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To: "Jonathan Rowley" <JGR@nrc.gov>
Date: , 06/18/2007 12:02:32 PM

Subject: Pg 2-38 info

The PNP SER states:

"The staff examined the applicant's environmental report, Appendix E,

Attachment E.1, "Evaluation of Probabilistic Safety Analysis Model," to

verify that there is no risk significance system in the list. None of

the 14 systems is a dominant contributor to the risk reduction worth

rankings to core damage frequency nor are these systems involved in the
- dominant initiating events
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Table RAL1-3 Summary of Major PSA Model Versions
Model CDF' LERF
IPE {transients & LOCAs) 4.3 E-06 9.4 E-07
VY118 (transients & LOCAS) ' 4.9 E-06 n/a
IPEEE__ (internal floods) 9.0 E-08 n/a
VYQORO 1.78E-05 9.33E-07
VYQ2R0 4.28E-06 1.05E-06
VYO2R1 : ' 4.28E-06 1.12E-06
VY02R2 ‘ 4.62E-06 n/a
VYO02R3 4.89E-08 n/a
VY02R4 _ 7.81E-06 n/a
VY02RS5 7.81E-06 2.29E-06
VY02R6 7.77E-06 2.29E-06
VY02R7 7.63E-06 2.23E-06
VYO2RS8 \ 8.73E-06 2.61E-06
VYO04R0 4. 91E-06 1.50E-06
VYO4R1 | 5.03E-06 1.56E-06
VYO5R0 - 7.98E-06 2.50 E-6
' With the excegtion of the original IPE, IPEEE, and version VY118 CDF and LERF values, subsequent VYNPS model
verslon updated CDF and LERF values include the combine contributions from transients, LOCAs and intemnal fioods
Initlators.
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Table E.1-3

Correlation of Level 1 Risk Significant Terms to Evaluated SAMAs

Risk Significant Terms

RRW

Disposition

HPCI

1.4966

This {erm represents random failure of the HPCI system. Phase | SAMAs to improve
availability and reliability of the HPCI system that have already heen implemented include
raising hackpressure trip setpoints and proceduralizing intermitient operation. Additional
improvements were evaluated in Phase il SAMAs 049, 050, 051, 052, 053, and 054.

RCIC

1.4223

This term represents random failures of the RCIC system. Phase | SAMAs to improve
avaitahility and refiabifity of the RCIC system that have already heen installed include raising
hackpressure tip setpoints and proceduralizing intermittent operation. Additional
improvements were evaluated in Phase il SAMAs 049, 050, 051, 052, 053, and 054.

ECCS Low Pressure Interlock

1.3472

This {erm represents random failures of reactor low-pressure transmitters during transients
with stuck open SRVs or LOCAs in which random failures prevent all low-pressure injection
valves from opening. Phase |t SAMAs 065 and 0565 to reduce the risk due to failure of the
ECCS low-pressure interiotk were evaluated.

Depressurization (SRVs and ADS
Logic)

1.2724

This term represents random failures of the SRVs {o open for depressurization during
transients and small LOCAs. Phase | SAMAS to enhance reliability of the SRVs that have
already been implemented include adopting symptom based EOPs and SAGs, modifying ADS
logic, and upgrading SRV pneumatic components. Additional improvements were evaluated
in Phase It SAMAs 059 and 060.

toss of Feedwater - initiating event

1.1796

This term represents the initiating event for loss of feedwater. Modifications to significantly
reduce or efiminate the potential for loss of feedwater, such as instaliing a digital feedwater
control system, providing a backup water supply and adding a third feedwater pump, have
already been implemented. Many of the Phase H SAMAs (e.g., 035, 051, 052, 053, and 054}
expiored potential benefits for mitigation of this event,

‘E1-4
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Table E.1-3
Correlation of Level 1 Risk Significant Terms to Evaluated SAMAs
) {Continued)
Risk Significant Terms RRW Disposition
Operator Action: 1.4110 This term represents operator failure to manually open the SRVs for depressurization during
Operator fails t0 open SRVs for transients and small LOCAs. Phase | SAMAs including improvements to plant procedures, and
vessel depressurization during instaliation of instrumentation to enhance the likelihood of success of operator action in
transients and smali LOCA response {o accident conditions, have already been implemented. No additional Phase |l
SAMAs were recommended for this subject.
Loss of Offsite Power - initiating 1.0951- This term represents the loss of offsite power initiating event. Industry efforts over the last
event : PC twenty years have fed to a significant reduction in plant scrams from all causes. Improvements |
PC — Plant Centered 1.0605- related fo enhancing offsite power availability or reliability and coping with plant SBO events 3
GR - Grid Related GR were already implemented and evaluated during preliminary SAMA screening. Phase il 1
SAMAs 028, 028, 030, 031, 033 and 036 for enhancing AC or DC system reliability or {o cope
with loss of offsite power and SBO events were evaluated.
Terus Vent via TVS-86 and 1.0948 This term represents random failures of componants in the containment vent path. A hardened g
Rugture Disk pipe vent path was implemented as a result of $he NRC Containment Performance Program to E
provide a redundant means for containment heat removal capability. Several Phase | SAMAs
regarding the drywell spray system were already installed 1o provide containment decay heat
removal capability by plant design. Therefore, no Phase Il SAMAs were praposed to reduce
random failure of containment vent path components.-However, Phase 1l SAMA 063 to conirol
containment venting within a narrow pressure band to prevent rapid depressurization during :
venting was evaluated, !
Loss of 416KV Bus 3 - initiating 1.0869(iE) | This term represents loss of 416KV bus 3. Phase | SAMAS to improve 4.16KV bus crosstie
event capahifity and procedures to repair or replace failed 4.16KV hreakers have already been |
implemented. Phase Il SAMAs 028, 029, 030, 031, 033 and 036 for enhancing AC or DC
system reliability or to cope with loss of offsite power and SBO events were evaluated.

