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2.5 Current and Planned PRA Activities 

CP&L has used the PSA to support Fire Protection and Appendix R issues. The PSA is 

also used for the Maintenance Rule Program and for work week management and 

scheduling. The PSA group plans to use the PSA for Integrated Leak Rate Test 

deferral and to support License Renewal. CP&L also plans to use the PSA in support 

of a power uprating and to support responses to regulatory inspections and issues.

y
-- - - - . - - - - � �...S!.....  
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H.B. Robinson Nuclear Plant 
Summary of Selected Unique Plant/Procedural Features 

That May Affect the Risk Profile

Design Features Potential Impact 

Plant predates NRC general design criteria Less automated systems than newer 
plants, more reliance on operator actions 
(e.g., alignment of ECCS recirculation) 

DC power batteries nominally rated for 1 1-hours battery significantly limits time to 
hour; DS DG provides overall 8-hour restore power (e.g., for SDAFW pump 
"coping time" to restore power control after SBO) 

Dedicated shutdown (DS) diesel generator Independent source of AC power for 
with manual start, powers one charging blackout coping, credited as a means of 
pump, one CCW pump, and one SW providing RCP seal injection during SBO 
pump.  
CVCS contains 3 positive displacement Do not provide ECCS (SI) function 
pumps (high head/low flow) 

CCW cooling - can be cooled from fire Lack of train separation has potential 
water; no train separation impact on loss of all CCW; firewater 

backup provide alternate cooling source 
for loss of SW events 

DC power battery chargers do not Manual actions required 
automatically resequence onto ESF buses 
after loss of power 

System asymmetries (e.g., power supplies Some asymmetric differences in 

to RCS and ECCS equipment trains) component/train importances

PRA Peer Review Information2-3December 7, 2001
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SECTION 4 

SUMMARY OF RESULTS 

4.1 Key Observations and Recommendations 

The following is a brief summary of the key results of the H.B. Robinson PSA 
Peer Review. This is organized in terms of general summary comments, 
followed by selected PSA strengths noted by the reviewers, and areas where the 

reviewers made recommendations for improvement. This is intended as a 

summary only. Additional details of the review results are provided in Section 3 

(Technical Element Summary tables) and in Appendix B (Technical Element 
Review Checklists and notes, and Fact & Observation sheets).  

General Summary 

All eleven of the technical elements were graded as sufficient to support 

applications requiring the capabilities defined for grade 2. The H.B. Robinson 
PSA thus provides an appropriate and sufficiently robust tool to support such 

activities as initial Maintenance Rule implementation, supported as necessary by 

deterministic insights and plant expert panel input.  

All of the elements were further graded as sufficient to support applications 
requiring the capabilities defined for grade 3, e.g., risk-informed applications 
supported by deterministic insights, but in some cases this is contingent upon 

implementation of recommended enhancements. The general assessment of 

the peer reviewers was that the H.B. Robinson PSA can be effectively used to 

support applications involving risk significance determinations supported by 

deterministic analyses, once the items noted in the element summaries and Fact 

& Observation sheets are addressed. Specific suggestions have been provided 

in this regard, but other options and alternatives that accomplish the same 

objectives may be available and may be preferable.  

As noted in Section 3, even without modifying the PSA to address recommended 
enhancements the PSA can be used in risk-informed applications, if additional 
activities are undertaken to compensate for PSA limitations that are pertinent to 

the application.  

The following paragraphs summarize some key strengths and areas for 

improvement as noted by the reviewers after completing the review of the 

technical elements.

December 7, 2001 4-1 �ummary ui n�ui�
Summary 01 heubuLDecember 7, 2001 4-1
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Some PRA Strengths tAidiional]Detafýlrt.rl] 

"" Rigorous HRA with extensive dependency treatment 

"* Detailed Internal Flooding analysis and ISLOCA analysis 

"* Good interaction with plant staff / recognition by plant 

"* Detailed system modeling / fault trees 

"* Knowledgeable plant staff / opportunities for interaction among PRA staff on 
PRA issues 

Some Recommended Areas for Improvement idctitio• 'lDeailhter] 

"* Lack of traceability to bases for PRA assumptions and inputs, especially for 
unique modeling approaches (e.g., LOCA break size definition) 

"* AC power recovery / RCP seal LOCA model 

"* Quantification truncation impact on results 

"* Lack of current maintenance rule data in the model 

"* Lack of plant-specific timing for human actions 

Documentation 

Although documentation is not a separate technical element of the review, it is 

an important requirement for a quality PRA.  

Some specific suggestions have been made within the various technical element 
summaries and Fact & Observation sheets (and summarized in the preceding 
discussion) for improvements to make the documentation better able to support 
future PRA applications. In particular, the reviewers recognize that the Progress 
Energy philosophy for PSA documentation is to simplify documents, removing 
information that is available in other plant documentation, and keeping only the 
minimum set of PSA-specific information required to define and defend the 
models.  

Among this information should be the set of PSA assumptions and groundrules, 
which the reviewers suggest should be enhanced to more clearly define the 
analytical and other bases for the PSA models. Completion of Appendix D 
(success criteria) of the PSA would help in this regard, particularly if calcs such 

as the base set of MAAP analyses, AC power recovery spreadsheets, and so 

forth are included in it, along with a cross-reference of sequences to their specific 
supporting analyses.  

In addition, the reviewers recommend maintaining the PSA Summary document 
that was prepared for the 1997 PSA quantification. This appears to be a key 

mechanism for communicating PSA results and insights, and should be kept 
current.

December 7, 2001 4-2 Summary Ot �esui�s
Summary of ResultsDecember 7, 2001 4-2
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LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A. Extremely important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment) 

C. Considered desirable to maintain maximum flexibility in PRA Applications and consistency in the Industry, but not likely 

to significantly affect results or conclusions.  

D. Editonal or Minor Technical Item, left to the discretion of the host utility.  

S Supeinor treatment, exceeding requirements for anticipated applications & exceeding what would be found in most PRAs.

B - 14

""A FACTOBSERVATIONIRGRIN R 

OBSRVAIONTECHNICAL~ ELEMENTS 
OBSERVATION ID: IE- 01 / Element IE I Sub-element 13 

(Related Sub-elements: IE-2) 

Older data sources were used for the prior distributions of some initiating events (i.e.  

NUREG/CR-3862, May1 1985), though it is noted that more recent data sources were reviewed 

and that more recent data is used for loss of offsite power and for the valve rupture failure rate 

for determination of the ISLOCA initiating event.  

Also, for comparison of steam line break initiating event frequencies, the following plant PRAs 

are listed: 

Oconee (NSAC-60) completed in 1984 

Seabrook completed in 1983 

Zion completed in 1981 

Millstone also oldj This reference also includes non-consequential seal LOCA as a 

separate initiating event but the PRA does not.  

LEVEL OF SIGNIFICANCE: B 

Use of more recent data could affect the PRA result. Reviewers had trouble reproducing prior 

distributions from the original (1985) data source used for updating of most lEs.  

POSSIBLE RESOLUTION 

Use more recent data sources and comparison sources; examine and address the seal LOCA 

modelingginitiating event treatment in NUREG/CR-5750.  

PLANT RESPONSE OR RESOLUTION
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~%i'~FACTIOB3SERVATION -REGARDING IPRV 

TECHNICALýELEM ENTS , ý

OBSERVATION ID: IE- 04 / Element IE / Sub-element 2 

(Related Sub-elements: )

The LOCA break size definitions for the PRA are based on different criteria than those for most 

other PRAs. This is based on plant specific analysis (RELAP and MAAP) to find the upper and 

lower bounds of .eO the-break size range.  

The following break size ranges and IE frequencies apply-teae i Robinson: 

S1 = 0.3" to - 1.5". Freq = 5.3E-3 

S2 = 1.5" to 3" Freq = 3.5E-5 

Medium LOCA = 3" to 13" Freq 3.2E-6 

Large LOCA = 13" and greater Freq = 2.2E-5 

Because the break ranges do not match with anygeneray availab generic data sources, it 

was necessary for&Lto derive a unique way to quantify each break size. The method is 

based on EPRI-TR-100226. The EPRI pipe sizes were mapped into Robinson pipe sizes, to 

derive a failure rate per pipe segment. The number of pipe segments in each pipe group 

category were estimated and multiplied by the pipe rate frequency to get the overall category 

frequencies.  

The observations are the following: 

1) The break apportionment is-agpooeajrs to acceptable and is based on plant specific 

analysis. (See related observations in element TH.• 

2) When calculating pipe break frequencies for the Robinson break sizes, the method was to 
"map" the EPRI categories to the Robinson sizes and then develop a number of "segments" in 

each category. The results of this process is that 75% of the EPRI LOCA frequency is not 

accounted for in the resulting Robinson frequencies. -elimii, ate . This is based on the 

assumption of pipe segment numbers, as defined in EPRI-TR-100226.  

4) The reviewers were unable to reconcile the Robinson IE frequencies for LOCA Censidering 

that th•se f.que..i.s do not Foco.c.lo with neitherthose from available sources such as 

NUREG/CR-5750, EPRI-TR-10226, or NUREG/CR-4550, and therefore felt ta w ..have to 

.. spe.t-the method used may not be corrects.  

