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PLANT PROGRAMS AND SETPOINTS

Instmment Tnp Setpoint Table S
The Instrument Tnp Setponnt lelts in Table 2.2-1 are the Trip Setpornt value limits
that were contained in the Instrumentation Setpoint tables for protection systems and
other functions important to safety that were included in the scope of the original
Standard Technical Specifications. Actual instrument setpoints are established
utilizing the Allowable Values specified in the Technical Specifications and Technical

. Requnrements Allowable Values are established in the Reference LCOs and TROs

identified in thrs Table TRO references are enclosed i rn square brackets

lnstrumentatnon process setpornts for the listed subsystems and tnp functions are set
consistent with the Trip Setpoint Limit Column of Table 2.2-1. Actual setpomts are

- estabhshed in accordance with engmeenng procedures.

- Alarm setpoints and other non-protectnon system trip settings as may be found in the

Technical Specrf ications orin the Technlcal Requirements are not included in this
table. .

Reference NDAP-QA-1104 Setpbint Change Contro'l

SUSQUEHANNA-UNIT1 * - TRM/2.05 EFFECTIVE DATE 04/02/1999
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TABLE2 2-1 (Page 1 of 8)
_INSTRUMENTATION SETPOINTS

SYSTEWREFERENCE ~ .-~ _ T S
LCO [TRO] \ - TRIP FUNCTION | TRIP SETPOINT

$2.21 'Reactor Protection

2211 3.3.1.1 lntermedlate Range Monltor Neutron Flux - " <120125 divisidns of full

High o : , scale.
221.2 .7 33141 " .. - Average Power Range Monitor, Neutron Flux < 15% of RATED THERMAL POWER
- : : ' .~ High Setdown : . s :
2213 3.3.11 Average Power Range Monitor, Flow Biased ~ - See COLR-TRO 3.2
T Simulated Thermal Power - High Two Loop . o ' : - :
o ‘ Operatlon . : . o . .-
2214 3.31.1 ’ Average Power Range Monitor, Flow Biased : See COLR-TRO 32
) 4 C S Simulated Then'nal Power - High Single Loop ' Lo
_ _ Operation ’
2215 . 3.3.1.1 "~ Average Power Range Monitor, Flow Biased < 113.5% of RATED THERMAL
‘ - Simulated Thermal Power High Flow . "POWER
. ‘. Clamped C : .
2216 3311 Average Power Range Monitor, leed Neutron < 118% of RATED THERMAL 'pow;sR
Flux-High = . , T - .
2217 3311 Reactor Vessel Steam Dome Pressure - High ) < 1087 psig
2218 3.3.1.1 . Reactor Vessel Water Level - Low, Level 3 _ 213.0inches @
2.21.9 o 3311  _ ° Main Steam Isolation Valve - Closure - 'S10% closed
22110 C This Section Not Used ‘ : o ' :
22111 - 33441 - ~ Drywell Pressure - High ' ‘ o <1.72 psig
22112 © 3.3 * Scram Discharge Volume Water Level - Hngh -+ g65gallons
. - Level Transmitter : S
22113 - 3311 , Scram Discharge Volume Water Level - ngh . < 61 gallons
4 ~ ~ -Float Switch : L
221.14 - 3.311 . Turbine Stop Valve - Closure T - <5.5% closed
2.21.15 . 3.3.1.1 . Turbine Control Valve Fast Closure, Trip . : - 2500 psig
: \ : Qil Pressure - Low :

t

(continued)

(a) See Figure 2.2-1

' SUSQUEHANNA-UNIT1 - TRM/206 - ~ - EFFECTIVE DATE 11/15/2004



| PPL Rev. 2

‘ Instrument Trip Setpoint Program
. : 22

TABLE 2.2-1 (Page 2 of 8)
INSTRUMENTATION SETPOINTS

SYSTEM/REFERENCE

LCO[TRO}

", TRIP FUNCTION

~ - TRIP SETPOINT

2.21.46 OPRM Instrumentation

2.3.1.16.1
22.1.16.2

+ 221163

2.21.16.4
22.1.16.5

. 22.1.166,

221.167
2.2.1.16.8
221.169

2.21.16.10

2.2.1.16.11

. 221.16.12
221.1613

221.16.14

- . 22.1.16.15

2.21.16.16

221.16.47

222

°3.3.1.3
3.3.1.3
[3.3.9] -

" [3.3.9]
[3.3.9]
[3.3.9]
[3.3.9]
' [3.3.9] .
. [3.39]

[3.39]
[3.3.9]
(3.3.9]

. [3.3.9]
(3.3.9]
(3.3.9]
[3.3.9]
[3.3.9]

Sp Cell Signal Amplitude

N2 Confirmation Count Permissive

TOL Period Confirmation Tolerance

Ta Averaging Filter

Fc Conditioning Filter Cutoff Frequency
Tmin Minimum Oscillation Period

Tmax Maximum Oscillation Period

Noise Floor Peak Discrimination Threshold
Minimum LPRM/Cell Cell Operablllty
Requirement

.81 Peak Threshold Setpoint

S2 Valley Threshold Setpoint

Smax Max. Amplitude Trip Setpoint
DR3 Growth Rate Factor Setpoint

T1 lo 81 to 82 Timer Range

T1 hi $1to 82 Timer Range

T2 lo S2 to (83 or Smax) Timer Range

'T2 hi 32 to (S3 or Smax) Timer Range

Isolation Actuatuon Instrumentatlon ’

See COLR~-TR0O 3.2
See COLR~TRO 3.2
. ) 0.10 sec
5 sec
1.5Hz
1.0 sec .
.3.65sec
-1
2

1.20°
- 0.85
. 1.50
1.60
0.5 sec
* 1.75sec
0.5sec -
1.75 sec

2221 Primary Containment Isolation
222.11 3.36.1 Reactor Vessel Water Level Low, Level 3 > 13.0 inches®
22212 '3.36.1 Reactor Vessel Water Level Low Low, Level 2. | 2-380 inches®
22213 3.36.1 Reactor Vessel Water Level Low Low Low, >-129 inches®
Level1 :
22214 3.3.6.1 Drywell Pressure - High <1.72 psig
2.2.2.1.5 3.36.113.36] . . SGTS Exhaust Radiation - High _ <23.0mRUhr
22216 [3.3.6) Main Steam Line Radiation ~ High High < 15 x full power background
i - o ) without hydrogen injection
(commued)
SUSQUEHANNA - UNIT 1 - TRM‘/ 2.0-7 EFFECTIVE DATE 11/15/2004
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~ TABLE 2.2-1 (Page 3 of 8)
- INSTRUMENTATION SETPOINTS
- - SYSTEM/REFERENCE LCO K - . :
’ [TRO] : TRIP FpNCTION TRIP SETF’OINT
2222  Secondary Containment Isolation -

>-38.0inches® .

