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Review Criteria for Reliability from Analysis of LOOP frequency in NPPs
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Abstract - LOOP(Loss of Offsite Power) and SBO(Station Blackout) events have been occurring in nuclear power plants
should be reviewed and be controlled on important electrical equipments by professional engineer to prevent and to safety
improvement from safety assessment and reliability analysis report. LOOP and SBO occasionally happened by internal or
external causes. This paper contained that LOOP frequency in the United States NPPs and in the domestic NPPs have
compared and analyzed data by the past lessons and probabilistic statistics. Additionally will be installed MG(Mobile
Generator) according to the lessons of Fukushima nuclear accident in Japan, which CDF(Core Damage Frequency) and
LOOP frequency have reconsidered. And this paper proposed to reduce reliability criteria using PSA(Probabilistic Safety

Analysis).
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Table 1 Power System Restructure LOOP Event and
Frequency (Before and After)

1986-1996 1997-2004

ftems Category Event S%)a/r Frequency | Event \?(%/r Frequency
Plant 11 877.2 | 331E-02 1 7243 | 2.07E-03

SWYD 23 8772 | 2.68E-02 7 724.3 | 1.04E-02

Operatio | Griq 1| 8772 | L7TIE-03 | 13 | 7243 | 186E-02
Weather 3 877.2 | 3.99E-03 3 7243 | 483E-03

Total 38 - 4.56E-02 24 - 3.59E-02

Plant 14 2785 | 5.21E-02 5 104.7 | 5.25E-02

. SWYD 31 2785 | 1.13E-01 7 104.7 | 7.16E-02
h/lgitgé)e/na Grid 1 2785 | 5.39E-03 2 104.7 | 2.39E-02
e Weather 9 2785 | 3.41E-02 4 104.7 | 4.30E-02

Total 55 - 2.05E-01 18 - 1.91E-01
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total 6 56 12 33 15 26 148 100
Percent 4 38 8 22 10 18 100
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Table 3 LOOP Event in Korea (xsource: Http://opis.kins.re.kr)

No Plant TOI;LIC Occurrence  Causes lﬁ}ﬂ Ne :
1 W1 85.04.19 | #1, #2 T/L trip by CB trip delay 85.04.25
2 K4 86.08.28 | LA destroy, M.Tr 87r by storm 86.09.04
3 K2 87.04.21 | T/L grounding and short 87.04.22
4 K1 87.07.15 | T/L short and cascading by storm 87.07.15
5 K2 87.07.16 | T/L trip and cascading by storm 87.07.17
6 K3 87.07.17 | T/L trip and cascading by storm 87.07.18
7 K4 93.01.17 | PCB trip at SWYD pro’ relay (HE) 93.01.17
8 U2 97.01.01 | T/L short and grounding by storm 97.01.01
9 Ul 01.01.30 | M.Tr B HV overheating 01.02.02
10 Y5 02.11.03 | TBN H vibration and T/L grounding 02.11.05
11 Y6 02.11.03 | #1'T/L trip On Pre-operation 02.11.05
12 W2 04.06.19 | ES close during O/H in SWYD (HE) 04.06.23
13 Y5 06.11.29 | M.Tr SPR mis-operation during O/H 06.11.30
14 K1 08.08.08 | T/L 2lines was lighting at same time 08.08.11
15 W2 09.09.03 | Gen 32r injection for O/H (HE) 09.09.03
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Table 4 LOOP cause classification
Category KR YK WS U] Total
Plant 0 3 1 1 5
Grid 1 0 1 0 2
Weather 5 0 0 1 6
SWYD 1 0 1 0 2
Total 7 3 3 2 15
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Table 5 Power System Restructure LOOP Event and
Frequency (Before and After)

1978.5-2001.4 2001.5-2000.12

Fant | ent | Frequency | Event | 2P| Freauency

KR 6 2445 | 2.453E-01 1 1157 864E-02

YK 0 14.69 - 3 1697 1.76E-01

ws 1 1005 | 991E-02 2 1164 L72E-01

uJ 2 1067 | 187E-02 0 15.43 -

Total 9 5086 | 150E-01 6 5561 1.08E-01
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