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Date of Issue: December 1996

Affected Publication: API Specification 6AV 1, Specification for Verification Test aof
Wellhead Surface Safety Valves and Underwater Safety Valves for Offshore Service, First
Edition, February 1, 1996

ERRATA

This errata corrects editorial errors in the First Edition of API Specification 6AV 1.

Page v, Foreword. In the last paragraph, change AP address to:
Exploration and Production Department, American Petroleum Institute, 1220 L Street,
N.W., Washington, D.C. 20005

Page 1, Paragraph 1.1, Purpose. Make the following changes:
*» Delete item b, “Verify the basic S8V/USV actuator design.”

s Change itemscanddtoband c.

Page 1, Paragraph 2.2, Change the API address to:
Exploration and Production Department, American Petroleum Institute, 1220 L Street,
N.W., Washington, D.C. 20005
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One of the most significant long-term trends affecting the future vitality of the petroleum
industry is the public's concerns about the environment. Recognizing this trend, APl mem-
ber companies have developed a positive, forward looking strategy called STEP: Sirategies
for Today's Environmental Partnership. This program aims to address public concerns by
improving our industry's environmental, health and safety performance; documenting per-
formance improvements; and communicating them to the public. The foundation of STEP
is the API Environmental Mission and Guiding Environmental Principles.

API ENVIRONMENTAL MISSION AND GUIDING
ENVIRONMENTAL PRINCIPLES

The members of the American Petroleum Institute are dedicated to continuous efforts 1o
improve the compatibility of our operations with the environment while economically de-
veloping energy resources and supplying high quality products and services to consumers.
The members recognize the importance of efficiently meeting society's needs and our re-
sponsibility to work with the public, the government, and others to develop and to use nat-
ural resources in an environmentally sound manner while protecting the health and safety
of our employees and the public. To meet these responsibilities, AP members pledge 10
manage our businesses according to these principles:

+» To recognize and to respond to community concerns about our raw materials, prod-
ucts and operations.

= To operate our plants and facilities, and to handle our raw materials and products in a
manner that protects the environment, and the safety and health of our employees and
the public.

» To make safety, health and environmental considerations a priority in our planning,
and our development of new products and processes.

» To advise promptly, appropriate officials, employees, customers and the public of in-
formation on significant industry-related safety, health and environmental hazards, and
10 recommend proleclive measures,

* To counsel customers, transporters and others in the safe use, transportation, and dis-
posal of our raw materials, products, and waste materials.

» To economically develop and produce natural resources and 1o conserve those re-
sources by using energy efficiently.

* To extend knowledge by conducting or supporting research on the safety, health, and
environmental effects of our raw materials, products, processes, and waste materials.

= To commit to reduce overall emission and waste generation.

» To work with others to resolve problems created by handling and disposal of hazardous
substances from our operations.

* To participate with government and others in creating responsible laws, regulations,
and standards to safeguard the community, workplace, and environment.

* To promote these principles and practices by sharing experiences and offering assis-
tance to others who produce, handle, use, transport, or dispose of similar raw materi-
als, petroleum products and wastes.

—
COPYRI GHT 2000 Anerican PetroleumlInstitute
I nformati on Handling Services, 2000



' STD.API/PETRO SPEC bAVI-ENGL 199:- EE 0732290 O5L3815 412 NN

Specification for Verification Test of
Wellhead Surface Safety Valves and
Underwater Safety Valves for Offshore
Service

Exploration and Production Department

API SPECIFICATION 6AV1
FIRST EDITION, FEBRUARY 1, 1996

American
Petroleum
Institute

>

COPYRI GHT 2000 Anerican PetroleumlInstitute
I nformati on Handling Services, 2000



STD.API/PETRO SPEC LAVI-ENGL 199: EE D?732290 0563416 359 WA

SPECIAL NOTES

API publications necessarily address problems of a general nature. With respect to par-
ticular circumstances, local, state, and federal laws and regulations should be reviewed.

API is not undertaking to meet the duties of employers, manufacturers, or suppliers to
warn and properly train and equip their employees, and others exposed, concerning health
and safety risks and precautions, nor undertaking their obligations under local, state, or
federal laws.

Information concerning safety and health risks and proper precautions with respect to
particular materials and conditions should be obtained from the employer, the manufac-
turer or supplier of that material, or the material safety data sheet,

Nothing contained in any API publication is to be construed as granting any.right, by
implication or otherwise, for the manufacture, sale, or use of any method, apparatus, or
product covered by letters patent. Neither should anything contained in the publication be
construed as insuring anyone against liability for infringement of letiers patent.

Generally, AP standards are reviewed and revised, reaffirmed, or withdrawn at least ev-
ery five years. Sometimes a one-time extension of up to two years will be added 1o this re-
view cycle. This publication will no longer be in effect five years after its publication date
as an operative API standard or, where an extension has been granted, upon republication,
Status of the publication can be ascertained from the API Authoring Department [telephone
(214} 9533-1101]. A catalog of API publications and materials is published annually and up-
dated quarterly by APIL, 1220 L Street, N.W., Washington, D.C. 20005.

This document was produced under API standardization procedures that ensure appro-
priate notification and participation in the developmental process and is designated as an
APl standard. Questions concerning the interpretation of the content of this standard or
comments and questions concerning the procedures under which this standard was devel-
oped should be directed in writing to the director of the Exploration and Production De-
pariment, American Petroleum Institute, 700 North Pearl, Suite 1840, Dallas, Texas 75201.
Requests for permission to reproduce or iranslate all or any part of the material published
herein should also be addressed to the director.

