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Foreword

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

non-governm

ental, in liaison with 1SQ_ also take part in the work 1SO collaborates closely wit

the

International
International

The main ta
adopted by
International

Attention is g
rights. ISO s

1ISO 10432 W
for petroleu
equipment.

This third eq
revised.

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stan

the technical committees are circulated to the member bodies for voting:Publication
Standard requires approval by at least 75 % of the member bodies casting-a vote.

P

rawn to the possibility that some of the elements of this document may be the subject of ¢
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 67, Materials,)equipment and offshore strug

ition cancels and replaces the second edition (IS© 10432:1999), which has been techr

jards
s an

atent

tures

n, petrochemical and natural gas industries, Subcommittee SC 4, Drilling and proddction

ically
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Introduction

This International Standard has been developed by users/purchasers and suppliers/manufacturers of
subsurface safety valves intended for use in the petroleum and natural gas industry worldwide. This
International Standard is intended to give requirements and information to both parties in the selection,

manufacture, testing and use of subsurface safety valves. Furthermore, this International Standa
the minimum requirements with which the supplier/manufacturer is to comply so as to claim ¢

rd addresses
formity with

this International Standard.

Users of this International Standard should be aware that requirements above thése” ouflined in this

Interpational Standard may be needed for individual applications. This International Standard is
to inhibit a supplier/manufacturer from offering, or the user/purchaser from acceptingjalternative

not intended
bquipment or

engineering solutions. This may be particularly applicable where there is innovative_or developing technology.

Whe:lje an alternative is offered, the supplier/manufacturer should identify any yariations from this
Stanglard and provide details.

The equirements for lock mandrels and landing nipples previously contdined in this International
now included in ISO 16070.

International

Standard are

© 1SO 2004 - All rights reserved
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INTERNATIONAL STANDARD ISO 10432:2004(E)

Petroleum and natural gas industries — Downhole
equipment — Subsurface safety valve equipment

cope
This [International Standard provides the minimum acceptable requirements for subsurface gafety valves
s). It covers subsurface safety valves including all components that establish tolergnces and/or

cleargnces which may affect performance or interchangeability of the SSSVs. It includes repair operations and
the irfterface connections to the flow control or other equipment, but does not coverthe connectiops to the well

Limits: The subsurface safety valve is an emergency safety device, ‘and is not intended of designed for
operational activities, such as production/injection reduction, production stop, or as a backflow valve.

Redrgss activities are beyond the scope of this International Standard, see Clause 8.

ormative references
The following referenced documents are indispensable for the application of this document. For dated
nces, only the edition cited applies. For.undated references, the latest edition of th¢ referenced
document (including any amendments) applies.

ISO 48, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness between |10 IRHD and
100 IRHD)

ISO %27-1, Plastics — Determination of tensile properties — Part 1: General principles

ISO 2859-1, Sampling procedures for inspection by attributes — Part 1: Sampling schemes indexed by
acceptance quality limit (AQL) for lot-by-lot inspection

ISO 3601-1, Fluid power systems — O-rings — Part 1: Inside diameters, cross-sections, tolerances and size
identlfication code

ISO 3601-3, Fluid systems — Sealing devices — O-rings — Part 3: Quality acceptance criteria

ISO $506~1, Metallic materials — Brinell hardness test — Part 1: Test method

ISO 6507-1, Metallic materials — Vickers hardness test — Part 1: Test method

ISO 6508-1, Metallic materials — Rockwell hardness test — Part 1: Test method (scales A, B, C, D, E, F, G, H,
K, N, T)

ISO 6892, Metallic materials — Tensile testing at ambient temperature
ISO 9000:2000, Quality management systems — Fundamentals and vocabulary
ISO 9712, Non-destructive testing — Qualification and certification of personnel

ISO 10414-1, Petroleum and natural gas industries — Field testing of drilling fluids — Par 1: Water-based
fluids

© 1SO 2004 - All rights reserved 1
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ISO 10417, Petroleum and natural gas industries — Subsurface safety valve systems — Design, installation,
operation and redress

ISO 13628-3, Petroleum and natural gas industries — Design and operation of subsea production systems —
Part 3: Through flowline (TFL) systems

ISO 13665, Seamless and welded steel tubes for pressure purposes — Magnetic particle inspection of the
tube body for the detection of surface imperfections

ISO 15156 (all parts), Petroleum and natural gas industries — Materials for use in H»S-containing
environments in oil and gas production

ISO 16070, Petroleum and natural gas industries — Downhole equipment — Lock mandrels and \lahding
nipples

ISO/IEC 170R5, General requirements for the competence of testing and calibration laboratories

ANSI/NCSL ¥£540-1:1994, General requirements for calibration laboratories and mieasuring and| test
equipment")

APl Manual |of Petroleum Measurement Standards, Chapter 10.4, Determination“of sediment and wafer in
crude oil by the centrifuge method (field procedure)?)

API Spec 5B} Threading, gauging, and thread inspection of casing, tubing))and line pipe threads
API Spec 147, Specification for subsurface safety valve equipment

ASME Boilerjand Pressure Vessel Code, Section Il, Materials specification3)

ASME Boilerfand Pressure Vessel Code, Section V, Nondestfuctive examination

ASME Boilerfand Pressure Vessel Code, Section VIII:2001, Pressure vessels

ASME Boilerjand Pressure Vessel Code, Section IX, Welding and brazing qualifications

ASTM A 388A 388M, Standard practice fer.\Ultrasonic examination of heavy steel forgings®

ASTM A 609fA 609M, Standard practice for castings, carbon, low-alloy, and martensitic stainless steel,
ultrasonic expmination thereof

ASTM D 395, Standard test méethods for rubber property — Compression set
ASTM D 412, Standard test methods for vulcanized rubber and thermoplastic elastomers — Tension

ASTM D 1414, Standard test methods for rubber O-rings

ASTM D 2240, Standard test methods for rubber propert — Durometer hardness

ASTM E 94, Standard gquide for radiographic examination

ASTM E 140, Standard hardness conversion tables for metals. (Relationship among Brinell hardness, Vickers
hardness, Rockwell hardness, superficial hardness, Knoop hardness, and scleroscope hardness)

1) NCSL International, 2995 Wilderness Place, Suite 107, Boulder, Colorado 80301-5404, USA.

2) American Petroleum Institute, 1220 L Street NW, Washington, DC 20005-4070, USA.

3) American Society of Mechanical Engineers, Three Park Avenue, New York, NY 10016-5990, USA.

4) American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, USA.
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ASTM E 165, Standard test method for liquid penetrant examination

ASTM E 186, Standard reference radiographs for heavy-walled [2 to 4 1/2-in. (51 to 114-mm)] steel castings

ASTM E 280, Standard reference radiographs for heavy-walled [4 1/2 to 12-in. (114 to 305-mm)] steel
castings

ASTM E 428, Standard practice for fabrication and control of steel reference blocks used in ultrasonic
inspection

ASTM E 446, Standard reference radiographs for steel castings up to 2 in. (61 mm) in thickness

ASTIJ/I E 709, Standard guide for magnetic particle examination

BS 2

SAE-

3

For tihe purposes of this document, the terms and definitions given in {SO9000:2000 and the follg

3.1
bean
orifid
desid

3.2

M 54:1991, Temperature control in the heat treatment of metals®)

IAMS-H-6875:1998, Heat treatment of steel raw materials®)

Terms and definitions

e
ned restriction causing the pressure drop in velocity<type SSCSVs

design acceptance criteria

defin
custdg

[ISO

3.3

bd limits placed on characteristics of materials, products, or services established by the
mer, and/or applicable specifications toachieve conformity to the product design

TS 29001:2003]

design validation

proce
[1ISO

34

TS 29001:2003]

design verification

proce
spec

ss of examining the result of a given design or development activity to determine co
fiedrequirements

[ISOM

TS-20004:2003]

wing apply.

organization,

ss of proving a design-by.testing to demonstrate conformity of the product to design requirefnents

hformity with

3.5

end connection
thread or other mechanism providing equipment-to-tubular interface

3.6

environment
set of conditions to which the product is exposed

5) B
6) S

© IS0

Sl, Customer Services, 389 Chiswick High Road, London W4 4AL, UK.
AE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, USA.
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3.7
failure

any equipment condition that prevents it from performing to the requirements of the functional specification

3.8
fit

geometric relationship between parts

NOTE

3.9
form

This includes the tolerance criteria used during the design of a part and its mating parts, including seals.

essential shd

3.10
function
operation of

3.1

pe of a product including all its component parts

b product during service

functional tést

test performg

3.12

heat treatm
heat treatin
alternate ste
properties

3.13

d to confirm proper operation of equipment

nt

interchangepble

conforming |
necessarily t

3.14

manufacture¢r
nt in the design, fabricationvand furnishing of equipment, who chooses to comply with this

principal age
International

3.15

h every detail, within specified tolerances; to both fit and function of a safe design bu
b the form

Standard

manufacturing

process and
component(s
meet the sta

NOTE M
component(s)

action performéd, by an equipment supplier/manufacturer that are necessary to provide fin
), assembly(ies) and related documentation, that fulfil the requests of the user/purchase
ndards of the supplier/manufacturer

hnufacturing begins when the supplier/manufacturer receives the order and is completed at the momg
assembly(ies) and related documentation are surrendered to a transportation provider.

ps of controlled heating and cooling of materials for-the purpose of changing mechanical

t not

shed
- and

nt the

[1ISO 16070]

3.16

mass loss corrosion

weight loss

corrosion (deprecated term)

loss of metal in areas exposed to fluids which contain water or brine and carbon dioxide (CO5), oxygen (O5) or
other corrosive agents

NOTE

The term “weight” is commonly incorrectly used to mean mass, but this practice is deprecated.

© ISO 2004 — All rights reserved
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3.17

model

SSSV equipment with unique components and operating characteristics which differentiate it from other SSSV
equipment of the same type

NOTE The same model can have any of a variety of end connections.

3.18

operating manual

publication issued by the manufacturer which contains detailed data and instructions related to the design,
installation, operation and maintenance of equipment

3.19
profile
featufe that is designed for the reception of a locking mechanism

3.20
proof test
test dpecified by the manufacturer which is performed to verify that the SSSV meets those requirgments of the
techrjical specification which are relevant to the validation testing performance

3.21
qualified part
part manufactured under a recognized quality assurance programme and, in the case of feplacement,
produced to meet or exceed the performance of the origihal part produced by the original equipment
manufacturer (OEM)

NOTH ISO 9001 is an example of a recognized quality assurance programme.
[1SO10417]

3.22

redrgss

any gctivity involving the replacement of gualified parts
cf. repair (3.23)
NOTH See Clause 8 for mere-information.

3.23
repair
any activity beyond‘the scope of redress that includes disassembly, re-assembly, and testing w|th or without
the feplacementyof parts and may include machining, welding, heat treating or other manufacturing
operations, thatrestores the equipment to its original performance

cf. rer:lress (3.22)

[ISO 10417]
NOTE See Clause 8 for more information.
3.24

sealing device
device preventing contact of liquid and/or gas across the interface between the lock mandrel and the landing
nipple

3.25

size
relevant dimensional characteristics of the equipment as defined by the manufacturer

© 1SO 2004 - All rights reserved 5
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3.26
sour service

exposure to oilfield environments that contain HoS and can cause cracking of materials by the mechanisms
addressed in ISO 15156

NOTE Adapted from ISO 15156-1:2001.

3.27

special feature

specific component or sub-assembly that provides a functional capability that is not validated during the
validation test conducted in accordance with 6.5

3.28
subsurface gafety valve
SSSV
device whosg design function is to prevent uncontrolled well flow when closed

NOTE SSSVs can be installed and retrieved by wireline or pump-down methods (wireline-retrievable) or be an irjtegral
part of the tub|ng string (tubing-retrievable).

3.29
subsurface pafety valve equipment
SSSV equipment

subsurface dafety valve, and all components that establish tolerances and/er clearances which can affgct its
performance|or interchangeability

3.30
stress corrgsion cracking
ScC
cracking of npetal involving anodic processes of localized cafrosion and tensile stress (residual and/or applied)
in the preserce of water and H,S

NOTE Chlorides and/or oxidants and elevated. temperature can increase the susceptibility of metals tp this
mechanism of|attack.

[1ISO 15156-1]

3.31
stress cracKing
stress corrogion cracking, or sulfide stress cracking, or both

NOTE Adapted from NACE'MR0175: Jan 2003.

3.32

stress relief
controlled he¢atingef material to a predetermined temperature for the purpose of reducing any regidual
stresses

3.33

sulfide stress cracking

SSC

cracking of metal involving corrosion and tensile stress (residual and/or applied) in the presence of water and
H>S

NOTE SSC is a form of hydrogen stress cracking (HSC) and involves embrittlement of the metal by atomic hydrogen
that is produced by acid corrosion on the metal surface. Hydrogen uptake is promoted in the presence of sulfides. The
atomic hydrogen can diffuse into the metal, reduce ductility and increase susceptibility to cracking. High strength metallic
materials and hard weld zones are prone to SSC.

[1ISO 15156-1]

6 © ISO 2004 — All rights reserved
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test agency
organization which provides a test facility and administers a test program that meets the validation test
requirements of this International Standard

NOTE See Annex A for test agency requirements.

3.35

test pressure
pressure at which the equipment is tested based upon all relevant design criteria

3.36

test section

test ppparatus which contains the SSSV and provides for connection to a test facility's’ v
apparatus

3.37

type

SSSY equipment with unique characteristics which differentiate it from other functionally s

equif
EXAN

3.38

ment

PLES SCSSYV, velocity-type SSCSV and low-tubing-pressure-type SSCSV are types of SSSV.

validiation test

test
NOTE

3.39

erformed to qualify a particular size, type and model of eguipment for a specific class of ser

See Annex B for details.

workling pressure

SSS

internal pressure rating, including the. differential rating with the valve closed

blidation test

imilar SSSV

ice

4 Abbreviated terms

AQL acceptance qualitytimit

NDE non-destructive examination

TFL through flowline

SCS$V Surface-controlled subsurface safety valve
SSC$V subsurface controlled subsurface safety valve
SSSV subsurface safety vaive

TRSV tubing-retrievable safety valve

WRSV wireline-retrievable safety valve

© 1SO 2004 - All rights reserved


https://standardsiso.com/api/?name=c3c2708826461a5a8e0933532df99037

ISO 10432:2004(E)

5 Functional specification
5.1 General

5.1.1 Functional requirements

The user/purchaser shall prepare a functional specification for ordering products which conform with this
International Standard and specify the following requirements and operating conditions, as appropriate, and/or
identify the supplier's/manufacturer's specific product. These requirements and operating conditions may be
conveyed by means of a dimensional drawing, data sheet or other suitable documentation.

5.1.2 Classes of service

SSSV equipment manufactured in accordance with this International Standard shall conform to,.one’or mére of
the following|classes of service. The user/purchaser shall specify the class(s), as applicable.

— Class 1] standard service. This class of SSSV equipment is intended for use in“wells which arg not
expected to exhibit the detrimental effects defined by Classes 2, 3, or 4.

— Class 2] sandy service. This class of SSSV equipment is intended for use in wells where particdlates
such asisand could be expected to cause SSSV equipment failure.

— Class 3] stress cracking service. This class of SSSV equipment~is intended for use in wells where
water cpntaining corrosive agents can cause stress cracking: Class 3 equipment shall meegt the
requirenpents for Class 1 or Class 2 service and be manufactured from metallic materials that are
demonsirated as resistant to sulfide stress cracking and stress-corrosion cracking.

