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The following modifications were made by the EIHP2 CGH2 Regulations Working Group in
response to comments received regarding the draft ECE regulations for the use of compressed
gaseous hydrogen in road vehicles (Revision 7, Dated 20.04.00) at working group meetings
between 9 October 2001 and 21 November 2001.

The working group meetings included representatives of the following EIHP2 partners:
AB Volvo
DaimlerChrysler
Opel
Raufoss
Vandenborre Technologies

The modifications were integrated into Revision 8, dated 23.11.01 of the EIHP2 proposals for
draft ECE regulations for the use of compressed gaseous hydrogen in road vehicles. Minor
editorial changes are not included in this document.

Annex 7 of the proposed draft regulation is based on a draft ISO standard and is excessively
design orientated for use in a regulation. The annex is to be redrafted to define the appropriate
performance requirements necessary for the type approval of compressed gaseous hydrogen
containers. The initial draft of the new Annex 7 will be available in March 2002. In the
meantime some modifications have been made to the Annex 7 compared with the version
found in Revision 7.



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

3

$
*
5
(
(
'
�0
2
'
,)
,&
$
7
,2
1
6
�7
2

(
,+
3
�'
5
$
)
7
�(
&
(
�&
2
0
3
5
(
6
6
(
'
�*
$
6
(
2
8
6
�+
<
'
5
2
*
(
1
��
&
*
+
�
��
5
(
*
8
/
$
7
,2
1
�9
H
UV
LR
Q
��
�'
D
WH
G
��
�
��
�
��
�

7
2
�&
5
(
$
7
(
�9
H
UV
LR
Q
��
�'
D
WH
G
��
�
��
�
��
�

,Q
WU
R
G
X
F
WL
R
Q

1.
 

T
he

 o
rig

in
al

 w
or

di
ng

 u
se

d 
by

 th
e 

co
m

m
en

tin
g 

or
ga

ni
sa

tio
ns

 is
 p

ro
vi

de
d 

be
lo

w
.

2.
 

M
in

or
 e

di
to

ria
l c

ha
ng

es
 h

av
e 

no
t b

ee
n 

in
cl

ud
ed

 in
 th

e 
co

m
m

en
ts

 b
el

ow
.

3.
 

In
 g

en
er

al
 th

e 
nu

m
be

rin
g 

re
fe

rs
 to

 v
er

.7
 o

f t
he

 C
G

H
2 

dr
af

t, 
ho

w
ev

er
, s

om
e 

la
te

r 
ch

an
ge

s 
re

fe
r 

to
 v

er
.8

.

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

G
en

er
al

W
he

re
 p

hr
as

es
 a

re
 d

ef
in

ed
 in

 S
ec

tio
n 

2,
 th

ey
 s

ho
ul

d 
be

 c
le

ar
ly

 id
en

tif
ie

d 
in

 o
th

er
 p

ar
ts

 o
f

th
e 

do
cu

m
en

t, 
i.e

. F
D
S
LWD
OLV
H
G
�LW
D
OLF
V

C
ha

ng
e 

w
he

re
 a

pp
ro

pr
ia

te

G
en

er
al

C
om

pl
et

e 
pr

op
os

al
s 

fo
r 

ch
an

ge
s 

to
 th

e 
se

rv
ic

e 
lif

e/
fa

tig
ue

 r
eq

ui
re

m
en

ts
 a

re
 g

iv
en

 a
t t

he
en

d 
of

 th
e 

co
m

m
en

ts
.

S
ee

 c
ha

ng
es

 a
t e

nd
 o

f c
om

m
en

ts
 ta

bl
es

G
en

er
al

R
ew

or
d 

re
fe

re
nc

es
 in

to
 C

ha
pt

er
s,

 S
ec

tio
ns

 o
r 

P
ar

ag
ra

ph
s?

C
he

ck
 a

ll 
re

fe
r 

to
 p

ar
ag

ra
ph

s
G

en
er

al
D

el
et

e 
th

e 
w

or
ds

 “
to

/o
f t

hi
s 

R
eg

ul
at

io
n”

 a
nd

 “
ab

ov
e/

be
lo

w
” 

w
he

n 
re

fe
rr

in
g 

to
 v

ar
io

us
P

ar
ag

ra
ph

s,
 e

.g
. “

A
nn

ex
 3

 to
 th

is
 r

eg
ul

at
io

n”
 a

nd
 “

re
fe

rr
ed

 to
 in

 P
ar

ag
ra

ph
 3

.2
 ii

) 
ab

ov
e”

.
R

ep
hr

as
e 

ab
ov

e/
 b

el
ow

 to
 “

of
 th

is
 R

eg
ul

at
io

n/
A

nn
ex

”

G
en

er
al

 (
or

 a
t

le
as

t A
nn

ex
 7

)
It 

is
 a

 b
ad

 m
ix

 o
f n

um
be

rin
g 

(e
.g

. a
) 

b)
 …

, o
r 

i),
 ii

) 
…

) 
T

ak
e 

fo
r 

in
st

an
ce

 A
.1

2 
an

d 
A

.1
3 

in
A

nn
ex

 7
.

C
ha

ng
e 

w
he

re
 a

pp
ro

pr
ia

te

1.
1

F
ur

th
er

 to
 th

e 
E

IH
P

2 
W

G
4 

m
ee

tin
g 

on
 5

 J
ul

y 
th

e 
pr

op
os

ed
 w

or
di

ng
 f

or
 c

ha
ng

es
 to

re
de

fin
e 

th
e 

sc
op

e 
of

 th
e 

dr
af

t C
G

H
2 

re
gu

la
tio

ns
 is

 a
s 

fo
llo

w
s:

“C
om

pr
es

se
d 

ga
se

ou
s 

hy
dr

og
en

 s
ys

te
m

s 
fo

r 
m

ot
or

 v
eh

ic
le

s 
in

 w
hi

ch
 th

e 
hy

dr
og

en
 is

st
or

ed
 in

 it
s 

ga
se

ou
s 

ph
as

e 
un

de
r 

pr
es

su
re

 a
nd

 e
ss

en
tia

lly
 a

t a
m

bi
en

t t
em

pe
ra

tu
re

,
in

cl
ud

in
g 

th
e 

co
m

pl
et

e 
H

yd
ro

ge
n 

S
ys

te
m

, i
.e

. e
xc

lu
di

ng
 th

e 
P

ro
pu

ls
io

n 
S

ys
te

m
 (

in
te

rn
al

co
m

bu
st

io
n 

en
gi

ne
 o

r 
fu

el
 c

el
l s

ys
te

m
) 

or
 a

ux
ili

ar
y 

po
w

er
 u

ni
t. 

T
he

 b
ou

nd
ar

y 
be

tw
ee

n
th

e 
H

yd
ro

ge
n 

S
ys

te
m

 a
nd

 th
e 

P
ro

pu
ls

io
n 

S
ys

te
m

 o
r 

au
xi

lia
ry

 p
ow

er
 u

ni
t i

s 
de

fin
ed

 a
s

th
e 

po
in

t(
s)

 a
t w

hi
ch

 th
e 

W
or

ki
ng

 P
re

ss
ur

e 
de

cr
ea

se
s 

to
 0

.5
M

pa
 o

r 
th

e 
m

ax
im

um
op

er
at

in
g 

pr
es

su
re

 o
f 

th
e 

P
ro

pu
ls

io
n 

S
ys

te
m

 o
r 

au
xi

lia
ry

 p
ow

er
 u

ni
t, 

w
hi

ch
ev

er
 is

hi
gh

er
.”

S
ec

tio
n 

1.
1 

is
 to

 b
e 

am
en

de
d 

as
 fo

llo
w

s:
“C

om
pr

es
se

d 
ga

se
ou

s 
hy

dr
og

en
 s

ys
te

m
s 

fo
r 

m
ot

or
ve

hi
cl

es
 in

 w
hi

ch
 th

e 
hy

dr
og

en
 is

 s
to

re
d 

in
 it

s 
ga

se
ou

s
ph

as
e 

un
de

r 
pr

es
su

re
 a

nd
 e

ss
en

tia
lly

 a
t a

m
bi

en
t

te
m

pe
ra

tu
re

, i
nc

lu
di

ng
 th

e 
co

m
pl

et
e 

H
yd

ro
ge

n 
S

ys
te

m
, i

.e
.

ex
cl

ud
in

g 
th

e 
P

ro
pu

ls
io

n 
S

ys
te

m
 (

in
te

rn
al

 c
om

bu
st

io
n

en
gi

ne
 o

r 
fu

el
 c

el
l s

ys
te

m
) 

or
 a

ux
ili

ar
y 

po
w

er
 u

ni
t.”

1.
1

P
ro

po
se

d 
M

od
ifi

ca
tio

n:
S

ee
 p

re
vi

ou
s 

co
m

m
en

t.



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

4

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

1.
1

C
om

pr
es

se
d 

ga
se

ou
s 

hy
dr

og
en

 s
ys

te
m

s 
fo

r 
m

ot
or

 v
eh

ic
le

s 
in

 w
hi

ch
 th

e
hy

dr
og

en
 is

 s
to

re
d 

in
 it

s 
ga

se
ou

s 
ph

as
e 

un
de

r 
pr

es
su

re
 a

nd
 e

ss
en

tia
lly

 a
t a

m
bi

en
t

te
m

pe
ra

tu
re

, i
nc

lu
di

ng
 th

e 
co

m
pl

et
e 

H
yd

ro
ge

n 
S

ys
te

m
, i

.e
. e

xc
lu

di
ng

 th
e 

P
ro

pu
ls

io
n

S
ys

te
m

 (
in

te
rn

al
 c

om
bu

st
io

n 
en

gi
ne

 o
r f

ue
l c

el
l s

ys
te

m
) 

or
 a

ux
ili

ar
y 

po
w

er
 u

ni
t.

C
om

m
en

t:
• 

P
ro

pu
ls

io
n 

S
ys

te
m

 is
 d

ef
in

ed
 u

nd
er

 2
.1

.4
4 

as
 th

e 
in

te
rn

al
 c

om
bu

st
io

n 
en

gi
ne

 o
r 

fu
el

ce
ll 

sy
st

em
 u

se
d 

to
 p

ro
pe

l t
he

 v
eh

ic
le

.
• 

S
ee

 a
ls

o 
2.

1.
34

F
ol

lo
w

in
g 

ch
an

ge
s 

to
 b

e 
m

ad
e 

to
 2

.1
.3

4:
“T

he
 b

ou
nd

ar
y 

be
tw

ee
n 

th
e 

H
yd

ro
ge

n 
C

on
ve

rs
io

n
S

ys
te

m
(s

) 
an

d 
is

 d
ef

in
ed

 a
s 

th
e 

po
in

t(
s)

 a
t w

hi
ch

 th
e

W
or

ki
ng

 P
re

ss
ur

e 
is

 h
ig

he
r 

th
an

 th
e:

i) 
M

ax
im

um
 o

pe
ra

tin
g 

pr
es

su
re

 o
f f

ue
l c

el
l s

ys
te

m
(s

),
ii)

 
T

he
 in

le
t p

re
ss

ur
e 

of
 th

e 
ga

s 
m

ix
er

 (
ca

rb
ur

et
to

r 
or

in
je

ct
or

(s
))

 fo
r 

in
te

rn
al

 c
om

bu
st

io
n 

en
gi

ne
s 

or
 o

th
er

co
m

bu
st

io
n 

de
vi

ce
s.

”

1.
1

W
e 

ag
re

e 
to

 th
e 

pr
op

os
al

 in
 g

en
er

al
. H

ow
ev

er
 th

e 
m

en
tio

ne
d 

pr
es

su
re

 5
M

P
a 

(5
0b

ar
)

se
em

s 
to

 b
e 

ve
ry

 h
ig

h.
 F

ur
th

er
m

or
e,

 it
 is

 d
iff

ic
ul

t t
o 

de
te

rm
in

e 
th

e 
ap

pr
op

ria
te

 p
re

ss
ur

e
rig

ht
 n

ow
.

W
e 

th
er

ef
or

e 
pr

op
os

e 
to

 u
se

 f
ol

lo
w

in
g 

w
or

di
ng

:
“T

he
 b

ou
nd

ar
y 

be
tw

ee
n 

th
e 

P
ro

pu
ls

io
n 

S
ys

te
m

 o
r 

au
xi

lia
ry

 p
ow

er
 u

ni
t a

nd
 th

e 
H

yd
ro

ge
n

S
ys

te
m

 is
 d

ef
in

ed
 a

s 
th

e 
po

in
t(

s)
 a

t w
hi

ch
 th

e 
W

or
ki

ng
 P

re
ss

ur
e 

in
cr

ea
se

s 
to

 a
 h

ig
he

r
pr

es
su

re
 th

an
 th

e 
m

ax
im

um
 o

pe
ra

tin
g 

pr
es

su
re

 o
f 

th
e 

P
ro

pu
ls

io
n 

S
ys

te
m

 o
r 

au
xi

lia
ry

po
w

er
 u

ni
t.”

S
ee

 p
re

vi
ou

s 
2 

co
m

m
en

ts

1.
2

A
dd

 a
ft

er
 m

ot
or

 v
eh

ic
le

s 
“o

f 
ca

te
go

rie
s 

M
 a

nd
 N
´

 1.
3

 P
ro

po
se

d 
M

od
ifi

ca
tio

n:
 1.

3
V

eh
ic

le
s 

of
 c

at
eg

or
ie

s 
M

 a
nd

 N
 w

ith
 r

eg
ar

d 
to

 th
e 

in
st

al
la

tio
n 

of
 S

pe
ci

fic
C

om
po

ne
nt

s 
fo

r 
th

e 
us

e 
of

 c
om

pr
es

se
d 

ga
se

ou
s 

hy
dr

og
en

 (
P

ar
t 2

 o
f t

hi
s 

R
eg

ul
at

io
n)

.
  C

om
m

en
t:

• 
S

ee
 2

.1
.1

2
D

el
et

e 
”S

ta
nd

ar
d”

 fr
om

 ti
tle

 (
as

 in
 ti

tle
 fo

r 
2.

4)
 2.

1.
1

 P
ro

po
se

d 
M

od
ifi

ca
tio

n:
 2.

1.
1

"A
pp

ro
va

l o
f a

 V
eh

ic
le

" 
T

he
 a

pp
ro

va
l o

f a
 v

eh
ic

le
 ty

pe
 o

f c
at

eg
or

ie
s 

M
 a

nd
 N

w
ith

 r
eg

ar
d 

to
 it

s 
H

yd
ro

ge
n 

S
ys

te
m

 in
st

al
le

d 
as

 o
rig

in
al

 e
qu

ip
m

en
t.

  C
om

m
en

t:
• 

T
he

 c
at

eg
or

ie
s 

of
 v

eh
ic

le
 ty

pe
s 

th
e 

re
gu

la
tio

n 
is

 a
pp

lic
ab

le
 to

 h
av

e 
to

 b
e 

de
te

rm
in

ed



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

5

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

in
 th

e 
sc

op
e

2.
1.

2
T

he
 d

ef
in

iti
on

 s
ho

ul
d 

be
 w

rit
te

n 
m

or
e 

di
re

ct
 r

eg
ar

di
ng

 N
on

 r
et

ur
n 

V
al

ve
/C

he
ck

 v
al

ve
.

P
ro

po
sa

l: 
A

 v
al

ve
 w

hi
ch

 is
 n

ot
 o

pe
ra

te
d 

m
an

ua
lly

. A
 N

on
 R

et
ur

n 
va

lv
e 

ca
n 

no
t b

e
as

su
m

ed
 a

s 
a 

au
to

m
at

ic
 v

al
ve

.
R

eg
ar

di
ng

 N
on

 r
et

ur
n 

va
lv

e/
ch

ec
k 

va
lv

e 
se

 c
om

m
en

t u
nd

er
 2

.1
.1

0

C
ha

ng
ed

 to
:

“A
 v

al
ve

 w
hi

ch
 is

 n
ot

 o
pe

ra
te

d 
m

an
ua

lly
. A

 N
on

-r
et

ur
n

V
al

ve
 is

 n
ot

 a
n 

A
ut

om
at

ic
 V

al
ve

.”

2.
1.

10
T

he
 te

xt
 in

 th
e 

re
gu

la
tio

n 
sh

ou
ld

 u
se

 e
ith

er
 N

on
 r

et
ur

n 
va

lv
e 

or
 c

he
ck

 v
al

ve
 th

ro
ug

ho
ut

th
e 

w
ho

le
 d

oc
um

en
t. 

P
ro

po
sa

l:
C

he
ck

 v
al

ve

U
se

 “
no

n-
re

tu
rn

 v
al

ve
” 

on
ly

 a
s 

th
e 

na
m

e 
m

ak
es

 th
e 

fu
nc

tio
n

cl
ea

re
r

2.
1.

12
A

 c
om

po
si

te
 c

on
ta

in
er

/c
yl

in
de

r 
is

 a
 m

ix
 o

f d
iff

er
en

t m
at

er
ia

ls
. A

 c
on

ta
in

er
 c

on
si

st
in

g 
of

 a
m

et
al

 li
ne

r 
an

d 
a 

fib
re

 r
ei

nf
or

ce
m

en
t i

s 
a 

a 
co

m
po

si
te

 c
yl

in
de

r.
 C

ha
ng

in
g 

m
et

al
 to

 p
la

st
ic

,
do

es
 n

ot
 m

ak
e 

th
e 

co
nt

ai
ne

r/
cy

lin
de

r 
m

or
e 

“c
om

po
si

te
”

O
X

F
O

R
D

 D
ef

in
iti

on
: C

om
po

si
te

=
(t

hi
ng

) 
m

ad
e 

up
 o

f 
di

ffe
re

nt
 p

ar
ts

 o
f m

at
er

ia
ls

N
ew

 d
ef

in
iti

on
: “

A
 C

on
ta

in
er

 c
on

st
ru

ct
ed

 o
f m

or
e 

th
an

on
e 

m
at

er
ia

l.”

2.
1.

14
D

el
et

e 
“a

t a
m

bi
en

t t
em

pe
ra

tu
re

” 
fr

om
 d

ef
in

iti
on

 o
f 

C
on

ta
in

er
. (

“w
ith

in
 th

e 
sp

ec
ifi

ed
te

m
pe

ra
tu

re
 li

m
its

”?
)

&
R
Q
WD
LQ
H
U"

: A
ny

 s
ys

te
m

 u
se

d 
fo

r 
th

e 
st

or
ag

e 
of

 c
om

pr
es

se
d

ga
se

ou
s 

hy
dr

og
en

 w
ith

in
 th

e 
te

m
pe

ra
tu

re
 li

m
its

 s
pe

ci
fie

d 
in

th
is

 R
eg

ul
at

io
n,

 e
xc

lu
di

ng
 a

ny
 o

th
er

 +
\G
UR
J
H
Q
�&
R
P
S
R
Q
H
Q
WV

w
hi

ch
 m

ay
 b

e 
at

ta
ch

ed
 to

 o
r 

fit
te

d 
in

si
de

 th
e 
&
R
Q
WD
LQ
H
U.

2.
1.

15
T

hi
s 

de
fin

iti
on

 is
 fo

r 
so

m
et

hi
ng

 th
at

 h
as

 to
 d

o 
w

ith
 p

ro
du

ct
io

n 
of

 a
 c

om
po

ne
nt

, a
nd

sh
ou

ld
 b

e 
de

le
te

d
R

ef
er

en
ce

 to
 “

ho
op

 w
ra

pp
ed

 c
om

po
si

te
 c

on
ta

in
er

s”
re

pl
ac

ed
 w

ith
 “

C
om

po
si

te
 C

on
ta

in
er

s.
”

2.
1.

16
D

es
ig

n 
P

re
ss

ur
e.

 W
e 

sh
ou

ld
 b

e 
aw

ar
e 

th
at

 in
 fo

r 
in

st
an

ce
 in

 R
11

0 
th

e 
w

or
di

ng
 W

or
ki

ng
pr

es
su

re
 is

 u
se

d 
fo

r 
th

is
 p

re
ss

ur
e.

 T
he

 w
or

di
ng

 s
ho

ul
d 

ha
ve

 b
ee

n 
ha

rm
on

iz
ed

. O
ur

pr
op

os
al

 is
 to

 u
se

 D
es

ig
n 

pr
es

su
re

 a
s 

in
 th

is
 r

eg
ul

at
io

n,
 b

ut
 m

od
ify

 th
e 

de
fin

iti
on

 in
 li

ne
w

ith
 R

11
0

P
ro

po
sa

l: 
“D

es
ig

n 
pr

es
su

re
” 

T
he

 m
ax

im
um

 p
re

ss
ur

e 
to

 w
hi

ch
 a

 c
om

po
ne

nt
 is

 d
es

ig
ne

d
to

 b
e 

su
bj

ec
te

d 
to

 a
nd

 w
hi

ch
 is

 b
as

is
 f

or
 d

et
er

m
in

in
g 

th
e 

st
re

ng
th

 o
f t

he
 c

om
po

ne
nt

un
de

r 
co

ns
id

er
at

io
n.

N
ot

e:
 T

he
 r

el
at

io
n 

be
tw

ee
n 

D
es

ig
n 

pr
es

su
re

 a
nd

 W
or

ki
ng

 p
re

ss
ur

e 
is

 f
or

 s
ur

e 
de

pe
nd

in
g

on
 th

e 
pr

es
su

re
 le

ve
l. 

T
he

re
 m

ig
ht

 b
e 

di
ffe

re
nc

es
 in

 th
e 

re
la

tio
n 

on
 a

 1
M

pa
 le

ve
l a

nd
 a

80
M

pa
 p

re
ss

ur
e 

le
ve

l.

M
od

ifi
ca

tio
n 

to
 2

.1
.1

6 
ba

se
d 

on
 c

om
m

en
t b

el
ow

 a
nd

or
ig

in
al

 d
ef

in
iti

on
:

”D
es

ig
n 

P
re

ss
ur

e”
: T

he
 p

re
ss

ur
e 

at
 a

 s
et

tle
d 

te
m

pe
ra

tu
re

 o
f

85
°C

 th
at

 a
 c

om
po

ne
nt

 is
 s

ub
je

ct
ed

 to
 in

 n
or

m
al

 o
pe

ra
tio

n.
T

he
 D

es
ig

n 
P

re
ss

ur
e 

is
 e

qu
al

 to
 th

e 
W

or
ki

ng
 P

re
ss

ur
e

m
ul

tip
lie

d 
by

  1
.1

75
 1

.2
5.

”

2.
1.

16
P

ro
po

se
d 

M
od

ifi
ca

tio
n:

2.
1.

16
   

 ”
D

es
ig

n 
P

re
ss

ur
e”

: A
 p

re
ss

ur
e 

at
 a

 s
et

tle
d 

te
m

pe
ra

tu
re

 o
f  

65
°C

  8
5°

C
 th

at
 a

co
m

po
ne

nt
 is

 s
ub

je
ct

ed
 to

. T
he

 D
es

ig
n 

P
re

ss
ur

e 
is

 e
qu

al
 to

 th
e 

W
or

ki
ng

 P
re

ss
ur

e
m

ul
tip

lie
d 

by
  1

.1
75

 1
.2

5.
7
K
H
�U
H
D
O�S
UR
S
H
UW
LH
V�
R
I�
K
\G
UR
J
H
Q
�V
K
D
OO�
E
H
�F
R
Q
VL
G
H
UG
�LQ
�F
D
OF
X
OD
WLQ
J
�W
K
H
�G
H
LV
J
Q
�S
UH
VV
X
UH
�D
W



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

6

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

�
�
G
H
J
�&

$
W�
VL
G
H
�R
I�
WK
H
�OR
FD
WLR
Q
V�
Z
K
H
UH
�'
7
�X
LV
�X
VH
G
�LQ
�W
K
H
�W
H
[W
�V
WD
WH
�U
HI
H
U�
WR
�G
H
I�

2.
1.

