
MAY 1 4 1974 

Docket Nos. d 50-265 

Commonwealth Edison Company 
ATTN: Mr. J. S. Abel 

Nuclear Licensing Administrator 
Boiling Water Reactors 

Post Office Box 767 
Chicago, Illinois 60690 

Gentlemen: 

Your letter dated February 8, 1974, proposed changes to the Quad-Cities 
Technical Specifications relating to the maximum average planar linear 
heat generation rate (YAPLHGR).  

These changes are based on the results of reanalyses relating to fuel 
densification using the model discussed in General Electric Topical 
Report NEDO-20181, "GEGAP III A Model for Prediction of Pellet-Clad 
Thermal Conductance in BWR Fuel Rods" dated November 1973. Modifications 
to the proposed model were made by the Regulatory staff and transmitted 
to you by a letter dated December 5, 1973. The changes in the fuel 
densification model provide for an exposure-dependent gap conductance 
and time-dependent fuel densification.  

The evaluation entitled "Supplement 1 to the Technical Report on 
Densification of General Electric Reactor Fuels" dated December 14, 
1973, and the enclosed Safety Evaluation by the Directorate of Licensing 
entitled "Effects of Changing the Pellet-Clad Thermal Conductance" 
reflect the Regulatory staff's position that the MAPLHGR may be increased 
in a manner similar to that indicated in your letter of February 8, 1974.  
On the bases of these evaluations, we find that the proposed changes 
to the Technical Specifications, dated February 8, 1974, are acceptable.  

We have concluded that there is reasonable assurance that operation 
in the manner accorded by these changes will not endanger the health 
and safety of the public.
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Conmonwealth Edison Company
MAY 1 4 '174- 2 --

Accordingly, Amendment Nos. 7 and 4 to Factlity Operating Licenses Los.  
DPR-29 and DPR-30, respectively, are enclosed revising the Technical 
Specifications thereto to authorize the requested changes. A copy of 
a notice which is being forwarded to the Office of the Federal Register 
for publication relating to this action also is enclosed for your 
information.  

Sincerely, 

Original Signed by 
Karl Goller ' 

Karl R. Goller 
Assistant Director for 

Operating Reactors 
Directorate of Licensing 

Enclosures 
1. Safety Evaluation - Effects 

of Changing the Pellet--Clad 
Thermal Conductance 

2. Amendment No. 7 to License DPR-29 
Amendment No. 4 to License DPR-30 

3. Federal Register Notice

cc w/enclosures; 
Mr. Charles Whitmore 
President and Chairman 
Iowa-lllinois 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
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Mr. Robert W. Watts, Chairman 
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Supervisors 
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SAF7.TY LVALUATION WY The:; DI)ZECTOEATE OF LICENSING 

SUWP'PORTTLG -%AE4DM4INT NOS. 7 & 4 TO LICENSI.S iOS. Dkik--29 A..DD DPRi-30 

(CitANG'iý.10. 16 TO AFPEINDIX A OF ThCkL-,,CAL SPECIFIICATIONS)_ 

CON E-vO,•ALTi EDISON COMPAUNY 

QUAD_ýkCITIES UNITS 1 LZ1 2 

DOCQET 1',•OS, 50-254 /AD 50--265 

LFFECTS OF hAN'GING TiE P2ELLIT-C'LAD ThiT.,R1AL CONDUCTANCL 

INTRODUCTION 

On August 24, 1973, a change to the Technical Specifications, Appendix A 
of the Operating Licenses Nos. Di-R-29 and DPR,-30 for Quad--Cities Units 
I and 2 was issued to account for the effects of fuel densification 
in boiling w¢ater reactor fuel, The background analyses and references 
pertinent to that change were included in the ABC Regulatory staff report.  
"Technical Report on Densification of General Electric Reactor Fuels', 
dated August 23, 1973, and the A C Regulatory staff report, "Safety 
Evaluation of the Fuel Densification Effects on the Quad.-Cities Station 
Units 1 and 2`, dated August 24, 1973.  