The supplier/manufacturer shall ensure that the metallic.materials used in Class 3 equipment megt the
metallurgical requirements of ISO 15156 (all parts) for seur service and/or shall be suitable for servjce in
non-souf-containing environments where stress corrosion cracking can occur.

The usef/purchaser shall ensure that the specific metallic materials contained within Class 3 equigment
are suitgble for the intended application.

Within Glass 3, there are two sub-classes, as follows:

1) 3S for sulfide stress cracking- service and stress corrosion cracking service in which chloridefs are
pregsent in a sour environment. Metallic materials suitable for a 3S environment shall be in
accprdance with ISO 15456/all parts).

2) 3C ffor stress corrosion cracking service in a non-sour environment. Metallic materials suitabje for

Clags 3C non-sodr_service are dependent on specific well conditions; no national or internafional
standards exist'for the application of metallic materials for this class of service.

NOTE Fqr the purposes of these provisions, NACE MR0175/ISO 15156-1-2-3, is equivalent to ISO 15156 (all parts).

— Class 4] mass loss corrosion service (see 3.16). This class of SSSV equipment is intended for yse in
wells where corrosive agents could be expected 10 cause mass 10ss corrosion. Class 4 equipment shall
meet the requirements for Class 1 or Class 2 and be manufactured from materials which are resistant to
mass loss corrosion. Metallic materials suitable for Class 4 service are dependent on specific well
conditions; no national or international standards exist for the application of metallic materials for this
class of service.

5.2 SSSV functional characteristics
The SSSV functional characteristics should include but are not limited to the following:
a) type of SSSV control (surface-controlled, subsurface-controlled);

b) type of SSSV retrieval (tubing-retrievable, WL-retrievable, coil-tubing-retrievable, TFL-retrievable, etc.);

8 © ISO 2004 — All rights reserved
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c) type of SSSV closing mechanism (ball, flapper, etc.);

d) requirement for internal self-equalizing capability;

e) requirement, if any, for holding the SCSSV open without the use of the primary operating source
(temporary or permanent lock-open system);

f)  requirement, if any, for providing control fluid communication from the SCSSV to any other subsurface
device (e.g. a through-tubing retrievable secondary valve);

g) requirement, if any, for providing pump-through capability;

h) :tquirement, if any, for a redundant/independent back-up operating system;

i) quirements, if any, for minimal leakage (in accordance with 6.7.2) during functional testing.

5.3 | Well parameters

The fpllowing characteristics shall be specified as applicable:

a) well location (land, platform, subsea);

b) size, mass, grade and material of the casing and tubing;

c) setting depth (maximum required for application) and\ control system parameters (control fluid
tiype/properties, supply pressure, supply line(s) and conneetion rating(s), etc.);

d) ¢asing and/or tubing architecture, trajectory, deviations, maximum dog leg severity;

e) strictions through which the SSSV shall pass<and restrictions/profiles through which the $SSV service

ols/accessories shall pass;

f) quirement, if any, for passage of additional lines (electrical, hydraulic), between the valvg OD and the
¢asing ID, if applicable.

5.4 | Operational parameters

5.4.1| SSSVs

The fpllowing operational parameters, as applicable, shall be specified for the SSSV:

a)
b)

c)

f)

nated working,pressure;

fated temperature range;

if applicable, maximum allowable pressure drop at maximum flow rate through SSSV;

loading conditions, including combined loading (pressures, tension/compression, torque, bending) and
the corresponding temperature extremes anticipated to be applied to the valve;

well stimulation operations, including its parameters, such as acidizing (give the composition of the acid),
the pressure, the temperature, the acid flow rate and the exposure time, as well as any other chemicals
used during the stimulation;

sand consolidation and fracturing operations, including sand/proppant description, fluid flow rate,
proppant/fluid ratio or sand/fluid ratio, chemical composition, pressure and temperature;

well-servicing activities through the safety valve: size, type and configuration of other devices to be run
through the valve, if applicable.

© 1SO 2004 - All rights reserved 9
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54.2 SSCSVs

The conditions under which the SSCSV will operate (flow conditions) and the conditions under which the valve
should close (see ISO 10417) shall be specified, such as

a) at valve setting depth, the minimum, maximum and normal values of the production/injection pressures
and temperatures at the anticipated flow rates;

b) composition of the production fluid (gas/oil/water) and density of each component.

5.5 Environmental compatibility

The following shall be identified for the SSSV to ensure environmental compatibility:

a) productipn/injection/annulus fluid chemical and physical composition, including solids (sand."produgtion,
scale, efc.), to which the SSSV is exposed during its full life cycle;

b) in cases|where the user/purchaser has access to corrosion-property historical data and/or research yhich

is applidable to the functional specification, the user/purchaser should state te \the manufacturer which
material(s) has the ability to perform as required within a similar corrosion enyvironment.

5.6 Compgatibility with related well equipment

The following information, as applicable, shall additionally be specified 10.ensure the compatibility of the $SSV
with the related well equipment:

a) SSSV sjze, type, material, the configuration of the interface connections (these connections arg not
included in the evaluation of combined loading);

b) internal [receptacle profile(s), sealing bore dimensjon(s), outside diameter, inside diameter and| their
respectiye locations;

c) requirenjent(s) for passage of conduits (eléctrical/hydraulic) between valve OD and casing ID.

6 Technjcal specification

6.1 Technical requirements

The suppliefmanufacturer)shall prepare and provide to the user/purchaser the technical specification that
responds to the requirements defined in the functional specification.

6.2 Technical characteristics of SSSV

The following-efiteria-shal-be-met:

a) the SSSV shall be located and/or seal at the specified location and remain so until intentional intervention
defines otherwise;

b) while installed, the SSSV shall perform in accordance with the functional specification;
c) where applicable, the SSSV shall not compromise well-intervention operations as specified in 5.4;

d) while in service, the SSSV shall meet the requirements of the functional specification.

10 © 1SO 2004 — All rights reserved
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6.3 Design criteria

6.3.1 General

SSSV design shall permit prediction and repeatability of rates, pressures or other conditions required for
closure.

6.3.2 Design requirements

6.3.2.1 Documentation of designs shall include methods, assumptions, calculations and design
requirements. Design requirements shall incl t not be limited to th riteria for size, test, working and
operating pressures, materials, environment (temperature limits, service class, chemicals) andyother pertinent
requirements upon which the design is based. Design documentation shall be reviewed-and erified by a
qualified individual other than the individual who created the original design.

6.3.2|2 SSSV equipment conforming to this International Standard shall be manufactured to drawings
and gpecifications that are substantially the same as those of the size, type, and,model SSSV equipment that
has gassed the validation test.

6.3.2|3 The manufacturer shall establish verified internal yield pressure,”collapse pressure and minimum
tensile strength, temperature limits, and rated working pressure, excluding end connections. The pnanufacturer
shall lidentify the critically stressed components of the product and themode of stress. The manufacturer shall
calculate the critical stress level in the identified component(s) based upon the maximum loads jn the design
input|requirements. The minimum acceptable material condition.and minimum acceptable materjal yield shall
be uged in the calculations and the calculations shall include_consideration of temperature limit effects and
thernpal cycles. Metal mechanical properties de-rating shalbbe in accordance with ASME Boiler and Pressure
Vessgl Code, Section Il, Part D.

The [design shall take into account the effects\‘of pressure containment and pressure-inguced loads.
Spedjalized conditions shall also be considered such as pressure testing with temporary test plug

7

6.3.2}4 Component and subassemblycidentification and interchangeability shall be required within each
manufacturer's service class, size, type and model, including working pressure rating of SSSY equipment.
Addijve dimensional tolerances of components shall be such that proper operation of the SSSV |equipment is
assufred. This requirement appliessto~manufacturer-assembled equipment and to replacement cqmponents or
sub-gssemblies.

6.3.2|5 TRSYV profiles ‘that interface with locks and sealing devices covered by ISO 16070 |shall comply
with fhe requirements of\that International Standard.

6.3.3| Working pressure de-rating

6.3.3|1 Working pressure de-rating of SSSVs of the same nominal size, type and model is|permitted by
referTnce to~a successfully validation-tested product (base design) when the requirements of this subclause

and this_International Standard are satisfied. The rated working pressure of a de-rated design|may be less
than thatiof the base dpeign hy amaximumof 50 %

6.3.3.2 In establishing a de-rated design, the manufacturer shall identify the critically stressed
components of the base design, establish the maximum stress factors within those components at the
maximum rated conditions and the specific mode of that stress. All design considerations and stress factors
applied to the base design and its components shall be applied to the de-rated design evaluation.

The manufacturer shall establish the maximum stress factors in the equivalent components within the de-rated
design. The minimum acceptable material condition, minimum acceptable material yield strengths, and
maximum and minimum temperature effects on material properties shall be used.

6.3.3.3 Evaluation of the de-rated design shall include comparison of the calculated maximum stress
factors stated as a percentage of material yields of the components of the base design; these shall not exceed
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the maximum stress factors of the components of the base design. The mode of stress and same method of
calculation(s)/evaluation(s) shall be applied to the identified components of both product designs.

Adjustments to material thickness or yield strengths shall not negatively impact maximum stress factors. The
de-rated product shall be evaluated by the manufacturer to ensure that it will meet the requirements of the
validation test.

6.3.3.4 Each de-rated product requires evaluation, justification and design documentation of the changes.
Documentation shall be included in the product's design records.

6.3.4 Materials

6.3.4.1 GLneraI
a) Materialg, and/or the service, shall be stated by the supplier/manufacturer and shall be Suitable f¢r the
class of gervice and the environment specified in the functional specification. The manufacturer shalllhave
written gpecifications for all materials. All materials used shall comply with the manufacturer's Written
specifications.
b) The user/purchaser may specify materials for the specific corrosion environment in the functional
specificagtion. Should the manufacturer propose to use another material, the manufacturer shall statg¢ that
this material has performance characteristics suitable for all parameters specified in the wel|l and
productipn/injection parameters. This applies to metallic and non-metallic components.
c) Material[substitutions in qualified SSSV equipment are allowed without validation testing provided that the

manufagturer's selection criteria are documented and meet @ll other requirements of this International
Standargl.

6.3.4.2 Metals
6.3.4.2.1 'he manufacturer's specifications shall.define the following:
a) chemicdl-composition limits;
b) heat treatment conditions;
c) mechanical-property limits:
1) tengile strength,
2) vyield strength,

3) elongation;

4) harciiness.

6.3.4.2.2 The mechanical properties specified in 6.3.4.2.1 ¢) for traceable metal components shall be
verified by tests conducted on a material sample produced from the same heat of material. The material
sample shall experience the same heat treatment process as the component it qualifies. Material
subsequently heat-treated from the same heat of material shall be hardness-tested after processing to confirm
compliance with the hardness requirements of the manufacturer's specifications. The hardness results shall
verify through documented correlation that the mechanical properties of the material tested meet the
properties specified in 6.3.4.2.1.c). The heat treatment process parameters shall be defined in the heat
treatment procedure. Hardness testing is the only mechanical-property test required after stress relieving.
Material test reports provided by the material supplier or the manufacturer are acceptable documentation.

6.3.4.2.3 Each welded component shall be stress-relieved as specified in the manufacturer's written
specifications and, where applicable, in accordance with paragraphs UCS-56 and UHA-32, Section VIII,
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Division 1, Subsection C, ASME Boiler and Pressure Vessel Code. In addition, carbon and low-alloy steel
weldments on Class 3S SSSV equipment shall be stress-relieved in accordance with ISO 15156 (all parts).

NOTE For the purposes of these provisions, NACE MR0175/ISO 15156-1-2-3, is equivalent to ISO 15156 (all parts).

6.3.4.3 Non-metals

6.3.4.3.1 The manufacturer shall have documented procedures, including acceptance criteria, for
evaluations or testing of sealing materials or other non-metals to the limits for which the equipment is rated.

6.3.4.3.2 Evaluations (or tests) shall verify the material used is suitable for use in the specific configuration,
envirpnment and application. These evaluations shall Inciude the combination of; pressure, jtemperature,
geonjetric seal design and its application, and the fluids compatible with the intended applicatien:

6.3.4/3.3  Sealing devices and materials previously qualified in accordance with prior-editions ¢f ISO 10432
or ARl Spec 14A for the relevant range of application shall be considered as meeting ‘the design validation
requirements of this International Standard.
6.3.4/3.4 The manufacturer's written specifications for non-metallic compounds shall include handling,
storage and labelling requirements, including the cure date, batch number; €eampound identificatjon and shelf
life appropriate to each compound and shall define those characteristics critical to the performnance of the
matefial, such as the following:

a) ¢ompound type;

b) 1echanical properties, as a minimum:

1) tensile strength (at break),

2) elongation (at break),

3) tensile modulus (at 50 % or 100 %,'as applicable);

C) gompression set;

d) durometer hardness.
6.3.5| Performance data

6.3.511 Performance rating-SCSSV

The $upplier/manufacturer shall state the pressure, temperature and axial load rating, as applicable for the
specific product. This information may be provided in an operating performance envelope; ap example is
givenlin Annex E.

6.3.5.2— Performance rating-SSCSV

The supplier/manufacturer shall provide the following information, as applicable, to establish the closing
conditions for the specific product:

a) orifice size;
b) setting spring;
c) number of spacers to be used;

d) pressure charge.
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6.3.6 TFL equipment

For additional requirements for these products in TFL applications, see ISO 13628-3.

6.4 Desig

n verification

Design verification shall be performed to ensure that each SSSV design meets the supplier's/manufacturer's
technical specifications. Design verification includes activities such as design reviews, design calculations,
physical tests, comparison with similar designs and historical records of defined operating conditions.

6.5 Design validation
6.5.1 Gengdral
The SSSVs produced in accordance with this International Standard shall pass the validatiomtest requir

this subclaus

a) SSSVs

agency.
b) Seals sh
The validatio

The objectiv
specific clasy
requires valiq
include testin
combined teq

Successful ¢
as the tested

Substantive
qualified SS$

With mutual
Annex B ma

6.5.2 Many

The SS9
with the
SSSV d

a)

e.

all meet the requirements of 6.3.4.3.
h testing requirements in this International Standard are not represented as well conditions.

bs of the validation testing requirements of this subclause are to qualify SSSV equipme
es of service, either Class 1 or Class 2. SSSV equipmient furnished to this International Sta
ation testing to qualify each size, type and model\,0f*"SSSV. Qualification for Class 2 service
g for Class 1 service. An SSSV passing the Class 1 portion, but failing the Class 2 portion
t, shall be qualified for Class 1 service only.

pmpletion of the validation testing process shall qualify SSSVs of the same size, type and 1
SSSV.

changes to the validation test (specified herein) shall require requalification of a prev
bV within three years of the effective date of the change.

consent between the test agency and the manufacturer, higher flow rates than those stipula
be applied and used-for all flow tests.

facturer requirements

B\ shall be proof tested to ensure the valve meets the requirements of the technical specifig
manufacturer's specified safety factors. The manufacturer shall provide the test agency w
f maost recent manufacture, one operating manual, records of proof testing, and assoq

docume

bd by

shall pass the applicable validation test specified in Annex B and shall(be performed by & test

nt for
ndard
shall
bf the

nodel

ously

ed in

ation

th an
iated

htation for each size, type and model for the class of service and working pressure desired

n the

validatio

b)

n test.

