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Mr. John Dolan, Vice President 
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The Comnmission has issued the enclosed Amendment No. 74 to Facility Operating 
License No. DPR-58 for the Donald C. Cook Nuclear Plant, Unit No. 1.  
This amendment consists of changes to the Technical Specifications in response 
to your application transmitted by letter dated May 11, 1983, as supplemented 
by letter dated July 25, 1983.  

This amendment approves the Cycle 8 reload and changes the related Technical 
Specifications. The Cycle 8 reload Includes Westinghouse fuel of the 15 x 15 
Optimized Fuel Assembly design with fuel enrichments up to 4.0 weight percent 
U-235, fuel burnups to 39,000 MWD/MTU, and Wet Annular Burnup Assembly (WABA) 
burnable poison absorbers.  

A copy of the Safety Evaluation is enclosed. The Notice of Issuance will be 
included in the Commission's next regular monthly Federal Register notice.  

Sincerely, 

David L. Wigginton, Project Manager 
Operating Reactors Branch No. I 
Division of Licensing

Enclosures: 
1. Amendment No. 74 to DPR-58 
2. Safety Evaluation 
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Dear Mr. Dolan. R Diggs •,.•o•^• ••,.•NSIC 
The Commlission has issued the enclosed Amendment No. 74 to Facility Operating 
License No. DPR-58 i,.r the Donald C. Cook Nuclear Plant, Unit No. 1.  
This amendment consists, of changes to the Technical Specifications in response 
to your application trah~mitted by letter dated May 11, 1983, as supplemented 
by letter dated July 25, 183.  

dN 

This amendment approves the C ~Qe 8 reload and changes the related Technical 
Specifications. The Cycle 8 rel~oad includes Westinghouse fuel of the 15 x 15 
Optimized Fuel Assembly design wi'th fuel enrichments up to 4.0 weight percent 
U-235, fuel burnups to 39,000 MWD/ f•, and Wet Annular B~irnup Assembly (WABA) 
burnable poison absorbers.  

Acopy of the Safety Evaluation is enclos 4d. The Notice of Issuance will be 
included in the Commissionas next regular ibonthly Federal Register notice.  

Sincerey, 

David L. Wigg9 ton, Project Manager 
Operating React )s Branch No.1 
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I. Amendment No. 74 to DPR-58 
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cc: .r. M.P. Alexich 
Assistant Vice President 

for Nuclear Engineering 
American Electric Power 

Service Corporation 
2 Broadway 

'New York, New York 10004 

Mr. William R. Rustem (2) 
Office of the Governor 
Room 1 - Capitol Building 
Lansing, Michigan 48913 

Mr. Wade Schuler, Supervisor 
Lake Township 
Baroda, Michigan 49101 

W. G. Smith, Jr., Plant Manager 
Donald C. Cook Nuclear Plant 
P. 0. Box 458 
Bridgman, Michigan 49106 

U. S. -Nuclear Regulatory Commission 
Resident Inspectors Office 
7700 Red Arrow Highway 
Stevensville, Michigan 49127 

Gerald Charnoff, Esquire 
Sh'aw, Pittman, Potts and Trowbridge 
1800 M Street, N.W.  
Washington, D. C. 20036

SHonorable James Bemenek, Mayor 
City of Bridgman, Michigan 49106 

U.S. Environmental Protection Agency 

Region V Office 
ATTN: EIS COORDINATOR 
230 South Dearborn Street 

Chicago,' Illinois 60604 

Maurice S. Reizen, M.D.  

Di rector 
Department of Public Health 
P.'O. Box 30035 
Lans.ing, Michigan 48109 

The Honorable Tom Corcorah 

United States House of Representatives 

Washington, D. C. 20515 

James G. Keppler 
Regional Administrator - Region III 

U. S. Nuclear Regulatory C.ommission 
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"UNITED STATES 

NUCLEAR REGULATORY COMMISSION i 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. 74 
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 11, 1983, as supplemented by 

letter dated July 25, 1983, complies with the standards and re
quirements 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 previsions 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.  

83W0110334 830920 
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2. Accordingly, the licens'e 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. 74, 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.  

FOR THE NUCLEAR REGULATORY COMMISSION 

.e v . varga, Chi 
Operating Reactors B h #1 
Division of Licensing 

Attachment' 
Changes to the Technical 

Specifications

September 20, 1983Date of Issuance:



ATTACHMENT TO LICENSE AMLNDME14T 

AMENDMENT NO. 74 TO FACIILITY OPERATING LICENSE NO. DPR-58 

.JOCKET NO. 50-315
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I I

F THE PUBICT
1.5 MEMBER(S. CF TRE PUBLIC shall include all persons who are not 
cccucati nally associated with the-plant. This category does not 
include eMPlCyees of the utility, its contractors or its vendors.  
"Also excluded from this category are persons who enter the site to 
service equipment or to make deliveries. This cate;cry does include 

-erscns who use portions of the site for recreational, occupational 
or ot'her purp-oses not associated with the plant.

1..6 TMe 5TE SCUNCARY shall be th.at line beyond which the land is 
not owned, leased or otherwise controlled by the licensee; 

U'NRE.iCTE AREA 
1037 An UN•ESTRICTE AREA shall be any area at or beyond the SITE 
EUUNDA.RY tc which aczass is not controlled by the licensee for 
p•rcses of pr-ew:icn of individuals from exposure to radiation and 
ridicac:ive mraterials or any area within the site boundary used 
fQr residential quarters or industrial, ccmercial, institutional 
and/or .... a:-1 nal purposes.  

DESIGN THERMALPOWER

1.38 DESIGN THERMAL POWER shall be acdesign total reactor core 
rate to the reactor coolant of 34I1,Wt. See Table 1.3.

heat transfer

D. C. COOK - UNIT 1i*I Amendment No. 741-7



.TABLE 1.3 

Safety Analysis Basis-Power Levels 

The approved maximum power operation and RATED THERMAL POWER is 3250 MWt.  

However, certain portions of the safety analysis provided for Donald C. Cook 

Nuclear Plant Unit 1 have been based on a design power of 3411 IIWt. The 
safety analysis for which 3411 MWt has been used is as follows: 

(1) Uncontrolled Rod Control Cluster Assembly (RCCA) withdrawal 
from a subcritical condition.  

(2) Uncontrolled control rod assembly withdrawal at power.  

(3) RCCA misalignment.  

(4) Chemical and volume Control System malfunction.  

(5) Loss of reactor flow (including-locked rotor).  

(6) Loss of external electrical load.  

(7) Loss of normal feedwater flow.  

(8) Excessive heat removal due to feedwater system malfunctions.  

(9) Excessive increase in secondary steam flow.  

(40)0 Loss of all AC power to the plant auxiliaries.  

(11) Rupture of a steam pipe.  

(12) Rupture of control rod drive mechanism housing (RCCA ejection).  

(13) Small break Loss of Coolant Accident (LOCA).  

Ther ated thermal power of 3250 .Wt was the basis-for the-,safety analysis 
used for. the large.break Loss Of Coolant Accident.

Amendment No. 74D. C. Cook Unit 1 1-10



2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS 

2.1 SAFETY LIMITS 

REACTOR CORE 

2.1.1 The combination of THERMAL POWER, pressurizer pressure, and the 

highest operating loop coolant temperature (T ) shall not exceed the 

limits shown in Figures 2.1-1 and 2.1-2 for 4 aHd 3 loop operation, 

respectively.  

APPLICABILITY: MODES 1 and 2.  

ACTION: 

Whenever the point defined by the combination of the highest operating 

loop average temperature and THERMAL POWER has exceeded the appropriate 

pressurizer pressure line, be in HOT STANDBY within 1 hour.  

REACTOR COOLANT SYSTEM PRESSURE 

2.1.2 The Reactor Coolant System pressure shall not exceed 2735 psig.  

APPLICABILITY: MODES 1, 2, 3, 4 and 5.  

ACTION: 

MODES 1 and 2 

Whenever the Reactor Coolant System pressure has exceeded 2735 psig, 

be in HOT STANDBY with the Reactor Coolant System pressure within 

its limit within 1 hour.  

MODES 3, 4 and 5 

Whenever the Reactor Coolant System pressure has exceeded 2735 psig, 

reduce the Reactor Coolant System pressure to within its limit within 

5 minutes.

D. C. COOK - UNIT 1 2-1
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AMENDMENT NO. 74D.C. COOK, UNIT.1
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FUNCTIONAL UNIT 

1. Manual Reactor Trip 

2. Power Range, Neutron Flux 

3. Power Range, Neutron Flu) 
High Positive Rate 

4. Power Range, Neutron Flu) 
High Negative Rate 

5. Intermediate Range, fleutr 

Flux 

6. Source Range, Neutron FlI 

7. Overtemperature AT 

8. Overpower .AT 

9. Pressurizer Pressure--Lo 

10. Pressurizer Pressure--Ill 

11. Pressurizer Water Level

12. Loss of Flow

TABLE 2.2-1 

REACTOR TRIP SYSTE1 INSTRUMENTATION TRIP SETPOINTS 

TRIP SETPOINT ALLOWABLE VALUES 

NIot Applicable Not Applicable 

Low Setpoint - < 25dof RATED Low Setpoint - < 261 of RATED 
,TIIEI(I4AL POWER THERMAL POWER 

High Setpoint- <'-109%'of RATED High Setpoint- < 110%of RATED 
.THERMAL POWER THERMAL POWER 

< 5% of RATED THERMAL POWER with < 5.5 %of RATED TIIER14AL POWER with 
atime constant > 2 seconds I time constant > 2 seconds 

< 5% of RATED TIIERMAL POWER with < 5.5 1of RAIED TIIERM4AL POWER with 
Stime constant > 2 seconds a time constant > 2 seconds 

ron < 25% of RATED THERMAL POWER < 30 % 3f RATED TIIERMAL POWER

ux 

gh 

-Hitgh

< 105 counts per second 

See Note 1 

See Note 2 

> 1865 psig 

< 2385 psig 

< 92% of Instrument span 

> 901 o1" design f0low 
per loop*

< 1.3 x 105 counts per second 

See [lote 3 

See Note 3 

> 1855 psig 

< 2395 psig 

< 93% of instrument span 

>_89% of design flow 
per loop*

*Design flow is 91,600 gpm per loop.

0+ 

4::-

I



0 

C-3 

C3

I)T 2 

S

Time constants utilized in the lead-lag controller for Tavg -1 33 secs, 
T2 - 4 secs.

Laplace transform operator

TABLE 2.2-1 (Continued) 

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS 

NOYATION 

Note 1: Overtemperature AT < AT° [KI-K 2 TI+s1(T-T')+K3 (P-P')-fI(AI)] 

where: ATo = Extrapolated AT at DESIGN THERMAL POWER 

T • Average temperature, OF 

TO - 577.1"F (indicated Tavg at DESIGN THERMAL POWER) 

P Pressurizer pressure, psig 

P6 = 2235 psig (indicated RCS nominal operating pressure) 

I+t1S 

T- The function generated by the lead-lag controller for Tavg dynamic compensation.  1+T2Sav

I 
I

M 

"" 

0



TABLE 2.2-i (Continued) 

REACTOR TRIP SYSfEM INSTRUMENTATION TRIP SETPOINTS 

NOTAlIO N(Contihued) 

SOperation with 4 Loops Operation with 3 Loops 

C) 
CD K1  1.135 K1  - 0.99 

K2  0.0130 K2  - 0.01026 

K3 - 0.000659 K3 - 0.000617 

and f, (AI) is a function of the indicated difference between top and bottom detectors 
of the power-range nuclear ion chambers; with gains to be selected based on measured 
instrument response during plant startup tests such that: 

(i) for qt - qb between -37 percent and +2 percent, f1 (AI) = 0 (where qt and 
qb are percent DESIGN THERMAL POWER in the top and bottom halves of the core 

respectively, and qt + qb is total THERMAL POWER in percent of DESIGN THERMAL 
POWER).  

(ii) for each percent that the magnitude of (qt - qb) exceeds -37 percent, the AT 
trip setpoint shall be automatically reduced by 2.3 percent of its value at 
DESIGN THERMAL POWER.  

(iii) for each percent that the magnitude of (qt - qb) exceeds +2 percent, the AT 
trip setpoint shall be automatically reduced by 1.8 percent of its value at 
DESIGN THERMAL POWER.  

CD 

(D 

0



Note 2:

TABLE 2.2-1 (Continued) 

REACTOR TRIP SYSTE14 IN$TRUMENTATION TRIP SETPOINTS 

NOTATION (Continued) 

AT < AT0 [K 4-K 5 T T3S T - K6 (T-T")-f2(AM 

= Extrapolated AT at DESIGN THERMAL POWER 

= Average temperature, "F" 

Indicated Tavg at DESIGN THERMAL POWER 577.1"F 

1.089 

0.0177/"F for increasing average temperature and 
0 for decreasing average temperature 

0.0011 for T > T'; K6 = 0 for T < T"

Overpower 

where: aTo 

T 

K4 

K5 

K6 

T3S 

1~ 3 5 

T3 

S 

f2(,&!)

Note 3: The channel's maximum trip point shall not exceed its computed trip point by more than 4 percent.  

0 

SLi

The function generated by the rate lag controller fora g 
dynamic compensation 

= Time constant utilized in the rate lag controller for Tavg 

T3 = 10 secs.  

= Laplace transform operator 

= fl (Al) as defined in Note 1 above.

I 

I (

I



3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.1 BORATION CONTROL SHUTDOWN MARGIN - Tav0o • 200°F

LIMITING CONDITION FOR OPERATION

3.1.1.1 The SHUTDOWN MARGIN shall be 11.60% ak/k.

APPLICABILI : MODES 1, Z', 3, and 4.

