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Chicago, Illinois 60690 OPA (Clare Miles) 

TBAbernathy Gentlemen: JRBuchanan 
ACRS (16) In response to your requests dated July 1, 1975 and December 21, 1975 and supplements thereto dated July 7, 1975, September 19, 1975, November 6, 1975, February 4, 1976, February 6, 1976, and M.arch 5, 1976, the Commission has issued the enclosed Amendment No. 25 to Facility Operating License No. DPR-29 for the Quad Cities Nuclear Power Station Unit 1.

This amendment 11) authorizes operation with additional 8 x 8 fuel assemiblies and (2) incorporates operating limits in the Technical Specifications for the facility based on an acceptable evaluation model that conforms with the requirements of Section 50.46 of 10 CFR Part 50.  

Copies of the related Safety Evaluation, the Negative Declaration, Environmental Impact Appraisal, and the Federal Register Notice are also 
enclosed.  
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Original igned h, 

.enn-is L. 'iemann, Chief 
Operating Reactors Branch 12 
Division of Operating Reactors
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Cbmmonwealth Edison Company
MAR 12 1976 

cc w/enclosures: 
Mr. Charles Whitmore 
President and Chairman 
Iowa-Illinois Gas and 

Electric Company 
206 East Second Avenue 
Davenport, Iowa 52801 

John W. Rowe, Esquire 
Isham, Lincoln & Beale 
Counselors at Law 
One First National Plaza 
Chicago, Illinois 60670 

Anthony Z. Roisman, Esquire 
Berlin, Roisman and Kessler 
1712 N Street, N. W.  
Washington, D. C. 20036 

Moline Public Library 
504 - 17th Street 
Moline, Illinois 61265 

Mr. Robert W. Watts, Chairman 
Rock Island County Board of 

Supervisors 
Rock Island Country Courthouse 
Rock Island, Illinois 61201 

cc w/enclosures and cy of CECo 
filings dtd. 7/7/75, 9/19/75, 
11/6/75, 12/23/75, 2/4&6/76 & 3/5/76: 

Mr. Leroy Stratton 
Bureau of Radiological Health 
Illinois Department of Public Health 
Springfield, Illinois 62706
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CONMIO.NWALT11 EICI SON CO.PA,-\Y 

AND 
IONA-ILLINOIS GAS AND ELECTRIC COMPANY 

DOCKET NO. 50-254 

QUJAD CITIES UNIT I 

MENDIEHNT TO FACILITY OPE.BTING LICE'NSi3 

Amendmient No. 25 
License No. DPP,-29 

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

A. The applications for amendment by the Commonwealth Edison Company 
(the licensee) dated July 1, 1975 and December 23, 1975 and 
supplemien-ts thereto dated July 7, 1975, September 19, 1975, 
November 6, 1975, February 4, 1976, February 6, 1976, and Mlarch 5, 
1976, compl with the standards and requirements of the Atomiic 
Energy Act of 1954, as amended (the Act), and the Commission's 
rules and regulations set forth in 10 CFR Chapter I; 

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

C. There is reasonable assurance (i) that the activities authorized 
by this amendment can be conducted without endangering the health 
and safety of the public, and (iH) that such activities will be 
conducted in compliance with the Comm-ission-s regulations-.  

D. The issuance of this amendment will not be inimical to the commo.n 
defense and security or to the health a 1d safety of the public; 

Th. The Negative Declaration and Environmental Im-pact A-Ppraisal are 
necessary and have been prepared in connection with tl•e issuance 
of this a.:mendjmnt.  

2. Accordinly, the license is amended by a change to the Technical 
Specifications as indicated in the attaclh,.emt to this license a-erdlent •m•! pararaphs "4.C and 3.D 1 Tacility License 7o, 7 P,-29 are 

anarended ,nd addeoi (respectively) to reai: as Fol].o-,ms:

SURNAME' "1 

DATE 
.. .. . . ..................... ...............  

Form AEC-318 (Rev. 9-33) AECM 0240 * I~ 8; GOVIKRNMENT PRINTING Ol'RiEICK toVA-*6- 1106
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S.C Restrictions 

";eyrond the point in the fuel cycle at which the react4vity 
reduction rate during a scram is less than that of Curve 9 
in Figure 1 of "Supplement B to Dresden Station Special 

meort 29," dated M.arch 29, 1974, operation of the reactor shall not exceed the core thermal power versus flow conditions defined by the "Nominal Expected 9 F! Plow Control Line" on, igire 2.1-3 of the ConmmTonwealth Edison letter (J. S. Abel 
to 6enard C'. Rusche) dated June 24, 1975.  

Beyond the point in the fuel cycle at which the reactivity 
reduction rate during a scram is less than that of end-ofrcycle curve on Fiure 1-1 of the Commonwealth Edison letter (J. S. Abel to D. L. Ziemann) dated Februayy 27, 1975, operation 
of the reactor is not ahthorized.  

. RVestriction 

The valves in the equalizer piping between the recirculation 
loops shall be closed at all times (urin- reactor operation.  

3. Tils license ar!^Zendmnent is effective as of the date of' its issuance.  

FOR THY' NJCLEAR. RFULAT{),Y CO,' 1SS10!! 

Karl R. Celler, Aýhrstant Director 
for Operatino Reactors 

Division of" CberatinFe Reactors 

Attaclnlon.tt 

Cunar.es to the Technical 
gpecifications 

Date of Issuance: MAR 12 1976 

OFFICE •-.  

SURNAME " 
SURNAI.. . . . . . ...................................................................... 

...................... ............ .. ........................  
Form 

(DATe1 AoXC-3•g(18 (Rev. 9-33) AECM"I 0240 *• 93i8; GOVERNMErNT PRINTING O•PICEI lB74-1B2C.1ga



AACI ,T'IINTTO LICYrSLE Np:O. 25, 

.. .. .ITY 0M.. NI G L.C : j .- ? . DV',-29 

-DOCKET NO. 50-254 

,,e rollowing chang.es relate to the Appendix porftion of t (Ae zad Cities Technical Specifications. Changed areas On the revised pages 
are shown by a olarginal line.  

•emove Payes Insert Pares 

I00 and 101 100,-160A,- 101, and lO1A 

105 105 and i", .  

105A avl lOSA-1 10SA5A, -2, mid l05/.-3 

105 1" 10B, afid 105B- 1 .

105C 105C and 105C-! 

Note: Pages 100, 101, 105, 105B and 105C have been reissued to reflect 
that they now only apply to Unit 2. There are no changes in the 
Unit 2 Specifications as a result of the issuance of this amendment 
for Unit 1.

U' 8- GOVrRNMMNK MTPRINTINQ OjE|CF-J 1974-526-166
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3.5 LIMITING CONDITION FOR OPERATION

D. Automatic Pressure Relief Subsystems 

1. T1le Automatic Pressure Relief Subsystem 

shall be operable whenever the reactor 

pressure is greater than 90 psig, ir

radiated fuel is in the reactor vessel 

and prior to reactor startup from a 

Cold Condition.  

