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ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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Introduction

It is necessary that users of this International Standard be aware that further or differing requirements can be
needed for individual applications. This International Standard is not intended to inhibit a vendor from offering,
or the purchaser from accepting, alternative equipment or engineering solutions for the individual application.
This can be particularly applicable where there is innovative or developing technology. Where an alternative is
offered, it is the responsibility of the vendor to identify any variations from this International Standard and

provide details.
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Petroleum and natural gas industries — Mechanical integrity
and sizing of actuators and mounting kits for pipeline valves

1

This
valve

This
mour]

This
regul
instry

Bcope

nternational Standard defines the requirements for mechanical integrity and sizing of actug
s manufactured under ISO 14313 and API Specification 6D.

nternational Standard is applicable to all types of electric, pneumatic and hydraulic actuators
ting kit, installed on pipeline valves.

International Standard is not applicable to actuators installed on control valves, valves be
btion, valves in sub-sea service, handheld powered devices, stand-alone manually operate
ment tubing and associated fittings and actuator control equipment.

tors used on

5, inclusive of

bing used for
i gearboxes,

c order item,

used as the
hal separator

and place of

Standard.

2 Conformance

2.1 | Units of measurement

In this International Standard, data are expressed“in both Sl units and USC units. For a specifi

unlegs otherwise stated, only one system of*units shall be used, without combining data expiessed in the
othersystem.

For data expressed in Sl units, a comima is used as the decimal separator and a space is

thougands separator. For data expressed in USC units, a dot (on the line) is used as the decin

and 4 comma is used as the thoUsands separator.

2.2 |Rounding

Unlegs otherwise stated in this International Standard, to determine conformance with re specified
requifements, observed or calculated values shall be rounded to the nearest unit in the last right-

figurgs used in-expressing the limiting value, in accordance with ISO 80000-1:2009.

2.3 | Compliance with this International Standard

A quafity system shoufd be appiied 1o assistcompifance with the Tequirements of this thternationa

NOTE ISO/TS 29001 gives sector-specific guidance on quality management systems.

The manufacturer shall be responsible for complying with all of the applicable requirements of this
International Standard. It shall be permissible for the purchaser to make any investigation necessary in order

to be

© IS0

assured of compliance by the manufacturer and to reject any material that does not comply.
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3 Norma

tive references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced

document (in

cluding any amendments) applies.

ISO 148-1, Metallic materials — Charpy pendulum impact test — Part 1: Test method

ISO 4406:1999, Hydraulic fluid power — Fluids — Method for coding the level of contamination by solid

particles

ISO 5210, In
ISO 5211, In
ISO 9606-1,
ISO 9712, N
ISO 10474, §
ISO 14313:2

ISO 15156
environment

ISO 15607, §

ISO 15609 (all parts), Specification and qualification of welding procedures for metallic materials — We

procedure sg

ISO 15614-1
procedure te

ISO 80000-1
IEC 60529, [

ASME Boil€]
Vessels')

ASME Boilsg
Construction

ASME Boiler

ASNT SNT-T

citistriatvatves—Mult-tarrvatve-actuator-attachments

fustrial valves — Part-turn actuator attachments

Approval testing of welders — Fusion welding — Part 1: Steels
bn-destructive testing — Qualification and certification of NDT personnel — General principlg
bteel and steel products — Inspection documents

D07, Petroleum and natural gas industries — Pipeline transportation.systems — Pipeline val

all parts), Petroleum and natural gas industries — Mateérials for use in H,S-cont:
5 in oil and gas production

bpecification and qualification of welding procedures farmetallic materials — General rules

ecification

Specification and qualification of welding procedures for metallic materials — We
5t — Part 1: Arc and gas welding of steels and arc welding of nickel and nickel alloys

2009, Qualities and units — Part 1:-General

Degrees of protection provided'by enclosures (IP Code)

r and Pressure Vessel -Code, Section VIII, Division 1, Rules for Construction of Pre
r and Pressure) Vessel Code, Section VIII:2004, Division 2, Alternative Rules, Rule
of Pressure YeSsels

and PressUre Vessel Code, Section IX, Welding and Brazing Qualifications

G=1A2), Recommended Practice No. SNT-TC-1A, Non-Destructive Testing

es

ining

plding

elding

ssure

s for

ASTM A320/A320M3), Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for Low-

Temperature

ASTM A370,

Service

Standard Test Methods and Definitions for Mechanical Testing of Steel Products

ANSI/AWS D1.1/D1.1M%), Structural Welding Code — Steel

1)
2)
3)

American Society of Mechanical Engineers International, 345 East 47th Street, New York, NY 10017-2392, USA.
American Society of Non-Destructive Testing, P.O. Box 28518, 1711 Arlingate Lane, Columbus, OH 43228-0518, USA.
ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, USA.
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AWS QCA1, Standard for AWS Certification of Welding Inspectors

EN 287-15), Qualification test of welders — Fusion welding — Part 1: Steels

EN 473, Non-destructive testing — Qualification and certification of NDT personnel — General principles
EN 10204, Metallic products — Types of inspection documents

EN 12516-1, Industrial valves — Shell design strength — Part 1: Tabulation method for steel valve shells

EN 12516-2, Industrial valves — Shell design strength — Part 2: Calculation method for steel valve shells

EN 1B445-3, Unfired pressure vessels — Part 3: Design

MSS([SP-55, Quality Standard for Steel Castings for Valves, Flanges and Fittingsand OQOther Piping
Components — Visual Method for Evaluation of Surface Irregularities

4 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

41
actuator
electrically, pneumatically or hydraulically powered device bolted or otherwise attached to the valve for the
purpose of applying torque or thrust to open and close a valve

4.2
actuator, linear
actudtor that transmits thrust to the valve for a defined linear stroke

4.3
actuator, multi-turn
actudtor that transmits torque to the valve)for a rotation of more than one revolution

4.4
actuator, part-turn
actugtor that transmits torque, to"the valve for a rotation of one revolution or less

4.5
breakaway thrust
breakaway torque
maximum thrust.ar torque required to operate a valve at maximum pressure differential

[1ISO [14313]

4.6
by agreement
agreed between the manufacturer and/or supplier and/or purchaser

4.7

coupling

driven component (drive adapter, drive tube, drive shaft) that allows transmission of torque and/or thrust from
an actuator driving component to the valve shaft/stem

4) The American Welding Society, 550 NW LeJeune Road, Miami, FL 33126, USA.

5) CEN, European Committee for Standardization, Central Secretariat, Rue de Stassart 36, B-1050 Brussels, Belgium.

