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Assessment of Large Early Release Frequency
in Full Power Operation of CANDU Plants
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Abstract

It is necessary to satisfy both safety and economics at the same time in operating
nuclear power plants. In order to enhance operational and regulatory efficiency of
nuclear power plants, USNRC has issued related regulatory guidelines. Domestic
nuclear institutes and industries have also performed the researches on risk-informed
applications/regulations. In this study, large early release frequency was assessed in
full-power operation of CANDU plants. The assessment result showed that the large
early release frequency of CANDU plants is 3.25 x 10 //yr.
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E 1 F8% B4 4% (352 94 LERP)
no event mean f-v mw raw pd

1|{IE-SGTR 1.00E-03 0.3172 1.4645 317.85 0.0001

2|13614MSSV-&CCF-FC 2.69E-04 0.2716 1.3728 1010.29 0.0003

3{IE-TA 9.72E-02 0.23 1.2988 3.14 0

4|2160HV9-————--— ZH 5.88E-02 0.2033 1.2552 4.25 0

5/OMRS1 2.13E-01 0.1875 1.2307 1.69 0

6|3461PV7--&VGCCFC 2.68E-03 0.1116 1.1257 42.56 0

7|OR-PHT-D 5.00E-01 0.0961 1.1063 1.1 0

8|[E-SW 1.08E-01 0.0918 1.101 1.76 0

9(7314PV190!CCF2FO 4.07E-04 0.0884 1.097 218.22 0.0001
10|IE-DCC 3.50E-01 0.0881 1.0966 1.16 0
11|OEWS2B 9.48E-02 0.0854 1.0934 1.82 0
12|3620-OP-LCV---ZH 6.75E-02 0.0735 1.0793 2.01 0
13|6640-CONFAIL-DCC 9.59E-04 0.0724 1.0781 76.46 0
14|OR-N2-FW 3.30E-02 0.0675 1.0724 2.98 0
15|3461PV41-&VGCCFC 2.68E-03 0.0619 1.0659 24.03 0
16|OMSSV1 1.55E-03 0.0606 1.0645 40.04 0
17|0OR-N2-FW-D 5.00E-01 0.0606 1.0645 1.06 0
18|OEWSI1E 2.87E-01 0.0538 1.0569 1.13 0
19(51043T1--!"TXSBFF 5.28E-04 0.0498 1.0524 95.32 0
20|4323P104-&PHC2FS 1.07E-02 0.0477 1.0501 5.42 0
21|3341TCV12&VGCCFC 3.35E-02 0.0442 1.0463 2.28 0
22|3341TCV11&VGCCFC 3.35E-02 0.0442 1.0463 2.28 0
23|3341PM1--&MVCEFS 1.69E-01 0.0441 1.0461 1.22 0
24|IE-ESCB 4.20E-04 0.0436 1.0455 104.67 0
25(3341PM2--&MVCEFS 1.69E-01 0.043 1.0449 1.21 0
26| OEWS-ECCHX 7.34E-02 0.0427 1.0446 1.54 0
27/ IE-MSL3 2.00E-01 0.0399 1.0415 1.16 0
28|0SD2B-EWI1E 8.46E-02 0.037 1.0385 1.4 0
29|RESCL4 6.20E-01 0.0365 1.0378 1.02 0
30|/IE-CL4 6.60E-02 0.0365 1.0378 1.52 0
31{0CC1 1.20E-02 0.0363 1.0377 3.99 0
32|5561BUYA-!BU1JFF 1.01E-05 0.0336 1.0348 3327.58 0.0011
33(7314PV112!CCF2FO 1.67E-04 0.0332 1.0344 200.07 0.0001
34(7314PV34-!CCF2FO 1.67E-04 0.0332 1.0344 200.07 0.0001
35(7314PV290!CCF2FO 1.67E-04 0.0332 1.0344 200.07 0.0001
36(7314PV910!CCF2FO 1.67E-04 0.0332 1.0344 200.07 0.0001
37|7314PV12-!CCF2FO 1.67E-04 0.0332 1.0344 200.07 0.0001
38|7314PV312!CCF2FO 1.67E-04 0.0332 1.0344 200.07 0.0001
39|5561BUYC-!BU1JFF 1.01E-05 0.0328 1.0339 3246.15 0.0011
40(3341P-ALL&CCF2FS 1.11E-02 0.0323 1.0334 3.88 0
41(3620LV12#&CCF2FO 5.79E-05 0.0312 1.0322 539.95 0.0002
4213620LV34-&CCF2FO 5.79E-05 0.0312 1.0322 539.95 0.0002
43|0SD2C-EW1C 1.82E-03 0.03 1.0309 17.46 0
44/ITE-FWPV 2.06E-01 0.03 1.0309 1.12 0
45|/IE-SL 1.05E-02 0.0287 1.0296 3.71 0
46|OPTHT 1.31E-02 0.0276 1.0284 3.08 0
47(3333PV13-&VYCBFC 3.09E-02 0.0272 1.0279 1.85 0
4815211SG1--&GD3EFS 5.00E-02 0.025 1.0256 1.47 0
49(5211SG2--&GD3EFS 5.00E-02 0.0233 1.0239 1.44 0
50|4323PM104&MHDEFS 5.99E-03 0.0233 1.0238 4.87 0




no value

[ N N

10

11
12
13
14

16

17

18
19
20
21
22

23

24
25
26
27
28
29
30

5.73E-08
1.01E-08
1.01E-08
8.31E-09
8.06E-09

5.61E-09

5.45E-09
2.97TE-09

2.97TE-09

2.97E-09

2.69E-09
2.15E-09
2.06E-09
1.96E-09

1.57E-09

1.57E-09

1.56E-09

1.32E-09
1.30E-09
1.30E-09
1.30E-09
1.17E-09

1.17E-09

1.15E-09
9.13E-10
9.06E-10
9.06E-10
8.42E-10
8.42E-10
8.42E-10

f-v

0.1765
0.0311
0.0311
0.0256
0.0248

0.0173

0.0168
0.0091

0.0091

0.0091

0.0083
0.0066
0.0063
0.006

0.0048

0.0048

0.0048

0.0041
0.004
0.004
0.004
0.0036

0.0036

0.0035
0.0028
0.0028
0.0028
0.0026
0.0026
0.0026

acc

0.1765
0.2076
0.2388
0.2644
0.2892

0.3065

0.3233
0.3324

0.3415

0.3507

0.359

0.3656
0.3719
0.3779

0.3828

0.3876

0.3924

0.3965
0.4005
0.4045
0.4085
0.4121

0.4158

0.4193
0.4221
0.4249
0.4277
0.4303
0.4329
0.4355

2 Ha2wd3
cut sets

3614MSSV -&CCF-FC
5561BUYC-!BU1JFF
5561BUYA-!BU1JFF
3614MSSV -&CCF-FC

2160HV9-——--—- ZH
OMSSV1
3461PV7--&VGCCFC
OR-N2-FW
2160HV9-—---—- ZH
3620-OP-LCV---ZH
2160HV9-—--———- ZH

3620-OP-LCV---ZH
3341PM1--&MVCEFS
3620-OP-LCV---ZH
3341PM2--&MVCEFS
3614MSSV-&CCF-FC
5561555A-!BU1JFF
7314PV190!CCF2FO
3461PV7--&VGCCFC
OR-N2-FW

OEWSI1C

IE-TA

OEWS1C

IE-TA
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