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Underwriters Laboratories Inc. (UL)
333 Pfingsten Road
Northbrook, IL 60062-2096

UL Standard for Safety for Nonmetallic Underground Piping For Flammable Liquids, UL 971

First Edition, Dated October 30, 1995

Revisions: This Standard contains revisions through and including March 2, 2006.

Summary of Topics

These revisions are being issued to correct the requirements that were published on February
22, 2006. Corrections to paragraphs 15A.12 and 15A.13 are being published to delete the
references to reverse extrapolations.

UL Standards for Safety are developed and maintained in the Standard Generalized Markup Language
(SGML). SGML -- an international standard (ISO 8879-1986) -- is a descriptive markup language that
describes a document’s structure and purpose, rather than its physical appearance on a page. Due to
formatting differences resulting from the use of UL’s new electronic publishing system, please note that
additional pages (on which no requirements have been changed) may be included in revision pages due
to relocation of existing text and reformatting of the Standard.

Text that has been changed in any manner is marked with a vertical line in the margin. Changes in
requirements are marked with a vertical line in the margin and are followed by an effective date note
indicating the date of publication or the date on which the changed requirement becomes effective.

The revisions dated March 2, 2006 include a reprinted title page (page1) for this Standard.

The UL Foreword is no longer located within the UL Standard. For information concerning the use and
application of the requirements contained in this Standard, the current version of the UL Foreword is
located on ULStandardsInfoNet at: http://ulstandardsinfonet.ul.com/ulforeword.html

The master for this Standard at UL’s Northbrook Office is the official document insofar as it relates to a
UL service and the compliance of a product with respect to the requirements for that product and service,
or if there are questions regarding the accuracy of this Standard.

UL’s Standards for Safety are copyrighted by UL. Neither a printed copy of a Standard, nor the distribution
diskette for a Standard-on-Diskette and the file for the Standard on the distribution diskette should be
altered in any way. All of UL’s Standards and all copyrights, ownerships, and rights regarding those
Standards shall remain the sole and exclusive property of UL.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise
without prior permission of UL.

Revisions of UL Standards for Safety are issued from time to time. A UL Standard for Safety is current
only if it incorporates the most recently adopted revisions.

UL provides this Standard ″as is″ without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fitness for any purpose.
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In no event will UL be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if UL or an authorized UL representative has been advised of the
possibility of such damage. In no event shall UL’s liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

UL will attempt to answer support requests concerning electronic versions of its Standards. However, this
support service is offered on a reasonable efforts basis only, and UL may not be able to resolve every
support request. UL supports the electronic versions of its Standards only if they are used under the
conditions and operating systems for which it is intended. UL’s support policies may change from
time-to-time without notification.

UL reserves the right to change the format, presentation, file types and formats, delivery methods and
formats, and the like of both its printed and electronic Standards without prior notice.

Purchasers of the electronic versions of UL’s Standards for Safety agree to defend, indemnify, and hold
UL harmless from and against any loss, expense, liability, damage, claim, or judgement (including
reasonable attorney’s fees) resulting from any error or deviation introduced while purchaser is storing an
electronic Standard on the purchaser’s computer system.

If a single-user version electronic Standard was purchased, one copy of this Standard may be stored on
the hard disk of a single personal computer, or on a single LAN file-server or the permanent storage
device of a multiple-user computer in such a manner that this Standard may only be accessed by one user
at a time and for which there is no possibility of multiple concurrent access.

If a multiple-user version electronic Standard was purchased, one copy of the Standard may be stored on
a single LAN file-server, or on the permanent storage device of a multiple-user computer, or on an Intranet
server. The number of concurrent users shall not exceed the number of users authorized.

Electronic Standards are intended for on-line use, such as for viewing the requirements of a Standard,
conducting a word search, and the like. Only one copy of the Standard may be printed from each
single-user version of an electronic Standard. Only one copy of the Standard may be printed for each
authorized user of a multiple-user version of an electronic Standard. Because of differences in the
computer/software/printer setup used by UL and those of electronic Standards purchasers, the printed
copy obtained by a purchaser may not look exactly like the on-line screen view or the printed Standard.

An employee of an organization purchasing a UL Standard can make a copy of the page or pages being
viewed for their own fair and/or practical internal use.

The requirements in this Standard are now in effect, except for those paragraphs, sections, tables, figures,
and/or other elements of the Standard having future effective dates as indicated in the note following the
affected item. The prior text for requirements that have been revised and that have a future effective date
are located after the Standard, and are preceded by a ″SUPERSEDED REQUIREMENTS″ notice.

New product submittals made prior to a specified future effective date will be judged under all of the
requirements in this Standard including those requirements with a specified future effective date, unless
the applicant specifically requests that the product be judged under the current requirements. However, if
the applicant elects this option, it should be noted that compliance with all the requirements in this
Standard will be required as a condition of continued Listing and Follow-Up Services after the effective
date, and understanding of this should be signified in writing.

