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Burden to Importance Ratio as a Quantitative measure to validate the
RISC-3 SSC in OPTION-2
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Abstract

A Risk-Informed Safety Significance Categorization (RISSC) is to categorize structures,
systems, or components (SSCs) of a Nuclear Power Plant (NPP) into two or more groups,
according to their safety significance using both probabilistic and deterministic insights.
Recently, OPTION-2 (which is an emerging risk—informed paradigm) recommends that SSCs
should be categorized into four groups according to whether they are safety-related or not



as well as their safety significance. With the change of 10 CFR 50, safety-related
components which categorized into low safety significant SSC (RISC-3 SSC) can be
exempted from the existing conservative requirements. Consequently, as OPTION-2
paradigm 1s applied, a validation process focused on the RISC-3 SSC is needed to assure
the categorization results, because most of existing RISSC methods focused on the
categorization of the whole SSCs of NPPs based on importance measures obtained from
probabilistic and deterministic insights. In this work, Burden to Importance Ratio (BIR) is
utilized as a measure for the validation of RISC-3 SSC in OPTION-2. To demonstrate the
usefulness of the proposed approach, the approach is applied to 22 components selected
from 512 In-Service Test (IST) components of Ulchin unit 3. The results of the application
show that the proposed approach is useful for the validation of RISC-3 SSC in OPTION-2.
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Figure 1. Risk Informed Safety Classification (RISC) [1]
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Hurm ber| System | valve N umer “alve Nam e Safehy basic Fv-5in | basic BAW-Sin
1 CC 73 SCS Hx A lnlet W 3 0, O 1.09
2 o 230 RWT To Sl Pp lso W 2 0, D0 4 62
3 9 644 SITOD Out Wy 1 0, 00 1.05
4 CC 105 /G COW Inlet Wy 3 0, a0l 1,01
5 CiC 141 Ch Spray Hae A Inlet W 3 0 ooo7 1,17
E s 35 CNMT Spray Hx—14 Out Wy 2 0ooo7 1,17
7 = 321 HPS| Pp—24 To HL Loop 1 W 2 00070 1,16
g = 03 HPS| Pp—2A To HL Loop 1 W P 0. ooo7 1.16
] =l E51 RS To LPSI Pp-14 Suct W 1 00010 1,26
10 =l 652 BES To LPSI P18 Suct W 1 00016 1.4
11 =l 655 BCS To LPSI Pp 14 Suct W P 0 ooo4 1.08
12 =l =15 RCS To LPSI P16 Suct W 2 0, 0005 1,12
13 =l 57 S5 He- 1A Cut Wy 2 0, 0004 1,09
14 =l [af=ts] SCS Hee 1B Ot W 2 0, 0005 1,12
15 = E7S % Becir Sump A Cut bWy 2 0o0ss 32
1E =l EVE C% Recir Sump B Out Wy 2 0 o097 3.4z
17 = G559 LRSI Pp1ATo Loop 1 150 W P 0. 0004 1.08
18 = 590 LPZl Pp-1ATo Loop 2 150 Wy 2 0, 0005 1,12
19 = 595 SCE He 1A Qut Wy 2 0, 0004 1,08
20 =] G956 SCS Hx- 1B Ot bWy 2 00010 1.4
21 =l 593 HPSI Pp—Z2E Disch W 2 0001z 5. 53
22 =l 599 HPS| Pp—24 Disch W 2 0001z 5 42
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