18
E

qu
ip

m
en

t O
f T

he
 C

on
ta

in
er

. T
he

 te
xt

 s
ho

ul
d 

be
 c

ha
ng

ed
 in

 g
en

er
al

P
ro

po
sa

l: 
C

on
ta

in
er

 a
ss

es
so

rie
s

D
el

et
e 

th
e 

de
fin

iti
on

 a
s 

it 
is

 n
ot

 u
se

d 
in

 th
e 

te
xt

.

2.
1.

19
E

xc
es

s 
F

lo
w

 S
ys

te
m

. T
he

 m
ai

n 
fu

nc
tio

n 
is

 to
 c

lo
se

 d
ow

n 
th

e 
co

nt
ai

ne
r 

sy
st

em
 in

 c
as

e 
of

pi
pe

 r
up

tu
re

 o
r 

an
y 

ot
he

r 
se

ve
r m

al
fu

nc
tio

n 
in

 th
e 

hy
dr

og
en

 s
ys

te
m

. T
he

 “
or

” 
in

 th
e

de
fin

iti
on

 c
ou

ld
 in

di
ca

te
 th

at
 it

 is
 a

 li
m

ite
r.

 T
he

re
 m

ig
ht

 b
e 

ac
ce

pt
ab

le
 to

 h
av

e 
a 

“b
le

ed
fu

nc
tio

n”
: a

 s
m

al
l l

ea
k 

th
ro

ug
h 

th
e 

E
xc

es
s 

F
lo

w
 S

ys
te

m
 in

 c
as

e 
it 

is
 a

 m
an

ua
l s

ys
te

m
,

th
at

 n
ee

d 
eq

ua
l p

re
ss

ur
e 

on
 b

ot
h 

si
de

 o
f t

he
 s

ys
te

m
 fo

r 
re

se
tti

ng
/r

eo
pe

ni
ng

 a
fte

r
re

pa
ir/

se
rv

ic
e

T
he

 in
te

nt
io

n 
is

 to
 s

to
p 

th
e 

flo
w

 n
ot

 to
 r

es
tr

ic
t i

t, 
bl

ee
d

va
lv

es
 a

re
 p

er
m

itt
ed

 b
y 

14
.4

.4
: “

A
 s

ys
te

m
 o

r 
si

ng
le

 v
al

ve
th

at
 s

hu
ts

 o
ff 

th
e 

flo
w

 w
ith

ou
t m

an
ua

l i
nt

er
ve

nt
io

n 
in

 th
e

ev
en

t o
f 

a 
pi

pe
 r

up
tu

re
 o

r 
si

m
ila

r 
se

ve
re

 le
ak

ag
e.

”

2.
1.

20
W

e 
sh

ou
ld

 d
ea

l w
ith

 c
om

pl
et

e 
co

nt
ai

ne
rs

 o
nl

y.
 T

ak
e 

aw
ay

 th
e 

F
in

is
he

d
“C

om
pl

et
ed

” 
de

le
te

d 
an

d 
re

pl
ac

ed
 w

ith
 “

A
”.

2.
1.

21
F

itt
in

g 
O

r 
S

cr
ew

ed
 C

on
ne

ct
io

n 
S

ys
te

m
. C

ha
ng

e 
to

 “
C

on
ne

ct
or

” 
on

ly
.

D
ef

in
iti

on
 

re
pl

ac
ed

 
w

ith
: 

“"
F

itt
in

g"
 

A
 

no
n-

pe
rm

an
en

t
co

nn
ec

to
r 

us
ed

 in
 a

 p
ip

in
g,

 tu
bi

ng
 o

r 
ho

se
 s

ys
te

m
.”

2.
1.

25
D

o 
w

e 
re

al
ly

 n
ee

d 
th

is
 d

ef
in

iti
on

, i
f i

t i
s 

no
t m

or
e 

sp
ec

ifi
c,

 fo
r 

in
st

an
ce

 o
n 

ho
w

 to
 m

ea
su

re
(t

he
rm

oc
ou

pl
es

,,,
,,,

,)
 T

ak
e 

aw
ay

 th
e 

de
fin

iti
on

2.
1.

26
T

he
 a

cc
ep

ta
nc

e 
cr

ite
ria

 fo
r 

ga
s 

tig
ht

 h
as

 to
 b

e 
de

al
t w

ith
 in

 th
e 

re
gu

la
tio

n,
 a

nd
 in

 m
or

e
de

ta
il 

th
an

 in
 th

is
 d

ef
in

iti
on

. T
he

re
 m

ig
ht

 b
e 

a 
di

ffe
re

nc
e 

on
 w

ha
t w

e 
ca

n 
ac

ce
pt

 fr
om

 o
ne

si
ng

le
 c

om
po

ne
nt

 a
nd

 a
 c

om
pl

et
e 

hy
dr

og
en

 s
ys

te
m

. T
he

 m
ea

su
re

in
g 

tim
e 

of
 th

e 
te

st
 is

of
 im

po
rt

an
ce

, a
nd

 a
ls

o 
th

e 
pr

es
su

re
 le

ve
l. 

(s
om

e 
se

al
in

g 
m

ig
th

 h
av

e 
be

tte
r 

se
al

in
g

pe
rf

or
m

an
ce

 a
t h

ig
h 

pr
es

su
re

 th
an

 a
t l

ow
 p

re
ss

ur
e

D
et

ec
tio

n 
m

et
ho

d 
m

us
t a

ls
o 

be
 w

or
ke

d 
on

 (
bu

bb
le

 s
pr

ay
 o

r 
sn

iff
er

)

1.
 

D
el

et
e 

G
as

 T
ig

ht
 D

ef
in

iti
on

.
2.

 
14

.1
.5

 C
ha

ng
e 

to
 in

cl
ud

e 
pa

ss
 c

rit
er

ia
 b

as
ed

 o
n 

ol
d

G
as

 T
ig

ht
 d

ef
. +

 V
ol

vo
 c

om
m

en
t

3.
 

14
.4

.3
.5

 C
ha

ng
e 

to
 in

cl
ud

e 
pa

ss
 c

rit
er

ia
 b

as
ed

 o
n 

ol
d

G
as

 T
ig

ht
 d

ef
4.

 
D

el
et

e 
14

.4
.3

.6
 a

s 
it 

is
 n

ow
 b

as
ed

 o
n 

th
e 

ne
w

re
qu

ire
m

en
t f

or
 1

4.
1.

5

S
ee

 c
ha

ng
es

 a
t t

he
 e

nd
 o

f 
th

e 
do

cu
m

en
t

2.
1.

28
D

el
et

e 
de

fin
iti

on
2.

1.
31

R
ed

ifi
ni

tio
n:

 A
 s

ys
te

m
 d

es
ig

ne
d 

fo
r 

tr
an

sf
or

m
in

g 
hy

dr
og

en
 in

to
 m

ec
ha

ni
ca

l o
r 

el
ec

tr
ic

al
po

w
er

N
ot

e:
 Is

 th
e 

H
yd

ro
ge

n 
C

on
ve

rs
io

n 
S

ys
te

m
 a

 p
ar

t o
f t

he
 p

ro
pu

ls
io

n 
sy

st
em

 o
r 

no
t?

??
??

D
ef

in
iti

on
 r

ep
la

ce
d 

w
ith

 “
A

ny
 s

ys
te

m
 d

es
ig

ne
d 

fo
r 

th
e

co
nv

er
si

on
 o

f h
yd

ro
ge

n 
in

to
 e

le
ct

ric
al

, m
ec

ha
ni

ca
l o

r
th

er
m

al
 e

ne
rg

y,
 a

nd
 in

cl
ud

es
, f

or
 e

xa
m

pl
e,

 th
e 

P
ro

pu
ls

io
n

S
ys

te
m

(s
) 

or
 a

ux
ili

ar
y 

po
w

er
 u

ni
t(

s)
..”

 2.
1.

34
 P

ro
po

se
d 

M
od

ifi
ca

tio
n:

 2.
1.

34
"H

yd
ro

ge
n 

S
ys

te
m

" 
A

n 
as

se
m

bl
y 

of
 H

yd
ro

ge
n 

C
om

po
ne

nt
s 

an
d 

co
nn

ec
tin

g
pa

rt
s 

fit
te

d 
on

 m
ot

or
 v

eh
ic

le
s 

us
in

g 
hy

dr
og

en
, 

ex
cl

ud
in

g 
th

e 
P

ro
pu

ls
io

n 
S

ys
te

m
(s

) 
 o

r
au

xi
lia

ry
 p

ow
er

 u
ni

t(
s)

.

A
 r

ev
is

ed
 d

ef
in

iti
on

 o
f t

he
 b

ou
nd

ar
y 

sy
st

em
 is

 in
cl

ud
ed

.



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

7

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

 T
he

 b
ou

nd
ar

y 
be

tw
ee

n 
th

e 
H

yd
ro

ge
n 

S
ys

te
m

 a
nd

 t
he

 P
ro

pu
ls

io
n 

S
ys

te
m

 o
r 

au
xi

lia
ry

po
w

er
 u

ni
t 

is
 d

ef
in

ed
 a

s 
th

e 
po

in
t(

s)
 a

t 
w

hi
ch

 t
he

 W
or

ki
ng

 P
re

ss
ur

e 
de

cr
ea

se
s 

to
 5

M
pa

or
 t

he
 m

ax
im

um
 o

pe
ra

tin
g 

pr
es

su
re

 o
f 

th
e 

P
ro

pu
ls

io
n 

S
ys

te
m

 o
r 

au
xi

lia
ry

 p
ow

er
 u

ni
t,

w
hi

ch
ev

er
 is

 h
ig

he
r.

  C
om

m
en

t:
• 

D
ur

in
g 

th
e 

S
tu

ttg
ar

t-
M

ee
tin

g 
(J

ul
y 

5th
) 

it 
w

as
 d

ec
id

ed
 to

 s
hi

ft
 th

e 
”b

ou
nd

ar
y”

 to
 th

e
de

fin
iti

on
s 

un
de

r 
2.

1.
34

2.
1.

38
C

ha
ng

e 
to

 “
D

es
ig

n 
T

em
pe

ra
tu

re
”.

 W
e 

ha
ve

 to
 ta

ke
 in

to
 c

on
si

de
ra

tio
n 

bo
th

 m
in

im
um

 a
nd

m
ax

im
um

. T
he

 w
or

d 
de

si
gn

 g
iv

es
 u

s 
th

e 
m

in
/m

ax
D

el
et

e 
re

fs
 to

 m
in

/m
ax

 s
er

vi
ce

 te
m

pe
ra

tu
re

2.
1.

42
P

re
ss

ur
e 

R
el

ie
f D

ev
ic

e.
 D

el
et

e 
“u

ps
tr

ea
m

” 
an

d 
th

e 
de

fin
iti

on
 w

ill
 b

e 
m

or
e 

ge
ne

ra
l.

2.
1.

42
R

ep
la

ce
 e

xi
st

in
g 

te
xt

 b
y 

“"
P

re
ss

ur
e 

R
el

ie
f 

D
ev

ic
e"

 A
 d

ev
ic

e 
th

at
 p

re
ve

nt
s 

a 
pr

e-
de

te
rm

in
ed

 p
re

ss
ur

e 
fr

om
 b

ei
ng

 e
xc

ee
de

d,
 e

.g
. m

ax
im

um
 w

or
ki

ng
 p

re
ss

ur
e 

or
 d

es
ig

n
pr

es
su

re
 o

f 
a 

co
m

po
ne

nt
, b

y 
re

le
as

in
g 

th
e 

pr
es

su
re

“

N
ew

 d
ef

in
iti

on
: “

P
re

ss
ur

e 
R

el
ie

f 
D

ev
ic

e"
 A

 d
ev

ic
e 

th
at

pr
ev

en
ts

 a
 p

re
-d

et
er

m
in

ed
 p

re
ss

ur
e 

fr
om

 b
ei

ng
 e

xc
ee

de
d,

by
 r

el
ea

si
ng

 th
e 

pr
es

su
re

“
2.

1.
43

D
el

et
e 

“P
re

st
re

ss
in

g”
 d

ef
in

iti
on

 s
in

ce
 th

e 
te

rm
 is

 n
ot

 u
se

d
2.

1.
44

F
ur

th
er

 to
 th

e 
E

IH
P

2 
W

G
4 

m
ee

tin
g 

on
 5

 J
ul

y 
th

e 
pr

op
os

ed
 w

or
di

ng
 f

or
 c

ha
ng

es
 to

re
de

fin
e 

th
e 

sc
op

e 
of

 th
e 

dr
af

t C
G

H
2 

re
gu

la
tio

ns
 is

 a
s 

fo
llo

w
s:

"P
ro

pu
ls

io
n 

S
ys

te
m

" 
T

he
 in

te
rn

al
 c

om
bu

st
io

n 
en

gi
ne

 o
r 

fu
el

 c
el

l s
ys

te
m

 u
se

d 
to

 p
ro

pe
l

th
e 

ve
hi

cl
e.

”
 2.

1.
44

 P
ro

po
se

d 
M

od
ifi

ca
tio

n:
 2.

1.
44

 "
P

ro
pu

ls
io

n 
S

ys
te

m
" 

T
he

 in
te

rn
al

 c
om

bu
st

io
n 

en
gi

ne
 o

r f
ue

l c
el

l o
f 

sy
st

em
 u

se
d 

to
pr

op
el

 th
e 

ve
hi

cl
e.

2.
1.

46
W

e 
sh

ou
ld

 r
es

tr
ic

t t
he

 te
xt

 in
 th

e 
re

gu
la

tio
n 

to
 o

nl
y 

on
e 

w
or

di
ng

. P
ro

po
sa

l: 
U

se
“R

ec
ep

ta
cl

e”
 a

ll 
ov

er
.

N
ew

 d
ef

in
iti

on
: “

A
 d

ev
ic

e 
fit

te
d 

in
 th

e 
ve

hi
cl

e 
us

ed
 to

 p
er

m
it

re
fil

lin
g 

of
 th

e 
C

on
ta

in
er

(s
).

”
2.

1.
48

A
dd

 “
…

or
 r

an
do

m
 fa

ul
ts

.”
2.

1.
51

D
el

et
e 

“s
ta

nd
ar

d”
 a

s 
th

at
 w

or
d 

do
es

 n
o 

gi
ve

 u
s 

an
yt

hi
ng

2.
1.

51
T

he
 0

D
Q
X
ID
FW
X
UH
U�
V�

,
T

he
 in

st
al

la
tio

n 
of

 th
e 
+
\G
UR
J
H
Q
�&
R
P
S
R
Q
H
Q
WV

 (
ob

vi
ou

s 
an

d 
fu

nd
am

en
ta

l d
iff

er
en

ce
s)

,
Ty

pe
(s

) 
of

 6
S
H
FL
ILF
�&
R
P
S
R
Q
H
Q
WV

.
2.

1.
52

D
el

et
e 

de
fin

iti
on

N
ot

 r
eq

ui
re

d 
w

he
n 

m
ax

im
um

 g
as

 te
m

pe
ra

tu
re

 fo
r 

se
rv

ic
e

an
d 

re
fil

lin
g 

is
 8

5d
eg

.C
.



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

8

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

2.
1.

54
T

hi
s 

se
ct

io
n 

of
 th

e 
re

gu
la

tio
n 

is
 d

ef
in

iti
on

s,
 a

nd
 th

e 
lis

t o
f c

om
po

ne
nt

s 
sh

ou
ld

 b
e

tr
an

fe
re

d 
to

 th
e 

re
gu

la
tio

n 
te

xt
 la

te
r 

on
 in

 th
e 

re
gu

la
tio

n.
 D

el
et

e 
th

e 
lis

t o
f c

om
po

ne
nt

s
an

d 
th

e 
w

or
di

ng
 a

fte
r 

th
e 

lis
t, 

as
 m

ul
tif

un
ct

io
ns

 h
as

 to
 b

e 
de

al
t w

ith
 in

 th
e 

te
xt

 la
te

r 
on

 in
th

e 
re

gu
la

tio
n

R
et

ai
n 

or
ig

in
al

 fi
rs

t s
en

te
nc

e 
on

ly
.

2.
1.

55
D

el
et

e 
de

fin
iti

on
 a

s 
it 

is
 n

ot
 n

ec
es

sa
ry

.
2.

1.
59

R
ew

or
d 

to
: “

W
or

ki
ng

 P
re

ss
ur

e”
: T

he
 g

as
 p

re
ss

ur
e 

at
 a

 u
ni

fo
rm

 te
m

pe
ra

tu
re

 o
f 

15
°C

 th
at

a 
co

m
po

ne
nt

 is
 s

ub
je

ct
ed

 to
.

2.
4.

1
S

ta
te

s 
a 

”m
in

im
um

 s
er

vi
ce

 li
fe

 2
0 

ye
ar

s 
” 

w
hi

le
 A

nn
ex

 7
, P

ar
as

. 6
.4

c 
&

 9
.6

c 
su

gg
es

t a
m

in
im

um
 s

er
vi

ce
 li

fe
 o

f 1
5 

ye
ar

s.
E

di
to

ria
l m

is
ta

ke
 in

 o
rig

in
al

 te
xt

, h
ow

ev
er

 n
ow

 s
up

er
ce

de
d

by
 c

om
m

en
ts

 b
el

ow
.

2.
4.

1
T

he
 s

en
te

nc
e 

st
ar

tin
g 

w
ith

 “
 T

he
 m

in
im

um
 s

er
vi

ce
 li

fe
…

…
” 

to
 b

e 
re

m
ov

ed
. T

he
re

 m
ig

ht
be

 te
ch

no
lo

gi
es

/d
es

ig
n 

of
 c

on
ta

in
er

s,
 w

hi
ch

 c
ou

ld
 b

e 
ba

se
d 

on
 c

om
pl

et
e

re
pl

ac
em

en
t/a

nd
 d

es
tr

uc
tio

n/
re

cy
cl

in
g 

af
te

r 
a 

gi
ve

n 
nu

m
be

r 
of

 h
ou

rs
2.

4.
2

R
ep

la
ce

 e
ve

ry
th

in
g 

w
ith

: W
or

ki
ng

 P
re

ss
ur

e(
s)

 o
f 

th
e 

H
yd

ro
ge

n 
S

ys
te

m
(s

) 
sh

al
l b

e
sp

ec
ifi

ed
 b

y 
th

e 
ve

hi
cl

e 
m

an
uf

ac
tu

re
r

R
ev

is
ed

 c
om

m
en

t: 
“T

he
 W

or
ki

ng
 P

re
ss

ur
e(

s)
 o

f t
he

H
yd

ro
ge

n 
S

ys
te

m
 s

ha
ll 

be
 s

pe
ci

fie
d 

by
 th

e 
ve

hi
cl

e
M

an
uf

ac
tu

re
r.

”
2.

4.
2

T
he

 w
or

ki
ng

 p
re

ss
ur

e 
m

us
t b

e 
gr

ea
te

r 
th

an
 o

r 
eq

ua
l t

o 
th

e 
pr

es
su

re
 d

ef
in

ed
 b

y 
th

e
ve

hi
cl

e 
re

ce
pt

ac
le

.
N

ew
 c

om
m

en
t 1

4.
7.

6:
 “

T
he

 W
or

ki
ng

 P
re

ss
ur

e 
of

 th
e 

of
 th

e
R

ec
ep

ta
cl

e 
sh

al
l b

e 
le

ss
 th

an
 o

r 
eq

ua
l t

o 
th

e 
W

or
ki

ng
P

re
ss

ur
e 

of
 th

e 
C

la
ss

 O
 H

yd
ro

ge
n 

C
om

po
ne

nt
s 

up
st

re
am

of
 a

nd
 in

cl
ud

in
g 

th
e 

fir
st

 p
re

ss
ur

e 
re

gu
la

to
r.

”
2.

4.
3

W
e 

sh
ou

ld
 s

pe
c 

w
ha

t t
he

 e
xt

er
na

l s
ur

fa
ce

 s
ha

ll 
w

ith
st

an
d,

 n
ot

 a
ll 

it 
sh

al
l n

ot
 w

ith
st

an
d.

D
el

et
e 

fir
st

 p
ar

t o
f t

he
 p

ar
ag

ra
ph

. S
ta

rt
 w

ith
 : 

T
he

 e
ffe

ct
s 

on
 e

xt
er

na
l s

ur
fa

ce
s 

of
 th

e
H

yd
ro

ge
n 

C
om

po
ne

nt
s 

in
…

…
..

2.
4.

6
T

ak
e 

aw
ay

 th
e 

w
or

d 
“S

er
vi

ce
”

 2.
4.

6.
1

T
he

 te
m

pe
ra

tu
re

 r
an

ge
 o

f m
at

er
ia

ls
 u

se
d 

in
 H

yd
ro

ge
n 

C
om

po
ne

nt
s 

sh
al

l b
e:

In
te

rn
al

 c
om

bu
st

io
n 

en
gi

ne
 c

om
pa

rtm
en

t: 
-4

0 
to

 +
12

0 
de

g.
C

O
n 

bo
ar

d 
(a

ll 
ty

pe
s 

of
 p

ro
pu

ls
io

n 
sy

st
em

s)
: -

40
 to

 +
85

 d
eg

.C

 F
or

 H
yd

ro
ge

n 
C

om
po

ne
nt

s 
ou

ts
id

e 
of

 th
e 

P
ro

pu
ls

io
n 

S
ys

te
m

 c
om

pa
rt

m
en

t m
at

er
ia

l
te

m
pe

ra
tu

re
s 

ex
ce

ed
in

g 
65

°C
 a

re
 c

on
si

de
re

d 
to

 b
e 

su
ff

ic
ie

nt
ly

 lo
ca

l o
r 

of
 s

ho
rt

 e
no

ug
h

du
ra

tio
n 

th
at

 th
ey

 a
re

 n
ot

 c
on

si
de

re
d 

fo
r 

th
e 

m
ec

ha
ni

ca
l d

es
ig

n 
of

 th
e 

eq
ui

pm
en

t.

R
ew

or
de

d

 2.
4.

6.
1

 P
ro

po
se

d 
M

od
ifi

ca
tio

n:
R

ew
or

de
d



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

9

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

 2.
4.

6.
1 

  M
at

er
ia

l T
em

pe
ra

tu
re

s
 T

he
 te

m
pe

ra
tu

re
 r

an
ge

 o
f m

at
er

ia
ls

 u
se

d 
in

 H
yd

ro
ge

n 
C

om
po

ne
nt

s 
sh

al
l b

e:
 P

ro
pu

ls
io

n 
S

ys
te

m
 In

te
rn

al
 C

om
bu

st
io

n 
E

ng
in

e 
C

om
pa

rtm
en

t  
    

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

 -
40

°C
 to

 +
12

0°
C

 O
n 

B
oa

rd
 O

th
er

 A
re

as
 

   
   

   
   

  -
40

°C
 to

 +
85

°C
  F

or
 H

yd
ro

ge
n 

C
om

po
ne

nt
s 

ou
ts

id
e 

of
 th

e 
P

ro
pu

ls
io

n 
S

ys
te

m
 c

om
pa

rt
m

en
t, 

m
at

er
ia

l
te

m
pe

ra
tu

re
s 

ex
ce

ed
in

g 
65

°C
 a

re
 c

on
si

de
re

d 
to

 b
e 

su
ff

ic
ie

nt
ly

 lo
ca

l o
r 

of
 s

ho
rt

 e
no

ug
h

du
ra

tio
n,

 th
at

 th
ey

 a
re

 n
ot

 c
on

si
de

re
d 

fo
r 

th
e 

m
ec

ha
ni

ca
l d

es
ig

n 
of

 th
e 

eq
ui

pm
en

t.
  C

om
m

en
t:

• 
85

°C
 m

us
t b

e 
po

ss
ib

le
 a

t a
ny

 ti
m

e,
 v

eh
ic

le
 c

om
po

ne
nt

s 
ar

e 
al

w
ay

s 
sp

ec
ifi

ed
 to

m
in

im
um

 8
5°

C
2.