2. From and after the date that one of 

the five relief valves of the automatic 

pressure relief subsystem is made or 

found to be Inoperable when the 

reactor is pressurized above 90 psig 

with irradiated fuel in the reactor 

vessel, continued reactor operation 

is permissible only during the succeeding 

thirty days unless repairs are made 

and provided that during such time 

the IIPCI subsystem is operable.

4.5 SURVEILLANCE REQUIREMENT

D. Automatic Pressure Relief Subsystems 

Surveillance of the automatic pressure relief 

subsyste-ms shall be performed as follows; 

1. During each operating cycle the following 

shall be performed:

a. A simulated automatic initiation 
which opens all pilot valves, and

b. With the reactor at low pressure 
each relief valve shall be manually 
opened until thermocouples down.
stre-am of the valve indicate fluid 
is flowing from the valve.  

c. A logic system functional test 
shall be performed each refueling 
outage.  

2. •h'en it is determined that one relief 

vilve of the automatic pressure relief 

subsystem is inoperable, the HPCI shall 

be demonstrated to be operable immediately 
and weekly thereafter.  

100

6117 
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3.5 LIMITING CONDITION FOR OPERATION 4.5 SURVEILLANCE REQUIREMENT

D. Automatic Pressure Relief Subsystems 

1. T'he Automatic Pressure Relief Subsystem 

shall be operable whenever the reactor 

pressure is greater than 90 psig, ir

radiated fuel is in the reactor vessel 

and prior to reactor atartup from a 

Cold Condition.  

2. From and after the date that one of the 

five relief valves of the automatic 
pressure relief subsystem is made or 

found to be inoperable when the reactor 

is pressurized above 90 psig with 

irradiated fuel in the reactor vessel, 

reactor operation is permissible only 

(during the succeeding seven days unless 

repairs are made and provided that during 

such time the 1IPCI Subsystem is operable.

D. Automatic Pressure Relief Subsystems 

Surveillance of the automatic pressure relief 

subsystems shall be performed as follows: 

1. During each operating cycle the following 
shall be performed:

a. A simulated automatic initiation 
which opens all pilot valves, and

b. With the reactor at low pressure 
each relief valve shall be manually 
opened until thermocouples douwn

stream of the valve indicate fluid 

is flowing from the valve.  

c. A logic system functional test 

shall be performed each refueling 

outage.  

2. When it is determined that one relief 

valve of the automatic pressure relief 

subsystem is inoperable, the HPCI shall 

be demonstrated to be operable immediately( 
and weekly thereafter.

1OOA



3.5 LIMITING CONDITION FOR OPERATION 4.5 SURVEILLANCE REQUIREMENT

3. From and after the date that more than 
one of five electromatic relief valves 
of the automatic pressure relief sub
system are made or found to be inoper
able when the reactor is pressurized 
above 90 psig with irradiated fuel in 
the reactor vessel, continued reactor 
operation is permissible only during 
the succeeding 24 hours unless repairs 
are made and provided that during such 
time, the HPCI subsystem is operable.  

4. If the requirements of Specification 
3.5.D cannot be met, an orderly shut
down shall be initiated and the reactor 
pressure shall be reduced to 90 psig 
within 24 hours.  

E. Reactor Core Isolation Cooling System

1. The RCIC system shall be operable when
ever the reactor pressure is greater than 
150 psig, irradiated fuel is in the 
reactor vessel, and prior to startup from 
a Cold Condition.

3. When it is determined that more than 
one electromatic relief valve of the 
automatic pressure relief subsystem is 
inoperable, the 11PCI subsystem shall 
be demonstrated to be operable 
immediately.

(

4

E. Reactor Core Isolation Cooling System 

Surveillance of the RCIC System shall be 
performed as follows: 

1. RCIC system testing shall be as speci
fied in Specification 4.5.A.l.a, b, 
c, and d, except that the RCIC pump 
shall deliver at least 400 gpm against 
a system head corresponding to a reactor 
vessel pressure of 1150 psig to 150 psig, 
and a logic system functional test shall 
be run during each refueling outage.

101

Amendment 25 for 50-254 (Unit 2 only)
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3.5 LIMITING CONDITION FOR OPERATION

3. If the requirements of-Specification 
3.5.D cannot be met, an orderly shut
down shall be initiated and the reactor 
pressure shall be reduced to 90 psig 
within 24 hours.  

H. Reactor Core Isolation Cooling System 

1. The RCIC system shall be operable when
ever the reactor pressure is greater than 
150 psig, irradiated fuel is in the 
reactor vessel, and prior to startup from 
a Cold Condition.

E, Reactor Core IsolAtion Cooling System

Surveillance 
performed as

of the RCIC System shall be 
follows:

1. RCIC system testing shall be as speci
fied in Specification 4.5.A.l.a, b, 
c, and d, except that the RCIC pump 
shall deliver at least 400 gpm against 
a system head corresponding to a reactor 
vessel pressure of 1150 psig to 150 psig, 

and a logic system functional test shall 
be run during each refueling outage.  

1O0A

Amendment 25 (Unit 1 only)
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3.5 LIMITING O)NDITION FOR OPERATION

-- 4.-

3. If Specification 3.5.11.1 and 2 
cannot be met, reactor startup 
shall not commence or if oper
ating, an orderly shutdown shall 
be initiated and the reactor shall 
be in a cold shutdown condition 
Within 24 hours.  

I. AveraLe Planar 1HG1 

Durling steady state power olpration, the average 
linear heat genaration rate (IWCR) of all, the 
rods in any fuel assembly. as a function of 
average planar exposure, at any axial location, 
shall not exceed the maximum average planar 
11iGR shown in Figure 3.5.1 and 3.5.]A.

c. The RIIR service water pump and diesel 
generator cooling water pump bed plate 
drains shall be checked during each 
operating cycle by assuring that 
water can be run through the drain 
lines and actuating the air operated 
valves by operation of the following 
sensors: 

i. loss of air 
ii. equipment drain sump high 

level 
iii. vault high level 

d. The condenser pit 5 foot trip cir
"cults for each channel shall be 
checked once a month. A logic system 
functional test shall be performed 
during each refueling outage.  

I. Average Planar I1GRC 

Daily during reactor power operation, the 
average planar LIiGH shall be checked.  

105 

(Unit 2 only)
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3.5 LIHITING CONDITITON FOR OPERATION

r

4.5 SURVEILLANCE REQUIREMENT

-- i.

3. If Specification 3.5.11.1 and 2 
cannot be w•t, reactor Startup 
Sha).I not cotearnMce or if oper
atiug, an orderly Shutdown shall 
be InitLiated and the. reactor shall 
be it a cold shutdown condition 
witLial 24• houcci.  

