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1910.103(a)
General -

1910. 103 (a)
A

1910.103(2)(1)
Definitions. As used in this section

1910. 103 (a) (1)
EZ, AETHEHAsNLbLDE LT

1910.103(a)(1D)Q)

Gaseous hydrogen system is one in which the hydrogen is delivered, stored
and discharged in the gaseous form to consumer's piping. The system includes
stationary or movable containers, pressure regulators, safety relief devices,
manifolds, interconnecting piping and controls. The system terminates at the
point where hydrogen at service pressure first enters the consumer's
distribution piping.

1910.103(a)(1)(i1)

Approved - Means, unless otherwise indicated, listed or approved by a
nationally recognized testing laboratory. Refer to § 1910.7 for definition of
nationally recognized testing laboratory.

1910.103(2)(1)(Gii)
Listed - See "approved".

1910.103(2)(1)(iv)
ASME - American Society of Mechanical Engineers.

1910.103(2)(1)(v)
DOT Specifications - Regulations of the Department of Transportation
published in 49 CFR Chapter 1.

1910. 103 (a) (1) (i)
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1910. 103 (a) (1) (i1)
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1910. 103 (a) (1) (1i1) &M,
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1910. 103 (a) (1) (iv)
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1910. 103 (a) (1) (v)

DOT Specifications — 49 CFR Chapter I |Z#8i#k &4 CTu2 &l oA




1910.103(a)(1)(vi)
DOT regulations - See § 1910.103 (a)(1)(v).

1910.103(a)(2)
Scope —

1910.103(a)(2)()
Gaseous hydrogen systems.

1910.103(a)(2)()(a)

Paragraph (b) of this section applies to the installation of gaseous hydrogen
systems on consumer premises where the hydrogen supply to the consumer
premises originates outside the consumer premises and is delivered by mobile
equipment.

1910.103(a)(2)®)(b)

Paragraph (b) of this section does not apply to gaseous hydrogen systems
having a total hydrogen content of less than 400 cubic feet, nor to hydrogen
manufacturing plants or other establishments operated by the hydrogen
supplier or his agent for the purpose of storing hydrogen and refilling portable
containers, trailers, mobile supply trucks, or tank cars.

1910. 103 (a) (1) (vi)
DOT #iHI-§ 1910. 103 (a) (1) (V) ZZMD Z &,

1910. 103 (a) (2)
B

1910. 103 (a) (2) (i)
TRPAF S X7 A

1910. 103 (a) (2) (i) (a)

AREO (b) HIX, HEBFBHA~DOKBMGENHEE B O/ TITO, BEikE
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na,

1910. 103 (a) (2) (i) (b)
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1910.103(2)(2)(i1)
Liquefied hydrogen systems.

1910. 103 (a) (2) (ii)
BAEARF R T A

1910.103(a)(2)(D)(a)
Paragraph (c) of this section applies to the installation of liquefied hydrogen
systems on consumer premises.

1910.103(a)(2)(i1)(b)

Paragraph (c) of this section does not apply to liquefied hydrogen portable
containers of less than 150 liters (39.63 gallons) capacity; nor to liquefied
hydrogen manufacturing plants or other establishments operated by the
hydrogen supplier or his agent for the sole purpose of storing liquefied

1910. 103 (a) (2) (ii) (a)
ALk (o) HIX, HBEEMRICBIT DHILKEV AT LOFREIZEHA IS,

1910. 103 (a) (2) (ii) (b)
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hydrogen and refilling portable containers, trailers, mobile supply trucks, or
tank cars.

1910.103(b)

1910. 103 (b)

Gaseous hydrogen systems - TRRAFE R T A
1910.103(b)(1) 1910. 103 (b) (1)
Design - 3
1910.103()(1G) 1910. 103 (b) (1) (i)
Containers. I

1910.103(b)(1)()(a)
Hydrogen containers shall comply with one of the following:

1910.103(M)(DD(a)(1)
Designed, constructed, and tested in accordance with appropriate
requirements of ASME Boiler and Pressure Vessel Code, section VIII -
Unfired Pressure Vessels - 1968, which is incorporated by reference as
specified in § 1910.6.

1910.103(0) (DD (a)(2)
Designed, constructed, tested and maintained in accordance with U.S.
Department of Transportation Specifications and Regulations.

1910.103(b)(1 () (b)
Permanently installed containers shall be provided with substantial
noncombustible supports on firm noncombustible foundations.

1910.103(b)(1)(D)(c)

Each portable container shall be legibly marked with the name "Hydrogen" in
accordance with the marking requirements set forth in § 1910.253(b)(1)(i).
Each manifolded hydrogen supply unit shall be legibly marked with the name
"Hydrogen" or a legend such as "This unit contains hydrogen."

1910. 103 (b) (1) (i) (a)
KERLL, LTFOWTFncEETH2b0ET5

1910. 103 (b) (1) (i) (a) (1)
ASME 7R A T — « [ENRSa— R, &2 > a o VIIT-FEBREETE 1) 75551968 DiiE )
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1910. 103 (b) (1) (i) (a) (2)
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1910. 103 (b) (1) (i) (b)
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1910. 103 (b) (1) (i) (e)
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1910.103(b)(1) (1)

Safety relief devices.

1910.103(0)(1)GD(a)

Hydrogen containers shall be equipped with safety relief devices as required
by the ASME Boiler and Pressure Vessel Code, section VIII Unfired Pressure
Vessels, 1968 or the DOT Specifications and Regulations under which the
container is fabricated.

1910.103(b)(1)GD)(b)

Safety relief devices shall be arranged to discharge upward and unobstructed
to the open air in such a manner as to prevent any impingement of escaping
gas upon the container, adjacent structure or personnel. This requirement
does not apply to DOT Specification containers having an internal volume of
2 cubic feet or less.

1910.103(b)(1)(G)(c)

Safety relief devices or vent piping shall be designed or located so that
moisture cannot collect and freeze in a manner which would interfere with
proper operation of the device.

1910. 103 (b) (1) (ii)

) J—THE

1910. 103 (b) (1) (ii) (a)

KERBT . ASMERA T — « [EHEBEa— R, v 7> g VI HEBREEE HRE
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1910. 103 (b) (1) (ii) (b)
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1910. 103 (b) (1) (ii) (c)
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1910.103(b)(1)(Gii)
Piping, tubing, and fittings.

1910. 103 (b) (1) (iii)
B Fa— T RO

1910.103(b)(1)(Gii)(a)

Piping, tubing, and fittings shall be suitable for hydrogen service and for the
pressures and temperatures involved. Cast iron pipe and fittings shall not be
used.

1910.103(0)(1)(iD)(b)

Piping and tubing shall conform to section 2 - “Industrial Gas and Air Piping”
- Code for Pressure Piping, ANSI B31.1-1967 with addenda B31.1-1969, which
1s incorporated by reference as specified in § 1910.6.

1910.103(b)(1)(ii)(c)
Joints in piping and tubing may be made by welding or brazing or by use of
flanged, threaded, socket, or compression fittings. Gaskets and thread

1910. 103 (b) (1) (ii1) (a)
B, T a—7 ROETRIL, KBV —EALROEETHEEEEICHELZD
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1910. 103 (b) (1) (iii) (b)
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1910. 103 (b) (1) (iii) (c)
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sealants shall be suitable for hydrogen service.

| ME AFEF—ERCHELELD LT 5,

1910.103(b)(1)(iv)
Equipment assembly.

1910. 103 (b) (1) (iv)
BEEDR AT T

1910.103(b)(1)Gv)(a)
Valves, gauges, regulators, and other accessories shall be suitable for
hydrogen service.

1910.103(b)(1)Gv)(b)
Installation of hydrogen systems shall be supervised by personnel familiar
with proper practices with reference to their construction and use.

1910.103(b)(1)Gv)(c)

Storage containers, piping, valves, regulating equipment, and other
accessories shall be readily accessible, and shall be protected against physical
damage and against tampering.

1910.103(b)(1)Gv)(d)
Cabinets or housings containing hydrogen control or operating equipment
shall be adequately ventilated.

