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UNITED STATES 
• (NUCLEAR REGULATORY COMMISSION 
Z- 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. 61 
License No. DPR-58 

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

A. The applications for amendment by Indiana and Michigan Electric 
Company (the licensee) dated April 7, 1982 and July 12, 1982, 
comply 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 1; 

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

C. There is reasonable assurance fi) that the activities authorized 
by this amendment can be conducted without endangering the health 
and safety of the public, and (it) 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 security 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. Accordiogly, 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. OPR-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. 61 , are 

hereby incorporated in the license. 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.  

F RR THE NUC `EAý REGULATORY COMMISSION 

~Sve a, 'ef 
Operating Reactor, ranch #1 

Division of Licensing 

Attachment: 
Changes to the Technical 

Specifications 

Date of Issuance: September 15, 1982

___________________ 
'� .**�fii�*� - � 
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ATTACHMENT TO LICENSE AMENDMENT 

AMENDMENT NO. 61 TO FACILITY OPERATING LICENSE NO. DPR-58 

DOCKET NO. 50-315 
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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 (AFO) shall be maintained within 
the target band (±5% or ±3% flux difference units) about a target flux 
difference.  

APPLICABILITY: MODE 1 above 50% RATED THERMAL POWER* 

ACTION: 

a. With the indicated AXIAL.FLUX DIFFERENCE outside of the 
target band about the target flux difference and with THERMAL 
POWER: 

1. Above 90% or 0.9 x APL** (whichever 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 THERNAL POWER.  

2. Between 50% and 90% or 0.9 x APL (whichever is less) 

of RATED THERMAL POWER: 

a) POWER OPERATION may continue provided: 

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

2) The indicated AFD is within the limits shown cn 
Figure 3.2-1. Otherwise, reduce THERMAL POWER 
to less than 50'60% of RATED ThIEFJMAL POWEP 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 AFO is maintained 
within the limits 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 Specification 3.2.6.  
D. C. COOK - UNIT 1 3/4 2-1 Amendment No. 61



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 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.  

b. THERMAL POWER shall not be. increased above 90% or 0.9 x APL 

(whichever is less) of RATED THERMAL POWER unless the indicated 
AFD is within the target band and ACTION 2.a) 1), above 
has been satisfied.  

c. THERMAL POWER shall not be increased above 50% of RATED THERMAL 

POWER unless the indicated AFO has not been outside of the 

target band for more than 1 hour penalty deviation 
cumulative during the previous 24 hours.  

d. During power reductions using control rods, the reporting requirements 

of Specification 6.9.1.9 shall not apply provided the action items 

above are satisfied.  

SURVEILLANCE REQUIREIMENTS 

4.2.1.1 'The indicated AXIAL FLUX DIFFERENCE shall be determined to be 

within its limits during POWER OPERATION above 15% of RATED THERMAL POWER 

by: 

a. Monitoring the indicated AFO for each OPERABLE excore channel: 

-. Atleast once per 7 days when the AFO Monitor Alarm is 

OPERABLE, and 

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

b. 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.

Amendment No. 61
0. C. COOK - UNIT 1 3/4 2-2



POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued) 

4.2.1.2 The indicated.AFD shall be considered outside of its 
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 target band shall be accumulated on a time basis of: 

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

b. A penalty deviation of one-half minute for each one minute of 
POWER OPERATION outside of the target band at THERMAL POWER 
levels between 15% and 50% of RATED THERMAL POWER.  

4.2.1.3 The target axial flux difference of each OPERABLE excore 
channel shall be determined in conjuction with the measurement of 

F M (Z) as defined in Specification 4.2.2.2.c. The provisions of Speci
Q 

fication 4.0.4 are not applicable.  

4.2.1.4 The axial flux difference target band about the target axial 
flux difference shall be determined in conjunction with the measurement of 

FM (Z) as defined in Specification 4.2.2.2.c. The allowable values of the 
Q 

target band are +5% or +3%. Redefinition of the target band from +3% to +5% 
between determinationi o0f the target axial flux difference is allowed when 
appropriate redefinitions of APL are made. Redefinition of the target band 
.from +51% to +3% is allowed only in conjunction with the determination of 
a newtarget-axial flux difference. The provisions of Specification 4.0.4 
are not applicable.

