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Standard for Emergency Breakaway Fittings, Swivel Connectors and Pipe-
Connection Fittings for Gasoline and Gasoline/Ethanol Blends with NomindI

Ethanol Concentrations up to 85 Percent (E0 — E85)
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Hrior to the first edition, the requirements for the products covered by this standard were included in th
Qutline of Investigation for Emergency Breakaway Fittings,” Swivel Connectors and Pipe-Connectig
Hittings for Gasoline and Gasoline/Ethanol Blends .with’Nominal Ethanol Concentrations up to §
Hercent (EO — E85), UL 567A.
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Preface

This is the Second Edition of ANSI/CAN/UL/ULC 567A, Standard for Emergency Breakaway Fittings,
Swivel Connectors and Pipe-Connection Fittings for Gasoline and Gasoline/Ethanol Blends with Nominal
Ethanol Concentrations up to 85 Percent (E0 — E85).

ULSE is accredited by the American National Standards Institute (ANSI) and the Standards Council of
Canada (SCC) as a Standards Development Organization (SDO). ULC Standards is accredited by the
Standards Council of Canada (SCC) as a Standards Development Organization (SDO).

This Standard has been developed in compliance with the requirements of ANSI and SCC for

accreditation

This ANSI/C
approved in
Developmen|
date of publi

Ol a Standards bevelopment Urganization.

AN/UL/ULC 567A Standard is under continuous maintenance, whereby’ eaq
compliance with the requirements of ANSI and SCC for accreditation of
t Organization. In the event that no revisions are issued for a period 'of four y
Cation, action to revise, reaffirm, or withdraw the standard shall be/initiated.

In Canada, there are two official languages, English and French. All safety warnings must

and English,
markings an

This Second
now superse
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worded in sU
concerned.

Comments o
should be su
at https://csd

Our Standar
should be al

Attention is drawn to the possibility that some Canadian’authorities may requ
i/or installation instructions to be in both official languagdes.

Edition joint American National Standard and National Standard of Canada is 4
des, the First Edition of UL 567A.

interpretation of this Standard should.\be sent to ULC Standards. The reque
ch a manner as to permit a “yes” orho” answer based on the literal text of the

r proposals for revisions on any part of the Standard may be submitted at any tin
bmitted via a Proposal Reguest in the Collaborative Standards Development Sy
S.ul.com.

s for Safety are-copyrighted by ULSE Inc. Neither a printed nor electronic copy
tered in any way. All of our Standards and all copyrights, ownerships, and rig

those Standards shall remain the sole and exclusive property of ULSE Inc.

This Edition
Connectors

of the“Standard has been formally approved by the Technical Committee
For'Petroleum Products And Lp-Gas, TC 567.

h revision is
a Standards
bars from the

be in French
ire additional

ased on, and

5ts should be
e requirement

ne. Proposals
stem (CSDS)

of a Standard
hts regarding

TC) on Pipe

This list represents the TC 567 membership when the final text in this Standard was balloted. Since that
time, changes in the membership may have occurred.
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TC 567 Membership

Name Representing Interest Category Region

D. Boyd BP America Inc Commercial /Industrial User USA

D. Gross Wal-Mart Stores Inc Commercial /Industrial User USA

W. Koch Technology Resources General Interest USA
International, Inc.

M. Lauber OPW Fueling Components Producer USA

P. Layson Applications Engineering General Interest USA
Group Inc.

P. Legault Integrated Review Services — Government Canfda
Consulting

J. Petersen Petersen Engineering General Interest USA

J. Prusko UL Standards & Engagement TC Project Manager — Non- USA

voting

E. Riffle Gilbarco Inc. Producer USA

W. Smith Full Circle Inc. Producer USA

R. Vassos Waleco Inc. Producer Cangda

L. Werner UL Standards & Engagement TC Chaijr<"INon-voting Cangda

E. Wolff-Klammnjer UL Solutions Testing.and Standards Org USA

International Classification for Standards (ICS): 23.040:60, 75.200, 75.160.20

For informatipn on ULSE Standards, visit https://iwww.shopulstandards.com, call toll free 1-888-853-3503
or email us af ClientService@shopULStandards.com.

This Standard is intended to be used for.eonformity assessment.

The intended primary applicationtof this Standard is stated in its scope. It is important t@ note that it
remains the responsibility of the user of the standard to judge its suitability for this particular application.

CETTE NORME NATIONALE DU CANADA EST DISPONIBLE EN VERSIONS FRANCAISE ET
ANGLAISE
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INTRODUCTION

1 Scope

1.1 These requirements cover emergency breakaway fittings, swivel connectors and pipe-connecting

fittings of the threadless compression type. Connectors and fittings covered by these requirements are
intended only for the following services.

1.2 Emergency breakaway fittings, swivel connectors and pipe-connecting fittings for gasoline/ethanol
blends with nominal ethanol concentrations up to 85 % (EO — E85) shall be constructed to comply with the

following:

a)Th

b) Th

1.3 A swiv
movement a

1.4 An emgrgency breakaway fitting is used between the outlet of the dispensing device

nozzle valve
safeguard ag
of liquid. An
fittings shall

1.5 Emerg
with one or

a) G3
Fuel,

b) G
consi
Spartk
consi
for Ug

c) G

accordance. \with the Standard Specification in item (b) or formulated in accord3

Stang
Engin

b requirements defined in UL/ULC 567, and

b requirements in this Standard.