© 1SO 2011 — All rights reserved 3
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4.8

cycle

continuous movement of the valve obturator from the fully closed position to the fully open position and back
to the fully closed position, or vice versa

4.9

drive train

all parts of a valve drive between the operator and the obturator, including the obturator but excluding the
operator

[1ISO 14313]

4.10
intermediate support
mechanical component (bracket, spool, adapter flange) that allows the attachment between.a, valvg and
actuator

4.1
mechanically loaded parts
actuator partg that are designed to provide the generation and/or transmission of torque or thrust

412
maximum allowable stem torque/thrust
MAST
maximum tofque/thrust that it is permissible to apply to the valve drive irain without risk of damage, as defined
by the valve manufacturer/supplier

413
mounting kif
components [that may be comprised of combinations of_the following: intermediate support, coupling, [drive
key(s), dowe] pin and bolting

414
pitch circle diameter
PCD
diameter of g circle on which a pattern of-Roles, either threaded or through-machined, is arranged, commonly
used for the purpose of fastening two mating components together

4.15
pressure-containing parts
parts whose failure to functignyas intended results in a release of contained fluid into the environment

[1SO 14313]

pressure dek
manufacturer

417

pressure, maximum operating

maximum available pressure to supply at the actuator pressure port, as defined by the actuator
manufacturer/supplier

NOTE This is the pressure that generates the torque/thrust used to design the mounting kit.

4 © 1S0O 2011 — All rights reserved
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418

pressure, maximum rated

maximum pressure permissible in the pressure-containing parts in their normal operating condition and which
is used to generate design torque/thrust

NOTE This is the pressure that generates the torque/thrust and is used to design the mechanically loaded parts of
the actuator.

419
pressure, maximum supply
maximum available pressure to supply at the actuator, as defined by the purchaser

4.20
pressure, minimum operating
minimum required pressure to supply at the actuator pressure port, as defined by the actuator
manufacturer/supplier

4.21
pressure, minimum supply
minimum available pressure to supply at the actuator, as defined by the purchaser

4.22
reduced stroke actuator
actugtor with suitable travel stops that can be used to provide a movement to a predetermined ppsition within
the aftuator stroke

4.23
stall torque
maximum torque/thrust that an electric actuator develops when the motor is energised and the output drive is
locked

NOTH This is the torque used to design the. mechanically loaded parts of the actuator.

4.24
stem
part that connects the obturator tothe operator and which can consist of one or more components

[1ISO [14313]

4.25
stroke
movgment of the valve obturator from the fully closed position to the fully open position, or vice versa

4.26
suppglier
manyfacturer or third-party supplier of the actuator or the actuated valve assembly

4.27
temperature, maximum design
maximum temperature at which the actuator is capable of operating, as defined by the actuator manufacturer

4.28
temperature, maximum operating
maximum temperature at which the actuator is required to operate, as defined by the purchaser

NOTE Operating temperature can be influenced by ambient temperature.
4.29

temperature, minimum design
minimum temperature at which the actuator is capable of operating, as defined by the actuator manufacturer

© 1SO 2011 — All rights reserved 5
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temperature, minimum operating
minimum temperature at which the actuator is required to operate, as defined by the purchaser

NOTE Operating temperature can be influenced by ambient temperature.

4.31

torquel/thrust, design
highest torque/thrust of an actuator at maximum spring force, maximum supply voltage, or maximum rated
pressure with torque/thrust-limiting or pressure-reducing protection devices de-activated, which is used to

design mech

4.32

anically loaded parts

torque/thrusgt, maximum

highest torq
reducing pro

4.33
unless othe

requirementg

[1SO 14313]

4.34
unless othe

requirementg

[1ISO 14313]

4.35

rwise agreed

'wise specified

voltage, maximum supply

maximum av

NOTE Th

4.36

voltage, minimum supply

minimum av{

5 Symbgls and abbreviated terms

5.1 Symbpls

S

m

design stress intensity

of the standard shall apply, unless the manufacturer and purchaser agreg on a deviation

of the standard shall apply, unless the purchaser specifies otherwise

pilable voltage to be supplied at the actuator

is is the voltage used to design the mechanically loaded parts.

ilable voltage to be supplied at the actuator

le/thrust of an actuator at specified voltage/pressure with torque/thrust-limiting .'or, pregqsure-
ection devices active, which is used for the design of the mounting kit

thickness

5.2 Abbreviated terms

BM
BPVC
CE
HAZ
HBW

base metal

Boiler and Pressure Vessel Code
carbon equivalent

heat-affected zone

Brinell hardness, tungsten ball indenter

© 1S0O 2011 — All rights reserved
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MT
NDE
PQR
PT
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Rockwell C hardness

Vickers hardness
magnetic-particle testing
non-destructive examination
procedure qualification record

penetrant testing

PWI
RT
SMY
usc
uT
WM
WPQ
WPS

6 /

6.1
Actus
torsid
capa

For
close

NOTH

6.2

6.2.1

+ () b 4 +
I PLUsSEWCIU TIcdt icatiticrit

radiographic testing

UJ

specified minimum yield strength
United States customary
ultrasonic testing

weld metal

welder performance qualification

weld procedure specification

Actuator types and configurations

General

tors shall be part-turn, multi-turn or linear in action. Part-turn actuators shall be capable of
nal forces. Multi-turn actuators shall be capable of withstanding torsional forces, and s
ple of withstanding axial thrust if specified. Linear actuators shall be capable of withstanding

educed stroke actuators,.ile) an actuator that prevents the valve from reaching its fully
d position, the stroke range’shall be specified by the purchaser.

Some typical torquefthrust characteristics are shown in Annex E.
Actuator types

Electric

withstanding
hall also be
axial thrust.

ppen or fully

04.

Typid

al-configurations for electric actuators are shown, for illustration purposes only, in Figures 1

Electric actuators shall be self-contained units, typically comprised of an electric motor, reduction gearing, limit
and/or torque switches, handwheel for manual override, and a motor control package, which may be integral
or external to the actuator.

Electric actuators shall be powered from either an AC or DC electrical source, which shall be specified by the
purchaser. The output of electric actuators shall be part-turn, multi-turn or linear in action.

© IS0

2011 — All rights reserved
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Figure 1 — Electric actuator, part-turn with reduction, double-acting
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Figure 3 — Electric actuator, linear with reduction, double-acting
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Figure 4 — Electric actuator, part-turn with reduction, single-acting with spring return
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6.2.2 Pneumatic

Typical configurations for pneumatic actuators are shown, for illustration purposes only, in Figures 5 to 9
and 11.

Pneumatic part-turn and multi-turn actuators shall be comprised of pneumatic cylinder(s) or another shape,
appropriate gearing and travel stops.

