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Activities

* Assessment of MSPI PRA Adequacy Issues

— Sensitivity studies of the effect of PRA model
differences on MSPI (completed)

— MSPI pre-implementation checklist (next)

e Comparison of MSPI, SSU, and SDP results for
mitigating systems of Pilot Plants

— Comparison (completed)
— Analysis & sensitivity studies (in-progress)
e Evaluation of options to account for the effect of

common cause on Fussell-Vesely importance
(preliminary generic multipliers derived)




MSPI Sensitivity to PRA Model Differences

. Sen‘sitivity""pel?formed two ways
~ Effect on MSPI assuming one failure more than
baselme one component at a time

e Al Signi'f'ic':aht"PRA model differences grouped into
three to seven change sets, FV/UR values regenerated
from revnsed SPAR model, and MSPI requant|f|ed




Possible Sensitivity Study Outcomes

e Large impact .
— Order-of-magnitude on MSPI numerical result, and
— Very likely to change color (e.g. WHITE to. GREEN, WHITE to
YELLOW, etc.)
e Medium impact
— Affects first significant figure of MSPI numerical result, and
change > 1E-7

— Possible change in color depending on how close to
threshold

e Low or no impact

— Affects second significant figure (or lower) of MSPI
numerical result, or change < 1E-7

— Unlikely to or will not change color




MSPI Sensitivity Results

Large Sensmwtv Issues |

Braidwood: PORV success criterion (1-of-2 vs. 2-of-2 PORVs)
Salem: loss of service water initiator frequency (30x lower).

Millstone-2: LOCA categories and frequenCIes (e.g. LLOCA 14x

hlgher IVILOCA 3x Iower SLOCA 5x hlgher)

Plants wnth no Larqe but at least one Medium Sensitivity Issue

- @

Millstone-3: AFW. & MFW. basic event prob. (2x to 3x either way)

‘Limerick: MFW/PCS basic event probability (10x lower)
Hope Creek: HPCI, SWS & CCW basic event prob. (2x to 3x lower)

Palo Verde: AFW basic event prob (generally 2x to 5x lower except

TDP FTR 3x higher)
San Onofre: operator fails to recover offsite power (36% lower)

Plants with only Small Sensitivity Issues

Surry, South Texas, Pralrle Island
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: ’1% b (fu . . .
ji’k"( ¢ Evaluation of Pilot Plant Component Failures
y’” 0' ” (revised)
)l 'Y/'w)‘ *{,D/’/
Agreement |
o 8 failures where MSPI = SSU = SDP = Green
o 25 failures where MSPI = SSU = Green, no SDP findings
e 1 failure where MSPI = SDP = Green, no SSU

1 failure where MSPI = White (Green w Frontstop), SSU = Green, no SDP finding -

'Y Differences
ﬁJL - ¢ 1 case where three failures give MSPI = SSU = White, and SDP = Green for two

3 . * 1 case where three failures plus later large unavailability give MSPI = White, SSU =
- Green, no SDP findings

)~ * 1 case where four failures give MSPI = White (Green w Frontstop), SSU = Green, and
SDP = White

1 case where four failures give MSPI = Green, SSU = White, and SDP = Green for one
1 case where five failures give MSPI = Green, SSU = White, and SDP = Green for one
1 failure where MSPI = Green, SSU = White, no SDP findings