B| connector is either a hose swivel or joint swivel. The swivel €onnector wi
nd shall be constructed for use with the fluids shown in 1.5.

and separates in the event that the coupling is subjected to an excessive
ainst abnormally excessive pull force on the hose assembly and dispenser ang
emergency breakaway fitting shall be constructed<for use with the fluids show
pe of the single-break or reconnectable type.

ncy breakaway fittings, swivel connectors, ‘and pipe-connecting fittings are inte
ore of the following as applicable:

soline formulated in accordance with the Standard Specification for Automotive ¢
ASTM D4814;

bsoline/ethanol blends with~“nominal ethanol concentrations up to 25 % e
5ting of gasoline formulated in accordance with the Standard Specification fg
-Ignition Fuel, ASTM\. D4814, when blended with denatured fuel ethanol forn
stent with the Standard Specification for Denatured Fuel Ethanol for Blending w
e as Automotive Spark-Ignition Engine Fuel, ASTM D4806; or

hsoline/ethanol blends with nominal ethanol concentrations above 25 % f

ard. Specification for Ethanol Fuel Blends for Flexible-Fuel Automotive §
es, ASTM D5798.

| allow radial

and the hose
pull force to
prevent loss
nin 1.5. The

tnded for use

Bpark-Ignition

hanol (E25),
r Automotive
hulated to be
ith Gasolines

ormulated in
nce with the
bpark-Ignition

1.6 Products covered by this Standard are intended to be installed and used in accordance with the
applicable Codes and Regulations as determined by the Authority Having Jurisdiction (AHJ), such as, but

not limited to

a) In the United States:

1) Flammable and Combustible Liquids Code, NFPA 30;

2) Code for Motor Fuel Dispensing Facilities and Repair Garages, NFPA 30A;

b) In Canada:

1) The National Fire Code of Canada;
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2) Provincial or other Regulations.

1.7 These requirements do not cover devices intended for use with diesel, biodiesel, diesel/biodiesel

blends, keros

ene or fuel oil, which are covered under UL/ULC 567B.

1.8 These requirements do not cover devices intended for use with anhydrous ammonia or LP-Gas,
which as covered under UL/ULC 567.

1.9 A hose assembly provided with a swivel connector or emergency breakaway fitting for use with fuels
anticipated by these requirements shall comply with the applicable requirements in UL 330A.

1.10 Produ

concentration
a) Up
fluid;

b) Up
c)Up

Y VI A P el 5 5 ol it ! el
S TTITTIUCU 11U DT 141U TUT UST WILTT YdSUNTIT U YdSUINMTIS/CUIANUT DICTIUS WILT T10T
S

to 25 % (EO — E25) shall be evaluated using the CE25a test fluid as the only a

to 40 % (EO — E40) shall be evaluated using both the CE25a and CE40a test flui

0 85 % shall be evaluated using both the CE25a and the CE85a test fluids.

2 Compongnts

2.1 Except
requirements

2.2 Acomp

a) Inv
produ

b)ls g

2.3 A comp|
use.

2.4 Specifig
capabilities.
temperatures

linal ethanol

bplicable test

l; or

bs indicated in 2.2, a component of a product.covered by this standard shall cofnply with the

for that component.

bnent is not required to comply with a specific requirement that:

olves a feature or characteristic not required in the application of the comp
Ct covered by this standard, or

Liperseded by a requirementin this standard.
pnent shall be used.in accordance with its rating established for the intended
components are incomplete in construction features or restricted in

Such comiponents are intended for use only under limited conditions, suc
not exceeding specified limits, and shall be used only under those specific cond

3 Units of Meas

3.1

onent in the

conditions of

performance
h as certain
tions.

wroamant

TUTCTITICTTC

approximate information.

4 Referenced Publications

4.1

interpreted as referring to the latest edition of that code or standard.

4.2 The following documents are referenced in this standard.

ASME B1.20.

1, Standard for Pipe Threads, General Purpose (Inch)

Values stated without parentheses are the requirement. Values in parentheses are explanatory or

Any undated reference to a code or standard appearing in the requirements of this standard shall be
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ASTM A653/A653M, Specification for Sheet Steel, Zinc Coated (Galvanized) or Zinc-Iron-Alloy Coated
(Galvannealed) by the Hot Dip Process

ASTM B858, Standard Test Method for Ammonia Vapor Test for Determining Susceptibility to Stress
Corrosion Cracking in Copper Alloys

ASTM D4814, Standard Specification for Automotive Spark-Ignition Fuel

ASTM D5798, Standard Specification for Ethanol Fuel Blends for Flexible-Fuel Automotive Spark-Ignition

Engines

CSA C22.2 No—6-1

!

Al : g ]
J, AUTICSIVE LdUCIS

NFPA 30, Flammable and Combustible Liquids Code

NFPA 30A, (
NFC, Nation

SAE J1681,
Testing

UL 87A, Po
Ethanol Con

UL 157, Gas

UL 330A, H
Gasoline/Eth

UL/ULC 561
Petroleum P

UL/ULC 567
Fuel, Biodie
(B20), Keros|

UL 969, Mari

bode for Motor Fuel Dispensing Facilities and Garages
bl Fire Code of Canada

Recommended Practice for Gasoline, Alcohol, ang’ Diesel Fuel Surrogates

wer-Operated Dispensing Devices for Gasolinesand Gasoline/Ethanol Blends
Centrations up to 85 Percent (EO — E85)

kets and Seals

ose and Hose Assemblies for~Use With Dispensing Devices Dispensing
anol Blends With Nominal Ethanol Concentrations Up To 85 Percent (EO — E85)

, Emergency Breakaway Fittings, Swivel Connectors, and Pipe-Connectio
roducts and LP-Gas

B, Emergency Breakaway Fittings, Swivel Connectors and Pipe-Connection Fittil
sel Fuel, Diesel/Biodiesel Blends with Nominal Biodiesel Concentrations up f
ene, and kuel Oil

ing.ahd Labeling Systems

for Material

with Nominal

5asoline and

n Fittings for

ngs for Diesel
p 20 Percent

UL 1332, Organic Coatings for Steel Enclosures for Outdoor Use Electrical Equipment

5 Glossary

5.1 Forthe

purpose of this standard, the following definitions apply.

