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CHANGE NO. 1

Revision to Table 2.2-1 "Reactor Trip System Instrumentation and
Trip Setpoints" and Table 3.2-1 "DNB Parameters" - Unit No. 2

This revision involves changing the maximum Tavg. at Rated Thermal
Power used for the overtemperature -and overpower AT trips and DNB
Timits. The technical basis for this change will be provided as part
of Amendment 85 to the Donald C. Cook FSAR which will include the
reanalysis results of the various design basis transients affected by
this change. A summary of the transient reanalyses is enclosed in
Attachment 'C' of this letter. The results show conformance with
established safety criteria. This change will not adversely affect the
health and safety of the public. .

CHANGE NO. 2

Revision to Item 3.2.2, Figure 3.2-2 and Basis Item 3/4 2.1 - Unit 'No..2

This change involved lowering the maximum allowable Fq(Z) Timits.
The maximum value is being reduced from 2.32 to 2.11. At present, the
2.11 1imit 1is being used on an administrative basis in compliance with
the NRC order which followed the discovery of a 'logic inconsistency' in
the metal-water reaction calculation of the Westinghouse ECCS Evaluation
Models. The reason for this révision ig to change the status of the " .
Timit from an administrative Timit to a Technical Specification Timit.
The present administrative limits ‘were established after a new Westinghouse
ECCS analysis was performed in which the logic inconsistency was corrected.
These results were transmitted to you on April 28, 1978. This change
will not affect the health and safety of the public.

CHANGE NO. 3

Revision to Section 4.2.2.2e - Unit No. 2

This change involves revising the FRTB Limits at Rated Thermal Power.
This change is based on a Donald C. Cook Unit 2, Cycle 2 safety
evaluation .performed by Westinghouse Electric Corporation. The data used
in this evaluation is reported in WCAP-9566, "The Nuclear Design and Core
Management of the Donald C. Cook Nuclear Power Plant Cycle 2". This
change will not adversely affect the health and safety of the public. i
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CHANGE NO. 4

Revision to Item 3.2.1 and Figure 3.2-1 - Unit No. 2

This change involves increasing the upper -power 1limit for the
taking of action from'84% to 90% Rated Thermal Power. The technical
basis for this change is the same as that of Change .No. 3. This change
will not adversely affect the health and safety of the public. °

CHANGE NO. 5

Revision to Items 3.2.6 and 4.2.6 - Unit No. 2

This change involves raising the APDMS turn-on point to 100% Rated
Thermal Power. This change is based on the revisions to Item 3.2.1 and
Figure 3.2-1 as discussed in Change No. 4 since the APDMS turn-on point
is defined as 10% above the upper 1limit of Item 3.2.1. This change will
not adversely affect the health and safety of the public.

CHANGE NO. 6
Revision to Sections 3.5;5, 4.5.5, and Bases Item B 3/4.5.5 - Unit 'No. 1

o This calls for increasing the minimum RWST temperature from 35%F to
70°F. The basis for this change is that the Unit 1 Reload Safety
Analysis performed by Exxon Nuclear Company used a safety injection water
temperature of 700F. There are also editorial changes to the Basis
Item. These changes will make the Unit 1 specifications consistent with
the Unit 2 specifications in this area. This change will not affect the
health and safety of the public.

CHANGE NO. 7
Revision to Table 2.2.1 and Basis Item B.2.2.1 - UnitsNos. 1 & 2

This change calls for the revision of the setpoints and allowable
values for the "Power Range, Neutron Flux, High Positive (and Negative)
Rate" functions. The revision involves changing the time constant for
these functions from its present value of 2 seconds to =1 second, and
‘vreduction of the trip setpoint for the high negativé rate trip from

< 5%/sec of Rated Thermal Power (RTP) to < 3% of RTP. We have been
informed by Westinghouse Electric Corporation that this change will

assure that.any or multiple dropped rods will generate a reactor trip via
the negative rate trip function. Bases Section 2.2.1 has also been revised
acc?rdingly. This change will not affect the health and safety of the
public.






ATTACHMENT B
T0
AEP:NRC:00297



“CHANGE NO. 1

mmempr

: 3

EOPELTRP LN




e emei e RS s kb sl A

e ]

B L N — VP
-

cosaden L ot aduse B 3 = a  de® Mew WL wE . 6 @ » M B A et s w i At mee awkoas kSeaiewkY .. 3w D

3.

b Mt

2 LINN ~ %003 *3 °@

l sid -

\

3 R «

DS NP - 3 s . N

| AL PR AT PRORIT ™ P NSRBI F P AL S UL U I I PR RSN O P L DU Y. 1900 SR I SR T

-2

. ”5? i H ' [} .‘ .
6;»5 i - Ny ' : '\"«..j

TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTATION

]+t15] (T-T<)#Ky(P-P*)-£, (a1)]

NOTE 1: . Overtemperature AT < AT [K]-—K2

where: ATo = Indicated AT at RATED THERMAL POWER

T = Average temperature, °F

T- = Indicated Tavg at RATED THERMAL POWER < 573.8°F ‘

P = Pressurizer pressure, psig N

P~ = 2235 psig (indicated RCS nominal operating préssure)
1+'t]5 ’ . ’
T;;E§-= The function ge?erated by the lead-lag controller for Tavg dynamic compensatidi

T & Ty = Time constants utilized in the lead-lag controller for Tav T = 33 secs,
T, = 4 secs. 9
S = Laplace transform operator
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTATION (Continued)

\ - Operation with 4 Loops Operation with 3 Loops
Ky=1.334 K1=1.116
K2 = 0.01607 K2 = 0.01607
K3 = 0.000744 K3 = 0.000744

and f, (aI) is a function of the indicated difference between top and bottom detectors

of thl power-range nuclear ion chambers; with gains to be selected based on measured
instrument response during plant startup tests such that:

(i) for q, - between - 40 percent and + 3 percent, f (AI) = 0
(wher& q Qnd q;, are percent RATED THERMAL POWER in'the top and bottom
halves oF the c8re respectively, and q, *+ q, is total THERMAL POWER in
percent of RATED THERMAL POWER).

