4
.

2) Cold shutdewn
The reactor is in the cold shutdcwn condition when the reactor
has a shutdown margin of at least 1% lk/k and reactor coolant
temperature is <200°F.
3) Refueling Shutdown .
_m.e reactor is in the refueling shutdown condition when the reactor
is subcritical by at least 108 Ak/k and Tqu is 1140°F. A refueling
shutdeown refers to a shutdown to move fuel to and from the reactcr core.
4) Shutdcwn Margin
Shutdown margin is the instantaneous amcount of reactivity by which
the reactor core would be subcritical if all witndrawn control reds
were tripped into the core but the highest worth withdrawn RCCA
remains fully withdrawn. If the reactor 1is shut down from a power
condition, the hot shutdown temperature should be assumed. In
other cases, no change in temperature should be assumed.

Power Operation

The reactor 1S in power gperating condition when the reactor is craitical
and the average neutron flux of the power range instrumentation indicaces
greater than 2% of FULL power.

Refueling Creration

Refueling coperation is any operation involving movement of core components
(those that could affect the reactivity of the core) witiin the contain<
ment when the vessel head 1s unbolted or removed.

Rated Power

Rated power 1s here defined as a steady state reactor core cutput o f
1518.5 MWT.

Thermal Pcwer

as the total core heat transrarrec fvom =he
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38.2.5 SAPETY LIMITS AND LIMITTNG SAFETY SYSTEM SETTINGS

tg 3 SAFETY LIMIT, REACTCOR &CRE

Applies =0 the limiting combinaticns of thermal power, reactor coolant

systsm pressurs, anc coolant temperaturs during operation.

Cbyeczive:

T maintain the integrity of the fual cladding.

Specification:

|7 The combination of thermal power level, coolant oressure

coclant temperature shall not exceed the limits shown in

F
Figure 15.2.1-2 when RCS Total Flow racte < 178000 zpm.

1

igure 15.2.1-1 when RCS Total Flow rate > 178000 zpm, and
B

safety limit is exceeded if the point defined by the ccmbinat

of reactor coolant system average temperature and

is at any time above the appropriate pressure line.




Te awuintain the integrity of the fuel cladding and prevent 2issicen producs
release., is 1S necessazy =2 presvent overheating 3£ she sladding under all
sperating condisions. This is accomplisned Ty Sperating the hot :iq;ons

5f =he core wWwithin =ne nucleats 50i1ling recinme of heat ~ransfer, wWnerain the

=eat transfer zcefficient .s very large and :=he clad surface temperature .S
enly a Enw degrees Tanrennelit acove the coclant saturaticn temperature. The
upper soundarvy of the nucleate coiling regile s terded Jeparture frem aucleace
wo1ling (DNB) and at =his point there is a sharp reduction oI tne neat transfer

*

coefficient, which would result in high clad temperatures and the SCSSISility
of clad failure. ONB is not, nowever, an observable parameter curing reac:tcr
cperation. Thersfore, the cbservable jarametzars; thermal Scwer, reactc

cooclant temperature and pressurs have teen relatad to INB throucn the W-I OINB
correlation. The W=3 CNB correlaticn has zeen developed to precilct tne INB
£lux and ﬁho location of ONB for axially unifom and non-unxfcr:.nea: flux
distributicns. The loccal DNB heat flux racic, defined as =he matic oI tna heat
-4 =hat would cause CNB at a parsicular core location =2 tne local heat flux,
is indicacive of the margin = ONB. The zunimum value of tne INB racic, ONER,
dur.ng steady state cperaticn, norzal cperaticonal transients, anc anticigated
eransients is limiced =9 1.30. A ONB ratio cf 1.20 correspends o a 283
srecasility at a 35y confidence level that ONB will not occur and .s cncsen as

-

an appreopriate margin =0 CNB for all cperating con AELOne ™

The curves of Figure !5.2.1-1 and 15.2.1-2 represent

thermal power, coolant system pressure and average temperature for which the ONE

ratio is not less than 1.30. The area of gsafe operation is below these lines
The safetvy limits curves have been revised 0O allow for heat flux peaking
effects due to fuel densification and flattened fuel cladding sectioms.



Additional peaking factors to account for local peaking due to fuel rod axial
gaps and reduction in fuel pellet stack length have been included in the cal-
culation of the curves shown in Figures 15.2.1-1 and 15.2.1-2. These curves
N " o

are based on an }AH of 1.58, cosine axial flux shape, and a DNB analysis as
described in Section 4.3 of WCAP-8050, "Fuel Densification, Point Beach Nuclear
Plant Unit 1 Cycle 2" (including the effects of fuel densification and flattened
cladding).
Figures 15.2.1-1 and 15.2.1-2 also include an allowance for an increase in the
enthazlpy rise hot channel factor at reduced power based on the expression:

N ; X ;-

PAH = 1.58 {1 + 0.2 (1-P)} where P is a fraction of FULL power

when P < 1.0 FN = 1.58 when P > 1.0.

i AH

The effects of rod bow have veen included in the determination of a conserv-

ative value for F;H' Rod bYow effects of up to 14.9% DNBR are offset by
credits availahle from the design limit DNBR, pitch reduction, design thermal
diffusion coefficient and the fuel densification power spike, which were pre-
7iously approved.*
The hot channel factors are also sufficiently large to account for the degree of
malpositioning of full-length rods that is allowed before the reactor trip set-
ints are reduced and rod withdrawal block and load runback may be required.
d withdrawal block and load runback occur before reactor trip setpoints are
reached. The Reactor Control and Protective System is designed to prevent any
anticipated combination of transient conditions that would result in a DNB ratio

of less than 1.30

Memorandum fr F. Ross and D. G. Eisenhut, USNRC, to D

X
aind K. K. Goller 'Revised Interim Safety Evaluation Report

Effects of Fuel Rod Bowing on Thermal Margin Calci

Water Reactors," dated Februarv 16
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35.3.3 LIMITING SAFEITY SYSTEM SETTONGS, PROTECTTVE INSTRLMENTATICN

AcolisaBi st
Applies o TIip setiings for instriments =onlito ing reactSr Dower ancd IeactST
ssclant presgurs, tsmperature, Ilow, Sressuriz level, and permissives relatec

=z react=r protaction.

Okteczive:
———————
T provicde for auzomatic protsctive action in the event that the principal

process vartanles approach a safety llimict,

Spec ification:

y 4% Protectivae instrumantation for Isactor tITIp setiings shall e as fcllows:

A. Starctup Frotaction

() High flux, sourcs range - witiin span cf souzce range
ingerumentation.
(2) Bigh flux, intermecdiate range = < 40N of FULL dower. ‘

(3) HEigh flux, power range (low set point) = £ 288 of FULL power. l

B. Core limit protsction
(1) High flux, powar range (high setpoint)

< 1088 of *TULL pown:r

(2) gigh pressurizer prassure - 2 2388 osig.
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(e}

for each percent +hat zhe magnitude of 3¢ ~ Gy exceeds -17

Percent the LT TIip setpoint shall be autcmatically reduced

oy an equivalent of :rwc percent of

(1.3. (8)] Overpower AT

< 47 [Xg - Kg TIS

where

(8)

(7

(8)

aTe

T

?.

A
w

T - Kg (PT) = £

b -

indicated AT at FULL power, °F

average temverature, °F
§74.2

1.089 of FULL power
2.0262 for increasing 7T
0.0 fcr decx T

0.00123 fozr 7

> o
-

0.0 for T < T
10 sec.

