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4.5 1 o] AAP|E
45.1 2US HAHUG 2
45.2 NS A=
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UZHHIIA XEXEBEY| 712
(Standard for Basic Requirements for Compressed Natural Gas Vehicle(NGV) Fuel

Containers)

1.1 gk At
o] 7122 UhgAlo] 10000 olske] YHAAKA AEAGE7Iel Hte] Zgstel §719] A,
M, Az, Aol B B 5L g

CNG—2 @ & updeto] U9 125% oVRl 5 lelus A& ARt A= &

% gl

CNG—4 : Blg< 2lo|uE A% Anet A= it 871

N
iL]
Kl
o
ro

2.1 ANSI/CSA NGV2-2000 — Basic requirements for compressed natural gas

vehicle(NGV) fuel containers

2.2 ISO 11119-3 Gas cylinders of composite construction specification and test
methods Part 3! Fully wrapped fibre reinforced composite gas cylinders with

non—metallic and non—load—sharing metal liners
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2.3 EN 12245 Transportable gas cylinders — Fully wrapped composite cylinders

2.4 HSE-LL-FW4

pressure receptacles

Specification for fully—wrapped linerless ttransportable

2.5 Transportable refillable fully wrapped composite cylinders for liquefied

petroleum gases — Design and construction

2.6 KS B ISO 11439 AFsAg =547k 871

3. 80i2| He|

3.1 LEIZE|X|(Autofrettage)
T Folur} ok BERIE SR B Fol Deolue] EAS 2Tl el
7k8to] gt AAdRRS dor|= S Witk

|3 o] AR Ui Aloj] el 04 o 2lolve dEeHs, e deEe 7l ot

3.2 2= (Hoop Wrapped) 7|

2oyl AR S TR ERT SRS F=a7]0l 28 2 871

3.3 Z#(Full Wrapped) 27|

glojdol AR S FHERDT d5RE F2d7] 9 DejEd7] soll ofsf 42 871

a
eHIE ool P4 T 2lolul i ol WWMIgHR Afe e Wile=A s247]



olejo]

3.6 &5

29 B AL E HERY $5S Wk, UI8H 71 0.95 co/t - hour et A
3.7 2lo|L

M55 ot gol= i 7]

3.8 QETHEIX| U
goluit 8719 Ui ERS A7 24wdo] ofEs Flshs e

3.9 motE
A =% 87] ol FelAle 21 g

3.10 LHAIE
AT Btel §710f ZelA ¢

Hla) G e 5 84 We é’g% WA Sl AR,

3.11 ZAnjELH
Kol

HAAH SOl Ee dovle= Fa wd A
]

H]a) St e] 2,254 ool vt 87 SIS WEAP)Y] ffsf B8R She oY odolofof gtk

3.12 £xet2i(Service Pressure)

Xgt2(Nominal Service Pressure)
BAF AL 217004 20.7MPa 2 24, 8MPa o[t}

ofgff 2Hof Hglstes UYFHATIANE 8710 SHAIAHF it
(a) 21T 2=oflA -S4+ 249 =9] 1.08 4=
(b) 57T 2w=of|A B4 SY2e] 1.2548) o4
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3.13 Hix|(Batch)

(a) 2 Zolvet a5 8719 A9 YA = sds A, AxRA

gk AR, Ut GAT, FYS IAY] 9 AlRdH], FUs AR, AP FYE &
710 LA AEH o R Al F&Etoly B 55-87|EA doPrt ARKE 8] Bkt
+50% WLl = 55 gold = 87 1w

(b) HIEZ glolde] 9 A = Tt AA, AxRA 4% st Am, 593 AlxTA
I FUe |2 A& oR A vlggTiold IFoRA oyt AR 8] Hdakel
+50% W9l = vlEs 2l IE

(0 E3HIE 4719 4% A & 53t A A=A HE 5US AlE, gt
%, FYet SEIYEA] ALH o AXH CNG-2 o] 87|24 71017} AR 87] Hatgk
o] +50% Helell 3= 8719 I

(d ofwgt Aeell= A" = 871 200710l AL MRS 3t 5 Bt 2R gesfolojof
El=s

8719 2 AlEAPE AolkE 15de 23] ohstoiof gtk

5. M=z2| ASAIH

5.1 HbAfE

£ Art Am AZA7 QFRE A Al Sl AR, B2 S| selo] Rssiofor Btk
g BT FIL TPk oo, §7] AAL A A BT e s A8 4
Qlek. A Theel Zgel wet Agstolof gt

5.2 34 &7|2 2t0|L{(CNG-1, CNG-2 ¥ CNG-3)

5.2.1 351 B
SfoluAae] AgSHe 7S AR 22 2 AsniELeololof shel, AR AxA: o
1} 7o 3R %A

B 3
o el kel W, W Ul o A
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930MPa°lst 930MPa =1}k

0.020
0.020
0.030

0.010
0.015
0.020

AL ghaol o] Hat H|Ao] ESE = 0.010%S Z2stoia= ofyEic)
250MPa o] I}st HAS 7 XXX Alge] d5ulE 6351, 6082)2 AR
L} gloju o] ARE ARgsloiAE ohyH)

27

5.2.2 Zofl thgt SHEAA
Fow Azd 47] ®E= 2oldE KS B 0810(F4ARS] $24F) ®= ASIM E
23(Standard Test Methods for Notched Bar Impact Testing of Metallic Meterials)
of we} FAARS AAstofoR Bitt. AJHE] Fo] bmmoldd B SAAHES 8719 St
F21Q1 WeHTransverse Direction) 2= FA9] ZhedollA AFskar vE& el Wk
(Orientation)2 5= Wol tiste] =202 a7 1] Aol Zo] Smmu|vkd
A AHEE 8715 o= A9 ZhedlelA AR 1E 2]
245 $AgEe theo] Haslolof gk

[¢]

o =
A

(mm) 507175 7.5710.0

>~

(J/cm2) 44014 500]