5) The calculation is based completely on pipe leak events, with no contribution from 

component leaks and random RCP seal LOCA's, as is done in NUREG/CR-5750. for example.  

LEVEL OF SIGNIFICANCE: B 

This is a significance B because it represents a potential underestimation of LOCA frequencies 

and neglect of small break IE's that have occurred in the past.  

POSSIBLE RESOLUTION

B-17
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FACTB SERVA ! Oi'REGARDINGPR 

~'~TECHNCL ELEMENTS :

LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A. Extremely important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C. Considered desirable to maintain maximum flexibility in PRA Applications and consistency In the Industry, but not likely 

to significantly affect results or conclusions.  

D Editorial or Minor Technical Item, left to the discretion of the host utility.  

S. Superior treatment, exceeding requirements for anticipated applications & exceeding what would be found in most PRAs.

B-18

OBSERVATION ID: IE- 04 / Element IE I Sub-element 2 

(Related Sub-elements: )

Review the plant specific LOCA analysis against more recent generic analyses (especially 

NUREG/CR-5750 frequencies) and either update the frequencies or document the reasons fef 

why-differencesjM.  

PLANT RESPONSE OR RESOLUTION
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OBSERVATION ID: AS - 01 / Element AS / Sub-element 7

(Related Sub-elements: AS-9;.AS-18) [ALSO SEE RELATED F&O AS-IOl 

The event tree for S1 LOCA models core cooling recovery in the event of loss of SI. This is 

based on MAAP analysis, which also verifies the Westinghouse FRP analysis. The following 

observations were made concerning the modeling and success criteria for core cooling 

recovery: 

1) The event tree success criteria for depressurization requires 2/3 SG PORV to open. The 

preceding event for success of AFW only requires AFW to 1/3 SG.  

2) The MAAP analysis used to support this analysis had accumulators operable, but 

accumulators are not modeled in the S1 sequences.  

3) The operator error for secondary cooling is "OPER-SD", which is operator fails to align 

shutdown cooling. It should reflect the actions necessary to comply with FRP C.1.  

4) The function "SD', models shutdown RHR cooling, whereas the MAAP analysis shows that 

RHR is used in the injection mode until 22 hours, whereupon recirc is required. The fault tree 

does not model recirc.  

5) The MAAP analysis used for this sequence allowed the charging system to operate as 

required. The sequences for T(Seal LOCA) UD do not have the charging system available.  

6) The S1 event tree assumes all initiating events can be mitigated by RHR shutdown cooling.  

Some pipe break LOCA!s may occur in a location where continued drainage from the system 

would preclude close cycle cooling. This eventuality is not discussed.  

7) Accumulators are not required for medium LOCA. There is no T/H basis DrovipJfdedfor this.  

LEVEL OF SIGNIFICANCE: B 

The modeling of the S1 LOCA is not GCenfitertconsistent with a) Westinghouse Owners Gr=i, 

ERGFRP basis, b) other Westinghouse PRA!s, c) the MAAP analysis used to support this 

sequence.  

POSSIBLE RESOLUTION

B -27

Modify the S1 event tree to reflect the procedural and analytical bases.
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~.TECHNICAL ELEMENTS 

OBSERVATION ID: AS - 05 / Element AS I Sub-element 12 

(Related Sub-elements: ) 

Two items were identified regarding the RCP seal LOCA model.  

1LThe RNP RCP seal LOCA model is based or the NUREGIGCR•550 m•cl from 1989. This 
dcl has been shew to have discrcpancs .. the .al.ulati.ndoes not include e possibii 

of the very early (i.e., first-hour), ,efy-large seal LOCA that has been included in current generic 
models (e.g., the "Rhodes" model and related Brookhaven model) to account for expert opinion 
that such events are possible following a loss of seal injection and cooling. The RNP PRA 
assumes no seal LOCA until 1.5 hours, which is not consistent with these and other recent 
latest-seal models.  

2.The RNP model currently allowscredits the dedicated shutdown (DS) diesel to suppo#re
establish seal injection flow after a LOSP. Hewever-,Based on information provided to the 
review team-the DS diesel is not expected to be Ga- Rot-beon line until approximately 112 hour 
following the LOSP/SBO. with some possibility that it could be online somewhat earlier. By this 
the time this occurs, however, the RCP seals will likely have heated up, Although the RNP 
procedures call for restoration of seal injection, the reviewers were aware of a•,d-he 
Westinghouse guidelines a st_ fe q restoration te__qf ofscacoo,.n" .. n . the seals have 
heated up. The current WOG ERG recommendation on restoration of seal cooling is that if seal 
cooling is lost for more than 15 minutes, thermal barrier cooling is to be re-established prior to 
restoring seal iniection flow, The intent of this WOG recommendation is to prevent shockin g of 
the seal with cold water. which might lead to seal failure. The RNP PRA accepts the RNP 
procedure and use of the DS diesel. The reviewers were concerned that the basis for success 
in the resulting RNP PRA model has not been adequately demonstrated. That is. the ability of 
the DS diesel to .upp.rt rcstoration "f to restore seal injection flow and/er-without prior re
establishment of thermal barrier cooling without possibility of challenging RCP seal intearity 
beis not consistent with lrec-ca-lated iR light of the current WestinghouseANOG seal 
recommendations but the PRA does not provide an analyses or evaluation to demonstrate 

(There is also a third comment, for non-LOSP events. Failure to trip the RCPs in transient 
scenarios with loss of seal injection and cooling. o 
C i can have a significant impact on the resultant seal leakage and timing, and should be 
included in the model if it is not already.) 

Th itheRNP oesuoso uae TTNOT

B-31

SURE WHAT THIS SPECIFIC ISSUE IS: NEED INPUT FROM OTHER REVIEWERSi
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ý'ýACT f!SRVTIO REGARING R~A 

OBSERVATION IDAS- 05 / Element AS / Sub-element 12 

(Related Sub-elements: ) 

LEVEL OF SIGNIFICANCE: A B fREVIEW TEAM.SIMIL/AR OBSERVA TIONS HA VE BBEEN 
ASSIGNE-D "B"IN PRE"VIOS I REVIEWS: iF THEREIS"NOT ASTRONGBE IEF THA T 
THESE ISSUES WOULD RADICALL YALTER THE •RISKPROFILE.,?SUGGEST #;B" RATHER 

Tlhis-is.-a-level-A-s'ignifwam•e-le -eause-the-seal-L-OCA- edel-sed-by-N-4-'Mey 

acknewledgedtebe-inGerreGt. 4-addition,;! 

If there are situations in which the DS diesel is ineffective in preventing seal LOCA or in 

restoring seal cooling, the model would have different results. i.e.. there would be an additional 

failure path that is not currently accounted for in the model. Further. by not accounting for first

hour seal failure possibility, the model is inconsistent with current expe-ctations for RCP seal

LOCAmodlin. Itis ot leartha reising th-model will have a significant impactgon results, 
but the effects should be investigated.  

POSSIBLE RESOLUTION 

Update the sea! LO, A model to include a mohd- l that is aG.-ptabl, to the . ,•o•a a-s. .ct ne,

Consider re-evaluating the RCP seal LOCA modeling logic to ensure that the success criteria 
and failure branching are correct and not overly optimistic (or pessimistic), within the context of 
available information, considering the above issues. If there is uncertainty in the timing of 
operation of the DS diesel, consider accounting for the possibility of a first-hour seal LOCA, 
even upon restoration ofiniection.  

Alternatively, consider performing an evaluation to show that modeling potential inability of the 

DS diesel to prevent seal LOCA would not have a significant impact on PRA results or insights.  
Or treat the differences between results obtained using the existing modeling versus the 
suagested modeling as a source of uncertainty to be considered when using the PRA for risk
infnrmred olant aoolications.

B - 32

.,lt.L .- .i~ . =` J; " ,;" V tn•lr ~ T -nrT;

S........... f ....... ;-- ;-- ...... .



Westinghouse Owners Group PRA Peer Review - Robinson Nuclear Plant PSA

ýu.'~~FACT/OBSERVATION !RGRIN R 

TEHICLEEMENTS,~ .y

OBSERVATION ID: AS - 10 / Element AS I Sub-element 9 

I r 0I CI = 11 DArAn FAfn Ai-17

For the S1 LOCA, one of the success paths involves the failure of SI, but RCS depressurization 

using the SGs to get to conditions where normal RHR can be implemented. While this may be 

true at the lower end of break size range, the success at the upper end of the break size range 

(1.5 inch diameter break) is quesitenedquestioned. No supporting analyses are readily 

available to justify this success path.

LEVEL OF SIGNIFICANCE: B 

Since the loss of SI capability may be a contributor to core damage, the CDF and risk 
importance may be impacted.  

POSSIBLE RESOLUTION 

Provide justification for this success path, and demonstrate the consistency of this success path 

with operator training and full scope simulator predictions.  

PLANT RESPONSE OR RESOLUTION

LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A Extremely important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 
the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C Considered desirable to maintain maximum flexibility in PRA Applications and consistency In the Industry, but not likely 
to significantly affect results or conclusions.  

