1 4 n |
. ..
2

UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

INDIANA AND MICHIGAN ELECTRIC COMPANY

* “DOCKET NO: 50-315

DONALD C. COOK NUCLEAR PLANT UNIT NO. 1
AMENDMENT TO FACILITY OPERATING LICENSE -

Amendment No. 38
License No. DPR-58

1. The Nuclear Regulatory Commission (the Commission) has found that:

A. The application for amendment by Indiana and Michigan Electric
Company (the licensee) dated May 12, 1980, conplies with the
standards and requirements of the Atomic Energy Act of 1954,
as amended (the Act) and the Commission's rules and regulations
set forth in 10 CFR Chapter I;

B. The facility will operate in conformity with the application,
the provisions of the Act, and the rules and regulations of
the Commission;

C. There is reasonable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the health
and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations; ‘

D. The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public;
and

E. The issuance of this amendment is in accordance with 10 CFR Part

51 of.the Commission’s regulations and all applicable requirements
have been satisfied. )
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2. Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license
amendment, and paragraph 2.C.(2) of Facility Operating License
No. DPR-58 is hereby amended to read as follows:

(2) Technical Specifications

The Technical Specifications contained in Appendices

A and B, as revised through Amendment No. 38 , are
hereby incorporated in the Ticense. The licensee shall
operate the facility in accordance with the Technical
Specifications.

3. This license.amendment is effective as of the date of its issuance.

" FOR THE NUCLEAR REGULATORY COMMISSION

\
tevggzkf\ arga, Chi

Operating Reactors B
Division of Licensing

Attachment:
Changes to the Technical
Specifications

Date of Issuance: July 25, 1980
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AMENDMENT NO. 3870 FACILITY OPERATING LICENSE NO. DPR-58
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POWER DISTRIBUTION LIMITS

‘ AXIAL FLUX DIFFERENCE (AFD)

LIMITING CONDITION FOR OPERATION

3.2.1

The indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintaiped within

a +5% target band (flux difference un1ts) about a target flux difference.

APPLICABILITY: MODE 1 above 50% RATED THERMAL POWER*

ACTION:

a.

With the indicated AXIAL FLUX DIFFERENCE outside of the +5%
garget band about the target flux difference and with THERMAL
OWER:

1. Above 90% or 0.9 x APL** (wh1chever is less) of RATED
THERMAL POWER, within 15 minutes:

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

b) Reduce THERMAL POWER to less than 90% or 0.9 x APL
(whichever is less) of RATED THERMAL POWER.

2. Between 50% and 90% or 0.9 x APL (wh1chever is less)
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 POWER
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 Neutron Flux
Channels may be performed pursuant to Specification
4.3.1.1.1 provided the indicated AFD is maintained
within the 1imits of Figure 3.2-1. A total of 16
hours operation may be accumulated with the AFD
outside of the target band during this testing
without penalty deviation.

* See Special Test Exception 3.10. 2

** APL is the Allowable Power Level defined in Spec1f1cat1on 3.2.6.
D.C. COOK - UNIT 1 . 3/4 2-1
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POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION (Continued)

c) Surveillance testing of the APDMS.may be performed
pursuant to Specification 4.3.3.6.1 provided the
indicated AFD is maintained within the Timits 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% or 0.9 x APL
(whichever 1is less) 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.

SURVEILLANCE REQUIREMENTS

by:

4.2.1.1

The indicated AXIAL FLUX DIFFERENCE shall be determined to be
within its 1imits during POWER OPERATION above 15% of RATED THERMAL POWER

Monitoring the indijcated AFD for each OPERABLE excore channe]:A

1. At least once per 7 days when the AFD Monitor Alarm is
OPERABLE, and )

2. At least once per hour for the first 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 1 3/4 2-2 - Amendment No. 38, Unit 1
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'POWER DISTRIBUTION LIMITS '

SURVEILLANCE REQUIREMENTS (Continued)

4,2.1,2 The indicated AFD shall be considered outside of its + 5%
target band when at least 2 of 4 or 2 of 3 OPERABLE excore channels are
indicating the AFD to be outside the target band. Penalty deviation
‘outside of the *+ 5% target band shall be accumulated on a time basis of:

a. A penalty deviation of one minute for each one minute of POWER l
. OPERATION outside of the target band at THERMAL POWER levels
equal to or above 50% of RATED THERMAL> POWER, and

b. A penalty deviation of one half minute for each one minute of l
POWER OPERATION outside of the target band at THERMAL POWER
levels below 50% of RATED THERMAL POWER.

