
APR 21 1975 

Docket Nos. 50254 

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

Nuclear Licensing Administrator 
Boiling Water Reactors 

Post Office Box 767 
Chicago, Illinois 60690 

Gentlemen: 

The Comaission has issued the enclosed Amendment Nos. 15 and 11 to 

Facility License Nos. DPR-29 and DPR-30 for Units 1 and 2 of the 

Quad Cities Nuclear Power Station. These amendments include Change 

No. 26 to the Technical Specifications and is in response to 

Commonwealth Edison's request- dated December 13. 1974, as supple

mented December 20, 1974, January 27, 1975•, March 14 and 27, 1975, 

and April 9, 1975. These amendments also include your request dated 

may 15. 1974, as supplemented by filings dated October 22 and 

December 5, 1974.  

These a:endiments (I) incorporate operating limits in the Technical 

Specifications based on the new General Electric Thermal Analysis 

Basis (GETA'), and (2) authorize changes to the APRM11 flux scram 

and APPM4 Rod Block Limits.  

Copies of the related Safety Evaluation and the Federal Register 
Notice are also enclosed.  

DATE: ••. .

"•-.318 (Rev. 9-53) AFCM 0240
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You'are requested to provide an analysis of the symmetry of 
the 7 ower distribution for the operation with reload 1 fuel of Quad Cities Units I and 2. This submittal should include 
an evaluation of the assumption of the TIP uncertainty used 
in the GETAB evaluation. It is requested that this analysis 
be provided within 60 days after Quad Cities Unit 2 resumes 
operation from the current refueling outage.  

Sincerely, 

n• •signed by 

Dennis L. ziemann 

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

Enclosures: 
I. Amendment 15 to DPR-29 
2. Amendment 11 to DPR-30 
3. Safety Evaluation: 
4. Federal Register Notice 

cc: see next page
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Commonwealth Edison Company • 3 - APR 21 1975 

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 County Courthouse 
Rock Island, Illinois 61201 

cc w/enclosures and cy of CECo filings 
dtd. 5/15/74, 10/22/74, 12/5/74, 3/14/75, 
3/27/75 and 4/9/75e

Mr. Leroy Stratton 
Bureau of Radiological Health 
Illinois Department of Public Health 
Springfield, Illinois 62706 

Mr. Gary Williams 
Federal Activities Branch 
Environmental Protection Agency 
230 South Dearborn Street 
Chicago, Illinois 60604 

Mr. Ed Vest 
Environmental Protection Agency 
1735 Baltimore Avenue 
Kansas City, Missouri 64108



COMN~NEALTH EDISON COM.ANY 
AND 

IOMA-ILLINOIS GAS A-6 ELECTRIC COMPANY 

DOCKET NO. 50-254 

dD CITIES NUCLEAR POWER STATION UNIT 1 

AMMN•NT TO FACILITY OPERATING LICENSE 

Amendment No. 15 
License No. DPR-29 

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

A. The applications for amendment by Commonwealth Edison Company 
(the licensee) dated May 15, 1974, as supplemented October 22 and December 5, 1974, and December 13, 1974, as supplemented 
December 20, 1974, January 27, 197S, March 14 and 27, 1975, 
and April 9, 1975, conply with the standards and requirements 
of the Atomic Energy Act of 1954, as amended (the Act), and 
the Commission's rules and regulations set forth in 10 CFR 
Chapter I; 

B. The facility will operate in conformity with the application, 
the provisions of the Act,;-,a7-ithe 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; and 

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.  

2. Accordingly, the license is amended by a change to the Technical 
Specifications as indicated in the attachment to this license 
amendment and Paragraphs 3.B and 3.C of Facility License No. DPR-29 
are hereby amended and added (respectively) to read as follows: 

OF FIC E* 
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B. Technical Specifications 

The Technical Specifications contained in Appendices 
A and B, as revised, are hereby incorporated in the 
license. The licensee shall operate the facility in 
accordance with the Technical Specifications, as 
revised by issued changes thereto through Change 
No. 28.  

C. Restrictions 

Opertion of the reactor is not authorized beyond the 
point in the fuel cycle at which the reactivity insertion 
rate during a scram is less than that of Curve B on 
Figure 1 of '"Dresden Station Special Report 29, Supplement 
B" dated March 29, 1974.  

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

FOR THE NUCLEAR VCEGULATORY COMIISSION ongin;al signed / 
A .Oiaombisso 

A. Giambusso, Director 
Division of Reactor Licensing 
Office of Nuclear Reactor Regulation 

Attachmoent: 
Change No. 26 to the 

Technical Specifications 

Date of Issuance: APR 2 1 •n-' 
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CO-ONWEALTH EDISON CO1PANY 
#AND 

IOWA-ILLINOIS GAS -D ELECTRIC COPAINI 

DOCKET NO. 50-265 

QUAD CITIES NUCLEAR POWER STATION UNIT 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

•ndment No. 11 

License "N;o. DPR-30 
I. The Nuclear Regulatory Commission (the Commission) has found that: 

A. The applications for amendment by Commonwealth Edison Company (the licensee) dated May 15, 1974, as supplemented October 22 and December 5, 1974, and December 13, 1974, as supplemented December 20, 1974, January 27, 1975, IM•arch 14 and 27, 1975, and Apfi1 9, 1975, comply with the standards and requirements of the' Atomic Energy Act of 1954, as amended (the Act), and the Commission's rules and regulations set forth in 10 CFR 
Chapter I; 

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

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

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.  

2. Accordingly, the license is amended by a change to the Technical Specifications as indicated in the attachment to this license amendment and Paragraph 3.B of Facility License No. DPR-30 is hereby amended to read as follows: 

OFF ICE-*

SURNAMEO . .......................................... ..................................................................................................................................................................................  
SURNAME • 

DATE* .- ...................................................... 
. I ............. ... ..  
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B. Technical Specifications 

The Technical Specifications contained in Appendices 
A and B, as revised, are hereby incorporated in the 
license. The licensee shall operate the facility in 
accordance with the Technical Specifications, as 
revised by issued changes thereto through Change 
No. 28.  

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

FOR THE NUCLEAR REGULATORY COMMISSION 

A. Giambusso, Director 
Division of Reactor Licensing 
Offlie of Nuclear Reactor Regulation

Attachment: 
Change No. 26 to the 

Technical Specifications

Date of Issuance: APR 2,1 1975.
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AXrACI*4ENT TO LICENSE AMENDMENT NOS. 11 AND 15 

CHANGE NO. 26 TO THE TECHNICAL SPECIFICATIONS 

FACILITY OPERATING LICENSE NOS. DPR-29 AND DPR-30 

DOCKET NOS. 50-254 AND SO-265 

The following changes relate to the Quad Cities Technical Specifications.  

Changed areas on the revised pages are shown by a marginal line.  

Remove Paes Insert Pages 

3rd page of Table of Contents 3rd page of Table of Contents 
2 and 3 2 and 3 
5 through 9 5 through 9 
11 through 23 11 through 23 
27 27 
44 44 
64 and 65 64 and 6S 
75 and 83 75 and 83 
105A and 105B 10SA, 105B, IOSC and 10SD 
109B (and 109C for Unit 2 Only) 109B and 109C 
110 110 

113A 
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SURNAME . .  

DATFEo A e-5 
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1.0 DEFINITIONS 

E. Instrument Calibration - An instrument cali
bration means the adjustment of an instrument 
signal output so that it corresponds, within 
acceptable range, and accuracy, to a known 
value(s) of the parameter which the instrument 
monitors. Calibration shall encompass the 
entire instrument including actuation, alarm, 
or trip. Response time is not part of the 
routine instrument calibration, but will be 
checked once per operating cycle.

F. Instrument Functional Test - An instrument 
functional test means the injection of a 
simulated signal into the instrument primary 
sensor to verify the proper instrument 
response alarm, and/or initiating action.

I

26

G. Instrument Check - An instrument check is 
qualitative determination of acceptable opera
bility by observation of instrument behavior 
during operation. This determination shall 
include, where possible, comparison of the 
instrument with other independent instruments 
measuring the same variable.  

H. Limiting Conditions for Operation (LCO) - The 
limiting conditions for operation specify the 
minimum acceptable levels of system perfQr
mance necessary to assure safe startup and 
operation of the facility. When these condi
tions are met, the plant can be operated 
safely and abnormal situations can be safely 
controlled.

I. Limiting Safety System Setting (LSSF) - The 
limiting safety system settings are settings 
on instrumentation which initiate the auto
matic protective action at a level such that 
the safety limits will not be exceeded. The 
region between the safety limit and these 
settings represents margin with normal opera
tion lying below these settings. The margin 
has beon established so that with proper 
operation of the instrumentation the safety 
limits will never be exceeded.  

J. Limiting Total Peaking Factor - The 
Limiting Total Peaking Factor (LTPF) 
is the lowest Total Peaking Factor 
which limits a fuel type to a Linear 
Heat Gneration Rate (LHGR) corres
ponding to the operating limit at 
100% power.  

K. Logic System Functional Test - A logic system 
functional test means a test of all relays and 
contacts of a logic circuit from sensor to 
activated device to insure all components are 
operable per design intent. Where possible, 
action will go to completion; i.e., pumps will 
be started and valves opendd.  

L. Modes of Operation - A reactor mode switch 
selects the proper interlocking for the operat
ing or shutdown condition of the plant. Fol1ow
ing are the modes and interlocks provided: 

1. Shutdown - In this position, a reactor scram 
is initiated, power to the control rod drives 
is removed, and the reactor protection trip 
systems have been de-energized for 10 seconds 
prior to permissive for manual reset.

2
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1.0 DEFINITIONS 

2. Refuel - In this position, interlocks are 
established so that one control rod 
only may be withdrawn when flux amplifiers 
are set at proper sensitivity level and the 
refueling crane is not over the reactor, 
Also, the trips from the turbine c-itrol 
valves, turbine stop valves and main steam 
isolation valves and condenser vacuum, are 
bypassed. If the refueling crane is over 
the reactor, all rods must be fully inserted 
and none can be withdrawn.  

* 3. Startup/Hot Standby Mode - In this posi
tion, the reactor protection scram trips, 

* initiated by condenser low vacuum and 
main steamline isolation valve closure,' 
are bypassed, the low pressure main steam
line isolation valve closure trip is 
bypassed, the reactor protection system 
is energized with IPRM and APRM neutron 
monitoring system trips and control rod 
withdrawal interlocks in service.  