D Editonal or Minor Technical Item, left to the discretion of the host utility.  

S Superior treatment, exceeding requirements for anticipated applications & exceeding what would be found in most PRAs.

B - 35
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TECHNICAL ELEMEN1

OBSERVATION ID: TH - 01 / Element TH / Sub-element 4 

(Related Sub-elements:7, IE-13, AS-18)

The LOCA break size definitions for the PRA are based on different criteria than those for most 

other PRAs. This is acceptable if the underlying analyses provide sufficient basis for the 

definitions. A substantial number of MAAP analyses (and some RELAP analyses) were 

performed for the Robinson IPE. Although it is not clear from the information in the HB 

Robinson PSA Event Tree and Accident Sequence Development notebook (PSA Section 4.0, 

RSC 96-04) what the analytical bases are (since specific analyses are not referenced in that 

document), a selective review of some of the available MAAP analyses indicate that there is a 
basis for the selected definitions.  

The•iel..wi .. -,sReviewer Note R10 to Table TH in this peer review reDort Drovides a 

comparison of the break size definitions and their bases, with focus on the injection phase, as 

discerned from the Event Tree Success Criteria notebooki.

rm,.,al haroiRg system and too small to povide adequate dcay heat removal throUgh the 

b..ak; range defined as 0.35" to - .5" diameter break..  

PRA S2 (Small LOC, A category 2) m= beaks that d ot d epre ssurize to within the le'. head

injection system capability during injection or rcirculain, ut arc witnin tnc Gapabinity of n 
high head injection cyStom, an thatM are sufftiiently large to provide decay heat remo~val va-the 
"break; range defined as 1•.5" to 3" diameter b-eaks.  

E'YPICAL" PRA Small LOCA - breaks that are too) large to be acco~mmodated by the Rorma! 

charging system and too small to depressurize to the high head injection setpoint suff iciently 
fapidly to avoid the need for decay heat remoeval; typically 318" to 2" diamneter breaks.  

PRA Medium LOCGA - br-eaks. Within the capabiflv~ of the high head injection; system (without 
need f.r ac.cum ulator ine-tion), with,4 decay ha.t, re alvia the break and RCS pressure 
above LPS. pum.hto but R•S pressure below the low pressure pump shutoff at the time of 
swit..hover to recircUlation; ra•ge defined as 3" to 13" diameter breaks.  

"ETYPICAL-2 Medium LOCA = breaks that arc sufficiently large to depressUrize to the high head 
#; + et A ier siti-AL-k FOS~ remar~ihnxabav the RHR numn shutoff head. withdecav

heat removal via the break; typically 2" to 6" diamneter breaks.

PRA Large LOCA - breaks beyond the .apabili,' of the high head injection system, re-quiri.  
low head i•je•cGo•, with decay heat removal via t e break and shutdwRn reactivity inse..ion4, a

~PICL" Lrge OCA --breks- that-are sufficiently large tG epvess ize to the RHR pump 
-rný11........................................----...i

berated injection;: typic;ally > 6" diameter breaks.
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~ ~FACT/OBSERVATIONýR EGAR DING. PRA 
TECHNICAL--ELEME~NTS, 

OBSERVATION ID: TH- 01 / Element TH / Sub-element 4 

(Related Sub-elements:7, IE-13, AS-18) 

Among the implications of the information in note R1i abeve-are the following: 

The PRA S1 SLOCA plant response and modeling should be similar to the SLOCA response 

and modeling for typical plant PRAs, since 0.35" - 1.5" range is similar to typical 0.375 - 2" 

range.  

It is somewhat trickier to compare the PRA S2 SLOCA and the PRA MLOCA plant response 

and modeling to corresponding typical plant PRA categories, since there is more overlap in the 

ranges (i.e., 1.5" - 3" compared to the typical 2" - 6" range, and 3"-1 3" compared to the typical 

>6" range).  

For the Medium LOCA, the Robinson PRA assumes that a single train of high head injection 

can mitigate this class of LOCAs, whereas typical PRAs do not credit high head injection for 

breaks at the upper end of this size range (i.e., above 6"). MAAP or other analyses supporting 

the upper end of the Medium LOCA range were not available during the peer review.  

The success criteria for PRA LLOCA plant response and modeling were unclear from the Event 

Tree notebook; Section 4.7.1 indicates that response to LLOCA requires ECCS injection from 

one train of LHSI AND 2 accumulators, whereas Section 4.10.4 indicates only that one train of 

LHSI is required (i.e., accumulators are not mentioned). If accumulators are not required, then 

this differs from the LLOCA response and modeling for typical plant PRAs.  

-' MAAP analyses were used to support the definition of ECCS requirements for the MLOCA, 

even at the upper end of the break size range (i.e., 13 inches). In general, MAAP 3.Ob is not 

appropriate for rapid depressurizations as would be occurring for breaks of this size.  

LEVEL OF SIGNIFICANCE: B 

The definition of LOCA break sizes has become somewhat standardized across plant PRAs 

since the IPEs. There is no requirement that size range definitions follow any "standard 

convention," but if they do not, it-is important that they be carefully defined and have a sound 

basis that is supported by realistic analyses. An extensive set of analyses appearsto have been 

performed for the Robinson PSA success criteria. However, portions of the -analytical basis for 

some of the above definitions were either unavailable or seemed inappropriate. While the 

reviewers believe this is an important observation, it affects mainly the larger LOCAs, which are 

not dominant contributors to the CDF and LERF results, and so a significance B is appropriate.

B -45
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C>, V;.:' •; ••••• t :t'8i.; = = = '4 '44- *>4. An- 4 C 

;~i *:~ ~'xQ.; TECHNICAL ELEMVENTS, ý, 

OBSERVATION ID: TH 01 / Element TH I Sub-element 4 

(Related Sub-elements:7, IE-13, AS-18) 

POSSIBLE RESOLUTION 

Because the break size definitions are central to the LOCA modeling for the Robinson PRA, 
there should be, in the event tree notebook or appendix, a clear discussion of the bases for the 
selections, including reference to the spectrum of analyses performed and the specific set of 
MAAP or other analyses that define the size range for each size break.  

Consideration should be given to evaluating and documenting the effect on PSA results and 
risk insights resulting from using these (as opposed to more "traditional") definitions.  

Confirm that all definitions are based on analyses performed using appropriate codes and 
modeling assumptions, especially for the larger break size definitions (i.e., those in the range of 
3" and above). Consider confirming the results of key earlier MAAP 3.Ob analyses against 
results obtained using currently available versions of MAAP, which have improved capabilities 
for modeling depressurization and other T/H phenomena.  

PLANT RESPONSE OR RESOLUTION

A Extremely important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment) 

C. Considered desirable to maintain maximum flexibility In PRA Applications and consistency In the Industry, but not likely 
to significantly affect results or conclusions.  

D. Editorial or Minor Technical Item, left to the discretion of the host utility.  

S. Superior treatment, exceeding requirements for anticipated applications & exceeding what would be found in most PRAs.

B - 46

LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS
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FACT/O BSERVATION'REGARPING PRA 

,.,TECHNICAL ELEMENT

OBSERVATION ID: TH- 02 / Element TH I Sub-element 1 

(Related Sub-elements: TH-3, TH-9. AS.17. AS-24)

The Event Tree and Accident Sequence Development notebook (PSA Section 4.0, RSC 96-04) 

and the PSA Groundrules and Assumptions Document (RSC 96-02) provide some perspective 

on the rationale and approach used to define the success criteria. Further, Section 4.1 of the 

Groundrules document states that front-line system success criteria are to be best-estimate 

using acceptable T/H codes (specifically listing MAAP, RELAP, and RETRAN) or documented 

hand calculation.  

However, it is not possible to determine, from the PSA notebooks, which codes or methods of 

analysis are used for specific success criteria determination, or why these methods are 

.appropriate. For example, applications of the MAAP code, particularly the IPE-vintage 3b 

version, may require some justification or check for applicability (e.g., avoiding use of MAAP 

3.Ob for rapid RCS depressurization scenarios, which typically require capabilities beyond what 

was available in that particular version of the code).  

Further, it is difficult to determine the specific analytical bases for specific success criteria used 

in the model. No success criteria summary was found. The IPE and the current event tree 

notebook success criteria provide general discussions of equipment and systems required for 

sequence success, but do not provide references to the bases or analyses for these.  

LEVEL OF SIGNIFICANCE: B 

Clearer guidance should be provided to preclude potential mis-application of T/H codes and 

a s s u m p tio n s ... . .- ' 

The analytical bases for the success criteria should be clear.  

POSSIBLE RESOLUTION 

Provide clearer traceability of success criteria to analytical bases, at least for "non-obvious" 

criteria (e.g., other than FSAR).  

Consider developing a clear set of guidelines establishing the acceptable range of applications 

of various types of codes and calcs.
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FATOBSERVATION REGARDJING.PRA 

TEH, CAL ELEMENTS.
OBSERVATION ID: TH - 02 / Element TH / Sub-element 1 

(Related Sub-elements: TH-3, TH-9 4-, Z , AS 4) 

PLANT RESPONSE OR RESOLUTION 

LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A. Extremely important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B Important & necessary to address, but may be deferred untl next PRA update (Contingent Item for Grade Assignment.) 