D. C. COOK - UNIT 1 Amendment No.613/4 2-3
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POWER D 

SURVEIL] 

4.2.2.1 

4.2.2.2 

a.

ISTRIBUTION LIM'-

LANCE REQUIREMENTS 

The provisions of Specification 4.0.4 are not applicable.  
F Q(Z,z) shall be determined to be within fts limit by: 

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

b. 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 acco~unt for measurement 
uncertainties. This product defined i's FVCZ).  

c. Satisfying the following relationship at the time of the 
target flux determination.

F (Z) 

2FL (Z) <,_ 
- Ep (Z)

[K(Z)] / [V(Z)] 

[K(Z)] / [V(Z]

for P > .5 

for P < .5

where: F (Z) = FQ(Zz) at z for which

FoQ (Z, Z) 
T(EZ) 

FL(Z) = FL (E QQ

is a maximum 

at z for which

F (Z) and 

at each Z 
that Z.

o( Z, z) TO(~z) is a maximum 

FQ(LZ) are functions of core height, 

to the rod z for which Fo(Z,z) is 

T(Ez)

Z, and correspond 

a maximum at

V(Z) is the function defined in Figure 3.2-3 which corresponds 
tc the target band, 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) is an uncertainty factor to account 

for the reduction in the FL(Ez) curve due to an accumulation of 
exposure prior to the next flux map.

Ep(Z) = 1.0 

Ep(Z) = 1.0 + [0040 x F (Z) 

Ep(L) = 1.0 + [0093 x F (Z)]

0 E< _< 17.62 

17.62< Ez < 34.5 

34.5 < " < 42.2

d. Measuring F (Zz) in conjunction with a target flux difference 
and target 9and determination, according to the following schedule:

FM(Z) 

F ,(Z)

I

I
0. C. COOK - UNIT I 3/4 2-6 Amendment ,No . 61



POWER DISTRIBUTION LIMIT

SURVEILLANCE REQUIREMENTS 

I. 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 

extended operation has been achieved.  

e. With successive measurements indicating an increase in peak 

pin power, F&H, with exposure, either of the following 
additional actions shall b6'taken.  

1. F (Z) shall be increased by 2% over that specified in 

4.2.2.2.c, or 

2. F (Z) shall be measured and a target axial flux 

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

f. 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 4.2.2.2.c is satisfied and remeasure the tarqet 
axial flux difference.  

2. Comply with the requirements of Specification 3.2.2 
for F0 (Z,z) exceeding its limit by the percent 

calculated with the following expression with V(Z) 
corresponding to the target band.  

S~M(Z) x V(Z)xEp(Z),: 

ax. over Z of FQ E x 100 P > .5 

x x 

g. The limits specified in 4.2.2.2.cand 4.2.2.2.f 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.  

4.2.2.3 When FQ(Z,z) is measured for reasons other than meeting the 

requirements of Specification 4.2.2.2, an overall measured 

FQ(Z,z) shall be obtained from a power distribution map and 

increased by 3% to account for manufacturing tolerances and 

further increased by 5% to account for measurement uncertainty.  

0. C. COOK - UNIT 1 3/4 2-7 Amendment No. 61



T ;mf - IooD 'o*

K(Z) - Normalized F Q (Z)

0 0 0 0

0)

. ... . ...... .  

... ........  

:-...77-. 7 ::fý 

. ........ .. ---- -

.............  

.... ................ ..  E--- gz= 
..................  

=7ý 1 17= 

a _wý ........ .......  

........ . =L=W

. .: .. .. ..

EZ F:~ 

F. ...- ,1.-: _I:-M-, - :-- ._- 

77-.:i. -Fn 

7::=.:1 I77 -.... ...