4.
6.

2
P

ro
po

se
d 

M
od

ifi
ca

tio
n:

2.
4.

6.
2 

G
as

 T
em

pe
ra

tu
re

s
T

he
 S

et
tle

d 
T

em
pe

ra
tu

re
 o

f g
as

 m
ay

 v
ar

y 
be

tw
ee

n 
-4

0°
C

 to
 +

65
°C

 +
85

°C
. D

ev
el

op
ed

ga
s 

te
m

pe
ra

tu
re

s 
du

rin
g 

fil
lin

g 
or

 d
is

ch
ar

gi
ng

 s
ha

ll 
no

t e
xc

ee
d 

+
85

°C
.

C
om

m
en

t:
In

 IS
O

 1
14

39
 it

 s
ta

te
s 

th
at

 th
e 

ga
s 

te
m

pe
ra

tu
re

 c
an

no
t e

xc
ee

d 
65

o C
, t

hi
s 

is
 d

ue
 to

 th
e

fa
ct

 th
at

 th
e 

st
an

da
rd

 is
 fo

r 
C

N
G

 a
nd

 if
 th

e 
te

m
pe

ra
tu

re
 e

xc
ee

ds
 6

5o C
 th

e 
pr

es
su

re
 in

th
e 

co
nt

ai
ne

r 
w

ill
 e

xc
ee

d 
m

ax
im

um
 a

llo
w

ab
le

 fi
lli

ng
 p

re
ss

ur
e.

 S
in

ce
 th

is
 s

ta
nd

ar
d 

is
ex

cl
us

iv
el

y 
fo

r 
hy

dr
og

en
 th

e 
te

m
pe

ra
tu

re
 a

nd
 p

re
ss

ur
e 

cr
ite

ria
 s

ho
ul

d 
be

 b
as

ed
 o

n 
th

e
be

ha
vi

ou
r 

of
 h

yd
ro

ge
n.

 A
cc

or
di

ng
 to

 th
e 

re
st

 o
f t

he
 d

oc
um

en
t c

on
ta

in
er

s 
m

us
t b

e 
te

st
ed

to
 m

ax
im

um
 fi

lli
ng

 p
re

ss
ur

e 
an

d 
te

m
pe

ra
tu

re
s 

of
 8

5o C
, t

hu
s 

th
e 

de
si

gn
s 

w
ill

 b
e 

ca
pa

bl
e

of
 h

an
dl

in
g 

a 
se

ttl
ed

 s
er

vi
ce

 te
m

pe
ra

tu
re

 o
f 

85
o C

.

R
ew

or
de

d 
to

 : 
“T

he
 g

as
 te

m
pe

ra
tu

re
 m

ay
 v

ar
y 

be
tw

ee
n 

-
40

°C
 to

 +
85

°C
 in

 n
or

m
al

 c
on

di
tio

ns
”

e.
 g

. 3
.1

T
he

re
 a

re
 s

om
e 

de
fin

iti
on

s 
m

is
si

ng
, e

. g
. M

ul
tif

un
ct

io
na

l C
om

po
ne

nt
s

N
ew

 d
ef

in
iti

on
 a

dd
ed

: 
2.

1.
x 

“M
ul

tif
un

ct
io

na
l 

C
om

po
ne

nt
”:

S
pe

ci
fic

 
C

om
po

ne
nt

s 
co

m
bi

ne
d 

or
 

fit
te

d 
to

ge
th

er
 

an
d

w
hi

ch
 

m
ay

 
in

cl
ud

e 
H

yd
ro

ge
n 

C
om

po
ne

nt
s.

 
A

M
ul

tif
un

ct
io

na
l C

om
po

ne
nt

 is
 a

 S
pe

ci
fic

 C
om

po
ne

nt
.

3.
2

iii
) 

di
ffi

cu
lt 

to
 u

nd
er

st
an

d 
th

e 
ne

ed
 fo

r 
pi

pi
ng

 a
nd

 in
st

ru
m

en
ta

tio
n 

dr
aw

in
g 

fo
r 

a
C

on
ta

in
er

. D
el

et
e 

th
e 

w
ho

le
 s

ub
-p

ar
ag

ra
ph

A
ls

o 
su

b-
pa

ra
.iv

) 
de

le
te

d 
as

 o
f n

o 
va

lu
e

4.
3

T
he

 d
ra

ft 
do

es
 n

ot
 ta

ke
 in

to
 c

on
si

de
ra

tio
n 

th
at

 a
 c

on
ta

in
er

 c
ou

ld
 b

e 
as

se
m

bl
ed

 b
y

R
ew

or
d:

 “
O

n 
ea

ch
 &
R
Q
WD
LQ
H
U�

 a
nd

 w
he

re
 a

pp
lic

ab
le

 th
e



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

10

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

m
ul

tip
le

 c
on

ta
in

er
s,

 a
nd

 a
ll 

of
 th

em
 c

ap
tu

re
d 

in
si

de
 a

 g
as

 ti
gh

t c
ov

er
, w

ith
 fo

r i
ns

ta
nc

e
va

cu
m

 in
si

de
. A

 b
ro

ke
n 

co
ve

r 
w

ill
 in

 s
uc

h 
ca

se
s 

gi
ve

 a
 d

es
tr

oy
ed

 c
on

ta
in

er
. A

 m
ul

tip
le

 o
f

su
b-

co
nt

ai
ne

rs
 in

 a
 b

un
dl

e,
 m

ak
in

g 
a 

co
m

pl
et

e 
co

nt
ai

ne
r 

pa
ck

ag
e,

 to
 b

e 
m

ar
ke

d 
by

 a
bu

nd
le

 m
ar

ki
ng

ou
te

r 
su

rf
ac

e 
of

 a
 g

ro
up

 o
f p

er
m

an
en

tly
 e

nc
ap

su
la

te
d

&
R
Q
WD
LQ
H
UV

, t
he

 0
D
Q
X
ID
FW
X
UH
U 

sh
al

l…
…

”

R
ep

la
ce

 “
W

at
er

 c
ap

ac
ity

..”
 w

ith
 “

In
te

rn
al

 v
ol

um
e…

”
5.

3
C

ha
ng

e 
fr

om
 “

H
yd

ro
ge

n 
C

om
po

ne
nt

” 
to

 “
S

pe
ci

fic
 C

om
po

ne
nt

”.
5.

4.
2

C
ha

ng
e 

to
 “

pr
ec

ed
ed

” 
fr

om
 “

pr
oc

ee
de

d”
.

5.
6

C
ha

ng
e 

to
 “

an
 e

xa
m

pl
e”

 fr
om

 “
ex

am
pl

es
”.

6.
1.

3
T

he
 la

st
 s

en
te

nc
e 

se
em

s 
to

 b
e 

un
ne

ce
ss

ar
y.

 W
ha

t d
oe

s 
it 

re
al

ly
 s

ay
? 

“Y
ou

 a
re

 n
ow

re
ad

in
g 

pa
ra

gr
ap

h 
6.

1.
3 

w
ith

in
 p

ar
ag

ra
ph

 6
.1

 –
 G

en
er

al
 P

ro
vi

si
on

s 
of

 C
ha

pt
er

 6
 –

S
pe

ci
fic

at
io

ns
 fo

r 
H

yd
ro

ge
n 

C
om

po
ne

nt
s.

 P
le

as
e 

ke
ep

 in
 m

in
d 

th
at

 th
e 

pr
ov

is
io

ns
 o

f t
hi

s
C

ha
pt

er
 6

 a
re

 to
 b

e 
fu

lfi
lle

d.
”

6.
1.

5
P

ro
po

se
d 

M
od

ifi
ca

tio
n:

6.
1.

5
U

nl
es

s 
in

di
ca

te
d 

ot
he

rw
is

e 
th

e 
fo

llo
w

in
g 

D
es

ig
n 

P
re

ss
ur

es
 s

ha
ll 

be
 u

se
d 

fo
r 

al
l

H
yd

ro
ge

n 
C

om
po

ne
nt

s 
ot

he
r 

th
an

 th
e 

C
on

ta
in

er
(s

):
i) 

T
he

 H
yd

ro
ge

n 
S

ys
te

m
 u

ps
tr

ea
m

 o
f t

he
 fi

rs
t o

r 
on

ly
 P

re
ss

ur
e 

R
eg

ul
at

or
, e

xc
lu

di
ng

th
e 

   
   

  C
on

ta
in

er
 s

ha
ll 

ha
ve

 a
 D

es
ig

n 
P

re
ss

ur
e 

eq
ua

l t
o 

at
 le

as
t t

he
 D

es
ig

n
P

re
ss

ur
e 

of
 th

e 
C

on
ta

in
er

. I
t s

ha
ll 

be
 d

es
ig

ne
d 

w
ith

 a
 c

oe
ffi

ci
en

t o
f s

af
et

y 
no

t l
es

s
th

an
 th

at
 o

f t
he

 C
on

ta
in

er
.

ii)
 

T
he

 H
yd

ro
ge

n 
S

ys
te

m
 d

ow
ns

tr
ea

m
 o

f 
a 

P
re

ss
ur

e 
R

eg
ul

at
or

 s
ha

ll 
be

 p
ro

te
ct

ed
ag

ai
ns

t o
ve

rp
re

ss
ur

e 
an

d 
sh

al
l b

e 
de

si
gn

ed
 fo

r 
a 

bu
rs

t p
re

ss
ur

e 
at

 le
as

t 3
.0

 ti
m

es
th

e 
ou

tle
t p

re
ss

ur
e 

(d
ow

ns
tr

ea
m

 W
or

ki
ng

 P
re

ss
ur

e)
 o

f t
he

 fi
rs

t P
re

ss
ur

e 
R

eg
ul

at
or

up
st

re
am

. I
f 

pr
ot

ec
te

d 
by

 a
 p

re
ss

ur
e 

co
nt

ro
l s

ys
te

m
 th

e 
H

yd
ro

ge
n 

S
ys

te
m

do
w

ns
tr

ea
m

 o
f 

a 
P

re
ss

ur
e 

R
eg

ul
at

or
 s

ha
ll 

be
 p

ro
te

ct
ed

 a
ga

in
st

 o
ve

rp
re

ss
ur

e 
an

d
sh

al
l b

e 
de

si
gn

ed
 fo

r 
a 

bu
rs

t p
re

ss
ur

e 
of

 a
t l

ea
st

 3
.0

 ti
m

es
 th

e 
ou

tle
t p

re
ss

ur
e

(d
ow

ns
tr

ea
m

 W
or

ki
ng

 P
re

ss
ur

e)
.

C
om

m
en

t:
• 

In
 ”

ii)
 O

rig
in

al
 D

ra
ft”

 th
e 

H
yd

ro
ge

n 
C

om
po

ne
nt

s 
w

ill
 b

ec
om

e 
to

o 
he

av
y

R
ew

or
de

d:
i) 

T
he

 +
\G
UR
J
H
Q
�6
\V
WH
P

 u
ps

tr
ea

m
 o

f t
he

 fi
rs

t o
r 

on
ly

3
UH
VV
X
UH
�5
H
J
X
OD
WR
U 

sh
al

l h
av

e 
a 
'
H
VL
J
Q
�3
UH
VV
X
UH

 e
qu

al
 to

at
 le

as
t t

he
 '
H
VL
J
Q
�3
UH
VV
X
UH

 o
f t

he
 &
R
Q
WD
LQ
H
U.

ii)
 T

he
 +
\G
UR
J
H
Q
�6
\V
WH
P

 d
ow

ns
tr

ea
m

 o
f 

a 
3
UH
VV
X
UH

5
H
J
X
OD
WR
U 

ha
s 

a 
'
H
VL
J
Q
�3
UH
VV
X
UH

 d
er

iv
ed

 fr
om

 th
e 
:
R
UN
LQ
J

3
UH
VV
X
UH

 o
f t

ha
t s

ec
tio

n 
of

 th
e 
+
\G
UR
J
H
Q
�6
\V
WH
P
� u

nl
es

s
th

e 
ga

s 
pr

es
su

re
 n

ev
er

 e
xc

ee
ds

 :
R
UN
LQ
J
�3
UH
VV
X
Ue

re
ga

rd
le

ss
 o

f g
as

 te
m

pe
ra

tu
re

.

N
ew

 1
4.

1.
16

: “
T

he
 H

yd
ro

ge
n 

S
ys

te
m

 d
ow

ns
tr

ea
m

 o
f 

a
P

re
ss

ur
e 

R
eg

ul
at

or
 s

ha
ll 

be
 p

ro
te

ct
ed

 a
ga

in
st

 o
ve

rp
re

ss
ur

e
du

e 
to

 th
e 

po
ss

ib
le

 fa
ilu

re
 o

f t
he

 P
re

ss
ur

e 
R

eg
ul

at
or

.”

6.
1.

7
A

dd
 a

 n
ew

 p
ar

ag
ra

ph
: 6

.1
.7

 T
he

 s
pe

ci
fic

 c
om

po
ne

nt
s 

of
 v

eh
ic

le
s 

us
in

g 
H

yd
ro

ge
n 

in
 th

ei
r

pr
op

ul
si

on
 s

ys
te

m
 s

ha
ll 

co
m

pl
y 

w
ith

 r
el

ev
an

t e
le

ct
ro

m
at

ic
 c

om
pa

tib
ili

ty
 (

E
M

C
)

re
qu

ire
m

en
ts

 a
cc

or
di

ng
 to

 R
eg

ul
at

io
n 

N
o 

10
, 0

2 
se

rie
s 

of
 a

m
en

dm
en

ts
, o

r 
eq

ui
va

le
nt

R
ew

or
de

d:
 6

.1
.7

S
pe

ci
fic

 C
om

po
ne

nt
s 

sh
al

l b
e

ap
pr

ov
ed

 in
 a

cc
or

da
nc

e 
w

ith
 th

e 
re

le
va

nt
 e

le
ct

ro
m

ag
ne

tic
co

m
pa

tib
ili

ty
 r

eq
ui

re
m

en
ts

 o
f 

E
C

E
 R

eg
ul

at
io

n 
N

o 
10

, 0
2

se
rie

s 
of

 a
m

en
dm

en
ts

, o
r 

eq
ui

va
le

nt
.

6.
1.

8
C

ha
ng

e 
to

 “
…

 in
 C

ha
pt

er
 6

 a
nd

 th
e 

re
le

va
nt

 a
nn

ex
es

…
”



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

11

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

6.
3.

1.
1

T
he

 P
re

ss
ur

e 
R

el
ie

f 
D

ev
ic

e 
sh

al
l b

e 
te

m
pe

ra
tu

re
 tr

ig
ge

re
d 

on
ly

.
6.

3.
1.

2 
/ 6

.3
.1

.3
D

el
et

e 
w

or
ds

 “
fo

r/
of

 th
e 

co
nt

ai
ne

r”
. T

hi
s 

is
 a

lre
ad

y 
gi

ve
n 

by
 6

.3
.1

.
6.

3.
1.

2
T

he
 tr

ig
ge

r 
te

m
pe

ra
tu

re
 o

f 
11

0°
C

 ±
 1

0°
C

 fo
r 

th
e 

P
re

ss
ur

e 
R

el
ie

f D
ev

ic
e 

se
em

s 
to

 b
e

ve
ry

 lo
w

. E
ve

n 
V

dT
Ü

V
 h

as
 a

 h
ig

he
r 

tr
ig

ge
r 

/ m
el

tin
g 

te
m

pe
ra

tu
re

. H
yd

ro
ge

n 
w

ill
 s

ee
 a

te
m

pe
ra

tu
re

 r
is

e 
w

he
n 

it 
ex

pa
nd

s 
an

d 
co

m
pr

es
se

s.
S

om
e 

O
E

M
’s

 r
eq

ui
re

 a
 tr

ig
ge

r 
te

m
pe

ra
tu

re
 o

f 1
40

°C
. B

on
fir

e 
te

st
s 

w
ith

 P
R

D
 fo

r 
14

0°
C

tr
ig

ge
r 

te
m

pe
ra

tu
re

 h
av

e 
be

en
 p

er
fo

rm
ed

 s
uc

ce
ss

fu
lly

.

C
om

m
en

t V
dT

Ü
V

 r
eq

ui
re

s 
10

0°
C

 to
 1

15
°C

 a
nd

 1
25

°C
 ±

 5
°C

 fo
r 

al
l s

te
el

 c
on

ta
in

er
s

C
ha

ng
e 

to
 1

20
°C

 ±
 5

°C

 6.
3.

1.
2

 P
ro

po
se

d 
M

od
ifi

ca
tio

n:
 6.

3.
1.

2 
T

he
 P

re
ss

ur
e 

R
el

ie
f 

D
ev

ic
e 

fo
r 

th
e 

C
on

ta
in

er
 s

ha
ll 

lim
it 

th
e 

pr
es

su
re

 in
si

de
 th

e
C

on
ta

in
er

 b
y 

op
en

in
g 

a 
te

m
pe

ra
tu

re
 fu

si
bl

e 
pl

ug
 a

t 1
10

°C
+

10
°C

 a
 te

m
pe

ra
tu

re
35

°C
+

10
°C

 a
bo

ve
 th

e 
m

ax
im

um
 g

as
 te

m
pe

ra
tu

re
 o

f 8
5°

C
.

S
ee

 a
bo

ve
 c

om
m

en
t

6.
3.

1.
3

R
ep

la
ce

 d
es

ig
ne

d 
w

ith
 te

st
ed

, a
s 

th
e 

A
nn

ex
 8

A
 is

 a
  s

pe
ci

fic
at

io
n 

fo
r 

ac
ce

pt
an

ce
 te

st
“d

es
ig

ne
d”

 r
ep

la
ce

d 
w

ith
 “

ap
pr

ov
ed

”
6.

3.
2.

1
T

he
 r

at
in

g 
of

 P
re

ss
ur

e 
R

el
ie

f 
D

ev
ic

es
 d

ow
ns

tr
ea

m
 o

f P
re

ss
ur

e 
R

eg
ul

at
or

s 
sh

al
l n

ot
ex

ce
ed

 th
e 

? 
P

re
ss

ur
e 

th
e 

do
w

ns
tr

ea
m

 c
om

po
ne

nt
s 

ar
e 

de
si

gn
ed

 f
or

. (
6.

1.
5 

ii)
R

ew
or

d 
to

: “
T

he
 P

re
ss

ur
e 

R
el

ie
f 

D
ev

ic
e(

s)
 d

ow
ns

tr
ea

m
 o

f
P

re
ss

ur
e 

R
eg

ul
at

or
s 

sh
al

l l
im

it 
th

e 
pr

es
su

re
 to

 th
e 

T
es

t
P

re
ss

ur
e 

of
 th

e 
do

w
ns

tr
ea

m
 H

yd
ro

ge
n 

C
om

po
ne

nt
s.

”
 6.

3.
2.

2
 P

ro
po

se
d 

M
od

ifi
ca

tio
n:

 6.
3.

2.
2

P
re

ss
ur

e 
R

el
ie

f d
ev

ic
es

 fo
r 

pr
ot

ec
tin

g 
cl

as
s 

0 
co

m
po

ne
nt

s 
sh

al
l b

e 
te

m
pe

ra
tu

re
tr

ig
ge

re
d 

 e
xc

ep
t w

he
n 

pr
ot

ec
tin

g 
C

la
ss

 1
, 2

 ,3
 a

nd
 4

 H
yd

ro
ge

n 
C

om
po

ne
nt

s 
or

 S
ys

te
m

s
in

 w
hi

ch
 c

as
e 

th
ey

 m
ay

 b
e 

pr
es

su
re

 tr
ig

ge
re

d.
 

S
ec

tio
n 

de
le

te
d 

as
 o

th
er

 ty
pe

s 
of

 P
R

D
 m

ay
 b

e 
us

ed
 f

or
C

la
ss

 0

6.
3.

2.
2

C
la

ss
 n

um
be

rin
g 

no
t i

n 
ac

co
rd

an
ce

 w
ith

 2
.3

.1
6.

3.
2.

3
R

ep
la

ce
 d

es
ig

n 
w

ith
 te

st
 (

as
 fo

r 
6.

3.
1.

3)
6.

5.
1

C
ha

ng
e 

W
or

ki
ng

 p
re

ss
ur

e 
w

ith
 d

es
ig

n 
pr

es
su

re
 (

2x
)

6.
6,

 6
.6

.1
 &

 2
U

se
  r

ec
ep

ta
cl

e 
on

ly
6.

10
U

se
 th

e 
w

or
d 

“C
on

ne
ct

or
” 

on
ly

U
se

 “
F

itt
in

g”
6.

10
.1

U
se

 th
e 

w
or

d 
“C

on
ne

ct
or

” 
on

ly
U

se
 “

F
itt

in
g”

 6.
13

.1
 P

ro
po

se
d 

M
od

ifi
ca

tio
n:

 6.
13

.1
E

le
ct

ric
al

 c
om

po
ne

nt
s 

of
 e

qu
ip

m
en

t i
n 

co
nt

ac
t w

ith
 h

yd
ro

ge
n 

sh
al

l:
 i) 

B
e 

in
su

la
te

d 
in

 s
uc

h 
a 

m
an

ne
r 

th
at

 n
o 

cu
rr

en
t 

pa
ss

es
 t

hr
ou

gh
 h

yd
ro

ge
n 

co
nt

ai
ni

ng
pa

rt
s,

M
in

or
 c

ha
ng

e 
to

 p
ro

po
se

d 
w

or
di

ng
, s

ee
 d

ra
ft



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

12

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

 ii)
 H

av
e 

th
e 

el
ec

tr
ic

al
 s

ys
te

m
 o

f t
he

 d
ev

ic
e 

in
su

la
te

d 
fr

om
:

 a)
 th

e 
bo

dy
 o

f t
he

 c
om

po
ne

nt
,

 b)
 th

e 
C

on
ta

in
er

.
 iii

) 
T

he
 e

le
ct

ric
 c

irc
ui

t i
ns

ul
at

io
n 

re
si

st
an

ce
, (

ba
tte

rie
s 

an
d 

fu
el

 c
el

ls
 e

xc
lu

de
d)

, s
ha

ll
ex

ce
ed

 1
 k

Ω
 fo

r 
ea

ch
 v

ol
t o

f t
he

 n
om

in
al

 v
ol

ta
ge

.
  C

om
m

en
t:

• 
T

he
 1

 k
Ω

 fo
r 

ea
ch

 v
ol

t i
s 

th
e 

no
rm

al
 r

eq
ui

re
m

en
t (

se
e 

E
N

 1
98

7-
3)

6.
14

A
dd

 a
 n

ew
 p

ar
ag

ra
ph

 6
.1

4:
 “

If 
a 

te
st

 m
et

ho
d 

ot
he

r 
th

an
 th

os
e 

sp
ec

ifi
ed

 in
 P

ar
ag

ra
ph

 6
.1

to
 6

.1
3 

ab
ov

e 
an

d 
th

e 
re

le
va

nt
 a

nn
ex

es
 is

 u
se

d,
 it

s 
eq

ui
va

le
nc

e 
sh

al
l b

e 
pr

ov
ed

.”
M

ov
ed

 to
 6

.1
.8

8.
1.

