Coiled Tubing

API SPECIFICATION 5ST
FIRST EDITION, APRIL 2010

EFFECTIVE DATE: OCTOBER 1, 2010
REAFFIRMED, JULY 2020

ADDENDUM 1, FEBRUARY 2024
(AP MONOGRAM PROGRA!M EFFECTIVE DATE: AUGUST 21, 2024)

American
Petroleum
Institute



https://www.stdhive.com/standards/api-spec-5st-r2020-pdf/

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 API 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 an ¢
information or process disclosed in this publication. Neither APl nor any of API's employees, subcantractoic,
consultants, or other assignees represent that use of this publication would not infringe upon privately c:vne ! rights.

Classified areas may vary depending on the location, conditions, equipment, and substances involved i.> any given
situation. Users of this specification should consult with the appropriate authorities having jurisdic*on.

Users of this specification should not rely exclusively on the information contained in this docur.»ent. Sound business,
scientific, engineering, and safety judgment should be used in employing the information cu.ataned herein.

API publications may be used by anyone desiring to do so. Every effort has been made v fae Institute to assure the
accuracy and reliability of the data contained in them; however, the Institute mar.<s nc representation, warranty, or
guarantee in connection with this publication and hereby expressly disclaims any lic >ty or responsibility for loss or
damage resulting from its use or for the violation of any authorities having:iri¢ diction with which this publication may
conflict.

API publications are published to facilitate the broad availak®ity" »f Lr=ven, sound engineering and operating
practices. These publications are not intended to obviate the 1.2ea for applying sound engineering judgment
regarding when and where these publications should be utilize 1. The iormulation and publication of API publications
is not intended in any way to inhibit anyone from using any oth.~ ractices.

Any manufacturer marking equipment or materials in con./armunce with the marking requirements of an API standard
is solely responsible for complying with all the apnlicabic requirements of that standard. API does not represent,
warrant, or guarantee that such products do in f4Cu coriorm to the applicable API standard.

A, tig ts reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any means,
clec tronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher. Contact the
Publisher, APl Publishing Services, 200 Massachusetts Avenue, NW, Washington, DC 20001.

Copyright © 2010 American Petroleum Institute
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Foreword

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 letters patent.

Shall: As used in a standard, “shall” denotes a minimum requirement in order to conform to the specification.

Should: As used in a standard, "should” denotes a recommendation or that which is advised but not requirad in orac:
to conform to the specification.

This document was produced under API standardization procedures that ensure appropriate notini~ation and
participation in the developmental process and is designated as an API standard. Questio.»s concarning the
interpretation of the content of this publication or comments and questions concerning the procedu.=s under which
this publication was developed should be directed in writing to the Director of Standards, American Petroleum
Institute, 200 Massachusetts Avenue, NW, Washington, DC 20001. Requests for peii..iscion to reproduce or
translate all or any part of the material published herein should also be addressed to the a. ector

See Annex A of API Specification Q1 or the API website for information pertain.2g to the APl Monogram Program
and use of the APl Monogram on applicable products; for information about the “onogram licensing program,
please contact certification@api.org.

For APl Monogram Program licensees and APIQR program registre nts, this standard/addendum shall become
effective on the program date printed on the cover but may be uzed rolu~tarily from the date of publication.

Also concerning the APl Monogram Program, for reference:. listea in Section 2 that are undated, new editions
may be used upon publication but become mandatory on th< effective date specified by the publisher or
12 months from the publication date if an effective date.is not specified.

Generally, API standards are reviewed and revise. 1 »a:: rmed, or withdrawn at least every five years. A one-time
extension of up to two years may be added to this 1. vie.. cycle. Status of the publication can be ascertained from the
API Standards Department, telephone (262) 62%-8)00. A catalog of API publications and materials is published
annually by API, 200 Massachusetts Aveni'e, MW, Washington, DC 20001.

Suggested revisions are invited and s sula oe submitted to the Standards Department, API, 200 Massachusetts
Avenue, NW, Washington, DC 2070 . st ndards@api.org.


