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UL Standard for Safety for Manifolds for Compressed Gases, ANSI/CAN/UL/ULC 407

Eighth Edition

Summary of

, Dated December 14, 2022

Topics

This new edition of ANSI/CAN/UL/ULC 407 dated December 14, 2022 merges relevant content from
ULC/ORD-C407 with ANSI/UL 407 to create a single, joint standard applicable in both the USA and

Canada.

The new requirements are substantially in accordance with Proposal(s) on this subject dated March 18,
2022 and July 1, 2022.
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ANSI/CAN/UL/ULC 407:2022

Standard for Manifolds for Compressed Gases

THe first, second and third editions were titled High-Pressure Gas Manifolds:

First Edition — December, 1952
Second Edition — October; 1967
Third Edition — Octobér;“1972
Fourth Edition —Aptil, 1978
Fifth Edition —July, 1993
Sixth Edition = October, 1997
Seventh Edition — June, 2004

Eighth Edition

December 14, 2022
This ANSI/CAN/ULYULC Safety Standard consists of the Eighth Edition.

The most recent designation of ANSI/UL 407 as an American National Standard
(ANSI) oceutred on December 14, 2022. ANSI approval for a standard does not
nElude the-Cover Page, Transmittal Pages, Title Page, Preface or SCC Foreword.

This-standard has been designated as a National Standard of Canada (NSC) ¢on
December 14, 2022.

COPYRIGHT © 2022 UNDERWRITERS LABORATORIES INC.
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Preface

This is the Eighth Edition of ANSI/CAN/UL/ULC 407, Standard for Manifolds for Compressed Gases.

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/C Ik‘lIIIULIIULC 407 Stalldald ;O undC| bUIIt;IIuUuD IIIa;IItUIIClIIbU, vvh0|cby CTd
approved in |compliance with the requirements of ANSI and SCC for accreditation” of
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INTRODUCT

1 Scope

ION

1.1 These minimum requirements cover equipment for manifolding high-pressure gas cylinders to supply
gas for various industrial and commercial applications. Cylinders are manifolded for the purpose of
centralizing the gas supply, to provide a continuous supply of gas, or to provide gas at a rate in excess of
that which may be obtained from a single cylinder.

1.2 The requirements apply to manifolds for the following gases:

a) Acetylene;

b) Oxygen;

c) Fue

d) Nitr

e) Nornfflammable medical gases.

1.3 Manifolds covered by this Standard are intended to be installed and used in accorg
applicable Cades and Regulations as determined by the Authority Having Jurisdiction (AHJ

not limited to:

a) In th

b)InC

gases other than acetylene;

bgen, carbon dioxide, air, and inert gases; and

e United States:

1) For manifolds other than for nonflammable medical gas, the Standard for t
Installation of Oxygen-Fuel Gas Systems for Welding, Cutting, and Allied Prg
51;

2) For LP-Gas manifolds, the'Liquefied Petroleum Gas Code, NFPA 58;

3) For nonflammable ‘mé&dical gas manifolds, the Standard for Healthcare F
99.

anada:
1) The Natural gas and propane storage and installation code, CSA B149 Ser

2) Provincial or other Regulations.

ance with the
), such as, but

he Design and
cesses, NFPA

hcilities, NFPA

es; and

NOTE: For the p

2 General

rposes o1 tnis Standard tne tierms LF-Gas and Fropane are Intercnangeanie.

2.1 Components

211 Except as indicated in 2.1.2, a component of a product covered by this standard shall comply with
the requirements for that component.

2.1.2 Acom

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

a) Involves a feature or characteristic not required in the application of the component in the
product covered by this standard, or

b) Is superseded by a requirement in this standard.
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2.1.3 A component shall be used in accordance with its rating established for the intended conditions of

use.

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

2.1.5 A component, as assembled as part of a manifold, shall comply with the requirements for the
construction, performance, and use for that component.

2.2 Units of

measurement

2.21 Values
approximate i

2.3 Referen

2.3.1 Thedo
a code or star
latest edition g

UL 21, LP-Ga{
UL 508A Indus
UL 569, Pigtai
UL 1331, Stat

UL 1357, Out
Check Valves

UL 1477, Outl
UL 2061, Adajf

ANSI/CAN/UL

stated without parentheses are the requirement. Values in parentheses aré ¢
formation.

