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SCC FOREWORD

National Standard of Canada

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

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

Accreditation services are provided by SCC to various customers, including product certifiers, testing laboratories,

and standards deve
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UL Standard for Safety for Pressure-Indicating Gauges for Compressed Gas Service, ANSI/CAN/UL/ULC

404

Ninth Edition,

Dated October 21, 2022

SUMMARY OF TOPICS

This new edition of UL/ULC 404 merges relevant content from ULC/ORD-C404 with ANSI/UL 404 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 April 29,

2022.

All rights res
transmitted in
without prior g

UL provides t
not limited to,

In no event
including losg
inability to us
possibility of
this Standard

Users of the

erved. No part of this publication may be reproduced, stored in a retrie
any form by any means, electronic, mechanical photocopying, recording
ermission of UL.

his Standard "as is" without warranty of any kind, either expressed or implied
the implied warranties of merchantability or fitness for any purpose.

vill UL be liable for any special, incidental, consequential, indirect or sim
of profits, lost savings, loss of data, or any othef\damages arising out of thé
e this Standard, even if UL or an authorized Ul representative has been
such damage. In no event shall UL's liability for'any damage ever exceed thg
regardless of the form of the claim.

electronic versions of UL's Standards for Safety agree to defend, indemnify

harmless from and against any loss, expense, liability, damage, claim, or judgment (includi

attorney's fe¢
Standard on t

S) resulting from any error or deviation introduced while purchaser is storing
he purchaser's computer system.

al system, or
or otherwise

, including but

ilar damages,
e use of or the
ndvised of the
price paid for

, and hold UL
ng reasonable
an electronic



https://ulnorm.com/api/?name=UL 404 2022.pdf

tr2 OCTOBER 21, 2022 - ANSI/CAN/UL/ULC404

No Text on This Page



https://ulnorm.com/api/?name=UL 404 2022.pdf

@ m\eﬁnan Nﬂlio,,a, -94,
o

O
@Q

OCTOBER 21, 2022

ANSI/UL 404-2022

ANSI/CAN/UL/ULC 404:2022

Standard for Pressure-Indicating Gauges for Compressed Gas Service

The first and second editions were titled High-Pressure Gas Gauges and the first edition Jwas
numbered UL 252(b).

THe third, fourth, fifth, sixth, seventh, and eighth editions were titled Gauges, Indicating\Pressure, for
Cgmpressed Gas Service.

First Edition — March, 1948
Second Edition — June, 1953
Third Edition — May, 1973
Fourth Edition — July, 1979
Fifth Edition — June, 1993
Sixth Edition — September,;1997
Seventh Edition — January, 2005
Eighth Edition — February, 2015

Ninth’Edition

October 21, 2022
This ANSI/UL Standard for Safety consists of the Ninth Edition.

The most recent designation of ANSI/UL 404 as an American National Standard
(ANSI) occurred ,on_October 21, 2022. ANSI approval for a standard does not
ntlude the CoverPage, Transmittal Pages, and Title Page.

The Departthent of Defense (DoD) has adopted UL 404 on October 3, 1994. The
publication-of revised pages or a new edition of this Standard will not invalidate the
DoD.adoption.

This standard has been designated as a National Standard of Canada (NSC) on
October 21, 2022.

COPYRIGHT © 2022 UNDERWRITERS LABORATORIES INC.
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Preface

This is the Ninth Edition of ANSI/CAN/UL/ULC 404, Standard for Pressure-Indicating Gauges for
Compressed Gas Service.

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.
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INTRODUCTION

1 Scope

1.1
type.

1.2

Indicating pressure gauges include:

This Standard covers minimum requirements for indicating pressure gauges of the elastic element

a) High pressure gauges employed in the high-pressure side of regulators or reducing valves used
on compressed gas containers or cylinders of oxygen, hydrogen, nitrogen, and other gases usually
have pressure ranges of 0 — 500, 0 — 1 000, 0 — 1 500, 0 — 2 000, 0 — 3 000, 0 — 4 000, 0 — 5 000, or

0-6
34,0

b) Diffi
maxini

1.3 For requ
MPa) or less|
252A.

2 Compongnts

2.1
requirements

2.2 A compq

a) Inv
produg

b)Iss

2.3 Acomp
use.

2.4 Specific
capabilities.

Except as indicated in 2.2, a component of a produét'covered by this standard shall c

D00 pounds per square inch (psi) (The related metric gauge ranges are app
-6.89,0—10.34,0-13.78, 0 — 20.68, 0 — 27.56, 0 — 34.47, or 0 — 41.36 MPa)

brential pressure gauges employed to measure the difference betwegen two pr|
um inlet pressure of 1 000 psig (6.89 MPa).

irements for gauges employed in the low side of regulators\with ranges of 1
refer to the Standard for Compressed Gas Regulator~Accessories, ANS

for that component.

