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SCC FOREWORD

National Standard of Canada

A National Standard of Canada is a standard developed by a Standards Council of Canada (SCC) accredited
Standards Development Organization, in compliance with requirements and guidance set out by SCC. More
information on National Standards of Canada can be found at www.scc.ca.

SCC is a Crown corporation within the portfolio of Innovation, Science and Economic Development (ISED) Canada.
With the goal of enhancing Canada’s economic competitiveness and social well-being, SCC leads and facilitates the
development and use of national and international standards. SCC also coordinates Canadian participation in
standards development, and identifies strategies to advance Canadian standardization efforts.
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Summary of

Topics

This new Second Edition of ANSI/CAN/UL 87B dated May 31, 2024 is being issued as a new joint
US/Canada Standard reflecting the latest ANSI and SCC approval dates and incorporating the
proposal dated September 29, 2023.

The new reqlllirements are substantially in accordance with Proposal(s) on this subject dat

29, 2023.
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Kuel, Diesel/Biodiesel Blends with Nominal Biodiesel Concentrations up t¢

20 Percent (B20), Kerosene, and Fuel Oil

Prjor to the first edition, the requirements for the products €overed by this Standard were included
the Outline of Investigation for Power-Operated Dispensing Devices for Diesel Fuel, Biodiesel Fu
Diesel/Biodiesel Blends with Nominal Biodiesel Concentrations up to 20 Percent (B20), Kerosene, a
Fdel Oil, UL 87B.
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Second Edition

May 31, 2024
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Preface

This is the Second Edition of the ANSI/CAN/UL 87B, Standard for Power-Operated Dispensing Devices
for Diesel Fuel, Biodiesel Fuel, Diesel/Biodiesel Blends with Nominal Biodiesel Concentrations up to 20
Percent (B20), Kerosene, and Fuel Oil.

ULSE is accredited by the American National Standards Institute (ANSI) and 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

of a Standards Development Organization.

This ANSI/CA
compliance
Organization.
publication, a

Annex A iden

In Canada, t
and English.
markings and

This Second
Now superseq

Comments of

N/UL 87B Standard is under continuous maintenance, whereby each revision
vith the requirements of ANSI and SCC for accreditation of a Standards

Ction to revise, reaffirm, or withdraw the standard shall be initiated.
ified as Normative, forms a mandatory part of this Standard.

ere are two official languages, English and French. All safety warnings mus
Attention is drawn to the possibility that some Canadian authorities may req
or installation instructions to be in both official langdages.

Edition joint American National Standard and/National Standard of Canada is
es, the First Edition of UL 87B.

proposals for revisions on any part©f-the Standard may be submitted at any ti

should be sulymitted via a Proposal Request.inthe Collaborative Standards Development S

at https://csds
Our Standard
should be alt

those Standa

This Edition
Operated Dis

This list reprg

.ul.com.

s for Safety are copyrighted by ULSE Inc. Neither a printed nor electronic copy
ered in any way. Alltof our Standards and all copyrights, ownerships, and ri
rds shall remain the sole and exclusive property of ULSE Inc.

pf the Standard has been formally approved by the Technical Committee (]
bensing Devices For Petroleum Products, TC 87.

is approved in
Development

In the event that no revisions are issued for a period of four years from the date of

be in French
Lire additional

based on, and

me. Proposals
ystem (CSDS)

of a Standard
jhts regarding

I'C) on Power

sents'the TC 87 membership when the final text in this Standard was ballo

time, changes

in.the membership may have occurred.

tr:d. Since that

TC 87 Membership

Name Representing Interest Category Region
D. Boyd BP America Inc. Commercial / USA
Industrial User
C. Cranford Gilbarco Inc. Producer USA
M. Ebert Fill-Right Company Producer USA
W. Fiske Intertek Testing Services Testing gStandards USA
rg.

TC 87 Membership Continued on Next Page
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A. Gifford Central lllinois Manufacturing Company Supply Chain USA

D. Grady Talema Group Supply Chain Ireland

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

D. Karimov Advanced Flow Solutions Supply Chain USA

M. Kawate UL Standards & Engagement TC Project Manager USA
— Non-voting

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

P. Legault Integrated Review Services — Consulting General Interest Canada

M. Mailvaganan] self General Interest Canada

R. Mclachlan Sleegers Engineered Products Inc. Commercial / Canada
Industrial User

J. M. Meyer Core Engineered Solutions Supply Chain USA

R. Moses Wayne Fueling Systems Rroducer USA

M. Poxson Michigan Department of Environmental Quality Government USA

B. Swiecicki National Propane Gas Association General Interest USA

J. Thompson Association for Petroleum & Explosives Admin General Interest Un[ted Kingdom

M. Walters Superior Energy Systems Ltd Producer USA

L. Werner UL Standards & Engagement TC Chair — Non- Canada

voting
E. Wolff-Klammer UL Solutions Testing & Standards USA

International (

For informatio
or email us at

This Standard

The intended
remains the rg

lassification for Standards (ICS):75.200, 75.160.20

h on ULSE Standards, visit https://www.shopulstandards.com, call toll free 1-888-853-3503

ClientService@shopUlLStandards.com.
is intended to bejused for conformity assessment.

primary-application of this Standard is stated in its scope. It is important t
sponsibility of the user of the standard to judge its suitability for this particular 3

o0 note that it
pplication.

CETTEN

ISEET

ORME NATIONAI F DU CANADA EST DISPONIBI F FN VERSIONS FRANC
ANGLAISE.
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INTRODUCTI

1 Scope

ON

1.1 These requirements apply to power-operated dispensing devices, rated 600 V ac or less, for use with
fuels. Fuels, as defined by these requirements, include one or more of the fuels described in 1.3.

1.2 Power-Operated Dispensing Devices for Diesel Fuel, Biodiesel Fuel, Diesel/Biodiesel Blends with
Nominal Biodiesel Concentrations up to 20 Percent (B20), Kerosene, and Fuel QOil shall be constructed to
comply with the following:

a) In the United States:

b)In g

1.3 Dispeng
following:

a) Die
biodie
Stand
b) Die

5%u
Fuel

c) Bio
Fuel B

1) The requirements defined in the Standard for Power-Operated Dispensin
Petroleum Products, UL 87, and

2) The requirements in this Standard.
anada:

1) The requirements defined in the Standard for Power-Operated Dispensi
Flammable Liquids, CSA B346;

2) Electrical equipment for flammable and combustible fuel dispensers, CSA
and

3) The requirements in this Standard.

ing devices covered by these requitéments are intended for use with one g

sel fuel, which includes renewable diesel and diesel fuel/biodiesel blends
el concentrations up to~and including 5 % (BO — B5) formulated in accord
brd Specification for Diesel Fuel Oils, ASTM D975.

p to 20 % (B6'=/B20) formulated in accordance with the Standard Specifica
il, BiodiesekBlends (B6 — B20), ASTM D7467.

Hiesel (B99.9/B100) formulated in accordance with the Standard Specificatio
lend Stock (B100) for Middle Distillate Fuels, ASTM D6751.

g Devices for

g Devices for

C22.2 No. 22,

r more of the

with nominal
ance with the

5el/biodiesel, renewable diesel/biodiesel blends, with nominal biodiesel concgntrations from

tion for Diesel

n for Biodiesel

d) Ker

osene Tormulated In accordance with the Standard specification Tor Kkerosine,

STM D3699.

e) Fuel Oil (heating oil) formulated in accordance with the Standard Specification for Fuel Oils,

ASTM

D396.

1.4 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,;

3) National Electrical Code, NFPA 70.
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b) In Canada:

1) The Canadian Electrical Code, Part | Safety Standard for Electrical Installations, CSA

C22.1;
2) The National Fire Code of Canada;

3) Provincial or other Regulations.

1.5 These requirements apply to wiring methods used to install or interconnect such control equipment
when the equipment is located directly on or within the housing of the dispensing device.

1.6 These res

operation of a
covered unde
1238.

1.7 These requirements do not cover dispensing devices for use with gasoeline or ga
ar:l‘d for Power-

blends of any
Operated Dig
Concentration|

1.8 These rg
the Standard fi

1.9 These rq
concentration

2 Compone

2.1 Exceptq
requirements

2.2 Acompg

a) Invg
produg

b) Is s

the Standard for Control Equipment for Use with Flammable Liquid Dispensin

concentration. These dispensing devices are covered under the Stand
pensing Devices for Gasoline and Gasoline/Ethanol “Blends with No
s up to 85 Percent (EO — E85), UL 87A.

quirements do not cover dispensing devices for use with LP-Gas, which are g
or Power-Operated LP-Gas Dispensing Equipment, UL 495.

quirements do not cover equipment intended for diesel/biodiesel blends wi
between B20 and B99.9/B100.

hts

s indicated in 2.2, a component of a product covered by this Standard shall cg
or that component.

nent is not required,to comply with a specific requirement that:

Ives a feature.or characteristic not required in the application of the com
t covereddy this Standard, or

perseded by a requirement in this Standard.

r, or interrupt
Licts would be
j Devices, UL

soline/ethanol

inal Ethanol

overed under

h a biodiesel

mply with the

bonent in the

PR R T | (i ! e g 4 PO L) (I 4L .y (|
23 A Comp(.llclll SldIl DC USTU TIT atlUTuarittc WillT 1o Tallly SSlablisTicU TUT Uic TTeTiucu

use.

conditions of

2.4 Specific components are incomplete in construction features or restricted in performance
capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.

3 Units of measurement

3.1

approximate information.

Values stated without parentheses are the requirement. Values in parentheses are explanatory or
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4 Referenced Publications

4.1

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

4.2 The following publications are referenced in this Standard:

ASME B1.20.

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

ASME B36.10M, Standard for Welded and Seamless Wrought Steel Pipe

Any undated reference to a code or standard appearing in the requirements of this Standard shall be

ASTM AB53/AE53M —Specificationfor-Shect-SteelrZinc—GCooted{Gatvanized)orZinctron
(Galvannealeqd) by the Hot Dip Process
ASTM B858,| Standard Test Method for Ammonia Vapor Test for Determining, Susceptil

Corrosion Cr4

ASTM D396,

ASTM D471,

ASTM D975,

ASTM D3699,
ASTM D6751|

ASTM D7467|

ASTM E28,
Hydrocarbon

CSA12.4, Po

CSAB346, P

CSAC221, ¢

cking in Copper Alloys

Standard Specification for Fuel Oils

Standard Test Method for Rubber Property — Effects ofLiquids

Standard Specification for Diesel Fuel Oils

Standard Specification for Kerosine

Standard Specification for Biodiesel Fuel Blend Stock (B100) for Middle Distil
Standard Specification for Diesel Fuel Oil, Biodiesel Blends (B6 — B20)

Standard Test Methods/for Softening Point of Resins Derived from Pine (
b, by Ring-and-Ball Apparatus

wer-Operated LP-Gas Dispensing Equipment
bwer-operated dispensing devices for flammable liquids

anadian Electrical Code, Part | Safety Standard for Electrical Installations

Alloy Coated

ility to Stress

ate Fuels

hemicals and

CSAC22.2N

0. U.19, Adhesive Labels

CSA C22.2 No.

