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Special Notes

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

Neither APl nor any of API's employees, subcontractors, consultants, committees, or other assignees make any
warranty or representation, either express or implied, with respect to the accuracy, completeness, or usefulness of the
information contained herein, or assume any liability or responsibility for any use, or the results of such use, of ar./
information or process disclosed in this publication. Neither APl nor any of APl's employees, subcontractoi:,
consultants, or other assignees represent that use of this publication would not infringe upon privately ovnec rights.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute tc ensure the
accuracy and reliability of the data contained in them; however, the Institute makes no represer.*itio. . v arranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or responsbility for loss or
damage resulting from its use or for the violation of any authorities having jurisdiction with which this publication may
conflict.

API publications are published to facilitate the broad availability of proven, soinad =nyineering and operating
practices. These publications are not intended to obviate the need for appi;ing .ound engineering judgment
regarding when and where these publications should be utilized. The formulation ar.* publication of API publications
is not intended in any way to inhibit anyone from using any other practices.

Classified areas may vary depending on the location, conditions, equif ment, and substances involved in any given
situation. Users of this specification should consult with the apprcria.> act-orities having jurisdiction.

Users of this specification should not rely exclusively on the infarmation contained in this document. Sound business,
scientific, engineering, and safety judgment should be used in e\ >n'0ying the information contained herein.

Any manufacturer marking equipment or materials in con./srmance with the marking requirements of an API standard
is solely responsible for complying with all the applicabii requirements of that standard. APl does not represent,
warrant, or guarantee that such products do in faci . oniurm to the applicable API standard.

Al vigi.'s reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any means,
ele ctronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher. Contact the
Publisher, API Publishing Services, 1220 L Street, NW, Washington, DC 20005.

Copyright © 2016 American Petroleum Institute
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Foreword

This specification has been developed by users/purchasers and suppliers/manufacturers of downhole well test tools
intended for use in the petroleum and natural gas industry worldwide. This specification is intended to give
requirements and information to both parties in the selection, manufacture, testing, and use of the tools named within
the scope. Furthermore, this specification addresses the minimum requirements with which the supplier/manufacturer
is to comply so as to claim conformity with this specification.

Users of this specification should be aware that requirements above those outlined in this specificaticn may v2
needed for individual applications. This specification is not intended to inhibit a supplier/manufacturer from oi.=ring, or
the user/purchaser from accepting, alternative equipment or engineering solutions. This may be particularly
applicable where there is innovative or developing technology. Where an alternative is offered, .= supplier/
manufacturer should identify any variations from this specification and provide details.

This first edition of the specification has been authored in an effort to cover the prominent renge of well test tools.
Additionally included are requirements for service centers to ensure these products perictn as designed when
maintained as defined therein. It is recognized that these requirements may merit some refine nent following their
utilization.

Included in this specification are nine annexes (Annexes A through 1), all of which . :z'normative except Annexes H
and |. Where referenced, these annexes provide mandatory requirements “or onformance to this specification.

Nothing contained in any API publication is to be construed as grarting any ~ignt, by implication or otherwise, for the
manufacture, sale, or use of any method, apparatus, or product cov xrec -ty letters patent. Neither should anything
contained in the publication be construed as insuring anyone agains* liacility for infringement of letters patent.

Shall: As used in a standard, “shall” denotes a minimum requirei >=”t in order to conform to the standard.

Should: As used in a standard, “should” denotes a recom mendation or that which is advised but not required in order
to conform to the standard.

May: As used in a standard, “may” denotes a.cou se )f action permissible within the limits of a standard.
Can: As used in a standard, “can” denotc- a statement of possibility or capability.

This document was produced unde Al standardization procedures that ensure appropriate notification and
participation in the development.' process and is designated as an API standard. Questions concerning the
interpretation of the content < th.5 publication or comments and questions concerning the procedures under which
this publication was develope . <nould be directed in writing to the Director of Standards, American Petroleum
Institute, 1220 L Street > "\W, Was. ington, DC 20005. Requests for permission to reproduce or translate all or any part
of the material pullishi. d he-ein should also be addressed to the director.

Generally, API tandards are reviewed and revised, reaffirmed, or withdrawn at least every five years. A one-time
extensior of:n {0 two years may be added to this review cycle. Status of the publication can be ascertained from the
API Stande-ds Lopartment, telephone (202) 682-8000. A catalog of API publications and materials is published
annually >v Ar’l, 1220 L Street, NW, Washington, DC 20005.