.
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Table E.1-3
Correlation of Level 1 Risk Significant Terms to Evaluated SAMAs
) {Continued)
Risk Significant Terms RRW Disposition
Emergency Diesel Generators 1.0810 This term represents random failures of the emergency diesel generators. teading to an SBO
(A&B) event. Phase | SAMAS fo improve reliability of the emergency diese! generators by creating a
crosstie of EDG fuet oil supplies and a backup source for diesel cooling have already been
instalted. In addition, Phase Il SAMAs 002, 003 and 032 to improve reliability of the EDGs
were evatuated.
Loss of 4.16KV Bus 4 - initiating 1.0756 This term represents loss of 4, 16KV bus 4. Phase ) SAMAS to improve 4. 16KV bus crosstie
event capabiiity and procedures {0 repair or replace failed 4.16KV breakers have already heen
instatied. Phase il SAMAs 028, 029, 020, 031, 023 and 036 for enhancing AC or DC system
reliability or to cope with loss of offsite power and SBO events were evaluated.
Operator Action: 1.0685 This term represents operator fallure o initiate HPCI/RCIC to perform the core cooling function
Operator fails to initiate HPCIRCIC during transients, medium LOCAs, and small LOCAs when automatic initiation faits. Phase |
during iransients, medium and SAMAs including improvements to plant procedures, and instaliation of instrumentation to
small LOCAs enhance the likelihood of success of operator action in response to accident conditions, have
already been implemented. No additional Phase 1l SAMAs were recommended for this
subject.
Operater Action: 1.0660 This term represents operator failure to align the John Deere diesel generater to provide

Operator faits fo align firewaier
system and John Deere Diesel for
alternate injection

electric power to 480VAC hus 9 during a ioss of offsite power event. With bus 9 energized and
supplying MCC2B and 9B, battery charging is mainiained as well as power o RHR vaives
necessary for aligning the diesel! fire pump for aliemate RPV vessel injection. Phase | SAMAS
including improvements to plant procedures, and instaltation of instrumentation to enhance the
likelihood of success of operator action in response to accident conditions, have already been
imptemented. No additional Phase Il SAMAs were recommended for this subject.

£.1-8
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Table E.1.3

Correlation of Level 1 Risk Significant Terms to Evaluated SAMAs

{Continued)

Risk Significant Terms

RRW

Disposition

Containment Ny

1.0553

This term represents random failure of the containment nitrogen system for SRV operation
during loss of offsite power. A Phase | SAMA, adding high-pressure nitrogen botties as a
hackup to the normal nitrogen supply. has alfeady heen installed to improve relfability of the
containment nitrogen sysiem. Since failure of the SRVs has a larger risk reduction worth than
failure of this support system, the henefit derived from Phase i} SAMA 080, “improve SRV
design," is greater than the henefit possible from improving the nitrogen supply system. Also,
the cost of adding another nitrogen supply is judged comparahle to the cost of modifying the
SRVs, Therefore, no Phase Il SAMAS were evaluated to further improve reliability of nitrogen
supply to the SRVs, ’

Diesel Fire Pump and John Deere
Diesel for Alternate Injection

1.0584

This term represents random failure of diesel fire pump P40-1A and John Deere dieset
generator during the alignment of John Deere diesel generator 1o pravide attemate RPY
vessel injection during a loss of offsite power event. Phase | SAMAS o use the fire protection
system as a backup source for containment spray and reactor vessel injection during 10ss of
offsite power have already been installed to provide redundant capability for RPY injection and
heat removal. Phase il SAMA 084 to provide 3 crosstie for fire protection from RHRSW
system 10 RHR loop B to further improve injection capability was evaluated.

inadvertent Opening of Relief
Valve—initiating event

1.0671

This ferm represents the mitiating event of inadvertent opening of a relief valve. Improvement
of the SRY design and SRY reseat refiability. to reduce the probability and consegquences of
this initiating event, were evaluated in Phase it SAMAs 055 and 060.

. “toss of Bus DC-1 and associated
.| hattery—initiating event

1.0541(IE)
1.0264

These terms represent the initiating event of a complete loss of the 125VDC bus DC-1 and
random faliures of batiery A-1. Phase | SAMAS fo improve alternate battery charging
capabhility, replace existing baiteries with more refiable ones, and DC hus crosstie capabhitity
have already been installed. Phase Il SAMAs 028, 029, 030, and 033 for enhancing DC
system availability and refiability were evaluated.

E1-7
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Table E.1-3
Correlation of Level 1 Risk Significant Terms to Evaluated SAMAs
(Continued)
Risk Significant Terms RRW Disposition

Loss of Bus DC-2 and associated | 1.0517(iE} | These terms represent the initiating event of a compiete loss of 125vDC bus DC-2 and
battery - initiating event 1.0316 random failures of battery B-1. Phase | SAMAs to improve altemate hattery charging
capabiiity, replace existing batteries with more reliable ones and DC bus crosstie capabitity
have already been installed. Phase Il SAMAs 028, 029, 030, and 033 for enhancing DC
system availability and reliability were evaluated.

Torus Cooling Mode of RHR & 1.0515 This term represents random failure of the torus cooling mede of the RHR and RHRSW
RHRSW systems. Containment spray mode of RHR and fire protection system crosstie has already
heen implemented to provide redundant containment heat removal capability. In addition,
Phase 1} SAMAs 004, 010 and 017 to improve the reliability of containment decay heat
removal were evaluated.

CGperator Action: 1.0408 This term represents operator failure o manually open the SRV to depressurize during a

Operator {ails 0 open SRVs for medium LOCA. Phase | SAMAs including improvements to plant procedures, and installation

vessel depressurization during of instrumentation {o enhance the tikelihood of success of cperator action in response to

medium LOCA accident conditions, have aiready heen impiemented. No additionat Phase 1l SAMAs were
recommended for this subject.

Loss of Service Water - initiating 1.0402 These terms represent random passive failures of the service water system and the initiating

event . event of a complete loss of the service water system. Enhancement of the service water

system was evaluated in Phase Il SAMA 001.

