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Introduction

International Standard [SO 10432:1993 reproduces ~the
API Spec 14A, 8th edition, 1994. ISO, in endorsing this’ AA
recognizes that in certain respects the latter does|not cor
current I1SO rules on the presentation and content of an
Standard. Therefore, the relevant technical body, within S
review 1SO 10432:1993 and reissue it, when practicable, in
plying with these rules.

This standard is not intended to obviate the need for sound
judgement as to when and where this standard should be

content of
| document,
hply with all
International
D/TC 67, will
A form com-

engineering
utilized and

users of this standard should be aware that additional or diff¢ring require-

ments may be needed to méet“the needs for the particuls
tended.

Standards referenced herein may be replaced by other int

r service in-

ernational or

national standards that.can be shown to meet or exceed the fequirements

of the referenced standards.

Appendices A~B*and C form an integral part of this standard
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safety valve equipment — Specification

1 Scopp

This Intern

and all conjponents that establish tolerances and/or clearances which may affect.performance or interq
of such eqguipment.
2 Requjrements
Requirements are specified in:
“AP| Specification 14A (Spec 14A), Eighth Edition, January.d.," 1994 — Specification for Subsurface
Equipment”,

which is aqg

For the pu
graphs of

Page 8

Information given in the POLICY is relevant to the API publication only.

Page 10

Subclause 1.4, Referenced standards

AP| standa

APl RP
API Speg

htional Standard provides the minimum acceptable requirements for sub§usface safety valvg

opted as ISO 10432.

poses of international standardization,hewever, modifications shall apply to specific claus
ublication APl Spec 14A. These modifications are outlined below.

rds referenced in table 1.1 and listed hereafter are available under the following ISO referd

14B asiiSO 10417
¢ 5CTas ISO 11960 (at present under study)

equipment,
hangeability

Safety Valve

es and para-

nces:

API Std
Page 60

Appendix

‘BBjas 1SO 10422

A — Metric conversion

Throughout publication API Spec 14A, the conversion of English units shall be made in accordance with ISO 31.
The content of Appendix A shall read as given below.

LENGTH

1 inch (in) = 25,4 mm (exactly)

1 foot (ft)

= 304,8 mm or 0,304 8 m (exactly)
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PRESSURE

STRENGTH OR STRESS

© ISO

1 pound-force per square inch (Ibf/inz) = 6,894 757 Pa
or psi

NOTE 1 bar = 10° Pa
1 pound-force per square inch (Ibf/in®) = 6,894 757 Pa

IMPACT ENERGY 1 foot-pound force (ft-Ibf) =1,355818 J
TORQUE 1 foot-pound force (ft:Ibf) =1,356818 N-m
TEMPERATURE The following formula was used to convert degrees Fahrenheit (°F) to degrees
Celsius (°C):
C=5/91TF =32 ‘

MASS 1 pound (Ib) = 0,453 592 37 kg (exactly)
VOLUME 1 cubic foot (ft°) =0,02831685 m®

or 28,31685 dm®
FLOW RATE 1 cubic foot per minute (fta/min) =0,02831685 ma/min

or 40,776 192-h°/day

Page 64

Appendix D|- Test agency license criteria

Information given in Appendix D is relevant to the API publication onlys
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POLICY

API PUBLICATIONS NECESSARILY ADDRESS PROB-
LEMS OF A GENERAL NATURE. WITH RESPECT TO
PARTICULAR CIRCUMSTANCES, LOCAL, STATE
AND FEDERAL LAWS AND REGULATIONS SHOULD
BE REVIEWED.

API IS NOT UNDERTAKING TO MEET DUTIES OF
EMPLOYERS, MANUFACTURERS OR SUPPLIERS TO
WARN AND PROPERLY TRAIN AND EQUIP THEIR

ALS IS PUBLISHED ANNUALLY AND UPDATED
QUARTERLY BY API, 1220 L. ST.,, N.-W., WASHING-
TON, DC 20005.

American Petroleum Institute (API) Specifications are
published as aids to the procurement of standardized
equipment and materials as well as instructions to manu-
facturers of equipment or materials covered by an API
Specification. These Specifications are not intended to

EMPLQOYEES, AND OTHERS EXPOSED, CONCERN-
ING HEALTH AND SAFETY RISKS AND PRECAU-
TIONS,(NOR UNDERTAKING THEIR OBLIGATIONS
UNDER LOCAL, STATE, OR FEDERAL LAWS.

NOTHING CONTAINED IN ANY API PUBLICATION
IS TO HE CONSTRUED AS GRANTING ANY RIGHT,
BY IMPLICATION OR OTHERWISE, FOR THE MANU-
FACTURE, SALE, OR USE OF ANY METHOD, APPA-
RATUS], OR PRODUCT COVERED BY LETTERS
PATEN[T. NEITHER SHOULD ANYTHING CON-
TAINEI) IN THE PUBLICATION BE CONSTRUED AS
INSURING ANYONE AGAINST LIABILITY FOR IN-
FRINGEMENT OF LETTERS PATENT.

GENERALLY, API STANDARDS ARE REVIEWED AND
REVISHD, REAFFIRMED, OR WITHDRAWN AT LEAST
EVERY [FIVE YEARS. SOMETIMES A ONE-TIME EX-
TENSI(QN OF UP TO TWO YEARS WILL BE ADDED
TO THI§ REVIEW CYCLE. THIS PUBLICATION WILL
NO LONGER BE IN EFFECT FIVE YEARS AFTER ITS
PUBLIQATION DATE AS AN OPERATIVE API STAN-
DARD PR, WHERE AN EXTENSION HAS BEEN
GRANTED, UPON REPUBLICATION. STATUS OF THE
PUBLIGATION CAN BE ASCERTAINED FROM THE
API AUTHORING DEPARTMENT (TEL 214-748-3841).
A CATALOG OF API PUBLICATIONS AND MATERI-

obviate the need for sound engineering, nor to iphipit in
any way anyone from purchasing or producing)products
to other specifications.

The formulation and publication of API’Specificdtions
and the API monogram program is nét-irtended ip any
way to inhibit the purchase of products from comphanies
not licensed to use the API monegram.

API Specifications may be uséd by anyone desiring|to do
so, and diligent effort has Been made by the Institlite to
assure the accuracy andgeliability of the data conthined
therein. However, the(Institute makes no representa-
tion, warranty or gdarantee in connection with the pub-
lication of any APT)Specification and hereby expgessly
disclaims any lability or responsibility for loss or [dam-
age resultingrom their use, for any violation of any
federal, state)or municipal regulation with which an API
Specification may conflict or for the infringement df any
patent(resulting from the use of an API Specification.

Any\ manufacturer marking equipment or materials in
¢onformance with the marking requirements of an API
Specification is solely responsible for complying with all
the applicable requirements of that Specification| The
American Petroleum Institute does not represent,|war-
rant or guarantee that such products do in fact cogform
to the applicable API Specification.
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FOREWORD

This standard was developed as an API specification
under the jurisdiction of the API Exploration & Produc-
tion Department Committee on Standardization of Off-
shore Safety and Anti-Pollution Equipment (OSAPE),
and was prepared with the guidance of the API, the
Offshore Operators Committee (OOC) and the Western
States Petroleum Association (WSPA).

The

RP 14G, Recommended Practice for fire Prevention and
Control on Open Type Offshore Production Platforms.

RP 14H, Recommended Practice for Use of Surface Safety
Valves and Underwater Safety Valves Offshore.

RP 14J, Recommended Practice for Design and Hazards
Analysis for Offshore Production Facilities.

"no‘ Scope.
(-] r

API specifications and recommended practices for safety
and apti-pollution equipment and systems used in off-
shore joil and gas production, giving emphasis when ap-
propriate in such standards to manufacturing, equip-
ment festing and systems analysis methods.

Other| publications formulated by this committee are:
RP 14B, Recommended Practice for Design, Installation,

, Recommended Practice for Design and Installa-
tion df Electrical Systems for Offshore Production
Platforms.

This is the Eighth Edition of this publication,andl super-
sedes all previous editions. It includes change$ to the
Seventh Edition approved by letter Ballot:

Request for interpretations of this specification, groposed
revisions, or requests for permission to reprofuce or
translate all or any part of the material herein should be
addressed to the Director, Exploration & Production De-
partment, 1201 Main Street, Suite 2525, Dallas, TX 75202-
3994.

This Standard shall become effective on the date|printed
on the cover but'may be used voluntarily from the date
of distribution)

API specifications usually include bar notation$ in the
margins to indicate items that have been changpd from
the prévious edition. These bar notations have fdot been
included in this document due to the extensiveness of the
changes made. Every section of this document includes
changes from the previous edition.
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SECTION 1
SCOPE
1.1 PURPOSE mandatory. Referenced standards used by the Manu-
. . . . facturer may be either the applicable revision shown
1.1.1 This specification was formulated to provide : pplc
the minimum acceptable requirements for Sub- in Table 1.1 or the latest revision.
surface Safety Valve (SSSV) Equipment. 1.5 APPENDICES. Appendices are for information
1.1.2 To be qualified in accordance with this specifi- only.
cation SSSV Equipment shall meet all the 1.6 ABBREVIATIONSANDDEFINITIONS- The fol-
applicable requirements of this specification. 1ow1n§ abbreviations and definitions are used.ir| this
specification:

1.2 COYERAGE. This specification covers Subsurface P . |
Safdty Valves, Safety Valve Locks, Safety Valve AISI — American Iron & Steel'Institute
Lanfing Nipples, and all components that establish | ANSI — American National- Standprds
tolefances and/or clearances which may affect per- Institute
formance or interchangeability of the SSSV Equip- . .
menkt, Safety Valve Locks, Safety Valve Landing | . — American Ph@pleum Institute
Nipples and SSSVs manufactured by different fa- AQL — Acceptance Quality Level
211;2 (;:e(r):;sManufacturers may be supplied as sepa- ASME _ gmqrican Society of Mechahical

. nginéers

1.3 CLASS OF SERVICE. SSSV Equipment manufac- ASTM — Amierican Society for Testingl and
tured in accordance with this specification shall Materials
confgrm to one or more of the following classes of BEAN 2 The orifice or designed restrigtion
servpce: causing the pressure drop i ve-
Class 1. Standard Service. This class of SSSV locity type SSCSVs.

Equipment is intended for use in wells BS —_ British Standard
which do not exhibit the detrimental ef- o 15- ancards )
fects caused by sand or corrosive agents. CHLORIDE — Cracking under the combined ac-
. ) . STRESS tion of tensile stress and c¢rro-
Clags 2. Sandy Service. This class of SSSV Equip- CORROSION sion in the presence of chlofides
ment is intended for use in wells where CRACKING and water.
a substance such as sand could be ex- .
pected to cause SSSV Equipment failure. gIC\)III\)INE CTION SSSV Equipment/Tubular con-
Class 2 SSSV Equipment must also meet necting interface.
the requirements for Class 1 service. FAILURE — Any condition qf SSSV Equipment
Class 3. Stress Corrosion Cracking Service. g::t d};rs?vengnlcttif;gm perforing
This class of SSSV Equipment'is intended en ’
for use in wells where Cotrosive agents FUNCTIONAL — Testing performed to confirm
could be expected to cause stress corro- TEST proper operation of SESV
sion cracking. Class, 3 equipment must Equipment.
meet the requirements for Class 1 or Class MANUFACTURER — The princi : :
, — principal agent in the design,
2 a'nd be man'ufactured from maten.als fabrication and furnishing of §SSV
which are reSistant to stress corrosion Equipment who chooses to fom-
cracking~Within this service class there ply with this specification
are two divisions, 3S for sulfide stress - ’
cracking service and 3C for chloride stress MIL-STD Military Standard
cracking service. Metallic materials, suit- MODEL SSSV Equipment with uniqu in-
able for a 3S environment, shall be in ternal part(s) and operating dhar-
accordance with NACE MRO0175. acteristics which differentiate it
Clabs 4. Weight Loss Corrosion Service. This f{om Oth?r SSEV Equlpme{t og
class of SSSV Equipment is intended for ""; w.“g’ i f*’ b :ih T "“tf'“ ahy o
use in wells where corrosive agents could a variety ol end connections.
be expected to cause weight loss corrosion. NACE National Association of Corrosion
Class 4 equipment must meet the require- Engineers
ments for Class 1 or Class 2 and be manu- NDE Nondestructive Examination
factured fr terials which ist-
ant ‘;f)eweig}’;‘{;zsegarfogo;f are resis OPERATING The publication issued by the
’ MANUAL Manufacturer which contains

1.4 REFERENCED STANDARDS. This specification detailed data and instructions re-
includes by reference, either in total or in part, lated to the design, installation,
other API, industry and government standards listed operation and maintenance of
in Table 1.1. Where cited these requirements are SSSV Equipment.
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SECTION 1.6

SCOPE (continued)

SECTION 1.6

OPERATOR
SAE-AS

SCSSV

SNT

— The user of SSSV Equipment.
— Society of Automotive Engineers,

Inc. - Aerospace Standard

— A Surface Controlled Subsurface

Safety Valve is an SSSV con-
trolled from the surface.

— Society for Nondestructive

SV LOCK —

SVLN —

A Safety Valve Lock is a device
attached to or a part of the SSSV
that holds the SSSV in place.

A Safety Valve Landing Nipple is
a receptacle with internal sealing
surfaces in which an SSSV may

SSCsy

SSsv

SSSv
EQUIPMENT

STREBS
CORROSION
CRACKING

SULF|DE
STRES$S
CRACKING

Testing

— A Subsurface Controlled Subsur-

face Safety Valve is an SSSV ac-
tuated by the characteristics of
the well.