£ (AI) as defined in (4) above,

Underve.ltage = > 758 of nommal veltage

low indicated Tsactor coclant

290s of norzal indicated loop flow

Reactor coolant pump mOtOr breaker open

(a)

(b)

Low Srecquency set point >57.5 cps

low vocltage set point >7S6 of

FULL power. :

43)1]

£low per loop-

neraal voltage



Proteciive iLngtrmentat.ocn PETilys Ior reactsr ITip; Lntare

-ocks l- 58 as Sol.ows:

A. The "at power” rsactor tIips (low pressusizer Pressure.
A3gh Pressurizar level, and low rsactor coolant f’.:\-; for
Soth locops) sball be unblocked whaen:
(L) Power range nuclear “lux 2 9% (+1%) o2 TLL power or )
(2) Turbine load > 10% of full lcad tursine prassurs.
B. The single lcss of flow txip shall e unblocked when =he
POwar range nuclear “lux 2 S0% of TULL power. l
C. The powar ranqe high Zlux level low range =xip, and
intarvediate range hicghn flux level ==_.» shall e unblocked |
whean power is < 9% (+#.1%) of FULL puwer. ]

O. The source raige nigh flux reactor trip snall be unblocked

10

whan the intermediats range flux is 10 apperes,
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the reactor coolant pump breaker opening as actuated by either high current, low
supply voltage or low electrical frequency, or by a manual control switch. The
significant feature of the breaker trip is the frequency setpoint, 57.5 cps,
which assures a trip signal before the pimp inertia is reduced to an unacceptable
value. The high pressurizer water level reactor trip protects the pressurizer
safety valves agains water relief. The specified setpoint allows adequate oper-

(2)

ating instrument error and transient overshoot in level before the reactor

trips.

The low-low steam generator water level reactor trip protects against loss of

feedwater flow accidents. The specified setpoint assures that there will be

sufficient water inventory in the steam generators at the time of trip to allow

(9)

for starting delays for the auxiliary feedwater system.

Numerous reactor trips are blocked at low power where they are not required for
protection and would otherwise interfere with normal plant operations. The
prescribed setpoint above which these trips are unblocked assures their avail-
ability in the power range where needed. Specifications 15.2.3.2.A(1) and
15.2.3.2.C have 1% tolerance to allow for a 2% deadband of the P10 bistable

which is used to set the limit of both items.

Sustained operation with only one pump will not be permitted above 10% Full
power. If a pump is lost while operating between 10% and 50% of Full power, an
orderly and immediate reduction in power level to below 10% of Full power is
allowed. The power-to-flow ratio will be maintained equal to or less than
unity, which ensures that the minimum DNB ratio increases at lower flow because
the maximum enthalpy rise does not increase above the maximum enthalpy rise

which occurs during full power and full flow operation.

Referengg§

(1) FSAR 14.1.1 (4) FSAR 14.3.1 (7) FSAR 3.2.1
(2) FSAR, Page 14-3 (5) FSAR 14.1.2 (B) FSAR 14.1.9
(3) FSAR 14.2.6 (5) FSAR 7.2, 7.3 (9) FSAR 14.1.11

15.2.3~7



Applies

seMosSNC SINDITISNS FOR CPERATION
T ——————

=T the cperat.ng status of the Reactor lzclant Systenm.

Okh~acu.ve

oo s

pCs

iy those limiting condition? for operaticn of the Reactor Caclant

System which MuUsSt @ met =0 ensure salfe Isactor operat.on.

Spec

A.

« £

- -

cation

QPERATICNAL CCMPONENTS

Specification:

l.

Qe

Coclant Pumps

At least cne rsacior cocolant pump or the residual heat
removal system shal. be in operat.on when a reducticn

is made in the boron concentraticn of the rsactcr ccolans.
Wwhen the reactor L8 critical and above 1V Full sower,
axcopt for natural circulation tests, at least one reactor
coclant pump shall be in operaticn.

(1) Resac=cr power shall not Se maintained abcve _0%

of FULL power unless both reactor coolant pumps are
in operaticn.

(2) If eizher reactor ccolant pump Ceaser Sperating,
immediate power recducticon shnall De (n.t.ated Jnger

administrative control as necessary o recuts power

tc less than 108 of FULL pewer.

Steam Caperator

One steam jenarator shall De creraple wnenever <Tn2

reac=or zoclant temperature .1s ipove 3I0°T

15:3.1~1
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JPERATIONAL LIMITATIONS

“

The foisowing ONB related paradeters shall de maintained withir the limiss

shewn during FULL power operation:

1. TAvGc shall be zaintained:
< 578°F when RCS cotal £low > 178000 gpm
< 576.9°F when RCS total flow < 178000 zpm

" Reactor coolant system pressure shall be maintained:

> 19535 psig during operaticn at 2000 psia

3. Reactor Coolant System Total Flow Rate > (,95) x 178,000

Basis:

Although the operational limitations above require reactor coclant svstenm
total flow be maintained above a minimum rate, no direct zeans of measuring
absolute flow during operation exist. However, during initial startup
reactor coolant flow was measured and correlated to core 4AT. Therefore
monitoring of AT may be used to verify the above minipum flow requirement
is met. If a change in steady srate full power AT greater than 3°F is

observed, the actual flow measurements will be taken.

15.3:1-19




The eight main steam safety valves have a total cambined rated capability of
6,664,000 lbs/hr. The total rated steam flow is 6,620,000 1b_l/h.r. therefore
eight (8) main steam safety valves will be able to relieve the total full

steam flow if necessary.

In the unlikely event of complete loss of electrical power to the station, decay
heat removal would continue to be assured for each unit by the availability of
either the steam-driven auxiliary feedwater pump or one of the two motor-driven
auxiliary steam generator feedwater pumps, and steam discharge to the atuosphere
via the main steam safety valves or atnuspheric relief valves. One motor-driven
auxiliary feedwater pump can supply sufficient feedwater for removal of decay
heat from a unit. The minimum amount of water in the condensate storage tanks is
the amount needed for 25 minutes of cperation/unit, which allows sufficient time

for operator action.

An unlimited supply is available from the lake via either leg of the plant service

water system for an indefinite time period.

15.3.4-2a



25.3.5 INSTRUMENTATION SYSTEM

JEeraticna. Sa‘fez. tnstrumencation

ESi-cac ..z
APPiles to plant Lnstrumentation systems,

Obiecsives:

To provide for automatic .nitiaticn of the Engineered Safety Features in the

even: that srincipal process variable limits are exceeded, and =c delineate

to ensure reactor safety.

Specification:

A. The Engineered Safety Features initiation instrumentation setiing
limits shall be as stated in Table 15.3,.5~1.

B. For on-line testing or in the event of a sub=system instrumentation
channel failure, plant operation at FULL power shall be permitted,
to continue in accordance with Tables 15.3.5-2 through 15.3.5-4.

In the event tne number of channels of a particuiar sub-system

0)

|
the condi®ions of the plant instrumentation and safety circuits necessary

in service falls below the limits given in the column entitled

Minimum Operable Channels, or Minimum Degree of Redundancy cannct

be achieved, operation shall be limited according to the reguirement
shown in Tables 15.3.5-2 through 15.3.5-4, Operater Action when
minimum operable channels unavailable.

.

The accident monitoring instrumentatiocn channels in Table 1£.2.5-

wun

O

shall be operable. In the event the number of channels in a parti-
cular sub-system falls beiow the minimum number cf operable channels
given in Column 2, operation and sudsequent operat>r action shall
be in accordance with Column 1.

Basis:

Instrumentation has been provided %O sense accident conditicns anc o

initiate operation of the Engineered Safety Features(l).