ACTION:

With the SHUTDOWN MARGIN < 1.60% ak/k, immediately initiate and continue 
boration at > 10 gpm of 20,000 ppm boric acid solution or equivalent 
until the required SHUTDOWN MARGIN is restored.  

SURVEILLANCE REqUIR• rS ...

4.1.1.1.1 The SHUTDOWN MARGIN shall be determined to be > 1.60% ak/k:

a. Within one hour after detection of an inoperable control rod(s.) 
and at least once per 12 hours thereafter while the rod(s) is 
inopirable. If the inoperable control rod is iimovable or 
untrippable, the above required SHUTDOWN MARGIN shall be 
increased by an amount at least equal to the withdrawn worth 
of the irmovable or untrippable control rod(s).

b. When in MODES I or 2#, at least 
that control bank withdrawal is 
tion 3.1.3.5.

c. W/hen in MODE 2If, 
and at least once 
critical.

once per 12 hcurs by verifying 
within the limits of Specifica-

at least once during control rod withdrawal 
per hour thereafter until tlhe reactor is

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

See Special Test Exception 3.10.1 
With Keff !_. .  

"UWith Keff <1.0

0. C. COOK - UNIT I

I

I
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I
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LIMITING CIJNDITION 
FOR OPERATION

314 1-1 Amendment No. 74



REACTIVITY CONTROL SYSTEMS

ROD DROP TIME 

LIMITING CONDITION FOR OPERATION 

3.1.3.3 The individual full length (shutdown and control) rod drop time 

from the fully wtthdrawn position shall be < 2.4 seconds from beginning 

of decay of stationary gripper coil voltage to dashpot entry with: 

a. Tavg > 5410 F, and 

b. All reactor coolant pumps operating.  

APPLICABILITY: Mode 3.  

ACTION: 

a. With the drop time of any full length rod determined to exceed 

the above limit, restore the rod drop time to within the above 

limit prior to proceeding to MODE 1 or 2.  

b. With the rod drop times within limits but determined with 3 

reactor coolant pumps operating, operation may proceec provided 

THERMAL POWER is restricted to < 76 percent of RATED -hERMAL 
POWER.  

SURVEILLANCE REOUIREMENTS 

4.1.3.3 The rod drop time of full length rods shall be demonstrated 

through measurement prior to reactor criticality: 

a. For all rods following each removal of the reactor vessel head, 

b. For specifically affected individual rods following any 

maintenance on or modification to the control rod drive system 

which could affect the drop time of those specific rods, and 

c. At least once per 18 months.  

3/4 1-21 

D. C. COOK-UNIT 1 Amendment No. 74



REACTIVITY CONTROL SYSTEMS 

SHUTDOWN ROD INSERTION LIMIT

LIMITING CONDITION FOR OPERATION 

3.1.3.4 All shutdown rods shall be fully withdrawn.  

APPLICABILITY: MODES 1* and 2*# 

ACTION: 

With a maximum of one shutdown rod not fully withdrawn, except for 
surveillance testing pursuant to Specification 4.1.3.1.2, within one 
hour either: 

a. Fully withdraw the rod, or 

b. Declare the rod to be inoperable and apply Specification 3.1.3.1.  

SURVEILLANCE REQUIREMENTS 

4.1.3.4 Each shutdown rod shall be determined to be fully withdrawn: 

a. Within'15 minutes prior to withdrawal of any rods in control 
banks A, B, C or D during an approach to reactor criticality, 
and 

b. At least once per 12 hours thereafter.  

*See Special Test Exceptions 3.10.2and 3.10.4.  

#With Keff >1.0
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REACTIVITY CONTROL SYSTEMS 

CONTROL ROD INSERTION LIMI'TS 

LIMITING CONDITION FOR OPERATION 

3.1.3.5 The control banks shall be limited in physical insertion as 
shown in Figures 3.1-1 and 3.1-2.  

APPLICABILITY: MODES 1* and 2*#.  

ACTION: 

With the control banks inserted beyond the above insertion limits, except 
for surveillance testing pursuant to Specification 4.1.3.1.2; either: 

a. Restore the control banks to within the limits within 
two hours,.or 

b. Reduce THERMAL POWER within two hours to less than or equal to 
that fraction of RATED THERMAL POWER which is allowed by the 
group position using the above figures, or 

c. Be in HOT STANDBY within 6 hours.  

SURVEILLANCE REQUIREMENTS 

4.1.3.5 The position of each control bank shall be determined to be 

within the insertion limits at least once per 12 hours except during time 

intervals when the Rod Insertion Limit Monitor is inoperable, then 

verify the individual rod positions at least once per 4 hours.  

See Special Test Exceptions 3.10.2 and 3.10.4 
#With Keff > 1.0.
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(Fully Withdrawn)
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FIGURE 3.1-1 ROD GROUP INSERTION LIMITS VERSUS THERMAL POWER 
3 LOOP OPERATION
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(FULLY WITHDRAWN) 

c-0j 

0 0.2 0.4 0.6 0.8 1.0 

(FULLY INSERTED) 
FRACTION OF RATED THERMAL POWER..

(3250 MWt) 

FIGURE 3.1-2 ROD GROUP INSERTION LIMITS VERSUS THERMAL POWER 
4 LOOP OPERATION 
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POWER DISTRIBUTION LIMITS

HEAT FLUX HOT CHANNEL FACTOR-5..F (Z) 

LIMITING CONDITION FOR OPERATION 

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

Westinghouse Fuel Exxon Nuclear Co. Fuel 

F L 

F <(ZL) [K(Z)J FQ(Z _p) [K(Z)] p > o.5 

FQ(ZL) [3.94] [L(Z)] FQ(Zz) 2 F [FL(E,) K(Z)] P < O.5 
Q 

w THERMAL POWER 
where = EIRT THERMAL POWER 

FL (Es) is the exposure dependent F, limit for rod E and 
Q Q 

is defined in.,Figure 3.2-4 for Exxon.Nuclear Co. fuel and in Figure 3.2-5 

for Westinghouse fuel. E• is the maximum pellet exposure in rod 

L. K(Z) is the function obtained from Figure 3.2-3 for Westinghouse 

fuel and Figure 3.2-2 for Exxon Nuclear Co. fuel. FQ Is defined as 

the FQ(Z,L) with the smallest margin or the greatest excess of the limit.  

APPLICABILITY: MODE I 

ACTION: 

With FQ exceeding its limit: 

a. Comply with either of the following ACTIONS: 

1. ReduceTHERMAL POWER at least 1% for each 1% FQ exceeds 

the limit within 15 minutes and similarly reduce 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% FQ exceeds the limit. The Overpower AT Trip 

Setpoint reduction shall be performed with the reactor in at I 
least HOT STANDBY.

Amendment No. 74D.C. Cook Unit 1 3/4 2-5



POWER cISrRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION (Continued)

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

b. rdentify and correct the cause of the out of limit concition 
prior to increasing THERMAL POWER; THERMAL POWER may then be 
increased provided FQ is demonstrated through incore mapping 
to be within its limit.  

SURVEILLANCE REQUIREMENTS 

4.2.2.1. The provisions of Specification 4.0.4 are not applicable.  

4.2.2.2 FQ(ZL) 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% cf RATED 
THERMAL POWER.  

.1 

b. Increasing the measured FQ(ZL) component of the power 

distribution map by 3M to account for manufaczuring to'erances 
and further increasing the value by 5% to account for 

measurement uncertainties. This product is defined as •m(Z).  

c. Satisfying the following relationships at the time of :he target 
flux determination.

Westinghouse Fuel Exxon Nuclear Co. Fuel

~~L2 I (Z) 
Ix (Z V(Z) 

p K [-llz3Is(Z
3/4 2-6
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L 

L P I F (Z;'> 

M Q.

K(Z) V U7 P >0.5 

P mO.5FM(Z) <
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POWER cISFRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION (Continued) 

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

b. Identify and correct the cause of the out of limit concition 
prior to Increasing THERMAL POWER; THERMAL POWER may then be 

increased provided FQ is demonstrated through incore mapping 

to be within its limit.  

SURVEILLANCE REQUIREMENTS 

4.2.2.1 The provisions of Specification 4.0.4 are not applicable.  

4.2.2.2 FQ(ZZ) 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, cf RATED 
THERMAL POWER.  

b. Increasing the measured FQ(Zz)'component of the power 

distribution map by 3% to account for manufacturing to-erances 
and further increasing the value by 5% to account for 

measurement uncertainties. This product is defined as .  

c. Satisfying the following relationships at the time of :he target 

flux determination.  

Westinohouse Fuel Exxon Nuclear Co. Fuel 

L 

¢M. KLZI (Z) ( Z) (Z) 
F (Z) Z) V(z) >0.5 

.. k i-i Aenen No. 7 
F'-(Z) < [-az) M~Z 2 2.Z]~ P £a5 

Q P Zý ~V(Z) I Z VZ 

D C 7-COa0k ~initi Amend~ent No. 74
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POWER DISrRIBUTION LIMITS 

SURVEILLANCE REQUIREMENTS (Continued)

where

r Z) = FQ(Z, ) at z for which

FQ(Z, ) 
T(Ed) 

FL(Z) = FLCEl) 

Fo(Z, ) 
T(E2. )

is a maximum 

at z for which 

is a maximum

~(Z) and F(Z) are functions of core height, Z, and 
Q Q Fo(Z,1) 

correspond at each Z to the rod Z for which F Z ) 

maximum at that Z 

V(Z) is a cycle dependent.function and is p-rovided in-the Peaking Factor 
Limit Report. K(Z) is defined in Figure 3.2-2 for Exxon Nuclear Company 
fuei"and in Figure 3.2-3 for Westinghouse fuel. T(Ed) is defined in 

-Figures 3.2-4 and 3.2-5. E (Z) is an uncertainty factor to account 
p 

for the reduction in the FL (E ) curve due to accumulation of 

exposure prior to the next flux map.

Westinghouse Fuel 

E p(Z) = 1.0" 

Ep(Z) 1.0 

E p(Z) = 1.0

Exxon Nuclear Co. Fuel

Ep(Z) = 1.0 

E (Z) = 1.0 + [.0040 x F'Q(Z)] 
p Q 

E (Z) = 1.0 + [.0093 x FM-(Z)) 
pQ

0 < E < 17.62 

17.62 < E2 < 34.5 

34.5 < E < 42.2

Amendment No. 74
D.C. Cook Unit 1

v, .ý

3/4 2-7



POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued) 

d. Measuring FQ(ZL) in conjunction with a target flux 

difference and target band determination., according to the 
following schedule: 

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, 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.  

e. With successsive measurements indicating an increase in max over 

Z of [7('- with exposure, either of the following additional 

actions shall be taken: 

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

4.2.2.2.c, or 

2. Fn-(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 max over Z 

of Fý(Z 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 target axial 
flux difference.

Amendment No. 743/4. 2-8D.C. Cook Unit 1



POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

2. Comply with the requirements of Specification 3.2.2 for 

FQ(Zt) exceeding its limit by the maximum percent 

calculated with the following expressions with V(Z) 
corresponding to the target band and P > 0.5:

max. over Z .,of

max. over Z of

M 
FQ(Z) x V(Z) x Ep(Z)

Q FL (EL) x 

P

11 x

[K(Z)]

F x(Z') x V(Z) x E p(Z) 

I;.17 x LK(Z)] 
P

Exxon 
100 Nuclear Co 

Fuel 

WESTINGHOUSE 
FUEL

-1 x 100

L i 
The limits specified in 4.2.Z.2.c and 4.2.2.f above 

applicable in the following core plane regions:
are not

1. Lower core region 0 to 10% inclusive.  

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

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

requirements of Specification 4.2.2.2, an overall measured 

FQ(ZL) sKall 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.

Amindment No. 74
D.C. Cook Unit 1
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POWER DISTRIBUTIOi-6IMITS

INUCLEAR ENTHALPY HOT CHANNEL FACTOR - FN 
F .

LIMITING CONDITION FOR OPERATION

3.2.3 FN shall be limited by the following relationships:

FN H 1.49 [I + 0.3 (1-P)] (for Westin, 
AH 

and FN, 1.45 [1 + 0.2 (1-P)] (for Exxon 

where P is the fraction of RATED THERMAL POWER 

APPLICABILITY: MODE 1 

ACTION: 

With FNAH exceeding its limit: Ii

ghouse fuel) 

Nuclear Co. fuel)

a. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER 
within 2 hours and reduce the Power Range Neutron Flux-High Trip 
Setpoints to < 55% of RATED THERMAL POWER within the next 4 hours, 

b. Demonstrate through in-core mapping that FN is-within its 
AH 

limit within 24 hours after exceeding the limit or reduce THERMAL 
POWER to less than 5% of RATED THERMAL POWER within the next 2 
hours, and 

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

to increasing THERMAL POWER; subsequent POWER OPERATION may 

proceed, provided that FN is demonstrated through in-core 

mapping to be within its limit at a nominal 50% of RATED THERMAL 
POWER prior to exceeding this THERMAL POWER, at a nominal 75% of 
RATED THERMAL POWER prior to exceedingthis THERMAL power and 
within 24 hours after attaining 95% or greater RATED THERMAL POWER.

D.C. Cook Unit 1 3/4 2-12 . Amendment No.74 I



h

POWER DISTRIbUTION LIMITS 

SURVEILLANCE REQUIREMENTS

4.2.3.1 FN shall be determined to be within its limit by using 
AH 

the movable incore detectors to obtain a power distribution map: 

a. Prior to operation above 75% of RATED-THFRMAL PCWER after each 

fuel loading, and 

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

c. ihe provisions of Specification 4.0.4 are not applicable.