L9 0 N lu~uPu~L!IV

a)

0

:D

0D 

-n 
-4

0

o r-.� 

0 

= 

N 

-o 

r-.J 

0

9-2 t/c



. o :.•• ii :i ': ( 1 1 .2 5 , 1 .1 5 ) 

,t_5 Target Band 11 / i.25,1.12 

... ... -. . ... .- ~ - . .• . . .. . 9 .2 T .I 

* +3% TargetBand 
Si ! (9.25, 1.03) 

rI 

r . *.-. __ _ __ __ _

S4 5 , 8 

Axial Heicii (feet) 

Fiju. 3.2-3 V(Z) As A 7uncticn oF Core H•igh:

0. C. COOK - Unit 1

2.18 

1. 16 

1.14 

1.12 

1.10 

1.03 

1 .06 

(1.  

1.02 
1.02

.CO 0 12

1/14 -8:1a) Amendment cl.o 61



POWER DISTRIBUTION LIMITS

AXIAL POWER DISTRIBUTION 

LIMITING CONDITION FOR OPERATION 

3.2.6 The axial power distribution shall be limited by the following 
relationship: 
_[F______- [r2O4]-[K(Z)..  

S- (Tj)(PL)(l.03)(1 + oj)(l.07) Fp 

Where: 

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

b. PL 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. 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 RATEED 
THERMAL POWER in accordance with: 

n 
Tj " Z = Ri 

Where: Fe 
ieas/ T(EI) 

Rij= [ij(Z)jMax 

R.. and its associated a. may be calculated on a full core or a 
llriting fuel batch basii as defined on page B3/4 3-3 of basis.  
_Meas 

e. F ia is the limiting total peaking. factor in flux map i. The 

limiting total peaking factor is that factor with least+ margin 
"to the FL(Et) curve- defined in Figure 3.2-3a for Exxon INuclear 

Company fuel and in Figure 3.2-3b for Westinghouse fuel.

0. C. COOK - UNIT 1 knendment ýNo.- 613/4 2-1 5



POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION (Continued)

L 
T(Ez) is the ratio of the exposure dependent F (E) to 2.04 

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. EF i(Z)J]Max is the maximum value of the norma lized axial distri-
bution at elevation Z from thimble j in map i which had a limit
ing total measured-peaking factor without uncertainties or 
densification allowance of FMeas 

Qi2 
a, is the standard deviation associated with thimble j, expressed 
a 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 n(j- ~2l 1 112 

R R 

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 uncertainty factor for Exxon fuel to account for the 
raduction in the F (E) curve due to an accumulation of ex
posure prior to th2 next flux map. The following Fp factor 
shall apply: 

Fp = 1.0 C<E±.< 17.62 

Fp = 1.0 + [.001S X W] 17.62<E•,<34.5 

Fp - 1.0 + [0.0033 x W3 34.5,EL<42.2 
where W is the number of effective 
full power weeks (rounded up to the, 
next highest integer) since the last 
full core flux mao.

ID. C. COOK - UNIT 1 Amendment ;:o. 61'3/4 2-1 6



POWER DISTRIBUTION Li-•

LIMITING CONDITION FOR OPERATION (Continued) 

APPLICABILITY: Mode 1 above the percent of RATED THERMAL POWER indicated 
by the relationship.# 

FL(E )K(Z) x 100% 
APL = min over Z of FQ(Z~L) x V(Z) x Ep (Z) 

where FQ(Zz) is the measured FQ(Zz), including a 3% manufacturing 

tolerance uncertainty and a 5% measurement uncertainty, at the time 
of target flux determination from a power distribution map using 
the movable incore detectors. V(Z) is the function defined in Figure 
3.2-3 which corresponds to the target band. The above limit is not 
applicable in the following core plane region.  

1) Lower core region 0% to 10% inclusive.  

2) Upper core region 90% to 100% inclusive.  

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 F1 (Z) 

factor exceeds its limit within 15 minutes and within the 
next 2 hours either reduce the Fj(Z) faczor to within its 

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

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

reduce THER,'AL POWER to APL or less of RATED THERMAL POWER 
within 15 minutes.  