Internal Flooding Initiator, SW pipe | 1.0397 This term represents the initiating event of S'W pipe break in torus room, at EI. 213’ of the

break in torus room, at Ef. 213" of reactor building. A Phase | SAMA, enhancement of “Loss of Service Water™ procedure to

the reactor building contain a mitigation strategy for each break location, has already been implemented. In
addition, Phase if SAMA 047 to reduce the CDF contribution of internat flooding was
evaluated.
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Table E.1-3
Correlation of Level 1 Risk Significant Terms to Evaluated SAMAs
(Continued)
Risk Significant Terms RRW Disposition
Operator Action: 1.0367 This term represents operator failure to recognize the need to vent the torus for pressure
Operator fails to recognize the reduction during loss of containment heat removat accident sequences. Phase lf SAMA 063
need to vent the torus for pressure to controf containment venting within a narrow pressure bhand to prevent rapid containment
reduction depressurization during venting was evaluated.
Internal Flooging Initiator, SW pipe | 1.G6357 This term represents the initiating event of SW pipe break in NE ECCS corner room of the
break in NE ECCS corner room of reactor huilding. A Phase | SAMA to increase berm height o prevent flooding of the ECCS
the reactor building corner room has already been instalied. In addition, Phase |1 SAMA 047 to reduce the CDF
contribution of internal flooding was evaluated.
Internal Flooding Initiator, SW pipe | 1.0343 This term represents the initiating event of SW pipe break in SE ECCS cormer room of the
treak in SE ECCS comer room of reactor building. A Phase | SAMA modifying and sealing the haich lift points and hatch edges
the reactor building has already been installed to ensure hatches are watertight. In addition, Phase || SAMA 047
to reduce the CDF contribution of internal flooding was evaluated.
internal Flooding Initiator, SW pipe | 1.0324 This term represents the initiating event of SW pipe hreak at El. 303" of the reactor building. A
break at £l 303’ of the reactor Phase 1 SAMA, adding chase berms at elevation 303", has already been installed. In addition,
buiiding Phase || SAMA 047 to reduce the CDF coniribution of internal flooding was evaluated.
Bus 2 (supplied by SU XFMR) - 1.0318 This term represents the initiating event of a complete loss of offsite power from the 345 Kv

416KV

switchyard and 115 KV fine. Phase | SAMAS 1o improve 4.16KV bus crosstie capabiiity,
procedures o repair or replace failed 4.16KV breakers and provide connection to an alternate
source of offsite power have already been installed. Phase | SAMAs 023, 029, 030, 031, 033
and 036 for enhancing AC or DC system reliability or to cope with loss of offsite power and

SBO evants were evaluated.

€19
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Table E.1-3
Corretation of Level 1 Risk Significant Terms to Evaluated SAMAs
{Continued)
Risk Significant Terms RRW Disposition
RPS 1.0316 This term represents random failure of the reactor protection system. Several Phase | SAMAs
to minimize the risks associated with AT'A'S scenarios have already been installed. No Phase
Il SAMAs were evaluated to further improve reliability of RPS. However, Phase | SAMAs 057
and 058 {o enhance the retiahility of the standby liguid conlrol sysiem and improve ATWS
capabifity to mitigate the consequences of this event were evaluated.
Transient with PCS available - 1.0287 This termy represents the initiating event of a transient with PCS available. Industry efforts over
inkiating event the last twenty years have led to a significant reduction of plant scrams from all causes. Phase
1 SAMA 048 to improve MSIV design and mitigate the consequences of this event was
evaluated.
Operator Action: 1.0282 This term represents operator failure to align condensate transfer pump to inject via LPCl or
Operator fails to align a core spray lines for aliernate injection. Phase | SAMAs including improvements to plant
condensate transfer pump to inject procedures, and installation of instrumeniation to enhance the tkekhood of success of
via LPCI or core spray lines for operator action in response to accident conditions, have already been implemented. No
alternate injection additional Phase Il SAMAs were recommended for this subject.
Operator Action: 1.0257 This term represents operator faiture o align water frcm the west cooling tower deep basin to

Operator fails {o initiate alternate
cooling mode from the cooling
tower deep hasin

the suction of the RHRSW pumps to cool a number of loads normally cooled by the service
water sysiem. Phase | SAMAS including improvements to plani procedures, and installation
of instrumentation to enhance the likelihood of success of operator action in response to
accident conditions, have already been implemented. No additionat Phase || SAMAs were
recommended for this subject.

E.1-10
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Table E.1-3

Correlation of Level 1 Risk Significant Terms to Evaluated SAMAs

{Continued)

Risk Significant Terms

RRW

Disposition

Feedwater/Condensate

1.0237

This term represents randon failure of the feedwater and condensate injection path. Phase |
SAMAS creating connections of existing or afternate water sources to feedwater and
condensate, and installing motor driven feed water pumps, have already been instalied to
increase the avallability of injection subsequent to MSIV closure. Many of the Phase {| SAMAs
{e.g. 050, 051, 052, 053, and 054) explored potential benefits of enhancing the reliability of
high pressure Injection systems.

internal Flooding Initiator, SW pipe
hreak {north) affecting MCCs and
ECCS in NE comer room of the
reactor building

1.0218

This term represents the initiating event of SW pipe break in NE ECCS corner room of the
reactor building. A Phase | SAMA, enhancement of “Loss of Senvice Water” procedure to
contain a mitigation strategy for each break location, has already been implemented. In
addition, Phase H SAMA 047 to reduce the CDF contribution of internal flooding was
evaluated.

Bus 1 {supplied by SU XFMR) -
4.16KV

1.0200

This term represents the initiating event of a complete loss of offsite power from the 345 KY
switchyard and 115 KV line. Phase | SAMAs to improve 4,16KV bus crosstie capability,
procadures to repair or replace failed 4.16KV breakers and provide connection to an akernate
source of offsite power have already been installed. Phase H SAMAs 028, 028, 030, 031,033
and 036 for enhancing AC or DC system reliability or to cope with loss of offsiie power and
SBO events were evaluated. ’

Vernon Tie

1.0153

This {erm represents random failure of Yernon tie line circuit breakers to close and operalor
failure fo close two breakers from the control room. Phase | SAMAS to provide an aiternate
source of offsite power. proceduralize steps in recovery of offsite power after SBO, and protect
contral cable of Vernon tiebreakers have already been installed. No Phase | SAMAs were
gvaluated to further improve reliability of the Vernon tie. However, Phase li SAMAs 028, 029,
030, 031, 033 and 036 for enhancing AC or DC systeny availability or refiability to cope with the
loss of offsite power and SBO aevents were evaluated.

E.i-11
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Table E.1-3
Correlation of Level 1 Risk Significant Terms to Evaluated SAMAs
{Continued)
Risk Significant Terms RRW Disposition

Internal Flooding Initiator, fire 1.0177 This term represents the initiating event of firs protection pipe break In torus room, at E. 232

protection pipe hreak in upper of the reactor building. A Phase | SAMA, to provide a refief path to relieve water accumutation

RCIC room at El, 232 in the upper RCIC to lower RCIC area before floor failure, has already been implemented. in
addition, Phase | SAMA 047 to reduce the COF contribution of internal flooding was
evaluated.

