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CORE OPERATING L|MlTS REPORT
'REVISION DESCRIPTION INDEX

Affected

Rev.
No. Sections - DescﬂptlonIPurpose of Rev:snon '
0 CALL Issdanceof this COLR is msupport of Unit 1 Cycle 13 operation.
1 50 This revision adds a text box to all appropnate plots. This text box indicates
- 6.0 that for all bypass operable cases, four bypass valves are assumed '

8.0 -

{ more bypass va!ves are assumed moperab!e

| This revision was generated in response to Faclhty Operatmg Llcense
: ,Amendment 210 which artered SR 3. 7 6. 1

operable. For the bypass inoperable cases, the text box indicates that two or

ThIS revns:on is admxmstratlve in nature and nd underlymg calcutatlons or
plotted data were altered o ,

FORM NFP-QA-008-2, Rev. 1
~ SUSQUEHANNA UNIT 1

TRW3.2-3  EFFECTIVE DATE 07/28/2003
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1.0 INTRODUCTION

- This CORE OPERATING LlMlTSREPORTfor, Susquehanna Unit 1 Cycle 13 is
- prepared in accordance with the requirements of Susquehanna Unit 1, Technical
Specification 5.6.5. As required by Technical Specifications 5.6.5, core shutdown =~
margln the core operating limits and APRM setpoints presented herein were developed -
- using NRC-approved methods and are estabhshed such that all apphcable limits of the -
plant safety analys:s are met. . ,

CSUSQUEWANNA UNIT 1 TRW/3.2-5  EFFECTIVE DATE 07/28/2003
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2.0 DEFINITIONS

Terms used in thlS COLR but not deflned in Sectlon 1 0 of the Technlcal Specmcatlons
or Section 1. 1 of the Technlcal Requlrements Manual are prowded below

2.1

22

2.3

2.4
- THERMAL POWER divided by the RATED THERMAL POWER.
25

26

. A‘ 27

2.8

: The AVERAGE BUNDLE EXPOSURE shall be equal to the total energy

produced by the bundle deed by the total initial welght of uramum in the fuel

- bundle .

' The AVERAGE PLANAR EXPOSURE at a specnt" ed helght shall be equal to the

total energy produced per unit length at the specified helght dmded by the total

| ,._tmtlal weight of uranium per umt Iength at that helght

-The FRACTION OF LIMITING POWER DENSITY (FLPD) shaII be the LHGR

existing at a given height dlwded by the appllcable LHGR for APRM Setpomt

_ Limit for that bundle type. -

The FRACTION OF RATED THERMAL POWER (FRTP.).shall be the measured B

FDLRX is the ratio of the maximum LHGR calculated by the core momt'crmg’

- system for each fuel bundle leIded by the LHGR Ilmlt for the appllcable fuel

bundle type. .

"MFLCPR s the ratio of the applucable MCPR operet'mg llmit for the appllceble

fuel bundle type dmded by the MCPR calculated by the core monltorlng system '
for each fuel bundle

MAPRAT i |s the ratio of the maximum APLHGR calculated by the core momtonng

- system for each fuel bundle divided by the APLGHR lnmlt for the appllcable fuel
,bundletype B : r : B

FDLRC is the ratio of the maximum LHGR calculated by the core momtonng

- system for each fuel bundle deed by the LHGR for APRM Setpoint L|m|t for the
appllcable fue! bundle type

© SUSQUEWANNA UNIT 1~ TRM/3.2-6 . EFFECTIVE DATE 07/28/2003
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3.0 SHUTDOWN MARGIN

31,

- 32

'Techmcal Sgecmcatlon Referenc

| Techmcal Specmcatlon ‘3.17. 1 o
- Descngtuo = , |
» The SHUTDOWN MARGIN shall be equal to or greater than:

a) 0.38% Aklk w:th the hxghest worth rod analyttcally determmed i

OR

b) 0. 28% Ak/k w:th the hxghest worth rod determ:ned by test

Sunce core reactmty wnll vary dunng the cycle asa functuon of fuel depletlon and
poison burnup, Beginning of Cycle (BOC) SHUTDOWN MARGIN (SDM) tests.

'must also account for changes in core reactivity during the cycle. Therefore, the -
- SDM measured at BOC must be equal to or greater than the applicable

requirement from either 3.2.a or 3.2.b plus an adder, “R”. The adder, “R”, is the
difference between the calculated value of maximum core reactivity (that is, -
minimum SDM) during the operating cyc!e and the calculated BOG core B
reactivity. If the value of “R” is zero (that is, BOC is the most reactuve pomt in the
cycle) no correctlon to the BOC measured value |s requxred :

 The SHUTDOWN MARGIN limits prowded in 3. 2a and 3. 2b are appllcable in

MODES1 2,3,4, ands This mcludes core shuﬁllng

SUSQUEHANNA UNIT 1  TRW/3.2-7 EFFECTIVE DATE 07/28/2003
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Rev. 1 ’

Page 7 of 34
\::f 4.0' AVEHAGE PLANAR UNEAR HEAT GENERATlON RATE ]APLHGR! 7
' - 4. 1 - Techmca! Sgecmcatlon Referenc

‘ f—gTechnlcaI Specmcatlon 3.21 f .