API publications may be used by anyone desiring to do so. Every effort has been made
by the institute to assure the accuracy and reliability of the data contained in themn; however,
the Institute makes no representation, warranty, or guarantee in connection with this pub-
lication and hereby expressly disclaims any liability or responsibility for loss or damage
resulting from its use or for the violation of any federal, state, or municipal regulation with
which this publication may conflict.

API standards are published to facilitate the broad availability of proven, sound engineer-
ing and operating practices. These standards are not intended to obviate the need for apply-
ing sound engineering judgment regarding when and where these standards should be utilized.
The formulation and publication of API standards is not intended in any way to inhibit any-
one from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking
requirements of an API standard is solely responsible for complying with all the applicable
requirements of that standard. API does not represent, warrant, or guarantee that such prod-
ucts do in fact conform to the applicable AP1 standard.

Copyright © 1995 American Petroleum Institute
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FOREWORD

This specification is under the jurisdiction of the API Commiltee on Standardization of
Valves and Wellhead Equipment. This edition of Spec 6AV 1 is the First Edition and was
approved by letter ballot.

Other standards under the jurisdiction of this committee include:
APl

Spec 6A  Specification for Wellhead and Christmas Tree Equipment.

Spec 6D  Specification for Pipeline Valves (Gate, Plug, Ball, and Check Valves).

Bul 6AM  Bulletin on Material Toughness.

RP6AR  Recommended Practice for Repair and Remanufacture of Wellhead and

‘ Christmas Tree Equipment

Bul 6AF  Bulletin on Capabilities of API Flanges Under Combinations of Load.

Bul 6AF1  Bulletin on Temperature Derating of API Flanges Under Combination of
Loading.

Bul 6AF2 Bulletin on Capabilities of API Integral Flanges Under Combination of
Loading.

Spec 6FA  Specification for Fire Test for Valves.

Spec 6FB Specification for Fire Test for End Connections.

Spec 6FC  Specification for Fire Test for Vilves with Automatic Backseats.

Spec 6FD  Specification for Fire Test for Check Valves.

Bul 6F1  Performance of API and ANSI End Connections in a Fire Test According to
APl Spec 6FA

Bul 6F2  Fire Resistance Improvements for API Flanges.

Spec 6H  Specification for End Closures, Connectors and Swivels,

Bul 61 Bulletin on Testing of Oilfield Elasiomers—A Tutorial.

Bul 6RS  Bulletin on Referenced Standards for Commiittee 6, Standardization of Valves
and Wellhead Equipment.

This standard shall become effective on the date printed on the cover but may be used
voluntarily from the date of distribution.

Suggested revisions to these recommended practices are invited and should be submii-
ted in writing to: Director, Exploration & Production Depariment, American Petroleum In-
stitute, 700 North Pearl Street, Suite 1840, Dallas, TX 75201-2845.
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Specification for Verification Test of Wellhead Surface Safety
Valves and Underwater Safety Valves for Offshore Service

1 Scope
1.1 PURPOSE

The purpose of this specification is to establish require-
ments to:

a. Verify the basic PR1 standard service SSV/USV valve
design.

b. Verify the basic SSV/USV actuator design.

¢.  Verify the basic PR2 sandy service SSV/USV valve design.
d. To demonstrate the verification testing covered by this
specification that is required to qualify specific valve bore
sealing mechanism manufactured under API Spec 6A for
PR2 sandy service safety valves.

1.2 PERFORMANCE REQUIREMENTS

Included are minimum acceptable standards for verifica-
tion testing of S5Vs/USVs for two performance requirement
levels. To gualify, a SSV/USV valve must pass the verifica-
tion test specified in Section 4. The two performance re-
quirement levels are:

a. PRI Standard Service

This performance requirement level of SSV/USV is in-
tended for use on oil or gas wells that do not exhibit the detri-
mental effects of sand erosion or fouling.
b. PR2 Sandy Service

This performance level of SSV/USYV is intended for use
oo oil or gas wells where a substance such as sand could be
expected o cause a SSV/USV valve failure. This valve must
aiso meet the requirements of performance level PR1 Stan-
dard Service.

1.3 VERIFICATION TESTING

The veriffcation testing requirements in this specification
are not represented as duplicating actual well conditions. Ver-
ification tests that have been completed in accordance with
verification testing requirements of API Spec 14D will sat-
isfy the requirements of Spec 6AV 1.

1.4 APPENDICES

Appendices to this specification are not requirements.
They are included only as guidelines or information.

2 Reference Standards

2.1 GENERAL

This specification includes by reference, either in total or |
in part, other API, industry, and government standards. Lat-
est editions are applicable, unless otherwise so noted.

APl

Marual of Petroleum Measurement Standards, Chapter
10.4: “Sediment and Water”’,

Manual of Petroleum Measurement Standards, Chapter
15: “Guidelines for the Use of the Interna-
tional System of Units (SI).”

RP 13B Srandard Procedure for Field Testing
Drilling Fluids.

RP 14H Use of Surface Safety Valves and Under-
water Safety Valves Offshore.

Spec 6A  Wellhead and Christmas Tree Equipment.

Notes:

1.  When the latest edition of a referenced siandard is specified, it shall be-
come effective on the date printed on its cover but may be used voluntarity
from the date of distribution.

2. Only those standards listed in 2.1 are considered part of this specifica-
tion. Documents (subticr) that are referenced by those standards are not con-
sidered part of this specification.

2.2 REQUIREMENTS

Requirements of other standards included by reference in
this specification are essential to the safety and interchange-
ability of the equipment produced.

For information on submitting equivalent standards for in-
clusion in this specification, contact the AP1 Exploration and
Production Department, 700 North Pearl, Suite 1840 (LB-
382), Dallas, Texas 75201-2845.

