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Definitions 1.0

1.0 DEFINITIONS

-

The following terms are defined so that uniform interpretation of these specifications may be

schieved. The defined terms appear in capitalized type snd shall be spplicable throughout these
Technical Specifications

ACTION shall be that part of 8 Specification which prescribes remedial measures required
under designated conditions

’
v
L L

AVERAGE PLANAR EXPOSURE (APE) '
The AVERAGE PLANAR EXPOSURE (APE) shall be applicable to & specific planar height and is

equal 10 the sum of the exposure of all the fuel rods in the specified bundle at the specified
height divided by the number of fuel rods in the fuel bundle

AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)
The AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) shall be applicable to @
specific planar height and is equal to the sum of the LINEAR HEAT GENERATION RATE(s) for

all the fuel rods in the specified bundle st the specified height divided by the number of fue!
rods in the fuel bundle,

CHANNEL
A CHANNEL shall be sn srrangement of a sensor and associsted componants used 10 evaluaste

plant variables and generate 8 single protective action signal. A CHANNEL terminates and
loses its identity where single action signals are combined in 8 TRIP SYSTEM or logic system

CHANNEL CALIBRATION
A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the CHANNEL output
such that it responds with the necessary range and accuracy to known values of the
parameter which the CHANNEL monitors. The CHANNEL CAUBRATION shall encompass the
entire CHANNEL including the required sensor and slarm and/or trip functions, and shall include
the CHANNEL FUNCTIONAL TEST. The CHANNEL CALIBRATION may be performed by any

series of sequential, overlapping or total CHANNEL steps such that the entire CHANNEL is
calibrated.

CHANNEL CHECK
A CHANNEL CHECK shall be the qualitative assessment of CHANNEL behavior during
operstion by observation. This determination shall include, where possible, comparison of the
CHANNEL indication and/or status with other indications and/or status derived from
independant instrument CHANNEL(s) measuring the same parameter.

QUAD CITIES - UNITS | & 2 Amendment Nos., 17487




SAFETY LIMITS 2.1

2.0 SAFETY LUIMITS AND UMITING SAFETY SYSTEM SETTINGS
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21 SAFETY UMITS

THERMAL POWER, Low Pressure or Low Fi

2.17.A THERMAL POWER shiil not exceed 25% of RATED THERMAL POWER with the resctor
vessel steam dome pressure less than 785 peig or core flow less than 10% of reted flow.

APPLICABILITY: OPERATIONAL MODE(s) 1 and 2.

ACTION:

With THERMAL POWER exceeding 25% of RATED THERMAL POWER snd the resctor vessel
steam dome pressure less than 785 psig or core flow less than 10% of rated flow, be in ot least
HOT SHUTDOWN within 2 hours and cormnply with the requirements of Specification 6.7,

THERMAL POWER, High Pressure and High Flow .04

'\\
2.1.8  The MINIMUM CRITICAL POWER RATIO (MCPR) shall not be less than (1.07 with the
resctor vessal steam dome pressure greater than or equal to 785 psig and core flow greater than

or equal to 10% of reted flow. During single recirculation loop operation, this MCPR limit shall be
incressed by 0.01.

APPLICABILITY; OPERATIONAL MODE(s) 1 and 2.

ACTION:

With MCPR less than the sbove applicable limit and the reactor vessel steam dome pressure

grester than or squal to 785 peig and core flow grester than or equal to 10% of reted flow, be in
at lnast HOT SHUTDOWN within 2 hours and comply with the requirements of Specification 8.7.

QUAD CITIES - UNITS 1 & 2 Amendment Nos, '™ & 1&7




20 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2\  SAFETY LIMITS

IHERMAL POWER, Low Pressure or Low Flow

2V.A THERMAL POWER shall not exceed 25% of RATED THERMAL POWER with the reactor
vessel steam dome pressure less than 788 psig or core flow less than 10% of rated flow.

APPLICABILITY, OPERATIONAL MODE(s) 1 and 2.

ACTION.

With THERMAL POWER exceeding 25% of RATED THEAMAL POWER snd the resctor vessel
steam dome pressure less than 785 psig or core flow less than 10% of rated flow, be in a1 least
HOT SHUTDOWN within 2 hours and comply with the requirements of Specification 6.7

JHERMAL POWER, High Pressure and High Flow

2.1.8  The MINIMUM CRITICAL POWER RATIO (MCPR) shall not be less than 1.07 for Unit 1 and

1.107 for Unit 2 with the reactor vesse! steam dome pressure Qreater than or equal to 785 psig and
core flow greater than or equal to 10% of rated flow. During sing's recirculation loop operation,
this MCPR limit shall be incressed by 0.01.

APPLICABILITY; OPERATIONAL MODE(s) 1 and 2.
/,

/

4

ACTION;

With MCPR less than the sbove applicable limit and the reactor vessel steam dome pressure
Qreater than or equal 1p 785 psig and core flow grester than or equel to 10% of rated flow, be in
#t last HOT SHUTDOWN within 2 hours and comply with the requirements of Specification 6.7,

/ ~
: * Applicable 1o Unit 2 for cycle 18 only. N

QUAD CIT&Sv- UNIT 2 Amendment No. 174




BASES

spprosch. Much of the dats indicates that BWR fuel nen survive for an extended period in an
environmertof vansition boiling

The Unnt 1 MCPR Safety Limit is 1.07, based on General Electric methods 1or calculating the MCPR

Safety Limit, The Unit 2 MCPR Safety Limit is 1.10°, based on Siemens Power Corporstion (SPC
methods for celculoung the MCPR Safety Limnt

F RN Beactor Coolant System Pressure !

The Sefety Limit for the resctor coolant system pressure has been gelected such that i is st »
pressure below which it can be shown that the integrity of the system is not endangered. The
resctor coolant system integrity is an important barrier in the prevention of uncontrolied release of
fission products. It is essential that the integrity of this systerm be protected by establishing &

pressure limit to be observed for allpperating conditions and whenever there is irradisted fuel in
the reactor vesse!

The reactor coolant systermn pressure Safety Limnt of 1345 psig, as messured by the vessel steam
space pressure indicator, is equivalent 10 1375 psig ot the lowest elevation of the reactor vesse
The 1375 psig value is derived from the design pressures of the reactor pressure vessel and
coolant system piping. The respective designpressures are 1250 psig at S75°F and 1176 psig ot
B60°F. The pressure Safety Limit was chosen as the lower of the pressure transients permirted by
the applicable design codes, ASME Boiler and Pragsure Vessel Code Section (Il for the pressure
vessel, and USAS! B31.1 Code vor the reactor codlant system piping. The ASME Boiler and
Pressure Vessel Code permits pressure transients up to 10% over design preesure (110% x 1250
= 1375 psig), and the USAS|I Code permits pressure transients up 10 20% over design pressure
(120% x 1175 = 1410 psig). The Safety UmMmit pressure of 1375 psig is referenced 10 the lowes!
elevation of the reactor vessel. The design/pressure for the recirculation suction line piping (1178
psig) was chosen relative to the resctor vessel design pressure. Demonstrating compliance of pesk
vessel pressure with the ASME overpressure protection limit (1375 psig) assures compliance of the
suction piping with the USASI limit (1410 psig). Evaluation methodology to assure tnhat this Safety
Limit pressure is not exceeded for any reload s ‘ocumented Dy the specific fuel vendor. The
design basis for the reactor pressury vessel m. . es evident the sybstantial margin of protection
sgainst falure ot the sefety pressy‘e limit of 1375 psig. The vessel has been designed for &

eneral membrane stress no gregter than 26,700 psi at an internalpressure of 1250 psig; this is
actor of 1.8 below the yield strength of 40,100 psi st 876°F, At the pressure limit of 1375 psig,
the general membrane mou)mu only be 28,400 psi, still safely botoe\tho yield strength.