A Subsurface Safety Valve is a
device whose design function is
to prevent uncontrolled well flow
when closed. These devices may
be installed and retrieved by
wireline or pump down methods
(Wireline Retrievable) or be an
integral part of the tubing string
(Tubing Retrievable).

The Subsurface Safety Valve,
Safety Valve Lock, Safety Valve
Landing Nipple, and all compo-
nents that establish tolerances
and/or clearances which may af-
fect performance or interchange-
ability of the SSSV Equipment.

Cracking which results from .a
combination of corrosion and
stress when susceptible materi-
als are exposed to specifi¢c-corro-
sive media.

Cracking under(the combined
action of tensiléistress and cor-
rosion in thelpresence of water
and hydrogen)sulfide.

TEST —
AGENCY

VERIFICATION —
TEST

WEIGHT —
LOSS
CORROSION

be imstalted. It may Jnclude
recesses for locking devices to hold
the SSSV in place~and may be
ported for communicatiop to an
outside source for SSSV opgration.

Any independent third party
which provides a test facility and
administers a testing program that
meets the Verification Test re-
quirements of this specification.

SSSV Equipment with [unique
characteristics which djfferen-
tiate it from other SSSV|Equip-
ment. The SCSSV, the Velocity
Type SSCSV and the Low|Tubing
Pressure Type SSCSV hre ex-
amples of SSSV types.

Testing performed to qdalify a
particular size, type and model of
SSSV Equipment for a kpecific
Class of Service.

Loss of metal in areas g¢xposed
to fluids which contain water or
brine and carbon dioxide (£0,), or
hydrogen sulfide (H,S), jpxygen
(O,) or other corrosive agpnts.

1
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TABLE 1.1
REFERENCED STANDARDS
Applicable Revision At Publication*
L. ASME SPPE-2 ..oeeeieeeeeieeteeeeeeeeeeseaeaeastasesseeaseaasesstasst e st aas b e et e st e et e e st e ase et e e ta st e st e aseens e stenreeasseseessaesaeneaaeennean 91
2. API RP 18B1..oiieieeiitieeeeeereceeettessteese et es s e s st sstesste st e et s st e et e s e s st sat e ae s e e e a b e b e e st e as e e e st e seasssessaenseansaenseenseeseenstaanee 90
3. API RP 14B, 3rd €0 .ooveoeeeeeiiieieeee ettt ea st bbb st et s b et se e e s nene 1/1/90
4. API SPEC 5CT, 31A €4 ..eoccreeireeecmeiciiiiiennieente ettt ettt e bbb b es s e sae s enserennenes 12/1/90
5. APFSta 5B I8th (67790 Supplement 57/81/88
6. ASME, B & PV, Sect. V (12/31/89 and 12/31/90 Supplements) ........ccccoevurririimiuicucniininncinenneinenenenseenens 05 ..."89
7. ASME, B & PV, Sect. VIII (12/31/89 and 12/31/90 Supplements) .........ccceeereimirueiiiieriiinincnccceeeee @i ..."89
8. ASME, B & PV, Sect. IX (12/31/89 and 12/31/90 Supplements) ........cccoovevurrinirecccruccnivicrccnnenen 5 ...’89
. ASTIM A 37090 ..oeoeeeeeeeeeieeeeeeeeeeeieeseaastessaesssesaaessessaesseeseaessaesseenstebesatensarssesatesseesssasssasssasssassesssesslodhesnransnaesnes ..."90
10. ASTM A 388/A 388M-86 ....c.ocueereerirrerenierietentenseseessenseeseeseeesessessessessessesssssessessessesseessessessessessssnepebe i lonsesesannes ...'86
11. ASTM A 609/A 609M-86a ........ccveerreemierrereesstenseeseereesseesseesssesasessssasesstessesssesseesseeessessassneesssenss@oatstbensessseesseessens ...’86
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SECTION 2
DESIGN REQUIREMENTS

2.1 DESIGN REQUIREMENTS 2.3.4 SSSV Equipment design shall take into consid-
eration the effects of temperature gradients
Verification Test results shall be retained by and thermal cy CI‘?S on all components. Tl}e upper
the Manufacturer for a period of ten years temperaturelhmlt shall be the lowest high tem-
after SSSV’s of that size, model and type are perature rating of any component of the SS.SV.
discontinued from the Manufacturer’s product The lower temperature h.mlt shall be the high-

Tine. SSSV Equipment conforming to this speci- estlow t“WPODeM
; of the SSSV. Derating of metal physidal prop-

fication shall be manufactured to drawings and . . 1 )
specifications that are substantially the same erties shall be in accordance with ASME Boiler

2.1.1 Drawings, manufacturing specifications and the

as those of the SSSV Equipment that has passed and Pressure Vessel Code Sectior VIII|or Mili-
the Verification Test. tary Handbook 5E.

2]1.2 Documentation of designs shall include meth- 2.3.5 SSSV Equipment dgsign Shfflu take intofaccount
ods, assumptions, calculations, and design re- the effects of ret;amed ﬂuld'(S) on all compo-
quirements. Design requirements shall include nents. SSSV Equipment design shall onsider
but not be limited to those criteria for size, the effects of sand, chlorides, corrosiog inhibi-
test and operating pressures, material, envi- tors, and otherchemicals routinely encduntered
ronmental, API and other pertinent require- with oil and gas production.

ments upon which the design is based. Design
documentation shall be clear, legible, repro-
ducible, and retrievable.

2]1.3 Design documentation shall be reviewed and TABLE 2.1
verified by a qualified individual other than STANDARD SAFETY VALVE
the individual who created the original design. LANDING NIPPLES
2]1.4 Changes to the SSSV Equipment which may Néminal Tubing
affect performance or interchangeability shall Nipple or Casing Sealing Surfake
require requalification, except seals that have Size! Size? D Tolérance?
passed the applicable .Venﬁcatlon Test}ng re- Inches(mm) Inches(mm) Inches(mm) IncHes(mm)
quirements of Section 5 are considered
interchangeable among the SSSV Equipriént | 1 V4 (31.8) 166 (42.2) 1250 (3175) +.01q (+0.25)
of any one Manufacturer for a particuldrclass -.00q (-0.00)
of service. 112 (381) 190 (483) 1.500 (38.10) +.01( (+0.25)
) -.00Q (-0.00)
2.2 FUNCTIONAL CONSIDERATIONS, SS8Vdesign | 1 34 (445) 2.063(524) 1625 (41.28) +.010 (+0.25)
shall permit prediction and repeatability of rates, - .00d (-0.00)
pressures, or other conditions required for closure. 9 (50.8) 23/8(60.3) 1875 (47.63) +:010 ( +O:25)
2.3 DESIGN CONSIDERATIONS -.00Qq (-0.00)
28.1 Measurement Units shall be English units and 212 (635) 278(73.0) 2312 (58.72) +8(1)8 (:gggi
SI units. Appendix-A-contains the formulas T e
used for English\to SI conversion in this 3 (76.2) 312(889) 2812 (7142) +g(1)8 (Z'g%‘g))
document. . 312(889) 4 (101.6) 3.313 (84.15) +.010 (+0.25)
28.2 The Manufaetiurer shall establish rated work- -.000 (-0.00)
ing pressures of SSSV Equipment within the | 4  (101.6) 4 12 (114.3) 3.812 ( 96.82) +.010 (+0.25)
requirements of this specification. These rated -.000 (-0.00)
working pressures are commonly: 3,000, 5,000, | 4 12 (114.3) 5  (127.0) 4.125 (104.78) +.010 (+0.25)
6,000, 10,000 and 15,000 psi. (207, 345, 414, -.000| (-0.00)
690 and 1035 Bar). Temperature effects on all 5 (127.0) 5 1/2 (139.7) 4.562 (115.87) +.010| (+0.25)
| —the materials used in the manufacture of SSSV 000l (-0.00)
Equipment shall be considered in establishing 6 (152.4) 7  (177.8) 5.963 (151.46) +.010 (+0.25)
the rated working pressure. The design shall -.000 (-0.00)
take into account the effects of pressure con-
tainment and pressure induced loads. Special-
ized conthloqs shal‘l also be considered such as ! Only sealing surface ID is specified in this table, and only stan-
pressure testing with temporary test plugs. dard size landing nipple dimensions are shown.
2.3.3 The Manufacturer shall establish internal yield 2 API Spec 5CT tubing or casing outside diameters on which the
pressure, collapse pressure and minimum ten- nipples are to be run.
s11e.strength ratings, excluding end con- * O-ring applications require reduced tolerance to +.005/-.000(+0.13 /
nections. -0.00 mm).
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SECTION 2.3.6 DESIGN REQUIREMENTS (continued) SECTION 2.4
2.3.6 Component and subassembly interchange- TABLE 2.2
ability shall be required, within each Manu- STANDARD OUTSIDE DIAMETERS
facturer’s service class, size, type, and model WIRELINE RETRIEVABLE SUBSURFACE
including pressure rating of SSSV Equipment. SAFETY VALVES
This shall extend to all facilities of the Manu-
facturer. Components shall be designed or iden- Standard
tified to avoid improper interchangeability. Nominal SSSV Size Valve OD!
Inches (mm) Inches (mm)

2.3.7 Additive dimensional tolerance shall be such
that proper operation of the SSSV Equipment

is assured. This requirement applies to factory 114 (31.8) 1.240 (31550
assembled equipment and to replacement com- } ;ﬁ E ig;; iégg E i;gg
ponents. 2 (50.8) 1.865 ('47.37
2.3.B Internal diameters and tolerances for stan- 2 1/2 ( 63.5) 9.302 ( 58.47
dard size SVLN’s are listed in Table 2.1. Exter- 3 (76.2) 2,809 ( 71'17
nal diameters and tolerances for standard size 312 ( 88.9) 3:303 ( 76'96
Wireline Retrievable SSSV’s are listed in Table 4 (101.6) 3.802 ( 96’ 57
2.2. The Manufacturer may establish other 412 (114.3) 4115 (10 4 59
dimensions and tolerances. 5 (127.0) 4.552 (115:62
2.4 VERIFICATION TEST. SSSVs, SV Locks, SVLNs 6 (152.4) 5.953 (151.21
and|seals shall pass the applicable Verification Test
spegified in Section 5. ‘0D tolerances shall ben+.000/-.100(+0.00/-2.54 mm).

14
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SECTION 3
MATERIALS

3.3 NON-METALS

3.3.1 The Manufacturer shall have written proce-
dures and documentation of testing for sealing
materials to the limits for which SSSV Equip-

3.1 GENERAL. The manufacturer shall have written
specifications for all material used in SSSV Equip-
ment. The manufacturer shall select all material to
be suitable for Class of Service designation and shall

document the selection criteria. All materials shall
comply with the Manufacturer’s written specifica-
tions

ment is rated.

Miterial substitutions, except seals, in qualified SSSV
Equipment are allowed without Verification Testing
provided that the Manufacturer’s selection criteria
ar¢ documented and meet all other requirements of
this specification.

Sehls that have passed the applicable Verification
Tekt requirements of Section 5 are considered inter-
chingeable among the SSSV Equipment of any one
Manufacturer for a particular Class of Service.

3.2 METALS

3.2.1 The Manufacturer specifications shall define:
a. Chemical composition limits
b. Heat treatment conditions
c. Mechanical property limits:
1. Tensile strength

elastomeric compounds shall define;
1. Compound type
2. Physical properties as a mininium,;
a. Tensile strength
b. Elongation
c. Modulus
3. Compression/set

4. Durometet

compound identification and shelf life
priate for each compound.

3.4 TRACEABILITY

3:4.1 All components, weldments, subassembl

3.3.2 The Manufacturer’s written specifications for

3.3.3 Manufacturer’s written specifications shall in-
clude hdndling, storage, and labeling re-
quirements including cure date, batch npmber,

appro-

es and

2. Yield strength assemblies of SSSV Equipment shall bdg trace-
able except:
3. Elongation ] P
4. Hardo a. Springs for SSCSV
. Hardness
. . . b. Beans for SSCSV

3.3.2 The mechanical properties shall be verified-by .
tests conducted on material samples from a c. Common hardwargltems such as nuts,bplts,
heat treat or other appropriate heat treat batch set screws, shear pins, spacers, tube flttings,
lot basis for traceable metal cornponents of tubing and shear screws.

SSSV Equipment. Material test reports pro- 3.4.2 Component traceability is considered sufficient
vided by the material supplier or Manufac- when it can be traced to a job lot, which iden-
turer are acceptable. tifies the included heat or batch lot(s)|and a

3.4.3 Each traceable compénent subjected to proc- material test report. All components in a
essing that may chanige the properties subse- multiheat job lot are rejectable if any heat l-ot
quent to the lot test'described in Section 3.2.2 does not comply with the Manufacturerfs writ-
shall be harddess tested after processing. ten specification.