4. Run Mode - In this position the reactor 
system pressure is at or above 850 psig, 
and the reactor protection system is 
energized with APRM protection and RMB 
interlocks in service (excluding the 15% 

. high flux scram).

261 N.
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Operating - Operating means that a system or 
component is performing its intended functions 
in its required manner.  

Operating Cycle - Interval between the end of 
one refueling outage for a particular unit and 
the end of the next subsequent refueling 
outage for the same unit.

Q. Primary Containment Integrity - Primary contain
ment integrity means that the drywell and 
pressure suppression chamber are intact and all 
of the following conditions are satisfied: 

1. All manual containment isolation valves on 
lines connecting to the reactor coolant 
system or containment which are not required 
to be open during accident conditions are 
closed.  

2. At least one door in each airlock is closed 
and sealed.  

3. All automatic containment isolation valves 
are operable or deactivated in the isolated 
position.  

4. All blind flanges and manways are closed.

(

Operable - A system or component shall be con
sidered operable when it is capable of per
forming its-intended 'fuaction ift its required 
manter.

* M not included

3
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1.0 DEFINITIONS 

may not in itself result in serious consequences 

but it indicates an operational deficiency subject 

to regulatory review.  

Y. Secondary Containment Integrity - Secondary con

tainment integrity means that the reactor build

ing is intact and the following conditions are 

met:

1. At least one door in each access opening is 
closed. 26

2. The standby gas treatment system is operable.  

3. All reactor building automatic ventilation 
system isolation valves are operable or are 
secured in the isolated position.  

Z. Shutdown - The reactor is in a shutdown con
dition when the reactor mode switch is in the 
shutdown mode position and no core alterations 
are being performed.  

1. Hot Shutdown means conditions as above 
with reactor coolant temperature greater 
than 2120 F.  

2. Cold Shutdown means conditions as above 
with reactor coolant temperature equal to 
or less than 212*F.  

AA. Simulated Automatic Actuation - Simulated 
automatic actuation means applying a 
simulated signal to the sensor to actuate 
the circuit in question.

BB. Total Peaking Factor - The Total Peaking 
Factor (TPF) is the highest product of 
radial, axial, and local peaking factors 
simultaneously operative at any segment 
of fuel rod.  

CC. Transition Boiling - Transition boiling 
means the boiling regime between nucleate 
and film boiling. Transition boiling is 
the regime in which both nucleate and film 
boiling occur intermittently with neither 
type being completely stable.  

DD. Critical Power Ratio (CPR) - The critical 
power ratio is 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 as calculated by 
application of the GEXL correlation.  
(Reference NEDO-10958) 

EE. Minimum Critical Power Ratio (MCPR) - The 
minimum in-core critical' power ratio 

corresponding to the most limiting fuel 
assembly in the core.

(
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2.1 LIMITING SAFETY SYSTEM SETTING

S1.1 F11I1. C!.ADDI;:G INTEGRITY

ApplIcability 

The Safety Limits established to 
preserve the fuel claddihg integrity 
apply to those variables which 
monitor the fuel thermal behavior.  

Oblective 

The objective of the Safety Limits 
is to establish limits below which 
the integrity of the fuel cladding 
is preserved.  

Specifications 

A. Reactor Pressure >800 psia and Core 
Flow > 10% of Rated.  

The existence of a minimum critical 
power ratio (MCPR) less than 1.06.  
shall constitute violation of the 
fuel cladding integrity safety limit.

C-
2.1 FUEL CLA)DID:G INTECITY

Applicabili ty 

The Limiting Safety System Settings 
apply to trip settings of the instru
ments and devices which are provided 
to prevent the fuel cladding integ
rity Safety Limits from being ex
ceeded.  

Objective 

The objective of the Limiting Safe
ty System Settings is to define the 
le,.el of the process variables at 
which automatic protective action 
is initiated to prevent the fuel clad
ding integrity Safety Limits from 
being exceeded.  

Specifications 

A. Ncutron Flux Trip Settings 

The limiting safety system trip 
settings shall be as specified 
below:

26
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i.1 SAFETY LIMIT 2.1 LIMITING SAFETY SYSTEM SEMTING

i. APPU.l Flt,-, Scram Trip Sotting (Run Mode) 

sheon the reactor mode switch is in the 
run position, the APRPM flux scram setting 
shall be as shown in Figure 2.1-1 and 
shall be: 

with a maximum set point of 120% for core 
flow equal to 98 x 106 lb/hr and greater.  

wheres 

S - setting in per cent of rated power 

26 
W - per cent of drive flow required to produce 

a rated core flow of 98 Mlb/hr.  

TPF - LTPF unless the combination of power 
and peak LHGR is above the curve in 
Figure 2.1-2 at which point the actual 
peaking factor value shall be used. ( 

LTPF - 3.06 (7X7 fuel assemblies) 

3.03 (8X8 fuel assemblies) 

2. APT•M Fluy Scram Trip Setting (Refuel or 

Startup ani Hot Standby Mode) 

When the reactor mode switch is in 
oie refuel or startup/hot standby posi
t(on, the APRM scram shall be set at 

I( thnL or equal to 15% of rated neutron 

f lux.

7



1.1 'SAFETY LIMIT 2.1 LIMITING SAFETY SYSTEM SETTING 

I 
Im

B. Core Thermal Power Limit (Reactor
Pressure !< 800 Psir)

When the reactor pressure, is < 800 
psig or core flow is less than 10% 
of rated, the core thermal power 
shall not exceed 25 perceni of rated 
thermal power.  

C. Power Transient 

1. The neutron flux shall not exceed the scram 
setting established in Specification 2.1.A 
for longer than 1.5 seconds as indicated by 
the process computer.  

2. When the process computer is out of service, 
this safety limit shall be assunied to be 
exceeded if the neutron flux exceeds the scram 
setting established by Specification 2.,I.A 
and a control rod scram does not occur.ý 

D. Reactor Water Level (Shutdown Conditicn) 

Whenever the reactor is in the shutdown condition 
with irradiated fuel in the reactor vessel, the 
water level shall not be less than that corres
ponding to 12 inches above the top of the active 
fuel when it is seated in the core.

3. IR•i Flux Scram Trip Setting

The IM'i flux scram setting shall be 
set at less than or equal to 120/125 of 
full scale.

B. APRM Rod Block Setting

The APRM rod block s-ettlng shall be As 
shown in Figure 2.1-1 and shall be: 

S < [6 5 + 4 3] r rr -
26

The definitions used above for the APRM scram 
trip apply. (

I
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I

1.1 SAFETY LIMIT
2.1 LIMITING SAFETY SYSTEM SETTING

C. Reactor lcI water level scram setting shall 
be > 143" above the top of the active fuel 

at normal opera'ting conditions.  

D. Reactor loz wate level ECCS initiation 

shall be 83" 0) above the top of the 

active fuel at normal operating conditions.( 

E. Turbine stop valve scram shall be < 10% 

valve closure from full open.  

F. Turbine control valve fast closure scram 

11all initiate upon actuation of the fast 

closure solenoid valves which trip the 

tiurbine control valves.  

G. MKin steamline isolation valve closure scram 

shall be < 10% valve closure from full open.  

U. r•in steamline loa pressure initiation of 

Ia•in steamline isolation valve closure 

Shall be > 850 psig.  

I. Turbine EHC control fluid low pressure 

scram on loss of control oil pressure shall 

be set at greater than or equal to 900 psig.  

J. Condenser low vacuum scram shall be set at 

> 23 in. Hg Vacuum.

9
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1.1 Safety Limit Bases 

FUEL CLADDING INTEGRITY

The fuel cladding integrity limitjis 
set such that no calculated fuel dam
age would occur as a result of an 
abnormal operational transient. Be
cause fuel damage is not directly 
observable, a step-back approach 
is used to establish.a Safety Limit 
such that the minimum critical power 
ratio (MCPR) is no less than 1.06.  
MCPR > 1.06 represents a conser
vative margin relative to the con
ditions required to maintain fuel 
cladding integrity.  

The fuel cladding is one of the 
physical barriers which separate 
radioactive materials from the 
environs. The integrity of this 
cladding barrier is related to its 
relative freedom from perforations 
or cracking. Although some cor
rosion or use related cracking may 
occur during the life of the.  
cladding, fission product migration 
from this source is incrementally 
cumulative and continuously 
measurable. Fuel cladding per
forations, however, can result from 
thermal stresses which occur from 
reactor operation significantly 
above design conditions and the pro
tection system safety settings.  
While fission product migration from 
cladding perforation is Just as 
measurable as that from use related 
cracking, the thermally caused 
cladding perforations signal a

26

threshold, beyond which still 
greater thermal stresses may 
cause gross rather than incre
mental cladding deterioration.  
Therefore, the fuel cladding 
Safety Limit is defined with 
margin to the conditions which 
would produce, onset of transition 
boiling, .(MCPR of 1.0). These 
conditions represent a significant 
departure from the condition in
tended by design for planned 
operation.  

A. Reactor Pressure >800 psig and 
Core Flow> 10% of Rated.  

Onset of transition boiling results 
in a decrease in heat transfer from 
the clad and, therefore, elevated 
clad temperature and the possibility 
of clad failure. However, the ( 
existence of critical power, or 
boiling transition, is not a directly 
observable parameter in an operating 
reactor. Therefore, the margin to 
boiling transition Is calculated 
from plant operating parameters such 
as core power, core flow, feedwater 
temperature, and core power distri
bution. The margin for each fuel 
assembly is characterized by the 
critical power ratio (CPR) which is 
the ratio of the bundle power which 
would produce onset of transition

12



Safety Limit Bases

1.1.A Reactor Pressure > 800 psig and 
Core Flow >:10 of Rated. (cont'd) 

boiling divided by the actual bundle power.  
The minimum value or this ratio for 
any bundle in the core is the minimum 
critical power ratio (MCFR). It is 
assumed that the plant operation Is 
controlled to the nominal protective 
setpoints via the instrumented vari
ables. (Figure 2.1-3).

The Safety Limit (MCPR of 1.06) has 
sufficient conservatism to assure that 
in the event of an abnormal operatibnal 
transient initiated from a normal 
operating condition more than 99.9% 
of the fuel rods in the c6re are ex-.  
pected to avoid boiling transition.  
The margin between MCPR of 1.0 (onset 
of transition boiling) and the safety 
limit, 1.06, is derived from a detailed 
statistical analysis considering all 
of the uncertainties in monitoring 
the core operating state including 
uncertainty in the boiling transition 
correlations See e. g. Reference (1).  