ATWS with MSIV Closed - initiating | 1.0155 This term represents the ATWS initiating event. Several Phase | SAMAS to create a boron

event injection path through CRD, increase horon concentration, and provide RPT, AR, and FA' trip
to minimize the risks associated with ATWS scenarios have already been instalied. In
addition, Phase Il SAMASs 057 and 058 to enhance reliability of the standby liquid controt
system and improve AT'WS capability to mitigate the consequences of this event were
evaluated.

Internal flooding Initiator, SW pipe | 1.0144 This term represenis the initiating event of SW pipe break at El. 280" of the reacior building. A

hreak in affecting instrument Phase | SAMA, enhancement of “Loss of Service Water” procedure 1o contain a mitigation

panels and 430V MCC, at EI. 280 strategy for each break location, has already been implemented. In addition, Phase {| SAMA
of the reactor building 047 to reduce the COF contribution of internal flooding was evaluated.

Alternate Cooling 1.0143 This term represents random failure of alternate cogling from the west cooling fower deep
hasin {o the suction of the RHRSW pumps. Phase H SAMA 084 o improve alternate cooling
capability was evaluated.

Stuck Open SRV's — initiating event | 1.0133 This term represents the initiating event of stuck open SRVs. improvement of SRV reseat
reliability and SRV design were evaluated in Phase Il SAMAs 055 and 060.

Operator Action: 1.0133 This term represents operatar failure to start TBCC'W pump locally from the motor control

Operator fails {0 starta TBCCW
pump

panel and establish cooling to BOP components for RPV makeup and heat removal. Phase |
SAMASs including improvements to plant procedures, and inskallation of instrumentation to
enhance the likelihood of success of operator action in response to accident conditions, have
already heen implemenied. No addifional Phase It SAMAs were recommended for this subject

£.1-12
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Table E.1-3
Correlation of Level 1 Risk Significant Terms to Evaluated SAMAs
(Continued)
Risk Significant Terms RRW Disposition

Internal Fioading Initiator, 1.0130 This term represents the initiating event of circulating water pipe break in the turbine building.

circulating water pipe break in Phase | SAMAs to improve inspection of expansion joints on the main condenser and to

urbine building change procedures to reduce the probability of a circulating water piping break have already
heen implemented. No Phase il SAMA was evaluated 10 further reduce this initiator.
However, Phase I} SAMA 047 to reduce the CDF contribution of internal flooding was
evaluated. .

Operator Action: 1.0130 This term represents operator failure to initiate SLC during an ATWS without main condenser.

Operator fails to initiate SLC during Phase | SAMAs including improvements to plant procedures, and installation of

an ATWS without main condenser instrumentation to enhance the likelihood of success of operator action in response o accident
conditions, have already been implemented. No additional Phase |1 SAMAs were
recommended for this subject

internal Flooding Initiator, SW pipe | 1.0119 This term represents the initiating event of SW pipe break in the intake structure. Phase i

preak in intake structure SAMA 047 to reduce the COF contribution of internal flocding was evaluated.

Loss of PCS - initiating event 1.0111 This term represents the initiating event of a loss of PCS. Industry efforts over the last twenty
years have led to a significant reduction of plant scrams from ali causes. Phase !f SAMA 045
to improve MS1Y design and mitigate the consequences of this event was evaluated.

Operator Action: 1.0079 This term represents operator failure to align feedwater and condensate injection to perform

Qoerator fails to initiate and controt the core cooling function during transients, medium LOCAs and small LOCAs. Phase |

feedwater and condensate during SAMASs including improvements to plant procedures, and instaiiation of instrumentation to

transients and smatll LOCA and enhance the likelihood of success of operator action in response to accident conditions, have
medium LOCAs already been implemenied. No additional Phase II SAMAs were recommended for this subject

24 ¥DC ECCS Bus B 1.0079 This term represents random failures of the 24YDC ECCS Bus B system. A Phase { SAMA,

replacing the 24VDC batteries with 125VDC {o 24VDC converters, has already been
implemented. Phase H SAMA 047 to protect the power cabinet from internal fiooding to further
improve reliability of 24%/DC ECCS buses was evaluated.

E1-13
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Table E.1-3
Correlation of Level 1 Risk Significant Terms to Evaluated SAMAs
{Continued)
Risk Significant Terms RRW Disposition
Internal Flooding Initiator, fire 1.0078 This term represents the initiating event of fire protection pipe hreak (northeast) cascading to
protection pige break (northeast} torus room at El. 252’ reactor huilding. Phase | SAMAs, fire protection system standpipe, was
cascading to torus room at Ei. 252 enhanced to reduce internal flooding risk conéribution. No Phase il SAMA was evaluated to
reactor huilding furiher reduce this iniator. However. Phase il SAMA 047 to reduce the CDF contribution of
internal ficoding was evaluated.
Iniernal Flcoding Initiator, SW pipe | 1.0073 This term represents the initiating event of SV¥ pipe break in diesel room A, turbine huilding.
break affecting EDG-1A, EDG-18B. Phase It SAMA 047 10 reduce the contribution of internal ficoding was evaluated.
diesel room A, turbine building
Internal floading Initiator, auxiliary | 1.0071 This term represents the initiating event of auxiliary steam break in diesel room A, turhine
steam break affecting EDG-1A, building. Phase | SAMAS to improve doors in the turbine huilding have already been installed.
turbine building Mo Phase It SAMA was evaluated 1o further reduce this initiator. However, Phase 1) SAMA
047 to reduce the CDF contribution of internal flooding was evaluated. '
Internal Flooding Initiator, auxiliary | 1.0067 This term represents the initiating event of auxiliary steam break in diesel room B, turbine
sieam break affecting EDG-18, building. Phase | SAMAS to improve doors in the turbine building have already been installed.
wrbine bullding Mo Phase It SAMA was evaluated to further reduce this initiator. However, Phase || SAMA
047 to reduce the CDF contribution of internal flooding was evaluated.
24 VDC ECCS Bus A 1.0065 This term represents random failures of the 24VDC ECCS Bus A system. A Phase | SAMA,
replacing the 24VDC batteries with 125VEC to 24VDC converters has already heen installed.
Phase [| SAMA 047 to protect the power cabinet from intemal fiooging to further improve the
reliability of 24vDC ECCS huses was evaluated.
Internal Flooding Initiator, SW pipe | 1.0059 This term represents the initiating event of SW pipe break in general areas of the turbine
break in general areas of turbine building. Phase |1 SAMA 047 to reduce tha contribution of internal ficoding was evaluated.
building
£.1-14
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break affecting EDG-1A, EDG-1B,
diesel room B, turbine building

