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Preface

This is the First Edition of the ANSI/CAN/UL/ULC 1369, Standard for Aboveground Piping for Flammable

and Combus

tible Liquids.

UL 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.
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This Edition
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identified as Normative, forms a mandatory part of this Standard. Appendix-B|
s for information purposes only.

AN/UL/ULC 1369 Standard is under continuous maintenance, whereby eaq
compliance with the requirements of ANSI and SCC for accreditation of
Organization. In the event that no revisions are issued for a period of four y
ation, action to revise, reaffirm, or withdraw the standard shalkbe initiated.

here are two official languages, English and French. All safety warnings must

Attention is drawn to the possibility that some Canadian authorities may requ

r proposals for revisions on any part of the.Standard may be submitted to Ul
hould be submitted via a Proposal Request in UL's On-Line Collaborati
System (CSDS) at http://csds.ul.com.

rds for Safety are copyrighted by UL. Neither a printed nor electronic copy ¢
rds shall remain the sole and exclusive property of UL.

UL Standards, visit the'UL Standards Sales Site at

bf the Standard: has been formally approved by the Joint UL/ULC Technical Cg
und Pipingfor Flammable and Combustible Liquids.
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Fisher, L. State Water Resources Control AHJ USA
Board — Sacramento
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INTRODUCTION

1 Scope

1.1

These requirements cover primary, secondary, and coaxial types of aboveground pipes intended for

transfer and containment of specific flammable and combustible liquids and fuels or fuel components (and
vapors thereof) identified in this Standard, at their manufacturing, processing and distribution facilities,
commercial (public) or fleet (private) motor vehicle fueling stations or similar fuel dispensing applications,
and piping systems for fuel supply of generators, burners or similar equipment.

1.2 These pipes may be flexible or rigid types constructed with metallic, nonmetallic, or composite

materials in s

mm to 152.
applications:

a) Gs
betws
base
unde

b) Sp
marin

test i
1.3 These
flammable a

chemical, ph

1.4 Produg
applicable C
not limited to

In the United
a) St
b) Flg
c) Co
d) Sta

5

1 mm (0.5 in to 6.0 |n) diameters, and are typically mtended for use.in

neral aboveground use either directly on or suspended above the-ground, s
en tanks and dispensers or within buildings, such as fuel supply linesto rooftop
ent boilers, which may include short lengths routed in below grade containme
round chase pipe where accessible, but not where directly buried; or

bcial aboveground uses that requires an additional evaluation for a specific pur
as, and where specific liquids or extreme environments are not represented b
uids and expected exposures conditions.

pipes are intended for commercially available fuels and fuel components
nd combustible liquids under the expected use conditions, and exposures tha
ysical and material compatibility properties as represented in these requirements

ts covered by this Standard are_intended to be installed and used in accord

States:

ndard for the Installation of Stationary Pumps for Fire Protection, NFPA 20;
mmable and-Combustible Liquids Code, NFPA 30;

He for Motor Fuel Dispensing Facilities and Garages, NFPA 30A;

ndard for the Installation of Qil-Burning Equipment, NFPA 31;

pdes and Regulations as determined by the Authority Having Jurisdiction (AHJ),

| ti ltinl Vall th ith int | d_fitti |
|hg e-continuous-ormultiple J|n|hn engthswith integral end fittings n-nominal-sizes from 12.7

the following

ich as piping
generators or
nt sumps and

bose, such as
y the general

. and similar
have similar

D.

hnce with the
such as, but

e) Standard for the Installation and Use of Stationary Combustion Engines and Gas Turbines,
NFPA 37;

f) Standard for Aircraft Fuel Servicing, NFPA 407;

g)Un

iform Fire Code, NFPA 1;

h) International Fire Code published by the International Fire Council; and/or

i) Other applicable federal and state regulations for piping.

In Canada:

a) The National Fire Code of Canada;
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b) CAN/CSA-B139, Installation Code for Oil Burning Equipment;

¢) CCME PN 1326, Environmental Code of Practice for Aboveground and Underground Storage
Tank Systems Containing Petroleum and Allied Petroleum Products; and/or

d) Provincial or other Regulations.

1.5 The following Recommended Practices may be used as determined by the Authority Having
Jurisdiction (AHJ):

a) Recommended Practices for Installation of Aboveground Storage Systems for Motor Vehicle
Fueling, PEI/RP 200;

b) Regommended Practices for Installation of Bulk Storage Plants, PEI/RP 800;

¢) Regommended Practices for the Installation of Marina Fueling Systems (2014 Edition), PEI/RP
1000;

d) Repommended Practices for the Design, Installation, Service, Repair and Majntenance of
Aviatign Fueling Systems (2013 Edition), PEI/RP 1300;

e) Regommended Practices For The Design And Installation Of)Fueling Systems For Emergency
Generators, Stationary Diesel Engines And Oil Burner Systems (2014 Edition), PEI/RR 1400.

1.6 These products are factory manufactured and intended.for on-site field assembly, ingpection, and
leak testing for the specified applications and use conditions-by qualified persons in accordance with the
manufacturer|s instructions and local requirements.

1.7 These products are intended to be periodically inspected and maintained for continugdd service, or
taken out of service if necessary, by qualified persons in accordance with industry recommengled practices
and/or the mgnufacturer’s instructions.

1.8 These products have not been evaluated for use after natural disasters, fires or ¢xposures to
chemicals ngt representative of the test liquids, or excessive physical damage beyond the expected
assembly, installation and uses as.identified in these requirements.

1.9 These products have not been evaluated for applications where exposed to heavy gr continuous
physical abuges, excessive mechanical stresses; and environments that are highly corrosive; or operate
outside of th

1.10 These requrrements do not cover aboveground plplng products for I|qu|d fuels WhICh are within the
scope of UL i i g
C180, Liquid Level Gauges And Indlcators For FueI O|I And Lubr|cat|ng O|I Tanks or underground piping
products which are found in CAN/ULC-S679, Standard for Metallic and Nonmetallic Underground Piping
for Flammable and Combustible Liquids; UL 971, Standard for Nonmetallic Underground Piping For
Flammable Liquids; and UL 971A, Outline of Investigation for Metallic Underground Fuel Pipe.

1.11  These requirements do not cover aboveground piping products for gaseous fuels (such as natural
gas, liquefied petroleum gas, propane, butane, etc.), which are found in UL 536, Standard for Flexible
Metallic Hose; and ULC/ORD-C536, Flexible Metallic Hose.

1.12 These requirements do not cover flexible metal connector piping or flexible elastomeric fuel
dispensing and vapor recovery hose, which are found in UL 2039, Standard for Flexible Connector Piping
for Fuels; UL 330A, Outline of Investigation for Hose and Hose Assemblies for Use With Dispensing
Devices Dispensing Gasoline and Gasoline/Ethanol Blends With Nominal Ethanol Concentrations Up To
85 Percent (EO — E85); UL 330B, Standard for Hose and Hose Assemblies for Use With Dispensing
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Devices Dispensing Diesel Fuel, Biodiesel Fuel, Diesel/Biodiesel Blends With Nominal Biodiesel
Concentrations Up To 20 Percent (B20), Kerosene, and Fuel Oil; and CAN/ULC-S633, Standard for
Flexible Connector Piping for Fuels.

2 General
2.1

211
approximate

2.2 Undate
221 Any\
be interprete

referenced p

3 Glossary

NOTE: For the ¢

3.1 COMP
nonmetallic 1
3.2 FITTIN

sections andg
thermo fused

3.3 FLEXI

minimum bend radius.

3.4 INTEG
single part at

considered integral.

3.5 INTEG
manufacture
can be monit

Units of measurement

information.

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

dreferences

ndated reference to a code or standard appearing in the requirements ef.this s
d as referring to the latest edition of that code or standard. Refer to Appendix
Liblications and publishing organizations.

urposes of this Standard the following definitions apply.

najor, critical components.

contain liquids. Connections may beithreaded, welded, crimped, clamped,
, solvent welded, or adhesive joined.SuUmp boots are not considered fittings.