I. Average Planar l.inear Hleat Genera
tion Rate (APIJ.IGR)

During steady state power operation, the 
average planar linear beat generation rate 
(APLIICR) of all the rods in any fuel 
assem1bly, as a function of average planar 
exposure, at any axial location, shall 
not exceed the maximum average planar 
H.I(;R shown in Figures 3.5.1, 3.5.1A 
and 3.5.111. If at any time during 
operation it is determined by normal 
surveillance that the limiting value 
for APHIIGR is being exceeded, action 
sliall be initiated within IS minutes to 
restore operation to within the 
prescribed limits. If the API.IIGIR is not 
returned to within the prescribed limits 
within two (2) hours, the reactor shall 
be brought to the Cold Shutdown condition 
within 36 hours. Surveillance and 
corresponding action shall continue 
until reactor operation is within the 
prescribed limits.

c. The RIMR service water pump and diesel 
generator cooling water pump bed plate 
drains shall be checked during each 
operating cycle by assuring that 
water can be run through the drain 
lines and actuating the air operated 
valves by operation of the follouing 
sensors; 

i. loss of air 
ii. equipment drain sump high 

level 
iii. vault high level 

d. The condenser pit 5 foot trip cir
cults for each channel shall be 
checked once a month. A logic system 
functional test shall be performed 
during each refueling outage.  

I. Average Planar Linear tHeat Generation
Rate (APLIIGR) 

The APLIIGR for each type of fuel as a 
function of average planar exposure shall 
be deterinined daily during reactor 
operation at :._ 25% rated thermal power.  

105 A 
(Unit 1 only)
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3. 50 LTIITrIhC C0NDMOI0is ';OR OP2FJLT1TF4 4. 5 SURVEILUJŽCE 11EQUIRKEWSN

During steady state powor op,.rii"tio-11, the 
linear heat gerner-ation rate (LMGRi) of any 
rod In any fuel. assem~bl~y a-t &ny &xlal 
locatior. shall not exccrAd the trzaxinmw 

allouable U-IGH as calculated by the 
follco4ing equation.

111CR "max
UtO~d£ '-(~)~~(~rAl

lIMH d ftDesign 111CR 

W 17.5 k-w/ft, 7X7 fuel assembli1es

- 13.4 kv/ft,

( AP11) rn a x

9XP fuel. assemblies

W v~1ximum power spiking penalty

"*.035 Initial core fu(e-l 

"- .029 reload i, 7X? fu-l 

. 022 rel~oad,* 8X8 fuel.  

- 02A~ reload 1, m 'ixed oxide fuel 

IT Totul. Core Length 

-12 ft 

L Axial distance frora bottom of core

26

J, Local HIM 

Daily durinCg eteady stato po-.:cr 
opzrationi abovre 25 Per ccrnt of 
rated thornial power, the Local 
LIIGR £phall be checked.



3.5 TI~iNC CO.NDITIOJS .Ot OWI-1 UITIOUs

J. Local IIIGR

During steady state power operation, the 
linear heat generation rate (I.-16R) of any 
rod in aniy fuel assembly at any axial 
location shall not exceed the maximum 
allowable 1IGIIR as calculated by the 
following equation. If at any time during 
operation it is determined by normal 
sur-villance that the limiting value for 
l.11GIR is being exceeded, action shall be 
initiated within 15 minutes to restore 
operation to within the prescribed limits.  
If the HIGR is not returned to within the 
prescribed limits within two (2) hours, 
the reactor shall be brought to the Cold 
Shutdown condition within 36,'hours.  
Surveillance and corresponding action shall 
continue until reactor operation is within 
the prescribed limits.

N

CIGR _O_ <

MGaR - Deaugn 11GR 

, 17.5 kw/ft, 7X7 fuel assemblies 

"13. 4 kw/ft, 3XA fuel assemblies 

A-P). ." laximum power spiking penalty 

"W .035 initial core fuel 

- .029 reload 1, 7X7 fuel 

.022 reload, 8X8 fuel 

- 02P reload 1, nixed oxide fuel 

I - Total Core Length 

- 1 ft

L

J, Local IEGR 

Daily durinG EtcAy 6teato powcr 
opzatztion above 25 per ccrt of 
rated thernial power, the Local 
LIIGR &hall be checked.

i105B-l 
(Unit 1 only)
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3.5 LTIITING COhrITION FOR OPERATION

K. Minimum Critical Power Ratio (MCPR)

During steady state operation MCPR shall be greater 
than or equal to 

1.29 (7X7 fuel) 
1.35 (8X8 fuel) 

&t rated power and flow. For coro flows other 
than rated, theso nominal values of NCPR shall 
bo increaccd by a factor of KfI vhere Kf is as 
shown in Figure 3.5-2.

K. Minimum Critical Power Ratio .(4CPR) 

The !C0?R shall bo doterraincd daily 
durirG steady state power opzration 
above 25% of rated thermal power.

io5C
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K. Minimum Critical Power Ratio (MýPR) 

During steady state operation MCPR shall be greater 
than or equal to 

1.29 (7X7 fuel) 
1.35 (8X8 fuel) 

at rated power and flow. If at any time during 
operation it is determined by normal surveillance that 
the limiting value for MCPR is being exceeded, action 
shall be initiated within 15 minutes to restore
operation to within the prescribed limits. If the 
steady state MCPR is not returned to within the 
prescribed limits within two (2) hours, the reactor 
shall be brought to the Cold Shutdown condition 
within 36 hours. Surveillance and corresponding 
action shall continue until reactor operation is 
within the prescribed limits. For core flows 
other than rated, these nominal values of MCPR 
shall be increased by a factor of Kf, where Kf 
is as shown in Figure 3.5-2.

K. Minimum Critical Power Batio (ICPR) 

The MCPR shall be determ-ined daily 
during Gteady state power opzration 
above 25% of rated thermal power.

(Unit 1 only)
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,' "I "f UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20655 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO. 25 TO FACILITY LICENSE NO. DPR-29 

COMMONWEALTH EDISON COMPANY 
AND 

IOWA-ILLINOIS GAS AND ELECTRIC COMPANY 

QUAD CITIES NUCLEAR POWER STATION UNIT 1 

DOCKET NO. 50-254 

1.0 INTRODUCTION 

Commonwealth Edison has proposed to operate quad Cities Unit 1: 

(1) with additional 8 x 8 fuel assemblies (Reload-2), as requested 
in their application dated December 23, 1975, and supplements 
dated February 4, 1976, February 6, 1976, and March 5, 1976; 
and 

(2) using modified operating limits based on an acceptable 
emergency core cooling system evaluation model that conforms 
with Section 50.46 of 10 CFR Part 50, as requested in their 
application dated July 1, 1975, and supplements dated July 7, 
1975, September 19, 1975, and November 6, 1975.  

2.0 RELOAD 

2.1 DISCUSSION 

The reference core loading for Quad Cities 1 Reload-2 consists 
of 500 initial..7 x 7 fuel assemblies, 22 Reload-l 7 x 7 assemblies, 
36 Reload-i 8 x 8 fuel assemblies, 1 segmented test assembly, 
S mixed oxide fuel assemblies, and 160 Reload-2 8 x 8 fuel 
assemblies. The reload assemblies are scatter loaded throughout 
the core. The acceptability of the neutronic, thermal-hydraulic, 
and mechanical design of 8 x 8 fuel assemblies during normal 
operation, operational transients and postulated accidents was 
evaluated by the NRC staff in a previous reportlI/. The use of 

1/ Technical Report on the General Electric Company 8 x 8 Fuel Assembly, 
dated February 5, 1974, by the Directorate of Licensing.