C. Considered desirable to maintain maximum flexibility In PRA Applications and consistency In the Industry, but not likely 

to significantly affect results or conclusions.  

D. Editorial or Minor Technical Item, left to the discretion of the host utility.  

S Supenor treatment, exceeding requirements for anticipated applications & exceeding what would be found in most PRAs
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OBSERVATION ID: TH - 04 / Element TH / Sub-element 2 

(Related Sub-elements: )

Section 2.4 of the PSA Groundrules document (RSC 96-02) defines core damage as: "Core 
Damage will be assumed to occur if both of the following conditions occur: 

- The collapsed water level has decreased such that the core has been uncovered.  

- A temperature in excess of 2200 degrees Fahrenheit is reached in an node of the core as 
defined by a best-estimate thermal-hydraulic calculation." 

This definition is reasonable, but the following observations are noted.  

The 2200 degF criterion can be considered to be a function of the accuracy of the code and 
model being used to calculate it. For example, supporting requirement SC-A2 of Rev. 14 of the 
ASME PRA Standard provides example measure of core damage that indicate that 2200 degF 
would be appropriate using a code with "detailed core modeling" whereas a temperature of 
1800 degF would be appropriate using a code with "simplified (e.g., single node core model, 
lumped parameter) core modeling". The idea is to provide sufficient margin between actual and 
code-calculated values to allow for limitations in codes and models, and uncertainties in inputs 
and calculations.  

The Rationale provided in Section 2.4 implies that the 2200 degF value is based on "existing 
licensing basis for emergency core cooling systems." This implies that the analytical bases for 
the PSA success criteria are the licensing basis analyses. However, this is not always the 
case, e.g., the MAAP code has been used to define success criteria for some sequences.  
Thus, when MAAP (or other codes / models with more simplified modeling detail than the 
licensing basis codes) is used, selection of a lower predicted temperature may be more 
appropriate.  

LEVEL OF SIGNIFICANCE: B 

The core damage temperature criterion should be selected consistent with the capabilities of 
the analysis codes and models used. Significance B is assigned assuming that there is a 
potential that existing results/conclusions might be affected by using a lower temperature.
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LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A. Extremely important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process. (Contingent Item for Grade Assignment ) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C. Considered desirable to maintain maximum flexibility In PRA Applications and consistency In the Industry, but not likely 
to significantly affect results or conclusions.  

D. Editorial or Minor Technical Item, left to the discretion of the host utility.  

S Supenor treatment, exceeding requirements for anticipated applications & exceeding what would be found in most PRAs.
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OBSERVATION ID: TH - 05 / Element TH I Sub-element 5 

(Related Sub-elements:

[ALSO SEE F&O AS-8] 

The small LOCA (S) event tree sequence with failure of high head safety injection but success 

of secondary side heat removal (AFW) credits successful long-term closed-loop RHR cooling 

(i.e., no ECCS injection or recirculation required) as a success path. Although this modeling 

reflects guidance in the emergency operating procedures, few PRAs credit this, in part because 

plant response is dependent on break size and location, and analyses must be performed to 
demonstrate success.  

For the Robinson IPE, a MAAP case (SDC001) was run to confirm success for this scenario.  

However, review of this analysis indicated that credit was taken for accumulator injection in the 

MAAP run, whereas the event sequence modeling for the PRA does not include requirement for 

accumulators. A related MAAP case for S1 with failure of HHSI and successful AFW (case 

SLCO01) was also located, and that analysis also credits accumulator injection, as well as and 
low head ECCS injection and recirculation.  

LEVEL OF SIGNIFICANCE: B 

The analytical basis for sequence success paths must match the conditions modeled in the 
sequence.  

POSSIBLE RESOLUTION 

Either perform a T/H analysis that demonstrates success for the scenario modeled in the fault 

tree, or revise the fault tree to include the accumulators.  

(But also see F&O AS-8, which questions the validity of crediting closed loop RHR cooling in 
this scenario for other reasons.0 

PLANT RESPONSE OR RESOLUTION

LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A Extremely Important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment) 

C. Considered desirable to maintain maximum flexibility In PRA Applications and consistency in the Industry, but not likely 
to significantly affect results or conclusions 

D. Editorial or Minor Technical Item, left to the discretion of the host utility.  

S Superior treatment, exceeding requirements for anticipated applications & exceeding what would be found in most PRAs.
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A. Extremely important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C. Considered desirable to maintain maximum flexibility in PRA Applications and consistency in the Industry, but not likely 

to sgnificantly affect results or conclusions.  

D Editorial or Minor Technical Item, left to the discretion of the host utility.  

S. Superior treatment, exceeding requirements for anticipated applications & exceeding what would be found in most PRAs.
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FACTOBSRVATON'EGARDING'PRA-' 

TECHNICAL, ELEMENTS 
OBSERVATION ID: SY- 05 / Element SY I Sub-element 5 

(Related Sub-elements: ) 

The model was incorporated into a calculation without review in 1997. CP&L PRA engineers 

indicated that there was a review of the system notebooks by Plant Personnel (i.e. system 

engjPe~enMineer, design engineers, operations) for the IPE, and that some of the systems 
modeling information was reviewed by plant personnel for the previous update. But it was not 

clear to the (peer) reviewers that it is standard practice to confirm that assumptions regarding 

modifications implemented in the model are similarly confirmed by plant personnel to confirm 

that the model reflects the actual configuration of the plant.  

LEVEL OF SIGNIFICANCE: B 

If the model does not accurately reflect the actual configuration of the plant then any analysis 

done may not adequately reflect plant risk. However, CP&L indicated that they already have a 

plan to adopt a process of formally requesting system engineer reviews for model changes.  

POSSIBLE RESOLUTION 

Implement the planned system engineer reviews to confirm that the model actually reflects the 
current plant configuration.  

Consider having such confirmations on an application-specific basis to address configurations 

that may arise in between PRA updates as a result of emergent or other specific issues but are 
not reflected in the model.  

PLANT RESPONSE OR RESOLUTION

LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS
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OBSERVATION ID: SY- 09 / Element SY / Sub-element 26 

(Related Sub-elements: )

There is no evidence of a- ' ve've-'rification review of the applicability of the 

documentation used to develop the system models. or of a review of the fault trees and 

system notebooks. There is also no evidenco of an independcnt revew of the fau 

trees and the system notebooks. So it was not clear to the reviewers how potential a-mistakes 

by thegn author of these documents would be may,,' not hae b.c .c c,,,. identified; and 

corrected. which is the intent of the criteria in. This is in di".c, violation of sub-element SY-26.

LEVEL OF SIGNIFICANCE: B

-J�I.........................-. -
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decisions affecting the olant. it is important to have a verification process in place for the PRA 

inputs and results.  

POSSIBLE RESOLUTION 

Implement an appropriate process Havethefo eviewof PRA models, inputs (e.g.. referenced 

documents), and outputs ind..on...... re.. and for resol•ution of e... ew 

comments.  

PLANT RESPONSE OR RESOLUTION

LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A. Extremely important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process (Contingent Item for Grade Assignment) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C. Considered desirable to maintain maymum flexibility in PRA Applications and consistency in the Industry, but not likely 
to significantly affect results or conclusions.  

D. Editonal or Minor Technical Item, left to the discretion of the host utility.  

S Superior treatment, exceeding requirements for anticipated applications & exceeding what would be found in most PRAs.

B -76

7

I

Thl, m"Jt h 'Mln-• ,Jr ^ rn.•.• rn. - ^n J •,nn•;." ̂ -,,-r•IIU IU I- /•I ;•:: UO U



Westinghouse Owners Group PRA Peer Review - Robinson Nuclear Plant PSA

$~K:;c~FACIOBERVATiON4"REPAR-'DING PRA 

TECH-INICAL'ELEMENTS __________

OBSERVATION ID:SY- 10 / Element SY / Sub-element 27 

(Related Sub-elements: -O&)

There are assumptions made in each notebook. The supporting basis for each assumption 

deumientatie is fnot specified. Therefore it is difficult to establish a-ree-of 

whethe#_Wt the assumption is ,..aidaeptabl, is hard to dtcrmi,,. This ... " 

has been noted in prevY!oeaj'hr Fact/Observation forms.  

Several examples are: 

1. AFW notebook Section A.5.5 Item 1 states that since the flow recirculation lines contain 

normally open valves they are not flow diversions.  

2. AFW notebook Section A.5.5 Item 10 states that operatoration to open doors to the.AFW 

motor-driven pump room to allow for adequate cooling is inherent in the model.  

3. RHR notebook Section A.2.5 Item 6 states that the probability of sump blockage is assumed 

to be probablistically insignificant.  

4. RHR notebook Section A.2.5 Item 8 states that no misposition faults are assumed for this 

line since it is likely the operator will realize that the CVCS is isolated from the RHR when the 

reactor is taken up in pressure.  

More examples can be found in the notebooks.  

