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ROOFS OVER HYDROGEN STORAGE SYSTEMS

Question

When are roofs allowed over compressed gas hydrogen storage systems?

Answer
Roofs are allowed over compressed gas hydrogen storage systems only under certain conditions.

Permanent American Society of Mechanical Engineers (ASME) or U.S. Department of Transportation (DOT)
storage vessels (hydrogen gas receivers) are not allowed to be located under a roof, unless all vent valves,
pressure relief valves, rupture disks, and other hydrogen vent lines are connected to a vent stack that is designed
and extended above the roof line in accordance with CGA G-5.5, Standard for Hydrogen Vent Systems [1].

All roofs shall have high point vents.

Tube trailers with individual pressure relief devices (PRDs) are not allowed to have any kind of roof over them
because the PRDs are not connected to a CGA G-5.5 approved vent stack that vents above the roof line [1].

The prohibition of roofs does not apply to hydrogen equipment enclosures as defined in NFPA 2, Hydrogen
Technologies Code [2]. These enclosures are self-contained and have venting systems. The prohibition of roofs
does not apply to cylinder storage under wall/roof combinations that comply with the weather protection require-
ments of section 6.7 of NFPA 2—2023 [2].

NOTE—AIl hydrogen storage requirements are now resident in NFPA 2 as of the 2023 edition and are no longer extracted
from NFPA 55.

Reasons

The concern in regards to roofs over hydrogen storage systems is that a hydrogen gas leak can accumulate
under the rooftop, ignite, and then explode. Such an incident took place killing the delivery vehicle driver and
causing extensive site damage. This incident demonstrates that even a small confinement of the hydrogen fire
can cause a detonation and pressure rise from the detonation resulting in injury to personnel and damage to
property.

NFPA 2—2023 requires that gas hydrogen systems be vented in accordance with CGA G-5.5. Chapter 7 of
NFPA 2—2023 regulates gas hydrogen storage systems: “7.1.16 GH» Venting Systems. Hydrogen-venting sys-
tems serving pressure relief devices discharging GH? to the atmosphere shall be in accordance with CGA G-5.5,
Hydrogen Vent Systems” [2].

Although the wording in Chapter 7 of NFPA 2—2023 speaks only to venting from PRDs, the intent is to apply
CGA G-5.5 to all vents. Chapter 8 of NFPA 2—2023 regulates liquid hydrogen storage systems and has the
following, more inclusive wording about hydrogen vents: “8.3.1.2.2.3 Hydrogen venting systems discharging to
the atmosphere shall be in accordance with CGA G-5.5, Hydrogen Vent Systems” [2].

CGA G-5.5—2021 has the following wording about the vent system, which is put into practice through the use of
vent stacks that dispose of hydrogen at an elevation above equipment and people: “5.1 Hydrogen discharges.
Discharges of gaseous hydrogen shall be disposed of through an engineered vent system. The gaseous hydro-
gen is discharged into the air at the exit of the vent system. The discharge may be either manually controlled or
by automatic control devices on the storage system. Typical system discharge devices include:

e purging of piping or components;

e manual vent valves;
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e pressure control devices such as back pressure regulators or control valves; and
e PRD activation.” [1].

These requirements apply to hydrogen vented from any source (liquid or gas hydrogen) and from any device
including manual valves, automatic valves, PRDs, or back pressure regulators.

The code requirements indicate that hydrogen should not be released directly to atmosphere and shall always
go to a vent stack where the final release is at an elevation above equipment and personnel.

A vent system that is designed in accordance with CGA G-5.5 will direct major releases of hydrogen from PRDs
and vent valves to a safe location above the roof and thus into free air [1]. Smaller leaks from fittings should be
minor in number and in size of release, therefore being small enough not to create a detonation underneath the
roof if vented at the high point.

References

Unless otherwise specified, the latest edition shall apply.

[1] G-5.5, Standard for Hydrogen Vent Systems, Compressed Gas Association. www.cganet.com

[2] NFPA 2, Hydrogen Technologies Code, National Fire Protection Association. www.nfpa.org

PLEASE NOTE:

The information contained in this document was obtained from sources believed to be reliable and is based on
technical information and experience currently available from members of the Compressed Gas Association, Inc. and
others. However, the Association or its members, jointly or severally, make no guarantee of the results and assume no
liability or responsibility in connection with the information or suggestions herein contained. Moreover, it should not be
assumed that every acceptable commodity grade, test or safety procedure or method, precaution, equipment or device
is contained within, or that abnormal or unusual circumstances may not warrant or suggest further requirements or
additional procedure.

This document is subject to periodic review, and users are cautioned to obtain the latest edition. The Association
invites comments and suggestions for consideration. In connection with such review, any such comments or sugges-
tions will be fully reviewed by the Association after giving the party, upon request, a reasonable opportunity to be heard.
Proposed changes may be submitted via the Internet at our web site, www.cganet.com.

This document should not be confused with federal, state, provincial, or municipal specifications or regulations;
insurance requirements; or national safety codes. While the Association recommends reference to or use of this docu-
ment by government agencies and others, this document is purely voluntary and not binding unless adopted by refer-
ence in regulations.

A listing of all publications, audiovisual programs, safety and technical bulletins, and safety posters is available via the
Internet at our website at www.cganet.com. For more information contact CGA at Phone: 703-788-2700, ext. 799.
E-mail: customerservice@cganet.com.
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