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1.0 DEFINITIONS-(Continued)

PURGE - PURGING

1.33 PURGE or PURGING is the process of discharging air from the Con-
tainment utilizing the Containment Purge Supply and Purge Exhaust
Systans.

,

L10010 RADWASTE TREATENT SYSTEM

1.34 The LIQUID RADWASTE TREATMENT SYSTEM is the system used to reduce
radioactive materials in ifquid effluents by filtering, demineralizing,-

and providing holdup or decay of the radioactive wastes for the purpose -

of reducing the total radioactivity prior to release to the environment.
)
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2.0: SAFETY t.IMITS AN0't.IMIT11tG SAFETY SYSTEM SETTINGS
* '

2.1' SAFETY LIMITS
>

.

REACTOR CORE
, 4

2.1.1 Tie comeination-of .THEP.vl power, pressurizer
.

!

the highest operating-loop coolant tr.sersture'(T,5%) pressure, and._shall-not exceed the
irt figure 2.1-1(a'nd z.1-2 for 4- and- op operatio M

.

t
J APPt.ICABILITY:- MODES 1 and 2. -

|
.!.

ACTION: '

..

Wheneverithe' point defined by the' combination of the highest operating,-

loop average: temperature andrTHERMAL* POWER 1has _ exceeded the apprcpriate
jpressurizer pressure line, be in HOT STAN08Y within 1 hour.

' REACTOR COOLANT SYSTEM PRESSURE
.

*

!

i
_ L2.1.2 The Reactor Coolant Systen pressure shall not exceed 2735 psig.
\ ,

' APPLICABIt.ITY: , MODES 1, 2,'3, 4 and 5.: i
,

'

ACTTON:
'!

MODES.1 ani 2
.

. .
. i

:Whenever the Reactor Coolant -System pressure has exceeded 2735 psig. .
-be:in HOT STANDBY with the Reactor Coolant System pressure:within-
. its limit within 1 hour.

,

: MODES 3,L4 and 5~ ,
.

--;

' Whenever the Reactor Coolant System pressure .has exceeded- 2735 psig,
' reduce the Reactor Coolant System pressure to within its limit withinL
'5 minutes. 3

-

:i

*
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*
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F1 ure 2.1 1 - Reactor Core Safety Limits . Four Loops in Operation ,6
1
|

1
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~ T ABLE 4 2.'2-15-'

Y
E L

'

IREACTOR TRIP SYSTEM INSTRUMENTATION' TRIP SETPOINTS
, , ,

-

FUNCTIONAL UNIT. TRIP SETPOINT- ' ALLOWABLE VALUES }
-1. Manual . Reactor Trip -Not" Applicable. Not Applicable . ' i|

mi
; 2. Power Range, Neutron Flux Low;Setpoint - 1 2f'i of:RAI D Low Setpoint - 1 26% of_RAltD t

~

' -

THERMAL POWER ' THERMAL POWER 'l

i
.

High Setpoint'- 5109% of RATED - High Setpoint. '5 110% of. RATED ~l-

THERMAL POWER THERMAL' POWER I

7 '[
*

3. Power Range,: Neutron Flux, . < 5% of RATED THERMAL P0 bier with ' < 5.5% of~ RATED 1HERMAL POWER' !.

.

Higte Positive Rate- a time. constant 1 2. seconds withia time constant 1 2 seconds j
;

4. Power Range, Neutron Flux, < 5% of RAlED THERMAL POWER with 5 5.5% of RATED THERMAL. POWER.' I

High Negativ~e Rate ~' a time constant > 2' seconds with a . time constant 1 2 seconds--

5. Intermediate Range, Neutron _ < 25% of. RATED'1HERMAL POWER. 1 30% of RAlED THERMAt" POWER
~

' Flux .|

h)g ;< 10 " counts per second5 55 1.3'x 10 ' counts per second6. Source' Range, Neutron Flux
qm

'gg 7. Overtemperature ,AT See Note:1 See Note 3 -

.
8. Ove'rpower AT See Note 2 See Note.4

\ 5)8 }
\, - 9. Pressurizer Pressure--Low 1 1865 psig 2 1855'psig i

d '

* IE 7RE !
10. ' Pressurizer Pressure--!!igh < 2385 psig i 2395 psig. *;> ;

_

11. ' Pressurizer Water. Le xl---High 1.92% of instrument span 5 93% of instrument spanL . [.
'

-

: -Q "' E
M 12. Loss..of-Flow |2 90% of design flow per| loop * 3 89% of design flow per: loop *' gj i

'

'40,000
..

* Design Flow is 92 925 gpm per loc,p.
.

:
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8 T ABLE 2.2-1 (Continued)
"
z
E REACTOR TRIP SYSTEM INSTRUMEN1ATION TRIP SETP0lHIS

i
" NOTATION ,

!
-

I*1 (T-TI+K F )-f (AI)] |
"

NOTE 1: Overtemperature AT 5 AT , [K -K2 3 i

l+r S2-

where: aT = Indicated AT at RATED THERMAL POWERo

I = Average temperature. *F

at , ATED TilERMAL POWER)
-

RI' 5 584.7*F (indicated Tavg

P = Pressurizer pressure, psig <

P' = 2235 psig (indicated RCS nominal operating pressure)

1+ijS
= The [nnction generated by the lead-lag controller for Tavg dynamic compensation

1*'25

5 tj & '2 = Time constants utilized in the lead-lag controller for
Tavg 'l - 30 secs, ip = 4 secs.k

~
sa

S = Laplace transform operator
k

Operation with 3 Loop
,8 Operation with 4 Loops

2N$
5 Kj = 1.28

- Kj = 1.11 u 3:-

K2 = 0.02109 per *F ggo_ = 0.02109 per *Fm K2 a

= 0.00100 per pst EE
K3= 0.00100 per ps!% K3 $*

i

i
=

_
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;;;j TABLE 2.2-1 (Continued)- '
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; y
' REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SE1 POINTS

e'
>

.

$ NOTATION-(Continued).

and fj.'(al)fis.a! unction of the: Indicated difference between top and. bottom detectors
"

f
of the power-range nuclear. lon chambe with gains to be selected based on measured ~

'

instrument. response during plant.startup tests such;that:
.

. = #
' A( 1) for qt - 4b between # percent and El percent, fj:(aI) - 0"

.

(where qt and qb'are percent- RATFD THERMAL POWER in the top and bottom
.

. halves of the core respectively, and.'qt + 4b 15 total THERMAL POWER in
_

percent of RAIED THERMAL' POWER).
N,2 f

.
;

(11) for each percent that the magnitude' of .(qg :- qb) exceeds - As percent. ' 5\
the AT trip.setpoint shall be automatically reduced by Nilt percent ofm

5> lts value at RATED THERMAL POWER. 3.77
pt(111) for each percent that the magnitude of (gg - gh) exceeds N 1 percent,

the AT. trip'setpoint shall be automatically reduced by 1.91 percent of - 5.

{its value at RATED" THERMAL POWER.--

NOTE 2: Overpower aT 5 aTo [K -K.S '3 T-K6 (T-1")'-f (AI)] '
'

'4 2
1+1 S ' Mi3 ,,-

h'

Y
,E where: - aT .= Indicated-AT at rated power

-

-

o
= c .

-%
,

y _T-= Average. temperature. *F

T" - Indicated T at RATED THERMAL POWER 5 584.7'Favg ,

P^ K4 -:1.08
,

F5 = 0.02/*F. for increasing average temperature ' k.w
*#

- -K6 = 0.00137/*F for. T > I"; K6 = 0 for T 5. T" {{[ ,
,n

.

t U d
.

. sm_ m , E E'- - . _ ym - s. , -_ g y , ,g.-., , . _ .-_ -
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TABl E 2.2-1 (Continuedi
$ <

8 HEAC10R'IRIP' SYSTEM INSTRLHENTATION TRIP SETPOINTS
g :.

E
~' NOTATION (Continued)S-

i.
w 5

-

.

*3 ' = The ' f unction gener dted by the -' rate Jag controller f or Tayg-

'h dynamic comperis'ation

23 = lin<e constant utilized in the rate. lag controller- for Tavg
'3 = 10 secs

i$,b n') 15 = Laplace transform ' operator

h( AI) = 0 for all 'A
m NOTE-3: 1he channel's maximum trip point. shal} not exceed its computed trip point by more than 1.3 percent
1 of al span-- / 15

.

,

hoIE 4: The channel's maximum trip point shall not exceed its computed trip point by more than 3.0 percen
./5d-of al span.

-

&.
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% &
. .
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e
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l

f

i

e

and f (o!) is a function of the indicated difference between top and bottom detectors of the2

during Plant startup tests such that: power-range nuclear ton chamberst with gains to be selected based on measured instrument responsei

:(1). for qt - Ab between -33 percent and +25 percent, fg(oi) = 0 -(where og and ad !

are percent RATED THERMAL POWER in the top and bottom halves of the core respectively, !

and qt and qb is total THERMAL POWER in percent of RATED THERMAL POWER).

for each po'rcent that the magnitude of (qt - Ob) exceeds -33 percent, the AT trip(ii)

setpoint shall be automatically reduced by 2.8 percent of its value at RATED THERMALPOWER.

(iii) for each percent that the magnitute of (qt * Ob) exceeds +25 percent, the of trip
setpoint shall be automatically reduced by 1,91 percent of its value at RATED THERMALPOWER.
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2.1 SAF:"TY t.!u!N

BASES
__

2.1.1' REAC*0R CORE .

'

The restrictions of this safety limit ortvent overheating of the
fuel and cessible cladding :erforatien which would result in the release
of fission creducts to the reacter coolant. Overtettino of the fuel
cladding is =rtvented by -estrictino fuel operation to within the nucleate
belling regime whert :the heat transfer coefficient is large and the
ladding surface tamaeratun is 111chtly above the coolant saturation a

tamoerature.

Oceration above the uceer boundary of the nucleate boiling recima
could result in excessive claddino tamoeratures because of the onset of-
decarture from nucleate- boilina (DNB) and the resultant sharp reduction
in heat transfer coefficient.- ONS is not a directly measurable parameter
durine' coeration and therefore THERMAL POWER and Reactor Coolant Temoer-
ature and Pressure have been related to ON8. This relation has been - y
developed to credict the DNS flux and the location of DN8 for axially

p uniform and non-unifonn heat flux distributions. The local ONS heat
(.

- flux ratio,10NBR, defined as the ratio of the heat flux that would cause=* ON8 at a particular core location to the local heat flux, is indicative
of t'he ~ margin to ONB.

-

.

: The ON8 design basis is that thert must be at least a 95 percent ~

.

orobability w1th 95 cercent confidenca that ONS will not occur when the
.

mininnan DNBR is at ;he SR limit.

In meeting this design 'tasis, uncartainties in plant operating
parameters, nuclear and thermal carameters, and fuel fabrication saram-
etars are c:nsidered statistically such that thert is at least-a 95
cercant confidence that the minimum ONBR for the limiting red is: creater
than or ecual to the ONBR limit The uncertainties in the aeove olant
parameters an used to datannine the plant ONBR uncertainty. This OHER -/uncertainty, c:acined with the cor tlation DNBR limit, establishes a
design DNBR value which must be met in Diant safety analyses usinc
values of inout parameters without uneartainties, j

-

.
. /

' The curves of Ficure[2.1-1 and-2d-2- show the loci of coints of,

THERMAL POWER, Reactor Coolant System cressure, and average tameerature
for. which the calculated ONBR f s no les's than :ne design DNBR value or
the aversge entaaloy_ at the vessel-exit is less than the enthaley of
saturated licuid.