5.2 AUTHORITY HAVING JURISDICTION (AHJ) — The governmental body responsible for the
enforcement of any part of this Standard or the official or agency designated by that body to exercise such

a function.

5.3 BLENDING OPTION — Dispensing devices may be provided with an option that blends two specific
fuels into one fuel to be dispensed. This blending occurs at the dispenser level and can be in two forms;:
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a) Fixed blending — Blending at the dispenser level that blends two specific fuels into one fuel to be
dispensed, and that fuel to be dispensed is fixed. For example, fixed blending includes blend
options where gasoline and denatured fuel ethanol can be blended to achieve E85, which is the

actual

dispensed fuel.

b) Variable blending — Blending at the dispenser level that blends two specific fuels into the fuel to
be dispensed, but the fuel to be dispensed can be any of a number of previously set points. For
example, variable blending includes blend options where gasoline and E85 can be blended to
achieve E40, E60, and E85 as the actual dispensed fuel.

5.4 FITTING, PIPE-CONNECTING — A fitting of the threadless compression seal-ring type for use in the
assembly of dispensing devices to facilitate connection of piping or tubing. These fittings shall be made in

the straight ¢

5.5 FITTING
separation it

5.6 FITTING
intended to b

5.7 GASOL
component. ]
(such as E85

5.8 HOSE

bupling style, as well as in the tee, ell, reducer, adapter, and other styles.

5, RECONNECTABLE TYPE — An emergency breakaway fitting designed su
S intended to be reconnected and reused when it is not damaged.

SINGLE-BREAK TYPE — An emergency breakaway fitting that, upon sepa
reconnected and reused.

™
,7
b
=

NE/ETHANOL BLENDS - Blended fuels composed of/a gasoline component ar|
[he numerical value corresponding to the ethanol.€omponent determines the
for 85 % ethanol, 15 % gasoline).

SBWIVEL — A swivel connector with one end, attached to a hose and the oth

appurtenanceg. The hose swivel will allow radial movement of the hose and/or appurtenance t

hose from tw

5.9 PRESS
the following:

a) An
perce

b)Ad
that in

c) Oth

5.10 SEALS

sting or having torsional stress.

analog gauge having apressure range such that the test pressure is betweg
nt of the maximum scale reading of the gauge;

cludes the test pressure; or

er device'that is equivalent to the devices in (a) or (b).

b, DYNAMIC — A seal that is subject to mechanical movement or other applie

ch that upon

ration, is not

d an ethanol
blend rating

br end to an
b prevent the

URE INDICATING DEVICE — As-used herein, the pressure indicating device njeans one of

n 30 and 70

igital pressure transducer, or other digital gauge, that is calibrated over a rangg of pressure

d forces that

result in movgment or flexing of the seal under normal use conditions.

5.11

SEALS, STATIC — A seal that is not subject to mechanical movement or other applied forces other

than compressing forces that are applied during installation, after which, the seal is held in place during
normal use conditions.

5.12 SWIVEL CONNECTOR - A type of swivel categorized as either a hose swivel or swivel joint.

5.13 SWIVEL JOINT — A swivel connector installed in a piping system with at least one end attached to a
rigid pipe or other appurtenance that is firmly affixed. The swivel joint will allow radial movement of the
pipe or other appurtenance attached to the swivel to prevent torsional stress.
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1

CONSTRUCTION

6 General

6.1

Products shall be constructed for an operating pressure of not less than 50 pounds per square inch

gauge (psig) (345 kPa) for the fluid confining portion of the device and 0.5 psig (3.45 kPa) for the vapor
confining portion of the device, when provided, and an ultimate rupture pressure of not less than five times
the design pressure.

6.2 An emergency breakaway fitting shall be constructed to separate in the event that the coupling is

subjected to

7 Materiall

7.1 Metalli
711

7111 A

the action of| the fuel if degradation of the material will result in leakage of the fuel or if it

Gengdral

a pull force not less than 100 Ib (445 N), and not to exceed 350 Ib (1557 N).

C materials

etallic part, in contact with the fuels anticipated by these ¥equirements, shall b

e resistant to
vill impair the

function of the device. For all fuel ratings, see Corrosion due/te“fluid, 7.1.2.1. For prodycts rated for

gasoline/ethanol blends with nominal ethanol concentrations greater than 40 %, see Metall

system level
7.1.1.2 The
corrosion wi
comply with
7.1.1.3 Me

of lead, orm
used, such g

7.1.2 Meta
7.1.21 Co

71211 A

fuels anticipated by these requirements. In addition, metallic materials, used internally in f

parts, that a

7.1.3.

exposed surfaces of metallic parts shall*be resistant to atmospheric cor
| lead to leakage of the fluid or if it will\impair the function of the device. The
he requirements in Atmospheric corrgsion, 7.1.2.2.
allic parts in contact with the fuels anticipated by these requirements shall not b
bterials that are substantially-lead. In addition, no coatings or platings containing
s terne-plated steel.
lic materials — material level
rosion due to fluid

| metallic materials used for fluid confining parts shall be resistant to corrosion ¢

e _required to operate in some manner to address safety (e.g. plunger on a v

¢ materials —

rosion if this
material shall

e constructed
lead shall be

aused by the
uid confining
blve) shall be

resistant to corrosiormrcaused by these fuets—This Tequirementafsoapptiestoatttubing; piping, or other
interconnection means between components. Compliance is verified by the Long Term Exposure Test,
Section 12.

7.1.2.1.2 A coating or plating, applied to a base metal, shall be resistant to the action of the fuels
anticipated by these requirements as determined by the Long Term Exposure Test, Section 12.

