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- AMERICAN ELECTRIC POWER SERVICE CORP. DATE, BY * CcK
1 RIVERSIDE PLAZA COMPANY. G.0.
COLUMBUS, OHIO JLANT
I UA VE_FUNCTIONAL D SSESSM
, SUBJECT. :
A, Statement of Purpose apnd Executive Summa
See page 4/5
B. S tions
See Appendix A
N c. An sis y
Qualitative Evaluation given in Appendices A and B
D. Ve catio

The evaluation was done based on U2 FSAR. The reviewer checked Unit
1 FSAR for comsistency. WCAP 11902 and its supplement, RIP License
Report, WCAP 12135, RTP Engineering Report, WCAP’s 12078 and 12901
Input and Output Data, and Unit 2 cycle 8 RTSR were- also used as a
basis for reviewing the evaluations. Plant annunciator response
procedures were used to review possible and probable alarms.
Discussions with NED personnel especially I&C personnel resolved
various issues such as which alarms were independent of the new
digital equipment. Where the reviewer felt it was appropriate or
necessary, changes to the evaluation were proposed and resolved with
the evaluator. ’

gesuLts v
See Appendix A . . -

Discussion o esults
See Appendix A

geferences N A

See Appendix A
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JECT Qualitative Functional Diversity Assessment

STAT OF PURPOSE AND EXECUTIVE SUMMAR

On April 21, 1992, AEPSC representatives had a meeting with the NRC on the
replacement of existing analog reactor protection process instrumentation with
digital Foxboro Spec 200/Spec 200 Micro Electronics instrumentation. During this
meeting, AEPSC was asked to assume a common mode failure (CMF) of the software
of the new digital equipment during an accident and then provide details as to
whether operators could mitigate the consequences of the accident.

In response to this request, a functional diversity assessment of each updated
FSAR (UFSAR) event assuming a common mode failure of the software has been
performed. In this assessment, all the events for both Units 1 and 2 of the Cook
Nuclear Plant given in the UFSAR were considered. A review was performed .to
divide events into potentially affected and not affected. Table-l lists these
events and indicates whether they would be potentially affected or not affected,
if a CHMF were to occur. The potentially affected transients were then

" individually evaluated qualitatively in light of the FSAR analysis as shown in

the attached Appendix A. The transients whi.ch are not affected by the software
failure are discussed in Appendix B.

The first column of the evaluations in the Appendix A contain the UFSAR transient
number listed in Table-l. The second column includes the name of the transient.
The third column depicts the trip/safeguard function for reactor txip. This
information was obtained from the UFSAR. The fourth column includes the
information on the impact of common mode failure on the reactor trip function.
If the trip function is processed outside of the new digital reactor protection
system, then the trip is available, e.g., trip on nuclear instrumentation system
high flux. If the trip is processed by a function that is a part of the new
digital equipment, then the trip/ESF function is assumed to be lost. However,
for some functions, alternate indications and/or diverse alarms are available.
The alarm/alternate indications that are available to the operator to mitigate
the transient are given in the next column. The sixth column lists the pertinent
diagram numbers. The seventh column summarizes the consequences of the
unavailability of diverse alarm. The last columm provides the evaluation of the
event, In this column, we have discussed the consequences of the operator'’s
response on reactor safety. N

Based on this evaluation, we have concluded that the CMF of the new digital
equipment has no significant adverse impact on the public safety. Some reactor
trips are not affected by the installation of the new digital equipment. Among
these trips are neutron high flux and high rate trips, undervoltcage and
underfrequency trips and reactor trip on turbine trip. ' However, for events
protected by trips and actuations affected by CMF, should a CMF occur, the
operator will be alerted to the event by an alarm from a diverse system. He will
then provide the appropriate actuations manually and enter the emergency
operating procedures. For some accidents, such as locked rotor, the consequences
could be more severe than currently analyzed due to the longer response time for
the required actuation. However, our evaluation indicates that the affected unit
can be brought to a safe condition and the currenc LOCA offsite dose evaluation
will remain bounding. From these results, it is believed that a CHF of the new
digital system would have no ad.verse effect on the health and safety of the
public.

4/5






-
S e . »

7223(9-83) SHEET,

FORM GE-8(C) ENGINEERING DEPT. Q, 44'27/
: AMERICAN ELECTRIC POWER SERVICE CORP. DATE, 5” —cK
1 RIVERSIDE PLAZA COMPANY, G.0.
e coLumsus, OHIO JLANT.
SUBJECT Qualitative Functional Diversity Assessment
; : : |
“ UFSAR Tsble-l POTENTIALLY
TRANSIENT # TRANSIENT AFFECTED (A)/
NOT AFFECTED(NA)
14.1.1 Uncontrolled RCCA Withdrawal from a Subecritical Condition A
14.1.2 Uncontrolled RCCA Withdrawal at Power A
14.1.3 Rod Cluster Control Assembly Misalignment A
14.1.4 RCCA Drop ) A
14.1.5 Chemical Volume and Control System Malfunction A
14.1.6 ss of Reactor Coolant Flow A
14.1.7 Startup of an Inactive Reactor Coolant Loop A
14.1.8 Loss of Extermal Electrical Load A
14.1.9 - |[Loss of Normal Feedwater Flow - A
14.1.10 Excessive Heat Removal due to Feedwater:System Malfunction A
14.1.11 . [Excessive Load Increase Incident A
14.1.12 [Loss of All A.C. Power to the Plant Auxiliaries A
+14.1.13  [Turbine-Generator Safety Analysis A
14.2.1  [Fuel Handling Accident ' - A
14.2.2 Accidental Release of Radioactive Liquids A
14.2.3 Accidental Waste Gases Release A
o 14.2.4 Steam Generator Tube Rupture A
14.2.5 upture of a Steam Pipe A
14:2.6 upture of a Control Rod Drive Mechanism Housing (RCCA A
Ejection)
14.2.7 Secondary System Accidents Dose Consequences ‘_ A
14.2.8 Major Rupture of a Main Feedwater Pipe . - A
. 14.3.1  [Large Break LOCA Analysis A
14.3.2 Loss of Reactor Coolant from Small Ruptured Pipes or from A
Cracks in Large Pipes which Actuates the Emexgency Core
Cooling System
14.3.3 Core and Internals Integrity Analysis NA
14.3.4 Containment Integrity Analysis ¥ A
14.3.5 Environmental Consequences of a Loss of Coolant Accident A
14.3.6 Hydrogen in the Containment After a Loss of Coolant A
: Accident
14.3.7 Long Term Cooling Na
14.3.8  [Nitrogen Blanketing NA
14.4.2 Postulated Pipe Failure Analysis Outside Containment NA
14.4.3 |Analysis of Emergency Conditions NA
16.4.4 Stress Calculations NA
16.4.5 Description of Pipe Whip Analysis NA
° 14.4.6 Compartment Pressures and Temperatures NA
16.4.7 Description of Jet Impingement Load Analysis NA
: 14.4.8  |Containment Integrity NA
14.4.9 Plant Modifications NA
14.4.10 |Environmenc NA
14.4.11 Electrical Equipment Environmental Qualification A
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TRIP/SAFEGUARD FUNCTION FOR
RX TRIP qut 4et:1)

IKPACT OF COMMON MOOE
FAILURE (CHF) OK TRIP
FURCTION

AUARH/ALTERKATE IHDICATION
SYSTER AVAILABLE

DIAGRAN #

CONSEQUENCES OF
UNAVAILABILITY OF
DIVERSE ALARK

EVALUATION OF EVENT

1. Source range neutron flux
trip-sctusted when elfther of
2 Independent sourca range
channels Indicates o flux
above a preselected, sanually
sdjustable value,

2. Internedlste range
neutron flux trlp actusted
when elther of two
{ndependent Intermediate
range channels Indicates a
flux sbove & preselected,
carually sdjustable value,

3. Pouer range high neutron
flux telp (low setting) »
sctuated shen two out of 4
power channels Indlcate &
flux above spproximately 25X
of {ull power flux.

&. Power range neutron flux
level trip (high setting) -
sctuated shen 2 out of &
power rangs chamnels Indlcate
a {lux level sbove a preset
setpoint.

S. In sddition, Rx trip froa
P2R high pressure serves as a
backup to terminate the
incident before an
overpressure condition coutld
oceur,

Itea Nos. 1-4 not affected
(Mezo dated Sept. 2, 1992

froa M. G. Sotos to V. D.

\‘Imdcrsurg, T/$ Table 3.3-
) .

LOST
(Heao dated Sept. 2, 1992
froa W..G. Sotos to V. 0.
vanderBurg)

Indications Avallable
Panel Irdication
Panel Recorder
Plant Process Cocputer
Indication

v b

Pressucizer High Pressure
Deviation vis. Control
Systea. Four high
peessuce alaces via.
coatrol systea.

o Als nd on
Audidbtle {ndication of rod
sotion.

£0-2101
Sheet 176

Not Affected

Mone, Two Diverse
Alares are avallable.

This transfent is not affected by the
replacement of H-1ine analog process protection
systea by Foxboro SPEC 200 and SPEC 200 MICRO,
mlcroprocess based modules. Trips 1 through &,
tisted {n Colum 3, are not affected, since
ructear Instrumentation for flux measurement is
ot replaced, For Rx trip froa pressurizer high
peessure, two diverse slarms are avallsble. In
addition, pressurfzer high pressure telp is a
backup trip.

FSAR TRANSIENT
IRANSIENT &
14.1.1 Uncontrolied RCCA Bank
Uithdeaval frea s
Subcriticatl Condition
NG TR
SRS LT

1,
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£SAR
TRANSIENT &

TRANSIERT

TRIP/SAFEGUARD FUNCTION FOR
RX IRIPQSAR ‘q.[.q_)

IMPACT OF COHMOM HOOE
FALLURE (CMF) ON TRIP
FUNCTION

ALARH/ALTERNATE IROICATION
SYSTENM AVAILABLE

DIAGRAM #

CONSEQUENCES OF
UNAVAILABILITY OF
OIVERSE ALARYM

EVALUATION Of EVENT

1%.1.2

Uncontrolled RCCA Bank
Withdrawal at Power

1. Nuclear Power range
instrumentstion sctustes o
resctor teip on high neutron
flux {f 274 channels exceed
on overpower setpoint.

2. Rx teip on any two out of
four 4T channels exceed OTaT
sstpoint. This satpoint Is
automaticatly varled uith
axlal power distribution
coolant average tesperaturs
and pressure to protect
against DNB.

3. R&x trip on two out of
four 4T channels exceed 0P.T
satpoint. This setpoint Is
sutcasticstly varied uith
coolant aversge tecperature
30 thet the allowable fuel
power cating Is not exceeded,
4. A high pressure reactor
telp, actuated froa any two
out of four pressure
channels, {s set at a fixed
point,

S. A high peessucizer vater
level, sctusted froa sny 2/4
channels, is set at s fix
peint. *

Not Affected

OTad Rx Irip Lost

(Remo dated 9/2/92 froa W.
G. Sotos to V. D.
Vardergurg)

E

0PaT Rx Trip Lost

(Keao dated 9/2/92 froa M.
G. Sotos to V. D.
Vander8urg)

Lost

(Meso dated 972792 {roa U,
G. Sotos to V. D.
Vm;eraurg)

Lost

(Keao dated 9/2/92 froa M.
G. Sotos to V. O.
Vandergurg) .

NIS power range overpower
rod stop at 103X alsm.

Vide cange terperaturs
recorders. .

»

Wide range terperature
recorders.

rdica Avefilsd
Panel indication
Panel recorder
Plant Process cosputer
{ndication

V. Als Avaflab
Pressurizer Uigh Pressure
Devistion via control
systea
Four Kigh pressure alarms
via control systea

|§|goﬂgl! Avaftsble
pPanel indication

Parsl recorder

cocputer indicstion
plverse Q]lq Avsileble
Pressucizer High Level
Deviation vis control
systea

High level via control
systea .
Other alarm/indications
Audible {ndication of r

sotion . .

£0-2102
Sheet 374

FD-2102"
Sheet 3/4

»

§0-2102
Sheet 176

£0-2101
Sheet 2/6

Nuclear
Instrunentation systea
not changed.

e

flve diverse alares
available

Two diverse alarms
svailable. Rx trip on
high“pressurlzer water
tevel actuates gartiec
than elther the OT.T
or high neutron flux
telp functions te
desonstrate this
peotection during
peessucizer filling
scenarlos (FSAR, page
16.1.24-4)

1. The Rx teip on NIS overpower setpoint Is not
sffected by the replacezent of H-line analog
process protection systea, since flux
neasurement Instrumentation is not replaced.

2. The OTaT &x trip s lost by K-line
replacement. The OTaT trip ensures that DNS
does not oceur, The FSAR snalysls of this event
assumes that kx teip on high pressurizer water
tevel Is assuned avallsble. This teip sctuates
eartier than elther the OTaT or high neutron
flux trip functions to desonstrate this
protection durlng the stower pressurfzer filling
scenarios (FSAR, page 14.1.2A-4). The high
pressurfzer water level teip has two diverse
high level alarms, therefore operator would get
fndications prior to OTaT Rx teip for
pressucizer fIll events. Those scenarfo’s that
do not terminate on high KIS f{ux or high
pressurizer water are teralnated by OTaT. They
tend to be tower reactivity Insertion scenarfos
or lower power scensrios. Although more tins {s
availsble for response to these events, it
cannot be stated ulth certainty that fuel cled
dazage ulll not occur. Westinghouse has
reported {n LUCAP-8330 that minlous ONSR can be
schieved for s rod withdraual st power ATUAS
although the partfcular case evalusted was a
repld reactivity Insertion case shich would have
teipped on NIS high flux., Cled dazage Is an
scceptable outcome bacuse the CHF {s a muttiple
failure condition. However, s discussed betow,
rod withdraual of power events sre signlficantly
altigated by the full power base losd operstion
of the Cook Units.

3. The replacesent of H-line snalog protection
systen causes a loss of OPaT Rx trlp. This
could result in fuel rod cladding faflure.
However, “the possibilities of this to occur is
slia. Flirst of all, this event would be
terninated as soon as power {8 = 109X Rated
Thermal Power (Telp Setpolnt) by the Kis. This
s aluays the tialting trip for alnimn
feecback, rapld resctivity fnsertion events,

For paxloun feechack, rapld reactivity insertion
events, the pressure control systea {s not
expected to keep up thereby also producing o
high pressure deviation alarm. The slow
reactivity insertion events are expected to fill
the pressurizer and produce a level slarn. The
escalation of power increases Tavg, and Uide
Roange RCS Tesperature Recorder §ndications sre
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TRARS1EXT

FSAR TRIP/SAFEGUARD FUKCTION FOR IKPACT OF COMMON MOOE ALARM/ALTERNATE IROICATION OIAGRAM # CONSEQUENCES OF EVALUATION Of EVENT
JRANSIEXRY # RX TRIP QSAR l‘{.l.j) FAILURE (CHF) ON TRIP SYSTEM AVAILABLE UNAVAILABILITY OF
FURCTION DIVERSE ALARN
15.1.2 svailable to the poerator (Hemo dated 972/92
(cont?d)

froa W.G. Sotos to V.D. VanderBurg). The high
pressurfzer Rx telp and high pressucizer water
level Rx trip have Diverse Alarms avallsble.

4. The Cook Units are base loaded so that they
operate pelmarily at 100X RIP with rods
essentiatly cocpletely withdrawn. The lower
poser cases essentlally address conditions shich
are transitory. Ouring transftfon cperstion,
operators uill give close attentlon to
Indications as they manfpulate the mschine.

Note that powers «70X are used occesionally to
stretch a cycle. for these ressons this is a
low probabillty event. .
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FSAR
TRANSIERT #

TRAMSIENT

TRIP/SAFEGUARD FUNCTION FOR
RXTRIP (FSAR (4,13 ad
1y.1.4)

IMPACT OF COKMON MOOE
FAILURE (CMF) OX TRIP
FUXCTION

AULARM/ALTERNATE INDICATION
SYSTEM AVAILABLE

DIAGRAX #

CONSEQUENCES OF
UNAVAILASILITY OF
DIVERSE ALARM

EVALUATSON OF EVENT

w.1.3

16.1.4

Rod Cluster Controt
Asseably (RCCA)
Hisalignment (14.1.3)

RCCA Assexbly Dr
(14.1.4) e

No reactor trip on RCCA
nfsatigrment (FSAR 14.1.3)

For RCCA drop rod(s) event,
the snalysis does not take
credit for sny direct reactor
trip dus to dropped rods
(WCAP-11394, page 1-2)

Kone

Kone

None

None

None

Kone

For RCCA nisatignment event (FSAR 14.1.3), there
is no reactor trip. The snalysis for RCCA drop
rod(s) event does not take credit for any direct
reactor trip due to drepped rods (WCAP-11394,
page 1-2). thus, the replacement of existing X~
Line analog process protection systea will not
affect the FSAR results of these two events.