The relstionships of stress levels to yield strength are comparable for the primary system piping
end provides similar margm of protection st the established pressure Safety Limit,

The normal operating pfessure of the reactor coolant system is nominally 1000 psig. Both

pressure relief and safety relief valves have been installed 1o keep the reactor vesse! pesk pressure
below 1375 psig. Wowever no credit is taken for relief valves during the postulated full closure of
all MSIVs without & direct (valve position switch) scram. Credit, however, is taken for the neutron

flux scram. The ihdirect flux scram and safety velve sctustion provide sdequate margin below the
aliowable pesk vessel pressure of 1378 p- .

-

* Applicable to Unit 2 cycle 15 only.

QUAD CITIES - UNIT 2 Amendment No. 174




POWER DISTRIBUTION LIMITS

3.11 - LUIMITING CONDITIONS FOR OPERATION
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i

AVERAGE PLANAR LINEAR HEAT
GENERATION RATE

All AVERAGE PLANAR LINEAR HEAT
GENERATION RATES (APLHMGR) for aach
type of fuel as & function of AVERAGE
PLANAR EXPOSURE shall not exceed the
limits specified in the CORE OPERATING
LIMITS REPORT

APPLICABILITY

OPERATIONAL MODE 1, when THERMAL
POWER is greater than or equal to 256% of
RATED THERMAL POWER

ACTION:

With an APLHGR exceeding the limits
specified in the CORE OPERATING LIMITS
REPORT:

1. Initiate corrective ACTION within 15
minutes, and

Restore APLHGR to within the required
limit within 2 hours,

With the provisions of the ACTION above
not met, reduce THERMAL POWER to less
than 25% of RATED THERMAL POWER
within the next 4 hours

APLHGHR 3/4.11.A

11 - SURVEILLANCE REQUIREMENTS

i £ S A AR S TS ) VI M VIBE Sl AN, TN M S 18 T,

A. AVERAGE PLANAR LINEAR HEAT

GENERATION RATE

The APLHGRs shall be verified to be equal
to or less than the limits specified in the
CORE OPERATING LIMITS REPORT

1. At least once per 24 hours,

2. Within 12 hours after completion of a
THERMAL POWER increase of at least
16% of RATED THERMAL POWER, and

Ini*ally and at least once per 12 hours
when the resc*or is operating with a8
LIMITING CONTROL ROD PATTERN for
APLHGR

The provisions of Specification 4.0.D
are not applicable

QUAD CITIES - UNITS ' & 2 341141 Amendment Nos 178




Reporuing Requirements 6.9

ADMINISTRATIVE CONTROLS
— B —————

(14) ANFB Critical Power Correlation, ANF-1125(P)(A) and Supplements 1 and 2
Advanced Nuclear Fuels Corporation, April 1980

(18) Advanced Nuclesr Fuels Corporation Critical Power Methodology for Boiling
Water Reactors/Advanced Nuclear Fuels Corporation Critical Power
Methodology for Boiling Water Resctors Methodology for Analysis of
Assembly Channel Bowing Etfects/NRC Correspondence, ANF-524(P)(A)

Revision 2, Supplement 1 Revision 2, Supplement 2, Advanced Nuclear Fuels
Corporation, November 1890.

COTRANSA 2: A Computer Program for Boiling Water Reactor Transient
Analyses, ANF-813(P)(A) Volume 1 Revision 1 and Volume 1 Supplements 2.
3. and 4, Advenced Nuciesr Fuels Corporation, August 1980,

Advanced Nuclesr Fuels Corporation Methodology for Boiling Water Reactors
EXEM BWR Evaluation Model, ANF-81.048(P)(A), Advenced Nuclear Fuen
Corporation, Jenusry 1893,

Commonwealth Edison Topical Repert NFSR-0081, *Benchmark of
CASMO/MICROBURN BWR Nuclear Design Methods,* Revision 0,
Supplements 1 and 2, December 1991, March 19982, and May 1882,
respectively; SER letter dated March 22, 1883,

(18)*ComEd latter, *“ComEd Response to NRC Staff Request for Additiona!
Information (RAI) Regarding the Appiication of Siemens Power Corporation
ANFB Critical Pswer Correlstion to Coresident General Electric Fuel for
LaSalle Unit 2 Cycle 8 and Quad Cities Unit 2 Cycle 15, NRC Docket No.'s
60-373/374 and 50-254/265", J.B. Hosmer to U.S. NRC, July 2, 1986,
transmitting the topical report, Application of the ANFB Critical Power
Correlation to Coresident GE Fuel for Quad Cities Unit 2 Cycle 15, EMF.96.

051(P), Siemens Power Corporation - Nuclear Division, May 1996, and
reisted mfom\g_uon.

The core operating limits shall be determined so that all applicable limits (e.g., fuel
thermal-mechanical limits, core thermal-hydraulic limits, ECCS limits. nuclear limns
such as shutdown margin, and transient and sccident analysis limits) of the safety
snalysis are met. The CORE OPERATING LIMITS REPORT, including any mid-
cycle revisions or supplements thereto, shall be provided upon issuance, for each

relosd cycle, to the NRC Document Control Desk with copies to the Regional
Administrator and Resident inspector

6.9.8 Special Repons

Special reports shall be submitted to the Regional Administrator of the NRC Regionasl
Otfice within the time period specified for ea h repon.

| A‘» ¢

S— ! g '

*Applicable to Unit 2 for cycle 15 onl; i

QUAD CITIES - UNITS 4+ & 2 Amendment Nos. 177 & 175




INSERT /

QUAD CITIES Sect.on 6.9.A6.b Technical Specifications Insert

ANFB Critical Power Correl ADL ation for resident Fuel EM
1126(P

| - ;\ t.‘,‘ t eament “ € / ‘—'..,11'(,‘1 IS ‘ “”,.' yl_ ,:" ' ‘,A

ANFB Critical Power Correlation Uncertainty for Limited Data Sets
1125(P)(A), Supplement 1, Appendix . Siemens Power Corp
BE DETERMINED

rat

Te[¥1




Attachment D

Marked Up Pages and Inserts for Dresden Technical
Specifications

42



TABLE OF CONTENTS

DEFINITIONS

SECTION

Section 1 DEFINITIONS

ACTION .

(AVERAGE PLANAR EXPOSURE (APE) .. ..

i e L B S S S W W .

AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLMGR)

CHANNEL

CHANNEL TALIBRATION . ...

CHANNEL CHECK

CHANNEL FUNCTIONAL TEST

CORE ALTERATION

CORE OPERATING LIMITS REPORT (COLR)
CRITICAL POWER RATIO (CPR)

DOSE EQUIVALENT -1

1-3

FUEL DESIGN LIMITING RATIO for CENTERLINE MELT (FRLRC) 1-3

IDENTIFIED LEAKAGE 1-3

LIMITING CONTROL ROD PATTERN (LCRP) 1-3

LINEAR HEAT GEMERATION RATE (LHCR, 1-3

LOGIC SYSTEM FUNCTICNAL TEST (LSFT) 1-3
1-4
1-4

DRESDEN - UNITS 2& 3 Amendment Nos, 150 & 15




Detinitions 1.0

1.0 DEFINITIONS

The following terms are defined so that uniform interpretation of these specifications may be

achieved. The defined terms appear in capitalized type and shall be applicable throughout these
Technical Specifications

ACTION
ACTION shall be that part of a Specification which prescribes remediel messures required
under designated conditions,

AVERAGE PLANAR EXPOSURE (APE)

The AVERAGE PLANAR EXPOSURE (APE) shall be applicable to a specific planar height and is

equal 1o the sum of the exposure of all the fuel rods in the specified bundle at the specified
height divided by the number of fuel rods in the fuel bundle.

