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(Hydrogen generators using fuel processing technologies — Part 1: Safety)
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1. % A& E

AEEFEHNEGR BFFRMENERAELE LA /£ 0°C F1 101.325 kPa T &
B 400 m/h o FAULRE 2 By AR EE R HELW A MK B E A BAR > BF
HEEEHERNEEZ AW OB ENRE ARG REL  #FENEHZE R
&) -

A —EGH LTI ARE N & FRE £

— RARMLHEMEEHREEEEY) Z 8 B /S b A EROA R EER -

HE - BFER
— BEMORTT AR - BT E ~ RO~ O RAEECHR A AL T B 5
— BEMBEM BB BE RS BEZ-HKIMNVERBMEMFEETHEECEEY)
ZEEHNESARLEYEIE R EROERE - 28 - —HE - EY 500

- BAERNARBEGY PG KR - #M LHT (town gas) o

PN R NEBRGRELSR REFEHNEAMEIZEE - THE - RILEMK
M
AIEEEM AREHEFNLEERAMNTHEENGRGET  REARELEHRZE
b~ EERAMHEHBENSESF  BAFRPEHEBIEESE (ZEREPNES -
% RN F‘ AU B TF I 00 R IS0 16110 [ 848 A

N R R AR By BE L 2 A AE S 3 & A DL IEC Guide 104~ ISO/IEC Guide 51 f1 ISO/IEC
Guide7 5F {f HL75F & 1% -
2.5 AR

THRERAEER SN » A ARERE Y 507 - T 55 AR AL & 8 i (L
mWaE) -

— ISO 4080 Rubber and plastic hoses and hose assemblies — Determination of

@m

—{l

o

permeability to gas

— 1ISO 4413 Hydraulic fluid power — General rules relating to systems

— ISO 4414 Pneumatic fluid power — General rules relating to systems

— ISO 5388 Stationary air compressors — Safety rules and code of practice

— ISO 10439 Petroleum, chemical and gas service industries — Centrifugal compressors

— ISO 10440-1 Petroleum and natural gas industries — Rotary-type
positive-displacement compressors — Part 1: Process compressors (oil-free)

— ISO 10440-2 Petroleum and natural gas industries — Rotary-type
positive-displacement compressors — Part 2: Packaged air compressors (oil-free)

— ISO 10442 Petroleum, chemical and gas service industries — Packaged, integrally
geared centrifugal air compressors

— IS0 12499:1999 Industrial fans — Mechanical safety of fans — Guarding

— ISO 13631 Petroleum and natural gas industries — Packaged reciprocating gas

compressors

— ISO 13707 Petroleum and natural gas industries -Reciprocating compressors
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ISO 13709 Centrifugal pumps for petroleum, petrochemical and natural gas
industries

ISO 13850 Safety of machinery — Emergency stop — Principles for design

ISO 13943 Fire safety — Vocabulary

ISO 14121 Safety of machinery — Principles of risk assessment

ISO 14847 Rotary positive displacement pumps — Technical requirements

ISO 15649 Petroleum and natural gas industries — Piping

ISO 16528 (all parts) Boilers and pressure vessels

CNS 3376-0:2004 Electrical apparatus for explosive gas atmospheres — Part O:
General requirements

CNS 3376-10:2002 Electrical apparatus for explosive gas atmospheres — Part 10:
Classification of hazardous areas

IEC 60146-1-1 Semiconductor convertors — General requirements and line
commutated convertors — Part 1-1: Specifications of basic requirements

IEC 60204-1 Safety of machinery — Electrical equipment of machines — Part 1:
General requirements

IEC 60335-1 :2004 Household and similar electrical appliances — Safety — Part 1:
General requirements

IEC 60335-2-41 Household and similar electrical appliances — Safety — Part 2-41:
Particular requirements for pumps

IEC 60335-2-51 Household and similar electrical appliances — Safety — Part 2-51:
Particular requirements for stationary circulation pumps for heating and service
water installations

IEC 60529:2001 Degrees of protection provided by enclosures (/P Code)

IEC 60664 Insulation coordination for equipment within low-voltage systems

IEC 60704-3 Household and similar electrical appliances — Test code for the
determination of airborne acoustical noise — Part 3: Procedure for determining
and verifying declared noise emission values

IEC 60730-1 Automatic electrical controls for household and similar use — Part 1:
General requirements

IEC 60730-2-5, Automatic electrical controls for household and similar use —
Part 2-5: Particular

requirements for automatic electrical burner control systems

IEC 60730-2-6, Automatic electrical controls for household and similar use —
Part 2-6: Particular

requirements for automatic electrical pressure sensing controls including
mechanical requirements