7.1.2.2 Atmospheric corrosion

7.1.2.2.1 Metallic materials used for fluid confining parts shall be resistant to atmospheric corrosion. In
addition, metallic materials that are required to operate to address safety shall be resistant to atmospheric
corrosion. Ferrous materials of a thickness specified in the following items are acceptable for the
preceding when uncoated:
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a) A casting having a wall thickness of not less than 1/4 inch (6.4 mm) if shown by production test
to be free of leakage; and

b) Fabricated sheet steel parts having a minimum wall thickness of 0.093 inch (2.36 mm).

7.1.2.2.2 A protective coating shall provide resistance against atmospheric corrosion to a degree not
less than that provided by the protective coatings specified in 7.1.2.2.3.

7.1.2.2.3 Cadmium plating shall not be less than 0.0003 inch (0.008 mm) thick, and zinc plating shall not
be less than 0.0005 inch (0.013 mm) thick, except on parts where threads constitute the major portion of
the area in which case the cadmium or zinc plating shall not be less than 0.00015 inch (0.0038 mm) thick.
Metallic parts_are considered to comply with 7.1.2.2.1 when they are protected against atmospheric

corrosion by:

a) Hof
ASTM

b) Co
1332.

71224 A
in a manner t

7.1.3 Metal

7.1.31
nominal etha
corrosion in 34

7.1.3.2 Tabl
water. The m
the most pas
separation of
Table 7.1 ser
material com

Combinations of metallic materials in products.rated for use with gasoline/ethano

dipped, mill galvanized sheet steel complying with the coating designation-G9(
AB53/A653M, or

btings which have been determined to be equivalent to G90 under’the require

metallic material other than as described in 7.1.2.2.1 — 7.1.2:2.3 shall be painted
nat has been determined to be equivalent.

ic materials — system level

nol concentrations greater than 40 % shall’be chosen to reduce degradation du
ccordance with 7.1.3.2-7.1.3.4.

e 7.1 shows the galvanic seriesfor metallic materials exposed to a conductive s
pst active material in a given-combination will experience increased levels of co
5ive material in the combination will experience reduced levels of corrosion. Th
the materials in the galvanic series of Table 7.1, the more pronounced the effe
ves as a guide in selecting the appropriate test conditions based on manufactu
binations.

Table 7.1
Galvanic Series of Metal Materials

Tr

in Table | of

ments of UL

or protected

blends with
e to galvanic

lution of sea
osion, while
b greater the
tts would be.
rer specified

Most passive

Platinum

Gold

Graphite

Silver

Stainless Steel Type 316 (Passive)
Stainless Steel Type 304 (Passive)
Titanium

13% Chromium Stainless Steel (Passive)
76 Ni— 16 Cr —7 Fe Alloy (Passive)

Nickel (Passive)

Silver Solder

Table 7.1 Continued on Next Page


https://ulnorm.com/api/?name=UL 567A 2024.pdf

MAY 31, 2024 ANSI/CAN/UL/ULC 567A 13

Table 7.1 Continued

M-Bronze
G-Bronze

70:30 Cupro Nickel
Silicon Bronze
Copper

Red Brass
Aluminum Brass

Admiralty Brass

Yellow Brass

60 Ni—30Mo—-6Fe—1Mn

76 Ni— 16 Cr—7 Fe Alloy (Active)
Nickel (Active)

Manganese Bronze

Tin

Stainless Steel Type 316 (Active)
Stainless Steel Type 304 (Active)
13% Chromium Stainless Steel (Active)
Cast Iron

Wroughtdron

Mild ‘Steel

Aluminum 2024

Cadmium

Alclad

Aluminum 6053

Aluminum 1100

Galvanized Steel

Zinc

Magnesium Alloys

Most active Magnesium

NOTE: Reprinled with‘permission from NACE. Based on table titled "Galvanic Series of Metals Exposed to Seawatgr" from NACE
Corrosion Engjneer's Reference Book, Third Edition © NACE International 2002.

7.1.3.3 Plating, such as nickel plating, can be used to reduce or eliminate dissimilar metal contact areas,
as long as the plating material complies with 7.1.3.2 as the contact metal. If used, the plating shall comply
with the Long Term Exposure Test, Section 12.

7.1.3.4 Gaskets or nonmetallic spacers used to reduce or eliminate dissimilar metal contact areas,
where permitted, shall be subjected to the applicable requirements for static seals in Nonmetallic
materials, 7.2, when they are in contact with the fluid.
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7.2 Nonmetallic materials
7.21 General

7.2.1.1 A nonmetallic part in contact with the fuels anticipated by these requirements, shall be resistant
to the action of the fuel if degradation of the material will result in leakage of the fuel, or if it will impair the
function of the device.

7.2.1.2 Gaskets or seals shall be designated as dynamic and/or static seals. See 5.10 and 5.11
respectively. If the type of seal cannot be determined, then the material shall be treated as both a static
and a dynamic seal.

7.2.1.3 Gaskets and seals shall comply with the requirements as outlined in Nonmetalli¢ materials —
material level, 7.2.2, and Nonmetallic materials — system level, 7.2.3.

7.2.1.4 Nonmetallic materials in contact with the fuels anticipated by these requirements|shall not be
constructed df the following:

a) Polysulfide rubber;

b) Ethylene propylene diene monomer (EPDM) rubber;
c) Methyl-Methacrylate;

d) Pollvinyl Chloride (PVC);

e) Nylpn 6/6; or

f) Polyjurethane.
7.2.2 Nonmetallic materials — material-level
7.2.2.1 Stafic seals

7.2.2.1.1 Stpatic seals shall bé évaluated in accordance with UL 157, modified as indicated In 7.2.2.1.2 —
7.2.2.1.4. If g specific matefial complies with these requirements, the material can be congidered to be
qualified for system leveldesting.