O¢ e,

——

AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)
The AVERAGE PLAN. R LINEAR HEAT GENERATION RATE (APLHMGR) shall be applicable to &

specific planar height and is equal to the sum of the LINEAR HEAT GENERATION RATE(s) for

all the fuel rods in the spacified bundle at the specified height divided by the number of fuel
rods in the fuel bundie.

CHANNEL
A CHANNEL shall be an arrangement of 8 sensor and associated componenis used to evaluate
plant variables and generate a single protective action signal. A CHANNEL terminawes and
loses its identity where single action signals are combined in @ TRIP SYSTEM or logic sys.om

CHANNEL CALIBRATION
A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the CHANNEL output
such that it responds with the necessary range and accuracy to known values of the
parameter which the CHANNEL monitors. The CHANNEL CALIBRATION shall encompass the
entire CHANNEL including the required sensc and alarm and/or trip functions, and shall include
the CHANNEL FUNCTIONAL TEST. The CHANNEL CALIBRATION may be performed by any

saries of sequential, overlapping or total CHANNEL steps such that the entire CHANNEL is
calibrated.

CHANNEL CHECK

A CHANNEL CHECK shall be the qualitative assessment of CHANNEL behavior during
operation by observation. This determination shall include, where possible, comparison of the
CHANNEL indication and/or status with other indications and/or status derived from
independer® instrument CHANNEL(s) measuring the same parameter.

DRESDEN - UNITS 2 & 3 Amendment NOs. 150 & 145




SAFETY LIMITS 2.

2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS

THERMAL POWER, Low Pressure or Low Flow

2.V . A THERMAL POWER shall not exceed 25% of RATED THERMAL POWER with the reactor
vessel steam dome pressure less than 785 psig or core flow less than 10% of rated flow.

APPLICABILI™V: OPERATIONAL MODE(s) 1 and 2.

With THERMAL POWER exceeding 25% of RATED THERMAL POWER and the reactor vessel
steam dome pressure less than 785 psig or core flow less than 10% of rated flow, be in at least
HOT SHUTDOWN within 2 hours and comply with the requirements of Specification 6.7,

THERMAL POWER, High Pressure and High Fi

¥

2.1.B  The MINIMUM CRITICAL POWER RATIO (MCPR) shall not be less thanfi’_.qa‘wnh the
reactor vessel steam dome pressure greater than or equal to 785 psig and core flow greater than

or equal to 10% of rated flow. During single recirculation loop operation, this MCPR limit shall be
increased by 0.01,

APPLICABILITY: OPERATIONAL MODE(s) 1 and 2.

ACTION:

With MCPR less than the above applicable limit and the reactor vessel steam dome pressure
greater than or equal to 785 psig and core flow greater than or equal to 10% of rated flow, be in
at least HOT SHUTDOWN within 2 hours and comply with the requirements of Specification 6.7.

DRESDEN - UNITS 2 & 3 Amendment Nos. 150 ¢ 145




POWER DISTRIBUTION LIMITS APLHGR 3/4.11.A

3.11 - LIMITING CONDITIONS FOR OPERATION 4.11 - SURVEILLANCE REQUIREMENTS

M

A. AVERAGE PLANAR LINEAR HEAT A. AVERAGE PLANAR LINEAR HEAT
GENERATION RATE GENERATION RATE

R T AN SN IS DS WA R LS MO BRCAN OSSR L IS

All AVERAGE PLANAR LINEAR HEAT The APLHGRSs shall be verified to be equal
GENERATION RATES (APLHGR) for each to or less than the limits specified in the
type of fuel as a function of bundle average CORE OPERATING LIMITS REPORT.
exposure shall not exceed the imits

specified in the CORE OPERATING LIMITS , P

At leust once per 24 hours,
REPORT,

2. Within 12 hours after completion of a
THERMAL POWER increase of at least

APPLICABILITY: 16% of RATED THERMAL POWER, and

OPERATIONAL MODE 1, when THERMAL
POWER is greater than or equal to 25% of
RATED THERMAL POWER.

initially and st least once per 12 hours
when the reactor is operating with 8
LIMITING CONTROL ROD PATTERN for
APLHGR.

ACTION: The provisions of Specification 4.0.0

are not applicable.
With an APLHGR exceeding the limits

specified in the CORE OPERATING LIMITS
REPORT:

1. Initiate corrective action within 18
minutes, and

2. Restore APLHGR to within the required
limit within 2 hours.

With the provisions of the ACTION above
not met, reduce THERMAL POWER to less
than 25% of RATED THERMAL POWER
within the next 4 hours.

DRESDEN - UNITS 2 & 3 Amendment NOS. 150 & 145




POWER DISTRIBUTION LIMITS

3.11 - LIMITING CONDITIONS FOR OPERATION

4.1

SLHGR 3/4.11

1 - SURVEILLANCE REQUIREMENTS

D

STEADY STATE LINEAR HEAT
GENERATION RATE vl

The LINEAR HEAT GENERATION RATE <
(LHGR) for each type of fuel as a function

(“of AVERAGE PLANAR EXPOSURE &hall not

GENERATION RATE (SLHGR) limits

specified in tre CORE OPERATING LIMITS
REPORT.

APPLICABILITY:

OPERATIONAL MODE 1, when THERMAL
POWER is greater than or equal to 25% of
RATED THERMAL POWER

ACTION:

With an LHGR exceeding the SLHGR limits

specified in the CORE OPERATING LIMITS
REPORT:

1. Initiate corrective ACTION within 15
minutes, and

Restore the LHGR to within the SLHGR
limit within 2 hours.

With the provisions of the ACTION above
not met, reduce THERMAL POWER to less
than 25% of RATED THERMAL POWER
within the next 4 hours.

DRESDEN - UNITS 2 & 3

D

STEADY STATE LINEAR HEAT
GENERATION RATE

The SLHGR shall be determined to be equa
to or less than the limit:

1. At least once per 24 hours

2. Within 12 hours after completion of a
THERMAL POWER increase of at least
15% of RATED THERMAL POWER, and

initially and at ieast once per 12 hours
when the reactor is operating with a
LIMITING CONTROL ROD PATTERN for
SLHGR.

The provisions of Specification 4.0.D
are not applicable.

Amendment Nos.

150 & 145



REACTOR CORE 5.3

5.0 DESIGN FEATURES
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£.3 REACTOR CORE

Fuel Assernblies Y [ K
§.3.A The reactor core shall contain 724 fuel assemblies' ¥/ Each assembly consists of a
matrix of Zircaloy clad fuel rods with an i~itial composition of natural or slightly
ennched uranium dioxide as fuel material. The assemblies may contain water rods or
a water box. Limited substitutions of Zircaloy or ZIRLO or stainless steel filler rods for
fuel rods, in accordance with NRC-approved applications of fuel rod configurations,
may be used. Fuel assemblies shall be limited to those fuel designs that have been
analyzed with applicable NRC staff-approved codes and methods, and shown by tests
or analyses to comply with all fuel safety design bases’,- A limited number of lead

test assemblies that have not completed representative 1testmg may be placed in non-
limiting core regions. '

@ ™
Control Rod Assemblias

§ 38 The reactor core shall contain 177 cruciform shaped control rod assemblies. The

control material shail be boron carbide powder (B,C) and/or hatruum metai. The
control rod assembly shall have a nominal axial absorber length of 143 inches

+ ’ \-Tt,,
ATRIUM-SB fuel with sxception of lead test assamblies s onty sllowed in the reactor cors in Operstional Modes 3, 4 and
5. and with no more than one control rod withdrewn, for Unit 2 only

Operstion in ail modes with ATRIUM-S8 fuel is sllowed for Dresden, Unit 3, Cycie 18, ony

The design beses spplicable to ATRIUM-8B fuel are those which are appiicable to Operstional Modes 3, 4, and 8, for Unat
2 only

o — e ——————————— o

DRESDEN - UNITS 2 & 3

Amendment Nos. 160 & 155




Reporting Requirements 6.9

ADMINISTRATIVE CONTROLS

A R Y B B B L A RN O N TR, B A B A T, SN S W O 5. LA A 0 SO T M

The analytical methods used to determine the operating limits shall be those

previously reviewed and approved by the NRC in the latest approved revision or
supplement of topical reports:

(1) ANF-1125(P)(A), "Critical Power Correlation - ANFB."

