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4.5 T — 7 EDIREIE

GRETA MR (2.5 77— 27 B0 RAFHIE]D

T — 7 B AL S LR, BEREOMEW RO BM L OELEMCEMBINTWD Z & &

Wd 5, 7— 7 kkElE, TEEE C37.20.7-2007 Z52HS%, RRUCEEREE&EEZ VAP T L2

%, 2.2700 2.4 OFBRGEMCRERZIE L MK ST TRESETND Z L 2HERT 5.
BRI DWW &R O B OELEM C7 — 7 B Z R E ST TREEZ EE L T\ 5, (X 4-
9~[X 4-12 /) 75, MCCIZOWTIE, EW#sOBLEM CTT — 7 EL B ESETHE, M4
ZIEWTERIC L > T 0.1 PLAT Cillilr S, 5BAE N A NIZEDE @MU HEAF X3RN T&E T 5

LOLHIE SN S Lnh, EENTT — 7 Bl R S CRRIEER L TR,
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T EORBMISEO M

X 4-12 W OBAEERT (M/C(D/G) 5RERRF)

TAX Y 70, B0 5mm OFFR M/C: 1 A#RY, P/C, MCC: 8 RK#RV) #iEV, HBrE
MEEETH I L THENRIMS W72, SROREITLL T OEBEBEZ2ZI2RE LT,

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

- P/C, MCC -+ - + IEC/TR61641(2008)

|

FMER D EX BRI (BT 25 2 R8I 3mF)

- IEEE €37.20.7-2007 O

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
2.6 mm in diameter or 10 AWG.

For equipment defined by IEEE Std C37.20.2-1999 and IEEE Std €37.20.3-2001: The arc shall be initiated
by means of a metal wire 0.5 mm in diameter or 24 AWG.

IEEE C37.20.1-2002 (Low-voltage switchgear AC254V~635V) TEFHE I TV AIEE|C
BAL T, 7—ZIXEE 2. 6mm X T 10AWG DRI X - THINI i hud7e 57200,

IEEE C37.20.2-1999 (metal-clad switchgear AC5kV~35kV) TERIN TCWAEEEIZH
LC, 7—Z1ZEF0. 5mm I 24AWG DA RARIC X > TRINS 2 uE e 5720,
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« JEM—-1425(2011) O
T —270%, EEK 0. bmm D4 EARIZ X o THIR] (B ERE(R DAL, —HH & B & Dff)
THEIMNTAZ ENEFE LY,

- TEC62271-200 (2011) D F

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

wire of about O.b5mm in diameter---
(7 —271%, BEEK 0. 5mm O BHRIZ L > TREISR L7252 2 TOMBCTRINT S H D &
T 2,)

+ IEC /TR61641 (2008) D #:

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 & > TSR 2 SRR TRt 5 Z & IC &, B S TO 2R WHREIC T
— 7z RS ED,)
With regard to the test current, the sizes of the copper ignition wire given in
Tablel should be used
GRBRERICEA LTI, R1LIIRINDHRO YA X2+~ &)

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 OFRBRFENCIL 45kA 72D T, SO K S 1. 5mm* & 725, [EAE 0. bmm OFAKR A fli
H L7546, 1.omm? ZiERT D722 8 AN & LT 5,
(0.5X0.5X £ =4X8A=1.57Tmm?))
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4.6 7 — 7 A OMKERFH]

(FEEHTA P [2.6 7 — 7 B ORI

T — 7 R ORI A B E T HBRICIEL, TN CTEBRICHER LW Dk O % EIRF] 2 15 F
zqE@k#é?waiﬁw%ﬂ@mﬁ%%méio,mﬁénfwé & ZffEs ¥ 5, £72, HEAF
AR K VGO N EBEEREIEND, 7 — 7 HEORKGR# Z KD TnD Z & 2R T 5,

T — 7 R OREBERERIC DU TUE, FRIRXIP R )R E AT 6 S M L T 2 RFERKE
BORNFHBORCEMEEREZ -7 — 7 2 XNV F—DKKE (AL 57— =R L¥—) L
FOT = X NF =3 GEOND K5, BEMICT — 7 EOMGR AR E L T\ D, (F
4-18 ZR)

F 72, HEAF #BR T8 DN BIEERIE) O, “ARERE K L T\ b & 7 — 7 i ok
FEHEM (1) ELTROTWD, (K 4-5~[X 4-8 BH)
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7 4-18  HEAF 5UBR S L ORI 2R (1/2)

