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4.4 WHIEHEH

(BETA FHFE [2.4 WEEH])
HEAF RERICB W TEEEBEMRKENRE SN TWD Z & 2R T 5, BARRZRHE
H. HIEHOEOHEHEEZER LIRS, (BE-1)

7 1 HEAF SRBROHIETE B %
I E B H HIE B WE 71k
TR =k ORT —7 Zx)VX | BELOBIROWEE & 5LikT
—ZFtHT 5, Do

(2%-1) ZTOMORIEEH

KAA RO CTH 5, HHTEE OHEWIREFE ORFHIH NS B O TRV,
HEAF 3RBRIZISWN T, KK DFEEE L RIRFICIER OB LRI 258 12iE. & 1 ORE
HE OIEH>, HEAF Z3EMCitiE 3 5720, BAAEE BH O B s (N\UREG/CR-6850 (2 HLAE
S5 201 (BB FECIE 1. b, AifrE & OMiliE T 0. 9m B 727 (6% B /1))
DS % & e S PTG 2 5 %LTMmﬁé ). BRENITE T, B
OFERE (B X, EMmROEER) . mERE (F 21X, EXBNO LT R OERES O
iﬁﬂ\%@ﬁ\%ﬁ@ﬁﬁﬁ\ﬁ%ﬁﬁf7%%kﬁﬁx7:;é@@£@7—&
RIS L TWD Z EMEE LUy,

HEAF 3BRIZIVCTIE, 4.3 HEAF RBRICHW A BRI 1IR3 e (CT) XX
syifigs (Sh) Tk VEWREEAZREL, dtasfEEsR (V12) 12XV EEEIE & HE
LTWb,

T =7 2N X =D L EVMEOFIZHEH LR BRICOWTER 4.4.1 1TF &,
iE LBtk OVE ﬁ%%ﬂ441~!444:ﬁ# BRI OWTIE, 7T—72
JREDRAER, HEMBIZ L DERET MDD 5 (X 4. 4. 1~X 4. 4. 4AOSH) 23,
IREfRE & & B @m@ﬁaﬁm TVMEE 72> TV D (X 4.4 1~ 4.4. 4@ ),
BIEEBIZOWTIE, 7 —7HEBICL2EERETHY, ZMHEFHE*T W/C KO
M/C(D/G) : %) 1.3kV, P/C: %y 0.5kV, MCC: #J 0.7kV fFRETHZE L TW1D (K 4. 4.1~
4. 4. 4QZR), TNOHEBELERORE (7T —27 /30U —) &7 — 7 EOMKGE R T
oL, 7—7xx ¥ —%2HH LTS (4.8 7T—7 X VX—3tH] BH),

Fio, FEIA RO [(BE-1) ZOMORERE ] IR S LT 2 BEXRE A

DEFEHR e NVEXHENIE S ORIE e & NS EEE S A T2 8 2 Bl % % 3206 L <
W5,

HEAF RBRFEFOWEIEHIZOWT, #£4.4.2 127,

Atk 7T—7 23 F—ORMBITI=AHEFHEZ W5 Z &b, =MHEFHEZ B,
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BB B (55]
T smmmom e | S m T T
T RLF—
M/C 8.0kV 40.0k A 25. 3MJ 4.4.1 5-3*
P/C 504V 45.0k A 18. 9MJ 4.4.2 7-5*
MCC 504V 45.0k A 4. 49M]J 4.4.3 10-3*
M/C(D/G) 6. 9kV 5kA 16. 6MJ 4.4.4 9-2*
HERL ¥ ¢ KEDBRAE LW KD T — 7 T3 )L X— 5345 5 117= HEAF 7B
7% 4. 4. 2 HEAF RBREFOH|ETH B
Rk M EE H
M/C BIEWTE, BIE, |XEENET), md#ED A 712X 58EiRY
b/ BTG, BIEE, BXANET, %ﬁﬁ%ﬂI@’meﬁ, IR A Z
< & 2 B
uee %JWEHF&, BUIE, BRI, EXEEEOBER, mEED X Z
< & 2 B
M/C %JWEHF&, B TE, BRI, EXEEEOBER, mEED X7
(D/G) YT 7324
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4.5 T — 7 B DIETTE

(BETA PR [2.5 7T — 7 EORAETIE] )