mailto:certification@api.org
mailto:standards@api.org
mailto:rds@api.org
https://www.stdhive.com/standards/api-spec-5st-r2020-pdf/



https://www.stdhive.com/standards/api-spec-5st-r2020-pdf/

Contents

1
2
3
4
4.1
4.2

5

5.1
5.2
5.3
5.4
5.5

6
6.1
6.2

7

71
7.2
7.3
7.4
7.5
7.6
7.7
7.8

8

8.1
8.2
8.3
8.4
8.5

9

9.1
9.2
9.3
94
9.5

10

104
.2
10.0
1..4
10.5
10.6
10.7

Page
ST o o - SRS 1
L] =T = 1 Y- 1
[ 7= T 11 4o 1S . . 3
Information to be Supplied by the PUrchaser ..o e sme e nes ameeesnnnes 8
Mandatory Purchaser Requirements............cccooiiiiiiiiiiiiemrir s ssss s ssssss st el reeessnnes 8
Optional Purchaser Requirements and Requirements Subject to Agreement ...........cccceeeeet et eeeennnes 9
Processes of Manufacture and Material............ccccccccrruennnnennnnnnnenennnnnnnn s nnnnn: M D M— 10
€7 4 =Y - 10
TYPES OFf WEIMS.........eeeieiicieeerceerssn e res e e re s nr e s s s me e se s m e e se s me e ea s smn e sa s mneeenssmnenenssnnt sessnnenssssnnerssssnnerssssnnees 10
L 4T Lo [T T T o o Yoo T =T 10
Heat Treatment ........ .ot r e e s s e s s e s sns s s e s s e s e nnmnsss assens mmsssss wereesssmsssssssserennnnnnsnnn 1
Traceability ... 0 1
Material REQUITEMENTS .........eeeeeeeeeeesesssnsensssnsns s s s sssssssssnssnnns nsss ssssssssssssssssssssssssssssssnsssnsnnnsnnnnn 1
Chemical REQUIrEMENTS..........cciiiiiiiiccccecriirs i ccccsssnr e e s s ss s ssssne s eeses sssmsneesesssssssssmsneeeessasssssnnsneeesssasssnnnnnnnnees 1
Mechanical Properties.........ccccccceeeeeemnssssnsssnsn s ssssnsnsnnnes By - ecrrererrennnnerrreerrrrnannaa e reraennnnnnann 12
Dimensions, Masses per Unit Length, Lengths, Defects.an( Enc Finishes ..........ccccvvreeciiiicccenrcccceennnnes 13
(€7 4 =Y - T T N 13
Length of Strings and Sections of StriNgS........ccccrireeeeeis et 14
I P Ty 1= (=) S 14
Wall TRICKNESS ....ccceeeiiiiiiiiiiceiiie s errre s s e s s s s snmass s s se s amsssssseseesnnnsssssssserensnnsssssssereeennnsssssssserennnnnnsssnssesnnnnnn 14
Mass per Unit Length ..o, g----SttreessNARSSSSEEEESRNNANRRSSSSEEEERNNANRSSSSSEEEERNNNARRSSSREEEEERNRNRARRSSREEEEEREEES 15
Tube-to-tube Welds..........ccccvveeemciiiiiiriiecne s NPT ... 15
Workmanship and Defects ...t it irrsccrsecr e s sssne s e e s s s s ssmn e e e e e s sa s s smm e s e e e eesa s nnnneeeeesesnsnnnnns 15
8 3 Lo I8 T 1] 3 =S 16
Testing ..o < 16
Test Equipment—Accuracy of Me sui 'ng INStruments..........ccccveeeerrrrricmrresssrr e 16
Testing of Chemical Compositioi..- Chemical Analysis Sampling Frequency ...........cccocnviiiiiniiniieninnnne 17
Testing of MeChaniCal PrOE 25, .. .ciiiieeeiesecerresssmeersssmeesessmr e sssssme e sssssme e ee s sme e e e s s mne s e s smnenesssmnenasssnnessssnnens 17
HydrostatiC Tests. .. ...t s s amn e e e e amn R e e e e s s 19
Drift (Gauge Ball) Teriimng . iriccerirircerersrrrrerssssr e e ssssr e e s sssr e s ssssmn e s sss s e s ssssmn e s snsamn e e essmnessssamnenessannessnsansessnsnns 21
LI 81 =T 1 5 T T L PPt 21
L0 41T g T oz TN T 21
L= L= = POt 21
1 o €] 3 F=T o [ a === S 21
€] = 11 TR .= 31 L1 =Y 4 01 = 1 1o 22
LG\ A o3 o g RN =Y 22
"doN'eStr ACHIVE INSPECHION.......ceeee s n s nnnnnn 23
L€ IR0 5 - 23
1 'DE Reference Standards DemONSLratioN ..............cueeeeeeeeeeueeemunmnennnnnnnnnnnsnssssssssssssssssssssssssssssssssssssssssssnsssssnn 23
(@ TWE=1 [ To= 14 Lo T g Tl =Y 3o T U= 23
Standard Practices for INSPecCtion ... r e s 23
Methods of Nondestructive INSPection.............iiiiicccccciirirn s s s mmnn e e e e e s nnn 23
Radiographic Inspection of Skelp End Welds and Tube-to-tube Welds............cccveeecmrircecemencseensnceeennnes 24
Inspection of Welds by Other Nondestructive Test Methods ...........ccccvreecerircccerrrcese e 25


