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Table 2 — Fuel quality specification for PEM fuel cell road vehicle application

PEM 2P T3 T2 & § &R

Constituentsa Typel, Type Il

(assay) grade D

Hydrogen fuel index (minimum mole fraction)P 99,97 %
Total non-hydrogen gases (maximum) 300 pmol/mol

Maximum concentration of individual contaminants

Water (H,0) 5 pmol/mol
Total hydrocarbons except methane¢ 2 umol/mol

(C1 equivalent)

Methane (CH,) 100 pmol/mol
Oxygen (0,) 5 umol/mol
Helium (He) 300 pmol/mol

Nitrogen (Ny) 300 umol/mol
Argon (Ar) 300 umol/mol
Carbon dioxide (CO,) 2 pmol/mol
Carbon monoxide (CO)d 0,2 umol/mol
Total sulphur compounds® 0,004 pmol/mol
Formaldehyde (HCHO)d 0,2 pmol/mol
Formic acid (HCOOH)d 0,2 pmol/mol
Ammonia (NH;) 0,1 pmol/mol
Halogenated compoundsf 0,05 pmol/mol

(Halogen ion equivalent)

Maximum particulate concentrationg 1 mg/kg

aFor the constituents that are additive, such as total hydrocarbons and total sulphur compounds, the sum of the constituents
shall be less than or equal to the acceptable limit.

bThe hydrogen fuel index is determined by subtracting the "total non-hydrogen gases" in this table, expressed in mole
percent, from 100 mole percent.

¢Total hydrocarbons except methane include oxygenated organic species. Total hydrocarbons except methane shall be
measured on a C1 equivalent (Lmol/mol).

dThe sum of measured CO, HCHO and HCOOH shall not exceed 0,2 pmol/mol.

¢ As a minimum, total sulphur compounds include H,S, COS, CS, and mercaptans, which are typically found in natural gas.

fAll halogenated compounds which could potentially be in the hydrogen gas [for example, hydrogen chloride (HCI) and
organic chlorides (R-Cl)] should be determined by the hydrogen quality control plan discussed in ISO 19880-8. Halogenated
compounds shall be measured on a halogen ion equivalent (Lmol/mol).

g Particulate includes solid and liquid particulates comprises of oil mist. Large particulates can cause issues with vehicle

components and should be limited by using filter as specified in ISO 19880-1. No visible oil shall be found in fuel at a nozzle.
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ISO 14687-
Impurity Limit for ISO 21087 Reference
Grade D
n Ar

300ppm GC-TCD NPL Report AS 64

N2 300ppm GC-TCD NPL Report AS 64
[ 3 | He 300ppm GC-TCD NPL Report AS 64
B o 5ppm GC-PDHID NPL Report AS 64
5 100ppm GC-PDHID NPL Report AS 64
B o 0.2ppm GC-PDHID NPL Report AS 64
co2 2ppm GC-PDHID NPL Report AS 64
n THC (NMHC) 2ppm GC-FID ASTM D7675
n Total Sulfur 0.004ppm GC-SCD (with pre-concentrator) ASTM7652
n Water S5ppm FTIR ASTM D7653
n HCHO 0.2ppm FTIR ASTM D7653
HCOOH 0.2ppm FTIR ASTM D7653
H NH3 0.1ppm FTIR ASTM D7653
e I B e e e ASTM D7892
compounds

PR R

ERmay £-1

Maximum
concentration of
individual
contaminants

i Iso 14687-2019 Methodology

S5ppm GC/PDHID 0.05ppm
100ppm GC/PDHID 0.05ppm
0.2ppm GC/PDHID 0.05ppm

2ppm GC/PDHID 0.05ppm
300ppm GC/TCD(He carrier) 10ppm
300ppm GC/TCD(He carrier) 10ppm
300ppm GC/TCD(N2 carrier) 10ppm

THC(CH,) 2ppm GC/FID 0.5ppm
Total Sulfur 0.004ppm GC-SCD 0.001ppm
Halogenated 0.05ppm GC-MSD with 0.001ppm

Preconcentrator

compounds
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individual
contaminants

Hid Iso 14687-2019 Methodology

X OERHfRAS T AR E AR

I i
i & Fuel Cell Hydrogen(H,) Gas si 7 = i> & 45 £ 5 15 BRI5E > » B 7 & 4 &~ 17K
ATFHEREREXF(FELFEEZFEF AL XY )fras AR XL e m =

NG B A B AT R BRI R i BT

A.Hydrogen GC Analyzer with Auto-Dynamic Dilutor

5ppm GC/PDHID 0.05ppm
100ppm GC/PDHID 0.05ppm
0.2ppm GC/PDHID 0.05ppm

2ppm GC/PDHID 0.05ppm
300ppm GC/TCD(He carrier) 10ppm
300ppm GC/TCD(He carrier) 10ppm
300ppm GC/TCD(N2 carrier) 10ppm

2ppm GC/FID 0.5ppm
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B.FTIR with Reactive Component Standard Gas Generator

Maximum concentration

of individual contaminants

Water Sppm

HCHO HEg 0.2ppm
HCOOH Hfg 0.2ppm

FHE 1s0 14687-2019 Methodology MDL
FTIR 0.1ppm

FTIR 0.03ppm

FTIR 0.01ppm

0.1ppm FTIR 0.02ppm
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C.TD-GC-MS/SCD with Active Sulfide Standard Gas Generator

Maximum concentration

F#E I1s0 14687-2019 Methodology MDL
of individual contaminants
GC-SCD with
Total Sulfur 0.004ppm 0.001ppm
Preconcentrator
Halogenated GC-MSD with
J 0.05ppm 0.001ppm
compounds Preconcentrator

MERRFCPFAABREF AL £ £ R FEAREE
D.Particle
Maximum concentration
o _ $HEL 1so 14687-2019 Methodology Particle Size
of individual contaminants
Maximum particulate
1 mg/kg e T =5um
concentration
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1.All Valve are BA or EP grade
Diaphram Valve

2. BA or EP grade Regulator

3.BA grade tubing

4.BA or EP grade connector

Vent Vent
Check

Valve

5N5 He  5u filter 5u filter SNS He

Gas [ +H—* Gas
Cylinder Cylinder
£} cyclepurge RiehF § AT 4 M
1
PR S ORIE ] 4 IxA07 co-atmisec ML T A MR B A S A A S % R AT

A2 R e
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H35/H70 & # /& F 2 # 4 .4 Hydrogen Quality Sampling Apparatus

#HE ASTM
D7606-17

350/700 Bar # #

—
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G.H70 & # #7# B4 )} .#: Hydrogen Particle Sampling Apparatus

@ ASTM D7651

700 Bar Particle Sampling Adapter PSA-H70
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