Subsequently, General Electric (GE) submitted a report NEDO--20181, "GEGIP 
III A Model for the Prediction of Pellet -Clad Thermal Conductance in B6WR 
Fuel Rods", November 1973, with related proprietary information provided 
in NEDC-,20181 Supplement I (Proprietary), Noverber 1973. The AEC 
Regulatory staff has reviewed the GEGAP III model and has issued the report 
"entitled "Supplement I to the Technical Report on Diensification of General 
Electric Reactor Fuels" dated December 14, 1973. On Deceuber 5, 1973, 
letters were sent requesting that licensees provide the necessary analyses 
and other relevant data needed to determine the consequences of densifica
tion and its effect on normal operation, transients, and accidents using 
an enclosure, "Modified GE Model for Fuel Densification". The licensee 
provided an analysis of the effect of densification on normal operation, 
transients, and accidents for the Quad-Cities Station Units 1 and 2 
in their letter of December 14, 1973, and referenced the GE letter, 
"Plant Evaluations with GEGAF III", dated December 12, 1973.  
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•VALUATIA4C 

"•he "NModified GE Miodel for Fuel Densification" results in an increase 
in the pellet-•clad thermal conductance. This increase results in a 
decrease in the stored energy of the fuel rods. The pellet-clad thermal 
conductance value lies between the value used in the FSAR and the value 
used in the staff evaluation of August 23, 1973. The results of using 
the gap conductance from the modified version of G,'GAP III in the 
analysis of normal operation and transients is to produce results between 
those evaluated in the FSAR and those used in the staff evaluation of 
August 23, 1973. Therefore, it is concluded that the change has essentially 
no effect on nornial operation, and improves the margins to pressure and 
minimum critical heat flux ratio limits for overpressurization and core 
flow reduction transients.  

The increase in pellet-clad thermal conductance would reduce the conse
quences of the design basis loss-of-coolant accident assuiing a constant 
linear heat generation rate. The reduction would occur during the heatup 
phase of the accident as a result of the decreased initial stored energy.  
however, the stored energy is also dependent on the linear heat generation 
rate of the fuel. A reduction in stored energy then allows a compensating 
increase in linear heat generation rate, such that operating flexibility 
is increased while compliance with the interim Acceptance Criteria is 
still maintained. The limit curves for NAPL11GR specified in this change 
represent the most limiting of three limits; MChFR, cladding strain, 
and peak clad temperature following LOCA, The staff concludes that the 
limitations of the average linear heat generation rate of all rods in 
any fuel assembly at any axial location to the values given in Figure 
3.5.1 combined with the linear heat generation rate limitations given 
in Specification 3.5.J of the Technical Specifications will assure that 
the calculated peak clad temperatures will not exceed 2300YF.  

CONCLUS IOW 

Based on the above, it is concluded that there is a reasonable assurance 
that the proposed changes to the maximum average planar linear heat 
generation rates for the Quad-Cities Units 1 and 2 can be made without 
endangering the health and safety of the public.  

John I. Riesland 
Operating Reactors branch #2 
Directorate of Licensing 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 

i' ) WASHINGTON. D.C. 20545 

COMMONWEALTH EDISON COMPANY AND 

IOWA-ILLINOIS GAS AND ELECTRIC COMPANY 

DOCKET NO. 50-254 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 7 

License No. DPR-29 

1. The Atomic Energy Commission (the Commission) having found that: 

A. The application for amendment by the Commonwealth Edison Company 
dated February 8, 1974, comp4ic ;.t;4-1,, t -n AS equir

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

C. No request for a hearing or petition for leave to intervene was 
filed following notice of the proposed action.  

2. Accordingly, paragraph 3.B of Facility License No. DPR-29 is hereby 
amended to read as follows: 

"B. Technical Specifications 

The Technical Specifications contained in Appendices A and 
B, attached to Facility Operating License No. DPR-29 are 
revised as indicated in the attachment to this license 
amendment. The Technical Specifications, as revised, are 
hereby incorporated in the license. The licensee shall 
operate the facility in accordance with the Technical 
Specifications, as revised."

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

FOR THE ATOMIC ENERGY COMMISSION 

Oigijgna.' Signed by 

Karl Goiler~_ 

Karl R. Goller, Assistant Director 
for Operating Reactors 

Directorate of Licensing 

Attachment: 
Change No. 16 to Appendix A 

Technical Specifications 

Date of Issuance: MAY 4 174



Replace the 
issued with 
105A, 105B, 
lines.