(ii) for each percent that the magnitude of (q, - q,) exceeds - 40 percent,
the AT trip setpoint shall be automatical?y reduced by 1.8 percent of
its value at RATED THERMAL POWER. '

(ii1) for each percent that the magnitude of (q, - q,.) exceeds + 3 percent,
the AT trip setpoint shall be automatica1¥y reduced by 2.2 percent of
its value at RATED THERMAL POWER.
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTATION (Continued)

T3S

Note 2: ' Overpower AT g_ATo[K4-K5 {T;;ggJT - K6 (T-T")'fz(AI)]

Note 3:

where: ATo
T
Tll

fz(AI)

Indicated aT at rated power

Average temperature, °F

Indicated Tavg @t RATED THERMAL POWER < 573.8°F ' l

1.078

0.02/°F for increasing average temperature and 0 for decreasing average
temperature :

10.00197 for T > T"; K_ = 0 for T < T"

6

The function generaued by the rate lag controller for T

dynamic compensation avg

Tlme constant utilized in the rate lag controller for T
19 = = 10 secs.

Laplace transform operator

0 for all Al

The channel's maximum trip point shall not exceed its computed trip point by more than

4 percent

bt
S




TABLE 3.2-1
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“ 2/ . || POER DISTRIBUTION LIMITS

HEAT FLUX HOT CHAHNEL FACTOR-F.(Z)

A%

LIMITING CONDITION FOR OPERATION

3.2.2 FQ(Z) shall be limited by the following relationships:

Fol2) < [2.11) [K(2)] for P > 0.5 ; .
" |

Fl?) = ((4.22)] [K(D)] for P _«._'o:5 )

. .
Sax. s BE € A reb.dhs M= 2eid s e sefesm | 4
v

THERMAL POYER
RATED THERHMAL POWER

where P =

and K(Z) is the function obtained from Figure 3.2-2 for
a given core height location.

APPLICABILITY: MODE 1

ACTION:

Pl
.

With FQ(Z) exceeding its limit:

5 ’
N s?”

a. Comply with either of the following ACTIONS:

1. Reduce THERMAL POWER at least 1% for each 1% FQ(Z)

exceeds the 1imit within 15 minutes and similiarly reduce
the Power Range Neutron Flux-High Trip Setpoints within
the next 4 hours; POWER OPERA .ON may proceed for. up to

a total of 72 hours; subsequenc POWER OPERATION may
proceed provided the Overpower AT Trip Setpoints

have been reduced at least 1% for each 1% FQ(Z) exceeds

the 1imit. The Overpower AT Trip Setpoint reduction
shall be performed with the reactor in at least HOT
STANDBY.

2. Reduce THERMAL POYER as necessary to meet the limits of
Specification 3.2.6 using the APDMS with the latest
incore map and updated R.

b. -‘Identify and correct the cause of the out of limit condiiton
prior to increasing THERMAL POYER above the reduced. limit re-
quired by a, above; THERMAL POWER may then be increased provided
FQ(Z) is demonstrated through incore mapping to be within its

O Timit.

D. C. COOK - UNIT 2 1 374 2-5
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FOUR-LOOP OPERATION
Core Height (feet)

OF CONE HEIGHT

HEAT FLUX HOT CHANNEL FACTOR
NORMALIZED OPERATING ENVELOPE

FIGURE 3.2-2 K(Z) — NORMALIZED F,(Z) AS A FUNCTION

‘Basis: FQ(Z) x P ECCS iimit of 2.11:
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3/a.2 poue orsT@Tion Luwrts @

BASES

.~ The specivications of this section provide assurance of fuel integ-
rity during Condition I (Normal Operation) and Il (Incidents of Moderate
Frequency) events by: (a) maintaining the calculated DNBR in the core
at or above design during normal operation and in short term transients,
and (b) 1imiting the fission gas release, fuel pailet tamperature and
cladding mechanical preoperties to within assumed design criteria. In
addition, limiting the peak linear power density during Condition !
events provides assurance that the initial conditions assumed 7or the
gOCA analysas are met and the ECCS acceptance criteria limit of 2200°F
is not exceeded. )

t

i The definitions of certain hot channel and peaking factors &s used
in these specifications are as follows:

FQ(Z) Heat Flux Hot Channel Factor, is defined as the maximum local
heat flux on the surface of a fuel rod at core elevation 2
divided by the average fuel rcd heat flux, 2llcwing for man-
ufacturing tolerances on tuel pellets and rods. )

FgH Nuclear Enthalpy Rise Hot Channel Factor, is defined as the
ratio of the integral of linear power along the rod with the
highest integrated power to the average rod power.

ny(Z) Radial Peaking Factor, is defined as the ratio of peak
i power density to average power density in the horizontal
plane. at core elevation Z. Co

4

/

3/4.2.1 AXIAL FLUX DIFFERENCE (AFD)

. The 1imits on AXIAL FLUX DIFFERENCEZ assure that the FQ(Z) upper
bound envelope of :2.11 times the normalized axial peaking Tacter is not }
exceeded during either normal operation or in the event of xenon redis-

tribution following power changes.

