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1.0 Purpose:

The purpose of this calc. file is 1o document the procedure in generating the Millstone Unit 3's
maintenance performance criteria for PRA modeled systems from version SA of the MP3 model.
This PRA input would be only one factor used in determining the final MP3 system performance
criteria. Perfcrmance c.iteria refers 1o the recommended amount of time a MP3 system may be out
for maintenance in order to minimize plant risk. Revision 1 incomporated performance criteria for the
quench spray and RPCCW systems. Revision 2 was performed based on the final signotf of PRA
mode! M3PRASA. This resutted in updated importance measures and consequently new
system/train performance criteria. The risk significance of all systems modeled in the PRA was
determined based on three criteria: (1) cutsets within the top 90% of the coremelt sequence
cutsets, (2) system train RRW of 1.005 or higher, and’or (3) system train RAW of 2.0 or more.

2.0 Scope:

The scope of this calzuiation includes only PRA modeled systems for which FV (Fussell-Vessely)
iImponance measures could be determined.
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3.0 Summary of Results:

First of all, the Risk Reduction Worth (RRW) and the Risk Achievement Worth (RAW) for each
Syslemirain were determined. From the RRW the Fussell-Vessly (FV) was readily calculated as:

FV=]-1/RRW

The RRW came about Dy seting basic events pertaining 1o the system/rain along with their
common cause counterpans in the coreme sequence cutset file 10 false and dividing the resuttant
frequency inte the base case frequency. On the other hand, the RAW was determined by setfting
basic events penaining to the systemarain to true and dividing the resultant frequency by the base
case freauency. Common cause relates basic events were set equal 1o their corresponding Beta

(B) factor instead of being set equal 1o irie. Human error probabilities (HEPs) were unaffected by
both RRW ang RAW delerminations

In the past. severa! alternative methods have been devised and used by PRA in generating PRA
INPUts 10 the system performance criteria. These are documented in References 1 thru 4. The
inputs 10 the MP3 pedormance criteria were generated based on a slightly modified version of the

approach discussed in Reference 1. Even though different methods were used in References 1 thry
!, consistency has been maintained by:

a) Assuring tha!the increase in the core damage frequency (CDF) due to aliowab.e increase in
mainienance unavaiadility is limited 10 2%, and

b) Limiting the faster multiplier on Q. 10 10 regardiess of the Fussel-Vessely (FV) importance
parameter.

\We emphasize the following:

1) The numbers provides are RQt final performance criteria. They represent PRA iNpuUt to show

the impact of Q.'s on CDF, ang theredy demonstrate the fiexibility available in selecting the
Final Periormance Criteria.

2) The System Engineers and the Expert Panel may choose Final Performance Criteria that
exceec PRA input. In some cases. depending on the scatter of the Q.'s by year or the
nature of the root causes of the system failures, selecting performance criteria that exceed
PRA input are strongy recommended.

In order to accomplist conformance 10 the above two criteria [ACDF < 2% and FV(Q,) = 0.05), some
of the inputs in Table 2 has 1o be re-calculated using the equation:
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Performance Criteria = 8760 * {0.02 * (-%'}-))
where,
Q. is the 1otal unavailability of the System train, nd

FVe=1. 1/RR_W where RRW came about Dy sefting basic events pertaining 1o the system/rain
2long with their common cause counterparts in the coremelt seauence cutset file 1o false and
dividing the resultant core damage frequency into the base case core damage frequency.

The bases for utilizing the factor of 4 (when FV » 0.01) and the factor of 10 (when FV < 0.01)in
Reference 1 goes as follows. Our objective was 10 devise an extremely simple approach to
accomplish the overall objectives of the maintenance rule. Using the definition of FV imponance for

train 'i";
A 222 e tetbia)
a
or
: =]=-FV (1)
i
where.
b=CDF,
4 I
L T d
cx 1
It Q is increased by a factor of x (x>1), then
3 the summation of the probabilities of the

subse! of cutsets that contain train i’ will
increase by at least a factor of x. Notice it
a doesn't increase by exactly a factor of x due
10 truncation effects.
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That is,

d2cex

with e=Q _ gives:

e-b2x(a=b)
or

o
o

-b

: &

-

o

z~-ba
5 P (2)

it the COF increase from Q _ 10 Q . is "y%" then:

