116 0 1047 2474 577
Hydraulic

Full Stroke, Clean Service, Dual Trip - Electric 0 454 0 948 2092 487
Full Stroke, Clean Service, Hydraulic Trip, with 76 0 419 409 1879 477
PVST

ES/IIS?_troke, Clean Service, Electric Trip, with 450 4 516 432 2092 487

Full Stroke, Clean Service, Dual Trip —

Hydraulic, with PVST 116 0 616 431 2474 577

Full Stroke, Clean Service, Dual Trip —

Electric, with PVST 450 4 516 432 2092 487

According to IEC 61508 the architectural constraints of an element must be determined. This can be done
by following the 1H approach according to 7.4.4.2 of IEC 61508 or the 2H approach according to 7.4.4.3
of IEC 61508. Reference the exida FMEDA report: WOO 17-04-071 R0OO1 for additional information,
including the assumptions used for the calculated FIT (Failure in Time) values in Table 5-1.

To claim diagnostic coverage for Partial Valve Stroke Testing (PVST), the PVST must be automatically
performed at a rate at least ten times faster than the demand frequency with inclusions of position
detection from the actuator's LVDT(s). Additionally, the PVST of the safety instrumented function must
provide a full cycle test of the solenoid and/or hydraulic pilot valve depending on the device configuration.
In cases where this is not true, another method must be used to perform a full solenoid/pilot valve cycle
during automated diagnostics in order to use the PVST numbers.

Response Time Data

The SonicFlo™ Gas Fuel Control Valve full stroke trip time is as listed in this manual.

Limitations

When proper installation, maintenance, proof testing, and environmental limitations are observed, the
design life of the SonicFlo™ Gas Fuel Control Valve is 250,000 hours of operation. Under “normal”
operating conditions SonicFlo™ Gas Fuel Control Valves should be serviced with a factory or authorized
service center overhaul every 50,000 hours not to exceed 6 years in service. Refer to service bulletin
01614 for additional service guidelines.

Management of Functional Safety

The SonicFlo™ Gas Fuel Control Valve is intended for use according to the requirements of a safety
lifecycle management process such as IEC 61508 or IEC 61511. The safety performance numbers in this
chapter can be used for the evaluation of the overall safety lifecycle.

1 Static Application failure rates are applicable if the device is static for a period of more than 200 hours.
2 |t is important to realize that the No Effect failures are no longer included in the Safe Undetected failure
category according to IEC 61508, ed2, 2010.
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Restrictions

The user must complete a full functional check of the SonicFlo™ Gas Fuel Control Valve after initial
installation, and after any modification of the overall safety system. No modification shall be made to the
SonicFlo™ Gas Fuel Control Valve unless directed by Woodward. This functional check should include
as much of the safety system as possible, such as sensors, transmitters, actuators, and trip blocks. The
results of any functional check shall be recorded for future review.

Competence of Personnel

All personnel involved in the installation and maintenance of the SonicFlo™ Gas Fuel Control Valve must
have appropriate training. Training and guidance materials are included in this manual.

These personnel shall report back to Woodward any failures detected during operation that may impact
functional safety.

Operation and Maintenance Practice

A periodic proof (functional) test of the SonicFlo™ Gas Fuel Control Valve is required to verify that any
dangerous faults not detected by safety controller internal run-time diagnostics are detected. More
information is in the “Proof Test” section below. The frequency of the proof test is determined by the
overall safety system design, of which the SonicFlo™ Gas Fuel Control Valve is part of the safety system.
The safety numbers are given in the following sections to help the system integrator determine the
appropriate test interval.

No special tools are required for operation or maintenance of the SonicFlo™ Gas Fuel Control Valve.

Installation and Site Acceptance Testing

Installation and use of the SonicFlo™ Gas Fuel Control Valve must conform to the guidelines and
restrictions included in this manual.

Functional Testing after Initial Installation

A functional test of the SonicFlo™ Gas Fuel Control Valve is required prior to use in a safety system. This
should be done as part of the overall safety system installation check and should include all I/O interfaces
to and from the SonicFlo™ Gas Fuel Control Valve. For guidance on the functional test, see the Proof
Test procedure below.

Functional Testing after Changes

A functional test of the SonicFlo™ Gas Fuel Control Valve is required after making any changes that
affect the safety system. Although there are functions in the SonicFlo™ Gas Fuel Control Valve that are
not directly safety related, it is recommended that a functional test be performed after any change.

Proof Test (Functional Test)

The SonicFlo™ Gas Fuel Control Valve must be periodically proof tested to ensure there are no
dangerous faults present that are not detected by on-line diagnostics. This proof test should be performed
at least once per year.
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Suggested Proof Test

The suggested proof test consists of a full stroke of the valve, shown in the table below.

Table 5-2. Suggested Proof Test

Step  Action

1. Bypass the safety function and take appropriate action to avoid a false trip.

2. Issue a trip command to the SonicFlo™ Gas Fuel Control Valve to force the actuator/valve
assembly to the Fail-Safe state and confirm that the Safe State was achieved and within the
correct time.

Note: This tests for all failures that could prevent the functioning of the control valve as well as the
rest of the final control element.

3. Inspect the actuator and valve for any leaks, visible damage or contamination.

4. Re-store the original supply/input to the actuator and confirm that the normal operating state was
achieved.

5. Remove the bypass and otherwise restore normal operation.

For the test to be effective the movement of the valve must be confirmed. To confirm the effectiveness of
the test both the travel of the valve and slew rate must be monitored and compared to expected results to
validate the testing.

