pud

HET PP

0049 3

2

Tl wENT DT T
w TR TR Py
.mlmﬁ‘nlva_w_ﬂrm_ .,Opﬂﬂ.m
= N z — 2 <ET
T m X Ko &
o o wa 4w ® W o P
Q oF M- ) X
3 FEE RSt 4k
D o) X © AR
g8 = R NS
<5 R TR
28 £ AR Tl I B
3 =NG) L 2 E_E%%m«%ﬂﬂqﬂwmﬁ}
o Q N = g == oV N X RO
5 BB X3 TTETET M T
W H %a ‘Aluﬂp_.._ I.__ulr‘___o
5T mm %D., wruﬂrﬂﬂv.izowwWi%_u.
; ] = —_ 3 x
iy MQYU 23 @mﬂw:m_mmwmaﬂomﬁix
o_ﬁ o v O . ‘%o.c_u._ ‘_l_oyll_. 5Mﬂio_a
L = w2 S TN oeom o — P
& g Z B
3} - = = Hrmdli.h—l e
Hx S8 78 TRy IsReg gt n
o Lo 1%7]71_.0.A|‘J E_E 3
Ny Sn g % T G m.i_o‘_,_‘_,_toa] N]
o ..me HW }&Lﬂu:ﬂﬂi_.%ﬂ.%o, =]
= & & N~ BTy it @ILummu K
. & WMo d 2 o g ® P M
3 = s L I T
o L 2 Bt g 2w
T S B g0 o0 M T oy < = ]
o K B
38 __ohﬁu,ul%AT,__\_wﬂmu»Hlnrqw A‘_
95 = o
o WMEaaat R W
< Bl PE 2 08 o k
Waﬂﬂﬁvﬂﬂﬂmo‘_oax_iﬂo_a ;
W oa N e oo T oo O <
T T ol o o o N o N =N RO
%o 5 M ar oo N 1
XN T oMo ol S ¥
e of 28 " o i T op P : -
= WMo AR N KWW R = =

=
ez
=

=

= o
L.

N2} W upe

L
L

o4M w8 nAT B} 9

3}

A717F Exs

AR

o)
2

=
-

L

- 99 -

2] &

=

-

o}

1

ko)
L84

717 &7

LLN

k=]
ol 9l

Eal
=N

2l AAG A7idn e 72 2 AR

| Euy g}

GEZERG

[e]



Az ERAL 9934t

FA YA E 0%
olgg FHE
7171 9 BEA 7 ujA S
2 3% A

Table 1. Classification of hazardous areas typical foreign countries

wEe] 7]

&5 A g

Wy 297 A
, 1%, 22340 35702 2eWaga
= A8 249 F7(Class I, Class II, Class III)] w2} Division 1, Division 22
Aug2s A9 Axo T S
HAN WEA7 S e
2787 9% Aol

HE 3 AR abe} @, A&,
NEC(National Electrical Code)
2RV
7171 R ERAZ A ZA 7]
HA}A AGosA, AAFL

Eriomen T Consa ardows | rmien T T Haardous ey fonmer
Countries environment normal conditions abnormal conditions
Ex(r:ope or Zone 0 Zone 1 Zone 2
Germany Zone 0 Zone 1 Zone 2
United Kingdom Division 0 Division 1 Division 2
Korea/Japan Zone 0 Zone | Zone 2
France/ltaly Zone E Zone F
Netherlands Increased Hazard Limited Hazard
North America Division 1 Division 2

2. WEA7)7)7) A3

AAQERONY Fhao] ola] AT & e Asdls Ak, B2 L A7t gk ol
9¢ ADE $AN7 FNE AN 24T 2Ad BP0l ERHA RHEZ oo
APRA7L 2AHE AL PASAY A71MEE PES] ol HA FES
st AYelth AgRas TRl W $EAYIAE 44 - HEAnEH SRHA %

Ak AAUAL +Y T 5 Utk ECAHNE A¥Fae T me} Hgd &
HZH7) 7179 FZ7} Table 28k Bo] TFEAT. 9@ FLol wet 24 Aujo) PEF