}'glo(l.i:—a—

a

ea=1-1/100 (3)

Substituting for "b's" and "e'a" in equation (2) from equations (1, and (3] respectively yields:

st‘ y 100]-[1-F\' ]

1
1={1=F\ ]
. & FV' « /100
F\
“Q-_... . Y

£ 14 et
Qe 100° FV.
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tience, the allowable increase to Q __ is given by:

- A
100*FV, Qus

and considering Q, . = 1/4 Q _ the equation above reveals the allowable increase 10 Q... 10 be:

4%y
"_"""'".Q-.oac

100*FV

With & 2% change in COF a- 1 a FV of 0.01 this amounts 1o

4.‘\
iy =8 ‘
100.(0 01] QR.OJC O&O)C

an eight (8) foid increase in the unavailability of the system train. Therefore in general the factor of
ien (10) is justified wnen the FV is approximately 0.01 or lower.

in ight of the fact that:

(@) Asimpie agjustiment facior is oesired for this interim value with PRA input 1o performance
criteria. ang

(b) Q.= 14 Q is not & strict rule.

factors 4 anc 10 anchored around a FV of 0.01 was deemed 10 be applicable. Other additional
qualitative justifications may be found in Reference 1.

The foliowing two tables getail which basic events were used in the determination of the FV and the
periormance criterig for each systemrain consicered in the M3PRASA model. The pump train lead
fiags were renamed but this late” turn ou' not 10 be necessary, hence, the reason for the CAFTA
gatabase MIPERFCR.BE. Neeoi2ss 10 say the caiculations were unaffected.
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Table 1: MP3 Basic Events Used in Fv Determinations
Cutset
System/Train Description Prefix Basic Events Chanqged
Acciomulator Train A ACCH remndat
Acctmilator Train B ACCH remodat
Accumator Train C ACCC remodb
Accumulator Train D ACCD rcmodh?2
Auxiliary Feedwater MD Pump Train A AFwWA %tmmmmwmmmm
lwcpoh:m"n,h\q!olwaplm,hwnodat
Auxiliary Feedwater MD Pumy. Train B AFWB Mwmlm,mom.movm.MMXm.mﬁscam.
fmmlwmﬂn.l\vq)olw:lmm."mubl
Auxiliary Foedwater TC Pumv, - ain AFWX msmm.mmaorm.mmaveaxm,msc&.,.mxa
AFW and Mech Room HVAC Trin A HVAA  hvmodc;
AFW and Moch Room HVAC Traia B HvVAB hvmodc 1
Charging Trakr A CHA chacp8s1 1aﬂ.cha0p35123ﬂ.dwodat3.dwmdais.dwmxiai 7.chmodc0
Charging Train B CHB chbepBs 1 1bﬂ.chp8512bn.chmd)t d.dmomls.chnnbw.chvrodcol
Charging Lube Off Cooling Train A CHLA  (basic events below irucation)
Charging Lube Ot Train B CHLA  (basic evenis below trucation)
Charging and ccw Area HVAT Train A CHCA  (basic events below trucation)
Charging and Cow Area HVAC Train J CHCA  (basic evenis below trucation)
Control Building Chilied Water Train A cwa hva&*wkplnq,hvaw;;ﬁm rvvactditam.hnmdato.hmnda" hvmodc3,
, hvnndcd.swaa;swpzaaq
Conirol Buliding Chiled Waler Train B cwB hvb&h:kptnq,hvbefMp&n.thdmtbnq.hvnnd)m.hwmd)l Livinod-3,
hwmdc4.s\~b2pswp2bq
DC Power Train A DCA Y%edcbsi301atn
DC Power Train B DCB %dchsil0 1bin
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Table 1: MP3 Basic Events Used in FV Determinations