The following detection signals/ataras are
svailable for the operstor to respond to these
translents (FSAR, Unlt 2 pages 14.1.3°1 and
18.1.3-2):

(§) Suddén deop In core pover level as seen by
the NIS :

C15) Asysmetelc power distribution as seen on
out-of-core neutron detectors o core exit
theraocowple,

(§11) Rod deviation slerm (Sefpolnt-Individual
rod position deviation & 12 steps from demand
counter, Procedure 2-04P 4024.210 Drop 29),
(lv) Rod position Indication. .

1n addition, for rod dropped event or dropped
bank, the fully inserted assesblies are
indicated by a rod at bottoa signatl, which
sctuates a control roca antwnclator (setpoint 20
steps froa the bottoa, Procedure 2-0HP 4024.210,
Orop 22).

.
H
?

.
o~
.
e




WNIT 4 ﬂl! 2

FSAR TRANSIENT TRIP/SAFEGUARD FUXCTION FOR IHPACT OF COMMON MOOE ALARH/ALTERNATE JKOICATION | DIAGRAN # CONSEQUENCES OF EVALUATION OF EVENT
TRANSIENT # KCTRIP (PSR 1Y, 1. 5) FAILURE (CHF) OH TRIP SYSTEM AVAILABLE URAVAILABILITY OF
FURCTION DIVERSE ALARN
1%.1.5 Uncontrolied Soron 1) With reactor in manual OFaT reactor trip tost Hone £0-2102 The FSAR section 14.1.5 has exsalned three
Dilutlion control and no opecator (oeco dated 9/2/92 froa V. sheet 374 pheses of boron ditution sccldent, f.e. boron

sction taken to terminate the
transient, the power and
tesperature uill cause the
resctor to resach the
overtecperature ot (OTaT)
trip setpoint resulting In s
reactor trip (FSAR, Page
14.1.5-9)

G. Sotos to V. O,
Vandersurg)

o

Other sterms/indlcations
NIS power range overpower
cod stop at 103X
Privacy water flow
devistion alsrn - .
Borfc and flow deviation
alara ulth rods fa
sutosatles
Rod bank D low slarn
Rod bank D lou-low alara
Audible Indication of rod
sotion

ditution during (1) refueling, (1) startup, end
¢111) power operation. For dilution during
refusling, there are moce then 33 alrutes
avallable for operator action froa the tine of
fnitiation of the event to toss of shutdown
wargin (5X Jk/k) (FSAR, page 14.1.5-5). For
refueling mode, the most likely source of
ditution, Cves, [s tagged cut, For other modes
this scurce fs not tagged out. for dilution
during startup there are more than 35 minutes
avallable for the cperator action froa the tioe
of Inltiation of the event to loss of shutdown
wargln (1.3% Jk/k) (FSAR, page 14.1.5-5) for
Unit 2 end 48 minutes for Unit 1. Startwp iz &
transient operation. Operstofs witl give close
sttention to fndications as they manipulate the
sachine.

Oilution sccident at power Includes the resctor
fn sutomatic control or marmal control, Mith
the resctor fn autozatic control, the power and
tesperature Increase froa the boron dilution
results In insection of the contral rods and a
decrease {n the availedle shutdown margin.
There are sore then 46 minutes froa the tise of
stara (low-tow rod Insertion Lialt) to loss of
shutdown sargin (1.3X ak/7k) (FSAR, page 14.1.5-
$) for Unit 2 and 48 alnutes for Unit 1. The
Cook Units are operated with rods in sutoastic
wnless there Is a coopelling reason to operate
in carwal,

Hith reactor In manual control snd no operator
action taken to tersinate the translent, the
power snd tecperature would cause the resctor to
reach OTaT trip setpoint. Thls trip uill be
lost as & result of coermon mode fallure of the
new Foxboro digital systea. The boren ditutfon
transient In this case s essentlally equivalent
to an uncontrolled RCCA withdrausl at power
(FSAR, page 14.1.5-1). There {3 no control roos
slarn frea the al systea for this event.
Kowever, the Incressing power and ulde range
tecperature {ndications would Indicate
conditions to the operator. This event i3 a
slow resctivity addition event, «lpca/sec,

a




UNIT 3 ‘6’ 2

EVALUATION OF EVENT

, vhich
972192 froa

This (s &

slow transient, and uith the pressurfzer (evel,
wide range tesperature Indications, and other

slara {s assuned avaftable

has two diverse alarms (pemo dated

4. G. Sotos to V. D. VanderBurg).
Indlcations, the operator should be sble to trip

the reactor.

Following the discussion on uncontrotled RCCA
bank withdrawal at power, the high pressurizer

water level

CORSEQUEKCES OF

UNAVAILABILITY OF
DIVERSE ALARH

DIAGRAN ¥

ALARM/ALTERNATE IKDICATION

SYSTEM AVAILABLE

IHPACT OF COMMON MCOE

FAILURE (CHF) ON TRIP

FUXCTION
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FSAR TRANSIENT TRIP/SAFEGUARD FUNCTION FOR IKPACT OF COMMON HOOE ALARMZALTERNATE INOICATION OIAGRAM ¥ CONSEQUENCES OF EVALUATION OF EVENT
TRANSIENT & RX TRIP (FSAR  {y.1.¢.1) FATLURE (CHF) ON TRLP SYSTEM AVAILABLE UNAVATLABILITY OF
FUNCTJON DIVERSE ALARM
14.1.6.1 Loss of Forced Reactor | 1. Rx trip on resctor Mot Affected Resctor Coolant Pump Kone The Rx trip on reactor coolant purp power supply
Cootant Flow cootant puop power supply underfrequency and undervoltage snd underfrequency resains
undervoltage o undervoltage alam unaffected by a common mode fallure (CNF) of the
underfrequency . (Procedure 1, 2-08P, 4024, new digltal instrumentation.
107, 207) The resctor telp on loss of flow in a cootant
loop s lost on CMF for each loop, These are o
Oiverse Alarms available; however, psnel
2. Rx trip on low resctor Low flow &x teip lost (for Indication Avaflable - £0-2101 If the Rx {s at power Indicstion and cooputer fndication are availsble
coatant Loop flow. att four toops) Panel indication Sheet 3 at the tioe of the for the low coolant loop flow.
cocputer Indication and 4 accident, the .
Piverse Alara Avallable | {emediate effect of o Two coses of loss of flow sre discussed fn FSAR
Kone +loss of coolent flow (14.1.6). The sinultancous loss of power to sil
is a ropid Increase In | 4 RCPs can oceur due to elther underfrequency or
the coolant undervoltage, shich 1s not fopacted by CKF. This
. Other fcations terperature shich is situatfon is highly unlikely, since each puop Is
Pressurizer pressuce panel esgnified by & connected to a separate bus, shich is supplied
irdication positive KIC. This by one of two transformers.
Pressurizer pressure Increase could result
d . recorder . . {n ONB ulth subsequent The consequences of the loss of flow Include an
Préssurfzer pressure adverse effects to the Increase In Tavg, pressuclzer pressure, and
cozputer Indication fuel, {f the Rx Is not | pressurizer water level. Wide range £CS
Pressucizer level panet telpped procptly. tesperature recorders (neco dated 9/2/92 froa W,
Indication (FSAR, page 14.1.6-1) G. Sotos to V. D. VanderBurg) sre svallable to
Pressurizer level recorder the operator to indicate an incresse In Tavg.
Pressurizer level computer There Is no Rx trip on high Tavg. The
{ndication g peessucizer pressure uill continue to rise until
- Wide range tempersture the operator gets & high pressure deviation
. records alarm st 2325 psfa (2-04P 4024.208 Drop 7) for
. Unit 2 and 2175 psia for Unit 1. The Rx teip on
Other Alarms R high pressuce (setpoint < 2400 psla) Is lost due
Pressucizer high pressure to CNF. However, diverse alarms (meco dated
deviation vis controt 972492 teoa U, G, Sotos to V. D. VanderBucg) sre
systea availsble. It (s evident that the high pressure
Four high pressure alarns deviation alarm uill drau the operatoris
via control systea attention, snd he uill telp the Rx macuaily.
Pressurizer high level M . The operator will also be (ikely to see the high
devistion via control level deviation slarm at 5X above progesa. The
systea consequences of this manual Rx trip sre
High level via control discussed below,
systea
Acoustic monitor flow Crude extrapolations of DNSR for these events
detected suggest that FONBR could be reached within «16
to 18 seconds for loss of flow In one loop.
* Siallar extrapolations suggest that the high
pressure deviation atara would first be received
«5 geconds into the transfent althoush the
operation of pressurizer speays will {ncrease
this estinate. Alloulng +60 seconds for
operation response It s clear that ONB could
P 2
. » . . . *
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FSAR TRAMSIENT TRIP/SAFEGUARD FURCTION FOR lH-P'ACIvOF COMHON MOOE ALARMZALTERNATE IRDICATION OIAGRAM # CONSEQUERCES OF EVALUATION OF EVENT
TRANSIENT & RX !RIPLFSAR 1y ,l.‘,‘) FAILURE (CHF) OX TRIP SYSTEM AVAILABLE UNAVAILASILITY Of L
FUNCTION DIVERSE ALARM
146.1.6.1 . oceur resulting In ctod damage. Since s massive
(cont’d)

nultiple faflure Is sssused for this event, this
s betieved to be acceptable. WUith a loss of
flow §n one loop total core flow should recsln
«80% rezoving the bulk of the heat froa the
cofe, liniting the deterloration of the core
pelor to manual resctor trip. The portion of
the core that experlences DX8 s expected to
heat up until the Doppler coefficient shuts it
down, Fuel Is not expected to melt but clad
burst and oxidation are snticipated. 1t should
also be noted that this event was analyzed uith
& positive eoderation coefficient (MIC) of +5
pen/*F.  This value {s more Limfting then the
Technlcatl specification Linit at 100X RIP. It
{s conservative and provides substantisl margin
throughout ost of the {{fe. 4This causes power
to Increase as the coolant tecperature
Incresses, A more realistlic assumption for
begtnning ot cycle s o-4pemyof. A negative HIC
uitl tend to shutdown the core ss tecperature
{increases aitigating the event, The MIC becomes
substantially more negative as burnup
progresses. The Cook Units are base losded and
operste uith control rods in the all cut
position at full power. Therefore, the
possibitity that sutczatic rod control afght
uithdrau rods will have no irpact because rods
ace essentfatly fully withdrasn, After resctor
telp, the emergency opersting procedures provide
for aftigation activities to bring the machine

‘to a safe condition.

In the evaluation of the peevious pacsgraph, sn
operator response tima of «50 seconds wss
assuned, Uithout & resctocr trip, pressurlzer

essuce and level are expected to continue to
ncrease after the first alarms are recelved,
When pressure reaches 2250 psla, the PORV/s uill
open resulting In an acoustic sonttor flow
detected slorm. Extrapolating the snalysis
curves, which do not model pressurizer spesy,
this could occur before FOKBR s reached,
Therafore, It is Likaly that an sccumlation of
atarms will occur before 60 seconds have
elapsed. Therefore, the operators response tioe
may be less than 60 seconds for this event,
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FSAR TRANSIEXT TRIP/SAFEGUARD FUNCTION FOR IRPACT OF COMMON MOOE ALARM/ALTERNATE JROICATION | DIAGRAM # | CONSEQUENCES OF EVALUATION Of EVENT,
TRANSLERT # X TRIP (FSAR U, (.¢.1) FAVLURE (CHF) ON TRIP SYSTEM AVAILABLE UNAVAILABILITY OF .
FORCTION DIVERSE ALARM
14.1.6.1 The most Likely cause of an event of this type,
(cont?d) {s a fallure of the resctor coolant pup (RCP)

or Its motor. The operstor fs provided with s
significant ruober of slarms to give hia
inforsation regarding the RCP/s and eotors.
These alarms fnclude RCP motor differential
trip, RCP motor overlosd trip, and RCP motor
overheated, Therefore, It is Llkely that the
cperator will have information available shich
ullt aliouw hin to snticipate snd, therefore,
substantially mitigate the event.
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£SAR

TRANSIENT

TRIP/SAFECUARD FUNCTION FOR IHPACT Of COMMON KOOE ALARM/ALTERNATE INDICATION OIAGRAM & CONSEQUENCES OF EVALUATION OF EVENRT
TRANSIENT 8 RX 1RIP QSM l\«l. .4 2_) FAILURE (CHF) OX TRIP SYSTEM AVAILABLE UNAVALLABILITY OF e
FURCTION DIVERSE ALARM
16.1.6.2 Locked Rotor/shaft Reactor trip on low flow Low flow reactor trip lost ]ndlgg%!om Avaflable €0-2101 tf the Rx {s at power The FSAR snalysls for this event sssumes an
Break Accident signat (oemo 9/2/92 wexo froa U, Panel indication Sheet at the tive of Instantsnecus selzure of a reactor coolant pump
G. Sotos to V. D. Cozputer {ndication Sand 4 accident, the cotor. for this event, the reactor trips on low
VandecBurg) plverge Atarm Avaflable {amediate effect of a tlow signal. The common mode fallure (CHF) of

None

Other indications
Pressurizer pressure panel
Indication

Pressurlzer pressure
recorder

Pressurlzer pressure
coaputer Indication
Pressurizer level panel
{rdication

Pressuclzer level recorder
Pressurizer level cooputer
indicaticn

Uide range tespersture
records

Sound of pressurizer
safety valves

he| ]
Pressucizer high pressure
deviation via controtl
systea
Four high pressure alarcs
via control systea
Peessurizer high level
devistion vis control
systea
Migh level via control
systea
Acoustic monitor flow
detected

toss.of flow (selzuce
of & RCP rotor) Is an
increase In the
coolant tevperature.
This Increase could
result in ON8 with
subsequent adverse
effects to fuel, {f
the Rx s not tripped
procptly (FSAR, Page
16.1.6-1)

the new digitsl fnstrumentation would result in
a loss of low flow Rx trip signal.

the loss of flow will fncrease the coolsnt
tecperature and an Increase In pressucizer
pressure due to 8 reduction {n heat resoval,
The wide range RCS tempersture recorders (memo
dated 9/2/92 froa M. G. Sotos to V. 0.
vanderBurg) sre avallable to the operstor. The
pressurizer pressure will continue to rise, and
the operstor uill get o high pressurfzer
devistion slarm at 2325 psfa (Procedure 2-04P
£024.208 Orop 7) for Unit 2 ard 2175 psia for
Unlt 1. The resctor trip on high peessure
(<2400 psia) Is lost due to CHF. However, high
pressure diverse alsrms are availeble (memo
dated 9/2/92 froa M, G, Sotocs to V. O.
vander8ucg). Therefore, the high pressure
deviation alarm witl draw the operator’s
atteation to trip the reactor manually.

This event Is very och Like the loss of forced
resctor coolant flow In one toop. However, it
is more severe in that total core flow Is
ceduced more ropldly to o lover value, The
totatl core flow Is reduced to 70X uithin «2
seconds. As the coolant heats up, a significant
{ncrease {n pressure occurs. the peak analyzed
peessuce for both tnits {s «2590 psla. This
peak occurred at 2 seconds after the resctor
trip at 1 second, This pressure Is less than
110X of the design pressure, {.e. 2750 psls.
However, If resctor teip is delayed +£0 seconds,
it carnot be stated ultg certalnty that this
pressuce would not be exceeded, However, the
snalysls takes no credit for pressurizer spray
or the pressurfzer PORV/g. It is also the case
as with the loss of forced resctor coolant flow
that the snalysls uas performed uith a positive
woderator teaperature cosfflcient (HIC) of 5
pee/*F.  This value s sore (ialting than the
Technlcsl Speclflcation Liunlt st 100X RTP. 1t
is conservative and provides substantist margin
throughout the core Life.
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£SAR
TRANSIENT #

TRANSIENT

TRIP/SAFECUARD FUNCTION FOR
RX mrcsu Iy ;,4.:_)

IMPACT OF COMMON MCOE
FAILURE (CMF) ON TRIP

FURCTION

ALARH/ALTERNATE IKOICATION
SYSTEM AVAILABLE

DIAGRAN &

CONSEQUERCES OF
UNAVAILABILITY OF
DIVERSE ALARM

EVALUATION OF EVENT

14.1.8.2
(con’t)

.-

Therefore, as Tavg Is Increased, power Increases
In the snalysis. As Indicated {n the loss of
forced reactor coolant flow, a more realistic
beginning of cycle KIC, would be

o~bpcn/*F.  Throughout core Life the MIC would
decresse to the «<20pca/*F. The feedback froa
the HIC would therefore tend to shut the resctor
down rather than Increase power {n sn actust
event. The Cook units sre base fcaded and
operate With control rods in the all out
position at futll power. The possibility that
automatic rod control afght withdraw rods will
have no {epact becsuse rods sre essentially
fully sithdrawn. These considerations lead us
to conclude that it Is untikely that pressurizer
pressure would exceed 2750 psia and victuatly
fepossible to exceed 3200 psid, the ASKE Boller
and Pressure Vessel Code Level C criterfen,
shich was used for AMSAC design.