The manufacturer shall maintain a validation test file on each validation test including any retests that

may have been required to qualify SSSV equipment and seals. This file shall be retained by the
manufacturer for a period of ten years after such SSSV equipment and seals are discontinued from the
manufacturer's product line.

installation of a particular SSSV in the test facility or to accomplish the validation test.

test agency that shall contain the manufacturer's test application as required in A.1.

14

The manufacturer shall furnish any equipment not normally furnished by the test agency to accommodate

The manufacturer shall submit a validation test application for each SSSV to be validation tested to the
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In the event that a particular SSSV has design or operational features which are incompatible with the
test facility and test procedures required by this International Standard, the manufacturer shall advise the
test agency as to the nature of the incompatibility and shall request and fully describe on the test
application, or attachments thereto, any equipment or procedures required to test the SSSV.
Responsibility for furnishing, installing and testing this equipment shall be by agreement between the test
agency and the manufacturer. The manufacturer shall be responsible for assuring that such equipment or
procedures are not less stringent than this International Standard.

f) In the case of validation test non-conformance, the manufacturer shall be responsible for determining the
cause of the non-conformance. The test agency shall cooperate with the manufacturer to determine
whether the non-conformance was product or test agency related If the nonconformance is determined to

rmined to be
he validation
ments of this
the test data
g) If a particular size, type and model of SSSV fails the validation test, that SSS\V.and any otherl SSSV of the
$ame basic design and materials of construction shall not be submitted for retest until the manufacturer
as determined and documented the justification for retest. The manufacturer shall conduct|this analysis
and document the results, including any corrective action taken. Such‘information need not pe submitted
o the test agency, but shall be placed in the manufacturer's test file*for that SSSV before[the SSSV is
submitted for retest.
h) re-test and post-test dimensional verification of fungtionally critical dimensions defjned by the
anufacturer shall be conducted and documented by .the manufacturer. Dimensions shall be within
gstablished criteria.
6.5.3| Test agency requirements
Test pgency requirements are provided in Annex A
6.5.4| Special feature validation
The manufacturer shall identify, in design documentation, all special features included in the product design
that are not validated by design validation testing per this International Standard. Special featyires shall be
validated by test to their rated limits. Special feature validation testing may be performed by the mjanufacturer.

The

The

anufacturer shall identify those special features that shall be included in the functional testi

and test results of spegial features.

6.6

Design'changes

Changes'to the design acceptance criteria of the SSSV design which may affect validation test
or inferchangeability shall require requalification of the SSSV design. Seals that meet the re
6.3.4.3 shall be considered interchangeable among the SSSV equipment of any one manufacturer.

19
manufacturer's désign validation documentation shall include the design requirements, tegt procedures

performance

uirements of

The manufacturer/supplier shall, as a minimum, consider the following when making design changes: stress
levels of the modified or changed components; material changes; and functional changes. All design changes

and modifications shall be identified, documented,

reviewed and approved before their implementation.

Design changes and changes to design documents shall require the same control features as the design
which has passed the applicable validation test requirements of this International Standard.

6.7 Functional test

6.7.1
6.7.2

Each SSSV shall be tested in accordance with Annex C.

Optional minimal leakage requirements are given in Annex D.
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7.1

2004(E)

er/manufacturer requirements

General

Clause 7 contains the detailed requirements to verify that each product manufactured under this International

Standard me

ets the requirements of the functional and technical specifications.

7.2 Raw material

7.21 Certification

Raw materia| used in the manufacture of components shall require the following:

a) certificae of conformance stating that the raw material meets the manufacturer's - docum
specifications;

b) material|test report so that the manufacturer can verify that the raw material meéts~their docum
specifications.

7.2.2 Mechanical and physical properties

7.2.21 Metals

Tensile testir]
Hardness te)
ISO 6506-1
conversion t
ISO 15156 (
expected to

NOTE Fq

7.2.2.2

Non-metals 9

g shall be in accordance with ISO 6892 for the metallic‘materials used for traceable compor]
sting shall be in accordance with 1SO 6506-1 or (SO 6508-1; ISO 6507-1 may be us
or 1SO 6508-1 cannot be applied due to size, *accessibility, or other limitations. Harg
other measurement units shall be in accordance‘with ASTM E 140, with the exceptions no
Il parts) for materials that are intended for use®in wells where corrosive agents can possil
ause stress-corrosion cracking.

r the purposes of these provisions, NACEMRO0175/ISO 15156-1-2-3 is equivalent to ISO 15156 (all p3

Non-metals

hall be tested to determine'their mechanical properties as follows:

tensile, ¢longation, modulus;

hgs in accordance-with ASTM D 1414,

r elastomers™in accordance with ASTM D 412 (alternative ISO or ASTM methods may be
re applicable),

Lelastomers in accordance with 1ISO 527-1;

bnted

ented

ents.
ed if
ness
ed in
ly be

rts).

Ised,

a)
1) O-ri
2) othe
whg
3) non
NOTE
b)

1) O-ri

For the purposes of these provisions, ASTM D 638 is equivalent to ISO 527-1.

compression set (homogeneous elastomeric compounds only):

ngs in accordance with ASTM D 1414,

2) all others in accordance with ASTM D 395;

c) durometer hardness:

1) O-ri

NOTE
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ngs in accordance with ISO 48 or ASTM D 2240 with Shore M,

For the purposes of these provisions, ASTM D 1415 is equivalent to ISO 48.
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2) other elastomers in accordance with ASTM D 2240 (plastics and other materials may be tested using
the Rockwell method, where applicable).

7.3 Heat-treating-equipment qualification

7.3.1 Furnace calibration
Furnaces for heat treatment of production parts shall require the following.

a) Heat treatment of production parts shall be performed with heat treating equipment that has been
calibrated and surveyed.

b) [Each furnace shall have been surveyed within one year prior to heat treating operations:When a furnace
ip repaired or rebuilt, a new inspection shall be required before heat treating.

c) atch-type and continuous-type heat treating furnaces shall be calibrated in adcordance with one of the
following procedures:

1) procedures specified in SAE-AMS-H-6875:1998, Section 5;

3

2) procedures specified in BS 2M 54:1991, Section 7;

3) manufacturer's written specifications including acceptanCe-criteria which are not less stringent than
the procedures identified above.

7.3.2| Furnace instrumentation

The equirements for furnace instrumentation are as/follows.

a) Automatic controlling and recording instrunients shall be used.
b) Thermocouples shall be located in the.fdrnace working zone(s) and protected from furnace ajmospheres.

c) Controlling and recording instruments used for the heat treatment processes shall possess|an accuracy
of £ 1 % of their full-scale range.

d) Temperature-controlling and -recording instruments shall be calibrated at least once every three months
ntil a documented. €alibration history can be established; calibration intervals shall then b¢ established
ased on repeatability, degree of usage and documented calibration history.

e) quipment used to calibrate the production equipment shall possess an accuracy of + 0,25 % of full-scale
nge.

7.4 | Traceability

7.4.1 All components, weldments, subassemblies and assemblies of SSSV equipment shall be traceable
except the following:

a) setting springs used to establish closure parameters for SSCSVs;

b) beans for SSCSVs;

c) common hardware items such as nuts, bolts, set screws and spacers.

7.4.2 Traceability shall be in accordance with the manufacturer's documented procedures. All assemblies,

components (including seals), weldments and subassemblies of equipment supplied shall be traceable to a
job lot and a material test report. Components and weldments shall also have their included heat(s) or batch
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lot(s) identified. All components and weldments in a multi-heat or multi-batch lot shall be rejected if any heat or

batch does n

ot comply with the manufacturer's specified requirements.

7.4.3 Traceability for SSSV equipment is considered sufficient if the equipment meets the requirements of
this International Standard when it leaves the manufacturer's inventory.

7.5 Components undergoing special processes

7.51

Coatings and overlays

Application of coatings and overlays shall be controlled using documented procedures and instructions that

include acceptance criteria.

7.5.2 Welding and brazing

Welding and|brazing shall require the following.

a) Welding|and brazing procedure and personnel qualification shall be in accordan¢ewith ASME Boilgr and
Pressur¢ Vessel Code Section IX.

b) Material| and practices not listed in the ASME Boiler and Pressure Vessel Code Section IX shall be
applied using weld procedures qualified in accordance with the methods of ASME Boiler and Prepsure
Vessel Code Section IX.

7.6 Quality control

7.6.1 Gengdral

Subclause 7|6 provides minimum quality control requirements to meet this International Standard. All quality

control work

7.6.2 Com

All traceable
function and
the manufa
measuremer]

7.6.3 Non-
a) Samplin
ISO 285
until a d
based o

shall be controlled by documented instructions that include acceptance criteria.

bonent dimensional inspection

components, except non-metallic seals, shall be dimensionally inspected to assure p
compliance with design eriteria and specifications. Inspection shall be performed during of
ture of the components” but prior to assembly, unless assembly is required for p
t.

metals inspection

D-1, general inspection level Il at a 2,5 AQL for O-rings and a 1,5 AQL for other sealing eler
pcumented variation history can be established. Sampling procedures shall then be establ
n the documented variation history.

b)
visually

NOTE

c)

roper
after
roper

j procedures and the basis for acceptance or rejection of a batch lot shall be in accordancg with

nents
shed

inspected in accordance with the manufacturer's documented specifications.

For the purposes of this provision, MIL STD 413 is equivalent to ISO 3601-3.

meet dimensional tolerances of the manufacturer's written specifications.

NOTE

18

For the purposes of this provision, SAE AS568B is equivalent to ISO 3601-1.

Visual inspection of O-rings shall be in accordance with ISO 3601-3. Other sealing elements shall be

Dimensional tolerances of O-rings shall be in accordance with ISO 3601-1. Other sealing elements shall
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d) The durometer hardness of O-rings or other elastomeric sealing elements shall be determined in
accordance with ISO 48 or ASTM D 2240. A test specimen manufactured from each batch may be used.

NOTE For the purposes of these provisions, ASTM D 1415 is equivalent to ISO 48.
7.6.4 Surface inspection(s)

The supplier/manufacturer shall have documented procedures, including acceptance criteria, for inspection of
all accessible surfaces for defects and damage before assembly of the SSSV.

7.6.5 Thread inspection

7.6.5/1 All API tapered-thread tolerances, inspection requirements, gauging, gauging. prdctice, gauge
calibfation and gauge certification shall be in accordance with API Spec 5B.

7.6.5|2 All other thread tolerances, inspection requirements, gauging, gauging practice, gauge calibration
and gauge certification shall conform to the specified thread manufacturer's written\specifications,

7.6.6| Measuring/testing equipment calibration
7.6.6{1 Measuring and testing equipment used for acceptance shall be identified, inspectgd, calibrated
and adjusted at specific intervals in accordance with documented spegifications, ANSI/NCSL Z540-1, and this
Interpational Standard.

7.6.6|2 Pressure measuring devices shall

a) be readable to at least + 0,5 % of full-scale range;

b) Bbe calibrated to maintain £ 2 % accuracy of full-scale range.

7.6.6|3 Pressure measuring devices shall.-be used only within the calibrated range.
7.6.6{4 Pressure measuring devices’ shall be calibrated with a master pressure measuring device or a
deadiweight tester. Calibration intervals for pressure-measuring devices shall be a maximum of three months

until focumented calibration history.can be established. Calibration intervals shall then be estabjlished based
on repeatability, degree of usageand documented calibration history.

7.6.7] NDE

7.6.7|1 Requiréments

7.6.711.1  AINNDE instructions shall be approved by a Level lll examiner qualified in accprdance with
ISO 9712.

NOT Eor the purposes of these provisions-SNT-TC-1A is eauivalent to 1ISQ 9712
Ll o Lig T -

7.6.7.1.2  All primary closure springs shall be magnetic-particle or liquid-penetrant inspected for surface
defects to verify conformance with the manufacturer's written specifications.

7.6.7.1.3  All pressure-containing welds shall be magnetic-particle or liquid-penetrant inspected for surface
defects and shall be volumetrically inspected by radiographic or ultrasonic techniques to verify conformance
with the manufacturer's written specifications.

7.6.7.1.4  All pressure-containing castings and forgings shall be magnetic-particle or liquid-penetrant
inspected for surface defects and shall be volumetrically inspected by radiographic or ultrasonic techniques to
verify conformance with the manufacturer's written specifications. The manufacturer may develop AQL
inspection levels based on documented variation history.
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7.6.7.2 Methods and acceptance criteria
7.6.7.21 Liquid penetrant
Liquid-penetrant inspection shall be carried out as follows:
a) method: in accordance with ASTM E 165;
b) acceptance criteria: in accordance with ASME Boiler and Pressure Vessel Code, Section VI, Division 1,
Appendix 8.
7.6.7.2.2 et magnetic particle examination
Wet magnetif particle examination shall be carried out as follows:
a) method:|in accordance with ISO 13665 or ASTM E 709;
b) indications shall be described as one of the following:
1) relejvant indication: only those indications with major dimensions greater than 1,6 mm (1/16 in)|shall
be fonsidered relevant whereas inherent indications not associated( with a surface rupture| (i.e.,
magnetic permeability variations, non-metallic stringers etc.) shall be<onsidered non-relevant;
2) linegr indication: any indication in which the length is equal to Or greater than three times its width;
3) roumded indication: any indication which is circular or elligtical in which the length is less than [three
times its width;
c) acceptar|ce criteria:
1) any|relevant indication greater than or equal to-4,8 mm (3/16 in) shall be considered unacceptaljle;
2) no relevant linear indications shall be allowed for weldments;
3) no tore than ten relevant indications shall be present in any 39 cm? (6 in2) area;
4) fourl or more rounded relevant’indications in a line separated by less than 1,6 mm (1/16 in) shall be
congidered unacceptable.
7.6.7.2.3 Ultrasonic inspection of weldments
Ultrasonic ingpection of ' weldments shall be carried out as follows:
a) method:|in accordance with ASME Boiler and Pressure Vessel Code, Section V, Article 5;
b) acceptance critefiar in_accordance with ASME Boifer and Pressure Code, Section Vil Division 1,
Appendix 12.
7.6.7.2.4 Ultrasonic inspection of castings

Ultrasonic inspection of castings shall be carried out as follows:

a) method

b)

20

: in accordance with ASTM E 428 and ASTM A 609;

acceptance criteria: in accordance with ASTM A 609 at an ultrasonic testing quality level 1, minimum.
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Ultrasonic inspection of forgings and wrought products

Ultrasonic inspection of forgings and wrought products shall be carried out as follows:

a)

b)

7.6.7

Radipgraphic inspection of weldments shall'be carried out as follows:

a) 1nethod: in accordance with ASTM E 94;

b) acceptance criteria: in accordance with ASME Boiler and Pressure Vessel Code, Section VI
JW-51.

7.6.712.7 Radiographic inspection of castings

Radipgraphic inspéection of castings shall be carried out as follows:

a)

b)

method: in accordance with ASTM E 428 and ASTM A 388;

calibration:

1)

back reflection technique: the instrument shall be set so that the first back reflection is 75 % + 5 % of
the screen height when the transducer is placed on an indication-free area of the forging or wrought

product,

P

)

gcceptance criteria: any of the following forging or wrought product defects shall be basis for

2.6

method=~in accordance with ASTM E 94;

acceptance criteria.
g

flat bottom hole technique: the distance amplitude curve (DAC) shall be based on a. 3
flat bottom hole for thicknesses up to and including 101,6 mm (4 in) and a 6,4 mm((1/4 i
hole for thicknesses greater than 101,6 mm (4 in),

angle beam technique: the distance amplitude curve (DAC) shall be based on a notd

equal to the lesser of 9,5 mm (3/8in) or 3 % of the normal section\thickness [9,5
maximum], a length of approximately 25,4 mm (1 in) and a width no_greater than twice it

back reflection technique: indications greater than 50% of the referenced ba
accompanied by a complete loss of back reflection,

flat bottom hole technique: indications equal to or“larger than the indications obser
calibration flat bottom hole,

angle beam technique: amplitude of the discontinuities exceeding those of the reference

Radiographic inspection of weldments

P mm (1/8 in)
n) flat bottom

h of a depth
mm (3/8in)
5 depth;
ejection:

bk reflection

ed from the

notch.