.- Target flux differenze is determined at equilibrium xenon conditions.
The 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 difference cbtained under these conditions
divided by the fraction of RATED THERMAL POWER is the target Tlux
difference at RATED THERMAL POMWER for the associated core buraup con-
ditions. Tarcet flux differsnces for other THERMAL POWER levels are
obtained by multiplying the RATED THERMAL POWER vaiue by the appropriz:e
fractional THERMAL POWER level. The periodic updating of the target ., |
flux difference valus is necessary to reflect core burnup consideraticns.
. ; . .

»
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POWER DISTRISBUTICN LIMITS ‘b

BASES ' - ) ’i%§§}

J Although it is intended that the -plant will be operated with the

AXIAL FLUX DiFFERENCE within the #5% target band about the target Tlux
difference, during rapid plant HERMAL PGWER reductions, control rod
motion will cause the AFD to d°v1age outside of the target band at re-
duced THERMAL POWER levels. This deviation will not affect the xenon
redistribution sufficiently to change the envelope of pezking factors
which may be rsached on'a subsequent return to RATED THERMAL POWER (with
the AFD within the target band) provided the time duration of the devi-
ation is limited. Accordingly, a 1 hour pepalty deviaticn limit cumu-
lative during the previcus 24 hours is provided for oper‘tion outside of
the targst band but within the limits ov Figure 3.2-1 while &t THZIRMAL
POMER levels batween 5G% and '90% of RATED THERMAL POWERR. For THERMA )
POWER levels betwean 155 and sCZ ot KAIED IHERMAL ruscR, deviations of
the AFD outside of the tarcet band are less significant. The penalty of
2 hours actual time reflects this reduced significance. ’

: Provisions for monitoring the AFD on an automatic basis are derived
from the plant process computer .through the AFD Monitor Alarm. The
computer deuerm1nes the one minute average of each of the OPERABLE
excore detsctor outputs and provides an alarm message immediately if the .
AFD for at least 2 of 4 or 2 of 3 OPERABLE excore channeis are outside 1i3"
the target band and the THERMAL POWER is greater than 90% of RATED THERMAL
POWER. During operation at THERMAL PCOWER levels between 30% and 90% and
between 155 and.50% RATED THERMAL POWER, the computer cutputs an alarm
message when the penalty deviation accumu]ates beyond the limits of 1

hour and 2 hours, respactively.

Figure B 3/4 2-1 shows a typical monthly target band.

D.C. COOK - UNIT 2 . B 3/4 2-2




CHANGE NO. 3




e e A w m
N

- T G

P

D L T S PPy

PN AT KA Wprhn adoy Sa¥
.

WA ErE WKL I S s

£,

SRR BB Fuor
a

POWER DISTRIBUTION LINITS 0 . )

SURVE ILLANCE REQUIREMENTS (Continued)

-4
.

8.

C . RTP
2. When the ny i's less than or equal to the ny

the appropriate measured core plane, additional power
distribution maps shall be taken and Fxc comparec to

RTP L, e XY
Exy and ny at least once per 31 EFPD.

The F,, Timits for RATED THERMAL POWER within specific core

limit for

planes shali be:

aFRTP S'1.87 for all core planes containing

Xy control rods.

2. Fﬁ}P < 1.58 for all unrodded planes above 6.2

< feet.
= 1.62 for all unrodded planes below 6.2
feet. .
The ﬁxy limits of e, above, are not applicable in the following

core planes regicns as measured in percent of core height from
the bcttom o7 the fuel:

LS

1. Lower core region from 0 to 15%, inclusive.

2. Upper core region from 85 to 100%, inclusive.

3. Grid plane regions at 17.8 + 2%, 32.1 + 2%, 46.4 + 2%,
60.6 t %:and 74.9 + 2% inTusive.

4. Core plane regions within + 2% of core height (+2.88
inches) about the bank demand position of the bank "D"
control rods,

L,
xy* ] : )
1. The FQ(Z) 1imit shall be reduced at least 1% for each 1%

¢ -
ﬁxy exceeds rxy’ and

2, The effects of ny on FQ(ZL shall be evaluated to determine
if FQ(Z) is within its limits. ' ‘

With Fx§ exceeding F

4.,2.2.3 Hhen FQ(Z) is measure? for other‘thgn ny determinations, an
overall measured FQ(Z),sha11 be obtained from a power distribution map.

20 W

and increased by 3% to account for manufacturing tolerances and further

D. C. COOK - UNIT 2 3/4 2.7

increased By 5% to account for measurement uncertainty.
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CHANGE NO. 4.
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3/4.2 POWER DISTRIBUTION LIMITS

AXIAL FLUX DIFFERENCE (AFD)

LIMITING CONDITION FOR OPERATION

3.2.1 The indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintained within a
+5% target band (flux difference units) about the target flux difference.