CSA C22.2 No

CSA C22.2 No.

CSA C22.2 No

CSA C22.2 No

CSA C22.2 No.

0.17, Evaluation of Properties of Polymeric Materials

. 22, Electrical equipment for flammable and combustible fuel dispensers

30, Explosion-proof equipment

. 45.1, Electrical Rigid Metal Conduit — Steel

56, Flexible Metal Conduit and Liquid-Tight Flexible Metal Conduit

. 45.2, Electrical Rigid Metal Conduit — Aluminum, Red Brass, and Stainless Steel
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CSA C22.2 No. 65, Wire connectors

CSA C22.2 No. 145, Electric Motors and Generators for Use in Hazardous (Classified) Locations

CSA C22.2 No. 207, Portable and stationary electric signs and displays

CSA C22.2 No. 213, Nonincendive electrical equipment for use in Class | and Il, Division 2 and Class Il
Divisions 1 and 2 hazardous (classified) locations

CSA C22.2 No. 60079-11, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety

CSA C22.2N

a007Z9 458  Evnlociva araa. Doyt o inmannt nrafantion

415
TO°

o
NFPA 30, Flar
NFPA 30A, Cdg
NFPA 70, Nat
NFC, Nationa
UL 1, Flexible
UL 6, Electricd
UL 6A, Electri

UL/ULC 25B,
Concentration

UL 48, Electrid

UL/ULC 79B,
Nominal Biodi

UL 87A, Pow,
Ethanol Conc¢

{taaan. ’ (WA 2WI2N
CAPTOSTY C—atrmTToOSPTTCTCS T art OO CT OrotCCuorT oy -ty og

D

T OUUT IO,

hmable and Combustible Liquids Code

de for Motor Fuel Dispensing Facilities and Repair Garages

onal Electrical Code

Fire Code of Canada

Metal Conduit

| Rigid Metal Conduit Steel

cal Rigid Metal Conduit — Aluminum,\Red Brass and Stainless Steel

Meters for Diesel Fuel, Biodiesel Fuel, Diesel/Biodiesel Blends with Nom
s up to 20 Percent (B20);,-Kerosene, and Fuel Oil

Signs

Power-Operated Pumps for Diesel Fuel, Biodiesel Fuel, Diesel/Biodiese
sel Concentrations up to 20 Percent (B20), Kerosene, and Fuel Oil

br-Operated Dispensing Devices for Gasoline and Gasoline/Ethanol Blends

bntrations up to 85 Percent (EO — E85)

UL 94, Tests for Flammability of Plastic Materials for Parts in Devices and Appliances

UL 157, Gaskets and Seals

%z
1

of protection

nal Biodiesel

Blends with

with Nominal

UL 330B, Hose and Hose Assemblies for Dispensing Diesel Fuel, Biodiesel Fuel, Diesel/Biodiesel Blends
with Nominal Biodiesel Concentrations up to 20 Percent (B20), Kerosene, and Fuel Oil

UL/ULC 331B, Strainers for Diesel Fuel, Biodiesel Fuel, Diesel/Biodiesel Blends with Nominal Biodiesel

Concentration

s up to 20 Percent (B20), Kerosene, and Fuel Oil

UL 428B, Electrically Operated Valves for Diesel Fuel, Biodiesel Fuel, Diesel/Biodiesel Blends with
Nominal Biodiesel Concentrations Up to 20 Percent (B20), Kerosene, and Fuel Oil
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1

UL 486A-486B, Wire Connectors

UL/ULC 567B, Emergency Breakaway Fittings, Swivel Connectors, and Pipe Connection Fittings for
Diesel Fuel, Biodiesel Fuel, Diesel/Biodiesel Blends with Nominal Biodiesel Concentrations up to 20
Percent (B20), Kerosene, and Fuel Oil

UL 674, Electric Motors and Generators for Use in Hazardous (Classified) Locations

UL 746A, Polymeric Materials — Short Term Property Evaluations

UL 495, Power-Operated LP-Gas Dispensing Equipment

UL/ULC 842
Concentratio

UL 860, Pipe

UL 913, Intripsically Safe Apparatus and Associate Apparatus for Use in“Class I, Il, and

Hazardous (Q
UL 969, Mark
UL 1238, Corj
UL 1332, Org|

UL/ULC 2586
Biodiesel Cor

UL 60079-15

UL 121201, N
1 and 2 Haza

5 Glossary

5.1 Forthe

'

, Valves for Diesel Fuel, Biodiesel Fuel, Diesel/Biodiesel Blends with Non
up to 20 Percent (B20), Kerosene, and Fuel Oil

Unions for Flammable and Combustible Fluids and Fire Protection’Service

lassified) Locations

ing and Labeling Systems

trol Equipment for Use with Flammable Liquid.Rispensing Devices

anic Coatings for Steel Enclosures for Outdoor Use Electrical Equipment

B, Hose Nozzle Valves for Diesel Fuel, Biodiesel Fuel, Diesel/Biodiesel Blend
centrations up to 20 Percent (B20), Kerosene, and Fuel Oil

Explosive atmospheres~Part 15: Equipment protection by type of protection

onincendive Electrical Equipment for Use in Class | and Il, Division 2 and Clas
Fdous (Classified). Locations

burpose-of this Standard, the following definitions apply.

inal Biodiesel

Il Division 1,

5 with Nominal

n

s Ill, Divisions

-

52 AIRGA

a) In the United States: A minimum 25.4 mm (1 in) free air space between planes of Division 1,
Division 2, Zone 1, or Zone 2 hazardous locations and unclassified areas of a dispensing device.
The air gap is intended to reduce the entry of flammable gases or vapors into unclassified areas.

b) In Canada: A minimum 25.4 mm (1 in) free air space between planes of Division 1 or Zone 1 and
Division 2 or Zone 2 hazardous locations below 1.2 m (4 ft) of the base of the dispensing device.
The air gap is intended to reduce the entry of flammable gases or vapors into unclassified or lower
classification areas.

5.3 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.
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5.4 BASE - The part of the assembly that is intended to be secured to the foundation on which the
device will be installed.

5.5 Refer to the definitions in NFPA 30A or CSA C22.1, for the applicable definition to these hazardous
locations. For the purposes of defining the hazardous locations requirements for devices covered within
this Standard, hazardous locations are further defined as follows:

a) Class I, Group D, Division 1 or Zone 1 —

1) The area within a dispenser housing up to 1.2 m (4 ft) vertically above the base, except
for that area defined as Division 2, Zone 2, or unclassified.

?) Any area within a nozzle boaot

b) Clags I, Group D, Division 2 or Zone 2 —
1) Areas within a dispenser housing above the Division 1 area.

2) The area surrounding the dispenser housing within 457 mm-(18 in) horizontally in all
directions from the Division 1 or Zone 1 area located within the,housing.

3) The area within 457 mm (18 in) horizontally, in all directions from the opening of a nozzle
boot not isolated by a vapor tight partition, except\that the area is not required to be
extended around a 90 degree or greater corner.

See Figure 5.1 and Figure 5.2 for an illustration of Class | hazardous locations.
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457 mm (18 in)
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Figure 5.1

Hazardous Location Classification Within a Typical Dispenser
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Figure 5.2

Hazardous Location Classifications Associated With a Hose Nozzle Boot

TOP VIEW
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5.6 DISPENSER, REMOTE CONTROL TYPE — A dispensing device that does not contain a power-
operated pump as part of the assembly, and which is intended for connection to a fluid piping system
containing the power-operated pumps at a remote location. Also commonly identified as a “dispenser”.

5.7 DISPENSER, SELF-CONTAINED - A dispensing device that includes a power-operated pump as
part of the assembly. Also commonly identified as a “pump” or “suction dispenser”.

5.8 DISPENSING DEVICE - A product consisting of various components as applicable, which are used
to control and meter the flow of liquid from an upstream storage device.

5.9 ELECTRICAL CIRCUITS —

a) High Voltage Circuit — A circuit having a potential of not more than 600 volts and having circuit
charagteristics in excess of those of a low voltage or Class 2 circuit.

b) Low Voltage Circuit — A circuit involving a potential of not more than 30 yolts"ac (rins) (42.4 volts
peak gr dc) and

1) Supplied by a Class 2 transformer, or by a battery, by a battéry and fixed |mpedance, or
by a transformer and fixed impedance each of which, as a«wunit, is in compliange with what is
required for a Class 2 transformer, or

2) Limited to a maximum of 100 volt-amperes.

A circuit derived from a source of supply classified' as a high voltage circuit, by connecting
resistgnce in series with the supply circuit as a_means of limiting the voltage and [current, is not
considered to be a low voltage circuit.

c) Intgnsically Safe Circuit — A circuit incapable of releasing sufficient electrical |energy under
normgl or abnormal conditions to cause ignition of a specific hazardous atmospheric mixture.
Abnormal conditions include unintentional damage to any part of the equipment or wiring,
insulation or other malfunction of glectrical components, application of overvoltage, adjustment and
maintg¢nance operations, and éther similar conditions.

5.10 DIESEL/BIODIESEL BLENDS — Blended fuels composed of a diesel component and a biodiesel
component. The numerical value corresponding to the biodiesel component determines the blend rating
(such as B20[for 20 % biodiesel, 80 % diesel).

dispenser and consists of a hose assembly and hose nozzle valve, and with emergenty breakaway
swjvel connectors as needed.

51 HANG(FG HARDWARE — The portion of the dispensing device that is connected to the outlet of the

couplings an

5.12 HOUSING - That section of the device that encloses and is intended to protect operating parts,
control mechanisms, or other mechanical or electrical components, the damage of which would render the
device incapable of being operated as intended, lead to tampering, introduce the possibility of escape of
liquid, or expose bare live electrical parts.

5.13 INTENDED CARE AND USAGE - Intended care means tasks such as lubrication and cleaning.
Intended usage covers the manipulations involved in starting the dispenser, dispensing the liquid, and
restoring the dispenser to its standby condition.

5.14 MASTER-SATELLITE DISPENSER COMBINATION — Consists of two or more dispensing devices.
The “Master” dispenser controls the dispensing operation; the “Satellite” dispenser actually dispenses as
well, but is not used to control the dispensing function.
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5.15 NOZZLE BOOT — The component on the dispenser into which the nozzle spout is inserted when
the nozzle is returned to the dispenser.

5.16 PANEL — A principal section of a housing or enclosure. A mounting arrangement for control and
other components.

5.17 PEDESTAL — That part of the structure above the base which supports the component units, and to
which they are attached.

