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; PHA), 239194 24 (Fault Hazard Analysis ; OHA), +8934 &4
(Operating Hazard Analysis ; OHA), &R = 2 of 854 (Failure Modes
and Effects Analysis ; FMEA), What-If, HAZOP(Hazard and Operability
Study) 5ol Atk 2E]al BRA FA7|Hd = AEAd EYrtolo 1y 4
(Reliability Block Diagram Analysis ; RBDA), X®W % A (Criticality
Analysis ; CA), AMdT5E4 (Event Tree Analysis ; ETA), 375524
(Fault Tree Analysis ; FTA) & B& 7|"HEo°] /s o] girh
ojelgh tpst W FolA & Aol e PAIHE AN S WYty A
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= ASS @ 25.8kV 200A

= MOF @ PT 13.2kV/110V, CT 20/5A

» PF : 25.8kV 200AF/30AT
= COS @ 25kV 100AF/8AT

© P 3¢ 22.9kV, S 380/220V, C 3¢ 300kVA 2t

» MCCB : 4P 600AF/500AT, 4P 400AF/300AT t}4
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LAX3 18KV

(W/disconnector)
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LAX3 18KV

(W/disconnector)

M.O.F
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CT: 40/5A

ul 5 2=~ 0]l Sl o
R L P e BRI
FROM: K.E.P CO LINE
30 4W: 22.9KV 60Hz
H v CN-CV 60mm3/1CX3-2LINE

2.5KV CP== 14M

ASS 25.8KV 200A

2.5KV

T:13200V/110V

[ cosx3
j 25KV 100AF/8AT

S——CNCV 60sa-1C x 3LINE (15M)

CNCV 60sg—1C x 3LINE (15M)

l COS x 3
¢

\\}T .

=

TRANS P:3® 22.9KV
S: 380/220V
C: 3 300KVA

@

udll

25KV 100AF/8AT g

TRANS P:30 22.9KV }
S:380/220V
C: 30 300KVA;

m
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m

F——CV 150sg-1C x 4 x 2L

|

S 150sa-1C x 4 x 2L
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<3 6> Classification and grades of occurrence

Class| Occurrence |Level Criteria
I almost never 1 | Failure unlikely.
il remote 2 | Rare number of failures likely.
I | medium 3 | moderate number of failures likely.
v moderately high| 4 | Frequent high number of failures likely.
\Y very high 5 | Very high number of failures likely.

<3t 7> Classification and grades of severity

Class| Severity |Level Criteria : severity of effect
I negligible 1 No effect.
. Failure inducing unplanned maintenance
il minor 2

but has no severe effect on system.
Inducing failure such as functional

I | major 3 . o .
] incapability on corresponding subsystem.
. Failure inducing consequence such as
vV serious 4 . .
operable incapability of system.
Failure has possibility of very severe
\Y hazardous 5 P Y Y

consequence.

laYs)
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<3 10> dAldgAdn]e] FMEA A3}

