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Preface

This is the First Edition of ANSI/CAN/UL/ULC 2152, Standard for Special Purpose Nonmetallic Containers

and Tanks fo

r Specific Combustible or Noncombustible Liquids.

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

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

accreditation

of a Standards Development Organization.

This ANSI/G
approved in
Developmen
date of publig

Annexes A a

In Canada, t
and English.

AN/UL/ULC 2152 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 periodof four y
ation, action to revise, reaffirm, or withdraw the standard shall be 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

markings andl/or installation instructions to be in both official languages.

This joint A
supersedes,
C142.14.

Comments o
should be su
(CSDS) at ht

Ul’'s Standa
should be al
those Stands

To purchase

merican National Standard and National ~Standard of Canada is based
the second issue of the outline of investigation UL 2152 and the first editid

I proposals for revisions on any part of the Standard may be submitted at any tin
bmitted via a Proposal Request'in'the On-Line Collaborative Standards Develoy
[ps://csds.ul.com.

ds for Safety are copyrighted by UL. Neither a printed nor electronic copy ¢
ered in any way. All-of UL’'s Standards and all copyrights, ownerships, and rig

rds shall remain the sole and exclusive property of UL.

UL Standards, visit the UL Standards Sales Site at

http://www.shopulstandards.com/HowToOrder.aspx or call tollfree 1-888-853-3503.

This Edition

nd B are identified as Normative, as such, form mandatory parts.of this Standard.

h revision is
a Standards
pars from the

be in French
ire additional

bn, and now
n ULC/ORD-

ne. Proposals
ment System

f a Standard
hts regarding

pf.the Standard has been formally approved by the UL Standards Technical Panel (STP) on

Combustible

Liquid Tanks and Accessories, STP 2253.

This list represents the STP 2258 membership when the final text in this standard was balloted. Since that

time, change

s in the membership may have occurred.

STP 2258 Membership

Name Representing Interest Category Region
Beaulieu, Michel Roth Industries Inc. Producer Canada
Bourassa, Eric Granby Industries LP Non-voting member Canada

STP 2258 Membership Continued on Next Page
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Juranty, Michael NH Department of Environmental Services AHJ USA
Lacroix, J. Vilco Ltd Producer Canada
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Levey, John QOil Heat Associates General USA
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For further information on UL standards, please contact:
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Phone: 1-613.755.2729

E-mail: ULCStandards@ul.com
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This Standard is intended to be used for conformity assessment.

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

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

1 Scope

1.1 These minimum requirements cover special purpose nonmetallic containers and tanks (vessels) for
specific aboveground use applications for combustible or non-combustible liquids as indicated for each
special purpose type. The requirements address the specific designs, features, limitations, use factors and
other unique characteristics of each type. The types of different special purpose vessels covered by this

Standard are:

a) Liquid Chemical Containers and Tanks designed for stationary storage of combu
combustible liquids in non-residential applications, intended to be used in accordan

stible or non-
ce with Table

1.1. liquid chemical tanks are limited to the specific liquid (s) or family of simil3
appligation(s) to which they are rated,;

b) Cooking QOil Tanks designed for storage of cooking oils and fats typically)found in
similgr commercial food preparing applications having engineered transfép systems
are intended for either delivery of fresh oil and/or collection of waste ils through pif
by trained persons using service trucks with pressure or vacuum pumps. These tanks

r liquids and

restaurant or
These tanks
bing networks
are limited to
tems used in

oils (such as
bring, cutting,
brties used in

icle Fluid Tanks for storage, dispensing and collection of non-combustible fluids such as
eze/coolants (ethylene-glycol and water mixtures), windshield washer (alcohpl, water and

detergent mixtures), DEF (nominally 4/3 urea and 2/3 water, diesel exhaust solutign), and other
optional fluid types typically used in vehicles.

Table 1.1

Regulatory Applications

Typel Liquids stored U.S.A. Regulatory applications Canada
Regulatory
applications
Liquid Chemical Combustible and non-combustible [1.1 NFPA 30-9.4 [1.1(a)] NFC
Containers ang Tanks (a)] Class Il or Ill and non-combustible
[4.16(a)]
Class Il and IlIA containers [6.1.2(a)] NFPA 30-9.4.1 (4), etc. [6.1.2(a)] NFC
Class Il and IllA tanks [6.1.2(b)] NFPA 30-9.4.1 (6), etc. [6.1.2(b)] NFC
Class IlIB [6.1.2(c)] - NFC
non-combustible [6.1.2(c)] - NFC
Cooking Oil Tanks Class IlIB oils and fats [1.1(b)] NFPA 1-66.19.7 or NFPA 30-19.7 NFC

[1.1(b)]

Lube Oil Tanks

Class Il1IB motor oils [1.1(c)]

Vehicle Fluid Tanks

Non-combustible [1.1(d)]

1.2 These requirements do not cover nonmetallic cans, containers or tanks for which there are
separately published standards, such as:


https://ulnorm.com/api/?name=UL 2152 2021.pdf

ANSI/CAN/UL/ULC 2152

JANUARY 26, 2021

a) Bulk Shipping Containers intended for commercial transportation applications in accordance
with DOT Hazardous Materials Regulations (Title 49 CFR Parts 100-1999), UN Recommendations
on Transport of Dangerous Goods (Part 6), or NMFC (ltems 256, 258, 294 and 296);

b) Consumer Portable Fuel Cans in accordance with ASTM F852, Standard Specification for
Portable Gasoline, Kerosene, and Diesel Containers for Consumer Use;

c) Portable Containers and Tanks in accordance with UL 75, Outline of Investigation for Portable
Containers and Tanks for Flammable and/or Combustible Liquids;

d) Commercial Safety Cans in accordance with UL 1313, Standard for Nonmetallic Safety Cans for
Petroleum Products, or ULC/ORD-C30, Safety Containers; or

e) QOil
Nonm

1.3 All speq

Burner Tanks in accordance with ANSI/CAN/UL/ULC 2258, Standard for
ptallic Tanks for Fuel Oil and Other Combustible Liquids.

ial purpose vessels are factory manufactured atmospheric types of.primary,

diked contaipment designs. The containment materials are formed from -primarily ther

thermoset po

1.4 In addit
exposures ar
tank, such ag
this Standard

1.5 These
following list:

a)Ind

ymers with or without integrated metallic components.

on to requirements for the vessel's structural integrity, material compatibility, e
d fire resistance, requirements for optional accessories that may be installed
supports, pumps, heaters, gauges, filters, hoses,~valves and controls are als

anks are intended for installation and use_ifyaccordance with applicable docy

anada:
1) National Fire Code of Canada;

2) CCME PN1326, Environmental Code of Practice for Aboveground and
Storage Tank Systems Containing Petroleum and Allied Petroleum Products;

3) Regulations aof the authority having jurisdiction; and

b) In the United States:

1) Standard for the Installation of Oil-Burning Equipment, NFPA 31;

2)\Flammable and Combustible Liquids Code, NFPA 30; and

\boveground

secondary or
moplastic or

nvironmental
in or on the
b provided in

ments in the

L nderground

3) Code for Motor Fuel Dispensing Facilities and Repair Garages, NFPA 30A, as applicable.

1.6 Any accessories or components not described in 1.4 that are shipped with, attached to, or added to
the tanks are not included in the scope of this Standard. It is intended that the AHJ approve the use and/or
installation of any such accessories or components independent of the conformance of a tank to these
requirements.

1.7 These requirements do not cover resistance to hurricanes, tornadoes, earthquakes, floods, or other
natural disasters; or large-scale fire and excessive damage resistance. In addition, assessment of any
damage for continued use after such events, are not included in the scope of this Standard.

1.8 Any common fuel, oil and other liquid terms referenced in this Standard are intended to describe
fluids which are commercially available, and which meet the requirements of a recognized industry

specification,

such as documents published by ASTM, SAE or SCE.
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2 Units of Measurement

2.1 Values stated without parentheses are the requirement. Values in parentheses are considered
explanatory or approximate information.

3 Referenced Publications

3.1 The documents shown below are referenced in the text of this Standard. Any undated reference to a
code or standard appearing in the requirements of this Standard shall be interpreted as referring to the
latest edition of that code or standard.

UL Standargs

UL 79, Standard for Power-Operated Pumps for Petroleum Dispensing Products
UL 75, Outline of Investigation for Portable Containers and Tanks for Flammable and/onf Combustible
Liquids
UL 87B, Standard for Power-Operated Dispensing Devices for DieSel* Fuel, Bigdiesel Fuel,
Diesel/Biodigsel Blends with Nominal Biodiesel Concentrations Up to 20:Percent (B20), Kerosene, and
Fuel Oil
UL 124, Outline for Hand-Operated Pumps for Flammable and Combustible Liquids
UL 746A, Stgndard for Polymeric Materials — Short Term Property Evaluations

UL 746B, Stgndard for Polymeric Materials — Long Term Property Evaluations

UL 746C, Standard for Polymeric Materials — Use in ElectricalxEquipment Evaluations
UL 842, Starldard for Valves for Flammable Fluids

UL 842B, Standard for Valves for Diesel Fuel, BiodieSel Fuel, Diesel/Biodiesel Blends \with Nominal
Biodiesel Copcentrations Up to 20 Percent (B20), Kerosene, and Fuel Oil
UL 1313, Stgndard for Nonmetallic Safety Cans for-Retroleum Products
UL 2583, Oufline of Investigation for Fuel Tank AcCessories

ULC Standards

CAN/ULC-S127, Standard Corner Wall Method of Test for Flammability Characteristics of Non-Melting
Foam
CAN/ULC-S663, Spill Containment Devices for Aboveground Flammable and Combustible Liiquid Storage
Tanks
ULC/ORD-CBO0, Safety Gontainers
ULC/ORD-CB42, Guide‘for the Investigation of Valves for Flammable and Combustible Liquids

UL/ULC Standards

ANSI/CAN/UL/ULC 180, Standard for Combustible Liquid Tank Accessories
ANSI/CAN/UL/ULC 2258, Standard for Aboveground Nonmetallic Tanks for Fuel Oil and Other
Combustible Liquids

Other Standards

ASTM D256, Standard Test Methods for Determining the 1zod Pendulum Impact Resistance of Plastics
ASTM D396, Standard Specification for Fuel Oils

ASTM D638, Standard Test Method for Tensile Properties of Plastics

ASTM D790, Standard Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and
Electrical Insulating Materials

ASTM D975, Standard Specification for Diesel Fuel Oils

ASTM D1822, Standard Test Method for Tensile-Impact Energy to Break Plastics and Electrical Insulating
Materials
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ASTM D2880, Standard Specification for Gas Turbine Fuel Oils

ASTM D3699, Standard Specification for Kerosene

ASTM D4814, Standard Specification for Automotive Spark-Ignition Engine Fuel
ASTM D5798, Standard Specification for Ethanol Fuel Blends for Flexible-Fuel Automotive Spark-Ignition
Engines

ASTM D7467, Standard Specification for Diesel Fuel Oil, Biodiesel Blend (B6 to B20)

ASTM G153, Standard Practice for Operating Enclosed Carbon Arc Light Apparatus for Exposure of
Nonmetallic Materials

ASTM G155, Standard Practice for Operation Xenon Arc Light Apparatus for Exposure of Non-Metallic
Materials

CCME PN 1326-2003 (UPD 2015), Environmental Code of Practice for Aboveground and Underground
Storage Tank Systems Containing Petroleum and Allied Petroleum Products
CAN/CGSB 3.2-2017, Heating Fuel Oil

CAN/CGSB 3.3-2014, Kerosene

CAN/CGSB 3.5-2016 (AMD 1 2017), Automotive Gasoline

CAN/CGSB 3.6-2010, Off-Road Diesel Fuel

CGSB 3.11-2p17, Naval Distillate Fuel

CAN/CGSB 3.18-2010 (R2016), Diesel Fuel for Locomotive-Type Medium-Speed Diesel Engihes
CAN/CGSB 3.22-2012 (R2017), Wide-Cut Type Aviation Turbine Fuel (Grade JET B)
CAN/CGSB 3.23-2016, Aviation Turbine Fuel (Grades JET A and Jet A-1)
CAN/CGSB 3.24-2016, Aviation Turbine Fuel (Military Grades F-34. F-37 and F-44)
CAN/CGSB 3.27-2012, Naphtha Fuel

CAN/CGSB 3.511-2016 (AMD 1 2017), Oxygenated Automotive{Gasoline Containing Ethanol|(E1 - E10)
CAN/CGSB 3.512-2013 CORR 1, Automotive Ethanol Fuel (E§Q — E85)

CAN/CGSB 3.516-2017, Denatured Fuel Ethanol for Use in"Adtomotive Spark-Ignition fuels
CAN/CGSB 3.517-2017, Diesel Fuel

CAN/CGSB 3.520-2017, Diesel Fuels Containing Low, Levels of Biodiesel (B1— B5)
CAN/CGSB 3.522-2017, Diesel Fuel Containing Biodiesel (B6 — B20)

CAN/CGSB 3.524-2017, Biodiesel (B100) for Blending in Middle Distillate Fuels

CGSB 3-GP-$31M-1982, Methanol, Technical

NFC, Nationdl Fire Code of Canada, 2015

NFPA 1, Fire Code

NFPA 30, Flammmable and Combustible_Liquids Code

NFPA 31-2016, Standard for the Installation of Oil-Burning Equipment

Abbreviations

ANSI — American National Standards Institute

ASTM — Ametican Soeiety for Testing and Materials

CCME — Cangdian Council of the Ministers of the Environment
CGSB - Canadiah General Standards Board

CSA — CSA Group

NFPA — National Fire Protection Association

4 Glossary
4.1 Terms used in this Standard are defined as follows:

4.2 ABOVEGROUND TANK (also known as ABOVEGROUND STORAGE TANK or AST) — A storage
tank that is intended for installation above grade, at grade or below grade without backfill.