Proof Test Coverage

The Proof Test Coverage for the SonicFlo™ Gas Fuel Control Valve is given in the table below.

Table 5-3. Proof Test Coverage

Proof Test Coverage

. AouPT
Device FIT)
( No PVST  with PVST
Full Stroke, Clean Service, Hydraulic Trip 278 66.4% 32.0%
Full Stroke, Clean Service, Electric Trip 283 70.1% 34.5%
Full Stroke, Clean Service, Dual Trip - Hydraulic 280 73.3% 35.0%
Full Stroke, Clean Service, Dual Trip - Electric 283 70.1% 34.5%

The suggested proof test and proof test coverage is referenced in exida FMEDA report; WOO 17-04-071

ROO1.
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Chapter 6.

Product Support and Service Options
|

Product Support Options

If you are experiencing problems with the installation, or unsatisfactory performance of a Woodward

product, the following options are available:

e  Consult the troubleshooting guide in the manual.

e  Contact the manufacturer or packager of your system.

e  Contact the Woodward Full Service Distributor serving your area.

e Contact Woodward technical assistance (see “How to Contact Woodward” later in this chapter) and
discuss your problem. In many cases, your problem can be resolved over the phone. If not, you can
select which course of action to pursue based on the available services listed in this chapter.

OEM or Packager Support: Many Woodward controls and control devices are installed into the equipment
system and programmed by an Original Equipment Manufacturer (OEM) or Equipment Packager at their
factory. In some cases, the programming is password-protected by the OEM or packager, and they are the
best source for product service and support. Warranty service for Woodward products shipped with an
equipment system should also be handled through the OEM or Packager. Please review your equipment
system documentation for details.

Woodward Business Partner Support: Woodward works with and supports a global network of
independent business partners whose mission is to serve the users of Woodward controls, as described
here:

e A Full Service Distributor has the primary responsibility for sales, service, system integration
solutions, technical desk support, and aftermarket marketing of standard Woodward products within
a specific geographic area and market segment.

e An Authorized Independent Service Facility (AISF) provides authorized service that includes repairs,
repair parts, and warranty service on Woodward's behalf. Service (not new unit sales) is an AISF's
primary mission.

A current list of Woodward Business Partners is available at:
https://www.woodward.com/en/support/industrial/service-and-spare-parts/find-a-local-partner

Product Service Options

The following factory options for servicing Woodward products are available through your local Full-
Service Distributor or the OEM or Packager of the equipment system, based on the standard Woodward
Product and Service Warranty (5-09-0690) that is in effect at the time the product is originally shipped
from Woodward or a service is performed:

e Replacement/Exchange (24-hour service)

e Flat Rate Repair

¢ Flat Rate Remanufacture
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Replacement/Exchange: Replacement/Exchange is a premium program designed for the user who is in
need of immediate service. It allows you 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 a flat-rate program and includes the full standard
Woodward product warranty (Woodward Product and Service Warranty 5-09-0690).

This option allows you to call your Full-Service Distributor in the event of an unexpected outage, or in
advance of a scheduled outage, to 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. You replace your field control unit with the like-new
replacement and return the field unit to the Full-Service Distributor.

Charges for the Replacement/Exchange service are based on a flat rate plus shipping expenses. You are
invoiced the flat rate replacement/exchange charge plus a core charge at the time the replacement unit is
shipped. If the core (field unit) is returned within 60 days, a credit for the core charge will be issued.

Flat Rate Repair: Flat Rate Repair is available for the majority of standard products in the field. This
program offers you repair service for your products with the advantage of knowing in advance what the
cost will be. All repair work carries the standard Woodward service warranty (Woodward Product and
Service Warranty 5-09-0690) on replaced parts and labor.

Flat Rate Remanufacture: Flat Rate Remanufacture is very similar to the Flat Rate Repair option with
the exception that the unit will be returned to you in “like-new” condition and carry with it the full standard
Woodward product warranty (Woodward Product and Service Warranty 5-09-0690). This option is
applicable to mechanical products only.

Returning Equipment for Repair

If a control (or any part of an electronic control) is to be returned for repair, please contact your Full-
Service Distributor in advance to obtain Return Authorization and shipping instructions.

When shipping the item(s), attach a tag with the following information:
Return authorization number

Name and location where the control is installed

Name and phone number of contact person

Complete Woodward part number(s) and serial number(s)
Description of the problem

Instructions describing the desired type of repair

Packing a Control

Use the following materials when returning a complete control:

Protective caps on any connectors

Antistatic protective bags on all electronic modules

Packing materials that will not damage the surface of the unit

At least 100 mm (4 inches) of tightly packed, industry-approved packing material
A packing carton with double walls

A strong tape around the outside of the carton for increased strength

To prevent damage to electronic components caused by improper

NOT’CE handling, read and observe the precautions in Woodward manual
82715, Guide for Handling and Protection of Electronic Controls,
Printed Circuit Boards, and Modules.
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Replacement Parts

When ordering replacement parts for controls, include the following information:
e  The part number(s) (XXXX-XXXX) that is on the enclosure nameplate
e  The unit serial number, which is also on the nameplate

Engineering Services

Woodward offers various Engineering Services for our products. For these services, you can contact us by
telephone, by email, or through the Woodward website.

e  Technical Support

e  Product Training

e Field Service

Technical Support is available from your equipment system supplier, your local Full-Service Distributor, or
from many of Woodward’s worldwide locations, depending upon the product and application. This service can
assist you with technical questions or problem solving during the normal business hours of the Woodward
location you contact. Emergency assistance is also available during non-business hours by phoning
Woodward and stating the urgency of your problem.