Pneumatic actuators should be powered by compressed air, unless otherwise specified. Minimum
compressed air cleanliness should be as given in ISO 8573-1:2010, class 5 for particle size and class 3 for

dew point. Where other compressed gases or pressurized fluids are used, the internal actuator parts and
lubricants shet-be-compatibte-

6.2.3 Hydraulic

Typical conflgurations for hydraulic actuators are shown, for illustration purposes only, in‘Kigures 5|to 8,
10 and 12 to[l 3.

Hydraulic pdrt-turn and multi-turn actuators shall be comprised of hydraulic cylinder(s) or another shape,
appropriate gearing and travel stops.

Hydraulic acjuators shall be powered by pressurised hydraulic fluid. The hydraulic fluid shall be select¢d by
agreement, gnsuring compatibility with internal actuator parts and lubricants.

Minimum hydraulic fluid cleanliness shall be in accordance with JSO 4406:1999, class 19/17/14, unless
otherwise agfeed.

12 © 1SO 2011 — Al rights reserved
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Figure 5 — Pneumatic/hydraulic actuator, part-turn, double-acting
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Figure 6 — Pneumatic/hydraulic actuator, part-turn, single-acting with spring return
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Figure 7 — Pneumatic/hydraulic actuator, linear, double-acting
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Figure 8 — Pneumatic/hydraulic actuator, linear, single-acting with spring return
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Figure 9 — Pneumatic actuator, vane, part-turn,-double-acting
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Figure'19— Pneumatic actuator, vane, part-turn, single-acting, spring return
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Figure 13 << Hydraulic actuator, helix, part-turn, single-acting, spring return
6.3 Actuator configuration
6.3.1 Double-acting

Typical configurations for double-acting actuators are shown, for illustration purposes only, in Figures 1, 2, 3,
5,7,9,10 and 12.

NOTE Double-acting actuators can be of the electric, pneumatic, or hydraulic type and can have either part-turn,
multi-turn or linear action. The design requires the application of supply energy to operate the actuator output in both
directions.

CAUTION — If supplying a double-acting actuator for fail-safe action, a suitable and appropriately
sized stored energy device is required.
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6.3.2 Single-acting

Typical configurations for single-acting actuators are shown, for illustration purposes only, in Figures 4, 6, 8,

11 and 13.

NOTE Single-acting actuators can be of the electric, pneumatic, or hydraulic type and can have eith

er part-turn or

linear action to operate in one direction only, with the return stroke being powered by an alternative form of stored energy.

Single-acting actuators are generally associated with fail-safe applications.

6.4 Action on loss of supply energy

— fail-open;
— fail-closed;

— fail-last.

7 Design

7.1 | General

The actuator portion of the interface between the actuator and the valve shall be in accordance W
or ISD 5211 unless otherwise agreed.

If altgrnative dimensions are used that are outside the scope of ISO 5210 or ISO 5211, they sh
design methodology and acceptance criteria of these International Standards unless otherwise ag

ined position

ith ISO 5210

all follow the
reed.

Actugtors that are subjected to frequent\lcycling and/or rapid operation can require addifional design

considerations, including fatigue analysissand impact as appropriate.
Design verification and/or validationsy.including a design review, shall be performed.

For pneumatic and hydraulic aCtuators,

a) e design pressure being used for the design of the pressure-containing parts shall be spgcified by the

ctuator manufacturer, and

b) e maximumirated pressure shall be defined by the actuator manufacturer, and shall be
qual to the design pressure and greater than or equal to the maximum operating pressure.

Thesg actuator pressure relationships are illustrated in Figure 14. The relationships between
presgure and voltage), torque/thrust, component part design and sizing are shown in Figure 1

less than or

energy (e.g.
b, along with

references to the r‘nrrpclnnnding subclat IQP(Q)
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HIGHEST
PRESSURE

ACTUATOR DESIGN USER DATA

Design pressure
) Maximum supply pressure
Maximum rated pressure

Maximum operating pressure N
Minimum supply pressure

Minimum operating pressure

LOWEST
PRESSURE

Figure 14 — Relationship between design, supply and rated pressures
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SUPPLY COMPONENT PART TORQUE/

ENERGY DESIGN AND SIZING THRUST
Design (4.16)

pressure !

1 Pressure-
(7.2)- containing parts

— | Bolting and
(7.3) tie rods
Maximum (4.18) (4.31)
rated pressure [«
P (7.4) Design
i — —| torque/thrust
Maimam (7.4) Mechanically (7.4) q
spring force 431 loaded actuator
—(4.31)— parts | (7.4)—% Stall
- torque
Maximum <~—(7.4)
supply voltage (4.35) (#23%)
Maximum (4.17) | | (4.32) Maximum
operating pressure torque/thrust
9 ~—(7.6) 1 Mounting | (7-6.1)~—2
kit
Maximum |+ (7.6)— ! —(7.6.1)—100% torque/thrust
spring force T (4.32) switch setting
L (7.4)— Stall
Minimum —— (4721 )—l torque
supply pressure < (8.2)
Sizing
Minimum,_ — [+ (8.2)—
supply voltage (4.36) T
Maximum
Spring force (8.2)
NOTH Thé humbers in brackets refer to the corresponding subclause.
Figure 15 — Relationship between energy, torque/thrust and actuator design and s|zing

7.2 Pressure-containing parts

Pressure-containing parts, such as the cylinder heads and cylinder, shall be designed in accordance with one
of the following:

— ASME BPVC Section VI, Division 1 or Division 2;
— EN12516-1, EN 12516-2 or EN 13445-3;

— other internationally recognized design codes or standards by agreement.
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The use of proprietary design methodology, calculations, acceptance criteria and satisfactory documented
previous experience including validation testing shall be by agreement.

NOTE

Associated fittings and actuator control equipment are not within the scope of this International Standard.

7.3 Bolting and tie rod design

Bolting and tie rod design for pressure-containing parts shall be in accordance with the selected design code
(see 7.2), unless otherwise agreed.

7.4 Mech

nically loaded parts

Mechanically
including des

torque/th
torque/th
torque/th
torque/th
Mechanically
acceptance

encountered
satisfactory d

7.5 Sprin

The spring(d
design code

provided it has been validated by cycle testing.

