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& 1.0 INTRODUCTION

A Probabilistic Risk Assessment (PRA) is an analytical technique for
integrating diverse aspects of design and operation in order to
assess the risk of operating & nuclear power plant, and to develop an
information bese for analyzing plant-specific and generic issues.

At Northeast Utilities, the results of a PRA are documented in a
plant-specific Probabilistic Safety Study (PSS) for each plant.

This assessment of plant-specific risk provides both a quantitative
measure of potential accident risks to the public and qualitative

insights into the adequacy of plant design and operation.

The assessment of the adequacy of plant design and operation is

. achieved by identifying sequences of potential events that dominate
risk and establishing which plant features contribute most to the
frequency of such sequences. These features may be potential
hardware failures, common-mode failures, human errors during testing
and maintenance, or procedural inadequacies leading to human error.
As such, the FRA takes credit for both "safety related" and "nonsafety
related" equipment and systems, includes the probability of multiple
failures, and analyzes accidents beyond the design basis for a

plant.
The general process used in developing a PRA is as follows:

. Step 1: Determination of core~damage frequencies based on

system and human factors evaluation.

SO T e
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1b)
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Determine possible initiating events which could
lead to a transient/trip and calculate their
frequency of occurrence. (Examples of initiating
events include loss of main feedwater, loss of
normal power, and large break loss of coolant

accident.)

For each initiating event, an event tree is
developed. The outcome of an event tree is
determined by evaluating the possible permuta-
tions involved in the successful operation or
failure of systems (including important cperator
actions) that can mitigate the consequences of
the initiating event, (For example, for a small
LOCA, high pressure injection fails, but reactor
coolant system depressurization and low pressure

injection succeed.)

For each system used in an event tree, a fault
tree or similar analysis is performed which
logically models the various failure modes of
the system. Included in this analysis are any
"support systems" (such as service water and DC
power) which may be required by the system being
modeled. Using plant specific equipment failure

rates where data are available, a failure
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probability is determined for each system used

in the event tree,

1d) Using the frequencies from Step la and the
probabilities from Step lc, the event trees from
Step 1b are solved to determine the frequencies
of the various core damage states (for example,
early core melt with containment intact; core
demage with releases via a failed steam generator

tube; and so on).

Step 2:  Determination of the physical and chemical phenomena
that affect the performance of the containment during
a core melt eccident and other mitigating features,
and the behavior and release of fission products to

the environment .

Step 3: Determination of the off-site transport, deposition,

and health effects of fission product releases.

Thus far, Steps 1, 2, and 3 have all been performed only for MP3. Step 1
has been completed for CY and MP1, and is approximately two=thirds
completed for MP2. Only events at power operation have been evaluated as
of this date. Fire, floods, earthquakes, tornadoes, and other "external

events' have been considered to varying degrees for each plant.
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In the development of a PRA, numerous procedures and practices are

reviewed and assumptions made about the operability, maintenance, surveil-
lance, and testing of the various systems which are modelled. Therefore,
changes to procedures, equipment, or practices (see Section 2 for examples)
could have a potential impact (either negative or positive) on the safe

operation of the plant and hence, on the PRA itself.

This document was prepared to make corporate engineering and plant
personnel better informed of the general assumptions made within tue
Northeast Utilities P8Ss, and to ensure that subtle plant changes (not
normally communicated to the PRA section via the Integrated Safety
Evaluation or Project Description review process) get reflected in the

PSS mrdele.
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. 2.0 GENERAL GUIDELIMES

There are several hundred major as:»r~tions in each plant PSS, and
literally thousands of minor assunptic » 'hat are implicitly made
but novhere stated. A major a.sumprron ir made, for example, that
the operators vould not purposely defeat both trains of emergency
core cooling equipment vhich actuate automatically during a loss of
coolant accident vith unambiguous indications. More subtie assump-
tions are also made that train A of the ECCS is no more likely to
fail than train B simply because the pover cables to the A pumps are

20 foet longer than to the B pumps.

. Rather than list all key assumptions in the PSS, the approacn taken

in this document is to identify the systems modeled in the PSS,

identify major assumptions and operator actions for each system (see
Appendices A through D) and list in a general vay the types of plant
changes vhich could impact the PSS assumptions and results. It

|

should be noted that the information contained in these Appendices

is based on "best estimate" analysis and should not be assumed to be
equivalent to the design basis of the plants. Most design and

procedural changes that impact the PSS vill be identified through

NEO 3.12 Integrated Safety Evaluations and/er Plant Design Change ‘
Requests (PDCRs) vhich make their vay to Reactor Engi.eering/rit |

Section. Hovever, many apparently minor changes in procedures,

practices, and design could impact the PSS yet never receive an ISE.
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Vith this in mind, corporate engineering end plant staffs should be
sensitized to changes vhich potentially affect the PSS results,
Vhen in doubt, the PRA Section staff should be contacted directly

(see Appendix A).

2.1 Changes Vhich Could Increase Core Melt Frequency

The folloving types of changes could increase the Core Melt

Frequency for a given plant:

o

Change in valve operator type; {.e., motor-operated valve

to air-operated valve, MOV to check valve, etc.

0 Change of normal/accident valve line up or locked valve

checklist,

0 Change of pover supplies.

0 Change of cooling vater systems,

0 Reduction in time available for operator diagnosis and

actions during accidents (e.g., increase in number of

ections required).
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Placing & system out of service (unless covered by Techni.

cal Specifications).

Changes to actuation logic.

Viring changes; i.e., Appendix R.

MOVs de-energized.

Relocation of equipment.

Increases in survei) lance intervals, a change of type of

surveillance performed, or a change to sequentisl tests of

redundant components.

Decrease in the scope of test requirements.

Substantive changes to operating procedures.

Substantive changes to Control Room Design.

Installation of additional valves in a system (except

small vent and drain valves).
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« 3.b -

o Decrease in pump flov rates.

0 Increase in pump flov rates if it adversely affects NPSH

or time for manual svitchover to sump recirculation,

(9 Removing part or all of a fire detection/suppression

system from service.

0 Any change vhich could impact an assumption or success

criteria listed in Appendices A through D.

Changes Which Couid Lover the CMF

The folloving types ¢f changes could lover the CMF for a given

plant:

o Changes to operating procedures vhich clarify existing
practices or provide udditional checks for adequate

performance.
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0 Decreases in surveillance test intervals. (A reduced
benefit is accrued by testing more frequently than once
per month or bi-veekly. In the extreme, too frequent
testing could increase component unavailability due to

vear-out.,)

0 Increases in the scope of test requiremants.

o Addition of redundant/diverse equipment.

0 Changes vhich have received a conceptual design reviev by
the PRA Section or an Integrated Safety Evaluation for

NEO 3.12.

0 Changes to equipment which will replace operator actions

vith automatic actions.

2.3 Changes Vhich Have Little or No Impact ¢n the CMF

0 Minor setpoint changes.

0 Temporary changes of short duration (less than one day).



Change of generic type ¢ i , gate valve t¢

VALVE

lacement of equipment

Changes t¢ ystems not listed in Appendices A through D.
The above lists are not intended to be all inclusive and are
provided to give general guidance on hov changes to a plant can

affect the Core Melt Frequenc

If a determination cannot be made on hov a change affects the CMF,
it is preferable to call the PRA Section than to assume that the CMF

18 not impacted

stions regarding the ac uracy of the information or the

validity of the assumptions provided in Appendices A through D

should be referred to the appropriate contact listed in Appendix E.
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Millstone Unit 1:
Systems And Assumptions




ANT: MP-1 SUCCESS CRITERIA
YSTEM:DC POWER

Page 1

INITIATOR FUNCTICNAL REQUIREMENTS OPERATOR ACTION
Al 125V DC Power to Bus 101A or 101B (Both Manually align spare charger or
transients/tnps/LOCAs buses preterred) cross-tie buses <
125V DC Power on Bus 101A or 1018 for
IKEY COMPONENTS: Stahon Blackoui dantion of Siskae Loadshed DC Buses o conserve Power
DC Bus 101A
DC Bus 1018
Battery 101A
Banery 1018

Battery Charger 101A
Battery Charger 101B
Battery Charger 101C

SYSTEM BOUNDARIES:

Battery Chargers 10 DC Buses 101A & 101B (Switchboards 101AB-1, 101AB-2, and

101AB-3 are modeled separately as support for various systems except for unisolated
faults which are included here)

ADDITIONAL ASSUMPTIONS:
Battery Chuigers are not capabie of maintaining voltage without the Batteries




SUCCESS CRITERIA

INITIATOR

FUNCTIONAL REQUIREMENTS

OPERATOR ACTION

All wansients/inps/L OCAs
except LNP & Siation

4160V AC Power suppiied to Bus 14E or
i1sF (Both preferred)

Manually backup fast transfer scheme
or cross-tie AC Buses if required

IKEY COMPONENTS:
Gas Tuibine Generator
Diesel Generator
416CV AC Bus 14E
4160V AC Bus 14C
4160V AC Bes 14G
4160V AC Bus 14F
LNP Logc

NSST

RSST

Blackout
toss of Somal Fomey | $7OV AL Pons agpind & B HE o GT & D/G or cross-tie AC Buses if
14F (Bolh preferred) b
: 4160V AC Power resiored 10 Bus 14E or Restore VG or G/T or cross-tie 10 MP2
Staton Blackout 14F AC Power

SYSTEM BOUNDARIES:

Power Supplies (NSST, RSST, G/T, and D/G) to 4160V AC Buses 14E and 14F including
the LNP logic, breaker logic, DC control power (up to but not including Buses 101A
and 101B), service water cooling supply to the D/G, and D/G & G/T auxiliaries.

ADDITIONAL ASSUMPTIONS:

The MP2 AC cross-tie will osily be used if all MP1 AC sousces are unavailabie and both MP2 DiGs are

available

Failure of SW-S 1o close following an LNP results in insufficient cooling 1o the D/G causing it to fail.
MP1 will proceed 10 coid shuidown if a huiricane IS expected 1o reach the site

The turbine rollback feature was not credited.

The test of the LNF iogic every refueling outage does nol tully test both redundant signal trains

Page 2
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Eum: MP-1
YSTEM:

SUCCESS CRITERIA

INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
120V VITAL
AC o "~ 120V Vital AC Supplied by eithes nosmal of e
ansaemsmps‘l LO!. c‘!‘sg Alternate Supplies
t Hecognize l0ss prior to manually

120V Vaal AC MG Set
120V Vial AC Bus
AC - DC ABT

SYSTEM BOUNLDARIES:
ower supplies (125V DC MCC 101 AB3, 480V AC MCC ES, and 480V AC MCC F5) 10 120V Vital AC Bus

ADDITIONAL ASSUMPTIONS:

ABTs iested every refueling outage.
Loss of al power 10 120V Vital AC bus gives an emoneous “Vital AC on Alternate Supply”™ alarm.

Page 3
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T: MP-1
YSTEM:

SUCCESS CRITERIA

Manual Valve SW-19

SERWICE INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
WATER All Transients, Trips, 2 SW Pumps providing cooling to RBCCw | 1 required. ot 2 shy pumps win U2
LOCAs except LNP ang tw f 2 pumps fail or 1 pump win 2 hrs if
| 1loss of Service Water S TN Sy e 1 pump fals’ Open SW-19 i Strainers piug
i SW Pump and flow 1o TESCCW isolated :
mm Loss of Normal Power (SW-9) or 2 SW Pumps Open SW-19 if Strainers plug
Pump SW-1A
Pump SW-18 ; None, SW assumed tailed and Attempt pump restan 10 prevent total
Pump SW I1C RO 0F Ty Bawe non-recoverable loss of SW
Pump SW-1D
Stramer SW-448
MOV SW-5

SYSTEM [OUNDARIES:
Service Water Fumps to RBCCW, D/G, and TBSCCW Heat Exchangers. Heat exchangers
and Valve SW-99 are modeied as part of the systems they support. Also included are
DC control power {up to but not including Buses 101A & 101B) and AC power (up to

but not including Buses 14E & 14F)

ADDITIONAL ASSUMPTIONS:
3 Service Water Pumps are normally running in the summer months{4 months),
otherwise there are 2 pumps running.
The breaker between bus 12E and the ABT for SW-9 s racked open.

Leakage around the travelling screens is sufficient to provide adequate suction flow
for the SW Pumps should the screens fail.
Should the strainer iadl and begin to piug, sufficient ime and indications are
provided to allow the operator to bypass the strainer by opening SW-19.

Page 4
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tuur: MP-1
YSTEM: TBSCCW

SUCCESS CRITERIA

INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
Al One pump a..d both heat exchangers : 1
- 0s/LOCAS i g to vited Soad Start standby pump if required

Y COMPONENTS:
Pump M4-15A
Pump M4-158
H/X M4-14A
H/X M4-14B

SYSTEM BOUNDARIES:
TBSCCW Pumps and Heat exchangers inciuding AC. Power (up to but not including
Buses 14E & F), DC Conticl Power {(up to but not including buses 101A & 101B}, and
Service Water Cooling (only those portions which are dedicated solely to providing
cooling to the TBSCCW H/X) Component Coolers are modeled separately within the

system which they support.

ADDITIONAL ASSUMPTIONS:

The two pumps are rotated on a reguiar basis such that each pump has an equal
chance of being on line at a given time.

Page 5
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LANT: MP-1
YSTEM:RBCCW

SUCCESS CRITERIA

INITIATOR

FUNCTIONAL REQUIREMENTS

OPERATOR ACTION

All wansients/trips/L OCAs
except LNP. Station
Biackou! or Loss of RBCCW

T of 2 Pumps running with 2 of 3 Heal
Exchangers in Service cooling 1 of 2 SDC
Heat Exchangers

Open Vaive RC-39 to provide cooking 10
SDC Heat Exchangers

KEY COMPOMENTS:
Pump M4-10A
Pump M4-108B
H/X M4-SA
H/X M4-383
H/X M4-3C
Vaive RC-39

Loss of Normal Powes of
Siaucn Biackout

T of 2 Punps runming with 2 of 3 Heal

Exchangers in Sesvice coocling 1 of 2 SDC
Heat Exchangers

Open Vaive RC 39 and stant 1 RBCCW
pump

r——

Loss of RBCCW

Assumed Faded

None

SYSTEM BOUNDARIES:

RBCCW Pumps {including AC and DC Power up 1o but not :aCiuding Buses 14E & F and
101A & B), Heat Exchangers (including portion of Service Water System used solely

for RBCCW), and Vaive RC-39

ADDITIONAL ASSUMPTIONS:
Both RBCCW pumps receive a tnp signal on an LNP without autostart

The RBCCW System is normaily operating with either pump A or B ruaning and 2 of 3
Heat Exchangers on-line

The only system cooled Dy

Shutdown Cocoling System

There are no reguiarly

System but the pumps are rotated at least montni
y } y

RBCCW which is important for mitigating accidents s the

scheduled tests or maintenance activities for the RBCCW




FLANT: MP-1 ‘ SUCCESS CRITERIA
FYSTEM: RPS INITIATOR | FUNCTIONAL REQUIREMENTS OPERATOR ACTION

All wansients/LOCAs Failure of 5 adjacent control rods 10 mnsert
Backup with manual scram
except Reactor Trip causes latlure 10 scram

KEY COMPONENTS: Reactor Trip Assumed 10 be successiul Not applicable

Controi Rods

Sciam Pilot Valves
Scram Dump Valves
Backup Scram Vaives
ATWS Valves

Scram Accumulators
Scram Outlet Valves
Scram inler Valves
Scram Discharge
Volumne

CRD Pumps

RPS Logk and Sensors
RPS MG Sets SYSTEM BOUNDARIES:

RPS Panels including sensors for: APRM Flow Biased High Flux; IRM High Flux; Scram
discharge Yolume High Level, Reactor Low Water Level Reactor High Pressure;
Drywell High Pressure; Main Steam 'ine High Radiation, MSIV Ciosure; Turbine
Condenser Low Vacuum: Turbine Stop Valve Closure; Turbine Control Vaive Fast
Closure. Also included is the control rod drive system including AC & DC Power (up

to but not including Buses 14E & F and 101A & B)

ADDITIONAL ASSUMPTIONS:
The MP1 RPS is a Typical BWR RPS




ANT: MP-1
YSTEM:
DRYWELL

SUCCESS CRITERIA

INITIATOR

FUNCTIONAL REQUIREMENTS

Ali
wansients/trips/LOCAs

1 Cooler Functional

o —

OPERATOR ACTION

None Credited

' COMPONENTS:
( >oler HVH-18
vooler HVH-19
Cooler HVH-20
Cooler HVH-21
Cooler HVH-22
Cooler HVH-26
Cooler HVH-27
Cooler HVH-28

SYSTEM BOUNDARIES:

Coolers including RBCCW Cooling (that portion dedicated solely to drywell coolers)
and trip and lockout logic including sensors (up to but not including 120V Semi-Vital

AC)

ADDITIONAL ASSUMPTIONS:

Dryweil Coolers not used directly in mitigating an accident.

The Coolers Trip on High Drywell Pressure or Low Reactor Water Level.

Page 8

Appendix A



ANT: MP-1
YSTEM: S/RVs

SUCCESS CRITERIA

INITIATCR FUNCTIONAL REQUIREMENTS

OPERATOR ACTION

| ofaSMV

except inadverient Opening

Al ransients/trips/LOCAs Ali 6 S/RVs successfully reciosa after

opening

None Required

IKEY COMPONENTS:
6 S/RVs

SRV

Inadvenient Opening of a Not Appiicable - 1 S/RV assumed 1o fai

open

None Heguired

SYSTEM BOUNDARIES:
S/RVs (Safety Function)

setpoints.

heat decreases.

ADDITIONAL ASSUMPTIONS:
All 6 S/RVs open nitially following an isolation event due to high decay heat levels.

Subsequent cycling of S/RVs involve only the two S/RVs with the lowest pressure

In the long term the time between challenges will start to increase as the core decay

B

Page 9
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Euun: MP-1

SUCCESS CRITERIA

Page 10

A

szm° INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
apor
Suppression All transients/inps ) .
Seetin except LOCAS Not Applicable Not Applicable
All Vacuum Breakers closed.
COMPONENTS: Al LOCAs 1 Vacuum Breaker re-opens 1o relieve Not Applicabie
8 Vent Pipes _sxcessive drywell vacim
96 Downcomer
Pipes
10 Vacuum
Breaker Check
Valves

SYSTEM BOUNDARIES:

Vacuum Breakers, Vent Pipes, and Downcomers inciuding Vacuum Breaker seat alarms.