Product Training is available as standard classes at many of our worldwide locations. We also offer
customized classes, which can be tailored to your needs and can be held at one of our locations or at
your site. This training, conducted by experienced personnel, will assure that you will be able to maintain
system reliability and availability.

Field Service engineering on-site support is available, depending on the product and location, from many
of our worldwide locations or from one of our Full-Service Distributors. The field engineers are
experienced both on Woodward products as well as on much of the non-Woodward equipment with which
our products interface.

For information on these services, please contact one of the Full-Service Distributors listed at
www.woodward.com/local-partner.

Contacting Woodward’s Support Organization

For the name of your nearest Woodward Full-Service Distributor or service facility, please consult our
worldwide directory at https://www.woodward.com/support, which also contains the most current product
support and contact information.

You can also contact the Woodward Customer Service Department at one of the following Woodward
facilities to obtain the address and phone number of the nearest facility at which you can obtain
information and service.

Products Used in
Electrical Power Systems

Products Used in
Engine Systems

Products Used in Industrial
Turbomachinery Systems

Facility --------------- Phone Number Facility --------------- Phone Number Facility --------------- Phone Number
Brazil ------------- +55 (19) 3708 4800 Brazil ------------- +55 (19) 3708 4800 Brazil ------------- +55 (19) 3708 4800
China----------- +86 (512) 8818 5515 China----------- +86 (512) 8818 5515 China----------- +86 (512) 8818 5515
Germany------- +49 (711) 78954-510  Germany ------ +49 (711) 78954-510 India --------------- +91 (124) 4399500
India --------------- +91 (124) 4399500 India --------------- +91 (124) 4399500 Japan--------------- +81 (43) 213-2191
Japan--------------- +81 (43) 213-2191 Japan--------------- +81 (43) 213-2191 Korea-------------- + 82 (32) 422-5551
Korea--------------- +82 (32) 422-5551 Korea-------------- + 82 (32) 422-5551  The Netherlands--+31 (23) 5661111
Poland ------------ +48 (12) 29513 00 The Netherlands--+31 (23) 5661111 Poland ------------ +48 (12) 295 13 00

United States-----+1 (970) 482-5811

United States-----+1 (970) 482-5811

United States-----+1 (970) 482-5811
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Technical Assistance

If you need to contact technical assistance, you will need to provide the following information. Please write
it down here before contacting the Engine OEM, the Packager, a Woodward Business Partner, or the
Woodward factory:

General
Your Name

Site Location

Phone Number

Fax Number

Prime Mover Information
Manufacturer

Turbine Model Number

Type of Fuel (gas, steam, etc.)

Power Output Rating

Application (power generation, marine,
etc.)

Control/Governor Information
Control/Governor #1

Woodward Part Number & Rev. Letter

Control Description or Governor Type

Serial Number

Control/Governor #2

Woodward Part Number & Rev. Letter

Control Description or Governor Type

Serial Number

Control/Governor #3

Woodward Part Number & Rev. Letter

Control Description or Governor Type

Serial Number

Symptoms
Description

If you have an electronic or programmable control, please have the adjustment setting positions or the menu
settings written down and with you at the time of the call.
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Revision History
|

Changes in Revision F—
e Revised Inter-seal Vent Leakage in specifications table

Changes in Revision E—
¢ Replaced warning box in Chapter 3
e Added Figures 3-1, 3-2, and 3-3 as examples to illustrate the warning on Bench Testing

Changes in Revision D—

e Added SIL 3 Certification

e Added Chapter 5 Safety Management
e Updated IECEX Certificates

Changes in Revision C—
e Updated Declaration of Conformity Statement

Changes in Revision B—
e Updated Regulatory and Compliance information

Changes in Revision A—
e Updated Figures 1-2 & 1-3
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Certificates

IECEx Certificate
of Conformity

INTERNATIONAL ELECTROTECHNICAL COMMISSION
IEC Certification Scheme for Explosive Atmospheres

for rubes. ond dotsils of Fw IECEx Schoms vl wwa isceoom

Certificats No.- IECEx SIR 11.0102x Iszue Ma: 2 Cenificate historf:
ksswe Mo, 2 (2016-12-11)
Status: Current Page1of 7 ks Mo, 1 (2016-03-26)
kzzue Mo, 0 (2011-12-08)
Dade of Issue: 2015-12-11
Applicant G.W. Lisk, Compan, Inc.
2 Sout Street
Clificn Spring
Hew Yok 14432
United States of America
Equipment: Solenoid, EG-series and NG-series
Tfp= of Protection: Fllm:‘ptnofnr'lfp: nA
Mariong:
nd NG-Series
EG-Series
Exd IIE T3 Go ExrA IIC T3 Ge
Ta= 40°C = Ta=+138"C Ta=A0°C = Ta=+121°C
Qr:

ExnA IS TS Go

Ta=A0"C=Taz=+121"C

Approved for igsue on bahel of the IECEx C Ellabf

Cartificalion Body:

Position: Dieputf Cenification Manager
Signalure:

{Tor prinfed vevsion)

1. This certficate and schedule maf onlf be reproduced in full.
2. This certificate is not ransferable and remains the propertf of the issuing bodf.
3. The Status and authenticitf of this centificate maf be verified by visiting the Official IECEx Website,

