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452 T1SO-TC197-WG24-NO446-1SO_DIS 19880 1Ballot Version 2018-01 (1) %
5.3.4.1 FERMHRESR

J3C: Only authorized persons should be allowed to enter such areas. They should be trained
and aware of the hazards potentially encountered and the relevant emergency procedures.

DLK 555.3.6.5 IR AH R 2K

JR3C: The installation shall be designed so that authorised personnel have easy access at all
times and have adequate means of escape in the case of emergency. Access to critical equipment
(for example, operating valves) shall be restricted to authorised persons. Emergency exits shall be
kept clear at all times.

Where fencing is provided to prevent access of unauthorised persons, and a passage way is
necessary to allow unhindered access to and escape from the enclosure, the minimum clearance
between the fence and hydrogen equipment shall be 0,8 m. Timber or other readily combustible
materials shall not be used for fencing.
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W45 % TISO-TC197-WG24-N0O446-1SO_DIS 19880 1Ballot Version 2018-01 (1) 2§
7.3.2 FEHHRER,

J&3C: The layout design of the gaseous hydrogen buffer storage vessels and piping shall
consider the risk from direct impingement of jet flames from potential leak points or vents onto an
adjacent vessel.

PARERS.2 EHIAHSREK

JRi3C:  Arisk assessment shall be performed for the hydrogen fueling station, except for

stations which comply with prescriptive regulations.
3.3.2 SfikEAR
3.3.2.1 EHmESMEERR
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452 T1SO-TC197-WG24-N0O446-1SO_DIS 19880 1Ballot Version 2018-01 (1) 2§
7.3.2 FEHJHRER

Jf3:  The layout design of the gaseous hydrogen buffer storage vessels and piping shall
consider the risk from direct impingement of jet flames from potential leak points or vents onto an
adjacent vessel.

b) “HAEHESHMERSRNEHEEREZSVIMEE;

2% 2% 7 ISO-TC197-WG24-NO446-ISO_DIS 19880 1Ballot Version 2018-01 (1) %
7.3.2 EHFHFRER.

J&3C: Each group of buffer storage vessels that may be isolated with manual or automatic
valves, should be equipped with their own set of safety devices.

PAJGHS.3.1.1 B RAHOREDK .

Ji3C: In order to minimise the magnitude of an unintentional release, or to minimise the
duration of the flammable mixtures, isolation valves that can shut off the hydrogen supply from the
hydrogen storage to other areas of the hydrogen fueling station shall be installed. (see 11.2).
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4275 T1SO-TC197-WG24-NO446-1SO_DIS_ 19880 1Ballot_Version_2018-01 (1) 7.2
B AHSRESR

Ji3: High pressure components shall be mounted in strict compliance with the supplier's
instructions, following a well-defined assembly procedure.

High pressure piping shall be welded in accordance with ISO 15649 or with a national / regional
standard, such as a Harmonised standard. This includes qualification of welders, welding procedures,
etc.

PLKEIGA DOCI21-14 557.4. 15 ARG E R

JR3C: To the greatest extent possible piping shall be assembled by Welding.

b) “HT (FHTER) BN R REREEIAEELSEE;
W&s% TNFPA 2-2016 Hydrogen Technology Code #57.1.15.3.1 &= [IAHICER .

J3: Underground piping shall be of welder construction without valves, unwelded mechanical
joint, or connections installed underground.

LA EIGA DOCI21-14 %545 15 MG EDK .

Ji 3 : For underground piping systems, piping should be of all welded construction in
accordance with a specification and inspection code such as API 1104 (see Appendix K).

c) “ERMESEE. % 14=75i|ﬂ| A7), URESEBANKE. 0BEFINMY, NaRE5SERE
R&HBTHREAERXH;
14225 T1SO-TC197-WG24-NO446-1SO_DIS 19880 1Ballot_ Version 2018-01(1)57.1.1

ERIOYEPRS

Ji3: The materials (steels, aluminium and polymers, etc.) utilized shall be compatible with
hydrogen at the temperatures and pressures utilized. Due consideration shall be given when selecting
ferrous materials for hydrogen service. Further information on the selection of materials, particularly
the choice of steels resistant to hydrogen embrittlement can be found in ISO/TR 15916, ISO 11114-1
and ISO 16573. ISO 11114-4 can be used to determine the test methods for selecting metallic materials
resistant to hydrogen embrittlement.