Because the boiling transition cor
relation is based on a large quantity 
of full scale data there is a very 
high confidence that operation of a 
fuel assembly at the condition of 
MCPR = 1.06 would not produce bollit) 
transition.

26

However, if boiling transition were 
to occur, clad perforation would not 
be expected. Cladding temperatures 
would increase to approximately 
1100°F which is below the perforation 
temperature of the cladding material.  
This has been verified by tests in 
the General Electric Test Reactor 
(GETR) where similar fuel operated 
above the critical heat flux for a 
significant period of time (30 
minutes) without clad perforation.

(

If reactor pressure should ever 
exceed 14O0 psia during normal power 
operation (the limit of applicability 
of the boiling transition correlation) 
It would be assumed that the fuel 
cladding integrity Safety Limit has 
been violated.  

In addition to the boiling transition limit 
(MCPR) operation is constrained to a maximum 
LHGR - 17.5 kw/ft for 7x7 fuel and 13.4 fw/ft 
for 8x8 fuel. This constraint is established 
by specifications 2.1.A.1 and 3.5.J. Specifi-( 
cation 2.1.A.1 established limiting total peakin, 
factors (LTPF) which constrain LHGR's to the 
maximum values at 100% power and established 
procedures for adjusting APRM scram settings which 
maintain equivalent safety margins when the total 
peak factor (TPF) exceeds the LTPF. Specification 
3.5.J established the LHGR max which cannot be 
exceeded under steady power operation.  

(1) NEDO-20693. "General Electric Boiling 
Water Reactor Reload No. 1 Licensing Submittal 
for Quad Cities Nuclear Power Station Unit 2."
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Safety Limit Bases (cont'd)

B. Core Thermal Power Limit 
(Reactor Pressure< 800 psia) 

At pressures below 800 psia, the 
core elevation pressure drop (0 
power, 0 flow) is greater than 4.56 
psi. At low powers and flows this 
pressure differential is maintained 
in the. bypass region of the core.  
Since the pressure drop in the bypass 
region is essentially all elevation 
bead, the core pressure drop at low 
powers and flows will alwiys be greater 
than 4.56 psi. Analyses show that 
with a flow of 28xl0O. lbs/hr. bundle 
flow, bundle pressure drop is nearly 
independent of bundle power and has 
a value of 3.5 psi. Thus, the bundle 
flow with a 4.56 psi driving head 
will be grPater than 28xi03 los/hr.  
Full scale ATLAS test data taken at 
pressures from 14.7 psia to 800 psia 
indicatd that the fuel assembly 
critical power at this flow is approxi
mately 3.35 MWt. At 25% of rated 
thermal power, the peak powered bun
dle would have to be operating at 
3.86 times the average powered bundle 
in order to achieve this bundle power.  
Thus, a core thermal power limit of 
25% for reactor pressures below 800 
psia is conservative.  

C. Power Transient 

During transient operation the heat flux 

(thermal power-to-water) would lag be

hind the neutron flux due to the inherent 

heat transfer time constant of the fuel 

which i-s8-9 seconds. Also, the limiting 
safety system scrtim settings are at values

which will not allow the reactor to 
be operated above the safety limit 
during normal operateon or during 
other plant operating situations which 
have been analyzed in detail. In 
addition, control rod scrams are such 
that for normal operating transients 
the neutron flux transient is terml
nated before a significant increase 
In surface hent flux occurs. Scram ( 
times of each control rod are checked 

26 leach refueling outage and at least 
every 32 weeks 50% are checked to as
sure adequate insertion times. Exceed
ing a neutron flux scram setting and 
a failure of the control rods to reduce 
flux to less than the scram setting 
within 1.5 seconds does not necessarily 
imply that fuel is damaged; however, 
for this specification a safety limit 
violation will be assumed any time a 
neutron flux scram setting is exceeded 
for longer than 1.5 seconds.  

If the scram occurs such that the neu
tron flux dwell time above the limit
ing safety system settuitg is less th( 
1.7 seconds, the safety limit will not 
be exceeded for normal turbine or gen
erator trips, which are the most severe 
normal operating transients expected.  
These analyses show that even if the 

2 bypass system fails to operate, the 
2j design limit of MCPR = 1.06 Is not 

exceeded. Thus, use of a 1.5 second 
limit provides additional margin.

2-11;
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. Safet Limit Bases 

11,0 Power Transient (cont'd) 

The computer provided has a 
sequence annunciation program which 
will indicate the sequence in which 
scrams occur such as neutron flux, 
pressure, etc. This program also 
indicates when the scram setpoint is 
cleared. This will provide information 
on how long a scram condition exists 
and thus provide some measure of the 
energy added during a transient. Thus, 
computer information normally will be 
available for analyzing scrams; how
ever, if the computer information should 
not be available for any scram analysis, 
Specitication 1.I.C.2 will be relied on 
to determine if a safety limit has been 
violated.  

During periods when the reactor is shut 
down, consideration must also be given 
to water level requirements due to the 
effect of decay heat. If reactor water 
level should drop below the top of the 
active fuel during this time, the 
ability to cool the core is reduced.  
This reduction in core cooling cap
ability could lead to elevated cladding 
temperatures and clad perforation. The 
core will be cooled sufficiently to pre
vent clad melting should the water level 
be reduced to two-thirds the core height.  
Establishment of the safety limit at 12 
inches above the top of the fuel provides 
adequate margin. This level will be con
tinuously monitored whenever the recir
culation pumps are not operating.

2.1

26
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Limiting Safety System Setting Bases 

FUEL CLADDING INTEGRITY 

The abnormal operational transients 
applicable to operation of the units 
have been analyzed throughout the 
spectrum of planned operating con
ditions up to the rated thermal power 
condition of 2511 MWt. In addition, 
2511 MWt is the licensed maximum steady
state power level of the units. This.  
maximum steady-state power level will ( 
never knowingly be exceeded.  

Conservatism is incorporated In the 
transient analyses in estimating the 
controlling factors, such as void 
reactivity coefficient, control rod 
scram worth, scram delay time, peaking 
fautors, and axial power shapes. These 
factors are selected conservatively 
with respect to their effect on the 
applicable transient results as deter
mined by the current analysis model.  
This transient model, evolved over 
many years, has been substantiated in 
operation as a conservative tool for 
evaluating reactor dynamic performance.  
Results obtained from a General Electric( 
boiling water reactor have been com
pared with predictions made by the model.  
The comparisons and results are sum
marized in Reference 2.  

(2) 
Linford, R. B., "Analytical Methods 
of Plant Transient Evaluations for 
the General Electric Boiling Water 
Reactor," NEDO-10802, Feb., 1973.  
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2.1 1ý4mitrinlng Safety System SettinEg Bases 

Fuel Cladding Integrity (cont'd) 

261 The absolute value of the void reac
tivity coefficient used in the analysis 
is conservatively estimated to be about 
25'% greater than the nominal maximum 
value expected to occur during the core 
lifetime. The scram worth used has 

261 been derated to be equivalent to appro
ximately 80% of the total scram worth of 
of the control rods.. The scram delay 
time and rate of rod insertion allowed 
by the analyses are conservatively set 
equal to the longest delcy and slowest 
insertion rate acceptable by Technical 
Specifications. The effect of scram 
worth, scram delay time and rod in
sertion rate, all conservatively 
applied, are of greatest significance 
in the early portion of the negative 
reactivity insertion. The rapid in
sertion of negative reactivity is 
assured by the time requirements for 
5% and 25% insertion. By the time 
the rods are 60% inserted, approxi

26 mately four dollars of negative reac
tivity have been inserted which 
strongly turns the transient, and 
accomplishes the desired effect. The 
times for 50% and 90% insertion are 
given to assure proper completion of 
the expected performance in the 
earlier portion of the transient, 
and to establish the ultimate fully 
shutdown steady-state condition.  

This choice of using conservative values 
of controlling parameters and initiating 
transients at the design power level, 
produces more pessimistic answers than 
would result by using expected values of 
control parameters and analyzing at higher 
power levels.

26 
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Steady-state operation without 'forced 
recirculation will not be permitted, 
except during startup testing. The 
analysis to support operation at 
various power and flow relationships 
has considered operation with either 
one or two recirculation pumps.  

The bases for individual trip settings 
are discussed in the following para
graphs.  

For analyses of the thermal consequences of 
the transients, the MCPR's stated in paragraph 
3.5.K are conservatively assumed to exist prior 
to initiation of the transients.

A.

(

Neutron Flux Trip Settings

261 1. APRM Flux Scram Trip Setting (Run Mode)

261

The average power range monitoring 
(APRM) system, which is calibrated 
using heat balance data taken during 
steady-state conditions, reads in 
percent of rated thermal power. Be
cause fission chambers provide the basic 
input signals, the APRM system responds 
directly to average neutron flux. ( 
Durinc transients, the instantaneous 
rate of heat transfer from the fuel 
(reactor thermal power) is less than 
the instantaneous neutron flux due to 
the time constant of the fuel. There
fore, during abnormal operational 
transients, the thermal power of the 
fuel will be less than that indicated 
by the neutron flux at the scram setting.  
An,--iljes demonstrate that with a 120 
percent scram trip setting, none of the 
abnormal operational transientsl analyzed 
violate the fuel SafetyLimit and- there 
is a substantial margin--from fuel damage.  
Therefore, the use of flow referenced 
scram trip provides even additional margin.  

16



2.1. A. Neutron Flux Trip Settings 

1. APRM Flux Scram Trip Setting 
(Run Mode) (cont'd)

An increase in the APRM scram trip 
setting would decrease the margin pre'
sent before the fuel cladding integrity 
Safety Limit is reached. The APRM 
scram trip setting was determined by 
an analysis of margins required to pro
vide a e'easonable range for maneuvering 
during operation. Reducing this oper
ating margin would increase the fre
quency of spurious scrams which have an 
adverse effect on reactor safety because 
of the resulting thermal stresses. Thus, 
the APRM scram trip setting was selected 
because it provides adequate margin for 
the fuel cladding integrity Safety Limit 
yet all6ws operating margin that reduces 
the possibility of unnecessary scrams.  

The scram trip setting must be adjusted 
to ensure thpt the LHGR transient peak 
is not increased for any combination of 
TPF and reactor core thermal power.  

The scram setting is adjusted in accor
dance with the formula in Specification 
2.1.A.I, when the maximum total peaking 
factor is greater than the limiting total 
peaking factor.  