Certificate izsuad by
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IECEx Certificate
of Conformity

ki

Certificate Ma: IECEx SIR 11.0102X Essuwe No: 2
Date of [ssue: 2016-12-11 Page 2 of 7
SIRA Ceriification Service
- A
C3A Group Csﬂ
Unit &, Hawarden Industrial Park s I ra s p
Hawarden \ E GI‘I‘.‘II.I[J
Deeside CERTIFICATION "

CHE 3US
Unit=d Kingdom
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IECEx Certificate
of Conformity

Certificate Ma: IECEx SIR 11.0102X Issue Ma: 2
Date of Issue: 2015-12-1 Page 3 of 7

Manufacturer: 3. W. Lisk, Companf, Inc.
2 South Street
Clificn Spring
MNew Yok 12432
United States of America

Additional Manufacturing location|s):

This certfficate is issusd as verification that a sampls(s), representative of production, was ass=ssed and tested and found to complf with the
IEC Standard list below and that the manufacturer's qualitf sfst=m, relating to the Ex products covered by this certificats, was assessed and
found to complf with the IECEx Quaktf sfstem requirements. This cerificate is grant=d subject to the conditions as set out in IECEx
Scheme Rules, IECEx 02 and Operational Documents as amended.

STANDARDS:
The alectrical apparatus and anf acceptable variations to it specified in the schaduls of this centfficate and the identified documents, was
found to complf with the following standards:

|EC 600790 : 2007-10 Explosive atmaospheres - Part (-Equipment - General requirements

Editicn:&

|EC 600791 : 200704 Explosive atmospheres - Part 1: Equipment protection b flameproof endasures “d”
Editicn:&

|IEC B0079-15 : 20110 Explosive atmospheres - Part 15: Equipment protection by tfipe of protection "n”
Editicn:2

This Certificale doas nol indicale compliance will alscinical safely and perrmance requirsmants other fun those exprassly included in fe

Standards iSted above.

TEST & ASSESSWMENT REPORTS:
A gamplafe] of the aquipmenl Fsled has succassiily mal e axamination and fas! requiramenis ae recorded i

Test Report
GE/SIRExTR11.030200 GB/SIREXTR15.0090/00 GBSIREXTR1G.0333/00

Qualitf Assescment Report:

GE/SIRGART1.0007/00
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IEC @ IECEX Certificate
==} 3. of Conformity
Certificate No: IECEx SIR 11.0102X lzswe Moz 2
Diate of lszue: 2015-12-11 Fagedof 7

—
S

Equipiment and sysiems covered by [is carlificale ane as folows:

The product is a familf of solencids that are us=d, in some cases, to actuate a valve 1o openiclose.  The sclenoids are
powered bf a de power supplf and various models are available in 6 W dc through to 260 W de.

Reefer i EQUIPMENT (continued) for additional information

SPECIFIC CONDITIONS OF USE: YES as shown below:

Whilst the =ntrf temperature maf be as high as 163°C, the cable, cable gland or conduit sealing device shall be

1 suitable for the rated ambient temperature plus #26°C rise .

2 The user shall ansurs that an appropriate low resistance path to sarth iz provided when interfacing to a metal
conduit sfstem.

3 The fifing l2ads shall be terminated in @ non-hazardous area or a surablf certfiad endosune.
¥When “n” protection Solenoids utilize a connector, the connecior shall be in accordance with MIL-DTL-5015 {MIL-C-
BE016).

E Dirawing H18232, sheet 2 indicates flamepaths #2 and #3. The gap for both of these joints iz 0.1mm which is less

than the maximum 0_2mm gap allowsd b IEC 60073-1, Tabls 1.

Woodward 49



Released

Manual 26823 SonicFlo Gas Fuel Control Valve with Electric Trip

IECEx Certificate
IEC .
— B 5. of Conformity

Certificats Na: IECEx SIR 11.0102X kszum Ma: 2
Diate of |ssue: 2016-12-11 Page Bof 7
EQUIPMENT {contimued):

Thie solenoids are configured as & round enclosune that hous=s a potted, drcular, magnetic coil. A plunger is lsid within the
circular znclcsure along the length of the scl=ncid, through the houzed magnet and the solencids retain their magnet within
the enclesure with sither a press-fitted head washer or threaded head washer at one end and a threaded nut at the other
end. A conduit hub extends out of the housing and either allows fifing lzads to exit from the snclosure or provides a base
for a MIL-C tfpe 2-pin connactor. When power is appliad to the solancid, the plunger moves laterallf to engage with
ancther piece of equipment {=.g. a valwe). A grounding wire is welded to the inside of the solencid enclosure and the entre
inside of the enclosure is fillad with high terperature potting matsrial.

Thie sol=ncids are construct=d of low carbon aluminium kiled ste=| No. B termper or #1215 cold drawn steel. This includes
the washer, conduit hub, head washer, endasure housing and cap components of the solenoids. The parts ar= also plated
with zinc or zinc nicksl for suitable comasion protection.

The familf of solencids is available as:

N Men-sparking sclenaids that can
connect o MIL-C tfpe connectors as
well a5 conduit =f stams

non-sparking solenoids that are used
wiih a conduit sfstem and are supplisd
as a fifing l=ad option onlff

flameproof solencids that must be
used either with appropriate certified
cable glands that are suitable for the
application for which the salenoid is
intended or must be used with a metal
conduit sfstem, which is provided with a
suitable certified sealing device at the
point where the conduit sfstem connects
to the solenoid.
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E

IECEx Certificate
of Conformity

Certificate Ma: IECEx SIR. 11.0102x
Diate of |ssue: 2018-12-11
DETAILS OF CERTIFICATE CHANGES (for issues 1 and abave):

Issue 1 - thiz |ssue intreduced the following changes:

by No: 2

Page 6 of 7

Following appropriate assessment, the method of selecting suitable cabling and =ntrf
devices was clarified, the related Condition of Cerfication/Zpecial Condition for Safe Use
biming edited accordinglf.