ADDITIONAL ASSUMPTIONS:

All Vacuum Breakers must close following a LOCA even though 1 may be open for a

large break without failing containment.
A 1 psig differential pressure is maintained between the Dryweil and the Torus

during normal operations.




ANT: MP-1
YSTEM:
Feedwater/ FWCI

SUCCESS CRITERIA

INITIATOR

FUNCTIONAL REQUIREMENTS

OPERATOR ACTION

Reactor Transients, Loss
nf RBCCW, LNP

1 Feedwaier Train (1 Feed Reg Valve, 1 Rx
Feed Pump, 1 Cond Booster Pump, and 1
Cond Pump)

If necessary restore FW within 20
minutes

IKEY COMPONENTS:

Rx Feed Pump 10A

Rx Feed Pump 10B

Rx Feed Pump 10C

Cond Booster
Pump 7A

Cond Booster
Pump 7B

Cond Booster
Pump 7C

Co d Pump 6A

Cond Pump 6B

Cond Pi::mp 6C

Feed .1eg Vane
5A

Feed Reg Valve 5B

Feed Reg Valve 5C

Cond Hot Well

Emergency Cond
Transfer Pump
96A

MOV MW-96A

Cond Storage
Tank

Loss of Feedwaler

1 Feedwater Train (See above) Restored

Restore one FW train within 20 minutes

Inagvernent Opening of a
S/RV

1 Feedwaler Train (1 Feed Reg Vaive, 1 Ax
Feed Pump, 1 Cond Booster Pump, and 1

¥ necessary restore FW within 20
minutes

Small Break LOCA

1 Feedwater vam. 1 Ax

Feed Pump, 1 Cond Bccster Pump, and 1

None for FW

ATWS

i __Cond Pump) e
1 Feedwater Train (1 Feed Reg Valve, 1 Rx
Feed Pump. 1 Cond Booster Pump, and 1

Mone for FW

Small Smail LOCA

1 Feedwater T_‘ran:' mn jr!% Vawe, 1 Bx

Feed Pump, 1 Cond Booster Pump, and 1
Cond Pumg)

if necessary resiore FW within 20
minutes and start ECT Pump

SYSTEM BOUNDARIES:

Feedwater Reg Vaives, FW Pumps, Cond Booster Pumps, Cond Pumps, Condenser
Hotwells, ECT Puryp, and Cond Transfer Pump inciuding AC & DC Power (up to but not
including Buses 14E, 14F, &14G and 101A & 1018) and FWCI start and select logic.

ADDITIONAL ASSUMPTIONS:

Except for an LNP, Feedwater continues to operate post trip.

Normal Feedwater is only available when normal AC Power is available from the
NSST or the RSST. FWCI operates when normal AC Power is unavailable and
emergency power iS being supplied from the gas turbine.

FWC! initiation logic provides restart of 1 train of FWCL

The non-seiected FW train provides manual backup for FWCI

Oniy the high drywell pressure signal to the FWCI logic is tested during refueling.

Page 11



;'“”"‘ -t SUCCESS CRITERIA
YSTEM: R
l?ain iNITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
Condenser e - — -
Reactor Trips, Loss of T Circulating Pump, 1 sel of Turbine :
RBCCW, Small Small | Bypass Vaives open, and 1 selof MSIVs or | ' "eCOSSa. 1esiote mam conasnser
‘,_§"_njimaé wmmu i :._mm::mm
IKEY COMPONENTS: | of :3CCW, Lo o igmc | | cPPicatie - mal candenser assumed R
Main Condenser Wse i i e
Turbine Bypass
Vaives
MSIVs
%31V Bypass
Vaives
Circuiating Water
Pumps
Mechanical

Vacuum Pump

1018).

SYSTEM BOUNDARIES:
Circulating Pumps, Conder.ser, Turbine Bypass Valves, MSiVs and MSIV Bypass Valves
inciuding AC and DC Power (up to but not including Buses 14E, 14F, & 14C and 101A &

ADDITIONAL ASSUMPTIONS:
The main condenser is the preferred decay heat removal system foliowing a scram.
Only 1 Circulating pump is required to provide cooling folloving a reactor scram.
When all normal electric power is unavailable, the main condenser is considered
available only if Feedwater is running (implies power to bus 14C).

Page 12
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SUCCESS CRITERIA

ELANT: MP-1
iy F EQUIREMENTS
ISOLATION INITIATOR UNCTIONAL REQUIREMEN OPERATOR ACTION
CONDENSER All transients/trips = . . Manually initiate the IC either from the
except LOCAs and Loss of ‘megmmmw“ ' control room or locally: Open 1 S/RV to
120V Viiai AC yent non-condensable gases
LOCAs and Loss of 120V ; E
IKEY COMPONENTS: Vital AC IC not credited Not Appiicabie
MOV 1-IC-1
MOV :-iC-2
MOV 1-IC-3
Isolation
Condenser

SYSTEM BOUNDARIES:

101A & 101B).

Isolation Condenser including the steam inlet line and return line from 1-iIC-1 to
1-IC-4 and the IC initiation logic (includes DC Power up to but not including buses

gases.

ADDITIONAL ASSUM//iONS:
1 S/RV must be oper.ed several hours after IC initiation 1o vent non-condensable

Page 13
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ELANT: MP-1 SUCCESS CRITERIA
YSTEM:
¥ INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
iC MAKEUP S
All transients/nps
except LOCAs and Loss of o e "lc&?'gme“ s Manuaily open 1-IC-10 if required
120V Vital AC
LOCAs and Loss of 120V : :
IKEY COMPONENTS: e Not Applicable Not Applicable
MOY 1-1C-10
MOV 1-FIRE-48

101A).

SYSTEM BOUNDARIES:
Valves FIRE-47 and MW-59 to the IC including DC Power (up to but not including bus

if used.

ADDITIONAL ASSUMPTICNS:
The Fire Water System is the normal source of makeup to the IC as the condensate
water is slightlv radioactive and would result in a

mild release to the environment

Page 14
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PLANT: MP-1
lsysTEM:

FIRE
PROTECTION
SYSTEM

SUCCESS CRITERIA

INITIATOR

FUNCTIONAL REQUIREMENTS

OPERATOR ACTION

All transients/tnps
except LOCAs anc’ Loss of
120V Vitai AC

1 of 3 Pumps providing IC makeup waler

Manually start 1 pump if required

Fire Water
Sterage Tank
M7-6A

Fire Water
Storage Tank
M7-68

Fire Pump M7-8
Fire Pump M7-7
Fire Pump P-82

KEY COMPONENTS:

LOCAs and Loss of 120V
Vital AC

Not! Applicable

Not Applicable

SYSTEM BOUNDARIES:

Fire Water Storage Tanks to Valve 1-FIRE-47 including AC and DC Power (up to but not

including Buses 14E and 101B).

ADDITIONAL ASSUMPTIONS:

The following valves are assumed to be normally closed: i-FIRE-18B, 1-FIRE-18A,

2-FIRE-66, and 2-FIRE-64

Normal Power to the Unit 2 motor-driven pump is assumed to be availabie tollowing

any MP1 transient/inp.
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PLANT: MP-1

SYSTEM:
ECCS
ACTUATION

LOGIC

SUCCESS CRITERIA

INITIATOR

FUNCTIONAL REQUIREMENTS

OPERATOR ACTION

Large and Smali LOCAs

Actuation signal to Core Spray, IC, LPCI, and
FWCI Systems

None

KEY COMPONENTS:
High Dryweil
Pressure Sensors
Low-Low Reactor
Water Level
Sensers
Control Relays

All other
transients/tnps and
small small LOCAs

Not Credited

None

SYSTEM BOUNDARIES:
Sensors to Actuation Relay Contact Pairs including control power (up to but not

including buses 101A & 101B)

ADDITIONAL ASSUMPTIONS:
It was assumed that 3 sensors must function to generate a signal. This is somewhat
conservative but it greatly simplifies the analysis without sacrificing system

availability




PLANT: MP-1
SYSTEM:
LOW PRESSURE

PERMISSIVE
LOGIC

SUCCESS CRITERIA

INITIATOR FUNCTIONAL REQUIREMENTS

OPERATOR ACTION

Closure of switshes 52A or 52B AND 52C or
52D with associated control relays
eneigized

All
transients/trips/LOCAs

None

KEY COMPONENTS:
Pressure Switches
2205/263-52A,
2206/263-528B,
2251/263-52C,
2252/263-52D
LPP Control
Relays

SYSTEM BOUNDARIES:

Pressure switches to relay contacts for the LPCi and LPCS admission valves.

ADDITIONAL ASSUMPTIONS:

DC conrol power for logic is modelled as part of the LPCI and LPCS Systems.




;LANT: MP-1

SUCCESS CRITER!IA

INITIATOR FUNCTIONAL REQUIREMENTS

OPERATOR ACTION

Opening cf 2 S/RVs

Manually Open 2 of 6 S/RVs if required

Actuation Logic

YSTEM:
AUTOMATIC
DEPRESSURIZATION - =
Ali wansients/LOCAs
SYSTEM " .
_—opening of 3 SRV
=
Inadvertent Opening of a
qKEY COMPONENTS: S/RV
6 S/RVS

Opening of 1 additional S/RV

Manuaky Open 2 of 6 S/RVs if required

SYSTEM BOUNDARIES:

Buses 101A & B)

6 S/Rvs including air lines and actuation logic (DC Power up to but not inciuding

ADDITIONAL ASSUMPTIONS:
Sufficient nitrogen is stored in the redundent emergency accumulators for

several valve cycling operations.
AC Power.

Therefore, the ADS is considered independent of
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Euum MP-1
YSTEM:

LOW PRESSURE
CORE SPRAY

SUCCESS CRITERIA

INITIATOR

FUNCTIONAL REQUIREMENTS

OPERATOR ACTION

All transients/trips and
Small Small LOCAs

1 of 2 LPCS pumps running and associated
injection vaive open within 20 minutes

Manually start 1 pump within 20
minutes if required

|KEY COMPONENTS:
Pump CS-A

Pump CS-B

MOV 1-CS-5A
MOV 1-CS-58

Large Break LOCAs

Autostart of 1 of 2 LPCS pumps and
associated injection vaive open

None

Small Break LOCAs

1 of 2 LPCS pumps running and associaied
injection valve open within 2 minutes afier FW
i€ terminated

Manually start 1 pump within 2
minutes of FW termination if required

SYSTEM BOUNDARIES:
LPCS Pumps and injection valves including AC and DC Power (up to but not including

buses 14E & 14F and 101A & 101B).

separately.

Low Pressure permissive Logic is modeied

ADDITIONAL ASSUMPTIONS:
LPCS pumps tested on a staggered test interval.

1 LPCS Pump is sufficient for Reactor Vessel Makeup to mitigate the consequences of

all transients/LOCAs.
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ANT: MP-1

SUCCESS CRITERIA

- INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION

LOW PRESSURE

COOLANT All transients/trips and | 1 of 4 LPCI pumps running and associaled Manuaily stait 1 pump within 20

INJECTION Small Small LOCAs injection valve open within 20 minutes minutes if required
IKEY COMPONENTS: |  Lae Break LOCAS A””“".‘“"P“.‘-”c:m“ e

Pump 1502A 1ol 4 1 : associaled g

Pum:: 15028 Smali Break LOCAs mmfémtnmm::ﬁamsw .“a"“:VF;’Ia"‘e: mmw

Pump 1502C . Seames

Pump 1502D

MOV 1-LP-10A

MOV 1-LP-10B

MOV 1-LP-SA

MOV '-LP-9B

MOV 1-LP-8A

Lf‘;(“fcs"m" SYSTEM BOUNDARIES:

LPCI Pumps and injection valves including AC and DC Power (up to but not including
buses 14E & 14FF and 101A & 101B) and Loop Selection Logic. Low Pressure
permissive logic is modeled separately.

ADDITIONAL ASSUMPTIONS:

LPCi pumps tested on a staggered test interval.
1 LPCI Pump is sufficient for Reactor Vessel Makeup to mitigate the consequences of
all trausients/LOCAs.
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ANT: MP-1
YSTEM:

RECIRCULATION
PUMP TRIP

SUCCESS CRITERIA

INITIATOR

FUNCTIONAL REQUIREMENTS

OPERATOR ACTION

All ATWS evenis

Trip of both Recirculation Pumps

Manual trip of both Recirculation Pump
Motor Generator Output Breakers

IKEY CGmMrONENTS:

Recirc Pump
Circuit Breakers

ATWS Panel Auto
Recirc Pump Trip
Signal

SYSTEM BOUNDARIES:

Recirculation Pump Motor-Ganerator Cutput Breakers and ATWS panel automatic trip
on low-low reactor water level and/or high reactor pressure including DC Power (up

to but not including Buses 101A & 101B).

ADDITIONAL ASSUMPTIONS:
Recirculation Pump Trip is only required for transients/LOCAs with failure to Scram.
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LANT: MP-1
YSTEM:

STANDBY LIQUID
CONTOL SYSTEM

SUCCESS CRITERIA

INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
1 SLCS Pump with 1 open injection vaive Manuaily start pumps, open injection
All ATWS events valves, and isolate RWCL) System

and the RWCU Sysitem Isolated

IKEY COMPONENTS:
Standby Liquid
Control Tank
Standby Liquid
Controi Pumps
Expiosive Valves
5A & 5B

MOV 1-Cu-2
MOV 1-CU-3

SYSTEM BOUNDARIES:

SLCS Tank thru injection valves and RWCU Isolation Valves inciuding AC and DC
Power (up to but not including Buses 14E & 14F and 101A & 101B).

ADDITIONAL ASSUMPTIONS:
SLCS is only successful if the Recirculation Pumps have been Tripped.

Appendix A Page 22




tuun: MP-1
YSTEM:
SHUTDOWN

SUCCESS CRITERIA

COOLING SYSTEM |

IKEY COMPONENTS:
SDC PUMP A
SDC PUMP B
SDC H/X A
SDCH/X B
RBCCW SYSTEM
MOV 1-SD-1
MOV 1-SD-2A
MOV 1-SD 2B
MOV 1-SD-4A
MOV 1-SD-4B
MOV 1-SD-5

INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
All Transients/ips T 4 o0c pump, 1 SDC HX, 1 RBCCW Pump | Manually star SDC S iths
‘ , . : ystein within 4
Wmm“:-w and 2 RBCCW H/Xs hours of event
Cmall and Large Break :
. - Not Credited Not Appiicable

101A & 101B).

SYSTEM BOUNDARIES:

SDC Pumps, Heat Exchangers, and admission vaives and RBCCW Cooling to the SDC Heat
Exchangers including AC and DC Power (up to but not including Buses 14E & 14F and

ADDITIONAL ASSUMPTIONS:
The SDC Sysiem is designed for 1250 psig to guard against sysiem rupture in the event thal reacior coolant
enters the system while the reactor is at power.
If fuel damage has occurred, the SDC System is considered inoperable due 10 high radiation levels in the Reactor
Building which prevents local operations to initiale the System.
One SDC loop is sufficicnt 1o cool the reactor aithough it will not be cooled 1o 125 F within 24 hours.
Although not a "Safety Grade™ System, the SDCS is important for long term core cooling.
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Euun: MP-1

SUCCESS CRITERIA

YSTEM:
ALTERNATE iNITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
UTDOWN COOLING
fs:ommeut R e |5 2GSRI R 3 LS Py, § SR B S WS A0 A
except and Inadvertent : throttle om | pumps as require 1o
COOLING SYSTEM e e per H/X, 1 open SR maintain NPSH
g if IC available, throitie LPCI flow. 1 IC
[KEY COMPONENTS: LNP e W"w‘“g;f:‘x- L PUTP | ynavailable, add waier to forus 1o mainiain
A LPCI Pump . i IC available, throttle LPCI flow. 1f IC
8 LPCi Pump madvenetgmo?lermgota lmlmmmmwfsrx.éﬂmlenp R G st S o
C LPCI Pump : NIPSH
D LPCI Pump
LPCI H/X A
LPCIH/X B
MOV 1-LP-7A
MOV 1-LP-7B
ESW System

SYSTEM BOUNDARIES:

LPCI Pumps, LPCI Heat Exchangers, and ESW System including AC and DC Power (up to

bt not including Buses 14E & 14F and 101A & 101B).

ADDITIONAL ASSUMPTIONS:

As no procedure exists explicity instructing the operalor 10 add waier 1o the torus, it was assumed that for LNP
and IOSRV events that if the IC was unavailable, ASDC was unavailable. Since issuance of Rev 2 of the MP1
PSS, additional analysis has shown that 1 LPCi pump is sufficient for the LNP case and that 2 LPCI pumps per
heat exchanger are sufficient for the IOSRV case without adding water o the torus. This is based on information
from GE that the LPCi pumps are ¢ :pected 10 be abie 1o operate with only 80% of NPSH Required for several

hours.
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PLANT: MP-1 SUCCESS CRITERIA

SYSTEM:
iNITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION

EMERGENCY

SERVICE WATER All 2 ESW Pumps providing flow to 1 LPCI Heat
SYSTEM transients/trip/LOCAs Exchanger Manually stast pumps

KEY COMPONENTS:
ESW Pump A
ESW Pump B
ESW Pump C
ESW Pump D
ESW Strainer A
ESW Strainer B
120V Instrument
AC
MOV 1-ES-4A

MOV 1-ES-4B T SYSTEM BOUNDARIES:

ESW Pumps and Strainers including AC and DC Power (up 10 but not including Buses
14E & 14F and 101A & 101B). Also includes the 120V Instrument AC System

ADDITIONAL ASSUMPTIONS:
Failure to maintain a differential pressure between the ESW and LPCI Systems resuits

in failure of the ESW System.




ELANT: MP-1

SUCCESS CRITERIA

4 16KV Bus 24E
4 16KV Bus 24F
4 16KV Bus 14C
4 16KV Bus 14D
4 16KV Bus 14E
4 16KV Bus 14F

iy INITIATOR | FUNCTIONAL REQUIREMENTS OPERATOR ACTION
MP1 - MP2 AC
POWER LNP, Station Blackout, and | 5 of 2 MP2 D/Gs running with 1 X-tied 1o 1 Manualy X-3
CROSS-TIE e Yt Eavopunny v o
¥ COMPONENTS: | sansiomiepen OCAS Mot Apicelin —
DIG 15G-12U
DIG 15G-13U
MP2 SW Pump
P-5C
MP2 SW Pump
P-5A
4.16KV Bus 24C
4.16KV Bus 24D

SYSTEM BOUNDARIES:

MP2 Emergency AC Power inciuding D/Gs, DC Power, Service Water Cooling, and LNP

Logic.