3/4 2-13
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POWER DISTRIBUTION LIMITS

QUADRANT POWER TILT RATIO 

LIMITING CONDITION FOR OPERATION 

3.2.4 THE QUADRANT POWER TILT RATIO shall not exceed 1.02 

APPLICABILITY: MODE 1 ABOVE 50% OF RATED THERMAL POWER* 

ACTION: 

a. With the QUADRANT POWER TILT RATIO determined to exceed 1.02 but 

< 1.09: 

1. Within 2 hours: 

a) Either reduce the QUADRANT POWER TILT RATIO to within its 

limit, or 

b) Reduce THERM.1AL POWER at least 3% from RATED THERMAL POWER for 

each 1% of indicated QUADRANT POWER TILT RATIO in excess of 

1.0 and similarly reduce the Power Range Neutron Flux-High 
Trip Setpoints within the next 4 hours.  

2. Verify that the QUADRANT POWER TILT RATIO is within its limit 

within 24 hours after exceeding the limit or reduce THERMAL POWER 
to less than 50% of RATED THERMAL POWER within the next 2 hours 

and reduce the Power Range Neutron Flux-High Trip setpoints to 
< 55% of RATED THERMAL POWER within the next 4 hours.  

3. Identify and correct the cause of the out of limit condition prior 

to increasing THERMAL POWER; subsequent POWER OPERATION above SO% 

of RATED THERMAL POWER may proceed provided that the Qt'ADRANT 
POWER TILT RATIO is verified within its limit at least once per 

hour until verified acceptable at 95% or greater RATED THEERMAL 
POWER.  

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

misalignment of either a shutdown or control rod: 

1. Reduce THERMAL POWER at least 3% from RATED THERF.VAL POWER for each 

1% of indicated QUADRANT POWER TILT RATIO in excess of 1.0, within 
30 minutes.  

2. Verify that the QUADRANT POWER TILT RATIO is within its limit 

within 2 hours after exceeding the limit or 

*See Special Test Exception 3.10.2

A7endment No. 74
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POWER OtST7,IUTTON 

LIMIT•IG CONOITION FOR OPERATION (Continued) 

reduce TH•--JAL POWER to less than SO' of RATED T•-AE L 
PCWER within the next 2 hours and reduce the Power Ranga 
Neutron rFux-High trip Setpoints to < Sr` af RATED 
THERMAL POWER wi thi n the. next 4 hours.  

3. Tdentify and correct the cause of the out cf limit con
dition prior to increasing THE-MAL PCW-R; subsequent PCWER 
OPERATION above 501. of RATED THE.MAAL POWER may prtcaed 
provided that the QUADRANT POWER TIL1 RATLC is verified 
within its limit at least once per hour until verified 
acce.ptabie eat 951 or grveatar RATED ThERMAL POWER.  

C. With the QUADRANT POWEIR TILT RATIO determined tz exceed 1 .0O 
due tz causes other than the misalignment of either a shut
down or czntrol rmd: 

1. Reducz. THERMAL POWER tz less than SO% of PAT"7 1THErMAL 
POWER. within Z hours and r-educe the Power ?Rnge Neutron 
Flux-High Trip Set;oints to -c 5's of RATE-D Th7ERMAL Pd•.R 
within the next 4- hours.  

Z. identify 2nd cor,= ch -,': of thýe cut'c -f limit con
dition prior tz Incrazsing T.ERMAL POWER; subsequenn: PCE..  
OV=RATION above 500. of RATED ThMEMAL POWER may proceed 
provided that the QUACRANT PCWER TILT RATL is verifia.d 
within its limit at least. once per nour un:ii verifTed at 
9501 or greater RAED ThERMAL POWER.  

SUR-VEILLANCE REOUI.RE4TS 

4.Z.4 The QUADRANT POWER TILT RATIO shaTl be determined to bt within tlie 

Iimit, above S0% of RATED THERMAL POWER by: 

a. CaTculetinq the ra:to at least once per 7 4ays when the alarm 
is OPEcRABLE.  

b. aIculating the ratio at least once per lZ hours during st-ady 
stn-a operation when the. alarm is Inoperable.  

c. Using the movable inczr- detectors to determine t-hae CUAZPANT 
POWER TILT RATIO at least once per 12 hours when one Power 
Rance Channel is inoperable and ThERJMAL POWET is > 7i pero-nt rf 
RATED THERIIAL. rCE.R.

0. C. COOK - UNIT 1 AA-.ndmnt No. 743/ 2-15



POWER DISTRIBUTION LIMITS

DNB PARAMETERS 

LIMITING CONDITION FOR OPERATION 

3.2.5 The following DNB related parameters shall be maintained within 
the limits shown on Table 3.2-1: 

a. Reactor Coolant System Tavg.  

b. Pressurizer Pressure 

c. Reactor Coolant System Total Flow Rate 

APPLICABILITY: MODE 1 

ACTION: 

With any of the above parameters exceeding its limit, restore the para

meter to within its limit within 2 hours or reduce THERMAL POWER to less 

than 5 percent of RATED THERMAL POWER within the next 4 hours.

SURVEILLANCE REOUIRE?'IENTS

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

within their limits at least once per 12 hours.  

4.2.5.2 The Reactor Coolant System total flow rate shall be determined 

to be within its limit by measurement at least once per monzh.  

3/4 2-16

0. C. COOK-UNIT 1

I

SURVEILLANCE REOUIREMENTS

Amendment NO'. 74



TABLE 3.2-1 

DNB PARAMETERS

PARAMETER

Reactor Coolant System T 

Pressurizer Pressure 

Reactor Coolant System 
Total Flow Rate

4 Loops In Operation 
at RATED THERMAL POWER 

avg I. 570,5"F 

> 2220 ps1a* 

> 1.386 x 108 lbs/hr

LIMITS

4 Loops In Operation 
at DESIGN THIERMAL POWER 

5. 579.a'F 

> 2220 psia* 

> 1.386 x 108 lbs/hr

3 Loops in Operation 
at RATED THERMAL POWER 

<1570,5,'F 

> 2220 psia* 

>0.9917 x 108 lbs/hr

*Limit not applicable during either a TIIERM4AL POWER ramp increase in excess of 5 percent RATED THER14AAb POWER 
per minute or a THERMAL POWER step increase in excess of 10 percent RATED THERMAL POWER.



POWER DISTRIBUTION LIMITS

AXIAL POWER DISTRIBUTION 

LIMITING CONDITION FOR OPERATION

3.2.6 The axial'power distribution shall be limited by 
relationship:

Westinghouse Fuel 

[ ) [1.971 rK(Z)1 
F(] = (-•) (PL)( 1.03)(1 + aj)(1.O7)Fp 

Exxon Nuclear Co. Fuel 

r2.04i rK(Z)1 
[F j()]S: (R---)(pL)(.O033(l + ej)(1.O7)Fp 

where: 

a. F.(Z) is the normalized axial power 

j at core elevation Z.

the following

distribution from thimble

b. PL is the fraction of RATED THERMAL POWER.

c. K(Z) is the function obtained for a 
from Figure 3.2-2 for Exxon Nuclear 
3.2-3 for Westinghouse fuel.

given core height location 
Comoany fuel and from Figure

d. R., for thimble j, is determined from at leas- n=6 in-core 

flux maps covering the full configuration of permissible rod 

patterns at 100% or APL (ýhichever Is less) of RATED THERMAL 
POWER in accordance with:

- I
n 

i=l

where: 

Meas 
Fi L /T(Et) 

F= FIj(Z)MaX 

Rij and its associated oi may be calculated on a full core 

or a limiting fuel batch basis as defined on page B 3/4 3-3 of 

basis.
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POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION (Continued) 

e. 'Meas is the limiting total peaking factor in flux 
Qi! 

map i. The limiting total peaking factor is that factor with 

least margin to the FQ(Ez) curve defined in Figure 3.2-4 
for Exxon Nuclear Company fuel and in Figure 3.2-5 forI 
Westinghouse fuel.  

For Exxon Nuclear Company fuel, T(EI) is the ratio of the 

exposure dependent FL(E) to 2.04 and is defined in Figure 3.2-4.  

T(EL) is equal to 1.0 for fuel suoolied by Westinghouse 
Electric Corporation as given in Figure 3.2-5.  

f. [Fij(Z)]Max is the maximum value of the normalized axial 

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

•Meas 

densification allowance of 'F.a 
FQiz 

0. is the standard deviation associated with thimble j, 
3 

expressed as a fraction or percentage of Rj, and is derived 

from n flux maos from the relationship below, or 0.02, (2%) 
wnichever is greater.  

n~. 2z~~-~] 1/2 
a.: 

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 mcvable 

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 
p 

reduction in the F (E curve due to an accumulation of 

exposure prior to the next flux map. The following F factor 

shall apply: 

D.C. Cook Unit 1 Amendment No. 74
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POWER DISTRIBUTION LIMITS 

LIMITING CONDITION FOR OPERATIoN (Conitlnued)

Westinghouse Fuel ENC Fuel

F = 1.0 P 
F = 1.0 + [.0015 x W] 
P F = 1.0 + [0.0033 x W] 
P

0 < E <_ 17.62 

17.62 < EL < 34.5 

34.5 < E < 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 map.  

APPLICABILITY: Mode 1 above the minimum percent of RATED THERMAL POWER 

indicated by the relationships.*

APL = min over Z of
1.97 x K(Z) 

FQ(ZL) x V(Z) x 100 1% Westinghouse 
Fuel

L 
F0 (Ez)x K(Z) 

APL = min over Z of FQ(,)L) x V(Z) x E (Z) 
Q( p

x 100 %
Exxon Nuclear Co.  
Fuel

where FQ(Zz) is the measured FQ(Z,L), 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 given in the Peaking 
Factor Limit Report. The above limit is not applicable in the following 
core plane regions.

1.  
2.

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

"*The APOMS may be out of service when surveillance for determining power 

distribution maps is being performed.

Amendment No. 74

F 1.0 
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F = 1.0 
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F =1.0 
p

I
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POWER DISTRIBUTION LIMITS 

LIMITING CONDITION FOR OPERATION (Continued) 

ACTION: 

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

reduce THERMAL POWER 1 percent for every percent by which the 
Fj(Z) factor exceeds its limit within 15 minutes and within 

the next 2 hours either reduce the Fj(Z) factor to within its 

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

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

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

Amendment No. 74
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POWER DISTRIBUTICN LIMITS

SURVEILLANCE REQU IRDIENTS 

.4.2.6.1 F.(Z) shall be determined to be within its limit by: 

a. Either using the APOMS to monitor the thimbles required per 

Specification 3.3.3.6 at the following frequencies.  

1. At least once per.8 hours, and 

2. I=nediately and at intervals of 10, 30, 60, 90, 120, 240 

and 480 minutes following: 

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

b) Movement of control bank "D" more than an accumulated 

total of 5 steps. ii any one direction.  

b. Or using the movable incore detectors at the following fre

quencies when the APOMS is inoperable: 

1. At least once per 8 hours, and 

2; At intervals of 30, 60, 90, 120, 240 and 480 ninutes 
following: 

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

bi Movement of control bank "0" more than an accumulated 
total of 5 steps in any one directicn.  

4.2.6.2 When the movable incore detectors are used to monitor F.(Z), at 

least 2 thimbles shall be monitored and an F.(Z) accuracy equiviient to 

that obtained frcm the APOMS shall be maintaqned.  

D. C. COOK - UNIT I Amendment 11o. 74
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3/4.3 INSTRUMýMTATION

3/4.3.1 REACTOR TRIP SYSTEM INSTRUMENTATION 

LIMITING CONDITION FOR OPERATION 

3.3.1.1 As a minimum, the reactor trip system instrumentation channels 
and interlocks of Table 3.3-1 shall be OPERABLE with RESPONSE TIMES as 
shown in Table 3.3-2.  

APPLICABILITY: As shown in Table 3.3-1.  

ACTION: 

As shown in Table 3.3-1.  

SURVEILLANCE REQUIREMENTS 

4.3.1.1.1 Each reactor trip system instrumentation channel shall be 
demonstrated OPERABLE by the performance of the CHANNEL CHECK, CHANNEL 
CALIBRATION and CHANNEL FUNCTIONAL TEST operations during the modes and 
at the frequencies shown in Table 4.3-1.  

4.3.1.1.2 The logic for the interlocks shall be demonstrated OPERABLE 
prior to each reactor startup unless performed during the preceding 92 
days. The total interlock function shall be demonstrated OPERABLE at 
least once per 18 months during CHANNEL CALIBRATION testing of each 
channel affected by interlock operation.  

4.3.1.1.3 The REACTOR TRIP SYSTEM RESPONSE TIME of each reactor trip 
function shall be demonstrated to be within its limit at least once per 
18 months. Each test shall include at least one logic train such that 
both logic trains are tested at least once per 36 months and one channel 
per function such that all channels are tested at least once every N 
times 18 months where N is the total number of redundant channels in a 
specific reactor trip function as shown in the "Total No. of Channels" 
column of Table 3.3-1.
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TABLE 3.3-1 

REACTOR TRIP SYSTEM INSTRUMENTATION

C) 
C) 0 

-I 

L4 

I.-

--j

TOTAL NO.  
OF CIIANNELS 

2 

4 

4 

4 

2 

2 
2

FUNCTIONAL UNIT 

1. Manual Reactor Trip 

2. Power Range, Neutron Flux 

3. Power Range, Neutron Flux 
1119h1 Positive Rate 

4. Power Range, Neutron Flux, 
High Negative Rate 

5. Intermediate Itange, NeutrQn Flux 

6. Source Range, Neutron Flux 
A. Startup 
B. Shutdown 

7. Overtemperature AT 
four Loop Operation 
Three Loop Operation

CHANNELS 
TO TRIP 

I 

2 

2 

2

MINIMUM 
CHANNELS 
OPERABLE 

2 

3 

3.  