2.3 EQUIVALENT STANDARDS

Standards reference in this specification may be replaced
by other international or nation standards that can be shown
to meet or exceed the requirements of the referenced stan-
dard. Manufacturers who use other standards in lieu of stan-
dards referenced herein are responsible for documenting the
equivalency of the standards.
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3 Abbreviations and Definitions

3.1 ABBREVIATIONS
The following abbreviations are used in this specification.
ANSL:

ASME SPPE: Refers 10 the program described in
ASME SPPE | and 2.

American National Standards Institute

3.2 DEFINITIONS

The definitions below are related specifically to surface
safety and/or underwater safety valves and are presented to
define the terminology used in this specification.

3.2.1 Authorized Facility: A facitity authorized under
the applicable quality assurance program specified by the op-
erator on the purchase order.

3.2.2 Authorized Quality Assurance Program: API
or SPPE Quatlity Program.

3.2.3 Failure: Improper performance of a device or equip-

ment itern that prevents completion of its design function.

3.2.4 Surface Safety Valve (SSV): An automatic well-
head valve assembly which will close upon loss of power
supply. When used in this specification it includes the S8V
valve and SSV actuator.

3.2.5 SSV/USV Actuator: The device which causes the
SSV/USYV valve o open when power is supplied and 10 au-
tomatically close when power is Jost or released.

3.2.6 SSV/USY Vaive: The porticn of the SSV/USY
which contains the wellstream and shuts off the flow when
closed.

3.2.7 Test Agency: Any independent third party which
provides a test facility and administers a testing program
which meets the PR2 SSV/USYV valve verification test re-
quirements of this specification.

3.2.8 Underwater Safety Valve (USV): An auwtomatic
valve assembly (installed at an underwater wellhead location)
which will close upon loss of power supply. When used in
this specification this includes the USV valve and USV ac-
tuator.

4 Verification Teéting
41 GENERAL

Included in this section are the SSV/USV verification test-
ing requirements for the two performance requirement levels
defined in 1.2,

4.2 PR1 STANDARD SERVICE SSV/USV
VERIFICATION TESTING

To verify a specific PR1 Standard Service SSV/USV de-
sign, the manufacturer must test in accordance with the pro-
cedures in 4.5 and 4.6 of this specification after completion
of factory acceptance tests per 7.5.9, PSL 2 requirements, of
API Spec 6A; using water or other suitable fluids for test me-
dia. Qualification for PR2 Sandy Service also qualifies the
SSV/USYV for PRI Standard Service,

4.3 PR2 SANDY SERVICE SSV/USV VALVE
VERIFICATION TESTING

To qualify a specific SSV/USV valve design for PR2
Sandy Service, the manufacturer must submit an SSV/USV
valve of the same basic design and materials of construction
tested in accordance with APl Specification 6A, 7.5.9, PSL
2 requirements, for a verification test by a Test Agency which
meets the requirements of 4.4. An example design for the test
facility and detailed test procedures are included in Section
4 of this specification. Verification testing at a Test Agency
is not required for SSV/USV equipment other than the valve
bore sealing mechanism, PR2 Sandy Service.

4.4 TEST AGENCY

The Test Agency shall meet the following minimum re-
quirements: An independent third party, who wishes to con-
duct verification tests as a service to manufacturers or
operators, shall provide a facility, personnel, written proce-
dures, and form to assure conformance with all verification
test requirement of this specification, including procedures
10 assure conformance with all Test Agency requirements
specified in 4.9. The Test Agency shall publish literature
which includes as a minimum:

4.4.1 A description of the facility including any limitations
on size or pressure rating of SSV/USV that may be tested.

4.4.2 The test procedures and forms actually used at the fa-
cility.

4.4.3 The test procedures for maintenance and calibration
of measuring equipment.

4.4.4 The basis for determining test scheduling priorities.

4.45 The procedures for making application for lest, de-
livery of SSVs/USVs, initial installation and checkout of
S8Vs/USVs, and other pertinent information.

4.46 Any limitations on accessibility of the facility. Such
limitations should not preclude reasonable access 10 the fa-
cility for inspection by manufacturers or operators.

4.4.7 Any limitations on receipt of proprietary information.
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VERIFICATION TEST OF WELLHEAD SURFACE SAFETY VALVES AND UNDERWATER SAFETY VALVES FOR OFFSHORE SERVICE 3

4.4.8 Any other information considered pertinent by the
Test Agency.

a. The above literature shall be kept current and shall be
furnished to manufacturers or operators upon written request.

_ The Test Agency shall be responsible for assuring them-

selves, the manufacturer, and the operator that their facility,
procedures, and forms comply with this specification.

4.4.9 The Test Agency must meet the criteria of this spec-
ification and applicable requirements of API Spec QI or the
criteria of ASME SPPE-2, Accreditation of Testing Labora-
tories for Safety and Pollution Prevention Equipment Used
in Offshore Qil and Gas Operations.

Test Agencies must be licensed by API or accredited in ac-
cordance with the requirements of ASME SPPE-2, Accredi-
tation of Testing Laboratories for Safety and Pollution
Prevention Equipment Used in Offshore Oil and Gas Opera-
tions, in order to test SSV/USV equipment that is intended to
be marked with the APl Monogram or the ASME SPPE OCS
Symbol. See Appendix A of this specification for API licens-
ing procedures or contact ASME for SPPE-2 accreditation
criteria.