1. Fo] dmm Hrf 22 AJFHE SAGRS: Azt HEshe gk 2811
2. TAAY 2= —40CelA AAlstolof s, =734
3. A9 AlHolN S SAUE T Batdk ©

FA3ke 37) Aol 2%
P2 S AR 17 518, of
7ol 80% ol olofof gict,

h

= [e]
HgE

o

.ﬂ

F

Q

Iy

_I
O
rlo
o&:‘.
l‘:Ll

g

15 mm 29 HL

5.2.3 Zoil chgt dstE S

dE 87100A 7o 2

#E(Sulfide Stress Cracking) X&Hd
OITIEE 1,200 MPag 2SR ghotof 3l wiek o

it

23



-KGS AC412 2%

24

9] Agto] 950 MPags 2RI 75> vy WRIWNACE TMO177-96°] NACE 7l= 418

HIAES] g1 A) 31E Aol whek AlEE AAJsiolof gt ARlo] kR §7] E= 2o
el Faolxl AlelA] A1Fe] 3.8mm¢el 3702] AR HES AFto] Folpar £2917] FollA
IS AlRdstolof gt AlFES 7o) FAREAEo] 60%°0 dideks Yt ske 7t
3t AEoll A oM EGISE(Sodium Acetate Trihydrate)S 0.5%(wt/wt) 23l¢t S50l
OPMEALO R pH 4.0 Y 8ollof XRsjoiof gt A8l Aeox AL o skt
B fRslofof sl Aa WEAE FBleAR 414Paf] S FRIBIER Slojof dlth Al
A F A 14447 jol] alEE]R] wotof gt thl #3942 (Gauge Length) HFEZ: Al
Ho| mhke = v

5.2.4 S&M=2o| 2IFA
QAT ARto] S

9809-1(%¢] %), KS

=
H 871 = gelde) FAl AFRE AldEe Hisiel KS B 1SO
B ISO 7866(ZF1w2] 7-poll wet AAfstoiof gk,

5.2.5 ¢20|50 st 2247 H(Sustained Load Cracking, SLC)AIH
SLCOl| tigt A&d-2 KS B ISO 78662 F-<&A4] Boll whet AlXjstal, & 149 87ARRS: Tt
ZAIAOL gt

5.2.6 A0lE0] L3 4] A
Aol Pl et HAABLS KS B ISO 78669 F:4] Aol wleh AAlala, & 42 &
TS wHEAAok Tk

5.3 & IExi= Q| XM Xighd
ONG-2, CNG-3, CNG—4ol| A4l fghe: ofgl BETES sl 42 HET8S ASTM G

530 ket 1000417} e AlAok shel, 7 2w} S5l #A] WA, H2e] A4 (Chalking)
% clspr} glojof ek

TS} FEHIE ZHE‘— awo o]—a]—u]x: Ao
]

5.5 #XI(Resins)

THE Sl DA Ei el AS AgSIoll alel, A 4 ARme o]
HAY ofZA| ERlollaE W B]d o AEQ] AFH] e EejoEd, Edom=
(Poly—amide) 2] @7}5\— d A19] A=0] Atk A= ASTM D 23440] weh A|edstoiof al
24117k Eoll #31 & FA kg2 13.8 MPa o4 o]ojof gict
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5.6 HIZ4 210|L(CNG-4)

Hl4s elolu] Al 4.9 TAE Aol Hake Aolefok dh 1SO 806 Ei AH W
M AgSto] 2 ABFIS Ha 90Tololof sl e Ak 100Colofok Ft WEgE

o} QXIS ASTM D 6380] e} Agstolof dict AR ~50C0l5te] el Hutal}

ohd SIS RIS A AL ek M el Aol Aol el A

5.7 CNG-4 27|2] HA(Boss)

A oludel 3edo] Jlom 2hof tigt #7te] Qlofof skl 8719 AMEE 524
wES WAE] f13F A (e ) o] Sleojof gl ARt Alee A g, ARl g,
Uz g d5rlE daeln, A e AERlEAs ge 5.2.39 S, dFlE ded
5.2.59} 5,2.69] 7ol A7t Zlojojof git), e AHUo|EA] A1 HSkE 34
#E(Chloride Stress Corrosion Cracking) A&Hdel tist Aol Aglsloof g},

6. 7| HEH

6.1 CNG-1 87|
8719 Fx AR o 71 AR 7 K JASAI Adstofor Fth o= ARk
CNG-1 871 3.501¢] 2amtaed=sl/SAu= el Hl(Ratio)E 71AoF it

6.2 CNG-2, CNG-3 ¥ CNG-4 72| z}o|u]

Zoluie] 2h S o] 71%e] AEAIY 2ol Aglsiolor Tk

6.3 CNG-2, CNG-3 ¥ CNG—4 &7|9| 2§z

6 3 1 2E13HA‘I

goluiel H3ile REo| SAe ool REelA eloluel BaR 2% o] gelnt
MBS o534 Qs AUT 1SS AMsle] Apksiolof gk

LEIHER] e, O(EZER] $of ofe), SAUY, A, 2 v

6.3.2 28H|(Stress Ratio)
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BaR AR 4ol S5 WA hEg AY 4 Qs A slolof s, The =
of SR S| o] ke FhAok Bk

B3R ge]

A = CNG—2 CNG-3 CNG—4
E-Glass 2.65 3.5 3.5
S—Glass 2.65 3.5 3.5
Aramid 2.25 3.0 3.0
Carbon 2.25 2.25 2.25

N,

25t Qe ol M o

© =
o T
I ATE e Sl 2/ ol A ST A 6

xg e =

6.3.3 H3 S2iH|(Modified Stress Ratio) AlE

AlzAR] ol Ei= 8719 A oYU o] Aol 2EE dorr] FESHA HolA A
- AU HRAES] SEHIE Brlsk] flste] HEE TaAHS & 4= qitt. E-Glass
o} S-Glass7d2}F CNG-2 8719 tigt §2H](2.65)+= 10.4(FEAIE) E= 14.6(T2AIE) 0
e} AARE JAAR] Fe A oA Fa fA] AR TSAIRICRA Hojd 4 i) A
et FAARE o] 23R offjel Lt

g2l AR
=] 2,504 1%
Fe1e] 2,250 AR

oAl oA, EeiilE FEold s weE ‘%‘*3*1717] et EeiE HEA
50% olsits HaAZl 8710 Histo] Aldsio] daAlee] =g w7 4 Atk

=
=

6.3.4 &4 4A(Hybrid Design)

gk 7FA] ol 9] Bt ARE ARSIl &4 AAIE & 4 Sk &4 ARl ARgslE ] &
PO A7 g 7K §3Y ARE AREStel skt 8710 digt Ao R HES 4
pom, SAEA A8 7Fs3 3Yul= the - skl A7tstoiof gt

(i) 22 A= Alelo] slaid= aefsto] 71 AAlsks B¢ 4249 dAidllss 594
71zl Agtstolof gt

(i) AR Alole] sl kS aelste] 7hE AAIE okA] 92 ¢ shtel AsHda= thE
788t AR AAEE RS SEH] 7|zl Agsioiof g,

6.4 LI8X 4500 =2t &7|
U84 450218 oldel E71eh R Es HHE Hor8.9(TR et HorhollA 583t 2
7} e Bs 8710l distols SAVH e ARSAEIOIA 87100 AEERe o sl st
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of AABIeof Bt} elRstEe FHlT vEY S Eakict