-2 

8 x 8 fuel assemblies for reloads was also reviewed by the 
Advisory Committee on Reactor Safeoards and discussed in 
its report dated February 12, 1974;./. The use of 8 x 8 
reload fuel assemblies in Quad Cities 1 was evaluated and 
approved by Amendment No. 10 to Facility Operating License 
No. DPR-29 dated June 5, 1974.  

With two exceptions, the evaluations of the acceptability 
of the reload fuel for the Quad Cities Unit 1 Reload-l 
core are applicable to the Reload-2 fuel. A design change 
for this reload 8 x 8 fuel is the use of leaf springs 
to minimize the bypass flow area between the fuel assembly 
shroud and the lower end fitting. Another change is the 
use of fuel with a slightly higher enrichment for 8 x 8 
fuel than previously evaluated for Quad Cities 1.  

Our safety evaluation of this reload (Reload No. 2) for 
the Quad Cities Unit 1 core is based on the licensee's 
application as amended, and on information contained in 
a GE topical report, NEDO-2036Q2/ referred to in the 
application. The NEDO-20360 report is still being 
evaluated by the staff for use as a topical. Our use of 
that report in this analysis was limited to considerations 
applicable to Quad Cities 1 and does not imply acceptability 
of its use for other facilities.  

2.2 EVALUATION 

2.2.1. NUCLEAR CHARACTERISTICS 

The informationpresented in the licensing submittal for the 
reconstituted core-4/5_/ closely follows the guidelines of 
Appendix A of Reference 3. Up to 160 8 x 8 reload fuel bundles 
will be loaded throughout the core. As many as 108 of these 
reload fuel bundles will have an average enrichment of 2.50% 
by weight of the uranium-235 isotope while the remainder, as 

2-/ Report on General Electric 8 x 8 Fuel Design for Reload Use, Advisory 
Committee on Reactor Safeguards, February 12, 1974.  

3/ General Electric Boiling Water Reactor Generic Reload Application 
for 8 x 8 Fuel, NEDO-20360 Supplement 2 (May 1975).  

4/ General Electric BWR Reload-2 Licensing Submittal for Quad Cities Unit 
1 Nuclear Power Station - NEDO 20974, December 1975.  

S/ Quad Cities 1 Reload-2 Licensing Submittal (NEDO 20974), Supplement A, 
February 6, 1976.
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many as 52 fuel bundles, will have an average enrichment of 
2.62%. The core contains a total of 724 fuel bundles. Thus, 
about 22 percent of the fuel bundles are being replaced for 
this reload. Previously, for Reload-i 36 (2.50% average 
enrichment 8 x 8 fuel bundles) had been loaded. The Reload-2 
loading pattern may be described as follows: (1) the two rows 
and columns of fuel bundles which intersect at the center of 
the core will not contain any Reload-2 fuel, (2) the lower 
enrichment reload bundles are loaded Li the interior of the 
core while the higher enrichment reload bundles are loaded 
near the outer periphery of the core, (3) in the core interior 
only one fuel bundle in a four bundle array surrounding a 
control rod will be replaced, (4) near the core periphery 
two diagonally located fuel bundles of the four bundle array 
surrounding a control rod will be replaced, and (5) some 
initial fuel bundles will be shuffled. The 8 x 8 reload fuel 
assemblies in the Reload-2 core are, therefore, basically 
scatter loaded. The data in Reference 1 indicate that the 
nuclear characteristics of the Reload-2 8 x 8 fuel bundles 
are similar to those previously loaded. Thus, the temperature, 
void dependent behavior of the reconstituted core and the total 
control system worth will not differ significantly from those 
values which were previously analyzed and approved for Quad 
Cities Unit 1.  

The shutdown margin of the reconstituted core meets the 
Technical Specification requirement that the core be at 
least 0.2S* A k subcritical in the most reactive operating 
state with the largest worth control rod fully withdrawn 
and with all other control rods fully inserted. A minimum 
shutdown margin of 1.0% A, k, with one rod fully withdrawn, 
exists for the Reload-2 cycle. This shutdown margin was 
calculated for a core average exposure of 10,600 MWd/t 
at the end of the cycle 2.  

The information' presented in the application indicates that 
a boron concentration of 600 ppm in the moderator will make 
the reactor subcritical by at least 0.03 A k at 20*C, xenon 
free. Therefore, the alternate shutdown requirement of the 
General Design Criteria is met by the Standby Liquid Control 
System.  

The Technical Specification requirement for the storage of 
fuel for Quad Cities Unit I is that the effective multipli
cation factor, keff, of the fuel as stored in the fuel storage



-4

rack is equal to or less than 0.90 for normal conditions.  
This is achieved if the ~rcontrolled k of a single fuel 
bundle is less than 1.30- at 650C. T~ e 8 x 8 8D250 and 
8D262 fuel bundles, at both the zero exposure a-nd the peak 
reactivity point, have a k less than 1.26 and, therefore, 
meet the fuel storage requprement for Quad Cities Unit 1 
and are acceptable.  

The full power scram reactivity curves used for the Reload-2 
cycle are the GE g9neric "B" curve and the end-of-cycle curve 
shown in Figure 12! • This end-of-cycle curve in Reference 6 
is slightly more conservative than the predicted end-of-cycle 
curve for Reload-2. The "B" scram curve is applicable to the 
Reload-2 cycle for the first 2200 MWd/t of exposure while the 
end-of-cycle curve of Reference 6 is applicable for the remainder 
of the cycle. These scram curves are multiplied by a design 
conservatism factor of 0.8 for use in the anticipated transient 
analyses.  

The void and Doppler coefficients of reactivity for the Reload-2 
cycle are given in Table 5-1 of Reference 4. The void coefficient 
of reactivity at the core averagi void fraction of 33 percent 
varies from -10.4 to -11.4 x 10- Ak/k/A%V. The Doppler coefficient 
of reactivity a_ a fuel temperature of 650*C varies from -1.168 
to -1.229 x 10 Ak/k/AT. Also the effective delayed neutron 
fraction varies from 0.00547 to 0.00608 over the fuel cycle.  

2.2.1.1. CONCLUSION 

Thus, based on our review of the information presented in the 
Quad Cities Unit 1 licensing submittal, and the generic 8 x 8 
reload report (Reference 3), we conclude that the nuclear 
characteristics (e.g., scram reactivity, void coefficient of 
reactivity and Doppler coefficient of reactivity) and performance 
of the reconst.ituted core for the Reload-2 cycle will not differ 
significantly from previously analyzed and approved Quad Cities 
Unit 1 fuel cycles and are acceptable.  