1 failure where MSPI = Green, SSU = SDP = White

Notes: MSPI and SSU are quarterly comparisons, whereas SDP is a single event. The
failures contributing to the MSPI may have occurred over several quarters. SDP
findings taken from inspection reports. For all remaining failures, there was no basis
for comparison since there were no SDP findings nor SSUs.
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MSPI/SSU/SDP Comparison for MSPI Failures
Plant System | Failere | Date. |- MSPI .-SSU SDP C: t
B Delta CDF . | Color |Unplamned| Fault |Result | Color | _Fallure' | :SDP Colsr- .
© (1) (4Q2002 (nete 2)| Outage |Expesure Mentioned in |. Indicatedin .
o Data) (nete 1) “Time (h)" | Time (h) ‘Inspection | Inspection
. ) ) Repart? [Repori(niie 3)
‘Breidwood|_|[EAC___|FDGFTS__|IQ2000| 9 60E03|Green 183 74] 0A0%(Creen: |Nons
HPI MOVFTO/C|3Q2001 §  439E03 Creen. 332 0] _0.60%]Creen” 12001010 Oreen . SDP tesult from Phase 2 analysis. .
HRS DDPFTR__ [2Q2001 384E.07|Oreen ol 1559 -1.50%]|Oreen |[None MSP] using1 FTR.
DDPFTS  ]4Q2001 133E-06{White 0| 3358] 230% White. |2002004 Green: MSPl using | FTR end 1 FTS, SDP result fromPhase | anelysis..
DDPFTS __[1Q2002 2.23E.06{White 634 0] +250%|Whits |2002004 Green MSPl using | FTR end 2FTS. SDP result from Phese 1 analysis:
Braidwood 2 {EAC EDGFTIR |1Q2002 -163E-07,Creen 117 0| .030%|Green 12002007 Groen SDP result from Phiss 1 enalysis.
' HP__|AOVFTO/C 202001 | 200E08|Crsen o]0 080%[Green_[Nons
HRS DDPFTR.__[4Q2000 1.22E07Creeri 0 871 0350% Creen: |Nonse . - .
RHR MDPFTIR__ {4Q2001 1.71E07Cfeen 0 0] 0.60% Creen: 2001013 Oreen - Even} occunred during process of plecing shutdown cooling in service. SDP sesult from Phase' | analysis.
'HopeCreek  {EAC EDGFTR. _|2Q2000 -5.23E07 Green 112 336]_ -1.40%|Creen . [20010127 Creen MSPI using 1 FTR. MSPI UA contribution is -487E.7, SDP is from Phase | analysis. i
i ) EDGFTR"_ ]4Q2001 -4.44E07 Green 363] 3355 .180%|Creen |None MSP1 using 2 FTR MSPI UA ibution’is -487E.7,
| EDGFTR _ 11Q2002 -366E-07 Green 92 0] 1.80% Green 2001012 Creen MSP using 3 FTR: MSPI UA contritiution is -4 87E-7. SDP result from Phase { snalysis.
[ EDGFTR__ [3Q2002 -287E07(Green 333 0] 1.90%]Green. [None
EDGFTS  14Q2002 -190E-07 Green 337 0| 190%IGreen [None MSPlumng‘l‘Rand?Fl‘S MSPIUA tri ]
EDGFTS _ {4Q2002 -1 90E 07 Greén 0.7 0] _ 190%]|Creen [None MSPI using 4 FTR end 2FTS, MSPI UA contn%utlonu-dm7
HPL MOV FTOXC[3Q2000 +3.18E07(Green n7 13]  1.10%|Creén; {None MSP] using 1§ MOV FTO/C. MSP1 UA contsibuti
9 0] .100%/Creen [HNone MSP] using 2 MOV FTO/C. MSPI UA coﬂg.n}rruuon i822
0 0] 0.70%!Creen [None MSPI using 3 MOV FTO/C, MSPI UA contribution is -23!57
0 0] 1.70%[Creen- (Hone MSPI using 3 MOV FTO/C. MSP1 UA contribution 3Q2002 date) is 2.1E-7/y.
9 0] _1.50%Green: |None : :
142 0] 1.10%]|Green 12000007, Creen Event occurred whils supporting HPCT and RCIC surveillances during startup. SDP result from Phase 1 (7) analysis. |
N/A N/A| . N/AIN/ZA. 12002002 Green SDP result from Phase 1 (7) analysis..
0 0} 0.A0%)|Creen; [None This fadure is also isted undes RHRMOV FTO/C. ROP UA Howd fistedunder RER.
3075 677.3) _ 2.70%]White" 2000011 . White” SDP 7 :uu!! ﬁom Phnn 7  and Phau 3 ana!ym 2. 14-day ovlége o qnumed
11.06 0] 0.20%|Creen None o
. |SWS/CCW |AOVFTO/C |4 3.|3F597_4Qr_c_ep N/A N/A| _N7AINJA. [None ]
:Millstone3__ |HFI MDPFTR _[3Q2002 -3.64E-07 Creen. 003 0] __1.10% Creen: {None MSP] using 2 MDP FTR:
MDPFTR__|3Q2002 -564E07|Green 73 0] 1.10%|Greén. [None MSP] using2 MDP FTR -
SWS/CCW [MDP FTS__ 12Q2000 .7.70E-08/Green N/A N/A| N/AIN/A. |Nons
PaloVerdel EAC___ _ |EDOFTS___|2Q2002 1.10E07(Creen 79N 15821 0.70%{Creen {None
e memeemee (WP |MOVFTO/CIIQE0 | 1 90E-09 Green 0 0l 1.10%|Green  {None MSFI using | MOY FTO/C.
MOY FTO/C 402000 A2.4727VE_!_7§1 Creen 0 0] 1.10%Green. |None MSP] using 2 MOV FTO/C.
.PaloVerde2_ [HPI MOY FTO/C4Q2000 135E-08|Green 0] .2957] 1.10%|Creen |None
HR3 MDPFTS 14Q2000 302E-06 Wh:u i 1397 0] -030%|Creen. {Hone
i (Creer)
PaloVerde3 [EAC EDGFTR _|2Q2000 8.89E03 Creen 0 0]__050%!Creen 12001004 Creen- MSP] using 1 EDG FTR. SDP results from Phase 1 (7) enalysis.
EDGFTS  [3Q2001 1.79E-07 Green: 5497 3121 © 130%(Green  [2001005 MSPl using EDGFTR and | EDG FTS. Feiure listed in inspection report (2001005) but no mention of SDP
_ HP . [MOVFTOXC|1Q2000 |~ 136E09|Creén | 1147 98414) 300%{White Nons MSPl using | MOV FTOXC. S entel inspection (2000012) conducied b ROP indicator changed to
- __lwhité. Nom ._‘:"___OQDP.;.» atién,
e MOVFTO/C[4Q2001 | 232E-03[Green 0 0] 020%ICreen_ None MSPI umgz MOV FTO/.C.
Prairie [stand | SWS/CCW |DDP FTS__[2Q2002 | - 1 66E07|Green_ N/A N/A|__'N/AIN/A__ |None- . " |MSPiusing 2 DDPETS..
DDPFTS __ 2Q2002 1.66E-07Creen - N/A} - N/A] . N/AIN/A: _ |None . .. |MSPI u&iﬁg] DDPFTS. . i
DDPFTS - _13Q2002 332E-07iCreen N/A N/A N/AIN/A. _|None MSP] using 3 DDP FTS. .