7. 717+5(Openings)

7.1 #1X|
7= w{(Dome) FRZolRt ARJsiofof dict. Jiite] FAAlE: 8719 A= st dAst
ofof gt

7.2 LIAL

AR atelo] ZskaL Hekstolol slm AlolXs Akfslelol Gt BE Lhke kA
of) ofsl) 3lel S| 71l gslolof Fiek Hlols Lk A 871, A etoliet 7
A BAR(Boss) ol SIAIBHES slolof T,

8. MI=Z(Manufacture)

WEAL Aol ABTE AR B e B

Ahg5to] Alzstolok st A3

2] o

[e] =
< wdeh Alms A 5 RS AlESE Hojof etk 8710ks 871 TR wEAE
o

8.2 2% 87| 3% 2io|4

8719 L o2, 2 5L QS st §7] UE H(Folding)o] glelok Tk &
o Bneck) H9he tlEsl Zigslolol Btk WY 5 AAS 9% AR BE A
TS WESH Ha w5 ofiololof Bt 2ol i 87]9] TRES qelg
o] 0B Concave) BAololof e,

fr

8.3 g% 2ol
135 ol eal 7ALE §i5te] 2guX) otk sk, R HE, AW Ex kA
Q1E0] glolof Blct. olefet TS A BA AAT 4 Gk, oF AS o] Ikl

u 9

27
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2oy e APhssio] e AR 23l Aedsles slofof ditt. vla<s 2lolye 84
Az 7hssitt. AlxAte] SRR Aol 848 ARE 84 25, 7Iske o 50l Al
lofof gk, 2tolu] RN PIAIALS AZ=AP ) 1gRt SRRl ARt Al Aol
sto AAJsiofof Fitt. Bolu] 4R PEAIEE 50T olsl, d2, 57T olde] 2&kollA 2
7 AL AT QPAITe SR olelollM mhdEojoR s GRiellA wiEE A
AlxAls 44 e dsstelof gtk

8.4 2420l S 87|

€71 g5y flol RIS R AR A% FEHIES o} Alxs]ojof ditk 1k

8.5 HIZ% 2|y =& 87
CNG—4 87| Blg< 2loly 9ol 418 AR % %ﬂﬂ} HES 4 Hﬂ l*’q F?‘EPEP
718782 FEEelM At dHer = Yl 3

e N R o s e s B e I A s e S o ot 5171011 —% Rk
o 2lojurt AT E= eFlow) @R A +97I3 5% 725 s Aok
St

8.6 E&jo|d
Heog2 =20 wARle] wAstofof gt

8 7 Q.x-l

£ 3 840 il 100% WAL ARE S TR A vl Akfslelol
Sl §HS SHES B BE A 10 5QEAR) el vt s o 7h ol wEARe
Slolof alei, whE ARSI} HEEae] 50%E 2T Tl SO el EE e
o] glofok gk CNG-29+ ONG-39] glolule]] thsloli= Zolyarom 84 slolit ohlel

G 87 Be dF h‘? E'JOMJ i %?JE d‘lﬁxl °}°u4 *WOﬂ SRR
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8.9 Yrzlriet 2 Sri(Mounting and Protection)
W) B e RETPh et 49 87kl ol nA s g7l nbos
A A= A2 5180] Hw 3F 20 A Azl wE 18 Aol Agstoiof gtk

9. MIZEX} ZAt

9.1 YAt

AZAAAL B AT sre] MiFolN AzE mE g7lol tfsle] theol] wek sk,

(a) B4 7] 2 Soluel] Zrfete Aol 14, 15T AR that Z3te] 7)o whe} A=
At AR AT AL 2T 2] oARE vt AFS Ea 2l

(b) Wl 2oluol] ZAfsh= Aglo] AZAE ANGE Aol FARS 2TH=A] e 8ot
AL i MRS B35 BRI(ARH] R telolis 8 3(Egato) S )

(o) AZT} sl 87] X< glolud] X|4x AeAER0] FA) 9 Aol At HEE A
Al Bl Bol RS 2R

(@ HERom A2y FEo| gt ZEet o) s Aiy BR El o 550l 13
i H2(Lap) H 2updol ola) A BihL i Afpsie) oist AR E vl
(0 A TR E4 3R

GEREES

() T2 §719} 2ol Z=(AAe) TRl ONG-19] 87o] tjslols AwAR Ei E50|
Ao] Was), mE 8710 tisle] WAt Fa AxABE] UL F 10] fokElo] ik, &

0| 7]%0] 9] 9Re 871 B A2 sjolo dhh

3

1. ARA AAF

£ 71 et ¢
A A= i CNG-
Tz CNG-1 CNG-2 | CNG-3 )
Al 9.1(c) v v v v
2% 9.1(a) & (b) v v v v
=54 871, ol E g4

we) (AR 1 v R
AR 9.2 v v v v
71UAIE 9.3 # * * v
AR 2T A9 9.1(e) v v v v

FH upie 9.1(d) v v v

gadoll oJgt BEHAD 9.8 v v v
A 9.1(H) v v v v

29
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%) %1 §HOR AZE 7] E eoluo] thelols IUABS AIIolof Bk

9.2 LA

Az 871 HuaARtEel 15ule] Rle R 1 RIIBS Ajstolo g, Slelzt B3
9] =4 AlAHI2 CGA BE3 C-1(Method for Hydrostatic Testing of Compressed Gas
Cylinder)oll v+l = U=t 47] wga ol Adstes stojof g}, 30 ol
YRIAIERES Sxlstolof FITk AlRgle] Ragto R olslel AlRelele axlsk e A
Z|2= 690kPa®] FEtE SUsto] XS HA o Ut} FFEEEE AxApE AN g
ofjolofof gir, ool 2 271L WEAY|A Fatk §7)% wlsjolof Tk,

9.3 7IZAIA

CNG—4 8719 8oz Alxd 87h= (@2 (b) E= (09 38(%Es 283 A )< ol
Bsto] Z7UAIFS AAJstofof s, ofuel FEE FAFoR AR|stofof Ttk

(2) 87l &ds] A=zl dE 22 HA 7hed 715 AR Az 7] e A
Goto] SAGA| 719t shodof gk

(b) 871= FE= AAL 4= s Wl ol AAlstofof g

(0 =3 5% F29 84 ol B 2vd 71 Sl Histols AT e vl
= GOO= A[Rstojof Jit,

() ot 9, 71F, FARRE FER Ee fARE 23ke Bl TR WEEe 2le weh,
14.12(FAIR) ol W 7] W F1 70 Bl FER 2A] oheth

il

o]