In the enalysis, ON8 {s expected to occur. In
the event of a delay.of resctor trip by 60
seconds, this situstion can only be exacerbated.
The operation of pressurizer sprays and PORY‘s
shich were not modeled In the analysis witl also
result In an {ncrease {n fuel rods {n DNB,
Kowever, It is belleved that the avaflable flow
ulll prevent the core froa degrading to
cordition svhere It cannot be cooled after trip.
The portion of the core that experfences OK8 {s
expected to heat up untit the Doppler
coafficient shuts {t down. Fuel {s not expected
to melt but clad burst and cx{dation are
anticlpated, Substantial core dazsge Is
scceptable for this event shich s an ANS
copdition IV event with massive sultiple
fatlures.

In the evalustion of the previous two
parageaphs, an operator response tipe of «50
seconds was assumed. However, this event s
expected to be very dramatic. Several
pressucizer alarss can be expected within
seconds of the start of the event Including the
scoustic monitor flow detected alarm. The
pressucizer safety valves can be expected to
Lift shich creates an lopressive sound In the
control room. Therefore, the operstors response
gay be less than 60 seconds for this event.
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FSAR

TRANSIENT #

TRANSIENT

TRIP/SAFEGUARD FUNCTION FOR
X TRIP (£SAR Q4.f.4.2)

THPACT OF COHMON HOOE
FAILURE (CHF) OH TRIP

ALARM/ALTERMATE IKOICATION
SYSTEM AVAILABLE

CONSEQUENCES OF
UNAVAILABILITY OF
DIVERSE ALARM

EVALUATION OF EVENT

A

16.1.6.2
(con’t)

As {n the case of loss of forced cesctor coolant
flow, the most likely ceuse of event of this
type, Is the fallure of the reactor coolant pusp
(RCP) or motor. The operator §s provided with a
significant nucber of atarms to give hin
{nformation regarding the RCP's and motors.

These slarms Include bearing tesp hlgh, louer
bearing seal uater tesperature high, L

bearing cooling water flow lou, upper oll

level high or low, snd lower ot pot level hlgh
or low. Therefore, It Is Likely that the
operator will have Information avaflable which
uill sllow hia to anticipste and thereforo,
substantially altigste the event.

For Unit 2 an offsfite dose calculstion was
pecforned as a part of the trahsitlon to
Uestlnghouse Vantage 5 fuel. The slte boundary
doses were 3 rea, thyroid and 0.3 rea whole
body. Thesa are very szall frections of the
10CER100 criteria. However, ulth a delay in
resctor telp of <80 seconds, It s anticipated
that core damage ulll be Increased
significently, Nevertheless, the 10CFR100
celiteria are expected to be satisfled for this
condltion IV event. In section 14.3.5, sn
of{sfte dose analysls for LOCA which (s
{dentified as the paxizua hypothetical acclident
s described. For this analysis, It Is assuned
that S0X of the cor en of halogens and
100X of the coce entory of nobel gases are
released to containment atmosphere. Table
14.3.5-10 of the Unit 2 UFSAR and Table 14.3.5-7
of the Unit 1 UFSAR display the doses for this
snalysis. They satisfy the criteris of
10CFR100. $ince the RCS s anticipated to be
intsct after & locked rotor event, it {s
expected that the doses for the maximm
hypothetical accldent ulll substant{ally bound
the locked rotor event doses.

.12 -
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FSAR TRANSIENY IRIP/SAFEGUARD FUNCIION FOR IHPACT OF COMMON MODE ALARM/ZALTERNATE INDICATION DIAGRAY 8 CONSEQUENCES OF EVALUATION OF EVERT
TRAXSIENT # RX IRIP qu 4.1.7 ) FAILURE (CHF) ON TRIP SYSTEN AVAILABLE UNAVAILABILITY OF .
FUNCTION DIVERSE ALARH
1%.1.7 Stertup of an lnactive | Unit 1 ond Uait 2 operation None None In sccordance with 175 3/4.4.1, operation during

Reactor Cootsnt Loop

auring startup snd power
operation ulth less than four
toops s not permitted (1/$
374.4.1) except for speclal
testing as peovided for In
178 3/4.10.5 for Unit 1 and
178 3.4.10.4 for Unlt 2.
ticense conditions for both
Units prohiblit operation
above P-7 with less than four
reactor coolant purps In
opecation. However, the
UESAR contalns snalysis of
this event for both Units.
This information s provided
for informaticn and because
it bounds the test conditions
irdicated above, 1hese
analyses cesult In reactor
trips on puclesr
fastrusentation high flux,

startup and power operation with tess than four
loops Is not peraftted. As such, this accident
was not analyzed for the VANTALE-S fuel
transition (Unft 2 FSAR, Psge 14.1.7-1) or for
the Unit 1 reduced tecperature snd pressure
prograa (Unlt 1 UFSAR, Page 14.1.7-3).
Therefore, the coamon mode fallure (CHF) of the
ned Foxboro digital systea would have no {epact
on this transient.
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FSAR

TRARSIENS

THPACT OF CORMON MODE

recorders

IRIP/SAFEGUARD FUNCTION FOR ALARH/ALTERNATE INOICATION OIAGRAM # CONSEQUENCES OF EVALUATION OF EVENT
TRANSIENT & RX TR1P (fSM N. l_%) FAILURE (CMF) ON TRIP SYSTEM AVAILASLE UNAVAILASILITY OF -*.
FUNCTION DIVERSE ALARM
14.1.8 Ross of External Resctor trips on following oss of Lo2d on Turbine Yri
Electric Load or signals: The most likely source of a corplete loss of
Turbine Telp (Futll load In KssS is 8 trip of the turbine-gencrator
Vantage-5 Core) or & differentlal relay stich results in o
1. Kigh pressurlzer pressure Kigh pressure 2x teip lost |gglcg;lm Avaiiasble £0-2101 turbine telp. In this case, there is & direct
signat * «Panel Indication Sheet 1/6 reactor trip signal (untess power is belouw
«Panel recorder . approximatetly 11X power, {.e., below P-7)
. «corputer Indlication derived froa the turbine emergency trip fluid
« Diverse Alares Avaiteble pressure and turbine stop valves (FSAR, page
<Kigh Pressure devistion 164.1.88-1). Therefore, the comaon mode fafture
b via. control systea (CHE) of the new digital systea has no frpact on
*Righ pressure via control the reactor telp.
systea (four alares)
« Pressurlzer PORY Loss of Losd without Jurbing Trip
discharge tesp high Two Inftfating scensrios were considered for
« Pressurizer safety valve this event: Coaplete loss of electrical load,
discharge tesp hi (3 ond loss of condenser vacuua,
alares)
= Pressucizer retief tank lete Lo ectrical Load
tesp hi Uith. Reacto
o Pressurlzer relief tank for this event, the reactor trips on four trip
pressuce high or (ow functions. For high pressucizer pressure trip
« Pressucizer rellef tank function, three alternate fndications and
Level high or tow several diverse alarms sce avaflsble. Ffor high
« Acoustic monltor flow . pressurizer water level teip, three alternate
detected indications and two diverse alacn avaitable.
- For lou-low stesa generator uster level trip,
2. Hlgh pressuclzer water Kigh pressurizer water Indicstions Avaitable f0-21014 three atlternate Indications and one diverse
Level tevel Rx trip tost «Panet indicatfon Sheet 2/6 alara are avallable. These fndications, alarss,
. «Panel recorder . and other Indfcations, especlally the sound of
«Cooputer Indication safaty valves should provide Indications to the
3 vailsbt operator of abnormal sltustion and he would trip
«Ni level deviation frea the resctor carwally.
setpolnt vis control
systea The {rpact of the cocmon mode fallure (CHF) of
= pressucizer level high the digital systea woutd result in a loss of
froa control systea OTaT reactor trip function. The OTaT resctor
telp 18 the only function for shich the
3. Overtesperature aT(OTaT) OTaT Rx trip tost Indicstfons Avallsble £0-2101 alternate alarms/indications are not avallable,
signat Wide range RCS tecperature | Sheet S The loss of reactor trip would cause the RCS

pressure and tecperature to rise. This would
cesult In an Incresse of pressucizer water
level. Pressucizer pressure, pressurizer level
ard uide range tesperatuce indications are
avallable to the operator to trip the reactor
{meso dated 9/2/92 froa U. G. Sotos to V, O,
VanderBurgy. The high pressure deviation alamm
sctivafes at 2325 psia (Procedure 2-04P £024.208
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wit 1 and?lz

o

«Panel recorder
~cooputer Indication

3 vailabl
«Level devistion via
control systea .

Qther Indicstions/Alares

¢ Power Range overpower
Rod Stop

-Sound of stesa generator
and peessurizer safeties.
= Audible Indication of
control rod motion.

FSAR TRANSIENT TRIP/SAFEGUARD FUNCTION FOR IHPACT OF COMMON HOOE AULARM/ALTERNATE INOICATION | DIAGRAM # CORSEQUENCES OF EVM.UAHO;G OF EVENT<,
TRANSIENT # RX IRIP QW |q.|.9) FATLURE (CHF) ON TRIP SYSTEM AVAILABLE UNAVAILABILITY OF -
FUNCTION DIVERSE ALARH
1%.1.8 4. Lowelow steam generator Lo"Lo water level reactor [glgqlm Avn!!oblg Orop 73 for Unlt 2 and 2175 for nit 1. This
{con’t) water level telp lost «Panel {ndication .

alarm would drau operators attentlon.
Pressucizer sprays would begin to open at 2250
psig and would be full open st 2310 psig (Fsax,
Table 4.1-2) for Unlt 2 and frea 2110 psig to
2160 for Unit 1. The PORV uill be full open at
2335 pslg, and safety valves open at 2485 psig
(FSAR, Table 4.1-2).

Assuning the avallability of this control
equipoent, the prieary pressure should not
exceed 2750 psia in the minfmn resctivity
feedback case. The HIC for this case {s sssuned
to be +SpcayF and the Doppler coefficlent Is
assuned to be o-bpca/X. More reallstic
assumptions for beginning of cycle and KEP are
KICae~dpcayX and Doppler »<8pcayX . Thess
values ill increase the tesperature feedback
relative to the analysis tending to reduce power
and consequently primary pressure.

In the saxinun resctivity feecback, the resctor
power and consequently primary pressuce are
reduced by thermal feedback., DKSR Is not
threstened in the saximun resctivity feedbsck
case.

Additlonal control equipment may also operate to
ritigate this event. The power mlsmatch chamel
for rod control can be expected to operate on o
loss of load driving rods fnto the core. The
tine constant of first stage pressure {s 40 sec.
Therefore, rods can be expected to Insert until
the cperator Inftiates protective action. 1
Tavg fails constant on & OHF or falls high, rods
will continue to Insert after the power miszatch
signal has decayed. The stesa dump to condenser
would also gperate with Tavg constant or high
provided that condenser vacuu or offsite power
ate not lost,

(] [/
The loss of condenser vacwm affects only the
turbine and not the resctor protection systea.
therefore, the turbine trip on condenser vacun
uill result In o ceactor trip since both recaln
unaffected by the cocmon mode fallure of the new
digital systea,

.15«
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TRIP/SAFECUARD FUNCTION FOR
RX TRIP (FSAR {4 ,1.9)

IMPACT OF CORMON HOOE
FAILURE (CMF) ON TRIP
FUMCTION

ALARM/ALYERNATE INDICATION
SYSTEX AVAILABLE

CONSEQUENCES OF

UNAVAILABILITY OF

DIVERSE ALARM

EVALUATION QF EVERT

1. Reactor teip on lowslow
witer level In any stems
generator

2. Reactor teip on low
feedwater flow signal in any
steaa generator (This signat
s sctually & stean flow-
feeduater mismatch In
colncidence uith tow water
level)

3. Iwo motor driven suxitiary

feecwater purps which are
started on:

8. Lou-low level in any stesa

generator

b, Trip of sll maln feeduater

purps
¢. Any safety injection
signal

b. 4 kv bus loss of voltage
¢. Manwal sctuation

&. Turbine driven auxilfary

feeduater purp {8 started on:

a. Low-louw levetl In any two
steaa generators

b. Reactor coolant purp bus
undervoltage

Low=low tevet trip lost

Low feeduater flow trip
tost

HOAFP sterts (sutocatic
{nltlstion) on tou-lou
steaa generstor lavel and
safety in]ection from noa-
eanual Inftiation are lost

T0AEP start (sutcoutic
Initiation) on tou-tom
steaa generator level s
tost

verse Alsi Avallab!
« stean generator level-
deviation via control
systea

J.cﬂm.}qifiim
«Panel indication

*Panel recorder
~corputer Indicatfon °

-

same as above (for stesa |
generator low-low water
tevel)

same as above

sane a3 above

hee Alarms/indica
o Pressurfzer high level
devistion
= Pressurizer level high

The coemon mode fallure (CHF) of the new digital
equipment results In o loss of reactor trips on
low-lou uster level, and on low feeduater flow
signal (steaa flow/feedflow alssatch In
cofncldence uith tow water level). Both the
motor deiven snd turbine driven auxiliacy
fecdwater systems are also lost except in
situation described below.

The motor driven auxiliary feeduater pumps are
ot affected by CHF {f the pumps started on & kv
bus loss of voltage or loss of all main
feeduater pusps (1/S Table 3.3-3, page 3/4 3-
19). The turbine driven auxilisry feeduatecr
purp 1s also not affected by CHF if the puep s
started on reactor coolant puop bus undervoltage
(1/$ Table 3.3-3, page 374 3-20).

In case of the CHF of new digitsl equipment,
steam gerarator level deviation slarm and ANSAC
alarm are avallable to the cperator. In
addition, three alternste {ndications are also
avallable.

For the loss of normal feedwater/ATWS transient,
ATuS Nitigating Systea Actuation Clrculftry
(AMSAC) Is avallable (memo dated 10713792 froa
N. G, Sotos to V. 0. VanderBurg). The AMSAC
sutoaatically Inftiates a tucbine trip and
{nitfates AFU flou to malntsin the RCS pressure
below 3200 psig (ASKE Boller and Pressure Vessel
Code Level C criterion). At 100X RIP these
functions are {nitlated at 30 sec. of transfent
signsl delay tima. AMSAC is avaflable to
perforn this function In the event the CNF of
the new digital equipment occurs. An AMSAC
annunclator Is Inltiated after AMSAC 1s sctusted
(Procedure 2-04P 4024.212 Drop 14). The turbline
trip Is not affected by the CKF of the new
digital equipment (memo dated 9/2/92 frca U, G.
Sotos to V. D. VanderBurg). Therefors, the
resctor would be tripped upon turbine trip.

At all powers the steas generator level
deviation slara, pressurfzer level high level
deviation and pressurizer level high are
availsble to alert the operator to a loss of
normal feeduater event. 1n addition, mumercus
alarms desceiblng the status of the condensate
and feeduster systems and puaps, such as
condenser hotwell level, booster motor trip,

>
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FSAR TRANSIENT TRIP/SAFEGUARD FUNCTION FOR {MPACT OF COMHON MOOE ALARM/ALTERNATE INOICATION DIAGRAN & CONSEQUEKCES QF EVALUATION OF EVERT
TRANSIEXT 8 RX TRIP LFSAR \l-(.l,q) FAILURE (CMF) O TRIP SYSTEN AVAILABLE UNAVAILABILITY OF
FUNCTION - OIVERSE ALARM -
16.1.9 zain feedwater purp, etc. will activate. Below
{con’t)

40X cated thermal power, It s expected that
these atarms would lead the operator to trip the
resctor manually due to low steaa generator
tevel In aclordance with 2-0P 4023.E-0.