APPLICABILITY: MODE 1 ABOVE 50% RATED THERMAL POWER*

ACTION:

a~  MWith the indicated AXIAL FLUX DIFFERENCE outside of the +5%
target band about the target flux difference and with THERMAL
POWER

1. Above 90% of RATED THERMAL POMER , within 15 minutes: |

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

b) Reduce THERMAL POHER to less than 90% of RATED |
THERMAL POYER. .

2. Between 50% and 90% of RATED THERMAL POWER: |
a) POWER OPERATION may continue provided:

1) The indicated AFD has not been outside of the
+5% target band for more than 1 hour penalty
deviation cumulative during the previous 24
hours, and

2) The indicated AFD is within the limits shown on
Figure 3.2-1. Otherwise, reduce THERMAL PQUER"
to less than 50% of RATED THERMAL POWER within 30
minutes and reduce the Power Range Neutron Flux-
High Trip Setpoints to < 55% of RATED THERMAL
_ POWER within the next 4 “hours.

b) Surveillance testing of the Power Range Heutron Flux
Channels may be performed pursuant to Specification
4.3.1.1.1 provided the indicated AFD.is maintained
within thé limits of Figure 3.2-1. A total of 16
hours operation may be accumulated with the AFD out-
side of the target band during this testing without
penalty deviation.

1

*See Special Test Exception 3.10.2
D. C. COOK - UNIT 2 3/4 2-1

=8 d k2= ARSI sl autchdes Dellaing . et W ol a0 et £ N 29 4 Cog L@ o) T e gy TTENNPC



“IPOWER DISTRIBUTION LIMITS

ACTION:

(Continued)

c) Survewl]ance test1ng of the APDMS may be performed

pursuant to Spec1f1catxon 4.3.3.7.1 provided the

" indicated AFD is maintained within the limits of
Figure 3.2-1. A total of 6 hours of operation may

be accumulated with the AFD outside of the target
.band during this testing without penalty deviation.

THERMAL POWER shall not be increased above 90% of RATED THERMAL
POWER unless the indicated AFD-is within the +5% target band
and ACTION 2.a) 1), above has been satisfied.

" THERMAL POWER shall not be increased above 50% of RATED THERMAL

POWER unless the indicated AFD has not been outside of the
+5% target band for more than 1 hour penalty deviation
cumulative during the previous 24 hours.

SURVEILLAHCE REQUIREMENTS

4.2.1.1

by:

a.

The indicated AXIAL FLUX DIFFERENCE shall be determined to be

within its 1imits during POWER OPERATION above 15% of RATED THERMAL POWER

Monitoring the indicated AFD for each OPERABLE excore channel:

-1. At least once per 7 days when the AFD Monitor Alarm is

OPERABLE, and

2. At least once per hour for the finst 24 hours after
restoring the AFD Monitor Alarm to OPERABLE status.

Monitoring and logging the indicated AXIAL FLUX DIFFERENCE for
each OPERABLE excore channel at least once per hour for the
first 24 hours and at least once per 30 minutes thereafter,
when the AXIAL FLUX DIFFERENCE Monitor Alarm is inoperable.

The 'logged values of the indicated AXIAL FLUX DIFFERENCE shall
be assumed to exist during the interval preceding each logging.

D. C. COOK - UNIT 2 . 34 2-2
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POWER DISTRIBUTION LIMITS

AXTAL POWER DISTRIBUTION

LIMITING COHDITION FOR OPERATION

3.2.6 The axial power distribution shall be limited by the following

relationship: -
T2ail k@]
[Fj(z)]s = — :
(Rj)(PL)(1.03)(1 + cj)([.07)
Where: ‘

a. Fj(Z) is the normalized axial power distribution from thimble .
J at core elevation Z.

b. P, is the fraction of RATED THERMAL POWER.

c. K(Z) is the function obtained from Figure 3.2-2 for
a given core height location.
d. Rj, for thimble j, is determined from at least n=6 in-core

flux maps coverirng the full configuration of permissible
rod patterns above 100% of RATED THERMAL POWER in accordance |
with:

Where:

eas
N
1 [Fij(Z)JMax

and [Fij (Z)]Max is the maximum value of the normalized

axial distribution at elevation Z from thimble j in map
i which had a measured peaking factor without uncertainties

or densification allowance of Fgeas.

D. C. COOK - UNIT 2 3/4 2-17
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POWER DISTRIBUTION LIMITS &d-
LIMITING COMDITION FOR OPERATION (Continued)

o5 is the standard deviaiion associated with thimble j, expressed

as a fraction or percentage of 55’ and is derived from n flux maps

from the relationship below, or 0.02, (2%) whichever is greater.

. E .
= 1 Y 2q1/2
o5 = [ g 421(Ry - Ry5)d
R

The factor 1.07 is comprised of 1.02 and 1.05 to account for the

axial power distribution instrumentation accuracy and the measure-

ment uncertainty associdted with FQ using the movable detector

system respectively.