LEVEL OF SIGNIFICANCE: B 

This lack of references is seen in -many-across various system notebooks and the reviewer can 

not ver4fydetermine that the assumptions have adequate basis. -Some assumptions may be 

mpo o .This .ould causo an impact on-the CDF and LERF values.  

POSSIBLE RESOLUTION 

System modeling ,4W-assumptions should be reviewed and technical bases established and 

documented. Where there are no technical bases. consideration should be given to evaluating 

the impacts of the assumptions on results and applications. . .. ..f.r.n.e voifi.d b.for. us.g th 

systcmIcomponents in-a risk application-.
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PtFAC-TIOBSERVAT.I9N ýREGARPIlNGy"'RAk 

~~ ~-TECHNICAL.ELEM rST( 
OBSERVATION ID: SY- 10 / Element SY I Sub-element 27 

(Related Sub-elements: _____2____

LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A. Extremely Important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C. Considered desirable to maintain maximum flexibility in PRA Applications and consistency In the Industry, but not likely 

to significantly affect results or conclusions.  

D. Editorial or Minor Technical Item, left to the discretion of the host utility.  

S. Superior treatment, exceeding requirements for anticipated applications & exceeding what would be found In most PRAs.
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A FTIOBSERVATION REGARDING PRA 

TECHNICAL ELEMENTS~ 
OBSERVATION ID: SY- 11 / Element SY I Sub-element 13 

(Related Sub-elements: ) 

RWST refill is modeled for SGTR and some small LOCA!s. The event is represented by an 
operator action. There is no assessment of the capability to provide 150 gpm of borated water 
for a 12-24 hour period, which would be needed in the event of RWST refill.  

There are actually 2 HEPs involved - a basic error probability and a 0.1 recovery factor. This 

results in an overall HEP of 3.5E-3, with no equipment modeled at all.  

LEVEL OF SIGNIFICANCE: B 

This is level B. The modeling of recovery such as RWST refill, which can be very important to 

the mitigation of small LOCA sequences, should have a basis the for ability to refill the RWST.  
Where the failure probability, based on the human actions only, is small (as it is here). the 
effects of potential equipment failures should also be accounted for. Further. the model should 
be reviewed to determine that simply refilling the RWST results in a stable end state consistent 
with the rest of the PRA model (e.g.. does aligning for refill achieve a stable state within the 
PRA mission time. or do extended mission times for other systems, or additional actions or 
equipment, need to be considered?'U 

POSSIBLE RESOLUTION 

Verify the capability to provide 150 gpm of borated water in the available timeframe.  

MedelAddresAhe potential system failures as well as operator actions for RWST 
"refill.  

Ensure that credit is only taken where it is consistent with plant procedures and PRA 
assumptions and mission times.

PLANT RESPONSE OR RESOLUTION 

LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A Extremely important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process. (Contingent Item for Grade Assignment) 

B Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C Considered desirable to maintain maximum flexibility in PRA Applications and consistency In the Industry, but not likely 

to significantly affect results or conclusions.  

D. Editonal or Minor Technical Item, left to the discretion of the host utlity.  

S Supenor treatment, exceeding requirements for anticipated applications & exceeding what would be found in most PRAs.
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LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A. Extremely important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C. Considered desirable to maintain maximum flexibility in PRA Applications and consistency in the Industry, but not likely 

to significantly affect results or conclusions.  

D. Editorial or Minor Technical Item, left to the discretion of the host utility.  

S. Superior treatment, exceeding requirements for anticipated applications & exceeding what would be found in most PRAs.

B -80

OBSERVATION ID: SY- 12 / Element SY I Sub-element 24 

(Related Sub-elements: )

The PRA provides a recovery of failed MOV's with a recovery factor of 0.05.  

In the case of SI MOV 862A and, B, the modeled probability of failure of the valve to close is 

0.046. The fault tree automatically includes a recovery factor of 0.05. There is no basis for this 

recovery factor and there is no substantiation that this valve can (or will) be closed locally in the 

recirculation switchover. If the recovery factor is not modeled, thisthe freauency of the core 

damage cutset including this failure iumps from 5E-7 to 1 E-5.

LEVEL OF SIGNIFICANCE. B

This is level B. Considering the magnitude of reduction in CDF without any substantiation of the 

basis for the recovery factor,__this could have a significant impact on CDF.

POSSIBLE RESOLUTION

Document the basis for the recovery action (e.g., the procedural guidance), and the basis for 

the recovery probability used.

PLANT RESPONSE OR RESOLUTION
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LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A. Extremely important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C. Considered desirable to maintain maximum flexibility In PRA Applications and consistency In the Industry, but not likely 

to significantly affect results or conclusions.  

D. Editonal or Minor Technical Item, left to the discretion of the host utility.  

S. Supenor treatment, exceeding requirements for anticipated applications & exceeding what would be found in most PRAs.

B -92

K. ~ACT/JOBSERVATION REGARDING-PRA~.  

OBSERVATION ID: DA - 01 / Element DA / Sub-element 2 

(Related Sub-elements: ) 

The data analysis was developed for the IPE with an update for selected components in 1996.  

Most of the references for the data analysis are well over 10 years old. While the 

documentation basically describes the process used, industry information developed during the 

last decade would obviate the need for some of the effort required to develop generic priors.  

Hence, the documentation of the data analysis does not act as guidance for future updates and 

revisions.  

The data-documentatim does not provide guidance in the assignment of the proper error factor 

to assign for particular component failure rates when the error factors are not provided in the 

reference.  

Guidance on the development of the disallowed maintenance or mutually exclusive 

maintenance file was not located.  

LEVEL OF SIGNIFICANCE: C 

The dec•ument should p..ovide gcu-an"e should berovidedon the use of plant specific data, 

common cause data and methods, and the selection of generic data from industry sources.  

While the documentation describes what was used, the references are out of date and there is 

no general guidance.  

POSSIBLE RESOLUTION 

Add such guidance as the data analysis is revised.  

PLANT RESPONSE OR RESOLUTION
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O ACTIOBSERVA.TION-,REGARDING ýPRA

OBSERVATION ID: DA - 02 Element DA / Sub-element 2 

(Related Sub-elements: h
The method used to perform Bayesian updates is often described as moment matching. In this 
method, a lognormal distribution is mapped into a Beta function (for demand failures) or a 

Gamma function (for operating failures). The Beta and Gamma functions have a property that, 

when updated, produces a Beta or Gamma function whose parameters are completely 
described by the prior and the evidence (they are natural conjugate priors). Once the posterior 

Beta or Gamma functions are described, then they are mapped back into a lognormal 

distribution. This process is capable of producing erroneous results.  

NUREGICR-4350, Volume 6, is the data development part of a PRA Course Documentation 
prepared for the NRC. On page 6-17 it states "The disadvantages of natural conjugate priors 

include the fact that they cannot be used if the form of the prior is specified in the generic data 

source. If a prior i "specified, using natural conjugates is prohibited. Another disadvantage 

involves the sensitivity to the choice of the prior, which may be important. In such cases, 

choosing a natural conjugate prior for convenience may lead to answers that are a little 

leading."=The NUREG goes on to point out that, for lognormal distributions, discretization or 

numerical integration must be used.  

The Bayesian updating -performed for the HB Robinson PRA has not addressed thsiue In 

addition, there is no specific guidance dGGu intprovyided on the use of Bayesian updating.  

LEVEL. OF SIGNIFICANCE. B 

The blind use of Bayesian updating can lead to erroneous results. The use of moment 
matching produces optimistic results when ther-e are zero failures involved. This is the case for 

some initiators and components.  

POSSIBLE RESOLUTION 

Add guidance for performing Bayesian analysis that includes cautions and limitations-farJ 

situations such as that described aboyve.
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LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A. Extremely Important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 
the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment) 

C. Considered desirable to maintain maximurn flexibility in PRA Applications and consistency In the Industry, but not likely 
to significantly affect results or conclusions.  

D. Editorial or Minor Technical Item, left to the discretion of the host utility.  

S. Supenor treatment, exceeding requirements for anticipated applications & exceeding what would be found in most PRAs.
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FA~IOBERATIONAREGARDING RA 
~TECHNICAL ELEMENTS

OBSERVATION ID: DA - 03 / Element DA I Sub-element 4 

I FAtRO FF) RELATED F&O DA-057

The failure data is a collection of 1992 data and a 1996 update. The 1992 failure data package 

has no plant specific data at all. The 1996 data update is based on plant specific data, but is 

only done for about 20 components. Thus, the current status of the data base is that all the 

data is from "pre-Maintenance Rule" data collection. The failure data is not "representative" of 

the current plant operating experience.  

The 1996 data update is based on Cycle 10 -17. The plant is now on cycle 21.  

LEVEL OF SIGNIFICANCE: B 

This is given a iinfiafGe ance level of B because the PRA datais has-5 years old.and 

should be more current-data.  

POSSIBLE RESOLUTION

One possible resolution is to use Maintenance Rule data in the next data update.

PLANT RESPONSE OR RESOLUTION

LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A. Extremely important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 
the quality of the PRA update process (Contingent Item for Grade Assignment ) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C. Considered desirable to maintain maximum flexibility in PRA Applicabons and consistency in the Industry, but not likely 
to significantly affect results or conclusions.  