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

blves a feature or characteristic not required in the application of the com
t covered by this standard,-or

iperseded by a requirement in this standard.

compoenents are incomplete in construction features or restricted in
Buch ‘components are intended for use only under limited conditions, su

temperatures

roximately 0 —
and

essures with a

DOO psig (6.89
/CAN/UL/ULC

pbmply with the

ponent in the

bnent shall be gsed in accordance with its rating established for the intended conditions of

performance
ch as certain

not)exceeding specified limits, and shall be used only under those specific con

ditions.

3 Units of Measurement

3.1

approximate information.

4 Reference Publications

4.1

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

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.

ANSI/AIAA G-

095A, Guide to Safety of Hydrogen and Hydrogen Systems
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ASME B31.12, Hydrogen Piping and Pipelines

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

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

CSA/AM ANS

ICSA CHMC 2 Test methods for evaluating material compatibility in compre

sed hydrogen

applications —
ISO TR 15916
ANSI/CAN/UL
CONSTRUCT]
5 Sizes

5.1 The nom
of the dial.

5.2 Thesize
6 Dials and

6.1 A dial sh
and numerals.

Polymers
, Basic considerations for the safety of hydrogen systems
ULC 252A, Compressed Gas Regulator Accessories

ON

inal size of a gauge shall be the inside diameter)of the case in inches measur

of a gauge shall be not less than 1.25.in(31.75 mm).
Pointers

all be produced in a mannerwhich will result in the dial having sharp lines fq

ed at the face

r graduations

6.2 A pointeff used on a resettable gauge shall be provided with a removable lens so that it can be reset
by the user without damage to-.the staff or pointer.

7 Windows

7.1 A window .shall be a transparent component that closes the front of the case. It shall b¢ heat-treated

d alaca of nelle—ar-d atranath nlata Ar chaoant) A

glass, laminat
8 Hydrogen

8.1

nlain-alac caoramareial—cina O
UgrasSS,prargraso (Cormheroran Syt O GOt oriC St gt pratCc— O SThic T T, O1

Material

lastic.

Materials in contact with hydrogen shall be resistant to the action hydrogen embrittlement and

hydrogen accelerated fatigue. This shall include the surface finishing techniques (e.g., electro-polishing)
and welding which may also introduce hydrogen into a metal, resulting in accelerated embrittiement.

8.2 Materials and design shall be such that there will be no significant change in the functioning of the
device, deformation, or mechanical change in the device, and no harmful corrosion, deformation, or
deterioration of the materials. Additional consideration shall be made for nonmetallic materials since
hydrogen diffuses through these much easier than through metals.

8.3 Dissimilar metals in interconnecting piping, tubing, fittings, and other components shall be avoided,
or properly addressed to prevent electrolytic and/or galvanic corrosion. Metal fittings should be compatible
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with metal tubing materials. If the use of materials from different galvanic groups are used, standard
commercial corrosion mitigation methods shall be used.

Note: A Technical Database for Hydrogen Compatibility of Materials may be found at Sandia National Laboratory Technical
Reference for Hydrogen Compatibility of Materials. Additional guidance may be found in:

* AIAA G-095A, Guide to Safety of Hydrogen and Hydrogen Systems
* ASME B31.12, Hydrogen Piping and Pipelines

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

* CS
hydrogen applications — Polymers

n compressed

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

8.4 The mgnufacturer shall provide documentation verifying the materials™ suitability| for hydrogen
service. Congiderations shall be given for such characteristics as permeability, creep, I0||Ig-term aging,
stress cracking, and retention of mechanical properties as appropriate. Acceptable materials include
stainless steels (304, 304L, 308, 316, 316L, 321, 347, PH17-7, or PH18-8), aluminum alloyls, copper, and
copper alloys| Unacceptable materials include nickel, most nickel@lloys, titanium alloys, gray iron, ductile
iron, and malleable cast iron.

8.5 When the manufacturer is unable to provide conclusive evidence of the compatibility pf all materials
in the hydrogén gas stream or does not use the acceptable materials listed in 8.4, then thel embrittliement
test shall be performed.

9 Graduatigns

9.1 The valdes of the minor, or smallest, graduations on the dial shall conform to those|designated in
Table 9.1.

Table 9.1
Value of graduations
Range, Graduations,
pgi (MPa) psi (kPa)
0 - %00 (0-3.44) Any (Any)
0- 1000 (0-6.89) Any (Any)
0- 1500 (0-10.34) 25 or 50 (172 or 345)
0-2000 (0-13.79) 50 or 100 (345 or 690)
0—3000 and above (0—20.69 and above) 100 or 200 (690 or 1379)
PERFORMANCE
10 General

10.1 Representative samples of each size and pressure range of pressure gauges are to be subjected to
the following tests.
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