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

0. C. COOK -- UNIT 1 Amenc-ment NIo. 613/4 2-17
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POWER DISTRIBUTION LI'i'TS 

BASES

Although it is intended that the plant will be operated with the 
AXIAL FLUX DIFFERENCE within the target band about the target flux 
difference, during rapid plant THERMAL POWER reductions, control rod 
motion will cause the AFO 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. Accordingly, a I hour penalty deviation limit cumu
lative 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 signifigance.

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 an4 the THERMAL POWER is greater than 90% or 0.9 x APL of RATED 

THERPMAL POWER (whichever is less). During operation at THERMAL POWER 

levels between 15% and 90% or 0.9 x APL of RATED THERMAL P...R (which
ever is less), the computer outputs an alarm message when the penalty 
deviation accumulates beyond the limits of I hour and 2 hours, 
respectively.  

The upper bound limit (90% or 0.9 x APL of RATED THERMAL POWER (which
ever is less)) on AXIAL FLUX DIFFERENCE assures that the F (Z,z) envelope 
of 2.04 times K(Z) x T(E ) is not exceeded during either ndrmal operation 
or in the event of xenon redistribution following power changes. The 
lower bound limit (50% of RATED THERMAL POWER) is based on the fact that 

at THERI.•L POWER levels below 50% of RATED THERMAL POWER, the average 
linear heat generation rate is half of its nominal operating value and 
below that value, perturbations in localized flux distributions cannot 
affect the results of ECCS or DNBR analyses in a manner which would 
adversely affect the health and safety of the public.  

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

The bases and methodology for establishing these limits is presented 
in topical report XN-NF-77-57. "Exxon Nuclear Power Distribution Control 

for PWR's - Phase I1" and Supplements I and 2 to that report.

Amendment Noo. 610. C. COOK - UNIT 1
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UNITED STATES 
"NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

INDIANA AND MICHIGAN ELECTRIC COMPANY 

DOCKET NO. 50-316 

DONALD C. COOK NUCLEAR PLANT UNIT NO. 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 44 
License No. DPR-74 

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

A. The applications for amendment by Indiana and Michigan Electric 

Company (the licensee) dated April 7, 1982 and July 12, 1982, 

comply 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 applications, 
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 (it) 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 security 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-74 is hereby amended to read as follows: 

(2) Technical Specifications 

The Technical Specifications contained in Appendices 

A and B, as revised through Amendment No. 44 , are 

hereby incorporated in the license. 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.  

FA R LTHEE NUUCL R EGULATORY COMMISSION 

even. arga, Ch ef 
/Operating Reactors anch #1 

Division of Lic:een '9g 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: September 15, 1982



ATTACHMENT TO LICENSE AMENDMENT 

AMENDMENT NO. 44TO FACILITY OPERATING LICENSE NO. DPR-74 

DOCKET NO. 50-316 

Revise Appendix A as follows:

Remove Pages 

3/4 2-1 

3/4 2-2 

3/4 2-3 

3/4 2-4 

3/4 2-6 

3/4 2-7 

3/4 2-8a 

3/4 2-18 

B3/4 2-2

Insert Pages 

3/4 2-1 

3/4 2-2 

3/4 2-3 

3/4 2-4 

3/4 2-6 

3/4 2-7 

3/4 2-8a 

3/4 2-18 

B3/4 2-2



3/4.2 POWER DISTRIrbiTION LIMITS

AXIAL FLUX DIFFERENCE (AFD) 

LIMITING CONDITION FOR OPERATION 

3.2.1 The indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintained within 

the target band (±5% or ±3% flux difference units) about a target flux difference. I 

APPLICABILITY: MODE 1 above 50% RATED THERMAL POWER* 

ACTION: 

a. With the indicated AXIAL FLUX DIFFERENCE outside of the 
target band about the target flux difference and with THERMAL 
POWER: 

1. Above 90% or 0.9 x APL** (whichever 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 (whichever is less) 
of RATED THER,',AL POWER: 

a.) POWER OPERATION' may continue provided: 

1) The indicated AFD has not been outside of the 
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-i. Otherwise, reduce THERMAL PCOWER to less than 50% of RATED THERNAL POWER within 30 
minutes and redu;,e the Power Range Neutron Flux
High Trip Setoints to < 552 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 limit of Figure 3.2-1. A total of 16 
hours operation may be accumulated with the AFD cut
side 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 Specification 3.2.6