42 Descngtuo

- The APLHGRs for ATRIUM“"-1 0 fuel shall not exceed the limit shown in F’gure
4.2, ' : ,

. The APLHGR limits in ﬁgUre 4.2-1 are valid for Main Turbine Bypass Operable
and Inoperable and EOC-RPT Operable and Inoperable in Two Loop operation.
. The APLHGR limits for Single Loop operation are provided in Section 8.0.

C

| SUSQUEHANNA UNIT 1~ TRW/3.2-8  EFFECTIVE DATE 07/28/2003
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. AVERAGE PLANAR EXPOSURE TWO LOOP OPERATION -
ATRIUM™-10 FUEL
FIGURE 4.2-1
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- 5.0 MlNlMUM CRITICAL POWER RATIO (MCPR)

5.1

5.2

5.3

Techmcal Sgec:f cat:on Reference

7 Techmcal Specrt” catlon 3.2. 2 3.7. 6 and 3.3.4. 1
Descngtro ‘ '

The MCPR llmlt is specified asa functron of core power, oore flow, average

- scram insertion time per Section 5.3 and plant equipment operability status. The
- MCPR limits for all fuel types (ATFllUM -10) shall be the greater of the Flow-

Dependent or the Power-Dependent’ MCPR dependmg on the appllcable
equrpment operability status ) : :

‘a) EOC-RPT and Marn Turbme Bypass Operable

' Flgure 5.2-1: FIow-Dependent MCPR value determlned from BOC to
i EOC '

T

Figure 5.2-2: - Power~Dependent MCPR value determined from BOC to
' - EOC - ,

b) Main Turbme Bypass lnoperable / EOC-RPT Operable

Fgure 5.2-3: Flow-Dependent MCPR value determrned from BOC to
o EOC :

' F-“lgure 5.2-4 Power-Dependent MCPR value determlned from BOC to.
EOC S . .

c) | : 7 EOC-RPT Inoperable / Mam Turblne Bypass Operable - 'Q

Figure 5.2-5: Flow-Dependent MCPR value determmed from BOC to
EOC '

' Figure 5.2-6: Power-Dependent MCPR value determmed from BOC to
' EOC

The MCPR limits in ngres 5.27-'1 ’through 5.2-6 are valid tor TwoLoop operation.
The MCPR limits for Single Loop operation are provided in Section 8.0.

. Average Scram T‘me Fractlon

o Table 5. 3-1 provides the relatronshtp between average scram time to control rod

position and scram time fraction. The evaluation of scram insertion time data, as

it relates to the attached table should be performed per Reactor Engmeenng

prooedures

" SUSQUEHANNA UNIT 1 .~ TRW3.2-10  EFFECTIVE DATE 07/28/2003
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EOC-RPT and Mam Turbme Bypass |
Operable

SUSQUEHANNA UNIT 1 TRW/3.2-11  EFFECTIVE DATE 07/28/2003
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Mam Turbme Bypass
Inoperablel EOC RPT
Operable
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- Main Turbine Bypass Operable .
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N
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Table 5 3-1
, Average Scram Tlme Fractnon Table For Use Wlth Scram Tlme Dependent
MCPR Operatmg LImlts o .
, control Rod - Average Scram Tlmeto Posmon (seoonds) :
“Position o , : g o 4
45 0.470 0.480 e 0.490 e 0.500 .. 0.510 - 0.520
39 | 0.630 0676 | 0722 | 0768 | 0.814 0.860
25 1500 | 1582 1664 | 1746 | 1.828 1.910 i
- &5 - 2.700 2848 | 299 | 3144 | 3292 | 3.440
~ Scram Time 0.000 10200 | 0400 0.600 | 0.800 1.000
- Fraction ' N R Bt 7
| Average Scram | Realistic- B R o Maximum
Insertion Time b | B IR Allowable
SUSQUEHANNA UNIT 1 -~ TRM/3.2-20 . EFFECTIVE DATE 07/28/2003 -
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) 60 LINEARHEAT GENERATION RATE (LHGR)
| 6.1 T.echnrivcal Sgecifieation Refefeﬁce
: Techmcal Specmcatlon 323 and 3 7 6
62 Descngtuon |

: The LHGR Ilmrts are specrfled below asa functlon of Maln Turbme Bypass |
operability for each fuel type as folfows ' }

