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Trend Analysis of Breaker Events at United States Nuclear Power Plants
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Abstract From events in overseas nuclear power plants recorded in the nuclear information
database of Institute of Nuclear Safety System, Inc. (INSS), the number of events of electrical
systems during the four years from 2002 to 2005 was extracted and the trend was analyzed. The
results showed that breaker events were the largest in number in all years, and almost all them
occurred in the US.
The breaker events that occurred in US nuclear power plants in 2005 were analyzed by classifying
them by cause of failure and effect on the plant, and by comparing the number of occurrences with
that in Japan. As a result, the main cause of many of the breaker events was improper maintenance
due to poor arrangement of maintenance manuals and human error, as well as aging degradation,
they can be estimated to have been caused by insufficient maintenance control and inspection. The
number of breaker failures per plant per year in our country was lower than that in the US by an
order of magnitude, and there were no failures that led to a plant trip or power reduction. These
facts suggest that our country's maintenance contents of breaker are advantage.

Keywords US nuclear power plant, event, breaker, trend analysis, maintenance
1. 0000 oooooo.
INSSOO, 0000O00000D00000000 2. 0000

obOoooo0o, oobooooooooobooooo

oooboooooboooobooooooboooo
(PWRODO)OOOOOoOoOoOOoOoooOoOooO, O
00ooo®., gooooooooooo @O
Ooo0, jooooo)ooooogo, boboood
oooco, oo, bo, oo(@o)yooo. ooo
obO, INSSOOODOoobooooooooooonog
oooooooo, oooboob, ooboobooo
ggoobobobbbooooa, gooooooo
gooo, boobooboooboooboooooa,

0 (@)ooooooooopooo ooooooooo

21 JUOOgoooobooo

INSSODODODODOoOoDoooooog, 1940000
00000, 00000000 odo (INPO:Institute
of Nuclear Power Operation), OO0 OO0OOO0OO0O
00 (WANO:World Association of Nuclear Operators)
O00000000oDoooooooogn (NRC)
00 Event Notification Report, Licensee Event Report,
20010 0000000000 ASN (Autorite de surete



N=416 N=469 N=489 N=311

100%

m ZDfh
O/\yF—

B A /N—B

m 3EEADG

O HlIl N ER By 8
B BREE

O FEE

m EEH

O ZEES
ORTEE

B R E

o EETRR

90%

80%

70%

60%

50%

40%

30%

20%

0%
#E 2002 2003 2004 2005

01 ODOobobooooooooboooobobob
gbooobo

nucleaire) O MAGNUCO OO O0OOOOO. OO0
O, INOLWANOO OOOOODOOOGOoOoO, 00
000000, 00000ooo0oooooooog
O00O. 00, OONRCO Event Notification Report,
Licensee Event Report, OO ASNO MAGNUCO OO
0000000, 0000000000 ooooo
0000, 0000000000000 0O0o00g
O000o000. 00000, INSOODOooooo
000000000000 200200200500 400
doobooooooboboouoboobooo
o, bdoooboobobouoobn. oobooo

(X=a7I)L
BEHETR
A$95%)

287

ooboooboooboooboi10boobD. 0o
oooooooobooboooooobogooDo
goboooboo, 20500000000 10300
oo, boobooobooooooboobooobo
Ooooo@4o)ooooooooooo.

22 O0O0O0O

20000 00000000000 0000O 40)
oooOobo@oesooi1oooooooooooDO
ooooooo)oo200o. oo@obooo, o
ooooooo, o)oooooooo, bogoo
oboobooe3oonbo, ob42000000, OO0
oooooooooobo, boooboobooDbo
gooood. booooobgoos3spooog, 00
gooooobooooooooo. oo (@o, oo,
oooo, booo, o)yoooooooo, ooo
go3ooo0o, ooobooooobooooooo
ooogd.