(2) ANF-524(P)(A), "ANF Critical Power Methodology for Boiling Water
Reactors.”

(3) XN-NF-79-71(F)(A), BExxon Nuclear Plant Transient Methodology for Boiling
Water Reactors.”

(4) XN-NF-80-18(P)(A), "Exxon Nuclear Methodology for Boiling Water Reactors.®

(8) XN-NF-85-67(P)(A), "Generic Mechanical Design for Exxon Nuclear Jet Pump
Boiling Water Reactors Reload Fuel.*

(6) ANF-813(P)(A), "CONTRANSA2: A Computar Program for Boiling Water
Reactor Transient Analysis.”

(7) XN-NF-82-06(P)(A), Qualification of Exxon Nuclear Fuel for Extended Burnup
Supplement 1 Extended Burnup Qualification of ENC 9x8 BWR Fuel,
Supplement 1, Revision 2, Advanced Nuclear Fuels Corporation, May 1988.

ANF-89-14(P)(A), Advancy? Nuclear Fuels Corporation Generic Mechanical
Design for Advance Nuclear Fuels Corporation 9x8-1X and 9x89-9X BWR

Reload Fuel, devision 1 and Supplements 1 and 2, Advanced Nuclear Fuels
Corporation, October 1881,

ANF-89-98(P){A), Generic Mechanical Design Criteria for BWR Fuel Designs,

Revision 1 and Revision 1 Supplemant 1, Advanced Nuclear Fueis
Corporation, May 18885,

ANF-91-048(P)(A), Advanced Nuclear Fuels Corporation Meathodology for

Boiling Water Reactors EXEM BWR Evaluation Model, Advanced Nuclear Fuels
Corporation, January 1993.

Commonwealth Edison Company Topical Report NFSR-0091, "Benchmark of
CASMO/MICROBURN BWR Nuclear Design Methods”, and associated
Supplements on Neutronics Licensing Analyses (Supplement 1) and La Salle
County Unit 2 Benchmarking (Supplement 2).

P
]

et B

DRESDEN - UNITS 2 & 3 Amendment Nos. 160 & 155




INSERT B

DRESDEN Section 6. 9.A 6. b Technical Specification Insert

ANF-1125(P)A) ANFB Critical Power Correlation Uncertainty For Limited Data
Sets. Supplement 1, Appendix D, Siemens Power Corporation, (DATE TO BE
DETERMINED
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DEF INITIONS

¢ -;'f}j\he following terms are defined so that uniform interpretation of these speci-
L *fitations may be achieved The defined terms appear in capitalized type and
€hall be applicable throughout these Technical Specifications

ACTION

1.1 ACTION shall be that part of a Specification which prescribes remedial

_measyres f?QUijC under designated conditions
[?vtaAnE PLANAR EXPOSURE)* DELETE
e e L e - - -
1.2 / The AVERAGE PLANAR EXPOSURE shal) be applicable to a specific planar
height and is equal to the sum of the exposure of all the fuel rods in

*4 the specified bundle at the specified height divided by the number of
\fuel rods in_the fuel bundle.

AVERAGE PLANAR LINEAR HEAT GENERATION RATE
1.3

N

——————————

The AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) shall be applicable
to a specific planar height and is equal to the sum of the LINEAR HEAT
GENERATION RATES for all the fuel rods in the specified bundle at the
specified height divided by the number of fuel rods in the fuel bundle

CHANNEL CALIBRATION

1.4 A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the

channe!l output such that it responds with the necessary range and accuracy
to known values of the parameter which the channe)l monitors. The CHANNEL
CALIBRATION shall encompass the entire channel including the sensor and

alarm and/or trip functions, and shall include the CHANNEL FUNCTIONAL
TEST

The CHANNEL CALIBRATION may be performed by any series of sequential,
overlapping or total channe!l steps such that the entire channel is calibrated
CHANNEL CHECK

1.5 A CHANNEL CHECK shall be the qualitative assessment of channel behavior
during operation by observation. This determination shall include, where
possible, comparison of the channel indication and/or status with other
indications and/or status derived from independenti instrument channels
measuring the same parameter

CHANNEL FUNCTIONAL TEST

1.6 A CHANNEL FUNCTIONAL TEST shall be:

a. Analog channels - the injection of a sinulated signal into the

channel as close to the sensor as practicable to verify OPERABILITY

including alarm and/or trip functions and channel failure
trips.

Bistable channels - the injection of a simulated signal into

the sensor to verify OPERABILITY including alarm and/or trip
functions.

The CHANNEL FUNCTIONAL TEST may be performed by any series of sequential,
overlapping, or total channel steps such that the entire channel is tested.




The fuel cladding integrity Safety Limit is set such that no fuel damage
Is calculated to occur if the 1imit is not violated. Since the parameters
which result in fuel damage are not directly observable during reactor
operation, the thermal and hydraulic conditions resulting in a departure from
nucleate boiling have been used to mark the beginning of the region where fuel
damag?® could occur. A\thou?h 1t s recognized that a departure from nucleate
boiling would not necessarily result in damage to BWR fuel rods, the critical
power at which boiling transition is calculated to occur has been adopted as a
convenient 1imit. However, the uncertainties in sonitoring the core operating
state and in the procedures used to calculate the critical power result in an
uncertainty in the value of the critical power. Therefore, the fuel cladding
integrity Safety Limit is defined as the CPR in the limiting fuel assembly for
which more than 99.9% of the fuel rods in the core are expected to avoid

boiling transition considering the power distribution within the core and al)
uncertainties.

The Safety Limit MCPR is determined using the ANF Critical Power
Methodology for boiling water reactors (Reference 1) which is a statistical
model that combines all of the uncertainties in operation parameters and the

procedure:s used to calculate critical power. The probability of the occurrence
of boiling transition is determt

nqglusing the SPC-developed ANFB critical power
correlation, 4 ﬁ? ,“‘ﬂd\;

The bases for the unzfrtaint1es in system-related parameters are presented

in NEDO-20340, Reference The bases for the fuel-related uncertainties are

found in References 1, 3-¥ The uncertainties used in the analyses are

provided in the cycle-specific transient analysis parameters document.

1. Advanced Nuclear Fuels Corporation Critical Power Methodology for Boiling
Water Reactors/Advanced Nuclear Fuels Corporation Critical Power
Methodology for Boiling Water Reactors: Methodology for Analysis of
Assembly Channe] Bowing Effects/NRC Correspondence, XN-NF-524(P)(A)

Revision 2 and Supplement 1 Revision 2, Supplement 2, Advanced Nuclear
Fuels Corporation, November 1990.

Process Computer Performance Evaluation Accuracy, NEDO-20340 and Amendment
1, General Electric Company, June 1974 and December 1974, respectively.

ANFB Critical Power Correlation, ANF-1125(P)(A), and Supplements 1 and 2,
Advanced Nuclear Fuels Corporation, April 1990.

Advanced Nuclear Fuels Methodology for Boilin? Water Reactors,
XN-NF-80-19(P)(A) Volume 1 Supplement 3, Supplement 3 Appendix F, and
Supplement 4, Advanced Nuclear Fuels Corporation, November 1990.