IEC 60730-2-9, Automatic electrical controls for household and similar use —

Part 2-9: Particular requirements for temperature sensing controls
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IEC 60730-2-17, Automatic electrical controls for household and similar use — Part 2-17: Particular
Requirements for electrical operated gas valves, including mechanical requirements

IEC 60730-2-19, Automatic electrical controls for household and similar use — Part 2-19:
Particular requirements for electrical operated oil valves, including mechanical requirements
IEC 60812 Analysis techniques for system reliability — Procedure for failure
mode and effects analysis (FMEA)

IEC 61000-3-2, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for
harmonic current emissions (equipment input current =< 16 A per phase)

IEC 61000-3-3, Electromagnetic compatibility (EMC) — Part 3-3: Limits -
Limitation of voltage changes, voltage fluctuations and flicker in public
low-voltage supply systems, for equipment with rated current = 16A per phase
and not subject to conditional connection

IEC/TS 61000-3-4, Electromagnetic compatibility (EMC) — Part 3-4: Limits —
Limitation of emission of harmonic currents in low-voltage power supply systems
for equipment with rated current greater than 16 A

IEC/TS 61000-3-5, Electromagnetic compatibility (EMC) — Part 3: Limits —
Section 5: Limitation of voltage fluctuations and flicker in low-voltage power
supply systems for equipment with rated current greater than 16A

IEC 61000-6-1 , Electromagnetic compatibility (EMC) — Part6-1: Generic
standards — Immunity for

residential, commercial and light-industrial environments

IEC 61000-6-2, Electromagnetic compatibility (EMC) — Part 6-2: Generic
standards -Immunity for industrial environments

IEC 61000-6-3, Electromagnetic compatibility (EMC) — Part 6-3: Generic standards —
Emission standard for residential, commercial and light-industrial environments

IEC 61000-6-4, Electromagnetic compatibility (EMC) — Part 6-4: Generic
standards — Emission standard for industrial environments

IEC 61025 Fault tree analysis (FTA)

IEC 61511-1 , Functional safety — Safety instrumented systems for the process industry
sector — Part 1: Framework, definitions, system, hardware and software requirements

IEC 61511-3, Functional safety — Safety instrumented sys HJ ms for the process industry
sector — Part 3: Guidance for the determination of the required safety integrity levels

IEC 61779-4, Electrical apparatus for the detection and measurement of
flammable gases — Part 4: Performance requirements for group 11 apparatus
indicating up to 100 % lower explosive limit

IEC 61779-6, Electrical apparatus for the detection and measurement of
flammable gases — Part 6: Guide for the selection, installation, use and
maintenance of apparatus for the detection and measurement of flammable gases

IEC 61882 Hazard and operability studies (HAZOP studies) — Application guide

IEC 62086-1 Electrical apparatus for explosive gas atmospheres — Electrical
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resistance trace heating — Part 1: General and testing requirements

3. M E &
FERARENEE > THHEMNERER -

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

E 2% & 5% # (air-rich condition)

MBI ZERNEEY  HERagAKRit=ElL2Es -
HEBETERGGERANRAER T ERE (Bl EXEREEES)
E =R A% (air-rich system)

SRR RS -
¥8 1% )8 F (ambient temperature)

HE REHENZEZFAEENRE -

B # (auto-ignition)

RAS AR EE - MENNHEZZIREEGY  RASNEIRDKOR M B 2R — R L -
[ISOITR 15916:2004]

B #RE EF (auto-ignition temperature)

BEERRERE -

[ISOITR 15916:2004]

[ #4 B 4 (auto-thermal reforming)

HoorRLEAMZREHNMESG -

YR 5% 23 % ] Z %4t (burner control system)

B AR WA S 28 A Ry 24 0 H il A2 2040 B T ROOKORE (I 25 4H R 0 HL T BB B 6 B
KR B /B R K -

# %5 (cabinet)

MHEZSRELGNMMEEEY  REELRKZRERE  RERE LD ERE A
BNREWNE 5 % > W LR &S 5 G R EL A s ik -

R 4 & L B9 #E /& (catalytic partial oxidation)

ELEMNVEZRNBEZ EARAEECLER -

3.10 o MR B - RAS I K K (combustible gas, liquid or vapour)

3.11

3.12

3.13

B RAS 0 RS B 2K R L 7R BN SR & T B B R IR - BB 2 B RGOK R RS K G B AR PR R

7% F (commercial)

FeaRELAGHIFEFEAREN 2 IFREREREAEE - RE - A KE -

FUE WFFT AR RS R0 T S HE I -

k& & fil & (concealed location)