NOTE A

A qualificatig
load testing
springs shall

The manufad

7.6 Moun

7.6.1 Desi

loaded parts shall be designed to accommodate the maximum anticipated in-service
ign torque/thrust, and shall take into account the following:

rust generated at maximum rated pressure, for pneumatic/hydraulic actuators;

rust generated by maximum compressed spring force, for spring return actuators;

rust at maximum supply voltage;

rust at stall condition, for electric actuators.

loaded parts shall be designed in accordance with asdocumented methodology, incl
criteria. Acceptance criteria shall include analysis of stress, strain (and fatigue where applig

during operation at maximum torque/thrust output.cAlternatively, acceptance criteria m3
ocumented previous experience including validation\testing.

js and modules

) on spring return actuators shall be designed in accordance with internationally recog
5 or standards. If no equations exist\for the spring type, a proprietary equation may be

example of an internationally recognized design code or standard is EN 13906.

n test shall be performed on all spring(s) by full-load cycling a minimum of five times follow
fo validate the actuator’/spring design data. Additionally, a sample of each production bat
be subjected to the'same test to verify the performance.

turer shall provide procedures for the safe removal of the spring/spring module.

king kit

load,

Liding
able)
y be

nized
used

ed by
ch of

ence

gi-basis shall be either stress-based or based on satisfactory documented previous exper|

including val

dation testing.

The mounting kit shall be designed to transfer all of the loads from the actuator to the valve and to react to
them, including loads of 1,1 or more times the maximum torque/thrust output, and it shall take into account the

following:

limiting device, for pneumatic/hydraulic actuators;

torque/thrust generated by maximum compressed spring force, for spring return actuators;

torque/thrust at stall condition or 100 % torque/thrust switch setting, for electric actuators.

The maximum torque/thrust output shall be less than or equal to the design torque/thrust.

24

torque/thrust generated at maximum operating pressure or as limited by relief valve or other pressure-
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Tensile stresses in mounting kit components shall not exceed 67 % of SMYS when delivering 1,1 or more
times the maximum torque/thrust output. Shear, torsion and bearing stresses shall not exceed the limits
specified in ASME BPVC Section VI111:2004, Division 2, Part AD-132, except that design stress intensity values,
Sy shall be 67 % of SMYS.

A strength efficiency factor of 0,75 shall be used for fillet welds, unless otherwise agreed. For additional
welding requirements, see 11.1.

7.6.2 For all mounting kits, attention shall be paid to deflection and strain. Adherence to these allowable
stress limits alone might not result in a functionally acceptable design for the actuated valve assembly.

or to the valve
nsibility of the

valve [manufacturer.

Bolting in mounting kits shall not be subjected to shear forces, unless otherwise agreed:;
The mounting kit design and manufacturing tolerance shall ensure the following:

— parallelism of the intermediate support mounting faces;

— ¢oncentricity of the PCD of the bolting of the intermediate support;

— alignment of the PCD, valve stem, coupling and the actuator drive:

7.6.3| The mounting kit design shall also consider the following:

— ipstalled orientation of the valve and actuator;

NOTE  Valves installed with horizontal stems canrequire additional support, e.g. spigots, to erjsure accurate
glignment of valve and actuator during removal and\refitting in field service.

— external loading from environmental effects-(e.g. wind, snow, seismic activity);
— Dblast loading, if specified;

— frequency of cycling and speed‘of operation.

7.7 | Stem extensions

Stem extensions shall be.designed in accordance with ISO 14313:2007, 7.20.2.

7.8 | Lifting

For gctuators-heavier than 25 kg, lifting points shall be identified, for the purpose of lifting the agtuator alone
during installation or maintenance, unless otherwise agreed.

The supplie—efthe—actuated—valve—assembly-shall-identifythelifting-peintsfor-the-complete—adtuated valve

actuated-valve—assembly-shall-identify-the g-pein th mplete—ad
assembly.

NOTE Regulatory requirements can specify special design, manufacturing, testing and certification of lifting points.

7.9 Handwheels and levers for manual override

If a handwheel or lever is provided, the maximum force required at the handwheel or lever to apply the
breakaway torque or thrust shall not exceed 360 N (80 Ibf).

Handwheel diameter(s) shall not exceed 800 mm, unless otherwise agreed. Spokes shall not extend beyond
the perimeter of the handwheel.

The direction of closing for handwheel and lever shall be clockwise, unless otherwise agreed.

© 1SO 2011 — All rights reserved 25


https://standardsiso.com/api/?name=80e2f0fc368be9935177213cd5ed5d37

ISO 12490:2011(E)

7.10 Locking devices

Actuators shall be supplied with locking devices if specified by the purchaser.

7.11 Position indicators

Actuators shall be furnished with a visible indicator to show the open and the closed positions of the valve
obturator.

7.12 Travel stops

Part-turn actpators shall include adjustable travel stops and they shall locate the position of the obturaltor in
the open and closed positions, unless otherwise agreed.

Linear actuators shall have adjustable travel stop(s) if required by the application.

7.13 Orientation
Actuators with multiple-orientation capability may be supplied. If specified by the purechaser, incorrect arjgular
orientation of improper assembly of the actuator to the valve shall be prevented by suitable means, sucH as a
dowel pin or fitted bolt that ensures the correct location of the actuator.
The purchaser shall provide details regarding installed orientation of .the actuated valve assembly and the
direction from which local access is required, including pipeline direction and stem direction (e.g. horizpntal,
vertical, inclifed, etc.) and actuator orientation (e.g. in-line or transyerse to pipeline).

NOTE THe most common orientation is pipeline horizontal, stem vertical, actuator in line with pipeline.

7.14 Sealing

Actuators shall be type-tested to IP-65 in accordance-with IEC 60529 as a minimum.

7.15 Over-pressure protection

Actuators and/or mounting kits shall-be’ provided with a means of preventing pressure build-up in the
mechanism resulting from leakage fromthe valve stem or bonnet seal leakage.

7.16 Design documents
The design shall be documented in a retrievable and reproducible form.

Design documentation shall be reviewed and verified by competent personnel other than the person who
performed the original design.

8 Sizing
8.1 Information required for actuator sizing
8.1.1 General

The purchaser shall ensure that when purchasing an actuator for a valve, the MAST and maximum
torque/thrust are compared to ensure compatibility of design.

NOTE There are potentially multiple entities involved in the process of purchasing an actuator or an actuated valve
assembly. It is imperative that information as described in 8.1.2 to 8.2 is exchanged, to ensure that the necessary entities
provide and receive the required information for the supply of an actuator, mounting kit or actuated valve assembly.
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All required torque/thrust values in 8.1.2 are net values and shall not include an external safety factor.

Example data sheets that can be used for supplying the required data are given in Annex C.

8.1.2

Valve torque and/or thrust data

The following data shall be generated by the valve manufacturer, for both opening and closing directions:

a) breakaway torque/thrust;

b) breakaway angle or percent of stroke;

c) 1nun torque/thrust;

d) reseat torque/thrust;

e) MAST.

NOTH The breakaway angle or percent of stroke is the point at which the seat breaks/makes sealing ¢
obturator. The breakaway angle or percent of stroke can be significant to actuator:sizing when in exces
respeftively.

