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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. s
information or process disclosed in this publication. Neither APl nor any of APl's employees, subcontractoic,
consultants, or other assignees represent that use of this publication would not infringe upon privately ov:nec rights.

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

Users of this specification should not rely exclusively on the information contained in this docur yent. Sound business,
scientific, engineering, and safety judgment should be used in employing the information cor.i=it ed herein.

API is not undertaking to meet the duties of employers, manufacturers, or suppliers to varn and properly train and
equip their employees, and others exposed, concerning health and safety risks an.' orec autions, nor undertaking their
obligations to comply with authorities having jurisdiction.

Information concerning safety and health risks and proper precautions w'n iespect to particular materials and
conditions should be obtained from the employer, the manufacturer.or < ipplier of that material, or the material safety
data sheet.

API publications may be used by anyone desiring to do so. Evcry effoit has been made by the Institute to assure the
accuracy and reliability of the data contained in them; howevel, the Institute makes no representation, warranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or responsibility for loss or
damage resulting from its use or for the violation of arv a itho.ities having jurisdiction with which this publication may
conflict.

API publications are published to facilitate. th: briad availability of proven, sound engineering and operating
practices. These publications are not intcnacd to obviate the need for applying sound engineering judgment
regarding when and where these publiccion s should be utilized. The formulation and publication of API publications
is not intended in any way to inhibit ariyc ie trom using any other practices.

Any manufacturer marking eauip ment or materials in conformance with the marking requirements of an API
standard is solely responsihie tt- complying with all the applicable requirements of that standard. APl does not
represent, warrant, or guaran.>2-‘nat such products do in fact conform to the applicable API standard.

Al vigr.'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, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001.

Copyright © 2016 American Petroleum Institute


https://www.stdhive.com/standards/api-spec-15s2016-pdf/

Date of Issue: October 2019
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March 2016

Addendum 1

Section 1.1: The second paragraph shall be changed to the following:

These products consist of a liner with helically wrapped steel or nonmetallic reinforcing elements«and an
outer cover. The helical reinforcing elements shall be a single material. Reinforcement tapes, v.ith cither
metal wire or non-metallic reinforcement fibers and a matrix material, are considered single muter.al.
Additional nonhelical reinforcing elements are acceptable. The spoolable reinforced line.pipe u. der this
specification is capable of being spooled for storage, transport, and installation. For offshor. ‘use ar.ditional
requirements may apply and are not within the scope of this document.

Section 2: The first paragraph shall be changed to the following:

The following referenced documents are indispensable for the application of \»is nocument. For dated
references, only the edition cited applies. For undated references, the 'a.es. eaition of the referenced
document applies (including any addenda/errata).

Section 2: The following normative references shall be added:

APl Recommended Practice 17B, Recommended Practice for.Fle vibl:: Pipe

ASTM F2905, Standard Specification for Black Crosslinker:-Poly ~thylene (PEX) Line Pipe, Fittings and Joints
for Oil and Gas Producing Applications

ISO 23936-1, Petroleum, petrochemical and natural gas industries — Non-metallic materials in contact with
media related to oil and gas production — P¢.t.1. The:moplastics

NORSOK M-710, Qualification of Non-metllic. Sealing Materials and Manufacturers

PPI TR-19, Chemical Resistance of Ti er1. aplastics Piping Materials

Section 2: The following normat’ve .eferences shall be removed:

ASTM F876, Standard Speci.’ation for Crosslinked Polyethylene (PEX) Tubing

ASTM F2619-13, Standed S pecification for High Density Polyethylene (PE) Line Pipe

Section 3.1.7: Ti> = fo.awing NOTE shall be added:

NOTE In this document, “batch” refers to manufactured product; “lot” refers to raw material components.
Secun 5.2 16: The following NOTE shall be added:

NOT. . This includes, but not limited to, S-GRE, RTP, and S-GRE and RTP structures lined with PEX.
Cection 4.2.1.2: The 3™ paragraph shall be changed to the following:

PPl TR-19 may be used as a screening tool for evaluating fluid compatibility. ISO 23936-1 and NORSOK
M-710 provide a methodology for performing fluid compatibility testing.
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Section 5.2.1: The following paragraph shall be added after the 2" paragraph of the section:

All qualification tests from 5.2, 5.4, 5.5, and 5.7 shall be carried out on spool pieces comprising the basic
pipe body, together with one or more types of end-fitting.