3

I

1 
0

2 
1 

3 
3

2 
1**

APPLICABLE 
MODES 

1. 2 and * 

1. 2 

1. 2 

1. 2 

1. 2 and * 

2"#and * 
3. 4 and 5 

1, 2 
1. 2

4 
4

ACTION 

12 

23# 
2 # 

2 #

4 
5

69 
9

CL 

(D

I

I



TABLE 3.3-1 (Continued)

I REACTOR TRIP SYSTEM INSTRUMENTATION

FUNCTIONAL UNIT 

8. Overpower AT 
Four Loop Operation 
Three Loop Operation 

9. Pressurizer Pressure-Low 

10. Pressurizer Pressure--Iligh 

11. Pressurizer Water Level--Hligh 

12. Loss of Flow - Single Loop 
(Above P-8) 

13. Loss of Flow - Two Loops 
(Above P-7 and below P-8)

TOTAL NO., 
OF CHANNELS 

4 

4 

4

4 

3

3/loop 

3 /1oop

CHANNELS 
TO TRIP 

2 
1** 

2

2 

2

2/loop in 
any oper
ating loop 

2/loop in 
two oper
ating loops

MINIMUM 
CHANNELS 
OPERABLE 

3 

3 

3

3 

2

2/loop in 
each oper
ating loop 

2/loop 
each oper
ating loop

APPLICABLE 
MODES 

1, 2 

1, 2 

1, 2

1, 2 

1, 2

1 

1

c2 

z 
8-I 
-4

L4 

L.

ACTION

. (
60 
9 

6#/

m 
D 

m z 
-4 

0



C) 0 
0 

o 
z 

*-4

FUNCIIONAL UNIT 

14. Steam Generator Water 
Level--Low-Low 

15. Steam/Feedwater Flow 
Mismatch and Low Steam 
Generator Water Level

U)

TABLE 3.3-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION

TOTAL NO.  
OF CHANNELS

3/loop

2/loop-level 
and 

2/loop-flow 
mismatch In 
same loop

CHANNELS 
TO TRIP 

2/loop in 
any oper
ating loops 

I/loop-level 
coincident 

with 
1/loop-flow 
mismatch in 
same loop

MINIMUM 
CIIANNELS 
OPERABLE 

2/loop in 
each oper
ating lool

I/loop-level 
and 

2/loop-flow 
mismatch or 
2/loop-level 

and 
1/loop-flow 
mismatch

APPLICABLE 
MODES 

1, 2

1, 2

16. Undervoltage-Reactor Coolant 
Pumps 

17. Underfrequency-Reactor Coolant 
Pumps 

18. Turbine Trip 
A. Low Fluid Oil Pressure 
0. Turbine Stop Valve Closure 

19. SafeLy Injection Input 
frum ESF

ACTION

(

4/1/bus 

4-1/bus

2 

2

3 
4 

2

3 

3

2 
4 

2

1 

1 

12 
4 

1

K

'I

1. 2 I

I|



TABLE 3.3-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION

FUNCTIONAL UNIT 

20. Reactor Coolant Pump Breaker 
Position Trip 
A. Above P-8 
B. Above P-7

TOTAL NO.  
OF CHANNELS 

1/breaker 
I/breaker

CHANNELS 
TO TRIP 

1 
2

MINIMUM 
CHANNELS 
OPERABLE 

1/breaker 
1/breaker 
per oper
ating lool

APPLICABLE 
MODES

1 1

21. Reactor Trip Breakers 

22. Automatic Trip Logic

0 

CD 

-I

ACTION

(JJ 

(�J 

U,

2 

2

10 11

1 

1

2 

2

1, 2* 

1. 2*

1 

1



TABLE 3.3-1 (Continued)

TABLE NOTATION 

*With the reactor trip system breakers in the closed position and 
the control rod drive system capable of rod withdrawal.  

**The channel(s) associated with the protective functions derived 
from the out of service Reactor Coolant Loop shall be placed in 
the tripped condition.  

#The provisions of Specification 3.0.4 are not applicable.  

##High voltage to detector may be de-energized above P-6.  

ACTION STATEMENTS

ACTION 1

ACTION 2 -

With the number of channels OPERABLE one less than 
required by the Minimum Channels OPERABLE requirement, 
be in HOT STANDBY within 6 hours; however, one channel 
may be bypassed for up to 2 hours for surveill-ance 
testing per Specification 4.3.1.1.1.  

With the number of OPERABLE channels one less than the 
Total Number of Channels, STARTUP and/or POWER OPERATION 
may proceed provided the following conditions are 
satisfied.

a. The inoperable channel is placed in 
tripped condition within 1 hour.  

b. The Minimum Channels OPERABLE requirement is met: 
however, the inoperable channel may be bypassed for up 
to 2 hours for surveillance testing per Specification 
4.3.1.1.1.  

c. Either, THERMAL POWER is restricted to 4 75% of RATED 
THERMAL POWER and the Power Range, Neutron Flux trip 
setpoint is reduced to : 85% of RATED THERMAL POWER 
within 4 hours; or, the QUADRANT POWER TILT RATIO is 
monitored at least once per 12 hours per Specification 
4.2.4.c.

ACTION 3 - With the 
required 
and with

number of channels OPERABLE one less than 
by the Minimum Channels OPERABLE requirement 
the THERMAL POWER level:

D. C. COOK - UNIT I 3/4 3-6 Amendment No. 74



TABLE 3.3-1 (Continued) 

a. Below P-6, restore the inoperable channel to OPERABLE 

status prior to-ibcreasirhg THERMAL POWER above the P-6 
Setpoint.  

b. Above P-6 but below 5% of RATED THERMAL POWER, restore 

the inoperable channel to OPERABLE status prior to 
increasing THERMAL POWER above 5% of RATED THERMAL 
POWER.  

c. Above 5% of RATED THERMAL POWER, POWER OPERATION may 
continue.

ACTION 4 - With the number of channels OPERABLE one less than 
required by the Minimum Channels'OPERABLE requirement 
and with the the THERMAL POWER level:

a. Below P-6, restore the inoperable channel to OPERABLE 
status prior to increasing THERMAL POWER above the P-6 
Setpoint.  

b. Above P-6, operation may continue.  

ACTION 5 - With the number of channels OPERABLE one less than 
required by the Minimum Channels OPERABLE requirement, 
verify compliance with the SHUTDOWN MARGIN requirements 
of Specification 3.1.1.1 or 3.1.1.2, as applicable, 
within I hour and at least once per 12 hours thereafter.  

ACTION 6 - With the number of OPERABLE channels one less than the 
Total Number of Channels, STARTUP and/or POWER OPERATION 
may proceed provided the following conditions are 
satisfied: 

a. The inoperable channel is placed in the tripped 
condition within 1 hour.  

b. The Minimum Channels OPERABLE requirement is met; 
however, the inoperable channel may be bypassed for up 
to 2 hours for surveillance testing of the other 
channels per Specification 4.3.1.1.1.

ACTION 7 - With the number of OPERABLE channels one less than the 
Total Number of Channels, STARTUP and/or POWER OPERATION 
may proceed until performance of the next required 
CHANNEL FUNCTIONAL TEST provided the inoperable channel 
is placed in the tripped condition within 1 hour.

D. C. COOK - UNIT I Amendment No. 743/4 3-7



r�-.
TABLE 3.3-1 (Continued)

ACTION 8 - With the number of OPERABLE channels one less than the Total 
Numbers of Channels and with the THERMAL POWER level above 
P-7, place the inoperable channel in the tripped condition 
within 1 hour; operation may continue until performance of 
the next required CHANNEL FUNCTIONAL TEST.

ACTION 9 - With a channel associated with an operating loop inoperable, 
restore the inoperable channel to OPERABLE status within 2 
hours or be in HOT STANDBY within the next 6 hours; however, one channel associated with an operating loop may be bypassed for up to 2 hours for surveillance testing per Specification 4.3.1.1.1.

ACTION 10 

ACTION 11 

ACTION 12 -

With one channel inoperable, restore the inoperable 
to OPERABLE status within 2 hours or reduce THERMAL 
below P-8 within the next 2 hours. Operation below 
continue pursuant to ACTION 11.

channel 
POWER to 
P-8 may

With less than the Minimum Number of Channels OPERABLE, 
operation may continue provided the inoperable channel 
is placed in the tripped condition within 1 hour.  

With the number of channels OPERABLE one less than required by the Minimum Channels OPERABLE requirement, restore the 
inoperable channel to OPERABLE-status within 48 hours or be in HOT STANDBY within the next 6 hours and/or open the reactor trip breakers.  

REACTOR TRIP SYSTEM INTERLOCKS

DES IGNATION 

P-6

CONDITION AND SETPOINT 

With 2 of 2 Intermediate Range- 1 Neutron Flux Channels < 6 x t0 
amps.

FUNCTION 

P-6 prevents or defeats 
the manUal block of 
source range reactor 
trip.
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3/i 10 S PEC !.AL 1tEST E:~:

SPUTDC'I1.fl MýA.Rý?.  

LIMtITTIC0f,0DITT.0n FOP OPERATI0II 

3.10.1 the SHUTD0OWN M.ARGIN requirement of Specification 3.1 may be 
suspended for measurement of control rod worth and shutdown margin 
provided the reac-ivitv equivalent to at least the hichest estimated 
control rod worth is available for trip insertion from OPERABLE control 
rod(s).  

APP. CA SOILiTY: MODE 2.  

ACTION: 

a. With the reactor critical (K... > 1.0) and with less than the above 
reactivity equivalent availaol6 for trip insertion, immediately 
iinitiate and continue boration at > 10 gpm of 20,000 ppm boric acid 
solution or its equivalent until the SHUT0DOWN MARGIN required by 
Specification 3.1.1.1 is restored.  

b. With the reactor subcritical (K,_. < 1.0) by less than the above 
reactivity equivalent, immediat•lS' initiata and continue boration at 
> 10 .pm of 20,000 ppm boric acid solution or its equivalent unt-il 
The S{UTD0WN MARGIN required by Specification 3.1.1.1 is restored.  

S URVIE7hIN.CT L. C- UT R Z-1 E•NITS' 

4.10.1.1 The position of each full length rod either partially or fully 
withdrawn shall be determined at least once per 2 hours.  

4.10.1.2 Each full length rod not fully Inserted shall be demonstrated 
OPERABLE by verifying its rod drop time to be < 2.4 seconds within 
24 hours prior to reducing the SHUTI7DOWvN MARGIN to less than the limits 
of Specification 3.1.1.1.

D. C. COOK-UNIT I /4 1-
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2.1 SAFETY LIMITS 

BASES 

2.1.1 REACTOR CORE 

The restrictions of this safety limit prevent overheating of the fuel 

and possible cladding perforation, which would result in the release of 

fission prcducts to the reactor coolant. Overheating of the fuel cladding 

is prevented by restricting fuel operation to within the nucleate boiling 

regime, where the heat transfer coefficient is large and the cladding 
surface temperature is slightly above the coolant saturation temperature.  

Operation above the upper boundary of the nucleate boiling regime 

could result in excessive cladding temperatures, because of the onset of 

departure from nucleate boiling (ONB) and the resultant sharp reduction in 

the heat transfer coefficient. DNB is not a directly measurable parameter 
during operation and therefore, THERMAL POWER and Reactor Coolant Tempera

ture and Pressure have been related to DNB. This relation has been 
developed to predict the DNB flux and the location of DNB for axially 
uniform and non-uniform heat flux distributions. The local ONB heat flux 

ratio, DNBR, defined as the ratio of the heat flux that would cause DNB at 

a particular core location to the local heat flux, is indicative of the 
margin to DNB.  

The DNB design basis is as follows: there must be at least a 95 
percent orobability with 95 percent confidence that DNB will not occur when 

the minimum DNBR is at the design DNBR limit.  

In meeting this design basis, uncertainties in plant operating para
meters, nuclear and thermal parameters, and fuel fabrication parameters are 

consicered statistically, such that there is at least a 95 percent confi
dence that the minimum DNBR for the limiting rod is greater than or equal 
to the applicable design DNBR limit for each fuel type (as defined below).  
For 4 loop operation, the improved thermal design procedure is used. The 
uncertainties in the plant parameters are used to determine the plant DNBR 
uncertainty. This ONBR uncertainty, combined with the correlation DNBR 
limit (as defined below), establishes a design DNBR limit value, which must 

be met in plant safety analyses, using values of input parameters without 
uncertainties. For 3 loop operation, a conservative set of uncertainties 
are used in the safety analyses.  

The table below indicates the relationship between the correlation 
limit DNBR, design limit DNBR, and the safety analysis limit ONBR values 
used for this design.

Amendment No. 74B 2-1D.C. Cook Unit 1



2.1 SAFETY LIMITS 

BASES

4 Loop Operation 3 Loop Operation

(WRB-1 Correlation) (W-3 Correlation) (W-3 Correlation)

Westinghouse Fuel 
(15x15 OFA) 

Typical Thimble

Exxon 
Nuclear Co. Fuel 

(15x15) W and ENC Fuels

Typical Thimble Typical Thimble

Correlation Limit 
Design Limit DNBR 
Safety Analysis Limit 

DNBR

1.17 
1.32 

1.69

1.17 
1.31 

1.69

1.30 
1.58 

1.58

1.30 
1.50 

1.50

1.30 
1.30 

1.30

The curves of Figures 2.1-1 and 2.1-2 show the loci of points of 
THERMAL POWER, Reactor Coolant System pressure and average temcerature for 
qhich the minimum DNBR is no less than the applicable desian DN,-R limit, or 
Lhe average entnalpy at the vessel exit is equal to the enthaipy of 
saturated liauid.