7.2.2.1.2 A ptatic.seal shall be constructed of a material that is acceptable in accordance wjth the scope
of UL 157.

7.2.2.1.3 Static seals shall be subjected to the Volume Change and Extraction Test in accordance with
UL 157, except for the following modifications:

a) The test duration shall be 1000 hours;
b) The applicable test fluids shall be as described in Annex A; and

c¢) For all materials, the average volume change shall not exceed 40 % swell (increase in volume)
or 1 % shrinkage (decrease in volume). In addition, the weight loss shall not exceed 10 %. For
coated fabrics, alternate limits can be used with the average volume change not exceeding 60 %
swell or 5 % shrinkage, and the weight loss shall not exceed 20 %. There shall be no visual
evidence of cracking or other degradation as a result of the exposure for any material including
coated fabrics.
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7.2.2.1.4 Static seals shall be subjected to the Compression Set Test in accordance with UL 157, except
for the following modifications:

a) The test duration shall be 1000 hours.

b) The samples shall be immersed, at room temperature, in the test fluids [see (c)] while
compressed for the entire test duration. No oven conditioning is required.

c) The applicable test fluids shall be as described in Annex A.

d) The recovery period shall consist of removing the sample from the compression device and
immersing it in the applicable test fluid for 30 minutes at room temperature. The sample shall not

be all
the t

e)F
coat

Exception:
accordance

7.22.2 Dy

7.2.2.21
-7.2224.
qualified for

72222 A
scope of UL

72223 D
with UL 157,

a)Th
b) Th
c) Fo
swell

not e
not e

st fluid for each sample.

r all materials, the average compressions set is calculated and shall not exce
fabrics, alternate limits can be used with the average compression s&t-not excs

is requirement does not apply to composite or thermoplastic gasket materials
ith UL 157.

amic seals

namic seals shall be evaluated in accordance witht\UL 157, modified as indicatsg
a specific material complies with these requirements, the material can be con
bystem level testing.

157.

ynamic seals shall be subjected to the Volume Change and Extraction Test i
except for the following madifications:

e test duration shall be 1,000 hours;
b applicable test-fluids shall be as described in Annex A; and

all materials,the average volume change for a gasket or seal material shall not
(increase.in volume) or 1 % shrinkage (decrease in volume). In addition, the we
ceed 10-%. For coated fabrics, alternate limits can be used with the average va
ceeding 60 % swell or 5 % shrinkage, and the weight loss shall not exceed 20 9

same fluid as

ed 45 %. For
beding 70 %.

as defined in

din7.2.2.2.2
sidered to be

dynamic seal shall be constructed ofta material that is acceptable in accordance with the

h accordance

exceed 40 %
ght loss shall
lume change
b. There shall

be ng

visual evidence of cracking or other degradation as a result of the exposure fo

any material

including coated fabrics.

7.2.2.2.4 Dynamic seals shall be subjected to the Volume Change and Extraction Test in accordance

with UL 157,

except for the following modifications:

a) The test duration shall be 1000 hours;

b) The applicable test fluids shall be as described in Annex A; and

c) For all materials, the average tensile strength and the average elongation of materials shall not
be less than 60 % of the as-received values. For coated fabrics, alternate limits can be used with
the average tensile strength and the average elongation not less than 30 % of the as-received

value

S.
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7.2.3 Nonmetallic materials — system level

7.2.3.1

For all materials, gaskets and seals that have been shown to comply with the applicable

requirements for static seals in UL 157, or with the requirements under material level tests shall be
subjected to the system level tests for the applicable component after the Long Term Exposure Test,
Section 12. Static seals shall be provided in accordance with 12.2.6.

7.3 Casting impregnation materials

7.3.1 Mater

7.3.1.1
requirements|

7.3.21 The
Term Exposu
during or afte

Castr

ial level

in UL 87A.

casting impregnation material, applied as intended to a castingi:shall comply v
re Test, Section 12. The casting shall not show indications of\porosity leakage
I this test.

ith the Long
at any point

7.4 Internal| parts
7.4.1 Nonmietallic parts located internally to a fluid confining.part, degradation of which would not directly
result in leaklage, is not required to comply with Nonmetallic materials, 7.2. The part shall|be tested in

accordance W

7.4.2 Intern

ith 7.4.2.

bl nonmetallic parts shall be tested -during the Long Term Exposure Test, Sectig

n 12. During

this test, the part shall not degrade to the extent that visible particles can be observed in the fljiid.

7.5 Blending options

7.5.1 Devices intended for use with dispensing equipment that provides for a variable blendjng option, at
gasoline/ethgnol blends with nominal ethanol concentrations above 25 %, shall be subjected to the
Blending Cyding Test, Section'24.

7.5.2 Devic
gasoline/ethg
accordance v

nol blends with nominal ethanol concentrations above 25 %, shall be
ith (a).or (b):

bs intended-for use with dispensing equipment that provides for a fixed blendifpg option, as

evaluated in

a) If i

htandad tn ha Incatad Aftay tha hlnndir\n option—crich that i+ 1o nn! / ubinn{—nr

to the final

blended fuel, then the Blending Cycling Test, Section 24, i

(WA=
eI OO o CToOCTOtC o rtCT—t 1C— 1011 ot T 1o Oy — STiojoT ot

ig—eption—su
s not required.

b) If intended to be located at or before the blending option such that it is subjected to different
gasoline/ethanol blend levels, the meter shall be subjected to the Blending Cycling Test, Section

24,

7.5.3 Devices intended for use with dispensing equipment that provides for a variable or fixed blending of
gasoline/ethanol blends with nominal ethanol concentrations below 25 % are considered acceptable
without further evaluation for the blending option.
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8 Swivel Connectors and Emergency Breakaway Fittings

8.1 A product shall provide electrical continuity from end-to-end so that when it is installed, continuity is
provided for grounding of static charges. Such continuity shall be inherent in the construction and shall not
be accomplished by a jumper wire.

9 Pipe-Connecting Fittings
9.1 A seal ring of a fitting shall not be exposed to physical damage when the sealing nut is tightened.

