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leejs@kriss.re.kr Abstract >> Hydrogen is promising a candidate for energy supporting the carbon

_ neutrality policy for greenhouse gas reduction, which is being promoted in sev-
zz\izzzd 411(1\1[;:;,2205222 eral countries, including Korea. Although challenging efforts—such as lowering
Accepted 18 August, 2022 the costs of green hydrogen production and fuel cells—remain, hydrogen fuel

cell electric vehicles (FCEVs) are expected to play a significant role in the energy
transition from fossil fuels to renewable energy. In line with this objective, the hy-
drogen FCEV working group in the International Organization for Standardization
(ISO) compiled and revised international standards related to hydrogen refueling
stations as of 2019. A well-established hydrogen quality management system
based on the standard documents will increase the reliability of hydrogen charg-
ing stations and accelerate the use of FCEVs. In this study, among the published
ISO standards and other references, the main requirements for managing charg-
ing stations and developing related techniques were summarized and explained.
To respond preemptively to the growing FCEV market, a continuous hydrogen
quality monitoring method suitable for use at hydrogen charging stations was
proposed.
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Table 1. Hydrogen fuel quality specifications for fuel cell elec-
tric vehicles

Constituents Type I, Type Il Grade D

Hydrogen concentration 99.97 %
Total non-hydrogen gases 300 pmol/mol
No. Maximum concentration of individual impurities
(umol/mol)
1 He 300
2 N> 300
3 Ar 300
4 CH, 100
5 HO 5
6 0O 5
7 Total hydrocarbons except CHa 2
8 CO. 2
9 CO 0.2
10 HCOH 0.2
11 HCOOH 0.2
12 NH; 0.1
13 Halogenated compounds 0.05
14 Total sulphur compounds 0.004
15 Maximum pan.iculate | mgke
concentration

*Type: hydrogen gas, Type Il : liquid hydrogen, Grade D: PEM
fuel cells for road vehicles
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Table 3. Analysis methods suitable for measuring individual
impurities in hydrogen fuel

Impurity Analytical technique
Chilled mirror hygrometer, quartz crystal
10 microbalnce, CRDS, Capacitance, continuous
: wave CRDS, GC-MS, GC-MS with jet pulse
injection, FTIR
Total GC-FID, Methaniser GC-FID, GC-MS (with
hydrocarbon pre-concentrator), FTIR
Electrochemical sensor, GC-MS with jet pulse
O, injection, GC-TCD, GC-PDHID, continuous
wave CRDS
He GC-TCD
N GC-TCD, GC-PDHID, GC-MS with jet pulse
? injection
Ar GC-TCD, GC-PDHID, GC-MS with jet pulse
injection
Methaniser-GC-FID, GC-PDHID, GC-MS
CO with jet pulse injection, FTIR, continuous wave
CRDS
co GC-PDHID, Methaniser-GC-FID, FTIR,

Continuous wave CRDS

Total sulphur

GC-SCD (with pre-concentrator), GC-FPD
(with pre-concentrator), GC-SCD (without

compounds
pre-concentrator)
GC-MS (with pre-concentrator), GC-MS
HCOH (without pre-concentrator), continuous wave

CRDS, HPLC (with DNPH cartridge), FTIR

HCOOH FTIR, IC with impinger sampling device
NH GC-MS, FTIR, IC, IC with impinger sampling
} device, continuous wave CRDS
Halogenated | IC with impinger sampling device, GC-MS
compounds (with pre-concentrator)
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