BLE PIPING — Pipe which is*permitted to be bent to the manufacturer’s r

RAL — Two or more separate components physically joined together or combi
the manufacturer. RPrimary and secondary pipe joined in the field with a commg

RAL PRIMARY/SECONDARY PIPE (aka COAXIAL PIPE) — A single pipe, cons
[, that combines both primary carrier and secondary containment with an intersti
pred forleakage.

tandard shall
B for a list of

DSITE PIPE SYSTEM — A piping system in whichd4he’pipe design contains both metallic and

G — A manufacturer-supplied component~designed to connect, branch, or t¢rminate pipe

compressed,

ecommended

hed to form a
n fitting is not

tructed at the
ial space that

3.6 METAL

malleable types such as steel,

components

(such as gaskets, seals, sleeves or bushings).

ttC—"Pipe, fittings, orcomponents primarity consisting of metats(typicatty corrosion- resistant

aluminum, copper, and brass) with or without minor nonmetallic

3.7 METALLIC PIPE SYSTEM — An aboveground piping system in which the pipe design contains major
critical components that are formed from metals.

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

3.9 NONMETALLIC — Pipe, fittings, or components primarily consisting of nonmetals (typically polymeric
thermoplastics, thermosets or composites) with or without minor metallic components (such as foils,
braids, tapes, sleeves, or bushings).
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3.10 NONMETALLIC PIPE SYSTEM — A piping system in which the pipe design contains major critical
components that are not formed from metals.

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

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

NOTE: Nominal or trade sizes may not be equivalent to the actual measurements

3.13 PIPING SYSTEM (aka SYSTEM) — A combination of pipes and fittings joined~ta’c
transferred hetween a storage tank and sumps or dispensers (primary, secondary,
primary/secondary types) and vapor or air transfer between dispenser or tank to atmosphere
and vapor redovery types). The system may be primary, secondary, or an integral’primary/sec

ntain liquids
or integral

(normal vent

pndary type.

3.14 PRIMA
contact with |

ARY PIPE (aka CARRIER PIPE, PRODUCT PIPE) — Pipe_intended to be i
ne liquid and vapor flowing in a piping system under normaluse.

N continuous

3.15 QUAL

installations ¢
person is not

3.16 RIGID|
instructions.
3.17 SECO

system during
CONSTRUC]
4 General

4.1 Aboveg

IFIED PERSON — A worker specifically trained/by./the manufacturer to pe
f its piping systems in the field in accordance with the specified instructions.
Fequired to be an employee of the manufacturer.

PIPING — Pipe which is not permitted\to be bent, as described by the m
NDARY CONTAINMENT PIPE.S)Pipe intended to contain the release of liqui
abnormal use (for example,primary carrier pipe leaks).

[ION

round pipesare permitted to be either flexible or rigid and constructed from any

rform proper
The qualified

anufacturer’s

d of a piping

combination

of materials, but shall'bé capable of field assembly and installation without the use of special equipment or

tools, unless [dentifiedin the manufacturer's instructions.
4.2  Individual-manufacturedpipetengths{pipe—andfittirgs)shallret-beless—than—1+83-m (6 ft). The
diameter of aboveground piping shall be in a nominal trade sizes range of 12.7 to 152.4 mm (0.5 to 6.0in).

4.3 Primary pipe and the primary of a coaxial pipe shall be rated at least 345 kPa (50 psig). Secondary
pipe and the secondary of a coaxial pipe shall be rated at least 345 kPa (50 psig).

4.4 Aboveground piping shall be supplied with end fittings that are capable of connection to each other or
assembled to fixed pipe or fueling components, such as threaded fittings, or bolted flanges, clamp type
flanges, or weld/bond joints. All pipe threads shall be NPT, NPTF, BSPT, BSPP or similar common trade
types. All bolts, gaskets, and other components for assembly and installation of the pipe ends shall be
supplied with the product.

4.5 All materials used in the construction of pipe and fittings shall be suitable for their intended use
locations with respect to normal (expected use within marked ratings) and abnormal (reasonable
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foreseeable misuse) or optional special conditions in accordance with the required performance tests
described in this standard.

4.6 Nonmetallics (polymers, elastomers, ceramics, etc.) used in the construction of pipe and fittings shall
be evaluated for long-term exposure compatibility to air, soil, water, ultraviolet light, and internal and
external fluids within the expected ambient use temperature range for aboveground use per the scope of
this standard.

4.7 Metallics used in the construction of pipe and fittings shall be inherently corrosion resistant (such as
stainless steel, aluminum, brass), plated, or coated according to Clause 4.8, or evaluated for equivalent
corrosion resistance according to Clause 4.9. All metals shall comply with all applicable requirements in
this standard

4.8 Corros|on resistant coatings or platings provided on metals (such as plain carbon’ g
minimum degsignation G90 (minimum 40 % zinc galvanizing on all sides) per ASTM
Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinctlron A
(Galvannealgd) by the Hot-Dip Process.

teel) shall be
A653/A653M,
lloy- Coated

4.9 Equiva
plating in ac
the visual ¢
exposures to

410 Prote
fittings durin
shall be eva
Term Compa

PERFORMANCE

5 General

5.1 Repres|
to the approq
size as spec
joint and gag
representatiy

ent alternate corrosion protection methods shall be determined by an evaluatior
ordance with the method in the Standard for Electrical Metallic Tubing, UL 791
brrosion comparison between benchmark G90 and{alternate protection co
Table 11.1 Compatibility Test Liquids.

ttive packaging or other devices that provideishort term resistance for protect
) transport are permitted if weather resistant; but shall remain in place until in
uated for short term physical damage (as.indicated in the applicable requirem
tibility and Physical Abuse Tests in thisStandard).

entative production.samples of each aboveground pipe type or component shal
riate Performance Tests in Table 5.1 with sample variations of pipe type, design
fied in each test. method. Special samples combining different variations, such
ket optionssintorder to reduce the total number of samples are permitted, proy
e of regulardesign, material and production methods.

Table 5.1

of coating or
[, except with
hducted after

on of pipe or
stallation and
ents for Short

be subjected
material, and
as end fitting,
ided they are

————Aboveground pipe testsummary

Test (Section)

General use pipe | Marine use pipe

Pressure Tests (6)

General (6.1

All Worst Case (WC) Primary, Secondary & Coaxial Pipes @
)

Low (-30 °C or -40°C), High (+50°C or +60°C) & Lab Temp (22+/-4°C)

Leakage (6.2)
Hydrostatic (6.3)
Breakdown (6.4)

2 X Rated — No Leakage or Distortion
5 X Rated — No Leakage

Until Breakdown

Mechanical Tests (7) WC Types as specified:

Interstitial communication (7.1) Secondary or Coaxial Only' — Communication Rate > 63 cm/h

Table 5.1 Continued on Next Page
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Table 5.1 Continued

Test (Section) General use pipe Marine use pipe

Design pressure (7.2) Nonmetallic Primary and Primary of Coaxial

Sustained pressure (7.2.2) Flexible (thermoplastic types) per ASTM D2837

Cyclic pressure (7.2.3) Rigid (thermoset types) Per ASTM D2143

Design vacuum (7.3) Primary and the Primary of Coaxial

Static vacuum (7.3.2) 10 min @ 63.5 cm Hg

Cyclic vacuum (7.3.3) 250k cycles @ O psi to rated vac
Physical Abuse Tests (8) All WC Primary, Secondary and Coaxial Pipes @ high and low temps?

General (8.1 Repeat Leakage and Breakdown after each test or sequence of tests|

Drop (8.2) 1.83 m drop on concrete

Impact (8.3) 13.6 J impact @ 3 locations

Puncture (8.4) 13.6 kg point load for 1 hr

Fitting torque|(8.5) 1.5X torque rating

Pipe torque (8.6) 90° twist for 1 hr

Tension (8.7) Pull per Table 8.1 loads for 1 min

Compressior] (8.8) Crush with 7.6 cm metal plate @ 2224.N for 1 min

Bending (8.8 Bend @ 1.5 X min rating or deflection.of longest filled pipe between supports

Support bracket (8.10) 2 X load of filled pipe @ max.Jength between supports for 1 min
Special Use Rating Options (9) Any WC Pipe with Optional.Special Use Ratings

General (9.1 Marina Pipe Tests for fixed piers and semi-fixed or floating docks

Corrosion registance (9.1) 400 h salt fog perASTM B117 & 1200 h CO,/SO, atmosphere

Tide cycle (913) 10k cycles dynamic bending @ 10 deg > min bend radius
Short Term Compatibility Tests (10) WC Types-as‘specified:

UV exposure|(10.2) Exposed exterior polymers — ASTM G153 or G155 for indoor or outdpor use
Metallic stress ¢rack (10.3) Metals w > 15% Zn — 0.94 spg aqueous ammonia exposure @ 34°C for 10 d
Nonmetallic str¢ss crack (10.4) PE— 10 % poly-oxyethylated nonylphenol exposure @ 60°C for 180 hr
Long Term Coppatibility Tests (11) Accelerated aging exposures to Table 11.1 Fuels and Fluids @ elevateq temps for

180/270 d w min 70/50% Physical Property Retention and Repeat Tensjion,
Compression followed by Repeat Leakage and Breakdown
Fire Test (12) Min 30 min (or optional longer time) kerosene fire exposure @ rated prg¢ssure
" Exception for h continuous interstitial space = 2.5 mm between primary and secondary pipe walls.
2 Exception for flesigns with exterior metal walls or metal fittings need only be tested at the low temperature.