For actuators powered directly from a gas pipeline, the torque/thrfust data associated with n
maxifnum pipeline operating pressures at operating temperature shallbe defined.

Othef specific torque or thrust conditions of the valve shall be.made known to the actuator mant
linear valves operated by a multi-turn actuator, the input torque and thrust shall both be specified.
For valves with a preferred sealing direction, the valvesmanufacturer shall state whether the torqu
are bpsed on the preferred or the non-preferred sealing direction.

8.1.3| Safety factor and operating time

The fpllowing data shall be provided by(the purchaser, for both opening and closing directions:

a) minimum and maximum operating time;

b) actuator sizing safety factorat 8.1.2 a), ¢) and d).

8.1.4| Valve dimensions

The Yalve manufaeturer/supplier shall provide all relevant valve dimensions, including but not
following:

a) stemydimensions;

bntact with the
5 of 5° or 5%

Ninimum and

facturer. For

e/thrust data

imited to the

b)

tem thread ‘Fnrm’ pi’rr‘h, Innd’ whether righf-hand orleft-hand and number of starts;

c) dimensions of stem key;

d) mounting pattern (top works) dimensions.

8.1.5

Fore

Electric actuator data

lectric actuators, the following data shall be provided by the purchaser:

a) voltage, phase, frequency;

b) voltage variation and frequency variation;

© IS0

2011 — All rights reserved
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actuator

h)

number of consecutive valve strokes;
number of starts per hour;

minimum and maximum operating and ambient temperatures;

configuration (single- or double-acting);

action on loss of supply energy (close, open or last);

number of strokes from stored-power source.

8.1.6 Pneumatic/hydraulic actuator data

For pneumat

a)

b) minimun
c) minimun
d) actuator
e) actiono
f)  number
Stroke damp

Maximum su
of meeting s
than or equa

8.2 Sizing

The valve torque/thrust values and otherTtelated data shall be determined as described in 8.1.

The actuatof
compressed

Actuator ma
exceed the
pressure is r
maximum oy
torque/thrust

fluid type¢, cleanliness and, where applicable, gas composition;

¢ and hydraulic actuators, the following data shall be provided by the purchaser:

N and maximum supply pressure;

n and maximum operating and ambient temperatures;

configuration (single- or double-acting);

N loss of supply energy (close, open or last);

pf strokes from stored-pressure source, if applicable.

ng may be required to control operating speed.

pply pressure, by agreement, may be regulated by the manufacturer or supplier for the pu

to the maximum rated pressure).

method

shall be selected based on minimum supply voltage or minimum supply pressure, max
spring force and otheryrelated data as described in 8.1.

imum output torque/thrust based on the maximum supply voltage or operating pressure sha
alve MASTat\any point of travel. For pneumatic/hydraulic actuators, when the maximum s
educed by means of a regulator and relief valve system, then the pressure used to establig
tput torgue/thrust shall be based on the relief valve set pressure. For electric actuators,
Himiting devices are active, the maximum torque/thrust shall be based on the rated torque/

pose

zing requirements (in doing so, it becomes-the maximum operating pressure, which shall bg less

mum

Il not
Lpply
h the
when
hrust

setting unles

5 Otherwise agreed.

9

9.1

Instrumentation/regulation

Torque limiting settings — Electric actuators

The maximum output torque shall not exceed the valve MAST.

Torque-limiting devices shall not be bypassed unless otherwise agreed.

28
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9.2 Torquel/thrust limiting controls — Pneumatic/hydraulic actuators

If the output of a pneumatic or hydraulic actuator has the potential to exceed the valve MAST, a regulator shall
be used along with a safety relief valve. The torque/thrust output at the relief valve set pressure shall be less
than the valve MAST.

NOTE  Typically, the minimum relief valve set pressure is either 110 % of regulator set pressure or +50 kPa [+0,5 bar;
+7.3 psi)].

Alternative means of limiting supply pressure may be offered by agreement.

10 Illlaterials

10.1| Material specification

Specjfications for metallic pressure-containing parts shall be issued by the manufacturer and shall address, as
a minimum, the following:

a) material type and grade (e.g. carbon steel, austenitic stainless steel, fertitic ductile iron, non-ferrous alloys,
¢tc.);

b) product form;

¢) ¢hemical composition;

d) ¢ondition/heat treatment;

e) 1nechanical properties;

f)  Charpy impacts, if applicable;

g) type of inspection document in accerdance with ISO 10474 or EN 10204.

10.2| Service compatibility

All parts, metallic and non-fetallic, in contact with the operating fluids and lubricants shall be syitable for the
comnissioning fluids and-Service specified by the purchaser. Metallic materials shall be selected in such a
manner as to avoid cofrosion and galling which can impair function and/or pressure-containing capability.

10.3| Composition limits

10.3.l Carbon steel

ing-iretueing weld repairs

Th bamical caomanacitions ~Af ~Aorb A of | nraccoira-caontainiba—oarta-crbicont oz
e vrierodr CUTTIPUOSTUUTT UT LATVUTT SlUTT PTTOOSUTTTUUTIWIAITTITITY YAarTto SUVJTULL U WT©

and overlays, shall meet the following requirements unless otherwise agreed.
— Carbon content shall not exceed 0,25 % mass fraction.

— Carbon equivalent (CE) shall not exceed 0,42.

CE shall be calculated in accordance with Equation (1):6)

CE = %C + %Mn/6 (1)

6) The symbols used in this equation are not in accordance with the ISO directives for elements used in mathematical
equations. However, due to its wide-spread use, a derogation has been granted to retain this equation in its original form.
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10.3.2 Austenitic stainless steel

The carbon content of austenitic stainless steel pressure-containing parts subject to welding, including weld
repairs, shall not exceed 0,03 % mass fraction, except that for stabilized material a carbon content of up to
0,08 % mass fraction is permissible.

The chemical composition of other materials of pressure-containing parts subject to welding, including weld
repairs, shall be established by agreement.

10.3.3 Ductile iron

uctile
hat is

The overall
iron pressurg
applicable to

Fomposition, general requirements, and micro-structural carbide and graphite content of
-containing parts shall be governed by a nationally or internationally recognized standard 't
the temperature range of the actuator environment.

The chemical composition of ductile iron shall meet the following requirements, unless otherwise agreed:
Ferritic ductile iron shall have a minimum carbon content of 3,0 %.
Silicon content shall be at least 2,0 %.

Maximum silicon content shall be in accordance with Equation (2) up t0-2475 % mass fraction:

%S max F 2,5 + 8 x (0,08 — %P) (2)
Maximum silicon content may be raised to 3,0 % if both phospharous (P) content is limited to 0,02 % and
manganese (MN) content is within the range 0,15 % to 0,25 %.