MP1 - MP2 X-Tie Buses and Circuit Breakers (up to but not including Buses 101A &
101B and including Buses 201A & 201B).

ADDITIONAL ASSUMPTIONS:
It was assumed that the X-Tie would only be used if both of the MP2 D/Gs were

avatilable.

It was assumed that all LNPs at MP1 resulted in an LNP at MP2
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ELANT: MP-1
YSTEM:
REACTOR WATER

CLEANUP
SYSTEM

SUCCESS CRITERIA

INITIATOR

FUNCTIONAL REQUIREMENTS

OPERATOR ACTION

Spurious opening or
tailure of 1-CU-10

Relief Valve 1-CU-68 opens or MOV

1-CU-2 or 1-CU-3 Close

Manually close Vaives 1-CU-2, 1-CU-3
and 1-CU-28 if required

|IKEY COMPONENTS:

AOV 1-CU-10

RELIEF VALVE
1-CU-68

MOV 1-CU-2

MOV 1-CU-3

CHECK VALVE
1-CU-27

MOV 1-Cu-28

Break in AWCU Fiping in

MOVs 1-CU-2 (or 3) and Vaives 1-CU-27

Manuall’ close Valves 1-CU-2, i-CU-3

Reactor Building {or 28} close and 1-CU-28 if required
Ali other MOVs 1-CU-2 (or 3) and Vaives 1-CU-27 (or | Manually close Vaives 1-CU-2, 1-CU-3
transients/LOCAs/Trips 28; close on lowr-low Reactor Vessei Level

and 1-CU-28 if required

SYSTEM BOUNDARIES:

Valves 1-CU-2 and 1-CU-27 to Relief Valve 1-CU-68 including AC and DC Power (up to
but not including buses 14E & 14F and 101A & 101B).

ADDITIONAL ASSUMPTIONS:

MOVs 1-CU-2, 1-CU-3 and 1-CU-28 are not qualified for an adverse environment and
are thus assumed to have a large probability of failure if exposed to a steam

environment following a LOCA.

Check Valve 1-CU-27 is assumed to be never tested.
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ELANI: MP-1 SUCCESS CRITERIA

. INITIATOR | FUNCTIONAL REQUIREMENTS OPEPATOR ACTION
FIRE DETECTION

Page 28

AND SUPPRESSSION : : ,
All Fires Detection/Suppression System supresses fire :
SYSTEM Sl aditand wipment damage Detect and suppress fire as required

IKEY COMPONENTS:

A

Fire
DetectionvSuppression
Systems for the

Following Areas:
Control Room
Cable Vault

Mezzanine
Feedwaler Area

Swilchgear Area
Reactor Building
Diesel Generator Room

Gas Turbine Generalor

Building SYSTEM BOUNDARIES:

All Fire Detection and Suppression Systems, including automaticly initiated,
manually initiaied, and portabie fire extinguisers in the areas lisied.

ADDITIONAL ASSUMPTIONS:
GENERAL
Damge caused by fires to MOV contro! circuits causes a spurious operation of the
Valve which defeats the intonded system function.
Fires which cause a failure of the RPS result in a Reactor Trip.
Early warning of a fire can only be accomplished within 5 minutes by area smoke
detectors.




ADDITIONAL FIRE ASSUMPTIONS

“ENERAL (Continued)

‘ires without early suppression are assumed to grow for 15 minutes until eutectic
heat sensing wires or control room alarms from an induced transient event alert
the operator.

Suppression with manual hose stations or automatic sprikler systems implies that
the affected equipment is irretrievably lost and multiple power/contol cables
damaged.

For fires that are not successfully extinguished, propagation to all unprotected
cables within the area is assumed.

All fire detection/suppression systems are assumed to be available 100% of the
time.

DIESEL GENERATOR ROOM (Zone T-7)

No fires will propagate to adjacent areas.
Any fire in the D/G Room results in the loss of the D/G although a transient is not
induced.

GAS TURBINE GENERATOR BUILDING

No fires will propagate to adjacent areas.
Any fire in the GTG Room results in the loss of the GTG although a transient is not
induced

QONTROL ROOM (Zone T-21)

Early discovery of a fire within 3 minutes is credited as this area is continuously
occupied by trained operators.

It a fire in a panel is suppressed within 3 minutes, only minimal damage is
assumed.

Fire sproading between pariel rows is only possible as the result of gross human

error.

Credited detection/suppression systems include: early warning smoke detectors,
automatic Halon system, one 20 Ib. and two 10 Ib. CO2 portable extinguishers,
and two 17 Ib. Halon portable extinguishers.

No credit is given for the hose station since water would probably cause as much
damage as the fire.

CABLE VAULT (Zone T-16)

Fires detected early and suppressed by portable extinguishers cause only minimal
damage.
If smoke detectors or portable extinguishers fail, the fire is assumed to burn long

enough to damage cables in one tray prior io detection by eutectic heat sensing
wires or operators.




ADDITIONAL FIRE ASSUMPTIONS (Continued)
CABLE VAULT (Continued)

If the fire is suppressed in one hour, damage would be confined to one tray.
Beyond this time, cables in other vertical trays could be damaged.

An unextinguished fire could propagate and eventually damage all cables in
the room, including those in conduits.

Credited detection/suppression systems include: ionization detectors, heat
sensing wire in cable trays, Halon suppression System, portable
extinguishers, and hose stations.

MEZZANINE (Zone T-17)

Credited detection/suppression systems include: ionization detectors,
portable extinguishers, hose station, and automatic sprinklers.

If a fire is detacted early, only minimal damage is incurred.

If fire is suppressed by use of the hose station or auotmatic sprinklers,
damage would consist of a loss of feedwater controi or reactor trip with a
possible 'oss of either the S1 or S2 power trains.

If smoke detectors fail only the automatic sprinkler is credited for early
suppression.

Failure to extinguish the fire results in a loss of both 81 and S2 control
power in the Control Room.

FEEDWATER AREA

Credited detection/suppression systems include: ionization detectors,
eutectic heat sensing wires in cable trays, portable extinguishers,
automatic sprinkie/deluge systems, and hose stations throughout the area.

Zone T-5A

Given a fire in any single condensate or condensate booster pump, it is

assurmned that a reactor trip would occur on low vessel level with
subsequent MSIV closure.

Zone T-5B

If a fire causes a loss of a single feedwater pump a reactor trip with MSIV
closure is postulated.

More severe fires which cause the loss of 2 or more pumps also result in a
total loss of feedwater with the possible loss of S1 power.

An unmitigated fire causes all of the above plus a total loss of service
water and emergency service water,




ADDITIONAL FIRE ASSUMPTIONS (Continued)

FEEDWATER AREA (Continued)
Zone T-5C

For fires in cables or components which are suppressed early, a reactor trip
is assumed with minimal equipment damage.

Fires which are not suppressed early cause a total loss of feedwater with
possible loss of hte S1 power train.

Unmitigated fires are assumed to cause the equivalent of a station blackout
because of darmage to vital equipment.

SWITCHGEAR AREA

Credited detection/suppression systems include: ionization detectors,
eutectic heat sensing wires located adjacent to cable trays and near vents
of each major switchgear cabinet, both CO2 and dry chemical portable
extinguishers, and hose stations.

If a fire propagates between twc adjacent zones, all safety related functions
are lost,

Zone T-18A

Cable fires could cause a reactor trip or loss of feeowater with a loss of
emergency power,

Zone T-19B

A loss of either bus 14F or 12F would cause loss of most of the normal
drywell cooling and hence a reactor trip.
Cable fires could result in a reactor trip and loss of S1 control power.

Zone T-18C

A fire in bus 14A or 14C causes a loss of feedwater.
A fire in bus 14C causes a loss of S2 control power.

Zone T-19D

A fire in bus 14B or 14D causes a reactor trip.

A fire in bus 14D causes a loss of bus 14F.

Cable fires in S2 control power circuits cause a reactor trip with loss of S2
control power.
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ADDITIONAL FIRE ASSUMPTIONS (Continued)

SWITCHGEAR AREA (Continued)
Zone T-19E

A fire in one bus or charger would not induce a transient.
A fire in the S2 control cables would cause a reactor trip with loss of S2
control power.

REACTOR BUILDING
Zones R-2A, R-2B, and R-2C

A non-propagating fire would not cause a transient if it were detected early
and suppressed.

A fire in Zone R-2A would cause a reactor trip following suppression by
hose stations as the CRD hydraulic control units are located in this area.

If a fire in a cable tray is not immediately suppressed, any of the following
could occur: reactor trip, MSIV closure, or a stuck open relief valve.

Unsuppressed fires are assumed to propagate throughout all Zones resulting
in a core melt.

Credited detection/suppression systems include: ionization detectors, heat
detectors in all MCCs, portable extinguishers, hose stations, and individual
sprinkler systems over all of the cable trays.

Zone R-2D

A component fire that is successfully extinguished always results in a
reactor trip.

A fire in MCC F-3 causes a loss of the S2 train ECCS function.

Credited detection/suppression systems include the same as for Zones
R-2A thru R-2C with the exception of not having installed sprinkler
systems over the cable trays.

Zone R-19

A fire in the running RBCCW pump is assumed to fail both pumps causing a
reactor trip.

A fire in MCC DC 101AB-2 causes the loss of remote opening capability of
IC-3 but no transient is induced.

Credited detection/suppression systems include: ionization detectors, heat
rate-of-rise detectors at each MG lube oil location providing automatic
initiation of the deluge system, portable fire extinguishers, and a
sprinkler system that is independent of the deluge system installed over

the MG sets.
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Appendix B
Millstone Unit 2:
Systems And Assumptions

e 10 be Completed>




Appendix C
Millstone Unit 3:
Systems And Assumptions
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ELANT: MP-3 SUCCESS CRITERIA
YSTEM:
INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
AC POWER
xcept LOSP and Station | 34D (Both preferred) b
Blackout
KEY COMPONENTS: _ 4160V AC Power Supplied to Bus 34C or Recovery of Offsite Power within
Loss of Offsite Power 34D (Both preferred) 30 minutes
Emergency Diesel Recovery of Offsite Power within
Generators Station Blackout 4160V AC Power restorec Bus 34C or 34D

4160V AC Bus 34C
4160V AC Bus 34D

NSST

RSST

60 mins., 120 mins., or 6 hours

SYSTEM BOUNDARIES:

Power Supplies (NSST, RSST, DGsj to 4160V AC
Buses 34C and 34D including the load sequencer logic, DC contrgl power, service
water cooling to DGs and DG auxiliaries.

ADDITIONAL ASSUMPTIONS:

Each of the Diesel Generators and its associated circuitry is tested monthly on
a staggered basis.

Common cause plugging failure of the Diesel Generator heat exchangers due to
mussel fouling is assumed to be negligible due to plant specific design features
and procedures.

When Offsite Power is available, the probability of random equipment failures

in electrical equipment is negligible compared to losing offsite power over the
same interval. Therefore, electric power states with offsite power available but
only Bus 34C or 34D or neither available were nat considered further in PSS.

Service Water Cooling supply to Diesel Generators is assumed available if supply
ic service water header is avaiiable.
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ELANT: MP-3
YSTEM:
VITAL DC POWER

SUCCESS CRITERIA

INITIATOR FUNCTIONAL REQUIREMENTS OPERATCR ACTION

xcept Loss of a Single DC | 125V DC pow:=r to Bus 125-VDC-1 or 2

il Transients/Tripc LOCAs
us or Total Loss of DC {both buses preferred)

IKEY COMPONENTS:

DC Buses
125-VDC-1 to 4

4 Safety Related
Batteries and
Battery Chargers

bowef NA - Assumed to be Failed

of Single Vital DC Bus | 1 DC Bus assumed unavailable, DC Power|
125-VDC-1 or -2) supplied 1o other buses

Total Loss of Vital DC

: 125V DC Power on Bus 125-VDC-1 or 2
Station Blackout for the duration of the Blackout

SYSTEM BOUNDARIES:

Battery, Battery Charger, DC Bus

ADDITIONAL ASSUMPTIONS:

The design of Vital DC Buses 125-YDC-1 and 125-VDC-2 are symmetric and that
the mechanically interlocked swing (or standby charger) has not been credited as
it is disconnected the majority of the time.

Failures Jf DC Buses 125-VDC-3 or 4 were found to result in minimal disruption to
plant operation provided that AC power is available.

The Station Batteries are depleted in 6 hours.
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E“‘"T- _p-3 SUCCESS CRITERIA
YSTEM:
INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
120 VITAL AC
#i Transients/Trips/LOCAs 120V AC supplied by either normal
xcept Loss of a Single Vital or alternate supplies Nove
C Bus
KEY COMPONENTS: ) 1 Vital AC Bus assumed unavailable,
L‘_’Ss ot a Single 120V AC supplied to other buses by biid
Vital AC Bus either normal or alternate supplies

Vital AC Buses
VIAC-1
VIAC-2
VIAC-3
VIAC-4

Inverters
INV-1
INV-2
INV-3
INV-4

SYSTEM BOUNDARIES:

AC and DC Power Supplies (up to but not including Buses 34C and 34Dj to 120V

Vital AC Buses

ADDITIONAL ASSUMPTIONS:
Loss of any single Vital AC Bus will result in a Loss of Feedwater Transient and

a resultant reactor trip.

Each 120V AC vital bus can receive power from any one cof three separate and

diverse sources.

The 120V AC Vital Power System has no tests requiring components to be out of
service during normal power operation.

No scheduled maintenance on the Vital AC System during normal plant operation.
All maintenance is performed during the refueling outage.
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Eum: MP-3
YSTEM:

SUCCESS CRITERIA

Control Rods and
Drives

RPS Logic and
Sensors

MG Sets

INITIATOR FUNCTIONAL REQUIREMENTS RAT
RE OR OPE OR ACTION
PROTECTION . D
All Transients, Smaili Generation of reactor inp signal and
LOCA except Reactor Trip| insertion of reactor control rods. Nore
COMPONENTS: , )
EY Reactor Trip insertion of reactor controi rods. None

v

Asticipated Transients
Without Scram

Ope.ator initiated reactor rip with
insertion of reactor control rods weihin
one minute upon failure of automahc
‘!! w’ g-

Lranually ndiate 2 reactor trp

SYSTEM BOUNDARIES:

Electrical and mechanic™ portir s of HPS including RPS lcgic and sensors,
control rods and drives anu MG sets.

ADDITIONAL ASSUMPTIONS:

Ceneric data used 1o evaluate MP3's RPS.
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PLANT: MP-3
SYSTEM:
ENGINEERED
SAFETY
FEATURES
ACTUATION

SUCCFESS CRITERIA
INITIATOR | FUNCTIONAL REQUIREMENTS ‘ OPERATOR ACTION ‘
T S ——s
Al Transients/Trps F-SF Actuation System hansmils signats & : Manual Start of ESF sysiems by he ‘

’hp F-SF oy MPONEeNts TegLsT: d for the acrdent { nerator gaven fathge of FS FAC

1OCAs

—t

Analog ana Diwgital
Circuitry

KEY COMPONENTS:

..___.1,, e

— ——
i
;
!

!

!

g ]
——— —

— ‘,ﬁ.

i — —

SYSTEM BOUNDARIES:
Analog portion of ESFAS circuitry consisting of 3 or 4 redundant channels per
system parameter and a digital portion consisting of two redundant ogiC
transmitters which process analog inputs (up to but not including logic reiated to

120V Vitali AC power supphes also included

an individual system)

#

ADDITIONAL ASSUMPTIONS:

Since the ESF Actuation System has ma.oy oufputs

Signal would adegquately

it was determined that a model

for the Safety 'mechion epresent all of the other signals

The ESF common sensor faults are modeled separately in each ESF system

By design and administrative procedure, it is impossible to have both ESF trains |
simultaneously unavaiable due to test r
i
|
During the bi-monthly test of each ESF actuation train. the digital portion f

isolated i order to perform the test The ESF actuaton train bemng tested and a

associated equipment are thus unavailable for test gurabon

of ite




LANT: MP-3 SUCCESS CRITERIA
YSTEM:
INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
EMERGENCY
GENERATOR Al Transients/Trips/ ides actuation signals 1o shed loads, Manual start, or loading of ESF systems
LOADING LOCAs arily block manual equip. starts and by Operator gven failure of EGLS.
sally load ESF equip. on Buses 34C and Df
SEQUENCER ; nosipy
|KEY COMPONENTS:

2 EGLS Cabinets

Solid State Logic

Gates

SYSTEM BOUNDARIES:

Overall sequencing system comprising two EGLS cabinets (up to but not including
the output relays). Each output relay and logic is medeled as part of the
individual ESF systems they support. Power supply from 120V AC Vital Buses
VIAC-3 and 4.

ADDITIONAL ASSUMPTIONS:

The sequencing system generates an identical signa! for each of the redundant
ESF equipment trains. Therefore, sequencing system failure is defined as loss
of actuation signals from both EGLS cabinets.

Testing of the sequencer does not nhibit the accident signal

Only two modes of segquencer operation were modeled - SIS only and SIS with LOP.
These modes adequately represent all seven operating modes of the sequencer.