,

TROJAN-UNIT 1 321 Amenement No. Ag
,

Quly 25, 1980g,
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' SAFETY LIMITS ,

i

BASES
'

g ]
NThecurvesarebasedonanenthalpyfhotchannelfactor,F *

and a ref erence cosine with a peak of-1.55 f r axial power shaN,. of 1.56An
Nallowance is included for an increase in F at reduced power based on
aHthe expression:-

N
F3g = 1.56 R + 0,3 (M)) -

.)'
~

where P'is the fraction of RATED THERMAL POWER

These limiting heat flux conditions are higher than those calculated
for the range of-all control rods fully withdrawn to the maximum allowable
control rod-insertion assuming the axial- power imbalance is within the ,

limits of the f( A1) f unction of.the Overtemperature AT trip. When the |
-

axial power imbalance is.not within the tolerance, the axial power
-imbalance ef f ect on- the Overtemperature AT trips will reduce the set-
points.to provide protection consistent with core safety limits.

-

-

,

- 2,1 =,2 REACTOR COOLANT SYSTEM PRESSURE-

The restriction of this Safety Limit protects the integrity of the
-

Reactor Coolant System from overpressurization and thereby prevents-the
release of . radionuclides contained in the reactor coolant f rom reaching ; [')

: the containment atmosphere. ,./ ,

The reactor pr. essure vessel and pressurizer are designed to-

Section Illrof the ASME Code.for Nuclear Power Plant which permits a 1
maximum transient pressure.of -110% (2735 psig)'of-design pressure. The
Reactor-Coolant: System piping, valves and> fittings, are designed to

LANSI B- 31.7 _1969, which permits-a maximum transient' pressure of 120%
(2985;psig) of: component design pressure. The Safety Limit-of 2735 psig-

'

is therefore consistent with the design criteria and associated code
requi rements . '

,

The entire Reactor Coolant System-is hydrotested at 3107 psig to
_demonttrate integrity prior to = initial operation.

4

-TROJAN-UNIT-1 B 2-2 Amendment No. ifB, 76,)I/I
Q!ay-24.-19_8A j

_ __________ ___ _
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.

3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.1 BORATION CONTROL

SHUTDOWN MARGIN

LIMITING CONDITION FOR OPERATION

3d
3.1.1.1 The SHUTDOWN MARGIN shall be 1 1.M Ak/k.

APPLICABILITY: MODES 1, 2*, and .

ACTION:
3)

With the SHLTTDOWN MARGIN < l.8% Ak/k, insnediately initiate and continue '

boration at > 30 gpm of 7000 ppm boron or equivalent until the required
$HUTDOWN MARGIN is . restored.

SURVEILLANCE ~ REQUIREMENTS

.

. 324.1.1.1.1 The SHUTDOWN MARGIN shall be determined to be > 1.4% Ak/k:

a. Within one hour after detection of an inoperable control- rod (s) Gin accordance with Specification 3.1.3.1.a. and at least once L |/90\ #per 12 hours thereafter while the rod (s) is inoperable. If the (inoperable control rod is inrnovable or untrippable, th'e above
required SHUTDOWN MARGIN shall be verified acceptable witn an
increased allowance for the withdrawn worth of the ininovable or ! ;

untrippable control rod (sJ.

#b. -When in MODES -1 or 2 , at least once per 12 hours by verifying
that control bank witndrawal- is within- the limits of Specifica-
tion 3.1.3.5.

When in MODE 2#, within 4 hours prior to achieving reactor /\
c.

criticality by verifying that the predicted critical control /90\'rod position is within the limits of Specification 3.1.3.5.
/

d. Prior to initial operation above 5% RATED THERMAL POWER after
each fuel loading, by consideration of the factors of e below,
with the control banks at maximum insertion limit of
Specification 3.1.3.5.

* See Special Test Exception 3.10.1.

# With Keff > 1.0.
k ##With Kaff 4 1.0.

TROJAN-UNIT 1 3/4 1-1 Amenament H ,18
GIfg~tist 2,

. - . _, . . . _
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' REACTIVITY CONTROL SYSTEMS

N 1

SURVEILLAuct R10VIPBEMTS (Cont inuetil

!WhenInM000.!,C4.o(5,a: least once pe- 2a hours by c:nsidera-t..

tion of :he following fac:crs:
1. Reac.:r c:olan: systam boren c:ncan: ation,

'

2.- Centrol red position,

3.- React:r coolant systan average tam erature,

4. Fue1 turnup based on gross :nermal energy generation,

5. Xenon concentration, and'
.

5. Samarium ccacantration.

4.1.1.1.2 The overall core reactivity balanca shall be c:moared :o
predicted values :s demonstrata agreement within + lt Ak/k at least ence
per 31 Effective Full Power Days (EFFO). This escarision shall c:nsicer
a: least those- facters statat in Specific:: ion 4.1.1.1.1.a. acove. The
predicted reactiv1 y values shall be adjustad (normali:ed) c c:rrescend
:: the actual c:re conditions prior : exceeding a fuel' eurnup of 50 -

Effective Full Pcwer Days aftar each fuel leading.

.

.

TRO 'AN-UNIT 1 3/4 1-2 4: enc =ent No .
'

Qii=Wi~Tf8
e
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'
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kTROJAN-UNIT 1 3/4 1-3 Anenement No. g4 ' -'
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REACTivfTY C0FrROL SYSTEMS

SHUT 00WN MARGIN - T,y, 1350*F

LIMITING CONDITION FOR OPERATION
!

3.1.1.2 The SHUTOCWN MARGIN shall be 11.6% ak/k.
"

APPLICABILITY. MODES 4 and 5.

ACTION:

With the SHUTOOWN MARGIN <l.6% ak/k immediately initiate and continue
boration at 130 gpm of 17000 ppm boron or equivalent until the required

..SHUTOOWN MARGIN is restored.

SURVEILLANCE RE0VIRFMENTS

4.1.1.2 s The SHUTOOWN MARGIN shall be determine (' to be >1.6% ak/k;

a. Within one hour af ter detection of an inoperable control rod (s)
and at least once per 12 hours thereaf ter while the rod (s) is
troperable. If the inoperable control rod is immovable or
untrippable, the above required SHUTDOWN MARGIN shall be
increased by an amourt at least equal to the witndrawn worth
of the immovable or untrippable control rod (s),

b. At least once per 24 hours by. consideration of the following
factors:

'l. Reactor Coolant System boron concentration,

2. Control rod position,

3. Reactor Coolant System average temoerature,

4 Fuel burnup based on gross thermal energy generation,'

S. Xenon concentrat-lon, and

6. Samarium concentration.

( T nud cm p 3/4 -3)1
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-

s

- -v

x

- REACTIYITV CONTROL SYSTEMS

CONTtot. R00 INSEETTON LIMITS
.

LIMITING' CONDITION FOR OPE?ATION

+

3.-l .3. 5 The centrol banks- sh be limi ed in physical insertion asrj saown in F1gUres El;l and 3.1-2. . .

b
GA 6 tcht O g g l -sp'
(Acta .- ApoL ICA8 tLITY: MODES l' and 2*f.

.'
.

~ ACTION: 6kCOL-
With the c strol banks inserted beycad the*@dR> fnsertion li , except

, for surteillance testing. pursuant to specification 4.1.3.1.2, either:

Restore the control banks' to within the limits withina. --

two. hours,.or
~

~

b. ' Reduce THE. VAL POWER within two hours to:less than or equal to $
that fraction of RATED THERFAL POWER which is allowed by the bec.1X

positien using thepove rigWe&or-' G~b r..'
- c ., Be in HOT STANOBY within 6 hours, CMb hdh sb. d bh QOLE>

' ''

; -

SURVElli.ANCE RECUIREMENTS
-

:4.'l .3.5. The ' position of each control bank shall be determined .:: be
:within -the-insertion limits at least once per 12 hours except during. time
inter /als when the Red Insertion- Limit Monitor' is inoperable, then
verify the _ individual red pcsitions at least once per 4 hours.

"See Soecia l Test - Exceptions 3.10.2 and -~ J.10.4
fWith X,f g l'0~ -

! 1

L

N' ,

p .

n

. TROJAN-UNIT'i- % % d M No,.

3/4 1-22

. __ . . _ , __ _ .
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\ ~

\ REACTIVITY CONTROL-SYSTEMS '

P4RT LENGTH R00 INSERTION LIMITS ~ .

-N .

LIMITING CONDITION FOR OPERATION /

\

_ \

3.1.3.6- This Specification has been deleted due to the reso al of part
length rods from the reactor.

N.

'

-
.. .

N /
~

N / ;
-

.

.

SURYEILLANCE RE0titREMENTS \/
,

y.

4.1.3.5. This Specification has'heen deleted due to the removal of part
-length rods free the reactor. /.-

..

Os,

.

.

'

.

. .
.

N.

,

.'
|. .

L .

TROJAN-UNIT 1 3/4 1-25 Anenement No. 7 0 -)j( Ma ch 3. '1982
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\ /r- 3/4.2 POWEk 0!$TRfBUT10tl L!!1175 /
AX1AbFLJX O!FFERE!!CE (A/0) ,/

N
'

j
LIMITitlG CON 0!TICf! FOR OPERAT10fl '

\ /
i.2.1 The ind(cated AXIAL FLUX O!FFERENCE shall be mintained wi(hin a

'

15% target bandi(flux differ 1nct, units) about the target flux difference.
N \,

APPLICABILIT'Y: M00E 1 ABOVE 50% RATED THERMAL POWER * /

ACTION:

a. With the indinted AXIAL FLUX O!FTERENCE outside of the +5%
target band abdut the target flux difference and with THEFJ4AL

,

POWER:
j/

Above 90% of 'TED THEFJtAL POWER,,within '15 minutes:1.
i

a) Either restore the indicated AFD to within the
target band itnits, or //

. N

b) Reduce THERMAL kWER ta'less than 90% of RATED
THERMAL POWER. /

.

C) 2. Setween 50% and 90% of PATED THERMAL POWER:
/ \

a) POWER OPERATION /may continue provided:
/ \

1) The indjfsted AFD ha's not been gutside of thes

15% target band for more than 1 hour penalty '

ceviation cumulative durjng the previous 24
hours, and \
/ \

2) The indicated AFD is within\the limits shown on
, Figure 3.2 1 Otherwise, reduce THERMAL POWER

/ to less than 50% of PATED THEPML POWER within
/ 30 minutes and reduce the Power \ Range Neutron

Flux-High Trio Setpoints to < 55:sof RATED'

/ THERMAL POWER within the nexi 4 hohrs.
/ \

b)' Surveillance testing of the Power Range Neutron
/ Flux Channels may be perfomed for up to lo\5ours
/ pursuant to Specification 4.3.1.1.1 provided %he

indicated AFD is maintained within the limits of/

/ Figure 3.2-1. No penalty deviation shall ce
/ accumulated during this surveillance testing.