A condition of manufacture referring to Tfpe 0’ marking has been added.

|ssue 2 — this |ssue introduced the following changes:

The intreduction of the following table which recognises all versions of the solenoids that ane
currentlf available; the product’s tithe and its description were both amended to recognise
thiz imformagon.

Customer ref. Tfp-e of protection k=thod of connection
EG Flameprocd The solenoid must be used
sither with appropriate certifisd

cabls glands that ars suitable
for the application for which
the solencid is intended aor
must be used with a metal
conduit :f:tem. which is
provided with a suitable
certified sealing device ai the
point where the conduit
sfstem connects to the
solenaid.

EG Tfp=n Thiz versicn iz used with a
metal conduit sfstem and
suppli=d as a fifing l=ad option
onlf

NG Tfp=n Can connect to MIL-C tfpe
conneciors as well as mztal
conduit sfstems.

Maote: all the versions in this list have been covered bf previous issues of the relevan
certificates.

The remaoval of condition of certfication 2 to remowe ambiguitf of the requirements for the
end user.

The clarification of the dual marking on the EG series.

The removal of the Motified Bodf number from the CE mark associated with the Ex n&
cartification on drawings H18232 and H30770.

Woodward

51



Manual 26823

Released

SonicFlo Gas Fuel Control Valve with Electric Trip

i
E

IECEx Certificate
of Conformity

Certificats Ma: IECEx SIR 11.0102x%
Date of Issue: 2018-12-11
Additional information:

Conditions of manufachure:

The Manufacturer shall complff with the following:

1.

lzzus Ma: 2

Page T of 7

Each unit shall be subjected to a dislectric strength t=st in
accordance with [EC 60073-16:2010, Clauss= 6.5.1, at GHIV
r.ms. (if rated voltsge does not exceed 90W) or 1000V rom.s.
ples bwo times the raied voliage (if rated vokage does exceed
30%). The voltage shall be maintained for at least B secs
without breakdoen. Alernativelf, 1.2 times the test voltage
shall b= maintained for 100 ms without breakdown.

Each magnet spoal shall be subjectad to a hfdrostatic
pressure test in accordance with IEC 60079-1:2007, Clause
16.1. A pressure of at l=ast 1.6 times the maximum process
pressure (Le. 16 MPa x 1.5 = 24 MPa [3481 psi])l must be
appli=d for at least 10 seconds without l=akage or enclosurs
deformation.

Each solenoid housing shall be subjectad to a hfdrostatic
pressure test in accordance with IEC 60073-1:2007, Clause
16.1. A pressure of at lzast 1.5 tmes the reference pressune
{iLe. 366 x 1.6 = 549 p=i [3T7B5 kPa]} shall be applied for at
least 10 seconds without leakage or enclesure deformation.

The solencids shall be marked in accordance with the
instructions given in the latest Sira approved version of
drawing number H18232. In addition, the manufacturer shall
include in their instruction supplied with these products the
relevant information that will enable the userfinstaller o
determines the maximum power approgriate to their particular
application. This information shall be taken from the latsst
Sira approved version drawing number H18232.

Woodward

52



Released

Manual 26823 SonicFlo Gas Fuel Control Valve with Electric Trip

IECEX Certificate
5. of Conformity

INTERNATIONAL ELECTROTECHNICAL COMMISSION
IEC Certification Scheme for Explosive Atmospheres

for rul=s and detsils of e IECEx Bcheme vish e lesces. oo

Certficata Mo.: IECEX ITS 10.0031% Issua Mo: 2 Ceriifieate history:
Isse Mo, 2 {2016-08-01)
Status: Cument Page 10f & Isse Mo, 1 {2015-04-16)
Issu= Mo. 0 {2010-05-03)
Date of Issue: 2016-08-01
Appiicant Seniech Incorporated
2851 Limekiin Flke
Narth Hilis
PA 19033-2233
United States of America
Equipment: Linear Varlable Differential Transducess (LVDT)
Type of Protection: Intrinsic safety
Marking: IECEXITS 10.0031X
Exla iz T3 Ga

-40°C = Ta = +135"°C

Approved for lssue on behalt of the IECEX AT Austin
Certification Body:

Position: Certification Ofcer
Signalure:

{for printad version)

Date:

1. This CeRMcate and sCemule May only be FEproucad In ful.
2. This cerificate Is not ransferable and remains the proparty of the Issulng body.
3. The Status and authentichy of this cerificate may be verified by Wsling the Oficlal IECExX Websits.

Certficate Issuad by:

Interiek Testing & Certification Limited
ITS House, Cleave Road,

e Intertek

United Kingdom
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IECEX Certificate
5. of Conformity

Certinicate Mo: IECEX ITS 10.0031X =0 L e
Date of lssue: 2015-08-01 Page2of &

Manufacturar: Senfech Incorporated
2851 Limeiin Plke
Narth Hills
PA 19033-2233
United Stales of America

Anditional Manufacing locationis):

This cenficate ks Issued as vedfication that a sampleis), representative of production, was assassed and tested and found to comply with the
IEC Standard Iist below and that e manufacturer's quality sysizm, relating to the Ex products coversd by this certificats, was assessed and
found to compéy with the IECEx Qualty system requirements. This cerificate s grantad subject to the conditions 35 set out In IECExX
Scheme Rules, IECEx 02 and Dpemtlnﬂal Diocwments 35 amended.