Cutset

System/Train Description Prefix Basic Eveats Chanqed
Diesel Generator Train A DGA acadg3egsaaq.acmoda3.acmodad, acmodc |
Diesel Generalor Train B DGB achdq3egshbqg,acmodh33, acmodbd acmodc 1
5BO Diesel Generalor Train SBO acxdgshodgnn, acxdasbodgxq.oasbo..,
Diesel Generator Enclosure HVAC Train A DGHA  acmodats
Diesel Generator Enclosure HVAC Train B DGHB  acmodbi15
DWET DWST  fwxtkidwsitn
ESFAS Train A ESFA  esaeseshiaaq
ESFAS Train B ESFB  esbeseslibbqg
High Pressure Safety Injection Train A HPS simodc
High Pressure Salety Injection Train B HPSB  simodct
St Pump Lube Oil Cooling Train A SHLA simoda? simodc !
St Pump Lube il Cooling Train B sSiB simodb?2 simodc {
Intake Structure (SW) HVAG Train A ISHA hvainein2atn hvaswmod? hveswmod ! hvcinin2abin
Iniake Structure (SW) HVAC Trair. B ISHB hvbinein2bin hvbswmod1 hvcswmod 1 hveinfn®abin
Main Feedwater Train AB MFW Yolmiw miwt
Main Steam Systern Train A MSSA  mscmic2014i msxavpv20all msxrvrv22all msxrvrv23all
Main Steam System Train B MSSB ms=mic2041l msxavpv20bil msxrvrv22bl msxrvrv23bit
Main Steam System Train C MSSC mscmic20t4i msxavpv20ctl msxrvrv22cfl msxrvrv23clf
Main Steam System Train D MSSD mscmic20i4H msxavpv20di, msxrvre22dH msxrvrv23dif

Main Steam System - Steam Dump to Condenser  DUMP msxavpv4 7aﬂ.msxavm47b!l,msxaw)v47cﬂ.msxavpv48aﬂ.msxavpv4&m.
msxavpv48cil, msxavpv49ait msxavpvA9bl msxavpv49cff
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Table 1: MP3 Basic Events Used In FV Determinations

System/Train Description

MCC/RCA Room HVAC Train A
MCC/RCA Room HVAG Tran B

PORV Train A
PORV Train B

Quench Spray Train A
Quench Spray Train B

RCS Salety Relief Valves (SVB010A. B, C)

RPCCW Train A
RPCCW Train B

Reactor Proiection System

Residual Heal Removal Train A
Residual Heat Removal Train B

AHR, QSS and SI Area HVAC (ACUS1A) Train A
RHA, OSS and SI Area HVAC {ACUS!B) Train B

Recirculation Spray Train A

Recirculation Spray Train B

Cultset
Prefix

RCAA
RCAB

PORA
PORB

QSSA
QSSA

RCSV

RPCA
RPCA

RPS

RHRA
RHAA

GSHA
QsHB

RSSA

RSSB

RY 2. D Celvano _ pare 10729796
CHED. DY __j !_’_0,_,___ DATE _!OJA!IQL
CALC. NO. _ PRAYGNOA 01091 53  wev. L BN
SHEET NO 11 - 2k
Basic Events Changed

hveacac tabfn hvmeemodx2 hvxaca~ut anq
hvcacac1abin hvmeemodx ! hvxacacy thng

esabipd55en! esarcrk7 11 ﬂ,rcmwdSSam.rcapwdSSanq.m;dal i remoda2
eshdipd56ent esbrerk 71 m.rdmvpv456m.rdxwpv456m.rmt f remodb12

(basic events below irucation)
(basic evenis below trucation)

remodx 1 remodx 2 remodx3

{basic evenls below rucation}
{basic events below trucation)

rtelec imech

(basic evenis below frication)
(basic events below trucation)

hvmoda i
hvmodb 1

nmsém,mm&aam.rsocwssssm.rscﬁ&mabm}.mm.
rsmodb1 1 rsmodb i 2.rsnntb13.fsvmd)16.rsm2.rsmod)3.rsmod)4,w;mﬂ;:
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Table 1: MP3 Basic Events Used In FV Determinations

System/Train Description

RASS HVAC Tran A
RSS HVAC Train B

RWST

Service Water Pump Train A
Service Water Pump Train B
Service Water Pump Train C
Service Waler Pump Train D

SWGR HVAC Train A
SWGR HVAC Train B

120v Vital AC Power Train A (VIAT-1)
120v Vitai AC Power Train A {(VIAC 2)
120v Vital AC Power Train A (VIAC-3)
120v Vital AC Power Train A {VIAC-4)