/
'See Special Test Exception 3.10.2. '

(A 2-four penalty deviation is permissible during tests performed as part
of the Augmented Startup iest Program.

TR AN-UNIT 1 3/4 2-1

/
'

s

ysu e 3 21
(wMp[
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|
|
!

3/4,2 DOWER ffSTRIBUT!DN LIMtTS

AnfAt FLUX O!FFERENC[ (AFD),

'

L!MITING CONDITtDN FOR OPfRATION

3.2.1 The indicated AXIAL FLUX DIFFER [NCE shall be maintained within the
acceptable limits specified in the CORI OPERAf!NG LjMITS REPORT (COLR). |

APPtlCABILITY: MODE 1. AB0VE $0% RAT [D THERMAL POWER.*
,

ACTION:

a. For operation with the indicated AFD outside of the limits
specified in the COLR, within 2 hourst

1. Either restore the indicated AFD to within the limits*
specified in the C0tR. or,

2. Reduce THERMAL POWER to less than 50% of RATED THERMAL
POWER, and reduce the Power Range Neutron Flux-High Trip,

Setpoints to less than or toual to 55% of RATED THERMAL
POWER within the next 12 hours.

b. THERMAL POWER shall not be increased above 50% of RATED THERMAL
POWER unless the indicated AFD is within the limits specified
in the COLR.

i

|

*See Special Test Exceptions Specification 3.10.2. |
|

- | g gw %%. LY ' '

|

_
_ ._. -

-
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<

\POWER DISTRIBUTION LIMITS I
-\
LIMITING' CONDITION FOR OPERATION (Continued)

.

b\ THERMAL POWER shall not be increased above 90% of RATED THf.RL
MOWERunlesstheindicatedAFDiswithinthe15%targetbend
and ACTION 2.a)l), above has been satisfied. /

'\ /
;

"

c. THERMAL POWER shall not be increased above 50% of RATED THERMAL\
POWER 4nless the indicated AFD has not been outside 4f the 15%target band for more than 1 hour penalty oeviation dumulative

~

during thg previous 24 hours.
\

SURVEILLANCE RE001REMENTS
,

\ /4.2.1.1 The indicated AXIAL FLUX DIFFERENCE shall H determined to be '

within its limits during #0WER OPERATION above 155/of RATED THERMAL POWER

N /
*

a. Monitoring the indicated AFD for each OPERABLE excore channel !

at least once per 7 days when the AfD Monitor Alarm is OPERABLE. !

and /
.

b. Monitoring an~d logging the ydi,c'ated AXIAL FLUX O!FFERENCE for %
the AXIAL FLUX DIFFERENCE Mopi.t least once per 30 minutes when|d'j"g
each OPERABLE excore channel 4

tor Alarm is inoperable. The
logged values of the indicat'ed A(IAL FLUX DIFFERENCE shall be
assumed to exist during t 6 interval preceding each logging.

'4.2.1.2 The indicated AFD shall'be consider outside of its 15% target
the AFD to be outside the tar)g/of 3 OPERABLE etcore channels are indicating -
band when at least 2 of 4 or 2 !

,

et band. POWER OPE 5target band shall be accumu 'atad on a time basis (tATION outside of the 1 %o:

One minute pena)de of the target bano at THERMh( POWER levels
y deviation for each one m nute of POWERa.

OPERATION outs,4,

equal to or bove 50% of RATED' THERMAL POWER, and

One-half m nute penalty deviation for each one m\b. inyte of POWER
OPERATIO(outside of the target band at THERMAL POWE levels
below of-RATED THERMAL POWER.

,

/ROJAN-UNIT 1
3/4 2-2 Amenoment No. 770, 114

\ ')M 12, 1986(pka s b archv.m
% d qcQ



_ . _ _ . _ . __. _ = _ _ _ _ _ _ _ , _ . _ ._ _ . _ _ _ . _ _ _ . _ . _ - _ _ - _ .

* * LCA 204
A t t ac hment !!
Ptte 27 of 6B

1

4

$. |

I
J

POWER Of57RitVTION t!MfTS

I $URVEILLANCf RE001PEM[Nf5 .

!

4.2.1.1 The incitated Axial Flux Of flerence (AFD) shall te determined'

to be within its limits.during POWlR OP(RAi!DN abovP $0% of RAT [D TH(RMAL
POWER by

,

s. Monitoring the indictted AFD for eeth OPERABLI extere channel at
least once Der 7 days when the AFD Moniter Alarm is OPERABLE.

b. Monitoring and logging the incicettk AFD for each OPERABLE excore
; channel at least once per hour een yht AFD Monitor Alarm is

inoperable. The logged values c! th 'hcitated AFD shall be
assumed to exist during the interyt', recet:ing each logging.

4.2.1.2 The indicated AFD shall be consite'Ttt autside of its limits when ,

at least two OPERABLE excore channels are tete cituc the AFD to be outside
the limits.

.

E

I

i

'
f' p % = g,$**

,

I

|~

.. _. .- _ - . ...,,-..:.. . - . , , . - . . , ,-. , . , . . , ..
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/N /:
POWER DISTRIBUTION LIMITS /'- ,

\ /
$URVEh. LANCE REOUIREMENTS (Centinued) /

\ /
4.2.1.3 The *arget flux difference of each OPEPABLE excere channel
shall be deter nined by measurement at least once per 92.Iffective Full
Power Days. /

4'.2.1.4 The target flux difference shall be updated at least once per
31 Effective Full \ Power Days by either determining the target flux
difference pursuant to 4.2.1.3 above or by linea'r interpolation between

s
the most recently measured value and 0 percent at the en'd Of the cycle
life.

*

/
,I

,

.

'-
. p/,

-

.

C~ -
\
\'

/ .

/
'

/

/
N/

/ Qbbo '* h 'N
' '

/ ds x .,

hekk '

|/ \,,-~m,

[,Amencment No. 7 0 'Y \TROJAN-UNIT 1 3/42-3
/ '

Q{ch 3. 1982 / N
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\
/' PbWER DISTRIBUTION LIMITS

HEA TlUX HOT CHANNEL. F ACTOR-F {Q jg

LlHITIN ONDITION FOR OPERATION <

3.2.2 F (Z) 11 be limited by the following relationships: / /
g

F (2)ss (2.50) (K(2)) f or P > 0.5 /g 'P / I

h/
F (2) $ (1 00)) (K(Z)) for P 1 0.5n

where P = THERMAL POWER [RAILD THERMAL POWER

/
and K(Z) is the f qction obtained f rom Figure 3.2-2 f or
a given core height \ location. ,/

APPLICABILITY: MODE 1

ACTION:
4

With F (2) exceeding its limit:
n

Reduce THERMAL POWER at ieast 1% for tach 1% F (2) exceeds3 a.
the limit within 15 mi,nutes and simila't y reduhe the Powerf

!

Range Neutron Flux-High Trip Setpoints hin the next 4
hours; POWER OPERAMON may proceed for up to a total of 72
hours; subsequent STARTUP and POWER OPERATI'Dy may proceed/

provided the Oyerpower AT Trip Setpoints have\been reduced
at least 1% f,or each 1% F (Z) exceeds the limitx The OverpoweroAT Trip Setpbint reduction shall be performed with the
reactor sp6 critical. \

/ \
b. Identify and correct the cause of the out of limit conditicn

prior'to increasing THERMAL POWER; THERMAL POWER may trien bes

increased provided F (2) is demonstrated through incore INppingn
td be within its limYt.

/'

s h A m a s h s.a.a

& Jpn
37

TROJAN-UNIT 1 3/4 2- Amendment No. 6, J'E.2f\
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i

POWER 015TRIPUt10N LIN G

HEAT FLUX MOT CHANNCL FACTOR - F I ' ' }O

LIrf TING CDNDIT10N e0R OptRatt0N

3.2.2 F (X.Y,2) shall be maintained within the acceptable limits speci/ied
in the CORE OPERATING LIMIT $ R[ PORT (COLR).

'

A PPL IC AB illTY : MODE 1

A.C.0Et.

With Fn(X,Y,Z) exceeding the liteit specified in the COLR;

a. Reduce THERMAL POWER at least it for each 15 Fo(X,Y.2) exceeds
the limit within 15 minutes, and similarly reduce the 'following:

1 Administratively reduce the allowable power at each point
along the AFD limit lines within 1$ minutes, and

2. the Power Range Neutron Flux-High Trip $stpoints within
the next 4 hours,

b. POWER OPERATION may proceed f or up to 40 hours. Subseauent
POWER OPERATION may proceed provided the overpower of Trip
Setpoints have been reduced at least 1% for each 15 Fn(X,Y,2)
exceeds the limit specified in the COLR.

c. Identify and correct the cause of the out-of-limit condition
prior to increasing T,.:RMAL POWER above the reduced limit
required by ACTION a. and b., above; THERMAL POWER may then
be increased provided Fn(X,Y,2) is demonstrated through
incore mapping to be within its limit specified in the COLR.

p M a w ubib3D2

,

1

i
- _ _ - - . . . . _ _ _ . _ , . _ _ _ . . _ _ _ _ _ _ _ _ _ __ _
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POWER O!STRIBUTION LIMITS ,

SURVEILLANCE RE0VIREMENTS 1

.-

( -)4.2.2.1 The provisions of Specification 4.0.4 are not apDHeable.'

%
# 2.2.2 F*Y shall-be evaluated to determine if F (Z) is within i.

n l1 it by:

Using the movable incore detectors to obtain a power y stribu-a g
\ tion map at any THERMAL POWER greater than $5 uf RAT &v THERMAL
>QWER. /

/
b. Inct sing the measured F component of the powtr distribution

map by 1 to account for Nnuf acturing tolerancpt and further )
'

increas ng the value by 5% to account for meas (rement
uncertaint es.

c. Comparing the computed (F C) obtained - b, above to.
y

N
1. The F limits for RATED THERMAL P R (F for the

ven in*5 a)nd f below,approkiate mea red core planes
and

,

~

2. The relationship:
,

,g . , p0.2n. ;
,

lwhere F is the limit f fr tional THERMAL POWER

operati expressed as functio of F and P is
x

was {the f raction of RATED THERMAL POWE at which F*Ymeasured.
,

'd, ' Remeasuring F,y actor ing to the following s edule:

When F,0 isgraterthantheFfy
P

limit for e appropriate1.

planebutlessthantheFyrelat nship,measured cor ,

additional power distribution maps shall be taken d

F,C compfredtoF and F, f
'

E !her within 24 hours af ter exceeding by 20% ofa)
ATED THERMAL POWER or greater, the THERMAL POWER i

at which F, was last determined, or

43
TROJAN-UNIT 1 3/4 2 Amendment No, j[

Qarch 23 717 h
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)

POWER OlSTRIBUTION LIMITS

! SURVEILLANCE Rt0VIREMENTS
<

4
.

.'4.2.2.1. - The provisions of Specification 4.0.4 are not applicable.
3

N4.2.2.2. Fg (X,Y,2) thall be evaluated to. determine if Fg(X,Y,Z) is t

1 within its limit by:
1 -

.Using tge movable incore detectors to obtain a power distribution
-

- i
'

a.
map (Fn (X,Y,Z)*) at any THERMAL POWER greater than $5 of
RAf(D. THERMAL POWER.