Exxon Nuclear Methodology for Boiling Water Reactors - Neutronic Methods

for Design and Analysis, XN-NF-80-19(P)(A) Volume 1 and Supplements ! and
2, Exxon Nuclear Company, March 1983.
N
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ANFB Critical Power Correlation Application for Coresident Fuel, EMF-

1125(P)(A), Supplement 1, Appendix C, Siemens Power Corporation, August
1997

ANFB Critical Power Correlation Uncertainty for Limited Data Sets. ANF-

1125(P)(A), Supplement 1, Appendix D, Siemens Power Corporation, (DATE TO
BE DETERMINED)



2 ‘ <o STRIBUTION LIMITS

1/8 2.1 AVERAGE PLANAR _INEAR MEAT GENERATION RATE

LIMITING CONCITION FOR OPERATION

31.2.1 A)) AVERAGE PLANAR LINEAR MEAT GENERATION RATES (APLHGRs) for each type’
of fuel as & function of AVERAGE PLANAR EXPOSUREshall ot exceed the 1imits
FpecTTTRd Tn the CORE OPERATING LIMITS REPOURT.

APPLICABILITY: OPERATIONAL CONDITION 1, when THERMAL POWER is greater than or
equal Lo <5% of RATED THERMAL POWER.

YA
F AV

With an APLMGR exceeding the limits specified in the FCIE OPERATING LIMITS
REPORT. initiate corrective action within 15 minutes anu restore APLHGR to within
the required limits within 2 hours or reduce THERMAL POWER to less than 5% of
RATED THERMAL POWER within the next 4 hours.

SURVEILLANCE REQUIREMENTS

4.2.1 A APLMGRs shal) be verified to oe equal to or less than the limits
specified in the CORE OPERATING LIMITS REPORT.

a. At least once per 24 hours,

b. Within 12 hours after completion of a THERMAL POWER increase of at
least 15% of RATED THERMAL POWER, and

Initially and at least once per 12 hours when the reactor 1§
operating with a LIMITING CONTROL ROD PATTERN for APLHGR.
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BASES
3/4.2.8  LINEAR MEAT GENERATION RATE

GE fuel

The specification assures that the LINEAR HEAT GENERATION RATE (LHGR) in
any rod is less than the design linear heat generation even if fuel pellet
densification is postulated. The effects of fuel densification are discussed
in the General Electric Standard Application for Reactor Fuel (GESTAR), NEDE-

24011-P-A. The GESTAR discusses the methods used to ensure LHGR remains below
the design limit,

SPC Fuel

The Linear Heat Generation Rate (LHGR) is a measure of the heat generation
rate per unit length of a fuel rod in a fuel assembly at any axial location.
LHGR 1imits are specified to ensure that fuel integrity limits are not exceeded
during normal operation or anticipated operational occurrences (AOOs).
Operation above the LHGR 1imit followed by the occurrence of an ADO could
potentially result in fuel damage and subsequent release of radioactive
material. Sustained operation in excess of the LHGR 1imit could also result in
exceeding the fuel design limits. The failure mechanism prevented by the LHGR
1imit that could cause fuel damage during ADOs is rupture of the fuel rod
cladding caused by strain from the expansion of the fuel pellet. One percent
plastic strain of the fuel cladding has been defined as the 1imit below which
fuel damage caused by overstraining of the fuel cladding is not expected to
occur., Fue)l design evaluations are performed tc demonstrate that the
mechanical design limits are not exceeded during continuous operation with
LHGRs up to the limit defined in the CORE OPERATING LIMITS REPORT. The

analysis also includes allowances for short term transient operation above the
LHGR 1imit.

At reduced power and flow conditions, the LHGR limit may need to be
reduced to ensure adherence to the fuel mechanical design bases during limiting
transients. At reduced power and flow conditions, the LHGR limit is reduced
(multiplied) using the smaller of either the flow-dependent LHGR factor
(LHGRFAC,) or the power-dependent LHGR factor (LHGRFAC)) corresponding to the
oxistinq core flow and power. The LHGRFAC, multipliers are used to protect the
core during slow flow runout transients. ?he LHGRFAC multipliers are used to
protect the core during plant transients other than core flow transients. The
applicable LHGRFAC, and LHGRFAC multipliers—are_spectfied tmthe CORE
OPERATING LIMITS REPORT.

;1 \< QT and Ewk Jet t'un\‘;a Mode | RKeuisidr- {o,~ RELAX . ——
iﬂiz;‘:mﬁ Al *‘~\4} OYSLPY F\) D;(prfvr\u\‘?‘ {, Siemenc p‘ wer (prpoca 4,1"_/
.{w(wft' T BE L‘.T;K";,‘ibu 2Tk

Advanced Nuciear FueTs Cyrporation Methodology Tor Boiling Water Reactors

EXEM BWR ECCS Evaluation Model, ANF-91-048(P)(A), Advanced Nuclear Fuels
Corporation, January 1993

A

Exxon Nuclear Methodology for Boiling Water Reactors, Neutronic Methods

for Design and Analysis, XN-NF-80-19(P)(A), Volume 1

and Supplements 1 and
2, Exxon Nuclear Company, March 1983.

Exxon Nuclear Methodology for Boiling Water Reactors, THERMEX: Thermal
Limits Methodology Summary Description, XN-NF-80-19(P)(A), Volume 3
Revision 2, Exxon Nuclear Company, January 1987.
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Core Operating limits Report (Continued)
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Exxon Nuclear Plant Transient Methodology for Boiling Water
Reactors, XN-NF-79-71(P){A), Revision 2 Supplements 1, 2,
and 3, Exxon Nuclear Company, March 1986.

Generic Mechanical Design Criteria for BWR Fuel Designs,
ANF-89-98(FP)(A), Revision | and Revision | Supplement |,
Advanced Nuclcar Fuels Corporation, May 1995,
NEDE-24011-P-A, “"General tlectric Standard Application for
Reactor Fuel," (latest approved revision).

Commonwealth Edison Topical Report NFSR-00BS, "Benchmark of
BWR Nuclear Design Methods,® (latest approved revision).

Commonwealth Edison Tepical Report NFSR-0085, Supplement 1,
"Benchmark of BWR Nuclear Design Methods - Quad Cities
Gamma Scan Comparisons,” (latest approved revision).

Commonwealth Edison Topical Report NFSR-0085, Sujplement 2,
"Benchmark of BWR Nuclear Design Methods - Neutronic
Licensing Analyses," (latest approved revision).

Commonwealth Edison Topical Report NFSR-0091, "Benchmark of
CASMO/MICROBURN BWR Nuclear Design Methods," Revision D,
Supplements 1 and 2, December 1991, March 1992, and May
1992, respectively; SER letter dated March 22, 1993.
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BWR Jet Pump Model Revision for RELAX ANF-91-048(P)(A), Supplement 1
Siemens Power Corporation, (DATE 10 BE DETERMINED)

ANFRB Critical Power Correlation Application for Coresident Fuel, EMF
1125(P)(A). Supplement 1, Appendix C, Siemens Power Corporation, August

any
1997

ANFB Critical Power Correlation Uncertainty for Limited Data Sets, ANF-
1125(P)(A), Supplement 1

Appendix D, Siemens Power Corporation, (DATE TO
BE DETERMINED)
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1.0 DEFINITIONS

The following terms are defined so that uniform interpretation of these speci-
fications may be achieved The defined terms appear in capitalized type and
shall be applicable throughout these Technical Specifications

ACTION

1.1 ACTION shall be that part of a Specx'ica"'n which prescribes remedial
measures required under ces‘qnatec conditions )
AVERAGE PLANAR EXPOSURE ) DELET

y

'n e

- L__..A—-T-—.~w

g eante st

e —
1.2f The AVERAGE PLANAR EXPOSURE sna‘W be applicabie to a specific planar \
‘o height and is equal to the sum of the exposure of all the fuel rods in)
! the specified bundle at the specified height divided by the number of