-Main Turbme Bypass O@rabl

_The LHGR for ATRlUM“" 10 fuel shall not exceed the LHGR lirnit determlned
frorn Figure 6. 2—1 '

Main Turbxne Bypass Inogerable

' 'The LHGR for ATRIUM 10 fuel shall not exceed the LHGR I|m|t determmed
from Figure 6 2-2. ' . , ,

: The LHGR limits in I'-"lgures 6 2-1 and 6.2-2 are vahd for Two Loop and Smgte
™~ - o Loop operat:on i , ,

CSUSQUEHANNA UNIT 1~ TRW3.2-21  EFFECTIVE DATE 07/28/2003
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T 0 AVERAGE POWER RANGE MONITOR (APRM) GAIN AND SETPOINTS

| (,;;

74 Techmcal Sgecmcatlon Reference

o Techmcal Specmcatlon 3 2 4 and 3 3 1.1

7.2 “D%!DLO_

" The APRM fiow blased sumulated thermal power-upscale scram tnp setpoxnt (S)
- and flow biased neutron flux-upscale control rod block trip setpoint (Sgs) shall be
- - established as specified in Table 7.2-1 and Table 7.2-2, mcludmg any
‘ adjustments per Techmcal Speclflcatlon LCO 3. 2 4.

: Techmcal Specification LCO 3 2 4 provides an optlon to adjust the APRM
setpoints when MFLPD is greater than FRACTION OF RATED THERMAL
POWER (FRTP). The adjustment apphes to both the APRM fiow biased
simulated thermal power-upscale scram trip setpoint and flow biased neutron
flux-upscale control rod block trip setpoint for Two Loop and Single Loop
operation. The APRM setpomts for Specnf ication 3.2.4 are establlshed in Tables

- 7.2-1and 7.2-2.
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~ Table 7.2-1 ,
-APRM Setpointfor
Two Loop Operatlon

“Trip Setpoint - - - = -- - Allowable Value

S<(0.58W +59%)T - - - | $<(0.58W +62%) T'

Sre < (0.58W +50%) T . - Sre < (0.58W +53%) T

 Table7.22
- APRM Setpointfor.. ==
- . Single Loop Operation =

Trip Setpoint : b ‘Allowable Value

Is<o5s8W+54%)T 1S<(058W+57%) T

Sna<(058W+45%)T e SR3<(058W+48%)T

~ where: Sand Srs arein percent of RATED THERMAL POWER

* w =

3 l.oop recirculation flow as a percentage of the loop recarculataon flow
which produces a core flow of 100 million Ibs/hr-

Lowest value of the ratio of FRTP divided by the MFLPD.2 The FLPD is -

- the actual LHGR divided by the applicable LHGR lirnit for APRM

Setpoints. The LHGR limit for APRM setponnts for ATRIUMTM-10 fuel
shall be taken from Figure 7.2-1, P

~ The LHGR for APRM setpomt Ilmxts in F gure 7. 2-1 are valid for Main ~
‘Turbine Bypass Operable and Inoperable and EOC-RPT Opefable and ;
~ Inoperable for both Two and Single Loop operatlon

' For calculated T—values greater than 1 0, a ratio of 1.0 is used in the

above equations.

e APRM flow biased simz.ilat'ed:the'rmal pewer-upscale scram allowable value in
this table is equal to the value established in Technical Specification 3.3.1.1.

2 For the ‘calculation of T the value of MFLPD shall be the maximum value of
FDLRC. , o
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RECIRGULA'“ON LOOPS SINGLE LOOP OPERATION
8.1 Technical Sgecmcataon Referenc 7 o )
Techmca!Specn‘lcatlon321 322, 323, 3341 341 and376 |
8.2 Descngt:o
' APLHGR ,
- The APLHGR I|m|t for ATRIUMT”-10 fuel shall be equal to the APLHGR Limit
from Figure 8.2-1. 7 o ) ]

The APLHGR limits in Flgure 8.2-1 are valid for Main Turblne Bypass Operable
and Inoperable and EOC-RPT Operab!e and Inoperable in Smgle Loop
operation.