4.2,1.3 The target axial flux difference of each OPERABLE excore
channel shall be determined in conjunction with the measurement of
F.(z) as defined in Specification 4.2.2.2.C. The provisions of Speci-
fication 4.0.4 are not applicable.

] v "

D. C. COOK = UNIT 1™~ . 3/4'2-3, . . Amendment No. 38, Unit 1
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POWER DISTRIBUTION LIMITS
HEAT FLUX HOT CHANNEL FACTOR-F,(Z)
LIMITING CONDITION FOR OPERATION

3.2.2 F (Z 2) sha11 be limited by the fo11ow1ng re]at1onsh1ps
[()J
Q( 2) < -—£L-———— [K(Z)] for P > 0.5

Fq(Z.2) < 2 [FG(E,)] [K(2)] for P < 0.5

_ THERMAL POMER
where P = orr5 THERMAL POWER

FB(EQ) is the exposure dependent FQ T1imit for rod £ and

is defined on Figure 3.2-3a for Exxon Nuclear fuel,
Figure 3.2-3b for Westinghouse fuel and page 3/4 2-15.
E, is the maximum pellet exposure in rod 2. K(Z) is

the function obtained from Figure 3.2-2 for a given core
height location.

FQ is defined-as the FQ(Z,z) with the smallest margin or

the greatest excess of the limit.

APPLICABILITY: MODE 1

ACTION: .
With FQ exceeding its Timit:
a. Comply with either of the following ACTIONS:

1. Reduce THERMAL POWER at least 1% for each 1% F, exceeds
the 1imit within 15 minutes and similarly reduge the Power
Range Neutron Flux~High Trip Setpoints within the next 4
hours; POWER OPERATION may proceed for up to a total of 72
hours; subsequent POWER OPERATION may proceed provided
the Overpower AT Trip Setpoints have been reduced at least
1% for each 1% F, exceeds the 1imit. The Overpower AT
Trip Setpoint reguction shall be "performed with the reactor
subcritical.

2. Reduce THERMAL POWER as necessary to meet the limits of
Specification 3.2.6 using the APDMS with the 1atest incore

map and updated R.

b. Ident1fy and correct the cause of the out-of 11m1t condition
prior to increasing THERMAL POWER; THERMAL POYER may then be
increased provided FQ is demonstrated through incore’
mapping to be within'its limit.

D. C. COOK - UNIT 1 3/4 2-5 | Amendment No. 38, Unit 1




POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

‘4.?.2.1 The provisibns of Specificétion 4.0.4 are not app]icabie.
4.2.2.2 FQ(Z,z) shall be determined to be within its limit by:

a.

d.

‘Satisfying the following relationship at the time of the

Using- the movable incore-detectors to obtain a power distribution
map at any THERMAL POWER greater than 5% of RATED THERMAL
POWER.

Increasing the measured FQ(Z,z) component of the power distribu-
tion map by 3% to account™for manufacturing tolerances and
further increasing the value by 5% to account for measurement
uncertainties.

target flux determination.