Potential Potential . . ..
[tem . . Potential Cause / Seve |Occur|Detec Action Critically
Item Function Failure Effect(s) of . . ) . RPN .
Number . Mechanism Failure rity |rence| tion Taken Matrix
Mode Failure
e 193] =2 - _ - . . R a5
gy 100-1 7]*7] Q%ﬁgi | HAF 2t BV A | ATl g dsh F2 4 2 4 32 agk, A7) "3 M
. = g 5 Ji o] = FL M, YRR ok % 7 e, agk
100-2 e | g3k 2d A Ask | 7 Aeny v 3 2 3 18 P i M
SRCI = oLoHx AEB
100-3 oA} s gKl B e OL]‘A}T TAEST Ly 1 1 4 B, A7) A4 L
e}
Wekr] | 200-1 2 w3 o)A A Al 2.x7 e A A7 %, 2H5-3f 2 2 1 4 e - ugk L
2| - mgt
H7|nz, Metdst 250 Mz ARzt
200-2 o|M2EMS FYHZA, o &5, nxa /e, ZoiRE 4 3 5 60 o8 H
MU E ol4, F2x oy ol iy,
s
£2 HMS Ax| ffg x| o;g%:_ll'-%;w
x 2 37 obE ol A%
. olagt nE, 208 '
200-3 PU=FI! A SuRwY A Sokd 4 4 3 48 SRz M H
== EEHE o|g aelny oia
200-4 o] 2k Al 4 ’d%s Ao Sl 3 2 3 18 AA7tE o M
200-5 AR &7 g, ma, ¥™ 7tAZl dst EH?_J,%%‘ , 5 3 4 60 7kAZ mgh mH, H
FHR O] AF=R| X[ A| og, AZ|0E, &7 T =0]7]
7 _ Hral B ol 4 s 2ol
200-6 AR o4 kol o] wy =98 1 3 2 6 lom- guz- s L
A& 23 Ak - A - A
off # A, 9 9 g wel
200-7 PESE 3 eE sipeeh, A el |4 |2 | 1| s | ST S0 M
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Potential Potential . . ..
Item . . Potential Cause / Seve |Occur|Detec Action Critically
Item Function Failure Effect(s) of . . ) ; RPN .
Number . Mechanism Failure rity |rence| tion Taken Matrix
Mode Failure
Wekr] | 200-8 At wigk A, HAEH | oz} A& DIk o)At M e A 3 3 1 9 At g M
200-9 = A =gzt 1 2 2 4 |2 ZRE B L
200-10 R R A AesE 537 5 1 1 5 SEhE] AX M
200-11 8 o =&, Wy Y 5 2 2 20 nH, W=z H
FAEFow At 71F N E 7] AR
200-12 B Kl SEE 7% A 5 1 1 5 9 57] Ax M
2315 AAARE vt 471347
I3 B}t ALDA| XEE .
200-13 zy yH SAR AT A s 1 s | 1 | 25 |we emmm as|  H
o
| BAR AR B, | sRe wan de W) wat, wAA 24,
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200-16 LEAE Tk, dE A WA w7, LEALY, 2 2 1 4 |, wA, oo uE L
dolde o W 9ty g
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T
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ASS | 300-1 oAbt ° g%ﬂa}l B K@%%ﬂpﬂr 4 2 3 24 A, A M
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Potential Potential . . ..
Item . . Potential Cause / Seve|Occur|Detec Action Critically
Item Function Failure Effect(s) of . . . . RPN .
Number . Mechanism Failure rity |rence| tion Taken Matrix
Mode Failure
IR =S| =5 00l B ATk
2an | 400-1 | gAa | TR e swne LEA A, 2HID 3 9 2 | 12 | A=z, wA M
P 717144
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Potential Potential . . ..
Item . . Potential Cause / Seve |Occur|Detec Action Critically
Item Function Failure Effect(s) of . . ) . RPN .
Number . Mechanism Failure rity |rence| tion Taken Matrix
Mode Failure
e s AGEY FH ol 29 && 44, ¢
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<& 11> A9¥]9] Basic eventso] W3t 1145 Data
Basic Event Description Faﬂuri Rate
Code 10 *hr
101 T ofaf A 0.05
102 &R B 0.3221
103 F= #Ha &4 2.8686
201 HoAA7] F52t 2.6069
202 Hx ds 0.041
203 e a1 0.05
211 Wzt g 6.8804
212 Hlo] s Wi 1.6445
213 F U 12.4549
214 $H Bz u% 69.6427
221 CIE TR R 12.4549
222 Wt 1 0.0001
223 ek Wy 0.0001
231 k=7 Astg )7 EF 0.3051
241 a1 =L g 2 HE EF 0.0394
242 AR g5 29 s B 0.03
243 g 7] ef2dE 0.05
301 ASS9] ol zbtd 0.05
302 ASSe] F= g &4 2.8686
303 spring A7l 2|3t latch &4+ 0.017
304 AAR EF 0.0242
401 A AR A g 0.05
402 A ol A=A 0.05
411 B whapy Al gl g 0.05
412 M AqNd EF 0.0394
501 COS9 = "7 &4 2.8686
502 Element &4+ 0.00065
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o 1FFEL 2.87x10 " 0)e ARE AU

(1) 324433
AXAAFo] wAlsE 7| EAMe] HAHE HAEdH T (Minimal
Cut Set ; MCS)& <& 12>04 HoAF1 gt} o] AL A AH AN

o] Frolgh= AAMEES dovl=d 49 16%0 aidsts HLdd

A7 o|FZ F43 F7a vk web] Al 2 932 Fu
Qi H2AGHREL X" ARE J1FoR AAuw Asrle] Y2
D, FRUE 2, FF L iE W ngeln, £ o] ANES