Amendment No. 74
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SAFETY LIMITS 

BASES 

N 

The curves are based on an enthalpy hot channel factor FAH, of 1.49 for 

Westinghouse fuel and an FAH of 1.45 for Exxon Nuclear Co. fuel and a 

reference cosine axial power shape with a peak of 1.55. An allowance is 

included for an increase in FH at reduced power, based on the 

expressions: 
H = 1.49 [I + 0.3 (1-P)] (for Westinghouse fuel) 

and F = 1.45 [1 + 0.2 (1-P)] (for Exxon Nuclear Co. fuel) 
AH 

where P is the fraction of RATED THERMAL POWER 

Note, do not include a 4% uncertainty value, since this measurement 
-uncertainty has been included in the design DNBR limit values, which are 
listed in the bases for Section 2.1.1.  

Although the N-loop operation curves are calculated for operation at 

DESIGN THERMAL POWER, F"N values for RATED THERMAL POWER are 
AH 

reported here in order to be consistent with Section 3.2.3. The 

NAH values of Section 3.2.3 are limited by the LOCA analyses wnich 

were performed at RATED THERMAL POWER.  

These limiting heat flux conditions are higner than those calculated 
for the range of all control rods fully withdrawn to the maximum allowable 

control rod insertion, assuming the axial power imbalance is within the 

limits of the f, (AI) function of the Overtemperature trip. When the 

axial oower imbalance is not within the tolerance, the axial power imbal

ance effect on the Overtemperature AT trips will reduce the setnoints to 

provide protection consistent with the core safety limits.  

2.1.2 REACTOR COOLANT SYSTEM PRESSURE 

The restriction of this Safety Limit protects the integrity of the 

Reactor Coolant System from overpressurization and thereby prevents the 

release of radionuclides contained in the reactor coolant from reaching the 
containment atmosphere.  

0.C Cook Unit I B 2-2 Amenoment No. 74



SAFETY LIMITS 

BASES 

The reactor pressure vessel and pressurizer are designed to 
Section III of the ASME Code for Nuclear Power Plant, which permits a 
maximum transient pressure of 110% (2735 psig) of design pressure. The 
Reactor Coolant System piping, valves and fittings, are designed to 
ANSI 8 31.1 1967 Edition, which permits a maximum transient pressure of 
120% (2985 psig) of component design pressure. The Safety Limit of 2735 
psig is therefore consistent with the design criteria and associated code 
requi rements.  

The entire Reactor Coolant System is hydrotested at 3107 psig, 125% of 

design pressure, to demonstrate integrity prior to initial operation.

.Aendment No. 74B 2-2(a)
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2.2 LIMITINGs-AFETY SYSTEM SETTINGS 

BASES 

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 trip set less conservative than its Trip Setpoint but 

within its specified Allowable Value 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 

protective instrumentation channels and provides manual reactor trip 

capability.  

Power Range, Neutron Flux 

The Power Range, Neutron Flux channel high setpoint provides reactor 

core protection against reactivity excursions which are too rapid to be 

protected by temperature and pressure protective circuitry. The low set 

point provides redundant protection in the power range for a power 

excursion beginning from low power. The trip associated with the low 

setpoint may be manually bypassed when P-1O is active (two of the four 

power range channels indicate a power level of above approximately 9 

percent of RATED THERMAL POWER) and is automatically reinstated when 

P-1O becomes inactive (three of the four channels indicate a power 

level below approximately 9 percent of RATED THERMAL POWER).  

Power Range, Neutron Flux, High Rates 

The Power Range Positive Rate trip provides protection against 

rapid flux increases which are characteristic of rod ejection events 

from any power level. Specifically, this trip complements the Power 

Range Neutron Flux High and Low trips to ensure that the criteria are 

met for rod ejection from partial power.

D. C. COOK - UNIT 1 B 2-3



SAFETY LIMITS 

BASES 

The Power Range Negative Rate Trip provides protection for control rod 
drop accidents. At high power, a rod drop accident could cause local flux 
peaking which could cause an unconservative local ONBR to exist. The Power 
Range Negative Rate Trip will prevent this from occurring by tripping the 
reactor. No credit is taken for operation of the Power Range Negative Rate 
Trip for those control rod drop accidents for which the DNBR's will be 
greater than the applicable design limit DNBR value for each fuel type.  

Intermediate and Source Rance, Nuclear Flux 

The Intermediate and Source Range, Nuclear Flux trips provide reactor 
core protection during reactor startup. These trips provide redundant 
protection to the low setpoint trip of the Power Range, Neutron Flux 
channels. The Source Range Channels will initiate a reactor trip at about 

10O+ counts per second, unless manually blocked when P-6 becomes activ,.  
The Intermediate Range Channels will initiate a reactor trip at a current 
level proportional to approximately 25 percent of RATED THERMAL POWER 
unless, manually blocked when P-1O becomes active. No credit was taken for 
operation of the trips associated with either the Intermediate or-Source 
Range Channels in the accident analyses; however, their functional capabil
ity at the specified trip settings is required by this specification to 
enhance the overall reliability of the Reactor Protection System.  

Overtemoerature AT 

The Overtemoerature AT trip provides core protection to prevent ONB 
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 the High and Low Pres
sure reactor trips. This setpoint includes corrections for changes in 
density and heat capacity of water with temperature and dynamic compensa
tion for piping delays from the core to the loop temperature detectors.  
With normal axial power distribution, this reactor trip limit is always 
below the core safety limit as shown in Figure 2.1-1. If axial peaks are 
greater than design, as indicated by the difference between too and bot-om 
power range nuclear detectors, the reactor trip is automatically reduced 
according to 'he notations in Table 2.2-1.  

n r, r( Ie . I An..endment No. 74
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LIMITING SAFETY SYSTEM SETTINGS 

BASES 

Operation with a reactor coolant loop out of service below the 4 

loop P-8 set point does not require reactor protection system set point 

modification because the P-8 set point and associated trip will prevent 

DNB during 3 loop operation exclusive of the Overtemperature AT set 

point. Three loop operation above the 4 loop P-8 set point is permis

sible after resetting the KI, K2 and K3 inputs to the Overtemperature 

AT channels and raising the P-8 set point to its 3 loop value. In 

this mode of operation, the P-8 interlock and trip functions as a High 

Neutron Flux trip at the reduced power level.  

Overpower AT 

The Overpower AT reactor trip provides assurance of fuel integrity, 

e.g., no melting, under all possible overpower conditions, limits the 

required range for Overtemperature AT protection, and provides a backup 

to the High Neutron Flux trip. The setpoint includes corrections for 

axial power distribution, changes in density and heat capacity of water 

with temperature, and dynamic compensation for piping delays from the 

core to the loop temperature detectors. No credit was taken for opera

tion of this trip in the accident analyses; however, its functional 

capability at the specified trip setting is required by this specifica

tion to enhance the overall reliability of the Reactor Protection System.  

Pressurizer Pressure 

The Pressurizer High and Low Pressure trips are provided to limit 

the pressure range in which reactor operation is permitted. The High 

Pressure trip is backed up by the pressurizer code safety valves for 

RCS overpressure protection, and is therefore set lower than the set 

pressure for these valves (2485 psig). The Low Pressure trip provides 

protection by tripping the reactor in the event of a loss of reactor 

coolant pressure.  

Pressurizer Water Level 

The Pressurizer High Water Level trip ensures protection against 

Reactor Coolant System overpressurization by limiting the water level 

to a volume sufficient to retain a steam bubble and prevent water relief
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SAFETY LIMITS 

BASES 

through the pressurizer safety valves. No credit was taken for operation 
of this trip in the accident analyses; however, its functional capability 
at the specified trip setting is required by this specification to enhance 
the overall reliability of the Reactor Protection System.  

Loss of Flow 

The Loss of Flow trips provide core protection to prevent DNB in the 
event of a loss of one or more reactor coolant pumps.  

Above 11 percent of RATED THERMAL POWER, an automatic reactor trip 
will occur if the flow in any two loops drops below 90% of nominal full 
loop flow. Above 51% (P-8) of RATED THERMAL POWER, automatic reactor trip 
will occur if the flow in any single loop drops below 90% of nominal full 
loop flow. This latter trip will prevent the minimum value of the ONBR 
from going below the applicable safety analysis design limit ONBR value for 
each fuel type, (as listed in the bases fo- Section 2.1.1) during normal 
operational transients and anticipated transients when 3 looos are in 
operation and the Overtemperature AT trip setpoint is adjusted to the 
value specified for all loops in operation. With the Overtemperature AT 
trip setpoint adjusted to the value specified for 3 loop operation, the P-8 
trip at 76% RATED THERMAL POWER will prevent the minimum value of the DNBR 
from going below the applicable safety analysis design limit DNBR value for 
each fuel type, (as listed in the bases for Section 2.1.1) curing normal 
operational transients and anticipated transients when 3 loops are in 
operation.  

Steam Generator Water Level 

The Steam Generator Water Level Low-Low trip provides core protection 
by preventing operation with the steam generator water level below the 
minimum volume required for adequate heat removal capacity. The specified 
setpoint provides allowance that there will be sufficient water inventory 
in the steam generators at the time of trip, to allow for starting delays 
of the auxiliary feedwater system.  

Steam/Feedwater Flow Mismatch and Low Steam Generator Water Level 

The Steam/Feedwater Flow Mismatch in coincidence with a Steam 
Generator Low Water Level trip is not used in the transient and accident 
analyses, but is included in Table 2.2-1 to ensure the functional capa
bility of the specified trip settings and thereby enhance the overall 
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3/4.1 REACTIVITY CONTROL SYSTEMS 

BA.SES 

3/4.1.1 BORATTON CONTROL 

3/4.1.1.1 and 3/4.1.1.2 SHUTDOWN MARGIN 

A sufficient SHUTDOWN MARGIN ensures that 1) the reactor can be made 
subcrltical from all operating conditions, 2) the reactivity t-ansients 
associated with postulated accident conditions are controllable within 
acceptable limits, and 3) the reactor will be maintained sufficiently 
subcritical to preclude inadvertent criticality in the shutdcwn condition.  

SXUTD-i N MARGIN recuirements. vary throughout core life as a function 
of fuel depletion, RCS boron concentration, and RCS T . The most 
restric-ive condition occurs at EOL, with T at no Md operating 
temperature, and is associated with a post .ueyd stzam line break accident 
and resulting uncontrolled RCS cooldown. In the analysis of -his accident, 
a minirum SHUTDOWN MARGIN of 1.60%k/k is initially required to cont-ol 
the reactivity transient. Accoraingly, the SHUl'DWN MARGIN re-quir•emnt 
is based upon this limiting condition and is consistent with ,:FSAR accident 
analysis assumptions. With T <350*F, the reactivity transients 
resulting from a postulated s',am line break cooldown are minimal and 
a 11 ak/k shutdown margin provides adequate protection.  

3/4.1.1.3 BOROU DILUTION 

A minimtsm flow rate of at least 3000 GPM provides adequate mixing, 
prevents stratification and ensures that reactivity ch.anges will be 
gradual during boron concentration reductions in the Reactor Coolant 
System. A flow rate of at least 3000 GPM will circulate an equivalent 
Reactor Coolant System volume of 12,612 + 100 cubic feet in aoroximately 
30 minutes. The reactivity change rate associated with boron reductions 
will therefore be within the capability for operator recognition and 
control.  

3/4.1.1.4 MODERATOR Ti-iPEERATURE COEFFTCI1{T (MiT) 

the limitations on MTC are provided to ensure that the assumptions 
used in the accident and transient analyses remain valid through each 
fuel cycle. The surveillance requirement for rneasurement of --he MTC 
at the beginning, and near the end of each fuel cycle is adec..uate 
to confirm the MTC value since this coefficient changes slowly due

Amendment No. 740. C. COOK-UNIT 1 B 3/4, 1-1



3/4.1 REACTIVITY CONTROL SYSTEMS 

BASES 

3/4.1.1.4 MODERATOR TEMPERATURE COEFFICIENT (MTC) (Continued) 

principally to the reduction in RCS boron concentration associated with 

fuel burnup. The confirmation that the measured and appropriately 

compensated MTC value is within the allowable tolerance of the predicted 

value provides additional assurances that the coefficient will be 

maintained within its limits during intervals between measurement.  

3/4.1.1.5 MINIMUM TEMPERATURE FOR CRITICALITY 

This specification ensures that the reactor will not be made critical 

with the Reactor Coolant System average temperature less than 541'F.  

This limitation is required to ensure 1) the moderator temperature 

coefficient is within its analyzed temperature range, 2) the protective 

instrumentation is within its normal operating range, and 3) Tavg is 
above the P-12 interlock setpoint.  

3/4.1.2 BORATION SYSTEMS 

The boron injection system ensures that negative reactivity control 

is available during each mode of facility operation. The components 

required to perform this function include 1) borated water sources, 

2) charging pumps, 3) separate flow paths, 4) boric acid transfer pumps, 

5) associated heat tracing systems, and 6) an emergency power supply 

from OPERABLE diesel generators.  

With the RCS averag6 temperature above 200'F, a minimum of two 

separate and redundant boron injection systems are provided to ensure 

single functional capability in the event an assumed failure renders one 

of the systems inoperable. Allowable out-of-service periods ensure that 

minor component repair or corrective action may be completed without 

undue risk to overall facility safety from injection system failures 

during the repair period.  