The factor 1.03 is the engineering uncertainfy factor. »
APPLICABILITY: MODE 1 above 100% OF RATED THERMAL POWERY. - a )

ACTION:

a. With a F (Z) factor exceeding [F. (Z)]s by < 4 percent, reduce
~ THERMAL POHER one percent for every percent by which the F (Z)

factor exceeds its limit within 15 minutes and within the next
two hours either reduce the F; (Z) factor to within its limit

or reduce THERMAL POWER to IOOA orless of RATED THERMAL ‘
POWER. )
b. With a F () factor exceeding [F. (Z)]s by > 4 percent, reduce

THERMAL POHERto 100% or less of RATED THERMAL POWER w1th1n 15 Y
minutes. ) ,

# The APDMS may be out of service when surve111ance for determ1n1ng
power dlstr1but1on maps is being performed

D. C.

COOK - UNIT 2 _ 3/4 2-18
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S POWER DISTRIBUTION LIMITS
1 SURVEILLANCE REQUIREMENTS
4,2.6.1 Fj(Z) shall be deteimined to be within its limit by:
- a. Either using the APDMS to monitor the thimbles required per
. Specification 3.3.3.6 at the following frequencies.
1. At least once per 8 hours,‘and
1 2., Immediately and at intervals of 10, 30, 60, 90, 120, 240
and 480 minutes following: -
3 a) Increasing the THERMAL POWER above 100% of RATED !
i * THERMAL POWER, or
i
; b) Movement of control bank "D" more than an accumu]ated
3 total of 5 steps in any one direction.
b. Or using the movable incore detectors at the following fre-
(j“ . quencies when the APDMS is inoperable:

1. At least once per 8 hours, and

2. At intervals of 30, 60, 90, 120, 240 and 480 minutes
" following: .

‘ ' a) Increasing the THERMAL POWER above 100% of RATED
THERMAL POWER, or

b) Movement of control bank "D" more than an accumulated
total of 5 steps in any one direction.

OO, oY JA

4.2.6.2 When the movable incore detectors are used to monitor F.(Z),
at least 2 thimbles shall be monitored and an Fj(Z) accuracy equivalent
to that obtained from the APDMS shall be maintained.

Jaika
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EMERGENCY CORE COOLING SYSTEMS

REFUELING WATER STORAGE TANK

LIMITING CONDITION FOR.OPERATION

3.5.5 The refueling water storage tank (RWST) shall be OPERABLE with:

a. A minimum contained volume of 350,000 gallions of borated water.

b. A minimum boron concentration of 19Sb ppm, and
c. A minimum water temperature of 706F_
APPLICABILITY: MODES 1, 2, 3 and 4.
ACTION: |

With the refueling water storage tank inoperable, restore the *tank to
OPERABLE status within 1 hour or be in at least HOT STANDSY within 6

hours and in COLD SHUTDCWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.5.5 The RWST shall be demonstrated OPERABLE:
a. At least once per 7 days by:
1. Verifying the water level in the tank, and

2. Verifying the boron concentration of the water.

b. At least once per 24 hours by verifying the RWST temperature.

when the outside air temperature is < 70F,

D.C.COOK-UNIT 1 ‘ 3/4 5-10
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EMERGENCY CORE COOLiNG SYSTEMS

BASES

With the RCS temperature below 350°F, one OPERABLE ECCS subsystem is
acceptable without single failure consideration on the basis of the
stable reactivity condition of the reactor and the limited core ccoling
requirements. .

The Surveillance Requirements provided to ensure OPERASILITY of each
component ensures that at a minimum, the assumptions used in the safety
analyses are met and that subsystem OPERABILITY is maintained. Surveil-
lance requirements for throttle valve position stops and flow balance
testing prcvide assurance that proper ECCS flows will be maintained in
the event of a LOCA. Maintenance of proper flow resistance and pressure
drop in the piping system to each injection point is necessary to: (1)
prevent total pump flow from excseding runout conditions when the system
is in its minimum resistance ceniiguration, (2) provide the proper flow
split between injection points in accordance with the assumptions usad
in the ECCS-LOCA analyses, and (3) provide an acceptable level of total
ECCS Tlow to all injection points equal to or above that assumed in the
ECCS-LCCA analyses.

3/4.5.4 BORON INJECTION SYSTEM

™

The OPERABILITY of the boren injection system as part of the ECCS ensures (§)
that sufficient negative reactivity.is injected into the core to counter-

act any positive increase in reactivity caused by 'RCS system cooldown.

RCS cooldown can be caused by inadvertent deoressurization, a loss-of-
coolant accident or a steam line rupture.

The 1imits on injection tank minimum voluma and boron concentration
ensure that the assumptions used in the steam line break analysis are
met. ’ ..

The OPERABILITY of the redundant heat tracing channels associated with
the boron injection system ensure that the solubility of the boron
solution will be maintained above the solubility limit of 135°F at 210C0
ppm boron. ‘ . .

3/4.5.5 REFUELING WATER STORAGE TANK

The OPERABILITY of the RWST as part of the ECCS ensures that a sufficient
supply of borated water is available for injection by the ECCS in the .
event of a LOCA. The limits on RWST minimum volume and boron concentra- .
tion ensure that 1) sufficient water is available within containment to
permit recirculation cooling flow to the core, and 2) the reactor will
remain subcritical in the cold condition following mixing of the RWST €§>,
and the RCS water volumes with all control rods inserted except for.the

most reactive control assembly. These assumptions are consistent with

the LOCA analyses. ’ :

D. C. COOK-UNIT 1 - B 3/4 5-2 " Amendment No. 23
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EMERGENCY CORE COOLING SYSTEMS

BASES

The contained water volume limit includes an allowance for water not
usable because of tank discharge 1ine location or other physical
characteristics.

The 1imits on contained water volume and boron concentration of the RUST
also ensure a pH value of between 8.5 and 11.0 for the solution recir-

.culated within containment after a LOCA. This pH band minimizes the

evolution of iodine and minimizes the effect of chioride and caustic
stress corrosion on mechanical systems and components.