1910.103(b)(1)Gv)(e)
Each mobile hydrogen supply unit used as part of a hydrogen system shall be
adequately secured to prevent movement.

1910.103(b)(1)Gv)(D)
Mobile hydrogen supply units shall be electrically bonded to the system before
discharging hydrogen.

1910. 103 (b) (1) (iv) (a)
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1910. 103 (b) (1) (iv) (b)
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1910. 103 (b) (1) (iv) (c)
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1910. 103 (b) (1) (iv) (d)
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1910. 103 (b) (1) (iv) (e)
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1910. 103 (b) (1) (iv) (f)
BERKFMGEE L, KFZ2PEHT I AT ACELAICHASND L
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1910.103(b)(1)(v)
Marking. The hydrogen storage location shall be permanently placarded as
follows: “HYDROGEN - FLAMMABLE GAS - NO SMOKING - NO OPEN

1910. 103 (b) (1) (v)
Fon, KEORFEGATIZIL, HAIIKRD L5 2E#HRE2F 205035
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FLAMES,” or equivalent.

1910.103(b)(1)(vi)
Testing. After installations, all piping, tubing, and fittings shall be tested and
proved hydrogen gas tight at maximum operating pressure.

1910.103(b) (1) (vi)
A, HE%, TRTORE., Fa—7 KOMFITRBR S, aREHET
KB AKEBENDP A SN D bD LT D,

1910.103(0)(2)

1910. 103 (b) (2)

Location - 2
1910.103(b)(2)(4) 1910. 103 (b) (2) (i)
General. —f

1910.103(b)(2)(1)(a)
The system shall be located so that it is readily accessible to delivery
equipment and to authorized personnel.

1910.103(b)(2)(D)(b)
Systems shall be located above ground.

1910.103(0b)(2)()(c)
Systems shall not be located beneath electric power lines.

1910.103(b)(2) (D)
Systems shall not be located close to flammable liquid piping or piping of other
flammable gases.

1910.103(b)(2)()(e)

Systems near above ground flammable liquid storage shall be located on
ground higher than the flammable liquid storage except when dikes, diversion
curbs, grading, or separating solid walls are used to prevent accumulation of
flammable liquids under the system.

1910. 103 (b) (2) (i) (a)
VAT A, BRSO SNTEENES T VB ATE L L) ICEE
Ehabmet 5,

1910. 103 (b) (2) (i) (b)
VAT AT EICERETASLDET S,

1910. 103 (b) (2) (i) (c)
VAT AFIEBERO FICRE LTI LR WED ET 5,

1910. 103 (b) (2) (1) (d)

Wb DET 5,

1910.103()(2) @) (e)
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1910.103(0)(2) (i)
Specific requirements.

1910. 103 (b) (2) (ii)
B0 ERFEIE

1910.103(0)(2)G1)(a)

1910. 103 (b) (2) (i1) (a)




The location of a system, as determined by the maximum total contained
volume of hydrogen, shall be in the order of preference as indicated by Roman
numerals in Table H-1.

IKBEDORRKEAREICL > TIREESND VAT LONMNEL, £ H-1 On—<#
TORINDELIALIZHED D ET 5,




Table H-1(Z& H-1)

Nature of location

GRETDOHE)

Size of hydrogen system

(RKRVAT LDOKRE )

Less than 3,000 CF

(3,000 3257 4 — RELTF)

3,000 CF to 15,000 CF

(3,000 AL FI71—hERBZ.
15,000 3L 5 24—kLLTF)

In excess of 15,000 CF

(15,000 3L A 71—hZEHBZ
%)

Outdoors (E4}) I IDI. CERMERFEE : BHA

)
In a separate building (JR3Z L7z H) I1 11 IL.
In a special room (R¢RI72¥0EDPIER) III III Not permitted.

(RFFH)

Inside buildings not in a special room and exposed |IV Not permitted Not permitted.
to other occupancies

(RFFHT) (REFTT)

(RFRIZLS DRYNE T, fOEEE DB ICfh 5

iAm)




1910.103(b)(2)(iD)(b)

The minimum distance in feet from a hydrogen system of indicated capacity
located outdoors, in separate buildings or in special rooms to any specified
outdoor exposure shall be in accordance with Table H-2.

1910.103(b)(2)(iD)(c)
The distances in Table H-2 Items 1 and 3 to 10 inclusive do not apply where
protective structures such as adequate fire walls are located between the

system and the exposure.

1910. 103 (b) (2) (i1) (b)
BEAN MSL L2 SUTRBIENIC o 2 KRB RO KE L AT L, HHE
SNIEBINIS BEE CTORMBRE (74— F) 13, RE2IZHKES bD LT D,

1910. 103 (b) (2) (ii) (c)
FH2F 1 HEEOE IENGE 10 HE TOMRBHIT., BUepikEED X 9 7ol
FEEN VAT LA EIZKBEEDOMIZH I LEIITEH SN WL D ET 5,
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Table H-2(3& H-2)

Type of outdoor exposure

(BIMI BOXISY)

Size of hydrogen system

(KBVAT LDOKRE )

Less than 3,000 CF

3,000 CF to 15,000

In excess of

CF 15, 000 CF
(3,000 32 /57 4 — b
EAF) (3,000 Z#B % . (15,000 325 7 4
15,000 7 4 — L | —F2BZ 5, )
)
1. Building or structure Wood frame construction' 10 25 50
(1. B IiEEY) (REE R
Heavy timber, noncombustible or |0 10 225
ordinary construction'
(BEEAM., RRMEISUIEE O
ey - WE 1)
Fire—resistive construction' 0 0 0

11




(Mt kA 1)

2. Wall openings Not above any part of a system 10 10 10
(2. BBIOER) (AT LDEDESS LY S LT
72, )
Above any part of a system 25 25 25
(VAT LDEDES LY H L)
3. Flammable liquids above ground. 0 to 1,000 gallons 10 25 25
In excess of 1,000 gallons 25 50 50
(3. Hi_ETORARMIRAE)
(0~1,000 &= >
1,000 Fa %@z 5, )
4. Flammable liquids below ground = 0 |Tank 10 10 10
to 1,000 gallons Vent or fill opening of tank 25 25 25

(4. T ORI E - 0~1,000 =
V)

C e

&7 QPR A XIIFEEA)
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5. Flammable liquids below ground — in | Tank 20 20 20
excess of 1,000 gallons. Vent or fill opening of tank 25 25 25
(5. HITF ORRMHEE - 1,000 Huy | (Fr7
ZBZD5HD)
Z v 7 QPR O XIFED)
6. Flammable gas storage, either high |0 to 15,000 CF capacity 10 25 25
pressure or low pressure. In excess of 15,000 CF capacity 25 50 50

(6. BESIIMEED AT X DRT
=9

(BE 0~15,000 3L 574—F)

15,000 AL 51— E&dBZ 5, )

7. Oxygen storage

(7. BRRHTIER)

12,000 3L 5 74— CF or less*

(

(12,000 3257 4 — FELUF : BIE
4)

More than 12,000 CF®

(12,000 3257 4 — h2#B X
5o )

13




8. Fast burning solids such as ordinary lumber, excelsior or paper 50 50 50

(8. FBDOARM, =7 ENTA—)V, DX D RBRBEDFENEK)

9. Slow burning solids such as heavy timber or coal 25 25 25
9. BOWAMXIIBARO LS 7%, BEOBVERE)

10. Open flames and other sources of ignition 25 25 25
(10. B E O DOl E KIR)

11.Air compressor intakes or inlets to ventilating or air-conditioning 50 50 50

equipment

(11. =7 a7y P —DRKR A XIIHTHE L < 13ZEFss 0% E A)

12. Concentration of people® 25 50 50

(12. ANDEH : I 3)

14




(BE)

1 Refer to NFPA No. 220 Standard Types of Building Construction for
definitions of various types of construction. (1969 Ed.)