ATTACHMENT TO LICENSE AMENDMENTS NOS. 7 AND 4 

CHANGE NO. 16 TO APPENDIX A OF TECHNICAL SPECIFICATIONS 

FACILITY OPERATING LICENSE NOS. DPR-29 AND 30 

existing unnumbered pages of the Technical Specifications 
Change No. 8 on 8/24/73 with the enclosed revised pages 

109B and 109C. The changed areas are reflected by marginal



UNITED STATES

ATOMIC ENERGY COMMISSION 
K-i WASHINGTON, D.C. 20545 

COMMONWEALTH EDISON COMPANY AND 

IOWA-ILLINOIS GAS AND ELECTRIC COMPANY 

DOCKET NO. 50-265 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 4 

License No. DPR-30 

1. The Atomic Energy Commission (the Commission) having found that: 

A. The application for amendment by the Commonwealth Edison Company 
dated February 8, 1974, complies with the standards and require-.  
ments Of t.h... Ats .. ,C Ee,-y Act of 1"54, as aniended ("he Act), 

and the Commission's rules and regulations set forth in 10 CFR 
Chapter I; 

B. 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 

C. No request for a hearing or petition for leave to intervene was 
filed following notice of the proposed action.  

2. Accordingly, paragraph 3.B of Facility License No. DPR-30 is hereby 
amended to read as follows: 

"B. Technical Specifications 

The Technical Specifications contained in Appendices A and 
B, attached to Facility Operating License No. DPR-30 are 
revised as indicated in the attachment to this license 
amendment. The Technical Specifications, as revised, are 
hereby incorporated in the license. The licensee shall 
operate the facility in accordance with the Technical 
Specifications, as revised."
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3. This license amendment is effective as of the date of its issuance.  

FOR THE ATOMIC ENERGY COMMISSION 
Original Signed by 

Karl Goller j, 

Karl R. Goller, Assistant Director 
for Operating Reactors 

Directorate of Licensing 

Attachment: 
Change No. 16 to Appendix A 

Technical Specifications

Date of Issuance: MAY 1 4 1974



ATTACHMENT TO LICENSE AMENDMENTS NOS. 7 AND 4 

CHANGE NO. 16 TO APPENDIX A OF TECHNICAL SPECIFICATIONS 

FACILITY OPERATING LICENSE NOS. DPR-29 AND 30 

Replace the existing unnumbered pages of the Technical Specifications 
issued with Change No. 8 on 8/24/73 with the enclosed revised pages 
105A, 105B, 109B and 109C. The changed areas are reflected by marginal 
lines.
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3.5 LI:MITING CONDITIONS FOR OPERATION

J. Average Planar LIIGR 

During steady state power operation, the 

average linear heat generation rate (LEGR) 

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 shown in Figure 3.5.1.

K. Local LHIGR 

During steady state power operation, the 

linear heat generation rate (LHGR) of any rod 
in any fuel assembly at any axial location 

shall not exceed the maximum allowable LHGR 

as calculated by the following equation: 

LEGR Ds LHGR 17 W/ 
max d T)m a x LLLTy 

LI{GR = Design LHGR 17.5 MW/ft

/I~max,
Maximum power spiking 
penalty - 0.035

LT - Total core lngth - 2 ft 

L -Axial position above bottom 
of core

4.5 SURVEILLANCE REQUIRDIENTS

J. Average Planar LHGR

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

K. Local LHGR 

Daily during reactor power operation, the 
local LHGR shall be checked.

1r'�rA

I



*~ f .

H 
C,' 

t�I 

(-7' 

H

0 

'-3 

t�1 
1-I z 
H 

0 

'-3 

t1� 

1-4 

H 
H 

1-4 
1-1 
H

F

Lfl



3.5,J Average Planar LHGR 

This specification assures that the peak cladding temperature following the postulated 

design basis loss-of-coolant accident will not exceed the 2300°F limit specified in the 

Interim Acceptance Criteria (IAC) issued in June 1971 considering the postulated 

effects of fuel pellet densification.  
The peak cladding temperature following a postulated loss-of-coolant accident is 

primarily a function of the average heat generation rate of all the rods of a fuel 

assembly at any axial location and is only dependent secondarily on the rod to rod 

power distribution within an assembly. Since expected local variations in power 

distribtuion within a fuel assembly affect the calculated peak clad temperature 

by less than + 20°F relative to the peak temperature for a typical fuel design, the 

limit on the average linear heat generation rate is sufficient to assure that 

calculated temperatures are below the IAC limit.  