The boration capability of either system is sufficient to provide a 

SHUTDOWN MARGIN from all operating conditions of 1.0% Ak/k after xenon 

decay and cooldown to 200°F. The maximum boration capability requirement 

occurs at EOL from full power equilibrium xenon conditions and requires 

5106 gallons of 20,100 ppm borated water from the boric acid storage 

tanks or 52,622 gallons of 1950 ppm borated water from the refueling 

water storage tank.
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POWER DISTRIBUTION LIMITS

BASES 

3/4.2.2 and 3/4.2.3 HEAT FLUX AND NUCLEAR ENTHALPY HOT CHANNEL FACTORS 

FQ(Z) and F N 

The limits on heat flux and nuclear enthalpy hot channel factors 
ensure that 1) the design limits on peak local power density and minimum 
DNBR are not exceeded and 2) in the event'of a LOCA, the peak fuel clad 
temperature will not exceed the 2200'F ECCS acceptance criteria limit.  

Each of these hot channel factors are measurable, but will normally 
only be determined periodically, as specified in Specifications 4.2.2 and 
4.2.3. This periodic surveillance is sufficient to insure that the hot 
channel factor limits are maintained provided: 

a. Control rods in a single group move together with no individual 
rod insertion differing by more than + 12 steps from the group 
demand position.  

b. Control rod groups are sequenced with overlapping groups as 
described in Specification 3.1.3.5.  

c. The control rod insertion limits of Specifications 3.1.3.4"and 
3.1.3.5 are maintained.  

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

The relaxation in FH as a function of THERMAL POWER allows 

changes in the radial power shape for-all permissible rod insertion limits.  N 
F N will be maintained within its limits, provided conditions (a) 
AH 

through (d) above are maintained.  

When an FQ measurement is taken, both experimental error and manu

facturing tolerance must be allowed for. 5% is the appropriate allowance 
for a full core map taken with the incore detector flux mapping system, and 
3% is the appropriate allowance for manufacturing tolerance.  

N 

When FAH is measured, experimental error must be allowed for, 

and 4,% is the appropriate allowance for a full core map taken with the 
incore detection system. This 4% measurement uncertainty has been included 
in the design DNBR limit value. The specified limit for FN also contains 

AH 
an additional 4% allowance for uncertainties. The total allowance is based 
on the following considerations:
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POWER DISTRIBUTION LIMITS

BASES 

a. abnormal perturbations in the radial power shape, such as from rod 

misalignment, affect F N more directly than FQ, 

b. although rod movement has a direct influence upon limiting FQ to 

within its limit, such control is not readily available to limit 

, and 
AN, 

c. errors in prediction for control power shape detected during 
startup physics tests can be compensated for in FQ, by r'estric

ting axial flux distributions. This compensation for FAH 

is less readily available.  

A burnup dependent FQ is specified as a result of the ECOS evalua

tion, in accordance with 10 CFR Part 50 Appendix K and to meet the accep
tance criteria of 10 CFR 50.46. The basis for this dependence is given in 
document XN-76-51, Supplements 1, 2, 3, and 4 for Exxon fuels and the 
exemption granted by the Commission on May 18, 1978 for Westinghouse fuel.  

3/4.2.4 QUADRANT POWER TILT RATIO 

The quadrant power tilt ratio limit assures that the radial power 
distribution satisfies the design values used in the power :aoability 
analysis. Radial power distribution measurements are made during startup 
testing and periodically during power operation.  

The limit of 1.02, at which corrective action is required, provides DNB 
and linear heat generation rate protection with x-y plane power tilts. A 
limiting tilt of 1.025 can be tolerated before the margin for uncertainty in 
FQ is depleted. The limit of 1.02 was selected to provide an allowance 

for the uncertainty associated with the indicated power tilt.  

The two hour time allowance for operation with a tilt condition greater 
than 1.02, but less than 1.09, is provided to allow identification and 
correction of a dropped or misaligned rod. In the event such action does 
not correct the tilt, the margin for uncertainty on FQ is reinstated by 
reducing the power by 3 percent for each percent of tilt in excess of 1.0.  

B 3/4 2-5
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POWER DISTRIBUTION LIMITS

BASES

3/4.2.5 DNB PARAMETERS

The limits on the DNS related parameters assure that each of the para
meters 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 
to be adequate to maintain the applicable design limit DNBR values for each 
fuel type (which are listed in the bases for Section 2.1.1) throughout each 
analyzed transient.  

The 12 hour periodic surveillance of these parameters through instru
ment readout is sufficient to ensure that the parameters are restored 
within their limits following load changes and other expected transient 
operation. The monthly periodic RCS elbow tap flow measurement is adequate 
to detect flow degradation and to ensure the correlation of the flow 
indication channels with measured flow, as determined at the beginning of 
each cycle using a power balance around the steam generators, such-that the 
indicated percent flow will provide sufficient verification of flow rate on 
a 12 hour basis. Measurement uncertainties have been accounted for in 
determining the DNB parameters limit values.  

3/4.2.6 AXIAL POWER DISTRIBUTION 

The limit on axial power distribution ensures that F will be con
Q.  

trolled and monitored on a more exact basis through use of the APDMS when 
operating above APL of RATED THERMAL POWER. This additional limitation on 
FQ is necessary, in order to provide assurance that peak clad tempera

tures will remain below the ECCS acceptance criteria limit of 2200IF in the 
event of a LOCA.

The unit may operate with fuel assemblies supplied by 
Nuclear Company and by Westinghouse Electric Corporation.  

has been specified for each of these two fuel types.

the Exxon 
An FQ limit
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INSTRUMENTATION 

BASES 

3/4.3.3.6 AXIAL POWER DISTRIBUTION MONITORING SYSTEM (APOMS) 

The OPERABILITY of the APOMS ensures that sufficient capability is 
available for the measurement of the neutron flux-spatial distribution 
within the reactor core. This capability is required to 1) monitor the 
core flux patterns that are representative of the power peaking factor 
tin the limiting fuel rod. The limiting fuel rod is the fuel rod that 
ihas the least margin to the exposure dependent Fn limit curve, and 2) 
limit the core average axial power profile such •hat the total power 
peaking factor F in the limiting fuel rod is maintained within accept
able limits.  

R. factors are used to determine the APOMS setpoint limits 
[F (Z)5S. On a full core basis the R and a. factors are calculated 
in accordance with the equations on Plges 3/4 2-18 and 3/4 2-19.  

However, near BOC, thimbles not in the region of fuel which contains 
the limiting total- peaking factor, F-., may not follow the axial power 
distribution of the hot rod. This situation will manifest itself in the 
form of large aC for thimbles not in the same region as the total peak 
r, In this ituation, lr the rod with the limiting total peaking 

-6ýr were to move from one fuel recion to another, the neutron flux in 
the thimble with the s-mallest a. would not necessarily folicw the axial 
power distribution of the power in the new limiting rod.  

In order to cope with this difficulty, it is permissible to calculate 
as many a 's and R.'s for each thimble as there are fuel types or 
regions iA the cor . Each T. and a. for a thimble j is to be calculated 
from the equations on Pages 1/4 2-1 and 3/4 2-19 with the following 
exception.- For each'. and aj for thimble j, a different Fn,, and T(E) 
shall be used. Tne dif 'Rt 's and R 's for thimble j s•Ti be calcu
lated substituting for Qj ana T(E) th4 values pertaining to the limiting 
peak relative power from each fuel region. Obviously for one of these 
calculations the limiting peak relative power from one region will be 
the core limiting total peaking factor.  

If this option is chosen, the ai set to use for APOMS thimble selec
tion and the R. set to use for the calculation of [Fq(Z)J)S shall be the 
set obtained using the limiting peak relative power Trom the sam-e fuel 
type as the FQiz from the most recent incore flux map.
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3/4.4 REACTOR COOLANT SYSTEM 

BASES 

3/4.4.1 REACTOR COOLANT LOOPS 

The plant is designed to operate with all reactor coolant loops in 

operation, and maintain ONBR above the applicable design limit DNBR value 

during all normal operations and anticipated transients. With rie reactor 

coolant loop not in operation, THERMAL POWER is restricted to < 51 percent 

of RATED THERIAL POWER, until the Overtemperature AT trip is reset.  

Either action ensures that the ONBR will be maintained above the applicable I 
design limit ONBR values for each fuel type. A loss of flow in two loops 
will cause a reactor trip if operating above P-7 (11 percent of RATED 

THERMAL PCWER) while a loss of flow in one loop will cause a reactor trip 

if operating above P-8 (51 percent of RATED THERMAL POWER).  

A single reactor coolant loop provides sufficient heat removal capa

bility for removing core decay heat while in HOT STANDBY; however, single 

f-ailure considerations require placing an RHR loop into operation in the 
shutdown cooling mode if component repairs and/or corrective cannot be made 

within the allowable out-of-service time.  

The restrictions on starting a Reactor Coolant Pump below P-7 with one 

or--more-RCS -cId leas iess than or equal to 188*F are provided zo prevent 

RCS pressure transients, caused by energy additions from the secondary 
system, which could exceed the limits of Appendix G to 10 CFR Part 50. The 

RCS will be protected against overpressure transients and will not exceed 

the limits of Appendix G by either (1) restricting the water volume in the 

pressurizer and thereby providing a volume for the primary coolant to 

expand into or (2) by restricting starting of the RCPs to when tne second

ary water temperature of each steam generator is less than 501F above each 
of the RCS cold leg temperatures.  

3/4.4.2 and 3/4.4.3 SAFETY VALVES 

The pressurizer code safety valves operate to prevent the RCS from 

being pressurized above its Safety Limit of 2735 psig. Each safety valve 

is designed to relieve 420,000 lbs per hour of saturated steam at the valve 

setpoint. The relief capacity of a single safety valve is adequate to 

relieve any over-pressure conditions which could occur during shutdown. In 

the event that no safety valves are OPERABLE, an operating RHR loop, con

nected to the RCS, provides overpressure relief capability and will prevent 
RCS overpressurization.
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o- UNITED STATES 
N--,LEAR REGULATORY COMMISSION_ 

WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NO. 74 TO FACILITY OPERATING LICENSE NO. DPR-58 

INDIANA AND MICHIGAN ELECTRIC COMPANY 

DONALD C. COOK NUCLEAR PLANT UNIT NO. 1 

DOCKET NO. 50-315 

A. INTRODUCTION 

By letter dated May 11, 1983, the Indiana and Michigan Electric Company 

(the licensee) submitted an application for the Donald C. Cook Nuclear 

Plant, Unit No. 1 reload for Cycle 8. The reload will include the first 

fuel batch fabricated by Westinghouse (W) of the 15X15 optimized fuel 

assembly design and the first use in the Donald C. Cook Nuclear Plant of 

the W Wet Annular Burnable Absorber (WABA) burnable poison rods. The 

reload fuel will have an enrichment up to 4.0 weight percent U 235 

and may achieve extended burnup in future cycles to 39,000 MWD/MTU 

(average region discharge). The application has also defined a new term 

"design basis power level" of 3411 MWt at which a number of accidents 

and transients have been analyzed. However, no request has been made to 

increase the approved power level for operation and some of the more 

significant evaluations, i.e., large break loss of coolant accident 

(LOCA), have not been submitted at this higher power level.  

The approved maximum power level for the Donald C. Cook Nuclear Plant, 

Unit No. 1 remains at 3250 Mwt.  

On June 22, 1983, the NRC issued a "Monthly Notice: Amendments to 

Operating Licenses Involving No Significant Hazards Considerations; 

Duquesne Light Company et al." with the Office of the Federal Register 

for publication. That notice recognized the proposed core reload for 

Cycle 8 and the related changes to the Technical Specifications. In 

8310110335 830920 
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a related licensing action, on May 4, 1983, the NRC issued Amendments 

73 and 55 to Facility Operating License Nos. DPR-58 and DPR-74 for the 

Donald C. Cook Nuclear Plant, Unit Nos. 1 and 2, respectively. Those 

amendments revised the Technical Specification to permit storage of the 

W fuel with a uranium enrichment of less than or equal to 4.00 weight 

percent U-235.  

Subsequent to the May 11, 1983 letter by the licensee, a number of 

supplements to the original proposal have been received and were 

used in the evaluation of the W fuel for Cycle 8 operation. The 

evaluation section includes a list of references to these supplements 

as well as other information used in the evaluation.  

B. EVALUATION 

1. Introduction: 

By letter dated May 11, 1983, the Indiana and Michigan Electric Company 

(the licensee) made application to amend the Technical Specifications of 

the Donald C. Cook Nuclear Plant, Unit No. 1, in order to reload and 

operate the plant for Cycle 8. In support of the application, attach

ments A through G were appended to the letter. The Core Performance 

Branch has reviewed the application and prepared the following evaluation.  

For Cycle 8 the licensee is switching fuel vendors from EXXON (ENC) to 

Westinghouse who performed the analyses for this reload. In addition, 

in anticipation of an application for a power increase from the currently 

licensed 3250 MWt to 3411 MWt, all analyses were performed at the 

higher power with the exception of the LOCA analysis.
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2. Fuel Mechanical Design 

The D. C. Cook, Unit 1, Cycle 8 reload core will consist of 80 Westing

house 15x15 optimized fuel assemblies (OFAs) and 113 Exxon Nuclear (ENC) 

15x15 fuel assemblies. Although the Westinghouse 15x15 OFA fuel is a 

new design, it is very similar to the Westinghouse 15x15 standard low 

parasitic (LOPAR) fuel design, which previously operated in Cook Unit 1 

and has substantial commercial operating experience. The major change 

introduced by the 15x15 OFA design is the use of five intermediate 

Zircaloy grids replacing five intermediate Inconel grids in the LOPAR 

fuel. The Zircaloy grids have thicker and wider straps than the Inconel 

grids in order to closely match the Inconel grid strength. Furthermore, 

the 15x15 OFA Zircaloy grid design is similar to the Westinghouse 17x17 

OFA grid design, which was decribed in WCAP-9500-A (Ref. 1), which has 

been reviewed and approved by the NRC.  