Ue also note that this event progresses
relatively stouly so that the pressurizer fltis
in the order of alnutes not seconds. the event
as described {n the UFSAR is snalyzed using AFM
flows based on flow retention. The operator
will be sble to open the flow reteation valves
to substantlally fncrease feedwater flow. It is
al80 not considered necessary to assima sn AFW
prp falture in eddition to CHF. Assualng the
svailabitity of all three AfU puops also
substantiatly Increases the flow of AFU. For
all these reasons, we believe the outcome of
this event uitl not be substentially different
froa the analyzed result,
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FSAR
TRANSIENT #

TRANSIENT

TRIP/SAFECUARD FURCTION FOR
RX TRIP (fSaR (U~ 1.10)

IKPACT OF COHMON MOOE
EATLURE (CHE) ON TRIP
FUNCTION "

ALARH/ALTERNATE INOICATION
SYSTEM AVAILASLE

OIAGRM #

CONSEQUENCES OF
UNAVATLABILITY OF

DIVERSE ALARM

EVALUATION OF EVENT

-

14.1.10.1

14.1.10.2

£xcessive Heat Removal
due to Feeduater
Systea Halfunctlons

Feeduster System
Halfunctions causing
snd Increase in
feedwater Flow

1. Righ neutron ftux trip

2, Overtesperature aF (OTa1)
trip

3. Overpower ol (0PLY) trip

4. Steaa generator water
tevel high-high

Mot affected

OFa¥ reactor trip lost
0PaT reactor trip lost

tost

RIS power range overpower
rod stop at 103X alera
Wide range temperatuce
recorders

Wide range tespersture
Fecorders

]m!cqions Availsble
+Panet (ndication

«Panel recorder

«Cocputer Indication »

T Y Avsitab
+Level deviation via
control systea

The reactor trip on NIS overpower setpolnt is
not affected by the coomon mode faflure (CMF) of
the new digital equipment.

The OTaT and OPaT reactor trips sre lost due to
CMF of the new digitst equipment. No alternate
atares are avallable for these trip functions.
Kowever, wide range hot end cold leg tesperature
indications are svailsble. The cases of lom
pressure or high pressure feeduater heater
bypass valve fully opening result {n transients
very siallac to those for excessive incresse In
secondary steaa flod, This transient (s
discussed In section 14.1.11, The Unit 2
feeduater events are bounded by the excessive
losd Incresse. The Unit 1 events are also
expected to be bounded. L}

for an increase In feedwater flow {n the absence
of CHF, the turbine would trip on high-high
steaa generator water level, shlch would in tumn
telp the reactor. In case of CHF, this teip {s
fost (T/S Table 3.3-3).

At zero power, stesa generstor level fs under
rarusl control. Thecefore, the operator mould
be expected to fdentify the event procptly and
take correcgive action, Below P-10, the NIS
high flux setpoint at 25X R1P and the NIS
faterpediste range trips are also avaflable. At
100X RTP, the stean generatoc deviation slarm
(Procedure 2°0HP 4028.213 Orop 23 would activate
at 5X above progracmed level of 44X, Three
steaa generator level indicatfons sre available
{meo dated 10713792 froa W. G. Sotos to V. D.
VanderBurg). 1n sddition, power rsnge overpower
rod stop slarm (Procedure 2-0HP 4024.210 Drop
193 would sctuate at 103X power, shich woutld
occur at about 20 sec. {nto the transfent (WCAP-
12001, Fig 10.618), MUith the S, G. deviation
alarm and level Indications avallable, the
operator should be able to trip the turbine,
shich In turn would trip the resctor,

Flgure 10.16A of WCAP-12901 shows that, the
power stabitizes at spproxicately 105X noainal
Ctrip setpolnts109%). Froa Figure 10.29A of
WCAP- 12901, the steaa generator daviaticn atlam
would actuate st sbout 8 gec. Into the
transient.

- 18 -
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TRIP/SAFECUARD FURCTION fOR
:xlur(:ux 4-1.10)

IMPACT Of COMMON HODE
FATLURE (CHF) ON TRIP
FUNCTION

ALARM/ALTERNATE INOICATION
SYSTEX AVAILABLE

DIACRAY &

CONSEQUENCES OF
UNAVAILASILITY Of
OIVERSE ALARM

EVALUATION OF EVENT

18.1.10,2

(contediy,

.4
L]

bt

.Assunlng the operator’s response tise to be 60
s¢c,, the turbine would trip ot spproximstely 68
sec. of the reactor trip time s spproximetely
70 sec.  Flgures 16.1.10A-2 and 18,1.10A4 of
the Unit 2 UFSAR-show that the OXSR st this time
Is spproxinately 3.6, Flgures 16.1.10-2 and
14,3104 show OXSR st this time to be 2.0,
These values sre well above the DNSR safety
Lisits for both Units. Thecefore, there would
ot be any fuel dazage.
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URIT ae 2

ESAR TRANSIENT TRIP/SAFECUARD FUNCTION FOR INPACT Of COMMON MOOE ALARM/ALTERNATE INOICATION DIAGRAM # CONSEQUEKCES OF EVALUATION OF EVENT
TRANSIENT # RX IRiP QSAR |q,[.||) FAILURE (CHF) ON TRIP SYSTEM AVAILABLE UNAVAILABILITY OF
FUNCTION DIVERSE ALARM -
1%.1.1% Excessive Load 1. Overpower aT (OPaT) trip 0Pal Rx Trlp Lost Wide range RCS tecpersture The common pode fallure (CHF) of the new digital
Increase Incident (pe2o dated 10/13/92 froa recorder equipoent results fn a loss of OPLT trlp, OTat
W. G. Sotos to V. ‘ teip and low pressurizer peessuce trip. The
VanderBurg) ceactor trip on power range high neutron flux {s
2. Overtecperature 4T (OTa3) Wide range RCS tecperature not affected by the CHF of the resctor process
telp OTaT Rx Trip Lost (memo recorder equipment.
dated 10713/92 froa M. G. -
Sotos to V. VanderBurg) N The £SAR section 14.1.11 has considered four
3. Power range high neutron HIS power range overpower cases to analyze this event (1) Reactor controt
flux Not Affected rod stop in zanual uith alnimun poderator ceactivity
] feedback; (11) Resctor control in manual with
4. Low pressurizer pressuce Indications Availsble f0-2101 saxinun poderstor resctivity feeback, (iti)
telp Lost (meco dated 10/13/92 *Panel indication Sheet 1 Reactor control in sutocatic uith ainiexn
froa U. G. Sotos to V. <Panel recorder woderstor reactivity feedback; snd (lv) Reactor
VanderBurg) «Cocputer Indication control in automatic with saximus moderstor
rge Alarms Avafled reactivity feecback,
Pressurizer low pressure
deviation (turn ca backup The resctor trip and/or englneered safeguard
heaters) via controt actuation signat was-not generated for this
systea event (FSAR, page 14.1.11A-3). The FSAR
h res/indicatl snalysis assumes that normal operating
Audible Indication of rod procedures would ba followed to lower power. In
ootion betow 103X, the event that this event occurs concurrently
Pressurlzer low levet with & C{F of the new digital reactor process
deviation alam equippent, the operator would be expected to
Pressurfzer fow tevel « being the reactor to hot shutdowun consistent
alara with 1.5. 3.0.3
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FSAR TRAKSIENT TRIP/SAFEGUARD FUNCTION FOR IHPACT OF COMMON HOOE ALARM/ALTERNATE INOICATION DIAGRAM ¥ CONSEQUENCES OF EVALUATION OF EVENT
TRAXSIENT # /X TRIP quc 14.1. |z_) FAILURE (CHF) ON TRIP SYSTER AVAILABLE UNAVAILABILITY Of )
FURCTION DIVERSE ALARM N
14.1.12 Loss of Offsite Power 1. Reactor trip on turbine Not Affected The cou'ple'te“ loss o'fcall (non-caergency) AC
(LOOP) to the Station trip pouer (e.g. offsite power) uill result in the
Auxftiarles toss of all power to the plant suxiliaries,
2, Resctor trip on Loss of Not Affected f.e., RCPs, condensate purnp, etc. The loss of
Power to the control cod " power may be ceused by a cocplete loss of the
drive sechanisa as » loss of of fsite grid accoopanied by a tucbine generator
AC Power (e.g., Offsite . trip, or by a loss of tha onsite AC distribution
Power) systea,
3. Reactor trip on Low-low tost Indications Avaitable The FSAR anslysis for this event sssuses that
stesa generator water level “ePanel indication the steaa generator Low-low level trips the
«Panel recorder reactor (FSAR, page 14.1.12-3). The coamon mode
«Cozputer Indlcation software fallure (CHF) of the new digital
verse Al Avaltabl equipsent results In 8 loss of trip on SG lou-
«Stean generator level low level. However, there are other trip
deviation atamm functions, independent of new digital RPS, which
are available. Follouing a loss of offsite
&, Reactor teip on low tost Jndlestlons Avaltabte power, the turbine generator Wlll trip as &
reactor coolant flow Panet indication cesult of losing suxillsries such as circulating
vcocputer {ndication water, stator cooling water, control fluld
peessure, or feedwater. This ulll In turn telp
S. Reactor trip cn high tost Jrdicstions Avaitsble

peessucizer pressure

6. Reactor trip on RCP
undervoltage/under-frequency

Mot affected

«Panel indication

«Panel recorder

~conputer recorder
plvecse Algres Available
*Nigh pcessure deviation
+High pressure (2325 psls)
«Three high pressuce
alaras at 2350 psia

oy

the reactor. The loss of offsite power results
In a coastdown of the.control rod drive motor
generator set resulting {n the Insertion of the
control rods in the core. 1In addition, the
resctor coolant purp (RCP) bus undervoltage or
underfrequency trips sce not affected by CNF of
the neu digital equipment. 1These trips have
Unft 1 and Ualt 2 delay times of 1.2 and 1.5
seconds, respectively for undervoltage and 0.6
seconds for the underfrequency. Since the FSAR
analysls conservatively models reactor trip on
lou-low steaa generator level, It s expected
that the actual trip ulll occur esrtier than
modeted due to RCP bus undervoltage or
wnderfrequency,

this transient s analyzed to shou the adequacy
of the heat removal capabllity of the suxilisry
feeduater systea. The auxiliary feeduater puzp
C(AFP) Initisting signat on low-low steaa
generator Level Is assumed to be lost on ONF of
the new digital equipment. However, start
signals on loss of voltage for the motor driven
AfP's and on RCP bus undervoltage for the
turbine deliven AFP/s are uwaffected. Motor
deiven AFP starts on safaty Injection and loss
of main feeduater purps are also unaffected.
$Since the FSAR analys(s conservatively models
AFP start on low-lou steaa generator level, (it
§s expected that the actual AFP stare uill occur
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FSAR TRANSIEXT TRIP/SAFEGUARD FUNCTION FOR IKPACT OF COMMON MOOE ALARM/ALTERNATE INOICATION | DIAGRAK # CONSEQUERCES OF EVALUATION OF EVENT
TRANSIENT ¥ RX TRIP GSAR 4.1 (‘L) FAILURE (CHF) ON TRIP SYSTEM AVAILASLE UNAVAILABILITY OF
FUNCTION - DIVERSE ALARM
14.1.12 earlier than sodeled due to loss of voltage and
(con't)

RCP bus undervoltege,

There are also several slternate alaces
availsble to the operator. The stean generator
level deviation alern {s available for low-low
steaa generator water level. Righ pressurizer
. pressure devistion and high pressure alarms are
also availsble.

Therefore, there Is no adverse impact of the CHF
of the RPS on this event,

~
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£SAR TRANSIEXNT IRIP/SACEGUARD FUNCTION FOR IKPACT OF OOMMOR HOOE ALARHSALTERKATE IROICATION DIAGRAY 8 CONSEQUENCES OF EVALUATION OF EVENT
TRANSIENT & RX IRIP QSA& 4.1 -l;) FAILURE (CMF) ON IRIP SYSTEM AVAILASLE UNAVAILABILITY OF -
FUNCTION DIVERSE ALARM
14,113 Turblne-generator Kone Hone None This event s related to mechanical fallure of

Safety Analysls

the maln turbine-generators. There Is no
reactor trip assoclated with this snalysis. If
there were to be a faflure, one or more turbine
trlps, would be expected. A reactor trip,
unaffected by CHF, would result froa the tucbine
trip. Therefore, the coemon pode falluce of the
softwsre of the new digital systea has no frpact
oa this event.
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Releases dus to
tiquid-Containing Tank
fallures

FSAR TRANSIENT TRIP/SAFECUARD FUNCTION FOR THPACT OF COMMOM MOOE ALARM/ALTERNATE IKOICATION DIAGRAN # CONSEQUENCES OF EVALUATION OF EVERT

TRANSIENT # RX TRIP qut 4.2 2) FAILURE (CHF) OM TRIP SYSTER AVAILABLE UNAVAILABILITY Of -
FUNCTION DIVERSE ALARM

1%.2.2 Postulated Radloasctive Hone Hone None

This event is not sffected by a reactor teip or
safeguards sctuation. Therefore, the common
sode fallure of the softusre of the new digital
equipment uill not lepact the results of this
event.
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ESAR TRANSIENT IRIP/SAFEGUARD FUNCTION FOR IMPACT OF COMMON KOOE ALARM/ALTERNATE INOICATION DIAGRAY & CONSEQUENCES OF EVALUATION OF EVENT -
TRANSIENT & RX IR1P Q’SA! 4. 1.-3) FAILURE (CHF) ON TRIP SYSTEM AVAILABLE UNAVAILABILITY OF bl
FUNCTION DIVERSE ALARM
14.2.3 Accidental Vaste Gas Hone None None This event is not affected by a reactor trlp or

Release

safeguards sctuation. Therefore, the common »
mode faituce of the software of the new digital
reactor protection systea witl not frpact the
results of this event.

In the event of a volume controt tank (VCT)
rupture, VCT low level and VCT low-tow level
alaras would be anticipated, varlous cadistion
slares would also be anticipated Including the
wnft vent slece. A VCT lowelow Level witl
result in a refueting water sequence shich ultt
start the shutdomn of the reactor. This
cabination of slares and autocutic actions
would lesd the operator to fsolate tetdown and
proceed with sn orderly shutdowun. This scenaclo
Is unaffected by CKF of the newyequipment.
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FSAR TRARSIENT TRIP/SAFEGUARD FUNCTION FOR IRPACT OF COMMON MCODE ALARM/ALTERNATE IROICATION DIAGRAM # CONSEQUENCES OF EVALUATION OF EVENT
TRANSIENT & RX IRIP QSM lq.q,u) FAILURE (CHE) ON TRIP SYSTEM AVAILASLE UNAVATLABILITY OF -
FUNCTION DIVERSE ALARM
16.2.4 Stean Generator Tube 3. Reactor trip on low Reactor trip lost (wemo £D-2101 The resctor trip assumed for caleulating the

Rupture

pressurizer pressure signal

2. Ssfety Injection on
pressurlzer pressure-low

-

dated 10713792 frea W.G.
Sotos to V.D. Vandergurg)

Safety tnJection lost (T/S
Table 3.3-3)

Indlcation Available
Panel indication

Panel recorder

corputer Indication
ww_qm
Lo peessuce devistion
{turn on backup heaters)
via control systea

Others

High rodiation alem fa:
Stean generator blowdown
iquid

$teaa Jet alr ejector vent
effluent radiation monitor
Stean generator high level
devistion (In affected

Pressurizer tow level
deviation via controtl
systea

Pressurizer low level
(block pressurizer
heaters) via controt
systea

mass transfer from the reactor coolsant systea
through the broken tube In this event occurs on
low pressurizer pressure signal, This trip Is
tost because of common mode falluce (CNF) of the
new digital equipment. The safety injection is
also lost If CHF of the new digital equipment
occucred.

The stean generator tube rupture event would
result in a decrease in the pressurizer pressure
and level. The pressurlzer pressure low
deviation alara at 25 psig belouw controller
setpoint (normal controller setpolnt fs 2085
psig for Unft 1 and 2235 psig for Unit
2)(Procedures 1,2 = OHP 4024.108, .208 Orop 8)
and the pressurizer level devistion alarm at 5X
below level programs.(Procedures 1,2 = OHP
4024.108, .208 Drop 4) would actuate. This
accident can be {dentifled by the operator by
elther 8 condenser alr eJector radiation slarm
or a stean generstor blowdown radiation alara
(FSAR, page 14.2.4-5 and SO.OCC-KE 103). The
steaa generator high tevel deviation alara for
the faulted stean generator Is also svallable.
Following these alarms, the operator actions are
specified by plant procedure 01-08P £023.E-3.
This emergency procedure will guide the operator
through aftigation of the event.