ANEBEHERY KA MEBE AR D > R ERANTE -

%ML TRETEETBEHFEEFIWEE - R AR -

& MG (conformity assessment)

BATAZE M~ BAR - R4 - A B ECE B BT BLE BRI R g

W% 0 FFa ML R EE A ISO/IEC 17000 EHBYSESE) » A5 BB
o MR aM T EESrRE -
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3.14 B8 4 5 = (critical failure mode)
AR IHE N AREN > HgERmEimsnEGERRE -
3.15 £ A ] 52 3 B /7 (maximum allowable pressure)
SRR 0 BT -
3.16 2% 5t 3B B (design temperature)

RREH T EHREE -

3.17 B 2 % 4 (direct ignition)

ERERRE RS > M A 51 OKE K -

3.18 & Y #5 [5 (explosion limits)

EERBKERTHRE - KR - % > EHESOKEE » #ERBETENRSIRERE -

% 1. Z ORI AR ~ R AR O DA R R R 4% AR iU 05 08 P 12 ) -

HE 2. TIBMEMRER 0 T oI AMRER  HEWEZEAMHERNER - mMEE LR
HE - SRAER "EBEMGER ) BEFEN " OURER, PE -

[ISO/TR 15916:2004]

3.19 /B ¥F 1% & 8% (explosive atmosphere)

ERRBHET  RAZR/EGMMEYEmME KA - B8R - BEKEE - B2

%o METEMEREEREHNESY -

[CNS 3376-10:2002]

3.20 JBYE1E G EEFBIE (explosive gas atmosphere)

ERRBHET  RAEZRKETMREYEME K AR ZER - Bk 2% - T

eHEREREZRETZTNESGRAE -

HE HARGYHNRESNEE ERUENDRZ2RIEMEREBERE g5 5
RIBIEMERAE  FAREH S BEEHOZMEEER - AR A8 E % RS
BHBELEH -

[CNS 3376-10:2002]

3.21 Ji % % 5T (factory matched unit)
ETHANZRZAGEE  HHERRERBES TIE - IrfEf&E e S n e
HEtEMHAE 2 EEaHE -

3.22 BE - N4 7% 8 (Fischer-Tropsch liquids)

LB E-F MY G R fin B A S 5 RS -

Blan © KRARE M (GTL) » H SIS (MTG) > HiF 8 G (MTO) » HiF# K
Ji (MTP) - B i 87 ) S50 f 88 70 (MOGD) - — Hi il (DME) 8 #2 55 -

3.23 K} 14 3 5% (flame detector)

RHEEFRENKGAENEFEZHEE -

2% 0 KOG E T 28 B FE — I8 K G RO 25 0 (S 9% 8 g o] B 4E — ook B2 A —
BER - MABMEERTRANEHABDEEEAEET -

3.24 K 4% R& 3 22 (flame sensor)
K E M e EEEEF - HAE DK A B AR -
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B a0 S 22 RO 2E FOK M BB AR CKOE 1)
3.25 K M 4k 3 84 F BF R (flame failure lock-out time)
BEIRER A FAE KBRS E K W E 2 B — B R -
3.26 O] % ¥ 45 FR (flammability limit)
WA ARHTE 22 R TR Ry o AR R A 1 H B R R & JE KOs 2 IR (LFL) Al % & (UFL) 78 5
% 12 RER R R - BE T - AR R RE K BE 2 Y B &L -
2% 2.5 MR R85 LB 70 b SRR (BB A 0 B0
[ISO/TR 15916:2004]
3.27 [E X (flashback)
KO IR Bl R & EE B B F -
3.28 1 22 (frame)
fEEFEAREERARS R LR WA SR TR R - 1)
IR A B S pHAEH S > RILERENL S - TR R E A S -
3.29 ¥R ¥l B % % (fuel processing system)
—E B2 R - HE b AR AT S RGN E S8 R -
3.30 I WA & 4 (fuel-rich condition)
MR ERNEGY > Hbmag RN ALEFERE -
% BRERERTERER - G E B E G e E s |1t -
BN ELEAKIER <)
3.31 E A % i (fuel-rich system)
RN ERR R TR EE -
3.32 g2 (harm)
SHBGNERENGE  MESERENIEL -
[ISO/IEC Guide 51]
3.33 f& B (hazard)
BIEWEGER -
HE: AR HEEXHAGEZ RFRARERRE - (Flal - B8 E15 - &5 -
B OKH - EK) -
[ISO/IEC Guide 51]
3.34 &k & i (hazardous area)
BIEFMABREN TR AFENES > E8E LN RERE - ZEREHE
BT R T
[CNS 3376-10:2002]
3.35 f& & 15 %t (hazardous situation)
ANE  -WENREZBENR - LHEEROE T -
[ISO/IEC Guide 51]
3.36 [ #A3E b HA R (ignition activation period)
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3.37