5.18 PUMPING UNIT — A power-operated pump for diesel or diesel/biodiesel blends, which may
incorporate a strainer, air separator, relief device, or other auxiliary part.

5.19 SEALS
result in move

5.20 SEALS
than compres

5.21 UNCLA
Division 1, Di
completely su
or vapors that

5.22 VAPOR

a) In th
or Zon
reduce

b) In G
Zone 72
barrier

ment or flexing of the seal under normal use conditions.

STATIC — A seal that is not subject to mechanical movement or other applie
bing forces that are applied during installation and maintained durig normal us

SSIFIED AREA - In the United States: An area within a‘diSpenser housing
vision 2, Zone 1, or Zone 2 locations by a vapor barrier or a solid nozzle
'rounded by a Division 1 or Division 2 area, that doeshot contain a level of flan
are capable of producing explosive or ignitable mixtures.

BARRIER -

e United States: A solid, unpierced partition located between Division 1, Divis
b 2 locations and unclassified areas of,a dispensing device. The vapor barrier
the entry of flammable gases or vapors into unclassified areas.

anada: A solid, unpierced pattition located between Division 1 or Zone 1 and
hazardous locations below-1.2 m (4 ft) of the base of the dispensing devig
is intended to reduce the entry of flammable gases or vapors into unclass

DYNAMIC - A seal that is subject to mechanical movement or other appIiJad forces that

i forces other
e conditions.

isolated from
boot, but not
mable gases

on 2, Zone 1,
is intended to

Division 2 or
e. The vapor
ified or lower

classification areas.

CONSTRUCTIION

6 General Construction

6.1 General

6.1.1 A power-operated dispensing device includes, as needed a base, housing or pedestal, power-
operated pump, pressure relief device, strainer, meter, valves as required, hose, hose nozzle valve, motor
control, locking mechanism, piping, electrical wiring, and fixtures. The pump may be integral with the
dispensing device, or the dispensing device may be designed for use with a separate pump.

6.1.2 A dispensing device may be of the self-contained type with components mounted in a common
pedestal and housing, or it may comprise separate assemblies intended for installation as individual units
but in conjunction with each other.

6.1.3 Devices having self-contained pumping units are judged on the use of suction lifts of not less than
2 ft (61 cm).

6.1.4 The construction shall be such that parts can be replaced or reassembled to function as intended
after being dismantled.
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6.1.5 The device shall incorporate provisions for support independent of piping, tubing, or conduit that
may be connected thereto.

6.1.6 Fluid confining parts, except gaskets, seals, or hoses, shall be constructed of metallic materials.

6.1.7 Liquid and vapor openings for field connection shall be plugged or capped by the manufacturer

prior to shipm

ent to prevent entrance of foreign material.

6.1.8 Fluid-handling piping systems and equipment shall have a maximum allowable working pressure
(MAWP) of not less than 345 kPa (50 psi).

6.2 Hose assemblies

6.2.1 Adisp
accordance W

6.2.2 When
not be sprays
made to prev:

6.3 Straine

6.3.1 A disq
Strainers, Se
removal and

dispensing de

ensing device may be furnished without a hose assembly. The dispensershal
ith 45.1.1(c) whether the hose assembly is furnished or not.

the hose is located inside the housing, the assembly shall be such that elec
d with liquid in the case of hose leakage. In a weighted loop\application, pro
pnt the weight from pulling on the hose coupling.

'S

ensing device shall be provided with at least.one strainer. The strainer sha
Ction 14. The strainer or strainer assembly shall be constructed and located
eplacement of the straining element without-breaking liquid lines or disturbing

be marked in

rical parts will
vision shall be

Il comply with
to permit the
any part of the

vice assembly and to permit ready access for cleaning with minimum spillage of fluid.

6.4 Electridally operated valves

6.4.1 A disp

ensing device for use in a:remote control system, or a single inlet dual outlet

dispensing dgvice, incorporating only. one pump, shall have in each discharge line a shu

closes at the

6.4.2 A pow
equipped with

6.4.3 A plug
seal to the ex

ime or before the hose nozzle valve is hung in place on the device.

er-operated dispensing device of the self-contained single outlet type is not
a shutoff valveras specified in 6.4.1.

or rotating disc type valve employing the bearing surface of the plug or dis
erior of the valve body shall not be used in liquid lines.

self-contained
toff valve that

required to be

c as the liquid

6.4.4 An electrically operated shutoff valve shall close upon being de-energized, regardless of the
position of any operating lever or reset handle.

6.4.5 Valves, as needed, are required in the construction of dispensing devices in order to maintain
system priming thereby minimizing the risk of seal dry out.

6.5 Hose nozzle valve

6.5.1

accordance with 45.1.1(c).

A dispensing device may be furnished without a hose nozzle valve provided it is marked in
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6.6 Mechanically operated valves
6.6.1 A plug or rotating disc type valve, employing the bearing surface of the plug or disc as the liquid

seal to the exterior of the valve body, shall not be used in liquid lines.

6.6.2 A petcock or other manually operated valve shall not be provided, which when open, permits the
discharge of fluid.

7 Materials

7.1 Metallic

materials

711 Generlal

7.1.1.1 A me

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

function of the

7.1.1.2 The
corrosion will
comply with th

7.1.1.3 Meta
of lead, or ma
used, such as

7.1.1.4 With
fluid confining

7.1.2 Atmospheric corrosion

7.1.2.1 Metq
addition, metg
valves) shall
following item

a) A c3
be free

tallic part, in contact with the fuels anticipated by these requirements, shall 4

device. See the Long Term Exposure Test, Section 30.

exposed surfaces of metallic parts shall be resistant to atmospheric cof
ead to leakage of the fluid or if it will impair the function-of the device. The
e requirements in Atmospheric corrosion, 7.1.2.2.

llic parts in contact with the fuels anticipated hy. these requirements shall not bj
erials that are substantially lead. In additionno coatings or platings containing
terne-plated steel.

reference to the above requirementsi“metallic parts include metallic materials
parts as well as metallic coatings-or plating that may be applied to a base mate

llic materials used for fluid confining parts shall be resistant to atmospheric
lic materials that~are required to operate to address safety (e.g. thermal li
be resistant to(atmospheric corrosion. Ferrous materials of the thickness sp
5 are acceptable for the preceding when uncoated:

of leakage;

e resistant to
will impair the

rosion if this
material shall

e constructed
lead shall be

used to form
rial.

corrosion. In
nks on shear
ecified in the

sting having a wall thickness of not less than 6.4 mm (1/4 in) if shown by production test to

b) Star

36-410M;—and

O e foren ASME B

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

7.1.2.2 A protective coating shall provide resistance against atmospheric corrosion to a degree not less
than that provided by the protective coatings specified in 7.1.2.3.

7.1.2.3 Cadmium plating shall not be less than 0.008 mm (0.0003 in) thick, and zinc plating shall not be
less than 0.013 mm (0.0005 in) 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 0.0038 mm (0.00015 in) thick.
Metallic parts are considered to comply with 7.1.2.1 when they are protected against atmospheric

corrosion by:

a) Hot dipped, mill galvanized sheet steel complying with the coating designation G90 in Table | of

ASTM

ABS53/A653M; or
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b) Coatings which have been determined to be equivalent to G90 under the requirements of UL

1332.

7.1.2.4 A metallic material other than as described in 7.1.2.1 — 7.1.2.3 shall be painted or protected in a

manner that h

as been determined to be equivalent.

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
function of th

7.21.2 Gas
respectively.
and a dynami

7.2.1.3 Gas
material level

7.2.1.4 Matgrials used in the construction of hoses shall complywith Hose Assembilies, Se

7.2.1.5 Non
constructed o

a) Pol

b) Eth

c) Methyl-Methacrylate;

d) Pol
e) Nyl

f) Polyf

i device.

kets or seals shall be designated as dynamic and/or static seals. See §
f the type of seal cannot be determined, then the material shall betreated a
C seal.

kets and seals shall comply with the requirements as outlined in Nonmetal
7.2.2 and Materials — system level, 7.3.

metallic materials in contact with the fuels anticipated by these requirement
f the following:

sulfide rubber;

ylene propylene diene monomer(EPDM) rubber;

vinyl Chloride (PVC),
bn 6/6; or

urethane.

7.2.2 Non

etallic-materials — material level
7.2.21 Stalrseais

7.2.2.11

will impair the

.19 and 5.20
5 both a static

ic materials —

ction 18.

s shall not be

Static seals shall be evaluated in accordance with UL 157, modified as indicated in 7.2.2.1.2 —

7.2.2.1.4. If a specific material complies with these requirements, the material can be considered to be
qualified for system testing.

7.2.2.1.2 A static seal shall be constructed of a material that is acceptable in accordance with 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 h;

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

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 h.

item c) while

¢ssed for the entire test duration. No oven conditioning is required.

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

d) Thel recovery period shall consist of removing the sample from the-.compressign device and
immersing it in the applicable test fluid for 30 min at room temperature. The samplé¢ shall not be
allowed to dry out due to exposure to air. The 30-min immersion should use the sanje fluid as the
test fluld for each sample.

e) For
coated

Exception: Th
accordance w

7.2.2.2 Dynamic seals

7.2.221 Dy
-7.2224. If
qualified for sy

7.2.2.2.2 A dynamic seal shall"be constructed of a material that is acceptable in accord

scope of UL 1

7.2223 Dy
with UL 157, d

all materials, the average compressions set is calculated and shall not exce

s requirement does not apply to compositecgasket or thermoplastic materials
th UL 157.

hamic seals shall be evaluated.in accordance with UL 157 modified as indicatg
A specific material complies:with these requirements, the material can be corj
stem testing.

b7.

hamic seals shall be subjected to the Volume Change and Extraction Test i
xcept for-the following modifications:

ed 35 %. For

fabrics, alternate limits can be used with the average compression set not exceeding 70 %.

as defined in

din7.2.2.2.2

sidered to be

ance with the

N accordance

a) The

testduration shall be 1000 h;

b) The

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

c) For all materials, the average volume change for a gasket or seal material 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.

7.2.2.2.4 Dynamic seals shall be subjected to the Tensile Strength and Elongation Test in accordance
with UL 157, except for the following modifications:

a) The test duration shall be 1000 h;
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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
values.

7.3 Materials — system level
7.3.1 For all materials, gaskets and seals that have been shown to comply with the applicable

requirements for static seals in UL 157, along with the exceptions as noted in 7.2.2.1, the requirements of
the Long Term Exposure Test, Section 30 shall be waived.

7.4 Casting impregnation materials
7.4.1 Materjal level

7.4.1.1 The|material shall be subjected to an infrared spectrum analysis in;accordance with] UL 746A.
7.4.2 System level

7.4.2.1 The|casting impregnation material, applied as intended’to a casting, shall comply|with the Long
Term Exposufe Test, Section 30. The casting shall not showindications of porosity leakage at any point
during or aftef this test.
7.5 Internal parts

7.5.1 Nonmgtallic parts located internally to a.fltid confining part, degradation of which wotld not directly
result in leakage, are not required to comply-with Nonmetallic materials, 7.2. The part shdll be tested in
accordance With 7.5.2.