STANDARDS:
The elecinical apparaiues and any accepiable varations to It spacified In the schedula of this cenmeate and e dented Socuments, was
found to compéy with the following standards:

|EC 60079-0 ; 2011 Explosive atmosphares - Part (- General requirements
Edition:5.0
|EC 60079-11 : 2011 Explosive atmosphares - Part 11: Equipment pratection by Intinslc safety "I
Edition:5.0

This Certificale does nof ingdicate compllance wilh electrical safefy and performance requirements other Man those expressly ciuded in he

Slandands lsted above.

TEST & ASSESSMENT REPORTS:
A sample(s | of the quipment Nsted has succassily mat e examination and fest requirements 35 recovded in

Test Report

GEATS/EXTR10L0025 00 GBITSEXTR10.0025/01 GBITSEXTR10.0025/02

Duzlg:ﬁmasment REEI‘IZ

GENTESAMAR1D.0010MD2
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IECEXx Certificate
IEC .
— of Conformity

Certificaba Na: IECEx ITS 10.0031X Issia Moz 2

Date of lssue: 2016-08-01 Pagelof 6
Schedule

EQUIPMENT:

Equipment and sysiems covered by fis carificale are as folows:

The Lingar Varanle Difierential Transducer [LVDT) Is designed 3s a posiion measuning devies.

The LVDT may be one of the models 756, ToA, 7TSEPG, TSGC, 756GV, 756GV, TSAGY, THMGK, THMGX1, THMGXE, THME, RFL
and SFL Seres.

The apparatius comprses of primary and secondary colls and a printed circw? board contalning electronic circult, all housed within a
metalllc enclosune and potted. The enciosure may be Mied wih an Integral cabia or 3 connector.

The enclesure provides a Degree of Protection of at least 1P20.

Intrinsk: safety Is assured by imitation of woitage, current and power, imiation of capaciance and inductance. The maximum
Intrinslcally safe Input parameters are as flows:

Primary Coll

n=13.3Vae

Il = 150ma ac

Pl=0.5W

Secondary Coll [each) Secondary Col (fwo)
Ul =53V as or =93V Az

Il = 30mA ac Il = 20mA ac

Pl = 0.07 W Pi= D09 W

CONDITIONS OF CERTIFICATION: YES a5 shown below:.

The LVDT fited wih a connector must be nstalled only In locations providing adequate protection against entry of solkd forelgn objects

o water capable of Impairing satety. The apparatus must be marked with X. The LVDT and RVDT fited with Integral cablas may not
b= marked wih X.

RVDT enciosure contalns more than 10% of auminim. Care must be taken In ordes 10 awold possiliity of ignition due to Impact or
Triction.
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IECEX Certificate
5. of Conformity

Ceqtimicabe Wa: IECEX ITS 10.0031X (e Ll

Diate of lssue: 2015-08-01 Pagedof &

EQUIPMENT {continued]:

Primary & Secondary (two) Colls
Ul=226Vac

Il = 210 mA ac

Pl =064 W

Co = 0.024 uF

Lo = 017 mH

Alternatively, the trarsducers may use 3 rotating shaft thus forming a Rodary Vanable Diferential Transduear (RVDT). Itis 3 low
speed rofational device Intended for angular position sensing.

The RVDT may be one of the models RV15, SRV15, DRV1S and TRV1S Seres.

The colls and printed circult board are howsad and potted within 3 metallic enclosure fitted with an Integral cable.
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IECEX Certificate
of Conformity

IECEx ITS 10.0031X

Certificaba Na:

Diate of lssue: 2016-08-01

DETAILS OF CERTIFICATE CHANGES (for Issues 1 and above):
ISSUE 1

Update to IEC €0079-0:2007 to IEC 60079-0:2011.

Update o IEC 80073-11:2005 fo IEC 60073-11:2011.

Inclusion of naw model 7SGS

IZSUE 2 { Intertek Project No. 51026315968 dated July 2015)

Addiion of model TEGV-2750C
Addiion of model seres ToEV-DOXER

Issa Mo: 2

Page5of 6
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IECEX Certificate
of Conformity

Cestificate Mao: IECEx ITS 10.0031X lssue Moo 2
Dale of lssue: 2015-08-01 PageEol 6
Additional Imfarmation:

Alternaitve maximum Intrinsically safe Input parameters (use of P & F bamers, Part Mo 2866 and Pant Mo 2964) as follows:

Frimary ol Secondary Coll {each |
Ul =12V ac =12y 3

Il = 82 mA 3 =12 mA ac
Pl=024W -

cl=n cl=0

L=0 Li=25mH

OO a1 yF 0o qa1pF

Lo = 5.52 mH Lo 237 mH

Primary & Sacondary {one) Colls
Wl =24V ac

Il = 34 ma ac

Pi-D03W

Ci=0

L=25mH

Co = 125nF

Lo=1.5mH

The equipment may afrenatively be marked with an ambient iemperature range, Tamb = -20°C to 60°C
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IECEx Certificate
5. of Conformity

INTERNATIONAL ELECTROTECHNICAL COMMISSION
IEC Certification Scheme for Explosive Atmospheres

for rules: ondl dedalls of T IECER Schome wisit www icou . com

Certificate Mao.x IECEx PTE 08.0006 Izswe Ma: 1 Cenificate historf:
lzzue Na. 1 {2012-02-29)

Status: Current Page 1 of 4 Izzwe Mo, O {20:08-03-07)
Date of |ssue: 2012-02-29
Applicant ROSE Sfstemtechnic GmbH