Il, Division 1,

1)
2)

3)

in accordance with ASTM E 186;
in accordance with ASTM E 280;

in accordance with ASTM E 446.

The maximum defect severity levels for 1), 2) and 3) are given in Table 1.
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Table 1 — Maximum defect severity levels for castings

Defect category Maximum defect severity level
A 3
B 2
C (all types) 2

D None acceptable

E None acceptable

F None acceptable

G None acceptable
NOTE The defect categories, types and severity levels are defined in ASTM E 186,
ASTM E 280 and ASTM E 446, as applicable.

7.6.7.2.8 Radiographic inspection of forgings

Radiographig inspection of forgings shall be carried out as follows:

a) method:|in accordance with ASTM E 94;

b) acceptance criteria of which any of the following defects shall be basis.for rejection:
1) any|type of crack or lap;

2) any|other elongated indication with length, L, and wall thickness, ¢, as follows:

— |L>6,4mm (1/4 in) for t < 19 mm3/4 in)
— |L>1/3¢ for 199 mm<t<57,2mm (3/4in<t<21/4in)
— [L>19 mm (3/4 in) for t>57,2 mm (21/4 in)

3) any|group of indications in a line that have an aggregate length greater than ¢in a length of 12 ¢.

7.6.8 Personnel qualifications

7.6.8.1 Personnel performing NDE evaluations and interpretations shall be qualified in accordancg with
ISO 9712, to|at least Level Il, or equivalent.

NOTE FQqr the purposes.of-these provisions, SNT-TC-1A is equivalent to ISO 9712.

7.6.8.2 Personnel\performing visual examinations shall have an annual eye examination, as applicaple to
the discipling to be;performed, in accordance with ISO 9712.

NOTE Far thé purposes of these provisions, SNT-TC-1A is equivalent to 1ISO 9712

7.6.8.3 All other personnel performing inspection for acceptance shall be qualified in accordance with
documented requirements.

7.6.9 Certifications

Components undergoing external processes at a subcontractor, such as heat treatment, welding or coating
shall require the following:

a) a certificate of conformance stating the materials and/or processes meet the manufacturer's documented
specifications;
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b) a material test report, where applicable, to verify the materials and/or processes meet the supplier's

documented specifications.

7.6.10 Manufacturing non-conformities

Processing of non-conformities shall be controlled in accordance with the manufacturer's documented

proc

1.7

edures. Weld repair shall be restricted to the weld only.

SSSV functional testing

7.7.1___SSSV functional testing shall be performed by the manufacturer on each new SSSV ma
accordance with this International Standard.

nufactured in

7.7.2] Results of the functional test shall be traceable to the valve tested and retainedin“acc
7.9.111.

7.7.3| Functional-test data shall be recorded, dated and signed by the personnel performing t

requ

ired data is indicated in F.1.20 or F.1.21, as applicable.

7.7.4| If the user/purchaser specifies if the optional functional test for. minimal leakage the
giver| in annex D shall be applied.

7.8

SSS

Product identification

equipment furnished to this International Standard shall be permanently identified in acc

the manufacturer's written specifications. Identification shallsinclude the following:

a)

b)

9)

Clas

manufacturer's name or trademark;
manufacturer's size and model;
manufacturer's part number;
dnique identifying serial numbet;
nated working pressure;

minimum ID (TRSV.only);
¢lass(es) of service designation.

g of serviCe) designations listed below may be combined to indicate the complete class of

examnple, 2,4indicates sandy and mass loss corrosion service.

h)

1*— Standard service

prdance with

ne tests. The

fequirements

prdance with

service. For

2 — Sandy service
3S — Stress corrosion cracking service—sour environment
3C — Stress corrosion cracking service—non-sour environment

4 — Mass loss corrosion service.

Orifice beans for velocity-type SSCSVs shall be identified by the orifice diameter.
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7.9 Documentation and data control

7.91

7.9.1.1

Retained documentation

General

The supplier/manufacturer shall establish and maintain documented procedures to control all documents and
data that relate to the requirements of this International Standard. These documents and data shall be legible
and maintained to demonstrate conformance to specified requirements. All documents and data shall be
retained in facilities that provide an environment that prevents damage, deterioration, or loss. Documents and

data may be in the form of any type of media, such as hard copy or electronic media. All documents and
shall be ava
Documentati

7.9.1.2

Design criter
below, shall

e)

f)

g)

function@l and technical specifications;

one conj

instructipns providing methods for the safe assembly and disassembly of the SSSV and statin

operatio

performance requirements;

material
the SSS|

operatin

contentsg
docume

validatio
1) allg
2) alle

3) alld
whi

4) allt

Dé¢sign documentation

data

lable and auditable by the user/purchaser; they shall be available within one week of reg
bn shall be retained for a minimum of five years from the date of manufacture.

a, verification, and validation documents for each size, type and model, andithe information
be maintained for ten years after date of last manufacture:

plete set of drawings, written specifications and standards;

hs which are permitted and preclude failure and/or fioh-compliance with the functiona

type, yield strength and connection identification for the actual end connection(s) provideq
&
j manual;

of F.1.20 or F.1.21, as applicable, and F.1.22 are a minimum data requirement fg
htation specified in this subclause;

h test files shall contain sufficient documentation to identify and permit retrieval of
rawings and specifications applicable at the time of manufacture,
pplications for validation tests or retests,

esign and/er material modifications, or other justification for retest, of SSSV equipment and
th did net\pass any validation test,

pst.data specified in this subclause.

uest.

listed

hj the
and

with

r the

seals

7.9.2 Supplied documentation

7.9.21

General

SSSVs shall be delivered with a manufacturer's shipping report and an operating manual. F.1.22 contains
shipping-report requirements for SSSVs.

24
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7.9.2.2 Operating manual contents
a) size, type and model;
b) class(s) of service;
c) operating data as follows:
— working pressure,

— temperature range,

-+ internal yield pressure,
+ collapse pressure (applies to tubing-retrievable SSSV equipment at maximum rated temperature),

+ tensile load strength (applies to tubing-retrievable SSSV equipment at maximum rated tgmperature),

— operating envelope, if specified by the user/purchaser (see example imAnnex E);
d) dimensional data, including dimensions of drift bar and drift sleeve, if applicable;
e) dalculations as follows:

+ SCSSVs — Calculation procedures used to determine maximum fail-safe setting dépths, where
applicable,

+ SSCSVs — Oirifice coefficients, spring force, ‘@ptimum operating range of pressure differential for
velocity-type valves, etc.;

f) drawings and illustrations;

g) parts list with all necessary informationor reordering, including manufacturer's contact infornation;

>
=
[72)

pecific details of functional testing should be included if the test apparatus or procedures arg¢ significantly
different than those included in-this International Standard;

i) running instructions;

j)  pulling instructions;

k) ipspection andtesting procedures;
[) ipstallation.and operating procedures;

m) tfoubleshooting and maintenance procedures;

n) repair imiatons;
0) redress disassembling and reassembling requirements;
p) operating requirements as follows:
— SCSS8Vs:
1) opening and closing procedures with opening and closing pressures,

2) equalizing procedure, including maximum recommended unequalized opening pressure,

— SSCS8Vs:

© 1SO 2004 — Al rights reserved 25


https://standardsiso.com/api/?name=c3c2708826461a5a8e0933532df99037

1ISO 10432:2004(E)
3) opening or equalization procedures,
4) optimum conditions to avoid nuisance closures and throttling;

q) Storage recommendations.

7.10 Failure reporting and analysis

7.10.1 This subclause provides the requirements for processing the user/purchaser provided failure reports
as defined in ISO 10417. The supplier/manufacturer shall have documented procedures that define the
actions required.

7.10.2 Notif
within 30 cal
collection req
date of the
report becon;

ntact

data
etion
bilure

cation of the receipt of a failure report shall be provided to the submitting user/purchaser.cq
bndar days of the documented receipt at the manufacturer. This notification shall include)any
uests that the manufacturer needs to perform an effective evaluation and a projected“comp)
pvaluation. Should the requested data or equipment not be provided as requésted, the f
es inactive 30 calendar days after the notification has been provided to the user/purchaser.

7.10.3 Follo
implemented
evaluation r¢g
evaluation. T

il be
The
f the
ce of
riate.
bcted
ed in

wing receipt of the requested data and equipment to be analyzed, reasonable efforts sh
to complete the evaluations in a timely manner that meets the prevailing business need
port shall be provided to the user/purchaser within 15 calendar days after completion g
his evaluation shall include the actions required of the user/purchaser to mitigate reoccurrer
the identified problem and suggested measures to extend the product's ©perational life, when approq
The manufagturer shall make necessary design changes that result frof the failure analysis on all aff
SSSV equipment. If the required or suggested actions apply to similar products, they shall be refereng
the evaluatiop.

7.10.4 Eva
documented

uations and any subsequent notifications prepared in response to a failure report shall be

and available for three years after the date of preparation.

8 Repairn/redress

8.1 Repaifr
Repair opera
stated in this|

manufacture

hents
ginal

tions for SSSVs shall incliude the return of the product to a condition meeting all requirer
International Standard or.the edition of this International Standard in effect at the time of o

8.2 Redrgss

Redress ope
SSSV equipr

9 Storag

9.1
deterioration

9.2

rations are~beyond the scope of this International Standard. ISO 10417 provides requiremer
hent redress.

ts for

eand preparation for transport

(for example, caused by atmospheric conditions, debris, radiation, etc.) prior to transport.

SSSV equipment shall be stored per the written specifications of the equipment manufacturer to prevent

SSSV equipment shall be packaged for transport per the written specifications of the equipment

manufacturer to prevent normal handling loads and contamination from harming the equipment. These
specifications shall address the protection of: external sealing elements, sealing surfaces, exposed threaded

connections,

9.3
use.

9.4

26

access port(s) sealing and contamination from fluids and debris.

For storage after transport, see operating manual.

All material provided as protection for transport shall be clearly identified for removal prior to equipment
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Annex A
(normative)

Test agency requirements

General

Stan
by th

The
recor
minin
copy
shall

upon

Test

The {
This

e test agency.

d the results of the validation test as specified in F.1.13. The content of Annex F, as ap
hum data requirement for the documentation specified in this subclause The test agency s
of the validation test report to the manufacturer within thirty days of theZcompletion of the tes
be retained by the manufacturer and by the test agency, and shall be available to the us
request to the manufacturer.

hgencies performing validation testing shall conform to ISO/IEC17025.

est agency shall provide, on written request, current decumentation to manufacturer or us
shall include the following, as a minimum:

a)

escription of the facility, including any limitatiGns on the size, length, mass, type, pre

Imperature rating, and service class of SSSV,that may be tested;
b)

st procedures and forms actually used at\the facility for each type and service class of SSS

s of Annex B
International

lard shall be noted on the test application and recorded on the validation test data summary| (see F.1.13)

est agency shall conduct validation tests as specified on the manufacturer's test.applicationf in F.1.1 and

plicable, is a
hall supply a
t. This report
er/purchaser

pr/purchaser.

ssure rating,

V;

c) procedures for maintenance and (calibration of measuring equipment used for test acce¢ptance, and

q

alibration records;

d)

e)

rocedures for making applications for tests, the delivery of SSSVs, the initial installation and checkout of

SSVs and other pertinent_information;

ny limitations on theZaccessibility of the facility (such limitations shall not preclude reasona
e facility for ingspeCtion by manufacturers or user/purchasers);

f)  any limitationsion the receipt of proprietary information.

The fest agency shall promptly provide a response to the test application requestor, stating a

rejec
or se

ion‘ofithe requirements therein. A test application may be declined if the data are incomplef

fieonflicting. Any declined applications shall detail the specific provisions causing rejection.

ple access to

Cceptance or
e, inaccurate

A.2

A.21

Test facility requirements

The components of the test facility systems shall have a capacity and working pressure a

s required by

the size and/or working pressure of the SSSV to be tested. Typical test facility schematics, the SSSV gas flow
facility, the liquid test facility and the controlled-temperature test facility are shown in Figures F.1, F.2, and F.4.

The control pressure system components shall, as a minimum, consist of the items listed below:

a) hydraulic-fluid reservoir with a filtered vent;

b) accumulator;

© IS0

2004 — All rights reserved
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c)
d)

e)

hydraulic pump;

control system to operate the pump;

pressure relief facility to protect the system.

A.2.2 There shall be provision for the supply of nitrogen gas to conduct the required nitrogen leak test and a
gas flow meter to indicate the leakage rate.

A gas reservoir with a gas release device and instrumentation to measure the test parameters shall be

provided.

The test faciljty shall, as a minimum, consist of the items listed below:

a) test faciljty piping, which shall be at least 50,8 mm (2 in) nominal diameter;

b) fresh-wdter tank;

c) sand slury tank;

d) Marsh fynnel viscometer in accordance with ISO 10414-1 with required timerand graduated beaker;
NOTE | For the purposes of these provisions, APl RP 13B1 is equivalent to ISQ10414-1.

e) centrifude with basic sediment and water (BS&W) sample flasks' in accordance with APl Mant
Petroledm Measurement, Chapter 10.4;

f) circulation pumps;

g) flow mefer;

h) pressurg measurement systems;

i) time-baged recorder to simultaneously record the required pressure and flow data;

i) back-prgssure regulator;

k) propanelsystem as shown in Rigure F.5;

I)  high-pressure water pump-and accumulator system.

A.3 Validation test'reports

Test reports [completed by a test agency conforming to this International Standard shall be traceable f

equipment tgsted and shall include the following:

a)

28

al of

o the

general information (date, location, manufacturer, model, serial number, size, rating, etc.);

summary of test results;

descripti

on of the characteristics of equipment under test;

observed data (including calculations and details of test personnel);

test conditions (limits required by the standard);

identification of test methods and procedures;
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9)
h)

)
k)

m)

A4
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supporting data (log sheets, etc.);

graphical presentation of operating pressure traces;
identification of instruments involved in the testing;
copy of validation test application from F.1.1;

the content of the data requirements of F.1, as applicable;

certificate of compliance in accordance with a national or internationally recognized standard such as

[TaYaViT el S o VI P aYaY
IPVUNEL 'OUIUC 224,

fime-based testing data, as requested.

Test agency records

Unlegs otherwise specified in the appropriate referenced standard(s), the test\agency shall keep
records for ten years from completion of all tests on all equipment tested:

a)
b)
c)
d)
e)

f)

fest data and test reports, Annex F, as applicable;
measuring and test equipment calibration data;
mon-conformance reports;

audit and corrective-action records;

personnel qualification records;

fest procedures;

data on any special testing.

the following

© 1SO 2004 - All rights reserved
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Annex B
(normative)

Validation testing requirements

B.1 General

To pass the

calidation test_the SSSV shall si |(‘(‘pqqfully complete all steps of the \/nlidnfinn-fpeﬁng procedure

within the lim

its specified and in the order shown.

Validation tepting shall be discontinued if the valve fails to perform within the limits specified ‘for any| step

except when
test facility. T
discontinuan

All pressure
equipment.