1 
/ 1

6.
1

C
ha

ng
e 

to
 “

…
ap

pr
ov

ed
 a

cc
or

di
ng

 to
 …

“.
8.

1.
2

T
he

 a
ut

ho
rit

y 
(T

ec
hn

ic
al

 S
er

vi
ce

 o
r 

A
ut

ho
rit

y?
) 

w
hi

ch
 h

as
 g

ra
nt

ed
 T

yp
e 

A
pp

ro
va

l m
ay

 a
t

an
y 

tim
e 

ve
rif

y 
th

e 
co

nf
or

m
ity

 c
on

tr
ol

 m
et

ho
ds

 a
pp

lie
d 

in
 e

ac
h 

pr
od

uc
tio

n 
fa

ci
lit

y.
 T

he
no

rm
al

 fr
eq

ue
nc

y 
of

 th
es

e 
ve

rif
ic

at
io

ns
 s

ha
ll 

be
 o

nc
e 

ev
er

y 
tw

o 
ye

ar
s.

(s
uf

fic
ie

nt
?)

i) 
T

yp
e 

A
pp

ro
va

l A
ut

ho
rit

y
ii)

 
T

o 
be

 c
om

pa
re

d 
w

ith
 e

xi
st

in
g 

E
C

E
 r

eg
ul

at
io

ns

13
.4

.1
 / 

N
ot

e 
1

C
ha

ng
e 

to
 s

up
er

sc
rip

te
d 

“1 ” 
in

st
ea

d 
of

 “
(s

ee
 N

ot
e 

1/
 b

el
ow

)”
. C

ha
ng

e 
th

e 
fo

ot
no

te
 fr

om
“N

ot
e 

1/
:”

 to
 s

up
er

sc
rip

te
d 

“1 ”.
13

.7
“c

lo
se

 to
”,

 n
ot

 “
cl

os
ed

 to
”.

14
.1

.1
R

ep
la

ce
 W

or
ki

ng
 P

re
ss

ur
e 

w
ith

 D
es

ig
n 

P
re

ss
ur

e
14

.1
.1

“I
t s

ha
ll 

re
lia

bl
y 

w
ith

st
an

d 
th

e 
H
OH
F
WU
LF
D
O�
 m

ec
ha

ni
ca

l, 
th

er
m

al
 a

nd
 c

he
m

ic
al

 o
pe

ra
tin

g
co

nd
iti

on
s…

.”
14

.1
.4

D
oe

s 
no

t g
iv

e 
an

yt
hi

ng
. D

el
et

e.
14

.1
.5

R
ep

la
ce

 “
T

he
 H

yd
ro

ge
n 

S
ys

te
m

 s
ha

ll 
be

 G
as

 T
ig

ht
.”

 w
ith

 “
T

he
 H

yd
ro

ge
n 

S
ys

te
m

 s
ha

ll
be

 G
as

 T
ig

ht
. T

he
 in

st
al

le
d 

H
yd

ro
ge

n 
S

ys
te

m
 s

ha
ll 

be
 te

st
ed

 fo
r 

le
ak

ag
e 

w
ith

 a
 s

ur
fa

ce
ac

tiv
e 

ag
en

t w
ith

ou
t f

or
m

at
io

n 
of

 b
ub

bl
es

 o
r 

m
ea

su
re

d 
w

ith
 a

 c
om

bi
ne

d 
le

ak
ag

e 
an

d
pe

rm
ea

tio
n 

ra
te

 le
ss

 th
an

 1
00

 N
cm

3 /h
ou

r 
or

 o
th

er
 e

qu
iv

al
en

t t
es

t m
et

ho
d.

”

i) 
D

el
et

e 
G

as
 T

ig
ht

 D
ef

in
iti

on
.

ii)
 

14
.1

.5
 C

ha
ng

e 
to

 in
cl

ud
e 

pa
ss

 c
rit

er
ia

 b
as

ed
 o

n 
ol

d
G

as
 T

ig
ht

 d
ef

. +
 V

ol
vo

 c
om

m
en

t
iii

) 
14

.4
.3

.5
 C

ha
ng

e 
to

 in
cl

ud
e 

pa
ss

 c
rit

er
ia

 b
as

ed
 o

n
ol

d 
G

as
 T

ig
ht

 d
ef

iv
) 

D
el

et
e 

14
.4

.3
.6

 a
s 

it 
is

 n
ow

 b
as

ed
 o

n 
th

e 
ne

w
re

qu
ire

m
en

t f
or

 1
4.

1.
5

S
ee

 c
ha

ng
es

 a
t t

he
 e

nd
 o

f 
th

e 
do

cu
m

en
t

14
.1

.7
F

irs
t s

en
te

nc
e:

 D
el

et
e 

“s
er

vi
ce

” 
D

el
et

e 
se

co
nd

 s
en

te
nc

e 
as

 it
 d

oe
s 

no
t s

et
 a

ny
 r

eg
ul

at
or

y
de

m
an

d 
(m

or
e 

a 
ki

nd
 o

f 
ba

si
c 

in
fo

rm
at

io
n 

w
el

l k
no

w
n)



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

13

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

 14
.1

.8
 D

el
et

e 
2nd

 s
en

te
nc

e
 14

.1
.9

 P
ro

po
se

d 
M

od
ifi

ca
tio

n:
 14

.1
.9

N
o 

co
m

po
ne

nt
 o

f t
he

 H
yd

ro
ge

n 
S

ys
te

m
 s

ha
ll 

be
 lo

ca
te

d 
ne

ar
 th

e 
ex

ha
us

t
of

 a
n 

in
te

rn
al

 c
om

bu
st

io
n 

en
gi

ne
 o

r 
ot

he
r 

he
at

 s
ou

rc
e,

 u
nl

es
s 

su
ch

 c
om

po
ne

nt
s

ar
e 

ad
eq

ua
te

ly
 s

hi
el

de
d 

ag
ai

ns
t h

ea
t.

14
.1

.1
1

R
ep

la
ce

 “
…

.s
ha

ll 
no

t d
am

ag
e 

th
e 

H
yd

ro
ge

n 
S

ys
te

m
” 

w
ith

 “
…

..s
ha

ll 
no

t c
au

se
 le

ak
ag

e 
of

th
e 

H
yd

ro
ge

n 
S

ys
te

m
.”

C
la

us
e 

re
w

or
de

d

14
.1

.1
2

D
an

ge
ro

us
. I

f 
so

m
eo

ne
 s

ta
rt

 to
 p

ro
te

ct
 (

in
su

la
te

) 
th

e 
P

R
D

, w
e 

ca
n 

st
ar

t w
ai

tin
g 

fo
r 

th
e

bi
g 

ba
ng

. M
uc

h 
be

tte
r 

to
 s

et
 r

eq
ui

re
m

en
ts

 to
 th

e 
 m

at
er

ia
l  

us
ed

 o
n 

P
R

D
’s

. P
le

as
e 

al
so

ta
ke

 in
to

 c
on

si
de

ra
tio

n 
th

at
 p

ar
tly

 p
ro

te
ct

io
n,

 th
at

 c
ou

ld
 a

cc
um

ul
at

e 
fo

r i
ns

ta
nc

e
sa

nd
/s

al
t, 

th
at

 c
ou

ld
 b

e 
ke

pt
 w

et
 o

ve
r 

lo
ng

 p
er

io
de

s,
 c

ou
ld

 b
e 

w
or

se
 th

an
 u

np
ro

te
ct

ed
su

rf
ac

es
.

O
rig

in
al

 in
te

nt
io

n 
to

 c
on

si
de

r 
lo

ca
tio

n 
N

O
T

 p
ro

te
ct

io
n

pa
ra

gr
ap

h 
re

w
or

de
d.

 14
.1

.1
6

A
n 

E
xc

es
s 

F
lo

w
 S

ys
te

m
 s

ha
ll 

be
 p

ar
t o

f t
he

 H
yd

ro
ge

n 
S

ys
te

m
.

 14
.2

.1
 P

ro
po

se
d 

M
od

ifi
ca

tio
n:

 14
.2

.1
A

 H
yd

ro
ge

n 
S

ys
te

m
 s

ha
ll 

co
nt

ai
n 

at
 le

as
t t

he
 fo

llo
w

in
g 

co
m

po
ne

nt
s:

 
 14

.2
.1

.1
C

on
ta

in
er

(s
),

 14
.2

.1
.2

A
ut

om
at

ic
 v

al
ve

(s
),

 14
.2

.1
.3

E
xc

es
s 

flo
w

 s
ys

te
m

 14
.2

.1
.4

F
itt

in
gs

 o
r 

sc
re

w
ed

 c
on

ne
ct

io
n 

sy
st

em
s,

 14
.2

.1
.5

F
le

xi
bl

e 
fu

el
 li

ne
s 

or
 r

ig
id

 fu
el

 li
ne

s,
 14

.2
.1

.6
   

  H
yd

ro
ge

n 
co

nv
er

si
on

 s
ys

te
m

, e
.g

. c
om

bu
st

io
n

    
   

   
   

   
 e

ng
in

e,
 fu

el
 c

el
l, 

ca
ta

ly
tic

 h
ea

te
r 

et
c.

,
 14

.2
.1

.6
P

re
ss

ur
e 

or
 h

yd
ro

ge
n 

re
m

ai
ni

ng
 in

di
ca

to
r,

 14
.2

.1
.7

P
re

ss
ur

e 
an

d 
te

m
pe

ra
tu

re
 s

en
so

rs
,

 14
.2

.1
.8

P
re

ss
ur

e 
re

gu
la

to
r(

s)
 14

.2
.1

.9
P

re
ss

ur
e 

re
lie

f d
ev

ic
e 

(t
em

pe
ra

tu
re

 tr
ig

ge
re

d)
,

 14
.2

.1
.1

0
R

ef
ue

lli
ng

 c
on

ne
ct

io
n 

or
 r

ec
ep

ta
cl

e,
 14

.2
.1

.1
1

S
af

et
y 

in
st

ru
m

en
te

d 
sy

st
em

,
 14

.2
.1

.1
2

C
he

ck
 o

r 
no

n-
re

tu
rn

 v
al

ve
(s

).
  C

om
m

en
t:



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

14

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

• 
S

ee
 1

 s
co

pe
 1

.1
14

.2
.1

.8
D

el
et

e 
 “

an
d 

te
m

pe
ra

tu
re

”
 14

.3
.1

 P
ro

po
se

d 
M

od
ifi

ca
tio

n:
 14

.3
.1

C
on

ta
in

er
(s

) 
sh

al
l b

e 
pe

rm
an

en
tly

 in
st

al
le

d 
on

-b
oa

rd
 th

e 
ve

hi
cl

e 
an

d 
m

ay
 o

nl
y

be
 r

em
ov

ed
 fo

r 
m

ai
nt

en
an

ce
. C

on
ta

in
er

(s
) 

sh
al

l n
ot

 b
e 

in
st

al
le

d 
in

 th
e 

pr
op

ul
si

on
 s

ys
te

m
co

m
pa

rtm
en

t i
n 

th
e 

In
te

rn
al

 C
om

bu
st

io
n 

E
ng

in
e 

C
om

pa
rt

m
en

t.
14

.3
.2

C
on

ta
in

er
(s

) 
ca

n 
fu

lfi
l i

nt
eg

ra
te

d 
fu

nc
tio

ns
 o

f t
he

 v
eh

ic
le

. C
on

ta
in

er
(s

) 
sh

al
l b

e 
de

si
gn

ed
to

 fu
lfi

l t
he

 in
te

gr
at

ed
 fu

nc
tio

n 
re

qu
ire

m
en

ts
 p

lu
s 

th
e 

C
on

ta
in

er
 r

eq
ui

re
m

en
ts

.(
w

hi
ch

fu
nc

tio
ns

 a
re

 m
ea

nt
 h

er
e?

)

D
el

et
e 

pa
ra

gr
ap

h

 14
.3

.3
 P

ro
po

se
d 

M
od

ifi
ca

tio
n:

 14
.3

.3
C

on
ta

in
er

(s
) 

in
cl

ud
in

g 
S

af
et

y 
D

ev
ic

es
 m

us
t 

be
 m

ou
nt

ed
 a

nd
 f

ix
ed

 s
o 

th
at

 t
he

fo
llo

w
in

g 
ac

ce
le

ra
tio

ns
 c

an
 b

e 
ab

so
rb

ed
 (

w
ith

ou
t 

da
m

ag
e 

of
 t

he
 s

af
et

y 
re

la
te

d 
pa

rt
s)

w
he

n 
th

e 
C

on
ta

in
er

(s
) 

ar
e 

fu
ll.

 N
o 

un
co

nt
ro

lle
d 

re
le

as
e 

of
 h

yd
ro

ge
n 

is
 p

er
m

itt
ed

.
 V

eh
ic

le
s 

of
 c

at
eg

or
ie

s 
M

1 
an

d 
N

1:
 

a)
 +

/-
20

 g
 in

 th
e 

di
re

ct
io

n 
of

 tr
av

el
 

b)
 +

/-
8 

g 
ho

riz
on

ta
lly

 p
er

pe
nd

ic
ul

ar
 to

 th
e 

di
re

ct
io

n 
of

 tr
av

el
  V

eh
ic

le
s 

of
 c

at
eg

or
ie

s 
M

2 
an

d 
N

2:
 

a)
 +

/-
10

 g
 in

 th
e 

di
re

ct
io

n 
of

 tr
av

el
 

b)
 +

/-
5 

g 
ho

riz
on

ta
lly

 p
er

pe
nd

ic
ul

ar
 to

 th
e 

di
re

ct
io

n 
of

 tr
av

el
  V

eh
ic

le
s 

of
 c

at
eg

or
ie

s 
M

3 
an

d 
N

3:
 

a)
 +

/-
6.

6 
g 

in
 th

e 
di

re
ct

io
n 

of
 tr

av
el

 
b)

 +
/-

5 
g 

ho
riz

on
ta

lly
 p

er
pe

nd
ic

ul
ar

 to
 th

e 
di

re
ct

io
n 

of
 tr

av
el

  A
 c

al
cu

la
tio

n 
m

et
ho

d 
ca

n 
be

 u
se

d 
in

st
ea

d 
of

 p
ra

ct
ic

al
 te

st
in

g 
if 

its
 e

qu
iv

al
en

ce
 c

an
 b

e
de

m
on

st
ra

te
d 

by
 th

e 
ap

pl
ic

an
t f

or
 a

pp
ro

va
l t

o 
th

e 
sa

tis
fa

ct
io

n 
of

 th
e 

te
ch

ni
ca

l s
er

vi
ce

.
  C

om
m

en
t:

• 
S

ee
 E

C
E

 R
 1

10
 (

C
N

G
)

14
.3

.5
W

e 
ha

ve
 to

 b
e 

ca
re

fu
l s

o 
th

at
 th

e 
se

co
nd

ar
y 

pr
ot

ec
tio

n 
sy

st
em

 in
flu

en
ce

 o
n 

th
e

re
sp

on
se

 a
nd

 p
er

fo
rm

an
ce

 o
f t

he
 m

ai
n 

pr
ot

ec
tio

n 
sy

st
em

. I
f t

he
re

 is
 a

 fi
re

, t
he

 c
on

ta
in

er
sh

ou
ld

 b
e 

dr
ai

ne
d 

of
f a

s 
so

on
 a

s 
po

ss
ib

le
, c

on
tr

ol
le

d 
by

 th
e 

P
R

D
 c

ap
ac

ity
 o

nl
y.

R
ew

or
d 

to
 c

la
rif

y:
 “

P
re

ss
ur

e 
R

el
ie

f 
D

ev
ic

e(
s)

 s
ha

ll 
fo

rm
 th

e
fir

e 
pr

ot
ec

tio
n 

sy
st

em
 fo

r 
a 

C
on

ta
in

er
 to

 p
re

ve
nt

 r
up

tu
re

.
T

he
rm

al
 in

su
la

tio
n 

or
 o

th
er

 p
ro

te
ct

iv
e 

m
ea

su
re

s 
sh

al
l n

ot



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

15

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

in
flu

en
ce

 th
e 

re
sp

on
se

 a
nd

 p
er

fo
rm

an
ce

 o
f t

he
 P

re
ss

ur
e

R
el

ie
f D

ev
ic

e(
s)

.”
14

.3
.5

A
dd

 a
t s

ta
rt

 o
f f

irs
t s

en
te

nc
e 

“T
em

pe
ra

tu
re

 tr
ig

ge
re

d…
..”

P
ar

ag
ra

ph
 r

ew
or

de
d

14
.3

.6
C

ha
ng

e 
“C

on
ta

in
er

” 
to

 “
C

on
ta

in
er

s”
 14

.3
.6

 14
.3

.6
 C

on
ta

in
er

 w
ith

 n
on

-m
et

al
lic

 li
ne

rs
 s

ha
ll 

no
t b

e 
in

st
al

le
d 

in
si

de
 th

e 
ve

hi
cl

e 
un

le
ss

in
te

gr
at

ed
 in

to
 a

 s
ys

te
m

 w
hi

ch
 a

ss
ur

es
, t

ha
t p

er
m

ea
te

d 
hy

dr
og

en
 w

ill
 b

e 
ve

nt
ed

.
 C

on
ta

in
er

s 
w

ith
 n

on
-m

et
al

lic
 li

ne
rs

 s
ha

ll 
no

t b
e 

in
st

al
le

d 
in

si
de

 th
e 

ve
hi

cl
e 

un
le

ss
in

st
al

le
d 

in
si

de
 a

 g
as

 ti
gh

t h
ou

si
ng

 in
 a

cc
or

da
nc

e 
w

ith
 P

ar
ag

ra
ph

 1
4.

4.
3 

of
 th

is
R

eg
ul

at
io

n.
.

&
R
Q
WD
LQ
H
UV

 w
ith

 n
on

-m
et

al
lic

 /
LQ
H
UV

 s
ha

ll 
no

t b
e 

in
st

al
le

d
in

si
de

 th
e 

ve
hi

cl
e 

un
le

ss
 in

te
gr

at
ed

 in
to

 a
 s

ys
te

m
 w

hi
ch

as
su

re
s 

th
at

 p
er

m
ea

te
d 

hy
dr

og
en

 w
ill

 b
e 

ve
nt

ed
 o

ut
si

de
 th

e
ve

hi
cl

e,
 e

.g
. i

t i
s 

in
st

al
le

d 
in

si
de

 a
 g

as
 ti

gh
t h

ou
si

ng
 in

ac
co

rd
an

ce
 w

ith
 P

ar
ag

ra
ph

 1
4.

8 
of

 th
is

 R
eg

ul
at

io
n.

14
.3

.6
C

on
ta

in
er

 w
ith

 n
on

-m
et

al
lic

 li
ne

rs
 s

ha
ll 

no
t b

e 
in

st
al

le
d 

in
si

de
 th

e 
ve

hi
cl

e.
(?

??
T

hi
s

pr
ov

is
io

n 
ex

cl
ud

es
 e

xi
st

in
g 

so
lu

tio
ns

. I
s 

th
is

 in
te

nd
ed

? 
If 

ye
s:

 w
hy

? 
If 

th
e 

co
nt

ai
ne

rs
 a

re
tig

ht
, t

he
ir 

us
e 

sh
ou

ld
 n

ot
 b

e 
re

st
ric

te
d)

S
ee

 a
bo

ve

14
.3

.7
 (

N
ew

)
T

he
 c

on
ta

in
er

 d
es

ig
n 

pr
es

su
re

 m
us

t b
e 

eq
ua

l t
o 

or
 g

re
at

er
 th

an
 th

e 
no

zz
le

 d
es

ig
n

pr
es

su
re

.
S

ee
 n

ew
 1

4.
7.

6 
&

 1
4.

7.
7:

 “
T

he
 in

te
rf

ac
e 

be
tw

ee
n 

th
e

H
yd

ro
ge

n 
S

ys
te

m
 a

nd
 th

e 
re

fil
lin

g 
in

fr
as

tr
uc

tu
re

 s
ha

ll
pr

ev
en

t t
he

 M
ax

im
um

 F
ill

in
g 

P
re

ss
ur

e 
in

 th
e 

C
la

ss
 O

se
ct

io
n 

of
 th

e 
H

yd
ro

ge
n 

S
ys

te
m

 b
ei

ng
 e

xc
ee

de
d.

”
14

.4
.1

.3
W

e 
do

n’
t u

nd
er

st
an

d 
th

e 
m

ea
ni

ng
 b

eh
in

d 
th

e 
w

or
d 

W
ith

dr
aw

al
.

R
ep

hr
as

e 
pa

ra
gr

ap
h:

 “
In

 th
e 

ev
en

t o
f 

br
ea

ka
ge

 o
f t

he
re

fil
lin

g 
lin

es
 o

r 
F

ue
l S

up
pl

y 
Li

ne
(s

),
 th

e 
is

ol
at

in
g 

va
lv

es
re

fe
rr

ed
 to

 in
 P

ar
ag

ra
ph

s 
14

.4
.1

.1
 a

nd
 1

4.
4.

1.
2.

 s
ha

ll 
no

t b
e

se
pa

ra
te

d 
fr

om
 th

e 
C

on
ta

in
er

.
14

.4
.1

.4
.

C
la

rif
ic

at
io

n 
ne

ed
ed

 a
s 

po
in

t a
lre

ad
y 

co
ve

re
d 

in
 1

4.
4.

1.
3

w
 p

ar
a:

 “
A

ut
om

at
ic

 v
al

ve
s 

is
ol

at
in

g 
ea

ch
 

C
on

ta
in

er
 

sh
al

l
cl

os
e 

in
 t

he
 e

ve
nt

 o
f 

ei
th

er
 a

 m
al

fu
nc

tio
n 

of
 t

he
 H

yd
ro

ge
n

S
ys

te
m

 t
ha

t 
re

su
lts

 i
n 

th
e 

re
le

as
e 

of
 h

yd
ro

ge
n 

or
 s

ev
er

e
le

ak
ag

e 
be

tw
ee

n 
th

e 
C

on
ta

in
er

(s
) 

an
d 

th
e 

H
yd

ro
ge

n
C

on
ve

rs
io

n 
S

ys
te

m
(s

).
”

 14
.4

.2
.1

 R
ew

or
d 

pa
ra

.: 
„A

 P
re

ss
ur

e 
R

el
ie

f 
D

ev
ic

e 
(t

em
pe

ra
tu

re
 tr

ig
ge

re
d)

 s
ha

ll 
be

 d
ire

ct
ly

in
st

al
le

d 
in

to
 th

e 
C

on
ta

in
er

 o
pe

ni
ng

 in
 s

uc
h 

a 
m

an
ne

r 
th

at
 it

 s
ha

ll 
di

sc
ha

rg
e 

th
e

hy
dr

og
en

 in
to

 a
n 

at
m

os
ph

er
ic

 o
ut

le
t l

in
e 

th
at

 v
en

ts
 to

 th
e 

ou
ts

id
e 

of
 th

e 
ve

hi
cl

e.
“

M
ai

n 
sa

fe
ty

 p
hi

lo
so

ph
y 

of
 E

IH
P

 d
ra

ft 
is

 to
 s

ec
ur

e 
al

l r
ou

te
s

fr
om

 th
e 

C
on

ta
in

er
 a

t t
he

 C
on

ta
in

er
s 

to
 a

vo
id

 a
cc

id
en

ta
l

di
sc

ha
rg

es
 14

.4
.2

.6
 P

ro
po

se
d 

M
od

ifi
ca

tio
n:

 14
.4

.2
.6

 I
n 

th
e 

ev
en

t 
of

 a
cc

id
en

ts
, 

e.
g.

 v
eh

ic
le

 r
ol

lin
g 

ov
er

, 
it 

m
us

t 
be

 e
ns

ur
ed

 s
o 

fa
r 

as
is

 r
ea

so
na

bl
y 

pr
ac

tic
ab

le
 t

ha
t 

th
e 

P
re

ss
ur

e 
R

el
ie

f 
D

ev
ic

e 
an

d 
th

e 
as

so
ci

at
ed

 v
en

t 
lin

e
re

m
ai

n 
ca

pa
bl

e 
of

 fu
nc

tio
ni

ng
.