3.4.4 Each weldedcomponent shall be stress relieved 3.4.3 'é‘gzé%e,ab}hty ff); SgSV ﬁ_Efl“lP,fI‘}?nt’ iexce};;t
per the’Manufacturer’s written specifications V's, 13 considered sufficient 1t it mepts the
and, wheré applicable, in accordance with Para- requirements of this specification when it leaves
- af)hs UCS.56 and’ UHA-32. Section VIII the original Manufacturer’s inventory.
Diyision 1, Subsection C, ASME Boiler and 3.4.4 Traceability identification shall be suffidient to
Pressure Vessel Code. In addition, carbon and identify significant problems and permit|proper

I COITecCtive action and shail inciude assembly,

Equipment shall be stress relieved in accord-
ance with NACE MRO0175.

heat or other appropriate batch lot.

subassembly and component traceability to a

15
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SECTION 4
QUALITY CONTROL REQUIREMENTS
4.1 This section provides minimum quality control re- tablished based on the documented variation
quirements to meet this specification. All quality history.
contrql worﬁis}l:aill ltl)e dcontrolled by docllflzm.ented 1m- 4.5.2 Visual Inspection of O-Rings shall be in accord-
struction which includes acceptance criteria. ance with MIL STD 413C. Other packing ele-
4.2 DOCUMENTATION RETENTION. Required docu- ments shall be visually inspected in accord-
mentation for Quality Control work shall be retained ance with the Manufacturer’'s documented
forglla minimum of five years from the date of specifications.
origination. 4.5.3 Dimensional tolerances of O-Rings shall be in
4.3 PERSONNEL QUALIFICATIONS accordance with SAE -AS- 568A or-equivalent.
. . Other packing elements shall meet dimengional
4.3. Personnel performing NDE shall be qualified tolerances of the Manufacturer’swritten §peci-
in accordance with ASNT: Recommended Prac- fications
tice SNT TC-1A, Level II minimum for evalu- ’
ation and interpretation. 4.5.4 The durometer hardness-of O-Rings or pther
. ] o elastomeric packing-elements .shall be deter-
4.3.p Personnel performing visual examinations shall mined in accordance.with ASTM D-2240 br D-
have an annual eye examination in accordance 1415. A test specimen manufactured from{each
with ASNT: Recommended Practice SNT-TC- batch may be-tised.
1A, as applicable to the discipline to be
performed. P 4.6 DIMENSIONAL INSPECTION. All Traceable Com-
o ) ponents, except)elastomeric seals must be dimen-
4.3.p All other personnel performing inspection for sionally inSpected to assure proper function and
acceptance shall b‘? qualified in accordance with compliance with design specifications and drawjings.
documented requirements. 4.7 THREAD INSPECTION
4.4 CALIBRATION SYSTEMS

4.4.1 Measuring and testing equipment used for
acceptance shall be identified, controlled, cali-
brated and adjusted at specified intervals in
accordance with written specifications, MIL-
STD 45662 and this specification.

P Pressure Measuring Devices shall:

a. Be readable to at least +/- 0.5% of/ffull scale
range.

b. Be calibrated to maintain +4)2% accuracy
of full scale range.

4.4.

4.4.8 If a pressure gage is utilized, pressure mea-
surements shall be made at not less than 25%
nor more than 75%-of the full span of the

pressure gage.

4.4.44 Pressure measuring devices shall be periodi-
cally calibrated with a master pressure meas-
uring devicg or a dead weight tester at 25%,

50% and. 76% of full scale.

Calibration intervals for pressure measuring
devices shall be a maximum of three months
until documented calibration history can be

4.4.

ot

4.7.J-All API tapered thread tolerances, inspdction

requirements, gaging, gaging practice,
calibration and gage certification shall
accordance with API STD 5B.

4.7.2 All other thread tolerances, inspection req
ments, gage, gage practice, gage calibr
and gage certification shall conform to w
specifications.

4.8 WELDING AND BRAZING
4.8.1 Welding and Brazing Procedure and Pers

gage

be in

uire-
tion
itten

nnel

Qualification shall be in accordance with ASME
X

Boiler and Pressure Vessel Code Section

4.8.2 Material and practices not listed in the Al
Boiler and Pressure Vessel Code Sectid
shall be welded using weld procedures g
fied in accordance with the methods of A
Boiler and Pressure Vessel Code Section

4.9 HEAT TREATING EQUIPMENT QUALIF
TION

4.9.1 Furnace Calibration
a. Heat Treating of production parts shi

SME
n IX
uali-
SME
X

[CA-

11 be

performed with heat treating equip

ment

established. Calibration intervals shall then be
established based on repeatability, degree of
usage and documented calibration history.

4.5 ELASTOMERIC MATERIALS INSPECTION

4.5.1 Sampling procedures, and the basis for accept-
ance or rejection of a batch lot, shall be in
accordance with MIL STD 105E, General In-
spection Level II at a 2.5 AQL for O-Rings and
a 1.5 AQL for other packing elements until a
documented variation history can be estab-
lished. Sampling procedures shall then be es-

that has been calibrated and surveyed.

b. Each furnace shall be surveyed within one
year prior to heat treating operations. When
a furnace is repaired or rebuilt, a new sur-
vey shall be required before heat treating.

c. Batch type and continuous type heat treat-
ing furnaces shall be calibrated in accord-

ance with one of the following proced

ures:

1. Procedures specified in MIL-H-6875H,
Process for Heat Treatment of Steel,

Section 3.
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SECTION 4.9.1

QUALITY CONTROL REQUIREMENTS (continued)

SECTION 4.12.5

2. Procedures specified in British Standard
M54:1982, Specification for Temperature
Control in the Heat Treatment of Met-
als, Section 5.

3. Manufacturer’s written specifications in-
cluding acceptance criteria which are not
less stringent than the procedures iden-

4.12.2

4.12.3

All Power Springs shall be Magnetic Par-
ticle or Liquid Penetrant inspected to verify
conformance with the Manufacturers’ writ-
ten specifications.

All weldments shall be Magnetic Particle,
Liquid Penetrant, Radiographic or Ultra-
sonic Inspected, to verify conformance with
the-Manufacturers~written—specifications.

Vi o | 1.
LI1ICU avuUVve.

4.9.2 Instruments

C.

€.

a. Automatic controlling and recording instru-

ments shall be used.

b. Thermocouples shall be located in the fur-

nace working zone(s) and protected from
furnace atmospheres.

The 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 in-

struments shall be calibrated at least once
every three (3) months until a documented
calibration history can be established. Cali-
bration intervals shall then be established
based on repeatability, degree of usage and
documented calibration history.

Equipment used to calibrate the production
equipment shall possess an accuracy of +/-
0.25% of full scale range.

4.10 OATINGS AND OVERLAYS. Coatings/and

11.1

411.2

(verlays shall be controlled by documented instruc-
tlons which include acceptance criteria(

4.11 CHANICAL AND PHYSICAL PROPERTIES
ere required by this Specification)

Mechanical property and hardness test pro-
cedures and practices shall be in accordance
with ASTM A370-for the metallic materials
used for traceable/components.

Physical Property and Hardness test proce-
dures for’'Elastomeric compound types shall
be in decordance with:

a. Tensile, Elongation, Modulus.
1. O-Rings — ASTM D1414
2. All others — ASTM D412

4.12.4 Castings and Forgings shall be Magnétic Par-

4.12.5

ticle, Liquid Penetrant, Radiographic or Ul-
trasonic Inspected to verify. conformance
with the Manufacturers’ documenispeci—

fications. The Manufacturer may Hevelop
AQL Inspection Levéels'based on documented
variation history.
NDE Methods'and Acceptance Criteria.
a. Liquid, penétrant
1. Méthod — ASTM E165
2. ‘Acceptance Criteria — ASMH Boiler
and Pressure Vessel Code, Section

VIII, Pressure Vessels, Division 1, Ap-
pendix 8.
b. Wet magnetic particle examinatjon
1. Method — ASTM E709

2. Definitions:

a. Relevant Indication — Only those
indications with major dimgnsions
greater than 1/16 in. shall jbe con-
sidered relevant. Inherent|indica-
tions not associated with a gurface
rupture (i.e., magnetic permeabil-
ity variations, non-metallic|string-
ers...) are considered non-rglevant.

b. Linear Indication — Any |indica-
tion in which the length is gqual to

or greater than three times its
width.

c. Rounded Indication — Any|indica-
tion which is circular or elliptical
with its length less than 3 times
the width.

3. Acceptance Criteria —

a. Any relevant indication 3/16 in. or
greater is unacceptable. No rel-
o . P, owed

b. Compression Set
1. O-Rings — ASTM D1414
2. All others — ASTM D395
c. Durometer Hardness
1. O-Rings — ASTM D1415
2. All others — ASTM D2240

4.12 NDE REQUIREMENTS

4.12.1 All NDE instructions shall be approved by

a Level III Examiner.

for weldment.

b. No more than 10 relevant indica-
tions in any 6 sq. in. area.

c. Four (4) or more rounded relevant
indications in a line separated by
less than 1/16 in. are unacceptable.

c. Ultrasonic Inspection — Weldments

1. Method — ASME Boiler and Pressure
Vessel Code, Section V, Nonde-
structive Examination, Article 5.

17
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SECTION 4.12.5 QUALITY CONTROL REQUIREMENTS (continued)

SECTION 4.12.5

18

2.

Acceptance Criteria — ASME Boiler
and Pressure Code, Section VIII, Pres-
sure Vessel, Division 1, Appendix 12.

d. Ultrasonic Inspection — Castings

1.

Method — ASTM E428: Standard Rec-
ommended Practice for Fabrication
and Control of St_eel Reference Blocks

the indications observed from the
calibration Flat Bottom Hole.
(c.) Angle Beam Technique — Ampli-
tude of the discontinuities exceed-
ing those of the reference notch.

f. Radiographic Inspection — Weldments
1. Method — ASTM E94: Standard Rec-

used—tr I trasonte Inspeetion:
ASTM A609: Standard Specification
for Longitudinal-Beam Ultrasonic In-
spection of Carbon and Low-Alloy Steel
Castings.

. Acceptance Criteria — ASTM A609:

Standard Specification for Longitudi-
nal-Beam Ultrasonic Inspection of
Carbon and Low-Alloy Steel Castings.
Ultrasonic Testing Quality Level 1,
minimum.

e. Ultrasonic Inspection — Forgings and
Wrought Products

1.

Method — ASTM E428: Standard Rec-
ommended Practice for Fabrication
and Control of Steel Reference Blocks
used in Ultrasonic Inspection.
ASTM A388: Standard Recommended
Practice for Ultrasonic Examination
of Heavy Steel Forgings.

g. Radiographic Inspection — Casting:
1. Method — ASTM E94: Standard|Rec-

. Acceptance Criteria —

ommended Practice for Radiographic
Testing.

. Acceptance Criteria — ASME Boiler

and Pressure Vessel Code, Section [VIII,
Division 1, PressureVessel, UW}51.

ommended (Practice for Radiogrgphic
Testing.

(a’) ASTM E186: Standard Referlence
Radiographs for Heavy-Wallgd (2-
41/21in.) (51 mm to 114 mm) Pteel
Casting.

(b.) ASTM E280: Standard Referjence
Radiographs for Heavy-Walled (4
1/2 t0 12 in.) (114 mm to 305 mm)
Steel Castings.

(c.) ASTM E446: Standard Reference

2. Calibration: Radiographs for Steel Castinlg up

(a.) Back reflection technique — The to 2 in. (51 mm) thickness. Maxi-
instrument shall be set so that mum defect classification as follows:
the first back reflection is(75% TYPE
+/- 5% of screen height wh.en 'the DEFECT DEFECT CLASS
transducer is placed on anrindica- A 3
tion-free area of the forging or B 2
wrought product: C 2 (All Typeb)

(b.) Flat Bottom Hole Technique — D None Acceptg ble
Distance Amplitude Curve (DAC) E None Acceptgble
based omr 1/8 in. (3.2 mm) flat F None Acceptdgble
bottom“hele through 4 in. (101.6 G- None Acceptdble
mm).6f metal and 1/4 in. (6.4 mm) . . . .
flat\bottom hole for metal dis- h. Radiographic Inspection — Forging;
tances exceeding 4 in. (101.6 mm). 1. Method — ASTM E94: Standard [Rec-

@) Angle Beam Technique — Dis- f;‘mxzx_ended Practice for Radiogrdphic
tance Amplitude Curve (DAC) esting.
shall be based on a notch of a 2. Acceptance Criteria — The following
depth equal to the lesser of 3/8 in. defects are rejectable.
(9.5 mm) or 3% of the normal (a) Any ¢ £ ) ]
section thickness 3/8 in. maximum
(9.5 mm), a length of approxi- (b.) Apy other elongated indication
mately 1 in. (25.4 mm) and a with length greater than:
width not greater than twice its 1/4 inch (6.4 mm) for t up to 3/4
depth. inch (19 mm) inclusive.

8. Acceptance Criteria — The following 1/3 t from 3/4 inch (19 mm) up to

forging or wrought product defects are

rejectable.

(a.) Back Reflection Technique — In-
dications greater than 50% of the
referenced back reflection accom-
panied by a complete loss of back
reflection.

(b.) Flat Bottom Hole Technique —
Indications equal to or larger than

2 1/4 inch (567.2 mm).

3/4 inch (19 mm) for t over 2 1/4
inch (57.2 mm).

Where ¢’ is the pressure vessel
wall thickness.

(e.) Any group of indications in a line
that have an aggregate length
greater than ‘t’ in a length of 12t.
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SECTION 5
TESTING

5.1 GENERAL. The SSSVs, SV Locks and SVLNs pro-
duced in accordance with this specification shall be
constructed of materials in compliance with this speci-
fication and pass the Verification and Functional
Tests required by this section.

5.1.1 The API testing requirements are not repre-

5.

5.2.2 Manufacturer Requirements

The Manufacturer shall submit a SSSV of most
recent manufacture for Verification Testing.
Such testing shall qualify SSSVs of the same
size, type and model as the tested SSSV which
are manufactured during the three year pe-

1.2

1.3

g4

1.5

.L.6

W

sented as well conditions.

During Verification Testing of hydraulically
operated SSSV’s, control line fluid metering
shall be used to provide a readable hydraulic
control line pressure trace, unless otherwise
specified. Refer to Figure 5.6 for a character-
istic pressure versus time plot for opening
and closing hydraulic control pressures with
hydraulic fluid being applied at a metered
rate.