5.2 Critical dimensions (such as diameter, thickness, corrugation, out of round, threads, braids, etc.) of
10 random samples of each pipe type, construction, and size, shall be measured before other tests are
conducted. All sample dimensions shall be within the manufacturer's quality control specifications, and:

a) Thickness of each sample shall be within £ 15 % of the test set average; and

b) Diameters of each sample shall be within + 10 % of the test set average.

5.3 The formula for calculated hoop stress, specified below, may be used to determine “worst case”
sizes to reduce the number of specimens when testing homogeneous mono-layer pipe in all nominal sizes
for a product range. In addition, analyzed data from the Section 6, Pressure Test sequence may be used to
determine worst case samples for other specific tests.

S=P(D-1)/2t
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in which:

Sish

oop stress (psi);

P is the breakdown pressure (psi) according to Subsection 6.4, Breakdown Test;

D is the average outside diameter inches per Clause 5.2; and

t is the minimum wall thickness inches per Clause 5.2.

Exception: The above formula may be modified or another engineering-based analysis used for multilayer
and non-homogeneous pipe to determine the worst case size in a product range.

5.4 Repres|
a) “Al

b) “W,

c) As

“WC” (worst
Materials, th
selections.

5.5 Repres
based on thg
critical desig
radius.

5.6 New sz
(Leakage ac
to Subsectio
If acceptable

5.7 Assem
supplied con
other critical
shall be eval

entative sample sizes for the Performance Tests are defined as either:

L” for all nominal or trade sizes within a manufacturer's product range;

otherwise indicated in the specific test.

ckness, construction, components, and connectiens are to be considered fq

entative worst case sample sizes for Section 11, Long Term Compatibility T
minimum thickness of interior or exterior materials in contact with the test flu
h parameters such as end fitting, joint options, location ratings, pressure ratir

mples may be used for each,test except for the sequence of the Short Term P
cording to Subsection 6.2, Hydrostatic according to Subsection 6.3 and Breakdd
N 6.4), which shall use the same sample and test equipment at successively high
to the manufacturer;-the same sample may be used for multiple tests.

ponents imaccordance with the manufacturer's instructions (thread torque, crim
assembly ‘parameters). If multiple methods of connecting pipe and fittings an
hateds

C” for worst case sizes per maximum average hoop stress per Clause 5.3, or other analytical
methgd; or

case) indicates a sample, size, or test condition that will most likely cause nof-compliance.

r worst case

psts, shall be
ds, and other
gs and bend

ressure Tests
wn according
er pressures.

bly of all piping” samples shall be conducted by a qualified person using manufacturer-

p pressure or
e used, each

5.8 Dama

e shatt-be determined by visuat examination {from approximatety 92 tm (3 )]

of any critical

sample or part after testing. The following items are examples of complying and noncomplying results;
however, final determination of damage characteristics and results shall be based on manufacturer input
before testing or qualified by a specific test:

a) Metallic Piping and Fittings — discoloration or minor dimensional change are compliant, but
excessive permanent deformation, crazing, cracking, splitting, braid failure, kinking, and excessive
corrosion or loss of corrosion protection are noncompliant examples; or

b) Nonmetallic Piping and Fittings — discoloration or minor dimensional change are compliant, but

major

dimensional changes, cracking, splitting, bulging,

noncompliant examples.

collapse, and delamination are
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5.9 Unless otherwise indicated in a specific test method, all tests shall be conducted with working fluids
at 21 +6 °C (70 £10 °F) or at normal ambient temperatures between 17 °C and 29 °C (65 °F and 85 °F)
and 50 % (20 %) RH. All pressures shall be measured with respect to gauge (psig).

5.10 Users of this standard who determine that the high and low temperature test values for severe
service conditions stated in testing requirements are not adequate to meet the demands of their specific
applications may apply higher/lower test temperatures and revise the product marking accordingly.

5.11 Unless otherwise indicated in a specific test method, hydrostatic tests shall be conducted with water
and pneumatic tests shall be conducted with air (or other inert gasses). In either case, precautions shall be

used to prevent personal injury.

6 Pressure

6.1 Genera

6.1.1 Sets
continuous s4

a) Leg
b) Hyq

c) Bre

6.1.2 Allab
before applyi
gradually incr

a) At 6
b) At 4
6.1.3 There

primary of a G

Tests

pf three 92 cm (3 ft) lengths of each type, construction, and siZe pipe shall b
quence on the same sample, in accordance with the:

kage Test per Subsection 6.2;
rostatic Test per Subsection 6.3; and

hkdown Test per Subsection 6.4.

bveground pipes evaluated are to be filledwith water (with or without antifreeze
hg the test pressures hydrostatically. The test sequence shall start at 0 kPa
pase:

9 +35 kPa/min (10 £5 psig/min)fer pipe rated less than 345 kPa (50 psig); or

90 +138 kPa/min (100 £20.psig/min) for pipe rated 345 kPa (50 psig) or more.

samples are t¢ be visually examined for damage and leakage. Filling ang
oaxial pipe is_permitted when testing the secondary to prevent implosion.

6.1.4 All sa
method or cq
method to ac

ples used for the Pressure Tests shall be tested hydrostatically. Alternatively,
bmbined-hydrostatic/aerostatic method may be used if found superior to the
urately determlne leakage. Leakage is to be detected by visual examination w

shall be at least a 5.min pause at each test level (except for the Breakdown Test,
6.4) when the

e tested in a

as required)
(0 psig) and

Subsection
sealing the

AN aerostatic
hydrostatic
ith the aid of

6.2 Leakage test

6.2.1

while at the following test temperatures for at least 1 h:

hethod.

Aboveground pipe of all types, constructions, and sizes shall be subjected to the Leakage test

a) Low temperature of -30 °C (-22 °F) or -40 °C (-40 °F) for an optional “Severe LT” (Severe Low
Temperature) rating. Refer to Clause 5.10;

b) Laboratory temperature range of 22 +4 °C (72

+7 °F); and

¢) High temperature of 50 °C (122 °F) or 60 °C (140 °F) for an optional “Severe HT” (Severe High
Temperature) rating. Refer to Clause 5.10.
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6.2.2 The Leakage Test pressure shall be at least twice the rated pressure, and there shall be no
leakage or any noncomplying damage (see Clause 5.8) while the samples are pressurized.

6.3 Hydrostatic test

6.3.1

subjected to the Hydrostatic test while at the following test temperatures for at least 1 h:

Following the Leakage test, aboveground pipe of all types, constructions and sizes shall be

a) Low temperature of -30 °C (-22 °F) or -40 °C (-40 °F) for an optional “Severe LT” rating. Refer to
Clause 5.10;

b) Laboratory temperature range of 22 +4 °C (72 7 °F); and

h temperature of 50 °C (122 °F) or 60 °C (140 °F) for an optional “Severe HF* rzlating. Refer to

¢) Hig
Clauge 5.10.
6.3.2 The hydrostatic test pressure shall be at least five times the rating. There‘shall be nq leakage (but
damage is a¢ceptable) while the samples are pressurized.
6.4 Breakdown test
6.4.1 Folloying the Hydrostatic test, aboveground pipe of alldypes, constructions and sizes shall be

subjected to

the Breakdown test while at the following test temperatures for at least 1 h:

a) Loy temperature of -30 °C (-22 °F) or -40 °C (-40\>F) for an optional “Severe LT” rating. Refer to
Clauge 5.10;

b) Lalporatory temperature range of 22 +4 °C(72 7 °F); and

c¢) High temperature of 50 °C (122 °F)or 60 °C (140 °F) for an optional “Severe HT” rating. Refer to
Clauge 5.10.