'b,-Shisfyingthe'followingrelationshipt

F "(X,Y,2).1 BONON (X Y,Z)''
i

n

'where 80 NOM (X,Y,Z)** represents the nominal design increased by an
,,

allowance for the expected deviation between the nominal design
-and the measurement.

The BONOM X,Y,Z) factors are not applicable in the following core
- plane reg (ions as measured in percent of core height from the bottom
of the fuelt-

i
' 1, Lower core region f rom 0 to 155, inclusive.

t

2. Upper core region f rom 85.to 100%, inclusive.

c. If the above relationship is not satisfied, then - ;

1. ' For that location, calculate the % margin to the maximum
*allowable design as follows:

N

% AFD Margin - (1 - g (X,Y,Z) ) * 100%'
B00($( X , Y , Z ) -

M%'f(o!)LMargin=(1;-Fo (X,Y,Z) .) x 100%2

BCDES(X,Y,Z)

- where B00CS(X,Y Z)** and BCDES(X,Y,Z)** represent-the maximum
'

allowable design peaking factors which insure that the 1

'licensing criteria-will be preserved for operation within
Limiting Condition for Operation limits, and include allowances
for the calculational and measurement uncertainties.

* No additional uncertainties are required in the following equations for

Fn(X,Y,Z), because-the limits include uncertainties.
'

- ** Provided in the CDRE OPCRATING LIMifS REPORT per Specification 6.9.1.7. ,
,

33g 23 new SedWovi 4. 2. 2 . 2.'

(, page. 3/4 2 ~4 )
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POWER DISTRIBuf10N LIMITS

SURVEILLANCE R[0UIREMENTS (Contiriued)

2. Find the minimum margin of all locations examined in
4.2.2.2.c.1 above.

AFD min margin = minimum 5 margin value of all locations
examined.

*

|

f (a!) Orai min margin minimum 5 margin value of all |2
locations examined.

|

3. If the AFD min margin in 4.2.2.2.c.1 above is <0, the
following actions shall be taken.

(a) Within 2 hours, auministratively reduce the negCtive AFD
.

limit lines at each power level by: |
,

Reduced AFDLimit . [AFDLimitfromCOREOPERAijNGLIMITS

kn of*N! I.N2f '

(b) Within 2 hours, administratively reduce the positive
AFD limit lines at each power level by:

Reduced AFDLimit . (AFDLimit from COLR) - absolute value
of (PSLOP(AID * % x AFD min margin)

If the f ( AI) min margin in 4.2.2.2.c.1 above is <0, the4. 2
following actions shall be takent )

,

(a) Within 48 hours, reduce the OPoi negative f (8I) I2
breakpoint limit by:

Reduced opt.T negative f (a!) breakpoint limit =2

f s(al) g})g{ Table 2.2-1) + absolute value of
(ASLOPE % x f (a!) min margin)2

! * NSLOPEAFD and PSLOP[ Af D are the amount of AFD adjustment required to
| compensate for each 1% that Fo(X.Y.2) exceeds the limit provided

in the CORE 0PERATING LIMITS REPORT per Specification 6.9.1.1.

** NSLOPC g(a!)and PSLOPE g(a!)are the amounts of the OPoi fg( A!) limitf f

adjustment required to compensate for each 1% that Fn(X,Y,Z) exceeds the
limit provided in the CORE OPERATING LIMITS REPORT per
Specification 6.9.1.7.

D
0# 7#

f )98

AeO*d N# #
| TROJAN - uNrr I 3M 2-5
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[[ POWER DISTRIBUTION LIMITS

SURVEILLANCE RE00!REMENTS (Continued)
f

/b) At least'once per 31 EFPD, wnichever occurs fir t.
C P

'

[ 2. When the F is less than or equal to the F it for

ty appropriate measured core plane, additiona) power
i

distribution maps shall be taken and F com tred to
F gnd F -at least once per 31 EFP0

e. Changes in eF limits for RATED THERMA POWER (FRTP)
*

x xy 7 xy
. shall be provihed for all core -planes containing bank "0"

11unroddedcorepla,nIsinaRadialPeaking /control rods and
Factor Limit Report er Specificat 6.9.1.7. '

,

'f. The F limits of e, above, are et applicable in the fol- v ixy g
! lowing core plane regio as me s'ured in. percent of core

heightfrom.thebottom'ofthefuel'5

1. Lower core region f rom - to 15%, inclusive.

.(L c} - /
'2. Upper core -region rom 86 100% inclusive.

3. Grid plane regions at 17.81 %, 32.1 1 2%, 47.4 1 2%,
~

12%and7f.960.6 1 2%, inclusi e.

4 Core-plan gions'within i 2% of are height (1 2.88
,

inches) bout the bank demand posit n of the bank "0"
'

rods.

Evaluaping'theeffectsofF on F (2) to de ermine if F (2)g.
n nxy

is w thin.its limit whenever F,y xy.exceeds F

/
4.2.2.3 I (2)'shall-be measured at least once per 31 EFP :When F (2)g g
is measured. an overall measured value shall be obtained fr a power

/
-

distrfbution map and-increased by-3% to account:for manufactu g:y

to)erances.and further increased by 5% to account for measuremer t,

pncertainty.

,

|

' TROJAN-UNIT 1 3/4 2- Amendment No. 6. 30, 44, 70, 76,_z
, .

Qay24, 19 % 4

b{'
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&&@
_ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ -. _ .



.. - - _ - . _ _ - - . _ _ - - _ . _ . . _ - . . - . _ . - . - . -

. .

1.CA 204
At t a c hnie nt B
Page 36 of 68

|

POWER DISTRIBUTION LIMITS I

}URVtlLLANCt RE0lllP(MINTS (Continued)

(b) Within 48 hours, reduce the OPAT positive f (al)2
breakpoint limit by:

Reduced OP6T positive f (61) breakpoint )tmit2

=(fa(Ayg}gigofTable2.21)-absolutevalueof
(PSLbPt % x f (61) min margin)?

M
d. Measuring Fn (X,Y,1) according to the following schedules

1. At least once per 31 (ffective Full Power Days or,

2. At each time the QUADRANT POWER T!LT RATIO indicated by the
excore detectors is normalized using incore detector
measurements.

,

With two measurements extrapolgted to 31 EfPD beyond the moste.
recent measurement yielding F (X,Y,2) > DQNOM(X,Y,Z), either of
thefollowingactionsspecifthdshallbetaken.

1. F "(X,Y,Z) shall be increased by 2 percent over that
shecifiedin4.2.2.2.a.,or

M

tkme(X,Y,'Z)shallbeevaluatedaccordingto4.2.2.2attheF2.
when the mornin is projected to result in one of the

actions specified in 4.2.2.2.t.3 or 4.2,2,2.t.4

4.2.2.3 When Fn(X,Y,2) is measured for reasons other than meeting the
requirements of Specification 4.2.r.2 an overall measured f g(X,Y,Z) shall be
obtained from a power distribution map, increased by 55 to attount for
measurement uncertainty, and compared to the F (X,Y,Z) limit specified inQ
the COLR according to Specification 3.2.2.

|

!

L
and PSLOP(f (o!)are the amounts of the OPai fg(61) limit| ** NSLOPE 2(AII 2

! adjustment required to compensate f or each 1% that F (X,Y,2) exceeds theQ
limit provided in the CORE OPERAflNG LIMITS REPORT per
Specification 6.9.1.7.

!

w catents
Insc4 3/q 24

cf PSS
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. . . - . . - , , . _ . . . . _ _ _ - _ - _ _ _ . - _ - - _ _ _ . _ . _ . _ - ~ . _ . _ _ _ _ _ _ _ . . _ . . . . _ _ _ . . . . _ . _ . . .. . _. _._ _.

~

'' ' ' LCA 204
,

Attachment B
Page 37 of 68

t

[ -

,A

\ t.

'\ g 1

e' \

yk \y
E.
e

"
e'
E' '

I\ ..

/
, ..
! .

.,

[-e
w

5

I- ,i
'

/ -

c-)
-

G[I:||: ".w
"

en

e

/ |
-

/ ..

=
T

.. \ a
!

|'
.

1 ,

* Ii i i i i i i i i

.d .i . . . . . g /\ !
,

. ..e 5 .e: e en . -- q q . e
j,

CD64 532fWMWON = COM /
\ /

DL da '3 0 ~

,

| '' . h3-

C ~-~%
/ ,hendment No.153 'dATROJAN - UNIT 1 3/4 2-7 N

;

|- May 24, 190') -

. . - . -
'

, ~ -
, , , , - , - - , , - - . . . . + - - - - - a .,,n. ~w. . - - , , , - . . . , . - . - , ..,,,-,-,,,.-..,.n, ,,,.,n.- , - , - - , - - - - - . , - .. - .



. . . .-. ~. - - - . - - - --- ----- --~ - - -~~~.~--

'- ' LCA 204
At tachment B-
Page 38 of 68

.

1 POWER DISTRIBUTION LIMITS }
RCS-fLOWRATI kthwh.kwk ht he twas

3RdL - k H ( X ,9)
LIMTTikG CONDITION FOR OPERATION,

/h2.3 The combination of indicated Reactor Coolant System (RCS) total |flh rate and F shall be maintained within the region of allowabit/ i

p

3.2-4(for 4- and 3-loop operation, respectively. ion (above and to the left of the line) shown on Figures 3.2 3 and
oper) 1

/
Wher\!: e:

N
F .-

gg ( xa. FR " 1 4 (1.0 + 0.3 - (1.0 - P) } , and [g-

N,

THERMAL POWERb.
P = RATED THCRMAL POWER

.

APPLICABILITY: MODE 1

ACTION:-
, ,

With the combination of RCS total flow, rate and F, outside the region4

of acceptable operation shown on h uyt 3.2-3 or 3.2-4 (as applicable):
_,,

a .~ Within 2 hours: -

Either restore the1.
to within the abov/combinatioh of RCS flow rate and FRe limits, or..

-2. Reduce THERM W OWER to less than $05 of RATED THERMAL
POWER and reduce the Power Range Neul:ron Flux - High
trip setppfnt to 5 55% of- RATED THERMAL POWER within
the nex)/4 hours.

'

b. Within 2a hours of initially being outside the a ove limits,
verifyAhrough incore flux mapping and RCS total Mow rate -

compprison that the combination'of.F and RCS totalN10w,

rate are restored to within' the abov0 limits, or reduk'

T)ttRMAL POWER to less than 5% of RATED THERMAL POWER wit (inhe next 2 hours. N

Q,a A wua ubun, 3.0.3
h erwk qd

D
TROJAN-UNIT 1 3/4 2M Amendment No. 30, A A, 48, 7F

Y 2M
cdal N , 1989h h

:
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3.2.3 FaH(X,Y) shall be less than the Maximum Allowable Radial Peaks
specified in the CORE OP(RATING LIMITS REPORT (COLR).

APPLICABILITY: MODC 1.