"

1£.3.5~1



FUNCPIONAL UNIT

Turbine Trip

Steam Flow - Feed Water Flow
mismatch

lo 1o steam Generator
Water Level

Undervoltage 4 KV Bus

Underfrequency 4 KV Bus

TABLE 15.3.5-2 (Cont'd)

1 2 k] 4 S
NO. OF MIN. MINIMUM PERMISSIBLE
NO.OF CHANNELS OPERABLE DEGREE OF BYPASS
CHANNELS T0 CHANNELS REDUNDANCY CONDITIONS
TRIP
3 2 "2 1
2/1o0p 1/loop 1/lo0p 1/lcop
3/loop 2/loop 2/loop 1/loop
2/bus 1/bus 1/bus -
(both buses)
2/bus 1/bus 1/bus -

(both buses)

NOTE : When block condition exists, maiatain normal operation.

FP . =  FULL power

*

Hut Applicable

*

Une aedditional channel may be taken out of service for zero power physics testing.

Page 2 of 2

OPERATOR ACTION
IF CONDJTIONS OF
COLUMN 3 OK 4
CANNOT BE MET

Maintain <50% of FULL
power

Maintain hot
shutdown

Maintain hot
shutdown

Maintain hot
shutdown

Maintain hot
shutdown



TABLE 1% 3.5-5

INSTRUMENT OPERATING CONDITIONS FOR INDICATIONS

by On-Line Computer

*Applies vo presently installed combination of auxiliary feedwater pump discharge flow indicators and auxiliary feedwater

flow to steam generator indicators.

1 2
MINIMUM
NO. OF OPERABLE
FUNCTIONAL UNIT CHANNELS CHANNEL
PORV Position Indicator 1/valve 1/Valve
PORV Block Valve Position 1/vValve 1/Valve
Indicator
Safety Valve Position Indicator 1/Valve 1/Valve
Reactor Coolant System Subcooling 1 1
Auxiliary Feedwater Flow Rate* 1 1
Control Rod Misalignment as Monitored 1 1

3

OPERATOR ACTION IF CONDITIONS
OF COLUMN 2 CANNOT BE MET

If the operability of the PORV position indicator
cannot be restored within 48 hours, shut the
associated PORV Block Valve.

If the operability of the PORV Bluck Valve Position
Indicator cannot be restored within 48 hours,

shut and verify the 3lock Valve shut by direct
observation or declare the Block Valve inoperable.

If the operability of the Safety Valve Position
Indicator cannot be restored within seven days,
be in at least Hot Shutdown within the next

12 hours.

If the operability of a subcooling monitor
cannot be restored or a backup monitor made
functional within 48 hours, be in at least
Hot Shutdown within the next 12 hours.

If the operability of the auxiliary feedwater
flow rate indicator cannot be restored within
48 hours, be in hot shutdown within 12 hours.

Log individual rod positions once/hr., after a
load change >10% of full power or after >30 inches
of control motion.




A.? Under abnormal conditions including 3lack Plant startup, one reactor

may be made critical providing the following conditions are zec:

a. One 345 KV transmission line is in service; or the gas turbine

is operating.

W The 345/13.8 KV and the 13.8/4,16 KV station auxiliary transformers
associated with the unit to be taken critical are in service; or
the associated 13,8/4.16 XV station auxilisry transformer is in

service and the gas turbine is operating.

Ce Reactor power level 1is limited to 503 FULL pcwer until 2 or more

transmission lines are restored to service.

d. 480 Volt buses 303 and BO4 for the unit to be taken critical are

energized.

@, 4160 Volt buses AO3, AQ4, A0S, and AO6 for the unit to be taken

critical are energized,

£, A fuel supply of 11,000 gallons is available; and both diesel

generators are operable.
g. Both batteries and DC systems are operable.

8.1 During power operation of one or both reactors, the requirements of
15.3.7.A.1 may be modified to allow the following arrangements of systems

and components:

a. If the 345 KV lines are reduced to only one, any operating reactor(s)

- T e

must be promptly reduced to, and limited to, 50% FLLL cower. 17 3
345 KV lines are lost, any operating reactor(s) will be reducad o

supplying its auxiliary load, until one or more J45 X7 transmission



 E oW

If the 13.8/4.16 KV auxiliary transfcrmers are recduced
one, the rsactor associated with the ocut of service tr
placed in the hot shutdown condition.
AQ3 or ACO4 may be ocut of service fo
provided both diesel generators are opurable and the
associated diesel generator is operating and providing power to the

(- =

engineered safequard bus ncormally supplied by the out of service bus.

One diesel genarator may be inoperable for a period noct exceeding 7

days provided the other diesel generator is tested daily toc ensure

operability and the engineered safety features associated with this
diesel generator shall be cparable.
e battery may be incperakle for a period
rovided the cther battery and two battery

ith one charger carrying the DC

DC supply systen.

KV transmission line intarconnec
MW gas turbine generator and two 2850 KW diesel
the plant. All of these energy sources will Dbe
depth and reliability ¢ service to the

through redundent station auxiliary p




If only one 345KV transmission Lline is in service to the plant switchy

w
3
wl

~
w

temporary Lcss of this line would result in a reacter trip(s) 1% the r

©
w
“r
I

el

"

power level were greater than 30% FULL power. Therefore, in orcer to maintain
continuity 2% service and the possibility of self-sustaining operations, 1f
only one 345KV transmission Line is “n service to any operaticn reactor(s), thre
power Level of the affectea reactor(s) will be Limited to 50% FULL power.

If both 345/13.8KV station auxiiiary transformers are out of service, only one
reactor will be operated. The gas turbine will be supplying power to operate
the safeguards auxiliaries of the operating reactur and acts as a backup supply
for the unit's normal auxiliaries. Therefore, to prevent overloading the gas

turbine in the event of a reactnr trip, the maximum power level for the operating

l

reactor will be limited to SO% FULL power. These conservative Limits sre

"

e

ot

to improve transmission system reliability only and are not dictatec by safety

system requirements.

References

FSAR Section 8



15.3.30 CONTRCL ROD AND POWER DISTRIBUTION LIMITS

Agglxclbxl;:v

Applies to the cperation of the control - >ds and to core power distrinution

limits.

Obﬂe;;;vd

To wnsure (1) core subcriticality after a reactor wrip, (2) a limit on potT cial
reacsivity insertions from a nypothetical rod cluster control assembly (RCCA)
ejecticn, and (3) an acceptable core power distribution during power operation.
Sgcc;:zcatxon

A. Bank Insertion Limits

) I8 When the reactor 1is critical, except for physics tes:s and control
rod exercises, the shutdown banks shall be fully withdrawn.

25 when the ziactor 1§ critical, the control banks shall be inserzed no
further than the limits shown by the lines on Figure 15.3.10-1.
Exceptions £o the insertion limit are permitted for physics tests
and control rod exsrcises.

s The shutdown margin shall exceed the applicable value as snown in
Figure 15,.3.10-2 under all steady-state operating conditions from
350°F to FULL power. An exception to the stuck RCCIA component of
the shutdown marsin reguirement 1S permitted for nnysSics zests.

4. gxcept for physics rests a shutdown margin of at least .% lk/K sha..

w

neoT
-

be maintained when =he reactor coolant temperature .s .ess shan 3

- When the reac:or is 1in «he hot shutdown condition or during any

Al

W

approach to criticality, except for physics tests, the cr: scal
red position srall not be lower ~han the insertion l.mit far 2erc
power. That is, if whe control rods were withdrawr .n normas

-

seguence with no other reactiVvity change, the reactor wouid netT

pe critical unt.l the control Sanks WJere above =he .nsertico rima

B ] Aol ool e b R L R e ke T e e A o T L By e e
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and sversemperature .T TILF SETFCLNTS sha.l Se siZo_ar.y recucec
ané reac=cr sower ..muted such that Speciiicasicn L3.2..0.3...a
accve .s oe=.