APRM Flux Scram Trip Setting 
(Refuel or Start & Hot Standby Mode) 

For operation in the startup mode while 
the reactor is at low pressure, the APRM 
scram setting of 15 percent of rated power 
provides adequate thermal margin between the 
the setpoint and the safety limit, 25 per
cent of rated. The margin is adequate to 
accommodate anticipated maneuvers associated 
with power plant startup. Effects of In
creasing pressure at zero or low void con
tent are minor, cold water from sources 
evailable during startup is not much colder 
than that already in the system, tempera-

2 3.

ture coefficients are small, and con
trol rod patterns are constrained to 
be uniform by operating procedures 
backed up by the rod worth minimizer.  
Of all possible sources of reactivity 
input, uniform control rod withdrawal 
is the most probable cause of signifi
cant power rise. Because the flux 
distribution associated with uniform 
rod withdrawals does not involve high ( 
local peaks, and because several rods 
must be moved to change power by a 
significant percentage of. rated power, 
the rate-of power rise is very slow.  
Generally, the heat flux is in near 
equilibriumwith the fission rate. In 
an assumed uniform rod withdrawal ap
proach to the scram level, the rate of 
power rise is ipo more than 5 percent 
of rated power per minute, and the 
APRM system would be more than adequate 
to assure a scram before the power 
could exceed the safety limit. The 15 
percent APRM scram remains active un
til the mode switch is placed in the 
RUN position. This switch occurs when( 
reactor pressure is greater than 850 
psig.  

IRM Flux Scram Trip Setting 

The IRM system consists of 8 chambers, 
4 in each of the reactor protection 
system logic channels. The IRM is a 
5-decade instrument which covers the 
range of power level between that 
covered by the aRM and the APRMb The 
5 decades are broken down into 10 ranges, 
each being one-half of a decade in size.

17
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2.I.A. Neutron Flux Trip Setting 

3. IRM Flux Scram Trip Setting (cont'd) 2.1.B APRM Rod Block Trip Setting

The IRM scram trip setting of 120 
divisions is active in each rangeeof 
the IRM. For example, if the Instru
ment were on range 1, the scram 3etting 
would be a 120 divisions for that range; 
likewise, if the instrument were on range 
5, the scram would be 120 divisions on 
that range. Thus, as the IRM is ranged 
up to accomodete the increase in power 
level, the scram trip setting is also 
ranged up.  

The most significant sources of reac
tivity change during the power increase 
are due~to control rod withdrawal. In 
order to ensure that the IRM provided 
adequate protection against the single 
rod withdrawal error, a range of rod 
withdrawal accidents was analyzed. This 
analysis included starting the accident 
at various power levels. The most se
vere case involves an initial condition 
in which the reactor is just subcritical 
and the IRM system is not yet on scale.  

Additional conservatism was taken in this 
analysis by assuming that the IRM channel 
closest to the withdrawn rod is bypassed.  
The results of this analysis show that the 
reactor is scrammed and peak power limited 
to one percent of rated power, thus main

26j tainlng MCPR above 1.06. Based on the above 
analysis, the IRM provides protection against 
local control rod withdrawal errors and con
tinous withdrawal of control rods In sequence 
and provides backup protection for the APF1I.

Reactor power level may be varied by 
moving control rods or by varyipg 
the recirculatlon flow rate. The APRM 
system provides a control rod block to 
prevent rod withdrawal beyond a given ( 
point at constant recirculation flow 

rate to protect against the condition 
261 of a MCPR less than 1.06. This rod 

block trip setting, which is auto
matically varied with recirculation 
loop flow rate, prevents an increase 
in the reactor power level to exces
sive values due to control rod with
drawal. The flow variable trip setting 
provides substantial margin from fuel 
damage, assuming a steady-state opera
tion at the trip setting, over the 
entire recirculation flow range. The 
margin to the Safety Limit increases as 
the flow decreases for the specified 

261trip setting versus flow relationship; 
therefore the worst case MCPR which 
could occur during steady-state opera
tion is at 108% of rated thermal power 

261because of the APRM rod block trip 
setting. The actual power distribution 
in the core is established by specified 
control rod sequences and is monitored 
continuously by the in-core LPRI sy3tem.  
As with the APRM scram trip setting, 
the AFMM rod block trip setting Is ad
justed downward if the maximum total 
peaking factor exceeds the limiting 

261 total peaking factor, thus preserving 
the APPM rod block safety margin.  

18
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2.1 Limiting Safety System Setting Bases (cont'd) 

C. Reactor Low Water Level Scram - The reactor 

low water level scram is set at a point which 

will assure that the water level used in the 

bases for the safety limit is maintained.  

The scram setpoint is based on normal oper

ating temperature and pressure conditions 

because the level instrumentation is density 

compensated.  

D. Reactor Low Low Water Level ECCS Initiation 

Trip Point - The emergency core cooling 

subsystems are designed to provide sufficient 

cooling to the core to dissipate the energy 

associated with the loss of coolant accident 

and to limit fuel clad temperature to well 

below the clad melting temperature to assure 

that core geometry remains intact and to limit 

any clad metal-water reaction to less than IZ.  

To accomplish their intended function, the 

capacity of each emergency core cooling system 

component was established based on the reactor 

low water level scram setpoint. To lower the 

setpoint of the low water level scram would 

increase the capacity requirement for each of 

the ECCS components. Thus, the reactor vessel 

low water level scram was set low enough to 

permit margin for operation, yet will not be 

set lower because of ECCS capacity requirements.

260 

261

The design of the ECCS components to meet the 
above criteria was dependent on three previously 

set parameters: the maximum break sie, the low 

water level scram setpoint and the ECCS initia
tion setpoint. To lower the eetpoint for 

initiation of the ECCS could lead to a loss of 

effective core cooling. To raise the ECCS 
initiation setpoint would be in a safe direction, 
but it would reduce the margin established to 

prevent actuation of the ECCS during normal 

operation or during normally expected transients.  

Z. Turbine Stop Valve Scram - The turbine stop valve 

closure scren trip anticipates the pressure, 
neutron flux and heat flux increase that could 
result from rapid closure of the turbine stop 

valves. With a scram triD setting of 10 
percont of valvo closure from full open, the 

resultant incrczo in Eurface heat flux is 

limited such that MCPiM remains above 1.06 even 

during the worst caso transient that assumes the 

turbino bypass is closed.  

F. Turbine Control Valve Fast Closure Scram - ( 
The turbine control valve fast closure scram 

is provided to anticipate the rapid increase 

in pressure and neutron flux resulting from

19



2.1 Limiting Safety System Setting Bases (cont'd) 

fast closure of the turbine control valves 
due to a load rejection and subsequent 
failure of the bypass; i.e., it prevents 
MCPR from becoming less than 1.06 for this 
transient. For the load rejection from 
100% power, the LHGR increases to only 
106.5% of its rated value which results 
in only a small decrease in MCPR.  

G. Reactor Coolant Low Pressure Initiates Main 
Steam Isolation Valve Closure - The low pressure 
isolation at 850 psig was provided to give 
protection against fast reactor depressurization 
and the resulting rapid cooldown of the vessel.  
Advantage was taken of the scram feature 
which occurs in the run mode when the main 
steam line isolation valves are closed to pro
vide for reactor shutdown so that operation at 
pressures lower than those specified in the 
thermal hydraulic safety limit does not occur, 
although operation at a pressure lower than 
850 psig would not necessarily constitute an 
unsafe condition.  

H. Main Steam Line Isolation to Valve Closure 
Scram - The low pressure isolation of the 
main steam lines at 850 psig was provided

to give protection against rapid reactor de

pressurization and the resulting rapid cooldown 
of the vessel. Advantage was taken of the scram 
feature in the run mode which occurs when the 

mTain steam line isolation valves are cic.-;c'i ( 
to provide for reactor shutdown so that high 
power operation at low reactý-r pressures does 
not occur, thus providing protection for the 

fuel cladding integrity safety limit. Operation 
of the reactor at pressures lower than 65G psig 
requires that the reactor mode switch be in 
the startup position where protection of the 

fuel cladding integrity safety limit is provided 
by the IRM and APRM high neutron flux scrams.  

Thus, the combination of main steam line low 
pressure isolation and isolation valve closure 
scram in the run mode assures the availabiility 
of neutron flux scram protection over the entire 

range of applicability of the fuel, cladding 
integrity safety limit. In addition, the iso
lation valve clo~ure scram in, the -un mode 

anticipates the pressure and flux transients ( 
which occur during normal or inadvertent iso

lation valve closure. With the scrams 2et at 

10% valve closure in the run mode there is no 

increase in neutron flux.

20
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2.1 Limiting Safety System Setting Bases (cont'd) 

I. Turbine EHC Control Fluid Low Pressure Scram 

The turbine EHC control system operates using 

high pressure oil. There are several points in 

this oil system where a loss of oil pressure 

could result in a fast closure of the turbine 

control valves. This fast closure of the turbine 

control. valves is not protected by the turbine 

control valve fast closure scram since failure 

of the oil system would not result in the fast 

closure solenoid valves being actuated. For a 

turbine control valve fast closure, the 

core would be protected by the APRM and high 

reactor pressure scrams. However, to provide 

the same margins as provided for the generator 

load rejection on fast closure of the turbine 

control valves, a scram has been added to 

the reactor protection system which senses 

failure of control oil pressure to the turbine 

control system. This is an anticipatory scram 

and results in reactor shutdown before any 

26 j significant increase in neutron 
flux occurs. The transient response is 

very similar to that resulting from the 

turbine control vale fast closure scram.  

The scram setpoint of 900 psig is set high 

enough to provide the necessary anticipatory 

function and low enough to minimize the 

number of spurious scrams. Normal operating 

pressure for this system is 1250 psig.  

Finally the control valves will not start 

until the fluid pressure is 600 psig. There

fore, the scram occurs well befcre valve 

closure begins.

J. Condenser Low Vacuum Scram - Loss of conden
ser vacuum occurs when the condenser can no 

longer handle the heat input. Loss of con
denser vacuum initiates a closure of the 

turbine stop valves and turbine bypass 
valves which eliminates the heat input to 

the condenser. Closure of the turbine stop 
i- bypir:s valves ca'kses i pre-sire :r;;: .  

neutron flux rise, and an increase in surface 
heat flux. To prevent the clad safety 'Limit 
from being exceeded if this occurs, a reactor 
scram occurs on turbine stop valve closure 
in the run mode. The turbine stop valve 
closure scram function alone is adequate to 

prevent the clad safety limit "rom being 

exceeded in the event of a turbine trip transient 
with bypass closure. Ref. Section 4 .. 3 SAR.  