22221 3.36.2
- , ‘Level2 -
22222 3.36.2 ‘ Drywell Pressure - High '£1.72 psig
22223 3.36.2 " . Refuel Floor ngh Exhaust Duct Radlatlon - " <18 mR/Mhr
. g High - ' T
22224 3.36.2 " - Railroad Access Shaﬂ Exhaust Duct £ 5mR/hr
O ) : ' - . Radiation - High :
22225 3.36.2 Refuel Floor Wall Exhaust Duct Radiation - - <21 mR/hr
‘ ‘ 7 ngh o b
2223 Main Steam Line Isolation .
22231 3361 - Reactor Vessel Water Level - Low Low Low >-129 inches®
! L . Levelt - e
22232 - T 3361 - Main Steam Line Pressure - Low -2 861 psig
22233 +.336.1 _'Main Steam Line Flow - High - <113 psid ,
22234 3.36.1 Condenser Vacuum - Low .29.0 inches Hg vacuum -
22235 - 3361 Reactor Building Main Steam Line Tunnel <177°F
. g Temperature - High
22236 ‘ * This Section Not Used ; ;
22237 . [3.3.6] . Reactor Building Main Steam Line Tunnel . . S99°F
3 o A Temperature - High g '
22238 - [3.36.41] - . Turbine Building Main Steam Tunnel <197°F o
o ) Temperature - High . : . :
"2224  Reactor Water Cleanup System lsolatlon
22241 3.36.1 . Reactor Vessel Water Level - Low Low >-38 inches®
4 Level 2 - 4
22242 . - 3.36.1 - RWCU A Flow - High - <59¢pm
22243 - 3.36.1 RWCU Flow - High , <462gpm
22244. 3.36.1 RWCU Penetration Area Temperature Hrgh ‘< 131°F
22245 [3.3.6] " RWCU Penetratron Room Area A Temperature < B9°F
' - High . . :
22246 © 3361 ‘RWCU Pump Area Temperature - Hrgh 'S 147°F
22247 " [3.3.6] RWCU Pump Room Area A Temperature - 'S 69°F
o . . High -
22248 '3.36.1 ’ RWCU Heat Exchanger Area Temperature - " <147°F
~ High ‘ )
22249 [3.3.6] RWCU Heat Exchanger Room Area S69°F
C A Temperature — High . Y e
PR ‘ {continued)
® See Figure 2.2-1
'SUSQUEHANNA - UNIT 1 *.TRM72.0-8 - EFFECTIVE DATE 11/15/2004




Instrument Trip Setpoint Program

RCIC Pipe Rou’ang Area A Temperature -
‘High . .

2.5.2.6 High Pressure Coolant Injection System Isolation .

22261 " 3364

22262 - - 3364
22263 . 33641
22264 ' 3.36.1
22265 3.36.1
22266 33641
22267 3.36.1
. 22268 . [338]

122269 [3.3.6]
2227 Shutdown Coohnngystem lsolahon i

22274 33641

22272 ' 3.3.6.1
22273 [3.3.6]

223 ECCS Actuation -

223.1 Core Spray System

223141 - 33584
22312 .. 3.3581

22313 3.3.5.1

, HPCI Steam Lme A Pressure - High

HPC! Steam Supply Line Pressure - Low

HPC! Turbine Exhaust Diaphragm Pressure -
High = .

HPC! Equrpment Room Temperature - High

HPCI Emergency Area Cooler Temperature -
High' :

" HPCI Pipe Routmg Area Temperature - High -

Drywell Pressure - High
HPCI Equrpment Room A Temperature ngh ‘

“"HPCI Pipe Routmg Area A Temperature -

High

, Reactor Vessel Water Level - Low, Level 3

Reactor Vessel Steam Dome Pressure - High

*RHR Flow - High

Reactor Vessel Water Level Low Low Low,
Level 1

Drywell Pressure - High r
Reactor Vessel Steam Dome Pressure Low -

PPL Rev. 2
TABLE 2.2-1 (Page 4 of 8) b
'INSTRUMENTATION SETPOINTS .
SYSTEWREFERENCE LCO ' : - ’ X
[TRO} TRIP FUNCTION TRIP SETPOINT
2225  Reactor Core Isolation Cooling System Isolation
22251 3.36.1 RCIC Steam Line A Pressure - High , _' <188 tnches H20
22252 3.36.1 RCIC Steam Supply Line Pressure - Low 2 60 psig
22253 . - 3.36.1 RCIC Turbine Exhaust Diaphragm Pressure ' <10.0 psig
, L ' - High’ N
© 22254 ' 3.36.1 RCIC Equipment Room Temperature - ngh - $167°F
222585 = . 3361 RCIC Pipe Routing Area Temperature - High < 167°F
22256 - 3.36.1 RCIC Emergency Area Cooler Temperature - . S167°F -
) ‘ . * High ° o
22257 - . 3.36.1 Drywell Pressure ngh <1.72 psig
22258 [3.3.6] RCIC Equipment Room ATemperature ngh - < 89°F -
22259 - [3.36] | <89°F

_ <370inches Hz0

2 104 psig
< 10 psig

< 167°F -
S 167°F

<167°F -
< 1.72 psig

‘< 89°F

< 89°F .

© 213.0inznes®

< 98 ;ssig
<25,020 gpm

>-129 inches®

<1.72 psig

- 2413, £427 psig

@ see Figure 2.2-1

" SUSQUEHANNA - UNIT 1

e

m;ect:on perrmssrve

(oontinued)
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" Instrument Trip Setpomt Program 1

PPL Rev. 2 2. 2
. !
- TABLE22-1 (Page50f8) . |
INSTRUMENTATION SETPOINTS
SYSTEMREFERENCELCO . . . - ' -
: " [TRO}] - o “TRIP FUNCTION TRIP SETPOINT
2232  LPClMode of RHR System *
22321 3.35.1 Reactor Vessel Water Level - Low Low Low, >-129 inches™
: - Level1. o :
22322 3351 " Drywell Pressure High < 1.72 psig
22323 3.35.1 Reactor Vessel Steam Dome Pressure - Low, 2 413, £427 psig
) : injection permissive . . B S
22324 " 3351 . Reactor Vessel Steam Dome Pressure - Low, 2 236 psig, decreasing
' ‘ " Recirculation Discharge Valve permissive o . :
2233  HPClSystem - -
2.2.3.3.1 .3.35.1 B Reactor Vessel Water Level --Low Low, >-38/inches®
: . Level 2 : . )
22332 3.3.5.1 ‘Drywell Pressure - ngh : . S1.72psig ’
22333 . 3.351 o Condensate Storage Tank Level Low 2 36.0 inches above tank
: R : bottom
- 22334° - 3.3.51 Reactor Vessel Water Level - ngh Level 8 < 54 inches
2234 Automatlc Depressunzatlon System (ADS)
é.2.3.4.1 3.3.5._1 Reactor Vessel Water Level - Low Low Low, 2-128 inches 4
, S Level1 - - .o N
22342 3.35.1 Drywell Pressure - High . <1.72psig
22343 3.3561° "ADS Timer . _ ' <102 seconds
722344 -3.35.1 Core Spray Pump Discharge Pressure - High ™ 2135, <155 psig
22345 3.3.5.1 . Low Pressure Coolant Injection Pump - 2121,<129 psig
T . . Discharge Pressure - High . ,
. 22346 © 3351 Reactor Vessel Water Level - Low Level 3 2 13inches
: . S Confirmatory )
22347 3.35.1 ADS Drywell Pressure Bypass Timer <420 secznds
- 2235 ° Loss of Power-ECCS Actuahon o
22351 4.16kv ESS Bus Undervoltage (Loss 6f \_/olta_ge < 20%)
2.23.51.1 3381 Bus Undervoltage - 2 823.2, £ 856.8 Volts
223512 3.3.81  Time delay 204,:'06seconds -
{continued)
- @ see Figure 2.2-1
» {
SUSQUEHANNA - UNIT1 . ~ TRM/2.0-10 ' EFFECTIVE DATE 11/15/2004 =~
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lnstrument Tnp Setpomt Program