10 BiX|A|&(Batch Test)

HIRAES: S Al 2 SlollM Alxd A=A FAARe] BAIE 8710 diste] A
St Al 8719 Blolvs AZe] uiR|= e AR AAsiolof jitf. o] i ofsf Ha
T D B 8IS NSk B9 B B 7ISsiolor Ttk AldE Vil At
S| 31t A, 871 T Blolue] Hixlke AR A2fslofof ditt nief AlEARA | Aetew
A Al FAESHA Atk o jio] Aafdde & = ek HiRlE 100% HARER]
At 871 Ee elolue HiRRAE Aristolof ditt MR F WA ARE AP the
ArdE AR 7 RIA AR7t 7IEe TEAE A HiRle At shedok dit Alde]
AA] B S0l Qo] @7 Al e A o Rlo] SRIEE & 5 Ak o] A
o Aapr} Ak 75 ol Aldadke iR FARe] 2R ARSEA] ereth
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10.2 BHx| XH=ZAIR

7] Ex= Eolues thael Al AATE] ATl Agtsteiof gtk

(a) AARI2] HE

(b) &% 871 A 2olrol Histo] 5.2.400 8 Aol whe 271 Al A
(0) A 871 & etejuel| digte] 5.2.200 8% Aleel w2 370 AlHe] 44

10.3 ZEE 87I

W3 sIgo] AAY|Re EabElo] Gl A9, Az 31 Xz ARE Ao] aHl §

S} .
1) FZZA FAARES 3o AlgHe] wet AAlstelof g,

ASTM D 1186 #79] 29t 4 =74

ASTM D 1400 v-e] Aqt T =74

ASTM D 4138 B35 99| A4} FA19] mtz|S7H

Azl sl 8% I8 FAE TMSAIA SEks 871 2P AlA §lo] A 'S &
4= it

2) ASTM D 33599 w2 IgA] F212 AIFS 5 #459 A T= BY AIFTHEE ARSI
o 24 G 4ol olofof gt} H® AETL 7ol A o A, AR Agks 7kl
{715 AASE| $1eto] vz HkS HARICE BE Ak 7l 8719 IRl B3R
Feol £ A e A WHoR AASE & A adstolof gty 1 & eE uj|e]

tisto] AAIHS stofof 7.

10.4 TIEAA

10.4.1 x| THEIAIE
Zzke] wiaolA] Qlele] 1) 8718 A %, 14.6() (AR O] THE Aol vt ahelsl
a7k Zetstolof Siet shede 8710 ofwat Rglel upEE 4 glovk welgkele s
A ofgolofof Tk TIeiskA] Rt wiXE mE R Aelstelok Stk 10,5(32uEA
W)l TFHE Aol A§3 71 TR 8O ARE AST 5 gtk ARiuEAEE 8]
o shagizo] Ha wEeke HgI A9 B Xl AR T2 8710 thste] b
AL AATBlelof Tt Z7HI 8719] weokele Ak hagle ofolofof dict 1eish
%) 55t vl B wpfslolo sl

10.4.2 37| ntHA&(Periodic Burst Test) (CNG-1 27]0jgt X&)
10.4.2.1 10.4.19] 4ol o3t x| HAAFES 7] FEAF o= thAe 4= St Y
AAMNE, AR AR, 34, S840 2z 5719 I uix|of| diste] Zpzhe] wix|=RE]

A 1He] 871 10,4103 RNl nlel shenS Astelof gk uix|zRE Al
B 8717} Fa wQlE S QAR B A9 T R B Hejsiolof sk

31
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10.4.2.2 571¢] 5291 wix7F spAAIe] Agtet 739 HAAFL 8719 vl 1074 Hijx]o]
tisto] AAl & = Qe 8719] npAEt wiR7E stEA A 37 ool asidte A Al
ZE= 8719 tha iAol AgE 87100 Histo] shAAIAE Shofof ik,

10.4.2.8 87171 24 wEtEe ofslollA madE - vixle FARh A2ishd ool F7|ut
GAIHO] A ol AR W HiX2RE MEY Slolof fih i wAAY Ve vt
AR & A destke Hixle R ARtk thee] 10719 2 wiR=RE e 10

o] 33 870l Tisto] WA Stofof T,

10.5 Y& HL=EA[E(Cycle Test)

10.5.1 UiX| @it HreAl
Zlzto] WiR|zE AVga 1he] 8710] Tistel 10.5.2,100 et Qleiuke AlRe AXjsjolol
o}, 8719) olwjdt BRI =5 Ei wele 4 glont, Telo] lofd wixe] gt ksl
S ko] 7)) A MBS oliolofol st sk Eak 871 R Aeistolop
i

filo
o

10.5.2 7| Y=Het5 A& (Periodic Pressure Cycling Test)

10.5.2.1 Y=RERAIE Habks vt 2,

D 8710 2, AT A7HE &, 22 59 BIRAE IS ARl

2) 8719 #al SAAZ 10% = F5 o8l #Hal SAYH(ES SHU=] 1.258) =
© 55 oIS dEE 871 AR Q)2 Th0uet 552 SRR vl TIeisied
of sl & APl = 11,2503]0

10.5.2.2 59 AR AR, 4, SEFD 0] 2z 57H0] Aol ixlel sigsks &
7l B 10312 WA s TR 214 15,0008] AREolf gtk 54 wiRlold A4E &
717} o] 71l HsA) RS e 1 wiAE RAE Hefslolof ik

10.5.2.3 5749] G210l W7} WA Zge A5 Azl §710) uh 109 Hxjo] o
slo] g2l NIEARE ANk §719] nat B W ATEEA) 378 ol Buskie
79 Az §719] The HXolA] A §710] tholo] Wi Al@S AAjstelof Bk

10.5.2.4 8717} WEEAIR TS REAPIA] R A9 XS A Hejstolok sul, the:
A 107he] W= RE hEAR) 1he] 8710l thte] WhAES AAlslelof gk
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11 25g X212 872t 2tol

1.1 2218 A

AFhE 87100 tetods o Ho] AAXRE, Al 8710l disteds = W AGA=IE & +
ek AGARY] A o e Alm AR o] BjIsteioR Jitk (YFulEel it
5.2.207°l diet SAAR) 83 el et AR=e] S4A19)