NOTE Hydrogen embrittlement is commonly addressed by material selection, conservative
design (avoid yielding), manufacturing process and surface finish.

Cast iron, malleable iron and grey iron pipe and fittings should not be used due to the porosity of
the material making permeation of hydrogen through the pipe and fittings a possibility.

PLIZNFPA 2-2016 Hydrogen Technology #57.1.15.2.1 = [{JAH% TR

JE3C: Valves, gauges, regulators, and other accessories used for hydrogen compressed gas

systems shall be specified for hydrogen service by the manufacturer or the hydrogen supplier.

d) “UARFRENFENERSSEESFAATEFS TROEK: 7
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WitEA (MPa) 0.1F20 2.0ZF 20 20 Z 50 50 Z 104
AR (mm) <50 <18.9 <7.31 <7.16

2623 T NFPA 2-2016 Hydrogen Technology Code Table 7.3.2.3.1.1(a)Minimum Distance
(D) from Outdoor [GH2] System to Exposures-Typical Maximum Pipe Size: 1] #H ¢ £ 3K

JRSCHR
>103.4 to <=1724 | >1724 to <=20684 | >20684 to <=51711 >51711 to
Pressure
KPa KPa KPa <=103421 KPa
Internal pipe
) d=52,5mm d=18.97mm d=7.31mm d=7.16mm
diameter (ID)
Group 1
12 14 9 10
Exposures
Group 2
6 7 4 5
Exposures
Group 3
5 6 4 4
Exposures
Note:

Group 1 Exposures:

(a) Lot lines

(b) Air intakes (HVAC, compressors, other)

(c) Operable openings in buildings and structures

(d) Ignition sources such as open flames and welding

Group 2 Exposures:

(a) Exposed persons other than those servicing the system
(b) Parked cars

Group 3 Exposures:

(a) Buildings of noncombustible non-fire-rated construction

(b) Buildings of combustible construction

(c) Flammable gas storage systems above or below ground

(d) Hazardous materials storage systems above or below ground

(e) Heavy timber, coal, or other slow-burning combustible solids

(f) Ordinary combustibles, including fast-burning solids such as ordinary lumber, excelsior,

paper, or combustible waste and vegetation other than that found in maintained landscaped areas

(g) Unopenable openings in building and structures

(h) Encroachment by overhead utilities (horizontal distance from the vertical plane below

the nearest overhead electrical wire of building service)

(i) Piping containing other hazardous materials
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(j) Flammable gas metering and regulating stations such as natural gas or propane

[ ARG AR AE R, GO (B0 ekl IR K IRLER S| A T S [ B b2
NFPA 2-2016 Hydrogen Technology Code % #f . {H7ENFPA 2-2016 Hydrogen Technology
Code, ZPiKIAER A TVEB MMM G ERIZR, Ho 405 A K 20%0
I FAZIROL T A KGR AR, SAEA R Rz VT A AR )
XFRRGIN, LTS AR Z TR,

3.3.4 SSHEERS

3.3.4.1 Kb, 4. 15 “SSMEERRE, NHFESERBXNEMTENZR 1AL, 72
76kt HEOR, BAAU I

a) “MERGNRERASEMHLIHENSESESENRERGNERE; 7

W25 TISO-TC197-WG24-NO446-ISO_DIS_19880 1Ballot Version 2018-01(1)%57.8.1
B AR SR

Ji3: Low pressure hydrogen vents shall not be connected to vents from high pressure systems
in order to prevent unwanted process or control interactions.

b) “RBEREAGHHMZTEENRIMRE; 7

4% 22 7 ISO-TC197-WG24-NO446-ISO_DIS 19880 1Ballot Version 2018-01 (1) %5

6.2.2. 10T FIHI R ZK

J73C: The various vents from the liquid hydrogen system may be connected, but connection to
vents from other systems shall be avoided to prevent any back-feed from other systems into the liquid
hydrogen system.

LK CHIC 8.5.2. 15 (AR R

J73C: Warm hydrogen gas and cold vapour shall be discharged in separate vent stacks.
¢) “ZEMHIMEBERTE/ M TZ2EE OSER, HMENSERE/NTNNZ2RZ

EESIHN10%; 7

% %% T ISO-TC197-WG24-NO446-1SO_DIS 19880 1Ballot Version 2018-01 (1) Zf
7.8 3ELHIHIREK

Ji3C: The vent piping diameter should not be smaller than the diameter of any pressure-relief
device (PRD) outlet, and large enough that it shall not prevent the PRD from functioning properly or
that it does not restrict PRD flow.