ACTION:

With F6H(X,Y) exceeding the limit specified in ,the COLRt
'

a. Within 2 hours eithert

1. Restore F6H(X,Y) to within the limit specified in the.COLR, or

2. Reduce the allowable THERMAL POWER from RAT (0 THERMAL POWER at
least RRH*% for each 1% that F6H(X,Y) exceeds the limit, and

b. Within 4 hours either:

Restore F H(X,Y) to within the limit specifteel in the COLR, or1. A

2. Reduce the Power Range Neutron Flux-High Trip Setpoint in
Table 2.2-1 at least RRHa% f or each 1% that FgH(X,Y) exceeds
that limit, and

c. Within 48 hours of initially being outside the limit specified in
the COLR, either:

1. Restore F6H(X.Y) to within the limit specifteel in the COLR,
or

2. Reduce the Of6T XI term in Table 2.2-1 by at least TRH**
for each 1% that F6H(X,Y) exceeds the limit, and

RRH 15 the amount of power reduction required to compensate for each*

1% that F6H(X,Y) exceeds the limit provided in the CORC OPERATING
LIMifS REPORT per Specification 6.9.1.7.

** TRH is the amount of OTAT K1 setpoint reduction required to compensate
for-each 1% that F6H(X,Y) exceeds the limit provided in the COR[
OP(RATING LIMITS R(PORT per Specification 6.9.1.7.

Sec% 3.2.3Insert a3 nea)

( p.3c. 3/42-7)
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POWER DISTRIBUTION llMITS

5

LIMITING CON 0!T10N FOR OPERATION

ACTION! (Continued)

3. Verify through incore flux mapping that F6H(X,Y) is restored
to within the limit for the reduced THERMAL POWCR allowed by '

ACTION a.2. or reduce THERMAL POWER to less than 5% of RATED
THERMAL POWER within the next 2 hours,

d. Identify and correct the cause of the out-of-limit condition prior
'.

to increasing TH(RMAL POWER above the reduced THERMAL POWER limit '

required by ACTION a,2. and/or b. and/or C., above; subsecuent
POWER OPERATION may proceed provided that FAH(X,Y) is ,

demonstrated, through incore flux mapping, to be within the ,

tabove limit prior to exceeding the f ollowing THERMAL POWER
levels: !

. 1. A nominal 50% of RAT [0 THtRMAL POWER.

2. A nominal 75% of RATED THERMAL POWER, and

3. Within 24 hours of attaining greater than or equal to 95%
of RATED THERMAL POWER.

|

c C)D W.M 2"

TMM " \ %M %kwh t%3syx %,|
u, m5'

i
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MWER O!STRIBUTION LIMITS,_

i

ACTION: (Continued)
'

N /
'4 Identify and correct the cause of the out-of-limit condition
\
\priortoincreasingTHERMALPOWERabovethereducedTHERMALPOWER limit required by ACTION items a.2 and/or b above;/

' subsequent POWER OPERATION may proceed provided that the
combination of R and indicated RCS total flow rate are
demonstrated, through intore flux mapping and RCS total flow
rate comparison, to be within the region of acceptable opera-x
tion shown on Figure 3.2-3 or 3.2-4 (as applicable) prior to
exceedio the following THERMAL POWER levels: /

,/1. A nominal 50% of RATED THERMAL POWER,
,

\ /
2. A nominal 75% of RATED THERMAL POWER,jdnd

3. Within 24 hours of attaining ,>, g5% of RATED THERMAL
POWER. \ p/

'

SURVEILLANCE REOUIREMENTS /

x /
4.2.3.1 The provisions of Specification'4.0.4 are not applicable.

x /

4.2.3.2 Thecombinationofindiciited'RCStotalflowrateandF shall
be determined to be within the region of acceptable operation o,r( ,j Figure 3.2-3 and 3.2-4 (as applicable):

,/ s
s

a. Prior to operation above 75% of' RATED THERMAL POWER af ter each
fuel loading, and /' s

/ \b. At least once per 31 Effective Full Power Days.
/ \

Where: / \
j/ p \N c~

R " 1.56 ().0 + 3 (1.0 - P)), and
N /

N #
F AH = Measured values of F obtained by usingsthe movable

in' core detectors to Ntajn a power distribution map.
.The measured values of F shall be used tb calculate

/F since Figures 3.2-3 aN 3.2-4 include mea'surement
c$1culational uncertainties of 3.5% for flow 'a dg,

4% for incore measurement of F 3g.

4.2.3.,3 The RCS total flow rate indicators shall be subjected tb a
CHANNEL CALIBRATION at least once per 18 months.
/

4,2.3.4 The RCS total flow rate shall be determined by measurement
pt least once per 18 months.

TROJAN-UNIT 1 3/4 2-9 Amendment No. (8, 76,f(68\ Qay 24 3
t 1 ,

ML QUN EWb D
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POWER DISTRIBUTION LIMITS

SURVf!LLANCE et0VIREM[NT5

4.2.3.1 The provisions of Specification 4.0.4 are not applicable.
"

4.2.3.2 F6H (X,Y) shall be evaluated to determine if F6H(X,Y) is
within its limit by: .

Using tge movable incore detectors to obtain a power distributiona.
map F (X,Y)* at any THERMAL POWER greater than $5 of RAf tD
THERMkl, l'0WER.

b. Satisfying the following relationships

I I'YI
6H 1 BHNOM(X,Y)

MAP /AX AL (X,Y)

whe e: BHNOM(X,Y)** represents the nominal design increased by an
allowance for the expected deviation between the nominal design
and the measurement.

HAP" is the Maximum Allowable Peak ** obtained from the measured
power distribution.

hX,Y).AXIAL (X,Y) is the axial shape f or F3g

c. If the above relationship is not satisfied, then

1. For the location, calculate the % margin to the maximum
allowable design as follows:

N
%F Margin = (1 - F g (X,Y) ) r 100%3g

BHDES(X,Y)

where BHO[S(X,Y)** represents the maximum allowable design
peaking factor which insures that the licensing triteria will
be preserved for operation within the LCO limits, and includes
8110w6nces for* calculational and measurement uncertainties.

No gdditional uncertaintief are Ptquired in the fQllowing equations for*

6H (
,Y), because the limits inciWe uncertainties.F

Provided in the CURE OPCRATING LIMITS RtPORT per Specification 6.9.17.**

3/4 2-7
l.nsed as ho) PASE
-
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\ Measurement uncertmarites of 3.5%
*

'

for flow arul 4% for 6ncore _J .' _.
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'
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Figure 3.2 4 Flow vs. F[g Limit for 3 Loops in Opervtion.
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POWER..DI Q QUTION Limits

$URVflLLANCE Rf0VI @ tNTS (Continued)

2. Find the minimum margin of all locations examined in
4.2.3.2.c.1 above.

3. If any margin in 4.2.3.2.c.2 above is <0, reduce the allowable
THtRMAl, POWER from RAT [0 THERMAL POWER by RRH*% x most negative
margin from 4.2.3.2.c.2 and maintain the requirements of
Specification 3.2.3.

Withtwomeasurementsextrapolatgdto31[[/AX1AL(X,Y))
d. PD beyond the most

recent measurement yielding (F
>BHFOM(X,Y),eitherofthefoiYow(X,Y)/ MAPing actions shall be taken:

1. F M(X,Y) shall be increased by 2% over that specified in
4N.3.2.a.,or

N

wNn(.X,Y)shallbeevaluatedaccordingto4.2.3.2atthetime2. F

the margin is projected to result in the action specified
in 4.2.3.2.c.3.

4.2.3.3 F (X,Y) thall be determined to be within its limit by using the
incore det0Utors to obtain a power distribution map:

a. Prior to operation above 15% of RATED THERHAL POWER after each
fuel loading, and

b. At least once per 31.[f fective Full Power Days, or

c. At each time the QUADRANT POWER i!LT RATIO indicated by the excore
detectors is normalized using incore data measurements.

* RRH is the amount of power reduction required to compensate for each
1% that F6H(X,Y) exceeds the limit provided in the CORE OPERATING
LIMITS REPORT per Specification 6.9.1.7.

"

FoTAW - UNIT 1 3/4 2-10
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,

ss.

POVER DISTRIEUTION LIMITS
'

.

.

'

OUADRANT POWER TILT RATIO

.

: LIMITING CONDITION FOR OPERATION ,,
,

9

'

2.4 THE QUADRAKT POWER TILT RATIO sh'all not exceed 1.02. .
,

APPLICABILITY: H0DE 1 ABOYE 50% OF RATIQ THERyAL POWER'

ACTION)\
'

x i.

4. With the QUADRANT POWER TILT RATIO determined to exceed 1.02-

but f 1.09: ..
,

. ,

1. ithin 2 hours:

a) \ -Either reouce the OUADRAhi POWER TILT RATIO to
within its limit, or *

b) Reduce TRERMAL POWER at .least 5 for each 1% ofs.

indicated QUADRANT POWER' TILT RATIO in excess of
--

.

1.0 and similarly reduce the Power Range Neutron-

Flux-High Typ Setpoints within the next 4 hours.
'*

%,,.

2. Verify that the QUADRAh POWER" TILT RATIO is within its
'

#
' limit within 24 hours <after exceeding the limit, or reduce

THERMAL POWER to las's than 50% of RATED THERMAL POWER
within .the next 2,' hours and reduce the. Power Range
Neutron f'ux-Higd Trip setpoints to < !!t of RATED
THERMAL P0kN yitnin the next 4 hours..

Identify and correc; t.he cause\/
3. of the out of limit con-s

dition prjor to increasing THERMALNPOWER; subsequent POWER
OPERATION above 50% of RATED THERKAL\gower may proceed
provided that the OUADRANT POWER TILT RATIO is verified*

withis its limit at least once per hour \until verified
acceistable at 95t or greater RATED THERMAb POWER.

,

b. With ,t QUADRANT POWER TILT RATIO determined to exceed 1.09 /
oue,to sisalignment of either a control or shutdownhe: ' )-

1! Reduce THERMAL POWER at least 3 for each 1% ofd-
/ cated QUADRANT POWER TILT RATIO in excess of 1.0, $1n

33 minutes.

* gee Special Test Exception 3.10.2.
H/.

TROJAN-UNIT 1 3/4 2 Amencment No. 77anwmsw /
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,

4 The QUADRANT POWER TILT RATIO shall not exceed 1.03 above 50% of
.ID THERMAL POWER.

APPLICABILITY: MODE l*,**

ACTION:

a. With the QUADRANT POWER TILT RATIO determined to exceed 1.03 but
less than or ecual to 1.09:

1. Calculate the QUADRANT POWER TILT RATIO at least once per hour -
until either:

(a) The QUADRANT POWER TILT RATIO is reduced to within its
its limit, or

(b) THERMAL POWER is reduced to less than 50% of RATED
THERMAL POWER.

2. Within 2 hours either:

(a) Reduce the OVADRANT POWER TILT RATIO to within its2

limit, or

(b) Reduce THERMAL POWER at least 3% from RATED THERMAL
POWER for each 1% of indicated OUADRANT POWER T!LT
RATIO in excess of 1.03 and similarly reduce the Power
Range Neutron Flux-High Trip Setpoints within the next
4 hours.