Cuisel
Prefix

RSHA
RSHB

RWST
SWA
swi
SWC
SWD

SWGA
SWGB

VITA
VITA
VITA
VITA

Basic Events Changed
rsmodh? rsmodb8 rsmodc2 rsmoded rsmodcS, rsmodc6, swemvwS4abnn

hvachacs2anq,rsmodad rsmodc?
hvbchacs2bng.rsmodb6 rsmodc?

qsxtkgrwstin sixvmsilv fnx

Yeswmoda23,%swpliddabin,%swp3i3d4adin, %swp3idofdin %swplipmacin,
swacpb3x 121 swap3swp 1aaq,swap3swp1ain, swmodaB swmodc |
Yeswmodh23 %swp3li3dabin, %swp3i3dcbin, %swplidolain, %swplipmbdin,
swhep63x 121l swhp3swp tbbg swbp3swp 1bin, swmodbB swmodc?
Y%eswmoda24%swp3lidAcbin,%swp3il4cdin, %swp3idol4tn Yswplipmacin,
swep3pmpacin swmodc |

Yeswmodh24, %swp3iddadin,%swp3iddcdin, %swp3idol4in, %swplipmbdin

hvcaca3a3bnn hvmodaca?2
hvcaca3adbnn hvmodach?2

(basic evenis below nicalion)
{basic events below trucation)
{basic events below trucation)
(basic evenis below trucation)
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SURJIPCT _ MP) Maintenance Performance Criteria

Table 2: MP3 Maintenance Rule importance by System/Train

Top 90% ‘ ' Maint. Sys./Train Criteria
System/Train Description CMF? FV RRW RAW Unavall. Unavall. (hrs/yr)

Accumulator Tram A{2,10) Y 0014 1014 1256 300E-04 1.20E-03 13
Accemulator Train B(2,10) Y 0014 1014 1256 300E-04 120E-03 13
Accumuiator Train C(2,10) Y 0014 1014 1256 300E-04 1.20E-03 i3
Accumulator Train D(2,10) Y 0014 1014 1256 3.00E-04 1.20E-03 13
Auxitiary Feedwater MD Pump Train A Y 0026 19226 11.73 150E03 93003 53
Auxiliary Feedwater MD Pumn Train B Y 0026 1026 1173 190E-03 9.70E-03 50
Auxiliary Feedwater TD Pump Train Y 0052 1055 780 390E04 230E-02 34
AFW and Mech Room HVAC Train A(3) Y 0003 1003 1162 1.13E03 355E-03 99
AFW and Mech Room HVAC Train B(3) Y 0003 1603 1162 1.13E-03 35503 99
Charging Train A Y 0030 1031 200 260E-03 5.40E-03 23
Charging Train B Y 0030 1931 199 250E-03 5.30E-03 22
Charging Lube Ol Cooling Train A(1) N 0000 1000 251 750E-04 3S0E-03 66
Charging Lube Oil Cooling Train B(1) N 0000 1000 251 510E-04 360E-03 a5
Charging and CCW Area HVAC Train A{1,3) N 0000 1000 902 1.13E-03 160FE-03 99
Charging and CCW Area HVAC Train B(1,3) N 0000 1000 902 1{13E03 160E-03 99
Control Building Chilled Water Train A(3) Y 0062 1066 3250 B7BE-03 4B1E-02 77
Conirol Building Chilled Waler Train B(3) Y 0061 1065 3259 B7BE-03 461E-02 77
DC Power Train A Y 0ote 1010 650 NA NA NA

Y 0010 1010 650 NA NA NA

DC Power Train B
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Tabie 2: MP3 Mainienance Rule importance by System/Train

Top 90% Maint. Sys./Train Criteris
System/Train Description CMF? FV RARW RAW Unavall. Unavail. (hrsHyr)