Section 5.2.3.1: The following paragraph shall deleted:

All qualification tests from 5.2, 5.4, 5.5, and 5.7 shall be carried out on spool pieces comprising the basic
pipe body, together with one or more types of end-fitting.

Section 5.2.3.3: The section shall be changed to the following:
The MPR of the PFR as calculated in 5.2.5 shall be confirmed by burst pressure testing on at 1vast five
specimens in accordance with 5.2.3.5. The 97.5 % lower prediction bound of the set of burst £pec.mens

shall be calculated using the Student's t-distribution. For the MPR to be confirmed, the c7icu.atea 7.5 %
lower prediction bound shall be greater than or equal to MPR/Fd. No single test specimer: ~hai e below

MPR/Fd. Refer to Annex J for the 97.5 % lower prediction bound calculation methodolcgy.

Section 5.2.4: The 2™ paragraph shall be changed to the following:

The manufacturer shall be required to test all PVs within each product family. .1l s shall be qualified by
burst pressure testing on at least five specimens in accordance with 5.2.3... Th > 97.5 % lower prediction
bound of the set of burst specimens shall be calculated using the Studznt's t-cistribution. For the PV to be
qualified, the calculated 97.5 % lower prediction bound shall be grecte than or equal to MPR/Fd. Refer to
Annex J for the 97.5 % lower prediction bound calculation methzdolcqy. The permissible failure modes
shall be in accordance with 5.2.3.4.

Section 5.2.5: The second to the last paragraph shall be chang>d 10 the following:

If operating conditions are outside these baseline condition.; <.n engineering assessment shall be conducted.
Section 5.3.1: The 1% paragraph shall be changed t. the following:

The MPR shall be based on a design factor a, plic . to the long-term hydrostatic pressure of the pipe.

Section 5.3.1: The following paragraph si.all e added as the 4" paragraph:

All qualification tests from 5.3, 5.4,°5.5, cnd 5.7 shall be carried out on spool pieces comprising the basic pipe
body, together with one or mare t,pe 5 of end-fitting.

Section 5.3.3.1: The follewing .t paragraph shall be deleted (it was moved to 5.3.1):

All qualification tests from < 3, 5.4, 5.5, and 5.7 shall be carried out on spool pieces comprising the basic pipe
body, together with ¢ne or more types of end-fitting.

Section 5.3.6: 1.2 second to the last paragraph shall be changed to the following:

If o ~rauna ~onditions are outside these baseline conditions, an engineering assessment shall be conducted.
Sec.9n 5.4.2.1: The section shall be changed to the following:

¥ field-fittings are used for testing according to 5.2 or 5.3.3, the field-fittings are considered to be qualified.

Testing in accordance with 5.4.3 is still required. The only permissible mode of failure when qualifying the
field-fittings shall be tensile rupture of the reinforcement.
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Section 5.4.2.2: The section shall be changed to the following:

Where laboratory test fittings are used in 5.2 or 5.3.3, testing shall be performed in accordance with 5.2.4 or
5.3.5 using field-fittings to confirm that the field-fittings do not adversely affect the MPR. The only permissible
mode of failure when testing is performed using laboratory fittings shall be tensile rupture of the reinforcement,
and testing in accordance with 5.4.3 is still required.

Section 5.4.4: The section shall be changed to the following:

The manufacturer shall specify the allowable temperature cycling range. The manufacturer shall conduct
tests on the highest pressure class of the product family using two samples of the smallest and two samples
of the largest pipe diameter in the sequence described below:

a) condition the pipe specimen and the connector to the connector’'s lowest allowable i staiation
temperature and maintain for a minimum of 2.5 hours;

b) at this temperature, install the fittings in accordance with the manufacturer’s written instru ~tions;

c) condition the specimen to the MAOT and maintain for a minimum of 2.5 hours;

d) condition the specimen to the specified lower test temperature (MAOT minus allow: ble temperature
cycling range) and maintain for a minimum of 2.5 hours;

e) repeat steps b and c for a total of three cycles;

f) condition the sample at ambient temperature for 2.5 hours minimuin; and

g) perform a leak test at a minimum pressure of 1.5x the NPR fz.-a i.;inimum of two minutes at ambient
conditions where there shall be no leakage in two minutes to nas: this test.