2.2
. _TABLE 2.2-1 (Page 6 of 8)
INSTRUMENTATION SETPOINTS
SYSTEM/REFERENCELCO =~ - = . __ L -
[TRO) . - . TRIP FUNCTION ’ TRIP SETPOINT
22352 4.16kV ESS Bus Undervoltage (Degraded Voltage < 65%) )
223521 . 3381 . Bus Undervoltage 2 2641.1, < 2748.9 Volts~
2.23.5.22 - 3381 Tlme delay . 22.7,<3.3 seconds
. ) i y ’
22353 4. 16kV ESS Bus Undervoltage (Degraded Voltage < 93%)
223531 3.3.8.1 Bus Undervoltage 23829.3, < 3906.7 Voits -
223532 3.3.8.1 Time Delay (Non-LOCA) 2 4 minute, 30 seconds
: ) _ R < 5 minute, 30 seconds
223534 - 3.3.81 Time Delay (LOCA) 29, <11 seconds
22354 480V ESS Bus 0B565 Undervoltage (Degraded Voltage, < 65%)
223541 " [3.65] 480V Basis 2 308.9, < 315.1 Volts
223542 .[3.8.5] " Time Dglay . ~24.5,<5.5 seconds
22355 480V ESS Bus 0B565 Urideﬁioltgge (Degraded Voltage, < 92%)
2.2.3.55.1 [3.8.5] - 480V Basis | 2487.6,<446.4 Volts
223552 [3.8.5] Time Delay ) 29, <11 seconds .
224 ATWS Altemate Rod Injectlon and Reclrculatlon Pump Trip
2244 3.3.4.213.1.1] Reactor Vessel Water Level - Low Low, >-38inches® -
. _ o  Level2 . , '
224.1 3.3.4.213.1.1] E Reactor Vessel Steam Dome Pressure High <1135 psig
2258 End of Cycle Recsrcu!atxon Pump Tnp
225.1 3.3.4.1 ‘ Turbine Stop Valve-Closure . < 5.5% c'osed
2252 3.34.1 . Turbme Control Valve - Fast Closure = 500 »sig
"226 -Reactor Core Isolation Coolmg System Actuatlon ‘
2.26.1 3352 Reactor Vessel Water Level - Low Low >-3% inches®
, Level 2 - : ,
2262 1 3352° Reactor Vessel Water Level - High, Level < 54 inches®
2263 3.3.5.2{ _ Condgnsate Storage TankLlevel—Low~ -  >36.0inches above tank bottom
{continued) -
@ gée Figure 2.2-1
SUéQUEHANNA -UNIT 1 -TRM/2.0-11 EFFECTIVE DATE 11/15/2004



lnstmment Tnp Setpomt Program

PPL Rev. 2 o R L Y

"TABLE 2.21 (Page 7 of 8)
 INSTRUMENTATION SETPOINTS

® Provided signalto-noise ratio is > 2. Otherwise, =3 cps.

'SUSQUEHANNA:UNIT1 . TRM/2.012

SYSTEMREFERENCELCO -~ -~ . - ‘ .
- [TRO] . . e TRIP FUNCTION - . TRIP SETPOINT
_ 227 Control Rod Block
. 2274, Rod BlockMonitor . ’
227141 332 : Low Power Range Upscale - Two Loop © - <0.58W+52%
o S ‘Operation =~ = - . R
227.1.2 . 3382 - .. Low Power Range Upscale - Smgle Loop <0.58W +47%
' ; ~ Operation : ‘
$.22713 . D Downsgle ' : . oo © 5%
2272 ° APRM e |
22721 3.1.3] Flow Biased Simulated Thermal PowerHigh = - SeeCOLR-TRO32
o - Two Loop Operation . . .
. 227.22 - [3.1.3] _ Flow Biased Simulated Thermal Power ngh See COLR - TRO 32
- ' ' ~ . -Single Loop Operation o
22723 [3.1.3) - : Fiow Biased Simulated Thermal Power High < 108% of RATED THERMAL POWER
: . - High Flow Clamped .
22724 [3.1.3) ‘Downscale : ,zs% of RATED THERMAL POWER
22725 [31.3} Neutrt?n Flux - High Setdown ) ' £12%. of RATED THERMAL POWER
2273  Source Range Monitors A
227.3.1 B3 ‘Upscale - . N . S2EScps
.. 22732 [3.1.3] . ' Downscale ‘ : © 207ceps®
© 2274  Intermediate Range Monitors - :
227.4.1 [31.3] " Upscale <. ' <108/125 divisions of full
A o S R C B scale
22742 [3:1.3] . Downscale , . 2 5/125 divisions of full scale
2275  Scram Discharge Volume '
227.5.1 313 Water Levél - ngh - . 7 <359pslions
2276 Reactor Coolant System Recirculation Flow_ ' S
22764 [3.1.3] ‘ Upscale = ‘ S 114%
22762 [31.3] . © . Comparator L - .. £10% tiow deviation
- T . {continued)

EFFECTIVE DATE 11/15/2004

S S LAV USSR S P - [ I TR A




Instrument Trip Setpomt Program

PPLRev.2 . . S 22
" TABLE 2.2-1 (Page 8 of 8) | O
. INSTRUMENTATION SETPOINTS . :
SYSTEMREFERENCELCO .~ . .__ - I
[mro} - .. TRIPFUNCTION . -+ TRIP SETPOINT -

228  CREOASS

2281 3374 . Main Control Room Outside Air Intake 7 <5mRMmr
, » Do , . -Radiation Monitor - o .
22811 - 3371 " Reactor Vessel Water Level - Low Low o >-38.0 inches®
o , ~'Level2 - ‘ . '
22812 . 3371 . DrywellPressure- High T < 1.72psig
22813 - T 33741 Refuel Floor High Exhaust Duct Radlatlon o " <18 mR/r .
. ] . .=High :
228.14 3.3.7.1 'Railroad Access Shaft Exhaust Duct . ' . <SmR/Mhr
. T I Radiation — High o ‘ o
© 22815 o 3371 " Refuel Floor Wall Exhaust Duct Radiation ‘ <21 mR/Mhr
) S : - ngh o , L S

229 - Feedwater/Main Turbine Trip System Actuatnon o ‘ oL 4 T
2.29.1 3322 ~ Reactor Vessel Level — High g <54.0 inches®

2210  MVP lsolation R - : o
2.2101 : [3.3.11] - Main Steam Line Radiation — High High < 15 x full power background
L . - without hydrogen injection

@ See Figure 2.2-1

SUSQUEHANNA-UNIT1 ~ ~ TRM/2038  -EFFECTIVE DATE 11/16/2004
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SUSQUEHANNA - UNIT 1

Instrument Tnp Setpomt Table -
2.2

a4ty T,
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| Core Operating Limits Report (COLR)

_ PPL Rev. 4 3.2.1
32  Core Operating Limits Report (COLR) N
321 Core Operating Limits Report (COLR)
TRO 321" The Core Operatihg Limits specified in the éttaphed COLR shall be~met.- | I | ‘
APPLICABILITY:  Specified in the referenced Technical Specifications.
ACTIONS _ |
'CONDITION. |~ REQUIREDACTION | COMPLETION TIME
'A. CoreOperating Limits | A1 Performaction(s) ‘Specifiedin .
- notmet. . : .. .described in referenced - referenced o
‘ ' : \ ' Technical Specification. Technical
: < Specifications.
) | 4, TECHNICAL REQUIREMENT SURVEILLANCE -
SURVEILLANCE - | FREQuUENcY = % .
, . NOTE—— ‘ - | NA
- No associated Surveillances. Surveillances are :
implemented in the applicable Technical Specifications.
SUSQUEHANNA-UNIT1 - TRM/32-1 EFFECTIVE DATE 7/07/1999
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CORE OPERATING LIMITS REPORT
- REVISION DESCRIPTION INDEX

Rev. : A N
No. Sections Description/Purpose of Revision
0 ALL Issuance of this' CQ_LFi is in support of Unit 1 'Cycle 14 operation.
1 TOC This revision 'changes the Power / Flow rhap and adds setpoinie fo} the
- 1.0 OPRM system. The change to the Power / Flow map provides direction .
- 2.0 when the OPRM system is OPERABLE and inoperable. The setpoints for
9.0 the OPRM system are set to reliably detect and suppress anticipated stability
"10.0 related power oscillations while providing a high degree of confldence that
11.0 ‘ .