7.5.2 Intern@l nonmetallic parts shall be tested during the Long Term Exposure Test, Sectjon 30. During
this test, the part shall not degrade-to the extent that visible particles can be observed in the drained fluid.

8 Frame and Enclosure

8.1 Base

8.1.1 The baseJshall be ordinary cast iron of 6.4 mm (1/4 in) minimum thickness, of commercial grade
steel of 2.36 mm (0.093 in) minimum thickness, or of other materials or constructions that have been
determined to be of equivalent strength.

8.1.2 The base shall be provided with bolt holes to accommodate bolts not less than 12.7 mm (1/2 in)
diameter for anchoring the dispenser. At least two holes shall be provided if the dispenser is not more than
1.83 m (6 ft) tall and at least four holes if the dispenser is over 1.83 m (6 ft) tall. If two holes are provided,
they shall be located on opposite sides of the base and at least 330 mm (13 in) apart. If more than two
holes are provided, they shall be located approximately symmetrically on a bolt circle having a diameter of
not less than 330 mm (13 in). The bolt holes shall be accessible, such as by being located in the base at
the sides of the dispenser provided with doors or removable panels.

8.1.3 The requirement specified in 8.1.2 does not apply to a farm or non-retail type of dispenser of a
special design, which includes other provisions for anchoring the dispenser.
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8.2 Pedestal

8.2.1 The pedestal shall be made of cast iron, sheet steel, or of a framework consisting of angle iron,
wrought iron, or steel pipe, or made of a construction that has been determined to be equivalent.

8.2.2 Piping carrying liquid shall not serve as part of the pedestal.

8.2.3 The pedestal shall provide strength and rigidity for the assembled structure. Provisions, such as by
bolting or welding, shall be made to prevent loosening of joints of the pedestal. See 8.3.8.

8.3 Housing

8.3.1 ExposnLre of the assembly to the weather shall not interfere with the intended perfon|mance of the
operating par{s that it encloses. A recess or depression in the housing that may collect Wwater shall be
arranged to djrect such collection to the outside or to points within the structure where it ¢an fall to the
ground without damage to the internal components.

8.3.2 A part employed in a main side section of a housing shall be:
a) Shegt steel having a minimum thickness of 0.91 mm (0.036,in);
b) Stainless steel having a minimum thickness of 0.66 mm(0.026 in);
¢) Unrginforced aluminum having a minimum thickness_of 1.35 mm (0.053 in); or

d) Reirnfforced aluminum having a minimum thickness of 1.04 mm (0.041 in).

Glass shall ngt be used as a part employed in a main side section. Nonmetallic material cap be used if it
complies with|8.3.4 and 8.3.5.

8.3.3 A part employed in a main top section of a housing shall be:
a) Shegt steel having a minimum thickness of 0.79 mm (0.031 in);
b) Stainless steel having.a’minimum thickness of 0.58 mm (0.023 in);
¢) Unrginforced aluminum having a minimum thickness of 1.19 mm (0.047 in); or

d) Reinfforced.aluminum having a minimum thickness of 0.91 mm (0.036 in).

Glass shall nqt be used as a part employed in a main side section. Nonmetallic material cah be used if it
complies with 8.3.4 and 8.3.5.

8.3.4 A principal section or panel of the housing shall not be fabricated of nonmetallic material unless the
material can be shown to have equivalent strength to the materials shown in 8.2.3 and 8.3.3. In addition,
the material shall comply with 8.3.5. This requirement does not apply in the case of a dial glass, a small
display panel, or to main panels that do not comply with these requirements, but which are backed up by
metal plates that do comply with these requirements.

8.3.5 Nonmetallic materials used as a principal section or panel of the housing shall comply with all of
the following:

a) The material qualifies for a minimum flammability classification of HB as described in:

1) In the United States, UL 94;
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b) The
c) The
d) The

e) The

2) In Canada CSA C22.2 No. 0.17.

material is resistant to deterioration and deformation;

material is not used for support of internal functional components;
material is not part of the basic dispensing pedestal;

material is not in contact with heat producing parts; and

f) The temperature of the material does not exceed 65 °C (149 °F) in service.

8.3.6 Other metallic materials can be used as a part in a main top or side section, as long as they can be

shown to hav

8.3.7 When
as well as sU
panels does 1

8.3.8 Theh
equipment. O
field connect
installed, unl
purpose.

8.3.9 Theh
than 806 mm
arrangement

8.3.10 Openings in the housing for the reception of hose nozzles, when they are not in use

with a nozzle
may escape fi

9 Vapor Ba
9.1 A dispe

Division 2, or
of flammable

b equivalent strength to the materials shown in 8.3.2 and 8.3.3.

the housing also serves as a pedestal, it shall provide rigidity and strength foi
pport for the components. It shall be arranged in such a mannerithat remg
ot affect strength, rigidity, or support.

pbusing shall afford space for making field connections of fluid’handling piping
penings with closures such as covers, panels, or similar parts, shall be provid
ons and for inspection and adjustment of the operating mechanism after
bss sections of the housing are planned to be #emoved by authorized peg

busing assembly shall incorporate vent openirigs near the bottom, totaling an g
 (1-1/4 in?), to permit the liberation of fuelvapors. These openings shall be of
as to avoid clogging.

guard or boot, constructed and positioned to drain to the outside of the housi
fom the nozzle.

rrier

Zone 2 area:as defined in 5.21 shall be provided with a vapor barrier that red
gases orvapors within the enclosure.

9.2 The co
accomplished

the assembly
val of access

and electrical
ed for making
the device is
rsons for this

rea of not less
such size and

shall be fitted
hg, fluid which

hsing device, that requires the housing of electronic components within anp unclassified,

uces the entry

This shall be

a) An unpierced panel;

b) Two or more panels that are welded together with continuous seams; or

c) Oth

er means determined to be equivalent to an unpierced panel. See 9.3.

9.3 Vapor barriers that are constructed in accordance with 9.2(c) shall be evaluated to determine
equivalency to an unpierced partition. The following are factors that shall be evaluated when determining

equivalency:

a) Rig

idity of the assembly and

b) Effectiveness of the assembly sealing against vapors.
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9.4 Factors to be taken into consideration when evaluating the mechanical securement of the vapor

barrier panels are:
a) The spacing and number of fasteners used to secure the panels; and

b) The thickness of the panels used for the vapor barrier.

9.5 A vapor barrier shall be fastened by one of the following methods:

a) A metallic bolt and nut with machined flat surfaces and redundant machined flat washers.

Machined is defined as an additional process that assures that the surface is flat.

b) Metallic self-clining threaded PEM studs:

¢) Metallic welded threaded studs; or

d) Oth¢r methods that meet the intent of (a) — (c).

Figure 9.1

Typical Vapor Barrier Construction

CONTINUOUS
SEAM WELD BOLTAND NUT WITH
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9.6 Wiring which exits through the vapor barrier to a classified area shall be housed within rigid metal
conduit when completing an explosion proof conduit system. Intrinsically safe wiring which exits through
the vapor barrier to a classified area or wiring which exits through the vapor barrier to a Division 2 or Zone
2 classified area may be housed within assemblies that comply with 9.8. The exit means shall be provided
with vapor/explosion seals as defined in 26.15.

9.7 The conduit seal shall be mechanically retained within the conduit when the conduit assembly
completes an explosion proof conduit system.

9.8 Conduit or other assemblies, such as valves or pulsers, which exit the barrier, are required to be
secured and sealed at the barrier with metallic bolts and nuts with machined flat surfaces and redundant
machined flat washers.

Exception: Conduit and other assemblies that are secured and sealed at the vapor bartier by means other
than that dedcribed above shall be evaluated to determine whether they comply with the intent of this
requirement. |The following are factors that shall be evaluated when determining compliance with the
requirement:

a) Actyial contact surface; and
b) Softness of the metal.
9.9 Unused|openings in a vapor barrier shall be sealed in the.same manner as described i 9.8.
10 Air Gap
10.1 Dispersing devices that requires the housing of electronic components within am unclassified,

Division 2, onfj Zone 2 area as defined in 5.2 shallbe provided with an air gap that reduces the entry of
flammable galses or vapors within the enclosure, See Figure 10.1 for details.

Figure 10.1
Use of Air Gaps Within a Typical Dispensing Device
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10.2 When an air gap is provided with a decorative cover that incorporates louvers, screens, or similar

parts, a minim

um 25.4 mm (1-in) per “running” in of the gap is required.

10.3 A decorative cover used on a horizontal air gap that is vertically larger than the air gap meets the
intent of the requirements in this section as long as it does not extend above the plane of the unclassified

or different cla

ssification area

10.4 The front edge of a decorative cover that is located adjacent to the classified area shall be flush with
the bottom of the cover, except for vertical members.

10.5 Condui
that a minimal
within the air g

10.6 Unused

10.7 Where
shall be subj¢
shall be subj¢
tests shall be
the material is

11 Pumpingd

1.1 Apump

or other assemblies that are routed through the air gap shall be mechanically
amount of open air is provided. The size and position of assemblies shall. hot g
ap where the movement of air is stopped.

openings in the decks of the air gap shall be mechanically sealed:

honmetallic materials are used to seal unused openings in the air gap panel,
cted to the testing indicated in 7.2.2.2.3 and 7.2.2.2.4, modified as follows —
cted to a saturated vapor exposure rather than immersing the materials in t
pberformed by hanging the material samples 25.4 mmv(1 in) above the liquid l¢
subjected to vapors of the test fluids.

Units

ing unit shall be evaluated in accordance with UL/ULC 79B.

12 Pressurg Relief

12.1 A disp¢g
being connec

nsing device assembly shall incorporate means for pressure relief, or it shall
ed at installation with+a power-operated pump incorporating a pressure relig

instructions are provided for this<purpose. Such pressure relief shall be constructed to prey

operating pre
anticipate a te|

12.2 Pumpir

bsure and thermal_expansion pressures in the system in excess of 345 kP4
Mmperature rise 0f27.8 °C (50 °F) in an ambient of 24 °C (75 °F).

g unit operating pressures in a self-contained dispenser may be relieved by:

secured such
reate an area

the materials
the materials
he fluids. The
vel, such that

depend upon
pf if complete
ent or relieve
(50 psi) and

a)A bﬂpass valve connected between the outlet and suction ports; or

b) Automatic change in volumetric capacity of the pump upon an increase in pressure at its outlet.

12.3

Expansion pressures may be relieved by connection to:

a) An atmospheric vented air eliminator for a self-contained dispensing device;

b) A separate return line to the tank;

c) The suction side of the pump with instructions calling the user’s attention to avoid the use of
suction line check valves unless provided with a relief valve; or

d) A variable volume expansion chamber.