The zarget flux d4ilZlezence as Zined in wne casis shall Se
measured at least guarserly. A targez Il iifference update
value shall Se determined monthly Sy Deasurement, ©r DY linear
interpolation Detween tie last Teasured value anc IV at end of
cycle Life (that is when the DOITY concentIiaticn =B «he cspolant s
zerc £pm), or Dy extrapclaticn of ne last three Measurec points.
The target flux difference and 1ts associatec alarm setpolnts
need not be updated if the update value for FULL power targes
flux difference is within +0.3% of the present.y emploved FULL
power target flux difference value.

Except for pnysics testing, exccore detector calibratisn (including
n;:ovnry) , or as modified below, the indicated axaal flux
difference shall be maintained wizhin a range of +6 anc -3
percent of the taryet flux differsnce. ™h.s .s defined as e
target band. -

At a power level greater tnan 20 peIcent of FULL power, if the
indicated axial flux difference deviates IIcm 1IS Targec sand,
che flux difference snall be returmed O The Tarcecs zand
immecdiactely Or reactor power shall be reducec =T a level nc

greater than 390 percent of FULL power.

At a power level no greater tian 90 percent 3¢ FULL pcwer,

(1) The indicated axaal flux 2ifferenc may dgviate from LT3 -5
=0 =3% zarge:z sand I2r a maxioum ef zne agour (sum.at.ve

in any 24 ncur serisc proviced tne Tlux i.iference Zces

exceed an ervelcpe counced v -1l percent ans -ia pegoent



— -

TTLL cower below 20%. IZ the sumu_.ative tizme axc:2e

o

$ cne
asur .o any 24 oW sericd, then e I8ActI sewer sha.. ce

reduced mmediately =5 00 greater =nan 30% FULL power and the

aasn neutITn £1.x seTzoint reduced =0 nC greater man -1

of FULL power.

(23 A power ilncTease 2 3 level zreater =nan 20% of FULL power

v

i3 ssntingent ipen e indicated axzal flux difference ceing
wizhin its target sanc.
e. At a power level 70 greater Than 50 percent of FULL power,
(1) The indicated axsial flux diZference zay d'.v;;tc Szom iS3
carget -and.

(2) ¢ powex.ncrease =2 a level grsater Inan 508 of FULL power

is contingent upon ene indicated axial flux ds £fgrence nCT

peing cutside 1t3 sarget band fgcr acre ehan =—vo curs (cumulative)

sut of =he preceding 314 nour pericd., ©2ne nalf 2f the e
sne indicated axzal £1ux difference 1s out of i1=s targe=
sand up =0 30V of FULL power {s to be counted as :cn;:ibu::n;
o =he cne hour cumulative maxizus = 2lux 3ifference MaYy
4dgriate from LSS tarzet band at a scwer tevel Less =an
or equal to 30% of FULL powe..

4 Alarms shall normall.y -e used t© imdicate acn-coniormance IR

che flux differesnce requirement af 15.3.10.3.2.c0r =0 glux

4y ffarence~-ti3e reguirement of 15.3.10.3.2.4(2) . 12 zhe
alarms arce semporarily aur=-gf-serrice, o€ axial fiux iiZferencse

- -

snal. be noted and =anfsrmance Y10 08 1imi=s assessecd 2very fcul
N
4 2ours, ancd ~alf-ncurly =mereaizer.

éar =ne ILIST
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(4SBT 23T FAYSLSS EBSE, YLANGTVAZ 58 LNSLS3TAC TLASIALT FOwes
S32.2 exceeds 2V the =ilt condision shal. Se elizinacted Within Twe

acuZsS ST e following acsisns szal. Se taken:

a. Reduce core power level and the power rance 1ign flux seTpolnt
wio percent of rated values fcr every percent of ;.ﬁ?'.*.ca:cd
guadrant power si.t.

B. I =he =ilt is nct corrected within 24 hours, Sut the ROt Shanned
factors for rated power are not exceecec, an evaluaticn as It e
cause of the discrepancy shall se made and repcrzec ¢ tne Nuclear
Reculatory Commission. Return to FULL power is permitted, ISVicing
the hot channel factors are not exceeded.

c. 12 the design hot channel facteors for FULL power are exceeced or

not determined within 24 hours, the Nuclear Regulatory Commissicn

shall he notified and t=he overpower AT and cvertesperature 1T IILp setT

points shall be reduced -y tle equivalent of 2% FULL power for every
percent of quadrant power tilt.

4. The excore nuclear instrumentaticn system serves as e ETimary
quadrant power =ilt alarm. T2 the alara is not func=icnal for Twe
aours, backup mathods of assuring that e guadrant power =i.t 1S
acceptable shall be used. These sethods include hand calgculaticons,
incore -"hermocouples using either a computer of manual calculaticns
or incore detectors.

e. wWen cne power range channel 1S incperacle and thermal power LS
greater than 7358 of FULL power, the quadrant power =ilt

shall be confirmed as acceptaple Dy use of che movacle .ncore

detesc=ors at least once per 12 hours.

incperable Red Cluster Control Assercly RCTN

; 1% 8 3 1 -~ -~ - -l o= S % i o
AR RCZh shall be considerec .ncperat.e 1 one or more =f e I0..Cwing

- -y
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D.

E.

Misaligned or Dropped RCCA

RCCA

If the rod position indicator channel is functional and the associated
RCCA is more than 7.5 irches indicated out of alignment with its oank
and cannot be aligned when the bank is between 215 steps and 30 steps,
then unless the hot channel factors are shown to be within design limits
as specified in Section 15.3.10.8-1 within eight (8) hours, power shall
be reduced to less than 75% of FULL power. When the bank position is
greater than or equal to 215 steps, or, less than or equal to 30 steps,

the allowable indicated misalignment is 15 inches.

To increase power above 75% Full power with an RCCA more than 7.5 inches
indicated out of alignment with its bank when the bank position is between
215 steps and 30 steps, an analysis shall first be made to determine the
hot channel factors and the resulting allowable power level based on
Section 15.3.10.B. When the bank position is greater than or equal to

215 steps, or, less than or equai to 30 steps, the allowable indicated

misalignment is 15 inches.

If it is determined that the apparent misalignement or dropped RCCA indi-
cation was caused by rod position indicator channel failure, sustained

power operation may be continued if the following conditions are met:

a. For operation between 10% power and FULL power, the position of the
RCCA(s) with the failed rod position indicator channel(s) will be
checked indirectly by core instrumentation (excore detectors, and/or
thermocouples, and/or moveable incore detectors) every shift and
after associated bank motion exceeding 24 steps in one direction.

b. For operation beluw 10% of FULL Power, no special monitoring is ,

required.

Drop Times

At operating temperature and full flow, the drop time of each RCCA shall
be no greater than 1.8 seconds from the loss of stationary gripper coil

voltage to dashpot entry.

15.3. 107



anomalies which would, otherwise, affect these tases.

Axial Power Distributicn

The procedures for axial power distribution contrcl are designed tO mininmize the
effecs=s of xencn redistributicn on the axial power distribution du:zng lcad

fcllow maneuvers. Mmasically, coentrol of flux difference :is :oquz:td.:o limis th
da:!c}cnc. between the current value of flux difference ( AI)and a reference

value which corresponds to the FULL power equilibrium value of axial offset

axial offset = AI/fracticnal power) .