| the MCPR safety fimit is not wolated

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

_TRW/3.2-3  EFFECTIVE DATE 11/15/2004
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S T o Page 3 of 37
SUSQUEHANNA STEAM ELECTRIC STATION
" Unit 1 Cycle 14
CORE OPERA'nNG LIMITS REPORT
) Tablgvof Contents '
1.0  INTRODUCTION eressmssesiseeeimeer s viesismeessssssssssssssessssssesssmssssssssssssessessassssessni
20 DEFINITIONS ceoereomcmmeesiostmibesies e e s 5
30 -SHUTDOWN MARGIN.......-. oot sesres e tr e et Y
~ 40 ' AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR).... ecvrsvseer?
v ’ .. ' - . ’ : ’ | ’ . ' L . . : . . N B ‘
. 50 ' MINIMUM CRITICAL POWER RATIO (MCPR)......crc.e , ers®
60 LINEAR HEAT GENERATION RATE (LHGR)..ccco.cevrrnre et ssenien 20
70  AVERAGE POWER RANGE MONITOR (APRM) GAIN AND SETPOINTS .crrevreren 23
8.0 - RECIRCULATION LOOPS - SINGLE LOOP OPERATION oo beeeressens s 25
90 POWER/FLOW MAP e - B
100 OPRM SETPOINTS........ T S 35
110 HEFERENCES ....... S, et e e sr e .36
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1.0 INTRODUCTION

This CORE OPERATING LIMITS REPORT (COLR) for Susquehanna Unit 1 Cycle 14 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 -
margin, the core operating limits, APRM setpoints, and OPRM setpoints presented
herein were developed using NRC-approved methods and are established such that all
applicable limits of the plant safety analysis are met. e ‘

o

J

SUSQUEHANNA UNIT 1 .  TRW/3.2-5 .  EFFECTIVE DATE 11/15/2004
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2.0 DEFINITIONS

_ Terms used in this COLR but not def ned in Sect:on 1.0 of the Techmcal Specmcatlons
Coor Sectlon 1.1 of the Technical Requnrements Manual are provided below.

2.1 The AVERAGE BUNDLE EXPOSURE shall be equal to the total energy'
~ produced by the bundle dnnded by the total initial welght of uranium in the fuel
' bundle : . :

22 The AVERAGE PLANAR EXPOSURE ata specifi ed height shall be equal to the
total energy produced per unit length at the specified height divided by the total
initial weight of uramum per umt Iength at that helght .

2.3 . The FRACTION OF LIMlTlNG POWER DENSITY (FLPD) shall be the LHGR
existing at a given height dlwded by the applicable LHGR for APRM Setponnt
Limit for that bundle type ce

.24 The FRACTION OF RATED THERMAL POWER (FRTP) shall be the measured
'~ THERMAL POWER divided by the RATED THERMAL POWER. ‘

25 | FDLRX is the ratio of the maxnmum LHGR calculeted by the oore.rhonltonng
~ system for each fuel bundle deed by the LHGR limit for the applicable fuel
- bundle type.

26 MFLCPRis the ratlo of the appllcable MCPR operatmg limit fer the apphcable ,'
fuel bundle type divided by the MCPR calculated by the core momtonng system
for each fuel bundie. :

2.7 MAPRAT is the ratio of the maximum APLHGR calculated by the core monltonng
" system for each fuel bundie divided by the APLGHR limit for the appllcable fuel
, bundle type. = .

28 FDLRC is the ratio of the maximum LHGR calculated by the core momtonng g )
"~ system for each fuel bundle divided by the LHGR for APRM Setpomt Limit forthe -
- .apphcable fuel bundle type _ .

29  OPRMisthe Oscillation Power Range Monitor. The Oscillation Power Range
" . Monitor (OPRM) will reliably detect and suppress anticipated stability related
power oscillations while provxdmg a hlgh degree of confidence that the MCPR
: safety limit is not vnolated Cs ‘ ,
2.10 Np is the OPRM setpomt for the number of oonsecutwe cenflrmatuons of
- oscillation half-cycles that w:ll be considered evxdence of a stability related power .
_ oscillation. ‘
211 Spis the OPRM tn'p setp'oir"qt _for.the peak to average OPRM vsignaf.

212 Fpisthe core flow below which the OPRM RPS trip is activated.

SUSQUEHANNA UNIT 1 © TRM/3.2-6  EFFECTIVE DATE 11715/2004 -
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3.0 SHUTDOWN MARGIN -

3.1 Igéhnich Specification Heigrehcé S -
" Technical Sp‘ec'rﬁéaﬁon 311 N
. 32 - Descngtno | : . ‘ ‘
- The SHUTDOWN MARGIN shall be equal to or greater than |
.a) 0.38% AK/K wrth the hlghest worth rod analytnqally determined \
on . : L
b) 0.28% Aklk wnh the hlghest worth rod determined by test

* Since core reactrvrty will vary dunng the cycle as a function of fuel depletion and

. poison bumup, 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,

J : .. minimum SDM) during the operating cycle and the calculated BOC core -
- NLA reactivity. If the value of "R” is zero (that is, BOC is the most reactlve pomt in the
cycle) no correction to the BOC measured value i is requ:red '

" The SHUTDOWN MARG!N Ilmns provided in 3.2a and 3 2b are applncable in
MODES 1, 2, 3, 4, and 5 Thls mcludes core shuffling.-

y ' | o 3 - Page60f3.7_,‘

SUSQUEHANNA UNIT 1 -~ TRM/3.2-7 EFFECTIVE DATE 11/15/2004 -
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4.0 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)

41 Techmca Specifi wtlon Reference " -

t

| Technical Specmcatlon 3.2. 1

4.2 Dgs_cnm

_ The APLHGRs for ATRIUM 10 fuel shall not exceed the Ilmxt shown in F gure
4, 2-1 L ,

AThe APLHGF! limits in Fgure 4.2-1 are valid for Main Turbine Bypass Operable

"and Inoperable and EOC-RPT Operable and Inoperable in Two Loop operatnon
. The APLHGR limits for Single Loop operation are provided in Section 8.0.

SUSQUEMAMNA UNIT 1 TRW3.2-8 . EFFECTIVE DATE 11/15/2004



SSES UNIT 1 CYCLE 14

' PPL Rev. 4

7
~ .‘ .
» . . .. 0 0 . . . 0 ]

(] . ] . [] [ ] . ., . .
ecssmMecane teowea tewomoae besmea [T demvean teesemwdaccea esoonden teoseed
. . [ . [ ] . . 0 . st.

. . ] . . . . . . . i .
cssencmnse gerrreeenan pgeocecee yromas geemeae R gesens rwocecfen 0!1 lllll
’ » T e L] . » . . 1 ,0-

K » ) S U s . U . 0 [] o
lllll ,e"eestecsccccccnseccancssrnagsecscocencnnrserccocnfsee oeead
. . . s . .. . . . W.
lllll leaesoslocscseanccnlacenatccncsnlucnce’ ™ ncncnlacnscuncfeldeccns’unnned
] ’ a . [ . » s . )

. ] - e » . . . . ]

ttttt teccecdod o [ro=8emecrtccncctorcccteccnctonane ceedananntcnsnadd
. . ) [ s . . » .
[ and . 0@ » . [ S . ] ] .

oo w 2slegem O peccpeccas Imveea eemenoe roeavgeecsesdeces yoeaasa (SRR r—
-2 I - . . ) ) . ’ .
..... Ol TETY IR T SRR SUIpRL A SRty AR S S
’ 4 1] o ‘. . e e . . .
..... 1 .mL Bl T R R Y A e

.-T . m [N (] i s ' ] [ [

emo oo wde — s e s edoascas lewvas damoea tamoon LI Y S T P dovens ‘oo owed
.-E Lo M » . . . . . . .
.c Y c . . ) [ . » .