. Fg(2)
Fol2) < wreprzy— [K(2)I/IV(Z)] for P > .5
" 278 (2)

where: Fg(z) = FQ(Z,z) at 2 for which

Fo(Z:2) is a maximum
T(E)
L

§(2) = Fb(Ez) at ¢ for which

FalZ:2) is a maximum
T(E)
L

FM(Z) and F;(Z) are functions of core height, Z, and correspond
at each Z t8 the rod 2 for which F,(Z,2) s a maximum at
that Z. _ ”$TET"

V(Z) is the function defined in Figure 3.2-3, K(Z) is defined
in Figure 3.2-2, T(E) is defined in Figures 3.2-3a and 3.2-3b,
P is the fraction of RATED THERMAL POWER. Ep(Z) isLan'uncer-
tainty factor to account for the reduction in the Fi(Er)
curve due to an accumulation of exposure prior to tihé next
flux map. )

F

Ep(Z) = 1.00 for T(E) = 1.0 or T(E) = .846
Ep(2) = 1 + [.014 x F(2)] for 1:0 > T(E) > .846

Measurfng f (Z,2), in conjunction with'a target flux difference
determination, according to the following schedule:

D. C. COOK - UNIT 1 3/4 2-6 .. hmendment No. 38




POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

4,2.2.3

!

1. Upon achieving equilibrium conditions after exceeding
by 10% or more of RATED THERMAL POWER, the THERMAL
POWER at which FQ(Z) was last determined*, or

2. At least once per 31 effective full power days, which-
ever occurs first.

*During power escalation at the beginning of each cycle,
the design target may be used until a power level for e
extended operation has been achieved.

With successive measurements indicating an increase in peak
pin power, FAH, with exposure, either of the following
add1t1ona1 actions shall be taken.

-~

- 1. 9(2) shall be increased by 2% over that specified in
4,

2.2.¢c, or

"2, ?(Z) shall be measured and a target axial flux
) d

fference reestablished at least once per 7 effective
full power days until 2 successive maps indicate that
the peak pin power, FAH’ is not increasing.

With the relationship specified in 4.2.2.2.c not being
satisfied either of the following actions shall be taken:

1. Place the core in an equilibrium condition where the
limit in 4.2.2.2c is satisfied and remeasure the target
axial flux difference.

2. Comply with the requirements of Specification 3.2.2
for Fn_(Z,2) exceeding its 1imit by the percent
calcurated with the following expression.

e —— —

M
FalZ V(Z)xEp(Z .
max. over Z of F%EE))X (2)xEp( ;]— 1/ x 100 P > .5
——2 x [K(2)] _l

The 1imits specified in 4.2.2.2C and 4.2.2.2f above are not
applicable in the following core plane regions:

1.  Lower core region 0 to 10% inclusive.
2. Upper core region 90% to 100% inclusive.

When Fn(Z,2) is measured for reasons other than meeting the

re uirgments of Specification 4.2.2.2, an overall measured -
Z, %) shall be obtained from a power distribution 'map and

igcreased by 3% to account for manufacturing tolerances and

further increased by 5% to account for measurement uncertainty.

“D. CJ COOK - UNIT 1 374 2-7 , Amendment No. 38, Unit 1
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v(Z)

Axiaf Height (feet)
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Figure 3.2-3  V(Z) As A Function Of Core Heéight

D. C. COOK - UNIT 1
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POWER DISTRIBUTION LIMITS

AXIAL POWER DISTRIBUTION

LIMITING CONDITION FOR OPERATION

3.2.6 The axial power distribution shall be Timited by the following

relationship: .
[F5(2)]g = R.) p[1.$533§K$zl] 1.07) F
(Rj ( L)( . ( Uj)( . ) p .
Where:
a. F.(Z) is the normalized axial power distribution from thimble

jJat core elevation Z.
PL is the fraction of RATED THERMAL POWER.

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

R:, for thimble j, is determined from at least n=6 in-core
flux maps covering the full configuration of permissible
rod patterns at 100% or APL (whichever is less) of RATED
THERMAL POWER in accordance with:

E
1
R. = - R..
J n j=1 W
Where:
Meas

137 TP () Ty

R.. and its associated o. may be calculated on a full core or a
]]ﬂiting fuel batch basi¢ as defined on page B3/4 3-3 of basis.