Ce publications

cuments shown below are referenced in the text of this Standard. Any undate
dard appearing in the requirements of this Standard shall*be interpreted as r
f that code or standard.

b Hose

btrial Control Panels

's and Flexible Hose Connectors for LR=Gas
on Inlets and Outlets

ine of Investigation for Oxygen-Fuel Gas Combination Flash Arrester and

ne of Investigation for Compressed Gas Shutoff Valves
pters and Cylinder Connection Devices for Portable LP-Gas Cylinder Assembli

ULG125, Standard for Flow Control Valves for Anhydrous Ammonia and LP-(

explanatory or

d reference to
pferring to the

Backpressure

D

bas

D

alatara

ANSI/CAN/UL

N

44 | aQ a
e 7 oS MCHUrators

ANSI/CAN/UL/ULC 252, Compressed Gas Regulators

ANSI/CAN/UL/ULC 252A, Compressed Gas Regulator Accessories

ANSI/CAN/UL/ULC 404, Gauges, Indicating Pressure, for Compressed Gas Service

AlAA G-095A,

ASME B31.12

Guide to Safety of Hydrogen and Hydrogen Systems

Hydrogen Piping and Pipelines

ASTM B858, Standard Test Method for Ammonia Vapor Test for Determining Susceptibility to Stress
Corrosion Cracking in Copper Alloys
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ASTM D471, Standard Test Method for Rubber Property — Effect of Liquids

ASTM F1459, Standard Test Method for Determination of the Susceptibility of Metallic Materials to
Hydrogen Gas Embrittlement (HGE)

ASTM G142, Standard Test Method for Determination of Susceptibility of Metals to Embrittlement in
Hydrogen Containing Environments at High Pressure, High Temperature, or both

CGAV-1, Standard for Compressed Gas Cylinder Valve Outlet and Inlet Connections

CSA/AM ANSI/CSA CHMC 1, Test methods for evaluating material compatibility in compressed hydrogen

applications — Metals

CSA/AM CS
hydrogen app

CSA 8.1, Ste
natural gas

CSA 8.3, Staf
CSA B149 Ss¢
CSAC22.2N
CSAC22.2N
CSA-C22 No,
CAN/CSA-Z3

CAN/CSA-Z5
Medical Gase

CAN/CSA-Z29
Compressed

ISO 5175-1, (

AANSI CHMC 2:19, Test methods for evaluating material compatibility’ i
ications — Polymers

ndard for Elastomeric composite hose and hose couplings for*conducting

dard for Thermoplastic hose and hose couplings for cahdlcting propane and 1
ries

b. 0.14, Industrial Control Equipment

D. 0.15, Adhesive Labels

286, Industrial Control Panels Ahd Assemblies

D5.5, Medical Gas Terminal:Units

s, Medical Vacuum) Medical Support Gases, and Anaesthetic Gas Scavenging

170-1, Terminal Units for Medical Gas Pipeline Systems — Part 1: Terminal Un
\edical'Gases, Vacuum, and Anaesthetic Gas Scavenging Systems

bas\welding equipment — Safety devices — Part 1: Devices incorporating a fla

h compressed

propane and

natural gas

B59, Anaesthetic and Respiratory Equipment — Low-Pressure Hose Assembli¢s for Use with

Systems

ts for Use with

me (flashback)

arrestor

ISO TR 15916, Basic considerations for the safety of hydrogen systems

NFPA 51, Standard for the Design and Installation of Oxygen-Fuel Gas Systems for Welding, Cutting, and
Allied Processes

NFPA 58, Liquefied Petroleum Gas Code

NFPA 99, Standard for Healthcare Facilities

NFC, Nationa

| Fire Code of Canada
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3 Types

3.1 Stationary manifolds are those which consist essentially of a wall- or floor-supported header provided
with fittings for connection of cylinders by means of leads. One or more permanently mounted regulators
serve to reduce and regulate the pressure of the gas from the cylinders to the point of consumption.

