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SPECIAL NOTES

API publications necessarily address problems of a general nature. With respect to partic-
ular 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 fed-
eral laws.

Information concerning safety and health risks and proper precautions with respect to par-
ticular materials and conditions should be obtained from the employer, the manufacturer 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 prod-
uct covered by letters patent. Neither should anything contained in the publication be con-
strued as insuring anyone against liability for infringement of letters patent.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least
every five years. Sometimes a one-time extension of up to two years will be added to this
review 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 Upstream Segment [telephone
(202) 682-8000]. A catalog of API publications and materials is published annually and
updated quarterly by API, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC
20001.

This document was produced under API standardization procedures that ensure appropri-
ate notification and participation in the developmental process and is designated as an API
standard. Questions concerning the interpretation of the content of this standard or com-
ments and questions concerning the procedures under which this standard was developed
should be directed in writing to the standardization manager, American Petroleum Institute,
200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001. Requests for permis-
sion to reproduce or translate all or any part of the material published herein should also be
addressed to the general manager.

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 anyone 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 API standard.

All rights reserved. No part of this work may be reproduced, stored in a retrieval system, or
transmitted by any means, electronic, 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 © 2001 American Petroleum Institute Doc u m e nts
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FOREWORD

a. This specification is under the jurisdiction of the American Petroleum Institute Subcom-
mittee on Fiberglass and Plastic Tubulars.

b. The purpose of this specification is to provide standards for low pressure fiberglass line
pipe and fittings for use in conveying produced fluids including oil, gas, nonpotable water
and mixtures thereof in the oil and gas producing industries.

c. Nothing in this specification should be interpreted as indicating a preference by the com-
mittee for any material or process or as indicating equality between the various materials or
processes. In the selection of materials and processes, the purchaser must be guided by his
experience and by the service for which the pipe is intended.

d. 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 them; however, 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 any federal, state, or municipal regulation with which this
publication may conflict.

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

f. Appendix F, "Marking Requirements for Monogram Licensees," has been intentionally
removed. See API Specification Q1 (Annex A) or the API website for information pertain-
ing to the API Monogram Program and use of the API Monogram on applicable products.

g. Suggested revisions are invited and should be submitted to the standardization manager,
American Petroleum Institute, 200 Massachusetts Avenue, NW, Suite 1100, Washington,
DC 20001.

Attention Users of this Publication: Portions of this publication have been changed from
the previous edition. In some cases the changes are significant, while in other cases the
changes reflect minor editorial adjustments. Since the document was significantly re-for-
matted from the previous edition, no attempt was made to indicate the location of changes
with bar notations.
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Specification for Low Pressure Fiberglass Line Pipe and Fittings

1 Scope
1.1 COVERAGE

This specification covers filament wound (FW) and cen-
trifugally cast (CC) fiberglass line pipe and fittings for pipe in
diameters up to and including 24 in. in diameter and up to and
including 1000 psig cyclic operating pressures. In addition, at
the manufacturer’s option, the pipe may also be rated for
static operating pressures up to 1000 psig. It is recommended
that the pipe and fittings be purchased by cyclic pressure rat-
ing. The standard pressure ratings range from 150 psig to 300
psig in 50 psig increments, and from 300 psig to 1000 psig in
100 psig increments, based on either cyclic pressure (ref.
5.5.1) or static pressure (ref. 5.5.2). Quality control tests,
hydrostatic mill tests, dimensions, weights, material proper-
ties, physical properties, and minimum performance require-
ments are included.

1.2 UNIT CONVERSION

A decimal/inch system is the standard for the dimensions
shown in this specification. Nominal sizes will continue to be
shown as fractions. For the purposes of this specification, the
fractions and their decimal equivalents are equal and inter-
changeable. Metric conversions are described in Appendix G.

1.3 SUGGESTIONS FOR ORDERING API LOW
PRESSURE FIBERGLASS LINE PIPE AND
FITTINGS

1.3.1  In placing orders for line pipe to be manufactured in
accordance with API Specification 15LR, the purchaser may
specify the following on the purchase order:

Specification API Specification 15LR
Quantity

Pressure Rating Par. 1.1

Process of Manufacture Par. 3.1

Resin System Par. 3.2

Nominal Size or Outside Diameter Table 1 and 2

Length Par. 7.1.2

Pipe Ends Par. 8.1

Delivery Date and Shipping Instructions

1.3.2 Attention is called to the following paragraphs which
may require agreement between the purchaser and the manu-
facturer:

Par 5.4
Appendix H, Par. H.4

Service Factors
Disposition of Rejected Product

1.3.3 The purchaser should also state on the purchase order
his requirements concerning the following stipulations which
are optional with the purchaser:

Degree of Cure Par. 4.4
Physical Properties Par. 5.1
Static Pressure Rating Par. 5.5.2
Pipe Drawings Par. 8.2
Purchaser Inspection Par. 8.6

2 References
2.1 REFERENCES STANDARDS

This specification includes by reference, either in total or
in part, the following APL, industry and government stan-
dards. Where a specific edition of a standard is referenced, it
was the latest edition available for review by the API Sub-
committee on Fiberglass and Plastic Tubulars at the time this
edition was printed. Subsequent revisions are subject to API
subcommittee review prior to acceptance as a referenced
standard to this specification.

API
Std 5B Specification for Threading, Gaging, and
Thread Inspection of Casing, Tubing, and
Line Pipe Threads, Latest Edition
RP 5B1 Recommended Practice for Threading,
Gauging, and Thread Inspection of Cas-
ing, Tubing, and Line Pipe Threads, Latest
Edition
ANSI!
B16.5 Pipe Flanges and Flanged Fittings NPS 1/
2 Through NPS 24, 1996
ASTM?
C 582 Standard Specification for Contact-Molded
Reinforced Thermosetting Plastic (RTP)
Laminates for Corrosion Resistant Equip-
ment, 1995
D 1599 Test Method for Short-Time Hydraulic
Failure Pressure of Plastic Pipe, Tubing
and Fittings, 1995
D 1694 Specification for Threads for Reinforced
Thermosetting Resin Pipe, 1995
D 2105 Test Method for Longitudinal Tensile Prop-

erties of Reinforced Thermosetting Plastic
Pipe and Tube, 1990

1 American National Standards Institute, 1430 Broadway, New York,
New York 10018.
2ASTM, 100 Barr Harbor Drive, West Conshohocken, Pennsylvania
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2 API SPECIFICATION 15LR

D 2143 Test Method for Cyclic Pressure Strength
of Reinforced, Thermosetting Plastic Pipe,
1994

Test Method for External Loading Proper-
ties of Plastic Pipe by Parallel-Plate
Loading, 1996

Test Method for External Pressure Resis-
tance of Reinforced Thermosetting Resin
Pipe, 1993

Test Method for Beam Deflection of Rein-
forced Thermosetting Plastic Pipe Under
Full Bore Flow, 1995

Procedure A and B; Method for Obtaining
Hydrostatic Design Basis for Reinforced
Thermosetting Resin Pipe and Fittings,
1991

Method for Determining Dimensions of
Reinforced Thermosetting Resin  Pipe
(RTRP) and Fittings, 1991

D 2412

D 2924

D 2925

D 2992

D 3567

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.

2.3 EQUIVALENT STANDARDS

Other nationally or internationally recognized standards
shall be submitted to and approved by API for inclusion in
this specification prior to use as equivalent standards

3 Process of Manufacture and Materials
3.1 PROCESS OF MANUFACTURE

Pipe furnished to this specification shall be produced by the
centrifugal casting (CC) or filament winding (FW) methods.

3.2 MATERIAL

The reinforced wall of pipe and fittings shall consist of
thermosetting polymers reinforced with glass fibers. Accept-
able polymers are epoxy resins, polyester resins, and vinyl
ester resins. Couplings, connections, fittings, and adhesives
shall meet the performance properties listed in 5.6 and 5.7
and shall be manufactured by a process and from materials
compatible with the pipe system. They shall at least be
equally resistant to the same fluids and environments as the

pipe.
Note: (1) Other resins and reinforcements shall be considered for

inclusion in this standard when evidence is presented to show that
they are suitable for the applications covered by this standard.

4 Material Properties and Tests
41 GENERAL

Pipe and fittings furnished to this specification shall con-
form to the material requirements listed in 3.2.

4.2 DEGREE OF CURE

Degree of cure shall be determined by differential scanning
calorimetry (DSC) according to Appendix B at a minimum
frequency of once per shift for each resin system used at each
manufacturer’s facility. DSC tests, in accordance with
Appendix B shall also be conducted on fittings at a frequency
of one per 100 units of each size, type or pressure rating. The
Tg shall not be more than 5°C below the minimum values
measured in 5.2.2.1 and 5.7.4.

Manufacturers shall establish these values for each resin
system used.

4.3 METHODS OF MATERIAL ANALYSIS

a. Degree of cure (Tg) shall be determined following the pro-
cedure in Appendix B.

b. Glass-resin ratios shall be determined following the proce-
dures of Appendix A.