T =7 ED y Y AfRey 57— (%]

- Ao | oo | AR (sec) R . EALE— B
figH | B e | EE | e T AL F— e sié CRIAIR T | o
FRBE | FEEm | aoEE | FEE ) i BT 6 S0 RS

S KA (M)

M/C | FRBRIR 6. 9kV 18. 9 kA 0.1 0. 103 3.09 fiis 20. 7 1-1

©) 0.3 0. 302 8.17 4 1-2

0.5 0.527 12.9 4 2-1

0.5 0.526 10. 4 4 2-2

1.0 1.23 24.7 4 3-1

1.0 1.23 20.3 pl3 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 4 4-2

BRIA | 8.0 kV | 40.0kA 0.2 0.22 12.8 4 5-1

@) 0.2 0.21 8. 68 fus 5-2

0.6 0.63 25.3 pl3 5-3

P/C | FRERIK 504V 45kA 0.2 0. 20 2.49 flis 15.4 6-1

® 0.5 0.51 6.34 4 6-2

1.5 1.53 19.8 H 6-3

1.0 0.18 2.91 S 6-4

BRI 1.3 0.43 5.76 p3 7-1

@ 1.3 0. 06 0. 88 4 7-2

1.3 0.02 0.34 p3 7-3

1.3 1.32 18.5 p3 -4

1.4 1.43 18.9 S 7-5

ARER K 1.3 1.32 17.4 4 8-1

® 1.3 1.32 17.3 1 8-2

1.4 1. 44 18.7 fls 8-3

MCC | FABRIK 504V 45kA 0.1 0. 06 0.9 b3 4.3 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 fls 11-1

0.28 0.15 2.24 4 11-2

0.28 0. 05 0. 80 4 11-3

0.28 0.28 3.94 4 11-4
O knmbELimfhor—s =xrE— 1 x$ms4LavRERDT — 7 Z X —
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7 4-18  HEAF 3Bk S e OB 5L (2/2)

T =7 ED AL+ 57—2 (%]
- stmmo | s | MR (seo) (A R = A
RREH | ASUR _ o | 2reE | mm | T RIE | EWARRENT | e o
EIGICEER VAl & it X B H FEHNE ) 4 W 6 D AR\ &2
BRI M)
M/C BRI 6. 9kV 5kA 2.65 2. 69 14.7 fia 14. 89 9-1
(D/G) @ 3. 00 3.05 16.6 4 9-2
6.10 6.27 32.3 H 9-3
[ kssmpl Lo 7 —2 23 L% — [ ksmmEL2nmkO 7 — 27 T3 L ¥ —
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4.7 HEAF

BN AR

(BAEHTA Rk [2.7 HEAF
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WEE L T2 2 CTRELIZMENHWOENTWS Z L 2R T 5, 72, HEAF

HEAF

S, T KEBRET DY

ABR D Efi])

uﬁ%ﬁﬁﬁ@ }—&U {}IL
EITESELY ZEMTRE SN TND Z L2HRT D, S BT, 7T — 7 BHEOKR K 2 21k
EELRWGAED, ZNENOT — 7 EOMKERFF 2315 5T

D L MR T D,
HEAF 3BT, T4.1 FEXMROEE) IS TEE LB Z W TE” LT,
HEAF SRR O Y OBE L OFEFE S LT 4.2 FEERO BEE) 12 TRE LEE v
T, LT oY iR a Ik L7z,
#4-19 B YLRSEAT HEAF 3B R (M/C o — 1)
ME/mEERE - AE 7 -V HBRBRFMT—2 K
AIER A WiEEA
s : = s o7
| ma | S| o | | e |ACH| g [ S0 ET ] s -
e |EIE O RS R | s | wlf T w2 B TS P PN ¥ 2R IS
k=2 I (V) P i EiE Fhfi sl fifR 2 @ | 7 o @i | (Pa) BRyfig #
(kA) (kA) (kA) (kA- 9 (deg) (MW) (ms)
AT
R 86.6 42,0 35.6 723 318 (MLO0 /L 3 ARk
w1 1 I [ B e
BT LB EINE U
51| veB = |25 | s | m9 | 428 | w62 | 7e0 | 267 |0z | 157 | 128 | By | se3 | oo | (SN 2SI
e - U
== = RS VOB SO {HEIDIR
T | e | 416 | 363 | 770 | 27 2HcsN
PRIk
_ RN
R | o1 | 419 | 33 | 718 | 318 e —
BT MIF A TR
52 | VeB=w | 824 | 8 | 777 | 429 | 367 | 735 | 267 | 021 | 849 | 868 | B | 589 | 86 | @ FEAH
-3 VE RHRZE L VOB E O LI01
T | 788 | 422 | 884 | 771 | 267 ?HJ’ i
R | 910 | 422 | 204 | 190 | 318 (MI0 7k 2 B REER)
40 I e D E G {ialTiichiels
53| VCB=w | 823 | S | 763 | 427 | 500 | 193 | 265 | 063 | 874 | 253 | RVCB| 625 | 145 |- PR
B3R O WE RHREE VCB EO{E0iR
T | 803 | 420 | s01 | 197 | 266 i
=
D SRR IE LR (S5 (H) 2) FETEHETEIL (ST ) & 2L HE L L= fr A A