Mummum Cnt:ca! Power Ratuo Limit -
The MCPR limit is specified as a functlon of core power core ﬂow and plant

_ equipment operability status. The MCPR limit for all fuel types (ATR!UM“"J 0) shall :
be the greater of 7 . ‘

a) Flow-Dependent MCPR value determmed from. Fgure 82-2
- by = The Power-Dependent MCPR value determmed from one of the following :
: figures, as appropnate e S ,
'Fgure 8.23: EOC-RPT and Mam Turbme Bypass Operable from BOC to - -
B EOC S . o
Figure 8.2-4 : - Main Turbme Bypass Inoperable / EOC-RPT Operable from
- ' BOC to EOC -
' A ﬁgure 8.24-5 ' EOC-RPT Inoperable / Mam Turb:ne Bypass Operable from
o BOC to EOC : ,
The MCPR I:mrts in anures 8. 2-2 through 8 2—5 are valid on!y for Slngle Loop

- operatlon

. Llnear Heat Generatlon Rate lelt 7 7

) ,The LHGR lxmrts for Smgle Loop Operatlon are def ned in Sectlon 6.0.
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verage Power Range Momtor (APRM) Gam And Setpomts

APRM setpounts and the LHGR limit for APRM setpomts for Singleloop -
operatuon are defined in Sectlon 7. 0
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9.0 REFERENCES E

| 9'.1 : The analytlcal methods used to determxne the core operatlng Ilmlts shall be those
previously reviewed and approved by the NRC speclflcally those descnbed inthe
Vfollowmg documents R

1.

- PL-NF-90-001-A, 'Appllcatlon of Reactor Analysrs Methods for BWR

Desrgn and Analysrs July 1992

XN- NF-80—1 9(P)(A), Volume 4, Revrsron 1, E>o(on Nuclear Methodology for
Boiling Water Reactors: Application of the ENC Methodology to BWR
Reloads EXXOI'I Nuclear Company, Inc June 1986. c .

XN- NF-85—67(P)(A) Revrsmn 1, "Generic Mechanrcal Design for E>o(on
Nuclear Jet Pump BWR Reload Fuel Exxon Nuclear Company, Inc.,
September 1986. =

XN NF-80-19(A), Volume 1 and Volume 1 Supplements 1and2 (March 1983),

and Volume 1 Supplement 3 (November 1990), "Exxon Nuclear Methodology

- for Boiling Water Reactors: - Neutronic Methods for DeSIQn and Analysrs
~Bxxon Nuclear Company. Inc.. ' , )

C

. ANF-524(P)(A) Revrsron 2 and Supplement 1, Revrsron 2, "Advanced Nuclear

Fuels Corporation Critical Power Methodology for Borlmg Water Reactors

- November 1990. .

ANF-1125(P)(AY and ANF-1 125(P)(A), Supplement 1, "ANFB Cntrcal Power
Correlatlon April 1990 . :

NEDC-32071 P, 'SAFER!GESTR-LOCA Loss of Coolant Aocrdent Analysrs
GE Nuclear Energy, May 1992 ' ‘ : -

NE-092-001A Rewsnon 1 *Licensing Toplcal Report for Power Uprate With
Increased Core Flow," Pennsylvania Power & nght Company, December 1992

- and NRC SER (November 30 1993)

10.

EETH

PL-NF-90-001 Supplement 1-A, 'Appllcatlon of Reaotor Analysrs Methods for
BWR Design and Analysrs Loss of Feedwater Heating Changes and Use of
RETRAN MOD 5. 1 August 1995

PL-NF-94-005-P-A 'Techmoal Basis for SPC 9x9-2 Extended Fuel Exposure
at Susquehanna SES January 1995. ’

PL-NF-90-001 Supplement 2-A; "Application of Reactor Analysrs Methods for "
BWR Design and Analysis: CASMO-3G Code and ANFB Cntlcal Power
Correlatlon July 1996 B
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z\} - g 12. ANF-89-98(P)(A) Revrsron 1and Revrsron 1 Supplement1 "Genenc
' g R - Mechanical Design Crrtena for BWR Fuel Desrgns Advanced Nuclear Fuels
Corporatlon May 1995 :

13. ANF-91-048(P)(A), 'Advanced Nuclear Fuels Corporation Methodology for
Borllng Water Reactors EXEM BWR Evaluatlon Model," January 1993. -

- 14. XN-NF-80-19(P)(A), Volumes 2, 2A 2B and 2C "Exxon Nuclear Methodology
- for Boiling Water Reactors:. EXEM BWR ECCS Evaluation Model September
~1982. : ,

15. XN-NF-80-19(P)(A), Volume 3 Revision 2 "Exxon Nuclear Methodology for -
‘Boiling Water Reactors Thermex Thermal Limits Methodology Summary
Descnptron, January 1987 ‘ ,

16 XN- NF—79-71 (PXA) Revrsron 2 Supplements 1,2, and 3 Exxon Nuclear Plant
' Transrent Methodology for Boiling Water Reactors March 1986.