Prior to any |

Gas pressurg-relieving (bleed-down) operations shall be performed perthe manufacturer's requirements.

During validz
readable hyqg
plot for open

When valida
interpolated

The test sec
integral part
SSSV.

The test sed
facility.

Each data fo
specified in H

B.2 Validationtest procedure — SCSSV

such failures are determined to be a result of actions by the test agency or a failufe withjn the
he basis for discontinuing the test, and any unusual conditions observed at or prior to the time of
Ce, shall be noted on the test data form by the test agency.

5 are defined as gauge unless otherwise specified and shall beCrecorded on time-Qased

quid pressure test, purge with test liquid to remove air.

tion testing of hydraulically operated SSSVs, control.line fluid metering may be used to proyide a
raulic control line pressure trace. Refer to Figure*E:6 for a characteristic pressure versug time
ng and closing hydraulic control pressures with hydraulic fluid being applied at a metered rafe.

ion testing of SSSV sizes not covered in fables F.1, F.2, and F.3, the flow rate values may be
br extrapolated by a ratio of the square.of the diameter versus the parameter involved.

ion shall completely enclose a witeline-retrievable SSSV. Tubing-retrievable SSSVs shall lbe an
of the test section. The test section shall be rated to at least the rated working pressure ¢f the

tion ends, length and hydraulic control connections shall be compatible with the test aggncy's

rm shall be signed-and dated by the person(s) conducting the test. The form containing thg data
.1.13 shall bésigned and dated by the test agency's designated approval authority.

B.2.1 General

Verify that the model and serial numbers appearing on the test valve are in agreement with the manufacturer's

application.

B.2.2 Class 1 test

B.2.2.1 Perform the SCSSV gas flow test (see B.3).

B.2.2.2 Open the test valve. Record the full-open hydraulic control pressure as shown in F.1.4.

30
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B.2.2.3 Fill the test valve with water and circulate water to displace gas out of the test section. Once gas
has been displaced from the test section, discontinue water circulation.

B.2.2.4 Close the test valve. Record the full-closed hydraulic control pressure as shown in F.1.4.
B.2.2.5 Perform the liquid leakage test (see B.5).
B.2.2.6 Perform the unequalized opening test (see B.6).

B.2.2.7 Perform the operating-pressure test (see B.7).

B.2.2:8 Perform-the-propane-test{seeB:8):

B.2.2.9 Perform the nitrogen leakage test (see B.9).
B.2.2.10 Repeat the operating-pressure test (see B.7).
B.2.2.11 Perform the SCSSV Class 1 flow test (see B.10).
B.2.2.12 Repeat B.2.2.9 to B.2.2.11 four additional times.
B.2.213  Perform the liquid leakage test (see B.5).

B.2.2.14  Perform the controlled-temperature test (see B.11).

B.2.2.15 If the test valve is being qualified for Class 1 service only, proceed to B.2.3.6.

B.2.3 Class 2 test
B.2.3.1 Perform the nitrogen leakage test (see B.9).
B.2.3.2 Perform the operating-pressure {est (see B.7).

B.2.3.3 Perform the Class 2 flow test (see B.12). Class 2 flow testing shall be performed in ja continuous
manner with no interruptions longer.than 2 h.

B.2.3.4 Repeat B.2.3.1 to'B<2.3.3 six additional times.
B.2.3.5 Perform theViguid leakage test (see B.5).
B.2.3.6 Perform-the drift test (see B.4).

NOTH If at~any point in the Class 2 test the valve fails and it is desired to have Class 1 qualificatioh, perform the
Class| 1 drifttest to confirm Class 1qualification.

B.2.3.7 If the test valve has performed within the limits specified, it has passed the validation|test.

B.2.3.8 Summarize the validation test data as specified in F.1.13.

B.3 Gas flow test — SCSSV
B.3.1 Record test data as specified in F.1.2.

B.3.2 Install the test valve in the gas flow test stand. The test medium shall be air, nitrogen or any other
suitable gas.

B.3.3 Set the control line resistance to the appropriate setting shown in Table F.1.
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The test flow rates specified in Table F.1 are based on a pressure of 13,8 MPa (2 000 psi) and a velocity
of 6,10 m/s (20 ft/s) in the tubing for valve closure test 1 and test 4, a velocity of 9,15 m/s (30 ft/s) for
test 2, and a velocity of 3,05 m/s (10 ft/s) for test 3.

The test flow rates shall be maintained within —5 % and + 15 % of the nominal value given in Table F.1 or
between —(0,01 x 106)m3 and +(0,04 x 108) m3d [-(0,5 x 10%) scf and +(1,5 x 108) scf per day],
whichever is greater. The low control line resistance test shall be performed with a hydraulic control line
having an inside diameter of at least 9,6 mm (0,38 in) and a maximum total length of 7,6 m (25 ft).

The configuration for the high control line resistance test shall consist of the control line used for the
low-resistance configuration plus a square-edge orifice having an inside diameter of 0,5 mm + 0,05 mm

(0,020 in=6-802-nrandedengthof 254 mm=+=2.5-mm{04r=01n)
B.3.4 Open and close the test valve. Record the full-open and full-closed control pressures.
B.3.5 Closg the flow control valve and bleed valve (see Figure F.1). Set the flow control valve to proJide a
gas flow at altest rate in accordance with Table F.3.
B.3.6 Incrgase the gas pressure in the system to between 13,8 MPa (2000 psi) and(17,3 MPa (2500 psi).
B.3.7 Open the test valve. Record the full-open control pressure.
B.3.8 Estaplish and maintain the gas flow rate indicated in Table F.1, and*then close the test valve [while

recording thg control line pressure and gas flow rate.

raulic
ve to

B.3.9 The
control presg
shut off the s

est valve shall shut off a minimum of 95 % of the specified flow in 5,0 s or less after the hyd
ure reaches zero, or the test valve fails the test. Re¢ord the time required by the test va
pecified flow. If the test valve fails, discontinue testing.

B.3.10 Blee
8,3 MPa + 0,
If leakage ex

H the valve bore downstream pressure to zero. Adjust the test valve upstream bore pressiire to
4 MPa (1 200 psi + 60 psi). Record the test)valve bore upstream pressure and gas leakagq rate.
ceeds 0,14 m3/min (5 scf/min) of gas, the test valve fails. If the test valve fails, discontinue testing.

B.3.11 Bleef all pressure to zero. Repeat step/B.3.3 to step B.3.10 until all four closure tests specified in

Table F.1 ar¢ successfully completed or until the test valve fails.

B.4 Drift test — SCSSV

B.4.1 Geneéral

The manufaq
WRSVs) tha
permanently
recorded alo

turer shall-provide the test agency with a drift sleeve (for WRSVs) and/or drift bar (for TRSV

is apprepriate for detecting changes in the valve's dimensions. Each drift bar/sleeve sh
marked with a unique identifier. Drift bar dimensions (measured) and unique identifier sh
hg-with the minimum specified ID of the test valve (TRSVs and WRSVs) or maximum spe

5 and
il be
il be
cified

OD of the tedt valve (WRSVs)

Drift bars shall be of no smaller OD than the valve's specified minimum ID, less 0,75 mm (0,030 in); drift
sleeves shall be no larger on the ID than the valve's specified maximum OD plus 0,75 mm (0,030 in), and
shall be a full round at the recorded drift dimensions.

Each drift bar shall be of a length designated as appropriate to verify that the product provides no restriction to
the passage of tools for the full length of the product and shall be a minimum length of four times the specified
inside diameter of the product, or 610 mm (24 in), whichever is greater.

Each drift sleeve shall be of a length designated as appropriate to verify that the product can be received into
its intended receptacle and shall be a minimum length of two times the specified outside diameter of the
product.
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B.4.2 Drift test — TRSV
B.4.2.1 Record test data as specified in F.1.3.
B.4.2.2 Open and close the test valve, recording the full-open hydraulic control pressure.

B.4.2.3 Orient the test valve so that the valve is vertical, upside down, and in the normal open position.
The test valve may be opened prior to repositioning.

B.4.2.4 Pass the drift bar completely through the test valve in a manner that does not cause the test
valve's closure mechanism to be opened The drlft bar shall be alded by a force no greater than that of gravity
whileret : y completely

through the test valve, the test valve fails.

B.4.3 Drift test — WRSV
B.4.3.1 Record test data as specified in F.1.3.

B.4.3.2 Open the test valve, recording the full-open hydraulic control pressure. Orient the fest valve so
that the valve is vertical, upside down, and in the normal open position.

B.4.3.3 Pass the drift bar completely through the test valve in‘d manner that does not cx\use the test

at of gravity
while| being passed down and back through the test valve. If:ithe drift bar does not pass freely completely

B.4.3.4 Pass the drift sleeve over the entire length, €xcept for the packing stack/sealing devig¢e, of the test

in a manner that does not cause the test valve's €losure mechanism to be moved.
If control line or control sleeve is in place,.a partial drift of the lower valve can be accomplished here.

¢ the test valve and record the closing pressures. If a partial OD drift has been accomplished, pass the

drift $leeve over the remaining length of the test valve. The drift sleeve shall be aided by a for¢e no greater

than that of gravity while being passed down and back over the test valve. If the drift sleeve ddes not freely
pass|completely over the test valve, ‘except for the packing stack/sealing device, the test valve fails.

B.5 |Liquid leakage test — SSSV
B.5.1 Record testdata as specified in F.1.5.
B.5.2 Make certain that the test valve is in the closed position with only liquid above and below the valve.

B.5.3 Apply water pressure upstream of the test valve closure mechanism at 100 % of the rpted working

presgure (allowable range of 95 % to 100 %) of the valve. Record the test valve bore pressure and the time at
which pressure was npplinr‘l tothe valve

B.5.4 Wait for a minimum of 3 min after applying water pressure upstream of the test valve closure
mechanism before beginning collection of water leakage from the downstream bleed valve.

Continuously collect water leakage for a period of 5 min. Record the times at which water leakage collection
began and ended and the amount of water collected. Calculate and record the average leakage rate. If the
average leakage rate during the collection period exceeds 10 cm3/min of water, or if external body leakage is
detected (tubing-retrievable only), the test valve fails. If the test valve fails, discontinue testing.
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B.6 Unequalized opening test — SCSSV

B.6.1

Record test data as specified in F.1.6.

B.6.2 Establish water pressure upstream of the test valve closure mechanism at the maximum
manufacturer-specified opening-pressure differential.

B.6.3 Open the test valve closure mechanism against pressure as recommended in the test valve-operating
manual. Record the equalizing pressure and the full-open hydraulic control pressure.

B.7 Operating-pressure test — SCSSV

B.7.1 Recq

B.7.2 Appl
working pres
pressure).

B.7.3 Clos
within the sp

NOTE TH
due to the diff¢

The full-open/full-closed hydraulic control pressures shall be adjusted based on the change in test se

pressure at

rd test data as specified in F.1.7.

y pressure of 25 % of the rated working pressure (allowable range of 20 %n6’30 % of
sure) of the test valve to the entire test section. Record the test valve Jbane pressure
b and open test valve five times while maintaining the test section, preéssure recorded in
ecified range.

e test section pressure can increase as the valve is opened, and then/can decrease as the valve is

erential volume of the hydraulic operating piston.

the time of control pressure measurement. Thexadjusted control pressure is determing

rated
base

B.7.2

losed

ction
d by

adding/subtracting the actual control pressure with the difference between the base pressure and the gctual

test section

hydraulic control pressures do not repeat within + 10 %_of'their average, or + 0,7 MPa (+ 100 psi), whic

is greater, or|

B.7.4 Rep
rated workin

B.8 Propa
B.8.1 Recq
B.8.2 Ope

bleed the nitjogen pressure to zero.

B.8.3 Cycl
and full-oper

ressure recorded at the time of each opening/€losing pressure measurement. If the five adj
if any body joint leakage (tubing-retrievable-only) is detected, the test valve fails.

at B.7.2 and B.7.3 at 75 % of therated working pressure (allowable range of 70 % to 80
pressure).

ne test — SCSSV(SSCSV as noted)

rd test data as specified in F.1.8.

h the test valve=Displace liquid out of the test section with nitrogen at a downstream locatio

b the test valve closed and open three times. Leave the test valve open. Record the full-c
hydraulic control pressures. If the three hydraulic control pressures do not repeat within +

sted
hever

% of

h and

osed
10 %

L0 7 MPo (100 nai) H r thao tact ol foila

Oaaa-or

of their avers

..... cehavar o o + MA
T U1 Vit a \ TOU PSTwWinornCveT 1o groatCT; aie eSSt varveTals:

B.8.4 Transfer propane to the test section until the test section pressure reaches 2,8 MPa + 0,14 MPa
(400 psi + 20 psi).

B.8.5 Open the downstream vent valve until liquid propane is expelled, close the propane vent valve, and
adjust the pressure to 2,8 MPa + 0,14 MPa (400 psi = 20 psi). Record the test valve bore pressure.

B.8.6 Close and open the test valve three times, leaving the test valve in each position (opened or closed)
for a minimum of 15 min. Record the full-open and full-closed hydraulic control pressures.

NOTE

due to the differential volume of the hydraulic operating piston.

34

The test section pressure can increase as the valve is opened, and then can decrease as the valve is closed
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The full-open/full-closed hydraulic control pressures shall be adjusted based on the change in test section
pressure at the time of control pressure measurement. The adjusted control pressure is determined by
adding/subtracting the actual control pressure with the difference between the base pressure and the actual
test section pressure recorded at the time of each opening/closing pressure measurement. If the three
adjusted hydraulic control pressures do not repeat within £ 10 % of their average, or + 0,7 MPa (+ 100 psi),
whichever is greater, or if any body joint leakage (tubing-retrievable only) is detected, the test valve fails

B.8.7 Leave the test valve in the open position in propane for an additional 2 h, minimum. Record the start
and completion times and the valve bore pressure at the end of the 2 h interval.

B.8.8 Bleed the section pressure to zero.

B.8. Purge the test section with nitrogen.

B.8.10 Close the test valve and record the full-closed hydraulic control pressure.

B.9 |Nitrogen leakage test — SCSSV (SSCSV as noted)
B.9.1 Record test data as specified in F.1.9.

B.9. Apply 1,4 MPa + 0,07 MPa (200 psi + 10 psi) nitrogen pressure upstream of the test Jalve. Wait a
minimum of 1 min, then measure any nitrogen leakage through the'closure mechanism. Record {he test valve
bore pressure, the leakage rate and the start and completion times of the waiting period. If the lepkage rate is
greater than 0,14 m3/min (5 scf/min), or if any body joint leakage (tubing-retrievable only) is detefcted, the test
valve fails.

B.9.3 Repeat B.9.2 at 25 % of the rated working pressure (allowable range of 20 % to 30 % of fated working
presgure) of the test valve.

B.9. Bleed the pressure upstream of the testvalve to zero.

B.9. Open the test valve. Record the-full-open hydraulic control pressure.

B.1Q Class 1 flow test —SCSSV
B.10{1 Record test data as-specified in F.1.10.

B.10J2 Circulate freshywater through the system while bypassing the test valve until gas has bgen displaced
from the system.

B.10J3 Adjust.the water flow rate through the test valve to obtain a stable flow at the valug specified in
Tablg F.2.'Record the time at which flow is directed through the test valve. Pass water through the test valve
at the specified rate for a minimum of 5 min.