2 But not less than one-half the height of adjacent side wall of the structure.

3 In congested areas such as offices, lunchrooms, locker rooms, time-clock
areas.

4 Refer to NFPA No. 51, gas systems for welding and cutting (1969).

5 Refer to NFPA No. 566, bulk oxygen systems at consumer sites (1969).

2. LAFFEILC,)  No.220

(1969 #-hi)

1 FFEEOERIC OV TR, NFPA (7 2 U BBk
Standard Types of Building Construction ZZ&MD Z &,

2 7272, HEYOBET AMEEOE SO 250D 1 2 FE SRV

3 AT 4R, FGUFN—h, ayH—Ib—Lh BEALTOY TV T DL
BMEEL- )T
4 NFPA No.51. EEEROWIMIFHHN A A7 A (1969 4E) 25RO L,

5 NFPA No. 566,
Lo

WEBICBIT ALV BES 2T 5 (1969 4E) B0 =

1910.103(b)(2) (D)
Hydrogen systems of less than 3,000 CF when located inside buildings and
exposed to other occupancies shall be situated in the building so that the

1910. 103 (b) (2) (ii) (d)
30%@(j@74%%)$ﬁ®mﬁvz?Aﬁ@%W
CXLENDHEBIE. VAT ANRLUTOL IR D LD

ICREE S, R ER
ICEPNICRRE S D

system will be as follows: ’6 DETDH
1910.103(b)(2) G)(d)(1) 1910. 103 (b) (2) (ii) (d) (1)
In an adequately ventilated area as in paragraph (b)(3)(ii)(b) of this section. | AIH (b) (3) (ii) M IZH B X H 2. +ICBE SN KIkN

1910.103(b)(2)GD(d)(2)
Twenty feet from stored flammable materials or oxidizing gases.

1910.103(b)(2)(i)(d)(3)
Twenty-five feet from open flames, ordinary electrical equipment or other
sources of ignition.

1910.103(b)(2)G)(d)(4)

Twenty-five feet from concentrations of people.

1910.103(0)(2)G)(d)(5)

Fifty feet from intakes of ventilation or air-conditioning equipment and air

1910. 103 (b) (2) (ii) (d) (2)
PR AT AIAME - SRR EME T A 05 20 7 ¢ — b O FfEfE

1910. 103 (b) (2) (ii) (d) (3)
R SEE DB S T DM OIE KPR 25 7 4 — |
1910. 103 (b) (2) (ii) (d) (4)

ANDOERT BHGHTNG 26 7 4 — b

1910. 103 (b) (2) (ii) (d) (5)
AT ZE R S OV ZE A O R D 025 50 7 ¢ — b
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compressors.

1910.103(b)(2)()(d)(6)
Fifty feet from other flammable gas storage.

1910.103(b)(2)GD(d)(7)
Protected against damage or injury due to falling objects or working activity
in the area.

1910.103(b)(2)(i)(d)(8)

More than one system of 3,000 CF or less may be installed in the same room,
provided the systems are separated by at least 50 feet. Each such system shall
meet all of the requirements of this paragraph.

1910. 103 (b) (2) (ii) (d) (6)
Z OO AR B Z BTN S 50 7 4 — K

1910. 103 (b) (2) (i1) (d) (7)
WEM T ZF O TCOEEFEINC L 2BEXIIEENLRESATND Z
L,

1910. 103 (b) (2) (ii) (d) (8)
3,000CF LA F D> AT i, W7pd bt 50 7 ¢ — ML CUWIUE, [ CEVRIC
BERETDHENTED, TOXI VAT NIENET N, AEDOTXTO
B AT b DT 5,

1910.103(b)(3)
Design consideration at specific locations -

1910. 103 (b) (3)
FEEDLZHTIC BT 3R DB

1910.103()(3)(1)
Outdoor locations.

1910.103(b)(3)()(a)
Where protective walls or roofs are provided, they shall be constructed of
noncombustible materials.

1910.103(b)(3)()(b)
Where the enclosing sides adjoin each other, the area shall be properly
ventilated.

1910.103(b)(3)()(c)
Electrical equipment within 15 feet shall be in accordance with subpart S of
this part.

1910. 103 (b) (3) (i)
BN DT

1910. 103 (b) (3) (i) (a)
PRAERE N IR AR T 25515, FMAEOMEICEET 2D &35,

1910. 103 (b) (3) (i) (b)
FHEAIE 3 BERE L TV D856, FOXRBII#ETICHEAR IS LD LT 5,

1910. 103 (b) (3) (i) (c)

15 7 4 — PN D EZK
%,

fild, ROV 78—k (HIE) s /> bos+

1910.103(b)(3)(Gi)

| 910. 103 (b) (3) (ii)
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Separate buildings.

Bl D&Y

1910.103(b)(3)(iD)(a)

Separate buildings shall be built of at least noncombustible construction.
Windows and doors shall be located so as to be readily accessible in case of
emergency. Windows shall be of glass or plastic in metal frames.

1910.103(b)(3) (i) (b)

Adequate ventilation to the outdoors shall be provided. Inlet openings shall
be located near the floor in exterior walls only. Outlet openings shall be
located at the high point of the room in exterior walls or roof. Inlet and outlet
openings shall each have minimum total area of one (1) square foot per 1,000
cubic feet of room volume. Discharge from outlet openings shall be directed or
conducted to a safe location.

1910.103(0)(3)(iD)(c)

Explosion venting shall be provided in exterior walls or roof only. The venting
area shall be equal to not less than 1 square foot per 30 cubic feet of room
volume and may consist of any one or any combination of the following: Walls
of light, noncombustible material, preferably single thickness, single strength
glass; lightly fastened hatch covers; lightly fastened swinging doors in exterior
walls opening outward; lightly fastened walls or roof designed to relieve at a
maximum pressure of 25 pounds per square foot.

1910.103(b)(3)()(d)
There shall be no sources of ignition from open flames, electrical equipment,
or heating equipment.

1910.103()(3)(ii)(e)
Electrical equipment shall be in accordance with subpart S of this part for
Class I, Division 2 locations.

1910.103(0)(3) (@)
Heating, if provided, shall be by steam, hot water, or other indirect means.

1910. 103 (b) (3) (ii) (a)

MNE UL, Diel E L RREORETCE ORI LD ET D, BEOR
TiX, BERFICAEGIZT 78R () CTExHEH5BEINDIBDOLET S,
T BHD T T AL T FAF v 78T 80T 5,
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TeN

1910. 103 (b) (3) (ii) (b)

BASNOH oMK AT b0 LT 5, AAB DL, ABEDRMITIZO 2%
BTo2b0ET5, OO DM, FBESUIEBROENOBEWALEIZFH T
HH0ETH, NABROEEOHABROEIXZENEI., BEOEF 1,000 5
TA4—MIOEFRIEK 1 EHF7 4 — FMOREMEEZATL2bD LT 5, HEHANLD
OPEHIX, BeGTicmT bns o, XFFHEEINL LD LT 5,

1910. 103 (b) (3) (ii) (c)

R AR I, AEEIIREIBICOAZT A b0 L5, BRmEL. HED
RE30NF 74— MI2E 1 ¥ F7 44— A EEL, LFOWT I 1 DT
MAGDOETHRINDI LD LT 0 BEORBRME (TXUTHERE, HiR
JEH T A) OBE ; B BT STy F 38— SMANCEE < AMBED#E < [HE S
NTmAAL 7 RT 5 B EE SNBSS TERIT, 1 BF 7 4 — FY4720 &Kk
25 R ROESTHRKT 2 L ICRE SN TWDH D ET 5,

1910. 103 (b) (3) (ii) (d)
Bk, BEXEE. BEEERNLORKEN D> IR LRV ED LT 5,

1910. 103 (b) (3) (ii) (e)
BRMEEE, 7T A 1, T4V ay 2 OLFATICOW TR, AROT 73—k
GHEER) S IZE2> b 35,

1910. 103 (b) (3) (i1) (F)
R 2 a4+ 2858015, B, BAXIIZDOMOB#ER 2 FERICEI 2D LT
60
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1910.103(b)(3)(ii)

1910. 103 (b) (3) (ii1)

Special rooms. FEBIZE
1910.103(b)(3)(iii) 1910. 103 (b) (3) (iii)
Special rooms. FEFIZE

1910.103(b)(3)(iid)(a)

Floor, walls, and ceiling shall have a fire-resistance rating of at least 2 hours.
Walls or partitions shall be continuous from floor to ceiling and shall be
securely anchored. At least one wall shall be an exterior wall. Openings to
other parts of the building shall not be permitted. Windows and doors shall
be in exterior walls and shall be located so as to be readily accessible in case
of emergency. Windows shall be of glass or plastic in metal frames.