.Note 1-For syﬂem failureg occurring within e single quarter, the MSPI evaluation includes ell of the faiures within the quarter (plus any previous faitures),
‘Hote 2- lf the proposed front stop is apphed end the resulting ( color is dxﬂ'efent. then the colorusmg lhc front ttop is prumied in puentheus
‘Note 3. 3. Ifblank, a green coloris assumed, . - IR - - * :

Noh 4. This row was sdded to show thet the MSP[ is whn!n u’mgm c.fnn (mumg S-ynrptnog. because of a relatively lugo unsvailabifity mmgs’le However, the MSPI retuins to green the next qunﬂn when the 492002 data are used.

iAczonyms AOV (tir. -Operated valve), CDF (core demege frequency), DDP (diesel-driven pump), EAC (emergency ac power), EDG (emergency dissel generator); FTLR (feil to load and run for 1 hour), FTO/C (fail to epen or clou), FTR(fail to runy, FTS (fadl to starf),
;HPI (high pressure injection syster), HRS (heat remova] system), MDP (motor.driven pumg), MOV (n\otor-opera!ed alve), MSPI (mitigating :y:tems performance indx), RHR (feridual Heat removal sysiem), ROP (resctor oversight process), SDP (significance
'deteﬂmmon process), SSU (sefety system unaveilability), SWS/CCW (service water system/component cooling weter gystem), UA (unsyalbility)




'MSPI/SSU/SDP Comparison for MSPI Failures (cont.)