6.4.2 The

st pressure is to be gradually increased at the rates specified in Clause 6.1.]

leakage, rupTZre or burst occurs. The type and location of breakdown or other significant da

recorded alo
tests.

6.4.3 Thes
less than 5

average breg
all three tem

ng with the breakdown pressure for use in comparing with retention values in

verage brfeakdown values for high temperature and low temperature sample se
imes the’rated pressure, or 70 % of the average laboratory temperature sar
kdewn value of each temperature set shall not deviate more than +20 % from t
berature sets.

P until severe
age shall be
his and other

s shall not be
nple set. The
he average of

7 Mechanical Tests

7.1

7.11

Interstitial communication test

A minimum 1.83 m (6 ft) length of the pipe types below in worst case sizes and fittings with respect

to minimum interstitial space, shall be subjected to the test described in Clause 7.1.2 to measure the
communication rate. A 90° elbow on one end shall be used to add the test liquid. Separate tests shall be
conducted on:

a) Field-use combinations of primary and secondary pipe; and

b) Coaxial pipes.
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Exception: Pipes with a continuous interstitial space of at least 2.6 mm (0.10 in) between primary and
secondary pipe walls and fittings are exempt.

7.1.2 The sample on a flat surface shall be bent to the minimum rated radius, with water added to the
interstitial space at the elbow with a hydrostatic head not exceeding 15 cm (6 in). The time between

introduction a

nd exit of the test liquid at opposite ends of the pipe shall be measured.

7.1.3 The calculated communication rate (distance/time) shall not be less than 63 cm/h (2 ft/h).

7.2 Design

pressure tests

7.21 Gene

7.2.1.1 Thrg
method in all
Subsection 7
materials.

7.21.2 Wor
Leakage shal
submersion 0

ol

e 92 cm (3 ft) lengths of nonmetallic primary pipe types and systems indicated
Sizes shall be tested in accordance with the Subsection 7.2.2 Sustained. Pressur

be detected by visual examination with or without dyes, leak solution, blotting {
r any other accurate and repeatable method.

7.2.1.3 Conpposite pipe of shared structural strength (where:at least 80 % of the hoop streng

attributed to
either the Suk

tither metallic or nonmetallic components) is ‘permitted to be evaluated in acc

7.2.2 Sustained pressure test

7221 Onl
subjected to
composite pif
test.

7.2.2.2 Thrg
Obtaining Hy
Thermoplasti
approximatel

7.2.2.3 Foll

flexible thermoplastic type primary pipe and the primary of coaxial pipe syst

section 7.2.2 Sustained Pressure Test, or.Subsection 7.2.3 Cyclic Pressure test,

in each test
e Test, or the

2.3 Cyclic Pressure Test, as determined by the pipe type or majority of structural pipe

st case samples used for the Long Term Pressure Tests.shall use water as the test fluid.

aper, bubble

th cannot be
prdance with

ems shall be

he Sustained Pressure Test.;Alternatively, pipe constructed primarily from nopmetallics, or

e where at least 80 % ofhoop strength is attributed to nonmetallics, shall be suk

e samples of each.system shall be tested in accordance with ASTM D 2837, Te
drostatic Design’ Basis for Thermoplastic Pipe Materials or Pressure Desi
C Pipe Products, with the breakdown time and pressures recorded at targg
1, 10, 400, 1000, and 2000 h.

bwing the collection of all data points, a log and log plot of time verses pres

jected to this

5t Method for
jn Basis for
ted times of

sure shall be

ater than the

developed, a

A | 20 [N ledl 4 latad Tk ol hall k
U a outyCdadl VITARNUUWIT PDTITOoOoUTT TAUApPUIALITU. TTIT TalCu pIToourtc oriail v yi

extrapolated 30-year breakdown pressure.

7.2.3 Cyclic pressure test

7.2.3.1 Only rigid thermoset type primary pipe and the primary of coaxial pipe systems shall be subjected
to the Cyclic Pressure Test. Alternatively, pipe constructed primarily from metals or composite pipe where
at least 80 % of hoop strength is attributed to metals shall be subjected to this test.

7.2.3.2 Three samples of each system shall be tested in accordance with ASTM D 2143, Test Method for
Cyclic Pressure Strength of Reinforced Thermosetting Plastic Pipe. Alternating pressures (between 0 and
rated pressure of equal times) shall be applied at 25 +2 cycle/min for 1.5 million cycles.
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7.2.3.3 Following the completion of the cycling, the test samples shall be visually examined for damage

and leakage.
7.3 Design
7.31

7.3.1.1

There shall be no leakage or any nhoncomplying damage during or after testing.

vacuum tests

General

Sets of three 92 cm (3 ft) lengths of each aboveground primary or the primary of a coaxial pipe

system type and construction in worst case sizes specified in each method shall be tested in accordance
with the Subsection 7.3.2 Static Vacuum Test and the Subsection 7.3.3 Cyclic Vacuum Test.

7.3.1.2 Vao
be conducte
dyes, leak sd

7.3.2 Statiq

7.3.2.1 Eaq
Vacuum Tes
shall be tests

7.3.22 Al
followed by
Subsection 6

7.3.23 Th

average breakdown value for each sample set.shall be at least 1724 kPa (250 psig) for ¢

and/or 1379
% of the as-r|

7.3.3 Cycli

7.3.3.1 Eaq
Vacuum Test

7.3.3.2 Al
at rated vac
according to
only.

E vacuum test

i o ctcr, arta o VV c

| using water as the test fluid. Leakage shall be detected by visual examination
lution, blotting paper, bubble submersion or any other accurate and repeatable

E vacuum test

h type and construction of primary pipe in worst case sizes-shall be subjecteg
while operating at a laboratory temperature of 22 +4 °C¢(72'+7 °F), except t
d at 50 °C (122 °F).

samples shall be subjected to a static vacuum 6f at least 63.5 cm (25 in) K
a repeat Leakage Test according to Subsection 6.2 and Breakdown Test
.4 at laboratory temperature only.

b

7

samples shall not be damaged after, the static vacuum or leak after pres

KPa (200 psig) for secondary pipes;-with the average at least 5 times the rated p
bceived laboratory temperaturexbreakdown average.

h type and construdction of primary pipe in worst case sizes shall be subjected
while operating-at.a laboratory temperature of 22 +4 °C (72 £7 °F).

samples shall be subjected to alternating pressure cycles (minimum 1 s at 0 ang
uum) applied at 4 to 6 cycle/min for 250,000 cycles followed by a repeat
Subsection 6.2 and Breakdown Test according to Subsection 6.4 at laboratory

age test shall
vith or without
nethod.

to the Static
nermoplastics

g for 10 min
according to

surizing. The
rimary pipes,
ressure, or 70

to the Cyclic

minimum 5 s
| eakage Test
temperature

7.3.3.3 The samples shall not be damaged after cyclic vacuum or leak after pressurizing. The average
breakdown value for each sample set shall be at least 1724 kPa (250 psig) for primary and/or 1379 kPa
(200 psig) for secondary, with the average at least 5 times the rated pressure, or 70 % of the as-received
laboratory temperature breakdown average.

8 Physical Abuse Tests
8.1

General

8.1.1 Sets of three samples of each worst case aboveground pipe type, construction, and size as
indicated in each method shall be tested in accordance with the following:

a) Drop Test according to Subsection 8.2 for all pipes;
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b) Impact Test according to Subsection 8.3 for all pipes;

¢) Puncture Test according to Subsection 8.4 for all pipes;

d) Fitting Torque Test according to Subsection 8.5 for all pipes;
e) Pipe Torque Test according to Subsection 8.6 for all pipes;
f) Tension Test according to Subsection 8.7 for all pipes;

g) Compression Test according to Subsection 8.8 for all pipes;

h) Bending Test according to Subsection 8.9 for all pipes; and

i) Su%ort Bracket Test according to Subsection 8.10 for all pipes intended to be-suspended or

mounted to ceilings or walls.

