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Abstract

In the Risk Informed Decisionmaking Process, risk insights from PSA are
integrated with considerations of traditional deterministic approach and
performance information. The integrated decisionmaking are performed through
the Expert Panel Approach. The paper describes the expert panel process and
results for the Ulchin Unit 4 RI-ISI. For the other risk informed application such
as Maintenance Rule, some advice are given based on the experience of RI-ISI
expert panel. Ulchin Unit 4 RI-ISI expert panel consisted of the experts having
knowledge of PSA, operation & maintenance, safety analysis, NDE inspection,
structural engineering, who are qualified with requirements of procedure of
RI-ISI expert panel. The expert panel can be seen both as a quality assurance
of the results and as a decision support for the final categorization of high
safety significant segment.
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USNRC, "An Approach for Using Probabilistic Risk Assessment in
Risk-Informed Decision on Plant-Specific Changes to the Licensing Basis"
Regulatory Guide 1.174, July 1988
2. USNRC, "An Approach for Plant-Specific, Risk-Informed Decisionmaking
Inservice Inspection of Piping" Regulatory Guide 1.178, September 1988
3. Westinghouse Topical Report, WCAP-14572,"Westinghouse Owners Group
Application of Risk-Informed Methods to Piping Inservice Inspection Topical
Report" Revision 1-NP-A, February 1999
4, r=HAHATY, “Ulchin Unit 4 Risk-Informed Inservice Inspection Expert
Panel Worksheet" March 2003



Principles of
Risk-Informed Regulation

Change is consistent

with defense-in-depth

philosophy. Maintain sufficient
safety margins.

Change meets current
regulations unless it is
explicitly related to a

requested exemption or|
rule change. %

Integrated
Decisionmaking

Use performance- Proposed increases in
P CDF or risk are small
measurement . .
. . and are consistent with
strategies to monitor L
the change the Commission’s Safety
) Goal Policy Statement.

(from NRC regulatory guide RG-1.174)
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OTHER CONSIDERATIONS

PRESSURE BOUNDARY
RISK EVALUATION FAILURE PROBABILITY : EQPETF/{\AFX\S?/LEEEFORMANCE
- IMPACT - SHUTDOWN RISK
- RRW | psnan St - OTHER SCENARIOS
- RAW © BASIS - MAINTENANCE/OPERATION INSIGHTS
- INDIRECT EFFECTS - DESIGN BASIS/DEFENSE-IN-DEPTH
@ - OTHER DETERMINISTIC INSIGHTS
EXPERT PANEL

HIGH AND LOW

SAFETY - SIGNIFICANT

PIPING SEGMENTS

a9 3. RI-ISI A7t e 8 =3 d3=
3 1. RIFISI A&7F 99 F8 7k oF HE 2o}
W orksheet Section PSA ISI System |1
AE7F | A E7F | Engineer A &
GRS

vl ¥ Segmen 4 A X X X X
(Segment Definition)
At A% 7} X X X
(Consequence Evaluation)
A w9 X
(Risk Ranking Information)
HETRE X X
(Failure Probability )
EEE X X X
(Indirect (Spatial Effects))
71 B} a1 AL X X X X
(Other considerations)
AE 8= B X X X X
(Final Risk Categorization)




3 2. Ulchin 4%.7] A&7} 3@ 713 %] (Worksheet) <l A]

Risk-Informad Inspaction Expart Panel Evalustion Segment Ranking Workshoot

SEGMENT: HE-00

PLANT: Ulchin 4

Section 1 Systern and Pipe Segment |dentification

Bystom Npma

Bagrnant Deaceiprion:

Drawing Mumber:

High Prasaus Safary Mjaction Syatam

14" gafaty injection line to ACS lcop 14 cold kg fram sheck wales V237
Himtarfaces with AC systam}
S-441-N105-004 Rev, 7, 3-431-M10E-001 Rey. 4

Saction 2 Risk Ranking Information

FAILLURE EFFECTS ON SYSTEM
‘Without Operator Asiion:

‘With Operator Aotion:

Initiating Ewents krspact:

Containment Parlormance lmpsct: Hone

Imitestor: Mo consaguenoe [HSMene]

Mitigating System: Lass of HPI, HFR, HPH, LPI, LPR, and normal charging
to ACE loop 1A cald lag, loas of 805, and Ioss of safety ingsction tank 10
[HS0OT |

inftiator + Mikgating: Lage ar madiem LOCA and loss of HP, HPFA, HFH,
LPl, LPR, and nosrral ehargitg to ACS leop 14 cold leq. loss of SC8, and
logs ol :alaty imectan tank 12 or small LOCA and as of HP1, HPA, HFH
nred marmal charging to RCS loop 14 cold leg, and baa of SCS [HSD0D2)

Witiatar: Mo consequence [HSMone|
Mitigating Systam: No change [HSMC]

Initiatar = Kitigating: Largs or medium LOCA and loes ol HP), HPR, HPH,
LPI, LPR, snd normal charging to ACE loop 1A eald lag, loas of SC5, and
Ieas of satety injection tank 18 or small LOCA and lesa of HP1, HPFL HPH

CONDITIONAL TREATMENT, COF and LEAF MMPOATANCE MEASLURE CALCIULATIONS

Traatemunt: LLOCA Without 0A | ‘With 0A |
Corfitional Core Damage Frequency dus 1o Prossurs 1.72E-02 B.44E-03 '
Bosiredary Falluro |

Camitiannl Largo Early 'h|“ll.ﬁrﬂql.ll-;i-:|.lf'- T | 2.53E-04 : T&.B1E-05
Prénsyure Bovndary Failluro | |
Traatmmn: MLOCA Without 08 With DA
Conditicnal Core Damage Fraquency dus to Pressies 8.B4E.03  2.83E-03
Boimdary Faikire

Conditkonal L;Fﬂi Enrly Raleass Frequonoy dus 10 . T 1.4TE-04 I T 2.70E-0B

Prepsura Boundary Failure
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Ulchin 4 Expert Panel Session

3/24/2003

Training given to expert panel on RI-ISI process. See attachment 2 for a copy of the training material.

Scope of Ulchin 4 RI-ISI program was reviewed by the expert panel. The panel elected to delay giving

concurrence on the scope of the RI-ISI program until the end of the session.

Safety Injection Tank System

@ The safety injection tanks are isolated when the pressure in the reactor coolant system drops below a

certain point during shutdown conditions.

@ Safety injection tanks are important in design basis for LLOCA.

Segment Group

Risk
Category

Basis / Expert Panel Discussion

STG-01

LSS

Low RRWs

Action Verify the conditional CDF for loss of safety injection tank (SIT). It
appears to be too high. This comment applies to all segments in ST that have a
consequence of loss of safety injection tank.

Action Verify that the SIT is not modeled for MLOCA.

STG-02

LSS

Low RRWs
Action Is stress corrosion cracking a valid degradation mechanism for a

segment containing nitrogen?

STG-03

LSS

Action Add "nitrogen gas" to ST-021 through ST-024 segment descriptions.
Action Is stress corrosion cracking a valid degradation mechanism for a
segment containing nitrogen?

Action Change ST-023 to ST-029 on top of SIT 1A on P&ID

Low RRWs

STG-04

LSS

No consequence




A= oA | Ak e
System H] al
HSSS HSSS
RC 27 53 + 26
HS 16 56 +40
LS 16 24 + 8
MS 0 34 + 34
AF 2 2 0
CS 12 16 +4
CV 4 7 +3
PX 2 1 -1
SC 0 5 +5
SD 3 6 +3
Total 82 204 + 122
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