T Plant__| System | Failue | Date MSPI -5SU. SDP C
; - Delta CDF | Coler. |Unplanned| Fault | Result | Color Failure SDP Coler .
: ‘ (1/y)(4Q2002 {(nete 2)| OQutage |Expesure Mentioned im | Indicated in
. _ Data) (uste 1) Time (k) | Time i) Inspection | Inspection . . : |
i . Repert?  [Repori (nete 3) :
‘Preirie Island 2EAC _[EDGFTLR_|1Q2000 -8 66E09|Green 9.1] 34005 .1.50%Green |Hons MSP] using 1 EDGFTLR.
. 4Q2000 1.26E-07,Green 1517 0] 1350%Creen |None MSPl using | EDOFTLR and | EDGFTS. i
. 2Q2001 226E07;Green 199.22 0] _1.80%|Creen_ 2001013 Creen MSPI using 2 EDG FTLR end | EDG FTS. SDP result from Phase 2 analysis.
v __{EDG 4Q2001 362E07(Green 7981]  878] 230%!Creen |None MSP! using 2 EDO FTLR and 2 EDG FTS.
; HRS AQV FTO/C {3Q2001 -1 90E-03|Green '1397]  39083| 190%IGreen |None
;Salem 1 EAC EDGFTLR 13Q2002 2.84E06White 1033 87.8| - 1.50% Greon. [2002010 Creen MSPl using 3 EDG FTLR and 1 FTR.-
i - Y i e
: EDGFTLR 3Q2002 284E06{White 1033 :87.8[ 150%|Green |None MSPlusing3EDGFTLR and 1 FTIR. i
’ - (Green) '
| EDGFTLR [3Q2002 284E06\ White . 1033 "878] 1.50%Cresn’ [None MSF] using 3EDO FTLR and 1 FTR. !
[ —— (Green)
: EDGFTR |3Q2002 2.84E-06)White 1033 873| .1.30%|Gteen [2002010 White MSPJ using 3 EDG FTLR and | FTR. SDP sesult in May 2003 letter from NRC to utility, referencing the results of a
e (Green) Masch 26 SERP workshop. EDG 1C unavailable 283 houss.
i (HPL MDP FTR _11Q2000 -834E-09/Gieen 4]1.1 0] 0.60%]|Green . [None '
. SWSKCCWIMDPFTR _[2Q2000| _ -114E07/Green |  WA| WA _N/AIN/A__|None T
Salem2 ~ [HPI  |MDPFTIS |1Q2000 4.20E03Green 1} 0; 050%;Creen {None . ..l
! SWSICCW {MOY FTO/C|1Q2001 -1.44EQ7(Creen H/A N/A N/A{N/A  [2000011. Inspection report 2000011 discusses feilure of similes valve QISW127) in Usit | on 172401, For that svent, the i
i ’ other HX was akudy uuavuhhla s0.both OCCW HXs wm unavailable: For this simultaneous outage, the SDP 1
' result of green was from & Phase 3 adalysis. (Phase 2 workbooks for Salem not available at the time.) The same I
. o — inspection report descnbes the Unit 2 failure 0f 223W127 on 1/4/01, but does not mention any SDP evalustion, :
‘SanOnofte2 HPI MDPFTS__|3Q2000 -205E03(Creen 63 G| 0.380% Green |None e
' _iSWS/CCW [MDP FTR _ 11Q2001 -202E07 (Gieen N/A N/A N/AIN/A:_ |Hone MSP] using | SWS MDPFTR.: |
MDPFTR__ {4Q2001 -1.64E-07 Gieen NIA N/A| "'N/AIN/A  |None MSPI using 3 SW3 MDP FTR. "
o MDPFTR__14Q2001 -1.64E-07|Green WAl __NA H/AIN/A _ |None MSP] using 3 SWS MDP FTR.. e ‘
T MDPFIR_[1Q2002 -146EQ7 {Creen WA WA| N/A[N/A. [None MSP] using 4SWS MDP FTR. T §
A {MDPFTR_ [4Q2002 -9.33E-08 JGu en N/A N/A N/AIN/A __ [None MSP] using § SWS MDP FTR.- '
MDPFIR _ [4Q2002 -9.53E08 Creen R/A N/A H/AIN/A.  |None MSPI using 6 SWS MDP FTR. :
|SWS/CCWIMDP FTR _ [3Q2001 -481E07,Creen WA NA| _NAIN/A __ [Hone MSPI using 2SWS MDPFTR. .

-481E07|Creen WAl WA RIA|RIAT [tone MSPiusngISWSMDPFIR.
2.00E-07 {Green 83.63 0] _150%|Creen- |None MSP] using | EDGFTLR and 1 EDGFTR
200E-07(Green 8368 0] _1.50%|Gresn |None MSPl using | EDGFTLR and § EDGFTR.
296E-07 Green 03] 237771 2.70%|White 12001007 Creen MSPlusing | EDOFTLR, § EDQFTR, and | EDG FTS3. SDP sesull from Phase 1 (7) analysis.
391E07,Green 8335 0f _3.20%|White' INone MSP! using | EDGFTLR, § EDG FTR, and 2 EDG FTS. ROP/SSU for Unit 2 (EDG shared by both units) is 2.9% end !
4.38E-03Geen 1894 0]__1.80%|Creen {None MSP] using 1 EDGFTS and | EDGFTLR
. 453E08 {Green .. 1894 0] 180%Creen {Hone MSP] using | EDGFTS and § EDOFTLR I
"131E07|Green 2232) 33603 3.10%|White [2002008 Creen MSFlusing 1 EDOFTS and 2 EDG FTLR SDP result from Phase 1 (7) analysis. X !
400E-07Gresn 133.13 0l 320%1White. {None MSP] using | EDQFTS and 4 EDOFTLR : - e 1
400E07|Green 133181 0| _320%)|White |None - MSP! using | EDO FTS and 4 EDGFTLR. e o
<] 9TE07,Creen N/A WA N/ANA __ Hoae Suzy § MSFl using § DDP FTR. :
<I97E-07|Green | WAl N/A]  N/AN/A_ INone Surry § MSPI using 1 DDP FTR and t DDP FTS. ;
 <I9IE0TIGreen | WAl _WIA|__W/A[N/A_ |None Surry | MSPl using | DDP FTR, § DDF FTS, end | MOV FTOX, .
‘<1.97E07 Creen H/A N/A|  R/AIN/A _ {None Susry § MSPl using 1 DDP FTR, 2DDP FTS, and | MOV FTO/C. .
MO 197E07 Green H/A N/A| N/AIN/A __ [Hone Surry 1 MSPI using § DDP FTR, 2 DDP FTS, and 3 MOV FTOXC. ——_— ;
MOV FTO/C 402002 197E-07:Creen H/A N/A 'N/ATH/A None Surry 1 MSPI using 1 DDP FTR, 2 DDP FTS, and 3 MOV FTO/C.
Hote 1 . For system fadures occurting within a singls quarter, the MSPI svatuation includes all of the failures within the quartes (plus any previous failures).- i