9 efeq O x|pueddy
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PLANT: MP-3 | SUCCESS CRITERIA |
SYSTEM: - — 1
INITIATOR | FUNCTIONAL REQUIREMENTS 7 OPERATOR ACTION ;

AUXILIARY TP FREE T T TLLEE T - 4 ,
FEEDWATER All Transients/Trips ; 1 of 3 AFW pumps pr jing flow i i
’."‘,,’if! ~(‘{",\ “""’i“ “':\ : e " “ — "; . - ‘ ',,‘«.n" rorhlow g

] Steamiine Hreaks .1 l ]

KEY COMPONENTS: ",,:'.',7”,» Steambne : ne as ahove excerd § faus ‘ 8 . . 5
Breagks ! eam generat ‘ one Lredgneo |

| , |

DWST ] " =y g _t -
Station Blackout | not ir AFW pumps Drov 3 | i

follcwing Recovery of Al E fioow 1 4 steam generator ‘1 None Credsted

IAFW Pumps 4 — 4 ~
BFWA*P1A § ? |
BFWA‘P18B | | _ ]
BFWA*P2 , 3 i %
| |

i i ke 1

Terry Turbine Steam i 1 ?
IAdmission Valves FICERE™ A il - N

(BMSS*AOV31AQ
AJ ’,O

SYSTEM BOUNDARIES:
DWST to Auxiliary F
(up to but not including
125-VDC-1
fADmTtONAL ASSUMPTIONS:

All AFW pumps are tested on a monthly staggered basis

Also

but not

to Steam Generators including AC(

D3},
s

related only to AFW

DC Power {(up to ncluding Buses

and 2) and ESF/EGLS logic

rer r

L

ra”u"? Of steam ’:UDD:‘V‘ to the 12),5:(‘[,7(1”-,{-0_75 pDUMD Was r:_l‘)nm")q not to be a cC

failure event pecause both check vaives in the steam supply ne would have I

and the operator would have to fail to isolate steam supply from the fauited SG

required for success but fallure is assumed o be neghgible

P\‘H‘); m {

Secondary cooling 1S

given the alternate methods dumping steam 1o oncdenser. If avaiiable or

dumping steam through the steam genzrator PORVs or safety valves

U

atmosphere

Power

)i

G",,

R R




LANT: MP-3 SUCCESS CRITERIA .
YSTEM:

MAIN FEEDWATER

INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION

ISmall LOCA, General Plant 1 Condensate Pump. Motor Driven MFW Reset FWI signal (and Sl # actuated
Transients/Trips, SGTR Pumn. 1 TBCCW Pump, opening of FW start motor drven MFW pump and

foss of 1 Vital AC Bus ‘solation valves and either FW flow control | open FW valves

bypass valves or regulating vaives 10 p

KEY COMPONENTS: i

Motor Dnven Main
Feedwater Pumps

Condensate Pumps 1
SYSTEM BOUNDARIES:
TQCCW pumoq Condenser. Condensate Pumps TRCOCW Pumps. Motor Driven W Pumps o the steam ganerators. Also ncludes

AC power {(up to but no* mnciuding Buses 35A D} and DC power (up 1o but not including Buses 125-VDC-1, 2 and 6)

and ESF logic related to the Main Feedwater Syslem

FW Flow Regulating
Valves
3FWS*FCV51C-540

ADDITIONAL ASSUMPTIONS:

Due 1o the reladvely low T-AVG setpoint, the MFW system solates aach time the reactor inips  Operator wi

take actions 10 recover mam fnadwater f auxihary feedwater syslem fails followng the transent

FW !SO'atEOT‘ Va:ves Although the turbine driven MFW pumps continue runmng following a FW! signal t was assumed that the operato
3FWS*CTV41A-D would have to start the motor driven FW pump

heat removal may not be sufficient 10 run one turbine driven pump for the entire interva

The mession ime s 24 hours and the stearn generataed via dec

1 "
FW Fiow Control One TBCCW p. ap and heat exchanger provide sufficient heat removal capabiity for the motor driven FW pumg
nd the trument r compressors folloang a2 reactor '
Bypass Valves and the instru air compresso ang a reac D
“WS* 50-5

3F - LVS“O “80 Failure of the steam relief capability is assumed 10 be negligible Nmne turbine bypass valves are polentally
availabie 1o dump steam to condenser. I condenser 1s not avaiadle there are 4 man steam pressure rebef v
COF‘.densef four pressure rehef bypass valves and ‘6 (4 per ine) man steam salely rehef valves which can vent the ok
The Instrument Air System s requived because the rsolaton valves reguiating valves and the bypass valves ias
closed on a2 loss of ar The system is normally operating and s backad up by the Service Ay System F adure

both systems is assumed 10 be gligible when recovenng LY. "

No requiar survesiiance les! of the motor driven mamn feedwater pump s performed However he pump can

nontha

wod when a turbine driven pump fails which s assumed 10 be once every 3

g afeq o x|puaddy




PLANT: MP-3

SUCCESS CRITERIA

SYSTEM:

MAIN STEAM L
'SOLAT'ON Closure of the MSIV on the fauled steam

Steamiine Break

FUNCTIONAL REQUIREMENTS

INITIATCOR

Inside Contamment

of 3 of 3 MSiVs on the

e s —rs coms e

KEY COMPONENTS:

noraicrs/mip ymhineg

|
|
|

MSIVs
IMSS*CTV27A
3MSS*CTv278B
3MSS*CTV27C
3IMSS*CTV27D

Steamiine Break

e et camatnn:

Onside Conianmment

S

SUNUED VORI T

SYSTEM BOUNDARIES:
4 M<"/s and associated solenoid valves, ESFAS logic related to MSIVs

o ] [ } ! -  haeoc)
C.C Control power {up to but not including DC buses)

ADDITIONAL ASSUMPTIONS:

Unavailability due to test g was not considered to be a factor because

folllowing
the short time involved for testing

the vaive moves in ‘ne closed direction (which i1s the

desired direction ‘n the event of a postulated accigent

the testing wou'd be gverndden in the event of a
~ts1iat o ident
postuiateg acr den

The '\A(,;!.Vlr‘ are not m;)‘.v'f‘o.;“.:nqh,‘; du reactor power n[‘.uq;f-g’v}

6 abad 5 xjpuaddy
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LANT: MP-3 SUCCESS CRITERIA
YSTEM:
INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
PRESSURE “
AFETY INJECTION 2 out of 4 High Pressure Safely Injection
Lange LOCA pumps delivering flow 1o 3 of 3 unfaulted None Credited
RCS coid legs
IKEY COMPONENTS: | Mediunv/Smail LOCA 1 out of 4 HPS! pumps delivering flow to 3
SGTR, Steamiine Breaks | of 3 unfaultled RCS coid legs None Credited
RWST All Transients/Trips 1 out of 4 HPSI pumps delivering flow o 3 ahign HPSI pumps 10 take suchon
except those above unfaulted RCS cold legs RWST and start pumps o iniliate
Safety Injection portion of feed and bleed
Pumps
3SIH*P1A
3SIH*P1B
SYSTEM BOUNDARIES:
Charging Pumps RWST to HPSI pumps to RCS cold legs. Also included are AC and DC Power (up 1o
SCHS"PIA but not including Buses 34C and 34D, and Buses125-VDC-1 and -2) and ESF/EGLS
3CHS'P3B logic related to the HPS! system
Valves ADDITIONAL ASSUMPTIONS:
3CHS*LCV112D
3CHS*LCV112E The third Charging Pump is not credited since it must be manuaily aligned
3SIH*MOV8801A
3SIH*MOVS838018 Failure to isolate the charging pumps from the VCT following a Sl signal is

assumed to fail both charging pumps.

Following 2 LOSP, the circuit breaker on the running charging pump does not open
However, the charging pump will stop and will not restart until power is restored

to the bus.

Failure to isolate the letdown lines is assumed not to fail high pressure injection
due ic flow dwersion.
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E‘-m : MF-3 SUCCESS CRITERIA
YSTEM:
INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
LOW PRESSURE
SAFETY 1 of 2 RHR pumps supplying flow 1o 3 of 3
INJECTION R intact RCS loops "
Mediumy/Smaii LOCA 1 of 2 RHR pumps supplying flow 10 2 of 3 | HPSI has faled and operator must first
IKEY COMPONENTS: . Instrument Tube | Act RCS loops depressunze the secondary side before
P LPS! can be imifiated.
3SIL*P1A
3SIL*P1B
RWST

SYSTEM BOUNDARIES:

and ESF/EGLS lonic reiated to LPSI System only.

RWST through the RHR pumps, to the RCS cold legs. Also included are AC and DC
Power (up to but not inciuding Buses 34C and 34D, and Buses 125-VDC-1 and -2)

ADDITIONAL ASSUMPTIONS:

Failure of RHR due fo inadequate cooling is not treated as a credible event due
to the short mission time (3 hours) required of the LPSI system




ZL obeyq O xjpuaddy

E‘»”" : MP-3 SUCCESS CRITERIA
YSTEM:
INITIATOR OPERATOR ACTION
ACCUMULATORS 0O FUNCTIONAL REQUIREMENTS
Medium/Large 3 accumulators discharging nto
LOCA 3 of 3 intact RCS loops Nore
IKEY COMPONENTS:
Tanks

3SIL*TK1A

3SIL*TK1B

3SIL*TK1C

3SIL*TK1D

Accumulator

Discharge Check

Vaives
3SIL*CV8956A-D
3SIL*CV8948A-D

SYSTEM BOUNDARIES:

Accumulators to RCS coid leg injection nnzzies.

ADDITIONAL ASSUMPTIONS:

The accumulator discharge check valves are flow tested at each refuel outage.
Physical limitations prevent fuil flow resulting i~ a part stroke test of the check
valves which is not recognized by ASMI: code=<.
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ANT: MP-3 SUCCESS CRITERIA
YSTEM:
INITIAT FUNCTION QUIREMENTS OPERAT ACTION
HIGH/LOW ITIATCR AL RE OR
PRESSURE 1 of 2 Containment Recirculation Pumps
RECIRCULATION | AlLOCAs (LPR) delivering flow to 2 of 4 Safely injection | Manually align system for
Pumps into 1 of 3 intact RCS cold legs recirculation via EOP35SES1 3
EY COMPONENTS: All Transients/Trips 1 0" 2 _Comammem Recirculaton Pm
and LOCAs except SRR TS 1A S S Mm'ﬂs%vs
ntainment Large LOCA (HPR) Pumps into 3 intact RCS cold legs .
irculation Pumps
3RSS*P1A
SSP8 SYSTEM BOUNDARIES: o
Sump to Containment Recirculation Pumps to Safety injection Pumps to RCS coid legs.
fety Injection Also included are AC and DC power (up to but not inciuding Buses 34C and D, and
umps Buses 125-VDC-1 and -2), ESF/EGLS logic specific to High/Low Pressure
3SIH'P1A Recirculation and service water flow to TPCCW and RPCCW Heat Exchangers and
3SIH*P18 Containment Recirculation Coolers.
. ADDITIONAL ASSUMPTIONS:
phatgm.gPumps Assume Containment Recirculation pump trains A and B are available for
3CHS"P3A recirculation only and trains C and D are available only for sprays.
3CHS*P3B
G Two diversion paths must be isolated to prevent insufficient service water
“S;Stvvceh'aters‘;l;tvesl cooling to the containment recirculation coolers - diversion of water to TPCCW
WP*MOV heat excha and to RPCCW heat e 3
3SWP*MOV50A B e S———
3SWP*MOV71A B

3

Sufficient time is available, between the onset of an accident and when the
systemn is actually needed, for an operato: 0 recover a component from test
and place it in the required operating mode.

Common cause failure due to plugging of the sump screens is assumed to be
neglgible based on procedural limits on the nature and quaniity of matenais
brought into containment during outages and walkdown inspections.
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ANT: MP-3 SUCCESS CRITERIA
YSTEM:
INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
CHARGING PUMP
COOLING All Transients, Trips 1 Charging Pump Cooling Pump prowiding
and LOCAs cooling for each Charging Pump in operation None
[KEY COMPONENTS:
Pumps
3CCE'P1A
3CCE*P1B

SYSTEM BOUNDARIES:

Closed loop which contains the charging pump cooling pumps, pump coolers and a
divided charging pymp cooling surge tank. AC power (up to but not including Buses
34C and 34D) and ESF/EGLS logic related to Charging Pump Cooling System.

ADDITIONAL ASSUMPTIONS:

Pressure switches (3CCE*PS34A and B) are assumed {0 be tested during refuel

outage.

Due to the closed nature of the system, testing the pumps also tests all other

components in the system.

Service Water is assumed o be available for charging pumps cooling if service
water flow to service water is proven successful (See Service Water Section) and

the heat exchangers have not been piugged.
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ANT: MP-3 SUCCESS CRITERIA
YSTEM:
INITIATOR FUNCTIONAL REQUIREMENTS OFERATOR ACTION
FETY INJECTION
COOLING All Transients, Trips |1 Saisty Injection Pump Cooling Pump
and LOCAs ing cooling for each Safety Injection None
= .
{KEY COMPONENTS:
Pumps
3CCI'P1A
3CCI'P1B r— |

SYSTEM BOUNDARIES:

A closed loop system comprised of two safety injection pump cooling pumps,
two safety injecton pump oil coolers and a divided safety injection pump surge
cooling tank. Also included is AC power {up to but not including Buses 34C and 347}

ADDITIONAL ASSUMPTIONS:

Due to the closed nature of the system, testing the pumps also tests all other
components in the system. The system is available during test

It is assumed that all isolable components oulside containment can be maintained.
as necessary on an unscheduled basis.

Service Water is assumed to be available for safety injection pump cooling if
service water flow is provided to the service water headers {See Service Water
Section) and no plugging of the heat exchangers has occured.
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Fm : MP-3 SUCCESS CRITERIA

YSTEM:
INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
CONTAINMENT

RECIRCULATION All Transients/Trips 1 of 2 Containment Recirculation Pumps
SPRAY and LOCAs delivering flow 1o 1 of 2 Containment
Spray heagers

|KEY COMPONENTS:

Containment
Recirculation

Pumps:
3RSS*P1C

3RSS*P1D

Service Water

Valves:
ISWP*MOV54C.D

3SWP*MOVS0A B | SYSTEM BOUNDARIES:

3SWP*MOV71A B Sump to Recirculation Pumps to the spray headers. All AC power (up to but not
including Buses 34C and D), all DC power {up to but not including Buses 125-VDC-1
and -2) and ESF/EGLS logic related only to Containment Recirculation Spray System.
Also included is service water ilow to TPCCW and RPCCW heat exchangers and
containment recirculation heat exchangers.

ADDITIONAL ASSUMPTIONS:
See High/Low Pressure Recirculation Section.
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E.ANT: MP-3
YSTEM:

QUENCH SPRAY

SUCCESS CRITERIA

INITIATOR

FUNCTIONAL REQUIREMENTS

OPERATOR ACTION

All Transients, Trips
ad LOCAS

1 of 2 Quench Spray pumps defivering
fiow 1o 1 of 2 Quench Spray headers

None

|KEY COMPONENTS:

Quench Spray

Pumps
3Q5S°*P3A
3Q55°P3B

Vaives
3QSS*MOV34A
3QSS*MOV34B

RWST

SYSTEM BOUNDARIES:

RWST to the Quench Spray headers. Also included are DC control power (up to but

not inciuding Buses125-VDC-1 and -2}, AC power (up to but not including Buses 34C
and 34D) and ESF/EGLS logic solely related to the Quench Spray System,

ADDITIONAL ASSUMPTIONS:

Failures related to the addition of NaOH are not modeled. NaOH s added to prevent

corrosion and is not necessary for successful Quench Spray operation during a
mission time of 24 hours.

Failures of RWST water cooling via the chilled water system are not modeied
due to the lmited effect of cold RWST water on the overall containment failure

probability.
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PLANT: MP-3
SYSTEM:

SERVICE WATER

SUCCESS CRITERIA

—
!
:
—

INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION

All Transients, Trips 1 or 4 Service Water pumps delivering
and LOCAs fliow 1o 1 of 2 Service Water headers

KEY COMPONENTS:

1

Pumps
3SWP*P1A
3SWP'P1B
3SWP*P1C
3SWP*P1D

Strainers
3SWP*STR1A
3SWP*STR1B
3SWP*STR1C
3SWP*STR1D

Valves
ISWP*MOV102A
3SWP*MOV102B
3SWP*MOV102C
3SWP*MOV102D

SYSTEM BOUNDARIES:
Service Water pumps fo the Service Water headers. Also included are DC control
power (up to but not including Buses 125-VDC-1 and 125-VDC-2), AC power (up to
but not ‘ncluding Buses 34C and 34D), ESF/EGLS logic reiated to the Service Water

System only

Service water flow to individual heat exchangers/coolers (ie., RPCCW, TPCCW, CRS)

is modeled as part of the Containment Recirculation Spray System and High/Low
Pressure Recircuiation System

ADDITIONAL ASSUMPTIONS:

The Service Water System consists of two trains, each of which contains an
in-service pump and and a standby pump

For equal wear, each pump is used in service mode 50 percent of the time and
in standby mode the remainder of the time

Leakage around the traveling screens 1S sufficient to provide adequate suchtion
flow for the SW pumps should the screens fotaily piug




e
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LANT: MP-3 SUCCESS CRITERIA
YSTEM:
INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
TURBINE TRIP
ATWS Closure of all Turbine Siop or Centrol Vaives. None

Turbine Stop
Valves

Turbine Control
Valves

Emergency Trip
System

Electro-Hydraulic
Control

RKEY COMPONENTS:

SYSTEM BOUNDARIES:

Turbine Stop and Control Valves, Emergency Trip System.

ADDITIONAL ASSUMPTIONS:

Failure to trip the turbine when initial power level is greater than 25 percent is
assumed lo result in a severe overpressurization of RCS that leads to core damage
via loss of HPSI System and primary piping or pressurizer valve failures.
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ELANT: MP-3 SUCCESS CRITERIA
YSTEM:
INITIATOR FUNCTIONAL REQUIRETTENTS OPERATOR ACTICN
PRIMARY
PRESSURE Small LOCA, All ‘ Manually open PORVs from the control
RELIEF Transients/Trips ! of 2 PORVs open to provide ableed path | (oom within 30 minutes from start of
for the primary system —
L Operator manually closes the block
[KEY COMPONENTS: | . oquential Small LOCA| isolate the faulted PORV by closing Rt e G 2t i
Pressurizer PORVs | 9ve¥oStuckOpenPORV | appropriate block valve 10 minutes
Block Valives

SYSTEM BOUNDARIES:

Pressurizer PORVs, DC power (up to but not including Buses 125-VDC-1 and -2)
Block valves, AC power {up to but not including Buses 34C and D).

ADDITIONAL ASSUMPTIONS:

The 30 minutz time frame to open PORVs corresponds to the approximate steam

generator dry-out time if feedwater has failed.

HPSI fiow is also required to provide a feed and bleed cooling method for removing

core heat (See HPSI System).

PORYV biock valves are open dunng normal operation.

The PORYV is assumed to be ch.illenged only once per transient event. For extended
transients, if PORV functions properly on the imtial challenge, it 1s assumed to

function properly during subsequent challenges.