11.2 7|2AI
ol Qe S71 AN 4 gl

11.3 LAl
SHYE 71 AMS T 4 gt

1.4 WEAH
SR AjRe] 71 AN 4 gk

11.5 THEAIH
SR o] 871 AR 4= ik

BE 71 o ARl wdEie HER & RS JUPEINS Asell s
ANSUIAS PRD IRRVIHE 42 $918 YS9 1271 s A 5%
Slolof gk QreIEXIS] SAAL 14,931 ute} Belstolop Sl

ofr

13, MZx} 7|12

A Amgrle] A, Asd L ARl det Atk AR 7|Ssjelk gt oS
J1Ee Busha, 9] 4190k sl R5 Cof sze] Agslelof gtk WA FAE AR
NG 87 AzAA Agslelof Fhe. AR 71EE 7] A B AARPE 2ARE A
How Re| 2z 2217h WESIolof T,

33
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14. FUAADesign Qualitification Tests)

—
N
—
ne
rx
>

gl_l

AUHARE AR Al 2RSSR A1 Y 7B Y ED slod Azl B
 FANRRe] 71" 8719 Al=el Histe] AR Br AR AAPIES £4% slo] B

S QR N ABSEE B 10812 ZuehA

[e]

i
%
o
%
i
i
3
i
2
%0
N
62
fllo
o,

14.2 AN&9| 7|&(Test Requirements)

Zzte] e} A WA Sl BR 8710 dfstols 3 20 AT A Aslolo gk
AUgAtel] gk 8719 AP M7Ee] A 9= 3 200 EE AN Azl wE
AN et AN ARANS wolok Stk T 3 29) Welel Mol 871 Xz 4
UHARE wojof gt}

14.3 A2 LU= AIE(Ambient Cycling Test)
Apato] ks 27h2] 87]of tiste] A2olA utddE wj7lR] E= 45,0003] ¥HE 71okstoiof gt
o} o HREAIEE thae) 2ol wet AAjsteiof gtk

(a) 871 UiFel BksA0] §le &, oY = =9F o2 ALt

(b) Fa FHYH] 10% F= 1 oJske] oA FaL SHYY = 71 o] o Afole
A B 103] ofste] HEg vkE 7IQkstojof itk

|71= | AATEER: WD 75089}t F5 oPHE A 11,2503) ] §IE 71QF Sl =Y
sP7] Aol I Ei= F2o] Elojils ofEy 8kl HEESIx(11,2503) opolil= 871
= HaEoj= ofEY, FE0] WS 583kt E3 CNG-2, CNG-3 Y CNG—49] 87|
= AT AaAETE EER] glolof gtk 45,0003] HEE 7R FRA| 7] viEE]
Al ofgt 87]= mdo] wA¥E wizkA] RIEZISE shAY dEE SVHAA mlstoiof gt
45,0008] RFEZIQRE 2ukgh §7]9] mpae QIFET) updo] whAE ufziA]e] RIEZIQ) Saee}
9%, mdo] 27] ARS 7|Ssjolof Tk

H2, 8719 FzAlR 9 AAET Aol wE AARE



KGS AC412 2009-

AR} A gt Al 7]
o pgo | S
A HE _ [ g
2= R 0%°] | 0% Zols | Zels = LES
A S =T | | o [520% A
A Ly onlaz| 20 S | Ihd ol 0%l |0%x | 7| i (Boss
o I B B e R = I )
ZA} 712 (1) HoAH
VRN | A
2 A
ECNERE v v v v v
_ v v v
Al$(14.3) @ i (5) (5) (5 (5)
SAAR(14.4) W] v | v v
19049 @ 10| @
=Rk EqtEkE v
o v v (10) v v
wo
RS AN U U I U A B A I I e v
(14.6) (5) G |G |G| 6 (5)
A v v v
v v
14.7 @ @ a0 @
Rk viv
v | v v v
(14.8) (4) 10)] an
EIEENE v 4 v v
v v v
(14.9) @ @ (3 ©)
71&ESenty v v v v
/\154 (14 10) (4) @ (€h))
FAAE v 4 4 v
v v
(4 }13)4 @ a0 @ | ©
‘I‘J']' ]\:l v v
(14.12) (6)
HA7IARRE
. v v
e v 1n (12)
%4413)-(9@
vl Z 1=
'L]'E' U= ]El v v v v
(14.14) @
3 20 HiRt vl :
) A= BRglo] WA Aol dslo] ARS AR & feldiAiR A gavdh B okt
olL Mfr= Wishs A &
@) oy Aze] Bgjo] W7gd Zeell Tsto] ARt &, Aoli dRvleeR Ee ol S92
(Polymer) 2 AT 3¢ 5
(3) ool ARt 8710l Fakd AiEgxet S5 = o 2 WEAe 8710l 2k YEHEEAE
AREE Zfolle AleiRith
(4) EA=E7100 AR
(5) 17118} 871ell whstoint Azt
(6) CNG—4 87|t AAJRIC)
(1) 871 27 Ex= o] Wighd A% Ho] Wz S92 = A% 5 = ¥ F fAEES
stofof jItt (5, U9 E= A7o] S7I B9 HFAE vEFoR ST siofof jith)
(8) M= WE7} 11401] QISR WiHof| njs] W+t o] A7 MEel o WEAgR|e] FAVE
30% oVE S7Y E= AHUEEAE WE ) AR,

©) A2 24 dellzt Azt
10 SRFHOE 5

552 A=zt A2 ol Aleldich

35
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1D Z2 A== HWEE ok ARkt
(12) =l Ewe] HARIE A W] g3ke wha W, CNG-4-871°f Histeiet dAfgict,

14.4 ZEAIE(Environmental Test)
o] A& CNG-2, 3 U 4 87| tste] At

14.4.1 87| Zxiet Fd|

4719 455 79 B FHoE b A FE0] Al RS A ms sk FEe
FAJSIOF It (I 13, o FHIFA] T2 oF 10cmAIFeR slal dalididel s 2
8= YARE I FEo] HAHR|A] e sofof itk Al AdAEe} TR | leFo] 8719
el doldtt dxEHe F(Dome)& EAF 8719 HE Fi2 =m 0l HdE
== A - Atsteiof gtk

A A A A A

14.4.2 A& Hx2|(Preconditioning) ZH|

FAEAE ¥ AE Y AR HiH o R EofQle wjEin]|s KFY] ZFHolojof sk Wt
A150] 3mmE EAR} mAE7} gk Hojof gtk XA & S = S S
dzJstofok gt (XA} FEF] A= ImE FABHoF gt} 2Ixke] & A 55 F
Alo]l whet 15kgolH 5 <=7te] %A} ol Rli= 30NmETH Aok it} R} FEdhes B2k,
8719] & BARE o] agAAHOk s, T1E 104 Hol= 57 9 27 9 F4
of FA} EA| HAHL] FERE HAE Het dAY stell 7= 7IgEoA= ofELh

i)

14.4.3 T&ES {Igt BBAMEIA

AP ZF FES 57HA] Go] XIR[stofof gttt 57 -8l thaat .