The ECCS analyses to determine F, limits in Specifications 3.2.2
and 3.2.6 assumed a RUST water tempergture of 700F. This temperature
value of the RWST water determines that of the spray water initially
delivered to the containment following LOCA. It is one of the factors
which determines the containment back-pressure in the ECCS analyses,
performed in accordance with the provisions of 10 CFR 50.46 and
Appendix K to 10 CFR 50.

W sy wm e
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TABLE 2.2-1

‘ REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

1. Manual Reactor Trip

2.“Power Range, Neutron Flux

3. Power Range, Neutron Flux,
High Positive Rate

4. Power Range, Neutron Flux,
lligh Negative Rate

5. Intermediate ﬁange. Neutron
Flux

6. Source Range, Heutron Flux
7. Overtemperature AT

8. Overpower AT

9, Pressurizer Pressure--low
10, Pressurizer Pressure--nigh_ﬁ

11. Pressurizer Yater Level--ﬂ1§h

12. Loss of Flow

*Design flow is 88,500 gpm per. loop.

' TRIP SETPOINT

Not Applicable

Low Setpoint ~ < 25% of RATED
THERMAL POWER

High Setpoint - < 109% of RATED
THERMAL POWER

< 5% of RATED THERMAL POWER with

a time constant > 1. second /
\.-ﬂ"/

£ 3% of RATED THERMAL POWER with

a time constant > 1 second -

< 25% of RATED THERMAL POWER

_5_105 counts per second

See Note 1

“See Hote 2
-> 1865 psig
< 2385 psig

< 92% of instrument span -

> 90% of design flow
per loop*

ALLONABLE VALUES

MNot Applicable’
‘Low Setpoint - < 26% of RATED

THERMAL POMER e

High Setpoint - < 110% of RATED
THERMAL POWER

< 5.5% of RATED THERMAL POWER :
with a time constant > 1 second l

£3.5% of RATED THERMAL POMER
with a time constant > 1 second l

< 30% of RATED THERMAL POWER

< 1.3 x ]05 counts per second

See Note 3

" See Note 3

> 1855 psig
<2395 psig
< 93% of instrument span

> 89% of design flow
per loop*
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REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

. TABLE 2.2-1 (Continued)

FUNCTIONAL UNIT

13.

14,

15.

Steam Generator Water
Level--Low-Low

Steam/Feedwater Flow

Mismatch and Low Steam
Generator Water.Level

Undervoltage-Reactor

Coolant Pumps

16.

17.

18.

]9.

Underfrequency-Reactor
Coolant Pumps

Turbine Trip

A. Low Trip System .
Pressure

B. Turbine Stop Valve
Closure

Safety Injection Input
from ESF

Reactor Coolant Pump
Breaker Position Trip

TRIP SETPOINT

> 10% of narrow range instrument
span-cach steam generator

< 0.71 x 10 1b/hr_of steam flow
at RATED THERMAL POMER coincident
with steam generator water level
> 25% of narrow range instru-
ment span--each steam generator

> 2750 volts-each bus
> 57.5 Hz - each bus:
> 800 psig

> 1% open

Not Applicable

Not Applicable

ALLOWABLE VALUES

> 9% of narrow range instrument

span-cach steam generator

<0.73 x ]0 1bs/hr of steam flow .
at RATED THERMAL POWER coincident
with steam generator water level

> 24% of .narrow range instru-

> 2725 volts-each bus

> 57.4. Hz - each bus

>.750 psig

> 1% open

Not Applicable -

Not Applicable

ment span--each steam generator

.,
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BASES : 7 = o

2.2.1 REACTOR TRIP SYSTEM INSTRUMENTATICH SETPOINTS

m

The Reactor Trip Setpoint Limits specified in Table 2.2-1 are the
values at which the Reactor Trips are set for cach parameter. The Trip
Setpoints have been selectad to ensure that the reactor core and reactor
coolant system are prevented from excesding their sataty limits. Cpera-
tion with 2 trip set less conservetive than i1ts Trip Setpoint but
within its spa2cified Allowable Yaiue is accaeptable on the basis that each
Allowable Yalue is equal 2o or less than the drift allowance assumed for
each trip in the safety analyses.

I3

Manual Reacfor Trio

The Manual Reactor Trip is a redundant channel to the autcmatic
protective instrumentation channels and providaes manual reactor trip
capability.

Power Rance, Mautron Flux

The Power Range, Neutron Flux channel hign setpoint provides reactor
core protsciion acainst reactivity excursions which are toc rapid to te
protacted by temcerature and pressure protactive circuitry. Tne low set
point providas redundant protection in the power range for & powsr
excursion Seginning from low power. The trip associated with the low
setpoint may be manually bypassed when P-10 is active (two of the four
power range .channels indicatz a power level of above approximateiy 9
percent of RATEZD THERMAL PGWIR) and is autcmatically reinstatad whan
P-10 becomes inactive (thres of the four channels indicata a ;cwer
level below approximately 9 percent of RATED THIRMAL PCUER).