All pressures are defined as gage unless oth-
erwise specified.

All test conditions without a specified toler-
ance shall be considered minimum values. The
maximum values shall not exceed 10% above
the minimum value.

The drift bar used in the Verification Test
shall be provided by the Manufacturer. Drift
bar dimensions and a unique identifier for the
bar shall be provided by the Manufacturer.

With mutual consent between the Test Agency
and the Manufacturer, higher flow rates may
be applied and used for all flow tests,

The objectives of the testing requirements of
this section are to qualify SSSV Equipment
for specific classes of servicé\and to verify
proper operation of SSSV Equipment. Testing
required for SSSV Equipment furnished to
this specification is:

a. Verification Testing to qualify each size,
type and model of SSSV for a specific class
of service, either Class 1 or combined Class
1 and Class/2.

b. Functional Testing for each SSSV.

c. Functional and Verification Testing for

SVLN(s).

d. 'Functional and Verification Testing for SV
Lock(s).

riod subsequent to the date the Verification
Test form is approved by the Test ncy.

a. The test section shall comipletely jenclose
the wireline retrievable/SSSV. Tulbjing re-
trievable SSSV’s shall bean integyal part
of the test section. Thetest section $hall be
rated to at least)the rated working pres-
sure of the SSSV.

b. The test section ends, length, and hydrau-
lic contrél connections shall be conjpatible
with the)Test Agency’s facility.

c. The\Manufacturer shall furnish any equip-
ment not normally furnished by the Test
Agency to accommodate installatipn of a
particular SSSV in the test facility or to
accomplish the Verification Test.

5.2.3 Verification Testing Requirement

a. The Manufacturer must declare thatfa SSSV
is being submitted for the class of|service
and working pressure desired in tHe Veri-
fication Test by submitting an application
to the Test Agency. The applicatiqn form
shall contain the minimum inforjmation
shown in Table 5.1.

1. A Manufacturer may submit a SBSV for
Class 1 or Class 1 and 2 testipg. For
combined testing, a SSSV passipg both
portions of the test will be qualiffied for
both Class 1 and Class 2 service. A SSSV
passing the Class 1 portion, but| failing
the Class 2 portion of the combined test,
will be qualified for Class 1 servife only.

2. In the event that a particular SYSV has
design or operational features which are
incompatible with the test faciljty and
test procedures required by this|specifi-
cation, the Manufacturer shall| advise
the Test Agency as to the naturg of the

5.2 VERIFICATION TESTING
5.2.1 General

a. Verification Testing to qualify an SSSV for
Class 1 or combined Class 1 and Class 2
service must be performed by a Test
Agency.

b. Verification Testing for SV Locks, SVLNs
and all seals shall be performed by the
Manufacturer or a Test Agency.

TIICOTIT st 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 specification.

19
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SECTION 5.2.3

TESTING (continued)

SECTION 5.2.5

3. The Test Agency shall conduct the test
as specified on the Manufacturer’s test
application. Any variation from the Veri-

fication Test requirements of this speci-

fication shall be recorded on the Verifi-
cation Test Data Summary Form (Table
5.16) by the Test Agency.

Agency with a functionally tested SSSV,
one Operating Manual and associated docu-
mentation, for each size, type and model to
be fpefnd'

c. If a particular size, type and model, of
SSSV fails the Verification Test, that SSSV
and any other SSSV of the same basic de-
sign and materials of construction shall
not be submitted for retest until the Manu-
facturer has determined and documented
the justification for retest. The Manufac-
turer shall conduct this analysis and docu-
ment the results, including any corrective
action taken. Such information need not
be submitted to the Test Agency, but must
be placed in the Manufacturer’s test file
for that SSSV before the SSSV is submit-
ted for retest.

d. The Test Agency shall record the results of
the Verification Test on documentation
which contain the data specified in the
applicable example tables shown in this
section. This documentation shall be re-
tained by the Manufacturer, and by-the
Test Agency and shall be available\to-the
Operator upon request to the Mahufac-
turer.

e. To pass the Verification Test, the SSSV
must successfully complete-all steps of the
Verification Testing procedure within the
limits specified and in the order shown.
The basis for diseontinuing the test, and
any unusual conditions observed at or prior
to the time of discontinuance shall be noted
on the test/data form by the Test Agency.
Verification Testing shall be discontinued
if thé.valve fails to perform within speci-
fied limits of any step except when such
failures are determined to be a result of
actions by the Test Agency or a failure

within the test facility. The Manufacturer,
not the Test Agency, shall be responsible

for determining the cause of failure of the
valve.

f. Pre and post-test dimensional verification
shall be conducted and documented by the
Manufacturer.

g. The Manufacturer shall maintain a Verifi-
cation Test File on each Verification Test
including any retests that may have been
required to qualify SSSV Equipment and

5.2.4 Test‘Agéncy Requirements

seals. This file shall be retained by the
Manufacturer for a period of ten years af-
ter such SSSV Equipment and seals are

dAiccontinied Frars tha )

=S BTroa-

discontinued from the Manufacturer’s proa
uct line. As a minimum this file shall con-
tain sufficient documentation to identify
and permit retrieval of:

appli-
cable at the time of manufactdre

2. All applications for VerificationTekts or
Retests.

3. All design and/or matérial' modifications,
or other justification’for retest of $SSV
Equipment and seals which did nof pass
any Verification Test.

4. All test ddta)specified in this secfion.

5. Documentation required in Sectjon 6
Identification, Documentation| and
Shipping.

a, The Agency must meet the criteria of API
Spec 14A, Appendix D or ASME SPPE-2,
Accreditation of Testing Laboratories for
Safety and Pollution Prevention Equipment
Used in Offshore Oil and Gas Operations.
Test Agencies must be licensed by API or
accredited in accordance with the require-
ments in ASME SPPE-2 in order td test
SSSV equipment which is intended fo be
marked with the API Monogram or ¢ther
Registered Mark, including the ASME $PPE
OCS Symbol.

b. The Test Agency shall conform witH the
applicable portions of Section 4 — Quality
Control Requirements.

c. The Test Agency shall conduct Verifichtion
Tests in accordance with this section.

d. The Test Agency shall be responsiblg for
assuring itself, the Manufacturers and the
Operators that the Test Facility, procedures
and forms comply with this specification.

5.2.5 The Test Agency shall publish literature which

includes as a minimum:

a. A description of the facility, including any
Forrribat Hre-stze—t ; ot ’a vpe,

pressure rating, temperature rating, and
service class of SSSV that may be tested.

b. The test procedures and forms actually used
at the facility for each type and service class
of SSSV.

c. The procedures for maintenance and cali-
bration of measuring equipment.

d. The basis for determining test scheduling
priorities.
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TABLE 5.1
EXAMPLE APPLICATION FOR VERIFICATION TEST

Test Agency Manufacturer

Address Representative
Address
Telephone
Date

Officidl Qualification Test

Reaual
nequ

Retest

3-Year Requalification

sification Date
111¢auidon Jate

Valve [to be tested

Model

Nominal Tubing Size

Serial Number

Type $CSSV SSCSV
Rated|Working Pressure
Test Section Length (inches)

For SCSSV:

Mlinimum specified ID

Mpximum hydrauclic control line pressure __

Mpximum unequalized opening pressure

For SS§
Ve
D¢
Ty

Proced

CSV:

locity:

sign Closing Rate B/D psi
bing Pressure: Design Closing Pressure

ure Required:

API Spec 14A Procedure Section

Non-sy

ecified equipment or procedures required for testing

psi greater than valve bore pressure

psi

psi

Class 1 Class 2

TEST AGENCY USE ONLY
Testing Schedule
Month Day  Year
Location
Applicant notified
Month Day  Year

21
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SECTION 5.2.5

TESTING (continued) SECTION 5.5.11

e. The fees for testing each type and service
class of SSSV.

f. The procedures for making application for
tests, delivery of SSSVs, initial installation
and checkout of SSSVs and other pertinent
information.

g. Any limitations on accessibility of the facil-

5.4.3

54.4

54.5

Nitrogen gas to conduct the required nitrogen
leak test and a gas flow meter to indicate leak-
age rate.

A gas reservoir with a gas release device and
instrumentation to measure test parameters.

The Liquid Test facility, as a minimum, shall
consist of the items listed below:

ity. Such limitations shall not preclude rea-
sonable access to the facility for inspection
by Manufacturers or Operators.

h. Any limitation on receipt of proprietary
information.

i. Any other information considered pertinent
by the Test Agency.

j- The above literature shall be kept current
and shall be furnished to Manufacturers or
Operators upon written request.

5.3 FUNCTIONAL TESTING

5.3.1

5.3.1

5.3.3

5.3.4

SSSV Functional Testing shall be performed
by the Manufacturer on each new SSSV manu-
factured in accordance with this Specification.
The Manufacturer’s test facility shall be
equipped with instrumentation to display and
record information required by the test proce-
dure.

p Each SSSV shall be serialized and results of
Functional Tests delivered with the SSSV.

B Results of Functional Tests shall be retained
by the Manufacturer for a period of five years
after the date of sale of a specific SSSV:

I Functional Test data shall be recorded, dated
and signed by the personnel performing the
tests. The required data is indicated in Table
5.24.

5.4 GENERAL REQUIREMENTS FOR SSSV VERI-

FIC|
5.4.

ATION TEST FACILITY

| The components 6fthe Test Facility systems
shall have a capacity and working pressure as
required by the-size and/or working pressure
of the SSSV’to be verification tested. Typical
Test Facility Schematics, the SSSV Gas Flow
Facility; Liquid Test Facility, and Controlled
Temperature Test Facility are shown in Fig-
tres 5.1, 5.2, and 5.4, respectively.

5.4.5

2 —The control pressure SysStem components shatl,

as a minimum, consist of the items listed
below:

a. A hydraulic fluid reservoir with a filtered
vent.

b. An accumulator.

c. A hydraulic pump.

d. A control system to operate the pump.

e. A method for pressure relief to protect the

5.5.1

5.5.2

5.5.3
5.5.4

5.5.5

5.5 SCSSV VERIFICATION TEST PROCED

a. The test facility piping shall be atrlegst 2"
(50.8 mm) nominal diameter.

b. Fresh water tank.
c. Sand slurry tank.

d. A Marsh Funnel Viscométer in accordance
with API RP 13B1 with’required time} and
graduated beaker:

e. A centrifuge with BS&W (Basic Sediment &
Water) sample flasks in accordance |with
API Manual of Petroleum Measurement
Chapter/10.4.

f. Circulation pumps.
g. Flow rate measurement device.
h.Pressure measurement systems.

i. A time based recorder to simultanepusly
record the required pressure and flow data.

j- Back pressure regulator.
k. Propane system as shown in Figure §.5.

1. Ahigh pressure water pump and accurnula-
tor system.

Verify that the model and serial numbeJE ap-
pearing on the test valve are in agreement
with the Manufacturer’s application before
leaving the Test Agency.

Perform the SCSSV Gas Flow Test (Sqction
5.6).

Perform the Drift Test (Section 5.7).

Open the test valve. Record the full-opep hy-
draulic control pressure on Table 5.5.

Fill the test valve with water and cirqulate
water to displace gas out of the test seftion.
Once gas has been displaced from theq test
section, discontinue water circulation.

5.5.8

5.5.7
5.5.8

5.5.9

system.

Close the test valve. Record the full-closed
hydraulic control pressure on Table 5.5.

Perform the Liquid Leakage Test (Section 5.8).

Perform the Unequalized Opening Test (Sec-
tion 5.9).

Perform the Operating Pressure Test (Section
5.10).

5.5.10 Perform the Propane Test (Section 5.11).
5.5.11 Perform the Nitrogen Leakage Test (Section

5.12).
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SECTION 5.5.12

TESTING (continued)

SECTION 5.5.25

5.5.12 Perform the Operating Pressure Test (Sec-

tion 5.10).

5.5.13 Perform the SCSSV Class 1 Flow Test (Sec-

tion 5.13).

5.5.14 Repeat 5.5.11 through 5.5.13 four additional

times.

5.5.15 Perform the Liquid Leakage Test (Section

5.5.19

5.5.20
5.5.21

Perform the Operating Pressure Test
(Section 5.10).

Perform the Class 2 Flow Test (Section 5.15).

Repeat 5.5.18 through 5.5.20 six additional
times. The slurry may be allowed to stagnate
in the test section overnight with the test
valve in the open position.

5.9

5.5

5-87-

.16 Perform the Controlled Temperature Test

(Section 5.14).

.17 Cycle the test valve five times. Record the

full-open and full-closed hydraulic control line
pressures on Table 5.14. If the test valve is
being qualified for Class 1 service only, pro-
ceed to 5.5.24.

Note: The full-open pressure and full-closed
pressure shall be monitored for possible re-
finements of this specification but will not be
a cause for failure of the Verification Test.

.4.18 Perform the Nitrogen Leakage Test

(Section 5.12).

5.5.22
5.5.23
5.5.24

5.5.25

Perform the Liquid Leakage Test (Secti¢n 5.8).
Perform the Drift Test (Section5:7).

If the test valve has performed within the
limits specified, it has passed.the Verifjcation
Test requirements.

5.16 and attach/the completed data |forms.
Calibration records’shall be included wiith the
Verification /Test'Report. Each data formn must
be signed and dated by the person(s) cqnduct-
ing thestest! Table 5.16 must be signgd and
dated by the Test Agency’s designated ap-
prdvalvauthority.