4.5 VERIFICATION TEST REQUIREMENTS

4.5.1 Unless otherwise noted on the SSV/USYV valve man-
ufacturer’s application for official PR2 Sandy Service
SSV/USV Valve Verification Test, a flanged, 2V in.
(52 mm), 5,000 psi (34.5 MPa) rated working pressure
SSV/USV valve shall be used for the official qualifying test.
Successful completion of the official test shall qualify all
sizes and all pressure ratings of that manufacturer’s
SSV/USV valves of the same basic design and materials of
construction for Performance Requirements Level PR2
Sandy Service. Any significant change in the design or ma-
terials of construction which would affect the SSV/USV
valve bore sealing mechanism shall require requalification
by verification testing.

4.5.2 The SSV/USV valve manufacturer must declare that
a SSV/USYV valve of a specific design and materials of con-
struction is being submitted for the official PR2 Sandy Ser-
vice S8V/USV Valve Verification Test by submitting a
formal application to the Test Agency. The application form
shall contain the minimum information shown in Table 1.

a. If aparticular SSV/USY valve has design or operational
features which are incompatible with the tesl facility and test
procedures required by this specification, the manufacturer
shall advise the Test Agency of the nature of the incompati-
bility and shall request and fully describe on the test appli-
cation, or attachment thereto, any nonspecified equipment
or procedures required to test the SSV/USV valve. Respon-
sibility for furnishing and installing nonspecified equipment

shall be by agreement between the Test Agency and the
manufacturer. The manufacturer shall document that such
nonspecified equipment or procedures are not less stringent
than requirements of this specification.

b. The Test Agency shalil conduct the test as specified on
the SSV/USY valve manufacturer’s 1est application. Any
variation from the verification test requirements of this spec-
ification shall be prominently recorded on the test data form
by the Test Agency.

4.5.3 The SSV/USV valve manufacturer shall provide the
Test Agency with one SSV/USY valve, in exact accordance
with the data supplied with the manufacturer’s test applica-
tion, completely assembled with an SSV/ USV actuator of
the SSV/USV valve manufacturer’s choice, and hydrostati-
cally and functionally tested in accordance with 7.5.9 of API
Spec 6A. The SSV/USV shall be furnished with an appro-
priate operating manual. If other than a flanged, 2/« in. (52
mm) valve, manufacturer shall also furnish to the Test
Agency all piping components necessary to install the
SSV/USY in the facility test loop, unless the manufacturer
has made other arrangements with the Test Agency. The test
valve may be either a prototype or production model.

4.5.4 The Test Agency shall record the results of the offi-
cial verification test on forms which contain the minimum
data specified in the example form shown in Table 2. This
form shall be retained by the manufacturer and by the Test
Agency, and shall be available to the operator upon request
to the manufacturer. Results shall be confidential to the party
requesting the test and the Test Agency.

4.5.5 The SSV/USV valve being officially tested must suc-
cessfully complete all steps of the performance testing pro-
cedure within the limits specified. Official verification testing
cannot continue if the SSV/USY valve fails to perform within
specified limits of any step, except when such failures are de-
termined to be a result of actions by the Test Agency of a
malfunction or tailure within the test facility. The basis for
terminating the test, and any unusual conditions observed al
or prior to the time of termination, shall be noted on the test
data form by the Test Agency; however the manufacturer not
the Test Agency shall be responsible for determining the
cause of failure,

4.5.6 If an SSV/USV valve fails to meet the requirements
of this section, that SSV/USYV, or any other SSV/USYV valve
of the same basic design and materials of construction, shall
not be submitted for retest until the SSV/USV valve manu-
facturer has determined and documented both the need for
corrective action and the corrective action taken as specified
in API Specification 6A, 10.20.8. Such information need not
be submitted to the Test Agency, but must be placed in the
manufacturer’s test file before that SSV/USY valve is sub-
mitted for retest.
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4 APl SPECIFICATION BAV'1

Table 1—Exampie Application for PR2 Sandy Service SSV/USV Valve Verification Testing

Test Agency Manufacturer
Address Representative
Address
Telephone
: Date
Application for: Official Qualification Test Retest
SSV/USY to be Tested
SSV/USYV Valve Data:
Manufacturer Model or Cat. No. Serial No.
Size Rated Working Pressure

Special Considerations

SSV/USV Actuator Data:

Manufacturer Model or Cat. No. Serial No.
Type: Pneumatic Hydraulic Other
Cylinder Diameter Rated Working Pressure

Special Considerations

SPACE BELOW FOR TEST AGENCY USE ONLY

Test Schedule
Month/Day/Year

Test Location

Applicant Notified . . By
Month/Day/Year
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VERIFICATION TEST OF WELLHEAD SURFACE SAFETY VALVES AND UNDERWATER SAFETY VALVES FOR OFFSHORE SERVICE

Table 2—Example PR2 Sandy Service SSV/USV Valve Test Form

Test Report Number
1. Tested SSV/USV Valve and SSV/USV Actuator Verification Worki
' Manufacturer Manufacturer’s Contact Model Serial No. Size Prg;s:::g
© SSV/USYV Valve
SSV/USYV Actuator
II.  Initial SSV/USV Valve Seat Leakage Test (Refer to Section 4.6.3.) Date Time
Test Performed By
1. Freshwater SSV/USYV valve seal leakage test
Test Pressure psi  Leaked Yes No
2. Nitrogen leakage test
Test Pressure psi Leaked Yes No
III.  Sand Slurry Flow Test (Refer to Section 4.6.4,3) Date Time
Test Performed By

1. gpm circulation rate of sand slurry.

2. % by volume of 40-60 mesh frac sand in circulating sand slurry.
3. seconds. Viscosity determined by Marsh funnel viscometer,

4. ® F (* C) slurry temperature.
5.