Table E.1-3 .
Correlation of Level 1 Risk Significant Terms to Evaluated SAMAs
{Continued)
Risk Significant Terms RRW Disposition
internal Flooding Initiator, S pipe | 1.005% This term represents the initiating event of SW pipe break in the HVAC room of the turbine
break in HVAC room of turbine building. Phase Il SAMA (47 to reduce the contrnibution of internal fiooding was evaluated.
buitding
internal Flooding Initiator, 1.0054 This term represents the initiating event of unisolable SW pipe break in torus room, at El. 213
unisolable SW pipe break in torus of the reactor building. A Phase 1 SAMA, enhancement of "Loss of Service Waler” procedure
room, ai El. 213 reactor huilding o contain a mitigation strategy for each hreak location, has already been implemented. In
addition, Phase 1l SAMA 047 to reduce the confribution of internal ficoding was evaluated.

{nternal Figoding Initiator, S\W pipe | 1.0053 This term represents the initiating event of S'W pipe break in diesel room B, turbine huiiding.

Phase [{ SAMA 047 to reduce the contribution of internal flooding was evaluated.
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Rovised Tabie £.1-3 Correlation of Level 1 Risk Significant Terms to Evaluated SAMAs

Risk Significant Terms RRAW Disposition
Emargency Diesel Generators (A & This term represents random failures 6f the emergancy diesel generators, leading to an SBO
8) eveni. Phase | SAMAS to Improve reliability of the emergency dissel generators by creating a
1.4267 | crosstie of EDG tuel oll supplies and a backup source {or diesel cooling have already been
installed. in addition, Phase Il SAMAs (002, 003 and 032 to improve reliability of the EDGs ware
evatuated.
Loss of Ottsite Power - initiating This tarm represents the {oss of offsite power initiating event. industry efforis ovor the last
event 1.0951-PC |twenty years have led to a signiticant reduction in plant scrams from all causes. Improvements
PC Plant Centered related to enhancing offsite power availabifity or reliabiiity and coping with plant SBO events
1.0605-GR | were already implemented and evaluated during preliminary SAMA screening.  Phase i
GH Grid Related 1.2985-WR | SAMAs 028, 029, 030, 031, 033 and 036 for enhancing AC or DC system reliability or to cope
g ; |
WR Weather Related with loss of offsite power and SBO events were evaluated.
HPC! This term represents random failure of the HPCI system. Phase | SAMAs fo improve avaliability
1.3931 and reliability of the HPCI system that have aiready been implemented include raising
i backpressure trip setpoints and proceduralizing intermittent operation, Additional improvements
wero ovaluated in Phase 1| SAMAs 049, 050, 051, 052, 053, and 054,
RCIC This term represents random tailures of the RCIC system. Phase | SAMAS to improve
1.3530 availability and reliability of tha’ RCIC system that have already been installed include raising
: backpressure trip setpoints and proceduralizing intermitterd operation. Additional improvernents
were evaluated in Phase 1l SAMAs 049, 050, 051, 052, 053, and 054,
Opwerator Action: This term represents operator failure to align the John Decre diesel generator to provide electric
. . power to 480VAC bus 9 during a Juss of offsite power event. With bus 9 energized and
W?e'::m'ﬁnmage:::eg{:;z tor supplying MCC8B and 88, battery charging is maintained as well as powet to RHR vaives
S}'ts e injocti 1.2371 | necessary {or aligning the diasel fire pump for altemate RPV vessel injoction, Phase | SAMAs
alternate njection including improvements to plant procedures, and Installation of instrumentation to enhance the
likelihood of success of operator action in response 1o accident conditions, have already been
impiemented. No additional Phase Il SAMAs were recommended for this subject.
ECCS Low Pressure interiock 1.1g62 | This term represents random failures of reactor low-pressure transmitters during transients with

stuck open SRVs or LOCAs in which random failures preven! ali low-pressure injection valves
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Revised Table E.1-3 Correlation of Level 1 Risk Significant Terms to Evaluated SAMAs

Risk Significant Terms

RRW

Disposition

from opening. Phase || SAMAs 065 and 066 to reduce the risk due lo failure of the ECCS low-
pressure intertock wers evaluated.

Deprossurization (SAVs and ADS
Logic)

1.1582

This term represents random failures of the SRVs to apen for depressurization during transients
and small LOCAs. Phase I SAMAS to enhance roliability of the SRVs that have aiready been
implemented includa adopting symptom based EOPs and SAGS, moditying ADS logic, and
upgrading SRV pneumatic components, Additional improvements were evalualed in Phase Il
SAMAs 059 and 060,

Feedwater/Condensate

1.4150

This term represents random fallure of the teedwater and condensate injoction path. Phase |
SAMAs craating connections of existing or altemate water sources to teedwater and
condensate, and instaliing molor driven feed water pumps, have aiready been instalied t©
increase the availability of injection subsequent to MSIV closure. Many of the Phase | SAMAs
{e.g. 050, 051, 052, 053, and 054) explored potential benefits of enhancing the rofiability of high
prassurg mjcction gystems.

Torus Vent via TVS-868 and Rupture |-
Disk

1.1149

This term represents random flailures of components in the containment vent path. A hardened
pipe vent path was implemented as a result of the NRC Containment Pertormance Program to
provide a redundant means for containment heat removal capability. Several Phase | SAMAs
regarding the drywell spray syslem were aiready insialled lo provide containment decay heat
removal capability by plant design. Theretore. no Phase Il SAMAs were proposed to reduce
random fallure of cantainment vent path components. However, Phage it SAMA 063 to control
cantainment venting within a narrow pressure band to prevent rapid depressurization during
voerting was evaluated.