The condenser low vacuum scram is antcicpaLory to 
the stop valve closure scram and causes a scram 

before 'I• stop vasty, s are closed c.r Uls he 

resulting Lr-a[Lý,t is less severe. 7cr.nM 
occurs in the run mode at 23" Hg vac.uum, stop 

valve closure occurs at 20" Hg vacuum d m y

pass ciosur•S ' *,7 g vacP,.m..



130 

120

w 

I-

LL~ 
0 
-0 

w 
0 

0~ 

0

X-

I00

80

60

40

20

0

CORE FLOW RATE (% OF RATED) 

FIGURE 2.1-3 APRM FLOW BIAS SCRAM RELATIONSHIP TO 
NORMAL OPERATING CONDITIONS

20 40 60 80 100 120

22



(.

BLANK PAGE 

(

23



3. 1 LIMITING CONDITION FOR OPERATION

3.1 REACTOR PROTECTION SYSTEM 

Applicability: 

Applies to the instrumentation and 
associated devices which initiate a 
reactor scram.  

Objective: 

To assure the operability of the 
reactor protection system.  

Specification: 

A. The setpoiuts, miniutnx nu,:-ber of trip 
systez-s, and mini•L:vn nu-..ber of instru
ment channels that m,,st be operable 
for each position of the reactor mode 
switch sh-lA. be as given in Table 
3.1.!. The,• sy•ten: r ,punse ti,32:5 

from the opening of the sensor 
contact up to and inclhding the 
opening of the trip actuator contacts 
shall not exceed 100 milliseccnds.

26

B. During operation with a Liniting 
Total Peaking Factor, either:.  

a. The APRM scram and rod block set
tings shell be reduced to the values 
given by the equations in Specifica
tions 2.1.T.1 -nd 2.1.B; or

4.1 REACTOR PROTECTION SYSTEM

26

Applies to the surveillance of the instrumen
tat*.3n and &qsociated d-vices which initiate 
reactor scram.  

Objective: 

To specify the type and frequency of 
surveillmnce to be applied to the protection 
ins trumc'ntat ion.  

Specific;,1 ion: 

A. Instr ,;entation systeL•s shall be 
functionally tested and calibratted as 
indic.ated in Tables 4.1.1 and 4.1.2, 
respect ively.  

B. Daily during reactor pouer oplration, 
the core power distribution shall be 
checked for Limiting Total Peaking 
Factor (LTPF).

b. The power distribution shall be changed 
such that a Limiting Total Peaking 
Factor no Ao. ^Ac.. % a.

(

( 
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4.1 SURVEILLANCE REQUIREIMENT

Aplicabil itv :



4.1 Surveillance Requirements Bases (ont'd) 

Switch in Shutdown, Manual Scram, High Water 

Level in Scram Discharge Volume, Main Steam

line Isolation Valve Closure, Turbine Control 

Valve Fast Closure and Turbine Stop Valve 

Closure. All of. the devices or sensors associ

ated with these scram functions are simple 

on-off switches and, hence, calibration is 

.not applicable; i.e., the switch is either 

on or off. Based on the above, no calibra- 
( 

tion is required for these instru',,ent channels.  

B. The LTIF shall be checked once 
per day to determine if the APRN4 
scram requires adjustment. This 
may normally be done by checking 

the LPPM, readings, TIP traces, or 
26 process computer calculations.  

Only a small number of control 
rods are moved daily and thus the 
peaking factors are not expected 

to change significantly and thus 

a daily check of the LTPF is 

adequate. 
I



3.2 Limiting Condition for Operations Bases (cont'd) 

Pressure instrumentation is provided which trips 
when main steamline pressure drops below 850 
psig. A trip of this instrumentation results 
in closure of Group 1 isolation valves. In the 
"Refuel" and "Startup/Hot Standby" mode this 
trip function is bypassed. This function is 
provided primarily to provide protection against 
a pressure regulator malfunction which would cause 
the control and/or bypass valve to open. With 
the trip set at 850 psig inventory loss is limited 
so that fuel is not uncovered and peak clad tempera
tures are much less than 1500*F; thus, there are 
no fission products available for release other 
than those in the reactor water. Ref. SAR Section 
11.2.3.  

The RCIC and the HPCI high flow and temperature 
instrumentation are provided to detect a break 
in their respective piping. Tripping of this 
instrumentation results in actuation of the RCIC 
or of HPCI isolation valves. Tripping logic for 
this function is the same as that for the main 
steamline isolation valves and thus all sensors 
are required to be operable or in a tripped 
condition to meet the single failure criteria.' 
The trip settings of 200*F and 300% of design 
flow and valve closure time are such that core 
uncovery is prevented and fission product release 
is within limits.  

The instrumentation which initiates ECCS action 
is arranged in a 1 out of 2 taken twice logic 
circuit. Unlike the reactor scram circuits, 
however, there is one trip system associated 
with each function rather than the two trip 
systems in the Reactor Protection System. The 
single failure criteria is met by virtue of the

fact that redundant core cooling functions are 
provided; e.g., two core sprays, and automatic 
blowdown and high pressure coolant injection. The 
specification requires that if a trip system becomes 
inoperable, the system which it activates is declared 
inoperable. For example, if the trip system for core 
spray "A" becomes inoperable, core spray "A" is de
clared inoperable and the out-of-service specifications 
of Specification 3.5 govern. This specification 
preserves the effectiveness of the system with 
respect to the single failure criteria even during 
periods when maintenance or testing is being 
performed.  

The control rod block functions are provided to 
prevent excessive control rod withdrawal so that 

261 MCPR does not approach j.06. The trip logic for 
this function is 1 out of n; e.g., any trip on one 
of the six APRM's, 8 IRM's, or 4 SRM's will result 
in a rod block. The minimum instrument channel 
requirements assure sufficient instrumentation to 
assure the single failure criteria are met. The 
minimum instrument channel requirements for the RBH 
may be reduced by one for a short period of time to 
allow for maintenance, testing, or calibration.  

2 6 This time period is only -3% of the operating time 
in a month and does not significantly increase the 
risk of preventing an inadvertent control rod with
drawal.  

The APRM rod block function is flow biased and 

26 I prevents a significant reduction in MCPR especially 
during operation at reduced flow. The APRM provides 
gross core protection; i.e., limits the gross core 
control rods in the normal withdrawal sequence. The 

26 trips are set so that MCPR is maintzined greate: 
26 than 1.06.
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3.2 Limiting Condition for Operations Bases (cont'd)

The APRM rod block function which is set at 
12% of rated power is functional in the refuel 
and Startup/Hot Standby mode. This control 
rod block provides the same type of protection 
in the Refuel and Startup/Hot Standby mode as 
the APRM flow biased rod block does in the run 

26 mode; i.e., it prevents MCPR from decreasing 
below 1.06 during control rod withdrawals and 
prevents control rod withdrawal before a 
scram is reached.  

The RBM rod block function provides local 
protection of the core, i.e., the pre

261 vention of transition boiling in a local region 
of the core, for a single rod withdrawal error 
from a limiting control rod pattern. The 
trip point is flow biased. The worst case single 
control rod withdrawal error has been analyzed 
and the results show that with the specified 
trip settings rod withdrawal is blocked 
before the MCPR reaches 1.06 thus 
allowing adequate margin, Ref. (1).  

26 Below 70 percent power, the worst case 
withdrawal of a single control rod results 
in a MCPR greater than 1.06 without rod 
block action. Thus, below this power level 
it is not required.  

The IRM rod block function provides local as 
well as gross core protection. The scaling 
arrangement is such that trip setting is less 

26 than a factor of 10 above the indicated level.  
Analysis of the worst case accident results 
in rod block action before MCPR approaches 1.06.  

(1) NEDO-206 93, "General Electric Boiling 
Water Reactor Reload No. 1 Licensing 

26 Submittal for Quad Cities Nuclear 
Power Station (Unit 2)" December 1974.  
Section 6.3.3.2.

A downscale indication on an APRM or IRM is 
an indication the instrument has failed or the 
instrument is not sensitive enough. In 
either case the instrument will not respond to 
changes in control rod motion and thus control 
rod motion is prevented. The downscale trips are 
set at 3/125 of full scale.  

The SRM rod block with < 100 cps and the detector 
not fully inserted assures that the SRM's are not ( 
withdrawn from the core prior to commencing rod 
withdrawal for startup. The scram discharge volume 
high water level rod block provides annunciation 
for operator action. The alarm setpoint has been 
selected to provide adequate time to allow deter
mination of the cause of level increase and correc
tive action prior to automatic scram initiation.  

For effective emergency core cooling for small 
pipe breaks, the HPCI system must function, since 
reactor pressure does not decrease rapidly enough 
to allow either core spray or LPCI to operate in 
time. The automatic pressure relief function is 
provided as a backup to the HPCI in the event the 
HPCI does not operate. The arrangement of the 
tripping contacts is such as to provide this functio 
when necessary and minimize spurious operation. Thr 
trip settings given in the specification are adequate 
to assure the above criteria are met. Ref. SAR 
Section 6.2.6.3. The specification preserves the 
effectiveness of the system during periods of main
tenance, testing, or calibration, and also minimizes 
the risk of inadvertent operation; i.e., only one 
instrument channel out of service.  

Two air ejector off-gas monitors are provided and, 
when their trip point is reached, cause an isolation 
of the air ejector off-gas line. Isolation is 
initiated when both instruments reach their high.



3. 3 LIMTING CONDITION. FOP CPEUJtOU4

5. ~During operation with limiting coatrol 
rod patterns, as determined by. the 

.nuclear engineer, either: 

a. Both RBK channels shall be 
operable; or 

b. Control rod withdrwrld shall be 
blocked; or 

c. Tho cporat~ng p0o1r lcvol slall bo 
llmitcd so tho the XCiR will 
r•main abovo 1. 06 aencmnng a 
singlo error th-t results in 
completo withdr&ual of any single 
oporable control rod.  

C. Scram Insertion Times 

I. The average scram inýertioa ti-, based on 
the de-energization of the scram pilot valve 
solenoids at time zero, of all operable con
trol rods in the reactor power operatioa 
coudition shall be no grcater than: 

X Inserted From Avg. Scram Insertion, 
?ally Withdraon ' - _ Tires (scc)

5 
20 
50 
90

o.375 
0.900 
2.00 
3.50

5. Whcnx a limiting control rzJ patte-..  
exists, an insrrumczn ft-cticr.ni tezt 
of the Rfll shall be perfor:-z prior to 
withdramal of the desigtated ro,(s) 
and daily thereafter.