https://www.stdhive.com/standards/api-spec-5st-r2020-pdf/

Contents

Page
10.8 Ultrasonic and Electromagnetic Inspection of the Seam Weld.............ccccooiririeciiiiccciresccee e 25
10.9 Magnetic Particle and Liquid Penetrant InSpection...........ooc i 27
10.10 Disposition of Defects and IMPerfections ... ssr e e e s annr e 7
1 T 141V 11T =T To T I o 0 =Y S 28
11.1 Defective Tensile TeSt SPECIMENS ........cooiieeciriicesrr e rrrsre e rrssre e esssre s ssssmr e s e s s sme e e sssmn e e ssssmsessesanns nssmrersssans 28
11.2 Defective Mechanical Test SPeCIMENS ..........cooccoiiriececierrrcre et . - 28
72 3 =Y (== (= 28
12.1 Chemistry ReCheck ANAlYSeS .........ccccoceriiceieriicirer s s s s e s s mr e e e e s s smn e snsamnens €. oo 9 M 28
12.2 Tensile Retest ... s asnnreereea e annn 29
12.3 Flattening ReteSt ... e eeerrea s aanr e annns 29
12.4 Flaring Retest........co e sms s s o eeree s nnne e e e e e annns 29
12.5 Hardness ReteStS ... s sss e ssmr e e asnnes eresssssssssneeeeseasssssnnn 29
12.6 Fracture Toughness Test Retests.........cccoeomiiiiiinicninn e e 0 D 30
S J 1 = T o o P 30
S TR €T 4T - T Y, . JS 30
13.2 Sequence of Markings..........ccccveeeerrnssmerrnssre s s e essme e essme e enans d i e 30
S TR =T ¥ | o 31
14 Coating and Protection ..........ccccecimrrcccnmrncseensnceennant SR N 31
3 TR 0T Y- 111 Vo SR 31
14.2 Protection from COITOSION ........cccceriieecrirircsrerrrssreesl mrers esrerssssreresssmsessssansesessamsessssansessasansessasansessnsansessnsans 31
15 Document Control and RetentioN.............cccciiiiceciiireerer e rrssr e e smr e smr s s e e s e e e e s e e snsmn e e nnnns 32
L I8 T € =Y 4T - SR 32
15.2 Certification ..........cccovvreierirrcerrr e o0 O 32
15.3 Retention Of RECOIAS ........cccciiiiriiiiiiee s ceili s iirerescr e e ss s e s ssssmr s essmn e s ss e s essme e e sesmn e e ensmn e e eesamneeensnmneeennns 31
Annex A (normative) Tables.........cccvreeeenivnns 8 33
Annex B (normative) Requirements for “ubc -to-tube Welding of Coiled Tubing.........cccccrrreecmrircecenisceeeennes 52
Annex C (normative) Skelp-end a’ia Tube-to-tube Welding Procedure Specification .........ccccevvviniennennennnen, 53
Annex D (normative) Supplen:::nta: ; REQUIFEMENTS..........ccoiieieriicrr e e e smr e s 54
Annex E (normative) PUrciias r INMSPECLION ......ccoii i cccseerrrcre e e s e me e s s e e s e e e e me e e e mmn s 59
] 4 T= 60
Annex G (inforinati. ¢) Coiled Tubing Shipping and Service Reels ... e 61
Annex H (normativo) SIConversion ProCeduUre............eciiiiiiiiccciscir s sssssssssssessssssssssssssssssssssssssssmsssssesssssssnnnnns 63
= 11 o T T T -0 66
Figures
1 LTI T o3 4o 0 TR oY= o215 0 1= o T OSSR 17
2 RS T T o TS o L= o3 1 41T o SRR 18
3 Orientation of Tensile Test Strip SPeCiMEN ... s e e e 18
. Through-wall Hardness Test Impression LOCations............ccooviiiiiiiiciiemnn e sanens 22
5 NDT Reference INAICALOrS .........cccciiiieeerirccre e s esssre e s sssr e s s s sssr s ss s s ss e s ss e e s eesamn e e essamnenensamnesensannensnsan 26