The FULL power target flux difference is defined as that indicated flux !
difference of the core in the following conditicn: equilibrium xencn Qittle cr
no oscillation) and with the full-length rod contrcl rod bank more chan 190 steps
withdrawn G.e., the normal full power position) . Values for all other core power
levels are obtained by multiplying the FULL power value by the facticnal power. |
At zerc power the target flux differance i3 OWN. S ince the indicated equilibrium
value was noted, no allowances for axcore detector error are necessary and
indicated deviaticn of +6 and -9 percent il are permitzed from the indicated
reference value. During pericds whers aextensive lcad following is required,

it may be impractical tc establish the required core conditions for measuring

the target flux difference avery month. For this reascn, the specificaticn provices
three methods for updating the target flux dif:erence.
Serict control of the flux difference @nd rod position) is " .. as necessary
during ceduced power operaticn. This is because xencn stributicn sontrol at
reduced power 1is not as significant as the control at FfULL power anc allowance

has been made in predicting the heat flux peaxing factors for less strict

control at reduced power. Strict control of the flux difference 1s not zOssible
during certain physics tests or during raquired pericdic excore calibraticns

which require larger flux differences than permitted. Therefore, tihe specifi-
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AN A Selloerate Janner WilDout uUnCue Fressure on tne cperating perscnnel secause
of the unusual technigues to be used t0 accommodate the reactivity changes
associated with the shutdown.

Misal.cnec RCCAS

The various contrel rod banks (shutdown banks and control banks, A, B, C, and D)
are eacn to be moved as a bank; that is, with all rods in the bank yithin cne step
(5/8 inch) of the bank position. Direct informaticn on rod position indication is
provided by two methods: A digital count of actuating pulses which shows th
demand pesition of the banks and a linear positicn indicator (LVDT) which indi-
cates the actual rod position. The rod positicn indicator channel has a demcn-
strated accuracy of SV of span (+7.2 inches). Therefore, an analysis has been
performec to show that a misalignment of 15 inches cannct cause design hot channel
factors to be exceeded. A single fully misaligned RCCA, that is, an RCCA 12 feet
out of alicgnment with its bank, does not result in exceeding core limits in
steady-state cperation at power levals less than or equal to rated power. In
other words, a single dropped RCCA is allowable from a core power distributicon
viewpoint., If the misalignment condition cannct be readily corrected, the
specified reduction in power to 75% of FULL power will insure that design margins
to core Limits will be maintained under both steady=-state and anticipatec tran-
sient conditions. The eight (8) hour permissible limit on rod misalignment at
rated power is short with respect to the probability of an independent accident.
Because the rod positicn indicator system zay have a 7.5 inch error when a
misalignment of 15 inches is occurring, the Specificaticn allows only a 7.5

inch indicated misalignment. However, when the bark demand position is greater
than or equal to 215 steps, or, less than or equal to 30 steps, the consequences
of a misalignment are much less severe. The differential worth of an indivaidual
RCCA is less, and the resultant purturbation on power distributions is less

than when the bank is in its high differential worth region. At the =op and

‘0

botscm of the core, an indicated 15 inch misal.ignment Zay De Iepresanting an

wm

actual misalignment of 22.5 inches.
The failure of an VDT in itself dc3¥s not reduce the shutlo capability of the
15.3.10-15



‘rods, Sut Lt dces recduce =8 Cperator’s zapapilisy for Jdetarmining e position

ag =B

r2dé oy iirect Teans. The Operatir tas aval.acsle 2 Li3 e axcore
ietests; recsSriings, iLncore thermecsuple readings and periodic incore Ilux

-races for indirectly determining rod pesition and flux tilts should the rod

with the incperaple LVDT seccme zalpositicned. The excore and ineore instsuaenta-
=ion Wild N0t necessarily recogniza a :isal.ignment of 15 inches Tecause 2
-oncommitant Lncrease Ln sower density will normally be less than 1V for a 18 iach
misalicnment. The excore and incore instrumentacticon will, howevar, detecs any red
misalignment wnich is sufficient 10 cause a signiflcant increase =n ndt channel
factors and/or any significant loss in shutdown capapillity. The increased survell-
lance of the core if one or scrs rod position indicator channels s ous=-2f-sersice
serves %o guard against any siguificant loss in shutdown ZJArgin O margin <o cSore
chermal limits.

The history of malpositioned RCCTA's indicaces =hat .n nearly all such cases, the
malpesitioning cccurred during Sank Xovezent. Checking rod pesiticn after dank
sotisn exceeds 24 steps will verify that the RCCR with tie inoperable LVET is
noving properly withi its bank and tie bank step sounter. Malpos.tioning of an
RCTA in a staticnary sank is very rars, and if it does ocour, it is usually gross
slippage wnich will De seen DY axternal detectors. Should it go undetected, tne
r.me between =he rod POSiItion checks performed every shifs is short w7ith res;ect
t2 the prebability of scourTence af ancther independent uindetecTed situat.cn

Jnich weuld further reduce The snutdcown capability of the rods.

Any sompination of misaligned rods below 188 FULL power will not exceed tae

design limats. For tiis reason, i®= i3 not necessary to -heck the position of

O
b |
'

w

rods with incparable LVDT's Delow 108 power; plus, tne ncore instouzentats
ot affec=ive for determining rod position qatil the zower level .s accve

agproximately 3N,

15.3.10=-16



15.3.11 MOVARLE IN~CORE DNSTRUMENTATION

Applicabilicy:

Applies to the operability of the morvable datector instrumentation systes.

Cbiective:

To specify functicnal requirements on the use of the in-core m-:rx:!pcnu::on

systems for the recalibration of the excore axial off-get detecticn system,

sEcification:

A. A minimum of 2 thimbles per quadrant and sufficient movable in-core
detectors shi’'l be operable during re-calibration of the excore axial
off-set detecticn system. .

B. Power shall be limited to 908 of FULL power if the calibration
requiremants for excore axial off-set detaction system, identified in

Table 15.4.1-1, are not met.
Basis:

The Movable In-Core Instrumentation SYlt-(l) hags four drives, four detectors,
and 36 thimbles in the core. The A and B detectors can be routed to

eighteen thimbles. The C and D Jdetectors can be routed to twenty-saven
thimbles. Conseguantly, the full systam has a great deal more capability

than would be needed for the calibraticn of the ax-cocre detectors.

To calibrate the axccre detectors channels, it is only necesssary that the
Movable In-Core Systam be used to detarmine the gross power distribution
in the core as indicatad by the power balance between the top and bottom

halves of the core.

Unit 1 Amendment






I. INTRODUCTION AND PURPOSE

This safety evalustion has been performed to address the non-LOCA safety
considerations in allowing Point Beach Unit No. 1 to operate with
significant steam generator tube plugging. Tube plugging in sufficient
numbers may result in three effects:

- Reactor coolant flow is reduced due to increased steam generator
flow resistance.

- The primary flow and steam generator heat transfer area are
reduced. Thus to maintain guaranteed steam flow, Tavg must be

increased or steam pressure reduwced.

- Primary reactor coolant mass 1nvent_ory is reduwced.