17, EMF-1 997(P)(A) Revrsmn 0, 'ANFB-10 Critical Power“Correlatlon July 1998
" and EMF-1997(P)(A) Supplement 1 Revision 0, "ANFB-10 Critical Power ,
Correlatlon : High Local Peakrng Results,” July 1998 '

- 18. PL—NF—90-001 Supplement S-A “Applmtron of Reactor Analysrs Methods for
BWR Desrgn and Analysrs Applrcatron Enhancements September 1999

C

;19 Caldon, Inc., "TOPICAL REPORT: lmprovmg Thermal Power Accuracy and
- Plant Safety While Increasing Operating Power Level Usrng the LEFM"
System Engrneenng Report - 80P March 1997 '

20 Caldon, Inc., “ upplement to Toplcal R ER-80P: Basrs for a Power Uprate ;

~with the LEFM’ or LEFM CheckPlus System Revrsrono Engrneenng
Report ER-160P May 2000.

21, EMF-85-74(P), “RODEX2A (BWR) Fuel Rod Thermal-Mechanical Evaluatron o

Model Revision 0, Supplements 1 and 2, February 1998.
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CORE OPERATING'LIMITS REPORT
~ REVISION DESCRIPTION INDEX

Rev. Affected , LT
No. Sections Description/Purpose of Revision
0 ALL Issuance of this COLR is in support of Unit 2 Cycle 12 operation.
1 50 | This revision adds a text box to all appropriate plots. This text box indicates
6.0 that for all bypass operable cases, four bypass valves are assumed :
8.0 operable. For the bypass inoperable cases, the text box indicates that two or

more bypass valves are assumed inoperable.

This revision was generated in response to Facility Operating License
Amendment 185 which altered SR 3.7.6.1.

i Thls revision is admmrstratwe in nature and n6 underlynng calculatlons or

plotied data were altered

FORM NFP-QA-008-2, Rev. 1
SUSQUEHANNA UNIT 2

TRM/3.2-§3 . EFFECTIVE DATE 07/28/2003
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_ SUSQUEHANNA STEAM ELECTRIC STATION
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' \/’ 1.0 INTRODUCTION

This CORE OPERATING LIMITS REPORT for Susquehanna Unit 2 Cycle 12is -
prepared in accordance with the requirements of Susquehanna Unit 2, Technical
Specification 5.6.5. As required by Technical Specifications 5.6.5, core shutdown :
margln the core operating limits and APRM setpoints presented herein were developed
using NRC-approved methods and are establxshed such that all applicable limits of the
plant safety analysis are met. :

SUSQUEHANNA INIT 2 TRM/3.2-5 ~ EFFECTIVE DATE 07/28/2003
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./ 20 DEFINITIONS

Terms used in this COLR but not defined in Section 1.0 of the Technical Specifications
or Section 1.1 of the Technical Requirements Manual are provided below.

2.1

22

2.3

24

2.5

2.6

- 27

2.8

The AVERAGE BUNDLE EXPOSURE shall be equal to the total energy

-produced by the bundle divided by the total initial weight of uranium in the fuel
- bundle : B

The AVERAGE PLANAR EXPOSURE at ’a specified henght shall be equal to the
total energy produoed per unit length at the specified height divided by the total
initial weight of uranium per unit Iength at that height.

. The FRACTION OF LIMlTING POWER DENSITY (FLPD) shall be the LHGR

existing at a given height divided by the appllcable LHGR for APRM Setpoint
Limnit tor that bundle type.

The FRACTION OF RATED THERMAL POWER (FRTP),,shaH be the measured
THERMAL POWER divided by the RATED THERMAL POWER

FDLRX is the ratio of the maximum LHGR calculated by the core monitoring
system for each fuel bundle divided by the LHGR limit for the apphcable fuel
bund(e type. , : ,

MFLCPR is the ratio of the apphcable MCPR operatmg Irmrt for the apphcable '
fue! bundle type divided by the MCPR calculated by the core momtonng system
for each fuel bundle. )

. MAPRAT is the ratio of the maximum APLRGR catculated by the core momtonng

system for each fuel bundle divided by the APLGHR limit for the apphcable fuel
bundle type. ,

FDLRC is the ratlo of the maximum LHGR t:elculated by the core monitoring '
system for each fuel bundle divided by the LHGR for APRM Setpoint Limit for the
applicable fuel bundte type

SUSQUEHANNA UNIT 2 . TRW/3.2-6  EFFECTIVE DATE 07/28/2003
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/ 30 SHUTDOWN MARGIN

3.1

- 8.2

Technical Specification Reference

Technical Specification 3.1.1 .