D.C. COOK - Unit 2 3/4 2-1 Amendimeit No . 44



POWER DISTRIBUTION LIMITS 

ACTION: (Continued) 

c) Surveillance testing of tre APOMS may be performed 
pursuant to Specification 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.  

b. THERMAL POWER shall not be increased above 90% or 0.9 x APL 
(whichever is less) of RATED THERMAL POWER unless the indicated 
AFO is within the target band and ACTION 2.a) 1), Above 
has been satisfied.  

c. THERMAL POWER shall not be increased above 50% of RATED THERMAL 
POWER unless the indicated AFD has not been outside of the 
target band for more than 1 hour penalty deviation 
cumulative during the previous 24 hours.  

d. During power reductions using control rods, the reporting requirements 
of Specification 6.9.1.9 shall not apply provided the action items 
above are satisfied.  

4.2.1.1 The indicated AXIAL FLUX DIFFERENCE shall be determined to be 
within its limits during POWER OPERATION above 15% of RATED THERAL PCWER 

a. Monitoring the indicated AFD for each OPERABLE excore channel 

1. At least orce per 7 days when the AFO Monitor Alarm is 

OPERABLE, ann 

2. At least once per hour fo,r the first 24 hours after 

restoring the AFD Monitor Alarm to OPERALE statas.  

b. Menitorina and logging the indicated ,AX(IAL FLUX DIFFERENCE for 
eacn OPERABLE excore channel at least once per hour for the 
first 21 hours and at least once per 30 minutes thereafter, 
when the AXIAL FLUX DIFFERENCE Nonitor Alarm is inoperable.  
The log•ed values of the indicated AXIAL FLUX DIFFERENCE sha1l 
be assumed to exist during the interval preceding each logging.  

D. C. COOK - UNIT 2 3/4 2-2 Amendment No. 44



POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (continued) 

4.2.1.2 The indicated AFD shall be considered outside of its 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 
target band shall be accumulated on a time basis of: 

a. A penalty deviation of one minute for each one minute of POWER 
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 POWER 
OPERATION outside of the target band at THERMAL POWER levels 
between 15% and 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 FM(z) as defined 

Q in Specification 4.2.2.2.c. The provisions of Specification 4.0.4 are 
not applicable.  

4.2.1.4 The axial flux difference target band about the target axial 
flux difference Vhall be determined in conjunction with the measurement of 
F (z) as defined in Specification 4.2.2.2.c. The allowable values of the 
target band are +5%• or +3%. Redefinition of the target band frcm +3% to +5'% 
between determinations of the target axial flux difference is allowed when 
appropriate redefinitions of APL are made. Redefinition of the target band 
from +51 to +Q% is allowed only in conjunction with the determination of 
a new larget axial flux difference. The provisions of Specification 4.0.4 
are not applicable.

D. C. COOK - Unit 2 3/4 2-0 ýjmendm en t No , 44
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS 

4.2.2.1 The provisions of Specification 4.0.4 are not applicable.  
I 

4.2.2.2 FQ(Z) shall be determined to be within its limit by: 

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

b. Increasing the measured F (Z) component of the power distribution 
map by 3% to account for %anufacturinq tolerances and further 
increasing the value by 5.%.to account forMmeasurement 
uncertainties. This product defined is FQ(Z).  

c. Satisfying the following relationship at the time ot the 
target flux determination.  

FQ(Z) <1-99p [K(Z)] / [V(Z)] for P > .5 

FrM(Z) < 3.98 [K(Z)] / (V(Z)] for P < .5 

where 

FPQ• is the measured total peaking as a function of core 

height.  

V1(Z) is the function defined in Figure 3.2-3 which corresponds 
to the target band, K(Z) is defined in Figure 3.2-2, P is 
the fraction of RATED THERM.AL POWER.  

d. Measuring FQ(Z) in conjunction with the target flux difference 

and target band determination, according to the following schedule: 

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

2 At least once per 31 effective full power days, whichever 

occurs first.  
"*During power escalation at the beginning of each cycle, the 

design target may be used until a power level for extended 
operation has been achieved.