Summarize the Verifieation Test data (:ITable

BLEED VALVE BN i i
/ SHUTOFF VALVE \

EQUALIZING LINE \
_®
—Q 8 o

T

GAS :

®\

L

Y
\o

/- SSSV

RESERVOIR

\ SHUTOFF VALVE

(ST T T T 77 77

Equpment List

L Hydradic Pressure Source (For SCSSV Only)
2. Flow Control Vdve

3. Leckage Flowmeter

4. Flow Measurement Device

S. Gas * Supply

6. Pressure Measurement Device

* Nitrogen or other suitable gos

FIGURE 5.1
EXAMPLE SCHEMATIC OF GAS FLOW FACILITY
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SEE FIG S3 FOR DETAL

TO AR SUPPLY

HYDR
0

|
uLic Lo pa -]

>

®\ @

HYDRAULIC CONTROL @./
% SYSTEM

~

T\

— [

FLOV BY PASS

NOTI035 1S3L __ Joe(|

NO1.1J3S 1S31

FLOV RETURN UINE

o2

sl

PROPANE

SYSTEM NTORGEN

SYSTEM

HGH PRESSLRE A > TO AR SPPLY
WATER SYSTEM D% O L1 MEQ

EQUIPMENT LIST LEGEND
L FLOVAETER ——— RATED VORKING PRESSURE
2. FLOV BY-PASS VALVE
3 RELIEF VALVE =—— CROULATION PIPING
i OOE VALVE
—— ELECTRICAL
ZZZZ LoV PRESSLRE VATER PIPE
FIGURE 5.2

EXAMPLE SCHEMATIC OF LIQUID TEST FACILITY
(Number of Test Sections is Optional)
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TABLE 5.2 SCSSV GAS FLOW TEST
(Reference Section 5.6)

Test Report No.

Test Start Date/Time: ____ Test Stop Date/Time:

_ Measurement Test No. 1 Test No, 2 Test No. 3 Test No. 4

Hydraulic Opening Pressure

L

at fero Bore Pressure PSI PSI PSI HSI

Hydraulic Closing Pressure
at Zero Bore Pressure PSI PSI PSI HSI

Hydraulic Opening Pressure at
2,000-2,500 PSI Bore Pressure PSI PSI PSI BSI

Clofure Data:

Gas Flow Rate SCFD SCFD SCFD SCFD
Full-Closed Hydraulic

Control Pressure PSI PSI PSI BSI
Time To Close S S S S

Nitfogen Leakage Data:
Test Pressure PSI PSI PSI PSI
Leakage Rate SCFM SCFM SCFM SCFM

Body Joint Leakage Detected
(Tuping Retreivable Qaly) Yes:__ No:__ Yes:__ No:__ Yes:__ No:__ Yes:__ No:__

Test Passed? Yes:__ No: Yes:__ No: Yes:__ No: Yes:__ No:

Conducted!By:

Sighat . Date:

25
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TABLE 5.3 SCSSV GAS FLOW RATES!
(Reference Section 5.6)
Nominal
Gas Flow Rate and Control Line Resistances for Each Valve Closure Test
Tubing or
Casing Low Resistance High Resistance
Size TestNo—1 TestNo—2 FestNo—3 FestNo—4
Flow Rate Flow Rate Flow Rate Flow Rate
inches|(mm) | SCFD X 106 (M?%d x 10%)| SCFD X 10% (M3/d x 108)| SCFD X 108 (M*d x 106)| SCFD X 10°¢ (M3/d x| 10°)
2-3/8 (60.3) 51 (.14) 7.7 (.22) 2.6 (07) 51 ¢.14)
2-7/8 (|73.0) 8.0 (.23) 12.0 ( .34) 4.0 (.11) 8.0 (.23)
3-1/2 (| 88.9) 11.5 ( .33) 17.3 ( .49) 5.8 (.16) 11.5 ( .33)
4 (101.6) 15.7 ( .44) 23.6 ( .67) 7.9 (.22) 15.7 ( .44)
4-1/2 (114.3) 20.5 (.58) 30.8 ( .87) 10.3 (.29) 20.5 ( .58)
5 (127.0) 25.9 (.73) 38.9 (1.10) 1330 (.37) 25.9 (.73)
5-1/2 (139.7) 32.0 ( .91) 48.0 (1.36) 16.0 (.45) 32.0 ( .91)
6-1/2 (165.1) 46.1 (1.30) 69.2 (1.96) 23.1 (.65) 46.1 (1.30)
7 (177.8) 63.1 (1.79) 94.7 (2.68) 31.6 (.89) 63.1 (1.79)

! Based pn a pressure of 2000 PSI (138 Bar) and a velocity of 20 feet (6.10 m) per second in the tubing for valve cld
tests 1 and 4, a velocity of 30 feet (9.15 m) per second for test 2, and a velocity of 10 feet (3.05 m) per secon|

test 3.
NOTES

A: The| test medium shall be air, nitrogen“or any other suitable gas.

B: Tes

flow rates shall be maintained-within -5% and +15% of the nominal value given in Table 5.3 or -0.5

and|+1.5(10)¢ standard cubic feet-of gas per day (- .01 x 10® and + .04 x 10°® m?%d), whichever is greater.

C: Thellow control line resistancetest shall consist of a hydraulic control line having an inside diameter of at

0.34 inches (9.6 mm) and‘a-maximum total length of 25 feet (7.6 m). The configuration for the high control

resigtance test shall consist of the control line used for the low resistance configuration plus a square-edge o
havlng an inside diameter of 0.020" +/- 0.002" (.5 mm +/- .05 mm) and a length of 1.0" +/- 0.1" (25.4 mm +

mimyp.

The manufacturerfestablishing sizes not covered by this specification may interpolate or extrapolate by a ratio o

square ¢f the diameter versus the parameter involved.

sure
1 for

10)8

east
line
fifice
- 2.5

f the
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TABLE 5.4 DRIFT TEST
(Reference Section 5.7)

Test Report No.

Internal Drift Information:

Minimum Inside Diameter of the Test Valve: inches

Drift Outside Diameter: inches

Drift Length: inches

Drift Bar Unique Identifier:

Step 5.5.3 Step 5.5.23
(Class 1 (Class 2
Drift Test) Drift Test)

Date of Test
Ful[l-Open Hydraulic Control Pressure PSI BSI
Fu]ll—Closed Hydraulic Control Pressure PSI BSI
Full-Open Hydraulic Control Pressure PSI RBSI
Full-Closed Hydraulic Control Pressure PSI RBSI
Full-Open Hydraulic Control Pressure PSI BSI
Full-Closed Hydraulic Control Pressure PSI BSI
Full-Open Hydraulic Control Pressure PSI BSI
Full-Closed Hydraulic Control Pressure PSI BSI
Full-Open Hydraulic Control Pressure PSI BSI
Full-Closed Hydraulic Control Pressure PSI BSI
Drilft Pass? Yes:_ No:___ Yes:___ No:|
Conducted ‘By:
Signaturey Date:

27
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TABLE 5.5 INITIAL OPENING AND CLOSING TEST
(Reference Test Steps 5.5.4 and 5.5.6)

Test Report No.

Date:

Test Stand #

Test Start Time:

Test Stop Time:

Conducted By:

Signatulre:

Open ahd Close at Zero Valve Bore Pressure:

Full-Open Hydraulic Control Pressure: PSI
Full-Closed Hydraulic Control Pressure: PSI

Date:

\Nz FLOWMETER

F GAS/ALIOUO
SEPERATOR

BLEED VALVE

|~ EQUALZNG LNE

|~ suToRE e
DFFERENTIAL PRESSURE
] FEASURNG DEVICE

[_—— BALANCE VALVE

/— SHUTOFF VALVE

PRESSURE MEASURNG DEVICE

28

LEGEND

Steel Tubing
FIGURE 5.3

Rated Working Pressure

EXAMPLE LIQUID TEST SECTION DETAIL
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RECORDER L\\\\
O SIS
., -7 m I
N ek its '
|
[ | ! ! |
5 ] ] = :
l ATAY AN AN I
| sl
X I N : . A Il
b/g 1 B N |
g \}% \ I
! o L |
g ) |
\ N X @\q]
D+ T \
N LL] \
~ \‘X\ X
HEAT |
HYDRAUL IC CHAMBEg Shep
CONTROL AT
SYSTEM
b
she R N
A S 4
H N -
| /@
HYDRAULTC S D
[~ ¥
EQUIPMENT LIST LEGEND
L Hydradc Control Line Pressre Mecsring Device
2 Static Pressre Measurng Device emewmmesen Roted Working Pressure
3. Rebel Vave

———— Steel Tubing
4. Nirogen Pressre System

S. Nitrogen Leckoge Flov Meter
6. Thermocouple

Pneumatic

— —— — Electrical

FIGURE 5.4
EXAMPLE CONTROLLED TEMPERATURE
TEST SECTION DETAIL
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SECTION 5.6

TESTING (continued)

SECTION 5.6.10

5.6 SCSSV GAS FLOW TEST (Enter results on Table
5.2.)

5.6.1 Install the test valve in the gas flow test stand.

5.6.2 Set the control line resistance to the appropri-
ate setting shown in Table 5.3.

5, -
open and full-closed control pressures.

516.4 Close the gas release valve and bleed line valve
(see Figure 5.1). Set the flow control device to
provide gas flow at a test rate in accordance
with Table 5.3.

5.6.5 Increase gas pressure in the system to be-
tween 2,000 (138 Bar) and 2,500 psi (173 Bar).

5.6 Open the test valve. Record the full-open con-
trol pressure.

5.6.7 Establish and maintain the gas flow rate indi-

cated in Table 5.3 and close the test valve,

while recording control line pressure and gas
flow rate.

5.6.8 The test valve must shut off a minimum of 95%
of the specified flow in 5.0 seconds or less after
the hydraulic control pressure reaches zero or
the test valve fails the test. Record the time
required by the test valve to shut off the speci-

- its;—disrontinue
testing.

5.6.9 Bleed the valve bore downstream -prdssure to
zero. Adjust the test valve upstream b¢re pres-
sure to 1,200 psi +/- 60 psi(83 Bar +/} 4 Bar).
Record the test valve bere upstream pressure
and gas leakage rate. Ifleakage ex 5 stand-
ard cubic feet (.14m?®) of gas per minfute, the
test valve fails. If"the test valve fails| discon-
tinue testing.

5.6.10 Bleed all pressure to zero. Repeat Stgps 5.6.2
through 5.6.9 until tests 1 through 4 gpecified
in Table 5.3 are successfully completed or until
the‘test valve fails.

TIME WITH HYBRAULIC CONTROL PRESSURE APPLIED
OR RELEASED AT A METERED RATE

POINT | - SCSSV BECOMES FULL OPEN
POINT 2 - HYDRAULIC SYSTEM PRESSURE
POINT 3 - SCSSV BECOMES FULL CLOSED

HYDRAULIC CONTROL PRESSURE —»

FIGURE 5.6
HYDRAULIC CONTROL PRESSURE CHARACTERISTICS FOR SCSSV
(For illustration)
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SECTION 5.7

TESTING (continued)

SECTION 5.8.3

5.7 DRIFT TEST (Enter results on Table 5.4.)

5.7.1

5.7.2

If necessary, remove the end connections (ham-
mer unions, etc.) from the test valve to allow
the Drift Test to be completed.

Open and close the test valve, record the full-
open hydraulic control line pressure.

Record the full-open and full-closed hydraulic
control line pressures.

5.8 LIQUID LEAKAGE TEST (Enter results on Table

5.6.)
5.8.1

Make certain that the test valve is in the closed
position with only liquid above and below the
test valve.

5.7.3

5.7.4

5.7.6

Position the test valve so that the valve 1s
vertical, upside down and open before drifting
the valve. The test valve may be opened prior
to repositioning.

Record the Drift Bar dimensions and the
unique identifier as supplied by the Manufac-
turer. Record the minimum specified inside
diameter of the test valve.

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
Drift Bar shall be aided only by the force of
gravity while being passed through the test
valve. If the Drift Bar does not pass com-
pletely through the test valve, the test valve
fails. If the test valve fails, discontinue testing.

Release hydraulic control pressure to close the
test valve and reposition the test valve. Open
and close the test valve four additional times.

5.8.2 Apply water pressure upstream of the testll;ralve

5.8.3

closure mechanism at 100% +0/-5% of the[rated
working pressure of the test valve:-Recond the
test valve bore pressure and the time at which
pressure is applied to the test wvalve.

Wait for a minimum of 3-minutes after dpply-
ing water pressure upstream of the test [valve
closure mechanism before beginning collgction
of water leakage-from the downstream [bleed
valve.

Continuouslycollect water leakage for a jmini-
mum of 5{minutes. Record the times at ywhich
water leakage collection begins and endp and
the dmount of water collected during the col-
lection’ period. Calculate and record the [aver-
age leakage rate. If the average leakagé rate
exceeds 10 cubic centimeters of watef per
minute, or if external body leakage is detected
(tubing retrievable only), the test valve fdils. If
the test valve fails, discontinue testing.

TABLE 5.6-LIQUID LEAKAGE TEST
(Reference Section 5.8)

Test Report No. Test Stand #

Step 5.5.7 Step 5.5.15 Step 5.5.2%

(Class 1) (Class 1) (Class 2)
Date ¢f Test
Valve|Bore Test Pressure (Nominal
100% [Rated Working Pressure) PSI PSI P31
Time pt Which Test Pressure Applied
Time Iat Start of Leakage Test
Time at End of Leakage Test
Average Leakage Rate at Test Pressure
(100% Rated Working Pressure) CC/M CC/M CC/M
Body Joint Leakage Detected? _
(Tubing Retrievable Only) Yes:_  No:___ Yes:_  No:___ Yes:___ No:____
Test Passed? Yes:___ No:___ Yes:___ No:___ Yes:___ No:___
Conducted By:
Signature, Date:
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SECTION 5.9

TESTING (continued)

SECTION 5.11.9

TABLE 5.7 UNEQUALIZED OPENING TEST
(Reference Section 5.9)

Test Report No.

