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4.5 T — 7 EOIRATIE

GRETA FHF: (2.5 7T — 27 B RATIE]

T — 7 REERAESE DR, BRI OMEWER O B K OECE M CEE T
HZ L EWRT D, T—7EIZ, TEEE C37.20.7—200 7%k S%,
BUCHBMHEEZ T A Y 7 LIz, 2.2 005 2.4 ORBRSEAMCREIRZ T L AR
S TRASETCWVDZ L 2HRT 5,

%% . IEEE C37.20.7—200 704
5.3 Arc initiation

For equipment defined by IEEE Std C37.20.1-2002: The arc shall be initiated by

means wire 2.6 mm in diameter or 10 AWG.

For equipment defined by IEEE Std C37.20.2-1999 and IEEE Std C37.20. 3-2001: The

arc shall be initiated by means of a metal wire 0.5 mm in diameter or 24 AWG.

TEEE €37.20. 1-2002 (Low-voltage switchgear AC254V~635V) TEFRI N TV 5 LEE
B LT, 7—Z1EAE 2. 6mn £ 7213 10AWG DL @I L > THIMS T 67
U,

TEEE C37.20.2-1999 (metal-clad switchgear AC5kV~35kV) CEHR I N T\ A IHE |
BIL T, 7—ZIXEA0. bmm XX 24AW6 D& BT L > TRINEN 2T E 2 620,

R DR ER O S B ORCBRI T — 7 B A2 R AE S TRBRZ Eii L T\ 5,
(X 4-5-1~ 4-5-4 BIR) 728, C/CITOWTIE, HEWEsORCER 7 — 7 Bz R4
SEGE, YEREZ K o T, 0. 1 FPLL T CHElr S, AT A RICE-S i) HEAF
RN TETCHD LD LW SND Z End, BEEBMTT — 7 MEZ A ST TORBRIT
FhtE L Cuely,

EHTRR DEBAIER DB

EMTER O ZEAER DA

X 4-5-1 EWrEROBERKEEFT M/C FBREE)
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TA XY 7%, EEO. 5mm OFIFR M/C KOM/C(D/G) : 1 A#RY, L/CJKkrC/C
8 ARY) ZiEY, HBRERAZEBET D Z & CIAMIRIME Y7, SROBEIILLTO
B % 5B ICE LTz,

“M/C KOM/C(D/G) + + « JEM—1425 (2011),

IEC62271—200 (2011)

“L/CKAC/Ce = o - - IEC/TR61641 (2008)

53 FR AR
4 4-5-5  FEHBRORREAIRDL GEBTES 2 SA )

- JEM—1425 (201 1) O34Tk
T —271%, B 0. 5mm DA BRI L o THE FESEREROSAIL, —FH & Hh
LOR) THIMTAZENLEE LV,

- 1TEC62271—200 (201 1) OB 4R

The arc shall be initiated between all the phases under test by means of a metal

wire of about 0.5mm in diameter:---
(7 —271%, ERK0.5mm D& BRI L > TR L 2 52 TCOMETAINT 5
LT Db,)

*1EC/TR61641 (200 8) ORUEITHRBE

The arc is initiated between the phases without connection to earth by means

of a bare copper ignition wire connecting the adjacent conductors across the
shortest distance, and connected to three phases.
(BRI & > TR R & B ERRE CRERE T2 2 £ IT LD, # S TV RV
M7 —7 2 ilEE5,)
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With regard to the test current, the sizes of the copper ignition wire given
in Tablel should be used
(FEBREIICE LTI, R LITRINDOHROT A X 2T ~&,)

Tablel - Sizes of the cooper ignition wire

without current limiting protection device

Test current (rms value) Wire size
kA mm?
=25 0.75
>25 =40 1.0
>40 1.5

(kL/C OFRBEREITIL 45kA 72 DT, SAFRO K SIE 1. 5mm? & 725, [EAE 0. 5Smm
O EFEH L7256, 1. om? ZERT D 72012 8 AR & LTW\5,
(0.5X0.5X 7 +~4X8 AK=1.57mm?))
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4.6 7 — 7 JE Ok ]

(BENA PR [2.6 7 — 7 KBEOMMERR])

T — 7 R OMERGERFF 2 R E T D BRI, TN TEBICEM LTV 2 RE R O E R H
EWEZ, BELTET7 7 XX —DEMEOND L), RESH TS Z & &R
T, E/o, HEAF RBRIC K D B O NTBEBIRBIE N6 7 — 7 IE O KRR # 2 5k T
WS Z L EERT D,

T — 7 A ORI DWW T, BRSBTS 2 SR CRE LT D IRk
Has DX REOREMEREZ -7 — 72XV X —DKKE (BEET5T7—7 =L
¥—) UEOT7—7 =3V X =P G55 L5, BENICT — 7 B GRE M % 5% E
LTW5, (F4-6-1 M)