4.3 ATMOSPHERIC TANK - (also known as NONPRESSURE TANK) — A storage tank that has been
designed to operate at pressures from atmospheric through a gauge pressure of 6.9 kPa (1.0 psi)
measured at the top of the tank; not intended to accommodate an internal vacuum greater than 300 Pa
(0.0435 psi) or -2.25 mmHg (-0.0886 inHg).
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44 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.

4.5 CLOSED SECONDARY CONTAINMENT (also known as CLOSED TOP DIKE TANK) — Construction
that is external to the primary tank that is designed to prevent the entrance of precipitation and debris into
the containment and where the interstitial space is capable of being monitored.

4.6 FUEL - Any flammable liquid having a flash point below 37.8°C (100°F) and a vapour pressure not
exceeding 275 kPa (absolute) (40 psi) at 37.8°C (100°F), or any combustible liquid having a flash point at
or above 37.8°C (100°F) and below 93 3°C (200 F) and as deflned in the Nat|onal Fire Code of Canada
rgy source for
spark ignitio or compresswn |gn|t|on englnes generators, turblnes heaters, or similar lequipment; and

s and alcohol
, -Ignition Engine
Fuel, jor ASTM D5798, Standard Specification for Ethanol Fuel Blends'for Flexible-Fuel Automotive

‘ [ , fypically used

b) DIE
blend

SEL — General description of various Combustible Class Il petroleum distillates|and biodiesel
compliant with ASTM D975, Standard Specification’for Diesel Fuel Oils, or ASTM D7467,

CGSB 3.517,

Dies
c) FUEL OIL/HEATING OIL — General description of various Combustible Class| Il petroleum
distillates and biodiesel blends compliant with*ASTM D396, Standard Specification for Fuel Oils (in

a range of BO to B20), or CAN/CGSB 3.2;eating Fuel Oil (in a range of B0 to B5) typically used in
heating equipment.

d) KEROSENE - General description of various Combustible Class Il petrolebm distillates
compliant with ASTM D3699, ;Standard Specification for Kerosene, or CGSB 33, Kerosene,
typicglly used in cooking, heating, lighting or similar equipment.

e) TURBINE OIL — General description of various Combustible Class Il petroleum distillates
compliant with ASTM-D2880, Standard Specification for Gas Turbine Fuel Qils, typically used in
turbine type engifes or generators.

47
the walls tha

INTERBTITIAL'SPACE (also known as ANNULAR SPACE or INTERSTICE) —
is‘Capable of being monitored for leakage through:

The space between

a) The primary tank wall;
b) The secondary containment wall;
¢) The multiple containment walls; or

d) Monitorable bulkheads.

4.8 NONMETALLIC — Synthetically produced organic materials capable of being molded into any form.
For the purpose of this Standard, they typically include, but are not limited to, thermoplastic polymers,
such as Polyethylene (PE), and thermoset polymers, such as Fiberglass Reinforced Plastics (FRP).

4.9 OIL — A combustible liquid which is commercially available as a lubricating oil or working fluid for
engines, machines, or similar equipment; and meet appropriate SAE or similar specifications, such as:
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a) MOTOR OIL — General description of various Class Ill petroleum distillate or synthetic grades
including lube oils, hydraulic oils or transmission oils typically used as lubricating, cooling, or
working fluids in motor vehicle applications.

b) HYDRAULIC OIL / TRANSMISSION OIL — General description of various Class IlIB petroleum
distillate or synthetic type lower viscosity oils typically used as working fluids in engine or
machinery applications.

¢) UNUSED OILS - General description of Class I1IB motor, lube, hydraulic, transmission or similar
oils that have not been transferred to motor vehicles, engines or machinery, and do not adversely
affect the tank.

issjon or similar

d) US
oils dr
of con

e) CO
plants
and ug

410 OPEN
is external tg
capable of be

411 PERF(
“worst case”
Standard. Pe

412 PRIMA
in normal use

413 PRIMA

414 PROD
after comple
requirements

415 SECQ
minimum of
primary capd

nined from motor vehicles, engines or machinery after use, that may contain’'s
faminants, but do not adversely affect the tank.

OKING OILS — General description of Class IlIB fresh or waste liquids| extracte
(such as corn, soy, canola, palm, or vegetable oils) and/or animals\(such as faf
ed in cooking or food preparation processes.

SECONDARY CONTAINMENT (also known as OPEN TOR.DIKE TANK) — Con

the primary tank that is open to the atmosphere and where the interstitial
ng pressurized but is capable of being monitored.

tanks intended to verify compliance withcall applicable performance requirn
formance tests are typically destructive.

RY CONTAINMENT - The ability of\a’tank design and construction to contain
(intended storage).

RY TANK — The product sterage tank or compartment.

UCTION TESTS —_A.limited evaluation conducted by the tank manufacturer
in a Standard, such as leakage. Production tests are not destructive.
NDARY-CONTAINMENT — The ability of a design or construction to contain

BO0° (for-cylindrical and obround), 95 % height (for rectangular and vertical
city. (for secondary containments) only in abnormal use (from primary tany

rupture) for siport.periods without leakage.

all amounts

d from either
S or grease),

struction that
space is not

DRMANCE TESTS — A complete evaluation cenducted on a limited quantity of r¢presentative

ements in a

A liquid while

bn each tank

e assembly but(prior to shipping intended to verify compliance with critical production

a liquid to a
5), or 110 %
leakage or

416 SECONDARY CONTAINMENT TANK (also known as SECONDARY TANK) — A primary tank with
an integral secondary containment where the inner and outer walls are in intimate contact and the
interstitial space is capable of being vacuum or pressure monitored. Double wall tanks are provided with a
vacuum monitor.

4,17 SPECIAL PURPOSE CONTAINER or TANK — A nonmetallic aboveground container or tank
(vessel) covered by the requirements of this Standard, which are intended for specific applications and/or
fuels or liquids as indicated by each special purpose type.

a) LIQUID CHEMICAL CONTAINER or TANK — A special purpose vessel with optional dispensing
or collection equipment intended for storage of only Class Il or Il combustible liquid chemicals or
non-combustible liquid chemicals for specific applications.


https://ulnorm.com/api/?name=UL 2152 2021.pdf

JANUARY 26, 2021

ANSI/CAN/UL/ULC 2152 13

4.18

does not expeed 227 L (60 US gal), that is intended for stationary installation,” and is
processing.

b) COOKING OIL TANKS — A special purpose tank for storage of Class IlIB cooking oils and fats
typically found in restaurant or similar commercial food preparing applications having engineered
transfer systems, intended for either delivery of fresh oil or collection of waste oils through piping
networks by trained persons using service trucks with pressure or vacuum pumps.

c) LUBE OIL TANKS — A vessel designed for storage, dispensing and collection of Class Il|1B motor
oils (such as lubricating, transmission, cooling, etc.), working oils (such as hydraulic, brake.
steering, cutting, etc.), and other petroleum or synthetic oils with similar chemical and physical
properties used in equipment applications.

d) VEHICLE FLUID TANKS — A vessel designed for storage, dispensing and collection of non-
combustible fluids such as antifreeze/coolants (ethylene-glycol and water mixtures), windshield
wash iesel exhaust
soluti

Lol laal 4 ol alat 4 HO? ¥ A _ I [ H Ll 4./ [aVis} +
-] \al\.,\.n UL, Wdalcl ariu UULUIHCIIL IIIII\LUIUD}, v - \I IUIIIIIIOIIy 7Y Uurcd /v WdltTrl, U

bn), and other optional fluid types typically used in vehicles.

STORAGE CONTAINER (also known as CONTAINER) — A vessel having, avliquid|capacity that

not used for

4.19 STOR
227 L (60 US

420 SUPH
provide stab

AGE TANK (also known as TANK) — A vessel having a liquid-capacity that typi
gal), that is intended for stationary installation, and is notused for processing.

ORT - Optional load bearing members for aboveground tanks or container
lity and structural support without creating hazardous stresses in the tank

support desi

ns include saddles, beams and legs.

cally exceeds

5 intended to
shell. Typical

4.21

combined ngrmal venting and/or emergency venting. The vent opening(s) shall be either a
shell or a shqrt pipe stub attached to the fitting orshell.

4.22

VENT OPENING — A tank or container top opening that is intended to providgq separate or

fitting on the

a) EMERGENCY VENT (E-VENT):+-A vent opening or device that automatically relieyes excessive

internial pressure due to an external fire exposure or blockage of the normal vent.

eves internal
Huring normal

b) NORMAL VENT (N-VENT) — A vent opening or device that automatically rel
pressure or vacuum during normal storage (atmospheric pressure equalization) and
opergtions (fill or withidraw).

¢) FQRM-OF-CONSTRUCTION — A feature of the tank construction designed to r¢lieve internal
presspure, such'as a weak top shell joint.

VESSEL %A storage container or tank.

CONSTRUCTION

5 General Construction of All Special Purpose Containers and Tanks

5.1

5.1.1

Containment type, shape, dimensions, capacity and materials

Containers shall be primary types only. Tanks shall be of a primary, secondary or diked

containment design, and are permitted to have compartments. Both are permitted to be of any shape and
orientation. Any limitations in dimensions and capacity, plus required and optional features are indicated
by the specific construction requirements for each special purpose container or tank in 6, Specific
Construction of Special Purpose Containers and Tanks.
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5.1.2 For all refillable vessels greater than 19 L (5 US gal), the marked nominal capacity of a primary
container or tank, or each compartment of a multi-compartment tank, shall be within 95 to 100 % of the
maximum capacity. The capacity and other required markings shall comply with Sections 36 through 40.

5.1.3 All containers and primary tanks shall be formed or molded from only non-metallic materials which
comply with the applicable requirements in this Standard. If provided, secondary or dike tank walls are
permitted to be either metallic or nonmetallic. Tanks of any form shall not have any shell penetrations
below the liquid level line except for supply or drain connections.

5.1.4 Secondary tanks shall have containment of at least 300° (for cylindrical and obround), 95 % height
(for rectangular and verticals), or 110 % primary capacity (for secondary containments), and the interstitial

space shall b

o capable of being pressurized with the use of a common fitting (threaded cap/p

lug or rubber

expansion plu

5.1.5 Diket
least 25.4 mn
tank height. O

51.6 The 4
separated by
interstitial sp3
Special Purpq

517 Al m
expected env
in Section 7,

51.8 All'm
curing, plating

5.2 Openin

5.21
provide venti
tank, shall h3
vessel openir
required for &
and Tanks.