For bonded pipe constructions, visual examination of the nipe following this test shall show no disbanding.

NOTE The maximum and minimum installation temperatu. >-:nay be different than the maximum and minimum
operating temperature.

Section 5.5.1: The 3" paragraph shall be changau+» the following:

Rapid decompression testing shall be cor Juctiid at the highest nominal pressure rating and the maximum
design temperature of the product family . Tesung shall be performed in accordance with the laboratory test
method outlined in Annex C to demcastrate that the design of pipe and fittings is such that there is no
collapse, disbondment, blistering; and r cover blow off.

Section 5.5.2.1: The sectioi® shai e changed to the following:

The operating MBR sh. 'l be specified by the manufacturer. This MBR shall be confirmed by:

— Nonmetallic ren.‘orced pipe shall be subjected to 1000-hour testing in accordance with 5.3.5.2

— Steel reiniarced pipe shall be short-term burst tested in accordance with 5.2.3.5 using two test
specimens o, steel reinforced pipe; each burst pressure shall be greater than or equal to MPR/F .

The n.anufa sturer shall conduct tests on the PFR and on the highest pressure class of the product family
usii.a twu samples of the smallest and two samples of the largest pipe diameter.

The samples shall be tested by being held in a suitable fixture and maintained at the operating MBR during
the test. Retesting shall be in accordance with 5.8.
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Section 5.5.2.3: The 1% paragraph shall be changed to the following:

The effect of handling and spooling on pipe performance shall be demonstrated by conditioning two PFR
samples with 10 bending cycles to the operating MBR and confirmed by means of a burst test in accordance
with 5.2.4 for steel-reinforced pipe or a 1000-hour test in accordance with 5.3.5.2 for nonmetallic reinforced
pipe. Retesting shall be in accordance with 5.8.

Section 5.5.2.4: The 1% paragraph shall be changed to the following:

If respooling is allowed, precondition two PFR samples to the manufacturer's stated number of allowable
bending cycles to the applicable respooling MBR, and confirm by means of a burst test in accordance with
5.2.3.5 for steel-reinforced pipe or a 1000-hour test in accordance with 5.3.5.2 for nonmetallic-reinforced
pipe. Retesting shall be in accordance with 5.8.

Section 5.5.3: The 2" paragraph shall be changed to the following:

Two samples shall be conditioned at the allowable axial tension load with no internal pre=sture for 1 hour
minimum, followed by 1000-hour testing in accordance with 5.3.5.2 for nonmetalli~-reinforced pipe. For
steel-reinforced pipe, two test specimens shall be short-term burst pressure tes‘eu in accordance with
5.2.3.5 and each burst pressure shall be greater than or equal to MPR/F4. Retesting call be in accordance
with 5.8.

Section 5.5.4: The section shall be changed to the following:
External load performance shall be characterized on the PFR using \STM D2412.
Section 5.6: The 3" paragraph shall be changed to the follov:ing:

Material changes in accordance with Table 3 shall be accompanied by a technical justification of the effect
of the change, together with partial requalificatior ac-~ording to Section 12 of ASTM D2992-12 for
nonmetallic reinforced pipe, except that the distributior. of iours to failure shall be a minimum of three points
between 100 hours and 999 hours for one set, and mirumum of three points greater than 2000 hours for
the second set; and burst testing according to 5.2.5 for steel-reinforced pipe. The technical justification shall
include documented consideration of whelor the change would adversely affect the results of any of the
qualification tests required by this speci.’catiun; if this cannot be determined by analysis, the relevant
qualification tests shall be repeateu in addition to the partial requalification. If samples fail to pass this test
the manufacturer can choose to retest 1 accordance with 5.8. If the retest samples fail to pass, the changes
shall require full qualification according 10 5.3.3 or 5.2.3.