3.2 Portable manifolds are of two types:

a) In one type the gas passes from the connected cylinders through individual leads to a single
common coupler block, and from there through a single pressure-reducing regulator to the
consuming device.

b) Ina to the shutoff
valve df each cylinder. Gas from each cylinder passes through the coupler tee and joins the main
stream|flowing through a common line composed of leads joining coupler tee tg\.succgssive coupler
tee. Frpm there the gas passes through a single pressure-reducing regulator to the consuming
device

CONSTRUCT|ION
4 General

4.1 Cast iron and other castings having low tensile strengthhor low ductile characteristics shall not be
used in the copstruction of manifold parts handling gas at cylinder pressure.

4.2 Joints in|manifolds shall be made up using unions*or shall be threaded, welded, braged, or of the
socket type using a brazing alloy having a melting point exceeding 1000 °F (538 °C).

4.3 Gaskets shall not be used for making up,joints in the manifold.

4.4 Each manifold shall be designed“for attachment of one or more compressed-gas fegulators for
controlling the|pressure of the delivered-gas.

4.5 Manifoldg designed for.‘acetylene, fuel gases other than acetylene, and those |designed for
nonflammable| medical gases;-shall be provided with a back-flow check valve between each cylinder and
the header, cqupler blocker coupler tee to prevent the loss of gas from a bank of connected cylinders if
for any reason the pressure-relief device of an individual cylinder should activate and open or a lead is
severed. This check’valve shall be located in the cylinder lead connecting fitting on the heag@ler or coupler
block, or in the manifold end of the lead. Where portable manifolds are provided with coupler tees, the
check valve shall-be located in that portion of the tee connected to the shutoff valve of the cylinder.

4.6 Headers of stationary manifolds may be provided with a manual shutoff valve at each point where a
single or a pair of cylinders can be connected.

4.7 Each section of multiple-header type stationary manifolds shall be provided with section shutoff
valves to segregate from each other those sections designed to be operated alternately.

4.8 Headers of stationary manifolds shall be mounted on a supporting member, or the necessary
mounting plates or brackets for making an installation shall be furnished with each manifold.

4.9 Leads for making connections between cylinders and the manifold shall withstand the specified
design rupture strength of the manifold with which they are to be used and shall also withstand
manipulation under normal service conditions without kinking, splitting, or cracking.
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4.10 Caps or blind plugs provided to close unused cylinder-connecting openings in the manifold and
intended for occasional use shall be attached by lengths of chain.

4.11 Al manifolds and parts exposed to gas shall be free from grease, oil, dirt, or other foreign
substances.

4.12 Copper or copper-bearing alloys exceeding 65 % copper shall not be used in the construction of
acetylene-handling parts.

4.13 A decomposition flash arrester designed for use with high-pressure acetylene shall be installed
between each cylinder and the manifold and shall comply with the requirements in the following standards

as applicable:

a) For

b) For

4.14 Metal

aluminum allg
percentage o
435 psig (300

4.15 Piping
internal diams

4,16 Passaq
practicable, a

417 Each

assemblies fdq
These seal as

4.18 Manifo
designed for ¢

4.19 Manifo

CE Code-based installations, ISO 5175-1; and

NEC-based installations, UL 1357.

pbarts in contact with oxygen shall be stainless steel or nonferrous metal.
ys shall not be used for parts in contact with oxygen or oxygen enriched gas

D kPa) to the use pressure.

or tubing used in the construction of stationary;acetylene manifold headers
ter not greater than that of a nominal 1-1/4-inéh.double extra strong steel pipe

es in manifolds handling high-pressure’ acetylene shall be maintained
nd all unnecessary voids or spaces shall’be eliminated.

stationary acetylene manifold wshall be provided with one or more back-
r installation in the piping syistem on the discharge side of pressure-reduc
semblies may be of eitherthe hydraulic or the dry-seal type.

ds for nonflammable medical gases service shall be of the stationary multip
onnection of two(primary supply cylinders and secondary supply cylinders.

ds for nonflammable medical gases shall have a manually operated shutoff

on the high-piiessure side of each compressed-gas regulator.