6.

hours of sand slurry circulation.
a. Freshwater SSV/USV valve seat leakage test

Test Pressure psi  Leaked Yes No
b. Nitrogen leakage test.
Test Pressure psi  Leaked Yes No
IV.  Sand Slurry Flow Test While Opening and Closing During Circulation (Refer to Section 4.6.5.)
Date Time

Test Performed By
gpm circulation rate of sand slurry.

1.
2. % by volume of 40-60 mesh frac sand in circulating sand slurry.
3. sec. Viscosity determined by Marsh funnel viscometer.
4. °F(°O) slurry temperature.
5. psidifferential pressure across SS8V/USV valve when opened.
6. sec. time for one complete cycle.
7. number of SSV/USY cycles.
8.a. Freshwater SSY/USYV valve seat leakage tesl.
Test Pressure psi  Leaked Yes No
b. Nitrogen leakage test.
Test Pressure psi Leaked Yes No

9.a. Type and frequency of preventive maintenance. Describe in detail.

b. Number of cycles completed at last preventive maintenance operation.

V. SSV/USV Valve Performance Test Certification (To be completed by person performing the test or by test facility
designated certifying officer.) Remarks—Note any testing problem or difficulties.

SSV/USV valve qualified for PR2 sandy service (Yes, No)
Certified:

Date:
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4.5.7 The manufacturer shall maintain a Verification Test
File on each test, including any retest that may have been
required to qualify a particular SSV/USYV valve design and
materials of construction. This file shall be available to the
operator for inspection upon request and shall be retained
by the SSV/USV valve manufacturer for a period of at least
ten years after SSV/USV valves of that design and materi-
als of construction are discontinued from the manufac-
turer’s product line. As a minimum this file shall contain
sufficient documentation to identify and permit retrieval of
the following:

a. All detailed dimensional drawings and material
specifications applicable to the tested S5V/ USV valve
at the time that particular SSV/ USV valve was manufac-
tured.

b. All applications for official test or retest.

c. All design andfor material modifications or other
justification for retests of SSV/USV valves which did
not pass any verification test.

d. All test data specified in this specification.

e. Model numbers and other pertinent identifying data
on all other sizes and rated working pressures of
SSV/USYV valves of the same basic design and materials
of construction that were qualified for PR2 sandy service
by the verification test of this particular SSV/USV valve,

4.6 VERIFICATION TEST PROCEDURE

4.6.1 The following procedures are general and are in-
tended to show the limits and extent of the PR2 sandy ser-
vice SSV/USV valve verification test. Figure |
summarizes the primary steps in flow diagram format. De-
tailed procedures are presented in 4.9,

4.6.2 The SSV/USV shall be installed in the test section of
a fluid circulating system as depicted in Figures 2 and 3.

4.6.3 The SSV/USV valve shall be seat tested for pres-
sure integrity at rated working pressure using freshwater
and at 2,000 psi (13.8 MPa) using nitrogen. No leakage
shall be allowed after a 3-minute stabilization period.

4.6.4 Sand slurry fluid shall be circulated through the
SSV/USYV valve with the SSV/USV valve in a full open
position for a fifty hour period. At the end of this period
the SSV/USYV valve seat test of 4.6.3 shall be repeated. No
leakage shall be aliowed after a 3-minute stabilization pe-
riod.

4.6.5 Sand slurry shall be circulated through the SSV/
USY valve while cycling the SSV/USV from the fully
open to the fully closed position. Differential pressure
across the SSV/USV valve seat will increase to approxi-
mately 400 psi (2.8 MPa) upon each SSV/USV valve clo-
sure. Following 500 cycles of operation the SSV/USV
valve seat test of 4.6.3 shall be repeated. No leakage shall

be allowed after a 3-minute stabilization period. During
this phase of testing, normal preventive maintenance pro-
cedures, if any, as prescribed in the manufacturer's oper-
ating manual, shall be performed except that no preventive
maintenance shall be allowed during the last 100 cycles of
operation in the test. Valves shall show no visible leakage
during each holding period. The test pressure reading and
the time at the beginning and at the end of the pressure
holding periods shall be recorded.

4.7 TEST EQUIPMENT

4.7.1 Test pressure measuring devices shall be either pres-
sure gauges or pressure transducers.

4.7.2 Pressure measuring devices shall meet the require-
ments of API Spec 6A, Section 7.3.2.

4.7.3 Master pressure measuring devices shall be recali-
brated with a dead weight tester in accordance with API Spec
6A, Section 7.3.2.2.

4.7.4 Dead weight testers shall be calibrated at intervals
based on repeatability and degree of usage. Intervals may be
lengthened and shall be shortened based on recorded calibra-
tion history provided they not exceed three months maximum
until history can be established.

4.8 HEAT-SENSITIVE LOCK-OPEN DEVICES
4.8.1 Verification Testing

The manufacturer shall have data available to show that the
device has been sufficiently tested (o ensure that it is capable of
satisfying the design requirements of AP Spéc 6A, Section
10.20.3.5.