Section 5.6: The 4™ paragrap’ shall be changed to the following:
Changes to the liner ar cover ¢ s described in Table 3 shall also require accelerated life testing of the end-

connection system in «.~cordance with 5.4.3 as a minimum. Color changes are acceptable changes with
technical justific. tion (including chemical compatibility with the new color) and partial requalification.
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Table 3: The “Liner/Cover” Acceptable Changes shall be changed to the following:

Table 3—Acceptable Changes with Technical Justification and Partial Requalification

Any change in the qualified polymer compound except by replacement with the
same compound from a different vendor.

Color changes.
Liner/Cover A design change in thickness of liner or cover.

Compounds not part of the PFR qualification process shall also be tested in
accordance with 5.7, unless specifically exempt by the technical justification. All
compounds shall be qualified in accordance with Section 4.

Any Acceptable Change shall also be tested in accordance with 5.4.3, and, unless
specifically exempt by the technical justification, with other tests from 5.4 and 5.

Material supplier

Supplier's grade and specification
Reinforcement
Filament diameter

Tow size/configuration

Material supplier

Grade
Reinforcement Matrix and

Adhesives Thermoset curing system manufacturer

Thermoset curing system grade

Thermoset Ty

Transfer of manufacture from one uiant t¢ another or additional manufacturing lines or
Manufacturing locations.
Transfer from prototype to equivalent commercial production manufacturing.

Section 5.7.3: The 1%t paragraph shall be chaiige to the following:

The manufacturer shall quote the impac* er. 25y resistance of the pipe at minimum installation temperature.
Two pipe samples shall be impacted 1ccurding to the applicable sections of ASTM D2444 using Tup B or
an equivalent test method. Follow.»2 ‘'mpact testing, the impact energy resistance of the pipe shall be
confirmed by means of 1000-kou: testing in accordance with 5.3.5.2 for nonmetallic-reinforced pipe. For
steel-reinforced pipe, the twi tect specimens shall be short-term burst pressure tested in accordance with
5.2.3.5, and each burst press.re shall be greater than or equal to MPR/Fd. Retesting shall be in accordance

with 5.8.
Section 5.7.4: Thz -ection _hall be changed to the following:

The manufacturer chall measure and quote the axial thermal expansion coefficient of the pipe measured
over a teriperature range of at least 50 °F (28 °C). The pipe test sample shall be a minimum length of 6x
the.pire (iameter. Pipe test samples may be pre-conditioned. Measurements shall be conducted
unprezsuriz.d and at the NPR. For applications where OD clearance is critical, the hoop thermal expansion
cccfficient sliall also be determined. The manufacturer shall also conduct a two-sample test on the smallest
axd lergest pipe diameter for the highest pressure class of each product family.

saction 6.4.3: The 2" paragraph shall be changed to the following:

The pressure should be gradually increased, at a rate not greater than specified in the manufacturer's test
procedure, to no greater than 110% of the nominal test pressure and constant volume maintained until the
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pressure stabilizes. The pressure shall be considered stabilized when the pressure drop is less than 5% in
a 1-hour period. Pressure should then be increased to between the nominal test pressure and 110% of the
nominal test pressure and maintained for a minimum of one hour, during which time there shall be no
leakage or other signs of deterioration. Alternative test procedures are acceptable if agreed between the
purchaser and the manufacturer.

Annex C: The 1% paragraph shall be changed to the following:

In gas or multiphase service, gases will diffuse through the liner and may accumulate at interfaces within
the pipe structure. This local accumulation may result in liner collapse, material blistering, multilayer
disbondment, or cover rupture. Through a combination of analysis and testing, the manufacturer shan
demonstrate that none of the following occur: liner collapse, material blistering, multilayer disbondmcnt, or
cover rupture. Testing shall be by the following method.

Annex C: Section C.1.2 shall be changed to the following:

Each specimen shall be uniquely identified with a laboratory specimen number, traceak'e to the production
run.

Annex C: Section C.2.5 shall be changed to the following:

Remove the specimen from the equipment and remove the end-fittings. Viscally examine the pipe sample
for cover rupture and liner collapse. Dissect the sample and visually irspect 1ur evidence of disbondment
between layers and blistering. Record the results of testing.