D. Editorial or Minor Technical Item, left to the discretion of the host utility.  

S Supenor treatment, exceeding requirements for anbcipated applications & exceeding what would be found in most PRAs.
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FACTIOBSERVATO REAR0G 

7tECHNICAL.ELEMENTS '7'i

OBSERVATION ID: DA - 04 / Element DA / Sub-element 6 

(Related Sub-elements: ) 

The test interval for MOV SI 862 is stated as 18 months. These valves appear to be tested 

every time an RHR pump is tested. It is not clear why the test interval is not 3 months, or 1.5 

months if the pumps are staggered test.  

The groundrules indicate that components tested every 3 months or less were modeled with a 

time dependent failure rate, whereas if the test interval is 3 months or greater the time 

dependent failure model is used. The demand rate for open and close is 3E-3/d. Rates for fail 

to transfer are typically 7.4E-6/hr and 1.88E-6/hr.  

The observations are the following: 

1) Although the groundrules say the breakpoint is 3 months, some 3 month components inthe 
PRA use are-time dependent models, while some others use are-demand related models 

2) The rates for "valve fails to change" indicate that the probabilities for FTO and FTC 

evaluated for a 3 month test interval equal 8E-3 and 2E-3, not 3E-3.  

3) By arbitrarily assigning long test intervals, the failure probabilities of certain valves are 

artificially made higher or lower.  

LEVEL OF SIGNIFICANCE: B 

This isa B Level of Significance because it shows an inconsistent application of failure 

probability models, with possible aeffects on the numerical results.  

POSSIBLE RESOLUTION " 

1) Develop a basis for use of time dependent and demand related models 

2) Coordinate the failure rates so that the failure probabilities at the cross-over point are the 

same.  

3) Consistently implement the resolution of this F&O.
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VATIONREGARDINGI 

~ TECH NICAL ELEMENTS.
OBSERVATION ID: DA - 04 / Element DA / Sub-element 6 

(Related Sub-elements: ) 

PLANT RESPONSE OR RESOLUTION 

LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A. Extremely Important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assgnment.) 

C. Considered desirable to maintain maximum flexibility in PRA Applications and consistency in the Industry, but not likely 
to significantly affect results or conclusions 

D. Editorial or Minor Technical Item, left to the discretion of the host ublity.  

S. Supenor treatment, exceeding requirements for anticipated applications & exceeding what would be found In most PRAs.
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ýFACOBSERVATION REGARDING PRA,~ 

TEHIA .ELEMVENTS~
OBSERVATION ID: DA - 05 

(Related Sub-elements:

/ Element DA I Sub-element 7 
) FALSO SEE RELA TED F&O DA-3

Plant specific data is used for several components for Test and Maintenance. This data was 
collected from cycle 10 to cycle 17. This represents a time period from about 1984 to 1994.  
This data represents "pre-Maintenance Rule" data collection quality.  

Some of the plant specific OOS hours are so low as to be suspect. For example, the total time 
OOS for all four SW pumps in 10 years is 123 hours, which is 4 hours/year per pump. The RHR 
pumps show a &-total of 46 hours per 10 years. This is 2.3 hours per year per pump.  

LEVEL OF SIGNIFICANCE: B

This is a significance Level B. The plant specific T&M frequencies for some components are 

very low and are from pre-MR data collection efforts. A change in some T&M probabilities will 

have a significant aeffect on results.

POSSIBLE RESOLUTION 

Update data with current data.  

PLANT RESPONSE OR RESOLUTION

A. Extremely important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C. Considered desirable to maintain maximum flexibility in PRA Applications and consistency in the Industry, but not likely 

to significantly affect results or conclusions.  

D. Editonal or Minor Technical Item, left to the discretion of the host utility.  

S. Superior treatment, exceeding requirements for anticipated applications & exceeding what would be found In most PRAs.
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AR�FRVATIAN
•,, -ACT/OBSERVATN -REGAR"IN.- PRA 

TECH-NICAL ELEMENTS.

OBSERVATION ID: DA - 06 / Element DA / Sub-element 8 

(Related Sub-elements: DA-9) 

The documentation indicates that the common cause factors are taken from a draft EPRI 

report. The report is not referenced, but the reviewers believe that --This report cannot be 

more recent than 1992. In general, the common cause factors do not nret-agree with more 

recent accepted sources, such as the INEEL database.  

LEVEL OF SIGNIFICANCE: B 

Given the importance of common cause basic events to the overall results, a reliance on an 

outdated source could have a significant affect on CDF and LERF.  

POSSIBLE RESOLUTION 

Use a contemporary, accepted source for CCF data.  

PLANT RESPONSE OR RESOLUTION 

LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A. Extremely Important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C. Considered desirable to maintain maximum flexibility in PRA Applications and consistency In the Industry, but not likely 

to significantly affect results or conclusions.  

D. Editorial or Minor Technical Item, left to the discretion of the host utility.  

S Supenor treatment, exceeding requirements for anticipated applications & exceeding what would be found In most PRAs.
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CT /OBSERVATION .REGARDING PRA 

t~ ~ ~ ~ TECHNICAL ELEMENTS

OBSERVATION ID: DA - 08 / Element DA I Sub-element 18 

(Related Sub-elements: ) 

The only documentation for the data update is a spreadsheet. There is no evidence of an 

associated calc and independent review.  

LEVEL OF SIGNIFICANCE: B 

Errors could have ebeen made and not detected that could affect the results.  

POSSIBLE RESOLUTION 

Provide more (detailed) documentation for data updates and perform an i•depende.t 

verification review of that documentation.  

PLANT RESPONSE OR RESOLUTION 

LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A. Extremely important ard necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C. Considered desirable to maintain maximum flexbility In PRA Applications and consistency In the Industry, but not likely 
to significantly affect results or conclusions.  

D. Editorial or Minor Technical Item, left to the discretion of the host utility.  

S. Superior treatment, exceeding requirements for anticipated applications & exceeding what would be found In most PRAs.
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FACT/OBSERVATION.REGAR.ING.PRA .  

OBSERVATION ID: DA - 09 / Element - A-J Sub-element 2 

(Related Sub-elements: ) 

The derivation of prior distributions that reflect a combination of data from plants where the 

plant failure history is unknown with data from plants with known failure counts is not consistent 

with industry guidance. The method employed (geometric averaging) is generally similar to a 

method prescribed in NUREG-2300 for combining multiple sources. One concern with the 

method as implemented is that it allows the failure history at a single plant to be equally 

weighted with distributions from a number of plants. There is no discussion provided justifying 

this. Thus, there is the potential to skew the mean.  

It was not clear to the reviewers that the method for determining the confidence interval is 

consistent with the discussion in NUREG-2300. The priors are taken to be lognormal ., 

distributions. The method used may tend to underestimate the tails of the lognormal 

distributions, which can have an effect on the variance.  

LEVEL OF SIGNIFICANCE: B 

Inappropriate prior distributions may not matter given sufficient plant specific evidence.  

However, questions have been raised concerning the applicability of plant evidence and the 

Bayesian updating process.  

POSSIBLE RESOLUTION 

Use industry guidance or ensure that the results are equivalent with what would be obtained 

using such guidance. [SHA WN.PLEASEROVIDEAMORE SpE.IREFERENE FOR 

"'INDUSTRY-,UIDANCE'.7 

PLANT RESPONSE OR RESOLUTION

LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A. Extremely important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process. (Contingent Item for Grade Assignment) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C. Considered desirable to maintain maximum flexibility In PRA Applications and consistency in the Industry, but not likely 

to significantly affect results or conclusions.  

D. Editonal or Minor Technical Item, left to the discretion of the host utility.  

S. Supenor treatment, exceeding requirements for anticipated applications & exceeding what would be found in most PRAs.
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LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A Extremely important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process (Contingent Item for Grade Assignment.) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment) 

C. Considered desirable to maintain maximum flexibility In PRA Applications and consistency in the Industry, but not likely 

to significantly affect results or conclusions.  

D. Editonal or Minor Technical Item, left to the discretion of the host utlity.  

S. Superior treatment, exceeding requirements for anticipated applications & exceeding what would be found in most PRAs.

B - 103

-AC TIO BSERVATION-'REGARDINGPRA', 
F TECHjNICAL -ELEMENTS 

OBSERVATION ID: DA - 10 / Element DA / Sub-element 15 

(Related Sub-elements: ) 

The possibility of blocking a pressurizer PORV or a steam generator PORV is not modeled.  

LEVEL OF SIGNIFICANCE: B 

A blocked pressurizer PORV can have an impact on the ATWS (pressure relief), Bleed and 

Feed, and response to pressurizer challenges. A blocked SG PORV would affect cooldown 

and depressurization.

POSSIBLE RESOLUTION

Add logic to account for blocked PORVs to the fault tree modeling and reassess impact on 

aforementioned evehits.

Pt ANT RESPONSE OR RESOLUTION



Westinghouse Owners Group PRA Peer Review - Robinson Nuclear Plant PSA

LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS

A. Extremely important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C. Considered desirable to maintain maximum flexibility In PRA Applications and consistency in the Industry, but not likely 

to significantly affect results or conclusions.  