5 Nonflamn

nable/Medical Gases Change-Over Device and Operating Alarm Control

Aluminum or
es, where the

oxygen exceeds 21 % by volume, on manifolds intended-to reduce a pressufe greater than

shall have an

as small as

pressure seal
ng regulators.

e header type

valve installed

5.1

Each nonflammable medical gas manifold shall include in its assembly a change-over device or

arrangement whereby the secondary supply is placed in service automatically as the primary supply
becomes exhausted. There shall be no interruption of the gas service during the change-over.

5.2 Each nonflammable medical gas manifold assembly shall include provision for connection of a
control which will actuate an operating alarm system when change-over from primary to secondary supply
has taken place.

6 Nonflammable Medical Gases Lead Couplings

6.1

Couplings on the cylinder end of leads of oxygen manifolds shall be designed for connection to the

standard cylinder valve outlet connection No. 540, Standard for Compressed Gas Cylinder Valve Outlet
and Inlet Connections, CGA V-1.
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6.2 Couplings on the cylinder end of leads of nitrous oxide manifolds shall be designed for connection to
the standard cylinder valve outlet connection No. 326, Standard for Compressed Gas Cylinder Valve
Outlet and Inlet Connections, CGA V-1.

7 Gauges

7.1
requirements i

n ANSI/CAN/UL/ULC 404.

Gauges for pressures of 1,000 psig (6.9 MPa) up to 5,000 psig (34.5 MPa) shall comply with the

7.2 Gauges for pressure under 1,000 psig (6.9 MPa) shall comply with the requirements in
ANSI/CAN/UL/ULC 252A.

8 LP-Gas Hose

8.1
a) For

b) For

LP-Gas hose shall comply with the requirements in the following standards, as applicab

CE Code-based installations: CSA 8.1 or CSA 8.3; and

NEC-based installations: UL 21 or UL 569.

9 Positive Shutoff Valves

9.1 An LPG
lever, handle,
comply with th

9.2 Compreg
like. The valve

10 LP-GasH
10.1 LP-Gas
11

11.1 Regulat

12 Quick Cg

manually operated positive shutoff valve shall be provided with an attached
or the like. The valve shall have a service préssure rating of 2.4 MPa (350 p
e requirements in ANSI/CAN/UL/ULC 125,

sed gas shutoff valves shall be provided with an attached hand wheel, lever,
shall comply with the requirements-in UL 1477.

Regulators

regulators shall comply with ANSI/CAN/UL 144, where applicable.

Regulatofrs

ors shall comply with the requirements in ANSI/CAN/UL/ULC 252, where appli

nnect.Coupling

le:

hand wheel,
sig) and shall

handle, or the

cable.

121

unless provided with a check valve in the manifold side of the coupling.

13 Station Inlets and Outlets

13.1

A LP-Gas manifold with a quick connect coupling hose assembly shall require a tool to uncouple it

Station inlets outlets shall comply with the requirements in the following standards, as applicable:

a) For CE Code-based installations: CAN/CSA-Z305.5 and/or CAN/CSA-Z9170-1; and

b) For NEC-based installations: UL 1331.
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14 Medical Hose Assemblies

141
applicable:

a) For

b) For

CE Code-based installations: CAN/CSA-Z5359; and

NEC-based installations: UL 1331.

15 Control Panels

15.1

conjunction
a) For

b) For

16 Hydrogen Material

16.1
hydrogen acg
and welding v

16.2 Materid
device, defor
deterioration

hydrogen difffises through these much easier thanh.through metals.

16.3 Dissim
or properly ag
with metal tu
commercial ¢

Note: A Technic|
Reference for Hyj

AIAA G

ASME H

Materiagls in contact with hydrogen shall be resistant to the ,action hydrogen emj

th the manitold, shall comply with the requirements in the following standarads,
CE Code-based installations: CSA-C22.2 No. 14 or CSA-C22 No. 286;.dnd

NEC-based installations: UL 508A

elerated fatigue. This shall include the surface finishing techniques (e.g., ele
hich may also introduce hydrogen into a metal, resdlting in accelerated embrit

Is and design shall be such that there will be, no significant change in the fun
Mation, or mechanical change in the device, and no harmful corrosion, d

Medical hose assemblies shall comply with the requirements in the following standards, as

Control panels which form a portion of manifold intended for nonflammable gases, either alone or in

as applicable:

rittlement and
ctro-polishing)
lement.