‘ REACTOR PLANT COMPONENT COOLING WATER SYSTEM
Not modeled in MP3 Probabilistic Safety Study for the following reasons:

Loss of RPCCW will have no impact on safety related mitigation
systems such as ECCS or containment heat removal systems.
ECCS cooling systems are directly cooled by service water,

Loss of RPCCW will lead to degradation in RCP lube oil cooling.
Such a degradation is alarmed in the control room and would
likely lead to a manual reactor trip and RCP trip.

In view of these corsiderations, full or partial loss of RPCCW is
recognized as not beng unique from the loss of Reactor conlant flow
and the manually initiated reactor trip events already modeled in
the PSS.

.TURBINE PLANT COMPONENT COOLING WATER SYSTEM

This is no dependency on TPCCW in any of the vital safety systems. A loss
of TPCCW was found to lead to the following:

Loss of Instrument Air,

An eventual turbine trip due to inadequate turbine lube ol
cooling,

Eventual trips of a number of condensate pumps due to inadequate
cooling.

Because of these considerations, a loss of TPCCW event is
recognized to be either a loss of feedwater event or a turbine

trip event already modeled in the PSS. TPCCW is necessary for
the recovery of main feedwater system (see MFW System Section).
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INSTRUMENT AIR SYSTEM
Not modeled in MP3 Probabilistic Safety Study for the following reasons:

MP3 ECCS is designed to be totally independent of the instrument
air system and henca exhibits no intersystem common cause failure
dependency.

The PORVs, which are needed to allow feed and bleed cooling, are DC
powered and are also totally independent of instrument air.

The Auxillary Feedwater sysiem incluoes a steam turbine driven
pumps designed with three parallel steam admission valves which
will all fail open on a loss of air pressure (thus starting the pump
without a direct ESF command).

' A loss of air will lead to a loss of main feedwater transient or

partial loss of main feedwater transient due to consequential
failure of the feedwater regulating valves.

Because of these considerations, a loss of instrument &air is recognized
to be no different from other types of main feedwater flow disruption
aiready modeled.

CONTAINMENT ISOLATION

Assumption: Negative Containment Pressure results in no gross
pre-existing leakage.
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SUCCESS CRiTERIA

INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
SUPPRESSION W ion System suppresses fire
YSTEM Ail Fires extensive equipment damage occurs Detect and Suppress fire as requwred

Systems for the

following Areas:

Cabie Spreading Rm
Control Room

Instrum. Rack Rm

SYSTEM BOUNDARIES:

. : Ali Fire Detection and Suppression Systems. including automatically initiated,
Ei sl Sonmils manually initiated anc portable extinguishers in the areas listed.

ADDITION ASSUMPTIONS:

Motor Controls and s

Rod Control Aresas All fires are assumed to increase in size, none are assumed to self extinguish.
Charging Pumps No credit is taken for feed and bleed in the fire analysis.

and Reactor Plant The PORVs and their block valves are powered by opposite trains.
Component Cooling | This could prevent the opening of the PORVs if one train of electric power is

Pumps unavailabie.
Diesel Generator An oil fire is assumed to cause loss of a pumg.
Enclosures
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ADDITIONAL FIRE ASSUMPTIONS
ENERAL
Detection of a fire:

Unless an area, such as the controi room, is occupied at all times no detection
is initially credited to humans,

Smoke detectors are assumed to detect a fire before heat detectors and are
credited with detecting a fire in the earliest, or discovery stage,

Human detection could occur because of a spurious signal if the smoke
detectors have not respunded.

Suppression given detection:

If the smoke detectors detect the fire and the fire is suppressed with
portable extinguishers, it is assumed that this is an early stage and no
safety loss has occurred.

If the portable extinguishers do not suppress the fire and the smoke
detectors have not detected the fire, but either the heat detectors or

humans have responded, then suppression may depend on either automatic
. systems or hose stations. If the fire is suppressed at this stage, it is
assumed that a partial safety loss has occurred, based on the proportion
of safe shutdown components in the area.

If the fire is detected, but not suppressed, a total loss of all safety
functions is postulated.

Undetected fires are assumed to cause a loss and to propagate between
cable trays. The probability of propagating to other components would
depend on the type of equipment.

CABLE SPREADING FIRES (CB-8)

Credited detection/suppression systems include: smoke detectors,
rate of rise heat detectors, human detection, portable fire extinguishers,
total flooding CO o+ hose stations.

If early detection and suppression (within 3 to 8 minutes), no safety
loss is assumed.

' If fire is suppressed by automatic COp or hose staiions, the fire is

assumed to have propagated to additional cable trays in one stack but
not to adjacent stacks.
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ADDITIONAL FIRE ASSUMPTIONS (CONTINUED)

. CABLE SPREADING FIRES (CB-8) (CONTINUED)

H fire has not been detected or has been detected but unsuppressed the

fire zone & assumed 10 be 108!

CONTROL ROOM (CB-8)
Credited detection/suppression systems include: smoke

human detection ) P extinguishers
Both smoke ( and human detection credited 1or early oeteclio!

portable extinguishe

yngigered in control roo ortat

extinguisners 1g ol room 18 1081

il A4

Hose stations (used in the event o a 167\’:]" URCONI wire -

credited for prevention of a salety 1088
' INSTRUMENT RACK ROOM (CB-11A AND CB-11B)
detection/suppression systems for both zones Include: SMOK(

human detection, portable extinguishers Zone 11A only

total flooding Halon 1301 system

I8 not considerec for these zones

CB11A

If smoke detectors and portable extinguishers are successt
fire suppression within 1 to § minutes, no safety l0ss

i1 human cetlection and portable extinguishers are 8 )
suppression the fire within § to 10 minutes, no safety l0ss
assumeqg 7

CB11B

Same assumptions as made in CB11A including this

. If heat detectors and portable extinguishes or the halon sys
succeed, no safety loss is assumad
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ADDITIONAL FIRE ASSUMPTIONS (CONTINUED)

. SWITCHGEAR ROOMS (CB-1 AND CB-2)

ELECTRICAL TUNNELS (SB-2 AND SB-3)

P e T =t 2 At tha rakla o a2 a i slatand ans
Appreximately s O the cadvle trays are relateg anc
necessary 1or safe shutgown or 1/9 of all cable fires

ARG
2

Ve
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ADDITIONAL FIRE ASSUMPTIONS (CONTINUED)

MOTOR CONTROL AND ROD CONTROL AREAS (AB-5 AND AB-6)

Credited detection/suppression gysiems InClugde. smoke deteciors, heat
cetectors, human detection, portable extinguishers and total CO. system
-~ [ 8

Same assumptions as made for electrical tunnels

CHARGING PUMPS AND REACTOR PLANT COOLING (AB-1)

Credited detection/suppression systems Include: smoke detectors
human detection, portable fire extinguishers, hose stations, water curtair
over cabie trays and charging pumps

I both charging pumps and reactor plant componeint cooling pumps are lost
a reacior coolant pump seal LOCA would be initiated

For modeling this area, fires were broken up into three types

Electrical Fires
It smoke detectors or human detection and portable extinguishers or hose
stations are successful in suppressing the fire, components could be lost
but fire would be prevented from spreading to both trains

Charging Pump Cubicle Fire
For a fire starting in a charging pump cubicle, either the hose status or
water curtain is used to suppress the fire
For an oll fire, the portable extinguishers are not credited. as any fire in
the cubicle is considered to cause the loss of the charging pump

Cable Fires
Suppression would be portable extinguishers, hose stations or the water
curtain. All detected and unsuppressed fires and all undetected fires in
cable trays are assumed to be a total loss of safety equipment

CIRCULATING AND SERVICE WATER BUILDING (CSW-3 AND CSw-4)

Credited Detection/Suppression Systems include: smoke detectors.
human detection, portable fire extinguishers

Success of smoke detectors or human detection and portable extinguishers
resuits in no safety loss

All undetected or unsuppressed fires result in a loss of one service water
train.
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ADDITIONAL FIRE ASSUMPTIONS (CONTINUED)

DIESEL GENERATOR ENCLOSURES (EG-3 and EG-4)

The diesel generators are in separate fire areas. A fire in one of
these areas ¢ assumed 1o result in a loss of the associated ciesel
generator.
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. SEISMIC RISK ANALYSIS

LIST OF KEY STRUCTURES AND EQUIPMENT MODELED

Power (ceramic insulator failure)
on Heat Exchangers
closure Building (collapse)
Water Storage Tank (wall footing failure
Emergency Diesel Generator (oil cooler anchor bolt
Reactor Vessel Core Geometry Distortion
(diaphragm)
3uilding Failure (sliding)
Rod Drive System (failure to SCRAM)
Component Cooling Water System Pumps
Service Water System Piping (due to pumphouse sliding)
Service Water Pumphouse Failure (sliding)
Emergency Generator Enclosure Building (sliding)
Auxiliary Bullding Collapse (shear wall failure)
Reactor Coolant System Piping
Demineralized Water Storage Tank
Turbine Driven Aux. FW Pump

Service Water Pumphouse (shear wall failure)
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. SEISMIC RISK ANALYSIS (Cont.)

LIST OF KEY STRUCTURES AND EQUIPMENT MODELED (Cont.)

g = o ad 2 ") ha
pouard Features Building (base

ctam JiinmMm
@It F ™ o

P Component Cooling Water System Piping

~ »

(\y stem Pin

vessel (support pads fa
Water System Pumps

Reactor Coolant Pumps

RCP Seal Water Heat E

RCP Component Coolin Exchangers

Cable Trays

Quench Spray System Pumps

Quench Spray System Header Piping

Steam Generator Tubes Rupture
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IMPORTANT VALVING IN PREVENTING AN INTERFACING SYSTEMS LOCA

- 3 Possible Interfacing Systems LOCA scenarios have been identified
for detailed analysis in th PSS,

V SEQUENCE - COLD LEG INJECTION LINES

DESCRIPTION

There are four coid leg injection lines, each of which contains three series
check valves. An interfacng systems LOCA via this oath would involve disc
rupture of three valves in one of the four lines and subsequent failure to
close the appropriate motor operated valve (MOV 8809A or B) upstream of
the check valves.

ASSUMPTIONS

Present analysis takes no credit for the possibility of manually closing
‘ MOVs 8809A and B.

It has been determined, based on consideration of possible check valve

failure modes, that disc failing to open of these valves is not a credible failure
mode. These check valves are tested for leakage to ensure proper disc

seating.

KEY EQUIPMENT

3SIL*CVE818A-D
3SIL*CV8948A-D
3¢ *CV8847A-D

V SEQUENCE - HOT LEG INJECTION LINES
DESCRIPTION

In order to have a V-sequence scenario through this path, sequential
disc rupture must occur in two series check valves in one of two paths
and disc rupture or transfer open through a normaily closed containment
isolation MOV 8840.
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' V SEQUENCE - HOT LEG INJECTION LINES (Cont.)

ASSUMPTIONS

Given failure of two series check valves, failure of MOV 8840 can be due
to internal rupture, spurious opening or inadvertently being left open.

KEY EQUIPMENT

3SIL*MOV8840
3SIL*CVBB41ALE
BRCS*CVE949B&D

\' SEQUENCE - RHR SUCTION LINES

DESCRIPTION

An interfacing systems LOCA would be caused by the sequential failure
of three series motor operated valves in either of two RHR suction lines.

0 ASSUMPTIONS

Disc rupture of the MCOVs is the failure mode modeled . Other valve

failure modes are judged inapplicable based on system characteristics.
Disc failing open which is defined as failure of a valve disc to return to
closed position after use, is not modeled since indicauon is located in the
Control Roorn. The RHR lines are also used during plant shutdown conditions.
If all three of these valves in either line had discs which failed open, this
condition would become apparent during subsequent startup and corrective
action would be taken.

The breakers for MOVs 8701C and 8702C are racked out to prevent spurious
operation,

KEY EQUIPMENT

3RHS*MOV8701A-C
3RHS*MOV8702A-C
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CY Systems and Assumptions
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PLANT: CY

SurC CRITERIA

®

SYSTEM:
DC PCWER

INITIATOR

FUNCTIONAL REQUIREMENTS

OPERATOR ACTION

e

KEY COMPONENTS:

All Transients/Trips,
and LOCAS except
Total loss of DC, loss of
DC Bus 1 and loss of DC
Bus 2

DC Bus 1 or 2 energized
(both preferred)

DC BUS 1

Loss of DC Bus 1 or
Bus 2

One DC Bus failed, other DC bus must be
energized

DCBUS2

Total Loss of DC Power

NA- Assumed to be failed non-restorabte

Dominant {ailure modes are

BATTERY CHARGERS
BC-1A

Station Blackout

Sufficient amp-hours available 1o operate Non-essential loads are removed

breakers to recover offsite power in 1 hour

BC-1B

BATTERIESAANDB

SYSTEM BOUNDARIES:

DC buses, static battery ch

but not including MCC-5 and EAC Buses 8 and 9)
Modeling of DC control power from buses to individual loads s
incorporated into the individual system models

argers, 60-celi batteries and AC power (up to

ADDITIONAL ASSUMPTIONS:

The battery charger is not capable of supplying the ioads without the battery

Following a station blackout, each battery is assumed to have a 9 hour lifetime

Given an actual battery failure, an average detection interval of 1 week 1S assumed

CHANGES NOT UPDATED IN PSS:

Addition of another DC Bus, Batiery Charger and Battery as a res ult of the new switchgear room
Loads on DC Buses are modified and some transferred 1o new DC Bus

charger will still not be capabile of supplying loads withou! the battery

WOTC

New battery chargers for 8 and C batteries will be battery eliminating battery charg

T he

»

yattery




PLANT: 9 SUCCESS CRITERIA

SYSTEM:

AC INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
POWER All Trips/Transients 4_’.:\’,?\/ AC supplied tc 3us 8 or 9
and LOCAS except (Both preferred)

LOSP

41650V < 1o Puc § =
4160V AC supplied to Bus 8 or 9 Restoration of AC power from an offsite

KEY COMPONENTS: | ,ocp o

preferred) source within 30 minutes

DIESEL GENERATORS e —_
e CInNce ‘'ower Hecovery within 15

Station Blackout 4160V AC suppiied 1o Rus 8 or 9
(Both preferred)

4160V AC BUS 8 an offsite source

mmutes, 30 minutes or 8 hours from

4160V AC BUS 9 SYSTEM BOUNDARIES:
D!ESG! GeneraYOf_Q,_ 4160V AC Bugpg A and 9 D(; control power {(up to but not
480V AC BUSES 4, including DC Buses 1 and 2) and Service Water cooling via SW-FCV-129 and 130

Modeling of 480V Buses, MCC's (except MCC-5) and undervoitage trip and lockout

5,6, AND 7
relaying scheme have been directly included in the individual system models

ISERVICE WATER
VALVES ADDITIONAL ASSUMPTIONS:

SW-FCV-129 The part of the diesel loading circuitry used only for manually loading the diesel onto a dead bus following
SW-FCV-130 a LOSP and failure of the diesel to auto load is assumed 10 never be teste<d

4160V/480V if the only test on redundant trains of logic is to input a signal to both trains and only cbserve the end result
2y then it is assumed that one frain is never tested

TRANSFORMERS

Service water cooling of the Diesel Generators is successful if service water is supplied 1o the SW header

(see SV/ section) and FCV's 129 and 130 open "-.U(‘(""C,‘?fuuy {these valves are de p_nu_rggz;;d 1o open)

RELATED CIRCUIT
BREAKERS
CHANGES NOT UPDATED IN PSS:

The most significant change has to do with the addition of the new switchgear room
480V Bus 11 and MCC-12 have not been modeled




£ 9beg Q xjpuaddy

E'—A"“ CY SUCCESS CRITERIA
YSTEM:
MCC-5 INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
All Trips, Transients | MCC 5 energized by either 430V AC Bus
and LOCAs 5 or 6
” e Actions dependent on cause of MCC-5
KEY COMPONENTS: SS O 5, o loss but include manually reclosing
1 ;%Sg:ﬂmof Restore power 1o MCC -5 via Bus 5 or Bus 6. br:Sakers assocsa:d o I;CC-S
' or
MCC-5 Manually re-aligning the selector
switch to a different power source
ABT
SYSTEM BOUNDARIES:
FEEDER BREAKERS Consists of MCC-5, ABT, Feeder Breakers 9C and 11C. DC power (up to but not
9C AND 11C

including Buses 1 and 2), and AC power (up to but not including 4160V AC
Buses)

ADDITIONAL ASSUMPTIONS:

Both DC Buses 1 and 2 are required for an automatic bus transfer.
480V Bus 5 is assumed to be the preferred source of power.

It was assumed that spurious trip of breaker 9C leads *o loss of power from both
supplies to MCC-5, since undervoltage detection is on Bus 5 itself and the ABT will
not function.

Following a LOSP, the time available to restore MCC-5 is approximately 15 minutes

Charging pumps trip on loss of MCC-5 (ie., semi-vital power) and CVCS valves are
manually re-aligned.
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LANT: CY

YSTEM:
SEMI-VITAL
AC POWER

SUCCESS CRITERIA

INITIATOR

FUNCTIONAL REQUIREMENTS

OPERATOR ACTION

SEMI-VITAL
DISTRIBUTION
PANELS 1 AND 2

ABT

All Trips, Transients
and LOCAs
except Loss of MCC-5

Both Semi-Vital AC distribution panels are
energized, 1 of 2 stepdown transformers
operating and proper circuit breaker
operation.

None Crediied.

KEY COMPONENTS:

Loss of MCC-5

NA - Assumed 10 be failed.

Loss of Semi-Vital AC

Recovery of power to Semi Vital AC.

Manual closure of breaker 1o the
alternate power supply

SYSTEM BOUNDARIES:

Semi-Vital Distribution Panels, Automatic Bus Transfer (ABT), AC power
{up to but not including MCC-5).

ADDITIONAL ASSUMPTIONS:

The Semi-Vital AC System ABT is tested every refueling outage.

The two Distribution Panels are not redundant.

CHANGES NOT UPDATED IN PSS:

The addition of the new switchgear room will make it possible for Semi-Vital
AC to obtain its supply power via MCC-5 or via MCC-12.
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ELANT: cY SUCCESS CRITERIA
R iNITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
120V VITAL \
AC POWER ANl Transients/Trips, Vital AC Power supphed by four Vital
except Loss of 1 DC Bus, AC Buses None
Total Loss of DC Power
KEY COMPONENTS:
VITAL AC Total Loss of DC Power NA-Assumed to be failed
INVERTERS A-D
VITAL AC Loss of 1 DC Bus xgal AC Power supplied by two Vital o
PANELS A-D

SYSTEM BOUNDARIES:
Consists of Vital AC Panels and inverters, and DC Power (up to but not including DC
Buses 1 and 2).