6)

3) BT A7 L B8 sl A b S R KA 7R S T ORER] (100Hz 11—/ S A7 4 )V 52— 258 )
4) =T VOB & ARTHE
5) 2 1 |2 VCB &< thed VOB £ A EE

J F B VCB 02 7x VOB £ AHRTE (i T4 Jooffon FERZ B

C . kssmma Laviikn T — 2 =3 15— 338 b HEAF 3B
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% 4-20 BT YCHFZEET HEAF 3B AE 5 (P/C O —1)

EHE/AEUETHN EEBRBOABRBRFET -4 -8 /2

Al P HEE A
e . . Lo |ACHG |, | | | RTes .
ol , Sk G Vo | N Ve | 7 e | ome | ok | BUE BRI
biiny ifr ) e ) S A kA 2 ® |0 07— o | e | kPa I 3
(kA) (kA) (kA-s) (deg) (MW) (ms)
T4 O R | 602 245 38.4 133 E e - BT
I # . e Bl
7-4 AC-E;(LF’\] 504 | S | 608 30.9 41.9 87 | 132 | 253 | 185 ”ﬁ; 1.68 | 471 fg%ﬁim;ﬁﬁ?
-1 54 # 3 4 RV LUK i
—Edl T | 511 | 290 [ 289 | 326 87 Eifi BT 1 ¥
T AP R | 622 38.7 328 43.7 133 T - PRl
=1 N rg ; p | 504 [ S | 656 | 32 | 373 46.5 89 | 143 | 203 | 189 ’ﬁz 127 | 404 'fq’:@@;"j&a‘“ﬁ}:f
— Pl 9 T | 473 | 313 | 256 355 89 i BT 2 O
i &

1) SETEREEIE LR L /-t (&£ H) 2) FEFEATEIT (S-T ) A B HEL L i=(ifl A

3) PIEE A EREA, @R dah O AR 2 E TORER] (100Hz 0 —s 327 0L 7 — 558 )
4) 750 FEEACB LA M B ACB IR A, 74— 0 kB ACB L
5) 744 P FEY ACB &2 M M HEE ACB YA, 74— 4l Prp TE: ACB L5

C . kssmsE LRk D7 — 2 T 5L 8 5 7= HEAF 3

5

M [FE¥ ACB [l
# M T E: ACB Bk

PUBRTEN A, W, AT
B 74 : 2017/8/8, 32°C, 54%
B 7-5 1 2017/8/10, 30T, 64%

#4-21 TP UL SR AT HEAF 3RBRAS 5 (MCC o> —14)

AEERAET 2K (/D

GREE : 34~40 °C. JBEE : 50~58 %

ABRE B PES
O S gx | P ge |acwso | ga | BE| GO, |27 %
gy B mE e | RN | g | R BN e | 77 pea | mE | okl i &
&5 fHiFT o) T E EhiE J2hil | RERI R IE | fiofd 2 ® | 7 o) | | ) ]
kA) |7 A)'* (kA) (kA-s) | (deg) (MW) (ms)
R | 474 | 200 | 141 155 143 *0.065 TN
%z - EEEH m RSB B
2 e[ s | s46 | 309 | 150 1.66 84 w7 KSR AL
0-1| Soen 507 006 | 303 | 090 | T | 260 | 300 | U0
— kAl T | 425 | 261 | 938 137 84 =7 ANERTL. 5 B R
MCCB — Rl E
R | 532 | 239 | 214 | 119 | 128 * IET S TR SR A
"y ckFEORBER D
7TERH S 62.8 23.7 20.6 10.61 69 By SEERED G 745 105
102 | MCCB 225k | 515 052 | 280 | 756 | T | 195 | 242 | Tilk
LR +1~7 Ex B MCCB — k{8l
ot T | 503 | 216 | 208 10.22 69 b R
- FEE RO TEANESE
"z R | 428 | 210 | 237 6.46 140  TE I &7 E e
4E:H N o a7 K SEDFEAEAL
103| McCBa=sb | 515 | S | 420 | 245 | 210 62 8 |32 | 231 | 449 Tm | 167 | 282 [-4BE MCCB—diy
LEER OB 3 82 —
sy T | 373 | 216 | 235 5.03 Ao O
i =