Descngtto
The SHUTDOWN MARGIN shall be equal to or greater than:

a) 0.38% Ak/k wlth the hlghest worth rod analytlcally determlned

OR , , ,
b) 0.28% Ak/k with the higheéi WOrth rod determined by test

 Since core reactivity will vary during the cycle as a function of fue! depletion and -

poison bumnup, Beginning of Cycle (BOC) SHUTDOWN MARGIN (SDM) tests

‘must also account for changes in core reactivity during the cycle. Therefore, the
- SDM measured at BOC must be equal to or greater than the applicable

requirement from either 3.2.a or 3.2.b plus an adder, “R”. The adder, “R”, is the
difference between the calculated value of maximum core reactivity (that is,
minimum SDM) during the operating cycle and the calculated BOC core
reactivity. If the value of “R" is zero (that is, BOC is the most react:ve poxnt in the

‘cycle) no correction to the BOC measured value is requured

“The SHUTDOWN MARGIN fimits provxded in 3.2a and 3. 2b are appl:cable in

MODES1 2 3,4,and 5. ThIS includes core shuffling.

SUSQUEHANNA UNIT 2 - TRM/3.2-7 EFFECTIVE DATE 07/28/2003
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40 AVERAGE PLANAR LINEAR HEAT GENERA'HON RATE !APLHGR!
4.1 Techmcal Specification Beference -
Techmcal Specnflcatnon 3.2.1 |
42 Descngtlo

The APLHGRs for ATRlUMm-1O fuel shall not exceed the Ilmxt shown in Figure
4.2-1. , ,

The APLHGR limits in F"lgure 4.2-1 are valid for Main Turbine Bypass Operable
and Inoperable and EOC-RPT Operable and Inoperable in Two Loop operation.
. The APLHGR limits for Single Loop operation are provided in Section 8.0.

SUSQUEHANNA UNIT 2~ TRM/3.2-8  EFFECTIVE DATE 07/28/2003
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5.0 MINIMUM CRITICAL POWER EATIO (MCPR[

5.1

5.2

53

Technlcal Specification Reference

Technical Specmcatlon 3. 2 2,3 7 6 and 3.3.4.1
Description

The MCPR limit is specified as a function of core power, core fiow, average
scram insertion time per Section 5.3 and plant equipment operability status. The
MCPR limits for all fuel types (ATRIUM™-10) shall be the greater of the Flow-
Dependent or the Power-Dependent MCPR, dependlng on the applicable
equipment operability status.

'a)  EOC-RPT and Main Turbiné Bypass Operable

Figure 5.2-1: Flow-Dependent MCPR value determined from BOC to
EOC

-

- Figure 5.2-2: Power-Dependent MCPR value determmed from BOC to .
) EOC o

b) Main Turbme Bypass lnoperable / EOC-RPT Operable

Figure 5.2-3: Flow-Dependent MCPR value determmed from BOC to
. EOC : S

Figure 5.2-4: Power—Dependent MCPR value determmed from BOC to.
: EOC : ,

c) EOC-RPT Inoperable I Maln Turblne Bypass Operable

Figure 5.2-5: Flow-Dependent MCPR value deten'nmed from BOCto
EOC S

Figure 5.2-6: Power-Dependent MCPR value determined from BOC to
EOC -

The MCPR limits in Fgures 5.2-1 thrbugh 5.2-6 are valid for Two Loop operation.

The MCPR limits for Slngle Loop operatlon are prowded in Section 8.0.

. Average Scram Time Fraction

Table 5.3-1 provides the relationship between average scram time to control rod
position and scram time fraction. The evaluation of scram insertion time data, as
it relates to the attached table shou!d be performed per Reactor Engineering
procedures ,

SUSQUEHANNA UNIT 2 TRM/3.2-10  EFFECTIVE DATE 07/28/2003
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-

EOC-HPT and Mam Turblne Bypass
Operable -

SUSQUEHANNA UNIT 2 TRW3.2-11  EFFECTIVE DATE 07/28/2003
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e

~ Main Turbine Bypass
Inoperable / EOC-RPT -
‘Operable

© SUSQUEHANNA UNIT 2 TRW/3.2-14  EFFECTIVE DATE 07/28/2003
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-

| " EOC-RPT Inoperable / |
- MainTurbi'.ne Bypass Operable .

SUSQUEHANNA UNIT 2  TRW3.2-17 . EFFECTIVE DATE 07/28/20038 -
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“Table 5.3-1
Average Scram Time Fraction Table For Use With Scram Time Dependent
MCPR Operatmg Limits
Control Rod Average Scram Time to Position (seconds)
Position , o SRR
45 0.470 0480 - 0.490 0.500 - 0510 0.520
39 0.630 0.676 0.722 0.768 0814 | 0.860
25 1.500 1582 | - 1664 | 1746 | 1.828 1.910
5 : 2.700 2.848 2.996 3.144 3,202 3.440
Scram Time 0.000 0200 | - 0.400 0.600 0.800 1.000
Fraction ' o
Average Scram | Realistic - : - | Maximum
Insertion Time | S : | Allowable

SUSQUEHANNA INIT 2 TRM/3.2-20 - EFFECTIVE DATE 07/28/2003
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6.0 LINEAR HEAT GENERATION RAT § [LHGR[