6/ Commonwealth Edison Letter (Abel) to NRC CSkovholt), "Dresden Station 
Special Report No. 29, Supplement B - Dresden Station Unit 3 Transient 
Analyses for Cycle 3 and Quad Cities Unit 1 Cycle 2, NRC Dockets 
50-249 and 50-254," dated March 29, 1974.
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2.2.2. MECHANICAL DESIGN 

Mechanical and operating parameters for the 8 x 8 assemblies 
are compared to the 7 x 7 assemblies in Table I. The small 
diameter rods, with lower linear heat generation rate and 
increased cladding thickness/diameter ratio for the 8 x 8 
fuel design as compared to the 7 x 7 fuel assemblies, result 
in increased safety margins with respect to maximum design 
linear heat generation rate. In addition, the 8 x 8 Reload-2 
fuel incorporates finger springs in 12 bundles for controlling 
moderator/coolant bypass flow at the interface of the channel 
and fuel bundle lower tie plate. This device has been used 
satisfactorily in General Electric's initial core and reload 
fuel for all BWR-4/5 plants, and for several BWR-3 plants.  
The finger springs employed in Quad Cities I Reload-2 fuel 
are identical in design to those that have been used previously 
on Dresden Units 2 and 3, and Quad Cities Unit 2 which are 
similar plants. Inspection of more than 900 fuel assemblies 
in operating plants employing finger springs has not revealed 
any problems related to their use.  

2.2.2.1. CONCLUSION 

On the basis of our review of the generic 8 x 8 reload report, 
current operating experience with the 8 x 8 reload design in 
similar plants, and our review of Commonwealth Edison's Reload-2 
licensing submittal, we conclude that the Quad Cities Unit 1 
Reload-2 mechanical design is acceptable.  

2.2.3. THERMAL-HYDRAULICS 

The GE generic 8 x 8 fuel reload topical report 3/ and GETAB report 7 / 
are referenced to provide the description of the thermal-hydraulic 
methods which were used to calculate the thermal margins. Appli
cation of GETAB involves: 

1) establishing the fuel damage safety limit, 

2) establishing limiting conditions of operation such that the 
safety limit is not exceeded for normal operation and 
anticipated transients, and 

7/ "General Electric BWR Thermal Analysis Basis CGETAB): Data, Correlation 
and Design Application," "NEDO - 10958, 73NED9, Class I, November 1973.
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TABLE 1 

COMPARISON OF PARAMETERS FOR 8 x 8 AND 7 x 7 
ROD FUEL ASSEMBLY DESIIGN

Pellet Outside Diameter (in.) 

Rod Outside Diameter (in.) 

Rod-to-Rod Pitch (in.) 

Water-Fuel Ratio (cold) 

U Bundle Weight (pounds) 

Cladding Thickness (mils) 

Active Fuel Length (in.)

7x7 

0.477 

0.563 

0.738 

2.53 

412.8 

37 

144

-6-

8x8 

0.416 

0.493 

0.640 

2.60 

404.6 

34 

144
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3) establishing limiting conditions for operation such 
t•iat the initial conditions assumed in the accident 
analyses are satisfied.  

We have evaluated and report herein the Quad Cities Unit 1 
Cycle 3 CRelqd-2) developed thermal margins based on the 
GETAB report- and plant specific input information provided 
by the licensee.  

2.2.3.1. FUEL CLADDING INTEGRITY SAFETY LIMIT MINIMUM CRITICAL POWER 
RATIO MCPR) 

A critical power ratio (CPR) is defined as the ratio of 
that assembly power which causes some point in the assembly 
to experience transition boiling to the assembly power at the 
reactor condition of interest. The minimum critical power ratio 
(MCPR) is the critical power ratio corresponding to the most 
limiting fuel assembly in the core.  

The fuel cladding integrity safety limit MCPR is 1.06. It is 
based on the GETAB statistical analysis which assures that 
99.9% of the fuel rods in the core are not e~xpected to experience 
boiling transition during abnormal operational transients. The 
umcertainties in the core and system operating parameters d 
the GEXL correlation CTable 4-1 of the licensee submittal ), 
combined with the relative bundle power distribution in the core 
form the basis for the GETAB statistical determination of the 
safety limit MCPR. In comparing the tabulated list of 7 ncertain
ties for Quad Cities 1 and those reported in the GETAB-/8 analyses 
we have found only one difference. The standard deviation for the 
TIP readings uncertainty for the subject reload is 8.7% whereas 
the GETAB NEDO - 10958 report shows 6.3%. The increase in 
uncertainty for the subject reload is a consequence of the increase 
in uncertainty in the measurement of power in a reload core. A 
TIP uncertainty of 6.3% would be applicable if this were the initial 
core. In both cases the TIP reading uncertainties are based on a 
symmetrical pl.anar power distribution.  

The generic core selected for the GETAB statistical analysis is 
a typical 2S1/764 core while the Quad Cities Unit 1 is a 251/724 core.  
The generic GETAB statistical analysis results are conservative since 
the bundle power distribution used for the GETAB application has more 
high power bundles than the distribution expected during the third 
cycle of operation of the Quad Cities Unit 1 reactor. This results 
in a conservative value of the 1MCPR which meets the 99.9% criterion.  
We conclude that the proposed fuel integrity safety limit, a MCPR 
of 1.06,.is acceptable for Quad Cities Unit I Fuel Cycle 3 (Reload-2).  

8/ General Electric letter giinds) to AEC (Butler) "Responses to the 
Third Set of AEC Questions on the General Electric Licensing Topical 
Reports, NEDO - 10558 and NEDO - 10958, "General Electric BWR Thermal 
Analysis Basis CGETAB): Data, Correlation and Design Application," 
dated July 24, 1974.
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2.2.3.2. OPERATING LIMIT MCPR 

Various transient events will reduce the MCPR below the 
operating MCPR. To assure that the fuel cladding integrity 
safety limit (MCPR of 1.06) is not exceeded during anticipated 
abnormal operational transients, the most limiting transients 
have been analyzed to determine which one results in the largest 
reduction in critical power ratio (A CPR). The licensee has 
submitted the results of analyses of those transients which 
produce a significant decrease in MCPR (Reference 4 and 5).  
The types of transients evaluated were overpressure, feedwater 
temperature decrease, coolant flow increase, etc. The most 
limiting transients in these categories were the turbine trip 
without bypass assuming end of cycle (EOC) scram 
reactivity insertion rates (90% of rated power, 100% of rated 
flow). The turbine trip transient results in AMCPR's of 0.23 
(7 x 7 fuel) and 0.29 (8 x 8 fuel). Addition of these AMCPRIs 

Sto the safety limit MCPR of 1.06 gives the minimum operating 
limit MCPR for each fuel type required to avoid violation of the 
safety limit, should this limiting transient occur. Therefore, 
the operating limit MCPR's are 1.29 for 7 x 7 fuel and 1.35 for 

"*8 x 8 fuel.  

The calculated change in MCPR for the second most severe abnormal 
transient, the loss of feedwater heating, is 0.15 for 7 x 7 fuel 
and 0.17 for 8 x 8 fuel.  

The transient analyses were evaluated with scram reactivity 
insertion rates that included a design conservatism factor of 
0.80. The design conservatism factor for the void coefficient 
used was 1.33 and the design conservatism facigr for Doppler 
coefficient was 0.90. The initial conditions--' and the design 
conservatism factors used for the worst operational transient 
are acceptable. The initial MCPR assumed in the transient 
analyses was equal to or greater than the established operating 
limit MCPR of 1.29 and 1.35 for 7 x 7 and 8 x 8 fuel assemblies 
respectively. This results in a conservative AMCPR and is 
acceptable.  