49 PR2 SANDY SERVICE SSV/USV VALVE
~ VERIFICATION TESTING PROCEDURE

4.9.1 Material Supplied to Test Agency by
SSV/USYV Valve Manufacturer

4.9.1.1 Application for PR2 sandy service SSV/USV valve
verification testing, Table 2.

4.9.1.2 One hydrostatically and functionally tested
SSV/USY with an appropriate operating manual.

4.9.1.3  All test section piping required for the installation of
the SSV/USY in the test facility described in 4.9.2. Unless oth-
erwise agreed by the SSV/USV valve manufacturer and the
Test Agency, this shall include all special piping components
necessary to install SSV/USY valves of sizes or rated working
pressures other than 2Y1s in. (52 mm), 5000 psi (34.5 MPa).

a. The ends of the test section shall be equipped with end
connections compatible with those provided by the Test
Agency.
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Initial Leak Test
Water at 100% Working Pressure
N, at 2000 psig (13.8 MPa)
No Leakage Allowed

After 3 min Stablization

¢

Circulate Sand Slurry
through SSV/USV at 77 gpm
{0.29 cu m/min)
for 50 hours

'

Second Leak Test
Water at 100% Working Pressure
N, at 2000 psig (13.8 MPa)
No Leakage Allowed

After 3 min Stablization

#

Cycle SSV/USV Open to Closed 500
Times While Circulating Sand Slurry
at 77 gpm (0.29 cu m/min)
on Closure Cycle Maintain SSV
AP of 400 psi (2.8 MPa)

'

Final Leak Test
Water at 100% Working Pressure
N, at 2000 psig {(13.8 MPa)
No Leakage Allowed

After 3 min Stablization

Figure 1—PR2 Sandy Service SSV/USV Verification Flow Diagram

—
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b. The complete removable test section with SSV/USV in-
stalled must be of a length compatible with the Test Agency’s
facility, as described in the Test Agency’s literature.

¢. The test section shall be capable of withstanding the rated
working pressure of the SSV/USV valve to be tested.

4.9l.1 .4 The test agency will inspect the SSV/USV and ver-
ify the identification (model and serial number) of the valve
and actuator before completion of the test.

4.9.2 General Requirements for a PR2 Sandy
Service SSV/USV Valve Verification Test
Facility

4.9.2.1 General

The typical piping arrangement and test section detail of a
test facility for PR2 Sandy Service SSV/USV Valve Verifi-
cation Testing are shown in Figures 2 and 3.

4.9.2.2 Design Considerations

a. The test facility shall be designed to permit the verifica-
tion tests to be made as detailed in 4.9.3, 4.9.4, and 4.9.5.

b.  The circulation piping shall be of sufficient working
pressure rating to withstand the circulation pressure. The test
section upstream isolation valve and the pressure measuring
devices, valves, and fittings, between it and the SSV/USV
valve being tesied, shall be designed for a working pressure
of at least that of the valve being tesied. Components of
lower pressure ratings shall be protected with appropriate
pressure relief valves.

'4.9.2.3 Circulation System Components

a.  Freshwater Tank. A (reshwater tank shall be provided
with 2 minimum capacity of 5 barrels (0.8 cu m) and shall
be equipped with a low level pump shutdown control.

b.  Sand Slurry Tank and Associated Accessories. A cylin-

drical, cone-bottom sand slurry tank with a minimum ca-
pacity of 5 barrels (0.8 cu m) shall be provided. The tank
shall be equipped with agitation as required to obtain
proper slurry consistency. Sample connections shall be pro-

vided in the tank and in the return line to the tank so that

representative sand content and viscosity analysis samples
may be taken. High and low ievel shutdowns shall be pro-
vided in the tank to signal shutdowa of the circulating
pumps. Viscosity and sand content shall be determined in
accordance with API RP 13B and API Manual of
Petroleum Measurement Standards, Chapter 10.4.

¢. Circulating Pumps and Controls. Circulating pumps
with drivers and special equipment for pumping the sand
slurty and freshwater at the required flow rates and pres-
sures shall be installed. At least one pump shall be pro-
vided with a variable speed motor for circulation flow rate
control. Each pump motor shall be provided with a nonre-

settable elapsed time meter to monitor pumping duration.
The pump motors shall be equipped to shut down on high
or low pump discharge pressures and a high or low tank
level.

d. Circulation Piping and Controls. The circulation pip-
ing shall be installed in an arrangement similar to that
shown in Figure 2. Block valves shall be provided as indi-
cated in Figures 2 and 3. The return piping to the sand
slurry tank shall be installed in such a manner as to provide
agitation to aid in preventing sand accumulation in the bot-
tom of the tank. A choke or other suitable means or back
pressure control shall be installed between the circulation
pumps and test section as shown in Figure 2, and shall be
used to control SSV/USY differential pressure to 400 psi
(2.8 MPa) during the cycling test (refer to 4.9.5).

e. Circulation Flow Meter. A circulation flow meter cov-
ering a minimum flow rate of 77 gpm (0.29 cu m/min)
shall be provided. This flow meter shall provide an output
signal suitable for strip chart recording.

f. Recorders. Recording instruments shall be provided to
montitor the following data:

= Circulation flow rate during all flow testing.

* SSV/USV valve upstream test pressure during valve
seat leakage test. _ .

» Differential pressure across SSV/USV valve being
tested during closure test.

Recorders shall be of appropriate ranges and equipped
with variable chart speeds to allow resolution of time vary-
ing analog signals.

4.9.2.4 Utility Systems

The test facility shall be provided with the following util-
ity systems complete with associated pumps, controls,
gauges, instruments, and piping, as required to perform the
tests described in 4.3 and 4.9.3 through 4.9.5 of this specifi-
cation,

a. Compressed air supply.
b. Hydraulic oil supply.

* ¢. High pressure water supply.

d. Nitrogen supply.

4.9.3 SSV/USV Valve Seat Leakage Test
Procedure for PR2 Sandy Service SSV/USY
~ Services '
Record results on the form in Table 2.