It is anticipated that the Incremental time for
the operator to respond to the alares produced
by this event, evaluate the sppropriste -
indications, and actuate protection and
safeguards functions will result in a retlatively
szall Incresse In the transfer of fluid froa the
pelracy to the secondary system, The £RG
Background Document for E-3, SGIR {ndicates on p
26 that sithough the tevel In the affected stesa
generator may reach the top of the narrow range
span, slpniffcant volume still exists before the
steaa generator fitls with water.

Procedure 12 THP 6020 LAB.122 provides the
guldalines for actions taken based on stesa
generator peicary to secondary leak.

v
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UNIT 1 and UnIT 2 .
£SAR TRANSLENT TRIP/SAFEGUARD FUNCTION FOR IHPACT OF COKMON MOOE ALARN/ALTERNATE JROICATION DIAGRAM ¥ CORSEQUENCES OF EVALUATION OF EVENT™
TRANSIENT # RX IRIP (fSAR 9. L-S) FAILURE (CMF) OM TRIP SYSTEM AVAILASLE UNAVAILABILITY OF .
FUNCTION DIVERSE ALARN
16.2.5 Rupture of & steaaline For this transient, the reactor {s sssused to be
(Stesatine Break) tripped with the most reactive control rod stuck
- in its fully uithdrawn position at the start of
1. Safety {njection on Signal lost ndice Avajlabl £0 2101, the transfent. ALl of the englneered safeguard
folloulng signals: Panel indication RKev.0, functions ace lost due to cocmon oode fallure
€1) Two out of three lou Panel recorder Sheet 1 (CNF) of the new diglital equipment. 1he reactor
“ pressurizer pressurce signals Cooputer {ndication | telp on XIS overpower setpoint s not affected
plverse Alermt Avsllsble by CHF of new equipment. Also, there {s audible
. Lo pressure deviation * power range averpower rod stop alarm st 103X of
(turn on backup heaters) full power (Procedure 2-04P 4024.210 Drop 19)
via control systea which would alert the operator to & power
(11) Two cut of three Signal lost {ndication Available Increase for at power events.
differentisl pressure signals Panel indication
between a stean [Ine and the Cozputer Indication gecsuse of the fallure of the software,
reraining stesalines sutozatic safety Injection would not be
C115) Low stesm pressure In | Signal lost Jndicstion Avaflable avallable. For core response, szero power s
two of four Lines (ualt 2) Saze as for diffecential Ualting., However at high powers, the reactor
High stesa flow fn two Lines » pressure signal (Unit power woutld escalste and the operator would
colncident with low-low Tavg and Unit 2) enter the ecergency operating procedure (EOP)
In two loops or stesa Steaa flow and Tavg due to high neutron flux teips (processed
pressuce low In two loops Indicatioas frozen on CMF outside the neu equipment)(setpointe 109%
(Unlt 1) (Unit 1) pouer).
Hide range tecperature
. recorders available N At zero power or Just subcritical, teactor teips
¢Iv) Two out of three high Signal tost Indication Available . froa the source range at 10£5 cps and
contalnoent pressure signals Parnl {rdication {ntermediate range and power range low setpoint
Cooputer indication both at 25X RIP are also available.
. Diverse Alarms Avallable
Upper containment pressure ¢ Alternatively, the operator, shen respording to
high or low (two alsres) the varfous diverse starms avallable would
2. Reactor trip Hot sffected . Diverse Alares Availably cbserve fro avallable indlcations that & Rx
(1) Overpower resctor terips Power range over power rod trip and safeguards sctuation were required and
(neutron flux) stop provide sanual trips and actustions.
(1) 0P 4T reactor trip Lost The pressurizer pressure would decresse. There
3. Reactor telp In Not affected (However, all are three sources of pressure Indication and one
conJunction ulth recelpt of sutocatic SI sctuatfons are ! diverse alarm, {.e., Lo pressuce deviation (turn
the safety inJection (§1) lost. Therefore, this . on backup heaters) via control systea, vhich are
signatl signal Is functionsl on available to the operator. In addition, the tow
wanwal 81 {nftiation only) pressucizer Llevel deviat{on and Llow level alarss
&. Fecduater Isolation on Not affected (However, all would be expected . Level swell would be
any safety Injectlon signat sutezatic SI actuations are snticipated In the affected steas generator
lost. Therefors, this FD-2103 resulting fn a stesa generator level devistion
slignatl {s functlonat on Sheet 2 alara. A large break {nside contalrment would

S. Steaaline Isolation:
(1) High-high contalrment
pressure

sanual S fnltiation only)

tost

"

Mm#mm

Panetl indicstion

Cooputer {ndication
verse Alsres Avafled

Upper contsinoent pressuce
high or low (two slarms)

produce sn upper contalnment pressure high or
low alarm, One alarm {ndicates efther high or
low contalement pressure. Folloulng ceactor
teip and safety {nJection the operator would
\;c_rl_&y feeduater fsolation on safety fnjection

.28 -
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two loops (Ualt 2)

High steaa flow coincident
with low stesa pressure (Unit
1}

|nd|cg§!o_q Avaiiable
Panel indication
Cooputer Indlcation
Steaa flow Indication
frozen on CHF (Uait 1)
Other Atares/{ndicati
Lowt pressurfzer level
deviation

Lowt pressurizer level
Stesa generator high level
deviation contalnment
dewpoint monitor (checked
at least once per elght
hours)

1ce condenser fnlet doors
open

FSAR TRANSIENT TRIP/SAFEGUARD FUKCTION FOR IHPACT OF COMMON HODE ALARMJALTERKATE INDICATION ] DIAGRAX # CONSEQUERCES OF EVALUATION OF EVENT
TRANSIENT # RX TRIP LISAR 14 1-5) FAILURE (CHF) ON TRIP SYSTEM AVAILASBLE UNHAVAILABILITY OF -
FUNCTION DIVERSE ALARH
14.2.5 CIE) Kigh stesa flow Lost Indfcatfons Avallable or teke manwal action to trip thea. The
(cont’d) colncident ulth Lo-lo Tavg Vide range tecperatuce Emcrgency Opersting procedures based on
recorders . Epergency Response Guideline €-0 (HP-Rev.18)
provide recovery guldetines to the operator.
CI) Low stesn pressure In | Lost

Sirple extrapolations suggest that, uith added
delays for operator response, the teturn to
power could be signlficantly higher than
calculated for the FSAR. This could result In
fuel clad damage. However, it is not belfeved
that this ulll prevent the operator froam
beinging the wnit to & safe condition using the
Epergency Operating Procedures. The
envirormental {spact of fuel clad dazage is
discussed In Section 14.2.7.




UNIT 1 MUNH 2

FSAR TRANSIERT TRIP/SAFECUARD FUNCTION FOR IMPACT OF COKMON MOOE ALARM/ALTERNATE IKOICATION | DIAGRAN # CONSEQUENCES OF EVALUATION OF EVENT -
TRANSIERT ¥ RX 1RIP (fSAR ly. 1.6) FAILURE (CHF) ON TRIP SYSTEH AVAILABLE UNAVAILABILITY OF
FUNCTION - DIVERSE ALARM
14.2.6 Rupture of Control Rod | 1. Resctor trip on high Not affected for this event, the two resctor trips occur on
Orive Mechsnism (CROH) | neutron flux (high and low . NIS overpouer setpoint and the high rate of
Kousing (RCCA setting) oceutron flux increase setpoint. These two trip
€Jection) 2. Resctor telp on high rate Not affected

of neutron flux Increase

functions are not processed by the new digital
euipment. Therefore, the FSAR results of this
event are not affected by the coomon mode
fallure of the new digital reactor protection
systea. .

Mo radiologlcal dose assessment was performed,
but the dose recelved at site boundary end & (o
populstion zone would be mininal (Unit 2 FSAR,
page 14.3.5-5). The sssessment previously
performed by Advanced Nuclear fuels, shich is
{ncluded in Tables 14.3,5-6 through 14.3.5-9,
shows that the doses for this cgcldent are well
below 10CFR 100 guidelines.
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FSAR TRANSIERT TRIP/SAFEGUARD FUNCTION FOR IHPACT OF COMMON HODE ALARRJALTERNATE INOICATION OIAGRAM ¥ CONSEQUENCES OF EVALUATION Of EVENT
TRANSIENT # RX IRIP (!SAR lq-g.'l) FAILURE (CHF) ON TRIP SYSTEM AVAILASLE UNAVAILABILITY OF Y
FUXCTION DIVERSE ALARM *
1K.2.7 Secondary Systeas Table 1 tists all events wlith See TABLE 1 See TABLE | This section Includes the discussion of the
Accident Envirormental | dose consequences and environmental consequences of & comon mode
Consequences Indicates shere the fallure (CKF) of the digital Foxboro equipment
C(This Section of Unit protection/safeguards on several events. Ulable I Lists sll events
2 FSAR cefers to functions are found, for which dose consequences ullt be found,
Section 14.3.5 of Unit
2 FSAR) TABLE 1 TASLE 11
. DISCUSSION RADIOLOGICAL
EVEND OF EVENT R oISCUSSION
EVENT OF EVENT
Loss of Externatl 14.1.8
Elecerlc Load Loss of External Electric Load 18.2.7
Loss of Normsl 18.1.9 Cthis section)
feedvater Loss of Normal Feedwater .2,
Loss of all AC 1%.1.12 (this section)
Power to Plant . Loss of ALl AC Power to « .2,
Auxiliaries Plant Auxilisrles, (this section)
Fuel Hardling 1K.2.1 fuesl Handling Accident 14.2.1
Accident " Locked Rotor 14.1.6.2
Ltocked Rotor 146.1.6.2 Stean Generator Tube Rupture 24
Steaa Generator 14.2.4 . (this section)
Tube Rupture Rupture of a steaa Plpe .2
Rupture of » 16.2.5 (this section)
Stes Plpe B Rupture of a Control Rod 1%.2.6
Rupture of & 14.2.6 ’ Drive Hechanisa Kousing -
Control Rod Single RCCA Assecbly Withdrawst 14.3.5
Drive Mechanisa Incident
Assecbly LOCA 146.3.5
Single RCCA HA
Assesbly Withdeswat . The evatuations of the Loss of External
Inc{dent Electrical Load (14.1.8), Loss of Normal
LOCA 14.3.1 Feeduater Flow (14.1.9), and Loss of all AC
and Power to the Plant Auxilisrles (14.1.12) did not
18.3.2 ' indicate that the ocutcomes of thess events would
corpeoaise any of this fisslon product barelers.
These evaluations sssumed alarms froa control
systems or other {ndlcations to alert the
operator to the need for action. It was then
R . assumed that he would take procpt action in
. accordance with his emergency operating
es to manually sctuate protection and
safeguards functions as eppropriste. Since no
coopreaise of the fission product barrlers
resulted froa the evalustions, the {ncident off
site doses described In Sectlon 14.2.7.2 rezain
vatld.
= For the stesn break event, the evaluation of
section 14.2.5 suggests a potential higher
return to power when additionsl tine is
allocated for operator response to manually
- -31-
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FSAR

TRANSIENT

TRIP/SAFEGUARD FUNCTION FOR IHPACT OF COMNOR MOOE ALARM/ALTERNATE IRDICATION DIAGRAM # CORSEQUENCES OF EVALUATIOR OF EVERT
TRANSIENT # RX TRIP (FSAR |y. 2_1) FAILURE (CMF) ON TRIP SYSTEM AVAILABLE UNAVAELABILITY Of s
FUNCTION DIVERSE ALARM . A
18.2.7 inltiate safety Injection. 1f this lesds to
{conted)

clad fallure, the Inventory of radiofsotopes in
the reactor coolent after the event will be
lorger than assuned [n the 14.2.7 snalysis.
Kowever, the analysis for 1X falled fuel and 10
gpa prisary to secondary lesk rate shows a 0-8
hr site boundary thyrofd dose of & rem and & 0.3
rea site boundary shole body dose. These values
ate two orders of magnitude below the 10 CFR 100
acceptance criteria of 300 rea and 25 rea for
thyroid and shole body doses respectively.

Since these values are a very szall fraction of
the 10 CFR 100 criteria, t sppears that clod
fallure will not ceuse these criteria to be
exceeded,

An snalysis to support alternat? steaa generator
tube plugging ceiterfa for Unit 1 has been
subaltted to the NRC. The analysis s described
fn WCAP-13187. It Includes a methodology to
ensuce that the offsite dose {s Limlted to 30
rea thycoid at the slte boundary. This snalysis
assumes 8 1X fuel defects and & 120 gpa leak
during a stean break. At each cutage when the
steaa generators are exmined for degraded
tubes, 8 consecvative evaluation will be
performed to ensure that, fn the event of &
steaaline break, the 120 gpa leak rate §s not
exceeded. If a potential retucn to power should
result in additional clad damage above that
assused In this evaluation, the 30 rea criterion
could be exceeded. However, 30 rea is small
coopared to 10 CFR 100 Lialts.

He further cbserve that, In assuaing sultiple
failures In safeguards actuation, it Is not also
necessary to assune other fallures as wetl, [f
it Is assumed that al rods insert, the very
targe Fg associated ufth the snalyzed ceturn to
power kill not be present. These Fgo's can be
«10. It isvthe portion of the core sssoclated
uith this power pesk that {s expected to suffer
clad damage. Furthermore, when rods are
inserted, the SOM will be doubled or more
assualng 8 stuck rod worth greater than or «800
pca and excess SOM 2400 pea,  Jt should slso be
noted, as discussed in Secticen 14.2.5, that at
2ec0 power or {ou powers, nuclear
Instrumentation trips froa the source range and
intermediate range datectors and the power range
high range low setpoint are expected to protect
agalnst power excursion.
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FSAR TRANSIENT TRIP/SAFECUARD FUKCTION FOR IMPACT OF COMMON MOOE ALARM/ALTERNATE INOICATION | DIAGRAM # | CONSEQUENCES OF EVALUATION OF EVENT
[RANSIENT # RX IRIP qu n-z-']) FAILURE (CHF) ON TRIP SYSTEM AVAILABLE UNAVAILASILITY OF -
FUNCTION DIVERSE ALARK
18,2.7 Finally, we betleve that In the case of & large
(cont’d)

»»

|

sudden stean break, there will be a major
sudible Indication shich would procpt the
operator to early action. If the break were to
develop gradually, the varfous alarms avalisble
uitl atlow the operator to take action {n a tine
frexe that will prevent any clad damage.