Power Rance, MNeutron Flux, Hich Rates

The Power Range Positive Rate trip provides protzction against
rapid flux increasas which are charactaristic of rcd ejaction events
from any ocwer level. ~Sgscifically,- this trip ccmplements the Pcuwer
Range Hautron Flux High and Low trips to ensure that the criteria,are
met Tor rod ejection frca partial power. -

D. C. COOK - UNIT 1 8 2-3
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LIMITING SAFETY SYSTEM SETTINGS ) ,
BASES ) )

The Power Range Negative Rate Trip provides protectior to ensure
that the minicum GHBR is maintained above 1.20 for rod crop accidents.
At high power a single or multiple rod drop accident could cause local
flux peaking which when in conjunction with nuclear power being main-
tained equivaient to turbine power by action of the automatic rod
control system could cause an unconservative local DIBR to exist. The
Power Range negative Rate trip will prevent this from occurring by
tripping the reactor for all single or multiple dropped rods.

Intermediata and Source Range, Muclear Flux

‘The Intermediate and Scurce Range, Huclear Flux trips provide reactor
core protaction during reactor startup. These trips provide redundant
protection to the lcw setpoint trip of the Pcwer Raaga, Nautron Flux
channels, Scurce Range Channels will initiata a rszactor trip at
about 10¥ ts per second unlass manually diccked whan P-8 heccmes
active. termediate Ranga Channels will initiata a reacior trip at
a current arenortional to approximacely 25 pesrcent of RAT:
THERMAL FCWE2 unless manually blocked when P-10 becemas active. o
cradit was taken for operation of the trips associazad with either the
Intermediate or Source Range Channels in the accident 2nalysas; hcwever,
their functicnal capability at the specified trip setfings is raguired
by this spacification to enhance the overall reliability of the Reactor
Protection Systean.
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Overtaemperature AT . :

The Overtzmperatyre AT trip provides core protaction i3 grevent Ji8
for all combinations of pressure, pcewer, coolant temperature, and axial
power distributicn, provided that the transient is siow with respect 0
piping transic delays from the core to the temperature dateczors (2tout
4 saconds), and pressure is within the range between the High and Low
Pressure rsactor trips. This setpoint-includes csrreczions For changss
in density and heat capacity of water with ‘temperature and dynemic ccm-
pensation for piping delays frcm the core-to the lcop temperacture
detectors. With normal axial power distribution, this reacicr trip
limit is always belcw the core safety limit as shown in Figure 2.i-1.

If axial peaks are greater than design, as indicatad by the dif¥sranc
between tcp and boticm power range nuclear detactors, the reacior vt
is automatically reduced according to the notations in Table 2.2-1.

i )

2
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REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS
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TABLE 2.2-1

-

e

[

: FUNCTIONAL UNIT

()

§§ 1. Manual Reactor Trip

ég 2. Power Range, Neutron Flux
S

N

3. Power Range, Neutron Flux, -

High Positive Rate

4. Power Range, Neutron'Flux,
High Negative Rate

5. Intermediate Range, Neutron
Flux

)
'6. Source Range, Neutron Flux
7. Overtemperature AT

8. Overpower AT

9. Pressurizer Pressure--Low

10. Pressurizer Pressure--High

TRIP_SETPOINT

Not Applicable

Low Setpoint - < 25% of RATED
THERMAL POUER

High Setpoint - < 109% of RATED -

THERMAL POMER

< 5% of RATED THERMAL POWER with

a time constant > 1 second

“43%_of RATED THERMAL POMER with

a time constant > 1 second

< 25% of RATED THERMAL POWER

5_105 counts per second
See Note )

See Note 2

> 1950 psid

< 2385 psig

11. Pressurizer Water Level--High < 92% of instrument span

12, Loss of Flow

> 90% of design flow
per loop*

*Design flow is 93,750 gpm per loop.

ALLOWABLE VALUES

Not Applicable

Low Setpoint - < 26% of RATED
THERMAL POWER

High Setpoint - < 110% of RATED

THERMAL POWER
< 5.5% of RATED THERMAL POWER

with a' time constant > 1 secon

£3.5% of RATED THERMAL POMER

4 |

with a time constant > | second

< 30% of RATED THERMAL POWER

<13 x 105 counts per second
See Note 3 "
See Note 3 .

> 1940 psig

< 2395 p;ig

< 93% of instrument span

> 89% of design flow
per loop*
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o TABLE 2.2-1 (Continued) . ,
§§ h REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS
=~ . . ]
' FUNCTIONAL UNIT TRIP SETPOINT ALLOWABLE VALUES
c -
= 13. Steam Generator Water > 15% of narrow range instrument > 14% of narrow range instrument
o Level - Low-Low span - each steam generator span - each steam generator ‘
14, Steam/Feedwater Flow < 1.47 x 10° Ib/hr of steam flow < 1.56 x 10° 1bs/hr of steam flow .
Mismatch and Low Steam at RATED THERMAL POWER coincident at RATED THERMAL POWER coincident .
Generator Water Level with steam generator water level with steam generator water le
> 25% of narrow range instru- > 24% of narrow range instru-
ment span - each steam generator ment span - each steam generator
15. Undervoltage - Reactor . > 2750 volts - each bus > 2725 volts - each bus
N Coolant Pumps
m .
16. Underfrequency - Reactor > 58.2 Hz - each bus > 58.1 Hz - each bus
Coolant Pumps
17. Turbine Trip .
A. Low Trip Systen > 58 psig > 57 psig
Pressure )
B. Turbine Stop Valve ¢t > 1% open . < 1% open
Closure
18. Sai;ety Injection Input Not Applicablé Not Applicable g
from ESF
19, Reactor Coolant Pump Not Applicable. . Not Applicable
Breaker Position Trip - . .
- i \
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2.2 LIMITING SAFETY SYSTEM SETTILIGS

BASES _

I

2.2.1 REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS

The Reactor Trip Setpoint Limits specified in Table 2.2-1 are the
values at which the Reactor Trips are set for each parameter. The Trip
Setpoints have been selected to ensure that the reactor core and reactor
coolant system are prevented from exceeding their safety limits. Opera-
tion with a trin set less conservative than its Trip Setpoint but within
its specified Allowable Yalue is acceptable on the basis that each
Allowable Value is equal to or less than the drift allowance assumed for
each trip in the safety analyses.