The impact of higher steam generator.tube plugging levels of up to 24
percent on the ncn-LOCA accident analyses presented in Chapter 14 of the
FOSAR has been assessed. The basic appro'ach used was to identify t.e
important parameters for each accident, determine which of these param-
eters were affected by the higher steam generator tube plugging levels,
and then determine how the impacted parameters sffected the accident
analysis. The resulting impacts were determined by either evaluating
the accident to qualitatively demonstrate that the accident is not
limiting or by reanalyzing tha affected accident (if the accidenmt was
found to be limiting or very sensitive to the impact of higher steam
generator tube plugging levels). The evaluations were consistemt with
the following assumptions:

Maxim:m core thermal power, MWt 1381.8
Thermal design flow, gpm/loop 84,500
S.G. tube plugging level, percent 24
Tavg at 100 percent of maximum allowed power, °F 572.86
aT at 100 percent of maximum allowed power, °F £5.5
RCS pressure, psia 2000
Fop 1.58
TnoIoad' ¥ 547

Fo maximum



:1. ~CCIDENT ANALYSIS

The impact of reduced power and flow with respect to operation at 2000
psia, on the non-LOCA accident analyses presented in the Point Seach
FSAR has been assessed. In general, all of the transients are sensitive
to initial power level, steady state primary flow, and changes in system
temperature and pressure. A study was made of each currently applicable
accident analysis to identify margins to safety limits which could be
used to offset per*'ties due to reduced primary flow. Reduction in
system power is a benefit in DNB calculations and more than offsets the

flow and Tav (relative to reduced power) penalties.

g

The most recently applicadble analysis used in this report is indicated
by the reference number after each title.

Uncontrolled RCCA Withdrawal From a Subcritical Condition*!!

A control rod assembly withdrawal incident when the reactor is subcrit-
ical results in an uncontrolled addition of reactivity leading to a
power excursion (Section 14.1.1 of the FSAR). The nuclear power
response is characterized by a very fast rise terminated by the negative
reactivity feedback of the Doppler power coefficient. The power excur-
sion causes a heatup of the moderator. However, since the power rise i3
rapid and is followed by an immediate reactor trip, the moderator temper-
ature rise is small. Thus, nuclear power response is primarily a
function of the Doppler power coefficient.

The reduction in primary coolant flow is the primarv impact which
influences this accident. The reduced primary coolant flow results in a
decreased core heat transfer coefficient which in turn results 'n a
faster fuel tomperature increase than reported in the most racent analy-
sis.(l)
feedback thus reducing the nuclear power heat flux excursion, as pre-

The fast temperature increasze would result in more Joppler

sented in Reference 1, which would partially compensate for the flow
reduction. Therefore, the nuclear transient is oniy moderata2ly sensi-

tive to the impact of steam generator tube pluggirg.

LN
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The most recent analysis(l) shows that for a 90 x 10

Ak/sec reactivity
insertion rate, the peak heat flux achieved is 7€ percent of nominal. This is
conservative for the higher plugging situation for the reasons stated above.
The resultant peak fuel average temperature was 772°F. A 5 percent reduction
in flow and the associated reduction in core heat transfer coefficiert would
degrade heat transfer from the fuel by a maximum 5 percent and increase the
rise in peak fuel and clad temperature by a maximum of 5 percent. Therefore,
the fuel and clad temperatures would be less than ~784°F and ~617°F, respec-
tively, 7or the present evaluation. These values are still significantly below
fuel welt (4S00°F) and zirconium-H20 reaction (1800°F) limits, and the impact of
increased steam generator “ube plugging, up to /4 percent would not result in a
violation of safety limits.

Uncontrolled RCCA Withdrawal at Power(z)

An uncontrolled rentrol rod assembly withdawal at power produces a mismatch
in steam fiow and core power, rosufting in an increase in reactor coolant
temperature (Section 14.1 2 of FSAR). Reduced flows result in less margin to
DNB. Reduced thernal power results in more margin to DUNB. In addition, the
r;duced primary flow will increase loop transit time which could require new
values of lead/lag time constart:; to be determined for tne overtemperature AT
set point equation. Thus to assure adequate core prutection the Reactor Core
Therma! and Hydraulic Safety Limits have been recalculated consistent with the
reducticn in RC5 flow and thermal power. The resulting overtemperature AT
protection limit: were essentially urchanged. Based on the current overtemp-
erature AT limits, new core limits, reduced RCS5 flow and reduced rated power,
the accident has peen reanalyzed to verify the adequacy of protection setpoints
and the lead/lag time constants.

Method of Analysis

The transient was reanalyzed employing the sairc digital computer code and
assumptions regarding initial conditions and instrumernitation and setpont errors
used for the FSAR, including: $



1. Power levels 2qual to 102 percent, 62 percent, and 12 percent of
1381.8 MaT;

2. Average temperature 4°F above T
power level,;

avg corresponding to the initial

3. Pressure (1970 psia) 20 psi below nominal;

4. Reactor trip on high nuclear flux at 118 percent of 1381.8 MWT with
trip delay of 0.5 seconds; and

5. The setpoints for the overtemperature aT reactor trip function are
those which presently appear in the Technical Specification cur-
rently for 2000 psia operation, with allowances for instrumentaticn
errors. A trip delay time of 2.0 seconds was used.

6. Nominal flow is 84,500 gpm/100p.

7. No credit is taken for the high pressurizer water level and high
pressure reactor trips.

Results

Figures 1 through 3 show the minimum ONBR as a function of reactivity
insertion rate for 102 percent, 62 percent and 12 percent of full power.

Conclusions

These results demonstrate that the conclusions presented in the FSAR are
still valid. That is, the core and reactor coolant system are not

~

adversely affected since nuclear flux and overtemperature 4T trips pre-

.

vent the minimum ONB ratio from falling below 1.20 for this incident.
Thus the current setpoint asquation and reducticn in rated power compen-

-

sate foar the reduction in thermal design flow.

8



(2)
Malpositioning of the Part Length Rods‘“’

A malposiitiong of a part length rod accident need not be addressed since the

part length rods have been removed from the core.

L
Rod Cluster Control Assembly (RCCA) Drop(J)

The drop of a Control Rod Assembly results in a step decrease in reactivity which
produces a similar reduction in core power, thus reducing the coolant average
temperature. The highly negative moderator temperature coefficient (-40 pcm/°F)
assumed in the analysis results in a power increase (overshoot) above the tur-
bine power runback value causing a temporary imbalance between core power >nd
secondary power extraction capability. The effect of 5 percent reduction in
initial RCS flow would be a smaller reduction in coolant average temperature
and less of a power overshoot Statepoints were evaluated consistent with a
5 percent reduction in flow and a 9 percent reduction in power The reduction

In power results in additional DNB margin. The resulting DNB evaluation showed
that the DNBR 1imit of 1.30 can be more than accommodated with margin in the cur-
rent cycle. The conclusions in the FSAR remain valid.

2\
Chemical and Volume Control System Ma1functicﬂ("

For a boron dilution incident during refueling or startup, while the reactor is
subcritical, Section 14.1.4 of the FSAR shows that the operator has sufficient
time to identify the problem and terminate the dilution before the reactor
becomes critical Tube plugging has no effect on the analysis at refueling
conditions or cold shutdown conditions since only the reactor vessel and RHR

system volumes are considered. For a dilution during startup, the effective

volume of primary coolant in the steam generator tubes has been reduced by

~24% (~323 ft°) Thus the volume of the reactor coolant (excluding the pres-

+

R = 3 e
surizers) 1s reduced from 5253 ft~ to 4930 ft However, the minimum dilution

time has been calculated for refueling and startup assuming a minimum boron
concentration of 300 ppm, as opposed 2000 ppm assumed in the FSAR This will

1

result ir chorter time to dilu to the maximum critical bo

J




1130 ppm at refuelinj and 1600 ppm at startup. The minimum time
required for the reactor to become critical at refueling and startup has
been calculated to be 74 minutes an< 23.9 minutes respectively. Thus
adequate time is available for the operator to recognize and terminate
the dilution flow from refueling and startup conditions.