0. C. COOK - Unit 2 3/4 2-06 Anendrnen'; N'o. 44



POWER DISTRIBUTION LIMITS 

SURVEILLANCE REQUIREMENTS 

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

1. F (Z) shall be increased by 2% over that specified in 

4.2.2.2.c, or 

2. F (Z) shall be measured and a target axial flux difference 

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

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

1. Place 
limit 
axial

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

2. Comply with the requirements of Specification 3.2.2 for 
FQ(Z) exceeding its limit by the percent calculated wi&h 

the following expression with V(Z) corresponding to the 
target band:

F D O( X -V(Z) 1 00 
1.99 x [K(Z)]" 
Pj

P > .5

g. The limits specified in 4.2.2.2.c and 4.2.2.0f above are not 
applicable in the following core plane regions: 

I. Lower core region 0 to 10%'inclusive.  

2. Upper core region 90% to 100% inclusive.

When F (Q) is measured for reasons other than meeting the 

requirements of Specification 4.2.2.2, an overall measured 
F Q(Z shall be obtained from a power distribution map and 

increased by 3% to account for manufacturing tolerances and 
further increased by 5% to account for measurement uncertainty.

Amendment No. 44

4.2.2.3 

D. C. CI

I

O0K - Unit 2 3/4 2-7
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POWER DISTRIBUTION LT 7S

LIMITING CONDITIONS FOR OPERATION (Continued) 

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

n 
1i~ L~ R ) R) 2 31/2 a n- i=- ij 

The factor 1.07 is comprised of 1.02 and 1.05 to account for the 
axial power distribution .n.strumentation accuracy and the measure
ment uncertainty associated with FQ using the movable detector 
system respectively.  

The factor 1.03 is the engineering uncertainty factor.  

APPLICABILITY: Mode 1 above the percent of RATED THERMAL POWER indicated 
by the relationship.  

APL = min over Z of F(1.99 x(Z x 100% 
F Q(Z) x V(Z x 

where F(Z) is the measured c ýZ), including a 3%' manufacturing tolerance 
uncertainty and a 5. measurement uncertainty, at the time of target flux 
determination from a power distribution map using the movable incore 
d-etectors. V(Z) is the function defined in Figure 3.2-3 which corresponds 
to tne target band. The above limit is not applicable in the following core 
plane regions.  

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

ACTION: 
a. With a Fj(:) factor exceeding [,K(Z,, by < , percent, reduce 

THERML POWER one Percent for every percent by which the FjZý 

factor exceeds its limit within 1S minutes and within the next 
two hours either reduce the F.(Z) factor to within its limit 

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

b. With a FjIu(Z) factor exceeding [F S(Z)]s by > 4 percent, reduce 

THERMAL POWER to APL or less of RATED ThE:R,.L PCWER wit"in i.  
minutes.  

The APOMS may be out of E rvice when surveillance for determining 
power distribution maps is being performed.

D. C. COOK - Unit 2 3/4 2-18 Amendment '4o. 44



POWER DISTRIBUTION LIMITS

BASES 

Although it is intended that the plant will be operated with the 
AXIAL FLUX DIFFERENCE within the target band about the target flux 
difference, during rapid plant THERMAL POWER reductions, control rod 
motion will 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 THERMIAL POWER (with 
the AFD within the target band) provided the time duration of the devia
tion is limited. Accordingly, a1.hour penalty deviation limit cumu
lative 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 between 
15% and 50% of RATED THERMAL POWER, deviations of 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 tarcet band and the THERý,AL POWER is greater than 90% or 0.9 x APL of RATED 
THERI'AL POWER (whicever is less). During operation at THERMAL POWER 
levels between 50% and 90% or 0.9 x APL of RATED THERMAL POWER (whicever is 
less) and between 15% and 50% RATED THERMAL POWER, the computer outputs an 
alarm message when the penalty deviation accumulates beyond the limits 
of I hour and 2 hours, respectively.  