Signalure:

Test Stand #

Date: Test Start Time: Test Completion Time:

Rated Working Pressure of Test Valve: PSI

Valve] Bore Upstream Test Pressure (Manufacturer’'s Maximum Recommended Unequalized
Openjng Pressure): PSI

Equalizing Test Pressure: PSI

Full-Qpen Hydraulic Control Pressure: PSI

Condiicted By:

Date:

5.9 UNEQUALIZED OPENING TEST (Enter results

on|Table 5.7.)

5.9.1 Establish water pressure upstream of the test

valve closure mechanism at the maximum
Manufacturer-specified opening pressure
differential.

5.9.2 Open the test valve closure mechanism agdinst

5.10

8.11

pressure as recommended in the test\valve
Operating Manual. Record the equalizing pres-
sure and full-open hydraulic control pressure.

JPERATING PRESSURE TEST (Enter results
oph Table 5.8.)

106.1 Apply 25% +/-56% of the'rated working pres-
sure of the test.valve to the entire test
section. Record_the test valve bore
pressure.

(3]

(24

10.2 Close and)open the test valve five times
while recording the full-closed and full-open
hydraulic control pressures. If the hydrau-
lic.control pressures do not repeat within
$/10% of their averages or +/- 100 psi (7
Bar), whichever is greater, or if any body
joint leakage (tubing retrievable only) is de-

the full-closed and full-open hydraulic con-
trol pressures. If the hydraulic contrql pres-
sures do not repeat within +/- 10% {f their
averages or +/- 100 psi (7 Bar), whichever is
greater, the test valve fails. If the test valve
fails, discontinue testing.

5.11.3 Transfer propane to the test sectioh until
the test section pressure reaches 400 psi
+/- 20 psi (28 Bar +/- 1.4 Bar).

5.11.4 Open the downstream vent valve until lig-
uid propane is expelled, close the propane
vent valve, and adjust the pressure [to 400
psi +/-20 psi (28 Bar +/- 1.4 Bar). Recgrd the
test valve bore pressure.

5.11.5 Close and open the test valve three|times,
leaving the test valve in each position (ppened
or closed) for a minimum of 15 minutes.
Record the full-open and full-closed hjydrau-
lic control pressures. If the hydraulfc con-
trol pressures do not repeat within +/- 10%
or +/- 100 psi (7 Bar) of the averages, which-
ever is greater, or if any body joint l¢akage

(tubing retrievable only) is detected, the test
valve fails If the test walve fnﬂe, Hiscon-

tected, the test valve 1ails. 11 the test valve
fails, discontinue testing.

5.10.3 Repeat 5.10.1 and 5.10.2 at 75% +/-5% of
the test valve rated working pressure.

PROPANE TEST (Enter results on Table 5.9.)

5.11.1 Open test valve. Displace liquid out of the
test section with nitrogen at a downstream
location and bleed the nitrogen pressure to
zero.

5.11.2 Cycle the test valve closed and open three
times. Leave the test valve open. Record

tinue testing.

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

5.11.7 Bleed the section pressure to zero.
5.11.8 Purge the test section with nitrogen.

5.11.9 Close the test valve and record the full-
closed hydraulic control pressure.
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TABLE 5.9 PROPANE TEST
(Reference Section 5.11)

Test Report No. Date: Test Stand #

Open/Close Cycles at Zero psi Test Valve Bore Pressure:

Measurement # # #
Full-Closed Hydraulic Control Pressure: PSI PSI PSI
Full-Open Hydraulic Control Pressure: PSI PSI PSI

Average Full-Closed Control Pressure for 3 Closures Just Completed:
PSI +10% PSI -10% PSI

OpenfClose Cycles at 400 psi Test Valve Nominal Bore Pressure:

Valve Bore Pressure at Start of Open/Close Cycling: PSI

Measurement # # #

Time at Valve Closure:
Full-Closed Hydraulic Control Pressure: PSI PSI PSI

Time at Valve Opening:
Full-Open Hydraulic Control Pressure: PSI PSI PSI

Average Full-Closed Control Presstire for 3 Closures Just Completed:
. PSI +10% PSI(-10% PSI

Average Full-Open Contrdl Pressure for 3 Openings Just Completed
PSI +10% PSI -10% PSI

Propane Soak Period:

Time at Start of 2 Hour Soak Period:
Time at Ead of 2 Hour Soak Period:
Valve Bore Pressure at End of 2 Hour Soak Period: PSI

Finall Valve Closure’During Propane Test:

Bull-Closed Hydraulic Control Pressure After Last Closure: PSI

Test Passed? Yes: No:

*The 3 closings and openings must repeat within +/-10% or +/-100 PSI of the average, whichever is greater.

Conducted by:

Signature: Date:
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TABLE 5.11 SCSSV CLASS 1 FLOW TEST
(Reference Section 5.13)
Test Report No. Test Stand #
Step Step Step Step Step
5.5.13 5.5.14 5.5.14 5.5.14 5.5.14
Cycle1 | Cycle 2 Cycle3 | Cycle4 | Cycle5
Date pf Test
Time fat Start of Circulation of Test Rate No. 1
Throygh the Valve
Time jat Valve Closure (Against Test Rate No. 1)
Closufe Data for Test Rate No. 1:
Water Flow Rate ___ _BD|__BD|__ _BD|____BD|__| BD
Full-Closed Hydraulic Control Pressure _ PSI|{__ PSI|_¢ NPSI|___ PSI|__ | PSI
Time To Close S |_ S 42 S |__S |_1°8
Full-Qpen Hydraulic Control Pressure ___psI|___ _RBSpD|___ _PSI|____ PSI|__ | PSI
Time [at Start of Circulation of Test Rate No. 2
Throygh the Valve
Time |Jat Valve Closure (Against Test Rate No. 2)
Closure Data for Test Rate No. 2:
Water Flow Rate O BD_  BD|____ _BD|____ _BD|__ | BD
Full-Closed Hydraulic Control Pressure __ PSI|____ _PSI|___PSI|____ PSI|__ | PSI
Time To Close s |__ S |_Ss |__ S |__1°8
Full-Ppen Hydraulic Control Pressure __ PSI}{__ PSI|___ PSI{____ PSI|__ | PSI
Time [at Start of Circulation of Test Rate-No. 3
Throygh the Valve
Time [at Valve Closure (Against Test Rate No. 3)
Closufe Data for Test Rate No~3:
Water Flow Rate ____ _BD|__ _BD|___BD|___BD|__ | BD
Full-Closed Hydraulic/Control Pressure _PSI|__  PSI|__ PSI|____ PSI PSI
Time To Close S |_s |_ s |_ 8 |__1S8
Full-Qpen Hydraulic Control Pressure PSI PSI PSI PSI|__ | PSI
Test Passed? Yes:___ Yes:____ Yes:___ Yes:___ Yes:|
No:___ No:___ No:___ No:___ No:|
Condycted By:
Signature, Date:
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SECTION 5.12

SECTION 5.13.5

40

5.12 NITROGEN LEAKAGE TEST (Enter results on 5.13.2 Adjust the water flow rate through the test
Table 5.10.) valve to obtain a stable flow at the value
5.12.1 Apply 200 psi +/- 10 psi (14 Bar +/- .7 Bar) spe_c1ﬁed in Tqble 5.12. Record the time at
nitrogen pressure upstream of the test valve. which flow is directed through the test valve.
Wait a minimum of 1 minute; then measure Flow water through the test valve at the
any nitrogen leakage through the closure specified rate for a minimum of 5 minutes.
mechanism. Record the test valve bore pres-
sure, the leakage rate and start and comple- 5.13.83 Close the test valve against flow. Record
tion times of the waiting period. If the leak- the full-closed hydraulic control pre$sure
age rate is greater than 5 standard cubic and the water flow rate throughthy test
feet (.14m?) per minute, or if any body joint valve at the time closure is initiated| The
leakage (tubing retrievable only) is detected, test valve must shut off a minimum of 95%
the test valve fails. If the test valve fails, of the specified flow at the'first closure at-
discontinue testing. tempt in 15.0 seconds or less after the hy-

5.12.2 Repeat 5.12.1 at 25% +/- 5% of the rated draulic control pressurg reaches zerp, or
working pressure of the test valve. thg test valve fails.\Record the timp re-

quired by the test valve to shut off the gpeci-

5.12.3 Bleed the pressure upstream of the test fied flow. If thétest valve fails, disconfinue
valve to zero. testing.

5.12.4 Open the test valve. Record the full-open
hydraulic control pressure. 5.13.4 Open-tie test valve. Record the full{open

5.13 SGSSV CLASS 1 FLOW TEST (Enter results on hydraulic control pressure.

Table 5.11.)

5.13.1 Circulate fresh water through the system 5.13.5. ‘Repeat 5.13.2 through 5.13.4 until the three
while bypassing the test valve until gas has fresh water closure rates have been |com-
been displaced from the system. pleted or the test valve fails.

TABLE 5.12 SCSSV LIQUID FLOW RATES (+/-10%)
(Reference Sections 5.13 and 5.15)

Nominal Circulation Rate
Tubidg or B/D (m/d)

Casing Class 1 Class 2

Size

inches] (mm) Test No- 1 Test No. 2 Test No. 3
2-3/8 ( 60.3) 500-C79) 1000 ( 159) 1500 ( 238) 500 ( 79)
2-7/8 ( 73.0) 780 (124) 1560 ( 248) 2340 ( 372) 780 (124)
3-1/2 (88.9) 1120 (178) 2240 ( 356) 3360 ( 534) 1120 (178)
4 (L016) 1500 (238) 3000 ( 477) 4500 ( 715) 1500 (238)
4-12 (3 1926-365) 3846-610> 5760-915) 1920-(305)
5 (127.0) 2430 (386) 4860 ( 722) 7290 (1159) 2430 (386)
5-1/2 (139.7) 3000 (477) 6000 ( 954) 9000 (1431) 3000 (477)
6-1/2 (165.1) 4320 (686) 8640 (1373) 12960 (2060) 4320 (686)
7 (177.8) 5880 (935) 11760 (1869) 17640 (2804) 4700 (747)

The manufacturer establishing sizes not covered by this specification may interpolate or extrapolate by a ratio of the

square

of the diameter versus the parameter involved.
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SECTION 5.14

TESTING (continued)

SECTION 5.14.8

" 5.14 CONTROLLED TEMPERATURE TEST (Enter

results on Table 5.13.)
5.14.1 Install the test valve in the controlled tem-

with water. Position the tube so any gas
bubbles from the hydraulic control line port
can be observed.

perature test stand. Temperature measure- 5.14.6 With the test valve bore filled with nitro-
ments shall be taken at the control line gen gas at the specified temperature and
entry port area of the test valve. pressure, wait a minimum of 3 minutes and
5.14.2 Allow the test valve to reach a stable tem- E‘hen ob§ex.'ve the fgis bgbb}e legkage r:}t;e
— —E ST TR —or or a - minimum o minutes ecord e
peraturef of 007K +/- 57 (S0 4= SL). times at which the 3 minute waiting pdriod,
5.14.3 Apply nitrogen pressure at 25% +/- 5% of preceding the leakage test, begins.and jends
the rated working pressure of the test valve. and the times at which the 5 miinutq gas
Allow the temperature at the test valve to bubble leakage observation,period bg¢gins
stabilize. Record test valve temperature and and ends. If continuous leakage fron} the
test valve bore pressure. control line is observed for. at least 1 minute
5.14.4 Cycle the test valve 10 times while main- during the observation) period, or if]k(’d_y
taining the specified test valve tempera- joint leakage (tubing' retrievable only) is
ture and pressure. Record the full-open and detected, the test valve fails. If the| test
full-closed hydraulic control pressures at valve fails, discontinue testing.
each cycle and the test valve temperature 5.14.7 Repeat 5.14:2 through 5.14.6 using 4 test
and bore pressure. If the hydraulic control valve bore-pressure of 75% +/- 5% (j the
pressures do not repeat wi.thin +/- 10% of rated"working pressure of the test vdlve.
their averages or f{,‘b:(l)%o pst (71B:]I)’ whlclg— 5.14.8 Bleed nitrogen pressure above the clgsure
ever1is gr eatﬁ" orl;] )i y -g”?t te 5 iie (iu ; mechanism to zero. Adjust and stabilize the
u:g re;qtfvalfe}? y) 18 f ecfe'l, de; €s pressure below the closure mechanism to
valve lails. the test valve tails, discon- 75% +/- 5% of the rated working pressyre of
tinue testing. the test valve. Wait a minimum of 1 mihute;
5.14.5 Connect a tube from the test valve hydrau- then measure any nitrogen leakage. R¢cord
lic control line port to a container filled the test valve bore pressure below th¢ clo-
TABLE 5.14 OPENING PRESSURE REPEATABILITY TEST
(Reference Test Steps 5.5.17)
Test Report No. Date: Test Stand #
Hydralic Control Pressures Measured During Test Step 5.5.17 of the Class 1 Test:
Full-Open Hydraulic'Control Pressure:__ PSI
Full-Closed Hydraulic Control Pressure: PSI
Full-Open Hydraulic Control Pressure: PSI
Full-Clesed’ Hydraulic Control Pressure: PSI
FullxOpen Hydraulic Control Pressure: PSI
Fdll-Closed Hydraulic Control Pressure: PSI
Full-Open Hydraulic Control Pressure: PSI
Full-Closed Hydraulic Control Pressure: PSI
Full-Open Hydraulic Control Pressure:_ PSI
Full-Closed Hydraulic Control Pressure: PSI
Conducted by:
Signature: Date:
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SECTION 5.14.8

TESTING (continued)

SECTION 5.16.15

5.15

[54

5[15.1

5/15.2

5/15.3

5/15.4

5(15.6

5{15.7

5.15.8

sure mechanism, the leakage rate and start
and completion times of the waiting period.
If the leakage rate is greater than 5 stand-
ard cubic feet (.14m®) per minute, or if any
body joint leakage (tubing retrievable only)
is detected, the test valve fails. If the test
valve fails, discontinue testing.

t

5.16.2

5.16.3

agreement with the Manufacturer’s applica-
tion before leaving the Test Agency.