12.4 An air eliminator or similar vent shall be made of metallic tubing of not less than 6.4 mm (1/4 in)
outside diameter. lts terminal shall be located outside of the pedestal housing, and it shall be protected
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from clogging and from exposure to the weather. A vent terminating in the hose nozzle space of a nozzle
guard or boot is considered to be outside of the pedestal housing.

12.5 The suction return port and passageway from the float chamber of an air separator to the pump
shall be sized to prevent the chamber from filling with liquid.

12.6  When a pressure relief requires communication with the storage tank, an instruction card shall be
attached to the interior of a door or other part adjacent to return line fittings calling attention to the need for
connecting this part by piping with the underground tank.

12.7 A return line fitting shall be not less than 3/8 in taper nominal pipe thread (NPT) size and shall
include a terminal pipe union or tubing connector fitting.

12.8 A valve used as a pressure relief device shall comply with the Start-to-Discharge (Tet, Section 33,
both before ahd after the Long Term Exposure Test, Section 30.

12.9 A valveé used as a pressure relief device shall comply with the materialkirequirements in Materials,
Section 7.

Exception: The valve seal is not required to comply with compression set requirements.| Only Volume
Change and Extraction are required at the material level.

13 Springs

13.1 A spring employed in a dispensing device assembly to reduce the risk of leakage,|or in a safety
mechanism, guch as is employed in an operating handle, shall:

a) Be protected against abrasion and corresion; and

b) Demonstrate no loss in strengthfellowing subjection to a compression force of three times that
exerted by the spring in any position of its intended function.

13.2 In refefence to 13.1(a), springs that are exposed to the fuels anticipated by these requirements
shall comply with the applicable material requirements from Materials, Section 7. Springs ot exposed to
fuels, but exppsed to the environment, shall comply with the atmospheric corrosion requirements in 7.1.2.

14 Strainerp and Filters

14.1 A straiperorfilter shall be evaluated to the applicable requirements in UL/ULC 331B. [The additional

requirementslefd4-2-and-44-3-apply

14.2 When provided, a drain opening shall be closed by a pipe plug not smaller than 1/4 in pipe size. A
petcock or valve shall not be provided for drainage purposes. The materials shall comply with Materials,
Section 7.

14.3 The force necessary to open a strainer or filter shall not permanently distort the assembly, the
dispensing device, or piping to which it is attached.
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15 Valves

15.1 Electrically operated valves

15.1.1 Electrically operated valves for use in non-classified areas of the dispenser shall be evaluated in

accordance with UL 428B. Electrically operated valves for use in a classified location within a dispenser
shall be evaluated in accordance with UL 428B and CSA C22.2 No. 213/UL 121201, for valves located in
the Class I, Division 2 area; or in accordance with UL 428B and UL 1203 or CSA C22.2 No. 30 for valves

located in the Class I, Division 1 area.

15.2 Hosen

ozzle valves

15.2.1 Whern

in UL/ULC 25%6B.

15.3 Shear\

15.3.1 Wher
UL/ULC 842B

15.4 Mecha

15.4.1 Wher
requirements

16 Mechani

16.1 When 3
requirements

17 Piping and Fittings

17.1 Pipeth
17.2 An op¢g
threads beyor]
of the fitting.

supplied with the device, a hose nozzle valve shall comply with the applicable

yalves

supplied with the device, shear valves shall comply with, theapplicable re

nically operated valves

supplied with the device, a mechanically operated valves shall comply with {
n UL/ULC 842B.

cal Line Leak Detectors

bupplied with the device, mechanical line leak detectors shall comply with {
n UL/ULC 842B.

eads shall be in aceordance with ASME B1.20.1.

ning threaded" for attachment to pipe shall be constructed so that a pipe
d standard (for the size in question) may be run into the opening without distd

requirements

uirements in

he applicable

he applicable

threaded two
rting any part

17.3 A male

thread for attachment to pipe fittings shall have no shoulder within the distand

e specified in

Table 17.1, from the beginning of the thread, including any chamfer, nor shall any shoulder prevent an
additional turn being made within this distance as determined by assembling the part into a fitting within a
tolerance of plus or minus one thread.
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Table 17.1

Shoulder Distance from Beginning of Thread

Shoulder distance
Pipe size, ANSI B36.10 nominal in mm (in)
1/8 9.5 (3/8)
1/4,3/8 14.3 (9/16)
1/2, 3/4 19.1 (3/4)

1 23.8 (15/16)
1-1/4 24.6 (31/32)
42 26-4 1)

2 26.2 (141/32)
2-1/2 38.5 (1-$3/64)

3 40.1 (1-37/64)

17.4 A thred
inert powder
blends or a su

17.5 ASTM
Materials, Se
be equivalent

Exception: A
in Torque Te§

17.6 Tube fi

17.7 Tubing
is used.

ded pipe connection shall be made with litharge and glycerine*¢ement, shellgc, shellac and

filler, a suitable pipe joint sealing compound for diesel fuel, biodiesel/diesel
itable thread sealant tape for diesel fuel, biodiesel/diesel fuel, biodiesel blends

Schedule 40 metallic pipe shall be used, and the metallic materials sha
Ction 7. A union, if used, shall be the ground joint\type or a part that has been

fitting need not comply with these requirements if it complies with the requiren

{, Section 38.

ttings shall be metallic, and all metallic materials shall comply with Materials, S

shall have a minimum wall thickness in accordance with Table 17.2 in any cor

Table 17.2
Wall Thickness for Tubing

fuel, biodiesel

| comply with
determined to

ents specified

pction 7.

figuration that

Outside diameter Minimum wall thickness

mfn (in) mm 1in)

3.17 1/8) 0.71 (0.028)
6.35 (1/4) 0.71 (0.028)
7.94 (5/16) 0.71 (0.028)
9.53 (3/8) 0.71 (0.028)
12.70 (1/2) 0.80 (0.0315)
15.88 (5/8) 0.93 (0.0365)
19.05 (3/4) 0.98 (0.0385)
22.23 (7/8) 1.24 (0.049)
25.40 (1) 1.24 (0.049)
28.58 (1-1/8) 1.24 (0.049)

Table 17.2 Continued on Next Page
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Table 17.2 Continued
Outside diameter Minimum wall thickness
mm (in) mm (in)
31.75 (1-1/4) 1.28 (0.0505)
34.93 (1-3/8) 1.28 (0.0505)
38.10 (1-1/2) 1.65 (0.065)

17.8 A liquid line opening for field connection shall comply with Materials, Section 7. The connection
shall be either a metal-to-metal seat union that complies with the requirements in UL 860, or a threaded

connection s

Il comply with the Torque Test, Section 38, and Installation Instructions, Se

tion 48. The

opening shall
18 Hose As

18.1 When 9
UL 330B. The

19 Control §

19.1 A moto
the device. A
motor circuit s

station remotg control discharge system incorporating:@single motor, is returned to its p

device followir

19.2 Asam
nozzle upon
replacement g

19.3 The dig
manually, or W
valve mechan
removed from|
release of the

20 Meter

be plugged or capped prior to shipment to reduce the risk of entrance of foreign
semblies

upplied with the device, hose assemblies shall comply with the applicable re
couplings shall be attached to the hose by suitable means.

bystem

r shall not be started energized with the lifting of the hose or its nozzle from i
separate intentional, manual operation shall be required for closing the startin
hall be de- energized at the time or before the hose, or the last hose in the cas
g operation.

pans of complying with 19.1, the motor may be de- energized by the weight of]

eplacement in their intended position, or interference devices may be provid
f the nozzle until the motor gircuit has been de-energized.

charge of liquid shall occur only when the hose nozzle valve is held in the
hen the hose nozzlevalve is of the automatic closing type with latch open dey
sm is latched to maintain the valve in the open position. In both cases, the
its position on.the device. The discharge of liquid shall be stopped immedig
hand control\by the operator or the functioning of an automatic closing mechan

material.

quirements in

ts position on
g switch. The
e of a multiple
bsition on the

the hose and
ed to prevent

open position
ice, when the
alve shall be
tely upon the
ism.

20.1
21 Breakaw

21.1
applicable req

A meter shall be evaluated to the applicable requirements in UL/ULC 25B.

ay Couplings and Swivel Connectors

uirements in UL/ULC 567B.

ELECTRICAL EQUIPMENT

22 General

22.1

Class |, Group D, equipment, unless otherwise indicated by these requirements.

When supplied with the device, a breakaway device or a swivel connector shall be evaluated to the

Electrical equipment intended for use in hazardous locations shall comply with the requirements for
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22.2 Intrinsically safe equipment may be housed in a general-purpose enclosure. A general-purpose
enclosure may also be used for field connections to an intrinsically safe circuit.

22.3 Electrical equipment and wiring shall be arranged so that the liquid handled will not drip or drain on
them during intended care and usage. Intrinsically safe equipment shall comply with the applicable

construction and performance requirements in:

a) In the United States, UL 913.

b) In Canada, CSA C22.2 No. 60079-11.

22.4 A device shall be constructed so that the enclosure or housing, frame, and similar non-current

carrying parts
conduit of the|
grounding co

22.5 The sU
conductor sh

yellow stripes

22.6 A sold

of attighrvottageetectricatequipmerntare bordedto themeans provided for
supply circuit. Means shall also be provided so that connection to a field instal
hductor can be made in the same junction box used for field-installed conducto

rface of an uninsulated lead intended solely for the connection of\an equipm
bl be finished in a continuous green color or a continuous green color with
, and no other lead shall be so identified.

bring lug, a push-in, screwless connector, quick connect, or similar friction fit

not be used for the grounding terminal intended for the connection‘of field supply connection

22.7 Awire
green coloreg
of such a cg
“GROUNDIN

22.8 A pres
mistaken for
GROUND”, b

229 An ou
requirements

binding screw intended for the connection of an.equipment grounding conduct
head that is hexagonal, slotted, or both. A pressure wire connector intended
nductor shall be plainly identified such.as by being marked “G”, “GR”, “

o

[5”, or by a marking on a wiring diagram‘provided on the product. See also 22.8

sure wire connector that is intended for grounding and that is located whe
a neutral conductor of a grounded supply shall be identified by a marking
y a green color identificationi.or both.

tlet or junction box. shall comply with the applicable construction and
n:

a) In the United States, UL 1203;

b)Ind

22.10 Wher

anada,(CSA C22.2 No. 30.

a ‘conduit run contains wiring to which field wiring connections shall be mad

connecting the
ed equipment
S.

ent grounding

one or more

onnector shall

D.