B.10.4 Close the test valve against the flow. Record the full-closed hydraulic control pressure and the water
flow rate through the test valve at the time closure was initiated. The test valve shall shut off a minimum of
95 % of the specified flow at the first closure attempt in 15,0 s or less after the hydraulic control pressure
reaches zero, or the test valve fails. Record the time required by the test valve to shut off the specified flow.

B.10.5 Open the test valve. Record the full-open hydraulic control pressure.

B.10.6 Repeat B.10.2 to B.10.4 until the three fresh-water closure rates have been completed or the test
valve fails.
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B.11 Controlled-temperature test — SCSSV

B.11.1 Record test data as specified in F.1.11.

B.11.2 Install the test valve in the controlled-temperature test stand. Temperature measurements shall be

taken in the area of the control line entry port of the test valve.
B.11.3 Allow the test valve to reach a stable temperature of 38 °C + 3 °C (100 °F £ 5 °F).

B.11.4 Apply nitrogen gas pressure of 25 % of the rated working pressure (allowable range of 20 % to

30 %

of rated working pressure) of the test valve. Allow the temperature at the test valve to stabilize. Record the

test valve terfiperature and the test valve bore pressure (Dase pressure).

B.11.5 Cycle the test valve ten times while maintaining the specified test valve temperature and)pre
recorded in B.11.4 within the specified ranges.

NOTE The test section pressure can increase as the valve is opened, and then can decrease(as’the valve is
due to the diff¢rential volume of the hydraulic operating piston.

The full-open/full-closed hydraulic control pressures shall be adjusted based on«iie change in test se
pressure at [the time of control pressure measurement. The adjusted controlipressure is determine
adding/subtracting the actual control pressure with the difference between the base pressure and the 3
test section pressure recorded at the time of each opening/closing pressure measurement. If the ten adj
hydraulic control pressures do not repeat within + 10 % of their average,r + 0,7 MPa (+ 100 psi), whic
is greater, orlif any body joint leakage (tubing-retrievable only) is detected, the test valve fails.

B.11.6 Connect a tube from the test valve hydraulic control linecport to a container filled with water. Po
the tube so gdny gas bubbles from the hydraulic control line port,can be observed.

B.11.7 With|the test valve bore filled with nitrogen gas-at the specified temperature and pressure, V
minimum of
times at whi¢h the 3 min waiting period, preceding‘the leakage test, begins and ends and the times at

the 5 min gag bubble leakage observation period.begins and ends. If continuous leakage from the contrg

ssure

losed

ction
d by
ctual
LiIsted
hever

sition

ait a

B min and then observe for gas bubble leakage continuously for a minimum of 5 min. Record the

which
| line

is observed for at least 1 min during the observation period, or if body joint leakage (tubing-retrievable only) is

detected, thq test valve fails.

B.11.8 Repe¢at B.11.3 to B.11.7 using,a test valve bore pressure of 75 % of the rated working pre
(allowable range of 70 % to 80 % of rated working pressure) of the test valve.

B.11.9 Bleef nitrogen pressare*above the closure mechanism to zero. Adjust and stabilize the pre
below the clgsure mechanjsm to 75 % of the rated working pressure (allowable range of 70 % to 80 % of
working presisure) of the.tgst valve. Wait a minimum of 1 min, then measure any nitrogen leakage acrog
closure mechanism. Récord the test valve bore pressure below the closure mechanism, any leakage, an
start and corpletion-times of the waiting period. If the leakage rate is greater than 0,14 m3/min (5 scf/m
if any body jaint leakage (tubing-retrievable only) is detected, the test valve fails.

ssure

Ssure
rated
s the
d the
n), or

B.11.10 Repe 5 °FJ

B.11.11 Bleed all pressure to zero. Allow the test valve to cool. Remove the test valve from the

controlled-temperature test stand.

B.12 Class 2 flow test — SCSSV
B.12.1 Record test data as specified in F.1.12.

B.12.2 Prepare a slurry consisting of sand and viscosified water.
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B.12.3 Determine the sand content of the slurry in accordance with the APl Manual of Petroleum
Measurement Standards, Chapter 10.4. Adjust the sand content to 2 % + 0,5 % by adding 150 pym to 180 ym
(100 U.S. mesh to 80 U.S. mesh) sand or by diluting the slurry with fresh water.

B.12.4 Determine the viscosity of the slurry sample with a Marsh funnel viscometer in accordance with

ISO 10414-1. Adjust the viscosity to 70 s £ 5 s by adding a viscosifier or diluting the slurry with fresh water.

NOTE

For the purposes of these provisions, APl RP 13B1 is equivalent to ISO 10414-1.

B.12.5 The viscosity and sand content requirements specified above shall be met before proceeding.

B.12
sand

B.12
the te

B.12
time
closu
Reco
testin

B.12
Visco

B.13

B.13
the n

B.13
cond

B.13
B.13
B.13

closu
flow

o Al bl 1 : | 4 4 bl 1 H -l Tl =0 0D bl 1 H
\J I'\Ujubl i aluny CCuiauurT rdtc U U1 vdiu© SPTUIlIcU 1T TdUIT T .4. TANCULUTU U1C oluuy Cll
content and slurry viscosity. Record the time at which the slurry circulation begins.

7 Circulate the slurry through the test valve at the specified rate for a minimum_ of #h, an
st valve against the specified rate.

8 Record the full-closed hydraulic control pressure and the slurry flow rate'through the tes
closure is initiated. The test valve shall shut off a minimum of 95 % _o6f ‘the specified flo

re attempt in 15,0 s or less after the hydraulic control pressure reaches zero or the tes
rd the time required for the test valve to shut off the specified flow, If the test valve fails

g.
9 At the completion of the flow period, measure and recordithe sand content of the slurry 3
Sity.

Validation test procedure — SSCSV.

1 Verify that the model and serial numbers ‘appearing on the test valve assembly are in ag
anufacturer's application.

2 Perform the SSCSV gas closure test (B.14). For velocity-type SSCSVs, use the gas flow
ict the test.

3 Perform the initial liquid Closure test (B.15) using water as the test medium.

4 Perform the liquid Jeakage test (B.5).

re test (B.15);)using water as the test medium.” Record the results as specified in F.1.16

withi

discantinue-testing.

B.13)6 “Perform the nitrogen leakage test (B.9), omitting B.9.4. Record the results as specified in

rate for a velecity-type SSCSV or the closing pressure for a tubing-pressure-type SSCSV
+15 %-0of the closing flow rate or pressure of B.13.3 or the test valve fails the test. If the te

ulation rate,

d then close

valve at the
v at the first
t valve fails.
. discontinue

nd the slurry

reement with

test stand to

5 Perform the propane test (B.8), omitting B.8.2 and B.8.5. Replace B.8.9 with: “Condlict the liquid

The closing
shall repeat
5t valve fails,

F.1.17.

B.13.

7 Perform the SSCSV Class 1 flow test (B.16).

B.13.8 Repeat B.13.6 and B.13.7 fourteen additional times. The closing flow rate for velocity-type SSCSVs or
the closing pressure for tubing-pressure-type SSCSVs shall repeat within £15 % of the closing flow rate or
pressure of B.13.3 above, or the valve fails the test. If the test valve fails, discontinue testing.

B.13.9 Perform the liquid leakage test (see B.5). If the test valve is being qualified for Class 1 service only,
proceed to B.13.14.

B.13.10 Perform the nitrogen leakage test (see B.9), omitting B.9.4.
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B.13.11 Perform the Class 2 flow test (see B.17). Class 2 flow testing shall be performed in a continuous
manner with no interruptions longer than 2 h.

B.13.12 Repeat B.13.10 and B.13.11 six additional times. The closing flow rate for a velocity-type SSCSV or
the closing pressure for a tubing-pressure-type SSCSV shall repeat within +15 % of the closing flow rate or
pressure of B.13.3, or the test valve fails the test.

B.13.13 Perform the liquid leakage test (see B.5).

B.13.14 If the test valve has performed within the limits specified, it has passed the validation test.

. 41 [T 4 PR Y L 4 40
B.13.15 Sul TidriZe Uic vdaiiudtiurn iest Udla a5 SPeUllicu nrr. . To.

B.14 Gasg closure test — SSCSV

B.14.1 Record test data as specified in F.1.14.

B.14.2 Incrgase gas pressure in the system to between 13,8 MPa (2 000 psi) and 17,3-MPa (2 500 psi).

B.14.3 Closg the test valve as follows.

a) Velocityitype SSCSVs — Increase the gas flow rate through the testvalve until the test valve closed. The
test valve shall close at a flow rate of at least + 25 % of the design closing flow rate indicated in F.[l.1 in
30 s or less from the time this flow rate is achieved, or the testwvalve fails the test. If the test valvelfails,

discontinue testing. Record the initial pressure upstream of thertest valve, the differential pressure agross
the test yalve closure mechanism, and the gas flow rate threugh the test valve at closure.

b) Tubing-pressure-type SSCSVs — Adjust the gas pressure downstream of the test valve to ensure the test
valve is ppen. Decrease the downstream pressure until the test valve closes. The test valve shall clgse at
a downgtream pressure of at least 75 % of the design closing pressure indicated in F.1.1. The minjmum
allowable downstream pressure is 0,35 MPa (50°psi). The test valve shall close in 30 s or less from the
time thi$ minimum pressure is achieved; or*the test valve fails the test. Record the initial pregsure
downstrgam of the test valve and the pressure downstream of the test valve at closure. If the test valve

8,3 MPa (1200 psi) =5 %. Wait_a_minimum of 1 min, then measure any gas leakage through the clpsure
mechanism. [Record the test valvé)bore pressure, the leakage rate and the start and completion times ¢f the
waiting periof. If the leakage-rate is greater than 0,14 m3/min (5 scf/min), the test valve fails. If the test valve
fails, discontinue testing.

B.14.5 Bleed all pressure to zero.

B.15.1 Record test data as specified in F.1.15.

B.15.2 Circulate liquid through the system while bypassing the test valve until gas has been displaced from
the system.

B.15.3 Adjust the circulation rate through the test valve to obtain a flow at the rate specified in Table F.3.
B.15.4 Close the test valve as follows.

a) Velocity-type SSCSVs — Adjust the pressure downstream of the test valve to between 0,35 MPa and
0,38 MPa (50 psi and 55 psi). Increase the circulation rate through the valve until the valve closes. The
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circulation rate shall be increased such that the pressure downstream of the test valve can be maintained
between 0,35 MPa and 0,38 MPa (50 psi and 55 psi). The test valve shall close at a flow rate of at least
+25 % of the design closing flow rate indicated in F.1.1 in 30 s or less from the time this flow rate is
achieved, or the test valve fails the test. If the test valve fails, discontinue testing. Record the initial
pressure upstream of the test valve, the differential pressure across the valve closure mechanism and the
flow rate through the valve at closure.

Tubing-pressure-type SSCSVs — Decrease the downstream pressure until the test valve closes. The test
valve shall close at a downstream pressure of at least 75 % of the design closing pressure indicated in
F.1.1. The minimum allowable downstream pressure shall be 0,35 MPa (50 psi). The valve shall close in
30 s or less from the time this pressure minimum is achieved, or the valve fails the test. Record the initial
[pre Rstrear—of-the—test-valve—and-the-pressure—downstream—ofthe—test-valve—at-glosure. If the

B.16{2 Circulate water through the system while bypassing the test valveiuntil gas has been displaced from

the system.

B.16{3 Adjust the water circulation rate through the test valve to-ebtain a flow rate at the valug specified in
Tablg F.3. Record the time at which flow is directed through the test valve and the circulation rate. Circulate

water through the test valve at the specified rate for a minimum\of 1 h.

B.16J4 Close the test valve using the liquid closure test procedure (B.15), using water as the|test medium

and gmitting B.15.1 and B.15.2.

B.171 Class 2 flow test — SSCSV

B.17{1 Record test data as specified i Fs1.19.

B.17)2 Prepare a slurry consisting® of 150 ym to 180 um (100 U.S. mesh to 80 U.S. mesh) sand and

viscopified water.

B.17{3 Determine the sand content of the slurry in accordance with the APl Manual ¢f Petroleum
Meagurement Standards; Chapter 10.4. Adjust the sand content to 2 % + 0,5 % by adding 150 ym to 180 ym

(100 J.S. mesh to 80°Y:S. mesh) sand or by diluting the slurry with water.

B.17{4 Determine the viscosity of the slurry sample with a Marsh funnel viscometer in accprdance with
ISO 10414-1."Adjust the viscosity to 70 s + 5 s by adding a viscosifier or diluting the slurry with water.

NOTEH For the purposes of these provisions, APl RP 13B1 is equivalent to ISO 10414-1.

B.17.5 The viscosity and sand content requirements specified above shall be met before proceeding.

B.17.6 Adjust the slurry circulation rate to the value specified in Table F.3. Record the slurry circulation rate,
sand content and slurry viscosity. Also, record the time at which the slurry circulation begins.

B.17.7 Circulate slurry through the test valve at the specified rate for a minimum of 1 h, and then close the
test valve using the liquid closure test procedure (see B.15), using slurry as the test medium and omitting
B.15.1 and B.15.2.

B.17.8 At the completion of the circulation period, measure and record the sand content and the slurry
viscosity.
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Annex C
(normative)

Functional testing requirements

C.1 General

To pass the

functional test_the SSSV shall Qur‘npecfully r‘nmplpfp all steps of the fllnrfinnnl-hnqﬁng proc

dure

within the lin
instrumentat

Functional te
basis for disq
shall be note

Testing may
failure is the

All pressure
equipment.

Prior to any |

Gas pressurg relieving (bleed-down) operations shall be performied per the manufacturer's requirements.

During functi
readable hyqg
plot for open

The test sec
integral part
SSSV.

C.2 Funcfional test — SCSSV

C.2.1 Test

A typical test

nits specified and in the order shown. The manufacturer's test facility shall be equipped
on to display and record information required by the test procedure.

ontinuing the test, and any unusual conditions observed at or prior to the time of discontinu
d on the test data form.

result of a failure within the test facility.

5 are defined as gauge unless otherwise specified and shall be recorded on time-k

quid pressure test, purge with test liquid to remove air.

bnal testing of hydraulically operated SSSVs, \control line fluid metering may be used to pro
raulic control line pressure trace. Refer_toyFigure F.6 for a characteristic pressure versus

ion shall completely enclose a witeline-retrievable SSSV. Tubing-retrievable SSSVs shall

facility

facility issshown in Figure F.7 and includes:

a)

test secllion installed vertically;

sting shall be discontinued if the valve fails to perform within the limits specified for|ahy step.

ng and closing hydraulic control pressures-with hydraulic fluid being applied at a metered rafe.

with

The
hnce,

be resumed from the last successfully completed step when it is determined the cause ¢f the

ased

ide a
time

be an

of the test section. The test section shall be rated to at least the rated working pressure ¢f the

f)
)]
h)

40

test section and hydraulic control section pressure measurement devices;
pressurized-gas source;

hydraulic control pressure system;

flow meters;

pressurized-water system;

time-based recorder to simultaneously record the required data;

internal and external drifts.
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C.2.2 Functional test procedure — SCSSV

All test section pressures shall be measured with calibrated devices and recorded. The procedure shall be as
follows.

a)
b)

c)

f)

9)

Record test data as specified in F.1.20.
Record the serial number.

Place the SCSSV in a fixture capable of retaining and sealing the valve in a vertical position.

fOTT. e raulic control
pressure to the manufacturer's recommended hold-open pressure. Isolate the hydraulic-coetitrol pressure
from the source. Monitor for a minimum of 5 min. If a loss greater than 5 % of the.-applied pressure is
detected after stabilization, the SCSSV fails the functional test.