1910.103(b)(3)(ii)(b)
Ventilation shall be as provided in paragraph (b)(3)Gi)(b) of this section.

1910.103(b)(3)(Gid)(c)
Explosion venting shall be as provided in paragraph (b)(3)(i1)(c) of this section.

1910.103(b)(3)Gi(d)
There shall be no sources of ignition from open flames, electrical equipment,
or heating equipment.

1910.103(b)(3)(iii)(e)
Electrical equipment shall be in accordance with the requirements of subpart
S of this part for Class I, Division 2 locations.

1910.103()(3)Gid)(#)
Heating, if provided, shall be by steam, hot water, or indirect means.

1910. 103 (b) (3) (iii) (a)

R, BEROKIFITDR LY 2 RREOMKEREET L O LT 5, BEX (I
IV IIRMN O RAETHEREL, Lo EEEINTWHDIHEDET D, Dl
b —DODEEIAEEL T HEDET D, BMOMOE S ~DOF AEITFE D bl
RNHL DO LTS, BEONRTIIAEEICERT, BRARKICEGICT 7 BATES X
HNIRBETALOLT D, BB T L —AIHTANT T T AT vy HlL 3
HHDET 5,

-
—

1910. 103 (b) (3) (iii) (b)
B, ARifi(h) 3) (i) WICHET LBV E T500ET5,

1910. 103 (b) (3) (iii) (c)
FEAEA L M, ARHI(D) B) (i1) HEOBMEIZLD2 D ET D,

1910. 103 (b) (3) (ii1) (d)
Bk, BARELS IR EREE D OFKIENH > T b2 nb D & T 5,

1910. 103 (b) (3) (ii1) (e)
BLRIE, 772 1. T4EVar 2 OFFICHET REOY 78—~ (4

#E) S DESRFIHICNE D bD LT 5,

1910. 103 (b) (3) (ii1) ()
B & Befit 3~ 535503,

J=
7R

BRI e TR LD b D LT 5,

1910.103(b)(4)
Operating instructions. For installations which require any operation of
equipment by the user, legible instructions shall be maintained at operating

1910. 103 (b) (4)
RBFHE, (N LD B ORI E LI LT BRI, BRI #i
RTVRAEERET SO LT B,
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locations.

1910.103(b)(5)

Maintenance. The equipment and functioning of each charged gaseous
hydrogen system shall be maintained in a safe operating condition in
accordance with the requirements of this section. The area within 15 feet of
any hydrogen container shall be kept free of dry vegetation and combustible
material.

1910. 103 (b) (5)

RF, KFEAT ARAKFE L AT L OFE K OBEREIT, AREiOBERFIHIZHE -
T, BRERIREIZHER SN2 b D L 95, KERG:ND 156 74— MUKW
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1910.103(c)
Liquefied hydrogen systems

1910.103(c)(1)

1910.103(c)
BHEARF R T4

1910.103(c)(1)

Design - 3
1910.103() (1)) 1910.103(c) (1) (i)
Containers. Zeaa

1910.103(c)(D)(a)

Hydrogen containers shall comply with the following: Storage containers shall
be designed, constructed, and tested in accordance with appropriate
requirements of the ASME Boiler and Pressure Vessel Code, section VIII -
Unfired Pressure Vessels (1968) or applicable provisions of API Standard 620,
Recommended Rules for Design and Construction of Large, Welded, Low-
Pressure Storage Tanks, Second Edition (June 1963) and appendix R (April
1965), which is incorporated by reference as specified in § 1910.6.

1910.103(c)(1)()(b)
Portable containers shall be designed, constructed and tested in accordance
with DOT Specifications and Regulations.

1910.103(c)(1)(i)

Supports. Permanently installed containers shall be provided with
substantial noncombustible supports securely anchored on firm
noncombustible foundations. Steel supports in excess of 18 inches in height

1910. 103 (c) (1) (1) (a)

KEZERZZ, LTI b LT 5 0 IFEA%1X. ASME Boiler and
Pressure Vessel Code, Section VIII - Unfired Pressure Vessels (1968) ( ASME 7R
AT ENRBa—F, ®BZ v a v VIII-FEREEE DA% (1968 45) it API
Standard 620, Recommended Rules for Design and Construction of Large
Welded, Low-Pressure Storage Tanks, Second Edition (API (7" A U 7l
D) HKE 620 TRIUPEHEURIERTR S o 7 OGO I BT 2 HESHRRA] ) 28
2 i) (1963 4F 6 H) KOSk R (1965 4 4 A) O ZRZEIRITHE > TRRER, ik
KOS5 bDET 5,

1910. 103 (c) (1) (i) (b)
ARSI, DOT GEFREE) O R OJRANCHE > Tkat, @k & ONER
ENHbDET S,

1910. 103 (c) (1) (ii)
T, EAMICERE SN D REE. BERARRIEOEBIZL -0 EEE SN
7. FEENRARREO XA M2 AbDLT5, EIN 18 A4 v F 22 HHHEk
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shall be protected with a protective coating having a 2-hour fire-resistance
rating.

1910.103(c)(1)(iid)
Marking. Each container shall be legibly marked to indicate “LIQUEFIED
HYDROGEN - FLAMMABLE GAS.”

Y R— M, 2 BEOMAMEZA T oRki#Ea—T 4 7 TRET LD LT
E)o

1910. 103 (c) (1) (iii)
v—F 7, BEREHNL, THRACKFE R T R B R,
fFFssDLT %,

AT OT— %

1910.103(c)(1)(iv)
Safety relief devices.

1910. 103 (c) (1) (iv)
2P Y — TR

1910.103()(1)Gv)(a)

1910.103(c)(1)(v)(a)(1)

Stationary liquefied hydrogen containers shall be equipped with safety relief
devices sized in accordance with CGA Pamphlet S-1, part 3, Safety Relief
Device Standards for Compressed Gas Storage Containers, which 1is
incorporated by reference as specified in § 1910.6.

1910.103(c)(1)(v)(a)(2)

Portable liquefied hydrogen containers complying with the U.S. Department
of Transportation Regulations shall be equipped with safety relief devices as
required in the U.S. Department of Transportation Specifications and
Regulations. Safety relief devices shall be sized in accordance with the
requirements of CGA Pamphlet S-1, Safety Relief Device Standards, part 1,
Compressed Gas Cylinders and part 2, Cargo and Portable Tank Containers.

1910.103(c)(1)Gv)(b)

Safety relief devices shall be arranged to discharge unobstructed to the
outdoors and in such a manner as to prevent impingement of escaping liquid
or gas upon the container, adjacent structures or personnel. See paragraph
(©)(2)G)(®) of this section for venting of safety relief devices in special locations.

1910. 103 (c) (1) (iv) (a)

1910. 103 (c) (1) (iv) (a) (1)
EBERIFEAKRBRINT, CGAS 7Ly RS-, 2S— 3 (538, MG A
BARMDERY ) —7HEEBE (BRICED 1910.6 IZHEIND L 5 ITHAIA
FND,) IS THA X (KEX) DINTEZLERV ) —THEBEHEZDHD
LT 5,

1910. 103 (c) (1) (iv) (a) (2)
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1910. 103 (c) (1) (iv) (b)
) U — 73 EIT, Ra. BT OED A L I ABIZIRHT 2RI 0T
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1910.103(c)(1)Gv)(c)

Safety relief devices or vent piping shall be designed or located so that
moisture cannot collect and freeze in a manner which would interfere with
proper operation of the device.

1910.103(c)(1)Gv)(d)
Safety relief devices shall be provided in piping wherever liquefied hydrogen
could be trapped between closures.