br shall have a
for connection
5ROUND”, or

re it could be
‘EQUIPMENT

performance

e, the conduit

run shall terr

: I PIDA ) 1 Lo il Ll : bk,
a1 ait UUUCT DUAUT CTICIOUSUTT CUTTIPTY Ty WILNT TS TCSUYUITTTTTICTIS 1TUT TUYU

pment for the

locations specified in NFPA 70 or CSA C22.1. The box or enclosure shall be subjected so that the
connections are capable of being made and so that clearance between it and adjacent parts is provided
for gripping the installation conduit or fitting with a wrench intended for this purpose. The clearance shall
enable wrench movement through an arc of not less than 45 degrees. To provide space for the field
installation of conduit unions and sealing fittings, the clearance measured vertically between the lower end
of the outlet box hubs and the plane of the lower edge of the dispenser base shall be no less than
specified in Table 22.1.
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Table 22.1
Trade Size of Conduit and Vertical Clearance for Box Hubs
Conduit sizes Vertical clearance
0.D.in mm Trade size, (in) mm (in)
21 (1/2) 178 (7)
26 (3/4) 178 7)
33 (1) 229 9)
42 (1-1/4) 273 (10-3/4)
48 (1-1/2) 292 (11-1/2)
2211 A vertjcal clearance less than that specified in 22.10 may be employed if the~intgnded unions,

sealing fittings

22.12 Anou
will always be

2213 Anou

, and interconnections are provided by the dispenser manufacturer.

tlet box or enclosure shall have no unplugged openings other than those to
connected when the dispenser is installed.

let box or enclosure included as part of the assembly, and’in which a branch ¢

connected to the dispensing device, shall not require that it be moved forintended care of the

2214 Thes
not be less th
conductor, an
conductor for
field furnished
considered to

wiring diagran).

ze of a junction box in which field installed conductors shall be connected by

an that specified in Table 22.2. A conductor, passing through the box is co

conductor for a reset motor, signaling;tor other circuit rated less than 5 am
be not smaller than 0.8 mm? (18 AWG) when the wire size is marked on t

Table 22.2
Size of Junction Boxes

iwhich conduit

ircuit shall be
device.

splicing shall
unted as one

| each conductor terminating in the box is also counted as one conductor. A field furnished
bump motor and lighting circuits is considéred to be not smaller than 2.1 mm?3

(14 AWG). A
beres may be
ne installation

Free space within box for each conductor
Size jof conductor Box with hubs Box without Hubs

mm? (AWG) cm?® (in% cm® (in®)
1.3 orless (16.0r smaller) 21.3 (1.3) 24.6 (1.5)
21 (14) 29.5 (1.8) 32.8 (2.0)
3.3 (12) 328 (2.0) 369 (2.25)
5.3 (10) 36.1 (2.2) 41.0 (2.5)
8.3 (8) 442 (2.7) 49.2 (3.0)

22.15 The size of a junction box in which field installed conductors shall be connected to factory installed
terminal strips shall be determined by Table 22.2 as the summation of the volumes required for each field
furnished conductor plus the approximate volume utilized by the factory installed wiring and terminal block.

22.16 A conductor intended to be spliced to a field-installed conductor shall be not smaller than 0.8 mm?
(18 AWG) and shall be rated for the maximum operating voltage of the dispenser. Factory wiring
terminating at a terminal strip shall also be 0.8 mm? (18 AWG) minimum unless arranged or guarded to be

protected from

damage during field wiring.
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2217 Terminals provided for the connection of field installed conductors shall have an ampacity not less
than 125 % of the full load motor current rating of horsepower rated motors, 100 % of the ampere ratings
of all other loads, or both.

22.18 A terminal wire binding screw to which field installed conductors shall be connected shall not be
smaller than 4.2 mm diameter (No. 8), except that a 3.5 mm diameter (No. 6) screw may be used for the
connection of one 0.8, 1.3, or 2.1 mm? (18, 16, or 14 AWG) conductor.

2219 A terminal plate tapped for a wire binding screw shall be of metal not less than 0.76 mm (0.030 in)
thick for 2.1 mm? (14 AWG) or smaller wire, and not less than 1.27 mm (0.050 in) thick for a wire larger
than 2.1 mm? (14 AWG). Terminal plates shall provide at least two full threads and shall incorporate
upturned lugs or parts that have been determined to be equivalent to hold the wires in position.

2220 A termwinal plate formed from stock having the minimum required thickness may Have the metal
extruded at the tapped hole for the binding screw to provide two full threads, except|that two full threads
are not required if a lesser number of threads results in a sufficiently secure, €onnection in which the
threads will ngt strip with tightening torque, in accordance with:

a) In the United States, UL 486A-486B.
b) In Ganada, CSA C22.2 No. 65.

22.21 Condlctors intended for connection to a grounded netitral supply conductor shall be identified
(finished a white or gray color) or the intended wiring connections shall be clearly indicated|in some other
manner, such as on an attached wiring diagram. All othef,current carrying conductors shall be finished in
colors other tihan white, gray, or green with or without one'or more yellow stripes.

22.22 A terminal for connection of a grounded \nedtral conductor shall be identified by a netallic plated
coating, substantially white in color, and shall be distinguishable from other terminals; or it ghall be clearly
identified in spme other manner, such as on an attached wiring diagram. The screw shell or|white terminal
or lamp holders shall be connected to the Wwhite or gray conductor.

22.23 CondLit shall comply with the-applicable construction and performance requirementg of:
a) In the United States:
1)UL A1,
2) UL 6;or

3) UL 6A.

b) In Canada:
1) CSA C22.2 No. 56,
2) CSA C22.2 No.45.1, or

3) CSA C22.2 No. 45.2.
23 Motors

23.1  When motor protection that is evident to the installer or user is furnished as part of a dispensing
device, it shall provide protection under both stalled rotor and overload conditions.
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23.2 A tag shall be attached to the motor circuit wires indicating the voltage from which the motor is
intended to operate, in the case of motors of single voltage rating; or the voltage for which the motor has
been connected, in the case of motors for dual voltage rating.

23.3 A motor shall comply with the applicable construction and performance requirements:

a)Inth

e United States, UL 674;

b) In Canada, CSA C22.2 No. 145.

24 Switches

24.1 A switc

24.2 A moto
switch installe

conductor in the United States or the identified conductor in Canada.

25 Class|, (

25.1 Lighting
hazardous lod
weatherproof

N shall be rated tor the maximum load that it controls.

" switch shall have a sufficient number of poles to control the motor or motors.
d in either a lighting or motor circuit shall not be connected te)the groy

5roup D, Division 2 or Zone 2 Location, Lighting, Electrical) and Electronig

, €electrical, and electronic equipment utilized in Class |, Group D, Division
ations shall comply with outdoor use requirements’for’'such components and,
ype, shall be in a raintight enclosure, see the Rain Test, Section 39; or shall

A single pole
nded neutral

t Equipment

2 or Zone 2
unless of the
be otherwise

protected to réduce the risk of water entering a lamp holder or the enclosure for electrical and electronic

equipment.

252 Alamp

larger than a mhedium base type. A lamp holder foran electric discharge (fluorescent) lamp 5

the combinatidg
25.3 Alamp

25.4 Lighting
temperatures
equipment for

25.5 Lighting
temperatures
Zone 2 hazargq

holder shall be an unswitched type.-Aslamp holder for an incandescent lam

n type including a starter holder.

, electrical, and electronic parts other than lamp holders which may produce
shall be in an enclosure complying with the requirements for Class |, Group
use in hazardous'locations specified in NFPA 70 or CSA C22.1.

, electricaly and electronic parts other than lamp holders which do not produc
when-opérated as intended and which are located in the Class |, Group D,
ous\location may be in a general purpose enclosure. Such enclosure shall be

shall be of th

b shall be not
hall not be of

holder shall be mechanically supported and shall be wired in the assembly at the factory.

arcs or high
D or Zone 1

b arcs or high
Division 2 or
of metal and

or hot metal

particles.

p_total enclosed type or constructed to reduce the risk of escape of spark

25.6 The requirement specified in 25.5 is not intended to preclude the use of small areas of glass or
plastic in a Class |, Group D, Division 2 or Zone 2 hazardous location, where such material is required for
the transmission of price and volume data, instructional information, or both. The use of nonmetallic
materials shall comply with the following:

a) The total area of nonmetallic material that is not backed up by metal panels shall not exceed
645 mm? (150 in?);

b) A glass panel shall be at least 2.4 mm (3/32 in) thick;

¢) A plastic panel shall comply with Materials, Section 7;
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d) The construction shall be such that breakage of the nonmetallic panel will not permit sparks or
hot metal particles to enter a Class I, Group D, Division 2 or Zone 2 hazardous location.

25.7 Lighting, electrical, electronic equipment, and wiring in a Class |, Group D, Division 2 or Zone 2
hazardous location must be completely sealed off from a gasketed joint, hose, stuffing box, or hose nozzle
boot in or above the Class |, Group D, Division 2 or Zone 2 hazardous location by means of a solid
partition or enclosure. Such equipment shall be in accordance with:

a) In the United States:

1) UL 121201, or

2) Ul 60079-15;

b) In Ganada:
1) CSA C22.2 No. 213, or

2) CSA C22.2 No. 60079-15.

25.8 Additignally, signs shall comply with the applicable construction and performance reqyirements in:
a) In the United States, UL 48;

b) In Ganada, CSA C22.2 No. 207.

25.9 The digpenser and lighting fixture shall includexmeans for secure mounting of the[fixture and to
reduce the rigk of water entering the conduit system of the dispenser.

26 Wiring Nlethods

26.1 The wifing of circuits within the device shall comply with the requirements specified i} 26.2 — 26.24.
Splices in conductors shall be insulatédyand positioned to reduce the risk of high voltage parts contacting
metallic parts|of the dispensing deyice.

26.2 Conduftors intended (for-field connection to a 120-volt branch circuit protective device shall be
provided and| arranged sueh that an individual grounded neutral conductor in the United| States or the
individual identified conductor in Canada is provided for each ungrounded supply conductor.

26.3 Excepf for_intrinsically safe circuit rated not more than 30 volts ac (42.4 volts peak), the internal
wiring of the 1ievice shall consist of wires of a type or types that have been successfully evgluated for use
with respect {0 the Temperature, ampacity, voltage and conditions of service to which the wiring may be
subjected. See 22.16.

26.4 Wiring resistant to fuels may be exposed to vapors of the fuels (not liquid fuel) at temperatures
within the limits of the temperature rating of the wire type.

26.5 A conductor having solid neoprene insulation or other material that has been determined to have
equivalent resistance to the vapors of fuels may be used for internal wiring and as leads for components,
such as motors, ballasts, solenoid valves, or similar parts when it has a temperature rating consistent with
its use.

26.6 Regarding the requirements specified in 26.5, appliance wiring material having 90 °C (194 °F) solid
neoprene insulation may be used for internal wiring not exposed to fuel if the insulation is at least 1.2 mm
(3/64 in) in thickness for 3.3 and 2.1 mm? (12 and 14 AWG) sizes and at least 0.8 mm (1/32 in) in
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thickness for 1.3 and 0.8 mm?(16 and 18 AWG) sizes. A braid covering may be provided, but is not
required. Since the wire having 0.8 mm (1/32 in) thickness of insulation shall be rated 300 volts, this wire
shall not be used in discharge devices rated in excess of this voltage.