9)-

hnks shall have containment of at least 110 % of the primary tank volume, spill ¢
h (1in) beyond the primary tank projected area, and a wall height to/atileast ha
ikes shall be of the open or closed top design.

baffles or supporting members, but shall not restrict required venting or mon
ce as specified for each special container or tank type.in Section 6, Specific Cq
se Containers and Tanks.

aterials shall meet the requirements for basic strength of materials, resist
ironments and compatibility with rated fluidszas identified for each special purpg
5eneral Performance for All Special Purpose Containers and Tanks.

, etc.), shall comply with 5.1.7.

s and connections

Contadjners up to 20 L (5.US gal) shall only have a top opening with resealable cap 2

ng while pouring( All other containers and tanks, or each compartment of a
ve at least fill,\withdraw and vent openings, but other optional openings are
gs shall besmade through fittings connected to the shell with minimum or maxin
ach special purpose type in Section 6, Specific Construction of Special Purpos|

5.2.2 Fittin

bverage of at
f the primary

econdary or dike tank wall is permitted to be in direct centact with the primary tank or

toring of the
nstruction of

ance to fire,
se tank type

pterial joints (such as welding, fusing, bonding, etc.) and processes (such as extruding,

nd means to
compartment
permitted. All
hum sizes as
e Containers

s™for tank top openings and connection to inlet/outlet pipes, or other devi

es, shall be

threaded or flanged types, or equivalent liquid tight connections. When permitted by the special purpose
tank type, fittings below the normal liquid level shall only be threaded types. All fixed tank connections
shall meet the requirements of Section 25, Fitting Torque Test and Section 26, Fitting Bending Test.

5.2.3 Unless designed for a special connector that is provided with the tank, threaded fittings shall be of
NPT, NPTF, BSPT, BSPP, MPSM, or similar common trade types using industry recognized specifications.

5.2.4 All tank openings and open-end fittings or connections shall be protected with wooden or plastic
plugs, metal covers, or their equivalent, to protect threads and to exclude foreign matter while in storage or
in transit.

5.2.5 Except if provided with vent and monitor devices, all vent and monitor opening (s), and other
openings for a specific purpose shall be marked per 37.1(g) or identified in the manufacturer’s instructions
per 39.1.
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5.3 Functional components and accessories

5.3.1 Tanks are not prohibited from using any combination of functional components or accessories
provided they are integral with or assembled to the tank, and in conformance with the applicable
requirements of this Standard. Some typical functional components and accessories are identified below.

5.3.2 Thermal insulations shall not interfere with emergency venting or fluid communication of the
interstitial space, and shall be subject to the applicable Material Property and Compatibility Tests, Sections
8 through 14, following all applicable performance tests.

5.3.3 Rain covers or monitor caps for outdoor rated tanks shall resist rain and debris from entering the
dike or second i i iti i i j

following all &

534 Pum
requirements
hand operat
operated tyy
Diesel/Biodie
Fuel Qil, for
equivalent C

5.3.5 Valvg
applicable re
for Valves fo
Up to 20 Pe
valves shall

5.3.6 Tank

pplicable performance tests.

ps, if provided to transfer liquids in and out of the tank, shall comply lwith t

of UL 124, Outline for Hand-Operated Pumps for Flammable and{€Gombustib
bd types, UL 79B, Power-Operated Pumps for Petroleum Dispensing Produc
es, or UL 87B, Power-Operated Dispensing Devices for. Diesel Fuel, Bi
sel Blends with Nominal Biodiesel Concentrations Up to,20_Percent (B20), K
plectrically operated types, and shall be rated for the intended liquid(s). Refer t
bnadian standards.

s, if optionally provided to control liquid flows inand out of the tank, shall co
quirements of UL/ULC 842, Standard for Valves.for Flammable Fluids, or UL 84
" Diesel Fuel, Biodiesel Fuel, Diesel/Biodiesgl Blends with Nominal Biodiesel C
Fcent (B20), Kerosene, and Fuel Oil, and shall be rated for the intended liqui
omply with the normal function test per:Section 29, Fill Signal Device Test.

accessories for combustible liquids provided to indicate liquid levels in the tank

with the applicable requirements of ANSI/CAN/UL/ULC 180, Standard for Combustible

Accessories,
Function test

5.3.7 Tank
venting), n-v
UL 2583, O
Devices for

intended liqu

5.3.8 For ¢

and shall be rated for the intended liquid(s). Fill signal devices shall comply w
per Section 29, Fill SignalDevice Test.

accessories for flammable and combustible liquids provided for e-venting

bnting (normal venting), or spill containment shall comply with the applicable re
utline of Investigation for Fuel Tank Accessories, or CAN/ULC-S663, Spill
\bovegrotind' Flammable and Combustible Liquid Storage Tanks, and shall be
d(s).

-reeze Tests,

ne applicable
e Liquids, for
s, for battery
pdiesel Fuel,
erosene, and
b Annex C for

mply with the
2B, Standard
pncentrations
d (s). Fill limit

shall comply
Liquid Tank
th the normal

(emergency
Huirements of
Containment
rated for the

oeking oil tanks, internal heaters, and/or filter systems, if provided, shall co

mply with the

applicable requirements of UL 499, Standard for Electric Heating Appliances, or CSA C22.2 No. 88,
Construction and Test of Industrial Heating Equipment, UL 1889, Standard for Commercial Filters for
Cooking Qil, or CSA C22.2 No. 109, Commercial Cooking Appliances, and shall have a maximum set
temperature limit of 60°C (140°F) and an over-temperature limit.

5.3.9 For all combustible liquid tanks, optional conformance to requirements for large scale fire exposure
with fire protection, as provided by wet-pipe sprinkler systems designed and installed per NFPA 30,
Flammable and Combustible Liquids Code, or the National Fire Code of Canada, shall be determined in
accordance with UL 2368, Standard for Fire Exposure Testing of Rigid Nonmetallic and Composite
Nonmetallic Intermediate Bulk Containers for Combustible Liquids.
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6 Specific Construction of Special Purpose Containers and Tanks

6.1 Liquid chemical containers and tanks

6.1.1  Liquid chemical vessels shall be designed for storage of the specific combustible or
noncombustible liquid(s) for the non-residential application(s) identified in NFPA 30, Chapter 9 (Storage of
Liquids in Containers — General Requirements), Section 9.4 (Acceptable Containers and Tanks). This shall
include, but is not limited to, fire resistance, chemical resistance, temperature range, use locations, and
methods of fluid transfer in and out of the vessels. The designs shall have the specific construction
features identified below and shall conform to the applicable requirements of Section 7, General

Performance for All Special Purpose Containers and Tanks.

6.1.2 Liquid
30, Flammab
further divide

a) Cla
Us D
on the

b) Cla
Hazar
Trans
NFPA

c) Cla
diked
requir

d) No
secon
Perfor

6.1.3 Each
applicable

a) Liqg
simila
Stand

b) Te

chemical containers and tank construction parameters and limitations, as ident
e and Combustible Liquids Code, Section 9.4, Acceptable Containers and/Ta
| into sub-types as follows:

5s 11 and 1A Liquid Containers — NFPA 30, Section 9.4.1 (4) designs complia

Transport of Dangerous Goods Part 6, and in compliance with\NFPA 30, Table {

5s 11 and 111A Liquid Tanks — NFPA 30 Section 9.4.1 (6) designs compliant with ei
Hous Materials Regulation Title 49 CFR Parts 100199, or UN Recomms
port of Dangerous Goods Part 6 Classes 31H1, 31H2 and 31 HZ1, and in con
30, Table 9.4.3.

5s |1IB Liquid Vessels — Any design types peri(a) or (b) above. Or other primary,
containment design types up to 2500 L (660 US gal) meeting all appropriate
bments of this Standard.

n-Combustible Liquid Vessels —Any design types per (a) or (b) above, or o
dary or diked containment design types up to 5000 L (1320 US gal) meeting a
mance requirements of this.Standard.

sub-type of liquid chemical container and tank shall have the following ratings

Lid Rating (s)—Liquid ratings shall cover either specific liquids or families o
chemical)composition, properties and compatibility characteristics as eval
ard, and in the same Liquid Class (per NFPA 30, Section 4.3).

mperature Rating — Temperature ratings shall cover the periodic maximu

temp

fied in NFPA
nks shall be

nt with either

DT Hazardous Materials Regulation Title 49 CFR Parts 100-199,lor UN Recommendations

.4.3.

ther US DOT
ndations on
npliance with

secondary or
Performance

ther primary,
| appropriate

identified, as

f liquids with
hated in this

m expected

atures of efnrngn in gnnnrnl non-residential :\pplir‘afinne, 49°C (1 ’)ﬂ°|:), excep:

if the vessel

is desi

gned and tested for wider temperature ranges.

c) Use Locations and Fire Protection — Options for indoor-only or indoor/outdoor ratings, with no
expectation of sprinkler protection except Class Il and IlIA types per (a) or (b) above.

d) Miscellaneous — Options for vessel stacking are permitted. Options for connection to pressure or
vacuum pumps are permitted.

Required special features for liquid chemical vessels are as follows:

a) Vessels shall have emergency venting in the primary tank or container top surface to limit
internal pressures under external fire conditions as follows:

1) Class Il or llIA Liquid Vessels covered by 6.1.2 (a) or(b):


https://ulnorm.com/api/?name=UL 2152 2021.pdf

JANUARY 26, 2021

ANSI/CAN/UL/ULC 2152 17

6.1.5

6.1.6

One or more e-vent device(s) that limits tank pressures to 70 kPa (10.0 psi) or 30 %
of the vessel burst strength (whichever is greater) per NFPA 30 Section 9.4.2. The
vessel shall additionally comply with sub-paragraphs 9.4.2.1 to 9.4.2.3 of NFPA 30,
as applicable;

2) Class IlIB Liquid Vessels covered by 6.1.2(c):

At least one e-vent device set to open at > 35 kPa (5 psi) with minimum 170 m%h
(6,000 CFH) air flow capacity and combined venting that limits tank pressures to 70

kPa (10.0 psi) or 30 % of the vessel burst strength (whichever is greate

3) Non-Combustible Liquid Vessels covered by 6.1.2(d):

r); or

At least one e-vent device set to open at = 35 kPa (5 psi) and combing,
limits tank pressures to 70 kPa (10.0 psi) or 30 % of the vessel I
(whichever is greater).

4) If applicable, the requirements of Section 16, Venting Tests, shall be used
opening and flow parameters, and the requirements of 16.5|shall be apg
whether a Hydrostatic Strength Test shall be used to verifystank burst streng
and that any fusible link type vent opens at 150°C (300°F).or1ess.

b) Nofmal Vents — The primary vessel normal vent shall be-atlleast equal in area to th
withdfaw opening, or shall conform to the requirements{of*Section 16, Venting Tests
areas’ smaller than this value.

¢) Combined Venting — Combined normal and emergency vents are permitted, pro
requitements of both (a) and (b) above are met:

Optiohal components and accessories fof liquid chemical tanks covered by this Stand

a) Handles — If either integral handles or lift lugs for transport are provided, they sh
the requirements of Section 20,.Handling and Lug Strength Test.

b) Supports — If supports are either molded with or assembled to the vessel, they sh
the rgquirements of Section23, Stability Test, and Section 24, Support Load Test.

c) Other Components-and Accessories — Other optional components and accessorie
5.3, Runctional Components and Accessories, are permitted, if they comply with th
standprd in each case.

Neither'shelves nor their mounting points are permitted on liquid chemical vessels.

d venting that
urst strength

to verify vent
lied to verify
th pressures,

b largest fill or
, for ‘reduced

ided that the

ard are:

hll conform to

all conform to

s identified in
e referenced

6.2 Cooking oil tanks

6.2.1

6.2.2

Cooking oil tanks shall be designed to integrate with engineered transfer systems for either delivery
of fresh oil or collection of waste oils through piping networks by trained persons using service trucks with
pressure or vacuum pumps. The tank design shall have the specific construction features identified below,
and shall be evaluated to the applicable Section 7, General Performance for All Special Purpose
Containers and Tanks.

Primary tanks with covered open tops are permitted, where:

a) For transfer of waste oil;

1) The process shall be visibly controlled and the applicable Markings and Instructions shall

be required; or
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2) Fill limit valves shall comply with UL 2583, Outline of Investigation for Fuel Tank
Accessories, and CAN/ULC-S661, Standard for Overfill Protection Devices for Flammable

and Combustible Liquid Storage Tanks; or

3) Fill signal devices shall comply with either UL/ULC 180 or Section 29; and

b) A cover shall extend over the entire top opening and provides access (readily removable or

hinge

connected).