Diesel Generalor Train Al4) Y 0028 1028 449 1.10E-02 380E-02 193
Diesel Generator Train B{4) Y 0026 1026 396 910E-03 360E-02 239
SBO Diesel Generaltor Train(4) Y 0008 1008 144 210603 1.90E.02 184
Diesel Generator Enclosure HVAC Train A Y 0007 1007 1.4; 113E-03 210F02 %3
Diesel Generaior Enclosure HVAC Train B Y 0007 1007 141 11303 210E-02 459
DWST Y 0002 1002 793132 NA NA NA
ESFAS Train A 'Y 0004 1004 297 NA NA NA
ESFAS Train B Y 2004 1004 227 NA NA NA
High Pressure Salety Injection Train A(5,11) N 0000 1000 125 1506-03 4 30E-03 131
High Pressure Safety Injection Train B(5.1 1) N 0000 1000 125 9QO0E-04 3.70E-03 79

Si Pump Lube Oil Cooling Train A Y 0006 1006 145 S10E04 2 10E-02 45

Si Pump Lube O#f Cooling Train B Y 0006 1006 145 310FE.04 2A0E-U2 27
Intake Structure (SW) HVAC Train A(3.10) Y 0040 1041 3413 473c05 i.89E-04 1
Intake Structure (SW) HVAC Train B(3,10) Y 0040 1042 3423 473605 189E-04 1
Main Feedwalter Train A/B(6) Y 0013 1014 1.31 NA NA NA
Main Steam Sysiem Train A(9) Y 0010 1010 279 NA NA NA
Main Steam System Train B(9) Y 0010 1010 279 NA NA NA
Main Steam System Train C{9) Y 0010 1010 279 NA NA NA



EDazeT 3.80

SUBJECY__MP) Maintenance Performance Criieria >

e e e et

e —— et S e . . i

NORTHEAST UTILIT ~ SERVICE COMPANY

ny J. 9. Calvamo DATE __10/29/%¢
CHED . BY ___hn DATR b_[M‘L
CALC . MO, —PRAYENOA-01093-53 ey, . T
SHEET NO. 15 o __ 23

Table 2: MP3 Mainienance Rule importance by System/Train

System/Train Description
Main Steam System Train D("n

Main St~am System - Steam Dump to Condenser(7)

MCC/RCA Room HVAC Train A
MCC/RCA Room HVAC Train B

PORV Train A{10)
PORV Train B(10)

Quench Spray Train Af1,11)
Quench Spray Train B(1,11)

RCS Salety Relief Vaives (SVB010A B, C)N8)

RPCCW Train A(1,11)
RPCCW Train B(1,11)

Reacior Protection System

Residuial Heal Removal Train A1,11)
Residual Hea_l Removal Train B(1,11)

RHR, QSS and SI Area HVAG (ACUS1A) Train A(11)
RHR, OSS and SI Aréa HVAC (ACUS1B) Train B{i1)

Top 907
CMF?

Y
Y

< 22 << <<

zZ

22T Z2ZzZ <«

Fv
0010

0025

0.004
0.004

00490
0.040

0000
0.000

0.032

0.000
0.070

0.118

0.000
0.000

0.000
0.000

RRW RAw
1016 279
1026 230
1004 729
1004 729
1042 223
1042 223
1000 165
1000 165
1033 1.13
1000 111
1000 §.ti
1.134 660698
1000 100
1000 100
1000 102
1000 t02

Maint.

-
————

NA
NA

3 09E-03
3.09E-03

6.50E-03
6.50E-03

2.00E-03
1.70E-03

NA

2 40E-03
4.70E-03

2.20E-03
1.30€-03

5.58€-03
558E-33

Unavail.
NA
NA

6.90E-03
6.90E-03

2.60E-02
2. 60E-02

1.32E-02
1.32€-02

NA

3.14E-03
3. 14E-03

NA

5.50E-03
4 60£-03

2 55£-02
2 55E-02

Sys./Traln Criteria

(rrsiyr)

NA
NA

271
27

114
114

i75
149

NA

210
412

123
f14

489
489
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Table 2: MP3 Maintenance Ruie Importance by System/Train

System/Train Description
Recirculation Spray Tramn A
Recircuiation Spray Train B

5SS HVAC Train A(3)
RSS HVAC Train B(3)

RWST

Service Water Pump Train A
Service Water Pump Train B
Service Water Pump Train C
Service Waler Pump Train D

SWGR HVAC Train A(3,10)
SWGR HVAC Train B(3,10)

120v Vital AC Power Train A (VIAC-1)(1.1 1)
120v Vital AC Power Train A (VIAC-2)(1,11)
120v Vital AC Power Train A (VIAC-3)(1,11)
120v Vital AC Power Train A (VIAC-4)(1,1 f)