Annex D: Section D.4.2 shall have the following sentence acded ‘o th 2 end of the 15 paragraph:
The manufacturer should provide guidance regarding conrecicrs i bends during installation and operation.
Annex G: Section G.3.3: The 3 paragraph shall be chany =4 to the following:

To confirm there is no degradation in pipe streratt. due to the allowable number of cycles, precondition at
least two pipe specimens with field-fittings to*he anc vable number of cycles at the MAOT and successfully
pass a short-term burst pressure test in ar.ce "daiice with 5.2.3.5 for steel-reinforced pipe, or pass a 1000-
hour constant pressure test accordirig t¢ 5.3'5.2 for non-metallic-reinforced pipe. Retesting shall be in
accordance with 5.8. This proof is on'v rcquired at one pressure which shall be taken between 10,000 and
1 million cycles along the established -egression curve and shall not be required for all applications once
established.
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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.

The verbal forms used to express the provisions in this specification are as follows:
— the term “shall” denotes a minimum requirement in order to conform to the specification;

— the term “should” denotes a recommendation or that which is advised but not required in order to contcrm .o the
specification;

— the term “may” is used to express permission or a provision that is optional; and
— the term “can” is used to express possibility or capability.

This document was produced under API standardization procedures that ensi:== criopriate notification and
participation in the developmental process and is designated as an API sta. darc Questions concerning the
interpretation of the content of this publication or comments and questions concerni.'y the procedures under which
this publication was developed should be directed in writing to the Dunctor of Standards, American Petroleum
Institute, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 2290, Requests for permission to reproduce
or translate all or any part of the material published herein should also k2 ad Iressed to the director.

Generally, API standards are reviewed and revised, reaffirmed._or vithdrawn at least every five years. A one-time
extension of up to two years may be added to this review cycle Status of the publication can be ascertained from the
API Standards Department, telephone (202) 682-8000. A cata:cy of API publications and materials is published
annually by API, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001.

Suggested revisions are invited and should be sutm.fteu to the Standards Department, API, 200 Massachusetts
Avenue, NW, Suite 1100, Washington, DC 20007, s.anaards@api.org.
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Spoolable Reinforced Plastic Line Pipe

1 Scope

1.1 Coverage

This specification provides requirements for the manufacture and qualification of spoolable reinforced plastic line pipe
in oilfield and energy applications including transport of multiphase fluids, hydrocarbon gases, hydrocarbon liquids,
oilfield production chemicals, and nonpotable water. Also included are performance requirements for materials, pipe,
and fittings.

These products consist of a liner with helically wrapped steel or nonmetallic reinforcing elements and an outer cover.
The helical reinforcing elements shall be a single material. Reinforcement tapes, with either metal wire or non-
metallic reinforcement fibers and a matrix material, are considered single material. Additional nonhelical reinforcing
elements are acceptable. The spoolable reinforced line pipe under this specification is capable of being spooled for
storage, transport, and installation. For offshore use, additional requirements may apply and are not within the scope
of this document.

This specification is confined to pipe and end-fittings and couplings and does not relate to other system components
and appurtenances. Where other system components (e.g. elbows, tees, valves) are of conventional construction
they will be governed by other applicable codes and practices.

1.2 Application of the APl Monogram

If the product is manufactured at a facility licensed by API and it is intended to be supplied bearing the API
Monogram, the requirements of Annex A apply.

2 Normative 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 applies
(including any addenda/errata).

APl Recommended Practice 17B, Recommended Practice for Flexible Pipe

API Specification Q1, Specification for Quality Management System Requirements for Manufacturing Organizations
for the Petroleum and Natural Gas Industry

API Specification 15LE, Specification for Polyethylene Line Pipe (PE), 4th Edition
API Specification 17J, Specification for Unbonded Flexible Pipe, 4th Edition

API 1104, Standard for Welding Pipelines and Related Facilities

ASME 1B31.3, Process Piping

ASME BPVC, Section IX, Welding and Brazing Qualifications

ASTM 2 A370, Standard Test Method and Definitions for Mechanical Testing of Steel Products

1 American Society of Mechanical Engineers, Two Park Avenue, New York, New York, 10016-5990, www.asme.org.

2 American Society for Testing and Materials International, 100 Barr Harbor Drive, West Conshohocken, Pennsylvania 19428-
2959, www.astm.org.