F 72, HEAF RBR TR LN BEBFEE D, —HEKE L CW %2 T — 7 ik
EOMBERE (1) & LTRDODTND, (K4-4-1~[X 4-4-4 Z[R)
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7% 4-6-1 HEAF 3BRSM L OB BRAE R (1/2)

7= ED HEEE 27—
RER) | R kR (sec) T—rx | T2 VS V% [z%]
FigE | R | WO | W AAF— | KKA (FARJE7) 38 &
JINEE | INER | RREE FME M) i3 BATE 2 B | HAEBES
FoRfE) M) ¥
M/C HERIR | 6.9kV | 18.9KkA 0.1 0.103 3.09 i3 24 1-1
@® 0.3 0. 302 8.17 4 1-2
0.5 0. 527 12.9 i3 2-1
0.5 0.526 10. 4 4 2-2
1.0 1.23 24.7 Fi3 3-1
1.0 1.23 20. 3 Eis 3-2
1.0 1.23 27.6 H 3-3
2.0 2.18 41.8 H 3-4
2.0 2.39 44. 6 H 4-1
1.0 1.23 17.7 Fi3 4-2
ARERIR | 8.0kV | 40.0kA 0.2 0. 22 12.8 i3 5-1
@ 0.2 0.21 8. 68 Ei: 5-2
0.6 0.63 25.3 Fi3 5-3
L/C AERIK | 504V 45kA 0.2 0.20 2.49 pil3 11 6-1
® 0.5 0.51 6.34 i3 6-2
1.5 1.53 19.8 H 6-3
1.0 0.18 2.91 g 6-4
FRER(A 1.3 0.43 5.76 4 7-1
@ 1.3 0.06 0. 88 g 7-2
1.3 0. 02 0. 34 i3 7-3
1.3 1.32 18.5 g 7-4
1.4 1.43 18.9 g 7-5
BRI 1.3 1.32 17. 4 i3 8-1
® 1.3 1.32 17.3 g 8-2
1.4 1. 44 18.7 3 8-3
c/c HEBRIR | 504V 45kA 0.1 0. 06 0.9 i3 4.1 10-1
® 0.5 0.52 7.56 H 10-2
0.3 0. 32 4.49 3 10-3
0.21 0.07 1.02 pilz 11-1
0. 28 0.15 2.24 3 11-2
0. 28 0. 05 0. 80 3 11-3
0.28 0.28 3.94 Fiz 11-4

* 1 K 6-3DMRELBELICHBICBITDEKROT —7 =R LX —fl4 il

C xosmsaLrmior—s=ins— [ KSB8ELRVRADT —2 =5 L ¥—
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7% 4-6-1 HEAF 3RS0 L OGBS R (2/2)

T — 7 ED HiZEL 357 —
WERY) | AR | AKRERER (sec) T—rx | 7= | JERALF— (G (%]
fE¥E | EERE | HIoH | #ioA) RILF— AN MR- 7158 BT A
NEEE | NENE | REfE | FEAME MJ) HE | E2ERoRK | REBES
) oy *
M/C | BB | 6. 9kV 5kA 5 65 2 69 47 " 15.4 91
(D/6) @ (A BV B-D/G)
3.00 3.05 16. 6 i3 9-2
15.3
6.10 6.27 32.3 H (HPCS-D/6) 9-3

* 1 K 6-3DORELEZERELIEHEICRBIT DKROT — 7 230 F —E % i

C O oxsmmaLeflor—s zxrs—
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% 4-7-2 S RBF4ERAT HEAF 3RBR %S 5 (L/C o —131])

FRE/FEUETY EEESBOVBRRSET 4K 2/2)

AR o FEE S
. g . Bty e | ACHEST HE | O | T -
e e | R | e | R o | BN e | T || moe || B W
5| m ) T Dol T i £ Tl I Al IV e il
(kA) (kA) (kA) (kA-s) (deg) (MW) (ms)
T4—Fi#E O R 60.2 373 245 38.4 133 T « WRBEAEREE T
TEE #o -850 LM O FEFACB
-4 ACB 24 504 5 60.8 38.0 30.9 41.9 87 1.32 | 253 18.5 FEY 1.68 4.7 B ) — P T
o | ] T 51.1 290 289 326 R’7 Eifi BT — 210 L0
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4) 74— ¥ O FE ACB LB A4 M X ACB HEA, 74— 48 O |-+ ACB L 4% M TE ACB BHi# PS5 : 201778110, 30T, 64%

5) 74— P LB ACB SRS M FEE ACB PN, 7o —YHE P A TE ACB WM B ACB AL

L0 kst Lasv ek 7 — 2 = %L 35 B L7= HEAF 38k
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LR i $1-7 B H MCCB — %0
ot T | 503 | 216 | 208 10.22 69 bt BT
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BDL Y N T D A
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1) FEARE R DR TTL 2 fE (3 5 48)
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# 4-7-4 ESITPRBFZEAT HEAF 3ABRAE SR (M/C(D/G) D —41)