In order to calculate the pressure drop of the vent system, the maximum flow rate should be
calculated as the sum of all the flows in normal or foreseeable operating conditions that are expected
to be simultaneous, and the highest flow generated by upset conditions.

The maximum pressure drop resulting from the sum of design flows of all vent devices that could
discharge into a common vent system at the same time in the worst case scenario should not exceed
10 % of the lowest set pressure of these relief valves directly at the discharge point of the affected
relief valve(s), in order to prevent counter-pressure in the vent line from preventing the opening of
the relief valve.

d) “WMEOMNSERBIGLREMES, MEEBABPLEME QLS SRS £ B
BETAE SR ER IR ENFM, RERGHEONHELNEERMEMRESES TR
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It 2 2% 1 ISO-TC197-WG24-NO446-ISO_DIS 19880 1Ballot Version 2018-01 (1)
54.1 FERFRER.

JR3C: The vent outlet location (height; distance to exposures) shall be such that the limits for
thermal radiation and over-pressure effects of ignited vented gas are not exceeded under any
foreseeable venting situation considering unfavourable expected wind conditions. The safety
distances for vented gas from liquid hydrogen systems shall take into consideration the density of the
gas.

The thermal radiation and overpressure effects of ignited vented gas (immediate or delayed

ignition) shall be considered for the anticipated vented gas.

e) “MEEMRNFEREINZISME, FRECERKE, REERRHEARRNT

2. 3WPa; ”

3.3.5

2% 2% 1 1SO-TC197-WG24-NO446-ISO_DIS 19880 1Ballot Version 2018-01 (1) 5
7.8.1 FEHIAHRER,

Ji3C: The vent discharge piping system shall be designed to not rupture in the event of ignition
of a flammable hydrogen air mixture in the system.

LA K CHIC 7.6.2% [FAHIGEE R

Ji3C: The vent piping shall be designed for the maximum backpressure within the pipe, but not
less than 2310kpa.
f) “SREM=ETEREBEMBAASE. 7

%% 2 % 1 ISO-TC197-WG24-NO446-ISO_DIS 19880 1Ballot Version 2018-01 (1)
7.8.1 FEHIFHIGEDR,

J#i3: Flame arrestors are not needed for vent systems that follow the requirements of this
Standard.

LA EIGA DOCI121-14585.4.1. 1 FE ARG EK

J7i3: There are varying opinions about the need for and efficacy of a flame arrestor to inhibit
backward propagation of a fire into the vent pipe. Similarly, purging of the vent line with an inert gas
such as nitrogen can help to prevent auto ignition, but there are numerous reported instances where a
purge was ineffective. Therefore, this document makes no recommendation either way at this time

other than to point out that flame arrestors and nitrogen purges do no harm.
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a) “REAANOENRENEENHKIRERE; 7
It % 2% 7 1SO-TC197-WG24-NO446-ISO_DIS 19880 1Ballot Version 2018-01 (1) i
7.53.2 FEHIHRERK.
JR3C: Ingress of air at the inlet to the compressor shall be avoided at all times to prevent the

formation of a flammable mixture. If this condition is no longer guaranteed, the compressor shall be
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shut down.
b) “REAMLESSHEIHBRAGZNRERIFRE. 7

It 2 2% 1 ISO-TC197-WG24-NO446-ISO_DIS 19880 1Ballot Version 2018-01 (1)
7.53.7 BEIIMKER.

Ji3C: Where the compressor crankcase is purged by an inert gas, or protected by pressurisation
with compressed air or an inert gas, low pressure/flow shall be indicated by an alarm, which shall be

arranged to shut down the compressor.
3.3.6 FRRE

3.3.6.1 AFrifET. 7. 141E “TAREMIRE, NFAGB/T 31M138HIEKR” fytat b, /R T “N7E
RGPREE DN GBEMBEE" FER, BEARUIHIR:
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RO E, JFREE R A B IE MR R AR B TE N 17 1L RGBT

3.4 EHIRZSHRMNE
3.4.1 —HREXR

3.4.1.1 KhprfEg.14% “—RRER” h, FEFMES. 1. 14 “FEMAIZHI R K SRR FAG6B
34584, GB 50516, GB 50058FAGB 50257 RUHHREESK” MUALAf b, $RH T 15— B2k, HIbriE
8.1.2% “FRUMNEZFETITHARS, HARLNUANRGZSHBLERETEESLNTHEIFEET
T, BEBNREHEBUSENIIG, RN, TNESTEFHERIEEIIE.