Hgat7)2 weh

PN 3o r
N\ﬂl F]l‘ [t

Table 2. Recommendation of explosion-proof electrical apparatus used in

hazardous areas

Hazard- ous area Explosion-proof electrical apparatus

Zone 0 Intrinsic safety explosion-proof structure

Intrinsic safety explosion-proof structure
Flame proof explosion-proof structure
Pressurized explosion-proof structure
Oil Immersion explosion-proof structure

Zone |

Feasible explosion-proof structures at Zone 1
Increased safety explosion-proof structure
Suitable explosion-proof structures at Zone 2

Zone 2
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247 ¢4 F A4 A4 2 144 PN FAHE 92 aRHoz W)
A8 $2r7t2E W7 AN AEYS F2vta E ABAA CO, FaE LAF
29 AAEIIZEE MR F3) BA/AR SR FAT FAIAE Table 30] U
glie 205 2ol tE stant EREAs BPRSE, F2PHAFS APy
A7k AAS % § Bgame] ti 984%) e zonz oo WE AW A

Table 3. Explosion limits and concentration of the minimum ignition limits,

the minimum ignition energy for various gases

ltems _ Explosion Cosg;ntrlat;oig ogf Min. Ignition Min. Ignition

Gases Limits (vol. %) limits (vgol. %) Currents (mA) Energy (mJ)
Methane 5.0~15 3.3 165 0.28
Propane 2.1~95 5.25 148 0.25
Ethylene 2.7~36 7.8 115 0.083
Hydrogen 4.0~75 22 82 0.019
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0y SWRNV EARHEA EE 2AY Al o
£ 34% 29 AN Btk 2V FFAALY FABY
Byl grolda 2 FAAA AR Fol PHoZ WAL M
£ dgoldh qrrel seddsddE YT Tl UAoIA
we) ohg MY AYFL U TR AWM oFE Aok,
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2. HEA7)|Au) 9] uln|

A7148)7F 4910 Hol gy o] dojuby] HME HFES /S Hedo] &
Aol Exjsteier Bhzdl o] £ A b BA] FESR] RITE gozy Zua)
27b dolukAl @A e Aelw AVLEL JPEYY] ol Hr)Mulz} Falgoem
ZgeiA] RIAEE A70I7ig A UA BEsele 59 ANzAE Aol oM
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3. 7€ vl Apg

AL F2A5Y 2gg vdd WA ANNE Farted FAS A& - AR
A AR oF Feh 18 HAAE FA sHsAel EAMste Ay AR Folo i
e dAA AR HERE AATE Aol KA Wolth £ FWSHTHLEL)
kel 25% ot FwA shae $EV HHEA GRS s TRg WAY F YE
FEY WNRADH FL2 AFAL olFoixel Aok o PiezE AdHA Byl
ZAZQ @712 dpddcth AT, A LA A Power Blockjo] FaztAdoltt 4
7t AFIt &0l Ax, F Fi4UE AFL E F47bA Ao] Cabinet W, Gen.
Floor 3159 2a79 Fol $arka 22 2 34 59 AHS dujsty] 98 dx@

FAZPATARA R 2 HAY BN AASe) YA e Aol

NAFE APFE TR W WES N2 9 Favta TEATA A depd
o

AWRL TEE HHoH, Thee FAALARE, FastzolsE Tl Takel, B
of g ABFLTE Aol

7 SaTbE AL

whR Ao SavtA AAXdE 1579 40709 $=4871(YF: 130kg/er - g AA: 46.7
27 nEHe) n BA7 WAAFLRe FaskE $E vk A= Aok B
8 2RAME H4Re) e 23T olFeR TAo =2l gt o)y W
S Aavdel BEol 493 g Frolns BAHAA /B BE F71Hez ¥
Zo] otk 2B $EAL 1% SFoln vivjsx Ay 817 5
B2 133471 99