ctioning of the
eformation, or

of the materials. Additional consideration shall be made for nonmetallic materials since

lar metals in interconnecting. piping, tubing, fittings, and other components sh
dressed to prevent electralytic and/or galvanic corrosion. Metal fittings should
bing materials. If the use)of materials from different galvanic groups are U
brrosion mitigation methods shall be used.

bl Database for Hydregen Compatibility of Materials may be found at Sandia National Laj
Hrogen Compatibility-0f Materials. Additional guidance may be found in:

095A, Guidedo-Safety of Hydrogen and Hydrogen Systems

31.12Rydrogen Piping and Pipelines

CSA/AN

ANSI/CSA CHMC 1, Test methods for evaluating material compatibility in compressed hydrog

all be avoided,
be compatible
sed, standard

oratory Technical

en applications —

Metals

CSA/AM CSA/ANS| CHMC 2:19 Test methods for evaluating material compatibility in compressed hydrogen applications -
Polymers

ISOTR

15916, Basic considerations for the safety of hydrogen systems

16.4 The manufacturer shall provide documentation verifying the materials’ suitability including
consideration for such characteristics as permeability, creep, long-term aging, stress cracking, and
retention of mechanical properties as appropriate. Acceptable materials include stainless steels (304,
304L, 308, 316, 316L, 321, 347, or PH17-7, PH18-8), aluminum alloys, copper, and copper alloys.
Unacceptable materials include nickel, most nickel alloys, titanium alloys, gray iron, ductile iron, and

malleable cas

tiron.
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16.5 When the manufacturer is unable to provide conclusive evidence of the compatibility of all materials

in the hydroge

n gas stream, then the embrittlement test shall be performed.

PERFORMANCE

17 Hydrostatic Strength Test

171

17.11

General

The samples are to be connected to a source of hydrostatic pressure. A positive shut-off valve

and a pressure-measuring device are to be installed in the hydrostatic pressure supply piping. The

pressure-mea

suring device is to be installed in the piping between the shut-off valve and the

sample under

test.

17.1.2 Each
pressure mea

17.1.3 Thep
withstand rupt

17.2 Manifo

17.2.1  Manifi

pressure-measuring device shall be calibrated over the range that it is u
sured shall be not less than 20 % nor more than 80 % of the full-scate reading ¢

ressure shall be raised slowly to the required test pressure.and’held for at le
Lire or permanent deformation.

ds for acetylene

without rupture, a hydrostatically applied test pressure of 19,000 psig (69 MPa).

17.2.2 All ot
withstand, with
The samples s

her components of the manifold that are subjected to pressure during inten
out rupture or permanent deformatiofy; a hydrostatic pressure of 5 times the rg
hall be tested in the open position,and the outlets shall be sealed.

17.3 Acetylgne back-pressure seal assembly

17.3.1 Hydrg
applied test pr
not less than (

17.3.2 Each
valve to preve
pressure cond

pssure of 500 psig(3.4 MPa). Sheet steel used in the construction shall have
.053in (1.35 mm) (No. 16 MSG).

hydraulic\back-pressure seal assembly shall incorporate a mechanical ba

tion.

sed. The test
f the device.

ast 1 min and

blds, cylinder leads, and other parts handling acetylene at cylinder pressure shall withstand,

ded use shall
ted pressure.

ulic back-pressure ‘seal assemblies shall withstand, without rupture, a hydrostatically

A thickness of

ck-flow check

nt waterfrom the hydraulic chamber being forced into the manifold piping dinder a back-

17.3.3 Each hydraulic chamber shall be provided with a water-fill opening and a drain opening. Such

openings shall

be closed by threaded caps or plugs.

17.3.4 The effective depth of the water seal in the hydraulic chamber, and the volume of water in the

chamber, shal

17.3.5 Abac

| provide an effective seal.

k-pressure seal assembly shall be designed to provide flash-back protection.

17.3.6 A mechanical relief valve set to start to discharge at a pressure of not more than 21 psig (144.8
kPa), shall be provided on each back-pressure seal assembly. This relief shall be designed for mechanical

self-opening a

nd for connection of vent piping at the installation.
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17.4 Manifolds for oxygen

17.4.1 Manifolds, cylinder leads, and other parts handling oxygen at cylinder pressure shall withstand,
without rupture, a hydrostatically applied test pressure of 10,000 psig (69 MPa).