Manual Reactor Trip

The Manual Reactor Trip is a redundant channel to the automatic
protectiva instrumentation channels and provides manual reacter trip
capability. ' '

Power- Rarce, Meutreon Flux

The Power Range, !leutron Flux channel high setpoint provides reactor
core protaction against reactivity excursions which are too rapid to be
protectad by temperature and pressure protective circuitry. The lovw set
point provides redundant protecticn in the power range for a powar
excursion beginning from low power. The trip asscciated with the low
setpoint may be manually bypassed wnen P-10 is active (two of the four
power range channels indicate a pcwe~ level of above approximately 9
percent of RATED THERMAL POWER) and is autcmatically reinstated when
P-10 beccmes inactive (three of the four channels indicate a power Tevel
below approximately 9 percent of RATED THERMAL POWER).

Power Rance, Meutron Flux, High Rates

The Power Range Positive Rate trip provides protection against
rapid flux increases which are characteristic of rod ejection events
from any pcwer level. Specifically, this trip complements the Power
Range Meutron Flux High and Low trips to ensure that the criteria are

met for rod ejection frem partial power.
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LIMITING SAFETY SYSTEM SETTINGS

e 4

BASES )

The Powar Range ilegative Rate Trip provides protection to ensure
that the minimum DNER is maintained above 1.30 for rod drop aczidents.
Al high powar a single or multiple rod drop accident could cause local
flux pzening which when in conjunction with nuclear power being main-
tained equivalent to turbine pcuwer by action of the automatic recd
contrdl systzm could cause an uncenservative local DHER to exist.
Power Ringe legative Rate trip wili prevent this frem occurring by
. tripping the reactor for-all single or multiple dropped rods.

-
1ne

Intermediate and Source Rance, Muclear Flux

The Interrediate and Source Range, MNuclear Flux trips provide .
reactor core protaction during reactor startup. These trips provids
redundant protection to the low setgeint trip of the Power Range,
Neutron Flux chennels. - The Source Range Channels will initiate a

. T
reactor trip at about 10 ~ counts per second unless mznually blecked
when P-6 becomes active. The Intermediate Range Channels will initiate
a reactor trip at a current level prosortional to approximately 25
percent of RATEZD THERMAL PCWER unless manually blocked when P-10 becomes
active. Mo credit was taken for operation of the trips associated with
either the Intermediate or Source Range Channels in the accident analyses;
however, their functional capability at the specified trip settings is
required by this specification to enhance the overall reliability of the
' Reactor Protection System.

Overtemoerature AT

The Overtemperature AT trip provides core protection to prevent CiB
for all combinations of pressure, power, coolant temperature, and axial
power distribution, provided that the transient is slow with respect to
piping transit delays from the core to the temperature detectors (about
4 seconds), and pressure is within the range between tne High and Low
Pressure reactor trips. This setpoint includes corrections for changes
in density and heat capacity 'of water with temperature and dynamic com-
pensation for piping delays from the core to the loop temperature
detectors. This reactor trip limit is always below the core safety
limit as shown in Figure 2.1-1. If axial peaks are more severe than
design, as indicated by the difference between top and bottcm power
range nuclear detectors, the reactor trip is automatically reduced
according to the notations in Table 2.2-1. )

D. C. COOK - UNIT 2 . B 2-4

* e

"’

b

3

GA..
Nra o

e E s tue wmeswasm s - v LYY ET Y -

Py
mpw ey g i v L J T AL



- @
T £ 4 F3) - N

ATTACHMENT C
TO
AEP:NRC:00297 °



e ¢

TABLE 1: TRANSIENT REANALYSIS RESULTS*

Transient MDNBR MDNBR
(original ana]ysis) (reanalysis)

Loss of RCS Flow

(Coastdown of 4 pumps) 2.1 2.1

Loss of RCS Flow

(Coastdown of 1 pump) 2.7 2.3

Startup of Inactive Loop Peak Power = 1.25 nominal Peak Power = 1.30 nominal
Loss of Load w/pressurizer '

spray and PORV's, BOL 2.5 2.5

Loss of Load w/pressurizer

spray and PORV's, EOL 2.7 2.7

Loss of Load w/o pressurizer

spray or PORV's, BOL 2.7 2.7 i
Loss of Load w/o pressurizer ~
spray or PORV's, EOL 2.7 2.7 . \
Feedwater Control Malfunction 2.20 2.15

10% Load Increase, BOL

Manual Reactor Control 2.70 2.70

10% Load Increase, EOL ,

Manual Rod Control 2.50 2.50

10%'Load Increase, BOL
Automatic Reactor Control 2.50 2.45

, 10% Load Increase, EOL
Automatic Reactor Control 2.50 2.45

* Uncontrolled Rod Withdrawal at Power, RCCA misalignment and Steam Line
3 Break were also re-evaluated and shown to be in accordance with applicable
) safety criteria.