.o oo e eap e e componmes ‘e o= w secona tcemew - ecsmecsccngsacae eanod -
.N . i . ] ) [ ] ’ . D
o LU » —hl.— . * 2 * s . . '

lllll . ey kb eragennnosccvsngrnnanccncngfeacncccccrgoocasronned
.R » (o] . ) . . » . .

...... : ..Er I T R RX LL T Lo Ry [Py S e S
[ . — . . . ] . . » ’
e Wl sl O beeanieaen tenvesn loevovoesofadanaas eeaww dasans e oo e
| (5 . Lt . [ . . . . . )

[ . 17 . . » o . . [ ]

sSememeovess > o proeessrmsna ‘e m » o - teomoas U R Y R A ] ecvecvevwenar o owand
. . - . [} . c e » [ . .
) . ) ) e . . ) s .

ooooo yvresssguasoq st aasgnasscscnngonsvesfaseqgensnamenangeransaconod
. B ] ] . . . 0 . . ]

..... S o A
. .. v . » . . ] .

nnnnn ‘evevedossvcnnncslonscnnlacrsecnlocsefe'nonvelanceetancovdeonaccaccenad
. . . . e : . s . .

[ : . ' 1] . . . .
eseomciamusw e ene tewowa Seensstansew Sacnfoctenawa decaes eevendoasae oonwwd
. . o ) [] T ) . . [

. . . ’ - [ . .0 ) ’
cscemescsw pwesen o= o ee geecesnsreans voefecsmcace qesnss " rPeceegveannr PO I
. . . . . ) . . .

» . J ] . - . . » ’
ooooo R A R R R X R cesemcrsvegrsarccnnesgnecarcesn ot
>, " [ » . . » »
|||||| roevoalocecsatlenavnlonencscncaficnncctncncnloecanciccreldococnnlancned
0 H » . - . . . 0

.. » ] . . ] . [
PR L LX) Sameona lewewe bevceoovctevcadobocvnosctonnne bummeosn teeanndocnca oewned
. M . ] e 3 . ] (]

. ] . . . ] . .
cesemecsse pommew o -n - vecacsscnfarpgencncmccan secaanm mecssqgeecea meenod
. . .o [ . . s T e
» ] . » » . . .
||||||||||| greccsrucccpevecacfecageccncncccccgaccncrrenngrcncccnnssd
. ) . ] . (I ] .
..... R D L LR Ty T O LT T F TR SPRpU AR RpRs (RpRpRPIE R |
. . . [ Ty) X . » . .
ensvadas Leecavtenrae - tmufleacaniccnnsiencns Aoowas leeewnsadocenciecsnnd
. b Pl .". et " T ) ' ul
. . .9 - K . . ) .
emeomonoes R X TN W) Q eofecvpveansa s emcsmesaangeasss " P eemgeoens " eoeoowd
) . . .9 ] ‘e [ . [ . .-

. . » (=4 -8 . G . . ] ..
lllll . cemscsgevevaee=acll) sfemmcsscegencrssnecergancsssrcnrnqrranarsen e
. ] . - . . ’ » ] f ’

0 ] . [ » ] U . ’ » .
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
() ’ » v . d » . . » .

. ‘. [ . . » . . ) .. ]
nnnnn .‘o-ocuonnnn..-oouan.-.ouuno--0-a.cnu|o.-nc-u.-uunusooonnroouju
[ . ) v e . ) . D) . *

] e “» ] . ] . . [ [ .
eeeossieesee Seoseosensvaas LI Y T TN A "o o ewe oo ecoeodevees s cemoosdoeosees oo oo
» . ] [ L] . L . . ] ]

. . ] ) . » [} . . . .. B
ooooo yseccegeescsamencvogochoccecnrnsgevevecrcocngoecnncccrncagrsanecenned
(] . . - . . . . . [ .

0 [] UN 5 » ‘e U [P . » . -
lllll yoocesgeccsnnccse lelesccsscgocsccntacengesccrcnrsregesnnnncnnad
. . [] - . L3 . '] . ] .

lllllllll e o w e S el ceclnacccdonana’renandececatioccncdonccntlanme o
ooooo u * w .. o- . _-— D) u . - ." . "
-0 0 ] [ =] . » . . . . ]
1 . Lo 3 <
T T 3 T y
© <« o =) © © <
- - - -

SUSQUEHANNA UNIT 1

(/M) NI S1EH UOReIaUSD 189K Jeaur |

Jeuejd abesoay -

TRM/3.2:9 ..

- PL-NF-04-001 -
- Rev. 1
. Page 80f37

60000 - 70000

50000

" 40000

20000

" 10000 -

30000
_ Average Planar Expostire (MWD/MTU)

EFFECTIVE DATE 11/15/20004

- AVERAGE PLANAR LINEAR HEAT GENERATION RATE.LIMIT VERSUS

AVERAGE PLANAR EXPOSURE TWO LOOP OPERATION

S

ATRIUM™-10 FUEL
'FIGURE 4.2-1



5.0

SUSQUEHANNA UNIT 1- - - TRM/3:2-10

MINIMUM CRITICAL POWER RATIO (MCPR)

" .PPLRev.4 © * PL-NF-04-001
S : ‘Rev. 1
Page90f37 -

5.1

- 52

53

.Techmcal Specifi catlon Reference : .

| Techmcal Specrfrcatlon 3.2.2 3.7. 6 and 3.3.4.1

Description

The MCPR limit is sbeclfled as a function of core power, core flow, 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, dependmg on the applncable _

i 'eqmpment operabllrty status.:
‘a)- EOC-RPT and Main Turblne Bypass Operable |

Figure 5.2-1 Flow-Dependent MCPR value determmed from BOC to
. EOC T S

Figure 5.2-2: Power-Dependent MCPR value deterrmned from BOC to
"EOC- ,

_ b)  Main Turbine Bypass Inoperable/EOC-lRPT Operable

' Frgure 5.2-3: Flow-Dependent MCPR value determmed from BOC to -
: "EOC -, : : .

Frgure 52-4: Power-Dependent MCPR value determmed from BOCto -
. EOC . : .

c)  EOC-RPT lnoperable / Mam Turblne Bypass Operable

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

Fgure 5 2-6: Power-Dependent MCPR value determrned from BOC to
EOC .

The MCPR limits i in Fi gures 5 2-1 through 5.2-6 are valld for Two Loop operallon

'The MCPR Ilmrts for Smgle Loop operatlon are provrded in Sectron 8 0.

Average Scram T'me Fraction :

Table 5.3-1 provrdes the relatlonshlp 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 Englneenng
procedures _

EFFECTIVE DATE 11/15/2004
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L EOC-RPT and Maln Turblne Bypass
- Operable
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R Maln Turblne Bypass L
J o Inoperablel EOC- RPT
S | Operable
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B EOC-RPT |noperable/
o Maln Turblne Bypass Operable
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"
‘Table 5.3-1 -
Average Scram Time Fractnon Table For Use With Scram T'me Dependent ,
S MCPR Operatmg Limits |
- Control Rod . Average Scram Tlme to Posmon (seconds)
Position . . .
45 0.470 0.480 1. 0490 | 0.500 0.510 0.520
-39 0.630 '0.676 - 0.722 - 0.768 0.814 || 0.860
25 : 1.500 1582 | 1.664 1.746 1.828 .1.910
5 - 2,700 2848 . 2,996 3.3144 - 3.292 3.440
Scram Time 0.000 - 0.200 .- 0.400 0.600 0.800 1.000
Fraction ; ‘ B B , S _
Average Scram | Realistic ' o A : _ Maximum
Insertion Time ' B ’ Allowable -