A GE study7- has shown that the required operating MCPR varies 
with the axial and local power peaking distribution. Axial 
peaking in the middle or upper portion of the core results in 
higher required MCPR's than peaking in the lower portion of the 
core. In the analyses the axial power peak was assumed to be 
representative of beginning-of-cycle conditions and to be 
located in the upper portion of the core.
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The R-factors, which are a function of the local power peaking, 
assumed in the analyses are also representative of beginning
of-cycle conditions. The values assumed are 1.075 for 7 x 7 
fuel and 1.102 for 8 x 8 fuel. During the cycle the local 
peaking and therefore the R-factor is reduced while the peak 
in the axial shave moves toward the bottom of the core. Although 
the operating limit MCPR would be increased by approximately 1% 
by the reduced end-of-cycle R-factor, this is offset by the 
reduction in MCPR resulting from the relocation of the axial 
peak to below the midplane.  

Conservatism was applied in the determination of the required 
operating limit MCPR because the assumed axial and local peaking 
were representative of the beginning of the fuel cycle. This is 
the worst consistent set of axial and local peaking.  

It is concluded from the analyses of the limiting pressure 
transient, a generator load rejection with bypass failure, 
that Quad Cities Unit 1, Reload-2 can operate at 100% power 
until that point in the fuel cycle (approximately 2200 MNd/t 
into the cycle) when the scram reactivity is less than that 
of the B curve in Figure 1 of Reference 5. The power will 
then be limited to 90% of rated power at 100% of rated flow 
for the remainder of the cycle. (The flow control line is 
shown on the power/flow map appearing in Figure I of Reference 
9). Since the transient and safety analyses with a reduced 
scram reactivity insertion rate are based on the power/flow 
line defined by the 90% power/100% flow, operation above this 
line could result in calculated transients that violate the 
MCPR and pressure safety limits. Therefore in accordance 
with the licensee's proposal, Reference 4, operation is 
restricted to power/flow conditions along or below this derated 
flow control line which is consistent with the rod patterns 
necessary to give the derated power levels at 100% flow.  

-- : Analyses have sbown that the operating limit MCPR's of 1.29 for 
7 x 7 fuel and"l.3S for 8 x 8 fuel assure that the fuel cladding 
integrity safety limit is not exceeded during anticipated abnormal 
operational transients. Hence we conclude that the operating 
limit MCPR's of 1.29 for 7 x 7 fuel and 1.35 for 8 x 8 fuel are 
acceptable.  

"9/ Commonwealth Edison letter (Abel) to NRC CRusche) "Quad Cities Units 
I and 2 Proposed Change to Facility Operating Licenses DPR-29 and 30.  
NRC Docket 50-254 and 265,"t dated june 24, 1975.
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2.2.3.3. ROD WITHDRAWAL ERROR 

The rod withdrawal error transient is discussed in Reference 4 
in terms of worst case conditions. Assumptions and descriptions 
of the rod withdrawal event are given in Reference 3. The 
information in these two references indicates that the local 
power range monitor subsystem CLPRM's) will detect high local 
powers and alarm. However, if the operator ignores the LPRM 
alarm, the rod block monitor subsystem CRBM) will stop the rod 
withdrawal while the critical power ratio is still equal to or 
greater than the 1.06 MCPR safety limit and the cladding is 
under the one percent plastic strain limit. This rod withdrawal 
error transient is not limiting for the Quad Cities Unit 1 Reload-2 
cycle with the RBM setting at 110% of its initial level. We 
conclude that the analysis performed for-this localized transient 
and the consequences of this localized transient are acceptable.  

2.2.3.4. OPERATING MCPR LIMITS FOR LESS THAN RATED POWER AND FLOW 

For the limiting transient of recirculation pump speed control 
failure at lower than rated power and flow condition, the 
licensee will conform to Technical Specification limiting 
conditions for operation; CFigure 3.5-2 - page 105 D of the 
Technical Specifications). This requires that for core flows 
less than the rated flow, the licensee maintain the MCPR 
greater than the operating minimum values (129 for 7 x 7 fuel 
and 1.35 for 8 x 8 fuel). The minimum MCPR values for less than 
rated flow are the rated flow values multiplied by the respective 
K factors appearing in Figure 3.5-2 of the Technical Specifications.  
Tge K factor curves were generically derived and assure that the 
most Iimiting transient occurring at- less than rated flow will not 
exceed the safety limit MCPR of 1.06. We conclude that the cal
culated consequences of-the anticipated abnormal transients 
initiated at less than rated flow and power do not violate the thermal 
and plastic strain limits of the fuel or the pressure limits of the 
reactor coolant boundary.  

Z.2.3.5. CONCLUSION 

Based upon the above, we conclude that the analyses and operating 
limits based upon the use of the General Electric Thermal Analysis 
Basis have been conservatively applied to Reload-2 CCycle 3) and 
are acceptable.
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3.0 ACCIDENT ANALYSIS 

3.1. ECCS APPENDIX K ANALYSIS 

On December 27, 1974, the Atomic Energy Commission issued an 
Order for Modification of License implementing the requirements 
of 10 CFR 50.46 "Acceptance Criteria and Emergency Core Cooling 
Systems for Light Water Nuclear Power Reactors." One of the 
requirements of the Order was that prior to any license amend
ment authorizing any core reloading "...the licensee shall 
submit a re-evaluation of ECCS cooling performance calculated 
in accordance with an acceptable evaluation model which conforms 
to the provisions of 10 CFR Part 50, 50.46." The order also 
required that the evaluation shall be accompanied by such 
proposed changes in Technical Specifications or license amendments 
as may be necessary to implement the evaluation results.  

10/ 
On February 4, 1976-/, Commonwealth Edison proposed an amendment 
to the facility operating license, requesting changes to the 
Technical Specifications for Quad Cities Unit 1 to implement 
the results of their evaluation of the ECCS (References 11, 12 
13). These analyses showed compliance to the 10 CFR 50.46 criteria 
and Appendix K to 10 CFR Part 50.  

The Order for Modification of License issued December 27, 1974, 
stated that evaluation of ECCS cooling performance may be based 
on the vendor's evaluation model as modified in accordance with 
the changes described in the staff Safety Evaluation Report of 
Quad Cities Unit 1 dated December 27, 1974.  

The background of the staff review of the General Electric 
ECCS model and its application to Quad Cities Unit 1 is described 
in the December 27, 1974 SER. The bases for acceptance of the 
principal portions of the evaluation model are set forth in the 
staff's Status Report of October 1974 which are referenced in the 
December 27, 1974 SER. The December 27, 1974 SER also describes 
the various changes required in the earlier GE evaluation model.  

10/ Commonwealth Edison Letter (Bolger) to NRC (Rusche), "Quad Cities 
Station Unit 1 Proposed Amendment to Facility Operating License DPR-29, 
NRC Docket No. 50-254," dated February 4, 1976.  

I_/ Commonwealth Edison Letter (Abel) to NRC (Ziemann), "Quad Cities Station 
Unit 2, Special Report No. 15, Supplement C, NRC Docket No. 50-265," 
dated April 18, 1975.  