Basic Event Unreliability Basic Event Unreliability
22200 a7) 0.00000088 | 401(kAr5- A3 w&) | 0.00043790
223085k Wd) 0.00000088 | 402(lAF&=2d) 0.00043790
502(element <=4) 0.00000569 | 23107t &3} 0.00266911
202 4sh 0.00003592 | 102(H &4 &%) 0.00281762
303(atch &%) 0.00014891 | 212(411% nl=) 0.01430255
304(A A =3F) 0.00021197 | 201(R3AA7] F52h) | 0.02257767
242(3& £ 0.00026277 | 103(F&HAE) 0.02481583
241(zetel=d &2 0.00034508 | 302(ASS F=4 &4 | 0.02481583
4122 &) 0.00034508 | 501(COS F="Ha&E4) | 0.02481583
101GF= ofzxka<=) | 0.00043790 | 211874 1h) 0.05849188
243N AT E) 0.00043790 | 213(FFHE4) 0.10336367
203(F <=2k ) | 0.00043790 | 221828317 0.10336367
301(ASS ofixt#<d) | 0.00043790 | 214(HFH=Z4) 0.45668719
411(HA7- ) 0.00043790

rr



0.5

N @ o = T
5 BT
wom Z N R T
A s
oo I i gl
= O .
HERTE
T Sk
1 = m X {F

/! ) =N
< s a X g
Wy X
£ 2 5oH R
e ool o P
3 7 N e Lo

©

E My m% Q) m%
S X oo _ x%o ME
N =1 wu ™= e

= g = o
I &

— W I A
- R
A_.‘_ oo o w9
T % LS o od T
o 0> o S IS _.I WM ,HA,I 5.0 ‘.C
Jnqeneiun of X 4y W o
Mo X = & of
N M. ., ok Nro mm
N T -

o o W F

| .

T

o] §3fo] 3
vhep

=

=

7}

=

=

0] =
PR

< st

]

|

7

A 4=(Criticality Importance Index)
T

g
-z

SHoict.
Birnbaum

¢} Birnbaum 8% A|4=(Birnbaum Importance Index)
S

S|



A Aok QA

Birnbaum & &% A[5%1 1)l tHEk AL 4 (29 2t

_H
03
1o
e
0%
—l (
(]
o
folr
fifo
2
o
il
2
o
jis)
-
%0,
v/

LG)=9(aq - © < ¢l g 0 0 )
_g(Q1;q2} ot 'qj—IJO}qurli ° '}Qn) (2)
= g(1j7 Q) _g(oj; Q)

= al
# FTol W3 Birnbaum =8 EE A A3t <F 13>94 H

<3 13> Birnbaum 8% A

Basic Event Birnbaum Basic Event Birnbaum
214(FFd =) 0.053306 | 401(<k=a5- WA H¥)| 0.363227
213(FFUE ) 0.284619 | 402(§#&4h) 0.363227
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<3 14> Criticality 8% A

Basic Event Criticality Basic Event Criticality
214(FFE 24 0.038266 | 401(HA5 w14 wHE) | 0.000250
213(HFrFHBE ) 0.046244 | 402(ch A=A 0.000250
2210 B 317) 0.046244 | 243(NA#4) 0.000250
21137 M) 0.029296 | 411(<k=p5 =AM 0.000250
302(ASS F#=3aL4) | 0.012915 | 304442 H =) 0.000121
103GEF=8 a4 0.012915 | 241 (g =X &) 0.000197
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201(RaAA7] 52| 0.011853 | 242(3& &%) 0.000150
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231027 43} 0.001518 | 502(element £=7) 0.000003
301(ASS ofA}+4) 0.000250 | 22204 17 0.000001
101(GF=& WA A 0.000250 | 2230%%ts HE) 0.000001
203(F-E g 13 0.000250
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Plant visit

¥ e
Review information Familiarization
Fault-tree analysis

¥

| Phase1:

Talk—through
¥
Task analysis
¥
Develop HRA event trees —

¥
Assign —
Human-—error probabilities

Phase 2 :

o Qualitative Assessment

Estimate the relative effects
of performance shaping factors
¥

Phase 3 :
Assess dependence —
3 Qualitative Assessment

Determine success and
Failure probability
¥

Determine the effects
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¥
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Supply information to Incorporation
Fault-tree analysis
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F:0.003

[o) =
$:0.997
F:0.005

F6
$:0.995
0.1471  0.0043
0.8529  0.9957
F:0.003
$:0.997

LD

0.0529  0.0028
0.9471  0.9972

(1%

LD

CD

MD

£ 0.001 F :0.003 F : 0.0006 F 1 0.001
F2 F3 F4 F5 1
:0.999 LD S:0.997 Mo S:0.9994 HO $:0.999
0.0510  0.0009 0.0529  0.0028 0.1434  0.0005 0.5005  0.0005
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:0.005 F :0.005 F:0.003 F:0.003
F7 F8 F9 F10 2
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Lo MD HD
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F6 F7 F8 F9 F10
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