SUSQUEHANNA UNIT 1 - TRM/3.2-20 EFFECTIVE DATE -11/15/2004
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J 6.0 LINEAR HEAT GENERATION RATE (LHGR) | |

6.1  Technical Speci ication Reference
| Technical Specification 3.2.3 and 3.7.6

. 6.2 .Mg_

The LHGR limits are specifi ed below asa func’uon of Main Turbine Bypass
operability for each fuel type as follows

' Maln Turbine Byp_ass Ogerabl

The LHGR for ATRIUM™-10 fuel shall not exceed the LHGR fimit determlned
from Figure 6.2-1. ' 4

.. Main Turbme Bygass Inoperable :

The LHGR for ATRIUMTM-10 fuel shall not exceed the LHGR limit determmed
* . from Figure 6.2-2. '

- .y | . The LHGR limits in Figures 6.2-1 and 6.2-2 are valid for Two Loop and Single

4\) - Loop operatlon

~,

© SUSQUEHANNA UNIT 1~ | TRM/3.2-21 EFFECTIVE DATE 11/15/2004
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Average Planar Exposure (MWD/MTU)
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FIGURE 6.2-2 .
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72

SUSQUEWANNA LNIT 1~ TRW/3.2-24

Techmcal Sgecmcatlon Reference , ru
Techmcal Speclf canon 324 and 3.3. 1 1 -

‘ Descngtlo _ ) 7
" "The APRM flow biased simulated thermal power-upscale scram trip setpbint (S)

and flow biased neutron ﬂux-upscale control rod block trip setpoint (Sgg) shall be
established as specified in Table 7.2-1 and Table 7.2-2, including any

: adjustments per Techmval Specmcat:on LCO 3.2.4.

Technml Specification LCO 3. 2 4 prowdes 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 setponnts for Specn‘ncatuon 3. 2 4 are established in Tables
7.241 and 7.2-2: , ,

T

EFFECTIVE DATE 11/15/2004
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~ Table 7.2-1 o
- APRM Setpointfor " __
Two Loop Operation -
Trip Setpomt < - Allowable Value
S<(0.58W+59%)T - -~ |S<(0.58W +62%) T’
1 Sre < (0.58W +50%) T Sre < (0.58W + 53%) T
 Table7.2-2
APRM Setpoint for
Slngle Loop Operanon
Tnp Setpomt ' ' Allowable Value
S<(0.58W +54%) T SRS S<(0.58W +57%) T’
Sgg < (0. 58W +45%)T . Sas < (0 58W + 48%) T

where S and Sag arein percent of RATED THERMAL POWER

'W=

Loop recnrculatlon ﬂow asa percentage of the loop recnrculatlon flow
whlch 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 limit for APRM
Setpoints.’ The LHGR limit for APRM setpomts for ATRIUMT"‘-1 0 fuel
shall be taken from F‘gure 7.2-1.

" The LHGR for APRM setpomt limits in Figure 7.2-1 ere valid for Main |

Turbine Bypass Operable and Inoperable and EOC-RPT Operable and
Inoperable for both Two and Single Loop operation.

1 .APRM flow biased sxmulated thermal power-upscale scram allowable value in
--this table is equal to the value established in Technical Specmcatlon 3.3.1.1.

2 For the calculation of T, the value of MFLPD shall be the maximum value of
FDLRC : o .

‘ SUSQUEHANNA UNIT 1 -

PRFREN -

. For calculated T-values  greater than 1. 0 a ratio of 1.0 is used in the o
~above equatlons :

'TRM/3.2-25 - EFFECTIVE DATE 11/15/2004
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RECIRCULATION LOOPS - lSllNGLE LOOP OPERATION.

-84

82
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~operation.  ’

-t

Technical Specifi cat:on Referenc

TechnncalSpecrflcatlon3.21 322 3.2.3,3.24, 3341 341 and376

Description

: 'APLHGR -

~ The APLHGR limit for ATRIUM =10 fuel shall be equal to the APLHGR Limit

from F’gure 8.2-1.

The APLHGR limits in Figure 8. 2-1 areé valid for Main Turbine Bypass Operable '

and Inoperable and EOC-RPT Operable and Inoperable in Single Loop
operatlon ,

Minimum Critical Powe'r Raﬁo Limit

The MCPR fimit Is specified as a fiinction 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: -

a) o Flow-Dependent MCPR value dstermined from Figure 8.2-2

- OR

b) " The Power-Dependent MCPR value dstermnned from one of the followmg

figures, as appropnate

Figure 82-3 EOC-RPT and Mam Turbme Bypass Operable fromBOCto -

EOC

* Figure 8;2-4 ‘Main Turbine Bypass Inoperable / EOC-RPT Opetable from -
. ‘ BOC to EOC

: Figure 8.2-5 EOC-RPT lnoperable / Main Turbme Bypass Operable from.
BOC to EOC , (

The MCPR hmrts in F'gures 8 22 through 8.2-5are vahd only for. Single Loop

" -

~ Linear Heat Generatlon Rate Limit : ‘ o '

‘.

The LHGR hmlts for Smgle Loop Operatuon are defmed in Sectxon 6.0.

~

 EFFECTIVE DATE 11/15/2004 -
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APRM setponnts and the LHGR llmxt for APRM setpomts for Snngle Loop
. operation are defined in Sectnon 7.0. .
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, Aveiaga Planar Exposure (MWD/MTU) -

AVERAGE PLANAR LINEAR HEAT GENERATION RATE LIMIT VERSUS AVERAGE PLANAR EXPOSURE
- — SINGLE LOOP OPERATION o
"ATRIUM™-10 FUEL
FIGURE 8.2-1
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. . 9.0° POWER/FLOW MAP

9.1  Technical Sgec:f cation Referenc . S ,
Technical SpecmmnonSS 1 3 : L - . : .fj | o
. 9;2 Descngtzo , . '
| Monitor reactor condmons to maintain THERMAL POWER / core flow outsnde of
Stablhty Regions | and Ii of the Power / Flow map, Fgure 9 1.
If the OPRM Instrumentatlon is OPERABLE per TS 3 3.1.3, Reglon | of the

Power/ Flow map is oonsudered an immediate exit region.

f the OPRM lnstrumentatlon is nogerabl per TS3.3.13, Regnon | of the Power
/ Flow map is consndered an lmmedlate scram region.

Region |l of the Power/ Flow map is oonsndered an immedlate exit reglon '
regardiess of the operability of the OPRM Instrumentation. -

!
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--10.1 . Techmcal Specnf‘ cation Reference L -

10.2 Met_tg_

' _'Techmcal Specmcanon 3 3 1 3

Setpomts for the OPRM lnstrumentahon are estabhshed that will rehably detect
. and suppress anticipated stability related power oscillations while providing a
- ‘ . high degree of confidence that the MCPR Safety limit is not violated. The
.- ~ setpoints are described in Sectlon 1.0 and are listed below

Se =
Np =

Fp '- =

(U
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110 REFERENCES o - ,’ o S o I

114 The analyn@l methods used to determine the core operatiag limits shall be those |
 previously reviewed and approved by the NRC, specifically those descnbed in the _
_ followmg documents: ,

1. PL-NF-90-001-A, Applmuon of Reactor Analysrs Methods for BWR
. Design and Analysrs, July 1992.

2. PL-NF-90-001, Supplement 1-A, "Applrcatnon of Reactor Analysrs Methods for
: BWR Design and AnalyS|s Loss of Feedwater Heatmg Changes and Use of
REI’RAN MOD 5.1, August 1995. _ ,

. 3. PL-NF-90-001, Supplement 2-A, "Application of Reactor Analysns Methods for
~ BWR Design and Analysis: CASMO-3G Code and ANFB Ciritical Power
. Correlatlon July 1996. - :

4, PL-NF-90-001 Supplement S-A *Application of Reactor Analysns Methods for
- BWR Design and Analysrs Appllcatlon Enhancements,” March 2001

5. XN-NF-80-19(A), Volume 1, and Volume 1 Supplements 1and 2 (March 1983),
_ '  and Volume 1 Supplement 3 (November 1990), *Exxon Nuclear Methodology
TN “for Boiling Water Reactors: Neutronic Methods for Desrgn and Analysis,"”
\/} : Exxon Nuclear Company, Inc.