ADDITIONAL ASSUMPTIONS:
Vital AC Inverters are dependent on switchgear ventilation fans, F-6-1A and F-44-1A
for long term cooling.

Alternate feed for each vital bus from opposite power division 1s not cred:ited.

Most components “fail safe” on loss of 120V vital AC. Only auto auxihary feedwater

initiation is critically dependent on 120V vital AC and modelled in the PSS.
CHANGES NOT UPDATED IN PSS:

Vital AC Panels C and D will receive supply power from either DC Bus 2A or MCC-12

following the addition of the new switchgear room.

Pressure interlocks, charging flow control and additional instrumen‘ation (AFW flow,
etc.) are now or will be powered by 120V Vital AC.
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ELANT: cY SUCCESS CRITERIA
it INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
REACTOR
PROTECTION All Transients/Trips, Generation of reactor tnp signal and
Smal' LOCA except insertion of control rods. None
LOSP a.4S80
{KEY COMPONENTS: LOSP, Statisn Biackout Insertion of reactor control rods. i
CONTROL RODS AND Operator initiated reactor tnp with _
DRIVES insertion of control rods upon failure Manually iniiate a Reactor Trp
ATWS g [ s energize buses 4 and 7.
of autr.natic trip signal. g
KPS LOGIC AND
SENSORS
MG SETS
REACTORSCRAM  ["5ySTEM BOUNDARIES:
BREAKERS

Electrical and mechanical pertions of RPS including logic and sensors,
control rods and drives, reactor scram breakers, and MG sets, as well as
AC power up to but not incliding buses 4 and 7. and DC power up to but
not including buses 1 and 2.

ADDITIONAL ASSUMPTIONS:
Generic data used to evaluate CY's RPS.

LOSP results in interruption of power to MG sets.

CHANGES NOT UPDATED IN PSS:

RPS modernization (PDCR 861) and RPS Phase Il
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ELANT:—CY SUCCESS CRITERIA
YSTEM: INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
SERVICE All Trips/Transients, 1 of 4 service water pumps il secondary Manually close valves to isolate
WATER and LOCAS except sice loads isolated secondary side loads. manually start
Loss of Service Water or additional pumps as required

2 of 4 service water pumps if secondary
side loads not isolated

{KEY COMPONENTS: Loss of Service Water NA - Assumed 1o be failed rhm!;zz:;:mﬁmw
(SW-V-281)

SERVICE WATER
PUMPS SYSTEM BOUNDARIES:
P-37-1A Service Water pumps to the service water headers. Also included are AC and DC power
P-37-1B (up to but not including MCC-5. EAC Buses 8 and 9, and DC Buses 1 and 2) and the
P-37-1C pumps’ start circuitry. Service water flow to individual heat exchangers (ie, RHR,
P-37-1D CCW, Diesel Generators) is modeled in the individual systems.

SERVICE WATER | ApDITIONAL ASSUMPTIONS:
VALVES

g\vlvv':;g;; Use of the fire pumps as a backup to service water was not considered except for loss

of service water as an mitiating event.

No credit for manual actions (pump start or valve closure) is taken, except for when
offsite power and EAC bus 8 (or 9) and DC Bus 1 {or 2) are unavailable.

Passive failures such as pipe rupture are not major contributors.
Orly one service water pump can be unavailable due fo maintenance at a given time.

The pre-trip full load configuration is assumed to be with three service water
running pumps.
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ELANT: cY
YSTEM:

SERVICE
WATER
(CONT.)

KEY COMPONENTS:

ADDITIONAL ASSUMPTIONS:

It is assumed that if either MOV 1 or 2 do not close, full service water flow will
continue to the secondary side. An equivalent faulted condition on SW-MOVs 3 and 4
or SW-AOVs 8 and S requires at least a double failure and is discounted on the

grounds that the failure probabilities are sufficiently smaller compared to a single
failure of MOV 1 or 2 to close. (This assumption is affected by recent Westinghouse
analysis).

Screen plugging is ot inodeled expucitly, but the common cause failure rate
data is assumed to implicitly account for plugging.

CHANGES NOT UPDATED IN PSS:

With the addition of the new switchgear room, SW pump D will be repowered from
AC Bus 11 and DC Bus 2A.

Service Water System flow analysis is being performed now to determine actual
flows required for different modes of operation. The number of SW pumps required
has been increased by one with or without isolation.

Modifications to SW MOVs 1 and 2 resu't in the valves closing automatically on a
SIAS.
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YSTEM:

COMPONENT
COOLING
WATER

FLANT: Cy

9 _

SUCCESS CRITERIA

INITIATOR

FUNCTIONAL REQUIREMENTS

OPERATOR ACTION

KEY COMPONENTS:

CCW PUMPS
P-13-1A
P-13-1B
P-13-1C

SERVICE WATER

VALVES
SW-MOV-3
SW-MOV-4

CCW HEAT
EXCHANGERS

All Transients/7rips,
LOCAs except LOSP

1 of 3 CCW pumps and 1 of 2 heat
exchangers supplying cooling to the RHR
anc the charging pump lube oil coolers.

Possible manua! alignment of heat
exchanger if other 1s unavarable and
isolation of non-essential inads f
necessary.

Same as above and successtul reopening
of SW-MOVs 3 and 4.

Manually reopen SW-MOVs 3 and 4
and restart CCW pumps.

SYSTEM BOUNDARIES:

CCW Pumps and heat exchangers, piping and valves. Also includes AC Power (up 1o but not including 4160V
AC Buses and MCC-5), DC Power (up 10 but not including Buses 1 and 2), and Service Water MOVs 3 and 4.

ADDITIONAL ASSUMPTIONS:

Thermal barrier cooling via CCW success criteria is found in RCP Seal Cooling Section.

CCW pumps P-13-1A and 1B are assumed to be the cperating pumps while CCW pump P-13-1C is on

standby. {More pumps/heat exchangers are required during the hottest summer month= and are desirable
for plant shutdown).

After LOSP, service water MOVs 3 and 4 have 10 be reopened by the operator in order 1o reestablish
service water cooling 1o the CCW heat exchangers. The CCW pumps have to be restarted manually

within 2 minutes to reestablish CCW flow.

Per AOP 3.2-10, service water can be used 1o coo! CCW components for loss of all CCW.

CHANGES NOT UPDATED IN PSS:

With the addition of the new switchgear room, CCW pump C will be repowered from 480V Bus 11 and DC

Bus 2A.

SW-MOVs 3 and 4 can now be closed from the control room for isotation during LOCA.
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ELANT: cY
YSTEM:

RCP SEAL
COOLING

SUCCESS CRITERIA

INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION

KEY COMPONENTS:

IMETERING PUMP
P-11-A

THERMAL BARRIER
RETURN VALVE
CC-FCV-608

IMETERING PUMP
ISUCTION VALVE
CH-AOV-278

SEE CHARGING
IAND CCW SECTIONS.

Start metering pump and/or algn
system o RWST, o necessary

Seal injection {1 of 2 chargng pumps O
metering pump) to all 4 RCP seals

or or
RCP Therma! Barrier cooling via CCW manual alignment of heat exchanger i
(1 of 3 CCW pumps and 1 of 2 heat ,
exchangers) through CC-FCV-608

All Tf&nSIPT‘YS/THDQ Ch(”Q?”Q

1s unavaiable,
manually reopen SW-MOVs 3 and 4

following LOSP

l\!‘\py

SYSTEM BOUNDARIES:
See Charging System and Component Cooling Water System Sections

Also includes metering pump, thermal barner return valve VvCT, Control Arr and

Semi-Vital AC

ADDITIONAL ASSUMPTIONS:

1t is assumed that if RCP seal integrity is lost, it is lost to all loops
failed RCP seal, but for extended loss of seal cooling assume all fail

Credit has been given for isolating 1

No credit is taken for using service air as a back-up 1o Control Air 1o keep FCV-608 open
The RCP thermal barrier return control valve will not close on high contaunment pressure

CHANGES NOT UPDATED IN PSS:
Two thermal barrier inlet valves have been added in senes These valves, CC-FCV-912 and 913 which
are powered by DC Buses 1 and 2 respectively, fail closed on a loss of ar or loss of DC power. A nitrogen
suppiy bottle has been added to reopen these valves and CC-FCV-608 on a loss of aw

A dedicated air bottie will be added to CH-AOV-278 1o keep it open on a loss of control air. Also the power
source for this AOV will be a 120V distribution pane! from MCC12 following 1889 outage

With the addition of the new switchgeas room, the metenng pump's power source wili be changed to DC Bus 2A
and AC Bus 11. Speed control during normal operation will be via Semi-Vital AC power, and 120V vital AC
power during Appendix R control from the remoi2 indication panel




FLANT: cY SUCCESS CRITERIA
S

YSTEM:
INSTRUMENT INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION

AIR Control air or service air supplies Manually cross tie service air 1o control
’ | os f Sen Y ater - .
(CONTROL/SERVICE 0SS 0f Semvice Water air needed for plant operation; bir ii needed and operate manual vaives 10
| : : .
AIR) flow cCoOmpressor cooiing using well water hiign well water to closed cooling water

KEY COMPONENTS: system i necessary

Loss of MCC-5 Service Air supplies air needed Manually cross tie service air to conirol
CONTROL AIR for plant operzton; compressor cooling air and align well water 10 awr
COMPRESSORS using well water compressors directly

C-3-1A

C-3-1B Loss of Offsite Power Control Air supplies air for plant operations;
ciosed cooling water system cools Re-establish service water cooling to

C-3-1C compressors ICC heat exchangers

SERVICE AIR
COMPRESSORS

SYSTEM BOUNDARIES:
C-2-1A Consists of the Control Air Compressors and the Service Air Compressors AC and

C-2-1B DC Power are also included (up to but not including MCC-5, 4160V AC Buses and
DC Buses 1 and 2)

REFER TOWELL
WATER SECTION For compressor cooling, refer to Well Water section and Tlosed Cooling Water
AND CLOSED Section

COOLING WATER

SECTION ADDITIONAL ASSUMPTIONS:

The availability of Instrument Air is oniy considered in those initiators where a
direct challenge or failure of the system exists (e.g., loss of MCC-5, loss of service
water) The frequency of other initiating events with control air failures and

service air fatlures i1s negligible

|
i
|
|
|
|
|

L. afed g xjpueddy
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LANT: CY SUCCESS CRITERIA
YSTEM:
CLOSED INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
COOLING 1 of 2 closed cooling water pumps
WATER Loss of Service Water providing cooling to the instrument air Manuai ahignment of weli water system.
COMPressors.
M | f U]
KEY COMPONENTS: | (o5 of MCC 5 NA - Assumed 1o be unavailable. repponys con et oo
CLOSED COOLING credited (See Well Water Section).
WATER PUMPS ' , Re-establish service water cooling to
P-79-1A Loss of Offsite Power 1 of 2 closed cooling pumps. CC heat exchangers.
P-79-1B
CLOSED COOLING
HEAT EXCHANGERS

SYSTEM BOUNDARIES:

Closed Cooling Water Pumps and Heat Exchangers, AC power (up
to but not including MCC-5).

——

ADDITIONAL ASSUMPTIONS:

Service Water Cooling is assumed available if service water flow to the
service water headers i1s proven successful (See Service Water System
Section) and the heat exchangers are not plugged. If Service Water i1s
unavailable, well water can be aligned for cooling (See Well Water Section).

CHANGES NOT UPDATED IN PSS:

The proposed use of fire hoses which connect to the SW system upstream of

SW-MOV-1 and 2 and directly cool the closed cooling heat exchangers is not
modeled.
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ELANT :*

SUCCESS CRITERIA

YSTEM:
WELL INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
WATER Loss of MCC-5 1 of 2 well water pumps supplying Manual alignment of several valves and
cooling 1o the service air COMPressors. start of well water pumps.
1 of 2 wel supply
|KEY COMPONENTS: Loss of Service Water oozung'::h: itssgl ':gfmg *a,::g Manual ahgnment of several valves and
L SR heat exchangers. start of well water pumps.
PUMPS LOSP NA - Assumed fo be failed.
P-3-1A
F-in SYSTEM BOUNDARIES:
WELL WATER AR Well Water Pumps, Air Compressor, and Valving. AC ard DC Power are also
included (up to but not including 4160V AC Buses 2 and 3, and DC Buses 1
COMPRESSOR
C-5-1A and 2).
WELL WATER VALVE | ADDITIONAL ASSUMPTIONS:
WW-FCV-1870

During a LOSP, the well water pumps and the well waier air compressor are
assumed failed since it requires the manual action of resetting the associated

lock-out relays.

The test interval for the well water pumps is assumed to be every 10 months.
This is based on the summer time interval when the well water pumps are used
to cool the closed cooling water heat exchangers (service water becomes too
warm to sufficiently cool the exchangers).

CHANGES NOT UPDATED IN PSS:

Recent modifications to well water system.
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IPLANT: CY SUCCESS CRITERIA

SYSTEM:

INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
FEEDLINE AND i
STEAML.NE MEW Line Break between Successiul! closure of MEW isolation MOV B;j‘mh?y break locaton and close the
ISOLATION the Feedstation and and the feedwater bypass valve o the steam pnecessary valves remotely via the

C()n!,’«]mmpn!_ generalor thai is affected by the break ontrol room within 40 min after break
NS

KEY COMPONENTS hﬂrw Line f}("‘;’}" between '!1“7"1\“y break locathon and close the
- 2 i AL ierlatinn We r - lnco
he Feedstation and the 4 of 4 MFW isolation MOVs must Close sertinent valves remotely via the
| t a Y
lontrol room within 40 min. after break

MAIN STEAM TRIP MFW Pumps

f ., - : -
VA[ \IFS Closure of the MSTV MFW isolation valve h""”?!"\.’ and solate faulted steam

steam generator by closing necessary valves

MS-TV-1211-1 SGIR and feed bypass valve on the faulted
generalor either from contro! room or locally

MS-TV-1211-2
MS T\/I 1:’1“" Clo e of V on the faulte { ’!(’I‘V!"“,' and isolate aulted

MS-TV-1211

CQlo- i s R - : ', " . o

steamtine Break Clansien of 3 e o ihe 3 vnka G henerator by closing necess
- ~

Upstream of NRVs osure of mer isolaton valve bither from control 1

FFED\NA'ER : Steamiine Break Closure of 4 of 4 MSTV: OR identify and 1solate feedwater 10 <
ISOLATION VALVES | pownstream of NRVs Closure of 3 of 4 MSTVs and with the failed MSTV

FW‘MOV“'? Closure of feedwater isolation valve and
FW-MOV-12 bypass valve on ifie loop with the failed MSTV

FW-MOV-13 SYSTEM BOUNDARIES:

FW-MOV-14 Consists of MSTVs and associated solenoid valves, NRVs
Valves. AC and DC power {up to but not inciuding MCC-5 and DC Buses 1 and 2), control air supply 1o

valves. automatic AFW initiation logic, 120 Vital AC, MSTV auto actuation logiC and SIAS actuation logiC

FEEDWATER BYPASS ase- 3o Mchitiad

VALVES
FW-HICV-1301-1
FW-HICV-1301-2
FW-HICV-1301-3
FW-HICV-1301-4

Feedwater Bypass

ADDITIONAL ASSUMPTIONS:

Isolation of both types of feedline breaks are totally manually operations which mus
Room. It is assumed no local operation of valves will be possible because the breaks wiil flood area around

1 be taken in the Control

valves and create a harch environment

Breaks between the NRV and MSTV are treated as hreaks downstream of the MSTV because of more stringent
NRVS success criteria

For a steamline break upstream of NRV, the faulted steamline must be isolated 1o prevent more than one SG

from blowing down (unanalyzed event)

vL eded Q xipuaddy
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LANT: CY

YSTEM:
FEEDLINE AND
STEAMLINE
ISOLATION
(CONTINUED)

KEY COMPONENTS:

ADDITIONAL ASSUMPTIONS:

For a steamline break downstream of NRV, no loca! recovery actions are possible after this type of break
because of the possibility of flooding and high temperatures in the area surrounding the break and vaives.

Follcwing a MFW line break between the feedstation and the feedpumps, alt 4 MFW isolation MOVs must
close and all 4 check valves between each feedwater bypass valve and tl.e feedwater must close. How ver,
only failures of the isolation MOVs are modeled because it is assumed that the unavailabilities of the ack
valves would be small in comparison to the MOVs.

The feedwater reguiating valves are not credited with isolating the main feedwater lines because of their
leakage.

MSTVs fail ciosed on a loss of control air. However, without auto-actuation the valves will require several
minutes 1o close. Since fast closure of valves is necessary for steamiine breaks, aute actuation is still
required when conirol air fails
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E.ANT: c’
YSTEM:
MAIN
FEEDWATER/
POWER
CONVERSION

o

SUCCESS CRITERIA

INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION

ICONDENSATE PUMPS
P-35-1A
P-35-1B

FEEDWATER

P-31-1A
P-31-1B

CONDENSER
TEAM RELIEF
ATHS:

TMOSPHERIC
STEAM DUMP VALVE

ISG VENT VALVES

TURBINE BYPASS
VALVES

IMAIN STEAM SAFETY
VALVES

IKEY COMPONENTS: [SemiVital AC

1 of 2 trains of main feedwater (one
MFW pump, one condensate pump)
delivering flow 1o 1 of 4 steam
generators.

None explicity modeled, although

ransient, Loss of DC control of SG levels is implied.

2, ATWS and Loss of

1 of 2 trains of main feedwater 1o 1 of 3

o0ss of MCC-5, Loss of
ol Air, Loss of
i-Vital AC

E‘?a‘““"e Breaks, unfaulted steam generators
Feedline Break and
steamline or feedline break is not in 2
iocation that disables MFW.
Total Loss of MFW, LOSP, | Recovery of 1 of 2 MFW trains to 1 of 4 Actions necessary 10 recover MFW

steam generators. within about 40 minutes.

SYSTEM BOUNDARIES:

Condenser, Condensate Pumps, Main Feedwater pumps to the Steam Generators.  Also
includes Semi-Vital AC (up to but not including panels), AC Power (up to but not
including 4160 V Buses and MCC-5), DC power (up to but not including Buses 1 and 2}
and MFW pump lube oil cooling via closed cooling water system (availability dependent
on success of system modeled in closed cooling water system section).