1) BEHEELVRELE (BEHE)
2) RTERETEIE (S-T #H) A EHEL L= (i A

3) WERNE A L RED, S—HOBEMESLRREICET 5 ETORRE (500 Hz Dr— A7 (L F—% 8 )
4) ABE 5 10-1 TEMLAE Z 2/ 0, BESE Ul OREME A EES S, feds, S B RO MCCB =y b GHR AR T2 58 220 T, fEEICiE

FEESELIO IO,

C1 . kssmsst L kDT — 2 = 3 L% — 35 & 7= HEAR 38
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== = =5 N
% 4-22  E P RAFZERT HEAF BRBRAE . (M/C(D/G) D>—141)
ABEERAET——E
B 20~23°C, A : 78~84%
SR i NI ]
U ao | L, Wi | 2 | T T
PRI OEL o | N | gy | R ) ACTRIYD | BN | e | TS| | | A | B e
= {2 7 av) T Pl e T K] Rl Il VS oot B T R
®A) |7 A;" kA) | (kAws) | (dew (MW) (kPa) | (ms)
s R | 117 | 682 | 432 12.54 164 74—
Y o KOS
91 | epapy | 696 | S [ 102 | 677 | 395 12.43 93 |29 | 172 | 147 | TP | 424 | 833 |-®AEHO VOB L
o 24 i_: r ,jf‘ .
A v T 10.8 6.62 3.88 12.11 93 E fi il
— , R | 116 | 702 | 416 13.98 164 .
TN g CKIDRAR L
9.2 o 697 | s | 103 | 679 | 416 13.87 91 | 305 | 149 | 166 "W | 298 | 824 | - FANGEAHTO VOB L
VCB éw 5 INTTE
Rt - iR L
— A T | 107 | 663 | 375 13.34 91 IE FHER B
KB DIEEDD
FEHE U i I A A I M 2% - BB > 44 53T
FE¥ . . o U HKIH BB b5,
93 | yepapy | 696 | S [ 991 [ 67 | 28 24.05 o5 | 627 | 144 | 323 | o | 270 [ ear | G e
R 9 IE1fi N F) A5
T | 111 | 666 | 2385 2267 95 T L.
fiii %

1) ST LY B L (B )

4) 74— BV EB VOB L2
5) 74 —4 i W _LEE VCB &

2) F TG (S-T #H) & HL e L Lo i1
3) R A L S8 . AR @B A Sl A5 £ TORFHE (S00HZ 0Dt —/ A7 4L 7 — A )

Bt U FBE VCB#RA, 74— 5l V F Bt i
it U TEE VCB A, 74— il W TEBL VCB % B

6) Ak U FEE VOB IR A SR U L7 r— 5 i W OBk RH A — 57 Wl ds\ - BIl

C: kssmmt LAavgEAkD T — 7 =3 L — 338 b HEAF 8k

F7o, a1~ 4-41Z-F L0, HEAF

DOFELEFE (P Vr2) KOEREE (KH o CT Xix Sh) THIE L TWb,
HZ, F4-18 |\ Z/Rr7T@Y, M/C, P/C, MCC xTXM/C(D/G) DENZEIITK LT, 7T —27 k5
NRAETIHHEE LRWEAD, FNENDOT —7 EOHMKGIRFE A S LN TV D,

56

BRI OB E e OVE UL, AL Y bz BN

299



4.8 T —J TR NLFX—DFHE

(FETA FHFE [2.8 7— 27 =3 LX—0EHE])
HEAF 3RERICBIT AT — 27 = X— () 1%, 7—27%U— (W) %7 — 7 EOMERERE] (s)
THESLFAEE LTWAZ &L 2RT 5,