6. XN-NF—80-1 9(P)(A) Volumes 2,2A, 2B and 2C "Exxon Nuclear Methodology
for Bonlrng Water Reactors EXEM BWR ECCS Evaluation Model,” September
, 1982 ) . .

7. XN NF-80-1 9(P)(A), Volume 3 Revision 2 "Exxon Nuclear Methodology for
) Boiling Water Reactors Thermex: Thermal Limits Methodology Summary
Descnptlon, January 1987 ,

8. 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<on Nuclear Company, Inc June 1986.

9. XN-NF-8&67(P)(A) Rewsron 1, ‘Genenc Mechamcal Design for Exxon .
Nuclear Jet. Pump BWR Reload Fuel,” BExxon Nuclear Company, Inc.,
September 1986. . )

10. ANF-524(P)(A), Flevrsron 2 and Supplement 1 ‘Revision 2, "Advanced Nuclear
Fuels Corporation CntlcalPower Methodology for Boiling Water Fleactors

November 1990. , , ,
: , ' 11 . NE-092-001A, Flevrsron'1 'chensrng Toprcal Report for Power Uprate With
TNy - . Increased Core Flow," Pennsylvama Power & Light Company, December 1992
| ‘\_,} - and NRC SER (November 30, 193).
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\/ , 12 ANF-89-98(P)(A) Revusnon 1 and Revision 1 Supplement1 *Generic

Mechanical Design Criteria for BWR Fuel Desngns Advanced Nuclear. Fuels

:Corporatlon May 1995 . .

"~ 183. ANF-91-048(P)(A), 'Advanced Nuclear Fuels Corporatlon Methodology for .
' Boiling Water Reactors EXEM BWR Evaluation Model January 1993.

14, XN- NF—79-71(P)(A) Rewsnon 2 Supplements 1, 2, and 3, "Exxon Nuclear Plant '
" Transient Methodology for Boiling Water Reactors March 1986. - :

15. EMF—1 997(P)(A) Rewsnon 0 *ANFB-1 O Critical Power Correlatlon, 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 'TOPlCAL REPORT lmprovmg Thermal Power Acouracy and
Plant Safety While Increasing Operating Power Level Usmg the LEFM’
System,” Englneenng Report - 80P March 1997.

17. Caldon, Inc., * “Pplement to Toplcal Re _mPort ER-80P; Basns for a Power Uprate
- with the LEFM”"" or LEFM CheckPlus System Rewsnon 0, Englneenng '
- Report ER-160P, May 2000.. - ,

. .- 18. EMF-85 -74(P)(A) “RODEXZA (BWR) Fuel Rod Thermal-Mechamcal
\} N SR Evaluation Model,” Revision 0, Supplements1 and 2, February 1998.

19. EMF-21 58(P)(A) Revxsxon 0 “Slemens Power Corporatlon Methodology for
Boiling Water Reactors: Evaluation and Validation of CASMO-4/Microburn- _
B2,” Slemens Power Corporatlon, October 1999 o Y

. 20. EMF-CC-074(P)(A), Volume 4, Revision 0, “BWR Stablllty Analysns
: Assessment of STAIF w:th lnput from MlCROBURN 82 November . 1999

- 21 .' NEDO-32465-A, “BWROG Reactor Core Stabllrty Detect and Suppress

Solutnons Licensing Basns Methodology for Reload Appllcatlons August
1996. : :
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| J - 33 Instrumentatlon

3 3 9 OPRM lnstrumentatlon Conﬂguratton )

TRO 3.3.9 Oscnllatnon Power Range Monitor (OPRM) supportnng setpomts and settmgs shall
be within the specrt” ied llmlts )

APPLICABILITY: Thermal POWER 225% RTP

" ACTIONS |
- - ‘ , ———NOTE-
1. Separate Condition entry is allowed for each channel
" CONDITION.. . | -~ REQUIREDACTION COMPLETION
, , o _— TIME
A. OPRM Setpoints and A.1." Enter the condition referenced in | Immediately
Settings not in accordance | - - .Table 3.3.9-1 for the parameter ‘
- with Table3.3.8-1 .~ - P Co
o B. As required by Required B.1 Declare affected OPRM module .lmmediately
\;} ‘ Action A.1 and referenced . moperable -

in Table 3.3.9.1.

C. As required by Required C.1 - Restore the OPRM Setpoints and | 120 days
" Action A.1 and referenced _ Semngs to within the specnf ied ‘ o
in Table 3.3.9-1 - . - limits, - _ , X

D. Altemate method to detect | D.1 Initiate Action in accordance with Immediately
and suppress thermal - Conditions E, F, or G : o
 ~hydraulic instability _— :

-oscillations required by
LCO 3.3.1.3 Required
Action A.3 or Required

Action B 1

(continued) 1

~ -
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CONDITION

~ REQUIRED ACTION .

b

COMPLETION
~ TIME

NOTE
Only applicable as -
required by Required
Action D.1 : '

Total core flowas a
function of THERMAL
POWER within Region | of
the Power Flow map as -
specified in the COLR.

OR o
Total core flow as a

" function of THERMAL -
- POWER within Region Il of

the Power Flowmap as - °
specified in the COLR and

- less than 50% of required

LPRM upscale alarms

'OPERABLE

E.1 Place reactor mode switch in the
... 'shutdown position.

' Immediateiy

—NOTE

Only applicableas
. required by Required =~
_ Action D.1 and when in

Region I of the Power
Flow map as specified in’
the COLR. ' :

Two or more APRM
readings oscillating with

"~ one or more oscillating

210% of RTP peak-to-peak
OR '

'F.1 Place the reactor mode éwitch in
.. the shutdown position.

Immediately

SUSQUEHANNA-UNIT1" -~ - ‘TRM/3.3-22a

(continued)
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CONDITION

REQUIRED ACTION .

 COMPLETION
TIME

F. (continued)

Two or more LPRM

" upscale alarms activating

and deactivating with a
period 21 second and <5

- seconds.

OR

" Sustained LPRM -

oscillations >10 W/cm?
peak-to-peak with a period

. - 21second and <5
- seconds. .

NOTE-

- Only applicable as -
. required by Required
~ Action D.1.

Total core flowasa .

function of THERMAL -

POWER within Region Il of
the Power Flowmapas
specified in the COLR. -

G.1 Ihitiate action to restore total core
. flow as a function of THERMAL
: POWER outside of Region . .

Immediately

Less than 50% of the

' "required LPRM Upscale
- Alarms are OPERABLE

‘H.1: Post sign on the reactor control
.~ panel that less than 50% of the
.. - LPRM Upscale Alarms are

OPERABLE.

1hour .