1910. 103 (c) (1) (iv) (c)
ZARY Y — 7 EE I NEE R, EEOBE U REEN 2 15 D X O 7B Tk
SN EST-VEFELTZD LAWK ICREFI IR E SN LD ET 5,

1910. 103 (c) (1) (iv) (d)
WALKZERHEOBICEA CIAD D e O & HEE 12X, Z2Y) ) — 74k
BEERTDHIHDET D,

1910.103(c)(1)(v)
Piping, tubing, and fittings.

1910. 103 (c) (1) (v)
5, Fo— TR NEF

1910.103(c)(D)(v)(a)

Piping, tubing, and fittings and gasket and thread sealants shall be suitable
for hydrogen service at the pressures and temperatures involved.
Consideration shall be given to the thermal expansion and contraction of
piping systems when exposed to temperature fluctuations of ambient to
liquefied hydrogen temperatures.

1910.103()(1)(v)(b)

Gaseous hydrogen piping and tubing (above —20 °F.) shall conform to the
applicable sections of Pressure Piping section 2 - Industrial Gas and Air
Piping, ANSI B31.1-1967 with addenda B31.1-1969. Design of liquefied
hydrogen or cold (—20 °F. or below) gas piping shall use Petroleum Refinery
Piping ANSI B31.3-1966 or Refrigeration Piping ANSI B31.5-1966 with
addenda B31.5a-1968 as a guide, which are incorporated by reference as
specified in § 1910.6.

1910.103()(1)(W)(c)
Joints in piping and tubing shall preferably be made by welding or brazing;
flanged, threaded, socket, or suitable compression fittings may be used.

1910.103(c)(D()(d)

Means shall be provided to minimize exposure of personnel to piping
operating at low temperatures and to prevent air condensate from contacting
piping, structural members, and surfaces not suitable for cryogenic

1910. 103 (c) (1) (v) (a)

filE, Fa—7, P HR7y FERORCILY—F > NI, #HSHDED
EONRECOKEFRICELZLDOTHD L0 LT 5, BBIRENSIR{LKTHE
L E COREETCE b ENTHAEOEE > 2T LOBEE L QI % Z 8
THLDET D,

1910. 103 (c) (1) (v) (b)

HAPKBRER NF 2—7 (=20 ° F LAE) 1%, ANSI (7 A U H [EFHHEWH
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IR (=20 ° F BAR) A ARLE OF%EHE, 1910.6 HIIHE I LTS L 9 IZH ]
WX VHHIOAEN D, A RIEE ANST B31. 3-1966 XA HALE ANST B31. 5-
1966 % OMifii& B31. 5a-1968 = H A K& LT+ b0 L9 5,

1910.103(c)(1)(¥)(c)
Bl M OF 2 — 7 DS IE., BEIAIITTICE->TITI 2 EnREE LV
DETDH, 77T, %Y. Vi FITEURERETFAEA LTS v,

1910. 103 (c) (1) (v) (d)
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B R N OWREIR 28 S 72 WRMEICHEMT 502 < FREZRITHH 0
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temperatures. Only those insulating materials which are rated nonburning in
accordance with ASTM Procedures D1692-68, which is incorporated by
reference as specified in § 1910.6, may be used. Other protective means may
be used to protect personnel. The insulation shall be designed to have a vapor-
tight seal in the outer covering to prevent the condensation of air and
subsequent oxygen enrichment within the insulation. The insulation material
and outside shield shall also be of adequate design to prevent attrition of the
insulation due to normal operating conditions.

1910.103(c)(D)(v)(e)

Uninsulated piping and equipment which operate at liquefied-hydrogen
temperature shall not be installed above asphalt surfaces or other combustible
materials in order to prevent contact of liquid air with such materials. Drip
pans may be installed under uninsulated piping and equipment to retain and
vaporize condensed liquid air.

LT %, 1910. 6 HilCHLE STV D ASTM FIIE D1692-68 (21t > THRBMETH 5
Rl SN B O EFHT L Z N TE D, AEEEET DI
REFEEZMHLTD LW, WiEWFiX, EROEHE & ZUTHE D Bt N o g
FIRME AL T2l IMUDOPBICARE > —AnbH b Lo ICRE s b
DET 5,

Fo. WiE LMD > — v R EIE, B O SIS X D WEW OTEREE B
TTOIZHEYRERFTCTHH b D & T 5,

1910. 103 (c) (1) (v) (e)

WAL K F O TrEEN 3 2 FEMERALE K OWESRIZ, 7 A 7 7L M &Em UTZ D
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1910.103(c)(1)(vD)
Equipment assembly.

1910.103(c) (1) (vi)
BEGF DR T,

1910.103(c)(1)(vi)(a)
Valves, gauges, regulators, and other accessories shall be suitable for liquefied
hydrogen service and for the pressures and temperatures involved.

1910.103(c)(1)(vi)(b)

Installation of liquefied hydrogen systems shall be supervised by personnel
familiar with proper practices and with reference to their construction and
use.

1910.103(c)(1)(vi)(c)

Storage containers, piping, valves, regulating equipment, and other
accessories shall be readily accessible and shall be protected against physical
damage and against tampering. A shutoff valve shall be located in liquid
product withdrawal lines as close to the container as practical. On containers
of over 2,000 gallons capacity, this shutoff valve shall be of the remote control
type with no connections, flanges, or other appurtenances (other than a

1910. 103 (c) (1) (vi) (a)
SNVT =Y X a2 L= OO B, mbKFES—E AL
BETHENEREICHELZEDOTHL LD ET 5,

1910. 103 (c) (1) (vi) (b)
WALKFZ L AT L O E L, WYREITICHE L, £ OfEE & OME 515 %2 3
MLTEERICL>TEBEINDI LD ET D,

1910. 103 (c) (1) (vi) (c)
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5, BE 2,000 oL EBR5RGOEE. OB ITEREIE S 7L
L. T & NE AR g & OBEGERN I OFLE 121X, BEfeil, 77 2, ZOfo

22




welded manual shutoff valve) allowed in the piping between the shutoff valve
and 1ts connection to the inner container.

1910.103(c) (D (v)(d)
Cabinets or housings containing hydrogen control equipment shall be
ventilated to prevent any accumulation of hydrogen gas.

g dh (RS- FENERT R 2R <) T oha2nbo 45,

1910. 103 (c) (1) (vi) (d)
IKEHIEEZR Z T Dy By B UGN Y7 (S 0) 1%, KkFE
HANEB L W) IckKEnsbn45%,

1910.103(c)(1)(vii)
Testing.

1910. 103 (c) (1) (vii)
g

1910.103(c)(1)(vii)(a)
After installation, all field-erected piping shall be tested and proved hydrogen
gas-tight at operating pressure and temperature.

1910.103(c)(1)(vid) (b)

Containers if out of service in excess of 1 year shall be inspected and tested as
outlined in (a) of this subdivision. The safety relief devices shall be checked to
determine if they are operable and properly set.

1910. 103 (c) (1) (vii) (a)
RE%, BSREORE LT NTRER L, #HES K ONEE TKET A LB
FIEHENA LD LT 5,

1910. 103 (c) (1) (vii) (b)

I 2 THEHASNTOWARNWERIZ, ZOMEO@ICEH A TWD LD
2, mELARBRINLI D ET D, B2V Y —T7AHENMER AIRE TR
ESNNTWAENEINETF v/ TH5LDLETDH,

1910.103(c)(1)(viii)
Liquefied hydrogen vaporizers.

1910. 103 (c) (1) (viii)
BeAbAFE A7

1910.103(c)(1)(viii)(a)
The vaporizer shall be anchored and its connecting piping shall be sufficiently
flexible to provide for the effect of expansion and contraction due to
temperature changes.

1910.103(c)(1)(viii) (b)
The vaporizer and its piping shall be adequately protected on the hydrogen
and heating media sections with safety relief devices.

1910.103(c)(1)(viii)(c)
Heat used in a liquefied hydrogen vaporizer shall be indirectly supplied
utilizing media such as air, steam, water, or water solutions.