(

C. Scram Insertion Tims 

1. After refueling outage and prior 
to operation above 30% power, vw-th 
reactor pressure above 800 psig, 
all control rods shall be subject 
to scram-time measurements from 
the fully withdrawn position. The 
scram times shall be meaasured 
without reliance on the control rod 
drive pumps.

75

26
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3.3 Limiting Condition for Operation Bases (cont'd)

5. The Rod Block Monitor (RBM) is designed 26 
to automatically prevent fuel damage in 
the event of erroneous rod withdrawal 
from locations of high power density 
during high power operation. Two 
channels are provided, and one of these 
may be bypassed from the console for 
maintenance and/or testing. Tripping of 
one of the channels will block erroneous 
rod withdrawal soon enough to prevent 
fuel damage. This system backs up the 
operator who withdraws control rods 
according to a written sequence. The 
specified restrictions with one chainnel 26 

out of service conservatively assure that 
fuel damage will not occur due to rod 
withdrawal errors when this condition exists.  
During reactor operation with certain limit
ing control rod patterns, the withdrawal of 
a designated single control rod could re
sult in one or more fuel rods with MCPRs 261 
less than 1.06. During use of such patterns, 
it is judged that testing of the RBM system 
prior to withdrawal of such rods to assure 
its operability will assure that improper 
withdrawal does not occur. It is the 
responsibility of the Nuclear Engineer to 
identify these limiting patterns and the 
designated rods either when the patterns are 
initially established or as they develop 
due to the occurrence of inoperable control 
rods in other than limiting patterns.

26 1

The control rod system is analyzed to bring the 
reactor subcritical at a rate fast enough to 
prevent fuel damage; i.e., to prevent the MCPR 
from becoming less than 1.066 The limiting 
power transient is that resulting from a tur
bine stop valve closure with failure of the 
turbine bypass system. Analysis of this 
transient shows that the negative reactivity 
rates resulting from the scram with the 
average response of all the drives as given in 
the above specification, provide the required' 
protection, and MCPR remains greater than \ 
1.06. Reference (I) sbows the control rod 
scram reactivity used in analyzing the 
transients, Reference (1) should not be 
confused with the total control rod worth, 
18%tk, as listed in some amendments to the SAPF.  
The 18%Ak value represents the amount of 
reactivity available for withdrawal in the 
cold clean core, whereas the control rod 
worths shown in Reference (1) repre
sent the amount of reactivity available for 
insertion (scram) in the hot operating core.  
The minim•m amount of reactivity to be 
inserted during a scram is controlled by 
permitting no m-re than 10% of the operable 
rods to have long scram times. In the 
analytical treatment of the transients, 390 
milliseconds are allowed between a neutron ( 
sensor reaching the scram point %nd the 
start of motion of the control rods. This 
is adequate and coiLservative when compared 
to the typically observed time delay of 
about 270 milliseconds. Approximately 70 
milliseconds after neutron flux reaches the 

(1) "Dresden Station Special Report No.  
29, Supplement B", Figure t.

83
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C. Scram Insertion Times
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3.5 LmrCITIN C0oDlITIaiS FOR OPORtTIO 

J. Local II!.R 

During steady state power operation, the 
linear he&t generation rate (LCGR) of any 
rod in any fuel assembly &t &ray axial 
locatiorn shall not exceed the rzximum 
allowable 1CR as calculated by the 
folloving equation.

UICR WW LHGRd [I -(\ = ,+A

IMGRd w Design IMCR 

a 17.5 kw/ft, 7X7 fuel assemblies 

"13.4 kw/ft, 8XR fuel assemblies 

AP)-a- iMaximum power spiking penalty \P max 

- .035 initial core fuel 

" .029 reload 1, 7X? fuel 

- .022 reload, 8X8 fuel 

- 02S reload 1, mixed oxide fuel 

T - Total Core Length 

- 12 ft 

L - Axial distance from bottom of core

4. 5 SUIVEILIUX-CE REQUItEr--ITS

26

J. Local UIGR 

Daily during steady state power 
oplration above 25 Per cent of 
rated thermn.l power, the Local 
LHGR shall be checked.

(

261
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3.5 LIMITING CONDITION FOR OPERATION

K. Minimum Critical Power Ratio (MCPR)

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

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

at rated power and flow. For core flows other 
than rated, these nominal values of MCPR shall 
be incrcaccd by a factor of Kf, where Kf is as 
shown in Figure 3.5-2.

K. Minimum Critical Power Ratio -(MCPR) 

The V.C'R shall be determined daily 
during steady state power opsration 
above 25% of rated thermal power.

26 

( 

(
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4.5 SURVEILLANCE REQUIREMENTfS
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FIGURE 3.5-2 Kf FACTOR
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3.5 Limiting Condition for Operation Bases (Cont'd) 

1, Average Planar ILHGR 

This specification assures that, the peak 
cladding temperature following the postulated 
design basis loss-of-coolant accident will not 
exceed the 2300OFO limit specified in the 
Interim Acceptance Criteria (lAC) Issued in 
June 1971 considering the postulated effects 
of fuel pellet densification.  

The peak cladding tempe'rature following a pos
tulated loss-of-coolant accident. id 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 second
arily on the rod to rod power distribution 
within an assembly. Since expected local 
variations in power distribution within a fuel 
assembly affect the clculated peak clad temp
erature by less than - 20OF relative to ihe peak 
temperature for a typical fuel design, the 
limit or. the average planar LHGR is sufficient 
to assure that calculated temperatures are 
below the IAC limlLt.  
The maximum averaee planar WAGRs shown 
in Figure 3.5.1 are based.on oalculations 
employing the models described in 
Reference I as modified by Reference 2, 
and authorized in Reference 3.

assures with a 95% confidence, that no 
more than .one fuel rod exceeds the 
design linear heat generation rate dre 
to bpower spiking. An irradiation growth 
factor of 0.25f was used as the basis 
for determininp AP/P In accordance 
with Refeiences c and 6.  

(I). NEDM-10735, 0Fuel Densification 
Effects on General Electric Boiling 
Waier Reactor Fuel," Aug.. 1973.  

(2) NEDO-2011, "GEGAP-TIII A Model 
for the Prediction of Pellet
Cladding Thermal Conductance in 
N•R Fuel Rods," Nov. 1973.  

(3) D.J. Skovholt (USAEC) letter to 
J.S. Abel (C, Co.) Dec. 5, 1973.  

(4) NEDM-107)5, 'Vuel Densification 
Effects on General Electrjc Boil!ing 
Water Reactor Fuel," Section 3.2.1, 
Supplement 6. AuC. 1973.  

(5) J.A. Pindis (sE) letter to V.A. Moore 
(USAEC), "Plant Evaluation with CE 
GEGAP-IrI," Dec. 12# 19P,4 

(6) USAEC ReDCrt, "Supplement 1 to the.  
Tecnnical ReDort on DenhIfication of 
General Electric Reactor Fuels," 
Dec. 14, 1073.

* J. Local GIHR 

This specification assures that the 
maximum linear heat generation rate in 
any rod Is less than the design linear 
heat generation rate even if fuel pellet 
defisification is postulated. The power 
spike penalty specified is based on that 
presented in Reference 4, and assumes a 
linearly increasing variation in axial 
gaps between core bottom and top, and

109B



3.5 Limiting Condition for Operation 
Bases (cont'd) 

Minimum Critical Power Ratio (MCPR)

The steady state values for MCPR specified 
in this Specification were selected to 
provide margin to accommodate transients 
and uncertainties in monitoring the core 
operating state as well as uncertainties 
in the critical power correlation itself.  
These values also assure that operation 
will be such that the initial condition 
assumed for the LOCA analysis, a MCPR of 
1.18, is satisfied. For any of the special 

set of transients or disturbances caused by 

single operator error or single equipment 
malfunction, it is required that design 

analyses initialized at this steady state 
operating limit yield a MCPR of not less than 

that specified in Specification l.l.A at any 

time during the transient assuming instrument 
trip settings given in Specification 2.1. For 

analysis of the thermal consequences of these 

transients, the limiting value of MCPR stated 
in this specification is conservatively assumed 

to exist prior to the initiation of the tran
sients. The results apply with increased 
conservatism while operating with MCPR's greater 

than specified. The limiting transient which 

determines the required steady state MCPR limits 
is the turbine trip event assuming failure of 

the turbike bypass valves with a scram initiated 
by the turbine stop valve position switches.  

For core flow rates less than rated, 
the steady state MCPR is increased by the 
formula given in the Specification. This 
assures that the MCPR will be maintained 
greater than that specified in SpecifiT 
cation l.l.A even in the event that the

motor-generator set speed controller 
causes the scoop tube positioner for the 
fluid coupler to move to the maximum 
speed position.

( 

(

109C
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4.5 Surveillance Requirements Bases: 

The testing interval for the core and containment 
cooling systems is based on a quantitative reli
ability analysis, judgment, and practicality.  
The core cooling systems have not been designed 
to be fully testable during operation. For 
exa ple, the core spray final admission valves 
do not open until reactor pressure has fallen to 
350 psig. Thus , during operation, even if high 
drywell pressure ware simulated, the final valves 
would not open. In the case of the EpCi, auto
matic initiation during power operation would 
result in pumping cold water into the reactor 
vessel which is not desirable.  

The systems can be automatically actuated during 
a refueling outage anJ this will be done. To 
increase the availability of the individual com
ponents of the core and containment cooling 
systems, the co=ponents which make up the 
system, i.e., instrunutation, pumps, valve 
operators, etc., are tested more frequently.  
The instrusentatioa is functionally tested each 

oth. Likewise the pumps and motor-operated 
viýXT-q P-re also tested ech wonth to assure their 

operability. The combination of a yearly sinm
lated automatic actuation test and monthly 
tests of the pumps and valve operators is 
deemed to be adequate testing of these systems.

With components or subsystems out-of-service 
overall core and containnt cooling reliability 
is maintained by demonstrating the operability 
of the remaining cooling equipmient. The degree 
of operability to be demonstrated depends on 
the nature of the reason for the out-of-service 
equipment. For routine out-of-service periods 

ctused bv preventative maintenance, etc., 

thie pump and valve operability checks will 
V-, performed to demonstrate operability of the 
remaining components. However, if a failure, 
design deficiency, etc., caused the out-of
service period, then the demonstration of oper
ability should be thorough enough to assure 
that a similar problem does not exist on the 
remaining components. For er-ple, if an out
of-service period were caused by failure of a 
pump to deliver rated capacity due to a design 
deficiency, the other pumps of this type might 
be subjected to a flow rate test in addition 
to the operability checks.  