Therefore, we conclude that & OiF fn cocbination
with other faitures could result In releases
larger than curreatly calculated but not in
excess of 10 CFR 100 tialts. In & more Likely
scenario In which large core peaking factors are
avolded, the current calculations are expected
to be unaffected because Little or no clad
danage would result,

]
Should CHF of the new digital equipment occur
for the steaa generator tube rupture event, the
operator has to teip the resctor manuatly and
Isolate the broken steaa generator following the
guldelines given {n emergency operating
procedures. 1t has been assuned In our
evaluation that the operator’s response time is
40 seconds. This one minute tine is on
addition to the 30 minutes altoted for operator
sction after the sccldent, uithin which tine the
pressuce between the defective stesa generator
and the prieary systea is equatized, and the
defective stesa generator s fsolated. Assuning
8 1 opa prinary-to-secondary lesk rate (maxioun
{eak ratetallowed by 1.5) prior to the tube
cupture, the 0-2 hour doses at site boundary
are: thyroldal.7 rea; whole body»0.02 rea.
These doses are much lower than 10 CFR 100
guldelines of 300 rea thyrold and 25 rea shole
body, respectively (Unlt 1 FSAR page 14.2.7-6).
The doses at the end of 31 afnute of time would
be ninieally inpscted by the delay in safeguards
actuation bypothesized for a CNF. The retease
for SGIR are expected to remain guch less than
10 CER 100 guldelines even when & CHF 1
assumed.
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FSAR TRANSIENT TRIP/SAFECUARD FUNCTION FOR INPACT OF COMHON HOOE ALARM/ALTERNATE INDICATION DIAGRAX & CONSEQUENCES OF EVALUATION OF EVERT .-
TRANSIENT # RX IRIP QSAR 1.2 ,3) FAILURE (CMF) ON TRIP SYSTEH AVAILABLE UNAVAILABILITY OF
FUNCTION DIVERSE ALARM
14.2.8 Hajor Rupture of Haln 8) A reactor teip on sny of This event was only evaluated for Ualt 2. It is
Feedwater Plpe the folloulng conditions: not In the tnit 1 ticense basis. A ualt 1
(Feedline Break) analysis {s provided fn the Unft 1 UFSAR foc
1. High pressuclzer pressure | Trip lost ndications Avaitab! £ -210% information only.
-Parel indication Sheet 1
+Panel recorder The FSAR anglysis for this event has been
«Cocputer {ndlication performed at full power uith and without loss of
offsite power. This analysis assumes that a
Diverse Alares Availsble ceactor teip s inftiated vhen the low-low steaa
“Hi pressure devistion via generator level trip setpoint In the ruptured
control systea steaa generator Is resched. The lowslow steaa
"Rl pressure (2325 psia) generator water level trip is lost, If & common
s via control systen - oode fallure (CHF) of the new digltat equipment
=Three high pressure occurs.
slarms at 2350 psfa
(mee0 dated 10/13/92 froa ALl the reactor trips and safety fn]ection
W.A. Sotos to V.D. signals witl be lost (Colum &4)qshen CHE of new
VanderBurg) equipment occurs. Both the motor driven and
turbine delven suxiliary feeduater systecs are
2. Overteaperature al Telip lost Hide range RCS tecp £0-2102 also lost except In situation described below,
) recorders Sheet 3
i The sotor driven suxiliary feeduater punps are
3. Lou-low stean generator Teip lost mﬂ_c_u_lwg £0-2101 , ot affected by CHF {f the pumps started on 4KV
water level In sny stesn *Panel indication Sheet § bus loss of voltage or loss of all main
generator +Panel recorder feeduater putps (175 Table 3.3-3, page 3/4 3-
«Cooputer §ndication 19). The turbine driven suxitiscy feeduater
. purp s also not affected by CHF If the purp
- . " Plverse Alares Avsitable started on reactor coolant purp bus undervoltage
+Level deviation vis. (¥/S Table 3.3-3, page 3/4 3-20).
‘. control systea .
. (mexo dated 10713792 froa 1n case of CHF of the diglitat equipment, stean
4. Safety Injection signals W.G. Sotos to V.D. generator level deviation alarm, pressucizer
froa sny of the following: Vander8urg) . pressure low deviation slarm, pressurizer low
level deviation alarm, and pressurizer louw level
1) Two cut of three Signal lost Indication Availeble alarn are available to the operater. In
differential peessure signatls Panel indication sddition, three alternste Indications of the
between a steaa Line and the ‘ Corputer indication stean generstor water level, pressurizer
rexalning stesalines pressuce, and pressurizer level are available to
the operator.,
CHE) Low stean pressure In signal lost val{sbt These alarms and fndicaticns sre expected to
two of four Lines Saze as for diffecential cause the operator to Initiate protective and
pressure gslgnal safeguards action relatively early {n the event.
Using the emergency opersting procedures, the
Ci11) Two out of three high | signal tost ndfcet wvaflabl .

containment pressure signals

Panel indication
Corputer Indication

Alsres Ava
Upper contaiment pressure
high or tou (two alarms)

operstor would very likely supply suxitiary
feeduwater to the Intact stesa generators earller
than the 10 minutes after the fnltiation assused
in the snalysis. In addition, we do not belfeve
it Is necessary to assume an AR purp failure in
addition to CMF. In view of this and the fact
that & conservatively saall feeduwater flouw of
LY
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Fsag TRANSIENT
TRANSIENT &

TRIP/SAFEGUARD FUNCTION FOR
RX TRIP (FSAR 1M.2 .9)

IKPACT OF COMMON MODE
FALILURE (CHF) ON TRIP
FUNCTION

ALARM/ALTERNATE IKOICATION
SYSTEM AVAILABLE

OIAGRAN &

CONSEQUENCES OF
UNAVAILABILITY OF
OIVERSE ALARM

EVALUATION OF EVENT

18.2.8
(cont’d)

b) Auxitiary feecuater

(1) Two sotor driven
suxiliary feedwater puzps
shich are sterted ons
8. Low-tow tevel in sy stesa
generator
b. Trip of sll main feeduater

prps
€. Any safety Injection
signat

d. & kv bus loss of voltage
¢. Hanual actuation

(1) Tucbine driven
suxilisry feeduater puop is
started on:

8. Lowslow Level In any two
stean generators

b. Reactor coolant purp bus
undervoltage

HOAFP starts (sutomatic
inftistion) or low-low
steaa genecator level and
safety InJection froa none
wanual Initistion are tost

TOAFP start (automatic
initiation) on tou-low
stesa generator level s
lost

h nd {
*Pressurizer pressure low
devistion
Pressurfzer level low
deviation
*Pressurizer low level
*Pressurizer high level
deviation
-Pressurizer high levetl

600 gpa uas assumed to be supplied to the
intact steaa gencrators, s substantistly tacger
auxiliary feeduater flow can be expected to be
supplied to the [ntact steaa generators. On
this basis, it Is tikely that the event not only
would not be worse than the snalyzed case, but
could Likely be less severe,

At all pouers, the steaa generator level
deviation alara {s available. In eddition,
ruerous alares desceibing the status of the
condensate and feeduster systea pumps and
pressures, such as condensate hotwell level,
booster motor trip, maln feeduater puop, etc.
uitl sctivate. When at least two chamnels of
feeduater are lost above 40X, the AMSAC tiper
wittl also {nitiate. 1If the tirgr is allowed to
tioe out, & turbine telp end auxiliary feeduater
purp start uitl be Inftiated. The turbine trip
will result n & reactor trip vhilch is
waffected by CHF.

-~
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FSAR

TRANSIENT

TRIP/SAFECUARD FUNCTION FOR IHPACT OFf COHMON MOOE ALARN/ALTERRATE INOICATION OIAGRAM # CONSEQUENCES OF EVALUATION OF EVENT
TRARSIENT & - RX TIRIP QSAR . 3.‘) FAILURE (CHF) ON TRIP SYSTEM AVAILASLE UMAVAILABILITY OF -
FUNCTION DIVERSE ALARM
18.3.1 Large Bresk Loss of 1. Reactor trip on low Reactor trip lost ndicat Avaflabtl £0-2101 Oiverse alara for Lo The FSAR snalysis of this event shows that a
Coolant Accident pressucizer pressure « Panet indication Sheet 1 pressure (turn on large break LOCA with discherge coefficlent (Cd)

»

2. Safety InJection ($1) on
tow pressurizer pressure

3. Containment spray o hi-
hi pressure

Safety injection signal
tost

Hi-hi pressure spray
actuation and ESF trip
lost.

» Panel recorder

» Coaputer indication
plverse Alarms Avaitsble
Pressurizer peessure low
devistion (turn on bsckup
heaters) vis control
systea (memo dated
10713792 froa U.G. Sotos
to V.D. Vanderburg)

Indication Avaflable

Panet Irdication

Cocputer Indication
Piverse Alarms Available
Upper contairment hi/lo
pressure alarss availsble
via. coatrol systea (peco
date 10/13/92 froa W.G.
Sotos to V.0. Vanderburg).

Other Alsrms/indications

Lower containment
cadistion eoaltors
(Isolated on phases).
Upper containaent area
radistion monitors.

Post accident high range
contalnment ares monitors.
Pressurizer level low
deviation stara.
Pressurizer low level
alara,

Lower contalnment surp
level high,

Contalrment alr
tecpecature high, .
Accumulator level high o
lowt {one alarn per
sccuemtator).
Accumulator pressuce high
or low (one alara per
accumtator).

RCS hot leg pressure low
RCP Seal 1 diff pressure
low (one alarm per RCP).

backup heaters) via
control systea is
availsble,
Consequences of
unavailabillty of si
systea is decreasing
RCS lnventory
resulting in an
Increase of peak clad
tesperatuce.,

The only protective
function pelor to
operator action will
be accurutator
Injection. The
operator witl be
fnundated by alarss
for this event as
Indicated under the
other
Aares/Indications
heading,
Nevertheless, we
assume «80 seconds for
the operator cesponse
time. Since the
outcone of this event
depends on prospt
safegusrds actuation,
as modeled under
Appendix & cules,
elevated PCT and
extensive fuel damage
would be expected to
be catculated by an
Appendix K modal.

e

of 0.6 is the most {imiting case for Unit 2 uith
the RHR cross-ties open. For Uait 1, max S
case Is Liaiting. The FSAR anslysis assumes o
resctor trip on low pressurizer pressure and
subsequent {nitlation of safety InJection, and
accuulator InJection at 600 psia. The tow
pressurlzer pressure reactor trip and low
pressure safety injection signals are lost, If a
common mode fallure (CHF) of the new digitsl
Insteumentation systea occurs.

The large break LOCA results fn a rapld
depressurization of the reactor coolant systea
(RCS). The low pressurizer pressure deviation
atara will actuate st 25 psig below controller
setpolnt of 2235 psig (Proceduct 2-OHP 4024.208
Drop 8). Flgure 14.3.1-3a of Unlt 2 §SAR shous
that this alarm would actuate {n less than one
second of trensient. Three alternate
fndications are avallable for the tow
pressurizer pressure. The upper contalnment
high pressuce alarm witl sctuate at 40.2 psig
(Procedure 2-04P 4024,105 Orop 31). These and
other alarss as Indicated under Other
Alares/indication effectively warn the operator
that a sajor sccident s occurrlng.

Assuning that the operator’s response time to
nitigate the event {s £0 sec., the reactor would
be tripped ag about 61 seconds of transient and
subsequently Initiate the safety fnjection and
sccuzulator inJection. In our evaluation, we
assuned that the results glven In FSAR are
delayed by about 60 seconds. Froa Figure
14.3.1-15a, the peak clad tesperature (PCT) of
2140°F occurs at about 260 second of transient.

LBLOCA {3 & very complicated event to model.
Therefore, extrapolations of PCT are very
ucertain, Atterpting to extrapolate Figures
16.3.1-15a for Unit 2 and 14.3.1-13f for Unlt 3
by {nserting & delay of 40 seconds for operator
cesponse tioe suggests PCT’s as high as the
3000°F range. However, the real situation is in
all tikelihood such less severe. Best estimate
oodels are known to result fa substantially
lower PCT’s. However, even If the Appendix K
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FSAR

TRANSIENT

TRIP/SAFEGUARD FUNCTION FOR

IMPACT OF COMMOR MOOE

ALARM/ALTERNATE INODICATION DIAGRAN ¥ CONSEQUENCES Of EVALUATION OF EVENY
[RANSIENT # RX TRIP QSAR 1\(_3.‘) FAILURE (CHF) ON TRIP SYSTEM AVAILASLE UNAVATLABILITY OF - o=
FUNCTION OIVERSE ALARM
14.3.1 RCP Seal ) teak off low model §s conservative by as much as 600°F, the

[cont’d)

"

(one slarm per RCPY. .
Loop RCP trip or tow flow
(one alara per RCP).

Ice condenser Inlet doors

open.

Contalnaent dewpoint
monftor (checked at lesst
once per eight hours) .

acceptance criteris for 10CFRS0.46 could stitl
possibly be exceeded.

Althoush these estimates of the lrpact of a CHF
on LBLOCA {3 of concern, ft fs unlikely that
such an event will occur and even moce unlikely
that such an event witl occur In colncidence
with CHf. As Indlcated In Section 14.3.3 of the
Ualt 2 UFSAR, p 14.3.3-4, plpe ship restraints
and other protective messures against the
dyraalc effects of a break In the maln cootlant
piping sce not required because *leak before
break® can be assumed to sllow for shutdoun of
the Cook Unlts before an event as catastrophic
as a LBLOCA occurs. This argusent aleo glves
reasonsble assurance that such an event in
conjunction with a CHF is extremely unlikely.
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TRANSIENT

TRIP/SAFEGUARD FUNCTION FOR IMPACT OF COMMON HOOE AUARM/ALTERNATE INOJCATION OJAGRAM # CONSEQUENCES OF EVALUATION Of EVENT
TRANSIENT # RX IRIP (!SM ll{-3.z) FATLURE (CHF) OR IRIP SYSTEN AVAILASLE UNAVAILABILITY OF
FUNCTION DIVERSE ALARN
14.3.2 1038 of Reactor 1. Resctor teip on low RCS 1. Llo-pressure Rx trip Indicatfon Availeble . £0+2101 Dfverse Alarm for Lo The small break loss of coolant accldent results
coolsnt froa seall pressuce lost 1. Panel Indication Rev. 00 Pressure via Control in depressucization of the reactor coolant
ruptured pipes or froa | 2. Safety InJection (SI) on 2. $I (suto inltiation) 2. Panel Recorder sheet 1 Systea {s avallable, systea. Jhe liniting break (as determined by

cracks In targe plpes
wvhich sctuate the
Energency Core Coating
Systea_(Break slze
«1.0f12)

low RCS pressure (suto
fnftiation)

lost (memo 9/2/92 froa W.
G. Sotes to V. D.
VarderBurg)

3. Cosputer Indication
plverse Atarm Avallable
1. Pressurizer pressure
low deviation vis Control
Systea (neso 972792 froa
¥. G. Sotos to V. O.
VandecrBurg)

Othee Alares/indications
Lower contajnment
radlation monitors
tisolated on phased)
Upper Contslnment area
radiation monitors. *
pressurfzer Level low
deviation slarn
pressucizer low Llevel
alara

Containuent devpoint
sonltor {checked at least
once per elght hours)

Consequence of
unavaflabitity of sI
systea §s decreasing
&CS Inventory
resulting in an
increase of peak clad
tesperature, The
peciod of core
uncovery could be
extended, 1f S1 systea
is not actuated In o
tioely maoner. (FSAR
1£.3.2)

the highest calculsted peak fuel rod clad
tecperature) foc the high head safety InJection
cross-tie valves opened Is & Inches In dianeter
for Unit 2 snd 3 Inches [n dismeter for Unft 1.
A cold leg break was Initiated at RCS pressure
of 2100 psis and Tavg of 581.39F for Unlt 2.
The Ualt § Initial Tavy uas S47°fF. For the
Unit 2 case, the Rx trip was actuated at 1840
psia (FSAR, page 14.3.2-9). In the Unit 2
snatysis, the safety Injection (S1) signat
sctusted st 1715 psia with & 27 second tioe
defay to accant for dliesel generator startup
and energency power bus loading in case of
offsite power colncident with sn sccldent. The
maxfexn fuel cladding tesperature attained
during the transfent was 14269F (uUnits 2 UFSAR,
page 14.3.2-12).

The common ode faflure (CHF) results {n loss of
both Lo pressuce &x trip and automatic SI.
Kowever, for Lo peessurfzer pressure, three
alternate Indications, and (ot pressure
deviation via control system Diverse Alam are
available for the cperator to trip the reactor
earcsally. The alars, PR Pressure Low Deviation
Backup Heaters 00, will sctivate at 2210 psig
(2-04P 4024.208 Drop 8). The corresponding
setpoint fs 2060 psig for Unlt 1.

SOLOCA {5 & very cocplicated event to smodel.
therefors, extrapolations of PCT are very
uncertain, Attespts to extrspolate flgures
14.3.2°4 for Unit 2 and 14.3.2-S for Unit 1 by
inserting an additional 60 seconds of hest wp
tize to sccant for operator response time In
tieu of sutomatic sctustion ted to Incresental
{rccesse {n PCIZs of «ASQOF sod 200°F
respectively. For Unit 2 there {s a margin to
accoandate a S00°F PCT Increase for the cross-
tle open case. Tha Incremental PCT would lesd
to caly -19009F PCT. For Unft 3 such margin
sppears not to exist. Mowever, the Ualt 1
SBLOCA snalysis was performed at 3588 WIT for
15x15 fuel with the Inteat of baunding both
Unlts. If one assumes the rule of thurb, 45°F
for esch 1X of power, there §8 &4S09F of PCT
wargin due to this conservatism, Uanft 1
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FSAR TRANSIENT TRIP/SAFEGUARD FUNCTION FOR IKPACT OF COMMON MOOE AUARM/ALTERNATE INOICATION | DIAGRAM # | COWSEQUEKCES OF EVALUATION OF EVENT
TRANSIENT & RX TRIP Qm 4.3 2) FAILURE (CHF) OX TRIP SYSTEH AVAILABLE UNAVATLABILITY OF -
FUNCTION DIVERSE ALARM
14.3.2 operates at 3250 MUT and there fs no Intent to
{con't)

Increase this power. 1Thus there sppears to be
substantlal PCT margin {n the Appendix K S8LOCA
model for Ualt 1 also.

Ue further rote that, as In the case of LBLOCA,
the Appendix X model 1s substantially
conservative. Furthermore, the snalyzed events
assumed the loss of & train of SI purps. Such
an assutption, {n addition to the multiple
fallures of CNF, {s also a substantisl
conservatisa, Therefore, it Is concluded that,
even ulth additional operator response tises
relative to sutomatic actuatfon, 10CFR 50.46
scceptarce criteria would (lkely be met for

- SBLOCA.