Close and open the SCSSV five times with zero pressure in the test section~Récord the full-closed and
full-open hydraulic control pressures. Each control pressure shall repeat ‘within +5 % of|the average
pressure of the five valve cycles as well as falling within the manufactirer's specified control pressure
plerance. If each pressure is not within these the limits, the SCSSV fails’the functional test.

ill the test section with water or another suitable liquid to displace air from the test section,|and proceed
as follows.

1) Wireline-retrievable SCSSVs:

Close the SCSSV. Adjust and stabilize the pressure across the entire test section to 150 % of the
rated working pressure (allowable range of\145 % to 155 % of the rated working pressure) for
SCSSVs up to 69 MPa (10 000 psi) rated, "working pressure. For SCSSVs with rgting working
pressures in excess of 69 MPa (10 000-psi), the test pressure shall be the rated worKing pressure
plus a minimum of 34,5 MPa (5 000<psi). Hold the pressure for a minimum of 5 min] Reduce the
pressure in the test section to zero- Repeat the test once. The SCSSV fails the fungtional test if
leakage is detected through the-hiydraulic control port(s).

2) Tubing-retrievable SCSSVs:

Close the SCSSV. Thoroughly dry the test valve exterior. Adjust and stabilize the prgssure in the
entire test section {0150 % of the rated working pressure (allowable range of 145 % to[155 % of the
rated working préessure) for SCSSVs up to 69 MPa (10 000 psi) rated working pressure gf the SCSSV.
For SCSSVs with rating working pressures in excess of 69 MPa (10 000 psi), the test pressure shall
be the rated\working pressure plus a minimum of 34,5 MPa (5 000 psi). Hold the pressure a minimum
of 5 min..Reduce the pressure in the test section to zero. Repeat the test once. The SCESV fails the
functional test if leakage is detected on the exterior or through the hydraulic control line gort(s).

OQpen and close the SCSSV with zero pressure in the test section and record the full-open apd full-closed
fllydraulic control pressures. Open the SCSSV.

h) Apply pressure of 50 % of the SCSSV's rated working pressure (allowable range of 45 % to 55 % of rated

i)

working pressure) of the test valve to the entire test section. Record the test valve bore pressure (base
pressure).

Close and open test valve five times while maintaining the test section pressure recorded in C.2.2 h)
within the specified range.

NOTE The test section pressure can increase as the valve is opened, and then can decrease as the valve is
closed due to the differential volume of the hydraulic operating piston.

The full-open/full-closed hydraulic control pressures shall be adjusted based on the change in test
section pressure at the time of control pressure measurement. The adjusted control pressure is
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)

k)

P)

q)

42

determined by adding/subtracting the actual control pressure with the difference between the base
pressure and the actual test section pressure recorded at the time of each opening/closing pressure
measurement. If the five adjusted hydraulic control pressures do not repeat within £ 10% of their average,
or £ 0,7 MPa (£ 100 psi), whichever is greater, or if any body joint leakage (tubing-retrievable only) is
detected, the test valve fails.

Adjust and stabilize the test section pressure to 100 % of the rated working pressure (allowable range of
95 % to 105 % of rated working pressure) of the SCSSV. Close the SCSSV. Record the full-closed
hydraulic control pressure. Bleed the hydraulic control pressure to zero.

Adjust and stabilize the test section pressure to 100 % of the rated working pressure (allowable range of
95 % tort65%%of rated—wor 'r\illg plcaawc) of-the—SE€SSV—vionitorfor ica'r\agc at ilyu'lauiil., contrql line
ports(s) for a minimum of 5 min. If any leakage is detected, the SCSSV fails the functional test.

Bleed th¢ pressure above the SCSSV closure mechanism to zero. Adjust and stabilize the pressure lbelow
the closhire mechanism to 100 % of the rated working pressure (allowable range of 95-% to 105(% of
rated warking pressure) of the SCSSV. Measure liquid leakage for a minimum of 5-min. If the legkage
rate excpeds 10 cm3/min, the SCSSYV fails the functional test.

Removel|the liquid from the test section.

Open the SCSSV. Record the full-open hydraulic control pressure.
Adjust and stabilize the pressure in the entire test section “with gas to 1,4 MPa+ 0,07/MPa
(200 psi|+ 10 psi). Close the SCSSV. Record the full-closed  .hydraulic control pressure. Bleed the
hydrauli¢ control pressure to zero.
Adjust and stabilize the test section pressure with gas tow1,4 MPa + 0,07 MPa (200 psi + 10 psi). Mpnitor
for gas |eakage at the hydraulic control port(s) for a:minimum of 5 min. If any leakage is detected, the
SCSSV fails the functional test.
Bleed thp pressure above the SCSSV's closure-mechanism to zero. Adjust and stabilize the prepsure
below tHe SCSSV's closure mechanism to~1;4 MPa + 0,07 MPa (200 psi + 10 psi) with gas. Measuie the
leakage|rate for a minimum of 5 min. If.the’ leakage rate exceeds 0,14 m3/min (5 scf/min), the S¢SSV
fails the [functional test.

Repeat q) and p) with 8,3 MPa + 0,41 MPa (1200 psi + 60 psi).
Bleed all|pressures to zero.

Open and close the SCSSV two times. Record the full-open and full-closed hydraulic control pressurgs.

Prepare the SCSSV/for drift tests. Open the SCSSV, then, proceed as follows.

1) Driff théninterior of the SCSSV assembly with the manufacturer's specified drift bar. Pass the drift bar
conjpletely through the test valve.

2) Drift the exterior of wireline-retrievable SCSSVs with the manufacturer's specified drift sleeve. If the
SCSSYV fails the drift test, it fails the functional test.

3) Record the drift's unique identifiers and the nominal drift sizes.
Special features unique to a manufacturer's SCSSV shall be tested in accordance with the manufacturer's
operating manual. Failure to meet the requirements of these tests fails the SCSSV. These tests can be

incorporated in the existing sequence of functional tests. Such special-feature test procedures, the
sequence and the results shall be fully described in the test report.
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w) If the SCSSV performs within the limits of the functional test, it passes the functional test. Attach all
recorded data to the manufacturer's test form. Certify the test with the appropriate manufacturer's
approval signatures and dates.

C.3 Functional testing — SSCSV

C.3.1 Test facility

A typical test facility is shown in Figure F.8 and includes the following:

a)
b)
c)
d)
e)
f)

9)

tlest section installed vertically;

q

C.3.

fest section pressure measurement devices;

]rressurized—gas source;

ow meters;

jressurized-water system;

me-based recorder to record the required data simultaneously;

rift sleeve.

P Functional test procedure — velocity-type SSCSVs

Proc

f)

9)

h)

)

k)

f
¢
g

ed as follows.

ecord test data as specified in F.1.21.

ecord the serial number.

lace the SSCSV in a fixture capable of retaining and sealing the valve in a vertical position.
itiate a flow against a minimum back-pressure of 0,35 MPa (50 psi).
Check the operation'afithe recorders for the flow rate, upstream pressure and downstream p
hcrease flow rate/until the SSCSV closes.

Record the flow rate and the upstream and downstream pressures at the time of valve ¢

essure.

osure. If the

losing.rate and pressure differential are not within £ 5 % of the manufacturer's specified values, the

ESESV fails the functional test.

Adjust and stabilize the pressure upstream of the SSCSV to 100 % + 5 % of the rated working pressure.

Hold the upstream pressure for a minimum of 5 min and measure the leakage rate. If the leakage rate
exceeds 10 cm3/min, the SSCSYV fails the functional test.

Bleed the pressure from below the SSCSV to a value 0,7 MPa (100 psi) greater than the differential
closing pressure.

Adjust the gas pressure to a value 1,4 MPa + 0,07 MPa (200 psi + 10 psi) greater than the differential
closing pressure.

Measure the gas leakage rate for 5 min. If the leakage rate exceeds 0,14 m3/min (5 scf/min), the SSCSV
fails the functional test.
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m) Bleed all pressures to zero.

n)

0)

Prepare the SSCSV for a drift test. Drift the exterior of a wireline-type SSCSV with the drift sleeve. If the
SSCSV does not pass through the drift sleeve, it fails the functional test. Record the nominal size of the
drift sleeve and the unique identifier.

If the SSCSV performs within the limits of the functional test, it has passed the functional test. Attach all
recorded data to the manufacturer's test form. Certify the test with the appropriate manufacturer's
approval signatures and dates.

C.3.3 Functional test procedure — tubing-pressure-type SSCSVs

Proceed as f

a)
b)
c)
d)
e)

f)

)

44

Record {

Record the serial number.

Place th
Adjust th
Reduce

Record {
closure

larger, the SSCSV fails the functional test.

Bleed th

Adjust a
the SSC

Hold the
exceeds

Bleed th

pressureg.

Adjust th
closing

Measure
fails the

bllows:

est data as specified in F.1.21.

e SSCSV in a fixture capable of retaining and sealing the valve in a vertical/position.

e flow rate in accordance with Table F.3.

the downstream pressure until the SSCSV closes.

he flow rate and downstream pressure at the time of valve)closure. If the downstream press
s not within £5 % of the manufacturer's specified pressure or 0,7 MPa (100 psi), whiche
P downstream pressure to zero.

hd stabilize the pressure upstream of the SSCSV to 100 % + 5 % of the rated working press
SV.

10 cm3/min, the SSCSYV failsithe functional test.

e upstream pressure from the SSCSV to a value 0,7 MPa (100 psi) greater than the cl
e upstream pressure with gas to a value 1,4 MPa + 0,07 MPa (200 psi + 10 psi) greater tha
ressure.

the gas\leakage rate for 5 min. If the leakage rate exceeds 0,14 m3/min (5 scf/min), the S§
functional test.

ire at
er is

ire of

upstream pressure for a minimum of 5 min and measure the leakage rate. If the leakageg rate

psing

n the

bCSV

Bleed al

prnccl 1res to zero

Prepare the SSCSV for a drift test. Drift the exterior of wireline-type SSCSVs with a drift sleeve. If the
SSCSV does not pass through the drift sleeve, it fails the functional test.

If the SSCSV performs within the limits of the functional test, it has passed the test. Attach all recorded
data to the manufacturer's test form. Certify the test with the appropriate manufacturer's approval
signatures and dates.
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C.4 Functional testing — Other types of SSSV
The following shall apply:
a) The manufacturer shall document the functional-test procedure and record test data.

b) The apparatus and test procedure for a specific SSSV not included in previous subclauses shall be as
specified by the manufacturer.

c) The manufacturer shall be responsible for assuring that the test procedures are not less stringent than
those in this International Standard.
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Annex D
(informative)

Optional requirement for closure mechanism minimal leakage

D.1 General

Minimal lea age rate applipe nnly to_the functional test If a minimal Ipakngp rpquirpmpnf is Qppr‘i'ically
requested by user/purchaser, the supplier shall adhere to D.2 and D.3.

NOTE These test requirements are optional and do not mandate minimal leakage requirements for all SSSVs.

D.2 Gas l¢akage test requirements

If the leakag¢ rate exceeds 14,2 dm3/min (0,5 scfm), the SSSV fails the functional test.

D.3 Liquid leakage test requirements

If the leakag¢ rate exceeds 1 cm3/min (0,034 fl oz/min), the SSSV fails.the functional test.
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Annex E
(informative)

Operating envelope

E.1 General

Reference 1SQ 13679 or API Bull 5C3_AP| Bull 5C5 aor other nafinnnlly Qr intprnntinnnlly accepted reference

standards. Specifically note 1ISO 13679 or API Bull 5C5 procedures and test requirements for{egmbined load

testing.

E.2 |Envelope documentation

If specified by the user/purchaser, an operating envelope shall be supplied_for)tubing-retrievable subsurface
safety valves to illustrate the combined effects of pressure, temperature,~and axial loads, as|various well
completion schemes dictate that information be available to an user/purchaser during completign/production

operations. The operating envelope may be based upon test data and/or calculated data.

Ane

lines fforming the boundary of the envelope are defined by the various failure modes of the SCSSY.

ample envelope is illustrated below. The area within the boundaries defines the operating epvelope. The

—_
Ul
!

T

X -200 150

-5 1
Y
7 b

Key
X axial load
Y pressure
a8  Burst only (+VME).
b Collapse only (-VME).
¢ Compression (-VME).

d  Tension (+VME).

© IS0

Figure E.1 — Operating envelope example
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E.3 Envelope requirements
Operating envelopes shall meet the criteria below.
— The boundary lines of the envelope represent the manufacturer's maximum ratings.

— More than one graph may be displayed on the envelope if a legend is included for explanation. For
example, calculated versus tested operating envelope data.

— The product(s) covered by the envelope shall be specified on the envelope.
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Annex F
(normative)

Data requirements, figures/schematics, and tables

F.1 Data requirements

F.1.1

a)

P
2)

Validation test application — SSSV (reference 6.5.2)

Seneral requirements are as follows:

identification of test agency (company/facility name, location/address, pertinent departm

identification of product manufacturer (company name, locatiopn/address, pertinent
contact name & phone numbers, etc.);

date of validation test and date of report;
validation test number (provided by test facility);
if retest, reference to previous test number;

the test application shall include a statement.verifying a successful proof test to the an
loads of the SSSV and all hardware supplied for the test.

The equipment to be tested shall be identified as follows:

ent, etc.);

department,

ticipated test

1) equipment type: SCSSV, SSCSVA(surface controlled vs. subsurface controlled, etc.);
2) model designation or otheridentification by manufacturer;
3) product number with unique serial number;
4) nominal tubing size;
%) rated worKing pressure rating;
®) testsection length;
T) “for SCSSV equipment:
i)  minimum specified ID,
i) maximum hydraulic control line pressure (greater than valve bore pressure),
iii) maximum unequalized opening pressure;
8) for SSCSV equipment:

i) closing parameters (fluid velocity, pressure, design closing flow rate, etc. as appropriate),

i) tubing pressure: design closing pressure.
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c) The following procedures and special requirements shall be stated:

d)

1) Class 1 or 2 service designation;

2) Non-specified equipment or procedures required for testing;

3) All requested variation(s) to the test agency's testing procedures shall be accurately defined, as well
as the specific point in the testing procedure where the testing variation(s) are to be implemented.
The specific procedures of the requested variation(s) and a document that verifies that variations to
the requirements are not less stringent than those of the referenced standard are required as a

component of the application.

4) If nelsw equipment, specific details of methods and/or practices that may be required.
Space shall be provided for the following information from the test agency:

1) testlng schedule (month/day/year);

2) test|location;

3) applicant notified (month/day/year).

F.1.2 Gas flow test — SCSSV (reference B.3)

The following shall be recorded:

a)

b)

e)

f)

50

validatioh test number;

date (month/day/year);

test starf time; test stop time;

data to e collected/recorded for each flow test shall be as follows:
1) hydfaulic opening pressure at zere\bore pressure,

2) hydraulic closing pressure at'zero bore pressure,

3) hydraulic opening pressure at 13,8 MPa to 17,2 MPa (2 000 psi to 2 500 psi) bore pressure,

4) cloqure data:

i) |gas flowrate,

ii) |full~closed hydraulic control pressure,

iii) time to close,
5) nitrogen leakage data:

i) testpressure,
i) leakage rate,

iii) body joint leakage detected? (yes or no);
test passed? (yes or no);

conducted by: (printed name and signature), date: (month/day/year).
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F.1.3 Drift test — SCSSV (reference B.4)
The following shall be recorded:
a) validation test number;
b) drift information:
1)  minimum inside diameter or maximum outside diameter of test valve (specify ID or OD),

2) drift bar outside diameter or drift sleeve inside diameter (specify ID or OD),

$) drift length,

B

) unique identifier of drift bar or sleeve;

c) for each drift test, record the following:

1) date of test (month/day/year),

2) full-open hydraulic control pressure (five times),
3) full-closed hydraulic control pressure (five times),
4) drift pass? (yes or no);

d) ¢onducted by: (printed name and signature), date: (month/day/year).