ADDITIONAL ASSUMPTIONS:

Steam relief is not considered because of the multiple paths including: steam dump
to the condenser, atmospheric steam dump, steam generator vent vaives and steam
generator safety rehef vaives.

Steamline breaks downstream of the NRVs or feedline breaks which occur inside
the Turbine Building are assumed to disable the MFW system due to the adverse
environment created by the break.
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ELANT: ’

YSTEM:

SUCCESS CRITERIA

'.

INITIATOR FUNCTIONAL REQUIREMENTS OPERATCR ACTION

AUXILIARY Unisolated RCP Seal Leak, _ -2 Manually open MOV 35 or iocal
FEEDWATER General Plant Transient, 1 of 2 AFW pump ftrains delivering flow manual control of bypass
Izt: ;o!e;: o:hl:;v,ALOSP, to 1 of 4 unfaulted steam generators. valves, if necessary.
Loss of Service V.Va!er
KEY COMPONENTS: | Loss of Control A, Same as above and focal manual on | Locally operate the steam admission
. operation
PS Station Biackout, Loss of of valves required. valves and feedwater bypass vales
AFW PUM MCC-5 and Total Loss 1o control feed flow and steam
P-32-1A of DC generator level.
Gy o Steamiine Breaks, 1 of 2 AFW pump trains delivering flow
Pz Main Feedline Break 10 1 of 3 unfaulted steam generators Manually open MOV 35 or local
and manual control of bypass
STEAM ADMISSION break is not in adverse localion 10 valves, if necessary.

VALVES
MS-PICV-1206A
MS-PICV-1206B

FEEDWATER BYPASS
FLOW CONTROL
VALVES
FW-HICV-1301-1
FW-HICV-1301-2
FW-HICV-1301-3
FW-HICV-1301-4

ALTERNATE

INJECTION PATH

VALVE
FW-MOV-35

DWST

disable AFW.

SYSTEM BOUNDARIES:
DWST to AFW pumps to steam generators, main steamiines, AC power (up to but not
including MCC-5 and 4160V Buses), Vital AC and DC power (up to but not including
Buses 1 and 2), and Control Air supply to valves.

ADDITIONAL ASSUMPTIONS:

Operator action to control steam generator level from the Control Room is not
modeled since it is a well practiced step.

A steamline break upsteam of the NRVs which occurs outside containment is assumed
to result in a loss of AFW due to the adverse environment created by the break and
the close approximation to the AFW equipment. This i1s also assumed for steamhne
breaks downstream of the NRVs and main feedline breaks just outside contanment.

f the steamline or feedline break occurs in the Turbine Buiiding, 1t i1s assumed
control air is rendered unavailable due to adverse environment. The ioss of control
air requires local control of AFW flow by the AFW pumps since the bypass valves
fail wide open and could overfill the steam generators.
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PLANT: CY .
SYSTEM: DDITIONAL ASSUMPTIONS:

ﬁgg&b&:?gn The motor driven AFW pump was not creditec since, at the time of study, it was
CONT.) never tested or maintained. Also, because of the large recirculation hine back
{ - to the DWST, there would be insufficient flow to the steam generators This
recirculation line is now isolated and no longer a diversion path

KEY COMPONENTS:
The ability to transfer water from the PWST to the DWST in the iong term

was presumed

Steam diversion path through MS-HICV-1201 to the atmosphere was
considered insignificant because the leakage IS SO small compared to the main

steam flow path

if AFW flow to only one steam generator could be established and the RCF for
that loop was not in op=ration, the remaining RCPs would be tripped and natural

circulation would be established

CHANGES NOT UPDATED IN PSS:

The charge of power supplies for AFW flow transmitter

Proposed changes to CD-LCV-1371A to prevent draining of DWST on loss
of air.

AFW success criteria will be changed in the next update

x|puaddy
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YSTEM:
STEAM
GENERATOR
COOLING

F’LANT: cY
S

CUCCESS CRITERIA

INITIATOR

FUNCTIONAL REQUIREMENTS

OPERATOR ACTION

REFERTO

i MFW AND AFW

SECTIONS

Small LOCA

Loss of DC Bus 1
Consequential Small
LOCA

{1 of 2 main feed trains or 1 of 2 auxihary
teedwater pumps delivering flow 1o 1 of 4

steam Q(;n(;( ators

Manually open MOV -25  bypass
valves fail to open for AFW use

KEY COMPONENTS:

SGTR
Consequential SGTR

Same as above except delivering flow 1o

1 of 3 steam generators

Manual alignment of MOV-35
necessary

SYSTEM BOUNDARIES:

See MFW and AFW Sections

ADDITIONAL ASSUMPTIONS:

The flow from MFW and AFW must pass through the common bypass line valves
because of auto closure of the feedwater isolation vaives on an Sl signal

See MFW and AFW Sections
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LANT: CY
YSTEM:

SAFETY
INJECTION
ACTUATION

SUCCESS CRITERIA

INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION

|KEY COMPONENTS:

PRESSURIZER

PRESSURE

TRANSMITTERS:
PT-401-1
PT-401-2
PT-401-3

CONTAINMENT

PRESSURE

TRANSMITTERS:
PS-1816-1A
PS-1816-2A
PS-1816-3A
PS-1816-1B
PS-1816-2B
PS-1816-3B

RELAY COILS
4A AND 4B

Actuation of the 4A or 4B relay coils
All LOCAs which requires operation of any 2 of Nome
3 low pressurizer pressure Sensors
or 2 of 3 high containment pressure
sensors on either of 2 trains.

SGTR Actuation of the 4A or 4B relay coils
which requires operation of any 2 of None
3 low pressurizer pressure Sensors.

[W—

SYSTEM BOUNDARIES:
Pressurizer Pressure Sensors, High Containment Pressure Sensors, Relay Coils 4A
and 4B, and DC Power (up to but not including Buses 1 and 2).

ADDITIONAL ASSUMPTIONS:

Manual! initiation of S was not considered.

The Vital AC System (including inverters) is not modeled because the failure
of a train results in a fai-safe position.

CHANGES NCT UPDATED IN PSS:

The six containment pressure transmitters are being replaced by four transmitters.
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ELANI*

SUCCESS CRITERIA

YSTEM:

CHARGING INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
SYSTEM Small Break LOCA 1 of 2 charging pumps taking Suction Backup valve operation, load pump
(CVCS) Unisolated RCP Seal Leak | from RWST and delivering flow to Loop 2 on emergency bus if LOSP.

Consequential Small LOCA | cold leg.
] {Injection Phase)
KEY COMPONENTS: Medivm/Small LOCA Same as above for high pressure recirc. :
PLUMPS Consequential Small LOCA | phase except charging pumps take suction Same as above

P-18-1A (Recirculation Phase) from RHR system.

P.18-1B Same as above taking suction from RWST

SGTR -OR - Same as above
= (High Pressure Injection} | success of HPGI (see HPSI Section).
SYSTEM BOUNDARIES:

VS RWST, chargi s to ! 2 Cold Leg. Also includes AC P -
ALVES , charging pumps to Loop 2 Cold Leg. Also includes ower (up to bui not
BA-MOV-372 including 4160V AC buses and MCC-5), and DC Power (up to but not including Buses1
BA-MOV.32 and 2) and SIAS logic related to the charging system. Also includes Semi-Vital AC,

: ' Contro! Air, and Component Cooling Water which are developed in system spacific

CT ISOLATION R —

':IIALVE
CH-MOV-257 ADDITIONAL ASSUMPTIONS:
Sump recirculation using charging system (via MOV33A and B) will reman an
AIN AND AUX. alternative to the HPS! recirculation ahgnment
UBE OIL PUMPS
Component Cooling Water or the fan coolers are required for cooling the charging
TDOWN ISOLATION puUmpSs. :

ALVES

LD-MOV-200 Isolation of the letdown line is also required for charging system success during

LD-AOV-230 LOCA or feed and bleed cooling.

VCT isolation valve CH-MOV-257 must close to prevent charging pump cavitation.




ELANT: cY

YSTEM: ADDITIONAL ASSUMPTIONS:

CHARGING Alternate injection paths tor charging were not credted. Injection via
SYSTEM CH-MOV-290 into Loop 4 hot leg was nct credited because this valve is
{CVCS) disabled. Use of the reactor fill ines was not credited because at the

CONTINUED time the EOPs did not address this path. Since the PSS compietion, this

ath has been added to the EOPs

KEY COMPONENTS: |

CHANGES NOT UPDATED IN PSS:

VCT isolation valve CH-MOV-257B is being added in senes with CH-MOV-257.
It wiii be powered from MCC-12. Also, MOVs 32 and 373 will both open on
SIAS or low-low VCT level (urder PA 88-027).

RWST suction valve BA-MOV-372 will now be powered by MCC-12 and charging
pump P-18-A will be powered by DC Bus 2A with the addition of the new switchgear

room.

New flow ontrollers for FCV-110 and 110A are not currently modeled.

Charging pump trip on SIAS is not currently modeled in PSS, and as it is a
temporary fix, will not be modeled.

2z 9bedq Q xipuaddy




€2 ofed g xipuaddy

®

IPLANT: CY
ISYSTEM:

LOW PRESSURE
SAFETY
INJECTION

SUCCESS CRITERIA

INITIATOR

FUNCTIONAL REQUIREMENTS

OPERATOR ACTION

Large LOCA

1t of 2 LPSI pumps injecting water into

the RCS via 1 of 2 core deluge knes

following a successful SIAS

RWST

LPSI PUMPS
P-92-A
P-92-B

CORE DELUGE
VALVES
SI-MOV-871A
SI-MOV-871B

CHECK VALVE
CVv-103

KEY COMPONENTS:

SYSTEM BOUNDARIES:

RWST to LPSI pumps to core deluge iines
but not including EAC Buses 8 and 9, MCC5, and DC Buses 1 and 2} and Safety

‘njection actuatior logic related to the LPS! system

Also consists of AC and DC power (up t

J

ADDITIONAL ASSUMPTIONS:

PAB ventilation is not required for successful operation of LPSI

A mission time of 24 hours is conservatively assumed even though these pumps run for only a couple cf
hours at most in the injection phase

Check valve CV-103 is assumed 1o be tested every third refueling based on CY in-service inspection

practices

CHANGES NOT UPDATED IN PSS

LPS! pump A control power will be changed 10 DC BUS

are completed

2A when the modifications to the new switchgear room
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ELA"P cy SUCCESS CRITERIA
YSTEM:
T o
HIGH PRESSURE INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
SAFETY Medium and Small LOCAs.{ 1 of 2 HPSI pumps delivering flow 1o 3 of
INJECTION All Transients and Trips 3 unfaulted injection lines _—
except loss of Both DC or
Buses, SGTR. 2 of 2 HPSI pumps delivering flow to 2 of
IKEY COMPONENTS: 3 unfaulted lines.
RWST Loss of Both DC Buses NA - Assumed to be failed.
HIGH PRESSURE
SAFETY INJECTION | SYSTEM BOUNDARIES:
PL;&PS " RWST to HPSI pumps to cold injection lines. Also consists of AC and DC power {up to
P11 2:18 but not including EAC Buses 8 and 9, DC Buses 1 and 2 and MCC5 ). SIAS logic

HPSI DISCHARGE
VALVES
SI-MOV-861A
SI-MOV-861B
SI-MOV-861C
SI-MOV-861D

related to the HPSI system is also included.

ADDITIONAL ASSUMPTIONS:

PAB ventilation is not required for successful operation of HPSI.

MOV-24 is locked open and (undetected) mispositioning is of negligible probability.

The success criteria is tased on the assumption that a LOCA has occurred in one of the cold legs, so
only three unfaulied injection paths are potentially available.

The same success criteria is used for both small and medium break LOCAs. This is conservative since flow

requirements are much less stringent for smaller breaks.

CHANGES NOT UPDATED IN PSS:

Control Power for HPSI pump A will be from DC Bus 2A in the new switchgear room. Manuai valves
854A and B are being changed to normally open motor operated valves receiving power from MCC-12 and

MCC-5 respectively.




poer &

PRIMARY

SUCCESS CRITERIA

INITIATOR

FUNCTIONAL REQUIREMENTS

OPERATOR ACTION

but not including paneis).

SYSTEM BOUNDARIES:

Pressurizer PORVs and associated block valves, DC power (up to but not including
Buses 1 and 2), AC power (up to but not including MCC-5) and Semi-Vital AC (up to
Also included are Pressurizer Pressure channels and DC
power (up to but not including Buses 1 and 2) and Vital AC (see Vital AC Section).

PRESSURE —A—l?iam Transients 1 of 2 pressurizer PORVs (and associated
RELIEF and Trips bloc: vaive) open 1o provide bleed path for | Manually open PORVs from the Controi
the prmary system when charging < the Room within 35 mmnutes from the
: feed source, and 2 of 2 PORVs and block start of ransie.t
KEYWTS. valves open when HPSI is the feed source
PORVS ATWS Pressunzer Rebef via 1 of 2 PORVs (and
A » associated block valve) opening Nore
<y N T e e
2 signais
! Consequential Small Closure of stuck open PORYV or the Manual operahon 1o close PORY
BLOCK VALVES LOCA due 1o stuck associated biock valve or block valve
PR-MOV-567 open PORV
PR-MOV-569

ADDITIONAL ASSUMPTIONS:

PORVs are assumed not to t= dependenrt on the conta'nment ar system Air is
supplied by an accumuiator systesn sized to supply enough air for at least 25 PORV
open/close cycies at 85 psig awr pressure and 30 psia containment pressure.  Once
this air is depieted, long-term cooling via the LTOPs s conssered

The 35 minutes is a conservative value based on the assumption of reactor rip on
low steam generator level
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SUCCESS CRITERIA

TO CHARGING,

PRESSURE
LIEF SECTIONS

INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
All Transients and 1 of 2 PORVs with associated block valve Manually opon PORVs from the Control
Trips with feed delivered from 1 of 2 charging Room within 35 munutes from the
pumps taking suction from the RWST and start of the wransients.

mjecting mio Loop 2

or
2 of 2 PORVs with both biock valves with
feed defiverad from 1 of 2 HPS! pumps
taking suction from the RWST and mecting
through 2 of 3 mection paths.

CYSTEM BOUNDARIES:
Refer to Charging, HPSI and Prmary Pressure Rehef Sections.

ADDITIONAL ASSUMPTIONS:

The success criteria for bieed and feed using the HPSI system is based on the

HPSI system success critenia for medium-break LOCA where one loop is assumed

unavailable

Refer to Chargmng, HFSIi and Primary Pressure Rehef Sections for other assumptions.

The 35 minutes is a conservative value based on the assumption of reactor trip

on low steam generator level With greater SG water inventory at the time of
trip, this time can pe extencded 10 or more minutes.

Feed and bieed using HPSI could succeed with only one PORV if action is taken
much earlier than 35 minutes.
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PLANT: CY

SYSTEM: - :
‘ INITIATOR i | OPERATOR ACTION
HIGH/LOW
PRESSURE Lame LOCA
REC!RCULATION (Low Pressure Recirc.)

of 2 RHR pumps talung suchon from { walls alien and start pump
B 3 3 ‘

-»---—4r -

containment sump and operabon of 1 of operate valves

R heat! exchangers

1 of 2 RHA pumps takung suchon ror eahgn pumps and valves

e

KEY COMPONENTS: | Medum/Smail LOCA
Cons tiai Small LOCA|

. g gty
P-14-1A (Mg ssure H )

P-14-1B

contammen! sump 1 of 2 S haat

exchanQers and 1 of 2 iow paths o ¥
chargmg syslem and
RCS break is not of adverse size and

S —

SCaton

RHR SUMP SUCTION SYSTEM BOUNDARIES:
oy Sump. RHN pumps, RHR to charging valves. Also includes AC Power (up to but not
inch:2ing MCC5 and EAC Buses 8 and 9), DC ower (up to but not including Buses 1
and 2). Service water valving and PAB ventiatcn

RH-MOV-22
RH-V-808A

SERVICE WATER
g e ADDITIONAL ASSUMPTIONS:
SW-MOV-5
SW-MOV-6 During low pressure recircuiation, given Success of LPSI the core deluge valves are assumed 10 be available
{open)
RHR TO CHARGING
VALVES For high pressure reciwcuiahon, successful charging op :ration is 3iso requwed {see charging sechon)
CH-MOV-33A
CH-MOV-33B If 2 medium or small LOCA occurs in the loop 2 coid leg or connecting pipng or the charging line downstream |
of the isolation check vaive and be of sufficient size 1o degrade charging flow but not depressurze the systen
RHR HEAT -'"Qh pressure recirculaton woulid fad
EXCHANGERS
Normatly for modes 5 and 6 RHR heat exchanger cooling is by CCW, but dunng 3 LIX A sernmce waler ¢
RHR TOHPSI VALVES supplied airectly 1o the exchangers
SI-MOV-24

RH-MOV-874 Following a smali/medium LOCA. valve BA-MOV-373 (BA-MOV-3Z) which was opened for the injection

phase must be closeg during the recirculation phase 10 prevent system fadure

Due 1o lack of analysis supporting that the RHR pumps can operale successfully without ventiation
(m"m it was H‘Q'w')mﬂd tha? the PHQ puUmps ame i‘_“){)"v('[‘?ﬂf‘\? on ;‘ﬁ[l ventiation ' urrent 2natvsis s ?"“'7‘()
pefformad which might change this assumphon
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ELANT: CcY
YSTEM:
HIGH/LOW
PRESSURE
RECIRCULATION
(CONT.)