Top 907%
CMF?
Y

Y

Y
¥

<< << =<

< <

2Z2Z2

Maint. Sys/Train Criteria

FV RRW RAW Unavail. Unavall.
0183 1232 4260 120E-03 360E-02
0188 1231 4211 100E-03 360E-02
0006 1006 135 SS58E-03 1.59E-02
0006 1006 135 558E-03 159E.02
0010 1010 79038 NA NA
0148 1174 248 1.10E-02 1.90E-02
0.149 175 247 940E-03 180E-02
0146 t17¢ 213 900F-04 9.20E-03
0.145 1169 137 330603 1.20E-02
0001 1001 143 660E-06 264E-05
000t 1001 143 660E-06 264E-05
0000 1000 1529 NA NA
0000 1000 1529 NA NA
0000 1000 1529 NA NA
0000 1000 1529 NA NA

or 22

32

38 B
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4.0 References/Design Inputs:

1) NE-84-SAB-388, Memo. from James M. Powers to K. B. Hastings, Nov. 1, 1994.
2) NE-85-SAB-054, Memo. from Jack R. Barnett to K. B. Hastings, Feb. 1, 1995.
3) NE-84-SAB-448 Memo. from Fred O. Cietek 1o K. B. Hastings, Nov. 29, 19984,
4) NE-85-SAB-137, Memo. from James M. Powers to Gene McNatt, Mar. 30, 1995,
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5.0 Assumptions:

1. Incases where there was no plant specific maintenance historical data available the
maintenance unavailabilities in Table 1 were based on generic maintenance historical data
if known or taken at 252 of the total train/system Unavailability if unknown,

2. Charging check valves CVsg (CHMODX02) were not included in the charging pump train
boundaries since ihey cannot be diviged up Into a specfic train (common 10 both)

3. HPSIcheck valves CVs (SIMODX 1) were not included in the HPS! pump train boundaries
SinCe they cannot be divided up into a spectic train (common to both).

4. RHR check valves CVs 8818A-D, 8847A-D, B948A-D were not included in the RHR pump
Irain boundaries since they are not train specific (common to both)

5. AFW check valves CVs (FWCCV3VBBXNN, FWCCV30OF4CNN) were not included in the
AFW pump bouncaries since they are not train specific.

€. Service water MOVs (50,54,71), RHR MOVs (8812, 8801), RHR CV B9€S, and SIH MOV
(8820. 8314 8813 ) are considered part of the RSS train bouncaries.

7. ESFAS bisiable and relay coil (K711) specfic 1o the operation of the PORVs were
consicered 1o be pan of the PORV boundary.

8. Check vaives 8815 ang E54€ which resutt in a failure of the total charging system were not
inCluced in the spesific train calculations.

8. Cutset %.LOOP ACAININVIAFN CHALEAD RSMODB10 OARECIRCMOV4 which equals
2.81e-0€ should be an order of magnitude lower (modeling error) so Vital AC should not be
consicered in the 102 90% of the Cutsets.
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6.0 Reviewer's Comments and Resolution:
1) Comment: On page €, Q, is the unavailability of a system train due to maintenance and test.

Resolution: Agree, changed in calc. file.
2) Comment: Wha! version of MP3 PRA mode! was used?
Resolution: Answered in Objective section as version M3PRASA

3) Comment: Still go not understand how SW train 'C' has a much lower criteria (32 hrs.) than
other SW trains.

Resolution: Historical data Indicates that SW train 'C' has a lower probability of being out of
service for test or maintenance.

4) Comment: The charg'ng and SI pumps cocling trains have a much lower criteria (# of hrs.)
than the ac'us! charging and Si pumps. Why is this?

Resolution: Historical daiz ‘ndicates that charging ana S| pumps cooling trains have a lower
probadility of being out of service for test or maintenance.

S) Comment: Discussion should be aoded 10 text regarding risk significance determination as well
as performance criteria. Restate Rev. 2 sentence in Section 1.0 1o include the full
sCope of this revision.

Resolution: None.