23 U0OOOO0bOOoOoobOoOoboon
goooooo

obooooobooobooboboooooooboon
oobooos3pooooo, booooboooooo
ooooooegoboboo. ooobooo, 040000

KEEHFRENTES
N=108

02 20000000000000DO000O0O000O0O0ODOOODO



288

| gnL |

48
519%

03 2000000000000000000DO0O0OO
oooooooooo

04 2005000000000000000DO0OOODO
obobobobooobooooboobo

o, ooooornzwono, ooooooo, ood
gooooobbbo, bbboooooooooo
ooboooboooooooooon.

24 0O0OO0oooog

00000o0oooooooono (NUCIAY® OO
OO0O000o020050 (100d1120)0doooood
(20050 120 7000)000, 20050000 (103
OH)ooo G40)oooooooooooooos
ooo0O. 00, oobooobobooi1o0o00o0000
oobooooboednoO. OOOOOOOODOO
oboboooboil1obo0oooboooboooooDboog
oooooooooboboi10ooob0oo, oboo
oboooboobooboooobo, oooooood
oobooobooobooon.

100 [ N=94 |

90 13 o

70 ogEsL [

60 48 T
. ORSMWEET ||
o

40 B HAIET —

%0 BEFFNYT [

20 24 [

10

0

gs 20000 00000000000b00DbO0Ob

1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

0.91

. F

06 200000001000000000000000

25 OJ0OOO0O0OOoOobOOoOobooboOon
HRN

ooboooobooobobooooboboo 1o
oo0. 0oooooboobOo, oboobooDbo
ogbooboooo, bobgomsuouooogoog
goboooboooboobboooboooboobo
gooooo, ooboooooobooboobo
gooooo. ooboooooobooboobo
ooooooooooobooo, booboooo
oooooooooooboobooboooDoo.
ugo, 0ooO0, oboobooboobooDbo
goooooooooobobo. booboobo
gooooooooobo, boobooobooobo
gooooooooooboooboobooo, 0o
ooooooooogon.



289

U1 bbooboobbooboobbobboon

00 PWRODODO (D) 00000000
0ooon 000000 0oooooo
DO00000 |(O0,00,00030600 | (00, 00, 00)04060
oooo 0000, 00000000 | 100160 (1995000000
000 0oooo 0oo)
0000 00ooo0o 00000 (OO000000)
000000 |00000000000 00, 0000000
0000000000000
g 5[? 000 B S)D 00@O000000 | Qop@oooooooo
00O0000000000)
6.6KV O 0 00010000000 i ——
440V 0 0 00010000000 010 (GE, WO, ABBD)
000000 |00010000000 ooo
Soooooooooggg | 8000000000000
ooooo Dooo. ooooooon |220E0000. 8000
— oooo(@OoO000, 00
. 0oooo)
oooo, 0000000000, 00 |0000000000000
00 0ooooooo. 0oO00. 00, 00000
ooooooooo.

3. oo 000000000000 O000oO0oooo
og.
(0) 0000O000O000O00ooO0oo, 000
ooooooo, 000000000, 000 00

goooooboooobooooo, oobooo
ooboooooooboooobobooobooon
ggooooobooooo. oo, obooboo
goooobo, oooooooobo, oooboo
gboboooboboboboo.

(0) Dooooobooobo, oobooooo
gooobooogvyoh oobooooobo, O
ooooooooobooooooooo, oo
ugodooooooooobooobobobobooboo
ggooooooobobooooobobobobobooo
goooooooooboboobooboobobbbboboo
gooooooooobobooboobobbbobboo
good.

(0) ODOoDOoDOO0DOOoDOoOO0O000000D00
oo, goooooooooboooboooboo
gogooooooooboooooooaa, o
goooooboobbbobbooooog. oo
goooobooboooobooboooboag,

(0)OooO 000, 00000000 OO0OOO00
0oo0oogood (2003)0, INSS Journal Vol.11,
p 79 (2004).

(DYoo O, 0000 DODOODO0OO00O00000
OO0Oo0Oooogoaon, IAC (International Access
Corporation) (2005).

(O)ooooOooOooOo, booOooOooOoooo
0000, http/iwww.nucia.jp/ (20050 120 70
0o).