3.38

3.39

3.40

3.41

3.42

3.43

3.44

3.45

3.46

3.47

3.48

3.49

3.50

71 7% i B T B R A TR O bR RS R U R 2 D Y IR TS B e

E € (incident)
BN EFEENEHTEREE  BHIFELFTFEN -
T Z (industrial)

ANERELGNEN HeREALRRNWABRERENHUENRE - §

WAL B2 T g BB 35

i A PR ¥ (input fuel)

FASRELEGNEEYE  WRER SO AEE > HAEMEEHRAR

HMik &b a?  BENHMARLEEY -

RS & % 2] k 38 (intermittent pilot)

BEGIK IR EES T S8R MRS - RBREENEERNY - B

J7> R B 25 50 B i {18 2 08 BRI 5 B RO -

th B 2| %K JE (interrupted pilot)

BEGKORAEERR R T A E AR AT E BB - N E KB E L & B 88 -

¥ T % (light industrial)

AERELESNEN  HREEMSHAERNAR » £ RH# 2R EK

BUIRERIE o B0 BN E FELTERK -

R % A8 (limit gases)

et @A 2 SR - HARFESLEmBZ RS -

#5 3E (lock-out)

RPN E K AL 2 ZEF % -

{# YE T FR (lower explosive limit, LEL)

AR AREZERPRE RN IEEARAPRBRLE -

F K X 2 37 #i 5] (main flame establishing period)

RAEFE R LA E R B AR BLE SR BR IR BE a8 B K kg - HAEMR Z R -

3% & (ventilation)

HAGMKTENRBEEZERLERSMEER > HEMN —-REE -

JE 1% K& & (non-hazardous area)

AHAMAFERFERBREN G  E£8E LOHNER  “EREHNEER

Sy A TR G 8 -

7k A $5 FE (non-volatile lock-out)

RN LB EEEREE AR T EE A% 5K H EEAM T -

1E & #E # (normal operation)

SO SR L S B DR [ 3 i o

HWE 1L DB AR B IEE EEA—E o fla - BEE RS
WHHNABZRERA  ARHEVERR -

2. RMWNEZES - FRBERNNESREREXNELR)  HEEEZ
HEEEE AN ASEREHEEN 0 > AR KE
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2% 3. 1 804 BB RS AR e R 1 -
3.51 3 i {5 =, (operating mode)
Z 4R ) BE AT TH R R 1 BY E A -
3.52 4 & HE fir (packaged unit)
THHEBARNEEUTP LR 2GHMH - BHREIAE — - TIER— @B AR
G
3.53 ¥ O] (permissive)
—EB AN AR EBEIER 2 NG > DI EEET T —ME -
3.54 2| X JE (pilot)
NI KM B KO > T 2 B R o A I B BIOMA IR 2
3.55 JE J7 15 ¥ 5 311 28 (pressure gradient monitor)
MR N Z MR FELZENATBRBUGEATHARES - ENMNE
JBR B R Y R RS D /N IRVERY THE BB D PR (A B - HE IR A R s -
% BERAEMBE A TAYNA BN - B8 & f7R R
#EECH KKE -
3.56 WK% B i (purge time)
AR LIS U5 B Y22 SV PRDE G Y Bk B A R 28 > WA A 2 e
3.57 & X ¥l (pyrophoric material)
BT R RES B IR AR
[ISO 13943]
3.58 [ JE 2k 3% 84 F B i (reaction failure lock-out time)
TS S HE R 30 Hy | ZI RO T = 28 R E T B PR AR I JE B E AR E L Y P A )
FE 74 £t I 5 Bl B P 2 f] 1 R R o
3.59 | JE 4k 3% B 44 B i (reaction initiation failure time)
717 T B0 B B EE 4R 2k 3% I E B B PR R 42 R B (0 B ORT Bl A ) A i (L B
[ JE 7 > R RS R
3.60 FH GBS (recycle time)
T M Bk AR & 77 20 2 18 28 K K G B 15 9% R0 BH 46 8 AV B B 2 f7 (5 9% 2 [ AV IS R -
3.61 F 1§ (recycling)
ARSI aRAELER 2R HEEFEEATHEHABOEF -
3.6 £ % & (reference conditions)
EREERBINEBEIE RS > ERE ISCHZHEE T 101325 kPa EiTstH -
3.63 £ % & & (reference gases)
A RRBELER EEEET  DIESIIERE I HE -
3.64 & & (reignition)
AKJERESE AR LG mEMKEEgEN M E B R8sy X r -
3.65 3 Fi (residential)
FHAAREFRHEENBEANERELS -
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3.66 & FE B[] (response time)