\ fuel rods in the fuel bundle. e

AVERAGE PLANAR LINEAR HEAT GENERATION RATE

-

1.3 The AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) shall be apr
to a specific planar height and is equal to the sum of the LINEAR HEAT
GENERATION RATES for all the fuel rods in the specified bundle at the
specified height divided by the number of fuel rods in the fuel bund)

CHANNEL CALIBRATION

icable

1.4 A CHANNEL CALIBRATION shal)l be the adjustment,6 as necessary, of the

channel output such that it responds with the necessary range and accuracy

to known values of the parameter which the channel monitors. The CHANNEL
CALIBRATION shall encompass the entire channe)l including the sensor and
alarm and/or trip functions, and shall include the CHANNEL FUNCTIONAL

TEST. The CHANNEL CALIBRATION may be performed by any series of sequential,
overlapping or total channel steps such that the entire channel is cali

brated.
CHANNEL CHECK

1.5 A CHANNEL CHECK shal) be the qualitative assessment of channel behavior
during operation by observation. This determination shall include, where
possible, comparison of the channe! indication and/or status with other
indications and/or status derived from independent instrument channels
measuring the same parameter.

CHANNEL FUNCTIONAL TEST

1.6 A CHANNEL FUNCTIONAL TEST shall be:

a. Analog channels - the injection of a simulated signa! into the

channe! as close to the sensor as practicable to verify OPERABILITY
including alarm and/or trip functions and channel failure

trips.
Bistable channels - the injection of a simulated signal into
the sensor to verify OPERABILITY including alarm and/or trip
functions.

The CHANNEL FUNCTIONAL EST may be performed by any series of sequential,

overlapping, or total channel steps such that the entire channel is tested.




The fuel cladding integrity Safety Limit is set such that no fue) damage
is calculated to occur 1f the 1imit 1s not violated. Since the parameters
which result in fuel ‘umage are not directly observable during reactor
operation, the thermal and hydraulic conditions resulting in a departure from
nucleate boiling have been used to mark the beginning of the region where fue)
damage could occur. Although 1t {s recognized that a departure from nucleate
boiling would not necessarily result in damage to BWR fuel rods, the critical
power at which boiling transition is calculated to occur has been adopted as a
convenient Timit. However, the uncertainties in monitoring the core operating
state and in the procedures used to calculate the critical power result in an
uncertainty in the value of the critical power. Therefore, the fuel cladding
integrity Safety Limit 1s defined as the CPR in the 1imiting fuel assembly for
which more than 99.9% of the fuel rods in the core are expected to avoid

boiling transition considering the power distribution within the core and all
uncertainties.

The Safety Limit MCPR is determined using the ANF Critical Power
Methedology for boilin? water reactors (Reference 1) which is a statistical
mode] that combines all of the uncertainties in operation parameters and the

proiedures used to calculate critical power. The probability of the occurrence

¢« boiling transition {s determined using the SPC-developed ANFB critical power
correlation. !1“

‘ R“f‘“k“ <

The bases for the unzﬁrtain&ics in system-related parameters are presented
in NEDO-20340, Reference The bases for the fuel-related uncertainties are
found in References 1, B-I{ The uncertainties used in the analyses are
provided in the cycle-specific transient analysis parameters document.

1. Advanced Nuclear Fuels Corporation Critical Power Methodology for Boiling
Water Reactors/Advanced Nuclear Fuels Corporation Critical Power
Methodology for Boiling Water Reactors: Methodology for Analysis of
Assembly Channel Bowing Effects/NRC Correspondence, XN-NF-524 (P)(A)

Revision 2, and Supplement 1 Revision 2, Supplement 2, Advanced Nuclear
Fuels Corporation, November 1990.

Process Computer Performance Evaluation Accuracy, NEDO-20340 and Amendment
1, General Electric Company, June 1974 and December 1974, respectively.

ANFB Critical Power Correlation, ANF-1125 (P)(A), and Supplements 1 and 2,
Advanced Nuclear Fuels Corporation, April 1990.

Advanced Nuclear Fuels Methodology for Boiling Water Reactors, XN-NF-B0-19

(P)(A) Volume 1 Supplement 3, Supplement 3 Appendix F, and Supplement &,
Advanced Nuclear Fuels Corporation, November 19%0.

Exxon Muclear Methodology for Boiling Water Reactors - Neutronic Methods
for Design and Analysis, XN-NF-80-19(P)(A) Volume 1 and Supplements | and
2, Exxon Nuclear Company, March 1983, e ——

"Application of the ANFB Critical Power Correlation to Coresident GE Fue!
for LaSalle Unit 2 Cycle 8,° EMF-96-021(P), Revision 1, Siemens Power
Corporation, February 1996; NRC SER letter dated September 26, 1996.

.. _::f LV )1' =
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ANFB Critical Power Correlation Application for Coresident Fuel, EMF
1125(P)(A). Supplement 1, Appendix C, Siemens Power Corporation, August
1867

ANFB Critical Power Correlation Uncertainty for Limited Data Sets, ANF
1125(P)(A), Supplement 1, Appendix D, Siemens Power Corporation, (DATE TO
BE DETERMINED)




POWER DISTRIBUTION LIMI™3

%

1 AVERAGE PLANAR LINEAR “EAT GENERATION RATE

LIMITING CONDITION FOR OPERATICN

~

3.2.1 Al) AVERAGE PLANAR LINEAR HEAT GENERATION RATES (APLMGRs)/for each type’

P

Th»w" (of fuel as a function of AVERAGE PLANAR EXPOSURE shall not exceed the limits
“SPECTTTen Tn the CORE OPERATING LIMITS REPURT.

APPLICABILITY: OPERATIONAL CONZITION 1. when THERMAL POWER s greater than
or equal Lo 25% of RATED THERM:_. POWER

ACTION
With an APLHGR exceeding the limits specified in the CORE OPERATING LIMITS
REPORT, initiate corrective action within 15 minutes and restore APLMGR to

within the required limits within 2 hours or reduce THERMAL POWER to less than
25% of RATED THERMAL POWER within the next 4 hours

SURVEILLANCE REQUIREMENTS

4.2.1 A)) APLHGRs shall be verified to be egual to or less than the limits
specified in the CORE OPERATING LIMITS REPORT.

3. At lTeast once per 24 hours,

b. Within 12 hours after completion of a THERMAL POWER increase of at
least 15X of RATED THERMAL POWER, and

Inftially and at least once per 12 hours when the reactor is
operating with a LIMITING CONTROL ROD PATTERN for APLHGR.
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RASED
242,48 LINCAR HEAT GENERATION RATE (Continued)

fuel damage caused by overstraining of the fuel cladding is not expected to
occur. Fuel design evaluations are performed to demonstrate that the
mechanical design limits are not exceeded during continuous operation with
LHGRs up to the limit defined in the CORE OPERATING LIMITS REPORT. The

analysis also includes allowances for short term transient operation above the
LHGR 1imit.

At reduced power and flow conditions, the LHGR 1imit may need to be
reduced to ensure adherence to the fuel mechanical design bases duri
limiting transients. At reduced power and flow conditions, the LHGR 1imit is
reduced (multiplied) using the smaller of either the flow dependent LHGR
factor (LHGRFAC,) or the power-dependent LHGR factor (LHGRFAC.) corresponding
to the existing core flow and power. The LHGRFAC, multipliers are used to
protect the core during slow flow runout transients. The LHGRFAC multipliers
are used to protect the core during plant transients other than core flow

transients. The applicable LHGRFAC, and LHGRTACp multipliers are specified in
the CORE OPERATING LIMITS REPORT.