N ote 02 1f the proposed front stop is applied ¢ md the gesulting color is defTerent, 1 than the colos using the front stop is presented in parentheses.

) to ) show uul lh| MSPl is whxu usmg 302(1)2 dun s (tolling 3-ynrptnod), because of a relatively lasge unnnilnb;hlx dunngiQ_ﬁlQ? However, the MSPl getumns Lo green the next quarter, when the 4Q_2m2 date are used, .
.Acxonym AOV (air- opemod vdve). CDF (ccu damug- ﬁequency). DDP (dusel-d.nvm pump), EAC (emergency ec power), EDG (emergenty diesel g Los), FTLR (l'uuo loed md run for 1 houd), FTH 0/C (failto open of close), FTR (fail to run), FTS (fail to smt).
‘HPI (hxgh pressure injection system), HRS (huuemovd system), MDP (mo!ot-dnven pump), MOV (motot-opemed valve), MSP] (Mgatmg tymm pexfommco index), RHR (residual heat removal system), ROP (reactor oversight process), SDP (signdficance !
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Preliminary Generic Multipliers
on FV/UR to Address CCF

N

Generic CCF Multiplier

System Component 735 150 >-00 300 5700 , Comments
. ‘ 4 EDG case (with no diverse sources of
_ ‘2; EDG "2‘ -] 4 Ellt)l?stgm i ‘ 4EDGs (1 /'4) ‘and [power) includes infoqnatlon from SPAR
EAC EDG s(i2)or] withother |5 pnead g nodiverse  |Rev.3 models for Browns Ferry 3 and
3 EDGs (2/3) (diverse sources -
~ T sources of power|Fitzpatrick.
o of power
MDP Runhing : W"'(‘:‘s,::a"d With only CVe |
HPI 4 With Sl and ‘
MDP Standby | Ve With enly SI |
MDP Standby:| 2 MDPs (1/2) 3 MDPs (1/3)
HRS A . . {Information from SPAR Rev. 3 models for
TDP 2TDPsand1 ‘ 3 TDPs and no Calvert Cliffs, Davis Besse and Turkey
MDP MDPs Point used.
RHR MDP Standby All -
MDP Running All
sws | MDP Standby All
DDP All
MDP Running All
CcCcw T
MDP Standby All
All MOV FTO/C Al
All AOV FTO/C All

Note - Success criterion indicated in parentheses.

Note - Generic CCF multipliers obtained from SPAR resolution model results for 11 pliot plants, unless otherwise indicated.

'
i




Effect of CCF

Ensures more complete representation of CCF modeling
Increase coefficients

m | FV
URI = CDF, Z[ i } (URy,; —URy,..)

J=l pej

Makes positive terms more positive, and negative
terms more negative

In theory, would reduce “number-of-failures-to-
WHITE,” but in practice more negative terms tend to
balance more positive terms

Analysis for Pilot indicates no case where the inclusion
of CCF would have made any difference between a
GREEN or WHITE in three years of results. Anticipate a
marginal effect upon full implementation.




Summary

« Sensitivity studies of the effect of PRA model differences on
MSPI results indicate that these differences are manageable.
Insights from these studies will be useful in the development of
pre-implementation PRA adequacy checklists.

= Major differences in success criteria or initiating event frequencies
from the norm have the largest impact.

» Factors of 2 or 3 in basic event probability are generally of less
importance.

e Comparisons of MSPI results with SDP and SSU identified
agreements and differences, recognizing the different
measures and approaches used. Further analysis of the -
differences is underway.

* Preliminary generic multipliers for the FV/UR weighting factors
as an option to address CCF modeling effects have been
developed. Assessment of their potential impact is ongoing.