10.3.4 Othef materials
The chemical composition of other materials used-for pressure-containing parts shall be establishad by

agreement, g

nd shall be subject to the requirements’of 10.1.

10.4 Toughness test requirements for.pressure-containing parts

All carbon s
toughness t
Toughness r

rels, alloy steels and non-austenitic stainless steel for pressure-containing parts shall meet the
st requirements of the) selected design code or standard in 7.2, unless otherwise agreed.
pquirements for otherZmaterials shall be determined by agreement.

cified
ue in

All carbon st
design temp
accordance

bels, alloy steels-and non-austenitic stainless steel for pressure-containing parts with a spej
erature below —29 °C (20 °F) shall be impact tested using the Charpy V-notch techniq
vith ISO.148-1 or ASTM A370.

NOTE D¢ bbove
—29 °C (-20 °K

sigh\standards or local requirements can require impact testing for minimum design temperatures

)

A minimum of one impact test, comprised of a set of three specimens, shall be performed on a representative
test bar of each heat of the material in the final heat-treated condition.

Test specimens shall be cut from a separate or attached block taken from the same heat, reduced by forging
where applicable, and heat-treated using the same heat treatment, including stress relieving, as for the
product material. It is not necessary that pressure-containing parts stress relieved at or below a previous
stress relieving or tempering temperature be retested.

The impact test shall be performed at the lowest temperature defined in the applicable material specifications
or the minimum design temperature.
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Except for material for bolting, impact test results for full-size specimens shall meet the more restrictive
requirements of the material specification or the design standard, unless otherwise agreed.

Impact test results for bolting material shall meet the requirements of ASTM A320/A320M, unless otherwise
agreed.

10.5 Bolting for pressure-containing, mechanically loaded parts and mounting kits
Bolting material shall be selected to meet the requirements of the specified valve and actuator service.

Carbon, low-alloy and austenitic stainless steel bolting material with a hardness exceeding HRC 34 (HBW 321)
shall jnot be used for applications where hydrogen embrittlement can occur, unless otherwise agreed.

NOTH 1 Hydrogen embrittlement can occur in buried pipelines with cathodic protection.

NOTE 2  Some materials can be susceptible to environmentally assisted cracking.

10.6| Mechanically loaded parts

Spedfications for metallic mechanically loaded parts and components of¢metnting kits shall be issued by the
manyfacturer and shall include, as a minimum, the following:

a) 1nechanical properties;
b) Charpy impacts, if applicable;

c) type of inspection document in accordance with EN*10204.

10.7| Sour service

Matefials for pressure-containing parts and/bolting shall meet the requirements of ISO 15156| (all parts) if
specified by the purchaser.

11 Welding

11.1| Welding of pressure-containing parts

Weldjng, including repair welding, of pressure-containing parts and attachment welding to pressufe-containing
parts| shall be perfermed in accordance with procedures qualified to 1SO 15607, 1SO 15609 (all parts),
ISO 15614-1 orASME BPVC Section IX and 11.3 and 11.4 of this International Standard. Welders and
weldihg operators shall be qualified in accordance with ISO 9606-1, ASME BPVC Section IX or EN 287-1.

NOTH The purchaser, material specifications and local requirements can specify additional requirements.

The results of all qualification tests shall be documented in a PQR.

PWHT shall be performed in accordance with the relevant WPS.

11.2 Structural welding
Welding, including repair welding, of structural welds, including mounting kit, shall be performed in accordance

with procedures qualified to ANSI/AWS D1.1/D1.1M or an equivalent standard. Welders and welding
operators shall be qualified in accordance with ANSI/AWS D1.1/D1.1M or an equivalent standard.
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Alternatively, structural welding, WPS, and PQR in accordance with procedures qualified to ISO 15607,
ISO 15609 (all parts), ISO 15614-1 or ASME BPVC Section IX and welders and welding operators qualified in
accordance with 1ISO 9606-1, ASME BPVC Section IX or EN 287-1 are acceptable.

11.3 Impact testing

Qualifications of procedures for welding of pressure-containing parts, including repair welding, shall be
performed at the lowest temperature defined in the applicable material specifications or at the minimum
design temperature.

Impact testing for qualification of the WPS is not required for non-impact-tested base materials, or for

materials in

NOTE D4
above -29 °C

A set of thre{
Figure 16. Th

Key
1 weld met
2 heat-affe

3 base metal

A set of thre]
Figure 17. T

ervice above —29 °C (-20 °F), unless otherwise agreed.

-20 °F).

e weld metal impact specimens shall be taken from the weld metal (WM) at thie focation sho
e specimens shall be oriented with the notch perpendicular to the surface of the material.

0,25¢

2]
cted zone

Figure 16 — Charpy/V-notch weld metal (WM) specimen location

e impact specimens-shall be taken from the heat-affected zone (HAZ) at the location sho
he notch shall be positioned perpendicular to the material surface at a location wherg

maximum amount of HAZ material is located in the resulting fracture.

0,25%

bsign standards and/or local requirements can require impact testing at minimum design/temperatures

Wn in

vn in
by a

Key

1 weld metal

2 heat-affected zone

3  base met
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Figure 17 — Charpy V-notch heat-affected zone (HAZ) specimen location
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HAZ tests shall be conducted for each of the materials being joined when the base materials being joined are
of a different P-number and/or group-number in accordance with 1ISO 9606-1, 1SO 15607, 1SO 15609 (all
parts), ISO 15614-1 or ASME BPVC Section IX when one or both of the base materials being joined are not
listed in the P-number grouping.

Impact testing shall be performed in accordance with 1ISO 148-1 or ASTM A370 using the Charpy V-notch
technique. Specimens shall be etched to determine the location of the weld and HAZ.

Impact test results for full-size specimens shall meet the requirements of the material specification or the

design standard, unless otherwise agreed.

11.4
Hard
parts

surve
parts

NOTH

11.5

Mino
and

Repd
defeq

For W

Hardness testing
ness testing shall be carried out as part of the welding procedure qualification on/pressu
in process-wetted conditions if required to meet the requirements of ISO 15156-(all part

ys shall be performed on BM, WM and the HAZ in accordance with the requireménts of 19
. The hardness method used shall be Vickers HVz or HV .