6.2.3 The cover is permitted to have fittings (per 5.2.2).

6.2.4 The unsealed space between the tank and the cover may be designed to achieve adequate

venting [per 6

6.2.5 Prima

6.2.6 Cooki

a) Sto
either
greas

2.7 (a) and (b)].
'y tanks with uncovered open tops are not permitted.

ng oil tank construction parameters and limitations are as follows:

red Liquids — Class llIB Cooking Oils Only, such as fresh_or\waste liquids e
plants (such as corn, soy, canola, palm, or vegetable oils) and/or animals (su
) used in cooking or food preparation processes.

b) Containment Types and Sizes — Primary, Secondary arDiked containment types w
compartments, with a total capacity range of 227 to 757.L (60 to 200 US gal).

¢) Liquid Temperatures — Maximum temperatures of liquids entering the tank or
heatefs are 60°C (140°F) continuous and 113°C\(235°F) intermittent.

d) U
indoo

e) Sta

NOTE: Specifica

6.2.7 Requi

a) Em
shall 4

Location and Fire Protection «The tanks may be rated for either in
outdoor use, with no requirement for sprinkler/extinguishing protection.

cking — Specification by the manufacturer that the tank may be stacked is not pe
ion by the manufacturer of options for connection to pressure or vacuum pumps is expected.

red special features/for cooking oil tanks are as follows:

ergency Vents — The primary tank emergency vent and interstitial space em
ach haye@an equivalent vent area to that of a pipe diameter of at least 19 mm

tanks
meet

K 379 1L.(100 US gal) or 25.4 mm (1.00 in) for tanks > 379 L (100 US gal). Ven
his'area requirement (‘reduced area’ e-vents), thermally actuated or pressure r

tracted from
ch as fats or

ith or without

from internal

door-only or

rmitted.

brgency vent
(0.75 in) for
s that do not
elief devices,

or form-of-construction designs shall conform to the requirements of Section 16, Venting Tests;

b) Normal Vents — The primary tank normal vent area shall be at least equal to that of the largest fill
or withdraw opening, or shall conform to the requirements of Section 16, Venting Tests, to verify
effective venting for reduced areas;

¢) Combined Venting — Combined normal and emergency vents are permitted, provided that the
requirements of both (a) and (b) above are met; and

d) Tank Anchors — A means to secure the tank shall be provided, such as wall brackets or floor

sSuppo

6.2.8

rt, and shall be evaluated to Section 23, Stability Test, for stability.

Optional components and accessories for cooking oil tanks covered by this Standard are:

a) Tank Supports — If supports to elevate or stabilize the tank are either molded with or assembled
to it, they shall be evaluated to Section 23, Stability Test, and Section 24, Support Load Test;
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b) Tank Handles — If either integral handles or lift lugs for transport are provided, they shall be
evaluated to Section 20, Handling and Lug Strength Test, at 2 times the empty assembled tank
weight;

c) Oil Heaters — If provided, heaters shall comply with 5.3.8 and shall have a maximum set
temperature limit of < 60°C (140°F); and

d) Optional Accessories — Refer to Table 6.1
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Table 6.1
Reference Table for Construction Requirements

Vessel Liquid ratings’ Vessel type Temperature Use locations Fire protection Stacking Connection to Venting Tank anchors Optional Specific
and size L (US rating’ C (F) pressure or components markings
gal) VaCuunT pumps and
accessories
Liquid Chemical —Class Il and — As per 6.1.2 As per 6.1.3(b), indoor-only or no expectation Permitted, as Permitted, as Emergency N/A? As per6.1.5, As per 38.1
Containers, 6.1 1A Liquid (a), Complian Max 49°C (120° indoor/outdoor of sprinkler per 6.1.3(d) per 6.1.3(d) venting Handles,
Containers, with Codes Fy? rating, as per protection required, as per Supports, and
6.1.2(a) — As per 6.1.2 6.1.3(c) except Class Il 6.1.4(a); Normal Other®
—Class Il and (b), Complian and IlIA types venting
1A Liquid with Codes per (a) or (b) Required as per
Tanks, 6.1.2(b) —(a)or(b) above, as per 611.4(b);
—Class llIB above. Or othgr 6.1.3(c) Combined
Liquid Vessels, primary, Venting
6.1.2(c) secondary or permitted as per
—Non- diked 6.1.4(c)
Combustible containment
Liquid Vessels, design types §p
6.1.2(d) to 2500 L (66!
US gal)
—(a)or(b)
above. Or othgr
primary,
secondary or
diked
containment
design types §p
to 5000 L (1320
US gal)
Cooking Oil As per 6.2.6(a), As per 6.2.6(H), As per 6.2.6(c), As per 6.2.6(d), As per 6.2.6(d), As per 6.2.6(e), As per 6.2.6(e), Emergency Required as per As per 6.2.8, As per 38.2
Tanks, 6.2 Class llIB Primary, max 60°C (140° indoor-only or no requirement Not permitted Specification by Venting required | 6.2{7(d) Handles, and
Cooking Oils Secondary or F) continuous indoor/outdoor for the as per 6.2.7(a); Supports, oil
Only Diked and 113°C (235° | rating sprinkler/extin- manufacturer Normal Venting heaters, Racks/
containment F) intermittent guishing expected required as per Shelves*, Fill
types with or protection 6.2.7(b); Limit Valves®,
without Combined Fill Signal
compartmentg, venting Devices®, and
with a total permitted as per Other®
capacity rang 6.2.7(c)
of 227 to 757 |
(60 to 200 US]
gal); As per
6.2.2, Primary
tanks with
covered open
tops are
permitted
Lube Oil Tanks, As per 6.3.2(a), As per 6.3.2(4), As per 6.3.2(c), As per 6.3.2(d), As per 6.3.2(d), As per 6.3.2(e), As per 6.3.2(e), Emergency Required as per As per 6.3.4, As per 38.3
6.3 Class I1IB motor primary, max 49°C (120° indoor only or no expectation is permitted is permitted Venting required | 6.33(d) Handles, and
oils, working secondary or F)? indoor/outdoor of sprinkler as per 6.3.3(a); Supports, oil
oils, or similar diked rating protection, Normal Venting heaters,
oils containment except if required as per Collection
types with or additionally 6.3.3(b); Funnels, Racks/
without evaluated per Combined Shelves®, Fill
compartments, 5.3.9 Venting Limit Valves®,
with a total permitted as per Fill Signal
capacity range 6.3.3(c) Devices®, and
of 227 to 3000 L Other®

Table 6.1 Continued on Next Page
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Table 6.1 Continued

permitted if they
are designed for
stacking withla
total aggregdte

capacity =247 L
(60 US gal)

Vessel Liquid ratings1 Vessel type Temperature Use locations Fire protection Stacking Connection to Venting Tank anchors Optional Specific
and size L (US rating’ C (F) pressure or components markings
gal) vacuum pumps and
accessories
(60to 793 U
gal). Smaller
tanks are
permitted if
intended for
stacking withy
total aggregdte
capacity = 247 L
(60 US gal)
Vehicle Fluid As per 6.4.2(a), As per 6.4.2(p), As per 6.4.2(c), As per 6.4.2(d), As per 6.4.2(d), As per 6.4.2(e), As per 6.3.4(e), Emergency Rqquired as per As per6.4.4, As per 38.4
Tanks, 6.4 Only non- Primary, max 49°C (120° indoor only or no expectation is permitted is permitted Venting” not 6.4.3(d) Handles, and
combustible secondary o F)? indoor/outdoor of sprinkler required as per Supports, DEF
fluids such as diked ratings protection, 6.4.3(a); Normal heaters, Racks/
antifreeze/coo- containment except if Venting required Shelves*, Fill
lants, windshield | types with or additionally as per 6.4.3(b); Limit Valves®,
washer, DEF or without evaluated per Combined Fill Signal
other fluid types compartments, 539 Venting Devices®, and
typically used in with a total permitted as per Other®
vehicles capacity range 6.4.3(c)
of 227 to 5000 L
(60 to 1325 §S
gal). Smaller|
tanks are

" Each sub-type of liquid chemical container and tank
2 periodic maximum expected temperature of storage
3 Other Components and Accessories — Other optiong)
4 Racks and Shelves — If provided, equipment racks, §
5 Fill Limit Valves — If provided, fill limit valves shall be
5 Fill Signal Devices — If provided, fill signal devices sh

7 For high alcohol windshield washer blends rated Cla

hall have the following ratings identified, as applicable

s |1IB combustible liquids, emergency vent shall be sized in accordance with 6.3.3(a).

n general non-residential applications, except,if the vessel is designed and tested for wider temperature ranges
components and accessories identified in 5.3, Functional Components and Accessories, are permitted, if they comply with the refere
orage shelves or similar loading.devices integral to the tank shall conform to the requirements of Section 22, Top, Side and Shelf Loa|
Hesigned to greatly reduce oil flow into, and eliminate pressurizing of, the tank after reaching the rated capacity, and shall conform to {

Bl be low voltage float and.switch types, designed to visually signal when a tank reaches rated capacity, and shall conform to the reqy

hced standard in each case.

Hs Test, and Section 23, Stability Test

he requirements of Section 29, Fill Signal Device Test

irements of Section 29, Fill Signal Device Test.
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6.3 Lube oil tanks

6.3.1 Lube oil tanks intended for Class Il1IB motor oils, working oils, or similar oils shall be designed for
general storage of, and integration with, equipment to transfer them in and out of the tank by trained
persons using pressure or vacuum pumps through hoses, or manual dispensing and collection. The tank
design shall have specific construction features below, and shall be evaluated to the applicable Section 7,

General Performance for All Special Purpose Containers and Tanks, in this Standard.

6.3.2 Lube oil tank construction parameters and limitations are as follows:

a) Liquid Ratings — only class IlIB motor oils (such as lubricating, transmission, cooling, etc.),
working oils (such as hydraulic, brake, cutting, etc.) or other petroleum and synthetic oils with

simila
comp
permi

c) Ten
reside

chemical and physical properties;

rtments, with a total capacity range of 227 to 3000 L (60 to 793 US gal). Sma
ed if intended for stacking with total aggregate capacity =2 227 L (60 US gal);

b) CO{tainment Types and Sizes — primary, secondary or diked containment types w|

hperature Rating — periodic maximum expected temperatures ,of storage in
htial applications are 49°C (120°F), except if specially evaluated for wider range

d) Use¢ Locations and Fire Protection — options for indoor _only or indoor/outdoor rat

th or without
ler tanks are

jeneral non-

O
Py

ngs, with no

expectation of sprinkler protection, except if additionally evaluated per 5.3.9; and

e) Miscellaneous — options for vessel stacking is permitted, options for connection t¢ pressure or

vacuum pumps is permitted.

6.3.3 Requifed special features for lube oil tanks are\as follows:

a) Emgrgency Vents — The primary tank™and interstitial space emergency vent shall each have an

equivalent vent area to at least the nominal pipe sizes for tank capacities as follows. Vents that do

not meet this area requirement; thermally actuated or pressure relief devices,| or form-of-

construction designs shall conform to the requirements of Section 16, Venting Tests:
Tank Cap Up to 227 228379 380 - 606 607 —946 | 947-1363 | 1364 —2498 || 2499 - 3002
L (US gal) (60) (61-100) | (101-160) | (161-250) | (251-360) | (361-660) || (661-793)
Nonjinal 19.1 25.4 31.8 38.1 50.8 63.5 76.2
Pipe|Size (0.75) (1.00) (1.25) (1.50) (2.00) (2.50) (3.00)
mm|(in)

b) NomfmahVents — The primary tank normal vent area shall be at least equal to that of the largest fill

or withdraw opening, or shall conform to the requirements of Section 16, Venting Td

sts, to verify

effective venting for reduced areas;

¢) Combined Venting — Combined normal and emergency vents are permitted, provided both (a)
and (b) are met; and

d) Tank Anchors — A means to secure the tank shall be provided, such as wall brackets or floor

suppo

6.3.4

rt, and shall be evaluated to Section 23, Stability Test, for tank stability.