4.4 FREQUENCY OF TESTS

The manufacturer shall supply a report showing the degree
of cure (Tg) per 4.2 and 4.3 at the frequency required by 6.1.4
for pipe. Samples for material analysis shall be taken from
production runs.

5 Physical Properties and Tests
5.1 PHYSICAL PROPERTIES

Pipe furnished to this specification shall conform to physi-
cal property requirements in 5.3. Certain other properties do
not have specified requirements but are nevertheless import-
ant in piping system design. The manufacturer shall perform
the tests shown in 5.1a-5.1h as well as prepare all test reports
in compliance with the applicable ASTM standard. These
results shall be available upon request.

a. Long-term hydrostatic strength cyclic at 150°F. ASTM D-
2992 Procedure A.

Long-term hydrostatic strength static at 150°F or higher.
Additionally, ASTM D-2992 Procedure B, at 150°F or higher
when static rating is desired.

b. Thermal Coefficient of Expansion. Per the manufacturer’s
written procedure.

c. Axial Tensile Modulus of Elasticity. ASTM D-2105

d. Parallel Plate Crush. SF at 5% deflection, ASTM D-2412,
for products with OD/t ratios greater than 20.

Note: (2.) Vinyl ester resins are defined in ASTM C 582.

e. Ultimate Axial Tensile Strength. ASTM D?&)é uments
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f. Hydrostatic Collapse Pressure. ASTM D-2924.

g. Short-time Hydraulic Failure Pressure of Plastic Pipe,
Tubing, and Fittings. ASTM D-1599.

h. Beam bending modulus to determine pipe support spacing
at 73.4°F and 150°F or maximum rated temperature when
determined in accordance with ASTM D-2925.

5.2 FREQUENCY OF TESTS

Pipe furnished to this specification shall be tested by the
manufacturer as follows:

5.21 The short-term test which shall be performed at
ambient temperature at the minimum frequency of one per lot
as defined in 6.1.2 shall be one of the following:

a. Short-time hydrostatic failure pressure per ASTM D-
1599.

b. Cyclic Pressure Strength (short-term) per ASTM D-2143
for 750 cycles minimum.

5.2.2 One long-term cyclic hydrostatic regression test to
determine the hydrostatic design basis (HDB) shall be per-
formed at 150°F! on pipe manufactured by each process
which contains no significant product characteristic differ-
ences such as listed in Appendix E. The tests shall be con-
ducted as follows:

INote: When pipe is to be rated for temperatures higher than 150°F,
the tests shall be conducted at the higher temperature.

5.2.2.1 Initial Tests

Long-term cyclic hydrostatic pressure tests shall be in
compliance with ASTM D-2992 Procedure A. Any ASTM D
2992 test started after the effective date of this Seventh Edi-
tion of API Specification 15LR shall have DSC (Differential
Scanning Calorimetry) data on each test sample in accor-
dance with Appendix B.

5.2.2.2 Regqualification Tests for Pipe and Prime
Connection and Fittings

Changes as described in Appendix E for previously quali-
fied systems shall require the following minimum tests:

The long-term cyclic and static (if used) LTHS shall be
verified at 150°F, or higher temperature if so rated, after any
changes described in Appendix E by conducting the abridged
tests required by Section 12 of ASTM D 2992 Procedure A
and/or B (as required) (free-end). Test samples shall be
assembled by the manufacturer’s documented joining proce-
dure. Test samples shall be a size no smaller than 2 in. nomi-
nal diameter. The same outside diameter to reinforced wall
ratio (D/t) used in original qualification tests shall apply for
requalification.

5.2.2.21 Requalification Tests for Other

Components

The requalification tests of 5.7 shall be repeated after any
change as described in Appendix A.

5.2.3 Impact Resistance

The impact resistance of 2 in. through 6 in. pipe with cyclic
pressure ratings of 300 psi and less shall be tested initially
following the procedure in Appendix C.

5.3 MINIMUM PROPERTIES

The minimum performance properties for tests specified in
5.2 are:

a. Pipe shall hold for one minute a minimum hydrostatic
pressure of 4.0 times its calculated cyclic operating pressure
without failure when tested as per 5.2.1a.

b. Pipe shall have a minimum short-term cyclic pressure life
of 750 cycles when tested at a pressure equal to or greater
than the lower confidence limit on the long-term cyclic
hydrostatic pressure regression line when back calculated to
750 cycles.

c. The hydrostatic design basis (HDB) extrapolated to 150
million cycles shall equal or exceed the manufacturer’s pub-
lished value current at the time of purchase.

d. All 2 in. through 6 in. pipe with cyclic pressure ratings of
300 psig or less shall have impact resistance which exceeds
the requirements of Appendix C.