26.7 Factory installed internal wiring routed:
a) Through Class |, Group D, Divisions 1 and 2 or Zone 1 and Zone 2 hazardous locations;
b) From Division 1 to Division 2 or Zone 1 and Zone 2 hazardous locations; and

c) From Division 1 or Division 2 or Zone 1 and Zone 2 hazardous locations to unclassified areas
within the dispensing device;

is not required to be resistant to fuel when it has been determined that the wiring is rouled within the
product so it qoes not come into contact with flammable liquids or their condensed vapors guring normal
use and routine servicing, such as changing filters cleaning strainers, or replacing meters or pumps.

26.8 Except|as specified in 26.9, if wiring is not routed near components that(¢ould attain temperatures
as great as, ¢r in excess of, the temperature limit of the insulated conducter (such as rgsistors, cails,
ballasts, or sirilar parts), minimum wire size shall be as specified in Table 26.1. Minimum wjiring sized on
the basis of the table is applicable to both component leads and other‘wiring except motor{leads. Leads
furnished with|a Class |, Group D or Zone 1 motor may be used.

26.9 The acgeptability of conductors routed close to components producing heat, or wir¢ size smaller
than specified|by Table 26.1, shall be evaluated on the basis of a temperature test.

Tahle26.1
Wire Sizes for.Circuit Requirements
Wire size Circuits not employing motors Circuit for motors

mm? (AWG) amperes ampefres

0.8 (18) 6 4.8

1.3 (16) 8 6.5

2.1 (14) 15 12.4

3.3 (12) 20 16.0

26.10 Except as permitted in 26.11 and 26.12, wiring shall be in threaded rigid metal condluit, threaded
steel intermegliate” metal conduit, or Type MI cable with termination fittings that conpply with the
requirements tor Class I, Group D or Zone T, equipment for use in hazardous locations specified in NFPA
70 or CSA C22.1. All boxes, fittings, and joints shall be threaded for connection to conduit or cable
terminations in compliance with the requirements in Class I, Group D or Zone 1 equipment for use in
hazardous locations. At least five full threads shall engage in each threaded joint.

26.11 Wiring in a Class |, Group D, Division 2 or Zone 2 hazardous location shall be enclosed in conduit,
electrical metallic tubing, or other raceway or general-purpose enclosure made of metal, excluding zinc.
General-purpose fittings may be used.

26.12 The dispenser housing may be considered as the electrical enclosure for intrinsically safe circuit
wiring.
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26.13 One end of a wireway between two parts factory attached to an assembly may be secured to one
of the parts by means of straight threads and, if necessary for security, with a locknut, if the other end of
the wireway is secured to the other part by tapered threads.

26.14 A seal shall be provided at the location where a conduit or cable enters an enclosure for a switch,
lamp starter, or other part that could produce arcs and sparks, and in the conduit at any location where
conduit, as specified in 26.10, is connected to a general-purpose enclosure, lamp holder, or receptacle.

26.15 When wiring is enclosed as permitted by 26.11, seals shall be located so that any vapors entering
the conduit system in the classified area will not enter or be communicated to the wiring system installed
as specified in 26.11. There shall be no union, coupling, box, or fitting, in the conduit between the seal and
the point at which the conduit connects to the wiring system installed as specified in 26.11.

26.16 A cor in which field

connections s

hpartment enclosing a switch shall be sealed from any adjacent compartmen
hall be made.

26.17 A fagtory installed conduit seal incorporated as part of the devi¢e' shall comply with the

requirements

in the Hydrostatic Strength Test, Section 32, and the Leakage.ef Wire Seal Tes

t, Section 41.

26.18 Wher] a conduit seal is incorporated as part of the device, the wires or condugtors shall be
securely held|and tightly sealed where they pass into the enclosure: When a sealing compolind or cement
is used, it shall:

a) Proyide a tight fit;

b) Neither soften nor crack under service conditions;

c) Be resistant to the solvent action of the‘hazardous location chemicals to which if is capable of

being pxposed — see Tests on Sealing Compounds, Section 42;

d) Be

e) Ha
greats

esistant to moisture and aging;-and

e a depth equal to the“inside diameter of the conduit, or 15.9 mm (5/8 in)
r.

whichever is

26.19 Sealifg compounds ‘used as a conduit seal shall not flow or creep at the operating femperature of

the device. S
less than:

a) 93.

paling compounds that soften with the application of heat shall have a softeni

°C.(200 °F) when used adjacent to motors having Class A (Class 105) insulat

ng point of not

on; and

b) 113

The softening

.9 U (Z5b "F)when used adjacent to motors having Class b (Class T3U) Insula

point shall be determined in accordance with ASTM E28.

tion.

26.20 When a nipple is used to retain the sealing standard compound for the lead wires of the device,
the depth of the seal shall not be less than the internal diameter of the nipple, or 15.9 mm (5/8 in),
whichever is greater. Based on the compound, the size of the lead wires, and the construction of the
sealing well, a greater depth of sealing compound may be required to form a tight seal. Means shall be
provided in the nipple to anchor the sealing compound when the nipple completes an explosion proof
conduit system or enclosure.

26.21 For a vapor tight fit, it may be necessary to split open the sheath of shielded and multi-conductor
cables so the compound can be poured around individual conductors.
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26.22 The ends of all conduit lengths, including nipples, shall be chamfered after threading to remove
burrs or sharp edges.

26.23 Splices in wiring shall be located only in junction boxes or compartments that have been
determined to be equivalent. Splices shall be made mechanically and electrically secure and be soldered
unless a wire connector is used. Joints shall be covered with insulation that has been investigated and
determined to be equivalent to that on the conductors.

26.24 Circuits for lighting and for motors shall be identified in the junction box, provided for field

connections.
27 Locking

27.1 A dispdg
each hose noj
each dispensi
through the di
padlock [cons|
manufacturer

PERFORMAN
28 General

28.1 Repres
described in S

28.2 All testq
allowed. Whe
described in A

28.3 Forhyd

28.4 Tests p|
Section 29, u
used as a pre
sample for ea

Mechanism

nsing device shall be provided with effective means for locking both the.mot
Zle valve. The locking mechanism shall be of such design that a simple locking
g control will prevent starting the motor and the discharging of evensmall qug
5pensing outlet. When the locking means is based upon the use©f an ordinary
dered to have a 6.4 mm (1/4 in) minimum diameter shackle]\need not be su
bs part of the equipment.

CE

Eentative samples of a dispensing device oiits component parts shall comply
ections 30 — 46 as applicable.

h the test indicates that FB25a"or B100a shall be used, the test fluid shall bg
nnex A.

erformed on a(dispensing device shall be performed in accordance with Teg
5ing one sample for each applicable test fluid. In addition, with reference to
bsure relief device shall be subjected to the Long Term Exposure Test, Section
th appliCable test fluid.

28.5 To redy

rostatic strength tests, the tests shall be conducted using water as the test fluid.

or switch and
operation for
ntities of fluid
padlock, the
pplied by the

with the tests

shall be performed using the test fluids specified for that test. No substitution ¢f test fluids is

prepared as

t Sequences,
12.8, a valve
30, using one

ce the effects of seal dry out due to removal of the test fluid after specific tq

sts, the tests

performed afterTong term exposure shall be started within 4 h of removal of the test flaid. 11

necessary to

coordinate testing, the sample may be left filled with the most recent test fluid at room temperature until the
next test is initiated. If the previous test used an aerostatic or hydrostatic source, the sample shall be filled
with kerosene.

28.6 With respect to Long Term Exposure Testing of full hydraulic trees of dispensers, see 28.4, portions
of the hydraulic tree that were previously tested at the component level and using suitable metallic material
closures need not be subjected to repeated Long Term Exposure testing. This waiver includes new parts
that are made of the same material as previously tested components. Hydraulic trees that consist of
components or materials that were all previously tested with suitable closures would be considered in
compliance without a repeated Long Term Exposure Test. In these cases, the test sequence in Section 29
can be waived, and the High Pressure Leakage Test, Section 31, and the Hydrostatic Strength Test,
Section 32, are performed on a sample of the hydraulic tree in the as-received condition.
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29 Test Sequences

29.1 General

29.1.1 The following test sequences outline the order in which tests shall be performed on a dispenser’s
hydraulic tree. All tests in the sequence shall be performed in the order indicated and shall be performed
on one sample for each applicable test fluid exposure during the Long Term Exposure Test.

29.2 General dispenser test sequence

29.2.1 Adispenser shall be subjected to the following tests in the order shown.

a) Long Term Exposure, Section 30;

b) High Pressure Leakage Test, Section 31;

c¢) Hydrostatic Strength Test, Section 32.
29.2.2 Testg
fluid. The rem
in any sequer

n for each test
s needed, and

indicated in 29.2.1 shall be performed on one sample in the sequence show
ainder of the tests in this Standard may be performed on additional samples, a
ce.

30 Long Tefm Exposure Test

30.1 General

device. If the
bt greater than

B25a test fluid.
ned using the

30.1.1 The test outlined in 30.2 — 30.4 shall be performed on one or two samples of the
product is ratgd for use with diesel fuel (BO — B5).or a diesel/biodiesel blend above 5% but n
20% biodiese] (B6 — B20), kerosene or fuel ail then the test shall be performed using the FE
If the product is rated for use with biodiesel (B99.9/B100), then the test shall be perforr
B100a test flid. See Annex A.
30.2 Samples

30.2.1 Asa

may be teste
30.2.3.

mple of a complete device shall be tested. If an assembly shall be tested, th
i individually:~All inlet and outlet openings of the samples shall be sealed in ag

e components
cordance with

30.2.2 If plgtingsor coatings are used internal to the device, additional samples may [pbe used. See
30.4.2.
30.2.3 Closures shall be provided to seal off inlet and outlet openings on the samples in accordance with

30.2.1. These closures shall be fabricated of suitable materials. The main inlet and outlet closures shall be
provided with a 1/4 in NPT opening for connection to the test apparatus. All closures shall be installed by
the manufacturer and provided with a torque rating. There will be no other adjustment to connections for
the duration of the test.

30.2.4 Any o-rings, gaskets, or other sealing materials, shall be provided and installed by the
manufacturer. The dynamic sealing devices shall be the same as those that will be used in the final
product installation. Static seals shall be representative of the seals being used in the final product
installation. If the sealing device or material is not considered part of the component under test, but will be
provided in an end product at the time of installation, a representative seal shall be provided for the test.
The testing of the static seals, as part of the assembly under test, is only required in the Long Term
Exposure Test to test the surrounding components.
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30.3 Method
30.3.1 The sample shall be exposed to the applicable test fluid in accordance with 30.1.1. The test fluids

shall be prepared using the instructions in Annex A.