Erpeweg 13

32457 Porta Westalica

Germany
Equipment: Connection and Junction Box and Control Box Tfp-: 08. = and 16. =
Tfp= of Protection: Different
Marking: Exd =i [la] mi IIC TS, TG, T4 Gk

Ex b IIC TEE "C, T100 *C, T135 *C Db

Approved for issue on bahal of the IECEx Dr.-Ing. Uhwe Klausmeder
Carfificalion Body:

Poilion: Head of Section "Flameproof Enclosures™

Signalure:
{Tor printed version)

1. This certificate and schedule maf onif be reproduced in full.
2. This centificate is not transferable and remains the propertf of the issuing body.
3. The Status and authenticitf of this cerificate maf be verified by visiting the Official IECEx W=bsit=.

Certificats izsued by

Pif sikalisch-Technische Bundesanstalk {PTE)
Bundesalles 100
38116 Braunschweig
Germany
Pyl e Teohnische Bunoesanmni
B e bevsiing: waned Bapin
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IECEx Certificate
of Conformity

Certificats Ma: IECEx PTE (8.0006 Iszuwe Na: 1
Date of lssus: 20120229 Page 2 of 4
Manufactursr: ROSE Sfstemtechnik GmbH

Erbeweg 13

32457 Porta Westfalica

G-:nrunf

Additional Manufacturing location{s):

This certificate is issued as verification that a sample(s), representative of production, was assess=d and tested and found to complf with the
IEC Standard list below and that the manufacturer’s qualitf sfs3=m, relating 1o the Ex products covered b this certificass, was assessed and
found to complf with the IECEx Quaktf sfstem requirerments. This cerificase iz granted subject to the conditions as set out in IECEx
Scheme Rules, IECEx 02 and Operational Documents as amended.

STANDARDS:

The slectrical apparatus and anf acceptable variations to it specified in the schadule of this cenificate and the identified documents, was
found to complf with the following standards:

IEC E0073-0 : 2011 Explosive atmospheres - Part I General requirements

Editicn:5.0

|EC 600731 : 200704 Explosive atmaspheres - Part 1: Equipment protection b flameproof endasures “d”
Editicn:5

|IEC B0079-11 : 2006 Explosive atmospheres - Part 11: Equipment protection by intrinsic safed i
Editicn:5

|EC 60079-18 : 2008 Explosive atmaspheres Part 18: Equipment protection bff encapsulation "m”
Editicn:3

IEC B0073-31 - 2008 Explosive atmaospheres — Part 51: Equipment dust ignition prot=ction bf enclosure ¥
Editicn:1

IEC 600TS-T : 2006-07 Explosive atmaspheres - Part T: Equipment protection b increased safetf "="
Editicn:4

This Cantificale doas nol indicale compliance will elecincal safaly and performance requinsmants other fhan those exprassly included i fe

Standards Eled above,

TEST & ASSESSMENT REPORTS:

A samplas] of the aquipmenl Faled has succassially mel e examination and (@s! requiramenis as recorded in
Test Repart

DEPTE/EXTRIS.0006:1

Qualitf Assessment Report:

DETURQARDS 000502
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IECEx Certificate
of Conformity

Certificate Ma: IECEx PTE 08.0006 Iszue Ma: 1

Diate of |ssue: 2012.02-29 Page 3 of 4
Schedule

EQUIPMENT:

Eguipynan! and syslams covered by [his carlificale ane as folows:

Dresoription of equipment

The Connection and Junction Box and Control Box tfpe 086, ™ and 16. ™™~ consists of enclosures out of aluminium in the tfpe of
protection Increazed Saferf “e” and Protection bf enclosure "tb", which are provided for stationarf assemblf.

Thef are used to accommaodate switchgear, control gear and measuring instruments, as wel 25 terninals intinsicaly safe and non-
intrinzicallf safe circuits and maf cptonallf be provided with actuator elements, indicator lights and inspection windaws.

The components for imtrinsicallf safe circuits are marked, e.g. in light blus. Connection is bf means of Ex-tfpe cable glands.

The =mptf enclosures as well as all mounted and attached components have been tested and centified under 2 separate examination
cerificate.

Technical Data, Momenclature, Notes for manufacturing and operation and Assemblf ables: see Annex

SPECIFIC CONDITIONS OF USE: NO
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IECEx Certificate
of Conformity

Certificate Ma: IECEx PTE (8.0006 kzzu= Na: 1

Date of |ssue: 2012-02-29 Page 4 of 4

DETAILS OF CERTIFICATE CHAMNGES (for issues 1 and abowve):

1} The Connection and Junction Box is extended to a Control Box.

2} Neew test according to the standards IEC §0075-0:2011 (Ed. €), IEC 60073-1:2007 (Ed. &),
IEC 600759-7:2006 (Ed. 4), IEC 60073-11:2006 (Ed. B}, IEC 60075-18:2005 (Ed. 3),

IEC 60075-31:2008 {Ed. 1)

3} New marking

4} New st of gaskets.