Fﬁ?is is the limiting total peaking factor in flux map i. The

Timiting total peaking factor is that factor with Teast margin
to the FB(E) curve defined in Figure 3.2-3a for Exxon Nuclear
Company fuel and in Figure 3.2-3b for Westinghouse fuel.

D. C. COOK - UNIT 1 3/4 2-15 . ' Miepdment No. 38, Unit 1
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POWER DISTRIBUTION LIMITS

v . ' )

LIMITING CONDITION FOR OPERATION (Continued)

T(E) is the ratio of the exposure dependent FB(E) t0 1.95

and is defined in Figure 3.2-3a for fuel supplied by Exxon
Nuclear Company and in Figure 3.2-3b for fuel supplied by
Westinghouse Electric Corporation.

f. [Fij(z)JMax is the maximum value of the normalized axial distri-

bution at elevation Z from thimble j in map i which had a Timit-
ing total measured peaking factor without uncertainties or
densification allowance of FMeas .

Qi
o; is the standard deviation associated with thimble j, expressed
as a fraction or percentage of R;, and is derived from-n flux
maps from the relationship below) or 0.02, (2%) whichever is
greater.

n
. = [ —%T 121(§3 - Rij)z]]/z

=

=

J

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

the axial power distribution instrumentation accuracy and the
measurement uncertainty associated with FQ using the movable

detector system respectively. ‘

The factor 1.03 is the engineering uncertainty factor.

g. F_ is an uncertainEy factor for Exxon fuel to account for the
rBduction in the F (E) curve due to an accumulation of ex-
posure prior to thg next flux map. This correction is only
required when T(E) for the limiting fuel segment is less than
1.0. The following FP factor shall apply:

p 1.0 for T(E) = 1.0 ) . i
1.0 + 0.005 x W for T(E) < 1.0

P where W is the number of effective
full power weeks (rounded up to the
next highest integer) since the last
full core flux map.

F

F

D. C. COOK - UNIT 1. . 34216 . finendment No. 38, Unit 1
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POWER DISTRIBUTION LIMITS

[

LIMITING CONDITION FOR OPERATION (Continued)

APPLICABILITY: Mode#i above the percent of RATED THERMAL POWER indicated
by the relationship. BV

FE(E,)

gp £’ K(z) 100%
o x 100 P> .5
APL = min over Z of Fo(Z:2) x V(Z) X Ep (2)

where F.(Z),2) is the measured F,(Z,2), including a 3% manufacturing
tolerange uncertainty and a 5% mgasurement uncertainty, at the time
of target flux determination from a power distribution map using

the movable incore detectors.

ACTION:

a. With a FJ(Z) factor exceeding [Fj(z)]S by < 4 percent, reduce

THERMAL POWER 1 percent for every percent by which the F.(Z)
factor exceeds its limit within 15 minutes and within thd
next 2 hours either reduce the Fj(Z) factor to within its

Timit or reduce THERMAL POWER to APL or less of RATED THERMAL
POWER.

b. With a FJ(Z) factor exceeding [FJ-(Z)]s by > 4 percent,

reduce THERMAL POWER to APL or Tess of RATED THERMAL POWER
within 15 minutes.

# The APDMS may be out of service: 1) when incore maps are being taken
as part of the Augmented Startup Test Program or 2) when surveillance
for determining power distribution maps is being performed.

D. C. COOK - UNIT 1 3/4 217 . ., Anéndment No. 38, Unit 1
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PONEQ DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

4.2.6.1 Fj(Z) shall be determined ta be within its 1imit by:

a. - Either using the APDMS to monitor the thimbles required per
) Spec{fication 3.3.3.6 at the following frequencies.