1910. 103 (c) (1) (viii) (a)
SALSHIEE S, OFREE 1TIRE 20 X B ifED
RN DD LT D,
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1910. 103 (c) (1) (viii) (b)
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1910. 103 (c) (1) (viii) (e)
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1910.103(c)(1)(viid)(d)

A low temperature shutoff switch shall be provided in the vaporizer discharge
piping to prevent flow of liquefied hydrogen in the event of the loss of the heat
source.

1910. 103 (c) (1) (viii) (d)
BRDSHER LT B ALK F OB 2P IEd 5 720 Kb g HBLE [T KIE
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1910.103(c)(1)(ix)
Electrical systems.

1910. 103 (c) (1) (ix)
EBART

1910.103(c)(1)(ix)(a)

Electrical wiring and equipment located within 3 feet of a point where
connections are regularly made and disconnected, shall be in accordance with
subpart S of this part, for Class I, Group B, Division 1 locations.

1910.103(c)(1)(x)(b)

Except as provided in (a) of this subdivision, electrical wiring, and equipment
located within 25 feet of a point where connections are regularly made and
disconnected or within 25 feet of a liquid hydrogen storage container, shall be
in accordance with subpart S of this part, for Class I, Group B, Division 2
locations. When equipment approved for class I, group B atmospheres is not
commercially available, the equipment may be —

1910.103(c)(1)(x)(b)(1)
Purged or ventilated in accordance with NFPA No. 496-1967, Standard for
Purged Enclosures for Electrical Equipment in Hazardous Locations,

1910.103(c)(1)(ix)(b)(2)
Intrinsically safe, or

1910.103(c)(1)(x)(b)(3)

Approved for Class I, Group C atmospheres. This requirement does not apply
to electrical equipment which is installed on mobile supply trucks or tank cars
from which the storage container is filled.

1910. 103 (c) (1) (ix) (a)
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1910. 103 (c¢) (1) (ix) (b)
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1910.103(c)(1)(x)
Bonding and grounding. The liquefied hydrogen container and associated
piping shall be electrically bonded and grounded.

1910. 103 (c) (1) (x)
FEER OVBEH, WAl /KB R# O BERL S 1L, EXMICHEA S, EEn T
WAHHLDET 5,

1910.103(c)(2)

Location of liquefied hydrogen storage -
1910.103(c)(2)(1)

General requirements.

1910. 103 (c) (2)

BIEAKFE DR PT
1910. 103 (c) (2) (i)

—MREKRFE

1910.103(c)(2)(D(a)
The storage containers shall be located so that they are readily accessible to
mobile supply equipment at ground level and to authorized personnel.

1910.103(c)(2)(1)(b)
The containers shall not be exposed by electric power lines, flammable liquid
lines, flammable gas lines, or lines carrying oxidizing materials.

1910.103(c)(2)(D)(c)

When locating liquified hydrogen storage containers near above-ground
flammable liquid storage or liquid oxygen storage, it is advisable to locate the
liquefied hydrogen container on ground higher than flammable liquid storage
or liquid oxygen storage.

1910.103(c)(2))(d)

Where it is necessary to locate the liquefied hydrogen container on ground
that is level with or lower than adjacent flammable liquid storage or liquid
oxygen storage, suitable protective means shall be taken (such as by diking,
diversion curbs, grading), with respect to the adjacent flammable liquid
storage or liquid oxygen storage, to prevent accumulation of liquids within 50
feet of the liquefied hydrogen container.

1910.103(c)(2)(D)(e)

Storage sites shall be fenced and posted to prevent entrance by unauthorized
personnel. Sites shall also be placarded as follows: “Liquefied Hydrogen -
Flammable Gas - No Smoking - No Open Flames.”

1910. 103 (c) (2) (i) (a)
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1910. 103 (c) (2) (i) (b)
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1910.103(c)(2) D) (@)

If liquified hydrogen is located in (as specified in Table H-3) a separate
building, in a special room, or inside buildings when not in a special room and
exposed to other occupancies, containers shall have the safety relief devices
vented unobstructed to the outdoors at a minimum elevation of 25 feet above
grade to a safe location as required in paragraph (c)(1)Gv)(b) of this section.

1910. 103 (c) (2) (i) (F)

WAL KFEDN (& H-3 THRE S ) AL L2y, Bl == 3R == T2 < ftho
FBERICILENILGEICBWTEYNICRE SND & X1E, BaRiL, KH
(e) (1) (iv) (b) TERIN D LRI E T, &INES 256 7 4 — FOREIMHE
56D PRSNDLREMHEEBZHA DD LT 5,

1910.103(c)(2)(i)
Specific requirements.

1910. 103 (c) (2) (ii)
R 32 BERFE

1910.103(c)(2)(iD)(a)

The location of liquefied hydrogen storage, as determined by the maximum
total quantity of liquified hydrogen, shall be in the order of preference as
indicated by Roman numerals in the following Table H-3

1910. 103 (c) (2) (i) (a)
WAL KFE DR KRB EIZ K U IRE SN DL KEOITESATX, LFDOFR H-3 @
10— T TRINDEENIZED D ET D,
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Table H-3 - Maximum Total Quantity of Liquefied Hydrogen Storage Permitted

= H-3-FF Al SN ALK BT D B KR &

Nature of location

(HFOER)

Size of hydrogen storage (capacity in gallons)

(KEFEFBORBE(BE:HOYV))

(ﬁ%gffﬁt%}? 7 7.'7“.0_‘/=3 785 L)wikJL (é/_% gﬁ_z__(;o ))

39.63 (150 liters) to 50 51 to 300 301 to 600 In excess of 600
(600 ZEBZ 5. )
Outdoors I I I I
(B5h)
In a separate building II II II Not permitted.
(BIDEEY) (FEFA])
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In a special room I I Not permitted |Do. (FHExZ L &
B8, XEEL, )

(FFRIZER) (ANEF )

Inside buildings not in a special room and exposed to IV Not permitted | ...... do Do.

other occupancies

Note: This table does not apply to the storage in dewars of the type generally used in laboratories for experimental purposes.

E: ZoRIT, FRETERANOLLO —REH SND Z A TOT 2 U = TOREITITHEH S 72,

1910.103(c)(2)(i1) (b)
The minimum distance in feet from liquefied hydrogen systems of
indicated storage capacity located outdoors, in a separate building,

or in a special room to any specified exposure shall be in
accordance with Table H-4.

1910. 103 (c) (2) (ii) (b)

A BIBOOIFERE IR E SN IPERA B R SV KRE S AT L)y
b, BESNTIXKBETOR/NEEE (74— F) X, RHAESI LD LT
}:)o
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Table H-4 - Minimum Distance (Feet) From Liquefied Hydrogen Systems to Exposure—1 ,2

# H-4- b AB I AT A0 LI BECOREERE (70— F) —HE1L, 2

Type of exposure

(X< BEOER)

Liquefied hydrogen storage (capacity in gallons)

(BALARITER (R : TwuY)

39.63 (150 liters) to

3,501 to 15,000

15,001 to 30,000

3,500
1 Fire—resistive building and fire walls® 5 3] 3]
(1 THAKEEEY K OBhKEE : JITE 3)
2 Noncombustible building® 25 50 75
(2 TREZEY - HIE 3)
3 Other buildings® 50 75 100

(3 £DfDEY) : HIVE 3)
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4. Wall openings, air-compressor intakes, inlets for air-conditioning or |75 75 75
ventilating equipment

(4. BROL, T7a0TLy—0R&A 0O, ZRXIFBKRFEDR

=.0)

5. Flammable liquids (above ground and vent or fill openings if below 50 75 100
ground) (see 513 and 514)

(5. FIRERE (M ERUHMTOBZEEBROX(EFIED) (513 RV

514 ZH8)

6. Between stationary liquefied hydrogen containers 5 5 5
(6. EERXNFKIL KEBRIFDRE)

7. Flammable gas storage 50 75 100
(7. AT BAME T A D ETIER)

8. Liquid oxygen storage and other oxidizers (see 513 and 514) 100 100 100

(8. RABRZITBRUVUZDMDELEHEI (513 BT 514 SH])
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9. Combustible solids

(9. AIPATEEIK)

20 75 100

10. Open flames, smoking and welding

(10. BRA ., BUE R WA H)

20 o0 20

11. Concentrations of people

(1. NDEH)

75 75 75

(P 2 )

1 The distance in Nos. 2, 3, 5, 7, 9, and 12 in Table H-4 may be reduced where
protective structures, such as firewalls equal to height of top of the container,
to safeguard the liquefied hydrogen storage system, are located between the
liquefied hydrogen storage installation and the exposure.