Note: This test is not considered applicable for other pipe.

5.4 SERVICE FACTORS
The maximum recommended service factors are:

a. 1.0 for the long-term cyclic HDB at 150 x 100 cycles.

b. 0.67 for the 95% lower confidence limit (LCL) of the
long-term hydrostatic strength (LTHS) at 20 years per ASTM
D 2992 Procedure B at 150°F or higher.

5.5 PRESSURE RATING

5.5.1 Cyclic Pressure

The cyclic pressure rating for a pipe shall be calculated by
using Equation 1 below and the hoop stress values deter-
mined by the long-term cyclic test listed in 5.2.2.1.

25

P,
D

Equation 1
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4 API SPECIFICATION 15LR

P. = Specification 15LR standard internal cyclic
pressure rating, psi

S. = hoop stress = HDBc at 150 x 106 cycles x ser-
vice factor, psi

t = minimum reinforced wall thickness, inches

D = average diameter (OD —t) or (ID + t), inches
Where: ID is the inner diameter of the rein-
forced wall, and OD is the outside diameter of
the reinforced wall.

HDB_, = Hydrostatic Design Basis, cyclic, psi

5.5.2 Static Pressure

Additionally, a static pressure rating shall be determined by
testing the pipe per ASTM D 2992 Procedure B at a tempera-
ture of 150°F or higher, if static pressure rating is to be used.
The static pressure rating shall be calculated by using Equa-
tion 2:

28.t

P, = 0.67 - Equation 2

s

Where:
0.67 is a service factor
Py = Static pressure rating, psi

Ss = 95% Lower Confidence Limit (LCL) of the
Long-Term Hydrostatic Strength (LTHS) at 20
years per ASTM D 2992 Procedure B at 150°F
or higher, psi

t = minimum reinforced wall thickness, inches

D = average diameter (OD —t) or (ID + t), inches
Where: O.D. is the inner diameter of the rein-
forced wall and O.D. is the outside diameter of
the reinforced wall.

Note: Except as indicated above, all references to HDB in this speci-
fication refer to the cyclic HDB, and all piping shall be given pres-
sure ratings on the cyclic basis.

5.5.3 Scaling

Pressure scaling

on the test and shall be valid up to and including the test tem-
perature. Additional regression tests as defined above may
conducted. If additional regression tests as defined above are
conducted, the following rules apply:

a. Pressure ratings at temperatures between the test tempera-
tures shall be based on a linear interpolation between the
closest two temperatures at which tests have been conducted.
No extrapolation beyond the temperatures at which data is
available is allowed. The pressure rating below the lowest
temperature at which data is available shall be based on the
lowest temperature at which data is available.

b. The Specification 15LR Standard Pressure Rating shall be
at 150°F. This rating shall be based on data at 150°F if avail-
able, otherwise, this rating shall be interpolated from data
above and below 150°F.

¢. The proof test pressure shall be based on the Specification
15LR Standard Pressure Rating.

5.6 QUALIFICATION REQUIREMENTS FOR
FITTINGS

Fittings, couplings, connections and adhesives shall meet
the following performance requirements when tested with
unrestrained ends in accordance with 5.7.

a. Each component and its field-jointed configuration shall
sustain a short-time hydrostatic pressure of at least four (4)
times its cyclic rated pressure or three (3) times its static rated
pressure for one minute without visible weeping or leakage.
b. Each component shall meet or exceed the cyclic or static
test requirements of 5.7.3.

5.7 QUALIFICATION TESTS FOR FITTINGS,
COUPLINGS, AND CONNECTIONS

5.7.1 Test Specimens

Test specimens shall include at least one fitting in each
configuration [for example, 45 degree and 90 degree elbow,
tee, flange, coupling (includes integral coupling), etc.]
joined to pipe sections at least 18 inches long or 2 diame-
ters, whichever is longer, using the joining method, design,
and adhesive intended for field assembly. Specimen diame-
ters for test in each configuration shall include the maxi-
mum product size in each pressure class and each method of
manufacture. In addition, smaller sizes in the pressure rating
shall be tested as follows:

Pressure ratings for diameters and wall thicknesses other Product Size Range Test Size
than those tested shall be determined as follows: (inches) (inches)
* For cyclic pressures use equation 1, 1,112,2,215,3 3
 For static pressures use equation 2. 4,5,6 6
Temperature scaling 8,10, 12 12
If only one regression as defined above is conducted, the 14, 16 16
Specification 15LR Standard Pressure Rating shall be based 18,20, 24 24 Docu ments
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