8.1.2 After
Subsection 6
shall be used
with or withd
repeatable m

bach Physical Abuse Test, all samples shall be subjected to the L.eakage Test|according to
|2 and Breakdown Test according to Subsection 6.4, at laboratorytemperaturg only. Water
as the test fluid to determine compliance. Leakage shall be detected by visual examination
ut dyes, leak solution, blotting paper, bubble submersion” or any other gccurate and
bthod.

>

[«

8.2 Drop tept

8.2.1 One s
subjected to

HT rating ten
applicable te
according to {

Exception: Pij

et of three 92 cm (3 ft) samples of each aboeveground pipe in worst case s
.83 m (6 ft) drops at 50 °C (122 °F) and -:30:°C (-22 °F), or the optional Severe
nperatures (refer to Clause 5.10), each followed by a visual examination. A
mperatures, a repeat Leakage Test;according to Subsection 6.2 and Bre
Bbubsection 6.4 shall be conducted at only laboratory temperature.

be designs with exterior metal constructions need only be tested at the low temp

8.2.2 Allsa

ples shall be dropped on a flat concrete surface after reaching the specified t

zes shall be
LT or Severe
fter drops at
pkdown Test

erature.

emperatures,

ree times per
ely. Adjusting

with the drop|height measured from'the sample target area. One sample shall be dropped th
temperature, jat target areas of\the pipe center, end fitting, and pipe near the fitting respectiv
the pipe orientation to hit the targeted areas is permitted.

8.2.3 The pamples shall not be damaged after dropping or leak after pressurizing. |
breakdown value for*each sample set shall be at least 1724 kPa (250 psig) (primary), and
(200 psig) (s¢condary), with the average at least 5 times the rated pressure, or 70 % of the
|ab0rat0ry te ||pc|atU|c breakdown average:

'he average
or 1379 kPa
as-received

8.3 Impact test

8.3.1  One set of three 92 cm (3 ft) samples of each aboveground pipe in worst case sizes shall be
subjected to 13.6 J (10 ft-Ib) impacts at 50 °C (122 °F) and -30 °C (-22 °F), or the optional Severe LT or
Severe HT rating temperatures (refer to Clause 5.10) each followed by a visual examination. After impacts
at applicable temperatures, a repeat Leakage Test according to Subsection 6.2 and the Breakdown Test
according to Subsection 6.4 shall be conducted at only laboratory temperature.

Exception: Pipe designs with exterior metal constructions need only be tested at the low temperature.

8.3.2 All samples shall rest on a hard surface and be impacted with a 51 mm (2 in) OD steel ball after
reaching the specified temperatures, with the impact height measured from sample target area. One
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sample shall be impacted three times per temperature, at target areas of the pipe center, end fitting and
pipe near the fitting respectively. Use of a ball guide to hit the target areas is permitted.

8.3.3 The samples shall not be damaged after impacting or leak after pressurizing. The average
breakdown value for each sample set shall be at least 1724 kPa (250 psig) (primary), and/or 1379 kPa
(200 psig) (secondary), with the average at least 5 times the rated pressure, or 70 % of the as-received

laboratory temperature breakdown average.

8.4 Puncture test

8.4.1 One
subjected to
LT or Severe
punctures at
Test accordin

Exception: P|

perpendicul

set of three 92 cm (3 ft) samples of each ab

applicable temperatures, a repeat Leakage Test according to Subsection 6:2-ar
g to Subsection 6.4 shall be conducted at only laboratory temperature,

pe designs with exterior metal constructions need only be tested at the low temy

r to the surface through a 5.0 mm (0.20 in) diameter steel shaft with a 1.0

8.4.2 Al S{mples shall rest on a hard surface, and the point load shall’be applied at th

diameter tip

8.4.3 The

breakdown V
(200 psig) (S
laboratory te

8.5 Fitting

8.5.1 One

threaded fitti
1.5 times the
°F)and -30°

Exception: P
8.5.2 Follo

be subjected
Subsection

nd 30° edge. New locations shall be tested at each temperature.

sample containment wall shall not be punctured or leak after pressurizing.
alue for each sample set shall be at least 1724 kPa (250 psig) (primary), and
econdary), with the average at least 5 timesithe rated pressure, or 70 % of th
mperature breakdown average.

torque test

set of three 92 cm (3 ft) long-samples of each aboveground pipe in worst cg
ngs or bolted flanges shall'each be connected to mating Schedule 40 steel pipe
manufacturer's recommended torque, with one end of each sample assembled
C (-22 °F) or the optional Severe LT or Severe HT rating temperatures (refer to C

pe designs with-metal fittings need only be tested at the low temperature.

ving assembly, fitting torque and visual examination at each temperature, the
to arepeat Leakage Test according to Subsection 6.2, and the Breakdown Tes
.4 at.enly laboratory temperature.

oveground pipe in worst case sizes shall be

M&M@M@ﬂ-ﬁ%ﬂ#ﬁ—&@%&%@%ﬁﬁonal Severe
HT rating temperatures (refer to Clause 5.10) each followed by a visual exampination. After

d Breakdown

erature.

e pipe center
mm (0.04 in)

The average
/or 1379 kPa
e as-received

se sizes with
or bushing at
at 50 °C (122
lause 5.10).

samples shall
[ according to

8.5.3 The samples shall not leak when subjected to test torques or pressures. The average breakdown
values shall be at least 1724 kPa (250 psig) (primary), and/or 1379 kPa (200 psig) (secondary), with the
average at least 5 times the rated pressure, or 70 % of the as-received laboratory temperature breakdown
average.

8.6 Pipe torque test

8.6.1 One set of three 92 cm (3 ft) long samples of each aboveground pipe in worst case sizes shall each
be connected to a mating Schedule 40 steel pipe or bushing. The longitudinal pipe axis shall then be
twisted 90° through the end fittings for 1 h at 50 °C (122 °F) and -30 °C (-22 °F) or the optional Severe LT
or Severe HT rating temperatures (refer to Clause 5.10).

Exception: Pipe designs with metal containment walls need only be tested at the low temperature.
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8.6.2 Following assembly, pipe torque, and visual examination at each temperature, the samples shall
be subjected to a repeat Leakage Test according to Subsection 6.2 and Breakdown Test according to
Subsection 6.4, at only laboratory temperature.

8.6.3 The samples shall not leak when subjected to test torques or pressures. The average breakdown
values shall be at least 1724 kPa (250 psig) (primary), and/or 1379 kPa (200 psig) (secondary), with the
average at least 5 times the rated pressure, or 70 % of the as-received laboratory temperature breakdown
average.

8.7 Tension test

8.7.1 One t of three 92 cm /'2 ft) Ir\ng eamr\lne of each Qhr\\lnnrnllnrl plpn inworst case-sizes shall be

connected to mating fittings. The Iongltudlnal pipe axis shall then be subjected to a tension lepd per Table
8.1 applied tHrough the end fittings for 1 min at 50 °C (122 °F) and -30 °C (-22 °F) or theoptional Severe
LT or Severe HT rating temperatures (refer to Clause 5.10).

Exception: Pipe designs of metal constructions need only be tested at the low temperature.

Table 8.1
Tension test loads

Pipe OD

Test load

12.7. mm (1/2in)
19.1 mm (3/4 in)
25.4 mm (1.0in)
31.8 mm (1- 1/4 in)
38.1 mm (1- 1/2/in)
50.8 mm (2.0 in)
63.5 mm (2- 1/2in)
76.2mm (3.0in)
88.9 mm (3- 1/2.in)

136.1 kg (300 Ib)
158.8 kg (350 Ib)
181.4 kg (400 Ib)
226.8 kg (500 Ib)
272.2 kg (600 Ib)
362.9 kg (800 Ib)
453.6 kg (1000 Ib
544.3 kg (1200 Ib
635.0 kg (1400 Ib

)
)
)
)

101.6 mm (4:0r) 725.7 kg (1600 Ib

8.7.2 Following assembly, pipe tension and visual examination at each temperature, the gamples shall
be subjected|to a_repeat Leakage Test according to Subsection 6.2 and Breakdown Test |according to
Subsection 6}4 at.only laboratory temperature.