-3. Verify that the QUADRANT POWER TILT RATIO is within its limit
within 24 hours af ter exceeding the limit or reduce THERMAL
POWER to less than 50% of RATED THERMAL POWER within the next
2 hours and reduce the Power Range Neutron Flux-High Trip
5etpoints to less than or equal to 55% of RATED THERMAL POWER
within the next 4 nours; and

;

4. Identify and correct the cause of the out-of-limit condition
prior to increasing THERMAL. POWER; subsecuent POWER OPERATION
above 50% of RATED THERMAL POWER may proceed provided that

See special test Exceptions Specification 3.10.2.*

Not applicable until caliDration of the exCore detectors !s completed**

subsequent to ref ueling. The calibration will be performed at or below
80% of RATED THERMAL POW!R.

f a mvJ W CM . h .h

QM st Wy a-U )k

e w w - -e vm-- - ,, y w e



- _ _ . _ . - _ - _-_ _ -.

' * LCA 204
At t ac hment B

''

Page 48 of 68

.

t

\
*

PtWit 015TR19UT10N
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LIN111NG CON 01T10N FOR OPitaT10N (Continued)
'

__ ./_

\f. Verify that the QUADRANT POWER TILT RATIO is within its

limit within 2 hours af ter exceeding the limit or reduce /THERMAL POWER to less than 50% of Raft 0 TH(RMAL POWER
within the next 2 hours and reduce the Power Range Neutron
Tiva-Nigh teip 3etpoints to i 555 of RATIO THERMAL POWERs
wt hin the next 4 hours.

3. Ident fy and correct the cause of the out of lim t' con- oAA.ditio sprior to increasing THERMAL POWER; subseo ent
POWER OPIRATION above 50% of RAf t0 THERMAL POWER may
proceed dqovided that the QUADRANT POWER TILT / RATIO is ogQ

\
verified within its limit at least once perf our until p-@h
verified at able at 955 or greater RATED THERMAL POWER. /3

c. With the OVADRANT WER TILT RATIC detemined to exceed 1.09 c
due to causes other han the misalignment 4f either a control
or shutdown rod: o4 )

~

1. Reduce THCRMAL POWEG o less thatt/505 of RATED THERMAL
POWER within 2 hours ahd reduce Ahe Power Rangt Neutron
Flux-High Trip Satooint) to 1 585 of RATED THERMAL POWER

, , - within the next 4 hours.
'

2. Identify and correct the cat e of the out of limit con-

OPERATIONabove50%ofp(gTH$MALPOWER:
dition prior to increasin subsecuent POWER

TED TA(RMAL POWER may proceed
provided that the QUAD) TANT POWER T!LT RATIO is verified
withinitslimitatJ4sstoncece hour until verified at
955 or greater RATE THtRMAL POWER.

|[:.\d. The provisions of Sp ification 3.0.a are et soolicable.

SURVtfLLANCE REQUIREMENTS /

The OUADRANT POW ! TILT RATIO shall be detsmined4.2.4 be within the
limit above 50s of RAT THERMAL POWER by:

a. Calculating'the ratio at least once per T days when e alam*

is OPERAlft.

b. Calcui ng the ratio at least once per 12 hours during s sady
state operation when the alars is inoperable,

c. U$)ng the movable incert detectors to detemine the OVA 0 RANT
P4WER TILT RATIO at least once per 12 hours when one Power
flange Channel is inoperable & THERMAL POWER is > 75 percent of
RATCO THERMAL POWER. .

!
,

JA AM-UNIT 1 3/4 2-11 Amendment N

- .
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POWER DISTRIBUT10N LINITS
,

LIMITtNG CONDITION FOR OPERAft0N

!
ACTION:- (Continued)- { ,

the OUADRANT POWER TILT RATIO is verified within its
limit at least once per hour for 12 hours or until verified
acceptable at 9$5 or greater RATED THERMAL POWER,

b. With the OUADRANT POWER TILT RATIO determined to exceed 1.09 due
to misalignment of either a shutdown or control rod ,

1. Calculate the OVADRANT POWER TILT RATIO at least once per
,

hour until eithert
'

~(a) The QUAURANT POWER TILT RATIO is reduced to within its
limit'or. t

(b) THERMAL POWER is reduced to less than 50% 'of RATCO [
THERMAL POWER.-

2. Reduce THERMAL POWER at least 35 from RATED THERMAL POWER
for each 1% of indicated OUADRANT POWER TILT RATIO in excess
of 1.03 within 30 minutest

3. Verify that the OUADRANT POWER TILT RATIO is within its -

limit within 2 hours af ter exceedinp the limits or reduce
THERMAL POWER to less than 50% of '.ATED THERMAL POWER within

.the next 2 hours and rnduce the Power Range Neutron flux. -

High Trip Setpoints to less than or equal to $55 of RATED
THERMAL POWER within the next 4 hours; and

4.; Identify and correct the cause of the out-of-limit condition-
'' prior to increasing THERMAL POWER; subsequent POWER OPERATION

above 50% of RATED THERMAL POWER may proceed provided that
the OUADRANT POWER TILT RATIO is verified within its limit
at least once per hour for 12 hours or until verified
acceptable at 955 or greater RATED THERMAL; POWER. ;

c. With the QUADRANT POWER TILT RATIO determined to exceed 1.09 due
"

to causes other than.the misalignment of either a shutdown or
corttrol rod:

1. Calculate the OUADRANT POWER T!LT' RATIO at least once per
hour until either!

(a) .The OUADRANT POWER TILT RATIO is reduced to within its-
limit, or-

'

,

. y gg \ 3}y A*|A ^

' '

|

C4 NI h '
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L
|
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POWER distr RUTION LIMITS

LIMITING CONDITION FOR OttRATION ,

AGJ1Q1: (Continued)

(b) THERMAL POWER is reduced to less than 50% of RATED
THERMAL POWER.

2. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
within 2 hours and reduce the Power Range Neutron Flux-High
Trip Setpoints to less than or equal to 55% of Raft 0 THERMAL
POWER within the next 4 hours; and

3. Identify and correct the cause of the out of-limit condition
prior to increasing THERMAL POWik; :vbsequent POWER OPERATION
above 50% of RATED THERMAL POWER may proceed provided that the
OVADRANT POWER TILT RATIO is verified within its limit at least
once per hour for 12 hours or unti) verified at 95% or greater
RATED THERMAL POWER.

d. The provisions of $pecification 3.0.4 are not applicable.

4.2.4,1 The OVADRANT POWER TILT RATIO shall be determined to be within
the limit above 50% of RATED THERMAL POWCR byt

a. Calculating the ratio at least once per 7 days when the alarm is ,

OPERABLt. and

b. Calculating the ratio at least once per 12 hours during steady-
state operation when the alarm is inoperable.

4.2.4.2 The OVADRANT POWER TILT RATIO shall be determined to be within
the limit when abovs 75% of RATED THERMAL POWER with one Power Range
channel inoperable by using the movable incore detectors to confirm that
the normalized symetric power distribution, obtained f rom two sets of
f our symetric thimble locations or full-core flua map, is consistent

[
with the indicated QUADRANT POWER TILT RATIO at least once per 12 hours.

!

|

D
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POWER DISTRIBUTION LIMITS

DNB PARAMETIRS

LIMITING CONDITION FOR OPERATION
,

3.2.5 The following DNB related parameters shall be maintained within
the limits shown on Table 3.2.1:

Reactor Coolant System Tavga.

b. Pressurizer Pressure

c. Reactor Coolant System Total Flow Rate

APPLICABILITY: MODE 1

ACTIM: *

/
With any of the above parameters exceeding its limit, restore the
parameter to within it/ limit within 2 nours or reduce THERMAL POWER
to less than $% of RATED THERMAL POWER within the next 4 hours.

SURVE1LLANCE RE001REMENTS *

_

I2
( Each of the parameters of Table 3.2-1 shall be verified to be

witnin tneir 34mits at least once2er 12 hours. '}'_-
- r u s. % + d _A % i bp m 3 . a a u mw

spir hm0tB. ah A bhmtt (',m
pt

gg ,Q ht MS ton ktsd hggg x gnaa t tauuxtmW c& bak
bD DE * 'Mq gc;

gL N grakha,g
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m
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2Figure 3.2 1-. Flow vs.-Power for 4 Loops in Operation-
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-[ 3/4.1 REACTIVITY CONTROL SYSTEMS

BASES-

3 /4 .1 =.1 BORATION CONTROL

3/4.1.1.1 SHUTDOWN MARGIN

A suf ficient SHUTDOWN MARGIN ensures that 1) the reactor can be made
suberitical f rom all operating conditions, 2) the reactivity transients
associated with postulated accident conditions are controllable within
acceptable limits, and 3) the reactor.will be maintained-sufficiently
suberitical to preclude inadvertent criticality in'the shutdown condition.-

3
SHUTDOWN MARGIN requirements vary throughout core life as a function

of fuel depletion, RCS boron concentration, and RCS T .- The most "

temperature, and= is associated wit postulate 3 at no $d operatingrestrictive condition occurs at EOL.Aith- Tav
steam iine break accieent

and resulting uncontrolled RCS c Idown. In the analysis of this accident,
a minimum SHUTDOWN MARGIN of l. ak/k is initially required to control the-

-

reactivity transient.- Accordin y, the SHUTDOWN MARGIN requirement is based
:upon this limiting condition and is consistent with FSAR accident analysis
assumptions. . ith Tavg less than 200*F the most restrictive reactivity-W
transients' resulting f rom the p91i,tulatTk Boron Oilution Accident are such
that a 1.6% ak/k SHUTDOWN' MARGIN is initially required.

3 /4 .1.1. 3 BORON DILUTIOj( g
A minimum flow rate of at least 3000 GPM provides adequate mixing,

-prevents stratification and ensures that reactivity changes will be gradual.
during- boron concentration reductions in the Reactor Coolant- System. A
flow rate of at least 3000 GPM will . circulate an equivalent Reactor : Coolant
System volume'of 12,900 cubic feet in approximately 33 minutes. The
reactivity' change rate associated with boron reductions will therefore be.

- within = the: capability for operator recognition and. control.

-3/4.1.1.4 MODERATOR TEMPERATURE COEFFICIENT (MTC),

-The-limitations on MTC are provided to ensure that the assumptions
.used in the accident and-transient analyses remain valid through each .,
fuel' cycle. The surveillance requirement- for measurement of the HTC

' at the' beginning and towards the end of each fuel cycle is adequate -
|to confirm the MTC value-since this coefficient changes slowly due<

( :

- ;

v.

' V
TROJAN-UNIT 1 8 3/4 1-1 Amendment No. 64, 770, ///
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REACTIVITY CONTR0(5 SYSTEMS
>

BASES

3/a.1.1.4 MODERATOR TE1PERATURE COErrfCIENT (WTC) (Continued)

pri,ncipally to the reduction in RCS boron concentration associated with fuel
burnup. The confinnation that the measured and appropr4ately compensated
MTC value is within the allowable tolerance of the precicted value provides
additional assurances that the coef ficient will be maintained within itslimits during intervals between measurement.