https://www.stdhive.com/standards/api-spec-5st-r2020-pdf/

Contents

Page
Tables
A.1 Chemical Requirements (Mass PEIrCENL). .......ccccerrreecerrrrrsrrrrsserrsssme e s s sme e s s sme e e s smne e e s smne e s s s smneessssmnesssssnnens 00
A.2 Tensile ReQUIrEMENLS..........cooeeeeiimmimieieieiemeieceeeiemeerernreseeeseres s nsnsesesssssnsnsnsssssnsnsssssssssnsssnsnsnnnnnnnsnnnnnnnnnnnnnnnnnnrion & %
A.3 Elongation Table—NOrmMative ... s s - 34
A.4 Flattening ReqUIrEMENLS..........cueiiiiiiiiiciiir s s e ams e s mmn e e e ot s n s snmmnned 37
A.5 Coiled Tubing Dimensions, Masses per Unit Length and Test Pressures (U.S. Customary Units)........... 38
A.6 Coiled Tubing Dimensions, Masses per Unit Length, and Hydrostatic Test Pressures (Sl Unit.\............. 42
A.7 Tolerances a for Diameter at TubINg Body .........cooccoiiiiicecimiircrr e e e e e s mne s enaes D emneeeessmnees 45
A.8 Tolerances for Wall ThiCKNESS ........ccceiiiiminiminin i s €. oo B 45
A9 Maximum Depth of THIM ........ciiiie e sssn e e e s smnse e e s e ses s snmnn e e e eesansnns nneesessessssnnnnnennes 45
A.10 Gauge Ball Drift Dimensions and Standoff .............ccccrirerirircec e e s 46
A.11 ASTM Image Quality INdiCator .........cccoiiiiiiiiirr i D e 49
A.12 I1SO Wire 4 Percent Image Quality INdicators...........c.cccinimminininiiniinir s s s 50
A.13 ISO Wire 2 Percent Image Quality Indicators.............cccounimmnienininnnssensssenr e WD 50
A.14 Acceptance LIMItS ........oooeeeeeeiimmmmiieieieieieiecececsssssssss s ssss s sssssssssssssssssssssssses sesses bessssssssssssssssssnssnssennnnsnnnsnnnnnnnns 51
A.15 Retention of RECOIMS .........cciciiiiiiiiin i Fersnr s ne s s nn s 51

G1 Spooling Radius Ratio for Tubing on Various Core Diameter Rel: ... 62


https://www.stdhive.com/standards/api-spec-5st-r2020-pdf/



https://www.stdhive.com/standards/api-spec-5st-r2020-pdf/

Coiled Tubing

1 Scope

This specification covers the manufacturing, inspection, and testing of all carbon and low alloy steel coiled tubing in
Grades CT70, CT80, CT90, CT100 and CT110, in the designations and wall thicknesses given in Table A.5, that
can be used as work strings, completion strings, and static installations in oil and gas wells. Coiled tubing may He
ordered to this specification.

Coiled tubing is manufactured using the continuously milled process. This specification does not cover 1.2 joining of
seamless or welded tubing segments in lengths less than 200 ft (61 m).

Tubing of a higher grade is not be substituted for tubing ordered as a lower grade without purci:ase: apj.;oval.

In the dimensional tables herein, coiled tubing is designated by outside diameter, expresse to the thousandth of an
inch (0.1 mm), with OD sizes ranging from 0.750 in. (19.1 mm) through 3 /2 in. (88.9 mm)

Both U.S. Customary units and Sl units are shown in this document. Annex H cc vers specific information about
conversion factors and rounding procedures.

The suitability of the coiled tubular products made to this specification for (ise in environments containing hydrogen
sulfide (H2S) is outside of the scope of this document. It is the responsh i%;~of the purchaser (and/or the user) of
coiled tubing to determine the level of resistance to sour service damage mechanisms such as sulfide stress
cracking necessary for the end use of the tubing.

2 References

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

Requirements of other standards included ky ‘eference in this specification are essential to the safety and
interchangeability of the equipment produ:ce .

Other nationally or internationally rcc>gni_ed standards shall be submitted to and approved by API for inclusion in
this specification prior to their use « < ec uivalent standards.

API Technical Report 5C3; 1e~hri.cal Report on Equations and Calculations for Casing, Tubing, and Line Pipe used
as Casing or Tubing; and F ~rfo mance Properties Tables for Casing and Tubing

API Specification 5. CP, Specification for Coiled Line Pipe

API Recommendecu Practice 5SI, Recommended Practice for Purchaser Representative Surveillance and/or
Inspectior.at .he Supplier

API Gianderd £171, Imperfection Technology
A2l Standard 1104, Welding of Pipelines and Related Facilities

»SME Boiler and Pressure Vessel Code ', Section IX, Welding and Brazing Qualifications

' ASME International, 3 Park Avenue, New York, New York 10016-5990, www.asme.org.
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