%%% TISO-TC197-WG24-NO446-ISO_DIS 19880 1Ballot Version 2018-01(1)%511.1
B RAH SRR

Jfi: The hydrogen fueling station shall be equipped with a control system that enables
automated operation of the station within the manufacturer’ s specified limits. Control systems shall
maintain operating conditions within safe limits, carrying out a process shutdown as appropriate when
these limits are reached and respond to any abnormal states by automatically activating mitigating

measures as part of an emergency shutdown.
3.4.2 RN

3.4.2.1 AFpHES. 2. 1564800 T “RIEERBIEFI RGHITREMBETHE” MZOR, JFRH 73Rk
PP ZER, BARIINT

a) “WMAEHIRGEDMEHKMNERE, REBFPHLESNELE, HAE~EMM
HIMEXNFEZALHE—PF; 7

c) “BREBLFEFNRE—EMRUMNREENMRE. ”

12252 TISO-TC197-WG24-NO446-ISO_DIS 19880 1Ballot Version 2018-01 (1) 2§
TLIAI.2 B AR K

JRi3C: The risk assessment shall determine what to do when there is a system fault on the
process control or safety system.

The extent and response of the emergency shutdown function, instigated through the control or

safety system, whether automatically or by manual actuation of an emergency stop device, shall be
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determined according to the fueling station risk assessment see 5.2. The emergency shutdown function
shall be so designed that, after actuation, hazardous movements and operations of the fueling station
are stopped in an appropriate manner, without creating additional hazards and without requiring any
further intervention by any person Where the manufacturer’s risk assessment requires a response to
abnormal states (faults) with an increased reliability to that achievable from the control system, the
fueling station shall be equipped with an additional safety system or layer of protection. IEC 61508
and 61511 could be used for specification, design, testing, operation and maintenance of such a safety
system.
b) DBCERAEEHIRGEAL T RECREN, HRRITMERBIIN AT REME;

44622 T NFPA 2-2016 Hydrogen Technology Code #57.1.9.1.5.2 ZHJFHIRER.

Ji3C: Fail-Safe Design. Devices designed to maintain individual [GH2] cylinders, containers,

or tanks at constant temperature shall be designed to be fail-safe.
3.4.3 MRIARMEE

3.4.3.1 AFpE83%, fEArES. 3. 1% “S5MEX. EHRXMEMFALERXE, MIREMERMY,
HEARLAMAGERE, BaiREHRBISENIIGE" MEMLE, 2RI 7 IRE—BRZKR, AIFRIES. 3.2
F “EREEAEMRKEL, wE. B, REOL, ERESSMRERERNEE, HARALI
Xiafa, BhREHKGFENTIRE. 7
4 Z#1SO-TC197-WG24-N0O446-I1SO_DIS 19880 1Ballot Version 2018-01 (1) #55.3.1
o
Ji3C: Hydrogen fueling stations shall be designed and operated such that, where an intentional
or unintentional release of flammable gas occurs during normal operation, the formation of a
flammable mixture is prevented, minimised, detected or controlled. Further detailed information is
available from the IEC 60079 series of standards.

3.4.4 EhFE

3.4.4.1 AARUES. 4. IKIEIN T “FENRMEFESFHLERN, RO ARGENLE, IRBE
SRBNEEBHALEE” MER, AAUHIT.
2% TISO-TC197-WG24-NO446-ISO_DIS 19880 1Ballot Version 2018-01 (1) %5
7.6 FHJHHRER
Ji3C: Instruments and gauges shall be designed and located such that, in the event of a leakage

or rupture, and possible subsequent fire, the risk to personnel is minimised. Examples are the use of

snubbers, safety "glass" and blowout backs on pressure gauges.
4 FEIRE GIIEFR)

AARHEN A (D) TR % TR FM I ER, SR WA 2 e HR NG ZEAhbr i
LR 285 2. o
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