6.1

6.2

Techmcal Sgecmcatlon Referenc
Techmcal Specxf ca'aon 3 2 3 and 3 7 6

Descngtio '

The LHGR llmlts are specmed be!ow asa functlon of Main Turbme Bypass
operability for each fuel type as fotlows o

Main Turbine Bmss Ogerabl

. The LHGR for ATRIUMTM-w fuel shall not exoeed the LHGR limit determined

from Figure 6 2—1

Main Turbine Bypass Inopﬁerable"

The LHGR for ATRIUM™. 10 fue! shall not exceed the LHGR limit determined
from Flgure 6.2-2. '

The LHGR limits in Flgures 6. 2-1 and 6 2-2 are valid for Two Loop and Smgle
Loop operation. ,

SUSQUEHANNA UNIT 2 TRW3.2-21 . EFFECTIVE DATE 07/28/2003
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FIGURE 6.2-2
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7.0 AVERAGE POWER RANGE MONITOB gAPRM) GAIN AND SETPO!NTS

7.1

72

Techmcal Specification Reference '

‘Technical Specmcatlon 3.2.4 and 3.3.1 a1

Descngtao

The APRM flow biased s:mulated thermal power-upscale scram trip setpomt (S)

- and flow biased neutron flux-upscale control rod block trip setpoint (SRB) shall be

established as specified in Table 7.2-1 and Table 7.2-2, including any
adjustments per Technical Specification LCO 3.2.4.

. Technical Specification LCO 3.24 provides an option to adjust the APRM

setpoints when MFLPD is greater than FRACTION OF RATED THERMAL -
POWER (FRTP). The adjustment applies to both the APRM flow biased =
simulated thermal power-upscale scram trip setpoint and flow biased neutron-
flux-upscale control rod block trip setpoint for Two Loop and Single Loop
operation. The APRM setpomts for Specuﬁcatxon 3 2. 4 are establlshed in Tab!es ,

-7.2-1 and 7.2-2.

SUSQUEHANNA UNIT 2 TRW3.2-24  EFFECTIVE DATE 07/28/2003
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Table 7.2-1
"‘APRM Setpoint for
Two Loop Operation

Trip Setpoint

Allowable Value

S < (0.58W + 59%) T , S< (0.58W + 62%) T'
Skre < (0.58W + 50%) T | Sre<(0.58W +53%) T
Table 7.2-2
APRM Setpoint for
Single Loop Operation
Trip Setpoint ~— Allowable Value

S<(0.58W +54%) T S<(0.58W +57%) T

| Spe < (0:58W +45%) T Spe < (0.58W +48%) T

SUSQUEHANNA UNIT 2 TRM/3.2-25

where: VS andVSR'g arein percent d‘RATED THERMAL POWER

W = Loop recafeulatlon flow as a percentage of the loop recirculation ﬂow
' which produces a core fiow of 100 million Ibs/hr

T = Lowest value of the ratio of FRTP divided by the MFLPD The FLPDis
» the actual LHGR divided by the applicable LHGR limit for APHM :
Setpoints. “The LHGR limit for APRM setpomts for ATRIUM™-10 fuel
shall be taken from. Figure 7.2-1. ,

* The LHGR for APRM setpomt limits in F:gure 7.2- 1 are valid for Main-
-Turbine Bypass Operable and Inoperable and EOC-RPT Operable and
- Inoperable for both Two and Single Loop operatlon

For calculated T-values greater than 1.0, a ratio of 1.0 is used in the
above equations. ,

' APRM flow biased simulated thefrnal power-upscale scram allowable value in
this table is equal to the value established in Technical Specification 3.3.1.1.

2 For the calculation of T the value of MFLPD shall be the maximum value of -
FDLRC.

'EFFECTIVE DATE 07/28/2003
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8.0 REClRCULATION LOOPS SINGLE LOOP OPERATION

8.1

- 82

Technical S@mf ication Reference 7
TechmcalSpecnfcatlon321 322 3.23 324 3.34.1,3.4.1, and376
Descngrtlo 7

APLHGR

The APLHGR limit for ATRIUMm-1 0 fuel shall be equal to the APLHGR Limit
from Flgure 8. 2-1 '

 The APLHGR limits in Flgure 8.2-1 are vélld for Main Turbine Bypass Operable

and lnoperable and EOC-RPT Operable and Inoperable i in Szngle Loop
operation. - , , o .