12/ Commonwealth Edison Letter (Abel) to NRC (Ziemann), "Quad Cities Station 
Unit 2, Special Report No. 15, Supplement C, NRC Docket No. 50-265," 
CRevision), dated April 21, 1975.  

13/ Commonwealth Edison Letter (Bolger) to NRC (Rusche), "Quad Cities 
Station Unit 1 Proposed Amendment to Facility Operating License 
1o. DPR-29 and Quad Cities Station Special Report No. 15, 
Supplement D. N-RC Docket No. 50-254," dated July 1, 1975.
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Together, the December 27, 1974 SER and the Status Report 
and its Supplement, describe an acceptable ECCS evaluation 
model and the basis for the staff's acceptance of the model.  
The Quad Cities Unit 1 evaluation which is covered by this 
SER properly conforms to the accepted model.  

With respect to reflood and refill computation, the Quad Cities 
Unit 1 analysis was based on a modified version of the SAFE 
computer code, with explicit consideration of the staff recommended 
limitations. These are described on pages 7 and 8 of the 
December 27, 1974 SER. The Quad Cities Unit 1 evaluation did 
not attempt to include any further credit for other potential 
changes which the December 27, 1974 SER indicated were under 
consideration by GE at that time.  

During the course of our review, we concluded that additional 
individual break sizes should be analyzed to substantiate the 
break spectrum curves submitted in connection with the 
evaluation provided in August 1974. We also requested that 
other break locations be studied to substantiate that the 
limiting break location was the recirculation line.  

The additional analyses supported the earlier submittal which 
concluded that the worst break was the complete severence of 
the recirculation line. These additional calculations provided 
"further details with regard to the limiting location and size 
"of break as well as worst single failure for the Quad Cities 
Unit 1 design. The limiting break which is the design basis 
accident is the complete severence of the recircuJlation suction 
line assuming a failure of the LPCI injection valve.  

3.1i.1. CONCLUSION 

We have reviewed the evaluation of ECCS performance submitted 
by Commonwealth Edison for Quad Cities Unit 1 and conclude that 
the evaluation has been performed wholly in conformance with 
the requirements of 10 CFR 50.46(a). Therefore, operation of 
the reactor would meet the requirementof 10 CFR 50.46 provided 
that operation is limited to the maximum average planar linear 
heat generation rates (MAPLHGR) of figures 3.5.1, 3.5.1A and 
3.5.1B of Commonwealth Edison's February 4, 1976 submittal 
(Reference 10) and to a minimum critical power ratio (MCPR) 
greater than 1. 18.
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However, certain changes mu 
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The largest recirculation b 
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operation unless the valve 

S... The ECCS performance analys 
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st be made to the proposed technical 
ith the evaluation of ECCS performance.  
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break size is based on operation with 
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in the equalizer line is closed.  

is assumed that reactor operation 
f 1.18. However, the operating M•PR 
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An evaluation was not provided for ECCS performance during reactor 
operation with one recirculation loop out- of service. Theliore, 
the Quad Cities Technical Specifications have been changed=-z 
to prohibit reactor operation under such conditions until the 
necessary analyses have been performed, evaluated and determined 
acceptable.  

The LOCA analysis assumed all ADS valves operated for small line 
breaks with HPCI failure. Since the licensee did not provide a 
LOCA analysis with one ADS valve out of service for small line 
breaks, the Technical Specifications are being modified so as 
not to allow continuous operation with any ADS valve out of 
service.

STEAMLINE BREAK ACCIDENT

The steamline break accident analysis as presented by the 
licensee is acceptable based on our generic review of NEDO-20360-=/

FUEL LOADING ERROR

Fuel loading errors are discussed in Reference 4 for an 8 x 8 
fuel bundle placed in an improper location or rotated 180 
degrees in a location near the center of the core. The infor
mation in Reference 4 indicates that a fuel loading error results 
in a peak linear heat generation rate (LHGR) of 15.7 kW/ft and a 
minimum critical power ratio (MCPR) of 1.08 in the misplaced 8 x 8 
(2.62% enrichment) fuel bundle during steady state operation. The 
peak LHGR is less than that required to cause a 1% plastic strain 

14/ Amendment No. 23 to Facility License No. DPR-29, dated February 26, 1976.

3.2.

3.3.



-14

in the cladding. The MCPR of 1.08 in the misplaced bundle 
is higher than the core wide fuel integrity safety limit 
of 1.06, and consequently, the misplaced fuel bundle will 
avoid boiling transition. Fuel bundles adjacent to a 
misplaced fuel bundle will be negligibly affected. We 
conclude that the consequences of a fuel loading error are 
acceptable.  

3.4. CONTROL ROD DROP ACCIDENT 

The control rod drop accident for the Quad Cities Unit 1 
reloaded core is within the bounding analysis presented in 
Reference 3. The Doppler coefficient of reactivity, the 
accident reactivity shape and magnitude function, and the 
rod drop scram reactivity functions are compared with the 
technical bases presented in Reference 3. This analysis 
is performed for Doppler coefficients of reactivity at the 
beginning of the Reload-2 fuel cycle, zero void fraction, 
and at both cold (20°C) and hot (2860) startup conditions.  
It is shown by Figures 6-1, 6-2, 6-3, 6-4 and 6-5 of Reference 
3 that the maximum values of the parameters for this reloaded 
core will not exceed the bounding values.  

Therefore, we conclude that the consequences of a control rod 
drop accident from any insequence control rod during startup 
will be below the design limit of 280 cal/gm.  

3.5. FUEL HANDLING ACCIDENT 

With respect to fuel handling accidents, in Reference 4, the 
applicant noted that the general conclusions reached in the 
generic 8 x 8 reload report (Reference 3) are applicable to 
this reload: i.e., The total activity released to the 
environment and the radiological exposures for the 8 x 8 fuel 
will be less than those values presented in the FSAR for the 
7 x 7 core. As identified in the FSAR the radiological exposures 
for this accident with 7 x 7 fuel are well below the guidelines 
set forth in 10 CFR 100. Therefore, it is concluded that the 
consequences of this accident for the 8 x 8 fuel will also be 
well below the 10 CFR 100 guidelines.
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3.6. OVERPRESSURE ANALYSIS 

The licensee performed an overpressure analysis in order to 
demonstrate that an adequate margin exists below the ASNME 
code allowable vessel pressure of 110% of vessel design 
pressure. The transient analyzed was the closure of all 
main steam isolation valves with high neutron flux scram.  
The analysis was performed for 100% power with the end of 
cycle scram reactivity insertion rate curve. The scram was 
initiated by high neutron flux and the void reactivity 
p.pplicable to this reload was used. No credit for relief 

function of safety/relief valves was assumed and the failure of one 
safety valve to operate was assumed. This analysis (Reference 15) 
utilized input parameters which-wre equal to or more 
severe than those which will be experienced during this fuel 
cycle. The results of the analysis indicate that the peak 
pressure at the vessel bottom was calculated to be 1327 psig 
yielding a 48 psi margin below the code allowable, which is 
acceptable to the staff.  

3.7. CONCLUSION 

We have concluded that the accident analyses for Reload-2 have 
been performed in accordance with methods acceptable to the NRC 
staff and demonstrate that the consequences of postulated 
accidents are acceptable.  