3/a.1.1.5 u1NIMUm TENPERATURE FOR CRITitaLITv

This specification ensures that the reactor will not be made critical
with the Reactor Coolant System average temoerature less than 551*F. This
limitation is required to ensure 1) the moderator temperature coef ficient ,

is within its analyzed temperature range, 2) the pressurizer is capable of
being in an OPERABLE status with a steam bubble 3) the reactor pressure
vessel is above its minimua NOT temperature and 4) the protective instrumen-
tation is within its nonnal operating range. -

. 3/a.1.2 BORATION SYSTEMS '| j
The boron-injection system ensures that negative reactivity control is

available during each mode of f acility operation. The conoonents required +

to perform this function include 1) borated water sources, 2) chaging pumps,
3) separate flow paths, 4) boric acid transfer pumps, 5) an emergency power
supply f rom OPERABLE diesel generators.

With the RCS average temperature above 200*F, a minimum of two separate gand redundant boron injection systems are provided to ensure single func y
tional capability in the event an assumed failure rendersr5f the systems in-
operable. Allowable out-of-service periods ensure that minor component
repair or corrective action may be completed without undue risk to overall
f acility saf ety f rom injection system f ailures during the repair period.

The boration capability of either system is suf ficient to provide a
SHUTDOWN MARGIN f rom all operating conditions to 1.0% Ak/k af ter xenon
decay and cooldown to 200*F. The maximum boration capability requirement
occurs at EOL f rom f ull power ecuilibrium zenon conditions and recuires
14,418 galle-' of 7000 pos borated water f rom the boric acid storage tants
or 14,752 gallons of 2000 ppm borated water f rom the ref ueling water storage
tank. ?N

The recuired volume for the boric acid storage tanks (two tanks) of <'

f|| . J

p14.418 gallons has been increased to a value greater than the minimum level q
indicating range of the storage tanks (741 gallons per tank) to 15,900gallons,

s'

TRO.lAN-UNIT I B-3/4 1-2
QEFEIf,~19D' N

. Amendment Ng gl
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REACTIVITY CONTROL SYSTEMSp

BASES

3/4.1.2 BORATION SYSTEMS (Continued)
l

With the RCS temperature below 200*F, one injection system is
acceptable without single failure consideration on the basis of the stable
reactivity condition of the reactor and the additional restrictions pro-
hibiting CORE ALTERATIONS and positive reactivity change in the event the
single injection system becomes inoperable.

The boron inventory in the RWST or the boric acid storage tanks is
i sufficient (a) to compensate for an inadvertent positive reactivity addition

to the Reactor Coolant System of approximately 1% ak/k while in Mode 5 at
200*F; and (b) to c:aintain a constant RCS reactivity while the temperature
is decreased from 200*F to 80'F. In MODE 6, the boron inventory is suffi-
cient to increase the boron concentration to compensate for an inadvertent *

positive reactivity addition-of approximately 1% ak/k while in the refuel-
'

ing mode. These conditions require 8494 usable gallons of 7000-ppm borated
water f rom the boric acid storage tanks or 23,432 usable gallons of 2000-ppm
borated water from the refueling water storage tank.

The required volume for the boric acid storage tanks (two tanks) of
8494 gallons has been increased to a value greater than the minimum level
indicating range of the storage tanks (741 gallons per tank) to 9976 gallons )

(~ (' """*" ' ' """') '"" ''""'''' ""'' ' '"** ' '' ' ' ''" "'-

must be increased to account for nonusable volume due to tank geometry,
' letdown and vortexing considerations (78,000 gallons), to 101,432 gallons

(rounded to 102.000 gallons).

3/4.1.3 MOVABLE CONTROL ASSEMBLIES

The specifications of this section ensure that (1) acceptable power c >

distribution limits are maintained (2) G e minimum SHUTDOWN MARGIN is main-
tained, and (3) the potential ef f ects cr a rod ejection accident are limited.

'
OPERABILITY of the control rod posit'on indicators is required to determine
control rod pcsitions and thereby ensure compliance with the control rod
alignment and insertion limits.

/ For purposes of determining compliance with Specification 3.1.3.1, any
[ imovability of a control rod invokes ACTION Statement 3.1.3.1.a. Before
/ utilizing ACTION Statement 3.1.3.1.c. the rod control urgent f ailure alarm ! /\

must be illuminated or an electrical problem must be detected in the rod /t l k
control system. The rod is considered trippable if the rod was demonstrated
OPERABLE during the last performance of Surveillance Requirement 4.1.3.1.2 /
and met the rod drop time criteria of Specification 3.1.3.3 during the last /
performance of Surveillance Requirement 4.1.3.3. /j

- $b. tcMttch 6dRdd cudM6mm rtch SabTcn
E A e u p @ a 1.7.MuesopA uAb A9 9\ psAih

| TROJAN-UNIT 1 B 3/4 1-3 Amendment No. 58, 75, 774, JJI
@df. ~BT63L )n.
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3/4.2 POWER DISTRIBUTION LIMITS

BASES .I

ine s eli ications of t is section provide assurane; of fuel integ-
j

rity durip Condition I (Normal Operation) and II (bcidents of Moderates

grequen91)eventsby: maintaining the calculated DNBR in the core
bovedes4 n-dur4ng normal operation and in shorf3erm transients,d--at-o 9,

N limiting the fission gas release, fuel pellet temperaturand ( um
claddi g mechanical properties to within assumed design criteria
in addition, limiting the peak linear power density during Condition I
events provides assurance.that the initial conditions assumed for the
LOCA analyses are met and the ECCS acceptance criteria limit of 2200*F
is not exceeded.

The definitions of certain hot channel and peaking factors as used
'

in these specifications are as follows:

cg,9,U
Fgy Heat Flux Hot Channel Factor, is defined as the maximum local

( heat flux on the surface of a fuel rod at core elevation 'l
divided by the average f uel rod heat flux, allowing f or manu-
f acturing tolerances on fuel pellets and rods }

Nuclear Enthalpy Rise Hot Channel Factor, is defined as the
AH ratio of the integral of linear power along the rod with the

highest integrated power to the average rod power.

Fx (I) RadialPeakingFactor,isdefinedastheratioofpeakh**

power density to average power density in the hor 11onta.L 'd, bpd ,plane at core elevation 2. Lg,

3/4.7.1 AXIAL FLUX DIFFERENCE (AFD ,d

The limits on AXIAL FLUX DIFFERENCE assure that the F (2 upper /n
bound envelope ef-fr60-t4mes-thworma142ed-ex444-peak 4ng-Vee-tor is not /153zexceeded during either normal operation or in the event of xenon redis-
tributionfollowingpowerchanges.g
r .

-

/ Target flux dH. ference is' determined at equilibrium xenon condition b
he full length rods may be positioned within the core in accordance with
their respective insertion limits and should be inserted near their
normal position for steady state operation at high power levels. The
value of the target flux dif ference obtained under these conditions
divided by the f raction of RATED THERMAL POWER is the target flux dif fer-
ence at RATED THERMAL POWER for the associated core burnup conditions.
Target flux differences for other THERMAL POWER levels are obtained

fby multiplying the RATED THERMAL POWER value by the appropriate f ractional
THtRMAL POWER level. The periodic updating of the target flux dif f erence
alue is necessary_tg_ reflect core burnup considerations, f

\

( \ TROJAN-UNIT I B 3/4 2-1 Amendment No. 30, e8, 70
\ 43
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h0WERDISTRIBUT10eLIMITS 'w
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.. \

BASES /

though it is intended that the plant will be operated with the
Ax!AL FLtx DIFFERENCE within the 15% target band about the target flus
dif f erenc's during rapid plant THERML POWER reductions, control rod / motion

Swill cause the AFD to deviate outside of the target band at reduced' THERMAL
POWE4 levels \- This deviation will not af fect the menon redistribution
sufficiently to change the envelope of peaking factors which may/ e reachedb
on a subsequent return to RATED THERMAL POWER (with the AFD within thes '

target band) preyided the time duration of the deviation is liaited.
Accordingly, a 1 hour penalty deviation limit cumulative during the previous
24 hours is provided for operation outside of the target b4nd but within the
limits of Figure 3.t
RATED THERMAL POWER.z1 while at THERML POWER levels between 50% 6 90% ofNFor THERM L POWER levels betweenfil% & 50% of rated
THERAAL POWER, deviations of the AFD outside of the target band are less
sivnificant. The penally of 2 hours actual ties re lects this reduced '
significance.

Provisions for monitor 4g the AFD on an automatic basis are derived
from the plant process computer through the AFD Monitor Alara. The computer
determinestheoneminuteaver(geofeachofAheOPERABLEencoredetector
outputs and provides an alars aussage immediately if the AFD for at least /\
2of4or2of=3OPERABLEencore\channelfsare'outsidethetargetbandandDuring, opera- |/11 AtheTHERMALPWERisgreaterthan)DEofRATEDTHERMALPWER.
tion at THERML POWER levels betweeg 50% 6 90% and 15% 6 50% RATED THERMAL ~3

' POWER, the computer outputs an alarajaessage when the penalty deviation _/
accumulates beyond the limits of 1 host and 2 hours, respectively.

/Figure B 3/4 2-1 shows a typical m\onthly target band near the beginning
of core life.-. '

.

,

>-

TRO.)AN-UNIT 1 8 3/4 2-2 Amendment No.114\
!! arch 12, 1986 %
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3/4.2.2 and 3/4.2.3 HEATFLUXHOTCHANNfLFACTOR.fRCSFLOWRAiENO
NUCLEAR ENTHALPY RISE HOT CHANNEL FACTOR

Thelimitsonheatfluxhotchannelfactor,@CSfioW nd nuclear
enthalpy rise hot channel factor ensure that:(1) the design limits on i
peak' local ~ power density and minimum DNBR __are _ not = exceeded and(2) in the
event of a-LOCA the peak; fuel clad temperature will not exceed the w
2200*F -ECCS acceptance criteria limit.4;>

, w.

Each of these is measureble but will normally only be determined
. periodically as specified in Specifications 4.2.2 and 4.2.3. Thi:;
periodic surveillance is sufficient to insure that the limits are~

maintained.provided:

a.- Control rods in:a single group move together-with no individual

. demand positionj irod insertion dif f ering by more than12 steps (f rom the groupQg>_

-b.- Control rod groups are sequenced with overlapping groups as
described in Specification 3.1.3.p j

tc. The control rod i tion limits of Specification 3.1.3.5
are maintainedy 2

d. The axial power distribution, expressed in terms- of AXIAL FLUX
DIFFERENCE, is maintained within the limits,

Ny -will be maintained within its limits provided conditions a.
abovg are maintained. - As -noted -on- Figures 3.2-3 and 3.2 /, RCS'throu

flow rate:a -F may be "trad3d of f" aoainst _one anotger (i.e. low
Lmeasured RCS f_ rate -is acceptable:iff the measured F is o low)J

lculated DNSR will -not be'belgw tN,l .56 (1+0. :(1-P))d sign DNBR /\.to ensure that the '

?value. This tradeoff allowed up.to a maximum F g /IS A-

'which ;is consistent with_t N initial conditions YUmed for the LOCA analysis.
NThe relaxation of F as a function of THERMA WER allows changes-in the

radial ~ power shapeMr all permisM le ro nsertion limits.-

When an-F measurement is'taken bot perimental error and manuf actur-
.ingtolerance9mustbe= allowed of' 5% is th propriate allowance f or a full>

; core map taken with the-in e detector fit- map gisystem and 3% is the.
Au)0 -app ropria te. a llowance _ manufacturing tolerance. lication of these two-

penalties:in a mul ication fashion is-sufficient to ide a-correctionh o. - for the effect-- rod bow on'F
~8692 " Fuel Rod Oo. which has'been conservatiTheappropriatestatibestimated-.as 5% in WC wing". 1 combina-: Sop.