Loss of Feadwater - inltiating event

1.1072

This term represents the initiating event for loss of feadwater. Modifications to significantly
reduce or eliminate the potential for loss of feedwater, such as installing a digital feedwalter
control system, providing a backup water supply and adding @ third feedwater pump, have
already boen implemented. Many of the Phase 1l SAMAs (e.g., 035, 051, 052, 053, and 054)
explored potential benefits tor mitigation of this event.
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Revised Table E.1-3 Correlation of Level 1 Risk Significant Terms to Evaluated SAMAs

Risk Significant Terms

RRW Disposition
Loss of 416KV Bus 3 - inifiating This term represents loss of 4.16KV bus 3. Phase | SAMAs to improve 4,16KV bus crosstie
event 1.1105(IE) capability and procedures to repair or replace falled 4.16KV breakers have already boen
' implemenied. Phase | SAMAS 028, 029, 030, 031, 33 and 036 for enhancing AC or DC
system reliability or to cope with loas of offsite power and SBO events were evaluated.
Loss of 4.16KV Bus 4 - initiating This term reprasents loss of 4.16KV bus 4. Phase | SAMAs 1o iImprove 4.16KV bus crosstie
event 1.1006 capability and procedures to repair or replace failed 4.16KV breakers have already besn
’ installed. Phase 1l SAMAs 028, 029, 030, 031, 033 and 036 for enhancing AC or DC system
raliabiiity or to cope with loss of offsite power and SBO avents were evalualed.
Torus Cooling Mode ot RHR & This term represents random failure of the torus cooling mode of the RHR and RHRSW
RHASW systems. Containment spray mode of RHR and fire protection system crosstle has already
1,0735 |been implemented to provide redundant containment heat romoval capability. in addition,
Phase 1| SAMAS 004, 010 and 017 to improve the reliability of containmant decay heat removal
were evaluatad.
Operator Action: This term represents operator faiture to manually open the SRVs for depressurization during
. transionts and smali LOCAs. Phase | SAMAS inctuding improvements to plant procedures, and
Opera’tgv tails ‘°:.’p°t;:_’ f’::’:’:m 1.0684 | installation of instrL jon to enhance the likelihood of success of operator action In
“" Bawaiant?:?:mﬁ LOCA 9 response to accident conditions, have already been implemented. No additional Phase |}
ns SAMAS were recommended for this subject.
Qperator Action: This term represents operator failure to initiate HPCYRCIC to perform the core cooting function
. during transients, medium LOCAs, and amall LOCAs when automatic initiation tails. Phase |
gﬁ?f a'g' Ial!s;gmr:ﬁuﬂpfnlénctc 1.0389 | SAMAs including improvements to plant procedures, and instaliation of instrumentation to
sm BTPL&':‘Z': * enhance the likelihood of success of oporator action in response to accident conditions, have
. | atready been implemented. No addilional Phase 1l SAMAs were recommended tor this subject.
Ovperator Action: Thig term represents operalor fallure 10 recognize the need to vent the torus for pressure
I reduction during loss of containment heat removal accident sequences. Phase Il SAMA 083 to
gp:rg‘t?h;alns to ;ecog:geuize need| 1,084t | contol containment venting within & narmow pressure band to prevent ragid containment
© orus for p dopressurization during venting was evaluated.
reduction
Containment Ny 1.0373 | This term reprosents random (aflure of the containment nitrogen system for SRY operation
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Revised Table E.1-3 Correlation of Level 1 Risk Significant Terms to Evaluated SAMAs

Risk Significant Terms

RRW

Disposition

during loss of offsite power. A Phase | SAMA, adding high-pressure nitrogen botles as a
backup to the normal nitrogen supply, has already been instatled 1o improve refiability of the
containment nitrogen system. Since failure of the SRVs has a larger risk reduction worth than
tailure of this support system, the benefit derived fram Phase H SAMA 060, “imprave SRV
design,” is greater than the benefit possible from improving the nitrogen supply system. Also,
the cost of adding another niirogen supply s judged comparable to the cost of modifying the
SRvVs. Therefore, no Phase || SAMAs were evaluated 1o turther improve reliability of nitrogen
supply to the SRVs.

Anernate Cooling

1.0373

This term represenms random failure of alternate cooling fram the west cooling tower deep basin
to the suction of the RHRSW pumps. Phase il SAMA 064 to improve alternate cooling
capability was evaluated.

Loss of Bus DC-2 and assodiated
battery - initiating event

1.0367(1E)
1.0268

These terms represent the initiating event of a complete loss of 125VDC bus DC-2 and random
failures of baftery B-1. Phase | SAMAS to improve alternate battery charging capability, replace
existing batterios with more rellable ones and OC bus crosstie capability have already been
installed. Phase Il SAMAs (28, 029, 030, and 033 for enhancing DC system availability and
reliability were evaluated.

Loss of Bus DC-1 and associated
battery - initiating event

Inadvertent Opening of Relief Valve
- Initiating event

1.0360((E)
1.0228

1.0352

These terms represent the initiating event of a complste loss of the 125VDC bus DC-1 and
random lailures of battery A-1. Phase | SAMAs 10 improve alternate battery charging capability,
replace axisting batteries with more reliable ones, and DC bus crosstie capabillty have already
been installed. Phase Il SAMAs 028, 029, 030, and 033 for enhancing DC syslem availability
and reliability were evaluated.

This tarm l'epmsenls the initiating event of inadverient opening of a ralie! valve. Improvement
of the SRV design and SRV reseat reliability, to reducs the probability and consequences of this
initiating event. were evalualed in Phase || SAMAS 055 and 060,

Oporator Action:

Oporator fails to open SRVs for
vossel depressurization during
medium L OCA

1.0251

This term represents operator failuro o manually open the SRVs to depressurize during a
medium LOCA. Phase | SAMAs including improvements to plant procedures, and instaflation
of instrumentation 10 enhance the fikelihood of success of operator action in responss to
aoccident conditions, have already been implemented. No additional Phase 1l SAMAs were
recommended for this subject.
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Risk Significant Terms

RRW

Disposition

internal Flooding initiator, SW pipe
break in torus room, at 1, 213" of
the reactor building

1.0247

iThis term represents the inttiating event of SW pipe break in torus room, at Ef. 213’ of tha reactor
building. Both RCIC and HPCI aro assumed to faif due to this flooding initiator. A Phase | SAMA,
enhancement of “Loss of Service Water” procedure to contain a mitigation strategy for each
break location, has already been implemented. In addition, Phase Il SAMAs 049, 50. and 53, to
provide an additional high pressure injection pump with independent diesel, install independem
IAC high pressure injection system, and install an additional active high pressure system to
reduce the CDF contribution of this internal flooding infliator, were evaluated.