1 ALK FATE R & X< FEE OMIC, Bes LB S I LWAEBED X H
7o, WAL K BITER R AR T AT D OREMN & 5855 FH-4 D No. 2, 3.
5. 7. 9 KON 12 OFREfIIENEIT D Z &N TE 5,

2 Where protective structures are provided, ventilation and confinement of
product should be considered. The 5-foot distance in Nos. 1 and 6 facilitates
maintenance and enhances ventilation.

2 REBENFITON TV AGE, JEOBRANE O UIADEEBRETRETH
5o No.1 ZU'No.6 D5 7 4 — FOHEEX, AT F U AERSITL, HBREMRE
T 5,

3 Refer to Standard Types of Building Construction, NFPA No. 220-1969 for
definitions of various types of construction.
In congested areas such as offices, lunchrooms, locker rooms, time-clock areas.

3 RER RS A TOEFRITOWVTIL, NFPA No. 220-1969 @ [Standard Types
of Building Construction] (B#EER DIEHERX) 2SO &,

T4 A, TUFN—A, vy H—)—h, AA LTI T DL R
ME L 7= XN,
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1910.103(c)(2)(ii)

Handling of liquefied hydrogen inside buildings other than separate buildings
and special rooms. Portable liquefied hydrogen containers of 50 gallons or less
capacity as permitted in Table H-3 and in compliance with subdivision (G)(f) of
this subparagraph when housed inside buildings not located in a special room
and exposed to other occupancies shall comply with the following minimum
requirements:

1910. 103 (c) (2) (iii)

BT OMERIZE LIS DB T DALk FE DR,

FH-3 THAI S, K5 0) (OIZHE- 7o 5 50 A 1 2 LU T O iR LK SR A
aa iy, FERIELISAOBHNIZINE S, Mo 5AXKIIC S b SN 5a1F, B
TORAREFITHED Z &

1910.103(c)(2)(iid)(a)
Be located 20 feet from flammable liquids and readily combustible materials
such as excelsior or paper.

1910.103(c)(2)(iiD)(b)
Be located 25 feet from ordinary electrical equipment and other sources of
ignition including process or analytical equipment.

1910.103(c)(2)(iid)(c)
Be located 25 feet from concentrations of people.

1910.103(c)(2)(iii)(d)
Be located 50 feet from intakes of ventilation and air-conditioning equipment
or intakes of compressors.

1910.103(c)(2)(iii)(e)
Be located 50 feet from storage of other flammable-gases or storage of
oxidizing gases.

1910.103(c)(2)GiD (@)
Containers shall be protected against damage or injury due to falling objects
or work activity in the area.

1910.103(c)(2)(Gii)(g)
Containers shall be firmly secured and stored in an upright position.

1910. 103 (c) (2) (iii) (a)
ABRVER AR Sy Y= 7 & Lo A — )V ATHRD K 5 7R Gy E D 20 7 ¢ — BB
NG ET S 2 L,

1910. 103 (c) (2) (iii) (b)
T OESME M O v AR AT TR & & T F DD I KNS 25 7
4 — FOGATICRETH Z &,

1910. 103 (c) (2) (ii1) (¢)
ANBELTWDIGETNG 256 7 4 — MENTZIGATICRET S Z &,

1910. 103 (c) (2) (iii) (d)
P N ORI O R D T a v 7Ly — DR A0S 50 7 ¢ — Mg
ST IET 5 Z &,

1910. 103 (c) (2) (iii) (e)
Z DD RIERIE T A D R XA X EME T A DRTIERAT D5 50 7 ¢ — ML= 3
FHCERET 5 2 &,

1910. 103 (c) (2) (iii) (f)
RET, T XTZ O COEEIC L 2HBERS L IIEENGIRET D Z
(I:o

1910. 103 (c) (2) (iii) (g)
ReT Loy EEEL, EI LZREETRET D Z &,
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1910.103(c)(2)(iiD)(h)
Welding or cutting operations, and smoking shall be prohibited while
hydrogen is in the room.

1910.103(c)(2)(iiD (@)

The area shall be adequately ventilated. Safety relief devices on the
containers shall be vented directly outdoors or to a suitable hood. See
paragraphs (c)(1)(iv)(b) and (c)(2)(G)(#) of this section.

1910. 103 (c) (2) (iii) (h)
IKFPENICH DRIE, WESUIUIBHER L OBYEZ 2R LT b D & 5,

1910. 103 (c) (2) (iii) (i)

ZOXRBITH B[R ENDI DO LT, FRaOE2) ) —7HEE T, BER
AT 2 7 — RlicBR s b 35, KECE 1) Gy) b) RO
(c) (2) () (NTEZHDOZ &,

1910.103(c)(3)
Design considerations at specific locations -

1910. 103 (c) (3)
FFEEDLPTIZ 1] B5RG FDEEFE

1910.103(c)(3)(1)
Outdoor locations.

1910. 103 (c) (3) (i)
B DT

1910.103(c)(3)()(a)

Outdoor location shall mean outside of any building or structure, and includes
locations under a weather shelter or canopy provided such locations are not
enclosed by more than two walls set at right angles and are provided with
vent-space between the walls and vented roof or canopy.

1910.103(c)(3)(D)(b)
Roadways and yard surfaces located below liquefied hydrogen piping, from
which liquid air may drip, shall be constructed of noncombustible materials.

1910.103()(3)(D)(c)

If protective walls are provided, they shall be constructed of noncombustible
materials and in accordance with the provisions of paragraph (c)(3)(i)(a) of
this section.

1910.103(c)(3)(D)(d)
Electrical wiring and equipment shall comply with paragraph (c)(1)(ix) (a) and
(b) of this section.

1910.103(c)(3) (@ (e)
Adequate lighting shall be provided for nighttime transfer operation.

1910. 103 (c) (3) (i) (a)

BANOLT X, B UIREEY ORNZEWR L, EfICKRESNTZ 2 DLk
DOEETHENTE LT, BELHMKINTZBRXITIKRE L OMICHRRAL— AR
RHTONTVWDLHEEICRY, vV =2 2 L —NIREO TFTOBRFRZ2E5LH
DET5H,

1910. 103 (c) (3) (i) (b)
WALKFEE O FITALE L. I BB ZERATE T 2 ARt & 518 K &
OEHEIL, RREMEICHEREIND D LT 5,

1910. 103 (c) (3) (i) (c)
PHFERE 2 32T DAL, RIRMENT, AHi(e) (3) (1) (a) DHEIZHE > THELET
HHDET D,

1910. 103 (c) (3) (i) (d)
TR L VBRI, A (o) (1) (ix) (@) LOMIZHEI D &5,

1910. 103 (c) (3) (1) (e)
HE OB EEREITIT, oA ZRMtT 280 L35,

33




1910.103(c)(3)(i1)
Separate buildings.

1910.103(c) (3) (i1)

Bl D&Y
1910.103(c)(3)(Gi)(a) 1910.103(c) (3) (ii) (a)
Separate buildings shall be of light noncombustible construction on a | Js7 L7-8Mit. EENARETHLO FICBWARBREOEE TELNLTHD H O

substantial frame. Walls and roofs shall be lightly fastened and designed to
relieve at a maximum internal pressure of 25 pounds per square foot.
Windows shall be of shatterproof glass or plastic in metal frames. Doors shall
be located in such a manner that they will be readily accessible to personnel
In an emergency.

1910.103(c)(3)(D)(b)

Adequate ventilation to the outdoors shall be provided. Inlet openings shall
be located near the floor level in exterior walls only. Outlet openings shall be
located at the high point of the room in exterior walls or roof. Both the inlet
and outlet vent openings shall have a minimum total area of 1 square foot per
1,000 cubic feet of room volume. Discharge from outlet openings shall be
directed or conducted to a safe location.