Initial Leakage Tests

Step'l: Install SSV/USV in the test section.
Step 2: Check SSV/USV valve for leakage with fresh-
walter.
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Twao-position,
three- way
diverter valve

bod s rrrbrrrr

<

Sample

connections for
sand content and
viscosity analysis

S

Section Detail

See Figure 3, Test

]

Adjustable back
prassure control

4

1

Flow

recorder

"

Hydraulic oil
reservoir

I

High pressure
water supply pump
(air powerad)

P

Air
supply

Hydraulic pressure
accumulator high i
pressure water
supply
Circulation
pumps e
Clean _M____ %
fresh
water
LEGEND
——— Hydraulic
. Hydraulic

~~r~ Hydraulic
esssmass  Pngumatic
=z LOW-pressure water pipe

2
Supply

Mydraulic
pressure
accumulator
hydraulic oil
supply

A

)

Hydraulic il
supply pump
{air powered)

Figure 2—Exampie Piping Arrangement—Test Facility for PR2 Sandy Service SSV/USV Valve Verification Testing
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' Air flow mater
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. isolation valve

1

: — Hammer

' 8 union

' I

]

]

' LEGEND

1

' Downstream ———— Piping and valves
Wate ping

: r bleed valve

1

»

+

Differential '
.~ pressure
transducer
Pad SSV/USV :
r
Air supply
Three-way
''''''' solenoid
Diffi ial A
Flvree;:z:; Upstream / valve air
transducer pressure supply
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!

Hammer I
pry @D or / union ' \
. '
’ Upstream =<3 @ e d---
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Hydraulic
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Figure 3—Example SSV/USYV Valve Verification Test Section Détail
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{a) Circulate freshwater at a minimum flow rate of 77
gpm (0.29 cu m/min) for at least {0 minutes with
SSV/USV valve fully open.

(b) Close SSV/USYV by releasing actuator power.

{c} Close isolation valves upstream and downstream
from SSV/USV.

(d) Open downstream liquid leak detection valve.

(e) Apply water pressure upstream of the SSV/USV
equal 10 95%—105% of the rated working pressure of
the SSV/USY valve.

(f) After the pressure has stabilized for three minutes
minimum, check for SSV/ USV valve seat lcakage
from the downstream leak detection valve for a period
of five minutes minimum, No leakage is acceptabie.

Step 3:  Check SSV/USYV valve for leakage with nitrogen
pressure:

(a) Close upstream and downstream block valves.

(b) Bleed all pressure and drain water on both sides of
SSV/USYV valve. (Open and close SSV/USV valve
three times while draining water.)

{c) Close SSV/USV.

(d) With bleed vatve open, immerse the end of a flexible
tube connected thereto in a container of water.

(e) Apply 2,000 psi (13.8 MPa) +5% nitrogen on up-
stream side of SSV/USV valve.

(f) Afler the pressure has stabilized for three minutes
minimum, check for valve seat leakage by observing
for gas bubbles for a period of five minutes minimum.
No leakage is acceptable.

4.9.4 Sand Slurry Flow Test Procedure for PR2
Sandy Service SSV/USV Valve

Record results on the form in Table 2.

First Flow Test to Check for Erosion and Fouling

Step I:  Circulale sand slurry at a minimum flow rate of 77
gpm (0.29 cu m/min) while bypassing the test section until
slurry viscosity and sand content stabilize with slurry agita-
tor on.

Step 2:  Determine sand content of slurry by filling two oil
gauger's 100 ml sample tubes with slurry sample and cen-
rifuge with oil gauger’s centrifuge according 10 AP1 Manual
of Petroleum Measurement Standards, Chapter 10.4. Adjust
sand content of circulating fluid to 2% (1'/2%—-2'/2% accept-
able) by adding 40-60 US mesh sand or diluting mixture
with freshwater,

Step 3: Determine viscosity of sand slurry sample with
Marsh funnel viscometer according to API RP 13B. Adjust
viscosity to 100 sec (120 sec maximum and 90 sec mini-
mum) by adding polymer viscosifier or diluting mixture with
freshwater.

Siep4:  Ifdilution or strengthening was necessary in Step 3,
return to procedure in Step 1, '

Step 5:  Adjust flow rate to a minimum of 77 gpm (0.29 cu
m/min). Record flow rate, sand percentage, and viscosity,
Step 6: Pump sand slurry through SSV/USV valve for 25
hours (£1 hour).

Siep 7:  Check sand content and viscosity or slurry as be-
fore in Steps 2 and 3. Adjust as required.

Step 8: Pump sand slurry through SSV/USV valve for an
additional 25 hours (x1 hour) at 2 minimum flow rate of 77
gpm (0.29 cu m/min).

Step 9:  Check for leakage using procedure in 4.9.3 Steps
2(b) through 2(f).

Step 10:  Check for leakage with nitrogen using the pro-
cedure in 4.9.3, Step 3,

4.9.5 Sand Slurry Flow Test While Opening and
Closing during Circulation for PR2 Sandy
Service SSV/USV Valve

Record results on the form in Table 2.

Flow Test

Step 1:  Circulate sand slurry at a minimum flow rate of
17 gpm (0.29 cu m/min) while bypassing the test section
with slurry agitator on.

Step2:  Determine sand content of slurry by filling two oil
gauger’s, 100 ml sample tubes with slurry samples. Cen-
trifuge with oil gauger’s centrifuge according 10 AP1-Man-
ual of Petroleum Measurement Standards, Chapier 10.4.
Adjust sand content to 2% ()'/2%-2'/:% acceptable) by
adding 40-60 US mesh sand or diluting mixture with fresh-
walter.

Step 3:  Determine viscosity of slurry sample with Marsh
funnel viscometer according 1o API RP 13B. Adjust viscos-
ity to 100 sec (120 sec maximum, 90 sec minimum) by
adding polymer viscosifier or diluting mixture with fresh-
water.

Step 4:  If dilution or strengthening was necessary in Step
3, return 1o procedure in Step 1.