SRELGR —ENREER R HAMAREFTF Z RKFH -

3.67 & & (risk)

SERENGERELENLES -
[ISO/IEC Guide 51]
3.68 [ & 4 #r (risk analysis)
ZAC By A O] A & o DA SR & 0 AT A R B
[ISO/IEC Guide 51]
3.69 JH f& 5% f& (risk assessment)
JE Bz o A AR B ST HH ST A @R -
[ISO/IEC Guide 51]

3.70 JH F& 52 {E (risk evaluation)

WERE T ERER > DIEE R GER TEEAER -
[ISO/IEC Guide 51]

3.71 ZZ &[5 (safeguarding)

B 2 KM RIES 8 HHAGRACP R > BEEERRFEERGTEGEE
ANB -~ I~ EmEERE -

3.72 Z¢ & & vl 52 4 43 4 (safety and reliability analysis)

WERGKALEC s Br4HEE) - DIGREHFIGE HE M/ BB EN AR R ERBNE
B 0 H i sE AT AR Rk /D B [ AR 1E O A 3 AR I 2 A5 R B Y 5 i -

3.73 ZZ & 1E#% ( safety shutdown)
Orodl 28 B a2 ) R N B i (12 > s 2 e IR E - 8 B 4% 1F 2 1R ORGP
AR K EE  FERGIFILEE -

3.74 B 4 = EE 5T (self contained unit)
R HEARGIIBIINET -

3.75 g E M (severity)

EMRNERE 2 EER > Ko gEg sl fhltiEgsE -

3.76 B B fir & (start position)
RRAREAEHERGNAE B HE AR RE RS E5R - B2 FERN o] &7 H
FOEENS

3.77 78 R E 4H (steam reforming)

MEARE LEESKNWRECYUELESRBLEWMARLE -

3.78 HI = FH & # (test gases)

RSB E A HESD O FH Ay O] PR ME RS 2 i R .

3.79 u] & 5% By J&, k& (tolerable risk)

RBEAMTERES SRR ERE -
[ISO/IEC Guide 51]
3.80 B8 &8 (transition)
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FHERELBNE —EEEA S M EBHEANBERE -

3.81 J& YE [ BB (upper explosive limit, UEL)
EERETHNGBMABRARRE  HEZ ENRBRERGEE -

3.82 JEk A4 (volatile lock-out)
AT RMEANGEY > EEENMBRBHEUAT - EH 2 KEK > A/ TFHEHR
ERG R Y ENREBENKE -

3.83 /KB A % (water treatment system)
ZEEEEEERACER S ARN K FRARNEREELESRZA -

4 ZEERAREER

4.1 ZEBEAEE SN
B 7 MESS B H MK B8 TEC 60812~ TEC 61025 Bi H {th 18 & A9 K &0 80 17 2 42 B o] 5 &
SR e

B4 3% 7 M R4 T AR
SREEAGNBEBENSaHEYN  CEPRIANNTAGHE A HR Y Gk
I fE Bk ot

¢ B8 78 1 /9 1SO 14121 ~ 1EC 61882 5% IEC 61511-3 5 i 5 18 1% b 119 J&\ Bg =
7 s OF 5 BA R % 2 s et F &S A ) & ol At B B 20 0% 1K E B
RN RE BV B R HHE 2 freEFE G > AR ERAZEREIHE
EEREHEZEMEMZ 2 NENHE  TERKERK -
4.2 &1
4.2.1 R B A4
SRELADERAMRHEM ALK -
WA B B 2 & ET B & R S B
— WRREE T - $5 0K AT DLW i 8 R /B BR B
— BEAMEL EHORRELH a8 EH - BRI ERIENE 2 R EFETT
o IR K E R E R - —E ABR ke — F AL
— KEREL  fF-SMREKEAREELFHIWER
— Hfb > fE—RIBRAMEM AN ERESERTRBRER .
— G IEHBRARARENRE S EREE R E HKLE
— BRI EARNERNERERN SRR BRERE 287 DLEL Ik
fEAC B AR -
422 iBEHELAG
ARELEGERARBEHRARL -

REHEAGUUE  HEREEARNHABREREES NN RERET] -
= LB R RS A Ry SOME A A0 22 R (AR ) ~ AR K(EOKZER) ~ R EY AR NE
A s RS I EVER AR OK ~ i) - RBEEHE AR T E S EHN R A