T — 7 B A A SE DR, BRI O RO Z BRI KL OBCER T HEM STV
5L wBMERT D, 7 — 7 B, IEEE C37.20. 7-2007 %235 & | RERICEE NS4

EUAYY T LT, 2.2 D 2.4 ORBRSM CREZHE L AERE S TRES
HTWDZ & EMRET D,

BRMEOBEW I OZ B OBBEMTT — 7 HELE2RESETHRBREEKL T\ 5D
(¥ 4.5. 1~ 4.5. 4 ZI), 723, MCCIZOWTIX, g OBLEM CT7 — 7 KEE %
ST E, UEWERIC L - T 0.1 LT TEl S, FETA NICES Y]
IZHEAF RPN TE TV D LD LTSN D Z Ennd, BB TT — 7 iEasRESE
TRBRILFEN LT 7wy,
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4. 5. 4 JEETEF O RS E T M/C(D/G) 7R IRF)

TA XY 270%, EAO. 5mm OHIFEM/C L IM/C(D/G) 11 A#KY, P/C JTIMCC:8 A
W) ZEY, REBRERABET D Z & CHERITEINE E 7o, $ift0BEILLLT O EEE
Bk % 2B TRE LTz,

« M/C KO'M/C(D/G) + + « JEM-1425(2011), TEC62271-200(2011)

« P/C e OYMCC « « « TEC/TR61641 (2008)

5231 SRR
SIEOBEBRR BB 2 REIHT)
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« TEEE (37.20. 7-2007 DO$ ¥k
5.3 Arc initiation
For equipment defined by IEEE Std C37.20.1-2002: The arc shall be initiated

by means of a metal wire 2.6mm 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.b5mm in diameter

or 24 AWG.

TEEE €37.20. 1-2002 (Low—voltage switchgear AC254V~635V) CEFZ I TV A4k
BICEALT, 7—2Z13E 2. 6mn X% 10AWG D& BRI X - TRILS R T2
DRV,

TEEE C37.20.2-1999 (metal—clad switchgear AC 5kV~35kV) CEFZ I TV A4k
BIZBI LT, 7—ZIXEA 0.5mm X 24AWG D& BARIC L » TRILES AT i
SN

- JEM-1425 (2011) Dk
T— 70X, EAK 0. 5mm DO BB K o THE GHOFEROS AL, —H &8
E DR TRIT 2 Z EAEE LY,

- TEC62271-200(2011) D HH:

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

a metal wire of about 0.5mm in diameter * < -
(7—71%, EAK 0. bmm DA BRI K - TSR L 72 52 COMMB TEIMd 5
LoET D, )

- TEC/TR61641 (2008) Dk FE

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 phase.

(BRIIRR T & o TREERE R 2 I EIRRE Tt 2 2 & IC & b, s Tunen
FFICT — 27 Z Ml SE 5, )

With regard to the test current, the sizes of the copper ighition wire given
in Tablel should be used.

(REFEFICE L TIE, R ISR SO I A XN+ ~E, )
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Tablel-Sizes of the copper 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

(3¢P/C OFRBEREFRIT 45kA 72D T, RO K 1L 1. 5mm® & 725, EAL 0. 5mm O
WMEFEA L7Z5A, L om® 2T 272028 ARD L LTW5H,

(0.5X0.5X 1 +4X8 AK=1.5Tmm*))
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4.6 T — 7 JE OB

(BETA FHFE [2.6 7 — 7 EOMKEIRER] )

T — 7 TR O ] A2 B E T D BRI, BTN TREISME M L T Dk O E Iy
WazikEz, AELTE7 2 R LX—DENPELND L), RESHTWHZ L%
a8 %, F7-. HEAF RBRIC L VB ONTEEBREIE O, 7 — 7 B ORI 2
RKOTNDZ & 2fERT D,

T — 7 B ORI DWW TIE, IEFTI3EEATE 2 5 CTHEM L T 50k
MEERR O REOREMEBER 12T — 7 2RV X —OFEKE (HELT 57—/ T
FNX—) PEOT =7 X VX =03 5015 X5, BT — 7 IOk R
ERELTND (F4.6.12H),