1. At léast once per 8 hours, and

2. Immediately and at intervals of 10, 30, 60, 90, 120, 240
and 480 minutes following:

a) Increasing the THERMAL POWER above APL of RATED
THERMAL POWER, or

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

b. Or using the movable incore detectors at the following fre-
quencies when the APDMS is inoperable:

1. At least once per 8 hours, and

2. At 1intervals of 30, 605 ‘90, 120, 240 and 480 minutes
following:

a) Increasing the THERMAL POWER above APL of
. RATED THERMAL POWER, or ,

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

4,2.6.2 When the movable incore detectors are used to,monitdr F.(Z), at
least 2 thimbles shall be monitored and an F;(Z) accuracy equiva?ent to
that obtained from the APDMS shall be maintained. . '

D. C. COOK - UNIT 1° © 3/42-18, . Amendment No.,38, Unit 1
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POWER DISTRIBUTION LIMITS

BASES

Although it is intended that the plant will be operated with the
AXIAL FLUX DIFFERENCE within the + 5% target band about the target flux
difference, during rapid plant THERMAL POWER reductions, control rod
motion w111 cause the AFD to deviate 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 peaking factors .
which may be reached 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. Accord1ng1y, a 1 hour penalty deviation 1imit cumu-
Tative during the previous 24 hours is provided for operation outside of
the target band but within the limits of Figure 3.2-1 while at THERMAL
POWER levels above 50% of RATED THERMAL POWER. For THERMAL POWER levels
below 50% of RATED THERMAL POWER, deviations the AFD outside of the
target 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 determines the one minute average of each of the OPERABLE

excore detector outputs and provides an alarm message if the AFD for at
least 2 of 4 or 2 of 3 OPERABLE excore channels are outside the target
band and the THERMAL POWER 1is greater than 90% or 0.9 x APL of RATED
THERMAL POWER (whichever is less). During operation at THERMAL POWER
levels.between 15% and 90% or 0.9 x APL .of RATED THERMAL POWER (which-
everis less), the computer outputs an alarm message when the .penalty
deviation accumu]ates beyond the Timits of 1 hour and 2 hours,
respect1ve1y

The upper. bound Timit (90% or 0.9 x APL of RATED THERMAL PONER (wh1ch-
ever is 1ess)) on AXIAL FLUX DIFFERENCE assures.that the F,(Z,2). envelope
of 1.95 times K(Z) x T(E) is not exceeded dur1ng‘e1ther nog a1l operation
or in the ‘event of xenon redistribution fo11ow1ng power changes: The .,
lower bound limit (50% of RATED THERMAL POWER) is based on the fact that

at THERMAL POWER levels below 50% of RATED THERMAL POWER, the average "
linear heat generation rate is half of its nomindl operating value and
below that value, perturbations in localized flux,distributions cannot

_affect the results of ECCS or DNBR analyses in a manner which wou]d o
_adverse]y affect the hea]th and safety of the pub11c ’

-Figure B 3/4 2~ 1 shows a typ1ca1 month]y target band near the
beg1nn1ng of core: 11fe ;

The bases and methodo]ogy for. estab11sh1ng these 11m1ts is presented
in top1ca1 report XN-NF-77-57. "Exxon’ Nuclear Power Distr1but10n Control
for PwR s- -Phase II" and Supp]ement 1 to that report

0. C. COOK-UNIT 1 B 3/4 2-2 Amendment No. 38, Unit 1
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POWER DISTRIBUTION.LIMITS.

BASES .

3/4.2.5 DNB PARAMETERS

-

The 1imits on the DNB related parameters assure that each of the
parameters are maintained 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 1.30 throughout each
ana]yzed transient.

" The 12 hour per1od1c surveillance of these parameters thru in-
strument readout is sufficient to ensure that the parameters are restored
within their limits following 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. :

3/4.2. 6' AXTAL POWER DISTRIBUTION

The Timit on ax1a1 power distribution ensures that F, will be
controlled and monitored on a more exact basis through usg of the APDMS
when operating above APL of RATED THERMAL POWER. This additional
limitation-on F 1is necessary in order to provide assurance that peak
clad temperaturgs will remain below the ECCS acceptance cr1ter1a limit
of 2200°F in the event of a LOCA. .

The unit may operate with fue] assemblies supplied by the ‘Exxon
Nuclear Company and by Westinghouse Electric Corporation. An FQ Timit
has been specified for each of ‘these two fuel types. .
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