MERMRAEMT—7 %
BEE  20~23°C. A T8~84%

TR , PN
. A » ” wa | N v )
gl L S FT) B e | ACHAD | BN e | 77 | g | e | RS | SR R R
wrl o EE |y T e et ETUR] Rl I vl aieet B o L
(kA) (kA) (kA=s) (deg) (MW) | ' (kPa) | (ms}
; R | 117 432 12.54 164 oy
T .‘/';EE\ Jﬂ} v&" ik ;{0)434 L
9.1 696 | s | 102 | 677 | 395 | 1243 93 [260 [ 172 | war | TS| a2e | 833 [ seanitioe vos sl
- #hiz -ﬁlﬂ—.-"LL
T | 108 | 662 | 338 12.11 93 Eifi
- R | 1e | 702 | 416 15,98 164 74— .
fJ_E;"‘W ﬁ:rw ekl L
92 | yepap | 697 [ 5| 103 | 61 | 46 13.87 91 | 305 | 149 | 1ee | PN | 298 | 824 | s VOB ELL
- PR L
A 7 T | wr | 663 | 375 13.34 9l I B
- . O T L
AL U | I et Ml M % - BB AEE 45T
ik B P
9.3 W;“ s | s [ oo | e | 2s | 2408 95 | 627 | 144 | 323 %EIL’; 270 | ar | N .m”’” i
el 7o E 5
A T o | 6s6 | 285 | 2267 95 . oA L
* J-
W %
1) R LR LA (B i) 2) SRR E (S-T fil) & Bt L 7= bl 1

3) PHEA ) B RIS, SR e B S D T mﬁl.':mwuyrmr AR s 1))
4) F4—FHEV BB VOB SRS U TE VOB A, 70— 88 VT BT B4 T B

NF4—FMEW B VOB ERERR U FEVCB A, 7r—iE W B VOB &Ik

G) SE AT U FEE VOB B SRR U T S WO RERE A WS T

[ ksmsest Lk 7 — 27 50 7583 & Ui HEAR 38k

T, K441~ 444 (ORTERY, HEAF BREFOE L K OVEREL, B X
0 b EZBEMOELEF (Ko vre) KOEGREE (BFo CT ik sh) THIEL TW5,

S5, #4-6-1 1T &, MC, L/C, C/C KOMCD/G) DENZEIIZX LT,
T =7 KEDNRET DAL LRWGEAD, ZRENOT — 7 JEBEOKGR A S 5 T
W2,
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4.8 T —J TR ILX—DFE

(BETA R [2.8 7T— 27 =L F—DEHE]))
HEAF RBRICBIT AT — 7 =X — (J) X, 77— 30— (W) %7 — 7 HEOMGR
R (s) THEOLIEEE LTWAZ L 2HERT 5,

HEAF BERICBIT DT — 7 = p VX —|%, T — 27 U —% T — 7 B ORI E TS
Lzt LTRY, UFoXicTEHLTWS,

EO - J'JO WO dt

Eo: ZMHO7 =7 =X NF— Wo: T =7 R"U— to: 7 —7 BEOHKERH

L ZVMBEDOREICIR S HEAF SREBR DT — 7 8T — 7 — 7 = %)L F— D5 HHE R (M/C,
L/C, C/CKOM/C(D/G)) %&F 4-T-1~FK 4-T-4 TR T,

T — 7 TRV — DB BRI OWT, M/C EFNCLLFITRT,

4 4-8-1 12 M/C @ HEAF SBRDEE - BIEIE & 7 — 27 "V —, 7T — 7 XX — D
BaERLTEY, 7= U= 3&EE - BREPOMICLVERL TV,
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[T 38R Nuclear Power Plant
Tl 1 2 4 A Probabilistic Safety Analysis (PSA)
g Reliability

Estimation of Component Failure Rates for PSA on Nuclear Power Plants 1982 - 1997

by Y.Kirimoto , A Matsuzaki and A.Sasaki

Abstract

Probabilistic safety assessment (PSA) on nuclear power plants has been studied for many years by the Japanese industry. The
PSA methodology has been improved so that PSAs for all commercial LWRs were performed and used to examine for
accident management.On the other hand, most data of component failure rates in these PSAs were acquired from U.S.
databases. Nuclear Information Center (NIC) of Central Research Institute of Electric Power Industry (CRIEPD serves utili-
ties by providing safety- , and veliability-related information on operation and maintenance of the nuelear power plants, and
by evaluating the plant performance and incident trends.

So, NIC started a research study on estimating the major component failure rates at the vequest of the utilities in 1988, As a
result, we estimated the howly-failure rates of 47 component types and the demand-failure rates of 15 component types.
The set of domestie component reliability data from 1982 to 1991 for 34 LWRs has been evaluated by a group of PSA experts
in.Japan at the Nuclear Safety Research Association (NSRA) in 1995 and 1996, and the evaluation report was issued in March
1997.

This document describes the revised component failure rate caleulated by our re-estimation on 49 Japanese LWRs fiom 1982
to 1997.
(Nuclear Infomation Center, Rep.No. FO0001)
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