(a) &4t B9 19% &

(b) SABES & 539 25% &3

(c) MIEke/715 ¢ ASTM D4814, A5t Aupa-33} ol dEe] 274S WA= M5 o
29| 5% / 95% &

(@ 24t s - = S 28%

(o) A2l YA(me g3t & 8o Hulo] 50%)

oF 0.5mm 772k 90~100mm AF2] fel&E =& A0l YRIAAF et A7 &<t

12

o
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fel & ERS wet FASH 1 BAGeo] RES sjolof sl AF/RE B A vt

A ] ke BE SER AlFENY = FElEel AMok dith

3 3,0008] F712 FHEe] 10%0159h Sl 195% Aojo] gfele £710] 7I9tsiolor
sk, Zo) 719 Hlee 2 2.75MPaR slolof @) el WEAIY F, 870 FAgeel
12502 71918131 B89lo] 48K17F eEatiL Qe Aok B,

14.4.5 &AxA

AR 52F 871 2w siuA) ofistolok gk

14, st 2 %PEWI'EM%_-I

T — b - ]
17he] 8715 ofe} o] Algste] &0l afdo| glofof gt
(a) 0 ¢, 82+5C &= 87| g S8k
(b) 2380l 10% olsle} 24YUE 2] 125% AllE 4,0003] <t w719t g},
(0 0 8, A2 27108 7] e ARl
(d 0 &8, ~40+5C2=2 87] AEE FAIgk,
(e) S| 10%0151e} S| 80% AlOIE 4,0008] F<F HH27IQ) gt
2% S 8719 o oA AAIBIL 919 ()¢} ()] 2=3HAE 22t (b2t ()] Al
Si= Bltolle fAlstof STt RHE7ISF 4= B 10315 28] opdsiodof it

14.6 TiEAIA

(a) 3719 el 8710l Histe] wtdd wizix] igisioof Qtt. 7IeF e AdAMAYdE ]
80%% Z1oh= Qe 29 1.4AMPas dA] ofstolof gict,

(b) 2 A TP G| 24 2,254 olgolofof s oj Bl 14E 5
B]9] ghiint Zojx= ofEnt, A wtdYEE 71F3loof g,

(c) CNG-29] ¢, 9] 2teluo] tisl] utdAde dAlsto] Astofof s, wdd=e &
%ol 1.25ul olgolojof g,

14.7 SR 2 W7YAI&8(Composite Flaw Tolerance Test)

CNG-2, CNG-3 ¥ CNG—4°| thstoiul AAfgitt HEsglo] =z] opgl 17§2] $Hde 87]
o thslol AAlsk, AR 94 Ho] o] WO R 27je] AL itk 149 AR 2
7= o] 25mm, %l°] 1.25mmelil ok 17§9] Z3te] =7 4o] 200mm, Z°] 0.75mm
opgolofof gt Ak V= 87| SAUEC] 1.25819] 10% olslollA U= <] 1.254) o]
AR AR W] TS0MEIE Aol ¢ 11,2500 HhE TRIsl] B i Tk
o] glofof Bt} Al A §71 B wprjsiolof gk

37
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14.8 HY5HAIE

CNG-2, CNG-3 ¥ CNG—4°] thslo] AAgict, 17 = 1 opde] $HdE 8710l diste] A
Alakal, A&7 7IbER] ¢k AElE MBS BASkR] ol Al2ofA YsiAlAof 3t} 87
7} Yelels 3l Helelal P02 14E EITE Wt T vigolofof gt AR 8]
£ Yolsle #HoRRE 1.83m EoloA FHOR YsAZ|AY, T YsA| 5ol 488
P Wlel SESE £01(1.83mE 28] Yolofgithola =202 YsialAof gt AR
871 8719 FAIEAC] 1.83mel =ololx, 871 vidat o)f= vt 45 ZER 87 &
Fgo| vige] gwg YsialAo sht £7]9] Zolrt Zoja] 8719 offiiEoe] 0.6m wvHY
785 Yeltes wAste] a4 Yskeolrl 0.6mE A FASAC] 1.83mE SAlBES
zAJstolof gt} 8717t & Yol & FAeE sjeaRE EFe A2 583ty 1y ol
P 22} AL WA flete] ojwgh AEE slojAl o Eth YA $ 87 SAUY
o] 125419 10% olslollA ZAUe] 1.258] oA AAH(ES]: W] 750u(FA
11,250A1018) ¥HE 7I9fslo] & = mlkbo] Glojof gitt. Yool AMESE 87 W% ot
718tofof gt

r

14.9 3IHAI>(Bonfire Test)

14.9.1 LAt
SABE AN TFHE PEEYAPRDE S §719) 7L ABEAE Helep ]
91t Aele, BT F 7] Bie] A9 olslo] 2tk FoIE 710l ek

14.9.2 871
8712 shio] WANZRE 10cm 9lo] SO Ak shdo] §YUE, WY, eiyEy
ol A4 HESN 22 Ssb] Slole] G4 AR AAgStolok Bk T B4 ek
© Qa2 HEStIA ohgth

14.9.3 31HH

o] 165cm®| <t sfde 8713l A HEAAOL gt sidde R AgEe d=e
14.9.5(A199] LRkl Pl +gH Ut Sf &3 255 A 4= Slojof gk
Al 871 WiHe 7IAE W EEAE i8] o] 689.5kPa ofsh) Al ofof gt
o A= Sfge] AR = Egda Qlel Alge] RAgke A9dnE a3 4

oIk

14.9.4 29 Yo £

SR e 871 WHRES 25mm Ao 2axgt 379 BAdel] ofsl SAgsteior i, &
Adie 22 T5em oV EolRIA] efotof Bt sfgo] dAdiel 2 HEske e WAl
st S5A Ate AR = ek HiARRe R s 25ur ofse] |<5Al &5 4t
e 5 Aok AFES 22k 871U S v 30% (HACR Z]Ssioiof ik
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14.9.5 Ale| HbHQl WAL
&= AR B 3712 7K
() S04

(b) S 25%(Bell &J3fl 2hsste A=A AeE 4F- Hegls)

e} 2% sigdo] 8719 el A HEsHeR stofof et Aol £ Sioldlol, 1& H=o
Ao r 370 QAT 2709 Bt 2= 24 430 =St R o] b e Al
o & frAEolok Bk AIRA] th7ltes —7 43T HelolA AAlstolof sk, 8719 &
= 2102 frAfsfofof i,