9.2 A fitting shall provide electrical continuity across the fitting for grounding of static charges. Such
continuity shattbentrerentimtheconstructiomand-shatmotbe dbbulllpiibilbul Iuy =] jumpw WiTe.

9.3 Afittind for the connection of pipe or tubing shall be made to provide strength atleast efjual to that of
a fitting condtructed from one of the materials indicated in Table 9.1. The wall thickness shall not be less
than that spdcified under the appropriate column.

Table 9.1
Material and Wall Thickness of Fittings

ASME B1.20.1 Wall thickness, steel other than castings Wall thickness, cast steel or mglleable iron
Pipe size of fitting, Pipe fitting Tube fitting Pipe fitting Tube fitting

nominal ih in (mm) in (mm) in (mm) in (mm)

1/4 0.088 (2.24) 0.078 (1:98) 0.095 (2.41) 0.085 (2.16)

3/8 0.091 (2.31) 0.081 (2.06) 0.100 (2.54) 0.090 (2.29)

1/2 0.109 (2.77) 0.099 (2.51) 0.105 (2.67) 0.095 (2.41)

3/4 0.113 (2.87) 0403 (2.62) 0.120 (3.05) 0.110 (2.79)

1 0.133 (3.38) 0.123 (3.12) 0.134 (3.40) 0.124 (3.15)

1-1/4 0.140 (3.56) 0.130 (3.30) 0.145 (3.68) 0.135 (3.43)

1-1/2 0.145 (8.68) 0.135 (3.43) 0.155 (3.94) 0.145 (3.68)

2 0.154 (3.91) 0.144 (3.66) 0.173 (4.39) 0.163 (4.14)

2-1/2 0.203 (5.16) 0.193 (4.70) 0.210 (5.33) 0.200 (5.08)

3 0216 (5.49) 0.206 (5.23) 0.231 (5.87) 0.221 (5.61)

9.4 A fitting shall'\permit insertion of a pipe or a tube a distance equal to at least 1-1/2 timgs the outside
diameter of the pipe or tube for which it is intended.

9.5 The distance specified in 9.4 shall be measured from the inserted end of the pipe or tube to the
outside face of the seal nut after tightening to the torque specified in Table 9.2.
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Table 9.2
Tightening Torque for Pipe-Connecting Fittings
Pipe or tube size Tightening torque
nominal in Ib-in (N-m)
1/8 150 (17)
1/4 600 (68)
3/8 700 (79)
12 850 (96)
3/4 1000 (113)
1 1200 (136)
1-1/4 1450 (164)
1-1/2 1550 (175)
2 1650 (186)
2-1/2 1750 (198)
3 1800 (203)
Coakial Connection 600 (68)
9.6 A fitting of the tee or ell form shall be constructed witfinintegral stops, or shall e otherwise

constructed fo limit the distance the pipe or tube can be.inserted into the fitting, thus
e passage.

restriction in

10 End Comnections

10.1 Bothe
for connectio
to serve as W

hds of a swivel connector or emergéncy breakaway fitting shall be provided with
n of pipe or of pipe fittings, or with_coaxial connections and shall be constructed
rench flats. The minimum width of the flat surfaces shall be determined in acc

breventing a

pipe threads
vith a section
brdance with

Table 10.1.
Table 10.1
Width of Flat Surfaces
Pipe si Raised flat surface® Unraised flat surface

nominalzlien in (mm) in mm)

12 1/4 (6.4) 11/16 17.5)

3/4 1/4 (6.4) 3/4 19.1)

1 1/4 (6.4) 3/4 (19.1)

1-1/4 9/32 (7.1) 1 (25.4)

1-1/2 5/16 (7.9) 1 (25.4)

2 5/16 (7.9) 1 (25.4)

2-1/2 1/2 (12.7) 1 (25.4)

3 19/32 (15.1) 1-1/4 (31.8)

4 19/32 (15.1) 1-1/4 (31.8)

Coaxial Connection 5/16 (7.9) 1 (25.4)
@ A raised flat is a surface with a diameter which is greater than the threaded portion of the male end of a swivel connector. The
1?|;tt,8ide surface of the female end of a swivel connector or emergency breakaway fitting shall also be considered to be a raised
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10.2 Pipe threads shall be in accordance with ASME B1.20.1.

Exception: Products intended for use in installations where pipe fittings incorporate other than NPT type
threads shall be permitted to be provided with pipe threads complying with a national pipe thread standard
compatible with those fittings. The pipe thread type shall be identified in accordance with 27.9.

10.3 The male connection of a coaxial type fitting shall have a 1-7/8 — 12 SAE external straight thread.
The female connection of a coaxial type fitting shall have a 1-7/8 — 12 SAE internal straight thread. Coaxial
type connections shall also have the dimensions as indicated in Figure 10.1.
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Figure 10.1

Coaxial Type Connection

C
— E
AN A — ]
ﬁ R
[} | x
- i
(il ] i
I_ [} : 1
___:_
D — — F—
e C e
H
SM 3593
Item in (mm)

A 1.45 min (36.8 min)
B 1.26 max (32.0 max)
C 0.78 min (19.8 min)
D 0.668 —0.672 (17.0-17.1
E 0.660 — 0.664 (16.8—16.9
F 0.78 max (19.8 max)
G 0.56 min (14.2 min)
H 1.31-1.45 (33.3-36.8)
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10.4 The couplings provided on coaxial type vapor recovery hose assemblies shall have male 1-7/8 —
12-SAE straight threads when the inner hose is intended to dispense the liquid fuel into the vehicle and 1-
1/4 inch — 18 SAE Straight, M34 by 1.5 metric thread or 1 inch — 11-1/2 NPT threads , as required when
the outer hose is intended to dispense the liquid fuel into the vehicle. All fittings shall be designed to fit the
accessories connected to the hose couplings to form a leak tight connection. If the end connections of a
vapor recovery fitting do not conform to these requirements or those specified in 10.3, the installation
instructions which accompany each fitting shall indicate the specific equipment which shall be connected

to the fitting.