Optional components and accessories for lube oil tanks covered by this Standard are:

a) Tank Supports — If supports to elevate or stabilize the tank are either molded with or assembled
to it, they shall be evaluated to Section 23, Stability Test, and Section 24, Support Load Test;
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b) Tank Handles — If either integral handles or lift lugs for transport are provided, they shall be
evaluated to Section 20, Handling and Lug Strength Test, at 2 times the empty assembled tank
weight;

c) Oil Heaters — If provided, heaters shall comply with 5.3.8 and shall have a maximum set
temperature limit of < 60°C (140°F);

d) Collection Funnels — If provided, collection funnels shall be secured to the top opening and have
a mesh screen with a compartment at least 203 mm (8 in) diameter x 102 mm (4 in) high above it;

and

e) Optional Accessories — Refer to Table 6.1.

6.4 Vehicle

6.4.1 Venhi
storage of, a
vacuum pun
design shal
requirements

6.4.2 \Vehic

a) Lig
water
2/3w

b) Co
comp
perm

c) Te

residgntial applications are 49°C\(120°F), except if specially evaluated for wider range

d) Us
expe(

e) Mis
vacul

6.4.3 Requ

fluid tanks

le fluid tanks intended for non-combustible vehicle fluids shall beydesigne
hd integration with, equipment to transfer the liquids in and out of theytank usin
ps through hoses, or by manual dispensing and collection, by)trained persd
have the specific construction features below and shall ,conform to th
of Section 7, General Performance for All Special Purpose Containers and Tan

e fluid tank construction parameters and limitations arefas follows:

uid Ratings — Only non-combustible fluids suchas antifreeze/coolants (ethyle
mixtures), windshield washer (alcohol, water and detergent mixtures), DEF (nor
hter, diesel exhaust solution) or other fluid types typically used in vehicles;

htainment Types and Sizes — Primary, 'secondary or diked containment types W
artments, with a total capacity range.6f 227 to 5000 L (60 to 1325 US gal). Sm3
tted if they are designed for stacking with a total aggregate capacity = 227 L (60

mperature Rating — Periodic;maximum expected temperatures of storage in

e Locations and Fire'Protection — Options for indoor only or indoor/outdoor ra
tation of sprinklef protection, except if additionally evaluated per 5.3.9; and

cellaneous.=\Options for vessel stacking are permitted. Options for connection
m pumps.are permitted.

ired special features for vehicle fluid tanks are as follows:

H for general
g pressure or
ns. The tank
e applicable
S.

he-glycol and
ninal 1/3 urea

ith or without
ller tanks are
US gal);

general non-
S;

tings, with no

O pressure or

a) Emergency Vents — Not required for non-combustible Tiquids;

Exception: For high alcohol windshield washer blends rated Class IlIB combustible liquids,
emergency vent shall be sized in accordance with 6.3.3(a).

b) Normal Vents — The primary tank normal vent shall be at least equal to the largest fill or withdraw
opening, or shall be evaluated to Section 16, Venting Tests, to verify effective venting for reduced

areas

c) Combined Venting — Combined normal and emergency vents are permitted, provided both (a)
and (b) are met; and

d) Tank Anchors — A means to secure the tank shall be provided, such as wall brackets or floor
support, and shall be evaluated to Section 23, Stability Test, for tank stability.


https://ulnorm.com/api/?name=UL 2152 2021.pdf

24

ANSI/CAN/UL/ULC 2152

JANUARY 26, 2021

6.4.4 Optional components and accessories for vehicle fluid tanks covered by this Standard are:

a) Tank Supports — If supports to elevate or stabilize the tank are either molded with or assembled
to it, they shall be evaluated to Section 23, Stability Test, and Section 24, Support Load Test;

b) Tank Handles — If either integral handles or lift lugs for transport are provided, they shall be
evaluated to Section 20, Handling and Lug Strength Test, at 2 times the empty assembled tank
weight;

c) DEF Heaters — If provided, heaters shall comply with 5.3.8 and shall have a maximum set
temperature limit of < 60°C (140°F); and

d) Op

jonal Accessories — Refer to Table 6.1

PERFORMA
7 General R

7.1 All appl
coupons cut
components
the same ma
(50 to 90°F).

7.2 Table?7.
details of app

NCE TESTS

Table 7.1

erformance for All Special Purpose Containers and Tanks

Special Purpose Vessel Tests

cable tests for the specific special purpose vessel in a design.series shall be ¢
from representative production samples of completely assembled vessels,
br materials, or on the complete item, as applicable, unleSs' special samples ar
erials and processes. Unless otherwise indicated, all-tests shall be conducted at 10 to 32°C
All pressures shall be measured with respect to gaugepsig).

1 identifies the general matrix of different performance test sections and tables
icable tests for each special purpose vesseltype.

onducted on
accessories,
e made from

vhich provide

General test matrix Liquid chemical Cooking oil tanks Lube oil tanks Vehiclg fluid tanks
vessels

Material Property and Sections 8 14, Sections 8 — 14, Sections 8 — 14, Sectipns 8 — 14,

Compatibility Table'8.1 Table 8.1 Table 8.1 Table 8.1

Design Strengtl Sections-15 - 18, Sections 15— 18, Sections 15— 18, Sectipns 15-18
Table 15.1 Table 15.1 Table 15.1 Tdble 15.1

Assembly and Sections 19 — 29, Sections 19 — 29, Sections 19 — 29, Sectigns 19 — 29,

Installation Table 19.1 Table 19.1 Table 19.1 Table 19.1

Fire Resistancg Sections 30 — 34, Sections 30 — 34, Sections 30 — 34, Sectipns 30 — 34,
Table 30.1 Table 30.1 Table 30.1 T4ble 30.1

7.3 A “worst case” material sample is permitted to be selected to represent alternate grades and
components within a polymer type, based on measured properties (such as strength, density, hardness,

etc.), analytical data (such as IR, DSC, TGA, etc.), or other comparative information.

7.4 Any analytical and/or property tests as appropriate for the generic nonmetallic material type are
permitted to be used in order to determine the “worst case” material (s), but if conducted, shall be in

accordance with the following test methods.

a) UL 746A — Standard for Polymeric Materials — Short Term Property Evaluations for identification
tests such as IR, DSC, TGA or others basic measures, such as Density or Ash Content;

b) UL 746B — Standard for Polymeric Materials — Long Term Property Evaluations for material
changes after thermal aging;
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¢) UL 746C — Standard for Polymeric Materials — Use in Electrical Equipment Evaluations for small
scale flame tests.

7.5 A “worst case” vessel, accessory or component sample is permitted to be selected to represent
construction variations within a design series, based on shape, capacity, dimensions, thickness, ratings,
options, materials, and other factors with respect to the specific test(s) to be conducted.

7.6 Assessment of damage to the tank, accessories and options, if required, shall be conducted after
each physical test. Unless specific types of damage are identified as non-compliant, the manufacturer
shall identify what type and degree of damage is not acceptable to judge compliance against, provided all
of the following conditions are met:

a) The unacceptable damage is obviously visible to the installer prior to use, ot fhe user after
installation; and

b) Markings per 37.2(b) require the tank not to be placed in service, or to be)taken ot of service, if
unacgeptable damage is found; and

¢) Insfructions per 39.1 shall provide details of the type and degree of unacceptable damage.
MATERIAL PROPERTY AND COMPATIBILITY TESTS
8 General

8.1 Representative seamed and/or un-seamed samples.as applicable, of the “worst case” polymer grade
(s) for each dgeneric vessel material type shall be subjected to the appropriate material property tests in the
“as-received] (AR) condition, and following each long térm or other exposures as indicated ip Table 8.1. A
minimum of B samples are required for each test Set to obtain an average property value fof comparison,
and the samé sample types shall be used for the-sequence of tests defined by the table columns.

Table 8.1
Material Property.and Compatibility Test Exposure Conditions

Claus¢ Liquid chemical Cooking oil tanks Lube oil tanks Vehicje fluid tanks
vessels

Thermal Aging 9.1(a) 9.1(b) 9.1(c) 9.1(d)
Stored Liquids 10.1(a) 10.1(b) 10.1(c) 10.1(d)
Compatibility
Chemical ResiFtance 1.1(a) 11.1(b) 11.1(c) 11.1(d)
Sunlight Resislsmr'n 12 1a) 12.1h) 12.1(c) 12.1(d)
Small Flame 13.1(a) 13.1(b) 13.1(c) 13.1(d)
Resistance
Section 14 Special Thermal cycling for Thermal cycling Thermal cycling for Thermal cycling for
Compatibility heater option required heater option heater option
NOTE: Table 8.1 defines the exposure conditions for each test and vessel type. Refer to the relevant sections for pass/fail criteria,
etc.

8.2 The thickness of all test samples shall be within +10 % of the average tank wall thickness as
measured in the center of each test plaque or bar. If the average as-received seamed and unseamed
sample material property results vary by more than 10 %, both sample types shall be evaluated in
additional material property tests, otherwise, unseamed samples shall be used and compared to
unseamed samples for the calculation of percentage physical property retention.
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8.3 All samples shall be conditioned for 8 to 48 h at 20 +3°C (68 +3°F) and 50 £5 % RH prior to testing to
any of the described methods.

8.4 The average of the measured values of the samples in each test set shall be used to determine
compliance with the requirements of this Standard, but standard deviation, precision and bias, and other
statistical calculations that may be identified in a referenced ASTM Method are not required.

a) Thermosets — Flexural Strength and Impact Strength tests shall be used to assess the polymer
strength. Flexural Strength testing shall be in accordance with the Sections for Apparatus,
Specimens, Procedure A or B and Calculations in ASTM D790, Standard Test Methods for Flexural
Properties of Unreinforced and Reinforced Plastics and Electrical Insulating Materials. Impact
testing shall be in accordance with the Sections for Apparatus, Specimens, Notching and

Proceflure A or C in ASTM, D256, Standard Test Methods for Determining the |zq
Impact Resistance of Plastics.

b) Thgrmoplastic — Tensile Strength and Tensile-Impact tests shall be used-to assess
strength. Tensile Strength testing shall be in accordance with the  Sections fo
Specimmens, Procedure, Speed and Calculations in ASTM D638, Standard Test Methc
ties of Plastics, except only for break values. Tensile Impacttesting shall be in
ne Sections for Apparatus, Specimens, Procedure and ‘Calculations in A

Prope
with t
Stand
Mater

c) Cor
ft-Ib) i
mater

or delamination or other damage that would reduce the composite's critical mechanic

mater

8.5 As an 3
samples for s
using pass/fg
Section 25, H
Test.

9 Thermal /
9.1 The apq

after thermall
vessel type.

brd Test Method for Tensile-Impact Energy to Break (Blastics and Electrig
als.

hposite type materials (non-metallic integral withmetallic) shall be subjected to
mpact with a 50.8 mm (2.0 in) steel ball dropped onto the center outside s

al compatibility properties.

Iternative to the percentage physical property value retention criteria of Sect
mall tank components with different materials, such as fittings, are permitted to
il tests results, such as thel.Section 21, Drop Test, Section 27, Puncture Imp
itting Torque Test, and Section 26, Fitting Bending Test, followed by Section
\ging Tests

ropriate_physical property tests for each material per Section 8, General, shall

-

d Pendulum

the polymer

Apparatus,
d for Tensile
accordance

5TM D1822,

al Insulating

a6.78 J (5.0
irface of the

al clamped in a 152 mm (6.0 in) diameter steel ring. There shall be no cracking, disbonding

bl strength or

ons 9 to 10,
be evaluated
hct Test, and
17, Leakage

be repeated

y aging.the samples in an air circulating oven for the temperature and time(s) bglow for each

a) LiquidChemicat Vessels—60days at 87 C(189°F;

b) Cooking Oil Tanks — 90 days at 87°C (189°F);

c) Lub

e Oil Tanks — 90 days at 87°C (189°F); or

d) Vehicle Fluid Tanks — 90 days at 87°C (189°F).