G > BlanzEREES BRI R KEEE T -
4.2.3 BB AL

Sif
l

lll:

(ay

H
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TR AE4R 5% |
Electromagnetic compatibility (EMC) — Part 6-1: Generic standards
IEC 61000-6-1 — Immunity for residential, commercial and light-industrial
environments

Electromagnetic compatibility (EMC) — Part 6-2: Generic standards

IEC 61000-6-2 — Immunity for industrial environments

Electromagnetic compatibility (EMC) — Part 6-3: Generic standards
IEC 61000-6-3 — Emission standard for residential, commercial and light-industrial
environments

Electromagnetic compatibility (EMC) — Part 6-4: Generic standards

TEC 61000-6-4 — Emission standard for industrial environments

Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits

IEC 61000-3-2 for harmonic current emissions (equipment input current =16 A per
phase)
Electromagnetic compatibility (EMC) - Part 3-3: Limits -

Limitation of voltage changes, voltage fluctuations and flicker in
public low-voltage supply systems, for equipment with rated current
=16 A per phase and not subject to conditional connection

IEC 61000-3-3

Electromagnetic compatibility (EMC) — Part3-4: Limits -
IEC/TS N . . .
61000-3-4 Limitation of emission of harmonic currents in low-voltage power
supply systems for equipment with rated current greater than 16A
Electromagnetic compatibility (EMC) — Part 3-5: Limits — Section
IEC/TS 5: Limitation of voltage fluctuations
61000-3-5

and flicker in low-voltage power supply systems for equipment with
rated current greater than 16 A
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ISO 5388 Stationary air compressors — Safety rules and code of practice

1SO 10439 Petroleum, chemical and gas service industries — Centrifugal
compressors

1SO 10442 ?etroleum, chemical gnd gas service industries — Packaged -
integrally geared centrifugal alr compressors

ISO 13707 Petroleum and natural gas industries — Reciprocating compressors
Petroleum and natural gas industries —  Rotary-type

ISO 10440-1 positive-displacement compressors — Part 1: Process compressors
(oil-free)
Petroleum and natural gas industries —  Rotary-type

ISO 10440-2 positive-displacement compressors — Part 2: Packaged air
compressors (oil-free)

1SO 13631 Petroleum and natural gas industries — Packaged reciprocating gas
compressors
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[1] ISO 2626 Copper — Hydrogen embrittlement test
[2] ISO 3690 Welding and allied processes — Determination of hydrogen content
in ferritic steel arc weld metal
[3]ISO 7539-6 Corrosion of metals and alloys — Stress corrosion testing — Part 6:
Preparation and use of precracked specimens for tests under constant load or
constant displacement
[4] ISO 9587 Metallic and other inorganic coatings — Pretreatments of iron or
steel to reduce the risk of hydrogen embrittlement
[5] ISO 9588 Metallic and other inorganic coatings — Post-coating treatments of
iron or steel to reduce the risk of hydrogen embrittlement
[6] ISO 11114-4 Transportable gas cylinders — Compatibility of cylinder and
valve materials with gas
[7] contents — Part 4: Test methods for selecting metallic materials resistant to
hydrogen embrittlement
[8] ISO 15330 Fasteners — Preloading test for the detection of hydrogen
embrittlement — Parallel bearing surface method
[91 ISO 15724 Metallic and other inorganic coatings — Electrochemical
measurement of diffusible hydrogen in steels — Bamacle electrode method
[10] ISO/TR 15916 Basic considerations for the safety of hydrogen systems
B32 ZEHAOMHE
[1] API 934 Materials and Fabrication Requirements for 2-1/4Cr-1Mo and
3Cr-1Mo Steel Heavy Wall Pressure Vessels for High Temperature, High
Pressure Hydrogen Service
[2] API 941 Steels for Hydrogen Service at Elevated Temperatures and Pressures
in Petroleum Refineries and Petrochemical Plants
B33 RXEMBEARBG &
[1] ASTM 8577 Standard Test Methods for Detection of Cuprous Oxide
(Hydrogen Embrittlement Susceptibility) in Copper
[2] ASTM 8839 Standard Test Method for Residual Embrittlement in Metallic
Coated, Externally Threaded Articles, Fasteners, and Rod — Inclined Wedge
Method
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[3] ASTM 8849 Standard Specification for Pre-Treatments o( Iron or Steel for
Reducing Risk of Hydrogen Embrittlement
[4] ASTM 8850 Standard Guide for Post-Coating Treatments of Steel for
Reducing the Risk of Hydrogen Embrittlement
[5] ASTM E1681 Standard Test Method for Determining a Threshold Stress
Intensity Factor for Environment Assisted Cracking of Metallic Materials
[6] ASTM F326 Standard Test Method for Electronic Measurement for Hydrogen
Embrittlement from Cadmium Electroplating Processes
[7] ASTM F519 Standard Test Method for Mechanical Hydrogen Embrittlement
Evaluation of Plating/Coating Processes and Service Environments
[8] ASTM F1459 Standard Test Method for Determination of the Susceptibility of
Metallic Materials to Hydrogen Gas Embrittlement (HE)
[91 ASTM F1624 Standard Test Method for Measurement of Hydrogen
Embrittlement Threshold in Steel by the Incremental Step Loading Technique
[10] ASTM F1940 Standard Test Method for Process Control Verification to
Prevent Hydrogen Embrittlement in Plated or Coated Fasteners
[11] ASTM F2078 Standard Terminology Relating to Hydrogen Embrittlement
Testing
[12] ASTM G129 Standard Practice for Slow Strain Rate. Testing to Evaluate the
Susceptibility of Metallic Materials to Environmentally Assisted Cracking
[13] ASTM G142 Standard Test Method for Determination of Susceptibility of
Metals to Embrittlement in Hydrogen Containing Environments at H & h
Pressure, High Temperature, or Both
[14] ASTM G 146 Standard Practice for Evaluation of Disbonding of Bimetallic
Stainless Alloy/Steel Plate for Use in High-Pressure © High-Temperature
Refinery Hydrogen Service
[15] ASTM G148 Standard Practice for Evaluation of Hydrogen Uptake,
Permeation, and Transport in metals by an Electrochemical Technique
B34 ZEHEMWE TREES
[1] ASME Boiler and Pressure Vessel Code
[2] ANSI/ASME 831.1 , Power piping
[3] ANSI/ASME 831.3, Process Piping
B35S EHEEGE
[1] ANSI/AWS A4.3 Standard Methods for Determination of the Diffusible
Hydrogen Content of Martensitic, Bainitic, and Ferritic Steel Weld Metal
Produced by Arc Welding
B3.6 HEHIEEG G
[1] BS 17089 Method of measurement of hydrogen permeation and determination