KEY COMPONENTS:

ADDITIONAL ASSUMPTIONS:

CHANGES PARTIALLY UPDATED IN PSS

The PSS report has not been updated and therefore still distinguishes between “low” and “high”
pressure recirculation. Since the priblication of the raport n 1986, significant changes have been
made 1o ES-1.3 Transiar 1o RHR Recirculation and ET-1.4 Transfer 1o Two Path Recirculation in
the EOPs. Containment sump recirculation via the HPSI system (closing Si-MOV-24 and opening
RH-MOV-874); has been credited and reflected in the core melt freguency caiculation. Afier the
1989 refueling outage, this path will no longer be used

CHANGES NOT UPDATED IN PSS:

As a result of the new swilchgear room, RHR pump P-14-1B will be repowered from 480V Bus 11 and
DC Bus 2A. BA-MOV-373 will be repowered from MCC-12

As part of the long term ECCS modifications, a crosshe was instalied between RHR and the HPSI system
Thus during sump recirculation, the RHR pump can take suction from the sump and feed the suction of the
HPSI pump for high pressure recirculation. Manual valves SI-V-854 A and B were replace with MOVs
SI-MOVs 901, 902, 903, and 904 were installed. One train of new vaives will be powered from MCC-5
the other from MCC-12




PLANT: CV SUCCESS CRITERIA
SYSTEM:

INITIATOR FUNCTIONAL REQUIREMENTS
TWO PATH

RECIRCULATION

Supply 50 g
vecsel

through 1t

IKEY COMPONENTS:

— A...._.._.‘..........._...‘_qL.M- gt

RHR-TO-CHARGING

PUMP SUCTION

VALVES
RH-MOV-33A
RH-MOV-338

AWST SUCTION SYSTEM BOUNDARIES:

VALVE

BA-MQV-373 Valving from RHR to Charging System io the Reactor Vessel
~ = 5

but not including MCC-5)

VCT ISOLATION

VALVE
CH-MOV-257 ADDITIONAL ASSUMPTIONS:

The charging pumps are tripped during this mode of operation

CH-MOV-257 or CH-CV-260 must be closed to prevent backflow i~.to the
vCT

CHANGES NOT UPDATED IN PSS

As noted under HIGHTLOW PRESSURE RECIRCULATION, sigmficant procedural

changes have been made which are not currently modeled n the PSS

[
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ANT: CY SUCCESS CRITERIA
YSTEM:
INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
v Large/Medium 2 ot 2 LPSI ' f 2 fir
pump trans or ' O B
SPRAY LOCA s it - aeld - See mdvidual system sectons
2 of 2 RHR pump wrans.
ms. §MLOCA.3I 1 of 2 LPSI pump trans ur 1 of 2 fire
° | Transients and Trips pump trans - and - See Above
REFERTO (pre-core melt} 1 of 2 RHR pump trains
LPSI AND " Small LOCA, al i of 2 fire pumds discharging flow Trough | Manyally start pumps and open valve
LPR (RHR) SYSTEM other Transients RH -MOV-31 1o the containment spray .
Station Blackout Successful operation of the desel drven Start fwe pump and open RH-MOV 31
CONTAINMENT i fire pump and opening of RH-MOV-31
SPRAY INJECTION SYSTEM BOUNDARIES:
V:HVES 34 See Low Pressure Safety Injection System and Low Pressure Recwculation (RHR) Systems Sechions.
RH-MOV-23 Also includes Fire pumps and valving 1o contanment spray header and valing from RHR and LPS! o
Containment spray header
DIESEL DRIVEN FIRE | ADDITIONAL ASSUMPTIONS:
PUMP i the core deluge vaives are open crealing a diversion path o the spray both LPSI pumps and bhoth BHR pumps are
| MOTOR DRIVEN FIRE Durning transients, LPSI s assumed to be needed for contamment spray = the nmal phase o prowde waterfor the
| PUMP containment sump  Although, there are some transients where the acodent scenano provides water isel
‘ P-4-1A Short-term use of fire protection system for contamment spray wili not cause a2 sigrficant boron difuton concarn
f FIRE PUMP TO {pre-core meit} For post core metpost reactor vessel falure 2 re.crificaiity condiion 1= not possible. hence
v’ CONTAINMENT there are no constramis on usng river waer for spray as a last resort
g mm In casa of LOSP, the slecinc driven fire pump s assumed to be falled since the pump start s blocked by lockout ralays
o
}; RH-MOV-31 CHANGES NOT UPDATED IN PSS:
[ =] As a result of the Long Term ECCS Medifications which allow using HPSI for recrcuiation. and single faiwe concems,
‘ containmen! spray via L PSVYRHR may no longer be used concurrently  Also, recent procedural changes allow use of
®
j
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OPERATOR

ACTION

- -
AN R p——— "
A ansyent [

and LOCAs except

of Service Water

]
4
1

i

!

|

]
-

IKEY COMPONENTS:

CAR FANS
f
1S
F

T ’ 8 € !
o3l LOSS O Oryis

Water

!
!
i
i

]
!

SYSTEM BOUNDARIES
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CONTAINMENT
HEAT REMOVAL

SUCCESS CRITERIA

INITIATOR

FUNCTIONAL REQUIREMENTS

OPERATCR ACTION

All Transients/Trins
ad L OCAs

{KEY COMPONENTS:

REFERTO
CAR FANS
AND
CONTAINMENT
SPRAY
SYSTEM
SECTIONS

CAR Fans or Containment Spray

See individual system sections

SYSTEM BOUNDARIES:

See CAR Fans and Containmert Spray Sections

ADDITIONAL ASSUMPTIONS:
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LANT: CY SUCCESS CRITERIA
: INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
bgaessumznnon — ik e e wm aos | vty wiisse ans conpat
- RACP and associated valves cooidown and depressunzanon
or
EY COMPONENTS: Via auxhiary pressunzer spray which requires
1 of 2 charging pumps and associated valves
PORVS or
PR-AQV-568 Via opering of 1 of 2 PORVS and assocated
PR-AOV-570 e
Consequential Smat! .
Opening of 1 of 2 PORVS and assocated Manually intiate and controi
BLOCK VALVES L(I:Ate“t::f:)? seal block vatve cooldown and depressurizaton
PR-MOV-567
PR-MOV-569
PRESSURIZER
SPRAY VALVES SYSTEM BOUNDARIES:
PR-AQV-573
PR-AOV-574 PORVs, Block Valves, Pressurizer Spray Valves, Auxiiary Spray Valves, AC power (up to but not including
MCC-5 anc 4160V Buses}, DC power (up to but not including DC Bus 1 and 2), Semi Vital AC ‘up 10 but
not including the paneis), Charging System (if available for lngh pressure injection, assume successhul
VALVE
CH-MOV-298

ADDITIONAL ASSUMPTIONS:
See Pressurizer Rehef Section

CHANGES NOT UPDATED IN PSS:

Because of Appendix B concerns, power has been removed from CH-MOV-298
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PLANT: CY

SYSTEM:
EMERGENCY
BORATION

SUCCEé! JRITERIA

INITIATOR FUNCTIONAL REQUIREMENTS | OPERATOR ACTION

Clow from 1 of 2 boric acd pumps delyored Manually operate valves and start borc
ATWS

10 the chargng sysiem with 1 of 2 chargng acid pumps; isolate VCT

pumps njeching into Loop 2 i Align RWST to chargng suchon
i

KEY COMPONENTS:

BORIC ACID PUMPS
P-9-1A
P-9-18

BORIC ACID MIX
TANK VALVES
BA-MOV-366
BA-V-369

d——— - ————————

SYSTEM BOUNDARIES:

Consists of Boric Acd Pumps. the Boric Acid Mix Tank and associated valving AC

power is also included (up to but not including MCC-5 and 4160V AC Buses). he

Charging System porhon of Emergency Boration IS addressed n the Charging Section

ADDITIONAL ASSUMFTIONS:
No credit 1S taken for the gravity fill hne
Failure of the boric acid mMix tank was assumed fo be neghaible  Alarms signa the
operator that the solution level of the tank 1S low or that the temperature is 100
high or too low. The temperaiure of the solution prevents boron precipation The
boric acid mMix tank 1s also involved in a weekly te<t ¥ the mixer was 1o f31

this failure would be discovered dunng the test
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ANT™LY
YSTEM:

SUC(;& CRITERIA

@

TURBINE INITIATOR FUNTZTI/ONAL REQUIREMENTS OPERATOR ACTION
TYRIP Closure of ali turbine stop valves or Manually tnp the turbine foliowing
ATWS closure of 4 of 4 MSTVs reactor inip signal mndicator
IKEY COMPONENTS:
TURBINE STOP
VALVES
MSTVS

SYSTEM BOUNDARIES:

Turbine Stop Valves, MSTVs, DC power (up to but not including Buses 1 and 2)

ADDITIONAL ASSUMPTIONS:

A loss of DC Bus 1 makes it impossible to inp turbine automatically or
manually from the Control Room, because the tripping circust 1s fed from

Battery "A”

A loss of DC Bus 1 dees trip *he MSIVs closed, stopping the steam
supply to the turbine.




ANT: g . l

E’ SUCCESS CRITERIA
YSTEM:

PRIMARY LOOP INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION

ISOLATION
VALVES SGTR Hot ieg and coid leg loop solation valves Manually tnp RCP on affected loop and
Consequential SGTR on affected loop both ciose. close valves.

pcev COMPONENTS:
LOOP ISOLATION

VALVES
RC-MOV-526

RC-MOV-537 SYSTEM BOUNDARIES:
RC-MOV-538

RC-MOV-546 Loop Isoiation Vaives and AC Power {up to but not including MCC-5).
RC-MOV-501
RC-MOV-512

RC-MOV-524

peecteipans ADDITIONAL ASSUMPTIONS:

Loop isolation valves are used following a SGTR for the following conditions
A SRV stuck open in the faulted SG
RCS depressurnization capabsiity is lost
Core Melt has occurred.
CHANGES NOT UPDATED iN PSS:

Primary to secondary p-essure difference must be less than 400 psig

L8 9beqd g x|puaddy
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ELA“T: cYy SYSTEM OPERATOR RECOVERY ACTION
YSTEM:
INTERFACING LPSVCore Deluge Following a SIS at high RCS pressure opening both CD MOVs) operators attempt
to remotely reciose the MOVs it LOCA owutside containment occurs (within
SYSTEMS LOCA approximately 15 minutes).
EQUIPMENT Following a SIS at high RCS pressure {opeming ail four Si MOVs) operators atiempt
HPSI io remotely reclose the MOVs if 2 LOCA outside containment occurs {within
EY COMPONENTS: approximately 30 minutes). Note that this is credited even though responses to a
LOCA Outside Containment (ECA-1.2) do not specifically include action to verify
SI-MOV-871B - Given 3 piping faflure or orifice rupture outside containment and auto ogic fails
SI-CV-872A to close MOV-200 and/or AOV-230, operators are credited with aftempting 1o
Si-CV-872B remotely reclose these valves (within apprommately 30 minutes) Given that
remote cperation fails, credit is given for attempting to manually close vaives
{within approximaiely one hour).
SI-MOV-861A R in the uniikely event that MOVs 803 and 781 were I fail open catastrophicaily
Si-MOv-8618B with MOVs 804 and 780 in an open position, operators are credited with attempting
Si-MOV-861C to remotely reclose the latter.
SIMOV-861D  ["ADDITIONAL ASSUMPTIONS:
SI-CV-862A The potential frequency of an Interfacing Systems LOCA in the charging system is negligible
I-CV-8628B
gl-gv-£20 HPSI, LPSIICD. RHR and letdown MOVs can close substantially if not completely against different pressure.
SI-CvV-862D LPSI piping cannct withstand the thermat or pressure stresses induced by RCS flow upstream of the
SI-CV-856A outhoard check valves.
SI-Cv-8568B
LPSKCD and HPSi MOVs are inaccessible for iocal manual operation.
RH-MOV-803 Local manual operation of valve V-221 will not be possibie given a pipe rupture outside containmen?.
RH-MOV-804
RH-MOV-780 if ail three fiow control vaives in the letdown line were opened, overpressurization will be prevented
RH-MOV-781 by relief valves RV-205 and RV-252.
CHANGES NOT UPDATED IN PSS:
LD-MOV-200 Credit for closure of SI-MOV-873 not taken.
LD-TV-230
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ANT: CY

E DETECTION

SUPPRESSION

SUCCESS CR:TERIA

EY COMPONENTS:

E?mm
AINMENT BUILDING

INITIATOR FUNCTIONAL REQUIREMENTS OPERATOR ACTION
All Fires Detection/Suppressio” System suppresses | Detect and suppress fire as required.
fire before extensive equipment damage
occurs.

SYSTEM BOUNDARIES:

Ali Fire Detection and Suppression Systems, including autnmatically initiated,
manually initiated and portable fire extinguishers in the areas listed.

ADDITIONAL ASSUMPTIONS:

Damage caused by fires to control circuits causing spurious equipment operation
defeats the intended system function.

Fires which cause a failure of the RPS result in a reactor tnip.

The roving fire patrol which inspects each assigned area once every 20 minutes s
credited with delection but not suppression of a fire.

Fire detecticn considers plant personnel who occupy an area, roving fire patro,
early wamning area smoke detectors and rate of rise heat deteciors. In event early
heat detection fails, the fire is generally assumed to grow in size.




ADDITIONAL FIRE ASSUMPTIONS

if a fire is discovered early by personnel or area smoke detectors, then portable
extinguishers are credited for early suppression. Sprinklers are also credited for
early suppression If they are located close to eguipment.

If the fire is not detected or suppressed early, then manual hose stations are
credited as being used for late suppression.

Vertical propagation to cable trays is assumed unless detectiun and suppression are
early.

An unsuppressed equipment fire would cause a loss of all unprotected or adjacent
components within an area.

CONTROL ROOM

Credited detection/suppression systems include: smoke detectors, operators,
portable extinguishers and Halon system.

If a fire In any one of the zones or sections is detected early and suppressed within
3 minutes, only minimum damage and a reactor trip is assumed.

In the event that the fire is not rapidly extinguished the entire zone and its contents
are considered lost.

Propagation to adjacent zones is not expected 10 take place until approximately 15
minutes after the fire starts.

Late detection and suppression are credited because of time invoived for spread and
the availability of additional extinguishers in Service Building.

CABLE SPREADING AREA

Credited detection/suppression systems include: smoke detectors, operators and
fire patrol detection, sprinklers, portable extinguishers, and hose station.

Fire is assumed to start in any one of the cable trays.

It the fire is suppressed early by the automatic sprinkler system or portable
extinguishers then minimi.!| damage to the affected cable tray and a reactor
trip are assumed.
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ADDITIONAL FIRE ASSUMPTIONS (CONTINUED)

CABLE SPREADING AREA (CONTINUED)

Smoke detectors are credited for early detection

Fires not detected/suppressed early are assumed 10 result in loss of entire
affected zone.

Credit is given for late detection by control room operators and the fire patrol.
Late suppression via the hose station is credited

A failure of late detection or suppression equates 10 a total room loss and damage
to all cables within,

SWITCHGEAR ROOM

Credited detaction/suppression systems include: smoke detectors, fire watch,
Halon system, and hose station.

Fire is assumed to start in the following aquipment groupings: 4160V and 480V
buses, MCC-56, MCC-6, transformers, DC batteries, battery chargers, Vital AC
inverters or RPS MG sets.

It fire is detected by smoke detectors or humans and suppressed early by portable
extinguishers or automatic halon system, then only the affected component within
the equipment grouping is damaged.

No credit is given for human detection or suppression via portable extinguishers
in case of transformer oil fires. Since this analysis, the oil filled transformers
have been replaced by dry ones. This change has not been updated.

If early detection/suppression ‘ail, fire is assumed to spread to adjacent
components within the same equipment groupings.

If late detection by the operators and late suppression via the hose station fail,
fire is assumed to spread to overhead cables resulting in loss of the total room.
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ADDITIONAL FIRE ASSUMPTIONS (CONTINUED)

CONTAINMENT CABLE VAULT

Credited detection/suppression systems include. smoke detectors, portable
extinguishers, automatic CO , system, fire patrol, and hose station.

Fire zones are defined as cable trays which run from the duct bank side to
containment side of the vaull.

I the fire is detected early by smoke detectors and suppressed early by portable
extinguishers or automatic CO , system, damage to just oné side of the zone Is
expected.

Fires that are not suppressed early are assumed to damage the entire affected
20ne.

Credit is given for late detection by the fire patrol and late suppression
by using the hose stations.

A failure of late detection or suppression implies total loss of all cables in

. the vaull.

PRIMARY AUXILIARY BUILDING

Credited detection/suppression systems include: smoke detectors, test or
maintenance personnel, fire patrol, portable extinguishers, hose staticns,
and sprinklers.

Fire is assumed to start in one of the following equipment groupings: electric
motor driven pumps, MCC-8, waste control panel or area where flammable liquids
are stored.

it fire is detected early by smoke detectors, fire patrol, or maintenance personnel
and suppressed early by portable extinguishers or auto sprinkler system, then
minimum PAB darmnage and loss of affected component is expected.

No credit is given to human detection of fires involving large qualities of flammable
liquid.
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ADDITIONAL FIRE ASSUMPTIONS (CONTINUED)

PRIMATY AUXILIARY BUILDING (CONTINUED)

Lale suppression by hose stations 18 credited only if the fire is not expected to
propagate to overhead cables

iate suppression results in total loss of the room

No fires are assumed for RHR pumps since they are not usually running when the
plant 1s at powetr

TURBINE BUILDING

Creoited fire detection/suppression systems include: heat detection, plant

personnel cetection, portable extinguishers, sprinkiers, and hose stations

A Turbine Building fire is assumed to start in either the SG feedwater pumps,
turbine oil reservoir or closed cooling water pumps

Feeadwater Pumps
A ps

It cetected by plant personnel and suppressed Dy portable extinguishers or

avtomatic eprinkier system early, a reactor trip with a partial loss of
feedwater I1s expected

It late detection by Control Room operators and late suppression by using
hose stations fails, a non-recoverable loss of instrument air and a total 1088
of main feedwater is assumed

Turbine Oil Reservolr

Early detection is credited to both area heat detectors and personnel who
are present when the fire starts

If early detection or early oparation of sprinkler system fails, hose stations
are cregited with late suppression before the fire has a chance to spread
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. ADDITIONAL FIRE ASSUMPTIONS (CONTINUED)

TURBINE BUILDING (CONTINUED)

Closed Cooling Water Pumps

Closed cooling water pump fires are considered to be negligible

The frequency of losing Instrument air due to other causes are larger
contributors than the freguency due 1o fires

SCREENWELL PUMPHOUSE

Due to the early fire warning capability, the low combustible fire loading
and the available fire protection features, the contribution of a pumphouse
fire 1o the total core melt frequency is negligible

DIESEL GENERATOR BUILDING

The diesel generators are not operating during normal plant operation and
fire is assumed to start during periodic testing of the units

It the fire is detected early by smoke detectors or humans in the area and
suppressed early by the auto sprinkier system or hose station, it is assumed
that the diesel generator is lost but will not a‘fect plant operation

CHANGES NOT UPDATED IN PSS!
Removal of the PCB oll-filled transformers from the old switchgear rooom
Modifications to the halon suppression system in the old switchgear room
New switchgear building

Other Appendix R mods since September 1986
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