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Mitigating Systems Performance Index Pilot
Workin, zroup Public Meeting

October 22, 2003

Ongoing Research Activities

by

D.A. Dube
Office of Nuclear Regulatory Research

Activities

* Completed Preliminary Draft Report on Pilot Results
* Assessing MSPI PRA Adequacy Issues

- Sensitivity studies of the effect of PRA model differences on
MSPI

- Development of concept of MSPI pre-implementation checklist
- Error analysis

* Evaluating various options to account for the effect of
common cause on Fussell-Vesely importance

* Future task to benchmark MSPI and SDP results
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Plant MSPI Results 4th Quarter 2002
Year 2000 Baselines, 8-hr EDG Mission Time, No CCF, No Risk Cap
ees' Plant Mitigating System
odel I EAC HPI HRS RHR SWS/C

Licens
PRA M ICCW

Braldwood 1
Braldwood 2
Hope Creek
Limerick 1
Limerick 2
Millstone 2
Millstone 3
Palo Verde 1
Palo Verde 2
Palo Verde 3
Prairie Island I
Prairie Island 2
Salem I
Salem 2
San Onofre 2
San Onofre 3
South Texas 1
South Texas 2
Surry I
Surrv 2
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Possible Sensitivity Study Outcomes

* Large impact
- Factor of 10 or more on MSPI numerical result, and
- Will change color (e.g. WHITE to GREEN, WHITE to

YELLOW, etc.)
* Medium impact

- Affects first significant figure of MSPI numerical result, and
change > 1 E-7

- Possible change In color depending on how close to
threshold

* Low orno impact
- Affects second signifIcant figure (or lower) of MSPI

numerica! result, or change < 1 E-7
- Unlikely to or will not change color
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Braidwood Sensitivity Study

I.PORVSuccss PORV uccess criterion 2 of 2 PORVs required 1 of2 PORVs
Criterion change for feed and for feed and bleed required for feed

bleed and bleed

2. RCP Seal RCS.MDP-LI-SEAIS 1IE-I True

3. DC Bus Initiator i-LDCA 2.4E-7/h 7.3E Slh

DCP.BDC-LP-IA 9.0E4S 9.OE.6

DCP-BDC.LP-1B 9.0E-5 9.OE-6

DCP BDC-LP.2A 9.0E-S 9.0E-6

DCP-BDC.LP-2B 9.0E-S 9.0E46

4. ESW initator IELOESW I.lE-7hb 6.OE-9h

ESW.MDP-FS-IA 3.OE-3 1AE-3

ESW.MDP.FS-IB 3.OE-3 1.4E-3

ESW.MDP.FS-2A 3.Oi-3 I.E-3

F5W.MDP-FS.2B 3.0E-3 1.4E-3

ESW-MDP7.TI-IA 91iE-3 5.9E-3

ESW.?.tDP7hl B 9.SE-3 5.9E-3

ESW.?6MDP-TM.2B 9.SE-3 5.9E.3

Oe V�

Braidwood Sensitivity Study (cont.)

S. Feed & BIked Initiation |PI-XIiEXM-FB2 1.6E- 5.1E-1

6. AFW Basic Events AFW-MIDP.FS-IA 2tiE-3 rt.21 16E-3
nonrecovery)

AFW-V IDP-FR-IA 7.6E-4 (-0.75 3.2E-3
nonrecovery)

AFW.hIDP-TM1.A I.IE-3 5.2E-3

AFW-DDP-FS-IB 2.3E-2 (0.25 1.3E-2
nonrecovery)

AFW.PMP-CF.ALL 6.2E-8 3.3E-4

AFW.X-IIE-X-MD, iS 2.1E.1 True

AFW.XIIE-XLMIDPFR 7.5E-1 True

AF1VXiiE-Xl-EDPFS 2.5E-I True

AF-.XiE-XL-EDPFR 7.5E-1 True

7. MblFV/PCS MFW-SYS-UNAVAiL I.OE-I Ignore

= _FV-XIIEERROR L.OE-2 5.3E-3

PCS-XlIE-XO SEC 2.OE-I True

PCS-XlE-XO-SECL 3.4E-I True
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Preliminary Results for Braidwood - 1
(41h OTR 2002 Pilot results)

Large Impact
* PORV success criterion: HRS changes from WHITE to YELLOW

Medium Impact
* loss of DC initiator frequency: HRS becomes a higher WHITE
* AFW basic events: HRS becomes higher WHITE

Low or no impact
* RCP seal model
* ESW Initiator frequency
* feed & bleed HRA (special case)
* MFW/PCS values
* effect on all other MSPI systems

MSPI Pre-implementation Checklist
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Alternate Approach
To Account for Common Cause

* Use of generic multipliers on FV based on observed ratios

[I FVInd + FVcc] / FVId

* Prelimidary values from SPAR model results for Pilot Plants:

2EDG trains 1 .25x awl
3 EDG trains - 2.Ox if
4 EDG trains - 5x

* Diverse alternate power suppl d lower these factors

* Develop multipliers for the various component failure modes

* Consolidate as appropriate.
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Another Alternate Approach
To Account for Common Cause

Correlation of Backstop with
Expected Number of Failures
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