1910.103(c)(3)(i1)(c)
There shall be no sources of ignition.

1910.103(c)(3)(i)(d)

Electrical wiring and equipment shall comply with paragraphs (c)(1)(ix) (a)
and (b) of this section except that the provisions of paragraph (c)(1)(ix)(b) of
this section shall apply to all electrical wiring and equipment in the separate
building.

1910.103(@)(3)(i1)(e)
Heating, if provided, shall be by steam, hot water, or other indirect means.

L%, BERUBHRITECEESN, 1 FHT7 44— MIHD&E 256 R FOREK
WETHHBRIND L ORFISNDIbDETDH, BT, @7 L —LITHRER) 1L
HIANET T AFy 7-ETHEDETDH, FTIE, BRFFICEENESIC
T RATEDL LI RNMEICHREST DD LT D,

1910. 103 (c) (3) (ii) (b)

BHA~OF ik mgit T o b0 &35, AN DEIX, SMEOKREFITIC
DHFEETDHEDOET 5, JeinIE, SBEUIEBOENO @S OALEIZERT D
LbOLTH, AOKOH O OmT oMK IX, HEOFFE 1,000 257 4 — K
WZOEHIK 1 FH 74— bOREMBEAETL2H0LT 5, O OHEH
WX, BEBRGFINIZIT bNnd ., IFEINI O LT 5,

1910. 103 (c) (3) (ii) (c)
FKFENH > IR DRV E D ET 5,

1910. 103 (c) (3) (ii) (d)

EARBRR L O R X, AR () (1) (ix) (@ KT OBHEIZEI b LT 5, 7
L. AHile) (1) (ix) () HOBUEIL, BIBOT X TOELKBARS L OG5 H
TH5HLDET D,

1910. 103 (c) (3) (ii) (e)
B w2 5561%. 8%,
%,

IR ST E DO 2 FERICE D b D LT

1910.103(c)(3)(ii)
Special rooms.

1910. 103 (c) (3) (iii)
I
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1910.103(c)(3) (i) (a)

Floors, walls, and ceilings shall have a fire resistance rating of at least 2
hours. Walls or partitions shall be continuous from floor to ceiling and shall
be securely anchored. At least one wall shall be an exterior wall. Openings to
other parts of the building shall not be permitted. Windows and doors shall
be in exterior walls and doors shall be located in such a manner that they will
be accessible in an emergency. Windows shall be of shatterproof glass or
plastic in metal frames.

1910.103(c)(3)(iiD) (b)
Ventilation shall be as provided in paragraph (c)(3)(ii)(b) of this section.

1910.103(c)(3) (i1 (c)

Explosion venting shall be provided in exterior walls or roof only. The venting
area shall be equal to not less than 1 square foot per 30 cubic feet of room
volume and may consist of any one or any combination of the following: Walls
of light noncombustible material; lightly fastened hatch covers; lightly
fastened swinging doors opening outward in exterior walls; lightly fastened
walls or roofs designed to relieve at a maximum pressure of 25 pounds per
square foot.

1910.103(c)(3)(ii)(d)
There shall be no sources of ignition.

1910.103(c)(3)(iii)(e)

Electrical wiring and equipment shall comply with paragraph (c¢)(1)(ix) (a) and
(b) of this section except that the provision of paragraph (c)(1)ix)(b) of this
section shall apply to all electrical wiring and equipment in the special room.

1910.103(c)(3)Gid)(#)
Heating, if provided, shall be steam, hot water, or by other indirect means.

1910. 103 (c) (3) (iii) (a)

K. BE KT, A b 2 B omMAkEREFET L0 LT 5, BEIME
VIR RAFETHERE L TBY, Lo EEESNTWHWDLILDET S,
Dl L —ODBEINEEL T D LD LT D, BMOMOERy ~DB D ILER
OoNRENEDET D, BEORRTIIAEBEIZEITHLDE L, RTIXRERC
T REATELEIICEHET DI OOET S, BITREPGIET T AT T T AF
v 7T, SRR T L—ATRITNER LRV ED LTS,

1910. 103 (c) (3) (iii) (b)
B, A ) ) (i) WICHETHEBVOLD LT 5,

1910. 103 (c) (3) (iii) (c)

JERE R T, AMEXIIBRIBICOAZIT DD &5, KmEX, HED
RHE30ONIF 74— MIOE 1 EHF 74— R EEL, LTV 1 DT
MARDOETHEREINDI LD LTS BEORBRMEFCTE 728, &EES
Ny Fhn— ABEOHMINCHA KBS BESNTAAL 7 KT 1 FhH7
4= MIZOE K 25 Ry ROE 2N L DTG Sz < EE S - BE
XITER,

1910. 103 (c) (3) (ii1) (d)
DRV s e N A B AN VAR NP R

1910. 103 (c) (3) (ii1) (e)
BRI N VBRI, ATHGCE) (1) (x) @Q XM ICHEI b E+5, 7272
L. ARIE(c) (1) (ix) (b) DMEIL. FBIEN DT X TOEZXMAGRE M OVE XL

HWHT 2D LT 5,

1910. 103 (c) (3) (ii1) ()
BEENRE SN TWAEAIT., R, EAIIEOMOMBERN2FEICELD b
DETDH,

1910.103(c)(4)

| 1910. 103 (c) (4)
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Operating instructions -

RRHITE

1910.103(c)(4)()

Written instructions. For installation which require any operation of
equipment by the user, legible instructions shall be maintained at operating
locations.

1910.103(c)(4) (i)
Attendant. A qualified person shall be in attendance at all times while the
mobile hydrogen supply unit is being unloaded.

1910.103(c)(4)(ii1)
Security. Each mobile liquefied hydrogen supply unit used as part of a
hydrogen system shall be adequately secured to prevent movement.

1910.103(c)(4)(iv)
Grounding. The mobile liquefied hydrogen supply unit shall be grounded for
static electricity.

1910. 103 (c) (4) (i)
HEorg TORMEFEATO2HICLDMEBORIEEZ LT LT 53OV T
L, BEGETICH AT W EEZREET 200 LT 5,

1910. 103 (c) (4) (ii)
VAR, BEIROKFE IG5
25D ET 5,

ERAREAS L STV DI WCHEREDNBLD

1910. 103 (c) (4) (iii)
LR, ) ﬁ/XTA@*%kLTﬁﬁéﬂéﬁﬁﬁf@mﬁ 2
X, BEHABGIET 579 lméﬂﬁiﬂiﬁ%&w%@kﬁéo

4

1910. 103 (c) (4) (iv)
#, B KSRGS E
DEFD,

X, BEKOT-OICEM L2 ITIE R S0

1910.103(c)(5)

Maintenance. The equipment and functioning of each charged liquefied
hydrogen system shall be maintained in a safe operating condition in
accordance with the requirements of this section. Weeds or similar
combustibles shall not be permitted within 25 feet of any liquefied hydrogen
equipment.

1910. 103 (c) (5)

RF, BT HWALKFE > AT L O K OBREIT, AE O ZRFIHITHE -
T, BRMERREBICHER SN LD LT 5, ILKBEENS 26 74— b
DINIZHER SOIRIBR D R 2 BV TR B0 b D &35,

[39 FR 23502, June 27, 1974, as amended at 43 FR 49746, Oct. 24, 1978; 53
FR 12121, Apr. 12, 1988; 55 FR 32015, Aug 6, 1990; 58 FR 35309, June 30,
1993; 61 FR 9236, March 7, 1996; 69 FR 31881, June 8, 2004; 72 FR 710609,
Dec. 14, 2007]

1974 % 6 H 27 H., 43FR49746, 1978 4 10 A 24 HKIE,
1988 4F 4 J 12 HgiE. 55FR32015, 1990 4 8 A 6 H Ik,
1993 4 6 A 30 HgiE, 61FR9236, 1996 4 3 H 7 HKIE,

2004 -6 H 8 HEKIE, 72FR71069, 2007 412 H 14 HKIE],

[39FR23502,
53FR12121,
58FR35309,
69FR31881,
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