Suqyasted revisions are invited and should be submitted to the Standards Department, API, 1220 L Street, NW,
Washington, DC 20005, standards@api.org.


https://www.stdhive.com/standards/api-spec-19tt-r2022-pdf/



https://www.stdhive.com/standards/api-spec-19tt-r2022-pdf/

Contents

1 Yoo o1 1
2 Normative References . ... ... i e i et e sttt a s a e 1
3 Terms and Definitions. . . ... ... i e e 2
4 Abbreviations. ... ... e 9
5 Functional Specification. .......... .. . i i i it ittt et et e e e 10
B General. .. ..o e . W S 10
5.2 Functional Characteristics........... ... .. i it et it nnnnn ., W M 10
5.3 Design Considerations ... ......... ..ttt e et e e e 1"
5.4 Design Validation Grade Selection .. ............ ... ittt e ernaeranaenannns 12
5.5 Quality Grade. . .........itiiitinini e nraneaana e rararaa e e e 13
6 Technical Specification. . ............ ... ... .. . i B S 13
6.1 General........ ..ottt e e W 5 O 13
6.2 Technical Characteristics. .. .........c. i i i it it e ettt ea e anennennnnns 13
6.3 Design Criteria. ... ..ottt et et e e 13
6.4 Materials......... ...t i it e . e 15
6.5 DesignDocumentation. . ........ ... .. i i 18
6.6 Design Verification . .........c..iiiiiiiiiii i i it s 19
6.7 DesignValidation. .. ........ .. ittt e e 19
6.8 PerformanceEnvelope........................ A 19
6.9 Special Feature Validation ........... ... . i it ittt et e aneaeeanennennnnns 20
6.10 Design Changes ... ........iuiitiirite et e e s e e eaesaeaeaaraeaneanaranansannnsnenns 20
7 Supplier/Manufacturer Requirements. . .. - . .. . it i i et et 21
7% TR € 7= 3 =T - 21
7.2 Documentation . ......... ...ttt ittt et et e e e 21
7.3 Productidentification . ......... . .. . . i i i i e e i e et 27
7.4 Quality Level ... ...t il i it ittt ittt e et aa s aesaaeaaesaeanesassnnennesnnens 27
7.5 Quality Controls........... =~ . N E 27
7.6 ShearDevice Validation .. .. ... . ... . i i it i et ia s a et aa et 30
7.7 Rupture Disc Validation .. ... ... ... i i ittt et e et e e 31
7.8 Traceability. ....... ... i i i ittt et s san s s saneesanaasaannaranneens 31
7.9 Materials Documenr{aticn . ... ... . it i i i i e r et 31
7.10 Subsupplier QUalificatinns. . .. .. .. o i e 31
741 Heat Treatmer . ... i i e ittt it a s et e aassassaanassansansnnnsnnens 31
712 Additiontl Pr dCes SeS ..o i e 32
713 Assembly cndyunctional Test. . ... ... .. . i i i et e et 32
7.14 Disposition o Manufacturing Nonconformities ............... ... .. i iiiiiiinnnnn. 32
7.15 Cor:~ction of Manufacturing Nonconformities .......... ... ... . i it e aenns 32
7405 =T - Vo1 | 4 32
8 Hc»dling, Storage, and Preparation for Transport . ........... ... .. it iiinaennnn 33
A, nex A (normative) Validation Requirements for Downhole Well Test Tools and Related Equipment. ... .. 34
Anex B (normative) Factory Acceptance Testing . ..........c.iiiiiiir it iaeanarannnnns 50
Annex C (normative) Service Center Requirements . ............ ..ot iiiiiiriritrnrnrneraearnannnns 52
Annex D (normative) Performance Rating Envelopes. . . ........ ... ... i it e e 58


https://www.stdhive.com/standards/api-spec-19tt-r2022-pdf/

Contents

Annex E (normative) Well Testing Packer Requirements . . .......... ... i iiiiiannnnnn 60

Annex F (normative) Electronic and Electrical Components, Subcomponents, and Systems Requirements 74

Annex G (normative) Testing Surface Safety Valve Requirements ................ ... ... ..o iii .. 76
Annex H (informative) Applications Overview . .. ............. ittt e e eaenaee enaens 81
Annex | (informative) Operational Recommendations ............... ... ... i, 85
Bibliography . . ... i et 0 A 94
Figures

A.1 General Representation of Validation Profile TestSequence ................. . . i, 40
D.1 Example Performance Envelope. .........o ittt ittt ittt et in e et et e aa e anaas 59
E.1 General Representation of Validation Profile Test Sequence ............... S 64
1.1 Example of a Decision Tree for Selection of Work String ConnectionTvne .. . ................... 90
1.2 Example Valve Status Diagram . . .......... ..ottt et et et e e aeaa s 92
Tables

1 Design Validation Grade Summary........................ . e 12
2 Quality Requirement Summary . .. ....... .. it e e et e 28
A.1 Validation Testing Coverage by Tool Typeand Grade .. ... ... .....c.ociviririrnrnnnnenrnrnennns 38

E.1 Packer Validation Testing Coverage . . .. .. .....uutiiin et e e taesa e enaraaararanannaennns 61


https://www.stdhive.com/standards/api-spec-19tt-r2022-pdf/

Introduction

This specification applies to downhole well test tools that prior to this publication were not addressed by standards or
specifications. Additionally, this specification defines requirements for service centers from which these tools are
typically provided and maintained.