Y. 47k~ o]4-8 Pipe Line

4240]4% Pipe Line® A¥FLE TEIAA A 37922 2T 5 AAof &
t}. Fig. 63 7S Au7iEEAeAd @d4 gHugaEs g9orfE 47k Control
Cabinet Alo]9] E{RIAE 159 F9%, 47k Control Cabinet Wi, EHIAE 229
Turbine-Gen. Floor &}3#-¢1 wA7] ETHES ZLATHez TEIA AFdFLE TEHF
sk,

a. EJUIFE 12(2]H o 2 e Control Cabinet Alo]9] TF)

ogul glx 87 Typeol Faslzdieln SAYHAA WE 45 YA 7}
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b. Control Cabinet U

Be, B AZRI v EAsY AEH oAV FAY HE £ 7S ALF
Ag W&ol dAEHEE HEUE AEFTIOIER 05FAR FEET

c. ¥ E 22(Turbine-Gen. Fl. 8}5/9x17) ETHEH Do T%H)

dAZIZ JAYEE 4712 Pipe Lineo] HFAZF EA3IY T4 HAAN 7HF &
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1}, 424 0]4-§ Pipe Line
a. B¥IAE 12(8)¥ o2 2E Control Cabinet A}o]e] 7<)
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b. Control Cabinet £
D EANAGE TR
c. E|MZAE 23%(Turbine-Gen. Fl. 3}5/Z447] &ald LH14d)
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o} A7 ]Q_(Generator House)
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o BAAE FAHE kAT AFE] old Had JtAFH HAZAY HEFE
Axete Aoz Hol gtk JhayAe) HARE Bk ojyd AFey) SolF Fiol
AEFE AAste AL e 23U Holth g3 e Fartard ARA
Ao HEHE AANT FYANYe] £URE PAso} B},

a Fazte AFae) A%

b. Control Cabinet W A&

c. 1915 22(Turbine-Gen. Floor d}%/2-A 7] Hapd Lo FehHd 3}

d. 2 7) 4 (Generator House) %

L $rjAdE) M3

g oz EASPYLELZY 25% ol BwH tr¥Ert 2HHX) YES s
FET F7(AFH FL T3 E AR BV st Ul AT V1A HAE
FAEEE 4wt oy Fade PG AN E HdAser g

a. FAVAE AAA

b. Control Cabinet

c. B AE 2%(Turbine-Gen. Floor &}/ 24 7] A3l Uu7H

d. 24 712 (Generator House)
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A HIBY FHE AESed 2 ARV A3 FstnE WP FAHAANE Favts
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vt A stk Fa7t2E7]9) REAdE o] dAFHe] ErtsA WY 4 HE 7]
&) 39 gao] o]FoX FoE HIEHOY FYF 3 FatE FAHR G
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Table 4. Summary

Location
Items Hydrogen Hydrogen supply pipe line Generator

storage house I'st Fl. Control cabinet 2'nd Fl. house
Classification of
hazardous Zone 1 Zone 2 Zone 0 Zone 1 Zone 2
areas
Application  of |Flameproof or  |Flameproof or P Flameproof or |Flameproof or
e)?glosionproof Pressurized Pressurized Ier)l(tr;gl:}g nsafety Pressurized Pressurized
electrical explosion (explosion rgof explosion explosion
apparatus proof proof Etructure proof proof
(structure) structure structure structure structure

-Incandescent -Incandescent
: -Incandescent

Equipments -Incandescent fgwl\idtg;) LTG kzﬁnsc\fgfg:‘) & M/H LTG  |-Incandescent

LTG(Switch) -HV(6.6kV) contacts ) Svtvcl)t:sh) LTG(Switch)

motors -Spaceheater 0

No classification of hazardous area and application explosion-proof
Problems electrical apparatus, not install hydrogen leakage alarm device and

ventilation device
Counter- Classification of hazardous areas and application of explosion-proof
measures electrical apparatus

- Install hydrogen leakage alarm device

- Install ventilation device
Remarks - Improve gas charging device in hydrogen storage house (Replacement of

copper tube from hydrogen gas vessels to gas system by flexible hose of
internal pressure)
oo AEL wHoR WAk waAs] BAAT UuY YL AL ARH
s TFE 7 UEE AT AAE +8 R FH3te Aol gtoze HAAolr
27 78]
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