9.2 The average physical property results after thermal aging shall be at least 70 % of the as-received

values, or for

composite materials shall meet the requirements of 8.5.
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10 Stored L

10.1

iquids Compatibility Tests

The appropriate physical property tests for each material per Section 8, General, shall be repeated

after immersing samples in representative liquids at the temperature and time(s) below for each vessel

type.

a) Liquid Chemical Vessels — 60 days at 60°C (140°F) in test liquid(s) that chemically represent the:

1) Rated liquid(s), or

2) Rated family(ies) of liquid(s)

b) Co

c) Lubbe Oil Tanks — 90 days at 60°C (140°F) in test liquids representative,of;

d) Ve

10.2 Alltes

10.3 The 4
as-received

11

1.1 Thea
after immers

'\Iling Qil Tanks

nicle Fluid Tanks — 90 days at 60°C (140°F) test liguid representative of;

 liquids shall be commercial types — see Annex B.

Chemicial Resistance Tests

ppropriate physical property tests for each material per Section 8, General, sha

a0 Hnyc at680°C (1Aﬂ°|:> test |iq| lids, rnprnennfnfi\/n of r\nnl{ing

1) Soybean oil (food grade), and

2) CriscoTM shortening (food grade).

1) Motor Oils — 50/50 mix of SAE 10W-30 grade conventionaland synthetic oil

ils and fats:

5, and

2) Working Oils — 50/50 mix of ATF+4 Transmission Fluid and DOT 3 Brake Flyid.

1) Antifreeze — 50/50 mix of ethylene-glycol. and water;
2) Washer Fluid — 75/25 mix of water and*methanol;
3) DEF — Nominal 1/3 urea 2/3 deionized water solution; and

4) Other optional vehicle fluids'not represented by the above.

verage physical property results after stored liquid immersions shall be at leas

alues, or for composite materials shall meet the requirements of 8.5.

t 70 % of the

| be repeated

ng-samples in representative liquids at the temperature and time(s) below fo

[ each vessel

type.

a) Liquid Chemical Vessels — 60 days at 60°C (140°F) in test liquid(s) of;

1) pH 3 Sulfuric Acid and pH 10 Sodium Carbonate/Bicarbonate, and

2) For outdoor ratings, Saturated Sodium Chloride and Distilled Water.

b) Cooking Oil Tanks — 90 days at 60°C (140°F) test liquids of

1) pH 3 Sulfuric Acid and pH 10 Sodium Carbonate/Bicarbonate, and

2) For outdoor ratings, Saturated Sodium Chloride and Distilled Water.

c) Lube Oil Tanks — 60 days at 60°C (140°F) in test liquid(s) of;
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d) Veh

1) pH 3 Sulfuric Acid and pH 10 Sodium Carbonate/Bicarbonate, and
2) For outdoor ratings, Saturated Sodium Chloride and Distilled Water.
icle Fluid Tanks — 60 days at 60°C (140°F) in test liquid(s) of;

1) Antifreeze — 50/50 mix of ethylene-glycol and water;

2) Washer Fluid — 75/25 mix of water and methanol;

3) DEF — Nominal 1/3 urea 2/3 deionized water solution; and

4) Other optional vehicle fluids not represented by the above.

11.2 The aV
as-received V

12 Sunligh

12.1 The af
after exposin
for Operating
G155, Stande
with a cycle 1
vessel type.

a) Liquid Chemical Vessels:

b) Cod

c) Lub

erage physical property results after liquid chemical immersions shall be at'leas
plues, or for composite materials shall meet the requirements of 8.5.

Resistance Tests

propriate physical property tests for each material per Sectiony8, General, shal
) samples to either ASTM simulated UV light test methods; ASTM G153, Stan
Enclosed Carbon Arc Light Apparatus for Exposure.of Nonmetallic Materig
rd Practice for Operation Xenon Arc Light Apparatus.for Exposure of Non-Meta
ate of 17 min light followed by 3 min light + water;Xat the equivalent time(s) be

1) 360 h ASTM G153 Carbon Arc, or
2) 720 h ASTM G155 Xenon Ar¢:
king Oil Tanks:
1) 500 h ASTM G153 Carbon Arc, or
2) 1000 h ASTM.G155 Xenon Arc.
e Oil Tanks;
1) 5000h/ASTM G153 Carbon Arc, or

2)4000 h ASTM G155 Xenon Arc.

t 70 % of the

be repeated
lard Practice
Is, or ASTM
lic Materials,
low for each

d) Vehicle Fluid Tanks;

1) 500 h ASTM G153 Carbon Arc, or

2) 1000 h ASTM G155 Xenon Arc.

12.2 The average physical property results after sunlight exposures shall be at least 70 % of the as-
received values, or for composite materials shall meet the requirements of 8.5.

13 Small Fi

13.1

ame Resistance Tests

The appropriate small scale flame tests for one sample of each material tested per UL 94, Tests for

Flammability of Plastic Materials for Parts in Devices and Appliances, or CAN/ULC-S127, Standard
Corner Wall Method of Test for Flammability Characteristics on Non-Melting Foam Plastic Building
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Materials, shall be used for comparison of burn rates before and after the exposures defined in Sections 9

to 12.

a) Liquid Chemical Vessels — HB;

b) Cooking QOil Tanks — HB;

c¢) Lube Oil Tanks — HB;

d) Vehicle Fluid Tanks — HB.

13.2 The burn rate after the sequence of exposures shall not exceed the average of at least 3 as-

received sa

14 Special

141
physical pro
samples to t

a) Liq

b) Cd
10.1(

c) Lubbe Oil Tanks — If heated, 500 cycles at X°C t0.20°C (X°F to 68°F) in oils per 10.1

d) Ve

Exception: If

Thernpal Cycling — For vessels subject to frequent normal temperature, changes, th

ples hv 20 % or more
P Y "

Compatibility Tests

perty tests for each material per Section 8, General, shall be répeated after g
ermal cycling as described below for each vessel type:

Lid Chemical Tanks — Not Applicable;

oking Oil Tanks — 400 cycles at 85°C to 40°C (185°F to 104°F), in 50/50 mix
D)

nicle Fluid Tanks — If heated, 500 cycles at'X°C to 20°C (X°F to 68°F) in fluids pe]

optional heaters are provided, the-high test temperature X in the cycle range

e appropriate

ubjecting the

of liquids per

c)(1);
r 10.1(d)(3).

shall be 10°C

(18°F) abovd the high temperature set limit.

14.2 At least 6 cycles/day shall be completed, with the high and low temperatures maintaingd for at least
1 h within a 42°C (+4°F) range.

14.3 The average physical-property results after stored liquid immersions shall be at leagt 70 % of the
as-received VYalues, or for composite materials shall meet the requirements of 8.5.

DESIGN STRENGTH TESTS

15 Genera

15.1 Representative sample(s) of the “worst case” size, shape, thickness and polymer grade variation(s)

for each special purpose vessel type and design series shall be subjected to the appropriate Design
Strength Tests as indicated in Table 15.1. The tests are permitted to be conducted on the same sample,
and/or in a sequence that reduces the number of samples.
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Table 15.1
Design Strength Test Exposure Conditions
Clause Liquid chemical Cooking oil tanks Lube oil tanks Vehicle fluid tanks
vessels
Venting 16.1(a) 16.1(b) 16.1(c) 16.1(d)
Leakage 17.1(a) 17.1(b) 17.1(c) 17.1(d)
Strength 18.1(a) 18.1(b) 18.1(c) 18.1(d)
NOTE: Table 15.1 defines the exposure conditions for each test and vessel type. Refer to the relevant sections for pass/fail
criteria, etc.
16 Venting[Tests
16.1 Vessels with normal, emergency or combined venting for each special purpose-type|described in

Sections 5 a
and/or meas
requirements

a) LquJid Chemical Vessels — For DOT or UN types allowed per NFPA 30 Section 9.4

that a

nd 6 shall be subject to verification of device functional operation @t, specifig
urement of flow characteristics for permitted exceptions to the’-minimum

e not 3rd party tested:

combined e-venting complies with the requirements in 6.1.4(a)(1).

2) Class llIB Liquid Vessels covered by 6.1:2(c) — Verify that individual and/or
venting complies with the requirements in\6.1.4(a)(2).

3) Non-Combustible Liquid Vessel§covered by 6.1.2 (d) — Verify that indi
combined e-venting complies with'the requirements in 6.1.4(a)(3).

according to the test methods in 16.2 through 16.5 as applicable and as follows:

parameters
construction

1 (4) and (6)

1) Class Il or IlIA Liquid Vessels covered by 6.1.2(a) or (b) — Verify that individual and/or

combined e-

idual and/or

b) Cogking Oil Tanks — For cooking @il tank vents not meeting the minimum emergencly and normal

ventin

j size requirements in 6.2.%(a) and (b):

1) Reduced E-Vents.— Verify that emergency venting has a minimum 170 m3/h

to the lesserof 70 kPa (10 psi) or 1/3 of the vessel burst strength at these flow

Outline_of Investigation for Fuel Tank Accessories, or has a form-of-constru
shall\comply with Section 34, Comparative Fire Test for Cooking Oil Tanks.

M erdroed-Neemts—Yerify N | ok

1/3 of the vessel burst strength at the maximum rated inlet flow.

3) Primary tanks with covered open tops shall comply with 6.2.2.

(6,000 CFH)

air flow capacity for tank volumes less than 379 L (100 US gal) or 285 m3/h (/10,000 CFH)
air flow capacityfor tank volumes 379 to 757 L (100 — 200 US gal), or limits tahk pressures

rates; or has

adequate/venting via thermally actuated or pressure relief devices evaluated per UL 2583,

ction design

”a (10 psi) or

¢) Lube Oil Tanks — For lube oil tanks not meeting the minimum emergency and normal venting

sizes

in 6.3.3 (a) and (b):

1) Reduced E-Vents — Verify that emergency venting limits tank pressures to

the lesser of

70 kPa (10 psi) or 1/3 of the vessel burst strength at the flow rates; or has adequate venting
of thermally actuated or pressure relief devices evaluated per UL 2583, Outline of

Investigation for Fuel Tank Accessories, or has a form-of-construction design
with Section 34, Comparative Fire Test for Cooking Qil Tanks.

shall comply
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2) Reduced N-Vents — Verify that normal venting limits tank pressures to 35 kPa (5 psi) or

1/5 of the vessel burst strength at the maximum rated inlet flow.

d) Vehicle Fluid Tanks — For lube oil tanks not meeting the minimum emergency and normal
venting sizes in 6.4.3 (a) and (b):

1) Reduced E-Vents — Verify that emergency venting limits tank pressures to the lesser of
70 kPa (10 psi) or 1/3 of the vessel burst strength at the flow rates for the standard vent

size.

2) Reduced N-Vents — Verify that normal venting limits tank pressures to 35 kPa (5 psi) or

1/5 of the vessel burst strength at the maximum rated inlet flow.

16.2 All tests shall be conducted on vessels with vent openings, vent pipes or venting dev
or other equipment that simulates the vessels venting means. Vessel openings other than‘fo

be plugged,

16.3 Press
opening, or i
same size a
with increme

16.4 The fl
that is at lea
Flow meters
(25 CFH), an

16.5 For t
measured by
temperature

actuation temperature shall be within the réquirements in 16.1.

17 Leakagp Test

17.1 Prima
test methods
special purp
17.6. Secong

a) Liq

xcept to facilitate air input from a source capable of the maximum flow-rates to k

ire shall be measured at any point on the vessel at least 152 mm (6 in) from the
a piping network is used at least 5 times the pipe ID from the‘end. If used, pipe
5 the outlet or device. Pressure gauges shall have a range ‘suitable for the exy
hts no larger than 3.4 kPa (0.5 psi), and at least 1 % accuracy.

bw rate shall be measured on a pipe connected ta’the vessel outlet or vent de
5t 10 times the pipe ID from the end. The pipe shall be the same size as the ou
shall have a range suitable for the expected results with increments no larger
d at least 2 % accuracy.

nermally actuated vents, the temperature at which the device operates (op

shall then be increased at a raté_of 1°C (1.8°F) every 10 min until the device

'y vessels shall not leak or permanently deform when evaluated in accordance W
in 17.2 through-17.4 for compliance with the pressure and/or vacuum values b
bse vessel.type. Primary tanks with covered open tops allowed per 6.2.2 sha
ary tanks,shall conform to the requirements of 17.5. Dike tanks shall comply wit

uid:Chemical Vessels — The greater value of:

ces attached,
venting shall
e evaluated.

vents or inlet
s shall be the
ected results

ice at a point
tlet or device.
than 0.7 m®/h

bns) shall be

placing it in an oven at least 5°C+(9°F) below the required actuation temperatlire. The oven

hctuates. The

ith one of the
elow for each
| comply with
N 17.6:

1) 34.5 kPa (5.0 psi), or

2) 1/5 of the vessel burst strength.

b) Cooking QOil Tanks — The greater value of:

1) Plus 20.7 kPa (3.0 psi) pressure and minus 20.7 kPa (3.0 psi) vacuum, or

2) 1.5 times the manufacturer's pressure and vacuum rating.

c¢) Lube Oil Tanks — The greater value of:

1) Plus 20.7 kPa (3.0 psi) pressure and minus 20.7 kPa (3.0 psi) vacuum, or

2) 1.5 times the manufacturer's pressure and vacuum rating.
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d) Vehicle Fluid Tanks The greater value of:

1) Plus 20.7 kPa (3.0 psi) pressure and minus 20.7 kPa (3.0 psi) vacuum, or

2) 1.5 times the manufacturer's pressure and vacuum rating.