F.1.4 Initial opening and closing test — SCSSV (references B.2.2.2 and B.2.2.4)
The fpllowing shall be recorded:

a) Validation test number;

b) test stand (or apparatus) identification;

c) date (month/day/year);

d) ftest start time; teststop time;

e) o¢pen and close-at zero valve bore pressure:

1) fullz-open hydraulic control pressure (measured),

2)~_full-closed hydraulic control pressure (measured);

f)  conducted by: (printed name and signature), date: (month/day/year).

F.1.5 Liquid leakage test — SSSV (reference B.5)
The following shall be recorded:

a) validation test number;

b) test stand (or apparatus) identification;

c) for each iteration (B.2.2.5, B.2.2.13, and B.2.3.5) of the liquid leakage test, record the following:
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1) identification of the applicable test step being performed (note class of service as well),
2) date of test (month/day/year),

3) valve bore test pressure (nominal 100 % of rated working pressure),

4) time at which test pressure is applied,

5) time at start of leakage test,

6) time at end of leakage test,

7) avefage leakage rate at test pressure (100 % of rated working pressure),
8) body leakage detected (TRSV only)? (yes or no),
9) test|step passed? (yes or no);

d) conducted by: (printed name and signature), date: (month/day/year).

F.1.6 Unequalized opening test — SCSSV (reference B.6)
The following shall be recorded:
a) validatioh test number;
b) test stand (or apparatus) identification;
c) date (m¢nth/day/year);
d) rated wdrking pressure of SCSSV being tested;
e) manufagturer's maximum recommended unequalized opening pressure (from operating manual);
f)  for each|unequalized opening test, recerd the following:
1) test|start time; test completion-time,
2) valJe bore upstream test-pressure (measured),
3) equplizing test pressure (measured),
4) full-ppen hydraulic control pressure (measured);

g) Test pagsed?(yes or no);

h) conducted by: (printed name and signature), date: (month/day/year).

F.1.7 Operating pressure test — SCSSV (reference B.7)
The following shall be recorded:

a) validation test number;

b) test stand (or apparatus) identification;

c) for each iteration (B.2.2.7, B.2.2.10, B.2.2.12, B.2.3.2, and B.2.3.4) of the operating pressure test, record
the following:
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1) date (month/day/year),

2) initial SCSSV valve bore pressure (base pressure) at 25 % of working pressure,
3) full-open hydraulic control pressure (and actual test section pressure),

4) full-closed hydraulic control pressure (and actual test section pressure),

5) record repeated cycle results as specified by the requirement in B.7,

6) repeat above at 75 % of working pressure;

d) ¢alculate the following values:

1) adjusted hydraulic control pressure — full-closed,

3

2) average of adjusted hydraulic control pressure — full-closed,

3) adjusted hydraulic control pressure — full-open,

4

) average of adjusted hydraulic control pressure — full-open;
e) body leakage detected (TRSV only)? (yes or no);
f)  fest passed? (yes or no);

g) ¢onducted by: (printed name and signature), date: (month/day/year).

F.1.§ Propane test — SSSV (reference B.8)
The fpllowing shall be recorded:

a) Validation test number;

b) test stand (or apparatus) identification;

c) date (month/day/year);

d) fpr each of the open/close cycles at zero test valve bore pressure, record the following:
1) full-closed hydraulic control pressure,

2) full-epen hydraulic control pressure;

e) ¢alctlate the following values for the set of cycles just completed:

) _average adjusied hydraulic control pressure — full-closed; same plus 10 %; same minus 10 %,

2) average adjusted hydraulic control pressure — full-open; same plus 10 %; same minus 10 %;

f) for each of the open/close cycles at 2,8 MPa (400 psi) test valve nominal bore pressure, record the
following:

1) time at valve closure,
2) full-closed hydraulic control pressure,
3) time at valve opening,

4) full-open hydraulic control pressure;
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g)

h)

calculate the following values for the set of cycles just completed:

1) average adjusted hydraulic control pressure — full-closed; same plus 10 %; same minus 10 %;

2) average adjusted hydraulic control pressure — full-open; same plus 10 %; same minus 10 %.

for (each

) propane soak period. record the following:

1) time at start of soak period,

2) time at end of soak period,

3) valV
record th
Test pas|

conducts

e bore pressure at end of soak period;
e last full-closed hydraulic control pressure at the end of the propane test.
5ed? (yes or no);

d by: (printed name and signature), date: (month/day/year).

F.1.9 Nitrdgen leakage test — SSSV (reference B.9)

The following

a)
b)

c)

d)

54

validatiol

test stan

for each

following:

1) date
2) SCH
3) timeg

4) time

shall be recorded:
h test number;
d (or apparatus) identification;

iteration (B.2.2.9, B.2.2.12, B.2.3.1, and B2.3.4) of the nitrogen leakage test, recor

(month/day/year),
bSV bore pressure [1,33 MPa to 1,47 MPa (190 psi to 210 psi)],
at start of waiting period,

at completion of waiting period,

5) me

sured gas leakage’rate,

6) body leakage-detected (TRSV only)? (yes or no),

7) SC$SV. bore pressure [20 % to 30 % of rated working pressure (RWP)],

8) full-t peh h\J/r'Irnnlm control pressure,

1 the

9) time at start of waiting period,

10) time at completion of waiting period,

11) measured gas leakage rate,

12) body leakage detected (TRSV only)? (yes or no),

13) test

passed? (yes or no);

conducted by: (printed name and signature), date: (month/day/year).
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F.1.10 Class 1 flow test — SCSSV (reference B.10)

The following shall be recorded:

a) validation test number;

b) test stand (or apparatus) identification;

c) for each iteration (B.2.2.11 and B.2.2.12) of the Class 1 flow test, record the following:

1) date of test (month/day/year),

2) for each circulation flow rate record the following:

i) time at start of circulation through test valve,

i) time at valve closure,

iii) water flow rate immediately before valve closure,

iv) full-closed hydraulic control pressure,

v) flow 15 s after hydraulic control pressure reaches zero,
vi) time to close,

vii) full-open hydraulic control pressure;

d) test passed? (yes or no);

e) gonducted by: (printed name and signaturée);-date (month/day/year).

F.1.11 Controlled temperature test ~— SCSSV (reference B.11)
The fpllowing shall be recorded:

a) Validation test number;

b) test stand (or apparatus) identification;

c) $CSSV stabilized test temperature;

d) [Kor eachiteration (B.11.4, B.11.7, and B.11.9) of the controlled temperature test, record the following:

1)~date (month/day/year),

2) initial SCSSV valve bore pressure (base pressure) at 25 % of working pressure at 38 °C (100 °F) and
82 °C (180 °F),

3) full-open hydraulic control pressure (and actual test section pressure),
4) full-closed hydraulic control pressure (and actual test section pressure),
5) record repeated cycle results as specified by the requirements in B.11.4,

6) repeat above at 75 % of working pressure;
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e) Calculate the following values:
1) adjusted hydraulic control pressure — fully-closed,
2) average of adjusted hydraulic control pressure — fully-closed,
3) adjusted hydraulic control pressure — fully-open,
4) average of adjusted hydraulic control pressure — fully-open;

f) For each control line leakage test (at specified valve temperature and pressure), record the following:

1) time at start of waiting period,

2) time at completion of waiting period,

3) leal detected? (yes or no),

4) body leakage detected (TRSV only)? (yes or no);

g) For eacH closure mechanism leakage test (at specified valve temperature and pressure below the clpsure
mechanism), record the following:

1) test{temperature,
2) timeg at which the bore pressure above the closure mechanismyis reduced to zero,
3) valve bore pressure below the closure mechanism,
4) time at start of waiting period,
5) time at completion of waiting period,
6) leaKage rate,
h) Test pasged? (yes or no);

i) conductgd by: (printed name and Sighature), date: (month/day/year).

F.1.12 Class 2 flow test — SCSSV (reference B.12)
The following shall be recetded:
a) validatioh test number;

b) test stand (6r.apparatus) identification;

c) For each iteration (B.2.3.3 and B.2.3.4) of the Class 2 flow test, record the following:
1) date of test (month/day/year),
2) time at start of slurry circulation through valve,
3) flow rate at start of circulation period,
4) sand concentration (%) at start of circulation period,
5) slurry viscosity at start of circulation period,

6) time at valve closure (against slurry flow),

56 © ISO 2004 — All rights reserved


https://standardsiso.com/api/?name=c3c2708826461a5a8e0933532df99037

d)

F.1.13 Validation test summary — SSSV (references A.1, B.2.3.8 and B.13.15)

The fpllowing shall be recorded:

a)

b)

n)

ISO 10432:2004(E)

7) slurry flow rate,

8) full-closed hydraulic control pressure,

9) flow 15 s after hydraulic control pressure reaches zero,
10) time to close,

11) sand concentration (%)at completion of circulation period,

12) slurry viscosity at completion of circulation period,

13) test passed? (yes or no);

conducted by: (printed name and signature), date: (month/day/year).

identification of product manufacturer (company name, location/address, pertinent departr]
mame & phone numbers, etc.);

date of validation test and date of report;

alidation test number (provided by test facility);

g¢quipment type: SCSSV, SSCSV (surface controlled vs. subsurface controlled, etc.);
model designation or other identification,by manufacturer;

product number with unique serial number;

mominal tubing size;

fated working pressure;

gervice class tested/(1 or 2);

gervice class/passed (1 or 2);

if valvefailed the test, step at which the failure occurred and the reason for failure;

identification of test agency (company/facility name, location/address) pertinent department, ¢tc.);

hent, contact

| ihi epecif , I |

unusual conditions observed during test, etc.);

test approved by: (test agency approval authority), date: (month/day/year).

F.1.14 Gas closure test — SSCSV (reference B.14)

The following shall be recorded:

a)

b)

validation test number;

test stand (or apparatus) identification;
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c) teststarttime;

d) testcom

pletion time;

e) date (month/day/year);

f)  for veloc

ity-type SSCSVs:

1) initial test valve upstream pressure,

2) clos

ing flow rate (gas),

3) diffq
4) cald
5) cald

g) for tubing

rential closing pressure,
ulate maximum closing rate,
ulate minimum closing rate;

-pressure-type SSCSVs:

1) initigl test valve downstream pressure,

2) dow
3) des
4) cald
5) cald
h) nitrogen
1) test
2) leakK

i) test pass
j) conducte
F.1.15 Liqu
The following

a) validatio

nstream closing pressure,
gn closing pressure,

ulate maximum closing rate,
ulate minimum closing rate;
eakage data:

valve bore pressure,

age rate;

ed? (yes or no);

d by: (printed name and)signature), date: (month/day/year).

id closure test — SSCSV (reference B.15)
shall be recorded:

h testinumber;

b) teststa

d (nr nppnmfue) number;

c) teststarttime;

d) testcom

pletion time;

e) date (month/day/year);

f)  for velocity-type SSCSVs:

1) initial test valve downstream pressure,

2) closing flow rate (water),
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3) differential closing pressure,

4) design closing flow rate (liquid),

5) maximum closing rate: 125 % x design closing rate (liquid),

6) minimum closing rate: 75 % x design closing rate (liquid);
g) for tubing-pressure-type SSCSVs:

1) initial test valve downstream pressure,

ISO 10432:2004(E)

2) downstream closing pressure,

3) maximum closing rate: 125 % x design closing rate (liquid),

4

) minimum closing rate: 75 % x design closing rate (liquid);
h) test passed? (yes or no);

i) gonducted by: (printed name and signature), date: (month/day/year).

F.1.16 Propane test — SSCSV (reference B.13.5)
The fpllowing shall be recorded:

a) Validation test number;

b) test stand (or apparatus) identification;

c) propane soak period:

1) date,

2) 2 h soak period:

i) start,

i) stop;

3) valve bore pressure at end of 2 h soak period;
d) dosure afterpropane soak:

1) teststart time,

2)~ test completion time,

3) date (month/day/year);
e) for velocity-type SSCSVs:
1) initial test valve downstream pressure,
2) closing flow rate (water):
i) + 15 % of the closing flow rate recorded in F.1.15 f) 2),
i) — 15 % of the closing flow rate recorded in F.1.15 f) 2);

3) differential closing pressure;

© 1SO 2004 - All rights reserved
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f) for tubing-pressure-type SSCSVs:
1) initial test valve downstream pressure,
2) downstream closing pressure:
i) + 15 % of the downstream closing pressure recorded in F.1.15 g) 2),
i) — 15 % of the downstream closing pressure recorded in F.1.15 g) 2);

g) testpassed? (yes or no);

h) conductgd by: (printed name and signature), date: (month/day/year).

F.1.17 Nitrpgen leakage — SSCSV (reference B.13.6)
The following shall be recorded:
a) validatioh test number;
b) test stand (or apparatus) identification;
c) for each|iteration of the SSCSV nitrogen leakage test (reference B.13)6and B.13.8):
1) dat¢ (month/day/year),
2) vale bore test pressure [1,33 MPa to 1,47 MPa (190 psiro 210 psi)],
3) time at start of waiting period,
4) time at completion of waiting period,
5) measured gas leakage rate,
6) vale bore test pressure (20 % 10°30 % RWP),
7) time at start of waiting perioed,
8) time at completion of waiting period,
9) measured gas leakage rate,
10) test|passed?\(yes or no);

d) conductddby: (printed name and signature), date: (month/day/year).

F.1.18 Class 1 flow test — SSCSV (reference B.16)
The following shall be recorded:

a) validation test number;

b) test stand (or apparatus) identification;

c) for velocity-type SSCSVs:

1) + 15 % of closing flow rate recorded in F.1.15 f) 2),
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2) —15 % of closing flow rate recorded in F.1.15 f) 2);

d) For tubing-pressure-type SSCSVs:
1) + 15 % of downstream closing pressure recorded in F.1.15 g) 2),
2) - 15 % of downstream closing pressure recorded in F.1.15 g) 2);

e) For each iteration of the SSCSV Class 1 flow test (reference B.13.7 and B.13.8), record the following:

1) date of test (month/day/year),

2) for each circulation flow rate record the following:
i) time at start of circulation through test valve,
i) flow rate at start of circulation period,

iii) time at valve closure;

3) for velocity-type SSCSVs:

i) initial downstream pressure,

i) water flow rate at closure,

iii) differential pressure across valve at closure;
4) for tubing-pressure-type SSCSVs:

i) initial downstream pressure,

ii) downstream pressure at closure;

%) test passed? (yes or no).

f) gonducted by: (printed namerand signature), date: (month/day/year).

F.1.19 Class 2 flow test — SSCSV (reference B.17)
The fpllowing shall-berecorded:

a) Validation‘test number;

b) st/stand (or apparatus) number;

c) for velocity-type SSCSVs:
1) + 15 % of closing flow rate recorded in F.1.15 f) 2),
2) —15 % of closing flow rate recorded inF.1.15 f) 2);
d) for tubing-pressure-type SSCSVs:
1) + 15 % of downstream closing pressure recorded in F.1.15 g) 2),

2) - 15 % of downstream closing pressure recorded in F.1.15 g) 2);
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