14.9.6 87| Zo|7} 165cm E= Olstel &7
Al 8719] A2 slde] Sl HAIEES slojof gl

14.9.7. 87| Z0I7} 165cm £t 2 87|

of gt 8719 & Eoll AFFSIAPE 2kl Y, AHYEEAT 8715 e o
oV e 789, 2] AL 2] A=ERIONA 7R # 3ol SIRIAIA O Sk

14.9.8. Aol Zat
871 5k glo] YRPEPNE Fotol 7K} uksElolof Sk, 5 ool 7Rrk $as)
29 49, 3ol A 2= a7 Zgdo] wgle] Aaet Ao Hrt

14.10 71& S=intHA|8(Accelerated Stress Rupture Test)

CNG-2, CNG-3 9 CNG-42] 235l 171e] 870l theto] MAJgict,

A AlEE7] lell diste] 65T 2kollA FAUH 125812 7IQistolof gt} 871=
259} S FARE AEIE 1,000AKFE%E f-AlstofoF gict 1 3 87]0] tiste] 14, 6(3HEA|
Aol met otE AIES AABIEES o TFESES XA A oYL 75%E Zafsiolof g
=4

14.11 £Z4Ag(Penetration Test)
A4E Re] 87100 disie] AABIT ARE7= 3L AAZR SA/YETA] 7IRIsE o 2
7o) 7.62mmolRl BREkS: TEAIF oL i} Biglo] HAsE 87]9] 3 HE bds| WEde

oh) ot Aol AP ACE Rrh €I Y& A 1ok XS SIS slol

OF gt} CNG-2, CNG-3 % CNG—4 8719] 7oz 879t ©ee] 2157t 4555 A5t
e ojofof Jirt,
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14.12 E1tAI&(Permeation Test)

o] Al CNG—42] 8710 distoiut Akt 1719] 8719] ugRFo diste] 45 Ax] &
39| 2vf 3L lslo] HAS BBl AlES FHR) 87 A7 B Aast dE9
BWIAT AT olbom FHT T ALolA 7]to] AXIER WalElel WHlste] U
FkesE 43 f7K] SETE ARESSE e ST 7Y A FESEs 8719

g2(0 )l hato] A7 0.25cc ZTSloiA ofjgck

14.13 MHIIA Ht= 71 A[&(Natural Gas Cycling Test)

Alato] =% CNG—4 871 17l tisto] AAjstoiof i}, US5HA7IAE S 10%01
Al ZA4E7EA] 1,0003] HHE: ZRQIstoiof gtk HATIAE SHskL WEshk= 193] MIET 1=
A7k ZTIsloAE ofElh, Alge] SR 3 871 9.301WAIR)S] ZWAlE] gslolof
gtk Algo] ehaE & 87)= £aliste] glolu 9 gloju/ AR it tiste] w2y,
ZekAEl9] Ee)(Disbonding), 71'd AEe] d3l 7ol o5t &4 52 AAkstoloF gt

ot gole] AR7E S Aol AN T ol e ERlstofof gt

14.14 TIEH S+EA|8(Leak Before Break, LBB)

CNG-1, CNG—2 % 53§ CNG-3 8719t A-g3lr}, eHde §7] 370l tisto] 14.3(H=
FEEAIR) ol webA B 10315 26k o HIER SAYGEY] 10%0l6ket S AU
150% ®I9IALe]2] ol HEEZIRE AAJstolof i), s 8710 dielr] =2 QA=Y
o RHER7|E= 450003815 Zy}sodof 3t

1415 H[o2ARE BZ87| Z&37|
CNG-1, CNG-2 3 CNG-3¢] 2=l 871 diet mjzha] AAbe- #2871 At Al vl
AR A71= 14,151, 14.15.2 Ex= BRE APRE S ARSte] Agstolof gt

14.15.1 B8 7|E Frtofl ofst H|mtZAL AE 37

AKXES- o] THAE AM831o] BS PD 6493-1991 Section 30l w2} AlAJstodof i},

(a) Y& #E92 FHy agto=A] g/eolde] 7 2 38 Folk] mdlslsie] &8 A=
71 AkFsof i

(b) T=of FoRet Felof] 7IelAl= SAUY 10%5 Ha=or shar, SHYUE e
o7 sk= g TRAIF oste] QoA e 9 siAoRRE X s8ATAE A4
Slojof gt

() ¥3) =} vhle-2(Membrane Stress) 4= ZHzF ALg= 4= 9ich

(d e HEEL] 4 Slae= AAEES]: @)9) 7508¢t B5 oVHF A 11,2503) ofojof
Eli=s

(6) w27 o} vlojeli= ASTM E 6470] wel Aglolof gtk oW ke ASTM E
3990] 71l Hle} o] C-Luagololo} Gk AAAT s 3he] Alsle] diet Alsle]
o= ARt Azet Ag 2o thet 54 v2gd Aot delsg B8 hsT 45 B
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o ol5& AkgSlofof gtk

) 4 AllETF 7 W3kt o] W3y
G} TRl o AlolEel ASske +E A

6493-19919] Section 14.2¢f 7% WRiel wje} 27 =|ojof gtk

(g) 919l AxE ARgsto], AA 1 7S 92 E= othe) ozt g7t WA o= 518
7hssh X Agt Zlole} dolg Akt vjmba] HAlel glo] Ak A7z, AAlel diste] Akt
A 518 7Fset Ast 2719 55 E= olstolojof gt

14.15.2 Zgtg 7Ixl= 87(9 & vh=ol| oft dlmtalZAl &3]

CNG-1, CNG-2 ¥ CNG-3 87°l dhaled, 9.10 8% vjaty] AApFHo=R 712 7ks3t
A3t dolel 7lolE zulsh= AR A 71K 871 371E 14.390 85 AlIE el ot
tgo] ol wi7kx] ¥iE: QFEHS 7lslofof gkt CNG-1 8719 % Qe2ge] $xl= vz

CNG-2 ¥ CNG-39] 7] ®i= o]y distol= Ui 23S ARIskes sfojof gt} g4
gel 87] T golue] ERE F9EA o 717 7heo® iRase vhEofof st &
7l ARG @9 T508H(H4 11,25041018) BHESIG: ool & Him EE o=
o), vlmta Aol it 518 7Rset A A7l AAR] st 3710t 5 T olsle]
ofoF gt