HEAF BRERICBIT AT — 7 = VX —|%, T —7 U —% 7 — 7 BRI TS LT
fEE LCky, UUTFoRIcTEHLTWS,

E]_ = fotl Wldt
Ei: ZFHOT7T — 7 =¥ — W, : 77— 80— ty 1 77— 7 S DR

L EWEDREITLED HEAF SRERD T — 7 U —, 77— 7 23 L F—ORHHER M/C, P/C, MCC,
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5. T — 7 KEFEA DA
5.1 7 — 7 KA DM OMEEE
BEICBNTT — 27 KERRETIHBITIL, 7T— 7 MERLEOBE 1SR H%IC B
IZE 0T — 7 KERARNEHR TE D, £, BRBEABOBRRREZNET L2 LI2k-T
b7 — 7 KKOFAEZHERTE D,
T =7 KEGREOFRL T — 7 XX —ORMREZFMT 5 2 LT XY, T— 7 KERRAE
TAHBREDOBLBEEAEDT — 7 TR LX—D LEWMEZRDDHZLENTE 5,

5.2 FHMICHWDMERT —X

(FEETA M [3.2 FHBICAW L MERT —4])

T =7 KKFHMICIE, T X — [J] ROT — 7 EOMGRER [s] 2 W5, 723,
INHOT—=ZIZHOWTIE, BEEOH 5k (FEE B O PEEIT - R BRICR S 220, 128D
KbDOTHDZ Eafgdd o2 &, (Fi-1)

HEAF 3R, |EHHPRIFRITICEFEL CHEmL TV, #BrE I L7z KEHERITIT
ISO/IEC17025(JIS Q 17025) (#% IERERE J O BRFTHE :%#é#&£*$@>a;%¢5ﬁ%
A& LT, AMEIEAN BARBESEREBENS BBRITRE] 2B LTS Z enb, 7
AW T =213, BEEOHHIRBRICESISLDOTH S,

(28] P RFIEITA— L2— L0 P

(https://criepi. denken. or. jp/jp/hptl/quality. html)

R EhrhREAZ PR

WAL A B AR ERR BEEFH 2018 £5 4 28 H

by | ®mEAR | ABEE | ZH88E | 88 | 7R | JOTJLyk | English |

@ Py IFIESAY MM LBRESMEEE

[BICEEEOBEVGBERTIREETACLCLD, FEEOEETED &6, EREE, 5
WTIFHEOREBICSE5T 3] 2, [1SQ 17025 ] BLURNEHAEEAL EIZKJJLEA&.PE%%
NFITI 2 [HEAMRURIESE 2EEE] t:iﬁéutuﬁﬁfﬁ/krmﬁ%‘é& ERT3CEE
2, ERICHEGEEEROELTEESCEE, RBEAHETS.

AENHABFROEEEECY TR, CoREAHOEE, ToEEIECST 3.

1. REEETEYICHREL, RERRICIBDD.

2. RENFEBFROSTOREIC, RENHEANBT=ES.

3. RENHEBAOETOREEN, MERECEEL, 1D, NHBIUFIEEETLTREBETETT
e

4. RF7DAY VAT AOBES SUSER, BoUMCliEtECh2ERT.

5. XFZAY P AT AOBENMES FUENERRE T2, BE 10, RELETD.

6. RENHEBFROSTORES, BEEEEUVF—RENTAIAL FAT LD [REFH] ZE
L, BEEBERITTS.

—RMETEA BAORRHAR
ENEATHER
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5.3 T—27 KENRAELLRNT —7 X)X —0D L & VMHEITSE D S

(BETA YR (3.3 T—27 KEBRRELRNT —7 T AX—0 LEVMEICARSFHE])
BREICBWTT =7 KEPRBEL2WNWT —7 (X —D L EVE (LLFHIZ TLEVWE] &
WO, (ER-3)) ZRODBRTIE, 7T— 7 KKBEOFEL ZDOREOT — 7 =) VF— L ORfR%E
RS 5, L& UWMEDS, HEAF BRBRICI W TT — 27 KRB FAE L e o I B DR RO T — 7 =3 )L
X—lEL72oTNDZEROT =7 KKPEAELIZETOT — 7 =R VFX—fH%Z FEl>T\5D Z
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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 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 (CRIEPI) serves utili-
ties by providing safety- , and reliability-related information 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 in 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 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 calculated by our re-estimation on 49 Japanese LWRs from 1982
to 1997.
(Nuclear Infomation Center, Rep.No. PO0001)
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