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

UL Standard for Safety for Power-Operated Pumps for Anhydrous Ammonia and LP-Gas, UL 51
Ninth Edition, Dated November 4, 2002

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.

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 fithess for any purpose.

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 g\@

possibility of such damage. In no event shall UL’s liability for any damage ever exceed the price pagg\
this Standard, regardless of the form of the claim. ﬁ
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UL will attempt to answer support requests concerning electronic versions of its Stand @§ %w r, this
support service is offered on a reasonable efforts basis only, and UL may not b o _resolve every
support request. UL supports the electronic versions of its Standards onIy f@mey are@ d under the
conditions and operating systems for which it is intended. UL’s su&@aﬁn ollc@ ay ch@@e from
time-to-time without notification. 80 @\“ Q 3
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UL reserves the right to change the format, presentation ﬁrl@\&;;es \?o>rm fdt} ivery methods and
formats, and the like of both its printed and electronic (%t dard@@&hout pr@@w tice.
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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 © 2002 Underwriters Laboratories Inc.
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UL 51

Standard for Power-Operated Pumps for Anhydrous Ammonia and LP-Gas

The first edition was titled Power-Operated Pumps for LP-Gas. The second, third,
and fourth editions were titled Pumps for Anhydrous Ammonia and LP-Gas.

First Edition — March, 1956
Second Edition — September, 1959
Third Edition — November, 1969
Fourth Edition — September, 1972
Fifth Edition — September, 1974
Sixth Edition — March, 1980
Seventh Edition — October, 1992
Eighth Edition — November, 1995

Ninth Edition
November 4, 2002

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.

ISBN 0-7629-0793-2

S
COPYRIGHT © 1974, 2002 UNDERWRITERS LABORATORIES INC. /K@i\é\\)
e
2
dﬂ\?\@
o @9)\’\
&>
@ D
@$© i\/f\
B9 ¢
~O & Q
x(@(@c ié\@ OX\@
@j@” @L» Do
A o
Y g ¥ a4
> A/ > @\[) ®®
T @ I
SRR VLR
RN %
an‘\l - @K '\@
o5 N
Documents

Document Sharing Hub

Full document details: UL 512002


http://www.avadocuments.com/doc/ul-51-2002
http://www.avadocuments.com/doc/ul-51-2002

POWER-OPERATED PUMPS FOR ANHYDROUS AMMONIA AND LP-GAS - UL 51

NOVEMBER 4, 2002

Full document details: UL 512002

No Text on This Page

@@@
@‘/@@
&>
& . ©
@@@’@»@@ P
A Eééﬁ T Al
I Ot o O°
oF - ™ o8
ﬁﬂ@‘@‘ ®®@ . ﬁ\@®
@@ﬁ o °, e
o y @« 0%
Documents

Document Sharing Hub


http://www.avadocuments.com/doc/ul-51-2002
http://www.avadocuments.com/doc/ul-51-2002

NOVEMBER 4, 2002 POWER-OPERATED PUMPS FOR ANHYDROUS AMMONIA AND LP-GAS - UL 51 3

CONTENTS
FOREWORD ... e e e e 4
INTRODUCTION
L S0P it 5
2 GENEIAl .. 5
2.1 COMPONENLS .ttt e e e e e e e 5
2.2 Units of MEASUIEMENT . . . ..ot et e e 6
2.3 Undated referenCes . . ...ttt 6
3 GlOS AN .« it e 6
CONSTRUCTION
A ASSEMDIY .. 7
D Mt EHIAlS . . e 7
6 Bodies, Covers, and Heads . ........ ... 9
S 1= 11T 9
B S PIINGS oottt 10
O BYPASS ValVES . .ot 10
10 Relief Valves . ... 10
11 GUAIOS .ottt e 10
12 Pipe CONNECLONS . . .ottt ettt e e e e e e e e e e e e 11
PERFORMANCE
13 GNEral . . o 11
14 Deformation TeSt . ...t 11
15 LeaKage TSt ..ttt et 12
16 ENAUIANCE TOSt .ottt ettt e e e e e e e e e 13
17 Bypass Valve TSt ... 13
18 Hydrostatic Strength Test . .. ..o e 13
19 10-Day Moist Ammonia Air Stress Cracking Test . ...t 14 74\@
20 Tests for Synthetic Rubber Parts ......... . . 14 /\i@\\
201 GENETA ...\ttt et 145"
20.2 Volume change test . ... ... i e il W
20.3 WEIGht 10SS TS . . . ..o et ettt e e e e e o S)v16
S
MANUFACTURING AND PRODUCTION TESTS GE /i<®
21 e ST 1
Genera 5@\® Cf‘ﬂ S A;g@ 6
MARKINGS AP T o F
m@&g @E‘;\i\ @Oﬁ’
22 Details . ... @..“.' ..... NSO @f ................. 17
PRY v oV
O _o® " ab
APPENDIX A KSR LU
@® aQv %
Standards for C t §& A 5 Al
andards for Components. . .. ... . Qe
o P
Documents

Document Sharing Hub

Full document details: UL 512002


http://www.avadocuments.com/doc/ul-51-2002
http://www.avadocuments.com/doc/ul-51-2002

4 POWER-OPERATED PUMPS FOR ANHYDROUS AMMONIA AND LP-GAS - UL 51 NOVEMBER 4, 2002

FOREWORD

A. This Standard contains basic requirements for products covered by Underwriters Laboratories Inc. (UL)
under its Follow-Up Service for this category within the limitations given below and in the Scope section
of this Standard. These requirements are based upon sound engineering principles, research, records of
tests and field experience, and an appreciation of the problems of manufacture, installation, and use
derived from consultation with and information obtained from manufacturers, users, inspection authorities,
and others having specialized experience. They are subject to revision as further experience and
investigation may show is necessary or desirable.

B. The observance of the requirements of this Standard by a manufacturer is one of the conditions of the
continued coverage of the manufacturer’s product.

C. A product which complies with the text of this Standard will not necessarily be judged to comply with
the Standard if, when examined and tested, it is found to have other features which impair the level of
safety contemplated by these requirements.

D. 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.

E. UL, in performing its functions in accordance with its objectives, does not assume or undertake to
discharge any responsibility of the manufacturer or any other party. The opinions and findings of UL
represent its professional judgment given with due consideration to the necessary limitations of practical
operation and state of the art at the time the Standard is processed. UL shall not be responsible to anyone
for the use of or reliance upon this Standard by anyone. UL shall not incur any obligation or liability for
damages, including consequential damages, arising out of or in connection with the use, interpretation of,
or reliance upon this Standard.

F. Many tests required by the Standards of UL are inherently hazardous and adequate safeguards for
personnel and property shall be employed in conducting such tests.
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