30.3.2 A quick connect device is connected to the 1/4 in NPT connection at the inlet, and it 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.

30.3.3 The chamber temperature is increased to 60 +2 °C (140 +3.6 °F). When the chamber reaches this

temperature,
(140 £3.6 °F)
chamber is al
fluid is then d
test fluid and
duration of thg

30.3.4 At the
removed from
outlined in Sq
sequence, the

30.3.5 If the
impregnation
the plating, cq
30.4.2 and 30

e exposure period begins. The samples are exposed to the applicable test flu
or approximately 168 h. At the end of this duration, the exposure period is h
wed to cool. The samples are subjected to a 347 kPa (50 psi) pressure for

he chamber temperature is allowed to increase to 60 £2 °C (140.%3.6 °F) ag
test shall equal 1008 h of exposure at 60 +2 °C (140 £3.6 °F),

end of the total exposure duration, the test fluid is left in(the samples and the
the chamber. The samples are then subjected to the  next tests in the test
ction 29 and in accordance with 28.5. Prior to thevinitiation of the next te
test fluid shall be drained and discarded.

device contains any parts or surfaces that.are plated or coated, if the device

dat60+2 °C
alted and the
one min. The

ined from the samples and discarded. The samples are then immediately refjlled with new

ain. The total

samples are
sequence as
st in the test

uses casting

materials to eliminate porosity leakage, orif the device contains internal nonmetallic parts,

ating, impregnation, or internal parts:are tested both during and after this ¢
4.4.

30.4 Results

30.4.1 There
test shall be st

304.2 Forp
is checked by
In addition, th
Discoloration

determine tha

shall be no leakage during this test. If leakage is observed at any point durin
opped.

atings or coatings, there shall be no softening of the plating or coating materia
observanceof the drained test fluid. There shall be no evidence of visible flakin
cre shall~be no substantial discoloration of the test fluid when observing the
s an.indication of chemical attack on the plating or coating internal to the devi

thé.base metal is not exposed, visual inspections shall be made. If the visug

Xposure. See

j the test, the

. Compliance
g or material.
drained fluid.
ce. In order to
| examination

ination of internal surfaces, the samples shall be cut open to determine compli

ance. If this is

requires exa

necessary, additional samples can be used to determine compliance with this requirement, such that the
remaining test sequence will not be disturbed by cutting open the samples.

30.4.3 For casting impregnation materials, the sample shall not show evidence of porosity leakage

during or after

the fluid exposure duration.

30.4.4 Forinternal nonmetallic parts, there shall be no visible evidence of this material in the drained test

fluid.

31

311

High Pressure Leakage Test

pressures shall be developed from a hydrostatic source and maintained for 1 min.

All products subjected to this test shall be subjected to a test pressure as indicated in 31.2. Test
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31.2 All products shall be subjected to a test pressure equal to 1-1/2 times the rated pressure of the
product, but not less than 518 kPa (75 psi).

31.3 There shall be no leakage outside of fluid confining areas, and there shall be no evidence of casting
porosity leakage during this test.

31.4 For all tests, the inlet of the device shall be connected to the source of pressure, and the outlet shall
be blocked.

31.5 A positive shutoff valve and a calibrated pressure indicating device shall be installed in the pressure
supply piping. The pressure indicating device shall be installed in the piping between the shutoff valve and

the device un

31.6

a) An

the maximum scale reading of the gauge;

b)Ad

that in

c) Oth

32 Hydrost

32.1 A liqu
hydrostatic p
atmosphere,

32.2
Compounds,

factory sealed device shall withstand for 1 min, without rupture or permanent distortion, a h

pressure of 4

In accq

If the H

der test.

rdance with 31.5, the pressure indicating device shall comply with one ofthe’fg
bnalog gauge having a pressure range such that the test pressure istbetween 3
gital pressure transducer, or other digital gauge, that is calibrated over a ran
Cludes the test pressure; or

br devices that are equivalent to the devices in (a) and (b).

ptic Strength Test

d handling part of the dispensing device shall withstand, without ruptur
essure of 1724 kPa (250 psig) for 1.min. An air separator housing that is
when so tested, shall withstand 689:kPa (100 psig).

lydrostatic Strength Test is bging used as an alternate test method for the Te
Section 42, then the sample’shall be subjected to the following test. The co

137 kPa (600 psig). When unintended leakage results in the inability of the tes

llowing:

0 and 70 % of

e of pressure

P

B, an internal
vented to the

5ts on Sealing
nduit seal in a
ydrostatic test
t apparatus to

maintain the fequired test pressure' during the test of a seal for a 60.3 mm (2 in) outside diageter or larger

trade size co

nduit with wireg™sealed in place, a device with a seal and without wires may

be used. The

ched. Gaskets
f pressure.

hydrostatic ptessure shall be gradually increased until the required internal pressure is rea
or other mear}s shall be’used when required to prevent leakage of water during application o

33 Start-ToDischarge Test

33.1 The start-to-discharge pressure of an as-received sample of a relief valve shall not be less than
100 %, nor more than 110 %, of the set pressure marked on the valve.

33.2 A relief valve shall be connected to an air or other aerostatic supply source capable of being
maintained at a pressure of at least 344 kPa (50 psi) above the marked set pressure of the valve being
tested. A positive shutoff valve and a pressure-indicating device shall be installed in the pressure supply
piping. The pressure-indicating device shall be installed in the piping between the valve being tested and
the shutoff valve. Start-to-discharge pressures shall be observed through a water seal not more than
101.6 mm (4 in) deep.

33.3 In accordance with 33.2, the pressure indicating device shall comply with one of the following:

a) An analog gauge having a pressure range such that the test pressure is between 30 and 70 %
of the maximum scale reading of the gauge;
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b) A digital pressure transducer, or other digital gauge, that is calibrated over a range of pressure
that includes the test pressure; or

c) Other devices that are equivalent to the devices in (a) or (b).

33.4 The shutoff valve shall be opened to permit the pressure to the valve being tested to increase to
within about 172 kPa (25 psi) of the set pressure marked on the valve. The pressure to the valve is then to
be increased slowly, at a rate no greater than 13.8 kPa/s (2 psi/s), until the first bubbles through the water
seal are observed. The pressure at this instant, as indicated by the pressure indicating device, shall be
recorded as the start-to-discharge pressure of the valve under test.

34 Dimensional Stability of Floats

341 Aseto
with Annex A.
determined w
and after dryir
The percentag
the three sam

in which:
Mb is t
Mais t
34.2 For pro

than 20 % bio
products rated
fluid. For prod
A. Each set 0
test fluid for 1¢

34.3 At the
change by mo

three samples of the float shall be used for this test for each fluid exposure i
Prior to the immersion conditioning described in 34.2, the dimensionsf-each
th appropriate measuring instruments. Immediately following the immersion
g for 70 £1.2 h at 23 +2 °C (73 4 °F), the dimensions of each sample shall
e change in dimensions shall be calculated as specified in the.following equati
bles in each set and then averaged.

[(Mb — Ma) = 100]
Mb

ne dimension of the sample before the immersion conditioning and

ne dimension of the sample after the\immersion conditioning.

ducts rated for diesel fuel (BO.—"B5) or a diesel/biodiesel blend above 5 % b
Hiesel (B6 — B20), the testshall be performed on one sample using the FB25a
for biodiesel (B99.9/B100), the test shall be performed on one sample using t
Licts intended for both, ratings, both test fluids shall be used in separate sample

8 hat23+2°G (13 x4 °F).

conclusionof the test described in 34.2, the percentage change in dimens
Fe than 2 percent.

h accordance
float shall be
conditioning,
be measured.
on for each of

ut not greater
test fluid. For
he B100a test
s. See Annex

f samples shall be~imimersed (completely submerged) in vessels containing the applicable

ons shall not

35 Weight(

hange of Floats

35.1

A set of three samples of the float shall be used for this test for each fluid exposure in accordance

with Annex A. Prior to the immersion conditioning described in 35.2, the weight of each sample shall be
determined with an analytical balance. Immediately following the immersion conditioning, and after drying
for 70 £1.2 h at 23 £2 °C (73 3.6 °F), the weight of each sample shall be measured. The percentage
change in weight shall be calculated as specified in the following equation for each of the three samples in
each set and then averaged.

[(Mb - Ma) = 100]
Mb

in which:

Mb is the weight of the sample before the immersion conditioning and
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Ma is the weight of the sample after the immersion conditioning.

35.2 For products rated for diesel fuel (BO — B5) or a diesel/biodiesel blend above 5 % but not greater
than 20 % biodiesel (B6 — B20), the test shall be performed on one sample using the FB25a test fluid. For
products rated for biodiesel (B99.9/B100), the test shall be performed on one sample using the B100a test
fluid. For products intended for both ratings, both test fluids shall be used in separate samples. See Annex
A. Each set of samples shall be immersed (completely submerged) in vessels containing the applicable
test fluids for 168 h at 23 +2 °C (73 £3.6 °F).

35.3 At the conclusion of the test described in 35.2, the percentage change in weight shall not increase

by more than

25 % or decrease by more than 10 %.

36 Endurar

36.1 A hoss
nor show evig

36.2 A hose
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assembly, da
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37 Endurar

37.1 A retrie
shall not shov
the hose shal

37.2 Aretrig
cycles. The h

ce Test — Hose Retrieving Mechanism

, when intended for storage on a reel or in a weighted loop inside the housing
ence of breakdown of the hose or any of its parts when tested as specified in 3|

arranged as described in 36.1 and assembled in the device.in the intende
htinuously to the maximum operating or bypass pressure, ‘whichever is grg
i returned as specified in 36.3. The pressure in the hose ‘shall be maintained
Brosene.

st shall consist of 100,000 cycles of operation for-the reel application and 35,
oop application. In each case, the hose shall ' be withdrawn in a direction parg
g through which the hose passes. The raté’of cycling shall be similar to th
d the hose shall be under tension during’the entire operating cycle. Leakag
mage to the hose or couplings, or malfunction of the reel assembly or other @
t from this test.

ce Test — Hose Fastening Means

ving mechanism provided for an extra long hose to be supplied entirely outsid
y evidence of damage 'when tested as specified in 37.2. Any clamp or fitting for
not cause damage’to the hose during this test.

ving mechanism equipped as above shall be operated through 35,000 withdra
pse need not contain liquid during this test.

[est

shall not leak
6.3.

d manner and
ater, shall be
hile the hose

000 cycles for
llel to the side
at of intended
e in the hose
perating parts

e the housing
attachment to

wal and return

38 Torque

38.1

A fitting other than one complying with 17.5, having an opening threaded for pipe connection, shall

withstand without breakage or leakage the turning effort specified in Table 38.1, exerted as if to screw the
fitting onto a pipe or into a pipe fitting.
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