Internal Flooding Initiator, SW pipe
break in NE ECCS corner room of
tho reactor building

1.0222

This term represents the inltiating event of SW pipa break in NE ECCS corner room of the
rasctor bullding. RHRA foop A and core spray loop A, and bath RCIC and HPCI are assumed to
fail due to this flooding Initiator. A Phase § SAMA to increase berm height to prevent flooding of
the ECCS comor room has already been installed. In addition, Phase Il SAMAs 049, 50, and
53, to provide an additionat high pressure injection pump with Indeperdent diesel, install
independont AC high pressure injection system, and inatall an additional active high pressure
system toreduce the CDF contribution of this internal flooding Initiator, were evaluated.

Transient with PCS availabie -
inftiating event

“1.0221

This term rapresents the iniiating event of a transient with PCS available. industry efforts over
the iast twenty years have led to a significant reduction of plant scrams from all causes. Phase
1 SAMA 048 to improve MSIV design and mitigate the consaquences of this svent was
evaiuated.

Diesel Fira Pump lor Alternate
Injection

1.0218

‘This term represents random failure of diesel fire pump P40-1A to provide ahemate RPV
vessel injection during a loss of offsite power event. Phase | SAMAS to use the fire protection
system as a backup source for containment spray and reactor vessel injection during loss of
offsite power have already been installed to provide redundant capabillity for RPV injection and
heat removal. Phase Il SAMA 084 to provide a crosstie for fire protection from RHRSW system
to RHA loop B to further improve injection capability was evaluated.

Internat Flooding Initiator, SW pipe
break in SE ECCS comer room of
the reactor buikding

1.0214

This term represents the Inttiating event of SW pipe break in SE ECCS comer room of the
reacior bullding. RHRA Inop B and core spray loop B, and both RCIC and HPCI are assumed to
fail due to this flooding initiator, A Phase | SAMA moditying and sealing the hatch lift points and
hatch edges has already been installed to ensure hatches are watertight. In addition, Phase 1l

SAMAS 049, 50, and 53, to provide an additional high pressure injection pump with incependent

diesel, instail independent AC high pressure injection system, and install an additional active
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Risk Significant Terms RRW Disposition
high pressure system toreduce the CDF contribution of this intemal fiooding initiator, were
evaluated. :
RPS This term represents random failure of the reactor protection system. Several Phass | SAMAs
to minimize the risks associated with ATWS scenarios have already been installed. No Fhase Il
1.0189 {SAMAs were evaluated to further improve reliabifity of RPS. However, Phase || SAMAs 057
and 058 to enhance the reliability of the standby liquid conirol system and improve ATWS
capability to mitigale the consequences of this event were ovaluated.
Internal Flooding Iniiator, SW pipe This term represents the initiating ovent of SW pipe break at El. 303 of the reactor buiiding.
break at Ef. 303" of the reactor Spray from this flooding initiator is assumed to affect the ECCS 24V DC diatribution pansl. A
building 1.0171 | Phase | SAMA, adding chase berms at elevation 303, has already been installed. In addition,
Phase [t SAMA 047, 10 shiskd the ECCS power cabinet to reduce the CDF contribution of this
intemal flooding inttiator was evaluated.
Bus 2 (supplied by SU XFMR) This term represents the initiating event of a complete loss of offsite power from the 345 KV
4.16KV switchyard and 115 KV line. Phase | SAMASs o improve 4.16KV bus crosstie capability,
1.0164 pracedures 10 repalr or replace failed 4.16KV breakers and provide connection o an altemate
. source of offsite power have already been installed. Phase I SAMAs 028, 029, 030, 031, 033
and 036 tor enhancing AC or 13C system reliability or 1o cope with loss of offsite power and S80
events were evaluated.
Operator Action: This term represonts operator failure to align condeneate transter pump to injecl via LPCl or
! core spray lines for alternate injection. Phase | SAMAs including improvements to plant
Ope{?;?' La':::)l&?'l}gma‘ﬁt%s;w 1.0186 | Procedures, and instailation of instrumentation to enhance the liketihood of success of operator
rp ines for al " action in response to accidont conditions, have already beon implsmented. No additional
;?:anay nes lor allamalte Phase || SAMAS were recommended for this subject.
Operator Action: This term represents operator failure to align water trom the west cooling towor deep basin lo
. L the suction of the RHRSW pumps to cool a number of lcads normally cooled by the service
go'zfa‘“ f:éls ;?o:m;;ecz'gi:mm 10144 |water system. Phase | SAMAS including improvements to piant procedures, and installation of
tow "”%:’ :asin 9 ‘ instrumentation to enhance the iikelihood of success of operator action in response to accident
or deep conditions, have already baen implemented. No additional Phase 1| SAMAS were

recommended for this subject.
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Risk Significant Terms

RRW

Disposition

Internal Flooding Initiator, SW pipe
break {north) affecting MCCs and
ECCS in NE comer room of the
reactor building

1.0137

This term represents the initiating event of SW pipe break in NE ECCS corner room of the
roactor building. Spray tram this fiooding initlator ¢an affect the RCIC alternate shutdown
transfer switch panel and local starter panel for V13-16. RCIC is also subject 1o floading within
12 to 15 minutes. In addition, the spray event can affect HPCI local starter panei for V23-16.
HPCI is also subject to tiooding within 30 minutes. A Phase | SAMA, enhancement of "Loss of
Service Water" procedure 1o contain a mitigation strategy for éach break location, has already
been implemented. In addition, Phase | SAMAs 048, 50, and 53, to provide an additional high
pressure injection pump with independent diesel, install independent AC high pressure injection
systemn, and install an additiona! active high pressure system lo reduce the CDF contribution of
this interna flooding initiator, were evaluated,

Bus 1 {supplied by SU XFMR)
416KV

1.0096

This ferm represents the inidiating event of a complete loss of offsite power from the 345 KV
switchyard and 115 KV line, Phase 1 SAMASs to improve 4.16KV bus crosstie capability,
procedures to repair of replace failed 4.16KV breakers and provide connaction to an altternate
source of offsite power have already been instalied. Phase }l SAMAs 028, 029, 030, 031, 033
and 036 for enhancing AC or DC system reliability or to cope with loss of offsite power and SBO
evenis were evaluated.