This specification has been developed by users/purchasers and suppliers/manufacturers of downhole well test tocls
and related equipment as defined herein and intended for use in the petroleum and natural gas industry worldwide 1>
give requirements and information to both parties in the selection, manufacture, testing, and use of these tooic
Furthermore, this specification addresses the minimum requirements with which the supplier/manufactu:er is to
comply so as to claim conformity with this specification.

This specification has been structured with a single grade of quality control requirements and thre = grc dess of design
validation. These validation grades provide the user/purchaser the choice of requirements to meet thaoir preference or
application. Design validation grades V3 (well test tools) and V3-TP (well test packers) are the minimum grades, and
V1 (well test tools) and V1-TP (well test packers) are the most stringent grades.

Annexes A, B, C, D, E, F, and G are normative requirements, whereas Annexes H and | ¢ re nformative.

Annexes are as follows:

— Annex A—Validation Requirements for Downhole Well Test Tools and Re'ateu Equipment;

— Annex B—Factory Acceptance Testing;

— Annex C—Service Center Requirements;

— Annex D—Performance Rating Envelopes;

— Annex E—Well Testing Packer Requirements;

— Annex F—Electronic and Electrical Comnor.-nts, Subcomponents, and Systems Requirements;

— Annex G—Testing Surface Safety Vo've Requirements;

— Annex H—Applications Overviaw

— Annex |—Operational R=corn mendations.

The international syster...of units ‘Sl) is used in this specification; however, U.S. customary units are also shown for
reference.

Users of this shecificaidon should be aware that requirements above those outlined in this specification may be
needed far irdivilual applications. This specification is not intended to inhibit a supplier/manufacturer from offering, or
the user/purchascr from accepting, alternative equipment or engineering solutions. This may be particularly
applicabic. whiare” there is innovative or developing technology. Where an alternative is offered, the supplier/
manuta ~turer should identify any variations from this specification and provide details.
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Specification for Downhole Well Test Tools and Related Equipment

1 Scope

This specification provides the requirements for downhole well test tools and related equipment as they are
defined herein for use in the petroleum and natural gas industries. Included are the requirements for design,
design validation, manufacturing, functional evaluation, quality, handling, storage, and service centers. Tools
utilized in downhole well test operations include tester valves, circulating valves, well testing packers
safety joints, well testing safety valves, testing surface safety valves (TSSVs), slip joints, jars, work str.ng
tester valves, sampler carriers, gauge carriers, drain valves, related equipment, and tool end connections.

This specification does not cover open hole well test tools, downhole gauges, samplers, surface qu.,ment,
subsea safety equipment, perforating equipment and accessories, pup joints external to v.=ll =2st tool
assemblies, work string and its connections, conveyance or intervention systems, inst aticn, ¢ontrol and
monitoring conduits, and surface control systems.

A downhole well test is an operation deploying a temporary completion in a well t~ sefely acquire dynamic
rates, formation pressure/temperature, and formation fluid data. Downhole well >st todls are also used in
operations of well perforating, well shut-ins, circulation control of fluids, and' stiaulation activities. This

document covers the downhole tools used to perform these ope.ationo: niowever, the operational
requirements of performing these operations are not included.

2 Normative References

The following referenced documents are indispensable -for:the a7 plication of this document. For dated
references, only the edition cited applies. For undated iofercnces, the latest edition of the referenced
document (including any amendments) applies.

API Specification 5CT, Specification for Casing and Tubing

ASME Boiler and Pressure Vessel Code (BPVC) " ection IX: Welding and Brazing Qualifications

ASNT SNT-TC-1A ?, Recommended Prac‘ice ‘or Personnel Qualification and Certification in Non-destructive
Testing

ASTM E10 3, Standard Test Metiicds iur Brinell Hardness Testing of Metallic Materials

ASTM E18, Standard Test v ethoas for Rockwell Hardness of Metallic Materials

ASTM E165/E165M, Stend7.rd Practice for Liquid Penetrant Examination for General Industry
ASTM E384. Stondasd Test Method for Microindentation Hardness of Materials

ISO 3601-1“, Fiuid power systems—O-rings—Part 1: Inside diameters, cross-sections, tolerances and
designatioi: codes

IS 3601-3. Fluid power systems—O-rings—Part 3: Quality acceptance criteria

ISC.6506 (all parts), Metallic materials—Hardness test—Brinell test

ASME International, 2 Park Avenue, New York, New York 10016-5990, www.asme.org.

American Society for Nondestructive Testing, 1711 Arlingate Lane, P.O. Box 28518, Columbus, Ohio 43228,
www.asnt.org.

ASTM International, 100 Barr Harbor Drive, West Conshohocken, Pennsylvania 19428, www.astm.org.

International Organization for Standardization, 1, ch. de la Voie-Creuse, Case postale 56, CH-1211 Geneva 20,
Switzerland, www.iso.org.
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