8.7.3 The samples shall not leak when subjected to test loads or pressures. The breakdown value for
each sample shall be at least 1724 kPa (250 psig) (primary), and/or 1379 kPa (200 psig) (secondary), with
the average at least 5 times the rated pressure, or 70 % of the as-received laboratory temperature
breakdown average.

8.8 Compression test

8.8.1 One set of three 92 cm (3 ft) samples of each aboveground pipe in worst case sizes shall be
connected to mated fittings. The pipe center and end sleeve shall then be subjected to separate 2224 N
(500 Ibm) compression loads applied through 7.6 cm (3.0 in) flat metal plates for 1 min at 50 °C (122 °F)
and -30 °C (-22 ° F) or the optional Severe LT or Severe HT rating temperatures (refer to Clause 5.10).

Exception: Pipe designs of metal constructions need only be tested at the low temperature.
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8.8.2 Following assembly, pipe compression, and visual examination at each temperature, samples shall
be subjected to a repeat Leakage Test according to Subsection 6.2 and Breakdown Test according to
Subsection 6.4 at only laboratory temperature.

8.8.3 The samples shall not leak when subjected to test loads or pressures. The breakdown value for
each sample shall be at least 1724 kPa (250 psig) (primary), and/or 1379 kPa (200 psig) (secondary), with
the average at least 5 times the rated pressure, or 70 % of the as-received laboratory temperature

breakdown a

verage.

8.9 Bending test

8.9.1 One

rst case sizes

shall be conr
1 min at 50
(refer to Clay

a) Fo
bendi

b) Fo
longe

Exception: P

8.9.2 Follo
subjected to
Subsection

8.9.3 Thes
breakdown

(secondary),
temperature

8.10 Supps

8.10.1 One
be subjected
recommends
Severe LT on
full pipe leng
long, but the

set of three. comhlae at laast 92 cm (’2 ft) |nng of each th\lnnrnllhr] plpﬂ N Wo.

ected to mating flttmgs then subjected to the applicable bendlng condition beld
C (122 °F) and -30 °C (-22 °F) or the optional Severe LT or Severe HT rating
se 5.10). Mandrels are not permitted to maintain the pipe arc:

I pipe with a marked bending radius — Bent 1.5 times below thé*manufactur|
hg radius on a sample at least 92 cm (3 ft) long and with one end fitting fixed;

I pipe without a marked bend radius — Bent 1.5 times thé_center deflection d

pe designs of metal constructions need only be tested at the low temperature.

a repeat Leakage Test according to SUbsection 6.2 and Breakdown Test
.4 at only laboratory temperature.

amples shall not kink or leak when subjected to the bend arc or test pressures
alues shall be at least 1724-kPa (250 psig) (primary), and/or 1379 kP
with the average at least 5times the rated pressure, or 70 % of the as-receiv
breakdown average.

brt bracket test

set of worst case size aboveground pipe samples and their support as indicatg

d supporting means for at least 1 min at 50 °C (122 °F) and -30 °C (-22 °F), @
Severe HT rating temperatures (refer to Clause 5.10). An alternate method for
ths'can't fit in an environmental chamber, the pipes are permitted to be at leas

to a load-of 2X the weight of a filled pipe supported by the manufacturerg

w for at least
temperatures

er's minimum

stance of the

st filled pipe allowed between supports, and with a connector fitting in at the center.

ving assembly pipe bending, and visual examination at each temperature, samples shall be

according to

The average
a (200 psig)
ed laboratory

d below shall
supplied or
r the optional
cases where
t 92 cm (3 ft)

emaming fittedfengthshattbe added tothe pipe end(S)-

a) For horizontal pipe installations — The longest length of pipe supported/suspended by its
intended brackets in a horizontal plane from at least one bracket attached to the pipe or fitting per

the m

anufacturer's instructions;

b) For vertical pipe installations — The longest length of pipe supported/suspended by its intended
brackets in a vertical plane from at least one bracket attached to the pipe or fitting per the

manu

Exception: P

facturer's instructions.

ipe designs of metal constructions need only be tested at the low temperature.

8.10.2 Following assembly pipe bending, and visual examination at each temperature, samples shall be
subjected to a repeat Leakage Test according to Subsection 6.2 and Breakdown Test according to
Subsection 6.4 at only laboratory temperature.


https://ulnorm.com/api/?name=UL 1369 2020.pdf

22 ANSI/CAN/UL/ULC 1369 AUGUST 25, 2020

8.10.3 The brackets shall not be damaged or fail, or the pipe leak when subjected to the loads. The
average breakdown values shall be at least 1724 kPa (250 psig) (primary), and/or 1379 kPa (200 psig)
(secondary), with the average at least 5 times the rated pressure, or 70 % of the as-received laboratory
temperature breakdown average.

9 Tests for Optional Special Use Ratings

9.1 General
9.1.1 Aboveground pipe optionally rated for special uses shall be subjected to the additional
requirements as follows for the applicable types:
a) Marinas where used on fixed piers and protected from impacts — Subsection~d.2 Corrosion
Resistiance Tests; and
b) Mafinas where used on semi-fixed or floating docks and protected from impacts - Subsections
9.2 Cqrrosion Resistance Tests and 9.3 Tide Cycle Test.

NOTE 1 Fixed pi
tides, but are not

lers have no normal movement from waves/tides. Semi-fixed or floating docks‘afe designed to mo
affected by normal wave actions.

e vertically with

NOTE 2 “Protec
within structural

ed from impacts” is related to boats and vehicles, and is typically~aChieved by routing pipes undg
hannels.

r piers/docks or

9.2 Corrosion resistance tests

9.2.1 Two spts of three samples at least 60 cm (2 ft) leng of each aboveground pipe in worgt case sizes

with plugged
Salt Fog Test
9.2.3.

9.2.2 After
Apparatus, A
no visual pitti

end fittings and one center joint (if different from end connections) shall be sul
according to Clause 9.2.2 and Corrosive Atmosphere Test exposures accordi

400 h of expose in accordance with Standard Practice for Operating Salt
5TM B117, there shall be-no more than 5 % base metal corrosion of the exposeq
ng. Alternately, the average breakdown value for each sample set shall be at le

(250 psig) (pimary), and/or 1379*kPa (200 psig) (secondary), with the average at least 5 tin

pressure, or 1
Leakage Tes
laboratory ten

9.2.3 After

0 % of the as-received laboratory temperature breakdown average after condug
| according.to. Subsection 6.2 and Breakdown Test according to Subsectiorn
nperature:

200 b of exposure to a CO,/SO, atmosphere according to Clause 9.2.4, ther

jected to the
ng to Clause

Spray (Fog)
surface and
ast 1724 kPa
nes the rated
ting a repeat
6.4 at only

b shall be no

more than 5 % base metal corrosion of the exposed surface and no visual pitting. Alternately| the average
breakdown value for each sample set shall be at least 1724 kPa (250 psig) (primary), and/or 1379 kPa
(200 psig) (secondary) (secondary), with the average at least 5 times the rated pressure, or 70 % of the
as-received laboratory temperature breakdown average after conducting a repeat Leakage Test according
to Subsection 6.2 and Breakdown Test according to Subsection 6.4 at only laboratory temperature.

9.2.4 Each day, 1 % CO, and 1 % SO, by volume shall be introduced into the test chamber, with each
gas supplied from a controlled cylinder. The samples shall be supported in plastic racks at an angle of 15°
from the vertical, and the test chamber shall be maintained at 35 £ 2 °C (95 +3 °F). Prior to introducing the
new charge of gas each day, the remaining gas-air mixture from the previous day shall be purged. A small
amount of water shall be maintained at the chamber bottom for humidity, but shall not be changed during
the exposure.
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9.3 Tide cycle test

9.3.1 One set of three samples at least 3 m (10 ft) long of each aboveground pipe in worst case sizes
with end fittings and one center joint (if different from end connections and permitted by the manufacturer
for moving dock sections) shall be subjected to 10000 cycles of dynamic bending according to Clause
9.3.2.

9.3.2 The samples shall be filled with water and the pipe center flexed from 0 to 10° above the
manufacturers minimum rated bend angle, but not less than 60°. The flexing shall be done at the
manufacturers minimum rated bend radius (use of a mandrel is permitted) at a cycle rate of at least 1
cycle/min.