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

16

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

  C
om

m
en

t:
• 

A
 r

ol
l o

ve
r i

s 
no

t p
re

sc
rib

ed
 in

 th
e 

E
ur

op
ea

n 
le

gi
sl

at
io

n.
 14

.4
.2

.8
 D

el
et

e 
pa

ra
gr

ap
h 

as
 it

 r
ep

ea
ts

 th
e 

re
qu

ire
m

en
ts

 o
f 

14
.1

.1
3

 14
.4

.2
.1

0 
N

ew
 In

tr
od

uc
e 

1 
tim

e 
on

ly
 u

se
 f

or
 P

R
D

 to
 p

re
ve

nt
 fi

re
 d

am
ag

e 
ca

us
in

g 
ru

pt
ur

e 
of

 c
on

ta
in

er
be

fo
re

 a
ll 

pr
es

su
re

 is
 r

el
ie

ve
d.

N
ew

 p
ar

a.
: “

P
re

ss
ur

e 
R

el
ie

f D
ev

ic
es

 s
ha

ll 
no

t c
lo

se
 o

nc
e

th
ey

 h
av

e 
op

en
ed

.”
14

.4
.3

.1
H

ar
d 

to
 u

nd
er

st
an

d 
th

at
 w

el
de

d 
co

nn
ec

tio
ns

, w
ith

ou
t a

ny
 N

D
T

 o
r 

eq
v.

 c
an

 b
e 

ac
ce

pt
ed

w
ith

ou
t g

as
 ti

gh
t h

ou
si

ng
, a

nd
 n

ot
 fo

r 
in

st
an

ce
 a

 d
ou

bl
e 

fe
rr

ul
e 

co
nn

ec
to

r.
 B

ot
h 

ha
s

an
yw

ay
 to

 s
ho

w
 p

er
fo

rm
an

ce
 d

ur
in

g 
ap

pr
ov

al
 te

st
, a

nd
 a

 d
ou

bl
e 

fe
rr

ul
e 

co
up

lin
g 

m
ig

ht
be

 e
as

ie
r 

to
 g

et
 g

as
 ti

gh
t a

t h
ig

h 
st

re
ng

th
 th

an
 a

 w
el

de
d 

jo
in

t.

S
ee

 c
ha

ng
es

 a
t e

nd
 o

f c
om

m
en

ts
 ta

bl
es

 14
.5

.9
 F

or
 a

ll 
C

la
ss

 0
 H

yd
ro

ge
n 

S
ys

te
m

s 
th

e 
co

m
pl

et
e 

F
ue

l L
in

e 
as

se
m

bl
ie

s 
sh

al
l b

e 
pr

es
su

re
cy

cl
e 

te
st

ed
 in

 a
cc

or
da

nc
e 

w
ith

 P
ar

ag
ra

ph
 1

4.
3 

of
 A

nn
ex

 9
 to

 th
is

 R
eg

ul
at

io
n.

 D
el

et
e

an
d 

re
pl

ac
e 

w
ith

 n
ew

 6
.1

.1
1

 14
.5

.1
0

 R
eq

ui
re

s 
a 

w
el

di
ng

 s
td

? 
D

el
et

e 
an

d 
re

pl
ac

e 
w

ith
 n

ew
 6

.1
.1

1
 14

.6
.3

 P
ro

po
se

d 
M

od
ifi

ca
tio

n:
 14

.6
.3

A
ny

 j
oi

nt
s 

sh
al

l 
be

 m
ad

e 
in

 l
oc

at
io

ns
 w

he
re

 a
cc

es
s 

is
 p

os
si

bl
e 

fo
r 

in
sp

ec
tio

n
w

ith
ou

t t
he

 u
se

 o
f t

oo
ls

 a
nd

 a
ls

o 
fo

r 
le

ak
 te

st
in

g.
  C

om
m

en
t:

• 
E

ve
n 

fo
r 

ch
ec

ki
ng

 b
ra

ke
 li

ni
ng

s 
th

e 
w

he
el

s 
m

us
t b

e 
de

ta
ch

ed
.

14
.7

C
ha

ng
e 

he
ad

in
g 

to
: R

ef
ue

lli
ng

 s
ys

te
m

.
U

se
 “

R
ef

ill
in

g 
sy

st
em

”
14

.7
.6

N
ew

 p
ar

a
14

.7
.7

N
ew

 p
ar

a
 14

.8
.2

 P
ro

po
se

d 
M

od
ifi

ca
tio

n:
 14

.8
.2

E
le

ct
ric

 o
r 

el
ec

tr
on

ic
 e

qu
ip

m
en

t 
T

he
 e

le
ct

ric
al

 c
on

ne
ct

io
ns

 a
nd

 c
om

po
ne

nt
s 

in
th

e 
ga

s 
tig

ht
 h

ou
si

ng
 s

ha
ll 

be
 a

pp
lic

ab
le

 f
or

 t
he

 h
az

ar
do

us
 z

on
e 

1 
ac

co
rd

in
g 

to
 I

E
C

60
07

9-
10

 "
E

le
ct

ric
al

 a
pp

ar
at

us
 f

or
 e

xp
lo

si
ve

 g
as

 a
tm

os
ph

er
es

- 
P

ar
t1

0 
C

la
ss

ifi
ca

tio
n 

of
ha

za
rd

ou
s 

ar
ea

s"
 f

ro
m

 1
2/

19
95

 a
nd

 c
om

pl
y 

w
ith

 E
N

 5
00

14
:1

99
7 

E
le

ct
ric

al
 A

pp
ar

at
us

F
or

 
P

ot
en

tia
lly

 
E

xp
lo

si
ve

 
A

tm
os

ph
er

es
 

- 
G

en
er

al
 

R
eq

ui
re

m
en

ts
, 

to
 

E
N

 
50

02
1.

co
ns

tr
uc

te
d 

su
ch

 th
at

 n
o 

sp
ar

ks
 a

re
 g

en
er

at
ed

.
  C

om
m

en
t:

H
ar

m
on

is
ed

 w
ith

 R
11

0



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

17

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

• 
S

ee
 E

C
E

 R
 1

10
 (

C
N

G
)

14
.8

.4
R

ep
la

ce
 r

ef
ue

lli
ng

 w
ith

 r
ef

ill
in

g
14

.1
0.

1
P

ro
po

se
d 

M
od

ifi
ca

tio
n:

14
.1

0.
1

P
er

io
di

c 
R

eq
ua

lif
ic

at
io

n
R

ec
om

m
en

da
tio

ns
 f

or
 p

er
io

di
c 

re
qu

al
ifi

ca
tio

n 
by

 v
is

ua
l 

in
sp

ec
tio

n 
or

 t
es

tin
g 

du
rin

g 
th

e
se

rv
ic

e 
lif

e 
of

 t
he

 C
on

ta
in

er
 s

ha
ll 

be
 p

ro
vi

de
d 

by
 t

he
 C

on
ta

in
er

 m
an

uf
ac

tu
re

r 
on

 t
he

ba
si

s 
of

 u
se

 u
nd

er
 t

he
 s

er
vi

ce
 c

on
di

tio
ns

 s
pe

ci
fie

d 
in

 t
hi

s 
A

nn
ex

. 
E

ve
ry

 C
on

ta
in

er
 s

ha
ll

be
 v

is
ua

lly
 in

sp
ec

te
d 

at
 le

as
t 

ev
er

y 
36

 m
on

th
s,

 a
nd

 a
t 

th
e 

tim
e 

of
 a

ny
 r

e-
in

st
al

la
tio

n,
 f

or
ex

te
rn

al
 d

am
ag

e 
an

d 
de

te
rio

ra
tio

n,
 i

nc
lu

di
ng

 u
nd

er
 t

he
 s

up
po

rt
 s

tr
ap

s 
if 

us
ed

. 
T

he
in

sp
ec

tio
n 

pr
oc

ed
ur

e 
sh

ou
ld

 a
vo

id
 t

he
 n

ee
d 

of
 d

is
as

se
m

bl
in

g 
th

e 
C

on
ta

in
er

(s
).

 T
he

vi
su

al
 i

ns
pe

ct
io

n 
sh

al
l 

be
 p

er
fo

rm
ed

 b
y 

a 
T

ec
hn

ic
al

 S
er

vi
ce

 a
pp

ro
ve

d 
by

 a
 C

om
pe

te
nt

A
ut

ho
rit

y,
 i

n 
ac

co
rd

an
ce

 w
ith

 t
he

 M
an

uf
ac

tu
re

rs
 s

pe
ci

fic
at

io
ns

: 
 C

on
ta

in
er

s 
w

ith
ou

t 
a

m
ar

ki
ng

 
co

nt
ai

ni
ng

 
m

an
da

to
ry

 
in

fo
rm

at
io

n,
 

or
 

w
ith

 
 

la
be

ls
 

co
nt

ai
ni

ng
 

m
an

da
to

ry
in

fo
rm

at
io

n 
th

at
 a

re
 il

le
gi

bl
e 

in
 a

ny
 w

ay
 s

ha
ll 

be
 r

em
ov

ed
 f

ro
m

 s
er

vi
ce

. 
If 

th
e 

C
on

ta
in

er
ca

n 
be

 p
os

iti
ve

ly
 id

en
tif

ie
d 

by
 m

an
uf

ac
tu

re
r 

an
d 

se
ria

l n
um

be
r,

 a
 r

ep
la

ce
m

en
t 

la
be

l m
ay

be
 a

pp
lie

d,
 a

llo
w

in
g 

th
e 

C
on

ta
in

er
 to

 r
em

ai
n 

in
 s

er
vi

ce
.

A
nn

ex
 7

G
en

er
al

- 
W

ith
in

 th
e 

de
sc

rip
tio

n 
of

 th
e 

"L
B

B
-P

er
fo

rm
an

ce
-T

es
t"

 I 
m

is
s 

th
e

in
fo

rm
at

io
n 

ab
ou

t t
he

 n
um

be
r 

of
 c

yc
le

s,
 w

hi
ch

 s
ho

ul
d 

be
 c

ar
rie

d 
ou

t.
A

6i
i) 

15
00

0 
cy

cl
es

A
nn

ex
 7

G
en

er
al

T
em

pe
ra

tu
re

 le
ve

l f
or

 th
e 

"H
yd

ro
st

at
ic

 P
re

ss
ur

e 
B

ur
st

 T
es

t"
  a

nd
 o

f t
he

 "
A

ci
d

E
nv

iro
nm

en
t T

es
t"

 ?
 o

r i
s 

th
er

e 
a 

ge
ne

ra
l d

ef
in

iti
on

 fo
r 

te
m

pe
ra

tu
re

 le
ve

ls
 fo

r 
th

e
ex

ec
ut

io
n 

of
 th

e 
te

st
s,

 if
 th

er
e 

ar
e 

no
 d

at
a 

gi
ve

n 
w

ith
in

 th
e 

te
st

 p
ro

ce
du

re
 ?

A
m

bi
en

t

A
nn

ex
 7

, 1
C

on
ta

in
er

 T
yp

es
 a

re
 a

lre
ad

y 
de

fin
ed

 in
 P

ar
ag

ra
ph

 2
.2

.
A

nn
ex

 7
: 1

T
yp

e 
5

R
ew

or
de

d:
 &
R
Q
WD
LQ
H
UV

 s
pe

ci
fie

d 
in

 P
ar

ag
ra

ph
 2

.2
 o

f t
hi

s
R

eg
ul

at
io

n 
in

 w
hi

ch
 th

e 
ty

pe
 a

nd
 m

et
ho

d 
of

 c
on

st
ru

ct
io

n,
in

cl
ud

in
g 
&
R
Q
WD
LQ
H
UV

 o
f w

el
de

d 
co

ns
tr

uc
tio

n,
 is

 n
ot

 c
ov

er
ed

by
 T

yp
es

 1
 to

 4
, s

ha
ll 

be
 ty

pe
 a

pp
ro

ve
d 

ac
co

rd
in

g 
to

 p
ro

ve
n

eq
ui

va
le

nt
 m

et
ho

ds
 to

 th
os

e 
re

fe
rr

ed
 to

 in
 th

is
 A

nn
ex

.
A

nn
.7

, 3
.2

D
el

et
e 

pa
ra

gr
ap

h-
un

ne
ce

ss
ar

y.
A

nn
.7

, 5
.3

.2
.1

 i)
C

ar
bo

n 
an

d 
m

an
ga

ne
se

, c
on

te
nt

s 
in

 a
ll 

ca
se

s,
 (

S
ili

zi
um

, A
lu

 a
re

 m
is

si
ng

A
dd

 s
ili

co
n 

an
d 

al
um

in
iu

m

A
nn

ex
 7

5.
3.

3
P

ro
po

se
d 

M
od

ifi
ca

tio
n:

5.
3.

3.
A

lu
m

in
iu

m
A

ls
o 

ac
ce

pt
 s

am
e 

ar
gu

m
en

t f
or

 s
te

el
 in

 P
ar

a 
5.

3.
2.

2



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

18

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

5.
3.

3.
4

T
en

si
le

 P
ro

pe
rt

ie
s

T
he

 m
ec

ha
ni

ca
l 

pr
op

er
tie

s 
of

 t
he

 a
lu

m
in

iu
m

 a
llo

y 
in

 t
he

 f
in

is
he

d 
C

on
ta

in
er

 o
r 

Li
ne

r
sh

al
l 

be
 d

et
er

m
in

ed
 i

n 
ac

co
rd

an
ce

 w
ith

 P
ar

ag
ra

ph
 A

.1
 (

A
pp

en
di

x 
A

 o
f 

th
is

 A
nn

ex
).

T
he

 e
lo

ng
at

io
n 

fo
r 

al
um

in
iu

m
 s

ha
ll 

be
 a

t 
le

as
t 

12
 %

 m
ee

t 
th

e 
m

an
uf

ac
tu

re
r’s

 d
es

ig
n

sp
ec

ifi
ca

tio
ns

.

C
om

m
en

t:
• 

S
ta

tin
g 

th
at

 t
he

 e
lo

ng
at

io
n 

m
us

t 
be

 1
2%

 li
m

its
 p

os
si

bl
e 

co
nt

ai
ne

r 
de

si
gn

s.
 T

he
re

 a
re

so
m

e 
al

um
in

iu
m

 a
llo

ys
 t

ha
t 

ha
ve

 a
n 

el
on

ga
tio

n 
of

 le
ss

 t
ha

n 
12

%
, 

an
d 

ye
t 

th
ey

 w
ou

ld
be

 e
xc

el
le

nt
 c

an
di

da
te

s 
fo

r 
th

is
 a

pp
lic

at
io

n
A

nn
.7

, 5
.3

.6
T

he
 t

en
si

le
 y

ie
ld

 s
tr

en
gt

h 
an

d 
ul

tim
at

e 
el

on
ga

tio
n 

sh
al

l 
be

 d
et

er
m

in
ed

 i
n 

ac
co

rd
an

ce
w

ith
 P

ar
ag

ra
ph

 A
.2

2 
(A

pp
en

di
x 

A
 o

f 
th

is
 A

nn
ex

).
 T

es
ts

 s
ha

ll 
de

m
on

st
ra

te
 t

he
 d

uc
til

e
pr

op
er

tie
s 

of
 t

he
 p

la
st

ic
 li

ne
r 

m
at

er
ia

l a
t 

te
m

pe
ra

tu
re

s 
of

 -
50

 °
C

 o
r 

lo
w

er
 b

y 
m

ee
tin

g 
th

e
va

lu
es

 s
pe

ci
fie

d 
by

 t
he

 m
an

uf
ac

tu
re

r.
 T

he
 p

ol
ym

er
ic

 m
at

er
ia

l 
sh

al
l 

be
 c

om
pa

tib
le

 w
ith

th
e 

se
rv

ic
e 

co
nd

iti
on

s 
sp

ec
ifi

ed
 i

n 
P

ar
ag

ra
ph

 3
 o

f 
th

is
 A

nn
ex

. 
In

 a
cc

or
da

nc
e 

w
ith

 t
he

m
et

ho
d 

de
sc

rib
ed

 
in

 
P

ar
ag

ra
ph

 
A

.2
3 

(A
pp

en
di

x 
A

 
of

 
th

is
 

A
nn

ex
),

 
th

e 
so

fte
ni

ng
te

m
pe

ra
tu

re
 

sh
al

l 
be

 
gr

ea
te

r 
th

an
13

0 
°C

 
or

 
th

e 
fu

nc
tio

ni
ng

 
te

m
pe

ra
tu

re
 

of
 

th
e

te
m

pe
ra

tu
re

 t
rig

ge
re

d 
pr

es
su

re
 r

el
ie

f 
de

vi
ce

 p
lu

s 
10

 °
C

, 
an

d 
th

e 
m

el
tin

g 
te

m
pe

ra
tu

re
sh

al
l 

be
 

th
e 

gr
ea

te
r 

of
 

16
0 

°C
 

or
 t

he
 f

un
ct

io
ni

ng
 

te
m

pe
ra

tu
re

 
of

 t
he

 
te

m
pe

ra
tu

re
tr

ig
ge

re
d 

pr
es

su
re

 r
el

ie
f 

de
vi

ce
 p

lu
s 

30
 °

C
.

R
ep

hr
as

e 
pa

ra
.: 

“I
n 

ac
co

rd
an

ce
 w

ith
 th

e 
m

et
ho

d 
de

sc
rib

ed
in

 P
ar

ag
ra

ph
 A

.2
3 

(A
pp

en
di

x 
A

 o
f t

hi
s 

A
nn

ex
),

 th
e 

so
fte

ni
ng

te
m

pe
ra

tu
re

 s
ha

ll 
be

 g
re

at
er

 th
an

 1
30

 °
C

 a
nd

 th
e

fu
nc

tio
ni

ng
 te

m
pe

ra
tu

re
 o

f t
he

 te
m

pe
ra

tu
re

 tr
ig

ge
re

d
pr

es
su

re
 r

el
ie

f 
de

vi
ce

 p
lu

s 
10

 °
C

, a
nd

 th
e 

m
el

tin
g

te
m

pe
ra

tu
re

 s
ha

ll 
be

 g
re

at
er

 th
an

 1
60

 °
C

 a
nd

 th
e

fu
nc

tio
ni

ng
 te

m
pe

ra
tu

re
 o

f t
he

 te
m

pe
ra

tu
re

 tr
ig

ge
re

d
pr

es
su

re
 r

el
ie

f 
de

vi
ce

 p
lu

s 
30

 °
C

.”

A
nn

ex
 7

, 5
.5

 iv
D

es
ig

n,
 n

ot
 w

or
ki

ng
 (

P
re

ss
ur

e)
A

nn
ex

 7
, 5

.5
.v

i
D

es
ig

n,
 n

ot
 W

or
ki

ng
 P

re
ss

ur
e

A
nn

.7
, 5

.5
T

he
 s

ec
tio

n 
sh

ou
ld

 m
ak

e 
re

fe
re

nc
e 

to
 D

ef
in

iti
on

 2
.1

.1
6 

(in
 th

e 
m

ai
n 

do
cu

m
en

t)
 fo

r
”D

es
ig

n 
P

re
ss

ur
e”

.
A

nn
.7

, 5
.5

A
dd

 n
ew

 s
en

te
nc

e:
 T

he
 b

ur
st

 p
re

ss
ur

e 
is

 e
qu

al
 to

 th
e 

D
es

ig
n 

pr
es

su
re

 m
ul

tip
lie

d 
by

 th
e

bu
rs

t p
re

ss
ur

e 
ra

tio
 g

iv
en

 in
 T

ab
le

 7
.4

 o
f t

hi
s 

A
nn

ex
.

A
nn

.7
, 5

.8
T

he
 m

an
uf

ac
tu

re
r 

sh
al

l s
pe

ci
fy

 p
ro

gr
am

m
es

 a
nd

 p
ro

ce
du

re
s 

fo
r

A
nn

.7
, 5

.1
4

T
he

 b
at

ch
 t

es
ts

 s
pe

ci
fie

d 
in

 t
hi

s 
A

nn
ex

 f
or

 e
ac

h 
C

on
ta

in
er

 t
yp

e 
sh

al
l 

be
 c

on
du

ct
ed

 o
n

C
on

ta
in

er
s 

or
 L

in
er

s 
ta

ke
n 

fr
om

 e
ac

h 
ba

tc
h 

of
 F

in
is

he
d 

C
on

ta
in

er
s 

or
 L

in
er

s.
 H

ea
t

tr
ea

te
d 

w
itn

es
s 

sa
m

pl
es

 s
ho

w
n 

to
 b

e 
re

pr
es

en
ta

tiv
e 

of
 F

in
is

he
d 

C
on

ta
in

er
s 

or
 L

in
er

s
m

ay
 a

ls
o 

be
 u

se
d.

 B
at

ch
 t

es
ts

 r
eq

ui
re

d 
fo

r 
ea

ch
 C

on
ta

in
er

 T
yp

e 
ar

e 
sp

ec
ifi

ed
 i

n 
T

ab
le

7.
6 

of
 th

is
 A

nn
ex

. (
m

an
uf

ac
tu

re
r?

 T
ec

hn
ic

al
 S

er
vi

ce
?)

R
ew

or
d:

 T
he

 b
at

ch
 te

st
s 

sp
ec

ifi
ed

 in
 th

is
 A

nn
ex

 fo
r 

ea
ch

C
on

ta
in

er
 ty

pe
 s

ha
ll 

be
 c

on
du

ct
ed

 b
y 

th
e 

M
an

uf
ac

tu
re

r 
on

C
on

ta
in

er
s 

or
 L

in
er

s 
ta

ke
n 

fr
om

 e
ac

h 
ba

tc
h 

of
 F

in
is

he
d

C
on

ta
in

er
s 

or
 L

in
er

s.

A
nn

.7
, 5

.1
4

In
 “

H
ea

t t
re

at
ed

 w
itn

es
s 

sa
m

pl
es

 s
ho

w
n 

to
 b

e 
re

pr
es

en
ta

tiv
e 

of
 F

in
is

he
d 

C
on

ta
in

er
s 

or



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

19

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

Li
ne

rs
 m

ay
 a

ls
o 

be
 u

se
d.

 .”
 C

ha
ng

e 
w

itn
es

s 
to

 te
st

A
nn

ex
 7

5.
17

 C
ha

ng
e 

of
D

es
ig

n 
– 

T
ab

le
7.