For existing qualification, other hardness measurement methods (such as'HRC or HRB) are acc|
Repair

 defects may be removed by grinding, provided there is a{smooth transition between the
he original contour and the minimum wall/weld thickness reguirements are not affected.

ir of defects shall be performed in accordance with.a.documented procedure specifying req
t removal, welding, heat treatment, NDE and reporting as applicable.

elds on pressure-containing parts, repairs of fabrication welds shall be limited to 30 % of th

for partial-penetration repairs or 20 % of the weld length for full-penetration repairs, except that

lengt
be re

The
Weld

Weld

12 (

121

n of any weld repair shall be 50 mm. For defects with sizes greater than these limits, the ent
moved and re-welded.

eat treatment (if applicable) of.weld repairs shall be in accordance with the applicable mater
repair of forgings and plates-to correct manufacturing defects shall be carried out by agreen

repair of castings shall-be carried out in accordance with the applicable material standard.

Quality control

NDE-requirements

12.1.

re-containing
5). Hardness
O 15156 (all

eptable.

ground area

Lirements for

e weld length
the minimum
re weld shall

al standard.

ent.

1 General

NDE shall be conducted prior to coating or surface treatment. Final NDE activities shall be conducted after
heat treatment unless otherwise agreed.

12.1.2 Pressure-containing parts

NDE of parts and welds shall be in accordance with the selected design code in 7.2. All parts shall be
subjected to a visual inspection in accordance with the material specification. If specified by the purchaser,
welds on pressure-containing parts shall be subjected to additional NDE. The NDE method and acceptance
criteria shall be selected by agreement.
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12.1.3 Mechanically loaded parts, including mounting kit

Visual inspection of welds shall be in accordance with ANSI/AWS D1.1/D.1.1M or an equivalent standard.
Parts shall be subjected to a visual inspection in accordance with the manufacturer's quality procedures. If
specified by the purchaser, welds on parts shall be subjected to additional NDE. The NDE method and

acceptance criteria shall be selected by agreement.

12.2 Measuring and test equipment

12.2.1 General

Measuring 4
manufacture

nd test equipment shall be identified, controlled and calibrated at intervals specified i
's internal quality procedures.

12.2.2 Pressure-measuring devices

Pressure-me

Pressure me
device.

Pressure-me
tester at 25 9

12.2.3 Torq

Torque-/thru

asuring devices shall be accurate to within £ 2,0 % of the full-scale reading.

psurements shall be made at between 25 % and 75 % of the full pressure range of the meag

asuring devices shall be calibrated with a master pressure-méasuring device or a dead-w
b, 50 % and 75 % of the full pressure scale.

e-/thrust-measuring devices

5t-measuring devices shall be accurate to within £2,0 % of the full-scale reading.

h the

uring

eight

Torque/thrusf measurements shall be made at between™25 % and 75 % of the full range of the meaguring
device.

Torque-/thrust-measuring devices shall be calibrated with a master device at 25 %, 50 % and 75 % qf the
full scale.

12.3 Qualification of inspection and test personnel

12.3.1 NDE personnel

NDE personpel shall be gdalified in accordance with the requirements specified in 1ISO 9712, EN 4Y3 or
ASNT SNT-TC-1A Levelll

Personnel p
ISO 9712, E|

erforming: “visual examinations shall have passed an eye examination in accordance
N 473'0or ASNT SNT-TC-1A within the previous 12 months.

with

12.3.2 Test

personnel

Personnel performing functional testing shall be trained in accordance with the manufacturer's internal

procedures.

12.3.3 Weld

ing inspectors

Personnel performing visual inspection of welding operations and completed welds shall be qualified and
certified to the requirements of AWS QC1 or equivalent, or of a manufacturer's documented training

programme.
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NDE of repairs

1 Pressure-containing parts

After defect removal, the excavated area shall be examined by magnetic particle (MT) or liquid penetrant (PT)
methods in accordance with the selected design code. Repair welds shall be examined using the same NDE
method that was used to detect the defect with a minimum of MT or PT. Acceptance criteria shall be as
specified in the selected design code for the appropriate product form. The final NDE activities shall be
conducted after post-weld heat treatment unless otherwise agreed.

12.4.

Repdir welds shall be examined using the same NDE method that was used to detect the defeet.

12.5

As a

13

13.1

Each
in An

Testi

Test

Pneumatic equipment may be tested with:aipprovided it is located in a safe, restricted area.

Pressure testing shall be performed.in" accordance with documented procedures.

Meth
pneu

(e.g.

the minimum duration.

Test

minimum test durations listed in Tables 1 and 2.

13.2

Testing

2 Mechanically loaded parts

Visual inspection of castings

minimum, all castings shall be visually inspected in accordance with MSS SP-55.

General

actuator shall be tested prior to shipment. The purchasér’shall specify if any of the suppler
hex A shall be performed.

ng shall be performed in the sequence detailed int13.2 to 13.6.

fluid should be representative of the application operating fluid, wherever practical.

bds for monitoring pressures’ and/or leakage shall be in accordance with documented pro
matic shell testing, the -test pressure shall be applied, and the method for detec
bubble/soap solution; acoustic monitoring, manometer) shall be fully applied and in place pr

pressure shall*be stabilized and isolated prior to the start of pressure testing and shall be

Shell test

nentary tests

cedures. For
ing leakage
or to starting

held for the

The

est pressure snall be In accordance with the design code In 7.Z, or 1,5 or more tmes the de

ign pressure,

by agreement. The duration shall be in accordance with the design code in 7.2 or with Table 1 below,
whichever is longer.

© IS0

Table 1 — Minimum duration of shell tests

Test Test duration
s
Pneumatic 60
Hydraulic 120
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Test pressure shall be held for a sufficient duration as to permit full inspection of potential leak paths. For
large actuators, it can be necessary to extend this duration to fully validate the test.

There shall be no visible leakage for the duration of the test.

13.3 Piston seal test

Pneumatic piston seal tests shall be conducted with pressure applied to one side of the piston and the other
side open to atmospheric pressure and using a means of visual inspection.

Hydraulic piston seal tests shall apply pressure to one side of the piston and then provide for isolation from the
pressure source.

Double-acting actuators shall be tested from both directions.

NOTE Specific actuator types with permissible leakage, such as vane actuators, can require) alternativg test
procedures.

The test pregsure for all piston seal tests shall be 1,1 or more times the maximum. rated pressure. Th¢ test
duration shall be in accordance with Table 2.

Actuators shpuld be operated prior to performing the piston seal test.

Table 2 — Minimum duration of piston seal tests

Test Test’duration
s
Pneumatic 30
Hydraulic 45

There shall He no visible leakage for the durationof-the test.

13.4 Torque/thrust test — Pneumatic/hydraulic actuators

The manufagturer shall have proven, documented procedures and associated acceptance criteria in place that
demonstrate|an ability to verify and validate the performance characteristics of the actuator.