PERFORMANCE

11 Genera

11.1 Reprg
the tests dd
materials arg

11.2 Alltes
allowed. Wh
prepared as

11.3 Water
Section 20.

11.4 To red
given in the {
coordinate tg
next test is if
with kerosen

11.5 The tqg
each applica
this standard

a)Re

sentative samples of each size and specific construction of the product shall’be
scribed in these requirements. Additional samples of parts constructed o
usually required for separate physical and chemical tests.

Es shall be performed using the test fluids specified for that test, No"substitution g
en the test indicates that CE25a, CE40a or CE85a shall\be 'used, the test
described in Annex A.

or other liquid is used to develop the required pressure in the Hydrostatic S

uce the effects of seal dry out due to rem@val of the test fluid after specific tg
est sequence of 11.5 shall be started within*4 hours of removal of the test fluid. I
sting, the sample may be left filled with-the most recent test fluid at room temper
itiated. If the previous test used an@aerostatic or hydrostatic source, the sample
e

sts in the following sequences shall be performed on one sample of a device
ble test fluid as described.in the Long Term Exposure Test, Section 12. The rem
may be performed ifnany order on the same samples or on additional samples &

connectable emergency breakaway fitting sequence:
1) Long/ferm Exposure Test, Section 12;

2) Electrical-Continuity Test, Section 13;

subjected to
f nonmetallic

f test fluids is
fluid shall be

trength Test,

sts, the tests
necessary to
ature until the
shall be filled

as shown for
hining tests in
s needed.

3) External Leakage Test, Section 14;

4) Pull Test — Emergency breakaway fitting, 21.2;
5) Seat Leakage Test, Section 15;

6) Endurance Test, Section 17;

7) Electrical-Continuity Test, Section 13;

8) External Leakage Test, Section 14;

9) Pull Test — Emergency breakaway fitting, 21.2;
10) Seat Leakage Test, Section 15; and

11) Hydrostatic Strength Test, Section 20.
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b) Non-reconnectable emergency breakaway fitting sequence:
1) Long Term Exposure Test, Section 12;
2) Electrical-Continuity Test, Section 13;
3) External Leakage Test, Section 14;
4) Pull Test — Emergency breakaway fitting, 21.2;
5) Seat Leakage Test, Section 15; and

6) Hydrostatic Strength Test, Section 20.

¢) Swivel connector sequence:

1) Long Term Exposure Test, Section 12;
2) Electrical-Continuity Test, Section 13;
3) External Leakage Test, Section 14;

4) Operation Test, Section 16;

5) Electrical-Continuity Test, Section 13;
6) External Leakage Test, Section 14; and
7) Hydrostatic Strength Test, Section 20
d) Pipe-connection fitting sequence:

1) Long Term Exposure Test, Section 12;
2) Electrical-Continuity Test;Section 13;
3) External Leakage, Test, Section 14;

4) Hydrostatic-Strength Test, Section 20; and

5) Pull Test= Pipe-connecting fitting, 21.1.

11.6 For th¢ External Leakage, Seat Leakage, and Hydrostatic Strength tests, a calibrajed pressure
indicating deyicé\(as described in 5.9), shall be used.

11.7 External and Seat Leakage tests on connectors or fittings intended to handle petroleum products
shall use a source of aerostatic pressure such as air or nitrogen. When leakage is observed, the tests shall
be repeated with kerosene, Soltrol® 170, or other liquid of comparable or lighter viscosity as the test
medium.

NOTE: Soltrol® is a Registered Trademark of Chevron Phillips Chemical Company LP.
12 Long Term Exposure Test
12.1 General

12.1.1 The test outlined in 12.2 — 12.4 shall be performed on one or two samples of the device. If the
product is rated for use with gasoline or a gasoline/ethanol blend with a nominal ethanol concentration of
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up to 25 % (EO — E25), then the test shall be performed using the CE25a test fluid. If the product is rated
for use with gasoline or a gasoline/ethanol blends with a nominal ethanol concentration of up to 40 % (EO
— E40), then the test shall be performed using both the CE25a and CE40a test fluids. If the product is rated
for use with a gasoline/ethanol blend with a nominal ethanol concentration of up to 85 %, then the test
shall be performed using both the CE25a and the CE85a test fluids. See Annex A for the test fluids.

12.2 Samples

12.2.1 Samples of complete device shall be tested for each applicable test fluid. For non-reconnectable
breakaway fittings subjected to the appropriate sequence in 11.5, two samples are needed for each
applicable test fluid. All inlet and outlet openings of the samples shall be sealed in accordance with 12.2.3.

12.2.2
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If pl
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installation.

fthe sealing device or material IS not considered part of the device under test, but will be

provided in the end product at the time of installation, a representative seal shall be provided for the test.

12.3 Method

12.3.1

shall be prepared using the instructions in Annex A.

The sample shall be exposed to the applicable test fluid in accordance with 12.1.1. The test fluids

12.3.2 A quick connect device is connected to the 1/4 inch NPT connection at the inlet, and is used to fill
the samples with the applicable test fluids. A source of pressure may be used to assist in filling or draining
the samples, however, the pressure shall not exceed the rated pressure of the device under test. Once the
samples are filled to exclude all air, they are closed off and sealed. The samples are then placed in the test
chamber.
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12.3.3 The chamber temperature is increased to 60 £2 °C (140 x4 °F). When the chamber reaches this
temperature, the exposure period begins. The samples are exposed to the applicable test fluid at 60 £2 °C
(140 +3.6 °F) for approximately 168 hours. At the end of this duration, the exposure period is halted and
the chamber is allowed to cool. The samples are subjected to a 50 psi (347 kPa) pressure for one minute.
The fluid is then drained from the samples and observed in accordance with 12.4.2. After this observation,
the fluid is discarded. The samples are then immediately refilled with new test fluid and the chamber
temperature is allowed to increase to 60 +2 °C (140 3.6 °F) again. The total duration of the test shall
equal 1,008 hours of exposure at 60 £2 °C (140 £3.6 °F).