17.5 Manifolds for fuel gases other than acetylene

17.5.1 Manifolds, cylinder leads, and other parts handling fuel gases other than acetylene at cylinder
pressure shall withstand, without rupture, a hydrostatically applied test pressure of 10,000 psig (69 MPa)
or five times the maximum cylinder gas pressure at 70 °F (21.1 °C), whichever is the lesser, but in no case

less than 1,000 psig (6.9 MPa).

17.5.2 All other components of the manifold that are subjected to pressure during inter

|

withstand, wi
tested in the @

17.6 Manifa
17.6.1  Mani
without ruptur

cylinder gas

17.6.2 Al o

withstand, without rupture, a hydrostatic pressure of five times the rated pressure. The sa

tested in the @

17.7 LP-gag quick connect coupling leakage test

17.71 A LP|
Gas Quick Cq
pressure of 1,

Exception: Ad
components
Connection D

17.7.2 Two
connected to

hout rupture, a hydrostatic pressure of five times the rated pressure. The sa
pen position and the outlets shall be sealed. Permanent deformation is accept

Ids for nonflammable medical gases, nitrogen, carbon dioxide; air, and in

folds, cylinder leads, and other parts handling gas at cylinder pressure s
e, a hydrostatically applied test pressure of 10,000 psig (69 MPa) or five times
ressure at 70 °F (21.1 °C), whichever is the lesser.

her components of the manifold that are subjected to pressure during inter

pen position and the outlets shall be sealed»Permanent deformation is accept

Gas quick connect coupling attached to a LP-Gas hose, before being subjeq
nnect Coupling Endurance (Test, Section 18, shall withstand, without leakage
5 times the maximum rated pressure.

apters, fittings or,couplings that incorporate a CGA V-1 Standard Connection
shall comply with~the applicable requirements of the Standard for Adapters
evices for Portable LP-Gas Cylinder Assemblies, UL 2061.

samples_ Jof the LP-Gas quick connect coupling attached to a LP-Gas
a source of aerostatic pressure. A positive shutoff valve and a calibrated p

ded use shall
mples shall be
Able.

ert gases

nall withstand,
the maximum

ded use shall
mples shall be
able.

ted to the LP-
| an aerostatic

No. 791 or 810
and Cylinder

hose shall be
essure gauge

having a mini

mum pressure range of 1.5 times nor more than 2 times the test pressure are

to be installed

in the pressure-supply piping. The pressure gauge shall be installed in the piping between the shutoff

valve and the

sample.

17.7.3 While under the applied test pressure all joints and surfaces are to be examined for evidence of
leakage. This shall be done by submerging the sample in water or applying a soap-and-water solution or
other leak-detection solution to all the surfaces.

18 LP-Gas Quick Connect Coupling Endurance Test

18.1

when tested as specified in accordance with 18.2.

The quick connect coupling shall not become inoperative or have its corrosion protection impaired
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Exception: Adapters, fittings or couplings that incorporate a CGA V-1 Standard Connection No. 791 or 810
components shall comply with the applicable requirements of the Standard for Adapters and Cylinder
Connection Devices for Portable LP-Gas Cylinder Assemblies, UL 2061.

18.2 Two samples shall be tested. One end of the hose assembly with quick connect couplings shall be
connected to a source of aerostatic pressure and secured to a test stand. The mating part that is closed or
blocked is to be connected to the supply side of the assembly using forces and torques as appropriate to
make the connection. The assembly shall then be pressured to maximum rated pressure and released.
The mating part shall then be disconnected from the supply side using forces and torques as appropriate
to make the disconnection. This is one cycle. This shall be repeated for a total of 1,000 cycles. After the
endurance cycles, each sample shall comply with the LP-Gas Quick Connect Coupling Leakage Test,
Section 17.7. Then one sample shall comply with the Hydrostatic Test, Section 17 and the other sample
shall comply with the PullForce Test, Section 19.