17.2 All openings shall be plugged or capped, with vent devices or accessories removed or disabled,
and gauges or meters added to facilitate testing under the pressure and/or vacuum conditions above. The
vacuum or pressure shall then be slowly applied, and if deformation occurs, is permitted to be stabilized
before testing for leakage.

17.3 When air is used to pressure test the vessel, sustained bubbles found on the exterior surface after

spraying with
water is foun
time shall be

17.4 When
pressure afte

Law correctiq

significantly.

17.5 The s¢condary containment of a secondary tank shall onlybetested for leakage unde
ditions of 17.1 using either air or water methods in7.3, but with the primary t3

pressure con
water to resis

176 The d
maximum wa|

a soap/water solution is evidence of leakage. When water Is used to pressuri
d on the exterior surface by visual exam or blotting paper is evidence of leak
bt least 1 min.

vacuum is applied to test the vessel, leakage occurs if there is an-increase
[ initial stabilization due to deformation. The minimum test time 'shall be 1 h, a

| implosion.

ke of a diked containment tank shall betested for leakage by filling it with

after maximum deformation occurs.

18 Hydrost

18.1 Prima
pressurized

compliance V
ultimate desig
6.2.2 shall be

atic Strength Test

ith the minimum-hydrostatic pressure and vacuum values below, and to d
n strength for each’ special purpose type. Primary tanks with covered open top
evaluated t0118-6.

a) Liquid Chemical Vessels:

1)70kPa (10.0 psi) minimum hydrostatic strength, and if necessary;

ns to pressure are permitted if the start and end temperature of the ves

| height and determining leakage per 1Z.3, except that the test time shall be at

y vessels shall not leak _at the hydrostatic strength test values, and if necess
intil failure in accordance with the appropriate test methods in 17.2 throwigh 17.4 for

the vessel,
ge. The test

n the gauge
nd ldeal Gas
sel deviates

r the positive
nk filled with

water to the
least 10 min

ary, shall be

etermine the
5 allowed per

2) Until failure to determine the vessel burst strength.

b) Cooking Qil Tanks — The greater value of:

c) Lub

1) Plus 35 kPa (5.0 psi) pressure and minus 35 kPa (5.0 psi) vacuum; or
2) 2.0 times the manufacturer's pressure and vacuum rating.

e Oil Tanks — The greater value of:
1) Plus 35 kPa (5.0 psi) pressure and minus 35 kPa (5.0 psi) vacuum; or

2) 2.0 times the manufacturer's pressure and vacuum rating.

d) Vehicle Fluid Tanks — The greater value of:
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1) Plus 35 kPa (5.0 psi) pressure and minus 35 kPa (5.0 psi) vacuum; or

2) 2.0 times the manufacturer's pressure and vacuum rating.

18.2 For hydrostatic strength testing, it is recommended to apply additional pressure or vacuum on the
same leakage test sample, after compliance with Section 17, Leakage Test. However, new samples are
permitted to be used with test preparations and leak assessment done in accordance with 17.3 and 17.4.

18.3 For failure testing, it is recommended to fill the tank with water prior to applying additional pressure
on the same leakage test sample, after compliance with Section 17, Leakage Test. However, new samples
are permitted to be used with test preparations done in accordance with 17.2.

18.4 These tests are recommended to be conducted with water, but if air is used to.g
hydrostatic gr burst strength testing at these higher pressures, precautions are recommend
all potential hazards.

18.5 The secondary containment of a secondary tank, with the primary tank*filled with W
implosion, shall only be evaluated for hydrostatic strength under the positive pressure cong
using the methods in 18.2 or 18.3.

18.6 The flike of a diked containment tank, with the primary/tank empty, shall be
hydrostatic sfrength by filling it with water to the maximum wall-height for at least 10 min a
deformation pccurs. The primary tank shall not float and the dike‘shall not lose containment.

TANK ASSEMBLY AND INSTALLATION TESTS

19 Genera
19.1 Repre

for each spe
and Installati

sentative sample(s) of the “worst.¢ase” size, shape, thickness and polymer grag
cial purpose vessel type and!design series shall be subjected to the appropri
pn Tests as indicated in Table’ 19.1. The tests shall be conducted on the same s

onduct either
ed to mitigate

ater to resist
itions of 18.1

bvaluated for
[ter maximum

e variation(s)
ate Assembly
ample, and in

the recommégnded sequence below te/simulate assembly and installation prior to use, unl¢ss otherwise

indicated in the manufacturer's instructions.

Table 19.1
Assembly and Installation Test Exposure conditions
Section Liquid chemical Cooking oil tanks Lube oil tanks Vehicje fluid tanks
vessels
Handle and Lug 20-Hey 20-Hb} 20-4e) 20.1(d)
Strength Test
Drop Test 21.1(a) 21.1(b) 21.1(c) 21.1(d)
Top, Side and Shelf 22.1(a) 22.1(b) 22.1(c) 22.1(d)
Loads Test
Stability Test 23.1(a) 23.1(b) 23.1(c) 23.1(d)
Support Load Test 24.1(a) 24.1(b) 24.1(c) 24.1(d)
Fitting Torque Test Section 25! Section 25' Section 25' Section 25!
Fitting Bending Test Section 26 Section 26 Section 26 Section 26
Puncture Impact Test Section 27 Section 27 Section 27 Section 27
Rain/Freeze Test Section 282 Section 282 Section 282 Section 28?

Table 19.1 Continued on Next Page
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Table 19.1 Continued

Section Liquid chemical Cooking oil tanks Lube oil tanks Vehicle fluid tanks
vessels
Fill Signal Device Test N/A Section 29° N/A N/A

NOTE: Table 19.1 defines the exposure conditions for each test and vessel type. Refer to the relevant sections for pass/fail
criteria, etc.

" For vessels with threaded, flanged or similar fitting connections to piping.
2 For outdoor rated tanks.
3 For tanks with fill limiting devices.

19.2  Followj Vi frrati e conducted
to assess thg damage, for use in determining compliance with the manufacturer's acceptaple type and
age (such as a surface crack), see 7.6. Refer to 37.2(b) markings and.89.2 ipstructions to
prevent the tank from being put in service or require taking it out of service, orcontinug testing with
damage.

19.3 Failurg within the assembly test sequence is defined as any test damage that immediately results in
a hazard, such as collapse, tip-over, or leakage.

19.4 Leakage within the assembly test sequence is defined as~a.non-compliance in accprdance with
Section 17, Leakage Test, using any of the test and detection methods.

20 Handling and Lug Strength Test

20.1  Vesse|s shall not leak, rupture or have unacceptable damage after any handles of lift lugs are
evaluated for|strength at the static loads indicated below for each special purpose type in acqgordance with
the test details in 20.2 through 20.4:

a) Liquid Chemical Vessels — 1.5 times full tank weight for 5 min;
b) Cogking QOil Tanks — 2.0 times/‘empty tank weight for 1 min;
c) Lube Oil Tanks — 2.0 times empty tank weight for 1 min;

d) Velficle Fluid Tanks= 2.0 times empty tank weight for 1 min.

20.2 The tqtal test(load shall include any factory assembled accessories or components| and the full
vessel at ratgd capacity. Materials such as water, sand or stacked vessels are permitted tq achieve the
weights or to facilitate testing.

20.3 For handles, the test load shall be applied with a rope over a maximum 76.2 mm (3.0 in) width at
either the full load evenly distributed over two handles, or half the load applied to one handle.

20.4 For lugs, the test load shall be applied with metal lift hooks of maximum 12.7 mm (0.5 in) connection
point width distributed between the number of lugs as marked per 6.1.6.

21 Drop Test

21.1  Vessels shall not leak, rupture or have unacceptable damage after the empty vessel is dropped
once from the height indicated below for each special purpose type in accordance with the test details in
21.2 and 21.3:

a) Liquid Chemical Vessels — 0.91 m (3.0 ft);
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b) Cooking QOil Tanks — 1.22 (4.0 ft);

c¢) Lube Oil Tanks — 0.91 m (3.0 ft); and

d) Vehicle Fluid Tanks —0.91 m (3.0 ft).

21.2 The drop surface shall be standard reinforced concrete at least 102 mm (4 in) thick. The drop shall
target the vessels most unfavorable bottom area (typically a corner or edge). Any factory assembled
accessories or components shall be included in the test.

21.3
removed unti

| assembly, the test shall be conducted with the packaging in place.

If a vessel is supplied with protective packaging which is marked per 37.2(d) and is thus not to be

22 Top, SiJIe and Shelf Loads Test

22.1 Vessé
or other load
after the loaq
details in 22,
the marked r

a) Liq

b) Cq
equip
c) Lu
times

d) Ve
2 timg

Note: As specifi

22.2 Top lg
most unfavo
materials arg

min, or if def¢rmation occuirs, until ultimate results are determined.

22.3 Top o
storage, sha

s with flat tops, mounting points for top or side loads, and/or shelves designed
5 shall not collapse or tip over during testing, nor leak, rupture, or have unaccep
ing conditions as indicated below for each special purpose type in accordance
2 through 22.4. General storage shelves or unspecified equipment shall be tes
ating:

uid Chemical Vessels — Top load 113 kg (250 Ib) on Qz3'm (1 ft) x 0.3 m (1 ft) are

oking Oil Tanks — Top and/or side load 113 kg. (250 Ib) on 1 ft x1 ft area,
ment and other rated loads on each shelf;

pe Oil Tanks — Top and/or side load 113 kg-(250 Ib) on 0.3 m (1 ft) x 0.3 m (1 ft
equipment and other rated loads on eath shelf;

nicle Fluid Tanks — Top and/or side Ioad 113 kg (250 Ib) on 0.3 m (1 ft) x 0.3 m (1
s equipment and other rated loads on each shelf.

bd in 6.1, neither mounting points;nor shelves are permitted on liquid chemical vessels.

ads for specific aréas shall be applied through a rigid steel plate with rounded
rable top areasbefore the installation of any piping. The vessel shall be en
permitted totachieve the weights or facilitate testing. The loads shall be applied

r side.loads for equipment, such a heaters, pumps and hose reels or shelvg
I-be, applied to the mounting points or evenly distributed on shelves provided d

or equipment
table damage

with the test
ted based on

-

plus 2 times

) area, plus 2

ft) area, plus

edges in the
pty, and any
for at least 1

s for general
n the vessel.

The vessel s

Tatbeempty, and-any materiats are permittedto-achieve the weightsor facititat

testing. The

loads shall be applied for at least 1 min, or if deformation occurs, until ultimate results are determined.

22.4 During testing, the vessel(s) shall not be fixed, but if necessary to facilitate testing, the applied loads
defined in 22.1 are permitted to be stabilized if deformation occurs. Vessels rated for stacking shall be
tested in accordance with Section 23, Stability Test, and Section 24, Support Load Test.

225 Thelo

ad ratings applied per 22.1, shall be marked in accordance with 37.1(i).