Copyright © 2006 Underwriters Laboratories Inc.
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An effective date included as a note immediately following certain requirements
is one established by Underwriters Laboratories Inc.

Revisions of this Standard will be made by issuing revised or additional pages
bearing their date of issue. A UL Standard is current only if it incorporates the
most recently adopted revisions, all of which are itemized on the transmittal notice
that accompanies the latest set of revised requirements.
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INTRODUCTION

1 Scope

1.1 These requirements cover primary carrier, secondary containment, integral primary/secondary
containment, normal vent and vapor recovery, nonmetallic pipe, fittings, and systems (products) intended
for use underground in the distribution of petroleum-base flammable and combustible liquids, alcohols,
and alcohol-blended fuels as identified in this standard.

Revised 1.1 effective July 1, 2005

1.2 The piping covered by these requirements is intended to be installed and used in accordance with the
Flammable and Combustible Liquids Code, NFPA 30 and the Standard for Automotive and Marine Service
Station Code, NFPA 30A.

1.3 These requirements cover nonmetallic thermoplastic (flexible) and thermoset (rigid) plastic piping with
manufacturer-supplied fittings for underground use only. The products covered by this standard have
been evaluated for assembly in normal soil applications by qualified persons in accordance with the
manufacturer’s instructions.

Revised 1.3 effective July 1, 2004

1.3.1 The products covered by this standard have not been evaluated for applications in sumps [more
than 12 inches (30.5 cm) from sump wall], as connector pipe (between underground pipe and dispensing
device), aboveground or marine use, or other applications exceeding ambient temperatures of 75°F
(23°C).

Added 1.3.1 effective July 1, 2005

1.4 A product that contains features, characteristics, components, materials, or systems new or different
from those covered by the requirements in this standard, and that involves a risk of fire or of electric shock
or injury to persons shall be evaluated using appropriate additional component and end-product
requirements to maintain the level of safety as originally anticipated by the intent of this standard. A
product whose features, characteristics, components, materials, or systems conflict with specific
requirements or provisions of this standard does not comply with this standard. Revision of requirements
shall be proposed and adopted in conformance with the methods employed for development, revision, and
implementation of this standard.
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2 General

2.1 Units of measurement

2.1.1 If a value for measurement is followed by a value in other units in parentheses, the second value
shall be only approximate. The first stated value is the requirement.

2.2 Undated references

2.2.1 Any undated reference to a code or standard appearing in the requirements of this standard shall
be interpreted as referring to the latest edition of that code or standard.

2.3 Glossary

2.3.1 OPEN SECONDARY CONTAINMENT PIPING SYSTEM – A secondary piping system with ends
normally open at the sump and a minimum rated pressure of 5.0 psig (35 kPa).

Revised 2.3.1 effective July 1, 2004

2.3.2 CLOSED SECONDARY CONTAINMENT PIPING SYSTEM – A secondary piping system with
ends normally closed at the tank and sump with a minimum rated pressure of 50 psig (350 kPa).

Revised 2.3.2 effective July 1, 2004

2.3.3 BARRIER LINER – The thin inner or outer layer of a composite pipe that contains internal fuels,
provides permeation resistance, and protects the outer structural pipe wall from exposure to fuels or
external fluids.

Added 2.3.3 effective July 1, 2004

2.3.4 CHASE PIPE – An underground pipe that is used to route primary carrier, secondary
containment, or integral primary/secondary pipe between storage tanks and containment sumps.
Typically used to extract pipe without excavation and is not considered secondary containment.

Added 2.3.4 effective July 1, 2004

2.3.5 FITTING – A manufacturer-supplied component designed to connect, branch, or terminate pipe
sections and contain liquids. Connections may be threaded, welded, crimped, clamped, compressed,
thermo fused, solvent welded, or adhesive joined. Sump boots are not considered fittings.

Added 2.3.5 effective July 1, 2004

2.3.6 FLEXIBLE PIPING – Pipe with a manufacturer’s recommended minimum bend radius less than or
equal to 6 feet (1.8 m). Typically constructed from thermoplastic materials.

Added 2.3.6 effective July 1, 2004

2.3.7 INTEGRAL – Two or more separate components physically joined together or combined to form a
single part at the manufacturer. Primary and secondary pipe joined in the field with a common fitting is
not considered integral.

Added 2.3.7 effective July 1, 2004

2.3.8 INTEGRAL PRIMARY/SECONDARY PIPE – A single pipe, constructed at the manufacturer, that
combines both primary carrier and secondary containment with an interstitial space that can be
monitored for leakage.

Added 2.3.8 effective July 1, 2004
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2.3.9 METALLIC – Pipe, fittings, or components primarily consisting of metals (typically corrosion-
resistant malleable types such as steel, aluminum, copper, and brass) with or without minor nonmetallic
components (such as gaskets, seals, sleeves or bushings).

Added 2.3.9 effective July 1, 2004

2.3.10 NON-INTEGRAL PRIMARY/SECONDARY PIPE – A pipe system with independent primary
carrier and secondary containment connected in the field with an interstitial space that can be monitored
for leakage.