Perform the SSCSV Gas Closure Test (Sec-
tion 5.17). For velocity type SSCSV, use the
gas flow test stand to conduct the test.

Perform the initial Liquid Closure Test (Sec-
tion 5.18) using water as the test medium.

temperature of 180°F +/- 5°F (82°C +/- 3°C).

14.10 Bleed all pressure to zero. Allow the test

valve to cool. Remove the test valve from
the controlled temperature test stand.

SICSSV CLASS 2 FLOW TEST (Enter results on
Thble 5.15.)

Prepare a slurry consisting of 80 - 100 U.S.
mesh (180-150 pm) sand and viscosified
water.

Determine the sand content of the slurry
according to the API Manual of Petroleum
Measurement Standards, Chapter 10.4. Ad-
just the sand content to 2% +/- 0.5% by
adding 80 - 100 U.S. mesh (180-150 um)
sand or diluting the slurry with fresh water.

Determine the viscosity of the slurry sample
with a Marsh funnel viscometer according
to API RP 13B1. Adjust the viscosity to 70
seconds +/- 5 seconds by adding a viscosifier
or diluting the slurry with fresh water.

The viscosity and sand content specified
above, must be met before proceeding:

Adjust the slurry circulation rate tothe value

specified in Table 5.12. Record the slurry
circulation rate, sand content, and slurry
viscosity. Record the timezat\which the slurry
circulation begins.

Circulate the slurny through the test valve
at the specified (rate for a minimum of 1
hour, and then ¢lose the test valve against
the specified rate.

Record the full-closed hydraulic control pres-
sure,and the slurry flow rate through the
test.valve at the time closure is initiated.
The test valve must shut off a minimum of
95% of the specified flow at the first closure
attempt in 15.0 seconds or less after the

the test valve fails. Record the time re-
quired for the test valve to shut off the
specified flow. If the test valve fails, discon-
tinue testing.

At the completion of the flow period, mea-
sure and record the sand content of the
slurry and slurry viscosity.

5.16 SSCSV VERIFICATION TEST PROCEDURE

5.16.1

Verify that the model and serial numbers
appearing on the test valve assembly are in

5.16.4

5.16.5

5.16.6

5.16.7

5.16.8

5.16.9

5.16.10

5.16.11

5.16.12

5.16.13

Perform the Liquid Leakage Test)(Pection
5.8).

Perform the Propane Test '(Séctior 5.11),
omitting 5.11.2 and 5.11(5.,Replace] 5.11.9
with: Conduct the Liquid_ Closure Test (Sec-
tion 5.18), using water“as the test medium.
The closing flow rate for velocity type SSCSV
or the closing préssure for tubing pressure
type SSCSV Ghall repeat within +/- [156% of
the closing flow rate or pressure of 5]16.3 or
the test valve fails the test. If the tedt valve
fails, discontinue testing.

Perform the Nitrogen Leakage Test (Sec-
tién 5.12), omitting 5.12.4.

Perform the SSCSV Class 1 Flow Test (Sec-
tion 5.19).

Repeat 5.16.6 and 5.16.7 fourteen additional
times. The closing flow rate for velocity type
SSCSVs or the closing pressure for Igw tub-
ing pressure type SSCSVs shall repeaf within
+/- 15% of the closing flow rate or pfessure
of 5.16.3 above, or the valve fails the|test. If
the test valve fails, discontinue testjng.

Perform the Liquid Leakage Test ($ection
5.8). If the test valve is being qualified for
Class 1 service only, proceed to 5.16.14.

Perform the Nitrogen Leakage Tegt (Sec-
tion 5.12), omitting 5.12.4.

Perform the Class 2 Flow Test (Hection
5.20).

Repeat 5.16.10 and 5.16.11 six additional
times. The closing flow rate for yelocity
type SSCSV or the closing presspire for
tubing pressure type SSCSV shall|repeat
within +/- 15% of the closing flow [rate or
pressure of 5.16.3, or the test valye fails
the test. if the test valve fails, discgntinue
i o stag-
nate in the test section overnight. Record
the times at which each stagnation period
begins and ends.

Perform the Liquid Leakage Test (Section
5.8).

5.16.14 If the test valve Las performed within the

5.16.15

limits specified, it has passed the Verifica-
tion Test requirements.

Summarize the Verification Test data on
Table 5.16 and attach the completed data
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SECTION 5.16.15

TESTING (continued)

SECTION 5.17.3

TABLE 5.16 VERIFICATION TEST SUMMARY

Test Agency:
Test Start Date:

Test Completion Date:

Test Report No.

If Valve Failed the Test:
Step at Which Failure Occurred:_
Reason for Failure:

Manufacturer:

Model No.: Serial Number:

Nominal Tubing Size: inches Rated Working Pressure: PSI
SERVICE CLASS TESTED:

CLASS PASSED: 1. 2:

Remarks: (Describe any non-specified equipment or procedures requested by
the valve manufacturer, unusual conditions observed during the test, etc:)

Test Report Approved By:

Date:

(Test Agency Approval' Authority)

forms. Calibration records-shall be included
with the Verification~Test Report. Each
data form must be signed and dated by the
person(s) conducting the test. Table 5.16
must be signed_and dated by the Test
Agency’s deSignated approval authority.

5.17 SSCSV GAS CLOSURE TEST (Enter results on
Thble 5.17.)

5/17.1 Increase gas pressure in the system to be-
tween 2,000 (138 Bar) and 2,500 psi (173
Bar).

172:2 Close the test valve as follows:

[]]

b. Tubing Pressure Type SSCSV: Adjjust the
gas pressure downstream of the tedt valve
to ensure the test valve is open. Dgcrease
the downstream pressure until the test
valve closes. The test valve must ¢lose at
a downstream pressure of at least|75% of
the design closing pressure indicited in
Table 5.1. The minimum allowabl¢ down-
stream pressure is 50 psi (3.5 Bafr). The
test valve must close in 30 secdnds or
less from the time this minimum pres-
sure is achieved or the test valve fails the

test. Record the initial pressure|down-
stream of the test valve and the essure

a. Velocity Type SSCSV: Increase the gas
flow rate through the test valve until the
test valve closes. The test valve must
close at a flow rate of at least +/- 25% of
the design closing flow rate indicated in
Table 5.1 in 30 seconds 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 test valve
closure mechanism, and the gas flow rate
through the test valve at closure.

downstream of the test valve at closure.
If the test valve fails, discontinue
testing.

5.17.3 Bleed the valve bore downstream pressure
to zero. Adjust the test valve bore upstream
pressure to 1200 psi +/- 5% (83 Bar +/- 4
Bar). Wait a minimum of 1 minute; then
measure any gas leakage through the clo-
sure mechanism. Record the test valve bore
pressure, the leakage rate and the start and
completion times of the waiting period. If
the leakage rate is greater than 5 standard

45


https://standardsiso.com/api/?name=ce2e140fbfdafbf603a8cbc1ad3f9065

ISO 10432:1993(E)

46

42

American Petroleum Institute

SECTION 5.17.3

TESTING (continued)

SECTION 5.18.3

5.18

(24

174 Rleed all nrecer
2idz

IQUID CLOSURE TEST (Enter results on Table

=

oo
ok pd

5.18.2 Adjust the circulation rate through the test

5.18.3 Close the test valve as follows:

cubic feet (.14m?) per minute, the test valve
fails. If the test valve fails, discontinue
testing.

1 7] ire to zero
280 aui pressure e zero.

8.
8.

-

Circulate liquid through the system while

can be maintained between 50 and 55 psi
(3.5 and 3.8 Bar). The test valve must
close at a flow rate of at least +/- 25% of
the design closing flow rate indicated in
Table 5.1 in 30 seconds 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

1 PR3] 1 1
L vdlve UllLll gds5 11dsS DTTl

displaced from the system.

valve to obtain a flow at the rate specified
in Table 5.22.

a. Velocity Type SSCSV: Adjust pressure
downstream of the test valve to between
50 and 55 psi (3.5 and 3.8 Bar). Increase
the circulation rate through the valve
until the valve closes. The circulation
rate shall be increased such that the
pressure downstream of the test valve

+- L1l o 4 oad k| h
ProoodiT UpStlTAld Ul Uit ieov valy y t e

differential pressure across the valye clo-
sure mechanism, and the.flow| rate
through the valve at closure:
Tubing Pressure Type SSCSV: Dedrease
the downstream pressuré€ until thg test
valve closes. The test#alve must clpse at
a downstream pressure of at least 5% of
the design clesing pressure indicated in
Table 5.1. The'minimum allowable down-
stream pressure shall be 50 psi (3.5|Bar).
The valve must close in 30 seconds or
less/from the time this pressure |mini-
mtm- is achieved or the valve fails the

TABLE 5.17 SSCSV GAS CLOSURE TEST
(Reference Section 5:17)

Test Start Time:

Signature:

Test Report No.

Test Completion Time:

For V¢locity- \'H

[nitial Test Valve Upstream Pressure: PSI
Closing Flow Rate (Gas): SCFD
Differential Closing Pressure: PSI

Design Closing Rate (gas): SCFD

[nitial Test Valve-Downstream Pressure: PSI
Downstream \Closing Pressure: PSI
Design Closing Pressure _____ PSI

Maximum Closing Rate, Design Closing Rate (gas) +25%: SCFD
Minimum Closing Rate, (Design Closing Rate (gas) -25%: SCFD

For Tybing-Pressure-Type SSCSV:

Maximum Closing Rate, Design Closing Rate (gas) +25%: PSI
Minimdm Closing Rate, Design Closing Rate (gas) -25%: PSI

Date:

NitrogéaTteakageData:

Test Valve Bore Pressure: PSI
Leakage Rate: SCFM

Test Passed? Yes:_ = No:___

Conducted By:

Date:
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SECTION 5.18.3

TESTING (continued)

SECTION 5.21.1

TABLE 5.18 INITIAL LIQUID CLOSURE TEST
(Test Procedure Step 5.16.3)

Test Report No.

Date: Test Start Time:

QQOQYL

Test Completion Time:

A Y h] - faal
For § t-.uuui.x-x YPE OSOSUT SV,

Downstream Closing Pressure: PSI

Test Passed? Yes:_ _ No:

Condyicted By:

Initial Test Valve Downstream Pressure: PSI

Closing Flow Rate (Water): B/D

Differential Closing Pressure: PSI

Design Closing Flow Rate (liquid): B/D

Maximum Closing Rate, Design Closing Rate (liquid) +25%: B/D

Minimum Closing Rate, Design Closing Rate (liquid) -25%: B/D
For llow-Tubing-Pressure-Type SV:

Initial Test Valve Downstream Pressure: PSI

Maximum Closing Rate, Design Closing Rate (liquid) +25%:
Minimum Closing Rate, Design Closing Rate (liquid) -25%: B/D

_ B/D

Signdture: Date: ___

test. Record the initial pressure down- Measurement Stzndards, Chapteg 10.4.
stream of the test valve and the pressure Adjust the sand content to 2% +/- 005% by
downstream of the test valve at.closure. adding 80 - 100 U.S. mesh (180-150 pm)

If the test valve fails, discontinue sand or diluting the slurry with water.
testing. 5.20.3 Determine the viscosity of the slurry ample
5.19 %SCSV CLASS 1 FLOW TEST-(Enter results on with a Marsh funnel viscometer acgording
able 5.21.) to API RP 13B1. Adjust the viscosity to 70

5/19.1 Circulate water through the system while
bypassing the test valve until gas has been
displaced from ‘the system.

5119.2 Adjust the{wdter circulation rate through
the test«alve to obtain a flow rate at the
value Specified in Table 5.22. Record the
timé, at'which flow is directed through the
tést-valve and the circulation rate. Circu-
ldte water through the test valve at the
specified rate for a minimum of 1 hour.

" sure Test Procedure (Section 5.18), using
water as the test medium and omitting
5.18.1 and 5.18.2.

5.20 SSCSV CLASS 2 FLOW TEST (Enter results on
Table 5.23.)

5.20.1 Prepare a slurry consisting of 80 - 100 U.S.
mesh (180-150 pm) sand and viscosified
water.

5.20.2 Determine the sand content of the slurry
according to the API Manual of Petroleum

seconds +/- 5 seconds by adding a visgosifier
or diluting the slurry with water.

5.20.4 The viscosity and sand content spgecified
above, must be met before proceeding.
5.20.5 Adjust the slurry circulation rate to the value
specified in Table 5.22. Record the|slurry
circulation rate, sand content, and|slurry
viscosity. Also, record the time at whiich the
slurry circulation begins.
Circulate slurry through the test v

ve at
peeified-ratefor-a-minimum hour,
and then close the test valve using the Liq-
uid Closure Test Procedure (Section 5.18),
using slurry as the test medium and omit-
ting 5.18.1 and 5.18.2.