£72, HEAF RBR TR ONICBERREIEN G, “MEHESHME L TW D HET —27
HOBOMFERR (1) &L TRH TS (B4.4. 1~ 4. 4.4 B10).
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= N ¥
#¢ 4. 6. 1 HEAF BRGAF K OV 2R (1/2)
7 — 7 FCEB Ok AL T 57—
R | R IR5fH (sec) R TARLF— [55]
T P - T=rxZx | T=7K - I
$H AU WO DOFHIAFE L ) gyt (ZINF )58 GELRE
S J — ) P . -
[ R it RREAH A AT 2 SO RERE 5
H K AE) (M)
M/C AR 6. 9kV 18. 9kA 0.1 0.103 3.09 1 24 -1
@®
0.3 0. 302 8.17 fiis 1-2
0.5 0. 527 12.9 4t 2-1
0.5 0. 526 10. 4 4 2-2
1.0 1.23 24.7 fiis 3-1
1.0 1.23 20.3 i 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 fid 4-2
R EIN 8. 0kV 40. OkA 0.2 0.22 12.8 1 5-1
&)
0.2 0.21 8.68 3 5-2
0.6 0.63 25.3 4 5-3
p/C RIS 504V 45kA 0.9 0.20 9.49 4z 17 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 6-4
BRI 1.3 0.43 5.76 7-1
@
1.3 0. 06 0.88 7-2
1.3 0.02 0.34 7-3
1.3 1.32 18.5 -4
1.4 1.43 18.9 b3 -5
AR 1.3 1.32 17.4 1 8-1
®
1.3 1.32 17.3 fiis 8-2
1.4 1.44 18.7 fiis 8-3
MCC FRERIA 504V 45kA 0.1 0.06 0.9 4 4 10-1
®
0.5 0.52 7.56 H 10-2
0.3 0.32 4.49 4 10-3
0.21 0.07 1.02 e 11-1
0.28 0.15 2.24 i3 11-2
0.28 0.05 0.08 i3 11-3
0.28 0.28 3.94 b 11-4

: KRNI LT R/ N DT — 7 R X —
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3% 4. 6.1 HEAF 3RBR S0 K OGBS 5 (2/2)

T — 7 AR ORkGE i+ 57 —2
et )| RERY) RER] (sec) R TRILF — [2%]
i . T = TF 7=k s N
bl AU WooF) H o) L ) gyt W T- )38 FERT &
Al AT AN | A | N 52 Bigo RIRE S
e KAE) (M)
M/C FRER A 6. 9kV 5kA 2 65 2 69 14.7 15 14 9-1
(D/6) @
3. 00 3.05 16.6 e 9-2
6.10 6.27 32.3 H 9-3
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4.7 HEAF 358k D FEliti

(AT A Rik#r: [2.7 HEAF
HEAF #BRIE 2.1 TBE L-BESBEEZHWTERSNTWD Z L 2MHRT 5, 1o
BEXOEREE LT2.2 TRELIZMESHNONTWD Z & 2T 5, F£72. HEAF
TESELY BZEMCTHUEINTND Z EE2HERTH, S
ST, T—7 BBOMGIHEM 2L S8, 7T—27 KERNBETIHAE LRVEA
D, ENENDT — 7 JHEOMKGERE NGO TS Z & 2T 5,

BRI O R M OV i E

AR D

Fhti] )

HEAF #BRIT, T4.1 BRUEOZRE] I CRE LIZERMEZ W L7,
HEAF REROWIMOEER NVEFRME LT 4.2 EHEERO BEM] (T TRELEZ
i FOC, BUF Ol 0 B £ L7z,
£ 4.7.1 B PRBFFERT HEAF GRS 5 (M/C o —1451)
MR/ EEERE - N7/ RREREET—7—%
REREIT Bk NEES
HE i AC %y am | T | &7 :
PRl R |mm|mm| B | | R Do | B e | T caar | e | mocom| 2 Rt
(kV) (kA) E5hiE (kA) fioE (deg) (s) (MW) (MJ) & | (kPa) e
(kA) (kA-s)
RE—H#s N0
R 86.6 420 356 7.23 318 (M10 /LR 3 TR
- e PR A
A1 BB &1Lk < _
s | veB=# | 825 | s | 79 | 428 | 362 769 | 267 | 022 | 157 | 128 | BH—7| 893 | 90 .{(ﬁz’g’g}:"‘zﬁmmwﬂ
s+ 9 WVE e
FHREL VOB 20TV
T | 759 | 416 | 363 770 | 267 2 fstn
JRBERERE AT
cRIREH
R [ 941 | 419 | 353 718 | 318 (M10 511 M )
A% TEE BT - 1 BE P i
s2 | veBspy [ 824 | s | 777 | 429 | 367 | 735 | 267 | 021 | 849 | 868 |7 | 589 | 86 | -EFETFREW
A-3FER 9 VE FHRE L VOB EOE IR
T | 788 | 422 | 364 | 774 | 267 2 B
JRBERkE
~RIREH
R | 940 | 422 | 294 190 | 318 (M10 /L b 2 EFRE)
) TR #&D L - 1f B P i
s3|| ve=m [ 823 | s | 763 | 427 | 309 193 | 266 [0.63| 874 | 253 |BvCeB| 625 | 145 |-FEifi FREK
H—3FNER O WE FHREL VOB Z2OHEIVR
2 BB
T | 803 | 420 | 301 197 | 266
- JRBEREREE
i &