The purchaser may specify additional torque testing on either prototype or production actuators.
13.5 Testing of electric actuators

13.5.1 General

The productiomtestsgivermr 1352 to 1354 provide theminimunT Tequirermerntimorder to compty with the
requirements of this International Standard. Test results shall be recorded and made available to the
purchaser.

All electric actuators (excluding valve gearbox) shall be tested as described in 13.5.2 to 13.5.4 and 13.6.

Gearbox performance data shall be validated by type test and calculation or by agreement. Where
scotch-yoke types are employed, the manufacturer/supplier shall make the torque-stroke profile available.

For combinations of electric multi-turn actuator and gearboxes supplied by the actuator manufacturer/supplier,
combination production tests are not compulsory, and otherwise shall be carried out by agreement.
Combination output torque shall be made available but may be derived via calculation based on gearbox
performance data and electric actuator performance characteristics validated by means of production testing.
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The tests in 13.5.2 to 13.5.4 and 13.6 shall be carried out at specified voltage/frequency unless otherwise
agreed. Tests shall be conducted in both directions using a suitable calibrated test rig.

13.5.2 Output torque test

13.5.2.1 Stall torque

With the motor energized, torque-limiting devices de-activated and the output drive locked, the maximum
torque shall be measured and recorded. In the event of test limitations, and by agreement, the stall torque
shall be reported based on calculation.

13.5..2 Rated torque

With [calibrated torque-limiting device(s) set at 100 %, the torque shall be measured and'recorded to validate
the manufacturer's rated torque/thrust output.

In addition, torque-limiting device(s) may be set to an operational value below.”100 % by agreement. A
functjonal test of torque-limiting devices shall be carried out in order to demonstrate de-energization of the
motof. Setting the torque-limiting device(s) to an operational value below 100 % does not| remove the
requifement to test the rated torque described above.

13.5.3 Output position test

Functional testing of travel-limiting devices shall be carried out.itr order to demonstrate de-energjzation of the
motof at preset positions in the stroke (open/close). For multi-turn actuators/combinations, fravel-limiting
devides shall be set to the manufacturer's default output:tufns range or to a range specified by the purchaser.
For part-turn actuators/combinations, travel-limiting devices shall be set to the mechanical stops fs applicable
in acgordance with the actuator manufacturer's/supplier's instructions.

13.5.4 Operating time test

13.5.4.1 Part-turn actuator

The ¢perating time of the actuatorsshall be validated. For part-turn actuators/combinations, the operating time
is defined as the duration, expressed in seconds, of the complete angular stroke at the valve stem, and shall
be refcorded.

13.5.4.2 Multi-turn actuator

The ¢perating timé<¢of the actuator shall be validated. For multi-turn actuators/combinations, where the output
turns|are advised; the operating time is defined as the duration, expressed in seconds, of the complete stroke
at the valve.stem, and shall be recorded. Where output turns are unknown, the revolutions per minute of the
actugtor shail'be recorded.

13.6 Actuator functional test

The actuator shall be subjected to a test to validate functional ability in accordance with the manufacturer's
documented procedures. The test may be performed with or without the valve and/or control package.

The actuator shall, at a minimum, undergo two cycles, and the movement shall be smooth and controlled.

14 Surface protection
Actuators, intermediate supports (including the internal surfaces), couplings and fasteners in contact with the

environment shall be protected against corrosion in accordance with the manufacturer's standards, unless
otherwise agreed.
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Parts and equipment that have bare metallic surfaces shall be protected with a rust preventative that provides
protection against corrosion in accordance with the manufacturer's standards, unless otherwise agreed.

15 Marking

Actuators shall be marked in accordance with the requirements of Table 3 or Table 4. Local regulatory
requirements can specify additional marking.

Each actuator shall be provided with a nameplate(s) securely affixed and so located as to be easily accessible.
The marking on the nameplate(s) shall be permanent and legible.

NOTE THe purchaser can specify requirements for the marking of the actuator parts.
Table 3 — Marking of electric actuators
No. Marking Application on

1 Manufacturer's name or trademark Actuator and/or nareplate

2 Mode Nameplate

3 [Seriallnumber Nameplatée

4 | Supply voltage, phase and frequency Nameplate

5 [Voltage variation Nameplate

6 [Frequency variation Nameplate

7 Hazandous area classification Nameplate

8 [Year ¢f manufacture Nameplate

9 ISO 1R490 Nameplate

Table 4 — Marking'of pneumatic/hydraulic actuators
No. Marking Application on

1 Manufacturer's name or trademark Both actuator or accumulator and namep|ate
2 Mode Nameplate

3 Seriallnumber Nameplate

4 Maxir11um rated pressure Nameplate

5 Maxirlwum operating pressure (if specified) Nameplate

6 | Year ¢of manufacture Nameplate

7 ISO 1p490 Nameplate

16 Preparation for shipment
All open ports shall be blanked off to protect the seal surfaces and threads. The mounting interface shall be

protected to prevent mechanical damage. Actuators shall be packaged suitably to endure the intended
shipping method.
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The documentation specified in Table 5 shall be provided to the purchaser with each actuator supplied.

Table 5 — Required documentation

Item Description Electric actuators Pneumatic/hydraulic actuators
1 Output torque data X X
2 Circuit diagram X
3 Pressuretestshett X
4 Leak test, piston X
5 Hazardous area certification X X

Documentation shall be provided by the manufacturer in legible, retrievable and reproducible forin and free of

damage.

NOTH The purchaser can specify supplementary documentation in accordance with Annex B.

Documentations shall be retained by the manufacturer in accordance with Annex D.
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Annex A
(informative)

Supplementary test requirements

A.1 Torquel/thrust test

A.1.1 Elect

If specified, &

A.1.2 Pnel

If specifying
pressure shg

As a minimumn, actuator torque/thrust shall be measured at the following positions, and in both directions:

start of g

mid-stro

— endofs
Torque/thrus
NOTE Arn

Torque/thrus|

pressure by agreement.

The actuator
MAST.

A.2 Partid

ric actuators

dditional measurement of torque/thrust shall be carried out by agreement.

matic/hydraulic actuators

a torque/thrust test, the minimum and maximum supply pressures shall-be specified, or th
Il be established by agreement.

troke;

ke, or lowest torque/thrust position;

roke.

[ shall be measured at additional positions ¢o establish non-linear characteristics.
additional four positions are suggested.to-adequately establish non-linear characteristics.

[ testing shall be performed at.the minimum and maximum supply pressures or at anothe

torque/thrust shall not.be below the design torque/thrust value, nor shall it exceed the

| stroke test

The actuator]

and shall retTrn to its starting position.

shall_be“energized and shall be moved to the predetermined position. The actuator shall

b test

r test

valve

stop,

40
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