In performing our review of the 15x15 OFA fuel for Cook, Unit 1, we 

asked the licensee to verify that the design criteria and evaluation 

methods used for 17x17 OFA in WCAP-9500-A were also used for Cook's 

15x15 OFA. The licensee verified that both criteria and methods were 

exactly the same (Ref. 2). The balance of our review thus focused on 

those plant-specific issues identified in the SER for WCAP-9500-A in

sofar as they are applicable to Cook, Unit 1, Cycle 8. Our evaluation 

of those issues follows.  

2.1 Cladding Collapse 

The licensee uses an approved method described in WCAP-8377 (Ref. 3) 

to analyze cladding collapse. The result for Cook, Unit 1 shows that 

no cladding collapse is expected up to 40,000 EFPH (in excess of 50,000
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MWd/MTU peak-rod average burnup) for the new Westinghouse fuel design.  

The ENC fuel remains bounded by the previously accepted analysis. We 

conclude, therefore, that no cladding collapse is expected during Cycle 

8 operation.  

2.2 Rod Bowing 

The rod bow magnitude for the Westinghouse OFA fuel was calculated with 

an approved method described in WCAP-8691, Revision 1 (Ref. 4). The 

rod bow magnitude for the ENC fuel was calculated in an earlier Cook, 

Unit 1 reload safety analysis and found to be acceptable by the NRC staff.  

Penalties associated with these adequately calculated bow magnitudes are 

discussed in Section 4.0 of this evaluation.  

2.3 Fuel Thermal Conditions 

The D. C. Cook, Unit 1, Cycle 8 reload submittal (Ref. 5) is based, in 

part, upon fuel thermal analyses generated with a revised (Ref. 6) 

version of a previously approved Westinghouse code called PAD (Ref. 7).  

The single revision to the PAD code is currently under staff review.  

A request for additional information was issued (Ref. 8) and responses 

(Ref. 9) have been obtained from the fuel vendor (Westinghouse).  

Due to unexpected computational difficulties, the responses obtained 

from Westinghouse have not shown that certain analytical assumptions 

(e.g., worst time in life) continue to be met with the revised version 

of PAD. Pending resolution of this problem, and to avoid impacting the 

Cycle 8 reload schedule, the licensee'submitted an addendum (Ref. 10) 

to the Cycle 8 reload report which (partially) reverts back to the 

previously approved version of PAD. The reanalysis results in a 

slightly lower LOCA Fq limit of 1.97, compared to an Fq of 2.00 using 

the revised thermal safety model (Ref. 6). The lower Fq limit and its 

associated K(Z) envelope have been incorporated into the revised Technical 

Specifications for D. C. Cook, Unit 1.
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The revised Fq limit is based on an updated large break LOCA analysis 

described in Attachment C to Reference 10. The worst break was 

reanalyzed (at 3250 MWt) using previously approved methods, including 

the approved version of PAD. Results show that the D. C. Cook, Unit 1 

emergency core cooling system will meet the acceptance criteria in 10 

CFR 50.46 for Cycle 8 conditions. We find this result, and the manner 

in which it was obtained, acceptable. The manner in which the revised 

Fq limit and associated K(Z) envelope have been incorporated into the 

plant Technical Specifications has also been examined (see Section 3.0 

of this SER) and found acceptable.  

Other non-LOCA analyses in the Cycle 8 submittal continue to rely on 

the unapproved version of PAD. However, Westinghouse has performed 

(Ref. 10) an evaluation to determine if the use of the revised PAD model 

impacts other core operating limits. The initial fuel conditions used 

in non-LOCA transients were re-examined and it was found that the 

revised PAD code has only a slight impact on the safety analysis. In 

all cases, the appropriate design bases are still met. The small break 

LOCA ECCS analysis was not reanalyzed because the event is not limiting.  

In addition, cladding heatup occurs after core uncovery for this event 

and is not sensitive to changes in initial stored energy.  

We conclude that the methods used to determine fuel thermal conditions, 

including limited use of the unapproved, revised version of PAD, are 

acceptable in support of the D. C. Cook, Unit 1, Cycle 8 reload safety 

analysis and the resulting modifications to the plant Technical 

Specifications.
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2.4 Cladding Swelling and Rupture 

For large break loss-of-coolant accident analysis, the licensee used 

the approved 1981 large break ECCS evaluation model (Ref. 11), which 

includes an approved cladding swelling and rupture model. The use of 

this ECCS model obviates the need for supplemental ECCS calculations 

mentioned in the SER for WCAP-9500-A. We thus find that claddirg 

swelling and rupture have been adequately treated in the Cycle 8 

reload analysis.  

2.5 Seismic and LOCA Loads 

Three major fuel types have been recently analyzed for seismic-and

LOCA loads in Cook Unit 1. These fuel types are: (1) LOPAR (standard 

Westinghouse Inconel-grid 15x15 fuel, now completely discharged from 

Cook Unit 1), (2) ENC (Exxon Nuclear Zircaloy-grid 15x15 fuel that 

constitutes the entire Cycle-7 core), and (3) OFA (new Westinghouse 

15x15 Optimized Fuel Assemblies to be loaded in one region of the 

core for Cycle 8). Exxon Nuclear previously performed a seismic (only) 

loads analysis for a mixed-core configuration of LOPAR and ENC fuel; 

that analysis demonstrated that fuel rod and guide tube integrity and 

core coolable gemoetry would be maintained (Ref. 14). As part of 

the present reload safety analysis, Westinghouse performed a seismic

and-LOCA loads analysis for a mixed-core configuration of ENC and OFA 

fuel; that analysis demonstrated that fuel rods and guide tubes 

(thimbles) have ample margin (almost a factor of 2) even when seismic

and-LOCA loads were combined (Ref. 2). In the Westinghouse
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analysis, spacer grids had adequate margin to withstand seismic-and-LOCA 

loads separately, but grid deformation in core-peripheral fuel assemblies 

would be expected if seismic-and-LOCA loads were combined.  

Several circumstances are noteworthy. First, Cook Unit 1 is one of the 

plants covered by a Westinghouse Owners' Group analysis that shows that 

pipe cracks will leak before they break so that the large LOCA load will 

not be present (Ref. 15). In light of that analysis, Cook Unit 1 does 

not presently have an obligation to address LOCA loads in the conservative 

manner analyzed by Westinghouse. Second, Westinghouse has shown in other 

cases (Ref. 16) that grid deformation has small consequences even when 

it is assumed to occur (less than 20°F increase in LOCA peak cladding 

temperature). Third, both the Exxon Nuclear and Westinghouse analyses 

mentioned above involved assumptions about the competitor's fuel design 

since neither Westinghouse nor Exxon Nuclear possesses complete details 

of each other's fuel design.  

In light of the above circumstances and results -- particularly the large 

margin on the important guide tubes (thimbles) -- we conclude that all 

combinations of LOPAR, ENC, and OFA in Cook Unit 1 meet the appropriate 

mechanical loads requirements.  

2.6 Wet Annular Burnable Absorbers 

Cycle 8 will utilize a new burnable poison design, the Wet Annular Burnable 

Absorber (WABA), in 68 of the OFA's. The WABA rod design consists of 

annular pellets of aluminum oxide and boron carbide (A12 03 -B4C) burnable 

absorber material encapsulated within two concentric Zircaloy tubings.  

The reactor coolant flows inside the inner tubing and outside the outer 

tubing of the annular rod. The topical report describing the WABA design 

(Ref. 12) has been recently reviewed and approved (Ref. 13), and the 

utilization of WABA rods in D. C. Cook 1 would thus be automatically 

approved subject to certain conditions described in the NRC
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approval of the generic topical report (those conditions concern surveillance 

and the analysis of core bypass flow). The WABA surveillance is discussed in 

Section 2.7 and the analysis of core bypass flow is discussed in Section 4.0 

of this evaluation.  

2.7 Post-irradiation Surveillance 

As indicated in SRP*Section 4.2.1I.D.3, a post-irradiation fuel surveillance 

program should be established to detect anomalies or confirm expected fuel 

performance.  

The licensee states that a routine fuel inspection program will be imple

mented on the irradiated and discharged OFAs from the initial reload region 

(Ref. 2). The program involves visual examination on a representative 

sample of assemblies from the initial fuel region during each refueling 

until this fuel is discharged. Visual examination includes, but is not 

limited to, crud buildup, rod bowing, grid strap conditions, and missing 

parts. Additional fuel inspections would be performed if coolant activity 

or visual inspections indicate a need. We conclude that this satifies the 

fuel surveillance guidelines in the SRP 4.2.  

As for the WABAs, the licensee agrees to have a supplementary surveillance 

program as described in Reference 13 if D. C. Cook Unit 1 is the first or 

second lead plant to discharge the WABAs. We find this acceptable.  

2.8 Conclusion 

We have reviewed the fuel assembly mechanical design for Cook, Unit 1, 

Cycle 8. We conclude that the Cycle-8 fuel mechanical design, which 

includes the Westinghouse 15x15 Optimized Fuel Assemblies (OFAs) and 

the Wet Annular Burnable Absorbers (WABAs), is acceptable.

* SRP - Standard Review Plan
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3. Nuclear Design 

For this cycle,80 of the ENC assemblies will be replaced by 80 Westinghouse 

15x15 Optimized Fuel Assemblies (OFA). These assemblies are identical to 

the Westinghouse 15x15 LOPAR (low parasitic) assemblies except that five of 

the interior Inconel grids have been replaced by Zircaloy grids. The LOPAR 

assemblies have substantial operating experience in a-number of plants.  

The Westinghouse OFA assemblies are nearly identical from a neutronics point 

of view to the ENC assemblies which they replace.  

The nuclear design and analysis of the D. C. Cook core was performed with 

the Westinghouse Reload Safety Evaluation Methodology. This methodology 

has been previously employed for reload design in several reactors and we 

find its use acceptable for the present reload. The analyses were 

performed for a series of cycles which proceed from Cycle 8 to a core 

completely loaded with the Westinghouse OFA fuel. The neutronics para

meters used as input to the safety analyses were then chosen to bound 

the values obtained from this series. In addition the analyses were done 

at a power level of 3411 MWt except for the LOCA analysis as noted above.  

The licensee has included a listing of the neutronics parameters used in the 

safety analysis to provide bounding values against which cycle dependent 

parameters may be compared. We conclude that the nuclear design analysis 

is acceptable.  

4. Thermal-Hydraulic Evaluation 

The D. C. Cook Unit 1 Cycle 8 core consists of 80 Westinghouse 15x15 optimized 

fuel assemblies (OFA) and the 113 remaining Exxon 15x15 standard fuel assemblies.  

Sixty-eight (68) of the 80 OFA's employ the wet annular burnable absorber 

(WABA) poison rods. The OFA and standard fuel assemblies have been tested 

and the results show that they are hydraulically compatible with the pressure 

drops within 0.7 percent of each other.
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The thermal-hydraulic analysis of this mixed core was performed using the 

improved thermal design procedures (ITDP) and the THINC IV code. The 

WRB-1 and W-3 CHF*correlations were used for the Westinghouse OFA and the 

ENC fuel assemblies, respectively. The ITDP, THINC IV code, and both CHF 

correlations have previously been approved by the staff. However, there 

are areas requiring additional evaluation regarding this transitional mixed 

core configuration. These areas are addressed as follows: 

(a) The WRB-1 correlation was approved for the 17x17 OFA, and 17x17 and 

15x15 standard LOPAR fuel assemblies with DNBR limit of 1.17 for R-grid. No 

CHF test data is available for the 15x15 OFA and, therefore, the application 

of the WRB-1 correlation to the 15x15 OFA is of concern. In response to 

staff questions, the licensee provided W 14X14 OFA CHF test data and 

additional proprietary information regarding the design of the 15x15 OFA.  

The 15x15 OFA design is virtually identical to the 15x15 R-grid design. A 

scaling technique was used in the 15x15 OFA grid design to ensure that the 

DNB performance is not affected by the OFA grid. This scaling technique 

has also been used for the design of the 17x17 and 14x14 OFA grids. In 

order to evaluate the effect of the geometry change on the accuracy of the 

WRB-1 correlation, Westinghouse also performed a statistical analysis 

using the T-tests and F-tests for the 17x17 standard/OFA data and the 

14x14 standard/OFA data. The results show that the null hypothesis that the 

WRB-1 correlation predicts the DNB behavior of the OFA geometry with the 

same accuracy as the standard R-grid geometry can not be rejected at a 5% 

significance level. For the case where the F-test rejects the null 

hypothesis, the OFA data have an appreciably lower variance which is 

indicative of better correlation accuracy. Therefore, even though no 

15x15 OFA CHF data is available, the statistical analysis performed by 

Westinghouse has provided the basis for the applicability of the WRB-1 

correlation on the 15x15 OFA.  

(b) The use of ITDP for the analysis of a transitional mixed core has been 

previously reviewed by the staff and approved with a condition requiring a

* CHF - Critical Heat Flux
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penalty on DNBR to account for the uncertainty associated with the inter

bundle cross-flow in the mixed core.  

The licensee has performed an analysis to determine the required penalty 

factor in the same manner approved for the 17x17 OFA/LOPAR mixed core 

analysis. The result shows that a 5% penalty is required on the OFA for 

the Cycle 8 transitional core.  