L]
The high head safety Injection cross-ties closed
cases were not considered because the Cook Units
sre opecated ulth these cross-tles open except
for short perleds of survelllance testing and
esintenance.
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FSAR

TRANSIENT

TRIP/SAFEGUARD FURCTION FOR IKPACT OF COMHMON MOOE ALARN/ALTERNATE IRDICATION DIAGRAN ¥ CONSEQUENCES OF EVALUATION OF EVERT
TRANSIENT & RX TRIP (rsm N-3.q) FAILURE (CHF) ON TRIP SYSTEM AVAILABLE UNAVAILABILITY OF
\ FUXCTION DIVERSE ALARH
| 16.3.4 tong Term Containment 1. Containment spcay on Lost Indications Available £0-2103 Only the long term containment pressure analysis
Integrity Analysis high-high pressure signal Panel Indication Sheet 4 Is consldered in this evatuation.

(Section 14.3.4 of
Unit 2 refers to Unit
1 UFSAR Section
14.3.4)

Conputer Indication

plverse Alarms Avgl*cb!g
Upper containzent hi/lo
pressure alares svallsble
via control systea (oemo
dated 10713792 froa W.G.
Sotos to V.D. VanderBurg)

Other Alsres/indications
Pressurizer pressure low
deviation (turn on backup
heaters) via coatrol
systea.

Lower contalnment
cadistion onltors
(isolated on phases).
Upper contalnment srea
radistion panitors.

Post accident high range
containment ares sonitors.
Pressurlzer level low
devistion atarm,
Pressurlzec low level
slara.

Lower contalnment sup
Level high,

Contslrment alr
tecpersture high.
Accumulator level high or
tow (one alarm per
accumilator).

Acculator pressuce high
ot lod {one alam per-
acculator).

RCS hot leg pressuce low
RCP Seal § Siff pressure
low {one atarm per RCP).
RCP Seal 1 leak of f low
(one slarm per RCP).

Locp RCP telp or Lom flow
(one alarm per RCP).

Ice condenser {nlet doors
open.,

Contafrment dewpoint
ronitor (checked at Least
once per eight hours).

the short
term pressure snalyses typlcally have peaks
prior to the actuation of any protective or
safeguards functions and are therefore not
spplicable to this evaluation. The wass and
energy release rates for steasline breaks sre
considersbly less than the RCS doublesended
suction pipe bresks (Unft 1, FSAR, p. 14.3.4+18)
and are, therefore, bounded. The contalnment
tecperatuce effects of stesaline breaks are
considered In Section 14.3.4/16.3.11, Electcical
Equipment Enviconmental Qualification (Mass and
Energy Release Inside Contalmment and Outside
Containment).

The FSAR analysis of this event shows that
pressure peaks about 2 hours {fto the event when
the jce bed.melts out. Therefore, as long as
additional energy Is not added to the
contalnuent as & result of common eode failure
(CHF) of the new digitat Instrumentation, the
peak pressure should not change. In large break
LocA, the resctor Is proeptly shut down by
volds. The long tera LOCA cooling snalysis
sssuces that {t does nat become critical agsin.
1f sctuation of safeguards Is delayed, PCT will
be expected to rise ebove the snalyzed value
until the core Is quenched at & delsyed tice
and, therefore, sddition fuel damage may occur.
Kowever, the net energy dellvered to the
contalnment {3 not Irpacted by & relatively
sz2all change of & mlnute or two In the removal
of thermal energy froa the core and delivery to
the contsinnent In the early minutes of the
event. It (s concluded that a delay of a feu
ainutes In the actuation of safeguards will have
no Iepact on the analysis of record,

furthermore, since It Is not necessacy to sssume
that one traln of ssfegusrds falls In addition
to CMF, it Is reasonable to believe that the
operator can panvatly sctivate two full trains
of safegusrds early {n the event, On this
basls, It s Uikely that the event not only
would not be worse than the analyzed case, but
would Liketly be less severe.
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UNIT ) omez

FSAR

TRARSIENT

TRIP/SAFEGUARD FUNCTION FOR

IKPACT OF COMMOM MOOE ALARM/ALTERNATE IKOICATION DIAGRAM # CORSEQUENCES OF EVALUATION OF EVENT
TRANSIENT & RX IRIP QSAR 9 .3.q) FAILURE (CHF) ON IRIP SYSIEH AVAILABLE «§ UNAVAILABILITY OF ==

FUNCTION OIVERSE ALARM
18.3.4 Although the {rpact of CHF on the contairment
(cont’d)

pressure analysis does not seea to be
significant, the pressure analysis 1s based on
LBLOCA. It §s untikely that such an event witl
occur and even more unlikely that such an event
uill occur In coincldence with CHF. As
Indicated {n Sectlon 14.3.3 of the Unit 2 UFSAR,
p 14.3.3-4, of pipe whip restralnts and other
protective oeasures against the dynsaic effects
of & break {n the main coolant piping are not
required becsuse *leak-before breek® can be
assuned to allow for shutdown of the Cook Units
before an event as catasteophic as s LBLOCA
occurs. This argument also gives ressonable
sssurance that such an event fn conjunction uith
a CHF Is extresely unlikely,
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UNIT wﬁz

FSAR TRANSIENT TRIP/SAFEGUARD FUKCTION FOR JKPACT OF COMMOMW MODE ALARM/ALTERNATE IRDICATION DIAGRAM ¥ CORSEQUENCES OF EVALUATION OF EVENT ™

TRANSIENT # RX IRIP CFSAR Yy .3,5) FAILURE (CHMF) ON TRIP SYSTEM AVAILASLE UNAVAILABILITY OF = *
FUNCTION DIVERSE ALARM

14.3.5 Radlologicat Resctor telp/safeguard lepact of CHF Is discussed Ofscussed in the

Consequences of a Loss
of Coolant Accldent
and other Events
Consideration In
Safety Analysis.

functions are Inctuded In the
evaluation of FSAR Event
14.3.1.

in the evalustion of event
14.3.1

evaluatfon of event 14.3.1

The Unit 2 UFSAR analysis of Rediclogical
consequences of a LOCA [ncludes snalyses of
several events for radiological consequences
shich were perforoed by Advanced Nuclesr Fuels
Corporation. These events sre reviewed for the
{rpact of common mode fallure (CHE) In other
sections of this evaluatlon. Teble I Lists all
events for shich dose consequences have been
snalyzed for Cook Unlts 1 and 2 and Indicates In
which section of this review a discusston of the
Izpact of a CHF on the radiological consequences
will be found, Section 14.3.5 of the Unit 1
UFSAR sddresses only the Envirorwentsl
consequences of a LOCA,

TABLE {

DISQUSSION

£VENY ~OF EVEWY
Loss of External Etectric Load 14.2.7
Loss of Normal Feeduater 18.2.7

Loss of ALl AC Power to

.Plent Auxiliarfes 14.2.7
Fuel Handling Accident 14.2.1

Locked Rotor 14.1.6.2
Stean Generator Tube Rupture 16.2.7
Rupture of a stean Plpe 14.2.7

Rupture of a Control Rod 18.2.6
Orive Hechanlsa Nousing
Single RCCA Assechly Withdraual 14.3.5
Incident (this section)
LOCA "1
(this section)
The single RCCA withdraval event was snalyzed
for Unlt 2 for cycle 6 operatfon. As s part of
the transition to Westinghouse fuetl {n cycle 8,
AEP argued and the KRC concurred that this event
sas not {n the license basis for Donald €. Cook
Ruclear Plant, Unlt 2. KRC concurrence Is
documented in o Letter froa Joseph G. Glitter of
the KRC staff to M.P. Alexich, dated August 3,
1989 and In the cycle 8 SER, dated August 27,
1990. Therefore, no new analysis of this event
has been performed.

For the Cook Units, single RCCA withdrawal {s
anticipsted to be an event with minor

cons « The units are generally operated
st full power and base loaded. In this mode of
operation, the RCCA’s are nearly fully







UNIT 1 mdez

FSAR
TRANSIENT #

TRARSIENT

TRIP/SAFEGUARD FUNCTION FOR
RX IRIP qu l‘l-!-S)

INPACT OF COMMON MQOE
FAILURE (CHF) ON TRIP
FUNCTION

AULARM/ALTERMATE TROICATION
SYSTEN AVAILASLE

OIACRAM #

CONSEQUENCES OF
UNAVAILABILITY OF
DIVERSE ALARH

EVALUATION Of EVENT

o

14.3.5
(cont’d)

ulthdcawn. Therefore, withdeawal of one RCCA a

few steps has no impact.
operating at 8 reduced
OR8R margin is availeble.

If a wnit should be
r, an {ncrease (n
The Units sre

operated using the constant axiatl offset control
oethod so that the controlling bank is seldoa
deeply Inserted. In addition, the red deviation
alara, which s unaffected by CHF, would be
expected to alert the operator to tske
sppropriate sction.

The evaluations of small bresk LOCA (Event
14.3.2) and farge bresk LOCA (Event 14.3.1) shou
that the large break LOCA event s bounding, as
there would be signlficant clad fallure, f
cocmon exde faflure (CME) of new digltal
fnstrumentstion occurred, simultancously uwith a
LBLOCA,

Evaluation of the large break LOCA event
(14.3.1) shous that the CHF of the new digital
equipnent could result in a peak clad
tecpecature of approxicately 3000°F on an
Apperdix K basls for both units. This
tecperature exceeds the scceptance criterion of
2200°F, thud resulting in signiflcant cled
fallure and release of fission products.

The UFSAR snalysis of the radfologlcal effects
of LOCA for both Unlts Includes two cases. In
the first case, identified as the desiga basls
sccldent, It fs assuned that the entirs
{nventory of volatile fission products gontsined
h let- 2p of all the fuel rods
§s relessed during the tine the core {s belng
flocded by the ECCS. Of the gap {nventory, 50X
of the hatogens and 100X of the noble gases are
considered to be relessed to the containment
ateosphere. In the second case, ldentified a3
the paxisua hypothetical sccldent, it Is assumed
that 50X of the gore Inventory of halogens and
100X of the core inventory of noble gases are
released to the containment atmosphere. Table
14.3.5-10 of the Unft 2 UFSAR and Table 14.3.5-7
of the Unit 1 UFSAR display the doses for both
the design basls accident and the maximn
hypothetical accldent. As discussed {n section
14.3.1, the delays related to substlituting
operator response time for electronlic response
tise could result in substantistly (ncressed
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UNIT % u\de

FSAR
TRANSIENT #

TRANSIENT

TRIP/SAFEGUARD FUNCTION FOR
RX TRIP (FSAR 14.3.5)

IKPACT OF COMHON MOOE
FAILURE (CHF) ON TRIP
FUNCTIOR

ALARM/ALTERNATE INOICATION
SYSTEM AVAILABLE

DIAGRAM &

CONSEQUENCES OF
UHAVAILABILITY OF
DIVERSE ALARM

EVALUATION OF EVENT

3

1".3.5
(cont’d)

fuel dasage on an Appendix K basis. However,
since the consequences of the maximun
hypothetical accident are based on core
{nventory and since they meet the acceptance
criterfa of 10CFR100, we conclude that the
analysis of this sectlon Is unaffected by Cif.

Ve further note that the snalysis of gection
14.3.5, p.p. 18.3.5-3, & and 13 of the Unit 1
UFSAR, sssumes only one traln of safeguards
Including only one CEQ fan operating. Although
mot explicitly stated, it is clear that
containment peessure §s saxinlzed by degradation
of safegusrds Including contalmeent spray. See
flgure 14.3.5-3 of the Unlt 1 UFSAR. These
failuce agsurptions in sddition to CHF are
excessive,

L)
As Indicated {n the evaluation of Section
16.3.1, there s susbstential rest margin In the
use of an Appendix K model to estimate PCT. It
{s slso unlikely that a large break LOCA witl
occur and It s even more untikely that such
event witl pccur In coinclidence with CHF, As
{ndlcated In Section 14.3.3 of the Unit 1 UFSAR,
p. 14.3.34, pipe ship restraints and other
peotective measures against the dmaaic effects
of a break in the ealn coolent plping are not
required because "lesk before break® can be
sssuned to allow for shutdown of the Cook Ualts
before sn event as catastrophic ss a LBLOCA
occurs. This srgusent also gives reasonsble
assurance that such an event in conjunction with
a CNF {s extremely unlikely.
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£SAR
TRANSIERT #

TRANSIENT

TRIP/SAFEGUARD FUNCTION FOR
RX TRIP QSAR 1y _3_‘)

IHPACT OF COHMON MOOE
FAILURE (CMF) ON TRIP
FURCTION

ALARMZALTERNATE IROICATION
SYSTEM AVAILASLE

DIAGRAH ¥

CONSEQUENCES OF
UNAVAILABILITY OF
OIVERSE ALARK

EVALUATION OF EVERT

14.3.6

Hydrogen {n the
contalinment After a
Loss of-Coolant
Accldent

Reactor trip/safeguard
functions are Included {n the
evaluation of event 14.3.1.

Ispact of CHF s discussed
in the evaluation of event
16.3.1.

Olscussed in the
evaluation of event
14.3.1.

There are two hydrogen snalyses for the Cook
plant (wemo dated 11/16/92 froa R.8. Bennett to
R.S. Sharma). The first analysis, shiich Is a
part of originat design basis, Is given in FSAR
14.3.56. The second analysis, which does not
sppear fn the FSAR is & response to the Three
Hite Island sccident (see sbove referenced
seao). In this analysis, a very large smount of
hydrogen {s assuned to be generated by 8
severely damaged core, equivalent to 75X
tirconlua « water reaction. The hydrogen
fgniters were Installed to ensure the structuratl
fntegrity of the containment building and
survivebitity of equipment and Instruments
needed to stop the progressicn of the accldent.
The MRC review of this analysis Is not yet
conplete. If the cesctor safeguards {nftiation
systea were to fall for large bresk LOCA, the
evaluation of Section 14.3.1 suggests high
PCT’s. HRigh PCT’s would be expected to increase
the hydrogen production. However, the hydrogen
fgniters sre expected to be turned on macually
for large break LOCA conditions through the
Status Trees. The Exergency Operating
Procedures FR-2.1 snd FR-C-1 would be used by
the operator in response to high-high
contaimment pressure and Tnadequats core
cooling, respectively, to ensuce that the
Ignitors would be available.