8

A
 h

yd
ro

ge
n 

cy
cl

e 
te

st
 s

ho
ul

d 
no

t b
e 

re
qu

ire
d 

fo
r 

ty
pe

 4
 ta

nk
s,

 if
 o

nl
y 

th
e 

op
en

in
g 

si
ze

 o
f

th
e 

bo
ss

 e
nd

 is
 c

ha
ng

ed
 a

nd
 th

e 
lin

er
 to

 b
os

s 
in

te
rf

ac
e 

is
 n

ot
 e

ff
ec

te
d 

an
d 

th
e 

sa
m

e
m

at
er

ia
ls

 a
re

 u
se

d 
fo

r 
bo

ss
 li

ne
r 

an
d 

se
al

s.

A
dd

 n
ot

e 
&

 r
ew

or
d:

 “
A

 h
yd

ro
ge

n 
cy

cl
e 

te
st

 s
ho

ul
d 

no
t b

e
re

qu
ire

d 
fo

r 
ty

pe
 4

 ta
nk

s,
 if

 o
nl

y 
th

e 
op

en
in

g 
si

ze
 o

f t
he

bo
ss

 e
nd

 is
 r

ed
uc

ed
 a

nd
 th

e 
lin

er
 to

 b
os

s 
in

te
rf

ac
e 

is
 n

ot
ef

fe
ct

ed
 a

nd
 th

e 
sa

m
e 

m
at

er
ia

ls
 a

re
 u

se
d 

fo
r 

bo
ss

 li
ne

r 
an

d
se

al
s.

”
A

nn
.7

, T
ab

.7
.8

'
H
OH
WH
�3
5
'
�S
H
UI
R
UP

D
Q
FH
�W
H
VW

A
nn

.7
, 6

.2
 ii

)
“W

or
ki

ng
 P

re
ss

ur
e”

 s
ha

ll 
be

 r
ep

la
ce

d 
by

 “
D

es
ig

n 
P

re
ss

ur
e”

.
A

ls
o 

ch
an

ge
 d

es
ig

n 
bu

rs
t p

re
ss

ur
e 

to
 b

ur
st

 p
re

ss
ur

e 
fo

r
cl

ar
ifi

ca
tio

n
A

nn
.7

, 6
.4

 c
)

P
ar

ts
 i

) 
&

 i
i) 

re
qu

ire
 a

 m
in

im
um

 s
er

vi
ce

 l
ife

 o
f1

5 
ye

ar
s,

 b
ut

 S
ec

tio
n 

2.
4.

1 
in

 t
he

 m
ai

n
do

cu
m

en
t 

st
at

es
 t

ha
t t

he
 ”

m
in

im
um

 s
er

vi
ce

 li
fe

 s
ha

ll 
be

 2
0 

ye
ar

s”
. 

In
 a

dd
iti

on
 t

o 
th

is
, 

th
e

m
in

im
um

 r
eq

ui
re

m
en

t f
or

 fa
tig

ue
 te

st
in

g 
of

 1
00

0 
re

fil
lin

g 
cy

cl
es

 p
er

 y
ea

r 
of

 u
se

 is
 t

oo
 lo

w
fo

r 
th

e 
pe

rm
itt

ed
 ”

S
er

vi
ce

 l
ife

” 
de

fin
ed

 i
n 

S
ec

tio
n 

2.
4.

1 
(in

 t
he

 m
ai

n 
do

cu
m

en
t)

. 
A

m
in

im
um

 r
eq

ui
re

m
en

t 
fo

r 
a 

sa
fe

ty
 f

ac
to

r 
of

 2
 i

s 
ne

ce
ss

ar
y.

 I
t 

m
ea

ns
 t

ha
t 

if 
up

 t
o 

10
00

fil
lin

gs
 p

er
 y

ea
r 

ar
e 

al
lo

w
ed

 (
in

 a
cc

or
da

nc
e 

w
ith

 S
ec

tio
n 

2.
4.

1)
 a

 m
in

im
um

 f
at

ig
ue

 t
es

tin
g

re
qu

ire
m

en
t 

of
 2

00
0 

cy
cl

es
 p

er
 y

ea
r 

of
 s

er
vi

ce
 i

s 
ne

ce
ss

ar
y.

 F
at

ig
ue

 r
eq

ui
re

m
en

ts
no

rm
al

ly
 h

av
e 

an
 h

ig
he

r 
fa

ct
or

 o
f 

sa
fe

ty
 t

ha
n 

2 
ac

co
rd

in
g 

to
, 

fo
r 

ex
am

pl
e,

 U
S

 A
S

T
M

st
an

da
rd

s 
fo

r 
pr

es
su

re
 v

es
se

ls
. 

S
im

ila
r 

co
m

m
en

ts
 a

pp
ly

 t
o 

P
ar

as
. 

7.
5.

1c
) 

&
 7

.6
.3

 a
nd

al
so

 f
or

 th
e 

fa
tig

ue
 r

eq
ui

re
m

en
ts

 o
f P

ar
as

. 8
 &

 9
 o

f A
nn

ex
 7

.

It 
is

 im
po

rt
an

t 
to

 p
oi

nt
 o

ut
 t

ha
t 

th
e 

"B
ur

st
 p

re
ss

ur
e 

ra
tio

" 
an

d 
"S

tr
es

s 
ra

tio
" 

as
 s

ta
te

d 
in

T
ab

le
 7

.4
 a

re
 l

ow
 e

ve
n 

if 
th

e 
"D

es
ig

n 
P

re
ss

ur
e"

 h
as

 b
ee

n 
us

ed
 (

in
st

ea
d 

of
 w

or
ki

ng
pr

es
su

re
 a

s 
be

fo
re

).
 T

he
 E

U
-d

ire
ct

iv
e 

fo
r 

pr
es

su
re

 v
es

se
ls

 (
97

/2
3/

E
C

) 
as

 w
el

l 
as

 o
th

er
re

gu
la

tio
ns

 h
av

e 
hi

gh
er

 r
eq

ui
re

m
en

ts
.

S
ee

 c
ha

ng
es

 to
 s

er
vi

ce
 li

fe
, f

at
ig

ue
 c

yc
lin

g 
at

 e
nd

 o
f

co
m

m
en

ts
  a

nd
 a

ls
o 

to
 d

es
ig

n 
pr

es
su

re
.

A
nn

.7
, 7

.2
.3

“W
or

ki
ng

 P
re

ss
ur

e”
 s

ha
ll 

be
 r

ep
la

ce
d 

by
 “

D
es

ig
n 

P
re

ss
ur

e”
.

A
ls

o 
ch

an
ge

 d
es

ig
n 

bu
rs

t p
re

ss
ur

e 
to

 b
ur

st
 p

re
ss

ur
e 

fo
r

cl
ar

ifi
ca

tio
n

A
nn

ex
 7

7.
6.

5
C

om
m

en
t:

 T
he

re
 is

 a
 ty

pi
ng

 e
rr

or
 in

 7
.6

.5
, p

le
as

e 
co

rr
ec

t r
es

te
d 

in
to

 te
st

ed
.

 A
nn

ex
 7

 T
ab

le
 7

.8
 C

om
m

en
t::

 P
la

st
ic

 L
in

er
 M

at
er

ia
l �±
�F

ul
l r

an
ge

 o
f t

es
tin

g 
sh

ou
ld

 b
e 

in
cl

ud
ed

, s
im

ila
r 

to
 w

ha
t i

s
re

qu
ire

d 
fo

r 
a 

m
et

al
lic

 li
ne

r 
ch

an
ge

, b
ec

au
se

 p
er

fo
rm

an
ce

 o
f t

he
 c

on
ta

in
er

 in
 th

es
e 

te
st

s
w

ill
 b

e 
de

pe
nd

an
t o

n 
th

e 
lin

er
 m

at
er

ia
l.

A
ls

o 
de

le
te

d 
ty

pe
 4

 fr
om

 m
et

al
lic

 c
on

ta
in

er
s 

or
 li

ne
rs

A
nn

.7
, 8

.2
.3

“W
or

ki
ng

 P
re

ss
ur

e”
 s

ha
ll 

be
 r

ep
la

ce
d 

by
 “

D
es

ig
n 

P
re

ss
ur

e”
.

A
ls

o 
ch

an
ge

 d
es

ig
n 

bu
rs

t p
re

ss
ur

e 
to

 b
ur

st
 p

re
ss

ur
e 

fo
r



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

20

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

cl
ar

ifi
ca

tio
n

A
nn

.7
, 9

.3
“W

or
ki

ng
 P

re
ss

ur
e”

 s
ha

ll 
be

 r
ep

la
ce

d 
by

 “
D

es
ig

n 
P

re
ss

ur
e”

.
A

ls
o 

ch
an

ge
 d

es
ig

n 
bu

rs
t p

re
ss

ur
e 

to
 b

ur
st

 p
re

ss
ur

e 
fo

r
cl

ar
ifi

ca
tio

n
 A

nn
ex

 7
 A

pp
en

di
x 

A
 A

 5

 C
om

m
en

t:
 T

he
re

 is
 a

 ty
pi

ng
 e

rr
or

 in
 A

.5
, p

le
as

e 
co

rr
ec

t I
S

O
 7

86
6 

A
nn

ex
 D

 in
to

 IS
O

 7
86

6 
A

nn
ex

B
A

nn
.7

, A
pp

.A
,

A
.6

C
ha

ng
e 

1.
3 

x 
W

or
ki

ng
 P

re
ss

ur
e 

to
 te

st
 p

re
ss

ur
e

 A
nn

.7
, A

pp
.A

,
A

.7
i) 

S
ta

te
 n

um
be

r 
of

 c
on

ta
in

er
s,

 i.
e.

 2
ii

) 
B

) 
C

ha
ng

e 
1.

3 
x 

W
or

ki
ng

 P
re

ss
ur

e 
to

 D
es

ig
n 

P
re

ss
ur

e
ii

i)
 

D
) 

D
el

et
e 

1.
3x

iv
) 

D
) 

D
el

et
e 

“t
he

 a
pp

ro
pr

ia
te

 m
in

im
um

 te
m

pe
ra

tu
re

 g
iv

en
 in

 P
ar

ag
ra

ph
 2

.4
.6

 o
f t

hi
s

R
eg

ul
at

io
n 

or
 lo

w
er

” 
an

d 
re

pl
ac

e 
by

 –
40

de
gC

v)
 

E
) 

A
de

qu
at

e 
re

co
rd

in
g 

in
st

ru
m

en
ta

tio
n 

sh
al

l b
e 

pr
ov

id
ed

 to
 e

ns
ur

e 
th

e 
m

in
im

um
te

m
pe

ra
tu

re
 a

nd
 p

re
ss

ur
e 

of
 th

e 
flu

id
 w

ith
in

 th
e 

C
on

ta
in

er
 is

 m
ai

nt
ai

ne
d 

du
rin

g
th

e 
lo

w
 te

m
pe

ra
tu

re
 c

yc
lin

g
vi

) 
E

) 
D

el
et

e:
 “

T
he

 p
re

ss
ur

e 
cy

cl
in

g 
ra

te
 o

f b
) 

sh
al

l n
ot

 e
xc

ee
d 

10
 c

yc
le

s 
pe

r
m

in
ut

e.
 T

he
 p

re
ss

ur
e 

cy
cl

in
g 

ra
te

 o
f 

d)
 s

ha
ll 

no
t e

xc
ee

d 
3 

cy
cl

es
 p

er
 m

in
ut

e
un

le
ss

 a
 p

re
ss

ur
e 

tr
an

sd
uc

er
 is

 in
st

al
le

d 
di

re
ct

ly
 w

ith
in

 th
e 

C
on

ta
in

er
.”

vi
) 

A
de

qu
at

el
y 

de
sc

rib
ed

 w
ith

 th
e 

ne
w

 te
xt

.

A
nn

ex
 7

, A
.7

.d
C

ha
ng

e 
to

 “
-4

0 
°C

 o
r 

lo
w

er
” 

w
ith

 r
ef

er
en

ce
 to

 P
ar

ag
ra

ph
 2

.4
.6

.
 A

nn
.7

, A
pp

.A
,

A
.1

0
i) 

Le
ak

 te
st

 g
as

es
 to

 b
e 

re
pl

ac
e 

w
ith

: “
w

ith
 h

yd
ro

ge
n,

 h
el

iu
m

 o
r 

a 
ga

s 
m

ix
tu

re
co

nt
ai

ni
ng

 a
t l

ea
st

 5
%

 h
yd

ro
ge

n 
or

 1
0%

 h
el

iu
m

“
ii)

 
R

ep
la

ce
 w

or
ki

ng
 p

re
ss

ur
e 

w
ith

 d
es

ig
n 

pr
es

su
re

 A
nn

.7
, A

pp
.A

,
A

.1
1

i) 
a)

 C
ha

ng
e 

1.
5 

x 
W

P
 to

 te
st

 p
re

ss
ur

e
ii)

 
O

pt
io

n 
2,

 d
el

et
e 

“a
t l

ea
st

 1
.5

 ti
m

es
 W

or
ki

ng
 P

re
ss

ur
e”

 A
nn

.7
, A

pp
.A

,
A

.1
3

 C
ha

ng
e 

1.
3 

x 
W

or
ki

ng
 P

re
ss

ur
e 

to
 th

e 
de

si
gn

 p
re

ss
ur

e

 A
nn

.7
, A

pp
.A

,
A

.1
4

 C
ha

ng
e 

1.
3 

x 
W

or
ki

ng
 P

re
ss

ur
e 

to
 th

e 
de

si
gn

 p
re

ss
ur

e

 A
nn

ex
 7

 A
pp

en
di

x 
A

 A
 1

5.
5

 P
ro

po
se

d 
M

od
ifi

ca
tio

n:
 A

.1
5.

5
G

en
er

al
 T

es
t R

eq
ui

re
m

en
ts

 C
on

ta
in

er
s 

sh
al

l 
be

 
pr

es
su

ris
ed

 
w

ith
 

ni
tr

og
en

 
or

 
ai

r  
hy

dr
og

en
 

an
d 

te
st

ed
 

in
 

th
e

D
el

et
e 

“o
r 

ai
r”



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

21

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

ho
riz

on
ta

l p
os

iti
on

 a
t W

or
ki

ng
 P

re
ss

ur
e.

 Im
m

ed
ia

te
ly

 fo
llo

w
in

g 
...

  C
om

m
en

t:
• 

T
he

re
 w

as
 a

 v
er

y 
se

rio
us

 a
cc

id
en

t i
n 

Q
ue

be
c 

la
st

 y
ea

r 
w

he
re

 th
re

e 
m

en
 w

er
e 

ki
lle

d
be

ca
us

e 
th

ey
 w

er
e 

te
st

in
g 

a 
cy

lin
de

r 
w

ith
 a

ir.
 It

 w
as

 r
ec

om
m

en
de

d 
th

at
 te

st
in

g 
w

ith
ai

r 
be

 a
vo

id
ed

.
 A

nn
ex

 7
 A

pp
en

di
x 

A
A

 1
5.

5

A
t t

he
 e

nd
 o

f t
he

 1
st
 s

en
te

nc
e 

“…
…

an
d 

at
 2

5%
 o

f t
he

 W
or

ki
ng

 P
re

ss
ur

e”

A
nn

ex
 7

, A
.1

7
D

es
ig

n,
 n

ot
 1

.3
 ti

m
es

 th
e 

W
or

ki
ng

 P
re

ss
ur

e
A

nn
ex

 7
, A

.1
8

a)
T

he
 &
R
Q
WD
LQ
H
U 

sh
al

l b
e 

pr
es

su
ris

ed
 to

 th
e 
'
H
VL
J
Q
�3
UH
VV
X
UH

 a
nd

 h
el

d 
at

 a
 te

m
pe

ra
tu

re
of

 9
5 

°C
 fo

r 
no

t l
es

s 
th

an
 1

00
0 

ho
ur

s.
A

nn
ex

7 
–

A
pp

en
di

x 
A

 –
A

.1
8

C
ha

ng
e 

1.
3 

x 
W

or
ki

ng
 P

re
ss

ur
e 

to
 th

e 
de

si
gn

 p
re

ss
ur

e

A
nn

ex
7 

–
A

pp
en

di
x 

A
 –

A
.1

9

C
ha

ng
e 

1.
3 

x 
W

or
ki

ng
 P

re
ss

ur
e 

to
 th

e 
de

si
gn

 p
re

ss
ur

e

A
nn

ex
7 

–
A

pp
en

di
x 

A
 –

A
.2

0

C
ha

ng
e 

1.
3 

x 
W

or
ki

ng
 P

re
ss

ur
e 

to
 th

e 
de

si
gn

 p
re

ss
ur

e

A
nn

ex
7 

–
A

pp
en

di
x 

A
 –

A
.2

1

P
er

m
ea

tio
n 

T
es

t: 
H

yd
ro

ge
n 

ha
s 

a 
la

rg
er

 a
to

m
ic

 r
ad

iu
s 

th
an

 h
el

iu
m

 r
es

ul
tin

g 
in

 a
 la

rg
er

so
lu

bi
lit

y 
an

d 
a 

sm
al

le
r 

di
ff

us
iv

ity
 th

an
 h

el
iu

m
. O

ne
 e

ffe
ct

 p
ro

m
ot

es
 p

er
m

ea
tio

n,
 th

e
ot

he
r 

de
cl

in
es

 it
. I

t i
s 

th
er

ef
or

e 
ha

rd
 to

 ju
dg

e,
 w

he
th

er
 a

 p
er

m
ea

tio
n 

te
st

 p
er

fo
rm

ed
 w

ith
he

liu
m

 w
ill

 le
ad

 to
 th

e 
sa

m
e 

re
su

lts
 a

s 
a 

pe
rm

ea
tio

n 
te

st
 p

er
fo

rm
ed

 w
ith

 h
yd

ro
ge

n.
S

ho
ul

d 
th

er
e 

be
 a

 d
iff

er
en

t p
as

s 
/fa

il 
cr

ite
ria

 fo
r 

hy
dr

og
en

 a
nd

 h
el

iu
m

?

R
em

ov
e 

re
fe

re
nc

e 
to

 h
yd

ro
ge

n,
 c

ha
ng

e 
W

P
 to

 d
es

ig
n

pr
es

su
re

 a
nd

 te
m

pe
ra

tu
re

A
nn

ex
 7

, A
.2

1
U

se
 N

cm
3  in

st
ea

d 
of

 N
m

l. 
Is

 th
e 

va
lu

e 
0.

25
 O

K
 fo

r 
hy

dr
og

en
? 

C
om

pa
re

 fo
r i

ns
ta

nc
e 

w
ith

A
.1

0 
(0

.0
04

 N
cm

3/
hr

).
A

nn
ex

7 
–

A
pp

en
di

x 
A

 –
A

.2
7

C
la

rif
ie

d 
to

 r
ef

er
 to

 th
e 

co
nt

ai
ne

r 
de

si
gn

.

A
nn

ex
7 

–
T

hi
s 

w
ill

 w
in

d 
up

 b
ei

ng
 a

 s
ev

er
e 

te
m

pe
ra

tu
re

 c
yc

le
 te

st
. A

ls
o,

 I 
th

in
k 

th
is

 w
ou

ld
 b

e 
an

C
ha

ng
e 

to
 D

es
ig

n 
P

re
ss

ur
e



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

22

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

A
pp

en
di

x 
A

 –
A

.2
7

ap
pr

op
ria

te
 p

la
ce

 to
 u

se
 th

e 
1.

17
5x

 v
al

ue
.

A
nn

ex
 7

, C
.5

.ii
i

U
se

 m
m

, n
ot

 in
ch

es
A

nn
.8

A
, 1

.
D

el
et

e 
C

la
ss

 3
 &

 4
A

nn
.8

A
, 1

R
ep

la
ce

 W
P

 b
y 

D
P

 s
ee

 r
ef

A
nn

 8
A

, 2
S

et
 P

re
su

re
 =

 W
P

 o
nl

y!
!

C
ha

ng
ed

 to
: “

D
es

ig
n 

P
re

ss
ur

e 
pl

us
 1

0%
 o

f 
th

e 
se

ct
io

n”
A

nn
.8

A
, 4

.
E

nd
ur

an
ce

 te
st

 (
ap

pl
ic

ab
le

 to
A

nn
ex

 9
pr

es
su

re
 tr

ig
ge

re
d 

de
vi

ce
s 

on
ly

)(
10

00
 o

pe
ra

tio
n 

cy
cl

es
)

C
ha

ng
e 

to
 1

00
 c

yc
le

s 
as

 th
is

 c
om

po
ne

nt
 w

ill
 o

pe
ra

te
in

fr
eq

ue
nt

ly
A

nn
ex

 8
A

 5
 a

&
b

a)
 H

el
d 

at
 8

5 
°C

 w
hi

le
 p

re
ss

ur
ed

 f
or

 1
.5

 t
im

es
 t

he
 n

um
be

r 
of

 f
ill

in
g 

cy
cl

es
 c

al
cu

la
te

d 
in

ac
co

rd
an

ce
 w

ith
 P

ar
ag

ra
ph

 2
.4

.7
 o

f 
th

is
 R

eg
ul

at
io

n 
be

tw
ee

n 
2.

0 
M

P
a 

an
d 

'
H
VL
J
Q

3
UH
VV
X
UH

.
b)

 H
el

d 
at

 -
 4

0 
°C

 w
hi

le
 p

re
ss

ur
e 

fo
r 

1.
5 

tim
es

 th
e 

nu
m

be
r 

of
 fi

lli
ng

 c
yc

le
s 

ca
lc

ul
at

ed
 in

ac
co

rd
an

ce
 w

ith
 P

ar
ag

ra
ph

 2
.4

.7
 o

f t
hi

s 
R

eg
ul

at
io

n 
be

tw
ee

n 
2.

0 
M

P
a 

an
d 
:
R
UN
LQ
J

3
UH
VV
X
UH

.
A

nn
ex

 8
A

, 5
F

ol
lo

w
in

g 
th

e 
im

m
er

si
on

, t
he

 3
UH
VV
X
UH
�5
H
OLH
I�
'
H
YL
FH

 s
ha

ll 
be

 le
ak

 te
st

ed
 w

ith
 h

yd
ro

ge
n,

he
liu

m
 o

r 
a 

ga
s 

m
ix

tu
re

 c
on

ta
in

in
g 

at
 le

as
t 5

%
 h

yd
ro

ge
n 

or
 1

0%
 h

el
iu

m
, b

y 
ap

pl
yi

ng
 a

pr
es

su
re

 o
f 

1.
3 

tim
es

 :
R
UN
LQ
J
�3
UH
VV
X
UH

 fo
r 

on
e 

m
in

ut
e 

du
rin

g 
w

hi
ch

 ti
m

e 
th

e
co

m
po

ne
nt

 s
ha

ll 
be

 c
he

ck
ed

 fo
r 

ex
te

rn
al

 le
ak

ag
e.

 A
ny

 le
ak

ag
e 

sh
al

l n
ot

 e
xc

ee
d 

10
N

cm
3 /h

r.
A

nn
.8

B
, 3

.
E

nd
ur

an
ce

 te
st

A
nn

ex
 9

M
an

ua
l:

20
00

0 
op

er
at

io
n 

cy
cl

es
A

ut
om

at
ic

:
20

00
0 

op
er

at
io

n 
cy

cl
es

M
an

ua
l: 

10
0 

op
er

at
io

n 
cy

cl
es

 u
nl

es
s 

lo
ca

te
d 

at
 th

e
5
H
FH
S
WD
FO
H
 w

he
n 

th
e 

nu
m

be
r 

of
 o

pe
ra

tio
n 

cy
cl

es
 s

ha
ll 

be
eq

ua
l t

o 
th

e 
nu

m
be

r 
of

 te
st

 p
re

ss
ur

e 
cy

cl
es

 c
al

cu
la

te
d 

in
ac

co
rd

an
ce

 w
ith

 P
ar

ag
ra

ph
 2

.4
.7

 o
f t

hi
s 

R
eg

ul
at

io
n.