of hydrogen uptake and transport in metals by an electrochemical technique
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B3 THEBRe: TEMGE
[1] NACE TMO0177, Laboratory Testing of Metals for Resistance to Sulfide Stress
Cracking and Stress Corrosion Cracking in H2S Environments
[2] NACE TMO0284, Standard Test Method — Evaluation of Pipeline and Pressure
Vessel Steels for Resistance to Hydrogen-Induced Cracking
B38 RETREHIHE
[1] SAEIAMS 2451/4, Plating, Brush, Cadmium Corrosion Protective, Low
Hydrogen Embrittlement
[2] SAE/AMS 2759/9, Hydrogen Embrittlement Relief (Baking)of Steel Parts
[3] SAEIUSCAR 5-1, Avoidance of Hydrogen Embrittlerllent of Steel
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[1] ISO 2626 Copper — Hydrogen embrittlement test

[2] ISO 3690, Welding and allied processes — Determination of hydrogen content in
ferritic steel arc weld metal

[3] ISO 3864 (all parts) Graphical symbols — Safety colours and safety signs

[4] ISO 7000 Graphical symbols for use on equipment-Index and synopsis

[5] ISO 7539-6 Corrosion of metals and alloys — Stress corrosion testing — Part 6:
Preparation and use pre-cracked specimens for tests under constant load or
constant displacement

[6] ISO 9587 Metallic and other inorganic coatings — Pretreatments of iron or steel to
reduce the risk of hydrogen embrittlement

[7] ISO 9588, Metallic and other inorganic coatings — Post-coating treatments of iron
or steel to reduce the risk of hydrogen embrittlement

[8] ISO 11114-4 Transportable gas cylinders — Compatibility of cylinder and valve
materials with gas contents — Part 4: Test methods for selecting metallic materials
resistant to hydrogen embrittlement

[9] ISO 15330 Fasteners — Preloading test for the detection of hydrogen
embrittlement — Parallel bearing surface method

[10]ISO 15724 Metallic and other inorganic coatings — Electrochemical measurement
of diffusible hydrogen in steels — Barnacle electrode method

[T1TISO/TR 15916:2004, Basic considerations for the safety of hydrogen systems

[12]ISO/IEC 17000 Conformity assessment — Vocabulary and general principles

[13]11SO/1 EC Guide 7, Guidelines for drafting of standards suitable for use for
conformity assessment