Step 5:  Adjust flow rate to a minimum of 77 gpm (0.29
cu m/min). Record sand slurry flow rate, sand percentage,
and viscosity,

Step 6:  Cycle SSV/USV vaive from fully open to fully
closed at a maximum rate or 7 cycles per minute.

Step 7:  Adjust choke {or equivalent) upstream from
SSV/USV valve to provide a differential pressure of 400 psi
(2.8 MPa) +10% across the SSV/USV valve when closed.

Step 8:  Open and close SSV/USV 500 cycles (-0, +10 cy-
cles).

Step9:  Check for leakage using procedure in 4.9.3, Steps
2(b) through 2(1).

Step 10:  Check for leakage with nitrogen using the pro-
cedure in 4.9.3, Step 3.
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APPENDIX A—TEST AGENCY LICENSE CRITERIA

A1 Purpose

The purpose of this appendix is to provide the requirements
by which laboratories may be licensed in accordance with the
requirements of the definition of the Test Agency.

A2 Application and Fees

Laboratories desiting licensing under this appendix shall
have a functional quality program in accordance with the
ISO/IEC Guide 25-1982: General Requirements for the Tech-
mical Competence of Testing Laboratones, and API Spec Q1,
Specification for Quality Programs (except: Sections 4.4, De-
sign Control; 4.8, Traceability; 4.9, Process Contro); 4.12 Ac-
ceptance Status; and 4.13.3, Field MNonconformance
Reporting). API shall maintain a list of licensed laboratories,
which shall appear in the API Composite List of Manufac-
turers Licensed for Use of the API Monogram. Laboratories
desiring licensing under this appendix shall make application
and pay fees as specified in A2.1 and A2.2,

A2.1 INITIAL LICENSE FEE

The applicahl will be assessed an initial license fee for the
first specification included in the application and a separate
fee for cach additional specification included in the applica-
tion,

A2.2 ANNUAL LICENSE FEE

In addition to the initial license fee, laboratories will be
assessed an annual renewal fee for each specification under
which they are listed.

A3 Surveys

The laboratory shall submit a controlled copy of their qual-
iy assurance manual to API. The manual will be reviewed by
AP staffl for conformance 1o the requirements of A2 of this
appendix and specific test methods identified in this or other
API specifications. Upon acceptance of the manual, API shall
arrange for a survey, as specified in A3.] and A3.2.

A3.1 INITIAL AND RENEWAL SURVEYS

First-time applicants and current licensed laboratories on
every third year renewal of licensing shall be surveyed by
qualified surveyors. The paramelters of these surveys shall be
the appropriate AP! specifications and the laboratory’s API
approved quality manual. The surveys will be performed to
gather objective evidence for API's use in venifying that the
laboratory is in conformance with the provisions of the Lab-

13

oratory Qualily Program as applicable 1o this API specifica-
tion and the requirements of A2 of this appendix. The labo-
ratory will be invoiced for the cost of these surveys.

A3.2 PERIODIC SURVEYS

Existing laboratories will be periodically surveyed by an
approved API surveyor on a nondiscriminatory basis to de-
termine whether or not they continue 1o qualify as a licensed
laboratory. The frequency of the periodic surveys will be at
the discretion of the API staff. The costs of periodic survey
will be paid by APL

A4 Removal from Licensed List

Removal of a laboratory from the licensed list shall occur
due to the following:

* Failure to meet the requirements of a survey.
* Failure to pay annual renewal fee.

A5 Reinstatement of License Right

Laboratories who have been cancelled may request rein-
stalement at any time. If a request for reinstatement is made
within sixty (60) days after cancellation, and if the reason for
canceilation has been corrected, no new application is nec-
essary. A resurvey of the laboratory’s facilities will be made
by an API-approved surveyor prior to a decision to reinstate
license rights. The laboratory will be invoiced for this resor-
vey regardless of API's decision on reinstatement. If the re-
sult of the resurvey indicates to the API staff that the
laboratory is qualified, the license list will be updated.

Request for reinstaternent made more than sixty (60) days
after cancellation shall be treated a a new application unless
circumstances dictate an extension of this time period as
agreed upon by the API staff,

A6 Appeals

An interested party may appeal a decision by API to
withhold license rights. Appeals shall be sent the Director,
API Exploration and Production Department, and handied
by the General Commitiee of the Exploration and Produc-
tion Department, with a further right of appeal to the API
Management Committee. Competing suppliers of the ser-
vice to which the standard applies or might apply may not
be involved in appeals. The General Commitiee and the
Management Committee may convene appeals boards to
hear and act on appeals.
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A7 Test Reports A8 Records

Test reports completed by a licensed laboratory shall in- Unless otherwise specified in the appropriate reference
clude the following: standard(s), the licensed laboratory shall keep the following

records for 5 years from the completion of all tests for equip-

+ General information (date, location, manufacture,
ment tested:

- model, serial number, size, rating, et¢.).

* Summary of test results (quantities and characteristics). + Test data and test reports.

* Description of the characteristics of equipment under * Calibration.
test. * Nonconformance reports.

» Observed data (including calculations and test person- = Audit and corrective action records,
nel}. * Personnel qualification records.

* Test conditions (limits required by the standard). + Test procedures.

« Identification of test methods and procedures. * Special testing,
* Supporting data (log sheets, calibrations records).

= Graphic presentation (curves).

+ Identification of instruments involived in the test data. A9 Changes

* Certification and license number. Any changes to a licensed laboratory’s approved quality

Test reports shall be traceable to the tested equipment and assurance manual must be approved by API in wriling prior
shall be certified by the laboratory. to implementation.
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