Added 2.3.10 effective July 1, 2004

2.3.11 NONMETALLIC – Pipe, fittings, or components primarily consisting of nonmetals (typically
polymeric thermoplastics, thermosets or composites) with or without minor metallic components (such
as foils, braids, tapes, sleeves, or bushings).

Added 2.3.11 effective July 1, 2004

2.3.12 NORMAL VENT PIPE – A pipe system intended to transfer displaced gases (air and fluid
vapors) from the top of an underground tank to grade during filling and provide atmospheric pressure
equalization.

Added 2.3.12 effective July 1, 2004

2.3.13 PIPE – A long cylindrical thin-walled structure designed for the intended use of underground
burial and conveying or containing liquids. The pipe structure may be formed from homogenous (single
material), composite (multiple materials mixed together) or integral (individual materials joined as one
component) elements.

Added 2.3.13 effective July 1, 2004

2.3.14 PIPE OR FITTING SIZE – Nominal or trade size (inches or mm) based on inside diameters of
pipe and fittings.

Note – Nominal or trade sizes may not be equivalent to the actual measurements.
Added 2.3.14 effective July 1, 2004

2.3.15 PIPING SYSTEM – A combination of pipes and fittings joined to contain liquids transferred
between a storage tank and sumps or dispensers (primary, secondary, or integral primary/secondary
types) and vapor or air transfer between dispenser or tank to atmosphere (normal vent and vapor
recovery types). The system may be primary, secondary, or an integral primary/secondary type. Also
known as system.

Added 2.3.15 effective July 1, 2004

2.3.16 PRIMARY CARRIER PIPE – Pipe intended to be in continuous contact with the liquid flowing in
a piping system under normal use. Also known as carrier pipe, primary pipe, or product pipe.

Added 2.3.16 effective July 1, 2004

2.3.17 QUALIFIED PERSON – A worker specifically trained by the manufacturer to perform proper
installations of its piping systems in the field in accordance with the specified instructions. The qualified
person is not required to be an employee of the manufacturer.

Added 2.3.17 effective July 1, 2004

2.3.18 RIGID PIPING – Pipe with a manufacturers recommended minimum bend radius greater than 6
feet (1.8 m). Typically constructed from thermoset materials.

Added 2.3.18 effective July 1, 2004
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2.3.19 SECONDARY CONTAINMENT PIPE – Pipe intended to contain the liquid of a piping system
during abnormal use (for example, primary carrier pipe leaks and sump or dispenser spills).

Added 2.3.19 effective July 1, 2004

2.3.20 SUMP – Accessible atmospheric enclosure located underground, typically below a dispenser or
above a tank, and designed to monitor leaks, contain spills and house connector pipe and control
valves.

Added 2.3.20 effective July 1, 2004

2.3.21 UNDERGROUND – Physically located below the surface layer of the earth in contact with soil
(direct burial) or routed in a secondary or chase pipe (indirect burial). Underground does not include
sump use more than 12 inches (30.5 cm) from the sump wall.

Added 2.3.21 effective July 1, 2004

2.3.22 VAPOR RECOVERY PIPE – A pipe system intended to transfer collected gasses (air and fluid
vapors) from a vacuum system to an underground tank during dispensing. Also known as vapor pipe.

Added 2.3.22 effective July 1, 2004

CONSTRUCTION

2A General
Added 2A effective July 1, 2005

2A.1 All materials used in the construction of pipe, fittings or systems shall be suitable for their intended
use with respect to normal (expected use within marked ratings) and abnormal (reasonable foreseeable
misuse) conditions per the required performance tests described in Table 3.1.

2A.2 Metallics used in the construction of pipe, fittings or systems shall be inherently corrosion resistant
(stainless steel, aluminum, brass) or be evaluated as equivalent to coating Designation G90 (galvanized
with minimum 40 percent zinc on all sides) in ASTM A653/A653M, Standard Specification for Steel Sheet,
Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. Metallics
shall not promote dielectric corrosion of dissimilar metals.

2A.3 All nonmetallics used in the construction of pipe, fittings, and systems shall be evaluated for long
term exposure compatibility to air, soil, ultraviolet light and internal and external fluids at maximum 75°F
(23°C) expected use.

2A.4 All gaskets and seals used to contain fluids used in piping systems shall comply with the
performance tests in Table 3.1 plus the applicable requirements for their intended use in the Standard for
Gaskets and Seals, UL 157.

2A.5 All adhesives used to join components in piping systems shall comply with the performance tests
for the system in Tables 3.1 and the requirements for ″Adhesives – Specialized Applications″ specified in
the Standard for Polymeric Materials, UL 746C.

2A.6 All tapes used to join components in piping systems shall comply with the performance tests for the
system in Tables 3.1 and the requirements for the ″Tape Adhesion Test″ specified in the Standard for
Polymeric Materials, UL 746C.
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