For dilution at power, it is necessary that the time to lose shutdown
margin be sufficient to aillow identification of the problem and termina-
tion of the dilution. As in the dilution during startup case, the RCS
volume reduction due %o steam generator tube plugging must be con-
sidered. Tne effective reactivity addition rate is a function of the
reactor coolant temperature and boron concentration. The reactivity
insertion rate calculated is based on a conservatively high value for
the expected boron concentration at power (140C ppm) as well as a con-
servatively high charging flow rate capacity (181.5 gpm). The redctor
is assumed to have all rods out in either automatic or manual control.
With the reactor in manual contral and no operator action to terminate
the transient, the power and temperature rise will cause the reactor to
reach the Overtemperature sT trip setpoint resulting in a reactor trip.
After reactor trip there is at least 15.1 minutes for operator action
prior to return to criticality. The boron dilution transient in this
case is essentially the equivalent to an uncontrolled rod withdrawal at
power. The maximum reactivity inserticn rate for a boron dilution
trans: 1t is conservatively estimated to be 1.15 pcm/sec and is within
the runge of insertion rates analyzed for uncontrolled rod withdrawal at
power. Prior to reaching the Overtemperature aT reactor trip the opera-
tor will have received an alarm on Overtemperature 4T and turbine run-

back.

With the reactor in automatic control, a boron dilution will result in a

power and temperature increase such that tne rod controller will attempt

to compensate by slow insertion of the control rods. This action by the

controller will result in rod insertion limit and axial flux 2larms.

The minimum time to lose the 1 percent :k/k shutdown margin rojuired at
. !

beginning-of-1ife would be greater than 15.1 minutes. ihe time would be

[N



significantly longer at end-of-1ife due to the low initial boron concen-
tration ana 2.77 percent :k/k shutdown margin.

Rup.cure of a Steam Pipe(Z)

The steamline break transient is analyzed for hot zero power, end of
1ife conditions (Section 14.2.5 of the FSAR) for the following cases:

- Hypothetical Break (steam pipe rupture)
Inside Containment with and without power
OQutside Contairment with and without power

- Credible Break (Safety valve opening)

A steamline break results in a rapid dapressurization of the steam gen-
erators which causes a large reactivity insertion to the core via
primary cooldown. The acceptance criteria for this accident is that no
DONB must occur following a return to power. This limit, however, is
highly conservative since steam line break is classified as a Condition
IV event. As such, the occurrence of ONB in small regions of the core
(=5 percent) would not violate NRC acceptance ~<riteria.

The impact of increased levels of steam generator tube plugging would
affect the accident principally due to the reduced flow, reduced RCS
inventory, and reduced heat transfer cocefficient. These impacts would
result in changed cooldown and feedback reactivity characteristics such
that the return %o power as shown in the previous analysis would be
sligntly conservative with respect to the lower initial flow condi-
tions. In addition, the time of Safety Injection actuation would be
unaffected by flow conditions for the Hypothetical Breaks. This coupled
with the slightly slower return to power would result in a reduction in

peak average power for the cases with and without power and indicate

’

results consarvative with respect to the current analysis.

<
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2)

Startup of an lnactive Rezctor Coolant Loop'

Startup of an idle reactor coolant pump results in the injection of
relatively cold water into the core. This accident need not De
addressed due to Technical Specifications restrictions which prohibit
power operation with a loop out of service. However, a brief discussion
of the impact of the new operating conditions is included. The analysis
in FSAR Section 14.1.5 shows that the reactor does not trip and reaches
a peak power of 21 percent full power. The lower loop flow would resul®
in 2 sl'ghtly lower reactivity insertion rate, resulting in a lower peak
heat flux. Therefore results presented in the FSAR would be conserva-
tive.

Reduction in Feedwater Enthalpy Inciden:(Z)

The addition of excessive feedwater and inadvertent opening of the feed-
water bypass valve are excessive heat removal incidents which result in
a power increase due to moderator feedback. Increased levels of steam
generator tube plugging would impact this analysis prinéﬁpa]ly due to
the reduced flow.

Section 14,1.6 of the FSAR presents two cases. The first case assumes a
zero moderator coefficient, which is used to demonstrate inherent tran-
sient attenuation capability during a feedwater reducticn. A reduction
in flow will have a negligible effect on stability since the reactivity
insertion is identical to the FSAR case due to the zero moderator tem-
perature coefficient. ONB is not a consideration for this case since
ONBR's do not fall below the steady state value. This is due to the

‘avg®
than compensated by the reducticn in nominal power, resulting in an

relatively large reduction in Tne reduction in flow is more

increase in the initial steady state OMBR. In addition, as discussed in

the FSAR, the reactor will trip on low pressure trip.

T carA ~ - ooy Y a pr $ & - - ~rrat s ad n

'he second case assumes a larje negative moderator coefiicient. ine
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therefore the reactivity inserticon rate will be less than in the F3AR




analysis. The integral reactivity insertion due to moderator temperature
reduction will be less than the FSAR case, thus producing a lower peak
nuclear power. The reduction in nominal power results in a net increase
in steady state DNBR.

Protection for this accidengris provided by the overpower-overtemperature AT
protection. The adequacy of this protection was verified in the rod withdrawal

at power reanalysis.

Excessive Load Increase Incident(z)

An excessive load increase incident is defined as a rapid increase in steam
generator flow that causes a power mismatch between the reactor core power
and the steam generator load demand. Four cases were analyzed in the FSAR,
Section 14.1.7. A 10 percent step load increase was analyzed for manual and
automatic control, at beginning of life (BOL) and end of life (EOL). As in
the Feedwater Malfunction Accident, reduced flow is the principal impact on
this accident due to increased levels of steam generator tube plugging.

The worst case results (automatic control-EOL) indicate that with no
t~ip actuation, steady state conditions are reached with a minimum DNBR
of > 1.30. The reduction in thermal design flow will result in a slower
cooldown, and therefore a lower reactivity insertion rate. The integral
reactivity insertion due to moderator temperature will be less than the
FSAR case, thus producing a lower peak nuclear power. The reduction in
nominal power results in a net increase in steady state DNBR.

Protection for this accident is provided by the overpower-overtemperature pT
protection. The adequacy of this protection was verifi~d in the rod with-

drawal at power reanalysis.

Loss of Reactor Coolant Flow/Locked Rotor(z)

As demonstrated in the FSAR, Section 14.1.8, the most severe loss of
flow transient is caused by the simultaneous loss of electrical power to
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both reactor coolant pumps. The reduced thermal power results in a net
increase in initial steady state ONB ratio. The increased steam gjenera-
tor tube bundle resistance has an extremely small impact on the flow
coastdown during the critical first few seconds of the transient.
Therefore, the reactor trip on low reactor coolant flow will pe gen-
erated at approximately the same time in the transient. With the'higher
initial ONB ratio and same time to trip, a loss of flow event from these
conditions will result in more margin to the DNB limit. This was veri-
fiad by evaluation of the statepoints consistent with a 5 percent reduc-
tion in flow and 9 percent reduction in power. The resulting ONB
evaluation showed that the ONBR limit of 1.20 can be more than accommo-
dated with the margin in the current cycle. The conclusions in the FSAR
remain valid.

The FSAR snows that the most severe Locked Rotor Accident is an i..tan-
taneous seizure of a reactor coolant pump rotor at 100 percent power.
Following the incident, reactor coolant system temperature rises until
shortly after reactor trip.