Thus, sufficlent Instrumentation and procedural
guldance is avafleble to the cperator to prevent
sny adverse consequences of hydrogen cocbustion
In the event of CXF of the new digital
equipsent. In Section 14.3.1, It was concluded
that, slthough the frpact of s CHF on LBLOCA {s
of concern, It is unlikely that such an event
uitl occur and even more unlikely that such an
event ulll occur In coincidence uith CiF. As
{ndicated in Section 14.3.3 of the Unlt 2 UFSAR,
p 14.3.3-4, plpe vhlp restraints and other
peotective measures agalnst the dmaalc effects
of a break In the maln coolant plping are not
requiced because “leak before break™ can be
sssuned to sllow for shutdown of the Cook Units
before sn event as catastrophic as & LBLOCA
occurs. This argument also glves reasonable
assurance that such an event in conjunction with
CMf Is extresely untikely,
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. FSAR

TRANSIER]

TRIP/SAFEGUARD FUNCTION FOR

IHPACT OF COMMON MOOE

ALARM/ALTERNATE IRDJCATION

OIAGRAM #

CONSEQUENCES OF

EVALUATION OF EVENT
TRANSIENT l' RX TRIP QSAR 14 3.4 FAILURE (CHF) ON IRIP SYSTER AVAILASLE UNAVAILABILETY OF Ed
. Rt FUNCTION DIVERSE ALARM
14.3.4 Etectricsl Equipment 1. Safety injection on - This event is divided Into two parts, Kass and
and Environmental fotlowing signals: Encrgy (HLE) Release Insfde containment snd MIE
1%.4.18 ouatification (Mass €1) Two ocut of three low Signat tost - Indication Availeble Release Outside Contalnment.
and Energy Relesses pressurizer pressure signats Parel indication
Ins{de Contalnment and Panel recorder The Contalrment Integrity snalysis for the
Outside Contalnment) Carputer Indlcation B double ended purp suction RCS bresk case bounds
Y Piverse Alarms Availsble the main steasline break contsfrment pressure
Lo pressure deviation response. (WCAP 11902, Supplement 1, p S-3.4-
(turn on backup heaters) 2). Review of the pressure curves in WCAP 11902
. via control systea Supp. 1 suggests that there Is sufficlent margin
. so that this will remaln the case even it
safeguards actuations are dalayed by 1 to 2
afrutes. 1f this Judgement should be optimistic
and one of the steaaline MIE Release events
Ci1) 1w cut of three Signal lost Indication Avallsble should cause the contalnment pressure to exceed
differentisl pressure signals Panetl fndication 12 pslg, it is noted that the KRC in & letter
between & stesa (ine and the Corputer {ndication froa Steven A, Varga of the KRE staff to Me.
. recaining stesalines John Dolan of Indisna snd Hichigan Electric
" CHit) nigh stean flow in Signatl lost MM&TL\QL; Coopany accepted 36 psig as the contslrment
two Lines coincident ulth Sane a8 for differentiat ultizate strength. Therefore, this {ssue uill
tow-low Tavg In two toops of pressure signal not be considered further.
stean pressure low {n two Steaa flow Indication
toops (One analysls bounds {rozen on CNF The tesperature profiles fn WCAP 11902 Supp 1
both Ualts) for the Haln Steaaline Break (MSLB) Contslinment
C(Iv) Two out of theee high 3 Integrity were reviewed for this evaluation.
containment peessure signals Signat lost Indication Avsilsble Iwo Liniting transients sre discussed. They are
Panet {ndfcation 4.6 sqft double ended rupture (DER) at 102X RIP
Corputer {ndication and 8 0.85 ft split break at 102X RIP. Both of
1 A Avai{sb! . these Include single fafluces, main stesa
Upper containment pressure isolation fallure for the DER and suxilisry
2. Resctor teip high or low (two alarss) | fecduster gurp runout protection fallure for the
(1) Overpower reactor trips | Not affected v Als va split. It §s not necessary to sssume these
(neutron flux) Power rangs over power rod faflures in sddition to the common wode fallure
stop (CHF) of the new digital fnstrumentation.
Cll) 0P 4T resctor trip Lost Indicatfony Avajlable

3. Reactor trlp In
conjunction with recelpt of
the safety InJection (81)
sipgnal

&. Feeduater solation on
any safety Injection signal

5. Stesaline {solation:
(1) Kigh-high contalrment
pressure

Mot affected (However, stll
sutomatic SI sctuatlons are
lost. Therefore, this
signal §s functfonat on
marual SI inltiation only)
Kot affected (Houever, atl
sutocatic SI actuatlons are
tost. therefore, this
sional Is functionat on
asrwal 1 {nitiation caly)

tose  ©

Wide range RCS tecperature
recorders

atfons Avafisd
Panet indication
Coaputer Indication

cge A Avallsble
Upper coatafnment pressuce

The tecperature and pressure peaks of the DER
occur at 6.4 seconds and 14.01 seconds
respectively. This Is well before the first
safeguards of steaaline Isolatlion at 18.5
seconds but near and after resctor teip at «6
seconds. Therefore, It Is estimated that the
Irpact of the CHF would be relatively modest.

The tesperature and pressure pesks of the split
occur later at 50.72 seconds. The tecperature
and peessure trajectories are on the rise st the
tims of the pesks. The rise is terminated by
containzent spray (CIS) actuatfon., It appears
that the tesperatuce could exceed the 330°F to
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FSAR

TRANSIENT

TRIP/SAFEGUARD FURCTION FOR

IMPACT OF OCOHMON HOOE ALARM/ALTERNATE IROICATION DIAGRAN # CONSEQUENCES OF EVALUATION Of EVENT
TRANSIENT # RX IRIP GSAR l\(-3.q o+ FAILURE (CHF) ON TRIP SYSTEM AVAILABLE UNAVAILABILITY OF R
.Uy FUXCTION DIVERSE ALARM
1%.3.4 CI1) digh stean flow Lost Jodicatfons Avallable stiich contaimment equipnent is quatified If the
aed coincident ulth Lo-Lo Tavg Wide range RCS tesperature actuation of CIS were delayed by =1 to 2
18.4.11 recorders aioutes. However, transmitters are tested to
(cont’d) (i11) uigh stean flow

coincident uith low stean
pressure (One analysis bounds
both Units)

Jodication Available
Panel indication

Coaputer Indication

Stesa flow indication |
frozen on CKF

Other Alsras/indications
Low pressurizer level
deviation

Low pressurizer level
Stean generator high level
deviatfon

lce condenser Inlet doors

open

Containment dewpolnt
monitor (checked at least
once per elght hours).

«400°F and are encased In thick cast fron csses.
1t is expected that the thersal lag of these
cases can sccommodate one of two alnutes of
delay. CIS actuation Is step 13 of Epergency
Operating Procedure E-0 and {s expected soon
after entry into the procedure. When €IS {s
sctuated, It is expected that both trains would
be available and that the spray would rapidly
condense the steaa and cool the environment to
tecperatures well below that calculated in the
analysis of record shich assunes only one traln
of CIS. This Is erpected uith spproximately one
ninute delay relative to the analysis of record.

'}

The ability of the operator to respord to
avaflable alarms and indicatfons and enter the
ecergency operating procedures s discussed in
Section 14.2.5.° It s expected that the delay
In asctuation of safeguards and protective
functions would be 1 minute. Based on this and
the discussion above, it s concluded that s KIE
release of the pagnitude of the Liniting cases
with a CHF would result In acceptable
consequences.

The HLE release outside of contalnzent {s
analyzed to ensure survivabllity of {nstruments
and equipment {n the maln steam enclosures. The
follouing evaluation {s based on a peco dated
1122092 froa R.B. Bernett to R.S. Sharma, *Cook
Nuclear Plant, fallure of Reactor Protection
Systea Irpact of steaaline Sreak Inside and
Cutside of Containment®. In this event, a large
steaa flow eventually uncovers the stean
genscator tubes, allouing the exiting steaa to
become superheated In passing scross the tubes,
Superheat Is the primary concern for this event.
Pressure effects are over in a feuw seconds, so
the reactor protection and sefeguards actuation
systea does not coae into play for pressure
effects. The analysis perfomeg shows that, for
the tinfting breaks (1.0-1.2 t€), the resctor
trip occurred at 103 seconds or-greater based on

.
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£SAR
TRANSIENT #

TRANSIERT

TRIP/SAFEGUARD FURCTION FOR

RX IRIP USAR l‘\\",%‘,:"s

1MPACT OF COMMOM MOOE
FAILURE (CHF) OX TRIP
FUNCTION

ALARM/ALTERMATE IHOICATION
SYSTEH AVAILASLE

DIAGRAM &

CONSEQUENCES OF
UNAVAILABILITY OF
DIVERSE ALARM

2

EVALUATION OF EVENT

1%.3.4
and 16.4.11
(cont’d)

low stesa generator level, Significant levels
of superheat occurred minutes tater. Since the
stesa genecator level alarms would be resched
ouch eartier than the conservatively catculated
steaa generator level setpoint, the effects of
rmaln stesaline break on equipoent would be
within the analyzed bounds.

The only plausible fast acting bresk Is 1.4 ltz,
shich predicts a reactor trip at 8 seconds cn
efther low stesaline pressure (Unlt 2) or tow
steaaline pressuce coincident uith high stesa
flow (Unlft 1). The reactor telp at 60 secgnds
delay (operators response time) for 1.4 1€ (68
seconﬁi) shoutd still be bounded by the analyzed
1.2 ftbeesk uith trip st 108 s‘econds.

for the most recent mass and energy release
outside contairment analysis, a calcutation of
the heat tp of the cast §ron cases was
perforoed. Therefore, part of the margin
represented in the thermal lag due to the cast
fron cases has been used. However, the fact
that the trsnsaitters have been tested to ~400°F
does spply to these transalitters and provides
assurance that the instruments are Likely to
function even §f the tecperature briefly
exceeded the quatification tesperature. In
addition, in the very worst scenario, oaly the
{nstrunentation sssociated uith ruptured stean
line snd one other steax [ine would be damaged.
This s the case becsuse the stean enclosures
for steaa Lines one and four exlt contalnment on
ons s{de and the stesa enclosures for Lines two
and thres exit 180° away on the opposite side of
the containment. Therefore two steas lines with
functioning Instrusentation sce avallable to
control the system tntil [t can be placed bn RKR
{n this worst case scensrlo. Based on this and
the discussion above, It is concluded that a MIE
release of the magnitude of the Linlting cases
uith a CHF would result {n acceptable
consequences.
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OT_APPLICABLE EVENTS

.

FSAR Section 14.3.3

This section addresses the mechanical forces from LOCA, Design Basis Earthquake
(DBE), and combined LOCA/DBE. '

The Unit 2 FSAR documents the applicability of leak before break to Cook.

The most recent analyses of this type are described in WCAP 11902 and the Unit
2, Cycle 8 RTSR.

These events consider approximately the first second of the transient and are not
impacted by protection or safeguards actuation.

. FSAR Section 14.3.7

This section addresses the overpressurization of the vessel after cooldown. The
UFSAR material from 1982 appears not to address the ERG based EOP's.

The current material is the ERG background material. The ERG material is symptom
based.Actions required of the operator are based on the results of an analysis
based on a step temperature change in the cold leg. The initial temperature was
chosen to be a conservatively high 550°F. The actions are then based on the
observed temperature during the course of the implementation of the EOP’s. The
temperature and pressure are monitored continuously throughout the application
of the EOP’s by status tree F-0.4, Integrity. (If one exceeds curve A of the
status tree criterion, a soak time is required). See p.p. 4, 8 of F-0.4

" background and p. 5 of FR-P.l background. Based on the nature of the ERG

analysis, this event is not believed to be impacted by a common mode failure of
the new digital equipment.

This opinion was discussed with Satyan-Sharma on Nov. 13, 1992. He concurx':ef_l..



FSAR Section 14.3.8

This section describes an analysis to show that the RCS will not depressurize

below the N, injection point from the accumulators prior to the time when S.G.
cooling is no longer needed for SBLOCA. Cases with and without operator action
are considered.

This material is superseded, or at least modified, in view of the ERG based
EOP's. Operator action is provided as required for any event to ensure isolation
of the accumulators prior to the injection of nitrogen into the reactor coolant
system. At least the following events were addressed. (The step numbers are ERG
numbers not EOP numbers).

LBLOCA E-1 Loss of Rx or Secondary Step 15
Coolant

SBLOCA ES-1.2 Post LOCA Cooldown and Step 23
Depressurization

Loss of Sump ECA-1.1 Loss of Emergency Steps 23, 31

Recirculation Coolant Recirculation

Steam Break/4 Loop ECA-2.1L TUncontrolled Steps 10, 38
Depressurization of all
S.G.’'s

SGIR ECA-3.1 Recovery Modes Step 28

, ECA-3.2 Step 23

Inadequate Core FR-C.1 Response to ICC Step 12

Cooling

Degraded Core FR-C.2 Response to DCC Step 12

Cooling

It should be noticed that the issue is more broadly addressed in ‘the ERG's than
in the UFSAR. . .

The UFSAR cases with no operator response are irrelevant to this evaluation
because operator response must be achieved on the loss of nearly all protection
and safeguards actuations to achieve a satisfactory outcome. The operator action
cases are superseded by the ERG analyses. )

The ERG decision to isolate the accumulators is based on observable parameters
and is not impacted by an additional delay of =1 minute. The ERG analyses in
support of SBLOCA’s (1" break) show that the accumulators will be isolated on
subcooling not on low primary pressure.

For larger breaks, those for which primary pressure stabilizes at or below
approximately 300 psig, the accumulators are isolated after the accumulators have
injected. See response not obtained for step 15 of E-1.

In conclusion, the ERG’s address the issue in Section 14.3.8 more currently than
the FSAR. The ERG's are symptom based and address a wide range of contingencies.
They are not directly affected by an additional delay of =1 minute in obtaining
a protection or safeguards action. They are designed in sufficient depth to
provide assurance that a unit can be brought to a safe and stable condition
following any accident.



FS Section 14.4

This section is a general description of the analysis of high energy line breaks
outside of containment. The material in this section is further elaborated in
sections 14.4.3 through 14.4.11. A high energy line is a line with normal
service temperature above 200°F, a normal operating pressure above 275 psig, and
a nominal diameter greater than 1 inch. Five systems were determined to include
high energy lines. They are:

1) Main Steam
2) Feedwater

3) ¢ves
4) S.G. Blowdown
5) Steam to TDAFP ) -

Breaks in high energy lines were examined for:

1) Pipe Whip . . R
2) Jet Impingement

3) Jet Erosion of Concrete

4) Compartment Pressure - Loading Stress

S5) Structural Resistance to Loading

6) Equipment E.Q. -

Item 3 was determined not to be a problem in general. Breaks were analyzed for
criteria 1, 2, 4, S, and 6. Cracks were analyzed for 1, 2, and 6.

An ESW flood incident is also included in this section.

No impact of the postulated "freeze" of the Foxboro digital software on these
analyses or those of Sections 14.4.3 through 14.4.11 was identified except as
indicated in the following comments.

Y

FSAR Section 14.4.3 ) “~e -

This section addresses, in a general way, the ability to bring the reactor to a
safe condition following the events evaluated for high energy line breaks. As
indicated on p 14.4.3-1 of the Unit 1 UFSAR, they are general because "it is
deemed appropriate to allow for assessment of the incident prior to.ultimately
bringing the reactor to cold shutdown”.

Main steamline breaks (MSLB) are discussed in section 14.2.5 from the point of
view of core response and in section 14.2.7 from the point of view of offsite
dose effects. MSLB outside of containment from the point of view of equipment
qualification (EQ) is addressed in UFSAR sections 14.4.6, 14.4.10, and 14.4.11.
The evaluation of the impact of common mode failure (CMF) of the new digital
equipment on MSLB EQ has been placed in section 14.4.11.

i



Feed water line break was analyzed from the core response point of view in
section 14.2.8. The M&E release from a feedline break is believed to be similar
with or without CMF. Unit 2 UFSAR Figure 14.2.8-4 suggests that the affected
S.G. blowdown for a feedwater line break takes =200 sec. By this time, it is
believed that the operator will be well into his immediate actions. Steamline
isolation is step 12 of E-0. The operator will certainly be well into immediate
actions, if there is a turbine trip. If there is no turbine trip, the turbine
is a significant competitor for steam from the intact steam generators. Failure
of a steam generator stop valve would also not be assumed in addition to the
multiple failures of the CMF. Therefore, blowdown of the mainsteam lines would
not occur after manual initiation of mainsteamline isolation.

CVCS line break assumes operator action. The alarms assumed continue to be
available from the control system,* and therefore, are not affected. This
description is not affected.

Both the turbine driven auxiliary feedwater pump and steam generator blowdown
line rupture are considered to be small steamline ruptures according to the
UFSAR. Therefore, their effects would be expected to be bounded by MSLB and
feedwater line break. . g cae

No impact of the postulated "freeze" of the Foxboro digital software on events
other than MSLB was identified. Since MSLB will be discussed under section
14.4.11, the section is classified as NA.

FSAR Section 14.4 .4

This section provides the quantitative results of stress calculations for high
energy line breaks. See the discussion of Section 14.4.2 above.

FSAR Section 14.4.5 t

This section provides some further elaboration on the pipe whip analysis. See
the discussion of Section 14.4.2. Note that this analysis uses the maximum
operating pressure for conservatism.

FSAR Section 14.4.6

This section provides further details on the pressure. analysis outside
containment due to a high energy line break. The pressure peaks appear in the
first second or two and cannot be impacted by an increase in time until reactor
trip. Therefore, the pressure peak aspect of this section is classified as not
applicable.

Temperature peaks are =5 minutes into the event presumably due to heat sinks.
The impact of steam generator superheat from a MSLB outside containment on
equipment qualification is addressed in this section. Without automatic
safeguards functions, the environmental conditions could potentially be worse.




The equipment qualification aspect of this section is combined with Section
14.4.11 where events which impact environmental conditions and which are
mitigated by protection and safeguards actuations are discussed. These events
are mass and energy release inside and outside containment.

FSAR Section 14 . 4.7

This section provides some further elaboration on the jet impingement analysis.
It also uses the maximum operating pressure. See the discussion of Section
14.4.2,

FS ection 14.4.8

This section describes the impact of high energy line breaks on the containment
exterior, See the discussion of Section 14.4.2,

FSAR Section 14.4.9

This section describes the modifications required by the high energy line
analysis. It will not be affected by the Foxboro "freeze".

FSAR Sgction 14, 4.10

This section describes the steps taken to ensure that the' adverse environmental
conditions that result from HELB do not inhibit the ability to bring the reactor
to cold shutdown. Without automatic safeguard functions, the environmental
conditions could potentially be worse. This section is combined with Section
14.4.11 wvhere events which impact environmental conditions and which are
mitigated by protection and safeguards actuations are discussed. These events
are mass and energy release inside and outside containment. ‘
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