4.0. TECHNICAL SPECIFICATION AND LICENSE CHANGES 

The proposed Technical Specification changes based on GETAB 
for Quad Cities Unit 1 identify the same Fuel Cladding Integrity 
Safety Limit MCPR of 1.06, but different operating limit MCPR's 
for the fuel types. We accept the incorporation of the Operating 
Limit MCPR's of Reference 4 into the Technical Specification 
for Quad Cities Unit I.  

15/ Commonwealth Edison Letter (.Abel) to NRC (Ziemann), Quad Cities 
Station Unit 2 Reload No. 1 Licensing Submittal Supplement E, 
NRC Docket No. 50-265 dated April 16, 1975.



;.1

The proposed Technical Specification Limiting Conditions 
of Operation present two limitations on power distribution 
related to the LOCA analysis. These are the limiting 
assembly maximum average planar power density, MAPLHGR, 
and the minimum power ratio limit related to boiling crisis, 
MCPR. The MCPR value used in the LOCA analysis was 1.18 and 
this value is less than the value determined from the transient 
analysis which will be incorporate in the proposed Technical 
Specifications. The bases for establishing the limiting 
value of MAPLHGR are indicated in Section 3.3 of this analysis.  

The licensee did not include the equalizer line area in 
the LOCA analysis, therefore, the license has been modified 
to require that the equalizer line valves remain closed at 
all times during reactor operation. The LOCA analysis did 
not address one loop operation, therefore, the Technical 
Specifications should not allow continuous operation with 
one loop out of service. The reactor may operate for 
periods up to 24 hours with one recirculation loop out of 
service. This short period of time permits corrective action 
to be taken and reduces the number of unnecessary shutdowns 
which is consistent with other Technical Specifications.  
During this period the reactor will be operated within the 
restrictions of the thermal analysis and will be protected 
from fuel damage resulting from anticipated transients. The 
restriction on operation with one loop out of service has 
already been placed in the Quad Cities 1 Technical Specifi
cations as a result of a review associated with Quad Cities 2.  

The LOCA analysis assumed all ADS valves operated for small 
line breaks with HPCI failure. Since the licensee did not 
provide a LOCA analysis with one ADS valve out of service for 
small line breaks,we have modified the Technical Specifications 
so as not to allow continuous operation with any ADS valve out 
of service; except one valve maybe out of service for seven 
days, with HPCI tested daily. The modified specification 
reduces the period of time that one ADS valve may be out of 
service from 30 days to 7 days, and eliminates a provision 
that permitted two ADS valves to be out of service for 7 
days.  

During our review of the proposed amendments, we have 
identified certain changes that were necessary to conform 
to the NRC staff's requirements. These changes have been 
discussed with and agreed to by representatives of Commonwealth 
Edison, and they have been made.

- 16 -
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4.1. CONCLUSION 

We conclude that the Technical Specifications a" modified 
are consistent with the evaluations and are acceptable.  

5.0 ENVIRONMENTAL CONSIDERATIONS 

The Commission's staff has evaluated the potential for 
environmental impact associated with operation of Quad Cities 
Unit 2 in the prpoposed manner. From this evaluation, the 
staff had determined that there will be no change in effluent 
types or total amounts, no change in authorized power level 
and no significant environmental impact attributable to the 
proposed action. Having made this dete.-=ination, the Commission 
has further concluded pursuant to 10 CFR Section 51.5(c) (1) 
that no environmental impact statement need be prepared for 
this action. A Negative Declaration and supporting Environ
mental Impact Appraisal are being issued with this amendment 
to the license. As required by Part 51, the Negative Declara
tion is being filed with the Office of the Federal Register 
for publication.  

6.0 CONCLUSION 

Based on our evaluation of reactor operation with Reload-2 
fuel, we have concluded that because this change does not 
involve a significant increase in the probability or 
consequences of accidents previously considered and does 
not involve a significant decrease in a safety margin, the 
change does not involve a significant hazards consideration 
and that there is reasonable assurance that the health and 
safety of the public will not be endangered by operation 
in the proposed manner. Based on our evaluation of operating 
limits based upon GETAB and on an acceptable ECCS evaluation 
model, we have' concluded that there is reasonable assurance 
that the health and safety of the public will not be endangered 
by operation in the proposed manner. We have also concluded, 
based on the considerations discussed in this evaluation that 
all of the activities discussed herein will be conducted in 
compliance with the Commission's regulations and that the 
issuance of this amendment will not be inimical to the common 
defense and security or to the health and safety of the public.

Date: March 12, 1976
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

DOCKET NO. 50-254 

COMMONWEALTH EDISON COMPANY 

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY 
OPERATING LICENSE 

Notice is hereby given that the U. S. Nuclear Regulatory Commission 

(the Commission) has issued Amendment No. 25 to Facility Operating License 

No. DPR-29, issued to Commonwealth Edison Company (acting for itself and 

on behalf of the Iowa-Illinois Gas and Electric Company), which revised 

Technical Specifications for operation of the Quad Cities Nuclear Power 

Station Unit 1 located in Rock Island County, Illinois. The amendment 

is effective as of its date of issuance.  

The amendment (1) authorizes operation with additional 8 x 8 fuel 

assemblies and (2) incorporates operating limits in the Technical Specifi

cations for the facility based on an acceptable evaluation model that 

conforms with the requirements of Section 50.46 of 10 CFR Part 50.  

The applications for the amendment comply with the standards and 

requirements of the Atomic Energy Act of 1954, as amended (the Act), and 

the Commission's rules and regulations. The Commission has made appropriate 

findings as required by the Act and the Commission's rules and regulations 

in 10 CFR Chapter I, which are set forth in the license amendment. Notice 

of Proposed Issuance of Amendment to Facility Operating License in connection 

with item (2) above was published in the FEDERAL REGISTER on September 5,
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1975 (40 FR 41197). No request for a hearing or petition for leave to 

intervene was filed following notice of the proposed action on item (2) 

above. Prior public notice of item (1) above is not required since the 

amendment does not involve a significant hazards consideration.  

In connection with the issuance of this amendment, the Commission 

has issued a Negative Declaration and Environmental Impact Appraisal.  

For further details with respect to this action, see (1) the 

applications for amendments dated July 1, 1975 and December 23, 1975 and 

supplements thereto dated July 7, 1975, September 19, 1975, November 6, 1975, 

February 4, 1976, February 6, 1976 and March 5, 1976, (2) Amendment No. 25 

to License No. DPR-29, (3) the Commission's concurrently issued related 

Safety Evaluation, and (4) the Commission's Negative Declaration dated 

(which is also being published in the FEDERAL REGISTER), 

and associated Environmental Impact Appraisal. All of these items are 

available for public inspection at the Commission's Public Document Room, 

1717 H Street, N. W., Washington, D. C. and at the Moline Public Library 

at 504 - 17th Street, Moline, Illinois 61265. A single copy of items (2), 

(3) and (4) may be obtained upon request addressed to the U. S. Nuclear 

Regulatory Commission, Washington, D. C. 20555, Attention: Director, 

Division of Operating Reactors.  

Dated at Bethesda, Maryland, this / 
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