D. Editorial or Minor Technical Item, left to the discretion of the host utility.  

S. Supenor treatment, exceeding requirements for anticipated applications & exceeding what would be found in most PRAs.

B- 114

OBSERVATION ID: HR - 03 / Element HR / Sub-element 6 

(Related Sub-elements: )

The PRA was searched for and-postulated pre-initiator human actions. Actions are included for 

miscalibration and restoration where appropriate.  

The HEP for miscalibration are particularly high (0.01- 0.001), although the method is not a 

screening method. The miscalibration HEP was calculated for one channel of instruments and 

then applied to all 3 channels, so in effect it is a common cause miscalibration.  

The HEP for manual actuation is quantified hweve,, =disregarding the miscalibrated channel 

sensors. Also, in the quantification rule file, the HEP for AFW action do not include 

consideration of the miscalibrated water level sensors in the determination of the HEP.  

LEVEL OF SIGNIFICANCE: B 

This problem is masked in the analysis. It is important to model conditions in the HEP 

evaluation that correspond to the scenario being addressed. dbut .ult.d in a grade of 1 on cub 

clement 6 based On thc cubtier criteria.  

POSSIBLE RESOLUTION 

Check the analysis, and-remove any-screening values used for risk-significant HEPs, and check 

that the HEP calculations Xef lect'The conditions applicable to the scenarios being addressed.  

PLANT RESPONSE OR RESOLUTION

I
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LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A. Extremely Important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C. Considered desirable to maintain maximum flexibility in PRA Applications and consistency in the Industry, but not likely 
to significantly affect results or conclusions.  

D. Editonal or Minor Technical Item, left to the discretion of the host utility.  

S. Superior treatment, exceeding requirements for anticipated applications & exceeding what would be found In most PRAs.
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OBSERVATION ID: QU - 02 / Element QU I Sub-element 

(Related Sub-elements: )

The AC power recovery factors do not consider the need to afply a unique recovery factor to 

seauences involving stuck open PORVs a. an individual cgquencc with a uniquc ... v....  
fa¢G•.  

The stuck open PORV cutsets are recovered by the same recovery factor as seal LOCA 
cutsets (using recovery factor X-ACP1). The stuck open PORV leak rate is greater than 
a seal LOCA and starts at time=O. The PORV LOCA will lead to core uncovery in shorter time 
than a seal LOCA. resulting in the need to apply a higher non-recovery probability., abut-2 
heuris TFor example. if the PORV LOCA leads to core uncovery in about 2 hours, the non
recovery of AC power probability for 2 hours is 0.215, not 0.156, which as-is the value of X
ACP1 used in the recovery rule.

LEVEL OF SIGNIFICANCE: B 

This is significance level B because incorrect values are being used, which may have an impact 
on results.  

POSSIBLE RESOLUTION

Apply a separate recovery factor to the stuck open PORVs.

PLANT RESPONSE OR RESOLUTION
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OBSERVATION ID: QU- 03 / Element QU / Sub-element 8 

I~Ii~..,t~fn _Qrtl..~mp~nt•: AS-13 )

It is not clear the AC power recovery factors were calculated correctly.  

The PRA uses-p1i recovery factors tofer-LOSP sequences-feI cutsets with "fail to run" 

events, to a emadateacc1JnhJior the time dependence of the failures. The details-ofJthe 

method used for this calculation wasweir not available feGprgMLk eee review.  

The method of time-phased recovery should calculate the average probability of non-recovery 

for the time interval of interest (i.e., 24 hours). It appears the method used for Robinson uses 

the probability of non-recovery at the average failure time (i.e., 12 hours). If the recovery curve 

for AC power iswern linear, these two mathematical quantities would be the same. However, 

the AC power non-recovery curve is expententialexponential. so that .-Tthe recovery factors 

applied to the 24 hour fail to run sequences appear too low to be compatible with the 

OSPoffsite power, recovery curve being used for the project.  

The value of recovery factor ACP8 -(SSHRsecondary side heat removal loss at 12 hours) is 

0.0174. The average non-recovery of AC power proaiyover the first 24 hoursT is 0.0924.  

LEVEL OF SIGNIFICANCE: B 

This is an B sbecause the difference in the recoverv factor it-is very important to 

core damage frequency results.  

POSSIBLE RESOLUTION 

Verify the method for cdculation of AC power recovery factors. Correct the factors if 

necessarv. If the method used is believed to be correct, provide more detailed documentation 

of the approach and bases.  

PLANT RESPONSE OR RESOLUTION

LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A Extremely Important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 
the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C. Considered desirable to maintain maximum flexibility in PRA Applicabons and consistency In the Industry, but not likely 
to significantly affect results or conclusions 

D Editorial or Minor Technical Item, left to the discretion of the host utility.  

S Supenor treatment, exceeding requirements for anticipated applications & exceeding what would be found in most PRAs.
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POSSIBLE RESOLUTION 4P 

Verify the correct usage of the most current OSP non-recovery curve for the recovery factor 
calculations. Correct inconsistencies across PRA work packages as necessary.  

PLANT RESPONSE OR RESOLUTION 

LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A. Extremely important and necessary to address to ensure the technical adequacy of the PRA. the quality of the PRA, or 
the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C. Considered desirable to maintain maximum flexibility In PRA Applications and consistency In the Industry, but not likely 
to significantly affect results or conclusions.  

D. Editorial or Minor Technical Item, left to the discretion of the host utility.  

S. Supenor treatment, exceeding requirements for anticipated applications & exceeding what would be found in most PRAs.
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'F C IO S RV T FIN-EGARDING. PRIA .  

~ ~~~:; ~TECHNICAL ELEMENTS~ 

OBSERVATION ID: QU- 04 / Element QU I Sub-element 8 

(Related Sub-elements: ) 

The recovery data for Offsite power is not consistent between the system-lnitiatina Events 
notebook and the recoy calculation sheets. The IE notebook has an appendix which 
provides non-recovery AC curves. The spreadsheet "RCPL15.xls" provides recovery values 
which are not consistent with the curves in the IE notebook Appendix.

LEVEL OF SIGNIFICANCE: B

This is a B Level of Significance because a consistent recovery model is important to pr-vide 
fe~h LOS P mode.
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OBSERVATION ID: QU- 05 / Element QU / Sub-element 27

(Related Sub-elements: 28,29,30) 

-It is not apparent that a search for mede.i.gsources of uncertainty in the PRA results has evelr 

been performed. The GetifiGa*iePeer Review Team found that the foloAingide•-.tified several 

potentia sources of uncertainty in the PRA results. the impacts of which did not appear to have 

been evaluated. e.g.: 

a) assumptions associated with the RCP seal LOCA model 

b) basis for the time lines usedifor HEP dependencyevaluation 

c) groundrules which deleteeliminate many items from consideration in the PRA based on being 
"Uprobabilistically insignificant" 

d) the inability to shdw convergence--in quantification results / quantify to a sufficiently low 

cutoff.feuec 

e) the variatiefn differ-e in LOCA cateaory definitions and resutfing frequenciey between 

Robinson and other PWREPAs.  

Riqorous quantification of the impacts of such sources of uncertainty is not expected. But it is 

important to have an understanding of what potential uncertainties exist in the model, and at 

least a qualitative evaluation of how they may affect risk-informed decisions using the PRA.  

A calculation of data uncertainties was performed for the 1997 results. This has not been 

performed for the 1999 model of record (MORj.  

LEVEL OF SIGNIFICANCE: B 

This is significance B as a systematic search for, and understanding of the impacts of, sources 

of uncertainty in the PRA is important-(and4equir. d for a grado of 3.  

POSSIBLE RESOLUTION 

Identify and evaluate the effects of Address-sources of uncertainty in the PRA. Once sources 

are idenjif ied, arca4 through ithcr qualitative methods and systematic sensitivity analyses 

and/or with-a formal quantitative . .edelapproach could be taken to gain insights into their 
•=fl~ec•s.
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OBSERVATION ID: QU- 05 / Element QU / Sub-element 27 

(Related Sub-elements: 28,29,30) 

PLANT RESPONSE OR RESOLUTION 

LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A. Extremely important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C. Considered desirable to maintain maximum flexibility in PRA Applications and consistency In the Industry, but not likely 
to significantly affect results or conclusions.  

D. Editorial or Minor Technical Item, left to the discretion of the host utility.  

S. Superior treatment, exceeding requirements for anticipated applications & exceeding what would be found in most PRAs.

a
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FATIOBSERVATION REGARDING ODDA 

TECHNICALELEMENTS 
OBSERVATION ID: QU- 06 / Element QU I Sub-element 24 

(Related Sub-elements: QU-6, QU-23) 

The core damage frequency model is presently quantified at a cutoff of 4.OOE-09. Many PRAs 
are quantified using a much lower cutoff, with identical PRA software, 

Several quantifications were made during the review by the Gertpeer review team to investigate 
the impact of this relatively high cutoff, using the16_-bit CAFTA, FORTE and NURELMCS 
software. The review team found the following: 

1) The current RNP process for quantification, using the screening HEP values. produces a 
large number of cutsets. Quantification below 4E-09 results in too many cutsets for the 16 bit 
version of CAFTA, 

4-2) wWhen the RNP model was quantified using the nominal independent HEP's and a cutoff 
oL4E-9, iR the first quantificatiMon. the CDF was 3.9E-05 (using a cutoff o'• fE 0).  
2§) When the RNP model was quantified using the nominal independent HEPs and a cutoff of 
8E-•1•0, in tho first quantification the CDF increased to about 5E-05 (using a cutoff Of 8E 10).  
This is an increase of g25%. which is significant.  