Annex:

Annex-lECEx_PTE_08_0006-kssue1.pdf
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IECEXx Certificate
B of Conformity

INTERNATIONAL ELECTROTECHNICAL COMMISSION
IEC Certification Scheme for Explosive Atmospheres

for rules: ondl dedals of T IECEX Schome vesit www iecouoom

Certificate Na.: IECEx KEM 10.0041X Iszue Ma: 2 Centificate historf:
lzzue Na. 2 {2011-10-10)
Stabus: Cument Page 1 of 4 Issuwe Mo, 1 {2010-06-26)
Izzwe Mo. 0 {2010-03-26)
Date of |ssue: 2011-10-10
Applicant Woog Inc.
300 Jamizon Road
East Aurora
WY 14052-0013
United States of America
Equipment: Electroqfdraulic servovaboes Tfpes 7K., T.K...
Tfp= of Protection: Exi,Exn
Marking: Ex ia NBAIC T4 Ga

Exia NBAIC T3 or T4 Gb
Exnf IZ TS or T4 Go

Approved for issue on balu of the IECEx C.G.van Es
Carfificalion Body:

Prosilion: Ceriffication Manager
Signalure:

{Tor prinfed version)

1. This certificate and schedule maf ondf be reproduced in full.
2. This certificate is not transferable and remains the propertf of the issuing bodf.
3. The Status and authenticif of this cenificate maf be verified by visiting the Official IECEx Wabsite.

Certficate izsued byf:
DEKRA Certification B.V.
Utrechtseweg 310

e DEKRA
The Metherlands
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IECEx Certificate
of Conformity

Certificate Ma: IECEx KEW 10.0041X kzsue Moz 2
Date of |ssue: 2011-10-10 Page 2 of 4
Manufacturer: Moog Inc.

300 Jamizon Road

East Aurora

WY 140862-0018, USA
United States of America

Additional Wanufacturing location]s):

This certificate is issued as verification that a sample(s), representative of production, was assessed and tested and found to complf with the
IEC Standard list below and that the manufacturer's qualitf =¥ ss=m, relating 1o the Ex products covered b this certificass, was assessed and
found to complf with the IECEx Qualitf sfstem requirements. This cerfficate is granted subject to the conditions as set out in IECEx
Scheme Rules, IECEx 02 and Operational Documents as amended.

STANDARDS:
The =lectrical apparatu= and anf acceptable varations to it specified in the scheduls of this cenificate and the identified documents, was
found to complf with the following standards:

IEC 600790 : 2007-10 Explosive atmospheres - Part -Equipment - General requirements

Edition:&

IEC 60079-11 - 2006 Explosive atmospheres - Part 11: Equipment prabection bf intinsic safed i

Editicn:5

|EC 6007916 - 200603 Electrical apparatus for explosive gas atmospher=s Pant 16: Construction, te=t and Marking of Tfpe of
Edition:3 Protection "n” elscinical apparates

|EC 60079.26 - 2006 Explosive atmospheres - Part 26: Equipment with squipment protection level (EPL) Ga

Editicn:2

This Centificale doad nol ndicale compliance willh elecircal safely and perormance requinsments other Fun those exprassly included in D
Slandards fsled above.

TEST & ASSESSMENT REPORTS:
A samplefs) of the equipmenl Faled has successinly mel e examination and lest rquiremenls as recorod i

Test Report
NUKEW/EXTR10.0038/0 NLUKEW/ExTR 10003801

Cualitf Assessment Report:

NUKEM/QARDS. 0O0701
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IECEx Certificate
of Conformity

Certificate Ma: IECEx KEMW 10.0041X Iszue Mao: 2

Diate aof |ssum: 2011-10-10 Page 3 of 4
Schedule

EQUIFMENT:

Eguipmen! and systams covered by [is cofificale e as folows:

Electrohf draulic servovalves Tfpes 7K., .7.K_.. are devices that are used to control a hfdraulic fiow in proportion to an electrical
input signal. The slectrohfdraulic servovalves consist of a torgue motor and teo stages of hfdraulic powsr amplfication.

For ambient temperature mnge and electrical data se= Atachment 1.

SPECIFIC CONDITIONS OF USE: YES as shown below:

Because the enclesure of the apparatus is made of aluminiurm, if it is mounted in an area where the use of apparatus of Equipment
Protection Level (EPL)} Ga is nequired, it must be installed such, that, even in the event of rare incidents, ignition scurces due fo impact
and friction sparfs are sxchuded.

When the electrohfdraulic servovalve is used in tffpe of protection intrinsic safetf 7", the appropriate box on the data label must be
scored.

When the electrobfdraulic servovalve is used in ofpe of protection “n”, the appropriate box on the data label rust be scored.

After use in an application in ffpe of protection “n”, the s=rvovalve cannot be safelf used in tfpe of protection intinsic safed.

For wse in an application in ffpe of protection *n”, the screwed cable connector maff onlf be disconnecied when the circuit is de-
energized or when the location is known to be non-hazardous.

For us= in an application in ofpe of protection *n” and at an ambi=nt termperaturs = 70 "C, heat resistant cable must be used with a
continuocus aperating termperature in accordance with the application.
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IECEx Certificate
of Conformity

Certificate Ma: IECEx KEM 10.0041X

Date of |ssue: 2011-10-10

DETAILS OF CERTIFICATE CHANGES (for issues 1 and abowve):

Issue 2: Addition of albemative transi=nt voltags suppressar.

Amnex

ExTR10.0038_01_Attachment 1 issue 2 pdf

kzsue Moz 2

Paged of 4

Issue 1: Update of the ambient temperature range, temperature class and upgrade to the IEC 600790 =dition 5.
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We appreciate your comments about the content of our publications.

Send comments to: industrial,support@woodward.com

Please reference publication 26823.

B26823 : F

\M..WOODWARD

PO Box 1519, Fort Collins CO 80522-1519, USA
1041 Woodward Way, Fort Collins CO 80524, USA
Phone +1 (970) 482-5811

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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