The s-urveillance requirements to ensure the dis
charge piping of the core spray, LPCI code-of 
the RMl, KPCI, and RCIC systems are filled pro-( 
vides for a visual observation that water flowsk 
from a high point vent. This ensures that the 
line is in a full condition. Between the 
monthly intervals at which the lines are vented, 
instrumentation has been provided to monitor

itO



4.5 Surveillance Requiremsnts Bases (cont'd) 

I. Average Planar LHGR 

At core thermal power levels less than or 
equal to 25 per cent, operating plant 
experience and thermal hydraulic analyses 
indicate that the resulting average planar 
LHGR is below the maximum average planar LHGR 
by a considerable margin; therefore, evaluation 
of the average planar LHGR below this power 
level is not necessary. The daily require
ment for calculating average planar LHGR 
above 25 per cent rated thermal power is 
sufficient since power distribution shifts 
are slow when there have not been signifi
cant power or control rod changes.  

26 

J. Local LHCR 

The LHGR as a function of core height shall 
be checked daily during reactor operation at 
greater than or equal to 25 per cent power to 
determine if fuel burnup or control rod movement 
has caused changes in power distribution. For 
LHGR to be a limiting value below 25 per cent 
rated thermal power, the MTPF would have to be 
greater than 10 which is precluded by a considerable 
margin when employing any per-aissible control 
rod pattern.

K. Minimum Critical Power Ratio (MCPR)

At core thermal power levels less than or equal 
to 25 per cent, the reactor will be operating 
at minimum recirculation pump speed and the 
moderator void content will be very small. For 
all designated control rod patterns which nuy be 
employed at this point, operating plant experience 
and thermal hydraulic analysis indicates that the 

resulting MCPR value is in excess of requirements 
by a considerable margin. With this low void 

content, any inadvertent core flow increase 
would only place operation in a more con
servative mode relative to MCPR.  

The daily requirement for calculating 
MCPR above 25 per cent rated thermal 
power is sufficient since power distribution 
shifts are very slow when there have not been 
significant power or control rod changes.

In addition, the Kf correction applied to 
the IZO provides margin for flow increases 
from low flows.

i 3A
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NOS. 1S AND 11 TO FACILITY OPERATING LICENSE 
NOS. DPR-29 AND DPR-30 

(CHANGE NO. 26 TO THE TECHNICAL SPECIFICATIONS) 

COMM4ONWEALTH EDISON COMPANY AND 

IOWA-ILLINOIS GAS AND ELECTRIC COMPANY 

QUAD CITIES STATION UNITS 1 AND 2 

DOCKET' NOS. 50-254 AND 50-265 

INTRODUCTION 

By application dated December 13, 1974, Commonwealth Edison (CE) requested 
that the licenses for Quad Cities Units 1 and 2 b amended to include 
operating limits based on the new General Electric Thermal Analysis Basis 
(GETAB) described in General Electric Company report NEDO-109S8(1).  
Analyses of the effect of applying GETAB to normal operation, anticipated 
transients and accidents were attached to the CE letter dated December 20, 
1974, in support of operation of Quad Cities Unit 2 with 8 x 8 reload 
fuel. Proposed changes to the Technical Specifications of Facility 
Operating Licenses DPR-29 and DPR-30 for Quad Cities Units 1 and 2 based 
on GETAB were submitted by a letter dated January 27, 1975. Supplemental 
information related to GETAB was submitted by letters dated March 14, 1975, 
March 27, 1975 and April 9, 1975.  

The proposed ichanges involve the adoption of a now transition boiling 
correlation termed GEXL which would replace the T,- -Levy critical heat 
flux correlation as the basis for determining the thermal-hydraulic con
ditions which would result in a departure from nucleate boiling. Notice 
of the proposed issuance of the amendments was issued on February 3, 1975, 
and published in the Federal Register on February 10, 1975 (40 P.R. 6240).' 

(1) "General Electric BWR Thermal Analysis Basis (CGETAB): Data, Correlation 
and Design Application, " NEDO-10958, November, 1973.  

SU RN ev. 9- 0 * O 
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In addition to evaation of the use of GETAB, this evaluation also 
considers proposed changes to the Technical Specifications of License 
Nos. DPR-29 and DPR-30 requested by application dated May 15, 1974, 
as supplemented October 22 and December 5, 1974, to modify limitations 
related to the average power range monitor (APRM) flux scram, and the 
APRM rod block and to change the definitions for limiting total peaking 
factor.  

EVALUATION 

1. General Electric Thermal Analysis Basis (GETAB) 

One of the safety requirements for light water cooled nuclear reactors 
is prevention of damage to the fuel cladding. To prevent damage to 
the fuel cladding, light water cooled reactors must be designed and 
operated such that during normal operation and anticipated transients 
the heat transfer rate from the fuel cladding to the coolant are 
sufficient to prevent overheating of the fuel cladding. Although 
transition boiling would not necessarily result in damage to boiling 
water reactor (BWR) fuel rods, historically it has been used as a fuel 
damage limit because of the large reduction in heat transfer rate 
when film boiling occurs. A critical power ratio (CPR) is defined 
which is 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 minimumec-itical 
power ratio (MCPR) is the critical power ratio corresponding to 
the most limiting fuel assembly in the core. The fuel assembly 
power at which boiling transition would be predicted to occur, 
using the GEXL correlation, is termed the critical power, The GEXL 
transition boiling correlation is more recent than the previously used 
Hensch-Levy critical heat flux correlation and is based on an extensive 
data base. The methods for applying the GEXL correlation to determine 
thermal limits has been termed the General Electric Thermal Analysis 
Basis (GETAB). We have accepted the GEXL correlation and the 
GETAB methods in a previous report( 2 ) as a basis for establishing 
the safety limit and limiting conditions for operation related to 
prevention of fuel damage for General Electric BWR 8 x 8 and 7 x 7 
fuel. To apply GETAB to the Technical Specifications 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 3) 
establishing limiting conditions for operation such that the initial 
conditions assumed in accident analyses are satisfied.  

72) "Revi-w and Evaluation of GETAB (General Electric Thermal Analysis

OFFIC,)'. Basis) fo Ws"Division of Techncal Rev~iew, D rectorate of! ......... F.... Licensin8 United Stat .s Atomic ..Enej gy.Commss-sion September,..974..,..  

SURNAME-)-* -__...__... 
..  

DATm -)W I . ....... M .... .~ ( ....... ...... .O E NM N PRNTN OIIE 97 .
ruImIt AM-318 (Rev. 9-53) A.ECM 0240
t

*r U. s. GOVERNMENT PRINTING OFFICES 1974-52e-166



-3-

In applying the GEXL correlation, the safety limit is based on a 

statistical analysis of the uncertainties in the GEXL correlation 

and other input parameters such that if an event occurred which 

caused the limiting fuel bundle to reach the safety limit, boiling 
transition would not occur in 99.9% of the fuel. To meet these 

conditions, the MCPR must be greater than the unity by a ratio deter

mined by the magnitude of the uncertainties. For Quad Cities Units 

1 and 2, the input list of uncertainty effects of the core operating 
parameters and calculated parameters associated with the GEXL 

correlation plus the GETAB relative bundle power histogram used in 

the statistical analysis were presented in reference 3.  

We have reviewed those uncertainty factors which are dependent 
on the fuel loading pattern and operating conditions, particularly 
the Traveling In-Core Probe (TIP) reading uncertainty and the 
R Factor* uncertainty and conclude that the proposed fuel integrity 

safety limit, a MCPR of 1.06, is acceptable to prevent fuel damage 

for Quad Cities Units 1 and 2 for fuel cycle 2, the current fuel 
cycle.  

During various transient events, the MCPR will be reduced. To assure 

that the fuel integrity safety limit (MCPR 1.06) is not exceeded 

during anticipated transients, the most limiting transients have been 

analyzed to determine which one results in the largest reduction in 

critical power ratio (AMCPR). This AMCPR is added to the safety 

limit MCPR to establish an operating limit MCPR. CE has submitted the 

results of analyses of those anticipated transients with the greatest 

change in MCPR. The most limiting transient analyzed was a turbine 

trip with failure of the bypass assuming end-of-cycle scram reactivity 

insertion rates and with reactor power reduced to 90 percent of 

rated and reactor flow at 100 percent of rated. The change in MCPR 

for this event is 0.23 for 7 x 7 fuel and 0.29 for 8 x 8 fuel. The 

resulting limiting condition for operation is a MCPR of 1.29 for 
7 x 7 fuel and 1.35 for 8 x 8 fuel.  

The proposed technical specifications for Quad Cities 1 included 

a different limiting condition for operation with respect to MCPR 

than for Quad Cities 2. CE has stated that the reason for this difference 

is that the revised dynamic void coefficient used in the analysis 

of Quad Cities 2 was not used in the Quad Cities 1 analysis. We 

have concluded that the more conservative revised dynamic void 

coefficient should be applied to both reactors. Therefore, the MCPR 

technical specifications proposed for Quad Cities Unit 2 will be 

issuz3d for Quad Cities Unit 1. This has been discussed with CE.  

(3) "General Electric BWR Reload 1 Licensing Submittal for Quad Cities 

Unit 2," NEDO-20693, December, 1974.  

* The R Factor is a parameter which characterizes the local peaking 

pattern with respect to the most limiting rod.
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The assumed end-of-life conditions of 90 percent rated power and 

100 percent rated flow are not a conservative set of boundary conditions.  

A transient from 90 percent of rated power and 90 percent of rated flow 

would result in a greater A MCPR. CE has stated in their letter dated 

March 27, 1975, that for operation with scram reactivity insertion 

rates less than that of the generic B curve( 4 ) they will provide a 

new analysis for the turbine trip with failure of the bypass transient 

at reduced flow and power conditions. Until such analysis is submitted, 

this amendment will not authorize operation for Quad Cities Unit 1 

when the reactivity insertion rate of the control rods is less than 

that of the generic B curve presented in Figure 1 of reference 4.  

This restriction has been included for Quad Cities Unit 2 in Amendment 

9. When the analysis for end-of-cycle conditions has been submitted, 

reviewed, and accepted, the license will be amended accordingly.  

In the determination of the operating limit MCPR, the axial power 

peak is assumed to be at the upper portion of the core (Axial peaking 

factor of 1.57). We conclude that this assumption is conservative 

based on the GE study(l) that has shown the operating limit MCPR to 

be a function of the location of the axial peak and that the largest 

required MCPR occurs at a location approximately nine feet above the 

bottom of the twelve foot long fuel. A bottom peaked axial power 

distribution reduces the required MCPR.  