9.3.3 After |completing the cycles, the samples shall be subjected to the repeat Leakage Test according
to Subsectioh 6.2 and Breakdown Test according to Subsection 6.4 at only laboratory tempgrature. There
shall be no Igakage, and average breakdown value for each sample set shall be at’least 1724 kPa (250
psig) (primafy), and/or 1379 kPa (200 psig) (secondary), with the average at;least 5 times the rated
pressure, or 0 % of the as-received laboratory temperature breakdown average.

10 Short-Term Compatibility Tests
10.1 General

10.1.1 Sanjples of each aboveground pipe type, construction,. and size as indicated in each method shall
be subjected|to the following tests:

a) UV exposure test per Subsection 10.2 for all*exposed exterior polymeric pipe surfages;
b) Mettallic stress test per Subsection 10.3.for Zn alloy pipe components;

c) Nohmetallic stress test per Subsection 10.4 for polyethylene (PE ) pipe components.

10.1.2 Repfesentative “worst case”(Samples may be used for pipe and fittings if materials, thickness, and
process are ¢onsistent between nomijnal sizes or fitting types (straight, elbow or tee).

10.2 UV exposure test

10.2.1  Twqg 30 cm (#2in) samples of aboveground pipe designed with exposed polymeric exterior
materials in fepresentative worst case sizes, shall be subjected to either of the test methofls below at a
cycle rate of 17 min light and 3 min water. One sample shall be straight and the other bent to the
manufacturel's_ minimum bend radius, if applicable.

a) 720 h (indoor rating), or 2880 h (outdoor rating) using the Apparatus and Procedures of Test
Method 1, per ASTM G153, Operating Enclosed Carbon Arc Light Apparatus for Exposure of
Nonmetallic Materials; or

b) 1000 h (indoor rating), 4000 h (outdoor rating) using the Apparatus and Procedures of Test
Method A, per ASTM G 155, Operating Xenon Arc Light Apparatus for Exposure of Non-Metallic
Materials.

10.2.2 Following the UV exposure, samples shall be examined for damage and then subjected to a
repeat Leakage Test according to Subsection 6.2 and Breakdown Test according to Subsection 6.4 at only
laboratory temperature.

10.2.3 The samples shall not be damaged after UV exposure or leak after pressurizing. Each breakdown
value shall be at least 1724 kPa (250 psig) (primary), and/or 1379 kPa (200 psig) (secondary), with the
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average at least 5 times the rated pressure, or 70 % of the as-received laboratory temperature breakdown
average.

10.3 Metallic stress crack test

10.3.1  For aboveground pipe constructed with threaded end fittings or bolted flanges containing at least
15 % zinc (excluding platings), one worst case fitting in all sizes shall be exposed to a moist ammonia-air
mixture of minimum 600 ml (20 US fluid ounces) of 0.94 spg aqueous ammonia for 10 d at 34 °C (95 °F)in
a heated water bath or oven.

10.3.2 All fitting samples shall be grease-free, assembled W|th steel plugs at the manufacturers
recommendegd s

10.3.3 Follo
fittings shall

ing the exposure, the samples are to be visually examined without magnificatipn tools. The
ot show any evidence of cracking, crazing, or similar damage.
10.4 Nonmetallic stress crack test
10.4.1  For gboveground pipe constructed with polyethylene (any type ‘ot percentage blepd) that is in
contact with fuel, one minimum 30 cm (12 in) long section of worst casepipe in all sizes shall be exposed

to a 10 % poly-oxyethylated nonylphenol (Type CO-630 IGEPAL) water solution for 180 h at 6D °C (140 °F)
in a heated whter bath or oven.

NOTE : IGEPAL |s a Trade Mark of Rhodia Operations.

10.4.2 All pipe samples shall be cleaned, bent to-the manufacturers minimum bend
immersed in the IGEPAL test solution.

radius, and

10.4.3 Following the exposure, the samples are to be visually examined without magnificatipn tools. The
pipe shall not|[show any evidence of cracking; crazing, or similar damage.

11 Long-Tefm Compatibility Tests

11.1 Sets of at least three'\samples in 46 cm (18 in) lengths of all aboveground pipe types and
constructions| in representative worst case sizes for each exposure liquid and time pefiod shall be
subjected to |the liquids,'and exposures specified in Table 11.1 to simulate long term compatibility to
intended fuel$ and expected soil and environmental fluids.

Table 11.1
Compatibility test liquids

External Soil and Environmental Test Fluids at 40 °C (104 ° Flammable and Combustible Test Fuels at 40 °C (104 °F)

F)
Ph 3.0 Sulfuric Acid F75/B25a°®
1 % Hydrochloric Acid® F25/B75a°®
1 % Nitric Acid? C15/E85a°
Ph 12 Sodium Hydroxide C75/E25a°

Ph 10 Sodium Carbonate/Bicarbonate®

Saturated Sodium Chloride or Sea Salt Brine for “Marina” rated
pipes

Fuel Blend Stocks Options: M100, E100 and/or B100

Specialty Fuel Options — As requested by the piping
manufacturer

Table 11.1 Continued on Next Page
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Table 11.1 Continued

External Soil and Environmental Test Fluids at 40 °C (104 °

F)

Flammable and Combustible Test Fuels at 40 °C (104 °F)

Distilled Water®

Specialty Chemicals — As requested by the pipin

Air at 70 °C — Only for aboveground pipes with functional polymer or elastomer components

g manufacturer

50/50 blend of

1 — Test parameters, such as temperature and concentrations of media, are increased in severity over those of normal operating
conditions to obtain observable deterioration in a reasonable time period. This accelerated test does not give a direct correlation
with service performance. However, this method of testing yields comparative data on which to evaluate the product.

2 — ASTM Reference Fuel C and F are described in ASTM D 471, Test Method for Rubber Property — Effect of Liquids. Fuel C is a

Octane and Toluene. Fuel F shall be Grade D2 S15.

@ Percentage b

y weight.

¢ Distilled wat

= UL B100 and

® A pH 10 is obtained by mixing 10.6 grams per liter of sodium carbonate and 8.4 grams per liter of sodium bicarbaef
meter shall be used to measure and adjust ratio of sodium carbonate to sodium bicarbonate to obtain a pH of'10.

°F), as described for Type IV grade reagent water in the ASTM D 1193, Standard Specification for Reagent Water.

4 The chemica| formulation for aggressive alcohols used in mixing C75/E25a and C15/E85a is founid-in’Appendix A
Fuel C and E q Ethanol.

¢ The chemical| formulation of UL B100 aggressive biodiesel as a test fuel component of F75/B25a can be found in

having a maximum total matter of 2.0 ppm and a maximum electrical conductivity of 5.0 mi¢rohms/

F = ASTM Ref Fuel F.

ate. A pH
m at 25 °C (77

C = ASTM Ref

Appendix A. B

11.2 Specif
prescribed fl
aluminum).

11.3 Test f
materials th
temperature

11.4 Regar
shall be bas
and material

11.5 Thee
shall be eith
retentions ad

sample preparation effectiveness or obtain analytical prediction data are not prohibited.

11.6  Prior {
expected tra

ic test fluids may be waived for those materials that-are known to be chemica
Lids concentration and temperature (such as air<ovén for any metals or disti

luids may be limited to the “worst case’in’ each family group (acids, base
bt are known to be chemically inertiat’ the prescribed pH or concentrati
such as selecting salt water over distilled water for metals).

ding Clauses 11.2 and 11.3, consideration to waive or reduce test fluids for spe
bd on published documents-ffom independent sources, such as chemical cor|
property handbooks.

er 180 d (for minimum 70 %) or 270 d (for minimum 50 %) related to phy
cording to Clause 11.11. Additional time periods requested by the manufactur

o testing, the samples are to be preconditioned (at laboratory temperature onl
nsport, assembly, installation, and use physical abuses by subjecting the aboV

ly inert at the
led water for

5, waters) for
bn level and

cific materials
rosion guides

posure time periodifor each compatibility test liquid sample sets at the elevated temperature

Sical property
or to evaluate

y) to simulate
eground pipe

F5 Y

sequentially

fallovanao-t to-
U UG IUII\JVVIIIB Colo.

a) Drop Test according to Subsection 8.2;

b) Impact Test according to Subsection 8.3;

¢) Puncture Test according to Subsection 8.4; and

d) Bending Test according to Subsection 8.9, except at rated minimum bend radius.