23 Stability Test

23.1

Vessels with integral supports, or supplied supports or brackets assembled, and vessels rated for

stacking with or without supports, shall not tip over during testing, nor leak, rupture, or have unacceptable
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damage after applying the instability conditions as indicated below for each special purpose type in
accordance with the test details in 23.2 through 23.5:

a) Liquid Chemical Vessels —222.4 N (50 Ibf) push/pull, 15° tilt and stacking;

b) Cooking Oil Tanks —222.4 N (50 Ibf) push/pull and 15° ilt;

c) Lube Oil Tanks — 222.4 N (50 Ibf) push/pull,15° tilt and stacking;

d) Veh

icle Fluid Tanks — 222.4 N (50 Ibf) push/pull, 15° tilt and stacking.

23.2 For unsymmetrlcal shapes, both pushing and tlltlng shall be done with the vessel oriented in the

most unfavorg
or if deforma

combinations|

23.3 The pu
and along a
translate the
this result is g

NOTE: For horiz
axis.

234 Thetilt

t|on occurs, untll ultlmate results are determlned Opt|onal eqmpment an
shall be included in the test at their rated loads, if this reduces stability of the ve

sh or pull force shall be applied horizontally to the highest part of the-empty ve
direction calculated to create the greatest tipping moment. Attachments are
bush or pull force. If the vessel slides prior to the applied force reaching the sp
cceptable.

bntal cylindrical tanks, the force should be applied at the tank top in‘a’horizontal direction, perpendi

test shall be conducted by placing the vessel onyan inclined plane at the require

at least 1 min,

d shelf load
ssel.

ssel side wall

permitted to

bcified value,

cular to the tank

d angle, then

filling it to raed capacity with water, or alternatively, filling the vessel to rated capacity with water, then

slowly tilting i

23.5 |If per

the manufa

instructions.
24 Support

241 \esse
supports, sha
after applying
the test detail

a) Liq

i
%[\J
capacity, the

to the required angle.

tted, vessel stacking shall be condueted with the maximum number of vessels
rer’s instructions, as marked per 38.1(c). Each vessel shall be filled with W
placed on the other vessels with loading equipment as identified in the m

Load Test

s with either integral or supplied supports, and vessels rated for stacking wi
Il not collapse.or tip over during testing, nor leak, rupture, or have unaccept
the loadihg-conditions as indicated below for each special purpose type in acg
5 in 24.2 through 24.5:

Lid ‘Chemical Vessels — 2.0 times filled vessel weight, or the load with a safef

identif!

>~ o4 4
SUNT 2474,

b) Cooking Qil Tanks — 2.0 times filled vessel weight;

5 identified in
ater to rated
anufacturer’s

th or without
hble damage
ordance with

y factor (SF)

c) Lube Oil Tanks — 2.0 times filled vessel weight, or the load with a SF identified in 24.4;

d) Vehicle Fluid Tanks — 2.0 times filled vessel weight, or the load with a SF identified in 24.4.

24.2 The vessel weight shall include the empty vessel weight with all factory assembled components
plus the liquid weight at rated capacity, based on the highest density of the rated liquid (s). If shipped
separately, all supports shall be assembled to the vessel in accordance with the manufacturer's

instructions.
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24.3 Total test loads are permitted to consist of stacked vessels filled with water, sand or other materials
necessary to achieve the weights, and be stabilized to facilitate testing. All loads shall be applied for at
least 1 min, or if deformation occurs, until ultimate results are determined.

24.4 For vessels rated for stacking as marked per 23.2 — 38.1(c). The total stacked weight test load shall
be the sum of the rated number of filled vessel weights times a safety factor (SFX) of 1.8 for 2-high ratings,
times 1.6 for 3-high ratings, or 1.5 for 4-high ratings, and the bottom vessel shall be half filled during
testing.

245 As an alternative to physical testing, calculations are permitted provided they reflect the minimum
construction features and maximum loading in 23.1 and 24.1. The analysis shall be conducted at a 2 times
SF by a licensed Professional Engineer.

25 Fitting |

25.1 Allve
flanges shall
bending test

visually exanmined, and there shall be no leakage, failure or unacceptable‘damage.

25.2 For unique pipe and fittings which are supplied with the vessél, 1.5 times the manufa

torque with
instructions,
with a hose &

253 Fors
values in ac
sealants or t

[orque Test

5sels with openings designed for field assembly to threaded type pipes”and fitt
be subjected to the applicable torque test(s) below, and in preparation for th
n Section 26. During testing, the threads shall not strip. Following testing, the sg

the supplied or specified lubrication, tool or methed as identified in the m
shall be applied to the pipe, fitting or bolt. If the instructions limit connections tg
arb and clamp, the test shall apply to the fitting;\but not the clamp screw.

andard pipe or fittings which are compatible with commonly available trade
cordance with Table 25.1 with Schedule 40 steel pipe or fittings lubricated wit
apes shall be applied to the pipe,fitting or bolt. If the instructions limit conne

ngs or bolted
e subsequent
mple shall be

cturer’s rated
anufacturer’s
flexible hose

sizes, torque
h pipe thread
ctions to rigid

plastic pipe, the torque values are permitted.to be half the values in Table 25.1.

Table 25.1
Torque Test Values

Nominal size Torque Nominal pipe size Torque
mm (in) N-m (in-lbs) mm (in) N-m (in-lbs)
12.7 (0.50 181 (1600) 50.8 (2.00) 373 (3300)
19.1 (0.75) 226 (2000) 63.5 (2.50) 396 (3500)
254 ¢1.00) 271 (2400) 76.2 (3.00) 407 (3600)
31.8 (T.25) 376 (Z800) 8890 3.50) 278 (3700)
38.1 (1.50) 350 (3100) 101.6 (4.00) 429 (3800)

26 Fitting Bending Test

26.1 All vessels with openings assembled with a pipe, fitting or flange and tested per Section 25, Fitting
Torque Test, shall be subjected to the applicable bending test(s) below, from a 113 kg (250 Ib) load applied
perpendicular to a 914 mm (36 in) long pipe per the instructions directly connected to the tank opening, or
indirectly through the fitting or flange. During testing, the fittings and pipe shall not disconnect. Following
testing, the sample shall be visually examined, and there shall be no leakage, failure or unacceptable
damage. If the instructions limit use of only plastic pipe, the test is either exempt for flexible pipe (hose), or
for rigid pipe, the test is reduced to a 45 kg (100 Ib) load and 15° maximum bend angle in 26.2 and 26.3.
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26.2 For unique pipe and fittings which are supplied with the vessel, the load shall be gradually applied
to the supplied pipe until the maximum value is reached or shall be discontinued when the pipe and vessel
exhibits deformation or bending (> 30°) from the starting plane.

26.3 For standard pipe or fittings which are compatible with commonly available trade sizes, the load
shall be gradually applied to a schedule 40 steel pipe until the maximum value is reached or shall be

discontinued when the pipe and vessel exhibits deformation or bending (> 30°) from the starting plane.

27 Punctur

271
exposed ves

as flat, curve

perpendicula

27.2 Follow
failure or una

27.3 Forve
representativ
and the mark

e Impact Test

d or corner areas, be subjected to )
to the surface using a 50.8 mm (2.0 in) diameter steel dart having 30° tip peint.

Cceptable damage.

5sels rated for outdoor locations, the above impact test shall.be repeated while
b parts of the tank) is at -20°C (-4°F) for at least 8 h. Lower test temperatures 4
ng may indicate the specific rated temperature as per.36.5.

28 Rain/Frgeze Tests

28.1

28.1.1 For
covers shall
evaluated for
likely to allow

General

secondary containment or dike tanks, rated for outdoor use, all interstitial s
be evaluated for resistance to water entry from rain, and if found to admit
resistance to freeze damage. The tests shall be conducted on vessel designs
water entry and result in freeze-damage.

28.2 Rain test

28.2.1 Allts
28.2.2. Tanks
manufacturer|
there shall be

28.2.2 The

nk systems rated-for "Outdoor Use" shall be evaluated for resistance to rain as
provided with supplied covers shall be evaluated after their assembly in accord
s instructions, and in the normally closed position. Following the simulated re
no waterentering the inside of the primary tank, secondary or interstitial contain

test tanks shall be positioned on a level surface and subjected to a 30 min. s

ng the impact(s), each target area shall be visually examined, and there shall b¢

After assembly of the vessel and all components identified in the manufacturer’s instructions,

ections, such

no leakage,

the tank (or
re permitted,

ace caps or
vater, further
hat are most

described in
ance with the
in exposure,
ment.

mulated rain

exposure, emt

ol £ Rai T + O [N A (8 20 4\ £ A +h $ 1 L)
ICU 1TuUlT a 1xdit 1ol Iprdy 11Cau (I THUTT £U. 1) TULUOSTU UIT UI1T alin aralo)

most likely to

allow entry of water. The nozzle shall operate at 34.5 kPa (5.0 psig) within 914 mm to 1524 mm (3.0 to 5.0
ft) of the test area:

a) For

b) Foll

15 min at a 45° angle with respect to the tank top; then

owed by 15 min parallel to the tank top.
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Figure 28.1
Rain Test Spray Head
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J

3+ SQUARE SECTION SLOTS - W WIDE x G DEEP - SPACE 120° -
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ltem inch mm ltem inch mm
A 1=7/32 31.0 N 1/32 0.80
B 7/16 11.0 P 575 14.61
C 9/16 14.0 .576 14.63
D 578 14.68 Q 453 11.51

.9580 14.73 454 11.53
E 1/64 0.40 R 1/4 6.35
F c c S 1/32 0.80
G 06 1.52 T (No. 352 280
H (No.9)° 5.0 U  (No. 40)® 250
J 23/32 18.3 v 5/8 16.0
K 5/32 3.97 w 0.06 1.52
L 1/4 6.35
M 3/32 2.38
3 Nylon Rain—Test Spray Heads are available from

b
c

Underwriters Laboratories

ANSI B94.11M Drill Size
Optional — To serve as a wrench grip.

RT100E
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28.3 Freeze/thaw cycle test

28.3.1 All tank systems with an interstitial space rated for "Outdoor Use" shall not crack, leak or have
other damage which could cause a hazard after being subjected to the freeze/thaw cycle described in
28.3.2. The tank system shall be visually examined for damage (including interior components) before
conducting the leakage test.

28.3.2 The interstitial space of the sample shall be filled with water to 2 % of the rated primary tank
capacity or a depth of at least 50.8 mm (2.0 in) from the bottom of the interstitial space, then subjected to a
temperature cycle of 24 h at -20 +2°C (-4 +4°F) followed by 24 h at 20 £2°C (68 +4°F) followed by 24 h at

-20 +2°C (-4 +4°F).

28.3.3 The
water, not res
cycles.

29 Fill Signal Device Test

29.1  Cookin
“full” tank sig
tests in 29.2 t

29.2 Opera

device actuafes within £2.0 cm (0.79 in) or £1 % of the high:fill level. This shall be done by f

with water an

29.3 Abnorinal operation of the fill signal device0*simulate oil accumulation on the float ¢

links shall be
signal device

Exception: T3
exempt from

29.4 Switch

vessels shall either not allow any water to enter the interstitial space, or ,if'fo
ult in leakage, as determined by testing per Section 17, Leakage Test, afterithg

g oil tanks that include a float and switch operated fill signal’device designed
nal to truck operators or restaurant employees to prevent overfills shall be sub
hrough 29.4, as applicable.

ion of the float and switch shall be tested for nermal function by verifying that

H measuring the volume when the switch actuates, or an equivalent means.

done by adding a 100 gm weight-to'the float and repeating the 29.2 test exce
shall activate within £4.0 cm (1:50in) or £2 % of the designed fill level.

nks provided with inlet drop tubes extending at least 30.5 cm (12 in) below
his test.

es shall be subjected to 6,000 cycles of endurance in a manner that simulate

und to admit
b freeze/thaw

to provide a

jected to the

the fill signal
lling the tank

r connecting
bt that the fill

the float are

5 normal use

through the physical operating range with electrical power. The mechanical and electrical|components
shall not degfade to a point'where they do not operate as designed as determined by repeating the test
described in R9.2 exeept that the fill signal device shall activate within +4.0 cm (1.57 in) ol £2 % of the
designed fill I¢vel.

FIRE RESISTANCE TESTS

30 General

30.1 Representative sample(s) of the “worst case” size, shape, thickness and polymer grade variation(s)

for each special purpose vessel type and design series shall be subjected to the appropriate Fire
Resistance Tests as indicated in Table 30.1.
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