References:

1. Advanced Nuclear Fuels Corporation Methodology for Boiling Water Reactors

EXEM BWR ECCS Evaluation Model, ANF-91-048(P)(A), Advanced Nuclear Fuels
Corporation, January 1993.

Exxon “uclearwi;ihﬁdology for Boiling Water Reactors, Neutronic Methods
for Design and Analysis, XN-NF-80-19(P)(A), Volume 1 and Supplements )
and 2, Exxon Nuclear Company, March 1983,

Exxon Nuclear Methodology for Boiling Water Reactors, THERMEX: Thermal
Limits Methodology Summary Description, XN-NF-80-19(P)(A), Volume 3
Revision 2, Exxon Muclear Company, January 1987.

Exxon Nuclear Plant Transient Methodology for Boiling Water Reactors,
XN-NF-79-71(P)(A) Revision 2 Supplements 1, 2, and 3, Exxon Nuclear
Company, March 1986.

COTRANSAZ: A Computer Program for Boiling Water Reactor Transient
Analyses, ANF-913(P)(A) Volume 1 Revision | and Volume 1 Supplements 2,
3, and 4, Advanced Nuclear Fuels Corporation, August 1990.
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ADMINISTRATIVE CONTROLD
Lere Operating Limits Repori (Continued)

(9) Generic Mechanical Design for Exxon Nuclear Jet Pump BWR
Reload Fuel, XN-NF-85-67(P)(A) Revision 1, Exxon Nuclear
Company, September 1586,

(10) Advanced Nuclear Fuels Corporation Generic Mechanica)
Design for Advanced Nuclear Fuels Corporation 9x9-1X and
9x9-3X BWR Reload Fuel, ANF-89-014(P)(A), Revision ] and
Supplements 1 and 2, October 1991.

(11) Volume 1 - STAIF ~ A Computer Program for BWR Stability
Analysis in tha Freguency Domain, Volume 2 - STAIF - A
Computer Program for BWR Stlbﬂt{{ Analysis in the
F ncy Domain, Code Qualification Report, EMF-CC-
074(P)(A), Stemens Power Corporation, July 1994,

RODEX2 Fuel Rod Therwmal-Mechanical Response Evaluation

Model, XN-NF-81-S8(P)(A), Revision 2 Supplements | and 2,
Exxon Nuclear Company, March 1984,

F R D e

X‘CBBRA-T: A Computer Code for BWR Transient Thermal-
Hydraulic Core Analysis, XN-NF-84-105(P)(A), VYolume ] and
Volume 1 Supplements ] and 2; Yolume upp‘mnt 4,

Advanced Nucgur Fuels Corporation, February 1987 and June
1988, respectively.

Mvm;:-d luc\vnr Fuels Corporation Methodo) for Boilin
Water Reactors EXEM BWR Evaluation Model, AN -91-048(P)(A?,
Advanced Nuclear Fuels Corporation, January 1993.

4 R e

Exxon Nuclear Methodology for loﬂm? Water Reictors -
Neutronic Methods for Design and Analysis,

XN-NF-80-19(P)(A) Volume ] and Supplements ] and 2, Exxon
luclnr\_Cony. Richland, WA 95352, March 1983,

Exxon Nuclear Plant Transient Methodo) for Boiling Water
Reactors, XN-NF-79-71(P)(A), Revision 2 plements |, 2,
and 3, Exxon Muclear any, March 1986.

]
,;'Q,\ - ”:;:. .
Generic Mechanical Design Criteria for BWR Fuel Designs,

W—”—”&{A). Revision 1 and Revision ] Supplement 1,
Mv‘mcod clear Fuels Corporation, May 1995.

NEDE-24011-P-A, "General Electric Standard Application for
Reactor Fuel,® (latest approved revision).

Commonwealth Edison Topical chort NFSR-0085, “Benchmark of
BWR m_clur_ousign Methods,® (latest approved revision).

Commonwealth Edison Topical Report NFSR-008S. Supp) ement 1,

“Benchmark of BWR Nuclear Design Methods - Quad Cities
Gamma Scan Comparisons,® (latest approved revision).

Commonwealth Edison Topical Report NFSR-0085, Supplement 2,
“Banchmark of BWR Nuclear Design Methods - Meutronic
Licensing Analyses,” (latest approved revision).

(22) Commonwealth Edison Topical Report NFSR-0091, "Benchmark of
CASMO/MICROBURN BWR Nuclear Design Methods,® Revision 0,
Supplements 1 and 2, December 1991, March 1992, and May

“wes: 1992, respectively: SER letter dated March 22, 1993,
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BWR Jet Pump Model Revision for RELAX, ANF-81-048(P)(A), Supplement 1
Siemens Power Corporation, (DATE TO BE DETERMINED)

ANFB Critical Power Correlation Application for Coresident Fuel EMF

1125(P)(A), Supplement 1, Appendix C, Siemens Power Corporation, August
1907

ANFB Critical Power Correlation Uncertainty for Limited Data Sets. ANF-

1125(P)(A), Supplement 1, Appendix D, Siemens Power Corporation. (DATE TO
BE DETERMINED)




ATTACHMENT G
EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATIONS

FVALUATION OF SIGNIFICANT HAZARDS CONSIDERATIONS

I'hese changes

Involve a significant increase in the probability or consequences of an accident
previously evalueied.

[he probability of an evaluated accident 1s denved m the probabilities of the
indiviciual precursors to that accident. The consequences of an evaluated accident are
determiined by the operability of plant systems designed to mitigate those consequence
Limits nave been established consistent with NRC approved methods to ensure that tuel
performnance during normal. transient, and accident conditions 18 acceptabie [hese

changy it affect the operabilitv o systems. nor de

performarce hnuts

Addition of SPC Revised Jet Pump Methodology (LaSalle Units 1 and 2)

I'he Reference | methodology to be added to the Technical Specifications 1s used as pan

of the L(X

A

and does not introduce physical changes 1o the plant ' he
t ¢ b

Reference | revised jet pump model changes the calculational behavior of the jet pump
f ' Tl [

i VU PTR S Ve 111 ' o 21 181 DML \ i oth ST\ 8 .
under reversed drive flow conditions. The revised jet pump model methodology make

the LOCA model behave more realistically and calculates small break L(OX PC s that
are comparable to the large break LOCA results. Therefore, this change only aftects the
methodology for analyzing the LOCA event and determining the protective APLHGR
limits. The Technical Specification requirements for monitoring APLHGR are not

" '

aftected bv thus chat Ihe revised method will result in higher APLHGR limits, thus

~ ) 5 Py ™e* . | TRl » I
PO tuel v ¢ allowed 1 erate at higher ne DOWETS |

methodolog n r, stil protects
L } }‘: SO 4¢ - "\1‘\&1\(.}“‘

{

evaluated wi




ATTACHMENT G

EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATIONS

vddition of SPC Generic Methodology for Application of ANFB Critical Power
Correlation to Non-SPC Fuel (Quad Cities Units | and 2 and LaSalle Units | and 2)

Are not

wdding Reference 3 1o Section 6.9 A 6.b of the Quad Cities lechnical Specifications and

Bases Section 1.2 and Section 6.6 A6b of the LaSalle Technical Specification
Reference 3 determines the tOr

additive constants ang associated uncenainty
application of the ANFB correlation to the coresi fent GE fuel. Theretore, it provides
stermination of the MCPR Safety Limn his approved