1) EEREELVREL-(E(2EH)
3) PIBEE /) B RES, @ AR 26 D B KIEICE T2 £ TORERM (100Hz Om— 327 4 )V 2 —Z 8 )
4) £TO VCB #AKIE
5) % 1 LB VOB ZBR<fthod VOB #AKRE
6) 8% ] TBt VCB D7 VCB BARE (3% 1 L33 1 OO R % GI)

2) FETEHTEIE (S-T 1) 2L HEL L 7-fIHR A

C . ks LBk DT — 27 = 5L ¥ —23 3 5 17 HEAF 3Kk
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7 4.7.2 FIHIAFSERT HEAF

ARG R (P/C D —151)

FHE/BERFHEY BEEBXBOHBRBRIWT—2—RK 2/

AR o ALES
y A5 i we |, [ACARS ER| L | B2 G
el BE [mEe{mw| RE s | R oy | By | T | e o] 25, Ee
. v KAy | FEBE| TCOF | RO P O | vy | D | BT | (Pa) T
(kA) (kA-s) | ‘98 ;
T4—5 KO R 60.2 373 245 384 133 F—=F - BB T
. L ~E
4|, (Eim soa | s | 608 380 | 309 | 419 | 87 |132] 253 | 185 ?; 168 | 471 Eg%ﬁlg ”’;{;{“ﬁ?
— T T | 511 290 | 289 | 326 | & i BT —2 4 L
T4—TRP R 62.2 38.7 328 437 133 T4—H « BABERER R
R ;s o b iy FER
=] [ (‘th 504 | S | 656 382 | 373 46.5 89 | 143 203 | 189 %E; 127 | 4.04 fgé’,ﬁl‘”‘)"k’;"‘m’fg
R T D T | 473 313 256 355 89 Ef WT — 7 5 Y 1EwT
W =

1) REMEIL LRS-l (B 50

2) REFEEC (S-TH) & LUk 72 (V AR
3) AR S EAS BT AL ECKIEZ 2D ETOWR] (100Hz Dri—s3S27 L8 —%0 M)
) T4—HHEO FEEACBLZESHEM T ACB A, 74— ¥ 0 LB ACB L Z8EM M Bz ACB Bl i
5) 74— HUEP B ACB LB M R ACB A, 74— ¥ P - FEEACB LB% M FE ACB B

C . ke LB RD T — 27 5L ¥ —233 5 17 HEAF 3R

= 4.7.3 B RMFSERT HEAR

HBRERFMT 5% (/2

PSR, S, '
R 7-4 : 2017/8/8, 32C, 54%
& 7-5 : 2017/8/10, 30C, 64%

BRI (MCC o> —4i))

SREE : 34~40 °C, BFE : 50~58 %

RBER Rk PELE S
N o HE £7<) -
e FEN I=FN g ik | ACKRZO | A TP | sl @ E g
w5 mm | T | 2P e | | guma | T | - | SR EE RO g ol
kA) |- U{ A) (kA) (kA-s) (deg) (MW) (ms)
= R | 474 | 290 | 141 1.55 143 '%-50%1 ;giéyjsﬁ)&
z CE@E :
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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 vears 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 (CRIEPI) serves utili-
ties by providing safety- , and reliability-related mformation on operation and maintenance of the nuclear 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 request of the utilities m 1988. As a
result, we estimated the hourly-failure rates of 47 component types and the demand-failure rates of 15 component types.
The set of domestic component reliability data from 1982 to 1991 for 34 L WRs has been evaluated by a group of PSA experts
i 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 calculated by our re-estimation on 49 Japanese L WRs from 1982
to 1997.
(Nuclear Infomation Center. Rep.No. PO0001)
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