The maximum average planar LHGR's shown in Figure 3.5.1 are based on calculations 

employing the models described in the General Electric Report NEDM-10735 as modified 

by General Electric Report NEDO-20181,. which was modified by the Regulatory staff in "Supplement 1 

to the Technical Report on Densification of General Electric Reactor Fuels, December 14, 1973".  

3.5.K Local LHGR 

This specification assures that the linear heat generation rate in any rod is less than 

the design linear heat generation even if fuel pellet densification is postulated. The 

power spike penalty specified is based on the analysis presented in Section 3.2.1 of the 

GE Topical Report NEDM-10735 Supplement 6, and assumes a linearly increasing variation

109B



in axial gaps between core bottom and top, and assures with a 95% confidence, that no 

more than one fuel rod exceeds the design linear heat generation rate due to power 

spiking. An irradiated growth factor of 0.25% was used as the basis for determining 

4P/P in accordance with General Electric Development and Planning Memorandum #45, 

"Length Growth of BWR Fuel Elements," R. A. Proebsthe, October 1, 1973 and U.S.  

Atomic Energy Commission report, "Supplement 1 to the Technical Report on Densification 

of General Electric Reactor Fuels," December 14, 1973.

109C



UNITED STATES ATOMIC ENERGY COMMISSION 

DOCKET NOS. 50-254 AND 50-265 

COMMONWEALTH EDISON COMPANY AND 

IOWA-ILLINOIS GAS AND ELECTRIC COMPANY 
(Quad-Cities Units 1 and 2) 

NOTICE OF ISSUANCE OF CHANGES TO 
TECHNICAL SPECIFICATIONS OF FACILITY OPERATING LICENSES 

No request for a hearing or petition for leave to intervene having 

been filed following publication of the notice of proposed action in the 

Federal Register on March 22, 1974 (39 F.R. 10928), the Atomic Energy 

Commission (the Commission) has issued Change No. 16 to the Technical 

Specifications of Facility Operating Licenses Nos. DPR-29 and DPR-30 to 

the Commonweaith Edison Company and the Iowa-Illinois Gas and Electric 

Company (the licensees). This change, effective immediately, authorized 

only that portion of the proposed action dealing with changes to the 

limiting conditions for operation associated with fuel densification for 

the current 7 x 7 fuel authorized for use in Quad-Cities Units 1 and 2.  

The licensees are presently authorized to possess and operate Quad-Cities 

Units 1 and 2 located in Rock Island County, Illinois, at power levels up 

to 2511 MWt using a full core of 7 x 7 fuel (containing uranium 235).  

The Commission's Regulatory staff has found that the application 

for the above action dated February 8, 1974, complies with the requirements 

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

regulations published in 10 CFR Chapter I and has completed its evaluation
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of the action and issued a Safety Evaluation concluding that there is 

reasonable assurance that the health and safety of the public will not be 

endangered by operation in accordance with the changes to the Technical 

Specifications as authorized by Change No. 16, which is incorporated in the 

subject licenses by Amendments 7 and 4 thereto.  

A copy of Amendments 7 and 4 with Change No. 16 to the Technical 

Specifications of Facility Operating Licenses Nos. DPR-29 and DPR-30 and 

the Directorate of Licensing's Safety Evaluation are available for public 

inspection at the Commission's Public Document Room at 1717 H Street, N. W., 

Washington, D. C., and at the Moline Public Library at 504 - 17th Street 

in Moline. Illinois 61265. Single copies of these items miy ke otne4dA 

upon request sent to the U. S. Atomic Energy Commission, Washington, D. C., 

20545, Attention: Deputy Director for Reactor Projects, Directorate of 

Licensing - Regulation.  

FOR THE ATOMIC ENERGY COMMISSION 

" "2n D gjCd 1y 

Dennis L. Ziemann, Chief 
Operating Reactors Branch #2 
Directorate of Licensing 

Dated at Bethesda, Maryland, 
this day of MAY 1 4 1974