A
ut

om
at

ic
:

T
he

 n
um

be
r 

of
 o

pe
ra

tio
n 

cy
cl

es
 s

ha
ll 

be
eq

ua
l t

o 
fo

ur
 ti

m
es

 th
e 

nu
m

be
r 

of
 fi

lli
ng

 c
yc

le
s 

ca
lc

ul
at

ed
 in

ac
co

rd
an

ce
 w

ith
 P

ar
ag

ra
ph

 2
.4

.7
 o

f t
hi

s 
R

eg
ul

at
io

n.
A

nn
ex

 8
D

, 3
T

he
 n

um
be

r 
of

 o
pe

ra
tio

n 
cy

cl
es

 s
ha

ll 
be

 e
qu

al
 to

 fo
ur

 ti
m

es
 th

e 
nu

m
be

r 
of

 fi
lli

ng
 c

yc
le

s
ca

lc
ul

at
ed

 in
 a

cc
or

da
nc

e 
w

ith
 P

ar
ag

ra
ph

 2
.4

.7
 o

f t
hi

s 
R

eg
ul

at
io

n.
A

nn
.8

E
, 3

.
E

nd
ur

an
ce

 te
st

A
nn

ex
 9

(2
00

00
 o

pe
ra

tio
n 

cy
cl

es
)

T
he

 n
um

be
r 

of
 o

pe
ra

tio
n 

cy
cl

es
 s

ha
ll 

be
 e

qu
al

 to
 fo

ur
 ti

m
es

th
e 

nu
m

be
r 

of
 fi

lli
ng

 c
yc

le
s 

ca
lc

ul
at

ed
 in

 a
cc

or
da

nc
e 

w
ith

P
ar

ag
ra

ph
 2

.4
.7

 o
f t

hi
s 

R
eg

ul
at

io
n.

A
nn

ex
 8

G
C

ha
ng

e 
to

 “
te

st
 p

re
ss

ur
e”

 in
st

ea
d 

of
 “

te
st

-p
re

ss
ur

e”
.



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

23

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

A
nn

ex
 8

G
.2

.3
D

el
et

e 
pa

ra
gr

ap
h.

 A
lre

ad
y 

st
at

ed
 in

 P
ar

ag
ra

ph
 1

4.
5.

9.
A

nn
ex

8G
.3

.5
.4

.2
 &

 3
T

P
 =

1.
5D

P
B

P
=

2.
25

D
P

A
nn

ex
8G

.4
.5

.4
.2

 &
 3

T
P

 =
1.

5D
P

B
P

=
2.

25
D

P
A

nn
ex

8G
.5

.5
.4

.2
 &

 3
T

P
 =

1.
5D

P
B

P
=

2.
25

D
P

A
nn

ex
8G

.3
.5

.1
.1

C
ha

ng
e 

m
ix

tu
re

 to
 : 

“w
ith

 h
yd

ro
ge

n,
 h

el
iu

m
 o

r 
a 

ga
s 

m
ix

tu
re

 c
on

ta
in

in
g 

at
 le

as
t 5

%
hy

dr
og

en
 o

r 
10

%
 h

el
iu

m
”

A
nn

ex
 8

G
.3

.8
.1

C
ha

ng
e 

to
 …

 0
.5

 m
, w

ith
 th

e 
…

A
nn

ex
8G

.4
.5

.1
.1

C
ha

ng
e 

m
ix

tu
re

 to
 : 

“w
ith

 h
yd

ro
ge

n,
 h

el
iu

m
 o

r 
a 

ga
s 

m
ix

tu
re

 c
on

ta
in

in
g 

at
 le

as
t 5

%
hy

dr
og

en
 o

r 
10

%
 h

el
iu

m
”

A
nn

ex
8G

.5
.5

.1
.1

C
ha

ng
e 

m
ix

tu
re

 to
 : 

“w
ith

 h
yd

ro
ge

n,
 h

el
iu

m
 o

r 
a 

ga
s 

m
ix

tu
re

 c
on

ta
in

in
g 

at
 le

as
t 5

%
hy

dr
og

en
 o

r 
10

%
 h

el
iu

m
”

A
nn

ex
 8

G
.5

.8
.1

C
ha

ng
e 

to
 …

 0
.5

 m
, w

ith
 th

e 
…

A
nn

ex
 8

J.
1

C
ha

ng
e 

to
 C

la
ss

 1
 &

 2
A

nn
ex

 9
,.2

R
ew

or
d 

to
: “

T
ab

le
 9

.1
 s

ta
te

s 
th

e 
ap

pl
ic

ab
le

 te
st

 p
ro

ce
du

re
s 

w
hi

ch
 h

av
e 

to
 b

e 
pe

rf
or

m
ed

fo
r 

ap
pr

ov
al

 o
f S

pe
ci

fic
 C

om
po

ne
nt

s 
ac

co
rd

in
g 

to
 th

ei
r 

pr
es

su
re

 c
la

ss
ifi

ca
tio

ns
 a

s
de

fin
ed

 b
y 

P
ar

ag
ra

ph
 2

.3
 o

f t
hi

s 
R

eg
ul

at
io

n.
”

A
nn

.9
, 3

.1
Le

ak
ag

e 
te

st
s 

sh
al

l b
e 

co
nd

uc
te

d 
w

ith
 p

re
ss

ur
is

ed
 g

as
 s

uc
h 

as
 a

ir 
or

 n
itr

og
en

 c
on

ta
in

in
g

at
 le

as
t 1

0%
 h

el
iu

m
.

G
as

 a
m

en
de

d 
to

 “
w

ith
 h

yd
ro

ge
n,

 h
el

iu
m

 o
r 

a 
ga

s 
m

ix
tu

re
co

nt
ai

ni
ng

 a
t l

ea
st

 5
%

 h
yd

ro
ge

n 
or

 1
0%

 h
el

iu
m

,”
A

nn
.9

, 3
.1

.1
C

ha
ng

e 
to

: 
“'
H
VL
J
Q
�3
UH
VV
X
UH

 s
ha

ll 
be

 in
 a

cc
or

da
nc

e 
w

ith
 P

ar
t 

I, 
P

ar
ag

ra
ph

 6
.1

.5
 o

f 
th

is
R

eg
ul

at
io

n.
”

A
nn

ex
 9

,4
.1

C
ha

ng
e 

to
 “

…
th

e 
du

ra
bi

lit
y 

te
st

 o
f i

n 
P

ar
ag

ra
ph

 7
 o

f t
hi

s 
A

nn
ex

 s
ha

ll 
…

”
A

nn
.9

, 4
.1

.1
C

ha
ng

e 
to

: 
“'
H
VL
J
Q
�3
UH
VV
X
UH

 s
ha

ll 
be

 in
 a

cc
or

da
nc

e 
w

ith
 P

ar
t 

I, 
P

ar
ag

ra
ph

 6
.1

.5
 o

f 
th

is
R

eg
ul

at
io

n.
”

A
nn

.9
, 5

.1
, 5

.3
,

6.
2i

),
 6

.4
-6

.8
D

el
et

e 
“p

ne
um

at
ic

”

A
nn

.9
, 5

.1
T

he
 e

xt
er

na
l l

ea
ka

ge
 t

es
t 

sh
al

l 
in

cl
ud

e 
ex

te
rn

al
 l

ea
ka

ge
 a

nd
 p

er
m

ea
tio

n.
 A

 c
om

po
ne

nt
sh

al
l b

e 
fr

ee
 fr

om
 le

ak
ag

e 
th

ro
ug

h 
st

em
 o

r 
bo

dy
 s

ea
ls

 o
r 

ot
he

r 
jo

in
ts

, 
an

d 
sh

al
l n

ot
 s

ho
w

ev
id

en
ce

 o
f 

po
ro

si
ty

 i
n 

ca
st

in
g 

w
he

n 
te

st
ed

 a
s 

de
sc

rib
ed

 b
el

ow
 

at
 

an
y 

pn
eu

m
at

ic
pr

es
su

re
 b

et
w

ee
n 

ze
ro

 a
nd

 i
ts

 W
or

ki
ng

 P
re

ss
ur

e.
 (

th
is

 p
ro

vi
si

on
 i

s 
no

t 
pr

ac
tic

ab
le

,

T
he

 e
xt

er
na

l l
ea

ka
ge

 te
st

 s
ha

ll 
in

cl
ud

e 
ex

te
rn

al
 le

ak
ag

e 
an

d
pe

rm
ea

tio
n.

 
A

 
co

m
po

ne
nt

 
sh

al
l 

be
 

fr
ee

 
fr

om
 

le
ak

ag
e

th
ro

ug
h 

st
em

 o
r 

bo
dy

 s
ea

ls
 o

r 
ot

he
r 

jo
in

ts
, 

an
d 

sh
al

l 
no

t
sh

ow
 

ev
id

en
ce

 
of

 
po

ro
si

ty
 

in
 

ca
st

in
g 

w
he

n 
te

st
ed

 
as



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

24

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

be
ca

us
e 

it 
of

fe
rs

 u
nl

im
ite

d 
po

ss
ib

ili
tie

s.
 W

e 
w

ou
ld

 p
re

fe
r 

2 
or

 3
 t

es
t 

st
ep

s,
 s

ee
 e

xa
m

pl
e

5.
2 

iv
)

de
sc

rib
ed

 b
el

ow
.

5.
2

T
he

 
te

st
 

sh
al

l 
be

 
pe

rf
or

m
ed

 
on

 
th

e 
sa

m
e

co
m

po
ne

nt
 a

t t
he

 fo
llo

w
in

g 
co

nd
iti

on
s:

i) 
A

t 
th

e 
m

in
im

um
 

se
rv

ic
e 

te
m

pe
ra

tu
re

 
(s

ee
P

ar
ag

ra
ph

 2
.4

.6
 o

f 
th

is
 R

eg
ul

at
io

n)
 a

fte
r 

3 
ho

ur
s

co
nd

iti
on

in
g 

at
 t

hi
s 

te
m

pe
ra

tu
re

 a
nd

 a
t 

1,
 1

0 
an

d
10

0%
 o

f :
R
UN
LQ
J
�3
UH
VV
X
UH

.
ii)

 
A

t 
th

e 
m

ax
im

um
 

se
rv

ic
e 

te
m

pe
ra

tu
re

 
(s

ee
P

ar
ag

ra
ph

 2
.4

.6
 o

f 
th

is
 R

eg
ul

at
io

n)
 a

fte
r 

3 
ho

ur
s

co
nd

iti
on

in
g 

at
 t

hi
s 

te
m

pe
ra

tu
re

 a
nd

 a
t 

1,
 1

0 
an

d
10

0%
 o

f '
H
VL
J
Q
�3
UH
VV
X
UH

.

A
nn

.9
, 5

.1
.1

C
ha

ng
e 

to
: 

“'
H
VL
J
Q
�3
UH
VV
X
UH

 s
ha

ll 
be

 in
 a

cc
or

da
nc

e 
w

ith
 P

ar
t 

I, 
P

ar
ag

ra
ph

 6
.1

.5
 o

f 
th

is
R

eg
ul

at
io

n.
”

A
nn

.9
, 5

.2
 iv

)
T

es
t P

re
ss

ur
e 

=
 1

%
, 1

0%
 o

f t
he

 w
or

ki
ng

 p
re

ss
ur

e 
an

d 
w

or
ki

ng
 p

re
ss

ur
e

S
ee

 a
bo

ve

A
nn

.9
, 5

.3
D

ur
in

g 
th

is
 te

st
, t

he
 e

qu
ip

m
en

t u
nd

er
 te

st
 s

ha
ll 

be
 c

on
ne

ct
ed

 to
 a

 s
ou

rc
e 

of
 p

ne
um

at
ic

pr
es

su
re

.
P

ne
um

at
ic

 d
el

et
ed

.

A
nn

.9
, 5

.3
C

ha
ng

e 
to

 “
…

an
 u

pp
er

 p
re

ss
ur

e 
re

ad
in

g 
of

…
”

A
nn

ex
 9

,5
.4

R
ew

or
d 

to
 “

T
hr

ou
gh

ou
t t

he
 te

st
 th

e 
sa

m
pl

e 
sh

al
l b

e 
te

st
ed

 fo
r 

le
ak

ag
e 

w
ith

 a
 s

ur
fa

ce
ac

tiv
e 

ag
en

t w
ith

ou
t f

or
m

at
io

n 
of

 b
ub

bl
es

, o
r 

m
ea

su
re

d 
w

ith
 a

 c
om

bi
ne

d 
le

ak
ag

e 
an

d
pe

rm
ea

tio
n 

ra
te

 le
ss

 th
an

 1
0 

N
cm

3/
ho

ur
 o

r 
te

st
ed

 b
y 

us
in

g 
an

ot
he

r 
eq

ui
va

le
nt

 te
st

m
et

ho
d.

”
A

nn
.9

, 6
.2

S
ea

t l
ea

ka
ge

 te
st

s 
sh

al
l b

e 
co

nd
uc

te
d 

w
ith

:
i)

 
T

he
 i

nl
et

 o
f 

th
e 

sa
m

pl
e 

va
lv

e 
co

nn
ec

te
d 

to
 

a 
so

ur
ce

 
of

 
pn

eu
m

at
ic

pr
es

su
re

,
ii

) 
T

he
 v

al
ve

 in
 th

e 
cl

os
ed

 p
os

iti
on

,
T

he
 o

ut
le

t o
pe

n.

P
ne

um
at

ic
 d

el
et

ed
.

A
nn

.9
, 6

.3
C

ha
ng

e 
to

 “
…

an
 u

pp
er

 p
re

ss
ur

e 
re

ad
in

g 
of

…
”

A
nn

.9
, 6

.4
T

he
 s

ea
t o

f 
a 

sh
ut

-o
ff 

va
lv

e,
 w

he
n 

in
 th

e 
cl

os
ed

 p
os

iti
on

, s
ha

ll 
no

t l
ea

k 
at

 a
 r

at
e

ex
ce

ed
in

g 
10

 c
m

3 /h
ou

r 
at

 a
 p

ne
um

at
ic

 p
re

ss
ur

e 
at

 1
%

, 1
0%

 o
f 

th
e 

w
or

ki
ng

 p
re

ss
ur

e 
an

d
C

ha
ng

e 
to

 “
…

.1
0 

N
cm

3 /h
ou

r 
at

 1
, 1

0 
an

d 
10

0%
 o

f '
H
VL
J
Q

3
UH
VV
X
UH
´



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

25

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

w
or

ki
ng

 p
re

ss
ur

e 
.

A
nn

.9
, 6

.5
A

 n
on

-r
et

ur
n 

va
lv

e 
w

ith
 a

 r
es

ili
en

t s
ea

t, 
sh

al
l n

ot
 le

ak
 a

t a
 r

at
e 

ex
ce

ed
in

g 
10

 c
m

3 /h
ou

r
w

he
n 

su
bj

ec
te

d 
to

 a
 p

ne
um

at
ic

 p
re

ss
ur

e 
 o

f 5
0 

kP
a 

an
d 

its
 W

or
ki

ng
 P

re
ss

ur
e 

w
he

n 
in

th
e 

cl
os

ed
 p

os
iti

on
.

C
ha

ng
e 

to
 “

…
.1

0 
N

cm
3 /h

ou
r 

at
 1

, 1
0 

an
d 

10
0%

 o
f '

H
VL
J
Q

3
UH
VV
X
UH
´

A
nn

.9
, 6

.8
P

re
ss

ur
e 

tr
ig

ge
re

d 
pr

es
su

re
 r

el
ie

f 
de

vi
ce

s 
sh

al
l n

ot
 le

ak
 a

t a
 r

at
e 

ex
ce

ed
in

g 
10

 c
m

3 /h
ou

r
at

 a
ny

 p
ne

um
at

ic
 p

re
ss

ur
e 

at
 1

%
, 1

0%
 o

f t
he

 w
or

ki
ng

 p
re

ss
ur

e 
an

d 
th

ei
r 

W
or

ki
ng

P
re

ss
ur

e 
m

in
us

 1
0%

.

C
ha

ng
e 

to
:P

re
ss

ur
e 

tr
ig

ge
re

d 
3
UH
VV
X
UH
�5
H
OLH
I�
'
H
YL
FH
V 

sh
al

l
no

t l
ea

k 
at

 a
 r

at
e 

ex
ce

ed
in

g 
10

 c
m

3 /h
ou

r 
at

 1
, 1

0 
an

d 
90

%
of

 '
H
VL
J
Q
�3
UH
VV
X
UH

 w
he

n 
in

 th
e 

cl
os

ed
 p

os
iti

on
.

A
nn

ex
 9

,6
.9

D
el

et
e 

te
xt

: “
A

t t
he

 e
nd

 o
f t

he
 te

st
 p

er
io

d 
an

d 
w

ith
 th

e 
w

at
er

 w
ith

in
 a

nd
 e

xt
er

io
r 

to
 th

e
gr

ad
ua

te
d 

cy
lin

de
r 

at
 th

e 
sa

m
e 

le
ve

l, 
th

e 
le

ve
l …

”
A

nn
ex

 9
,6

.9
V

1 
to

 r
ef

er
 to

 “
te

st
 g

as
” 

in
st

ea
d 

of
 “

ai
r 

or
 n

itr
og

en
”?

A
nn

ex
 9

,7
H

ea
di

ng
 “

E
nd

ur
an

ce
 T

es
t (

C
on

tin
ue

d 
O

pe
ra

tio
n)

”.
 In

 T
ab

le
 9

.1
: “

D
ur

ab
ili

ty
 T

es
ts

”.
A

nn
ex

 9
,7

.1
H

er
e,

 b
ot

h 
ex

te
rn

al
 a

nd
 in

te
rn

al
 le

ak
ag

e 
te

st
s 

sh
al

l b
e 

pe
rf

or
m

ed
 a

fte
r 

th
e 

en
du

ra
nc

e
te

st
. B

ut
 in

 (
9.

7.
4?

,)
 9

.7
.5

 a
nd

 9
.7

.6
 o

nl
y 

th
e 

ex
te

rn
al

 te
st

 is
 s

pe
ci

fic
al

ly
 p

re
sc

rib
ed

.
A

nn
ex

 9
,7

.1
 /

9,
7.

3
R

ef
er

en
ce

 to
 “

A
pp

en
di

x 
8”

 s
ha

ll 
be

 “
A

nn
ex

 8
”?

A
nn

ex
 9

,7
.3

C
ha

ng
e 

to
 “

T
he

 c
om

po
ne

nt
 s

ha
ll 

be
 s

ec
ur

el
y 

co
nn

ec
te

d 
to

 a
 p

re
ss

ur
is

ed
 s

ou
rc

e 
of

 d
ry

ai
r 

or
 n

itr
og

en
 …

” 
in

st
ea

d 
of

 “
T

he
 c

om
po

ne
nt

 s
ha

ll 
be

 c
on

ne
ct

ed
 to

 a
 p

re
ss

ur
is

ed
 s

ou
rc

e
of

 d
ry

 a
ir 

or
 n

itr
og

en
 s

ec
ur

el
y 

co
nn

ec
te

d 
to

 a
 s

ui
ta

bl
e 

fit
tin

g 
…

”.
A

nn
ex

 9
,7

.7
C

ha
ng

e 
to

 “
.. 

at
 b

ot
h 

th
e 

ap
pr

op
ria

te
 m

ax
im

um
 a

nd
 m

in
im

um
 …

”.
A

nn
ex

 9
,9

.1
 /

9,
9.

2
C

ha
ng

e 
to

 “
.. 

sp
ec

ifi
ed

 in
 P

ar
ag

ra
ph

s 
…

”.

A
nn

ex
 9

,1
0.

1
C

ha
ng

e 
to

 “
T

he
 te

st
 p

ie
ce

 s
ha

ll 
be

 e
xp

os
ed

 to
 a

ir 
at

 a
 te

m
pe

ra
tu

re
 e

qu
al

 to
 th

e
m

ax
im

um
 S

er
vi

ce
 T

em
pe

ra
tu

re
 (

se
e 

P
ar

ag
ra

ph
 2

.4
.6

 o
f t

hi
s 

R
eg

ul
at

io
n)

 fo
r 

16
8 

ho
ur

s.
”.

A
nn

.9
, 1

2
O

nl
y 

ap
pl

ic
ab

le
 to

 c
on

ta
in

er
s 

- 
se

e 
A

nn
ex

 7
 o

f t
hi

s 
R

eg
ul

at
io

n.
 C

la
ss

 0
??

? 
In

co
nt

ra
di

ct
io

n 
to

 T
ab

le
 9

.1
 in

 a
nn

ex
 9

D
el

et
e 

re
fe

re
nc

e 
to

 b
ur

st
 te

st
  f

or
 c

om
po

ne
nt

s 
as

 te
st

 c
an

no
t b

e 
pe

rf
or

m
ed

 in
 p

ra
ct

ic
e 

as
 th

ey
 le

ak
 fi

rs
t

A
nn

ex
 9

,1
3.

1
C

ha
ng

e 
to

 “
.. 

sp
ec

ifi
ed

 m
en

tio
ne

d 
in

 P
ar

ag
ra

ph
s 

…
”.

A
nn

ex
 9

,1
3.

2
C

ha
ng

e 
to

 “
.. 

be
in

g 
ha

vi
ng

 b
ee

n 
su

bm
itt

ed
 …

”.
A

nn
ex

 9
14

.3
P

ro
po

se
d 

M
od

ifi
ca

tio
n:

14
.3

   
   

F
or

 a
ll 

C
la

ss
 0

 H
yd

ro
ge

n 
S

ys
te

m
s 

th
e 

co
m

pl
et

e 
F

ue
l L

in
e 

as
se

m
bl

ie
s 

sh
al

l b
e

ca
pa

bl
e 

of
 c

on
fo

rm
in

g 
to

 th
e 

ap
pl

ic
ab

le
 le

ak
ag

e 
te

st
 r

eq
ui

re
m

en
ts

 o
f 

P
ar

ag
ra

ph
 5

 o
f t

hi
s

A
nn

ex
 a

fte
r 

be
in

g 
su

bj
ec

te
d 

to
 2

00
00

 p
re

ss
ur

e 
cy

cl
es

 o
r 

a 
nu

m
be

r 
of

 c
yc

le
s

co
rr

es
po

nd
in

g 
to

 th
e 

sp
ec

ifi
ed

 s
er

vi
ce

 li
fe

. T
he

 p
re

ss
ur

e 
sh

al
l c

ha
ng

e 
fr

om
 a

tm
os

ph
er

ic

N
ew

 r
eq

ui
re

m
en

t i
n 

P
t.1

 6
.1

.1
1 

&
 1

2



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

26

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks

pr
es

su
re

 to
 th

e 
W

or
ki

ng
 P

re
ss

ur
e 

of
 th

e 
C

on
ta

in
er

 w
ith

in
 le

ss
 th

an
 fi

ve
 s

ec
on

ds
, a

nd
af

te
r 

a 
tim

e 
of

 a
t l

ea
st

 fi
ve

 s
ec

on
ds

, s
ha

ll 
de

cr
ea

se
 to

 a
tm

os
ph

er
ic

 p
re

ss
ur

e 
w

ith
in

 le
ss

th
an

 fi
ve

 s
ec

on
ds

. T
he

 a
pp

ro
pr

ia
te

 te
st

 fo
r 

ex
te

rn
al

 le
ak

ag
e,

 a
s 

de
sc

rib
ed

 u
nd

er
ex

te
rn

al
 le

ak
ag

e 
te

st
 in

 P
ar

ag
ra

ph
 5

 o
f t

hi
s 

A
nn

ex
 is

 to
 b

e 
co

nd
uc

te
d 

im
m

ed
ia

te
ly

fo
llo

w
in

g 
th

is
 te

st
.