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

The bases and methodology for establishing these limits is presented 
in topical report XN-NF-77-57, "Exxon Nuclear Power Distribution Control 
for PWR's-nhase li'" and Supplements :.nd 2 to that rerort.

D. C. COOK - Unit 2 B 3/4 2-2 Amendment ,,o . 44



•O REGu, 1 SE • UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, 0. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NO. 61 TO FACILITY OPERATING LICENSE NO. DPR-58 

AND AMENDMENT NO. 44 TO FACILITY OPERATING LICENSE NO. DPR-74 

INDIANA AND MICHIGAN ELECTRIC COMPANY 

DONALD C. COOK NUCLEAR PLANT UNIT NOS. 1 AND 2 

DOCKET NOS. 50-315 AND 50-316 

By letters dated April 7, 1982 and July 12, 1982, the Indiana and Michigan 

Electric Company (the licensee) proposed changes to the Technical Specifications 

appended to Facility Operating License Nos. DPR-58 and DPR-74 for the Donald 

C. Cook Nuclear Plant Unit Nos. 1 and 2. The proposed changes are related to 

a revised LOCA analysis for Unit 1 and the implementation of Supplement 2 to 

the PDC-II power distribution control procedures for both units. The appli

cability of these changes from a safety standpoint are discussed below, 

Attachment 3 to the letter dated April 7, 1982 is still under review.  

Discussion and Evaluation 

The changes in the Technical Specifications for Unit Nos. 1 and 2 that are 

proposed in the July 12, 1982 letter implement the power distribution control 

procedures described in Supplement 2 to Exxon Nuclear Company (ENC) Report 

XX-NF-77-57, "Exxon Nuclear Power Distribution Control for PWRs - Phase II." 

The proposed changes to the Technical Specifications will allow operation of 

D. C. Cook Unit Nos. 1 and 2 with ENC power distribution control procedures 

which utilize a * 3% target band in addition to the current target band of 

+ 5%. Staff review of Supplement 2 has been completed and based on the review, 

we conclude that the use of the procedures in Supplement 2 is acceptable for 

D. C. Cook Unit Nos. 1 and 2.  

Based on the discussion presented above, we conclude that the proposed changes 

to the Technical Specifications for the D. C. Cook Nuclear Plant Unit Nos. 1 

and 2 are acceptable. 
I 

The changes in the Technical Specifications for Unit No. 1 that are proposed 

in the April 7, 1982 letter are related to a revised Emergency Core Cooling 

(ECCS) analysis. The basis for the Technical Specification changes for Unit 

No. I, and a discussion of the background of the revised ECCS analysis are 

given below.  

8210040418 820915 
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On December 15 and 17, 1981, the Westinghouse Electric Company informed the 

NRC of a potential problem regarding large break ECCS analyses for Westinghouse 

Plants. The potential problem is related to the single failure of the emergency 

safeguards equipment assumed in the large break ECCS analysis. The existing 

analysis for both Unit Nos. 1 and 2 assumed the most limiting ECCS condition 

to be the assumed single failure of an entire train of engineered safeguards 

equipment. As summarized below, it is more conservative to assume no failure 

in the emergency safeguards equipment.  

The ECCS analysits for D. C. Cook Unit No. 1 was reexamined by ENC assuming a 

conservatively high Residual Heat Removal (RHR) flow and comparing the results 

with the existing analysis which is for a single RHR pump in operation. Exxon 

Nuclear Company (ENC), the fuel supplier for Unit No. 1, has made a conservative 

estimate of the effect of maximum RHRJl*ow on the analysis and has determined 

the effect of the maximum RHR flow to be a 42°F increase in PCT. Based on 

sensitivity studies previously performed by ENC for D. C. Cook Unit No. 1 

which showed a relationship of PCT vs. F of 15'F per 0.01 in FQ, it is 

concluded that the maximum peaking factor reduction from the current Technical 

Specification Limit to 2.04 would assure that 10 CFR 50.46 limits would not be 

exceeded with maximum RHR flow with the evaluation model which has been developed 

for previous D. C. Cook Unit No. 1 analyses.  