Mmlmum Critical Power Ratio Lirnit et -

The MCPR limit is specuf‘ iedasa functlon of core power, core ﬂow and plant

equipment operability status. The MCPR limit for all fuel types (ATRIUM“"—1 0) shall

be the greater of: 7 _

a)  Flow-Dependent MCPR vélﬂe determined from F_igu_re 822

oR L

b) The Power-Dependent MCPH va!ue determ:ned from one of the following
figures, as appropnate :

| Flgure 8.2-3: EOC-RPT and Main Turbine Bypass Operable from BOCto -
EOC )

Figure 8.2-4: Main Turbine Bypass lnoperable / EOC-RPT Operable from
' 'BOC to EOC

Flguré 825 EOC-RPT Inoperable / Maln Turbine Bypass Operable from
; ~ BOCt EOC

The MCPR l;mlts in Flgures 8. 2-2 through 8.2-5 are valid only for Slngle Loop

operation.

- Linear Heat Generatnon Rate lelt

The LHGR limits for Slngle Loop Operatnon are defmed in Section 6.0.

SUSQUEHANNA INIT 2~ TRW3.2-27 EFFECTIVE DATE 07/28/2003
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o Average Power Range Monltor 1APRM) Gam And S_gpo:nts
, APFIM setpoints and the LHGR limit for APRM setpomts for Smgle Loop
operation are defined in Sectlon 7.0. '
i\’\_/: "
7
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9.1 . The analytical methods used to determine the core operatmg limits shall be those
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- following documents , ,

1

PL-NF-90-001 -A, 'Applrcatron of Reactor Analysrs Methods for BWR
Design and Analysrs July 1992, . :

PL-NF-90-001 Supplement 1-A, "Applrcatxon of Reactor Analysis Methods for

- BWR Design and Analysrs Loss of Feedwater Heatrng Changes and Use of
RETRAN MOD 5.1, August 1995 :

PL-NF-90-001 Supplement 2-A, "Application of Reactor Analysis’ Methods for
BWR Design and Analysis: CASMO-3G Code and ANFB Crrtlcal Power
Correlation,” July 1996.

PL-NF-80-001, Supplement 3-A "Appllcatlon of Reaotor Analysrs Methods for
BWR Desrgn and Analysis: Application Enhancements * March 2001.

XN-NF-80-19(A), Volume 1, and Volume 1 Supplements 1 and 2 (March 1983),
and Volume 1 Supplement 3 (November 1990), "Exxon Nuclear Methodology
for Boiling Water Reactors: :Neutronic Methods for Desrgn and Analysrs

Exxon Nuclear Company, Inc.

. XN-NF-80-19(P)(A), Volumes 2, 2A, 2B, and 2C Exxon Nuclear Methodology

for Borlrng Water Reactors EXEM BWR ECCS Evaluation Model," September :

; 1982

XN-NF-80-19(P)(A), Volume 3 Revrsron 2 “E)O(on Nuclear Methodology for
Boiling Water Reactors Thermex: Thermal Limits Methodclogy Summary

. Description,” January 1987

XN-NF-80-1 9(P)(A) Volume 4 Revision 1, "Exxon Nuclear Methodology for
Boiling Water Reactors: Application of the ENC Methodology to BWR -

- Reloads,” E)O(Oﬂ Nuclear Company, inc. June 1986

10.

'XN-NF-85-67(P)(A) Revision 1, "Generic Mechanical Design for Exxon

Nuclear Jet Pump BWR Reload Fue!," Exxon Nuclear Company, |nc
September 1986.

ANF-524(P)(A), Revision 2 and Supplement 1, Revision 2, "Advanced Nuclear
Fuels Corporation Cntml Power Methodology for Boiling Water Reactors,”

- November 1990

11

NE—092-001A, Flevrsron 1, "Licensing Topical Reporl for Power Uprate With
Increased Core Flow," Pennsylvania Power & Light Company. December 1992

, and NRC SER (November 30 1993).
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Corporation, May 1995. . : ‘
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Boiling Water Reactors EXEM BWR Evaluation Model," January 1993.
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Transient Methodology for Boiling Water Reactors,” March 1986.

15. EMF-1997(P)(A) Revision 0, "ANFB-10 Critical Power Correlation,” July 1998,
and EMF-1997(P)(A) Supplement 1 Revision 0, "ANFB-10 Critical Power
Correlation : High Local Peaking Results,” July 1998.

~16. Caldon, Inc., "TOPICAL REPORT: Improving Thermal Power Accuracy énd
Piant Safety While Increasing Operating Power Leve! Using the LEFM"™
System,” Engineering Report - 80P, March 1997.

17. Caldon, Inc., “Su p!emenf to Topica! RTst ER-80P: Basis for a Power Uprate
with the LEFM”™ or LEFM CheckPlus™ System,” Revision 0, Engineering
Report ER-160P, May 2000.

18. EMF-85-74(P)(A), “RODEX2A (BWR) Fuel Rod Thennal-Mechanical
Evaluation Model,” Revision 0, Supplements 1 and 2, February 1998.
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