14.16 FUZAAL Z1KQualtification Test Results)

AulAALe] Al 2, AT 9 ATl dislels $7] AzA} EAsisl] matslolof
ao, wE Aoolet TANE AT QR o] 71Re FA AAe] wel AR
Z7}e] §71dA0 tiet Thee) 71l Ang mekstolof gl
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7184 87] A A=

|71394(#FA) CNG-1 o CNG-2 o CNG-3 o CNG—4 o

A ZA} Part No
A% kPa
AU kPa
QEIHYE]R] kPa
717 #4 mhEQt kPa
Fuj(4=8-4) liter
Zo] mm
RIS mm
o mm
gfol A=
HAE AR
e A8
A A=
|715A (%, nominal) kg
E}OM—Hﬂ ) kg
3= FAE) kg
gloly &8 7 (HD) mm
2ol FE=(FHD) MPa
B3R M= FAEH) mm
B3R e FAEA) mm
B3R A AYE(HRD) MPa
s 8 % ¥
g &+ XZ (MPa) = XD
e | dow | dewwy | oM | AW | eed | 4%
0 X —
- X
3 = .
- X
ARt X -
- X
sjeiore * -
- X
Ak Ez

42




BE C Mxxt 7|15

CNG A&t d=8719] A=A 715

Az Ho of| A 7

|71394(#FA) CNG-1 o CNG-2 o CNG-3 o CNG—4 o

= 7109 mm, ARl mm(87] FEE A9

8710] of7l5o] ZRQIEA] Ei= §7]9] eflo] EAEF

ARGEA A
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ES

Alzs

exmo} o

FEH, W B 715, 871%4

PRD #1H = 243t A

Zzte] 871 Al @Al whet AIEHATKS A7) 7120) A 7
slgon Wash A Bia Brs

FHGED
A A7) B
AR A
Azl A

2 w

o5 §717h UEHA A AERE) 7)o wlet mE YR Aol QIS

o\
ol
[‘__%
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T4 87, 2ol W BARS] A ARe) S5k B s

|71394(#FA) CNG-1 o CNG-2 o CNG-3 o CNG—4 o

= 7] 9H mm, ZAzo] mm(&7] F&5= AL
=
ZHSteel)
3 . E)B L ) .
Al | GAE] (HRO) g Serial kA A&
e B ST Nos., -
e Z C| P Si | Mn| Cr| Mo| B| Al
AFulE(Aluminum)
ol 3 s H 4 £
3 o 7] &
il Si|Fe|Cu|Mn| Mg |Cr| Zn | Ti | Pb | Bi -
¥y | A
A A7)
A A
A ZA} A7
A e
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T4 87, B, BARS] ASSE Ao FAE BY B

|7194(#FA) CNG-1 o CNG-2 o CNG-3 o CNG—4 o

= 7] 27 mm, A0l mm(87] F&5= A1)
A =
A HT7] ¢ &  mm, Gauge Length ~ mm
FAAGHA7] © Z°] 10 mm, &  mm
(gFrlgols 2854 ofUdh)
A2
, 0.2%0f fset B = N A
= Serial Nos MPa) AXL(%)
e a (MPa)
AR VE Al
of 1 A SHAA

37HAJHe|| chet Hgk
J/em2

17RAHe ot 2agk
J/em?2

37RAIHS] gk
(Mils)

2z10] §71o] GA T= 221 (Yeso, Noo)

A A7) B
A A
AR A
A g
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ul: Soliol] AMsie Ao) B2, slakd B4 7=

L7184 1 CNG—4, AFHE oA 7HA
3 7] 94 mm, ZAE0] mm(87] F&55 AL
2ol A=y
HAR Zg
& goly
o 4 T

A= q Al

|2 H S DL
MPa (%)

A A7) &
AARL A
| ES A
= e
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87]182(ZFA) CNG-1 0 CNG-2 o CNG-3 0 CNG—4 O
3 719 mm, FAAlE0] mm(&7]
Fotle efe)
Al e W= Cxiziagiud
(F2](unit)) MPa MPa
A AlETy
g 9 v x| (batch) ¥2
4]
HSHA|
74
A3 er i}
23|z EA
A A7) =
AR A
HZAL A
e
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£719] uRIE 71%

2718A(FA]) CNG-1 o CNG-2 o CNG-3 o CNG—4 o
W3 oA ZHA]
2 7] mm, FA0] mm(&7| F&5 A2)
= &3 Fa Z|ff
A = A
71 HAaAEYE . MPa
eEIxYEZR oY MPa
(CNG—2, CNG—30°]9t -8
o od A
El?ﬂ 2130 = 3= >d | lvi ! e o)
S B . AW | AT By— AA| ol et
(cc) (ce) G2 1v](%)
QA o T
A Jeis SEREE sfeigle) MPa
sl
A A7) &
AAFE A
A2AF A7
A Sz




KGS(Korea Gas Safety) Codex 7}

al
=

%!E

KGS Code 7|3 HS A

H

AgolA Aot Al - 7e - dA 59

71429 AFFS 7|20 Aot ZTdE A0SR 7tA7E7|2 3] oA

49 - Estn AHFARAH SAT FhAoH

2ok 7ls71Edyt.

AlY - HIE2
lN=SY BERHE
“q A7 W=

27 AT EH
"3 LPG &8

: =X - A HE
w W] ML AIA 71 AL 7IE)

HIMYE
BERJIZ

“F” Facilities
“A” Apparatus
“G” General

KGS QR

Aldd-HIES
ERE ERJIB
" Production
" Supply

* Use

* Appliances
* Burners

” Containers
* Common

QQWeECQT

n = N AdFE ' F 7% ANdTE
AAlxx | WEAA 2 FPIxx | LY7FA A 2AA
AAOxx| HjEREA) B Az - 27 | FP2x LYP7RE SHAA
7|7(a) |AA3EX RS (P) | FP3xx| LP7I~ 331414
(Applian|AAdxx| SFEZHAA R (Broduction)] pp ey | w7k mof A
ces) [\asyx| A2 FP5xx | EA7}A ouk Al2AA
AABxx| ARARARH FSlxx | 147k Al A
AA9xx| 7]E} 7] AA(F)| g - 2 | FS2x LP7pA o XA
AZW) ABlxx | HdF (Facili|  (S) | FS3xx| LP7k~ HebgaAld
(Appar | ¢l2.7)(B)|AB2xx| 318l ties) | (Supply) [poy o | wxzts wof 2344
atus) |(Burners)| Ap3xy| @x2 FS5xx | EA7FA Qub ZFAA
AB9xx| 7|€} dAv|E FUlxx | Y7k AAIA
AClxx| B3 A3 e FU2xx | IY7A AREAIA
AC2xx | AdE R (U)  |FU3xx| LP7}A AAAA
$710) [acsxe| B2 Use) | puxy| LP7AA AFgAIA
(Contain -
org)  |ACkx| BRHE §71% FUSxx | =AI7kA AREALA
(O ZE(Q) GClxx | 7] &AL}
ACOxx| 7IeF 8715 (Gene (Common) | qoxx | ZEAFSH
ral) °oo’le
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