C
om

m
en

t::
• 

fo
r f

ue
l s

up
pl

y 
lin

es
 it

 s
ho

ul
d 

be
 s

uf
fic

ie
nt

 to
 m

ak
e 

a 
le

ak
ag

e 
te

st
 a

nd
 to

 te
st

 th
e

co
nn

ec
tio

ns
• 

th
e 

fu
el

 s
up

pl
y 

lin
e 

fo
r 

a 
bu

s 
m

ay
 b

e 
15

 m
A

nn
ex

 9
14

.4
P

ro
po

se
d 

M
od

ifi
ca

tio
n:

14
.4

   
   

A
ll 

H
ea

t E
xc

ha
ng

er
s 

sh
al

l b
e 

ca
pa

bl
e 

of
 c

on
fo

rm
in

g 
to

 th
e 

ap
pl

ic
ab

le
 le

ak
ag

e
te

st
 r

eq
ui

re
m

en
ts

 o
f 

P
ar

ag
ra

ph
 5

 o
f t

hi
s 

A
nn

ex
 a

fte
r 

be
in

g 
su

bj
ec

te
d 

to
 2

00
00

 p
re

ss
ur

e
cy

cl
es

. T
he

 p
re

ss
ur

e 
sh

al
l c

ha
ng

e 
fr

om
 a

tm
os

ph
er

ic
 p

re
ss

ur
e 

to
 th

e 
W

or
ki

ng
 P

re
ss

ur
e

of
 th

e 
C

on
ta

in
er

 w
ith

in
 le

ss
 th

an
 fi

ve
 s

ec
on

ds
, a

nd
 a

ft
er

 a
 ti

m
e 

of
 a

t l
ea

st
 fi

ve
 s

ec
on

ds
,

sh
al

l d
ec

re
as

e 
to

 a
tm

os
ph

er
ic

 p
re

ss
ur

e 
w

ith
in

 le
ss

 th
an

 fi
ve

 s
ec

on
ds

. T
he

 a
pp

ro
pr

ia
te

te
st

 fo
r 

ex
te

rn
al

 le
ak

ag
e,

 a
s 

de
sc

rib
ed

 u
nd

er
 e

xt
er

na
l l

ea
ka

ge
 te

st
 in

 P
ar

ag
ra

ph
 5

 o
f t

hi
s

A
nn

ex
 is

 to
 b

e 
co

nd
uc

te
d 

im
m

ed
ia

te
ly

 fo
llo

w
in

g 
th

is
 te

st
.

C
om

m
en

t:
• 

WK
H
�Z

R
UN
LQ
J
�S
UH
V
V
X
UH
�R
I�
D
�K
H
D
W�
H
[
F
K
DQ

J
H
U�
LV
�R
Q
O\
�G
H
V
LJ
Q
�V
S
H
F
LI
LF
�D
Q
G

D
E
V
R
OX
WH
O\
�L
Q
G
H
S
HQ

G
HQ

W�
R
I�
WK
H
�Z

R
UN
LQ
J
�S
UH
V
V
X
UH
�R
I�
WK
H
�F
R
UU
H
V
S
R
Q
G
LQ
J
�V
\
V
WH
P
�

R
ew

or
de

d:
 “

A
ll 

hy
dr

og
en

 c
ar

ry
in

g 
pa

rt
s 

of
 h

ea
t e

xc
ha

ng
er

s
sh

al
l b

e 
ca

pa
bl

e 
of

 c
on

fo
rm

in
g 

to
 th

e 
ap

pl
ic

ab
le

 le
ak

ag
e

te
st

 r
eq

ui
re

m
en

ts
 o

f 
P

ar
ag

ra
ph

 5
 o

f t
hi

s 
A

nn
ex

 a
fte

r 
be

in
g

su
bj

ec
te

d 
to

 th
e 

to
ta

l n
um

be
r 

of
 te

st
 p

re
ss

ur
e 

cy
cl

es
ca

lc
ul

at
ed

 in
 a

cc
or

da
nc

e 
w

ith
 P

ar
ag

ra
ph

 2
.4

.7
 o

f t
hi

s
R

eg
ul

at
io

n.
 T

he
 p

re
ss

ur
e 

sh
al

l c
ha

ng
e 

fr
om

 a
tm

os
ph

er
ic

pr
es

su
re

 to
 th

e 
ap

pl
ic

ab
le

 '
H
VL
J
Q
�3
UH
VV
X
UH

 o
f t

he
co

m
po

ne
nt

 w
ith

in
 le

ss
 th

an
 fi

ve
 s

ec
on

ds
, a

nd
 a

fte
r 

a 
tim

e 
of

at
 le

as
t f

iv
e 

se
co

nd
s,

 s
ha

ll 
de

cr
ea

se
 to

 a
tm

os
ph

er
ic

pr
es

su
re

 w
ith

in
 le

ss
 th

an
 fi

ve
 s

ec
on

ds
. T

he
 a

pp
ro

pr
ia

te
 te

st
fo

r 
ex

te
rn

al
 le

ak
ag

e,
 a

s 
de

sc
rib

ed
 u

nd
er

 e
xt

er
na

l l
ea

ka
ge

te
st

 in
 P

ar
ag

ra
ph

 5
 o

f t
hi

s 
A

nn
ex

 is
 to

 b
e 

co
nd

uc
te

d
im

m
ed

ia
te

ly
 fo

llo
w

in
g 

th
is

 te
st

.”
A

nn
ex

 9
,1

5.
1

C
ha

ng
e 

to
: “

…
co

m
pl

y 
to

 th
e 

ap
pl

ic
ab

le
 le

ak
ag

e 
te

st
 r

eq
ui

re
m

en
ts

 o
f P

ar
ag

ra
ph

 5
 a

nd
 6

of
 th

is
 A

nn
ex

 w
ith

 th
e 

co
m

po
ne

nt
’s

 le
ak

ag
e 

te
st

s 
af

te
r 

6 
ho

ur
s 

…
”.

A
nn

ex
 9

,1
5.

2
D

el
et

e 
“(

0,
06

 in
.)

”.
A

nn
ex

 9
,1

5.
2

D
el

et
e 

la
st

 s
en

te
nc

e.
A

nn
ex

 9
,1

7.
1

C
ha

ng
e 

to
: “

…
 s

ha
ll 

co
m

pl
y 

to
 b

e 
ca

pa
bl

e 
of

 c
on

fo
rm

in
g 

to
 th

e 
ap

pl
ic

ab
le

 le
ak

ag
e 

te
st

re
qu

ire
m

en
ts

 o
f 

P
ar

ag
ra

ph
 5

 o
f t

hi
s 

A
nn

ex
, i

m
m

ed
ia

te
ly

 a
fte

r 
be

in
g 

su
bj

ec
te

d 
to

 ..
.”

.
A

nn
ex

 9
,1

7.
1/

9,
17

.2
R

en
um

be
r 

9.
17

.1
 to

 9
.1

7 
an

d 
de

le
te

 9
.1

7.
2.

A
nn

ex
 1

0,
3.

1.
i

B
ad

 id
ea

 to
 r

ef
er

 to
 P

ar
ag

ra
ph

 3
 a

s 
th

is
 P

ar
ag

ra
ph

 (
3.

1)
 is

 a
ls

o 
a 

pa
rt

 o
f P

ar
ag

ra
ph

 3
.

R
ef

er
 to

 P
ar

ag
ra

ph
s 

3.
2 

– 
3.

4 
in

st
ea

d.



E
ur

op
ea

n 
In

te
gr

at
ed

 H
yd

ro
ge

n 
P

ro
je

ct
 –

 P
ha

se
 2

23
.1

1.
01

h:
\E

IH
P

2\
W

G
4\

S
ub

…
4.

1\
C

gh
2\

C
G

H
2v

7c
ha

ng
es

.d
oc

27

D
R

A
F

T
 E

C
E

 C
O

M
P

R
E

S
S

E
D

 G
A

S
E

O
U

S
 H

Y
D

R
O

G
E

N
 (

C
G

H
2)

 R
E

G
U

LA
T

IO
N

 V
er

si
on

 7
M

O
D

IF
IC

A
T

IO
N

S
P

ar
ag

ra
ph

P
ro

po
se

d 
M

od
ifi

ca
tio

n 
B

as
ed

 O
n 

O
rig

in
al

 C
om

m
en

t
R

em
ar

ks



European Integrated Hydrogen Project – Phase 2
23.11.01

h:\EIHP2\WG4\Sub…4.1\Cgh2\CGH2v7changes.doc28

:RUNLQJ�3UHVVXUH

7HVW�3UHVVXUH�
�

'HVLJQ�3UHVVXUH

Typical pressure development during fast filling
with maximum temperature ≤ 85 °C

Typical pressure development during slow filling
with no significant temperature rise

3UHVVXUH�LQFUHDVH�GXH
WR�LQWHUQDO�IOXLG�KHDWLQ
XS�WR����°&�FDXVHG�E\
LQFUHDVHG�DPELHQW
WHPSHUDWXUH


��7HVW�3UHVVXUH� �����Â�:RUNLQJ�3UHVVXUH

7LPH

3UHVVXUH
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�6(59,&(�/,)(��)$7,*8(�5(48,5(0(176

����[ “Usage Monitoring And Control System”: A system that counts the filling cycles and
prevents further use of the vehicle when a predetermined number of cycles is exceeded.

����� 6HUYLFH�/LIH

The service life of Hydrogen Components shall be specified by the Manufacturer and may vary
with different applications, however, it shall not exceed 20 years.

����� )LOOLQJ�	�7HVW�3UHVVXUH�&\FOHV

This section is only applicable to Class O Hydrogen Components. Test pressure cycles for
Class 1 and Class 2 Hydrogen Components are stated in Annexes 8 and 9 of this Regulation.

The number of filling cycles for the Hydrogen Components approved in accordance with this
Regulation and its Annexes shall be at least 5000 cycles except as allowed below in this
Section. The number of filling cycles is based on the design lifetime mileage of the vehicle and
range with maximum fuel capacity, for example:

Design lifetime mileage of the vehicle, L = 1 000 000 km
Range with maximum fuel capacity, R = 200km
Number of filling cycles, L/R = 5000

The minimum number of test pressure cycles for the Hydrogen Components approved in
accordance with this Regulation and its Annexes shall be calculated from the number of filling
cycles multiplied by a safety factor of 3.

Calculation example:

Minimum number of test pressure cycles = γL/R but where L/R is not less than 5000 cycles
= 3 x 1 000 000/200 but where L/R is not less than

5000 cycles
= 15000 pressure cycles

Alternatively the number of filling cycles for Hydrogen Components approved in accordance
with this Regulation and its Annexes shall be specified by the Manufacturer and may be less
than 5000 cycles and may vary with different applications based on the design lifetime mileage
of the vehicle and range with maximum fuel capacity, provided that a usage monitoring and
control system is installed as part of the Hydrogen System. The usage monitoring and control
system shall prevent any further use of the vehicle when the maximum number of filling cycles
is exceeded, until the Hydrogen Components that have exceeded that value are replaced with
new components. The Manufacturer shall specify the maximum number of filling cycles for the
Hydrogen Components. In case this alternative method is used the number of test pressure
cycles shall be calculated from the maximum number of filling cycles specified by the
Manufacturer in accordance with this Paragraph multiplied by a safety factor of 3. The safety
concept of the usage monitoring and control system shall be approved in accordance with
Annex 10 of this Regulation.

����[L�

The marking “Number of filling cycles xxxxx” where xxxxx is the number of filling cycles from
Section 2.4.7 of this Regulation.

$QQH[��� ��WR����H[F���
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Add new item “Number of filling cycles (Class O only):”

$QQH[��� ���

Number of filling cycles:

$QQH[��� ��WR����H[F��

Add new item “Number of filling cycles (Class O only):”

$QQH[��� ������	������

Number of filling cycles:

$QQH[��� ��� 1R��2I�7HVW�3UHVVXUH�&\FOHV

Existing paragraph to be deleted and replaced with:
“Containers shall be approved for the number of test pressure cycles calculated in Paragraph
2.4.7 of this Regulation.”

$QQH[��� ����K�

Add “The number of filling cycles shall be specified,”

$QQH[��� ����7HVW�3UHVVXUH

The minimum Test Pressure used shall be 1.5 x Design Pressure or Working Pressure.

$QQH[��� ����F�

Existing section to be deleted and replaced with:

Periodic pressure cycling test. Finished Containers shall be pressure cycled in accordance
with Paragraph A.13 (Appendix A to this Annex) at a test frequency defined as follows:
i) One Container from each batch shall be pressure cycled for WKH� WRWDO QXPEHU� RI� WLPHV

FDOFXODWHG�LQ�DFFRUGDQFH�ZLWK�3DUDJUDSK�������LI�WKLV�5HJXODWLRQ, with a minimum of 15,000
cycles.

ii) On 10 sequential production batches of a design family, i.e. similar materials and
processes, should none of the pressure cycled Containers in i) above leak or rupture in less
than ����WLPHV�WKH�WRWDO�QXPEHU�RI�F\FOHV�FDOFXODWHG�LQ�DFFRUGDQFH�ZLWK�3DUDJUDSK�������RI
WKLV�5HJXODWLRQ (minimum 22500 cycles), then the pressure cycle test can be reduced to
one Container from every 5 batches of production.

iii) On 10 sequential production batches of a design family, should none of the pressure cycled
Containers in i) above leak or rupture in less WKDQ� ���� WLPHV� WKH� WRWDO� QXPEHU� RI� F\FOHV
FDOFXODWHG�LQ�DFFRUGDQFH�ZLWK�3DUDJUDSK�������RI�WKLV�5HJXODWLRQ (minimum 30000 cycles),
then the pressure cycle test can be reduced to one Container from every 10 batches of
production.

iv) Should more than 3 months have expired since the last batch of production, then a
Container from the next batch of production shall be pressure cycle tested in order to
maintain the reduced frequency of batch testing in ii) or iii) above.

v) Should any reduced frequency pressure cycle test Container in ii) or iii) above fail to meet
the required number of pressure cycles (minimum 22500 or 30000 pressure cycles
respectively,) then it shall be necessary to repeat the batch pressure cycle test frequency in
i) for a minimum 10 production batches in order to re-establish the reduced frequency of
batch pressure cycle testing in ii) or iii) above.

vi) Should any Container in i), ii), or iii) above fail to meet the minimum cycle life requirement
FDOFXODWHG�LQ�DFFRUGDQFH�ZLWK�3DUDJUDSK�������RI�WKLV�5HJXODWLRQ (minimum 15000 cycles),
then the cause of failure shall be determined and corrected following the procedures in
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Paragraph 5.16 of this Annex The pressure cycle test shall then be repeated on an
additional three Containers from that batch. Should any of the three additional Containers
fail to meet the minimum pressure cycling requirement FDOFXODWHG� LQ� DFFRUGDQFH� ZLWK
3DUDJUDSK� ������ RI� WKLV� 5HJXODWLRQ� �PLQLPXP� ������ F\FOHV�, then the batch shall be
rejected.

$QQH[��� ����� $PELHQW�7HPSHUDWXUH�3UHVVXUH�&\FOLQJ�7HVW

Existing section to be deleted and replaced with:

Two Finished Containers shall be pressure cycled at ambient temperature in accordance with
Paragraph A.13 (Appendix A to this Annex) to failure, or to ����WLPHV�WKH�WRWDO�QXPEHU�RI�F\FOHV
FDOFXODWHG�LQ�DFFRUGDQFH�ZLWK�3DUDJUDSK�������RI�WKLV�5HJXODWLRQ��PLQLPXP�������F\FOHV�. The
Containers shall not fail before reaching WKH�WRWDO�QXPEHU�RI�F\FOHV�FDOFXODWHG� LQ�DFFRUGDQFH
ZLWK�3DUDJUDSK�������RI�WKLV�5HJXODWLRQ��PLQLPXP�������F\FOHV�. Containers WKH�WRWDO�QXPEHU
RI� F\FOHV�FDOFXODWHG� LQ�DFFRUGDQFH�ZLWK�3DUDJUDSK�������RI� WKLV�5HJXODWLRQ� �PLQLPXP������
F\FOHV� shall fail by leakage and not by rupture. Containers which do not fail within ���� WLPHV
WKH� WRWDO�QXPEHU�RI� F\FOHV�FDOFXODWHG� LQ�DFFRUGDQFH�ZLWK�3DUDJUDSK�������RI� WKLV�5HJXODWLRQ
�PLQLPXP�������F\FOHV� shall be destroyed either by continuing the cycling until failure occurs,
or by hydrostatically pressurising to burst. Containers exceeding ����WLPHV�WKH�WRWDO�QXPEHU�RI
F\FOHV� FDOFXODWHG� LQ� DFFRUGDQFH� ZLWK� 3DUDJUDSK� ������ RI� WKLV� 5HJXODWLRQ� �PLQLPXP� �����
F\FOHV� are permitted to fail by rupture. The number of cycles to failure and the location of the
failure initiation shall be recorded.

$QQH[��� ����� $PELHQW�7HPSHUDWXUH�3UHVVXUH�&\FOLQJ�7HVW

Existing section to be deleted and replaced with:

Two Finished Containers shall be pressure cycled at ambient temperature in accordance with
Paragraph A.13 (Appendix A to this Annex) to failure, or to ����WLPHV�WKH�WRWDO�QXPEHU�RI�F\FOHV
FDOFXODWHG�LQ�DFFRUGDQFH�ZLWK�3DUDJUDSK�������RI�WKLV�5HJXODWLRQ��PLQLPXP�������F\FOHV�. The
Containers shall not fail before reaching WKH�WRWDO�QXPEHU�RI�F\FOHV�FDOFXODWHG� LQ�DFFRUGDQFH
ZLWK�3DUDJUDSK�������RI�WKLV�5HJXODWLRQ��PLQLPXP�������F\FOHV�. Containers WKH�WRWDO�QXPEHU
RI� F\FOHV�FDOFXODWHG� LQ�DFFRUGDQFH�ZLWK�3DUDJUDSK�������RI� WKLV�5HJXODWLRQ� �PLQLPXP������
F\FOHV� shall fail by leakage and not by rupture. Containers which do not fail within ���� WLPHV
WKH� WRWDO�QXPEHU�RI� F\FOHV�FDOFXODWHG� LQ�DFFRUGDQFH�ZLWK�3DUDJUDSK� ������RI� WKLV�5HJXODWLRQ
�PLQLPXP�������F\FOHV� shall be destroyed either by continuing the cycling until failure occurs,
or by hydrostatically pressurising to burst. Containers exceeding ����WLPHV�WKH�WRWDO�QXPEHU�RI
F\FOHV� FDOFXODWHG� LQ� DFFRUGDQFH� ZLWK� 3DUDJUDSK� ������ RI� WKLV� 5HJXODWLRQ� �PLQLPXP� �����
F\FOHV� are permitted to fail by rupture. The number of cycles to failure and the location of the
failure initiation shall be recorded.

$QQH[����$SSHQGL[�$��$��� $0%,(17�7(03(5$785(�35(6685(�&<&/,1*

Pressure cycling shall be performed in accordance with the following procedure:

i) Fill the Container to be tested with a non-corrosive fluid such as oil, inhibited water or glycol.
ii) Cycle the pressure in the Container between not more than 2.0 MPa and not less than

Design Pressure or 1.3 times Working Pressure at a rate not exceeding 10 cycles per
minute.

The number of cycles to failure shall be reported, along with the location and description of the
failure initiation.

$QQH[��� $SSHQGL[�%��)RUP����R�

Add “Number of filling cycles:”
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$QQH[��� �����WR�����

Replace “…after being subjected to 20000 pressure cycles.” with “…after being subjected to
the total number of test pressure cycles calculated in accordance with Paragraph 2.4.7 of this
Regulation.”

Replace “The pressure shall change from atmospheric pressure to the Working Pressure of
the Container within….” with “The pressure shall change from atmospheric pressure to the
applicable Design Pressure of the Component within….”
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&*+��*$6�7,*+7�5()(5(1&(6

Changes noted in the working version of cGasv7.doc:
i) Delete Gas Tight Definition.
ii) 14.1.5 Change to include pass criteria based on old Gas Tight def. + Volvo comment
iii) 14.4.3.5 Change to include pass criteria based on old Gas Tight def
iv) Delete 14.4.3.6 as it is now based on the new requirement for 14.1.5

Proposed changes to the draft based on the above comments:

2.1.26  “Gas Tight”: A Hydrogen Component or System shall not leak when pressurised with
hydrogen, helium or a gas mixture containing at least 10% hydrogen or helium, i.e. stay
bubble free if using leak detection spray.

14.1.5 A Hydrogen Component or System shall not leak when pressurised with hydrogen,
helium or a gas mixture containing hydrogen or helium, i.e. stay bubble free for three
minutes if using leak detection spray.
When pressurised with hydrogen, helium or a gas mixture containing at least 5%
hydrogen or 10% helium, the Hydrogen System shall be tested for leakage with a
surface active agent without formation of bubbles for three minutes or measured with a
combined leakage and permeation rate less than 100 Ncm3/hour or other equivalent
test method.

14.4.3.5 The Gas Tight housing shall be hermetically sealed for test purposes and when
tested shall be Gas Tight at an over pressure of 0.01 MPa and without any
permanent deformations.
During testing the vent line shall be hermetically sealed and the gas tight
housing shall then meet the leakage requirements of Paragraph 14.1.5 of this
Regulation at an over pressure of 0.01 MPa and without any permanent
deformations.

14.4.3.6 Any connecting system shall be secured by clamps, or other means, to the gas
tight housing or sleeve and the lead-through to ensure that a joint is formed
meeting the leakage requirements of Paragraph 14.4.3.5 of this Regulation.

Additional change to the draft based on the above:
6.13.3 To establish an isolated and tight electrical connection for power supply bushing, it shall

be of a Gas Tight sealed type where Hydrogen Components are present or hydrogen
leaks are possible.
Where Hydrogen Components are present or hydrogen leaks are possible, electrical
connections for power supply bushing shall not permit the ingress of the test gas when
pressurised with hydrogen, helium or a gas mixture containing at least 5% hydrogen or
10% helium, at an external over pressure of 0.01 Mpa.

14.1.15 In the event of Hydrogen leakage or venting, hydrogen shall not be allowed to
accumulate in enclosed or semi-enclosed spaces. Hydrogen Components that
can leak hydrogen and that are mounted within the passenger or luggage
compartment or other non-ventilated compartment shall be enclosed by a gas
tight housing in accordance with Paragraph 14.8 of this Regulation or by an
equivalent solution.

Create new 14.8 (renumber existing 14.8, 9 & 10) entitled ”Gas tight housing”
Transfer old 14.4.3 to new 14.8 and delete old 14.4.3.1 (now included in 14.1.15)
Other references to gas tight housing in chapter 14.