12.3.4 At the end of the total exposure duration, the test fluid is left in the samples and the samples are
removed from the chamber. The samples are then subjected to the test sequence as outlined in 11.5 and
in accordance with 11.4. Prior to the initiation of the test sequence, the Long Term Exposure test fluid shall
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13 Electrical-Continuity Test

13.1

13.1.1

General

13.2 or the alternate test method in 13.3.

Breakaway devices and swivel connectors shall be tested using the test method as indicated in

13.1.2 For assemblies with more than one swivel connector, continuity shall be measured across the
entire assembly while rotating each swivel connector independently.

13.2 Electrical continuity measurement

13.21

The electrical resistance across a device shall not exceed 0.5 MQ.
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13.2.2 The electrical continuity determination shall be made using a resistance indicating instrument.
When a swivel is being tested, the swivel shall be rotated 360° with the leads of the instrument are
attached, and the highest reading obtained shall be considered the resistance of the swivel connector.

13.3 Electrical continuity alternate method

13.3.1 Breakaway couplings and swivel connectors shall not have an electrical resistance greater than
5800 Q/inch (2280 Q/cm) when tested in accordance with 13.3.2.

13.3.2 The electrical resistance shall be measured by means of an appropriate ohmmeter. When a
swivel is being tested, the swivel shall be rotated 360° while the leads of the ohmmeter are attached, and

the h| heSt r-\nrlinn obtainad chall bha caoncidarad tha racictanca of tha cvival cannactar
g ding-obtained-shal-be-considered-the-resistance-of-the-swivel-connestor

P

14 Externgl Leakage Test

14.1 A devjce shall not leak when subjected to an aerostatic or hydrostatic source of pregsure of 1-1/2
times its maximum design pressure, but not less than 75 psig (517 kPa), whet-tested as dedcribed below.
Vapor confinjng components shall be subjected to a pressure of 0.75 psig (5.17 kPa).

end shall be closed. A positive shutoff valve, and a pressure indicating device, as described in 5.9, shall be
installed in the pressure supply piping. The pressure indicatingvdevice shall be installed|between the
shutoff valveland the test sample.

14.2 The t}st sample shall be connected to a source of liquid or aerostatic pressure, and the opposite

14.3 The sample pipe-connecting fitting made up with-piping or tubing in accordance with 1R.2.4 shall be
placed on hagrizontal supports 30 inches (760 mm) apart. The sample shall then be tested for leakage in
this position|While the test sample is under the pressure of the test liquid, sufficient load shall be placed
on the fitting|to cause maximum deflection of the connected pipe as permitted by the fitting gesign. While
in the deflectied position, the fitting shall be abserved for leakage as described in 14.2.

15 Seat Lejakage Test

15.1  An emergency breakaway fitting shall not leak past the seats when subjected to a hydrostatic or
aerostatic tept pressure starting at zero and increasing to 1-1/2 times its maximum design jpressure, but
not less than 75 psig (517 kRa), when tested as described below. This test is only conducted on the liquid
path for vapqr recovery.products.

15.2 Both halves-of an uncoupled sample of the emergency breakaway fitting shall be cgnnected to a
hydrostatic gr aerostatic source of pressure. A positive shutoff valve, and a pressure indicating device, as
described inlA8& i i ipi indicati vice shall be
installed between the shutoff valve and the test sample. The pressure shall be increased gradually from
zero and then maintained at 1-1/2 times the maximum design pressure, but not less than 75 psig (517
kPa). The test is then to be repeated at a pressure of 0.75 psi (5.17 kPa).

16 Operation Test

16.1 A swivel connector or emergency breakaway fitting which incorporates a swivel mechanism
subjected to the Long Term Exposure Test, Section 12, shall be subjected to 100,000 cycles of operation
as described in 16.2 — 16.4.

16.2 Prior to the test, the fluid confining portion of the sample shall be filled with kerosene or Soltrol®170.
For the duration of the test, the liquid shall be under a pressure of 50 psig (345 kPa).
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16.3 The operating mechanism shall be arranged so that, during each cycle of operation, each joint of a
swivel mechanism is rotated through an arc of 180 +10/-0° at a rate between 6 and 10 cycles/minute. the
manufacturer may request a faster rate but it shall not exceed 30 cycles per minute. If the connector is
constructed with more than one joint of a swivel mechanism, and it is not feasible to operate all joints
simultaneously, then it is possible for any one joint to be operated separately. Rotation of the joint 180
+10/-0° and then back to the initial position is considered 1 cycle of operation.

16.4 During the cycling, a 20 Ibf (89 N) shall be applied to the swivel at an angle of 45° from the plane of
rotation and in such a manner that the force is applied as a bending moment at that joint. The force shall
be applied at the point on the swivel farthest from the joint. When necessitated by the swivel construction,
the operation test shall be conducted on additional samples of the swivel with the load applied on the
opposite side of the plane of rotation. See Figure 16.1 — Figure 16.4 for examples.

Exception: The load does not need to be applied to the opposite side of the plane of.rotation, when a
product incorporates more than one swivel joint and the other swivel joint rotates preventing the load from
being applied on the opposite side.

Figure 16.1

Application of Test Force for Axial Swivel
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Figure 16.2
AlternateApplication of Test Force for Axial Swivel
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Application 6f Test Force for Compound Swivel
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Figure 16.4

Application of Test Force on Compound Swivel with 45° Outlet
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