19 Pull Forge Test

19.1 A LP-Gps quick connect coupling attached to a LP-Gas hose shall withstand the longjtudinal pull of
400 Ibf (1775 IN) without separating or becoming inoperative, when tested in.accordance withy 19.2.

Exception: Adgpters, fittings or couplings that incorporate a CGA V-1 Standard Connection No. 791 or 810
components ghall comply with the applicable requirements of the-Standard for Adapters|and Cylinder
Connection D¢vices for Portable LP-Gas Cylinder Assemblies, UL)2061.

19.2 The copnecting fitting on each end of the sample\is to be assembled with a ¢orresponding
companion paft and tightened. With the two parts connected together as intended in service, and one end
rigidly anchored, an axial load of 400 Ibf (1775 N) is to*be applied at a rate not in excess pf 600 Ibf/min
(2700 N/min).

20 Start-to-Discharge Test

20.1 The avgrage start-to-discharge pressure, as defined in 20.2, for a relief valve shall be|at least 75 %
but shall not exceed 110 % of the manufacturer’s setting.

20.2 To detegrmine complianee.with 20.1, three samples of the reseating relief device of gach pressure
rating are to Qe tested. Each*sample is to be connected to a source of oil-free air or nitrogen. With the
sample immerped in waterat a depth less than 1 in (25.4 mm) the pressure is to be gradually increased at
a rate of 25 pdi/min (1724 kPa/min) until bubbles start to appear. This start-to-discharge pregsure value is
to be recorded. The-pressure shall be increased to ensure unseating of the relief valve seat.|The pressure
is then to be gradually decreased until no more bubbles are noted. This reseat pressure yalue is to be
recorded. Thelreseat pressure value shall be 75 % or mare of the measured start-to-discharge pressure

value.

21 Moist Ammonia-Air Stress Cracking Test

21.1 After being subjected to the conditions described in 21.2 — 21.4, a brass part containing more than
15 % zinc shall:

a) Show no evidence of cracking, delamination, or degradation; or

b) Perform as intended when tested as described in 21.5.

21.2 One test sample of each size is to be subjected to the physical stresses normally imposed on or
within a part as the result of assembly with other components. Samples with female threads, intended to
be used for installing the product in the field are to have the threads engaged and tightened to the torque


https://ulnorm.com/api/?name=UL 407 2022.pdf

	Preface 
	INTRODUCTION 
	1 Scope 
	2 General 
	2.1  Components 
	2.2  Units of measurement 
	2.3  Reference publications 

	3 Types 

	CONSTRUCTION 
	4 General 
	5 Nonflammable Medical Gases Change-Over Device and Operating Alarm Control 
	6 Nonflammable Medical Gases Lead Couplings 
	7 Gauges 
	8 LP-Gas Hose 
	9 Positive Shutoff Valves 
	10 LP-Gas Regulators 
	11 Regulators 
	12 Quick Connect Coupling 
	13 Station Inlets and Outlets 
	14 Medical Hose Assemblies 
	15 Control Panels 
	16 Hydrogen Material 

	PERFORMANCE 
	17 Hydrostatic Strength Test 
	17.1  General 
	17.2  Manifolds for acetylene 
	17.3  Acetylene back-pressure seal assembly 
	17.4  Manifolds for oxygen 
	17.5  Manifolds for fuel gases other than acetylene 
	17.6  Manifolds for nonflammable medical gases, nitrogen, carbon dioxide, air, and inert gases 
	17.7  LP-gas quick connect coupling leakage test 

	18 LP-Gas Quick Connect Coupling Endurance Test 
	19 Pull Force Test 
	20 Start-to-Discharge Test 
	21 Moist Ammonia-Air Stress Cracking Test 
	22 Volume Change/Weight Loss of Rubber Parts 
	23 LP-Gas Compatibility Tests 
	24 Accelerated Aging of Rubber Parts 
	25 Accelerated Aging Test of Polymeric Parts 
	26 Low Temperature Test 
	27 Hydrogen Low Temperature Test 
	28 Embrittlement Test 

	MANUFACTURING AND PRODUCTION TESTS 
	29 General 
	30 Manifolds for Acetylene 
	31 Manifolds for Oxygen 

	MARKING AND INSTRUCTIONS 
	32 Marking 
	33 Installation and Operating Instructions 