The impact on the Locked Rotor Accident of increased steam generator
tube plugging will be primarily due to the reduced flow. These impacts
will not affect the time to ONB since ONB is caonservatively assumed to
occur at the beginning of the transient. The flow coastidown in the
affected loop due to the Locked Rotor is so rapid that the time of
reactor trip (low flow setpoint is reacthed) is essentially identical to
most recent analyses. The nuclear power and heat flux responses will e
somewhat lower due to reduced thermal power. The reduction in power
also results in reduced initial hot spot values. This weuld offset the

slight increase in fuel and clad temperatures effect of reduced flow.

Consequently, the expected peak fuel and clad temperatures would remain
the same as results of the currently applicable analysis.

It is estimated that the peak pressure will not increase
vious value due to reduced power, however the maximun
was 2778 psia based on 2250 psia operaticn plus 30 psia

This is s ow the pressure at wnich




are exceeded. In addition, this is conservative as noted by the con-
clusions of the FSAR. The 24 percant reduction in steam generator tubes
would result in approximately 2 8 percent reducticn in primary mass
which decreasss the heat capacity of the RCS by the same amount. This
would not result in higher peak temperatures or pressures since the peak
values are reached in considerably less than one loop transport time
constant.

Thus operation at reduced flow will not cause safety limits to be
exceeded for a locked rotcr accident.

Loss of Excvernal Electrical Lcad(Z)

The result of a loss of load is a core power level which momentarily
exceeds the secondary system power extraction causing an increase in
core water temperature.

The impact of increased levels of steam generator tube plugging would be
again principally due to the reduced flow and the decreased RCS mass
inventory. Two cases, analyzed for bath beginning and end of 1ife con-
ditions, are presented in Section 14.1.9 of the FSAR:

a. Reactor in automatic rod control with cperation of the pressurizer
spray and the pressurizer power operated relief valves; and

b. Reactor in manual rod control with no credit for pressurizer spray
or power operatad relief valves.

The FSAR analysis results in a peak pressurizer pressure of 2515 psia
following reactor trip. A reduction in loop flow and RCS mass inventory
will result in a more rapid pressure rise than is currently shown. The
effect will be minor, however, since the reactor is tripped on nigh

pressurizer pressure. Thus, the time to trip will be decCreased which

ot
.

will result in a lTower total energy input to the coolan

- i e
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The minimum transient DNBR evaluated at reduced pressures of 2000 psia
minus 30 psia uncertainty (DNBR is more 1imiting at reduced pressure)
will result in a net increase due to reduced power. However, this tran-
sient is bounded by the Uncontrolled Rod Withdrawal at Power transient.

Loss of Normal Feedwater/Station Blackout‘Z) .

This transient is analyzed to determine that the peak RCS pressure does
not exceed allowable 1imits and that the core remains covered with
water. These criteria are assured by applying the more stringent
requirement that the pressurizer must not be filled with water. The
effect of reducing initial core flow would be a larger and more rapid
heatup of the primary system. The resulting coolant density change
would increase the volume of water in the pressurizer. The analyses in FSAR
Section 14.1.10 and 14.1.11 show that the peak pressurizer volume
reached is 780 ft3 on an approximate 250 ft3 change in volume. This
result was due to a = 26 F change in coolant average temperature. Using
the highly conservative assumption that the average temperature would
increase 50 percent due to flow reductions, this would result in a maxi-
mum increase of less than 125 ft3 in 1iquid volume. This is still

below the 1000 ft3 capacity of the pressurizer, thus no reanalysis is
necessary. In addition, due to the relatively long duration of the
transient following trip, the results are highly sensitive to residual
(decay) heat generation. Residual heat generation is directly propor-
tional to initial power level preceding the trip. At reduced power, the
total energy input to the system be likewise reduced.

Rupture of a Control Rod Drive Mechanism Housihg, RCCA Ejection(l)

The rupture of a control rod mechanism housing which allowed a control
rod assembly to be rapidly ejected from the core would result in a core
thermal power excursion. This power excursion would be limited by the
Doppler reactivity effect as a result of the increased fuel temperature
and would be terminated by a reactor trip activated by high nuclear
power signals.
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The rod sjection transient is analyzed at full power and hot zere power

for beth beginning and end of 1ife conditions (Section 14.2.6 of the

FSAR). Reduced core flow is the primary impact resulting from increased
levels of steam generator tube plugging. Tnis impact would result in a
reduction in heat transfer to the ccolant wnich would increase clad and

fuel peak temperatures.

Reanalysis was performed using the conservative ejected rod worths and
post ejection peaking factors assumed in the latest analyses which are
above the calculated Pgint Beach reload values. Reanalysis was per-
formed %o show that the increase in initial FO from 2.47 in the pre-
vious analysis to 2.52 is still acceptable.

Method of Analysis

Analysis methods and assumptions used in the reanalysis were consistent
with those employed in the most recent analysis and FSAR 14,.2.6. The
calculation of the transient is performed in two stages, first an aver-
age core calculation and then a hot region calculation. The average
core is analyzed to determine the average power generation with time
including the various total core feedback effects, i.e. Doppler reactiv-
ity and moderator density reactivity. Enthalpy and temperature tran-
sients in the hot spot are determined by adding a multiple of the aver-
age core energy generation to the hotter rods and performing a transient
heat-transfer calculation. The asymptotic power distribution calculated
without feedback is pessimisticaliy assumed to persist throughout the
transient. The ONB time is not calculated. DONB is conservatively
assumec to occur near the start of the transient.

Results
The analysis results and inputs are summarized in Table II. The condi- .
tions at the hot sput fuel rod do not exceed the limiting fuel Cri-
’ -
. 1 4) - : S5 3 ) > =
teria* "', he conclusions of the FSAR, therefore are still valid.
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TABLE |
CORE PARAMETERS USED IN STEAM LINE BREAK DNB ANALYSIS

Outside Break With Power Outside Break Without Power Inside Break With Power Inside Break Without Power
Time (Sec.) 72.4 75.2 18.4 Bl.6 104.8 108.0 111.2 114.0 58.4 61.2 64.8 67.6 94.4 97.6 102.4 107.2
core Inlet
Temperature (°F)
Loop A 403 401 399 398 3§l 357 355 352 356 355 353 351 295 292 288 285
Luop B 454 451 448 446 489 489 488 487 436 434 430 427 509 508 07 507
RCS Flow 100 100 100 100 10.1 9.8 9.6 9.4 100 100 100 100 16.9 10.6 10.2 9.8
(percent of
nominal)
Heat Flux 21.8 22.9 24.2 18.5 10.4 10.5. 10.8 10.5 39.3 41.0 42.9 3.6 17.0 17.2 17.3 16.9
{percent of
1381.8 Mwt)
RCS pressure 695 694 691 689 1039 1045 1053 1061 656 656 655 853 1008 1020 1627 1030

(psia)



TABLE 11

SUMMARY OF ROD ZJECTION ANALYSIS PARAMETERS AND RESULTS

Power Level, percent

cjected rod worth, percent ip
Delayed neutron fraction, percent
FQ before rod ajection

FQ after rod ejection

Number of operating pumps

Maximum fuel pellet center
temperature, °F

Maximum fuel pellet average

temperature, °F
“aximum clad average temperature,
Pellet Melting, percent

Maximum fuel enthalpy (btu/1b)

-
F

ELS

0.91

0.0049
2.52

11.2

3504

3095

2440
0.0

231.4

BoL
102
0.34

0.0049

5.03

4542

3492

2129
0.0

266.7

EOL

0.95

0.0046

2.52

13.7
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ey
(4]

0.42

0.0046

5.10

4458

3392

2071

0.0
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