5.20.7 At the completion of the circulation period,
measure and record the sand content and
slurry viscosity.

5.21 SCSSV FUNCTIONAL TESTING

5.21.1 A typical Manufacturer’s test facility is shown
in Figure 5.7 and includes:

47


https://standardsiso.com/api/?name=ce2e140fbfdafbf603a8cbc1ad3f9065

ISO 10432:1993(E)

48

44

American Petroleum Institute

SECTION 5.21.1

TESTING (continued) SECTION 5.21.2

TABLE 5.19 PROPANE SSCSV TEST
(Reference Section 5.16.5)

Propane Soak Period:

Date:
2 Hour Soak Period: Start: Stop:
Mﬁﬂk Period: PST
losur r Propan k
Test Start Time: Test Completion Time: Date:
For Velocity- \'H
[nitial Test Valve Downstream Pressure: PSI
Closing Flow Rate (Water): B/D
+15% of Table 5.18 Cycle Value: B/D
-15% of Table 5.18 Cycle Value: B/D
Differential Closing Pressure: PSI
For Low-Tubing-Pr re- SV:
nitial Test Valve Downstream Pressure: PSI
Downstream Closing Pressure: PSI
+15% of Table 5.18 Cycle Value:________ PSI
-15% of Table 5.18 Cycle Value:_______ PSI
Test Phssed? Yes: No:
Condugted By:
Signatpre: Date:

a. Test section instdlled vertically.

b. Test section_and/hydraulic control sec-
tion pressufe measurement devices.

c. Pressurized’gas source.

d. Hydradlic control pressure system.
e. Flow' rate measurement devices.
f.\(Pressurized water system.

g. Atime based recorder to simultaneously

c. Open SCSSV with zero pressure ih the
test section. Adjust and stabiliz¢ the
hydraulic control pressure tol the
Manufacturer’s recommended hold|open
pressure. Isolate the hydraulic cqntrol
pressure from the source. Monitor|for a
minimum of 5 minutes. If a loss greater
than 5% of the applied pressure is de-
tected after stabilization, the SCSSV fails
the Functional Test.

3 3 - 3
Tecord the Tequired data:

h. Internal and external drifts.

5.21.2 SCSSV Functional Testing Procedure

All test section pressures shall be measured
with calibrated devices and recorded.

a. Record serial number.

b. Place SCSSV in fixture capable of re-
taining and sealing the valve in a verti-
cal position.

d. Close and open the SCSSV five times
with zero pressure in the test section.
Record the full-closed and full-open hy-
draulic control pressures. Each control
pressure must repeat within +/- 5% of
the average pressure of the five valve
cycles as well as falling within the
Manufacturer’s specified control pressure
tolerance. If each pressure is not within
these the limits, the SCSSV fails the
Functional Test.
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TESTING (continued) SECTION 5.21.2

SECTION 5.21.2

e. Fill test section with water or other suit- bilize the pressure below the closure

able liquid to displace air from the test
section.

Wireline Retrievable SCSSV: Close the
SCSSV. Adjust and stabilize pressure
across the entire test section to 150%
+/- 5% of the rated working pressure of
the SCSSV. Hold the pressure for a mini-

[t
o

mechanism to 100% +/- 5% of the rated
working pressure of the SCSSV. Measure
liquid leakage for a minimum of five
minutes. If the leakage rate exceeds 10
cc/min, the SCSSV fails the Functional
Test.

Remove the liquid from the test section.

mum of five minutes. Reduce pressure in
the test section to zero. Repeat test once.
The SCSSV fails the Functional Test if
leakage is detected through the hydrau-
lic control port(s).

Tubing Retrievable SCSSV: Close the
SCSSV. Thoroughly dry the test valves
exterior. Adjust and stabilize the pres-
sure in the entire test section to 150%

.Open the SCSSV. Record thé

1l-open

hydraulic control pressure,

. Adjust and stabilize the pressurd in the

entire test section with gas to 200| psi (14

Zero.

+/- 5% of the rated working pressure of o. Adjust and’stabilize the test sectiqn pres-
the SCSSV. Hold the pressure a mini- sure with gas to 200 psi (14 Bar) [+/- 5%.
mum of five minutes. Reduce pressure in Monitor for gas leakage at the hydraulic
the test section to zero. Repeat test once. control port(s) for a minimum [of five
The SCSSV fails the Functional Test if minutes. If any leakage is detectied, the
leakage is detected on the exterior or SCSSV fails the Functional Test.

through the hydraulic control line port(s). p. Bleed the pressure above the SCSSV’s

. Open and close SCSSV with zero pres-
sure in test section and record full-open
and full-closed hydraulic control pres-
sures. Open the SCSSV.

. Adjust and stabilize the pressure in en-
tire test section to 50% +/- 5% of the
SCSSV’s rated working pressure.

. Close and open the SCSSV five(times.
Record the full-closed and full-open hy-
draulic control pressures and”the test
section pressure during each cycle. Hy-
draulic control pressure must repeat
within the greater of (1) +10% or -5% or
(2) 100 psi (7 Bar) of-the values specified
by the Manufacturer. Each hydraulic con-

leakage rate exceeds 5 standard ¢
(.14m®) per minute the SCSSV f3ils the
Functional Test.

. Repeat Steps o and p with 1200 |psi (83

Bar) +/- 5% gas.
Bleed all pressures to zero.

s. Open and close the SCSSV two| times.

Record the full-open and full-cloged hy-
draulic control pressures.

trol pressure must repeat within +/- 5% t. Prepare the SCSSV for drift test. Open
of the average pressure of the five cycles. the SCSSV.
If each®of)the control pressures is not Drift interior of SCSSV assembly with
within‘these limits, the SCSSV fails the Manufacturer’s specified drift bar. Pass
Funetional Test. : the drift bar completely throughéﬁe test
«Adjust and stabilize the test section pres- valve in a manner that does not cause the
sure to 100% +/- 5% of the rated working test valve’s closure mechanism| to be
pressure of the SCSSV. Close the SCSSV. opened.
Record the full-closed hydraulic control Drift exterior of wireline retrievable
pressure. Bleed hydraulic control pres- SCSSVwith Manufacturer's specified drift
sure to zero. ‘sleeve. If the SCSSV fails the drift test,
. Adjust and stabilize the test section pres- the SCSSV fails the Functional Test.
sure to 100% +/- 5% of rated working Record the drift’s unique identifiers and
pressure of the SCSSV. Monitor for leak- nominal drift sizes.
age at hydraulic control line port(s) for u. Special features unique to a Manu-

a minimum of five minutes. If any leak-
age is detected, the SCSSV fails the Func-
tional Test.

k. Bleed the pressure above the SCSSV clo-

sure mechanism to zero. Adjust and sta-

facturer’s SCSSV shall be tested in accord-
ance with the Manufacturer’s operating
manual. Failure to meet the requirements
of these tests, fails the SCSSV. These
tests can be installed into the existing
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SECTION 5.21.2

TESTING (continued)

SECTION 5.22.3

sequence of the Functional Test. Such
special feature testing procedures, se-
quence and results shall be fully de-
scribed in the test report.

If the SCSSV performed within the lim-

its of the Functional Test, it has passed
the Functional Test. Attach recorded

V.

.

_ data to the Manufacturer’s test form

d. Check operation of recorders for flowrate,
upstream pressure and downstream
pressure.

e. Increase flow rate until the SSCSV closes.

f. Record the flow rate and the upstream
and downstream pressures at time of
valve closure. If closing rate and pres-

Certify the test with the appropriate
Manufacturer’s approval signatures and
dates.

TABLE 5.22
SBCSV LIQUID FLOW RATES (+/-10%)
(Reference Sections 5.18, 5.19, and 5.20)
Nérmal Circulation Rate
Tubing or B/D (m*d)
Casing Size
inches (mm) Class 1 & 2
2-3/8| ( 60.3) 500 (79)
2-7/8| ( 73.0) 780 (124)
3-1/2| ( 88.9) 1120 (178)
4 (101.6) 1500 (238)
4-1/2( (114.3) 1920 (305)
5 (127.0) 2430 (386)
5-1/2| (139.7) 3000 (477)
6-1/2( (165.1) 4320 (687)
7 (177.8) 5880 (935)

The mafpufacturer establishing sizes not covered by this
specificjtion may interpolate or extrapolate by.-a ratio

of the
involved.

gquare of the diameter versus the parameter

5.22 SYCSV FUNCTIONAL TESTING

5.32.1

A typical Manufacturer’s test facility is
shown in Figure 5;8-and includes:

a. Test section installed vertically.

b. Test section pressure measurement
devicesy

c. Préssurized gas source.

d. Flow rate measurement devices.

e. Pressurized water system.

f. A time based recorder to simultaneously

5.22.3

j. Adjust gas pressure to 200 psi (1

SUre differential are not within +/- p% of

the Manufacturer’s specified valuef, the
SSCSV fails the Functional/Test.

g. Adjust and stabilize pressure upsffream
of SSCSV to 100% +/- 5% of the [rated
working pressure of|the SCSSV.

h. Hold the upstream-pressure for a fmini-
mum of five minutes and measure|leak-
age rate. If the-leakage rate exceeds [10 cc/
min, the SSCSV fails the Functional| Test.

i. Bleed pressure from below the SSCV to
a pressure 100 psi (7 Bar) greater|than
the )closing differential pressure.

Bar)
+/- 5% greater than the closing prefsure
differential.

k. Measure gas leakage rate for five| min-
utes. If the leakage rate exceeds 5 stand-
ard cubic feet (.14m®) per minutd, the
SSCSV fails the Functional Test.

Bleed all pressures to zero.

m. Prepare SSCSV for drift test. Drift|exte-
rior of SSCSV with drift sleeve. If S$CSV
does not pass through the drift slegve, it
fails the Functional Test. Record thq drift
sleeve nominal size and the unique
identifier.

If the SSCSV performed within thg lim-
its of the Functional Test, it has passed
the Functional Test. Attach recorded data
to the Manufacturer’s test form. Certify
the test with the appropriate Manu-
facturer’s approval signatures and dates.

SSCSV Functional Testing Procedute —
Tubing Pressure Type.

a. Record serial number.
b. Place SSCSV in a fixture capable pf re-

taining and sealing the valve in a3 v 1-
g g erti

[
.

n

5.22.2

record the required data.
g. Drift sleeve.
SSCSV Functional Testing Procedure — Ve-
locity Type.
a. Record serial number.

b. Place SSCSV in a fixture capable of re-
taining and sealing the valve in a verti-
cal position.

c. Initiate a flow against a minimum back
pressure of 50 psi (3.5 Bar).

cal position.

c. Adjust flow rate in accordance with Table
5.22.

d. Reduce downstream pressure until the
SSCSV closes.

e. Record the flow rate and downstream
pressure at the time of valve closure. If
downstream pressure at closure is not
within +/- 5% of the Manufacturer’s speci-
fied pressure or 10 psi (7 Bar) whichever


https://standardsiso.com/api/?name=ce2e140fbfdafbf603a8cbc1ad3f9065

:1993(E)

ISO 10432

49

Spec 14A: Subsurface Safety Valve Equipment

:938(7 ‘eanjBuUdIg
:£g pajonpuo)
—oN PN 0N TN TN N —ioN
TTisex Tisex TTisex Tisax TTisax Tisag TTisex (Passed 189,
SYSIBN — [ SYSIBIN T | SUSIBN | SYSIBIN T[S YSIBW ~ | S YSIBIN ~ | § YSIBN pouBd uonB[noIY Jo
uorja[dujo) 98 £3150081A ALnig
% % % % % % % pouad uote[naIly jo
uorje[duio)) 48 UO1}BIFUSIUO)) PUBS
ISd ISd 7 1Sd ISd 1Sd ISd— | 1ISd— ~~ 2INS0[() 78 2ANSEALJ WEIIISUMO(] o
1sd ISd | ISd 18d ISsd Isd” | 18SdT 2Inssald Wean)suUMO(] [BIHIU] o
Isd ISd | ISd ISd ISd Isd™ Isd™ aInsory 38
9A[BA SSOIDY ouummaum [BYUSIaLJI( e
wd d | ad wd d ad ad aanso[)) 74 838y MO[J ALIN[S »
Isd ISd ] 1sd 1Sd 1Sd 1Sd Isd ainssald ulealjsumo(] [BYIU] o
FASDSS SUAT-ATHORA 104
(moyy Lung ysuredy)
PINSO[) SA[BA 78 dWIL],
SYsIBN ~ [ SYSIBIN ~ [ SYSIBN T | SYSIBIN ~  |SYSIB]N T | S YSIB]Y S ysie|y poliad uoije[naIr)
Jo Jelg jB8 LJIS00SIA ALIn[G
% % % % % % % polIsd UOI3B[NAILY
JO 348]1S JB UOIJBIIUSIUO) pues
ad d | ad avd ad (07 A ad pouaq uonBMoILy
JO 1183 1 938Y MO
9ATBA 913 ySnoayJ, uorje[noar)
ALIN[g JO J1elg JB dUWIL],
159, Jo 91e(
P CYY%) 9 9[9L) Q 9[o£) y 910£) g 9[0LD) FE %) 1 9[94)
(A% 18" ergre cLere (A% )18 (AR 1§ eroT'e 11°91°¢
do)g dapg dagg dag doig doig daig
81°Gl91qe, woly :eInssa1y Juwisor) Jo IS %ST- ISd %ST+ !
81'G o[qB, wo1q 038y mof Busopjo qy/d —  %ST- A/ BST+ SASPSS SAAT-ATPOPA 104
# puels 189, ‘oN Hoday 159,

(0Z°Q UOI}03g 20UIIIIY)
LSHL MOTA ¢ SSVIO ASOSS 62°S H'TAV.L

53


https://standardsiso.com/api/?name=ce2e140fbfdafbf603a8cbc1ad3f9065