[14]1ISO/IEC Guide 51 Safety aspects — Guidelines for their inclusion in standards

[ISJCNS 3376-2, Electrical apparatus for explosive gas atmospheres — Part 2:
Pressurized enclosures "p"

[16]IEC/TR 60079-20, Electrical apparatus for explosive gas atmospheres — Part 20:
Data for flammable gases and vapours, relating to the use of electrical apparatus

[17]IEC 60417 (all parts) Graphical symbols for use on equipment

[18]IEC 62061 Safety of machinery. — Functional safety of safety-related electrical,
electronic and programmable electronic control systems

[19]11EC Guide 104 The preparation of safety publications and the use of basic safety
publications and group safety publications

[20] API 934 Materials and Fabrication Requirements for 2-1/4Cr-1Mo and 3Cr-1Mo Steel
Heavy Wall Pressure Vessels for High Temperature, High Pressure Hydrogen Service

[21]7API 941, Steels for Hydrogen Service at Elevated Temperatures and Pressures in
Petroleum Refineries and Petrochemical Plants

[22]ASTM 8577 Standard Test Methods for Detection of Cuprous Oxide (Hydrogen
Embrittlement Susceptibility) in Copper
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[23]ASTM 8839 Standard Test Method for Residual Embrittlement in Metallic Coated,
Externally Threaded Articles, Fasteners, and Rod — Inclined Wedge Method

[24] ASTM 8849 Standard Specification for Pre-Treatments of Iron or Steel for
Reducing Risk of Hydrogen Embrittlement

[25TASTM 8850 Standard Guide for Post-Coating Treatments of Steel for Reducing the
Risk of Hydrogen Embrittlement

[26] ASTM E1681 Standard Test Method for Determining a Threshold Stress Intensity
Factor for Environment-Assisted Cracking of Metallic Materials

[271ASTM F326 Standard Test Method for Electronic Measurement for Hydrogen
Embrittlement from Cadmium-Electroplating Processes

[28]ASTM F519 Standard Test Method for Mechanical Hydrogen Embrittlement
Evaluation of Plating/Coating Processes and Service Environments

[29] ASTM F1459 Standard Test Method for Determination of the Susceptibility of
Metallic Materials to Hydrogen Gas Embrittlement (HGE)

[30]ASTM F1624 Standard Test Method for Measurement of Hydrogen Embrittlement
Threshold in Steel by the Incremental Step Loading Technique

[31TASTM F1940 Standard Test Method for Process Control Verification to Prevent
Hydrogen Embrittlement in Plated or Coated Fasteners

[32]ASTM F2078 Standard Terminology Relating to Hydrogen Embrittlement Testing

[33]ASTM G 129 Standard Practice for Slow Strain Rate Testing to Evaluate the
Susceptibility of Metallic Materials to Environmentally Assisted Cracking

[34]ASTM G142, Standard Test Method for Determination of Susceptibility of Metals
to Embrittlement in Hydrogen Containing Environments at High Pressure, High
Temperature, or Both

[35TASTM G146, Standard Practice for Evaluation of Disbonding of Bimetallic
Stainless Alloy/Steel Plate for Use in High-Pressure, High-Temperature Refinery
Hydrogen Service

[36] ASTM G148, Standard Practice for Evaluation of Hydrogen Uptake, Permeation,
and Transport in Metals byan Electrochemical Technique

[37] ASME Boiler and Pressure Vessel Code

[38] ANSI/ASME 831.1 , Power piping

[39] ANSI/ASME 831.3, Process Piping

[40] ANSI/AWS A4.3, Standard Methods for Determination of the Diffusible Hydrogen
Content of Martensitic, Bainitic, and Ferritic Steel Weld Metal Produced by Arc
Welding

[41]1BS 17089, Method of measurement of hydrogen permeation and determination of
hydrogen uptake and transport in metals by an electrochemical technique

[42]NACE TMO177, Laboratory Testing of Metals for Resistance to Sulfide Stress
Cracking and Stress Corrosion Cracking in H2S Environments

[43]ISO 16110-1:2007(E) NACE TMO0284, Standard Test Method — Evaluation of

Pipeline and Pressure Vessel Steels for Resistance to Hydrogen-Induced Cracking
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[44]1 SAE/AMS 2451/4, Plating, Brush, Cadmium Corrosion Protective, Low Hydrogen
Embrittlement

[45]SAE/AMS 2759/9 Hydrogen Embrittlement Relief (Baking) of Steel Parts

[46] SAE/USCAR 5-1 Avoidance of Hydrogen Embrittlement of Steel
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