\ ) s ) \ .
N the A \} B critical POWET correiauon to

ym boiling transitios nerational MCPR |

that the MCPR Satety Limi otecled dunng all modes o operauior

operational occurrences.  Because Reference contains conservative methods and

1 ! 1 | I ni tivn 1 ' 111

i Hation Al WLAUSe 1€ e \ " plant v S1¢ d gned 1o n gate at

ol accidents have not Jx.lﬁ;’&‘-.'; the [‘!-"\ﬂﬂ.'l- Or consequences

CONSEYuUences

accident previously evaluated will not increase

Addition of SPC Topical for Revised ANFB Correlation Uncertainty (Quad Cities Units |
and 2, Dresden Units 2 and 3, and LaSalle Units 1 and 2)

increa sed by

[he probability or consequences of a previously evaluated accident 15 no
adding Reference 7 to Section 6 9.A6.b of the Quad Cities and Dresden Technica
Specifications and Bases Section 2.1.2 and Section 6.6.A.6 b of the LaSalle Technical
Specifications. Reference 7 documents the additive constant uncertainty for SP(
ATRIUM-9B fuel design with an internal water channel. This methodology is used to
determine an input to the MCPR Safety Limit calculations, which ensures that more than

Y9.9% of tuel rods avoid transition boiling during normal operation as we

anticipated operational occurrences. This change does not require any physical plant

modifications, physically affect any plant components, or entail changes in plant
operation ['his methodology for determining the ATRIUM-9B additive constant
. 3

uncertainty for the MCPR Satety Limit calculation will continue to support protecting the
m | ) 1 e y | R limat | - . ' 3
fuel from boiling transiion. Operational MCPR limits will be applied to ensure the

MCPR Safety Limit is not violated dunng all modes of operation and anticipated
operational occurrences ['herefore, no individual precursors of an accident are atiected
and the operability of plant systems designed to mitigate the probability of consequences

of an accident previously evaluated are not aftected by these changes




ATTACHMENT G

EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATIONS

Change to Minimum Critical Power Ratio Safety Limit (Quad Cities Units | and 2 and
Dresden Units 2 and V)

Changing the MCPR Safety Limit at Quad Cities Units | and 2 and Dresden Units 2 and
1 will not increase the probability of an accident previousy evaluated  This change
implements the MCPR Safety Limits resulting from the SPC ANFB critical power
correlation methodology using a revised additive constant uncertainty from Reference 7
The MCPR Safety Limit of 1.09 that is proposed for Quad Lities Units 1 and 2 and
Dresden Units 2 and 3 is anticipated to be conservative and acceptable for future cycles
Cycle specific MCPR Safety Limit calculations will be performed, consistent with SPC's
approved methodology. to confirm the appropriateness of the MCPR Safety Limit
Additionally. operational MCPR limits will be applied that will ensure the MCPR Safety
Limit is not violated during all modes of operation and anticipated operational
occurrences.  Changing the MCPR Safety Limit will net alter any physical systems or
operating procedures  The MCPR Safety Limit is set 1 109, which is the CPR value
where less than 0.1% of the rods in the core are expected 10 experience boiling transition
This safety limit is expected to be applicable for future cycles of ATRIUM-9B at Dresden
and Quad Cities. Therefore the probability or consequences of an accident will not
increase.

Removal of Footnotes Limiting Operation with ATRIUM-9B Fuel Reloads (Quad Cities
Unit 2 ansd Dresden Unit 3)

The removal of footnotes from the Quad Cities and Dresden Technical Specifications
does not involve any significant increase in the probability or consequences of an
accident previously evaluated. The footnotes were added to clarify that cycle specific
methods were used until the generic methodology was approved by the NRC. Since the
NRC has approved SPC's generic methodology for application of tne ANFB correlation
to the coresident GF fuel (Reference 3) and SPC has addressed the concerns regarding the
database used to calculate the ATRIUM-9B additive constant uncertainties (Reference 7),
the footnotes are no longer necessary. The removal of the Unit 2 specific “a” pages, 2-la
and B2-3a, in the Quad Cities Technical Specifications is justified by the removal of the
footnotes. Therefore, removing these footnotes and “a” pages does not require any
physical plant modifications, nor does it physically affect any plant components or entail
changes in plant operation. Therefore, the probability or consequences of an accident
previously evaluated is not expected to increase.
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EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATIONS

Revision to Thermal Limit Descriptions (Quad Cities Units | and £, Dresden Units 2 and 3,
and LaSalle Units | and 2)

And their exp

}
L HOR definiuor

| herel

y alteration

Create the possibility of a new or different kind of accident from any accident
previously evaluated:

L reation the ™ 21180 I A

"
!

NewW rent Kind I accident would reguire the
creauion of one or more new precursors of that accident. New accident precursors may 41}

created by maodifications to the plant configuration, including changes in allowable
modes of operation. This Technical Specification submittal does not involve any

,

figuration or allowable modes of operation NO NEW

i !

’ i | T
[herefore, the ;'Iw;um(\s changs do not create the POSs ibility

coident tron

ANy acciaent previ ¢valugtled

Addition of SPC Revised Jet Pump Methodology (LaSalle Units | and 2)

L he revised (et pump mode!l methode ';x";‘\ Will t 1o analvze the LOCA for LaSalle

L'nits | and and does not introduce any ;'..\'w

perate the plan {his change only
the MAPIL HUR

4 re

nges Lo the plant or the processe

attects the methods used to analyvze the




ATTACHMENT G
EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATIONS

Addition of SPC Generic Methodology for Application of ANFB Critical Power
Correlation to Non-SPC Fuel (Quad Cities Units 1 and 2 and LaSalle Units 1 and 2)

Addition of the generic methodology for the application of the ANFB critical power
correlation 1o GE fuel in Section 6.9.A.6b of the Quad Cities Technical Specifications
and Bases Section 2.1.2 and Section 6.6 A 6 b of the LaSalle Technical Specifications
does not introduce any physical changes to the plant, the processes used to operate the
plant, or ellcvable modes of operation. This change only involves adding an NRC
approved metiiodology, which is used to determine the additive constants and additive
constant uncertainty for GE fuel, to Section 6 of the Technical Specifications. Therefore,
no new precursors of an accident are created and no new or different kinds of accidents
are created

Addition of SPC Topical for Revised ANFB Correlation Uncertainty (Quad Cities Units |
and 2, Dresden Units 2 and 3, and LaSalle Units 1 and 2)

Addition of the Reference 7 methodology to Section 6.9.A.6.b of the Quad Cities and
Dresden Technical Specifications and Bases Section 2.1.2 and Section 6.6.A.6.b of the
LaSalle Technical Specifications will not create the possibility of a new or different kind
of accident from any accident previously evaluated. This methodology describes the
calculation of an input 1o the MCPR Safety Limit - the ATRIUM-9B additive constant
uncertainty. Therefore, no new precursors of an accident are created and no new or
different kinds of accidents are created

Change to Minimum Critical Power Ratio Safety Limit (Quad Cities Units | and 2 and
Dresden Units 2 and 3)

Changing the MCPR Safety Limit will not create the possibility of a new accident from
an accident previously evaluated. This change will not alter or add any new equipment or
change modes of operation. The MCPR Safety Limit is established to ensure that 99 9%
of the rods avoid boiling transition.

The MCPR Safety Limit is changing for Quad Cities Unit | due to the transition to SPC
ATRIUM-9B fuel and SPC methodologies. The MCPR Safety Limit is changing for
Quad Cities Unit 2 due to the Reference 7 methodology. which documents a 0.0195
ATRIUM-9B additive conatant uncertainty and supports a 1.09 MCPR Safety Limit.
This MCPR Safety Limit is lower than the current MCPR Safety Limit for Quad Cities
Unit 2. 1.10, which is based on a higher interim conservative additive constant
uncertainty of 0.029. The lower ATRI'M-9B additive constant uncertainty results in the
lower MCPR Safety Limit for Quad Cities Unit 2. The ne'v MCPR Safety Limit for
Dresden Units 2 and 3, 1.09, is greater than the current value at Dresden Units 2 and 3
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EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATIONS

Removal of Footnotes Limiting Operation with ATRIUM-9B Fuel Reloads (Quad Cities
Unit 2 and Dresden Unit )
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