€) Comment: Section 3.0 sentence "Common cause counterparts for the RAW calculation...” is
not correct. Instead. state that “Common Cause related basic events were se!
equa’1c their corresponsiing Beta factor instead of being set equal 1o true. This will
répresent the potentia of common cause falure of the other train given that one
frain is assumed 1o be failed.”
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Resolution: Done.

7) Comment: Section 2.0 shouls have a discussion on how the dominant sequence cutset file
was mocified 10 represent the sysiem train importance. in agdition, provide the
oasic evert isting which magde up the selected system trains.

Resolutien: Done.

8) Comment: Ater réviewing the importance measure results it was noticed that the FV value for
the service water pump trains were large as compared 10 the onginal results - the
prodbable reason being the treatment of the CCF basic events. For example in the
RRW calculation for SW the CCF evenis were set equal to zero. So if one had a
CCF bas:: event representing 4 of 4 SW pumps to run it was set 10 zero: where as
ifthe 'A° SW pump train was considered 10tally reliable there wouid still be 8 CCF
event amengst the other three pumps which could have been added. To get an
i0ea of haw imponant of a contribution this is to the FV please run a case where the
CCF events are not set equal to zero and determine the FV value.

Resolution: For SW tne CCF basic event for the ‘A’ and 'C’ trains 1s SWMODC1 and for the ‘B’
anc ‘D trains i 1s SWMODC2. Both of these basic events appear in only one

cuiset recresenting 1,10E-08 probability. Hence, not sefung these events 1o zero
would resuit in a negligible change in FV.
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1)Pg 4 Revision 2 was performed based on the final signotf of PRA mode!
MP3PRASA. This resulted in updated importance measures for all the Systems.
4n addition, the risk significance of all Sysiems modaled in the PRA was
determined based on three critieria: in the 10p 80% of the Cutsets, train RAW
greater than 2.0 and/or Train RRW of greater than 1.005. Discussion should be
added to text regarding risk significance determination as well as perflormance
criieria. Restate Rey, 2 sentence in Section 1.0 1o include the full 8Cope of this

v .

2)Pg 5 Section 3.0 sentence “Common cause counterparts for the RAW
caiculation...” is not correct, Instead, state that *Common cause reiated basic
events were set equal to their coriesponding Beta factor instead being set equal
fotrue. This will represent the potential of common cause failure of the other
rain given that one train is assumed 1o be fajieg * e B

3) Pg 5 Section 3.0, shouldn't there be a discussion on how the dominant
Secuence cutse! file were modified to represent the system train. In addition,
Provice the basic event listing which made Up the selected Sysiem traing. -

{Bwr*

4) Pg€ The FV gecription on the 10p of the page is no longer true.

S) The orpina! fosinotes on the performance criteria table are no longer in the

1adle only the ones régaraing risk significance. These should be agded in
perinent. R el IS 82

€) Also invoiving the risk significance determination of atrain valves which were
common to both traing were notincluded in etiher train (ex RHR injection check
valves - 4 loops). Need 10 state with verbage from comment #3. - e

—_ o eweor’
€ I

¢ #ACTie  7) Ater reviewing t~e importance measure results, noticed tha: the FV value for

-

- o

L LR AR

« B

v)-

-

ol

A&he service vater PYMD trains were large as compared 10 orginal results - the
“reason being the modification in Caiculating the CCF basic events. For RRW,
the CCF events were get equalto 0. Soif you hag CCF of 4 of 4 SW pumps to

_. Jun, this was set equal 10 0.0, Where if the A SW pump train was considered
' - “totally reliable, there is still @ CCF event amongst the other three PUmMps which

should have been agdes. To ge! an idea of how this impacts the F, please run

& Case where the CZF events are not set equal to 0.0 and cetermine the FV
value. "

8) When examining the results, the Fv for the charging pump trains appears
Quite high compare= 1o other systems Charging is used for seal cooling,
injection and recirculation: however, RPCCW is also used for RCP sea) cooling



and HPS! is used for injection and recirculation. Both these systems have much

lower FV values. If the FV value
higher which does not appear to
basic events are resulting in this

s comparec to AFW and DG trains it is slightly
be right. Piease check the caic. and state what
high FV value. .
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7.0 Attachments:

) See Reference 1.
B) See Reference 2
C) See Reference 3.
D) See Reference 4