. tion of cal power, manuf acturing tolerance and rod bow uncertain . results
,

'

|gsV in enalty on F of 7.68%,.whereas multiplying measured values of F
( . 3 x 1.05:resul s in a penalty of 8.15%. g

2
Amendment No_. 30, JB, 70, 76, //yT (-TRO.1AH-UNIT 1 8 3/4 2

Qay 24, 19_81g
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l

When an F measurement is taken/ an/ allowance for measurement
uncertainty ik made. An allowance'of 55 is appropriate for a full-core
mad taken with the Incore Detector Flux Mapping System, ano this allowance
is included in the methodology described in BAW-10163P-A (" Core Operating
Limit Methodology for Westinghouse-Designed PWRs').

MThe hot channel factors, F (X,Y,2) and F
and compared to the nominal dehign values to hg (X,Y), are freasured periodiallyrovide a reasonable assurance ,

that the core is operating as designed and that the limiting criteria will
not be exceeded for operation within the Technical 5pecification limits of
Sections 2.2 (Limiting Safety Systems Settings), 3.1.3 (Movable Control
Assemblies), 3.2.1 (Axial Flux Dif ference), and 3.2.4 (Quadrant Power Tilt
Ratio). An allowance is provided to account for the expected deviation
between the calculation and the measurement. If the measurement is above the
maximum expected value for that location, it is assumed to be not operating as
designea and a peaking margin evaluation is-performed to provide a basis for
decreasing the width of the AFD and f(al) limits and for reducing THERHAL
POWER.

tryg L
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{ POWER OISTRIBUTION LIMITS

BASES

g -~ _f-

hen RCS flowrate and Fag are measured, no additional allowances are
, ecessary prior te comparison with the limits of Figure 3.2-3 agd 3.2-4.
Measurement errors of 3.5% for RCS total flow rate and 4% for Fag have been
allowed for in determination of the design DNBR value.

/ The safety analysis ONBR values include a 14.4% margin for conservatism /%
(The effect of rod bow on DNBR has been determined to be a <1.5% penalty. A ST

The available margin more than of f sets the ef f ect of rod bow and no penalty,|
' ~

Qs required on Fag or DNBR. f

3/4.2.4 0UADRANT POWER TILT RATIO A* k
'

lhe._ Quadrant _ Dower __til L ratic limit assures tha he radial power

distrWution satisHes the design values used in the power capability
analysis. Radial power distribution measurements are made during startup
testing and periodically during power operation.

4%
The-limit of 1.0 at which corrective action is required provides

DNB and linear heat ' generation 6t'ef protection with x-y planejower__ tilts. ~

~ limiting tilt o(~T'075 can be toler'8Ted TefTare the mngTn f or uncertain
-

in F0 is depleted. The limit of 1.02 was selected to provide an allowance

f or the uncer1Ainty._A51gelated with ths ed power til y

3 Gh -hour time allowance for p6ation with a tilt condition greater
than 1.0 but less than 1.09 is provided to allow identification and correc-
tion of a dropped or misaligned ded. In the event such action does not
correct the tilt, the margin for uncertainty on Fg is reinstated by reduc g
the power by 3 percent f or each percent of tilt in excess of 4- 3 pnhu .

--

__

f,045 ad
: i $ Yah

,

W O w-
-
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(' TROJAN-UNIT 1 8 3/4 2- Amendment No. 30. 44, 48, 704
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I

For purposes of monitoring QUADRANT POWER TILT RATIO when one excore
detector is inoperable, tne moveable incore detectors are used to confirm
that the normalized symetric power distribution is consist.ent with the
OUADRAW( . POWER TILT RATIO. The incore detector monitoring is done with a
full 'incore flux map or two sets of four symetric thimbles. The two sets
of four symetric thimbles is a unique set of eight detector locations.

. ,

'
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POWER DISTRIBUTION LIMITS
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'

BASES

3/4.2.5 DNB PARAMETERS

The limits on the DNB related parameters assure that each of the
parameters are maintaMd within the normal steady state envelope of
operation assumed in the transient and accident analyses. The limits
are consistent with the initial FSAR assumptions and have been analytically
demonstrated adequate to maintain a minimum DNBR of greater than or equal

\to the safety analysis DNBR limit throughout each analyzed transient.

The 12-hour periodic surveillance of these parameters thru instrument
readout is suf ficient to ensure that the parameters are restored within
their limits f ollowing load changes and other expected transient
operation. The 18-month periodic measurement of the RCS total flow
rate is adequate to detect flow degradation and ensure correlation of
the flow indication channels with measured flow such that the indicated
percent flow will provide sufficient verification of flow rate on a
12-hour basis.

J

.

- TROJAN-UNIT 1 B 3/4 2 Ame_ndment __No. 30, 48, JA2f
Gay _24 1983A ),
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INSTRUMENTATION /

BASES

RADIATION HONITORING INSTRUMENTATIO,1 (Continued)

by the individual channels and 2) the alam is initiated when the radiation !

level trip setpoint is exceeded. The Containment high range area radiation
monitors (ARM 15A and ISB) were installed in accordance with NUREG-0737 /\
" Clarification of TMI Action Plan Requirgments" to monitor post-ac:ident /10 A
Containment gama radiation levels to 10' R/hr.

3/4.3.3.2 MOVABLE INCORE DETECTORS

The-0EERASILITY of the movable incere detectort with the specifietmir$ he. g'
mum complement-ofmequipment ensures that the measurements obta,ined-from use .pM
of this system accuiately, represent the spatial neutron fhrt distribution of WhM'
the reactor core.

Quarter-corejux-mafs, as defined .in' CnP-8648-QFebruary 1979) may L*9For the purpose of measuring-Fo Z) or -Jt' full incere flux map is
used.
be used in recalibration of. the excore axial flux effset cetection system
provJdad-that reasonable radial symetry exists (QUADRANT POWER TICT1AT(

A es's than or equal to 1.02),

3/4.3.3.3 SEISMIC INSTRUMENTATION ,

The OPERABILITY of the seismic instrtnnentation ensures that sufficient
-

capability 11s available to promotly determine the magnitude of a seismic
event and evaluate the response of those features important to safety.
This- capability is required to pemit comparison of the measured response
to that used in-the design basis for the facility and is consistent with
the recomendations of Regulatory Guide 1.12, " Instrumentation for Ear h-
qua kes . " '

3/4.3.3.4' METEOROLOGICAL' INSTRUMENTATION
.

The OPERABILITY of the meteorological instrumentation ensures that-

. sufficient meteorological data is available for estimating potential radia-
tion doses to the public as a result of routine or accidental release of
radioactive materials to the atmosphere. This capability is required to

t.

evaluate' the need for initiating protective met es to protect the health'

aad safety of the tublic and is consistent with u.s recormendations ofI-

h- Regulatory Guide 1.23, "Onsite Meteorological Programs."
.

3/a.3.3.5 REMOTE SHUTDOWN INSTRUMENTATION

Tne OPER\BILITY of the remote shutdown instrumentation ensures that
L sufficient. capability is available to permit shutdown and maintenance of

HOT- STANDBY of the facility from locations outside of the control room.
This capacility-is recuired in the event control room habitability is los-
and is consistent with General Design Criterion 19 of 10 CFR 50.

| TROJAN-UNIT I B 3/4 3-2 Amencmen M o. 7L ??, # 8
19 6| dril4., _

.



_ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ . _ _ _ - _ . _ _ _ _ _ _ _ _ _ _ - _ - _ __ --__ - ____-_ _ _ _ _

* ''
LCA 204
Attachment B
Page 66 of 68

The OPERABILITY of the movaDie incore detectors with the specified
minimum complement of equipment ensures that the measurements obtained from
use of this system accurately represent the spatial neutron flux distributioni
of the core. The OPERABILITY of this system is demonstrated by irradiating
each detector used and deterTaining the acceptability of its voltage curve,

M
rpose of measuring F[(X,Y,Z) or F3g (X.Y) a full incore fluxr

*A I
Quarter-core flux maps, as defined in WCAP-064Bg(February 1979), may

be used-in recalibration of the Excore Neutron Flux Detection System, and
'full incore flux maps or sysemetric incore thimbles may be used for

monitoring the QUADRANT POWER TILT RATIO when one Power Range Channel is (
inoperable.'

.
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(e MONTHLY OPERATING REPORT

6.9.1.6
Routine reports of operating statistics and shutdown experience shall

be submitted monthly, no later than the 15th of each month following the g
calendar month covererd by th.e report.s

UJ
RADIAL PEAKING FACTOR LIMITvREPORT .

6Q. 7 The F,y limits for Rated Thermal Power (F P) for all core anci
contaihinkb "D' control rods and all unrodded core planes,and'the plot
of predicted (F TP ,)x) vs Axial Core Height with the ljmit' envelope shall4 p

'Nbe provided to the NRC aNe(st 60 days prior to-o ch cycle initial s

criticality unless otherwise a'DprAved by the-Comission by letter. , > ,

'N f
In addition, in the event that the11mit should change requiring a new J

Isubmittal or an amended submitfal to the PeakiriV' factor Limit Report, it will
be. submitted 60 days prAof to the date the limit would'become ef f ective unless
otherwise app ov,ed-bj the Comission by letter.

Any information needed to support F will be by reauest from the NRC' antneed'not be included in this report!Y

k

(_ d,e [i .
9dk
(%&

\ TROJAN-UNIT 1 6-16 Amendment No. 27, 56, 7E, 97,

1/2
Gay 11,19k
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6.9.1.7 The CORE OPERATING LIMIT < tPORT is a Trojan-specific document
that provides core operating limits for the current reload cycle.

6.9.1.7.1 Core Operating Limits shall be established prior to each
reload cycle, or prior to any remaining part of a reloed
cycle, for the following:

(1) Control Rod Insertion Limits f or Specification 3.1.3.5.

(2) Axial Flux Difference for Specification 3.2.1.

(3) Heat Flux Hot Channel Factor - F (X,Y,Z) for
- Specification 3.2.2. g

(4) Nuclear Enthalpy Rise Hot Channel Factor - fag (X,0
for Specification 3.2,3.

6.9.l 7.2 The analytical methods used to determine the core
* operating limits shall be those previously reviewed
and approved by the NRC, specifically:

(1) BAW-10163P-A, Core Operating Limits Methodology
for Westingnouse-Designed PWRs, June 1989.

6.9.1.7.3 The core operating limits shall be determined such that
all appilcable limits (e.g., fuel thermal mechanical
limits, core thermal hydraulic limits, ECCS Limits,
nuclear limit such as shutdown margin, and transient
and accident limits) of the safety analysis are met.

6.9.1.7.4 The CORE OPERATING LIMITS REPORT, including any mid-
cycle revisions or supplements shall be provided, upon
issuance for each reload cycle, to the NRC Document
Control Desk with copies to the Regional Administrator
and Resident Inst.ector.
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