(c) The Westinghouse WABA poison rod design is described in WCAP-10021, 

Revision 1 which has been approved by the NRC. In order to ensure no 

violation of the total core bypass flow limit, the total number of WABA 

rods in the core should be less than the upper limit established in 

Table 7.2 of WCAP-10021, Revision 1. Since only 68 OFA assemblies employ 

WABA with a total of 864 WABA rod for Cycle 8 core, the limit is not 

exceeded and is therfore of no concern.  

(d) The Cycle 8 projected maximum assembly burnup is 36,800 MWD/MTU for 

the ENC fuel. The staff audit calculation has determined that the maximum 

gap closure will be 40.4% for the ENC fuel by the end of Cycle 8. Therefore, 

no rod bow penalty is required for the ENC fuel because investigations have 

shown that gap closure of less than 50% has no measurable effect on DNB.  

(e) The core thermal-hydraulic analysis was performed by conservatively 

using 3411 MWt core power and 577.1°F average coolant temperature compared 

to the rated values of 3250 MWt and 567.8 0F, respectively for the typical 

and thimble cells using the ITDP. The safety analysis DNBR limit is 1.69 

for both typical and thimble cells. This safety limit is 28% higher than 

the design limit and the margin is more than enough to account for the rod 

bow penalty, the transitional mixed core penalty and any uncertainty 

associated with the application of WRB-1 on 15x15 OFA with DNBR limit of 

1.17. For the ENC fuel, the W-3 correlation with DNBR limit of 1.30 was 

used, and the design safety limits are 1.58 and 1.50 for the typical
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cell and thimble cell, respectively. We conclude that the thermal-hydraulic 

analysis is acceptable.  

5. Transient and Accident Analyses 

All of the non-LOCA transients and accidents except startup of an inactive 

loop were reanalyzed to include three major design changes: 

1. An increased power level of 3411 MWT 

2. Use of the Improved Thermal Design Procedure with both the WRB-1 and 

W-3 DNB correlations 

3. Increase of control rod scram time from 1.8 to 2.4 seconds. This 

change is necessitated by the reduction in ID of the thimbles in the 

OFA guide assemblies.  

In addition, fuel temperatures were based on the revised PAD code and a 5 

pcm/degree F MTC*at full power was used for heatup events. Standard 

Westinghouse codes and procedures were used for these analyses.  

All the transients and accidents and the LOCA were done using approved 

methods and acceptable initial conditions. The results presented were 

acceptable since they did not violate the DNBR limit nor did they exceed 

the maximum pressure and temperature limits.  

However, it is important to clarify that this SER approves the transient and 

accident analysis for operation of Cycle 8 only and in no way does it approve 

the plant to operate at the higher power level of 3411 MWt. If Cook 1 is 

planning to operate at the higher power level of 3411 an independent review 

of the LOCA and following transient accidents, is necessary.

* MTC - Moderator Temperature Coefficient
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1. malfunction of the CVCS 

2. loss of reactor coolant flow 

3. locked rotor event 

4. loss of external load 

5. loss of normal feedwater 

6. excessive heat removal due to feedwater system malfunction 

7. excessive load increase incident 

8. loss of all AC power to station auxiliaries 

9. rupture of a steam pipe 

The following transients and accidents have been reviewed at the higher 

power level and a detailed discussion is presented. These are: 

1. bank withdrawal at low power 

2. bank withdrawal at power 

3. rod cluster control assembly misalignments 

4. rod ejection accident 

5.1 Bank Withdrawal at Low Power (Startup Accident) 

The consequences of the insertion of reactivity at a rate of 75 pcm/second 

were calculated assuming a moderator temperature coefficient of 5 pcm/°F.  

This insertion rate is greater than that due to the withdrawal of the two 

sequential banks having the greatest combined worth at maximum speed (45 

inches/minute). The peak heat flux during the transient is less than 50 

percent of that at full power. We conclude that fuel thermal limits are 

not violated and that the analysis is acceptable.  

5.2 Bank Withdrawal at Power 

This event is analyzed at 100 percent, 60 percent, and 10 percent of full 

power. Minimum and maximum reactivity feedback effects are included as 

well as reactivity insertion rates up to values greater than that for the
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simultaneous withdrawal of the combination of the two control banks having 

the maximum combined worth at maximum speed. Trip occurs on high neutron 

flux for the high withdrawal rates and on the overtemperatureAT trip for 

the low withdrawal rates. The minimum DNBR is 1.8 at full power, 1.85 at 

60 percent power and 3.96 at 10 percent power. This meets the safety 

analysis limit of 1.69 for OFA and 1.58 for ENC fuel.  

Based on the fact that approved analysis procedures and methods are used 

and that the resulting minimum DNBR values meet the relevant safety limits, 

we conclude that the analysis of the rod withdrawal event at power is 

acceptable.  

5.3 Rod Cluster Control Assembly Misalignments 

This category includes statically misaligned rods, dropped rods and dropped 

rod banks. The methodology used is described in document NS-EPR-2595, 

"Dropped Rod Methodology for Negative Flux Rate Trip Plants" which has been 

reviewed and approved by the staff.  

Two static misalignment cases are analyzed - Bank D inserted with one 

rod fully withdrawn and one rod fully inserted with Bank D withdrawn. In 

the first case the calculation determines the amount by which Bank D may 

be inserted before fuel thermal limits are violated. The result is used 

in establishing the Technical Specification limits on Bank D insertion 

(other considerations usually determine these limits). The consequences 

of the single rod completely inserted while the rest of Bank D is with

drawn is analyzed by computing the resulting DNBR including the effect of 

the increased peaking factor. Fuel thermal limits are met for this case.  

Inspection of peaking factors obtained when a rod from another bank is on 

the bottom shows that the analyzed case is limiting.
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Most dropped rods or dropped banks will result in a negative flux rate trip 

at about 2.5 seconds. Since power is decreasing at this point no thermal 

limits are approached and the operator follows procedures for a reactor 

scram. For rods with insufficient worth to cause the triD two cases are 

analyzed - reactor in manual control and reactor in automatic control.  

In the first case the reactor reaches a new steady-state configuration at 

a power not higher than the initial power. This case is bounded by the 

case of a static rod completely inserted with the D bank withdrawn.  

In the second case the automatic controller will respond to the initial 

reduction in power by withdrawing rods which, in the limiting case, results 

in a power overshoot. In a typical case a 10 percent power overshoot 

occurs. The range of potential dropped rod cases has been investigated 

and in all cases thermal limits were not violated.  

On the basis that approved methods were used and the results do not show a 

violation of fuel thermal limits, we conclude that the analysis of the rod 

misoperation events is acceptable.  

5.4 Rod Ejection Accident 

This accident postulates the rupture of a control rod drive mechanism housing 

and the consequent rapid ejection of the control rod from the core. This 

event has been analyzed by standard Westinghouse methods which have been 

shown to be conservative with respect to the three-dimensional calculations.  

Four cases were analyzed-full power at beginning-and end-of-life and zero 

power at beginning-and end-of-life. Conservative values of ejected rod 

worth were used along with conservatively low values of delayed neutron 

fractions. The calculated maximum fuel enthalpy values ranged from 147 to 

186 calories per gram. These values meet the acceptance criterion for 

this quantity of 280 calories per gram as given in Regulatory Guide 1.77.  

Less than 10 percent of the hot pellet melts in the two full power cases.
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Less than 10 percent of the rods in the core experience departure from 

nucleate boiling during the event. No significant pressure surge occurs 

and the maximum pressure does not exceed that for emergency conditions as 

required by Regulatory Guide 1.77. We conclude that the analysis of the 

rod ejection event is acceptable.  

6. Technical Specification 

Changes have been proposed to the Cook Unit 1 Technical Specifications in 

order to account for the use of the Improved Thermal Design Procedure (ITDP), 

the analysis of non-LOCA events at 3411 MWt, and the introduction of 

Westinghouse OFA Fuel into the core. Each proposed change from Ref. 5 and 17 
is discussed below.  

Definition 1.27 

A new power term, DESIGN THERMAL POWER (3411 MWt) is introduced in order to 

take advantage of the fact that safety analyses were done at 3411 MWt. In 

particular, the OvertemperatureATand OverpowerATtrips have been 

recalculated for the increased power. The RATED THERMAL POWER, appearing in 

most specifications, is still 3250 MWt. We find this definition acceptable.  

Figure 2.1-1 

This figure provides the low points of the thermal power, RCS pressure and 

average temperature as reactor core safety limit for 4-loop operation to 

avoid violation of the design DNBR limit using the improved thermal design 

procedure. This figure is identical to Figure 3 of the Attachment C to 

AEP:NRC: 07450 in which the "fraction of design thermal power" is used in 

the abscissa and a conversion factor of (design thermal power/rated thermal 

power) is needed to convert the abscissa to "fraction of rated thermal 

power".
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Table 2.2-1 (Items 7 and 8) 

The algorithms for the OvertemperatureATand OverpowerATtrips have been 

altered to reflect the use of the ITDP, the use of two different DNB 

correlations (WRB-1 for the Westinghouse fuel and W-3 for the ENC fuel) 

and the analyses at 3411 MWt. On the basis that these algorithms have 

been constructed by the methods which have been successfully employed on 

other Westinghouse reactors, we find them to be acceptable.  

Bases for Specification 2.1.1 and 2.2.1 

These bases have been changed to reflect the fact that two different fuel 

types having different DNBR limits and values of FN are present in the 

core and that the ITDP is used. In addition, values of the design and 

safety analysis values of DNBR for the two correlations are given. These 

changes are acceptable.  

Specification 3/4.1.1.1 

This specification has been modified to change the required shutdown margin 

from 1.75% to 1.60% reactivity change. The new value is consistent with 

the new steamline break analysis and is acceptable.  

Specification 3/4.1.3.3 

The rod drop time in this specification has been increased to <2.4 seconds.  

The change is necessary to account for the smaller diameter of the guide 

tubes in the optimized fuel assemblies. Since the -safety analyses performed 

for D. C. Cook Unit 1 used the new value we find the proposed Technical 

Specification change acceptable.
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Figures 3.1.-1 and 3.1-2 

These figures show the rod group insertion limits for three-loop and four

loop operation respectively. Since these were obtained by using standard 

Westinghouse methodology we conclude that they are acceptable.  

Specification 3/4.2 

This specification has been expanded to include both Westinghouse OFA and 

Exxon (ENC) fuel. The format of this - the Fq (z) specification - has been 

retained from the current specification and the OFA fuel specification has 

been cast in the same format with appropriate curves for the various 

parameters. The peaking factor of 1.97 for the Westinghouse fuel is 

consistent with the Cycle 8 LOCA analysis and is acceptable.  

Specification 4/3.2.3 

The specification is revised-to include the FAH value for the Westinghouse 

Fuel. The limiting values reflect the use of the ITDP. This is acceptable.  

Specification 4/3.2.4 

The editorial changes made here for clarity are acceptable.  

Specification 4/3.2.6 

The changes in this specification consisted in adding the Westinghouse OFA 

specifications and inserting a reference to the peaking factor limit report 

which contains the V(z) function. These changes are acceptable under the 

condition that the peaking factor limit report is transmitted to NRC for 

review 60 days prior to the scheduled startup date for the new cycle.
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Table 3.3-1 

A footnote has been added to certain of the FUNCTIONAL UNITS in this 

table to indicate that the provisions of Specification 3.0.4, dealing 

with entry into another operational mode is not applicable. This is 

consistent with Westinghouse Standard Technical Specifications and is 

acceptable. An addition to Action Statement 1 permits the bypassing 

of one channel for up to 3 hours to permit surveillance. This time is 

required because of the increased complexity of the surveillance proce

dures and is acceptable. Other changes in the table are editorial in 

nature and are acceptable.  

Specification 4.10.1.2 

This specification has been altered to make it consistent with Speci

fication 3/4.1.3.3 (see above) and is acceptable.  

7. Radiological Consequences 

The licensee does not propose to increase the operating power level of 

the Unit 1 and does not propose to increase burnup for Cycle-8 beyond 

the 37,000 MWD/MTU batch average at discharge which we have previously 

considered and found acceptable generically. Therefore, the conclusions 

stemming from accident radiological analyses of record at 3250 MWt for 

fuel at 37,000 MWD/MTU (or the existing average burnup in Cook Unit 1, 

whichever is higher) are still valid. A complete radiological consequence 

analysis will be required for any proposed increase in the operating power 

level.
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8. Spent Fuel Pool Cooling 

The proposed reload involves fuel enriched to 4.00 weight percent U 235 

This will result in increased burnup and thus decay heat production in 

the spent fuel pool when the fuel is eventually removed from the core, 

i.e., at the end of Cycle 10. We have reviewed the licensee submittal 

from the standpoint of decay heat load and spent fuel pool cooling 

capability and conclude that the increased enrichment of the fuel 

produces a negligible addition to the total decay heat production profile.  

Thus we conclude that the existing spent fuel pool cooling system is 

capable of handling the increased heat load.  

9. Summary 

We have reviewed the information submitted on Cycle 8 reload for D. C.  

Cook Unit 1. We find the Cycle 8 operation acceptable for the fuel 

system mechanical design, nuclear design, thermal hydraulic, transients 

and accidents, the Technical Specification proposed, and radiological 

consequences. In addition, we find the enriched fuel to have insignifi

cant effect on the spent fuel pool cooling capability when the fuel is 

eventually discharged.  

However, as stated in Section 5, the transient and accident and LOCA 

design are acceptable for the Cycle 8 only and operation at the higher 

power level of 3411 MWt will require that additional review be performed 

independent of this evaluation.
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C. ENVIRONMENTAL CONSIDERATION 

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

effluent types or total amounts nor 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.  

D. CONCLUSION 

We have concluded, based on the consideration discussed above, that: 
(1) there is reasonable assurance that the health and safety of the 

public will not be endangered by operation in the proposed manner and 

(2) 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 20, 1983
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