Vernon Tig

1.0129

‘This term represonis random failure of Vernon tie line circuil breakers to close and operator
failure to close iwo breakers from the control room. Phase | SAMAs 1o provide an alternate
sourca of offsite power, proceduralize stops in recovery of offsite power after SBO, and protect
controf cable of Vemon tisbreakers have already been installed. No Phase || SAMAs were
avaluated to further improve reliability of the Vernon tie. However, Phase || SAMAs 028, 029,
030, 031, 033 and 038 lor enhancing AC or DC system avaltabllity or reliability to cope with the
logs of offsite power and SBO evants were evaluated,

Intemal Fiooding Initiator, fire
protection pipe break in upper RCIC
room at El. 232

1.0113

This term reprasents tho initiating event of fire protection pipe break in torus room, at Bl 232° of
the reactor building.,

This floading initiator fails RCIC since flood water and spray is defivered to the lower RCIC area,
A Phase | SAMA, to provide a relie! path 10 reliave water accumutation in the upper RCIC to -
lower RCIC area before floor failure, has already been impiementod. Phase 1| SAMAs 049, 50,
and 53, to provide an additional high pressure injection pump with independent diesel, install
independent AC high pressure injection system, and install an additional active high pressure
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Risk Significant Terms RRW Disposition
system 1o reduce the CDF contribution of thig intemal flooding initiator, were evaluated.
ATWS with MSIV Closed - iniflating This term represents the ATWS initiating event. Several Phase | SAMAS to create a boron
event injection path through CRD, increase boron congentration, and provide RPT, AR, and FW trip
1.0100 |10 minimize the risks associated with ATWS scenarios have already been instalied. In addition,
Phase 1| SAMAs 057 and 058 to enhance reliability of the standby liquid control system and
improve ATWS capability to mitigate the consequences of this event were evaluated,
internal flooding Initiatar, SW pipe This term represents the initiating event of SW pipe break at El. 280" of the reactor building. A
breax in affecting instrument paneis major break in the sorvice water system 18" diameater supply piping on E1. 280" (north) has the
and 480V MCC, at El. 280" of the potertial to fail ECCS instrument panel 68 (S2), channels A and C. Division 82 (channeis A and
reactor building 1.0080 C) of ECCS signal instruments are failed as a result of this flood event. A Phase | SAMA,
! enhancement of “Loss of Service Water® procedure o contain a mitigation strategy tor sach
break location, has already been implemented. In addition, Phase Il SAMA 047, {0 shisid the
ECCS powar cabinet to reduce the CDF cortribution of this internal flooding initiator was
ovaluated.
Operator Action: This term represents operator failure to start TBCCW pump locally irom the motor contral panet

, and establish cooling to BOP components for RPV makeup and heat removal. Phase | SAMAs
Operator fails 10 stant @ TBCCW 1.0083 |including Improvements to plant procedures, and installation of instrumentation fo enhance the
pump liketihood of success of aperator action in response 10 accident conditions, have already been

implsmented. No additional Phase Il SAMAs were recommended for this subject
Opsrator Action; This term represents operator failure to initiate SL.C during en ATWS without main condenser.

. . Phase | SAMAs including impravements to plant procedures, and instaflation of instrumentation
Opi’?&ga’?h“’i"m@" &Cdg:::g 10083 |1, enhanes the likelihood of success of operator action in response 1o acclident conditions, have
an without main can d already been implomented. No additional Phase Il SAMAS were recommended for this subject
Loss of PCS - inltiating event This term represents the Initlating event of a loss of PCS. Industry efforts over the last twenty

1.0083 |years have ied 10 a significant reduction of plant scrams from all causes. Phase Il SAMA 046 to
improve MSIV design and mitigate the consequences of this event was evaluated.
Stuck Open SAVs initiating event 1.0082 This term represents the [nitiating event of stuck open SRVs. Improvement of SRV reseat

refiability and SRV design ware evaluated in Phase | SAMAs 055 and 060.
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Risk Signiticant Terms RRW Digposition
Internal Flooding initiatar, This term represents the initiating event of circulating waler pipe break in the turbine building.
cireulating water pipe break in This break causes failure of turbine bypass and the main condenser. §i resufts in degradad
turbine building circulating water flow which leads to lailure of leadwaler and condensate. Phase | SAMAs fo
improve inspection of expansion joints on the maln condenser and to change procedures to
1.0081 {reduce the probability of a tirculating water piping break have already been implemented.
Phaso I SAMAs 049, 50, and 83, to provide an additional high pressure injection pump with
independent diesel, install indapendent AC high pressure injection system, and install an
additional active high pressure system to reduce the CDF contribution of this internal flooding
initiator, were evaluated.
Internal Flooding Initiator, SW pipe This term represents the initiating event of SW pipe break in the intake structure. This break
braak in intake structure causes significart flow diversion. The flow diversion causes circulating water, TBCCW,
1.0074 feotwater and condensate system failures. Phasa Il SAMAs 049, 50, and 53, to provide an
’ additional high pressure injection pump with independent diesel, install independent AC high
pressure injection system, and install an additional active high pressure system to reduce the
CDF contribution of this internat flooding initiator, were evaluated.
Loss of Service Water - initiating These terms represent random passive failures of the Service water system and the initiating
event 1.0065 |event of a complote loss of the service waler system. Enhancement of the service water
system was evaluated in Phase Il SAMA 001,
24 VOC ECCS Bug B This term represents random fallures of the 24VDC ECCS Bus B system. A Phase | SAMA,
1.0050 roplacing the 24VDC batteries with 125VDC to 24VDC converters, has aiready been
v implemented. Phase it SAMA 047 to protect the power cabinet from internal flooding to furthor
improve rofiability of 24VDC ECCS buses was evaluated.
Operator Action: This term represents operator failure 10 align feedwaler and condensate injection to perform the
. i . core cooling function during transients, medium LOCAS and small LOCAs. Phase | SAMAs
gzgﬁ‘l’;:aa’:‘s d‘gé:g‘g:‘i:gd dm’"" 10049 |including improvements to plant procedures, and installation of instrumentation to enhance the
N and 1 LOCA and 9 liketihood of success of operator action in response 10 accidant conditions, have ajready been
transients and smal an implementod. No additional Phase || SAMAs were recammendsd for this subject
medium LOCAs
24 VDC ECCS Bus A 1.0042 | This term rapresents random tailures of the 24VDC ECCS Bus A system. A Phase | SAMA,

replacing the 24VDC batteries with 125VDG 1o 24VDC converters has already been instafled,
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Phase |l SAMA 047 to protect the power cabinel from internal floading 10 further improve the
reliability of 24VDC ECCS buses was evaluated.
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