Based on the information summarized above, we conclude that operation with a 

FQ limit of 2.04 is acceptable. The changes in the Technical Specifications 

following from the revision of the ECCS analysis are all directly related to the 

change in total peaking factor to a value of 2.04. The revised Specifications 

were obtained by the same methodology as that previously used and approved and 

we find its use acceptable for D. C. Cook Unit 1.  

Based on the discussions presented above, we conclude that the proposed changes 

to the Technical Specifications for the D. C. Cook Nuclear Plant Unit Nos. 1 and 2 

are acceptable.  

Environmental Consideration 

We have determined that the amendments do not authorize a change in effluent 

types or total amounts not an increase in power level and will not result in 

any significant environmental impact. Having made this determination, we have 

further concluded that the amendments involve an action which is insignificant 

from the standpoint of environmental impact and, pursuant to 10 CFR §51.5(d)(4), 

that an environmental impact statement or negative declaration and environmental 

impact appraisal need not be prepared in connection with the issuance of these 

amendments.  

Conclusion 

We have concluded, based on the considerations discussed above, that: (1) because 

the amendments do not involve a significant increase in the probability or 

consequences of an accident previously evaluated, do not create the possibility 

of an accident of a type different from any evaluated previously, and do not 

involve a significant reduction in a margin of safety, the amendments do not 

involve a significant hazards consideration, (2) there is reasonable assurance
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that the health and safety of the public will not be endangered by operation in 

the proposed manner, and (3) such activities will be conducted in compliance 

with the Commission's regulations and the issuance of the amendments will 

not be inimical to the common defense and security or to the health and safety 
of the public. 

Dated: September 15, 1982 

Principal Contributors: 
R. Cilimberg 
W. Brooks 
N. Lauben
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

DOCKET NOS. 50-315 AND 50-316 

INDIANA AND MICHIGAN ELECTRIC COMPANY 

NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY 
OPERATING LICENSES 

The U. S. Nuclear Regulatory Commission (the Commission) has issued 

Amendment No. 61 to Facility Operating License No. DPR-58 and Amendment No. 44 

to Facility Operating License No. DPR-47 issued to Indiana and Michigan 

Electric Company (the licensee), which revised Technical Specifications for 

operation of •onald C. Cook Nuclear Plant, Unit Nos. 1 and 2 (the facilitiet).  

located in Berrien County, Michigan. The amendments are effective as of the 

date of issuance.  

The amendments revise the Technical Specifications to reflect a revised 

LOCA analysis for Unit 1 and implementation of Supplement 2 to the PDC-II power 

distribution control procedures for both Units.  

The applications for amendments comply with the standards and requirements 

of the Atomic Energy Act of 1954, as amended (the Act), and the Commission's 

rules and regulations. The Commission has made appropriate findings as required 

by the Act and the Commission's rules and regulations in 10 CFR Chapter I, which 

are set forth in the license amendments, Prior public notice of these amendments 

was not required since the amendments do not involve a significant hazards 

consideration.  

The Commission has determined that the issuance of these amendments will 

not result in any significant environmental impact and the pursuant to 

10 CFR §51.5(d)(4) an environmental impact statement or negative declaration and 

environmental impact appraisal need not be prepared in connection with issuance 

of these amendments.  
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For further details with respect to this action, see (1) the applications 

for amendments dated April 7, 1982 and July 12, 1982, (2) Amendment Nos. 61 

and 44 to License Nos. DPR-58 and DPR-74, and (3) the Commission's related 

Safety Evaluation. All of these items are available for public inspection 

at the Commission's Public Document Room, 1717 H Street, N.W., Washington, D.C.  

and at the Maude Reston Palenske Memorial Library, 500 Market Street, St. Joseph, 

Michigan 49085. A copy of items (2)"and (3) may be obtained upon request 

addressed to the U. S. Nuclear Regulatory Commission, Washington, D.C. 20555, 

Attention: Director, Division of Licensing.  

Dated at Bethesda, Maryland, this 15th day of September, 1982.  

Fl 'THE N LE REGULATORY COMMISSION 

even A. Varga, Ch'ef 
Operating ReactorJ iranch #1 
Division of Licensing