The required operating limit MCPR increases by approximately one 

percent as the R-Factor decreases from beginning of cycle to end 

of cycle. However, the R-Factors used are acceptable because at 

the end of the fuel cycle, the control rods are fully withdrawn 

and the axial peaking takes place below the core midplane. Therefore, 

we conclude that the worst consistent set of axial and local peaking 

factors were used in the analyses.  

Finger springs have been attached to the lower end fittings of the 

reload fuel. The purpose of these springs is to maintain nearly 

constant bypass flow by restricting deflection of the channel wall 

during irradiation. A bounding analysis approach was used in the 

reactor dynamics calculation assuming a 12 percent bypass flow.  

The uncertainty in this bypass flow was taken into account in the 

total core flow uncertainty used in the GEIAB analysis.  

The rod withdrawal error event is discussed in Reference 3 for Quad 

Cities Unit 2, reload 1, in terms of the worst case conditions. The 

reports show that the local power range monitor subsystem (LPRMs) 

will detect high local powers and alarm. However, if the operator 

OFFICE*(4) Dresde ion Spec al Report 29, Supplement B " dated 

March 29 1974.  
.. .. .. .. .. ... .. .. .. ... . . . . . . . . . . . . . . . . . . . . .

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

- UR M '• ........................r 
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ignores the LPRM alarm, the rod block m.itor (RBM) subsystem will 
stop rod withdrawal while the critical PZ wer ratio is still greater 
than the 1.06 MCPR safety limit. Therefore, no fuel damage will 
occur. We conclude that the consequence of this localized event 
is acceptable.  

NEDO-20693 considers loading errors in whik.h an 8 x 8 reload fuel 
bundle is placed in an improper position. The report states that 
a loading error accident results in a PI~k linear heat generation 
rate (LHGR) of 17.7 kw/ft and a minimwa critical power ratio (MCPR) 
of 1.18 in the misplaced reload fuej 'bundle. Therefore, no boiling 
transition occurs. The report also indicates that four fuel bundles 
adjacent to a misloaded 8 x 8 reload fuel aspembly are insignificantly 
affected by the loading error. We conclude that the consequence of 
this event is acceptable.  

The licensee submitted the results of the recirculation pump seizure 
accident. The resulting MCPR for this event are 1.18 (for 7 x 7) 
and 1.29 (for 8 x 8 fuel). This assures that boiling transition 
does not occur and no fuel cladding damage will occur. We conclude that 
the consequence of this event is acceptable.  

The use of the CPR values in the analysis of the loss-of
coolant accident will be discussed in a separate safety evaluation 
concerning the reanalysis of the emergency core cooling system 
which will be issued prior to resumption of reactor operation 
from the current refueling outage.  

Based on the above, we conclude that the operating limit MCPRs 
proposed by CE are acceptable and that the use and application to 
Quad Cities Units 1 and 2 of the GEXL transition boiling correlation 
as a replacement for the 1,ftmtN--W critical heat flux correlation 
is acceptable. We have modified the proposed GETAB based technical 
specification wit' respect to definitions and&,bases. These modifi
cations have been discussed with Commonwealth Ebison. *and they do not object.  

2. APRM Flux Scram and APRM Rod Block Limits 

The proposed technical specification changes relating to the APRM 
.flux scram and APRM rod block limits are primarily for the purpose 
of changing the heat transfer units from heat flux (Btu/hr/ft 2 ) 
to rod power (kw/ft). With the conversion to 8 x 8 fuel and to 
GETAB based technical specifications, this change in units provides a 
more convenient basis for expressing limits. The proposed changes are 
associated with maintaining acceptable reactor thermal power and 
localized fuel power as reactor coolant flow rate (as measured by 

DAE..-... ............ ......................  
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recirculation loop flow) changes. The changes affect limits during 
operations only when local power to average power ratios (total 
peaking factors) are high. The proposed changes would also clearly 
specify the limits fob the two different types of fuel assemblies 
in the core (7 x 7 and 8 x 8).  

The figures in the technical specifications specifying the limiting 
.safety system settings for APRM flux scram and APRM rod block (Figure 
2.1.1) are based on calculations using specified ratios of local 
to average power. If the actual ratios are higher than the value 
specified in the reference calculations, the limits are lowered.  
The way in which these limits are corrected and lowered during 
operations with high peaking factors is specified by use of Figure 
2.1-2 and by the equations in Section 2.1.A.1 and Section 2.1.B 
of the technical specifications. The corrections are presently stated 
in terms of peak heat flux and are calculated for 7 x 7 fuel. To 
clearly state the appropriate correction for 8 x 8 fuel, as well as 
7 x 7 fuel, CE has proposed to state the correction in terms of total 
peaking factors as compared to reference (limiting) total peaking 
factors. This requires a change in the definition of peaking factor 
and in the figures and equations which specify the limits.  

The proposed limits are specified so that, at 100% power and 100% 
recirculation flow, the local linear heat generation rate (LMGR) 
does not exceed the design LHGR 17.5 kw/ft for 7 x 7 fuel, which 
is not changed, and the corresponding value for 8 x 8 fuel of 13.4 
kw/ft.  

The specific proposed changes to the technical specifications are 
itemized below.  

Section 1.0 Definitions 

Subsection L.O.K which defines peaking factor in terms of fuel 
rod surface heat fluxes would be replaced by a new subsection 1.0.BB 
which defines a total peaking factor in terms of power profile. A 
new subsection 1.O.J defines a Limiting Total Peaking Factor. These 
new definitions are needed to be consistent with the revised format 
of the limits discussed below.  

Section 2.1 Fuel Cladding Integrity Limiting. Safety System Settings 

Subsections A.1 concerning APRM neutron flux scram settings and 
subsection B concerning APRM rod block settings express the settings 
in terms of the new definitions of peaking factors rather than in 
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terms of heat flux and base the required settings on the design 
linear heat generation rates of 17.5 and 13.4 kw/ft for 7 x 7 and 

8 x 8 fuel respectively. Figure 2.1.2 would be changed from a 

linear plot of peak heat flux versus power to a plot of peak LHGR 
versus power for 7 x 7 and for 8 x 8 fuel. For power levels between 

zero and 20% of rated core thermal power, peak LHG rates of 3.S and 
2.68 kw/ft rather than total peaking factors are specified for 7 x 7 

and for 8 x 8 fuel respectively. Below these LHGR levels fuel 

cladding damage because of a departure from nucleate boiling would 
not be expected and therefore these limiting safety system settings 
are acceptable.  

Section 3.1/4.1 Reactor Protection System Limiting Condition for 
Op;e-ation 7and ueillance Requirements 

A subsection 3.1.B is proposed which specifies required actions during 

operation when the Total Peaking Factor is greater than the Limiting 
Total Peaking Factor. The subsection provides the option of reducing 
trip settings or adjusting power distribution to conform with 
Specification 2.1.A.1 or 2.1.B. Subsection 4.1.B revised the 
surveillance requirement from a daily check of peak heat flux to a 
daily check of peak LHGR. The changes in 3.1 and 4.1 are consistent 
with the changes in Section 2.1.  

CONCLUSION 

Based on our review of item I (GETAB) of this evaluation and the 
considerations discussed therein, 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. Based on our 

review of item 2 (APRM Flux Scram and APRM Rod Block Limits) of this 
evaluation and the considerations discussed therein, 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. We also have 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 the issuance of these amendments will not be inimical to the 

common defense and security or to the health and safety of the public.  

Date: APR 21 1975 
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UNITED STATES NUCLEAR REGULATORY CO1MMISS ION 

DOCKET NOS. 50--254 AND 50-265 

COhWNWEALTH EDISON COMPANY AND 

IOWA-ILLINOIS GAS AND ELECTRIC COMPANYf 

NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY 
OPERATING LICENSES 

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

(the Commission) has issued Amendment Nos. 15 and 11 to Facility Operating 

License Nos. DPR-29 and DPR-30 (respectivily) issued to the Commonwealth 

Edison Company (acting for itself and on behalf of the Iowa-Illinois Gas 

and Electric Company) which revised Techmical Specifications for operation 

of the Quad Cities Units I and 2 located in Rock Island County, Illinois.  

These amendments are effective as of their date of issuance.  

The amendments (i) incorporate operating limits in the Technical 

Specifications based on the now General Electric Thermal Analysis Basis 

in accordance with the Commonwealth Edison's request dated December 13, 

mented December 20, 1974, January 27, 1975, March 14 and 27 

1975• ."-i.• 9, 1975, and (2) authorize changes to the Average Power 

Range Monitor (APRM) flux scram and APRM Rod Block Limits in accordance 

with Commonwealth Edison's request dated May 15, 1974, as supplemented 

October 22 and December 5, 1974.  
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T'he applications for these amendments comply with the 

standards and requirements of the Atomic Energy Act of 1954, as 

amended (the Act), and the Commission's rules and regulations. The 

Com•ission has made appropriate findings as required by the Act and 

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

are set forth in the license amendments. Notice of Proposed Issuance 

of Amendment to Facility Operating License in connection with item (1) 

above was published in the FEDEIRAL REGISIER on February 10, 1975 

(40 FR 6240). No request for a hearing or petition for leave to 

intervene was filed following notice of the proposed action. Prior 

public notice of item (2) above is not required since the amiendment 

does not involve a signfficant hazards consideration.  

For further details with respect to these actions, see (I) the 

applications for these amendments dated December 13, 1974 (as supplemented 

December 20, 1974, January 27, 1975, March 14 and 27, 1975, and April 9, 

1975), and May 15, 1974 (as supplemented October 22, 1974 and December 5, 

1974), (2) Amendment Nos. 15 and 11 to License Nos. DPR-29 and DPR-30.  

with Change No. 26, and (3) the Conmission's concurrently issued related 

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

at the Commission's Public Document Room, 1717 H Street, N. 6., Washington, 

D. C., and at the Moline Public Library, at 504 - 17th Street in Moline, 
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Illinois 60265. A single copy of items (2) and (3) may be obtained 

upon request addressed to the U. S. Nuclear Regulatory Commission, 

Washington, D. C. 20555. Attention: Director, Division of Reactor 

Licensing.  

Dated at Bethesda, Maryland. this Z4sfdCLq of" Aprl I 1147r, 
FOR ME NUCLEAR REGULATORY COHIMISSION 

Original signed bY 
IDenU.is L' Zieunmnl 

Dennis L. Ziemann, Chief 
Operating Reactors Branch 02 
Division of Reactor Licensing
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