34) When the RNP model was quantified using the RNP method of "recovering" the dependent 
HEPs (i.e.. Dost-cutset-quantification replacement of the nominal values of dependent HEPs in 
cutsets with combined dependent values), but including all the recovered cutsetsI4pDD'f 
WORDS'HERETO CLARIFY WHA TWA§SDoNE ???1, the CDF increased from 3.9E-05 to 
4.7E-05. This is an increase of -10%. iWHATCUTOFFWAS SEDfFO -11S CASE•??? 

ASTHIS WA'32-BIT CAFTA 'ASE:'?,? 

The crrUFent RNP procGess f9r quantikiation, using the GGrccning HEP Yalucpoue a large
FRUmber of eutccts. Quant~ifiation below 4E-09 will result in too many cutcets for the 16 bit 
,ersion of CAFTA.  

The sensitivity studies performed by the review team indicate there may be a substantial CDF 
frequency truncated away because of the ehoie cf cut off value dictated by the combined 
model requirements and software version limitations.

B-144



Westinghouse Owners Group PRA Peer Review - Robinson Nuclear Plant PSA 

TECH-NICAL ELLEMENTS.,~ 
OBSERVATION ID: QU- 06 / Element QU / Sub-element 24 

(Related Sub-elements: QU-6, QU-23) 

LEVEL OF SIGNIFICANCE: A 

This was assioned is-significance A because it appears that there may be a significant fraction 
of the total core damage frequency that is not accounted for in the results. REG Guide 1.174 
statessu aests that the CDF used for applications mitstsbhould be 95% of the total represented 
by the PRA model. At present this level of convergence is not assured.  

of thecutrent process (see attachm-enit fdllowing this observatibn).iTh-e jievkw team is 
cbnsidering thisin Its'review 6f the'draft•peioi.  

POSSIBLE RESOLUTION 

Take the necessary steps to either a) change the model so that the current PRA software can 
be used to capture a larger percentage of the total modeled CDF, b) change the quantification 
process, or c) use an enhanced system of computers and Gedessoftware to allow quantification 
at a much lower cutoff.  

PLANT RESPONSE OR RESOLUTION 

LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS
A. Extremely Important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B. Important & necessar~io address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C. Considered desirable to maintain maximum flexibility in PRA Applications and consistency in the Industry, but not likely 
to significantly affect results or conclusions.  

D. Editorial or Minor Technical Item, left to the discretion of the host utlity.  

S. Supenor treatment, exceeding requirements for anticipated applications & exceeding what would be found In most PRAs 

(SEE NEXT PAGE FOR DDITbIONAL•:iNýFoRMATION FROM CP& IREGARDING 
THE°ISSUESIN F&O QU.06,
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ý!M FACTOBSRVATON REGARDING -R 

T~NEC HNICAL"ELEMENTS.- ~>, 

OBSERVATION ID: QU - 09 / Element QU / Sub-element 17 

(Related Sub-elements: HR-18, HR-19, HR-20) 

Calculation of dependencies between human actions requires assessment of sequence timing 
and the amount of time between events. The CP&L team stated that time lines for sequences 
had been-were supposedly developed, but we-ethe time lines were not available for review. As 
a result, it was not possible to The-abiliy- to trace the timing considerations to plant specific 
analysis was not p.......  

LEVEL OF SIGNIFICANCE: B 

This was assigned a -ilevel B sgnifiac. A larae percentaae (-50%1 of the Base Case CDF 
is-due-teinvolves operator errors. Many of these are calculated considering the impacts of i-a 
huimanaction dependenc__it fashion, which. However, an accurate dependency evaluation 
requires knowledge of the-timing (among other factorsl to discern the level of dependence.  
Discrepancies in the relation of the time frames to Robinson specific analysis could have a 
large effect ej~on the results.  

POSSIBLE RESOLUTION 

Provide the basis (e.g. the event timing) for the choice of high, medium, low and zero 
dependence between human actions; and complete the evaluation of dependence among HRA 

K. events..M AS'THEREA ýCOMPLETENESSISSUE ??? THEF&O TEXr:bbOESI'TSEEM TO 
ADRESS ITHA 

PLANT RESPONSE OR RESOLUTION

LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A Extremely important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 
the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment) 

C. Considered desirable to maintain maximum flexibility In PRA Applications and consistency in the Industry, but not likely 
to significantly affect results or conclusions.  

D. Editorial or Minor Technical Item, left to the discretion of the host utility.  

S. Superior treatment, exceeding requirements for anticipated applications & exceeding what would be found In most PRAs.
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LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A. Extremely important and necessary to address to ensure the technical adequacy of the PRA. the quality of the PRA, or 
the quality of the PRA update process. (Contingent Item for Grade Assignment.) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C. Considered desirable to maintain maximum flexibility In PRA Applications and consistency in the Industry, but not likely 
to signriicantly affect results or conclusions.  

D. Editonal or Minor Technical Item, left to the discretion of the host utility.  

S. Superior treatment, exceeding requirements for anticipated applications & exceeding what would be found in most PRAs.

B - 162

OBSERVATION ID: L2 - 03 / Element L2 I Sub-element 8 

(Related Sub-elements: L2-6, L2-19)

&Siallhe probabilities of early containment failure are developed through detailed assessments 
of various phenomena that can occur in HB Robinson containment following reactor vessel 
failure, including DCH, Steam Explosions, Hydrogen burns, and Hydrogen Explosions. The 
assessments were developed based on information available in early 1990's as summarized in 
NUREG-1150 and supporting documents such as NUREG/CR-4551. The Robinson PRA 
retains estimated (small but non-zero) probabilities for these events.  

More recent information on DCH, Hydrogen Detonations and Steam Explosions has concluded 
that the contributions to early containment failures are much smaller than estimated in NUREG
1150 and may be nearly zero at many plants.  

LEVEL OF SIGNIFICANCE: B 

Since nee-cif-these phenomena (e.g., DCH and Steam Explosions) are no longer viewed as 
contributorse to LERF-vakue, theyjthe continued use of the IPE-era probabilities should be re
examined. It is important that the LERF value not be inflated by conservative assumptions that 
will result in incorrect risk significance assessments in applications. For example, if the LERF is 

inflated by conservative assumptions, the risk significance of more realistic contributors will be 
understated.  

POSSIBLE RESOLUTION 

Re-assess the likelihood of phenomena that contribute to early containment failures using a 
current knowledge base. Retain the capability to address such phenomena using the model if 
required for future applications, but replace the probabilities for the base LERF determination 
so that such phenomena do not incorrectly affect the LERF results.  

PLANT RESPONSEOR RESOLUTION



Westinghouse Owners Group PRA Peer Review - Robinson Nuclear Plant PSA

LEVELS OF SIGNIFICANCE FOR FACTS AND OBSERVATIONS 

A. Extremely important and necessary to address to ensure the technical adequacy of the PRA, the quality of the PRA, or 

the quality of the PRA update process. (Contingent Item for Grade Assignment) 

B. Important & necessary to address, but may be deferred until next PRA update (Contingent Item for Grade Assignment.) 

C. Considered desirable to maintain maximum flexibility In PRA Applications and consistency In the Industry, but not likely 
to significantly affect results or conclusions.  

D. Editorial or Minor Technical Item, left to the discretion of the host utility.  

S. Supenor treatment, exceeding requirements for anticipated applications & exceeding what would be found in most PRAs.

B - 168

12Th ,FACTIYOBSERVATION eREGARDING PRA~ 

TECHNHjICALLEMENTS~<+ 
OBSERVATION ID: L2 - 08/ Element L2 I Sub-element 22 

(Related Sub-elements: L21. L-2) 

The was no guidance for the LERF model. The definition of LERF is not provided, although it is 
obvious th~athe LERF definition Genta• ncincludes releases resulting from ISLOCA, SGTR, and 
failure of containment isolation. The LERF results indicate that all SGTR are assumed to 
contribute go-to LERF, which is conservative compared to assumptions made in other 
Westinghouse plant PRAs. The SGTR event contributes about 3E-06 to LERF, which is high 
compared to Fnest-other plants.  

If formal guidance werewas available to define LERF and provide guidance for discerning early 
from late failures, it mayrijht be possible to reduce tiat-LERF conservatisms-weould--be 
reduoe .  

LEVEL OF SIGNIFICANCE: B 

This is a significance B.eu- -The basis of the LERF model is not apparent and the LERF 
appears conservative.  

POSSIBLE RESOLUTION 

Provide adefinition of LERF, and guidance indicating which to-include early and late failures 
and EAL's are to be considered.  

PLANT RESPONSE OR RESOLUTION