Exception: Drop, impact, and/or puncture preconditioning may be waived if there was no evidence of
abuse on the design after initial test results, verified by:

a) No

evidence of noncompliant damage after the test; and

b) At least 10 times the rated pressure, or 80 % average breakdown value retention.
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11.7 All samples shall have surfaces exposed as specified in Table 11.2. Except air oven, all samples
shall be exposed to both liquid and vapor phases by filling or immersing approximately half the sample
with/in the test liquids, and vertically storing during the exposure time. End plugs or caps and sealing
materials shall be compatible with the test liquid(s) to provide leak-tight containment.

NOTE: Samples may be periodically checked for loss of liquid (absorption or permeation), and topped off if necessary to maintain the
original levels.

Table 11.2
Exposed surfaces for test samples
Pipe fFype TestFucts SoitFiutds AlrQven
Primary Al PE Al
Secofdary All SE All
Cogial All SE All
Exposed surfades — | = Interior, E = Exterior and all surfaces
Pipe containmgnt type — P = Primary and S = Secondary

11.8 All sample exposures specified in Table 11.2 are to be maintained’over the entire test tjme period at
the indicated [temperatures + 2 °C (+ 4 °F) using a water bath, ambient room, or equivalent| for all liquid
exposures and an air circulating oven for all air exposures.

11.9 Followjng each exposure time period, each set of samples are to be drained of any test liquids,
towel dried, gnd visually examined for damage within 2 h"of extraction from the test liquids| Pipe fittings
and joints shall not be removed or reassembled hefore repeat of Physical Abuse Tests [according to
Clause 11.10fare conducted.

11.10 Folloying each exposure time period;-post exposure sample preparation and visual [examination,
repeat Physigal Abuse Tests below, followed by subsequent Leakage Tests according to Subsection 6.2
and Breakdoyn Tests according to Subsection 6.4 are to be conducted (at laboratory temperature only)
within 16 to 3R h after extraction from the test liquid in accordance with the:

a) Tension Test according)to Subsection 8.7 on sample 1;
b) Compression Testaccording to Subsection 8.8 on sample 2; and

c) Berlding Test/according to Subsection 8.9 on sample 3.

11.11 Following)the test sequence, each sample shall not leak after pressurizing. The breakdown values
of each sample shall be at least 1724 kPa (250 psig) for primary and/or 1379 kPa (200 psig) for secondary,
with an average of at least 5 times the rated pressure, or either 70 % @ 180 d or 50 % @ 270 d compared
with the as received breakdown average.

11.12 Following the exposures, there shall be no severe corrosion or excessive loss of protective
coatings.

12 Fire Test

12.1 One 92 cm (3 ft) sample of all aboveground pipe types in worst case sizes shall be subjected to the
hydrocarbon pool fire described in Clauses 12.2 to 12.4 for at least 30 min, or higher time options in 15 min
increments up to 2 h while the primary pipe is filled with water at rated pressure, and the secondary pipe, if
applicable, shall contain unpressurized air. The primary pipe and/or secondary pipe may be maintained at
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2X rated pressure during the test to determine the time of any leakage if the alternate leak test method is
used.

12.1.1 A repeat Leakage Test according to Subsection 6.2 shall then be conducted at laboratory
temperature. Alternately, if the primary pipe and/or secondary pipe is continuously monitored at 2X rated
pressure during the test, the data is permitted to be used to determine the leakage test results and time
rating. Similarly, visual observations such as bursting or spraying are also permitted to be used.

12.1.2 Optional fire jackets to protect end connections used to seal and/or test the pipe, not including the
actual pipe end being tested, are permitted if also included in applicable evaluations in the Physical Abuse,
Short Term Compatibility, Long Term Compatibility Tests, supplied with the pipe, and included in the
installation instructions

12.2 The S
shutoff valve
rated pressu
in) above thg
that one end
with or witho

12.3 After
kerosene (K
maintain the
through a mq

water adjusted and/or steam removed as needed to maintain the pressure within £ 5 % of the|

12.4 When
using an apy
the sample s
alternate lea
125 Thep

Exception 1:

Exception 2:

ample shall be capped/plugged at one end and connected to a metal pipe ¢
| pressure gauge, pressure regulator or equivalent means at the other end tg
re throughout the fire exposure. The sample shall then be centered:and suppo

fitting, and joints and at least half of the pipe length, or 50 cm,(20 in) is expose
It the optional fire jacket described in Clause 12.1.

he sample is positioned and pressurized, at least 38'L (1 U.S. gal) of com
) shall be ignited in the fire pan, followed by additional amounts of kerosene,

tal tube at the bottom of the pan with a contral.system. The pressure shall be

the test reaches the required time, of*a failure is identified, the fire shall be
ropriate method that does not damage the sample. After cooling to laboratory
hall be visually examined for damage before repeat leak testing on only the pipe
test method is not used.

fimary pipe and secondary/pipe shall not leak before the time it is rated for.
The secondary pipe‘is permitted to leak at the end fittings.

The secondary pipe is permitted to leak at a location other than at the fittings, if

r tube with a
maintain the
rted 10 cm (4

rim of a steel liquid-tight fire pan, approximately 50 cm (20 in) ID-by 15 cm (§ in) deep, so

i to the flame

mercial grade
bs needed, to

fire for the entire test time. Water may be usedas‘a buffer for the delivery ofridditional fuel

onitored with
rated value.

extinguished
temperature,
system, if the

the markings

and instructions requirelthe piping system to be continuously monitored for interstitial leakagés.
MANUFACTURING AND PRODUCTION TESTS

13 General

13.1  All pipe and fittings shall be subjected to material, process, and performance checks by the

manufacturer to adequately control the quality of the products. Material checks shall include pre-process
acceptance of raw materials and post process evaluations of critical properties. Process checks shall
include process parameters (such as time, temperature, pressure or other machine settings). Details of
the manufacturer's quality control program shall be documented, with at least Dimensional Checks
according to Clause 13.2 and Leakage Test according to Clause 13.3 conducted.

13.2 Dimensional checks on finished pipe and fittings as specified in Clause 5.2 shall be conducted by
the manufacturer to ensure compliance with the minimum thickness for laminates or co-extrusions and
minimum/maximum ranges for inside and outside diameters. Random sampling of batches or lots shall be
allowed if a minimum sampling plan of 1/30 m (1/100 ft ) for pipe or 1/100 units for fittings is conducted.


https://ulnorm.com/api/?name=UL 1369 2020.pdf

	Preface 
	INTRODUCTION 
	1 Scope 
	2 General 
	2.1  Units of measurement 
	2.2  Undated references 

	3 Glossary 

	CONSTRUCTION 
	4 General 

	PERFORMANCE 
	5 General 
	6 Pressure Tests 
	6.1  General 
	6.2  Leakage test 
	6.3  Hydrostatic test 
	6.4  Breakdown test 

	7 Mechanical Tests 
	7.1  Interstitial communication test 
	7.2  Design pressure tests 
	7.3  Design vacuum tests 

	8 Physical Abuse Tests 
	8.1  General 
	8.2  Drop test 
	8.3  Impact test 
	8.4  Puncture test 
	8.5  Fitting torque test 
	8.6  Pipe torque test 
	8.7  Tension test 
	8.8  Compression test 
	8.9  Bending test 
	8.10  Support bracket test 

	9 Tests for Optional Special Use Ratings 
	9.1  General 
	9.2  Corrosion resistance tests 
	9.3  Tide cycle test 

	10 Short-Term Compatibility Tests 
	10.1  General 
	10.2  UV exposure test 
	10.3  Metallic stress crack test 
	10.4  Nonmetallic stress crack test 

	11 Long-Term Compatibility Tests 
	12 Fire Test 

	MANUFACTURING AND PRODUCTION TESTS 
	13 General 

	MARKINGS AND INSTRUCTIONS 
	14 Markings 
	15 Manufacturer's Instructions 

	APPENDIX A (normative) … TEST FUEL FORMULATIONS 
	A1 Representative Aggressive Combustible Test Fuel Mixtures and UL-B100 
	A2 Representative Aggressive Flammable Test Fuels and Mixtures 

	APPENDIX B (informative) … REFERENCED STANDARDS 
	B1 Referenced Standards 
	B2 Other Standards 