SUSQUEHANNA - UNIT 1 -
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TECHNICAL REQUIREMENT SURVEILLANCE

SURVEILLANCE ~ | FREQUENCY

| TRS 3.3.9.1 —NOTE

. o Only required to be met when an altemate method
o : _ - . to detect and suppress thermal hydraulic instability L
) oscillations is required by LCO 3.3.1.3 Required _ -
Action A.3 or Required Action B.1. ‘

- Verify total core flow as a function of THERMAL
POWER is outside of Region | and Il of the Power
. Flow map as speciﬁed in the COLR. :

24 hour_s '

"'I’RS 3.3.9.2 ‘ Perform CHANNEL CALIBRATION on each LPRM " 24 months -
-~ Upscale alam - ~ ‘

| TRS3.3.83 Verify OPRM parameter setponnts and settmgs are. . 24' _mo_n_the
o wuthln limits S i

o

SUSQUEHANNA - UNIT 1 TRM/3322c  EFFECTIVE DATE 11/15/2004
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PPLRev. 1 . -3.3.9
R © . Table3.3.9-1
\J o ‘ - OPRM SETPOINTS AND SE'ITINGS
CQNDITIONS - -
REFERENCE
, D FROM
OPRM - . REQUIRED _
PARAMETER DESCRIPTION ACTIONA.1. - VALUE B
1. TOL Period Confirmation Tolerance B. 20.10 and
T , - <0.30 sec
2., Ta Averaglng Filter B 5sec
3. Fc -Conditioning Fllter Cutoff Frequency B 1.5Hz
4, Tmin Minimum Oscillation Period B '21.0and
‘ ' C _ <12 sec .
5. Tmax ' Maximum Oscillation Period B >3.0and
: » - : - <3.5sec -
6. Noise Floor  peak piscrimination Threshold B 1
7. Minimum Cell Operability Requirement B 22
LPRM/Cell L o S A o
| \J g 8. S1 Peak Threshold se'tpoint ~C® -~ >110and
~ | | <120
9. S2 Valley Threshold Setpomt . c® - >085and
S | <0.95
10. Smax Max. Amplltude Tnp Setponnt -c® '>1.30 and
- B g <150, -
11. DR3 Growth Rate Facior_Setpdint . c® 21.30and
T : .<1.60
12.T1lo " S1to S2 Timer Range c® >0.3 sec
_ 13.T1 hi S1to S2 Timer Range. c® <25sec
. 1a, T2 lo - S2to (S3 or Smax) Timer Range ‘C“‘) >0.3sec
15. T2 hi. S2 to (S3 or Smax) Timer Range .Cc® <25sec
(a) Applicable only when ’two »chahnels'in the same trip system _not‘in aeeerdance w:th

EFFECTIVE DATE 11/15/2004
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B 3.3.9 OPRM Instrumentation

BASES

" TRO

. confirmations fora growmg instability.

The OPRM system configuration governs its operation in accordance with the
licensing analysis. ‘Several configuration parameters are intrinsic to the trip
function safety setpoint bases or provide settings for defense-in-depth '
algorithm features that are not assumed in the basis for the protechon
system safety analysrs (Reference 2, Reference 3).

Each of the setting values may be used as the process setpomt or devrce |
setting without further adjustment for unoertamtles ,

Y Setpoints and Settings Bases A

TOL Period Confimmation Tolerance

“The specified range of values for the period tolerance has been -
demonstrated to provide continuous confirmations upon transition from

stable reactor operation to a growing reactor instability. A range of \'/alues is |

pravided to allow system tuning to avoid spurious alarms on period
confimations. Limiting the setpoint adjustment range provides assurance
that the Period Based Detection Algorithm will provrde suffi crent

Ta - Averaging Filter -

The averaging filter is used to provide a normalization Aof ihe input sigrial :
such that the average signal value is 1.0. The filter time constant is chosen
-to approximate the fuel thermal time constant. Settrng optimizes system -

. response during fast power transients.
_ _F_c Condmomng FrlterCutoff Frequency

‘The specified value for the Conditioning Filter Cutoff Frequency has been

- demonstrated to provide continuous confirmations upon transition from

stable reactor operation to a growing reactor instability. Setting minimizes -

" impact on signal amplitude and provides assurance that the Period Based

Detection Algonthm will prowde suffrcrent confirmations for a growing

. instability..

Tmin Minimum Oscrllatron Penod

Tmax Maximum Oscrllatlon Period

The Minimum and Maxlmum Oscillation Penod parameters establish the

- range of detectable oscillation periods of OPRM cell signals for signal
oscillations associated with reactor core thermal-hydraulic instability.

. (continued)
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B 3.3.9 OPRM Instrumentation
BASES |

TJRO ' Noise Floor
(continued) - AT : Co
' ‘ * The period based algorithm uses a peak detection algorithm to determine
the peaks and valleys of an OPRM cell signal. The Noise Floor setting
assures that peaks and valleys are effectively detected for Iow amphtude cell
- signal resonances. . -

Minimum LPRM/Cell

This value determines the availability and resulting sensmvrty of cells in the
reactor core in the event of LPRM channel failures. The minimum LPRM/cell
is an assumption of the OPRM trip setpoint (Sp) basis calculation. '

_ "Amplitude and Growth Rate Alggnihm Parameters
S1 - Peak Threshold Setpoint
S2 | Vallev.Threshold Setpoint
max Max. Amplitude Trip Setpoint
DR3 Growth Rate Factor Setpoint
S1 to S2 Timer Range
. S11o S2 Timer Range .
I S2to (Sé“or Smax) Timer Range
hi S2 to (SS or Smax) Timer Ra;g_

These parameters calibrate the Amplitude and Growth Rate Algorithm,
described in References 2 and 3, which provides an OPRM trip output to the .
Reactor Protection System. The OPRM design and licensing basis takes no

_ credit for the Amplitude and Growth Rate Algorithm. The algorithm is .
provided as a defense-in-depth feature in the event of unanticipated power -
oscillations. These Amplitude and Growth Rate Algorithm Parameters are
considered sufficient to provide backup protection and to avoid spurious trips

)]

)

(2}

o

—
PN
o

e |
-

hi

X
<)

R

. by maximizing margin to expected operating conditions and transients.

ACTIONS - The required actions assure that the system settings that support the Period
: ‘ Based Algorithm setpoint analysis, and those parameters that define the
. Amplitude and Growth Rate Algorithm are retumed in a timely. manner to the
values assumed in the analysis (Reference 2, Reference 3) or that the -
affected channel module is declared inoperable and the applicable Required
_Action of LCO 3.3.1.3 is then entered, or an altemate method to detect and '
: suppress thermal hydrauhc instability oscillations is employed.

t

(continued)
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B 3.3.9 OPRM Instrumentation -~ -

ACTIONS  Note 1 has been provrded to modify the ACTIONS reiated to affected OPRM

(continued) "channels. Technical Specification Section 1.3, Completion Times, specifies

 that once a Condition has been entered, subsequent divisions, subsystems,
‘components, or variables expressed in the Condition discovered to be
inoperable or not within limits will not result in separate entry into the
Condition. - Technical Specification Section 1.3 also specifies that Required
Actions of the Condition continue to apply for each additional failure, with
Completion Times based on initial entry into the Condition. However, the
Required Actions for affected OPRM modules and channels provide .

. appropriate compensatory measures for separate modules and channels. As -
such, a Note has been provided that allows separate Condition entry for each
affected OPRM channel :

B1

Several parameter settings are essential for the proper operation of the

- OPRM period-based trip algorithm. The permissible values of Period
Confirmation Tolerance, Averagmg Filter time constant, Conditioning Filter

. Cutoff Frequency, and minimum operable LPRM per cell parameters are
limited by the setpoint basis calculations and system transient response
‘analysis. The Minimum and Maximum Oscillation Period settings limit the -
algorithm window to the cell signal resonances that can be associated with
unstable thermal-hydraulic conditions.” The Noise Floor setting assures that -
the cell signal peak detection algorithm is sufficiently responsive to Iow
frequency and Iow amplltude cell signal resonances. o

" Because the ability of the OPRM module to perform lts safety function is
affected by these parameter settings, the affected module must be
' considered inoperable when these conditions are not met. The cell signal
processing parameters within each module affects the response and
operability of onIy that module

Channel operablhty is evaluated for each moperable module and Requrred
Actnons taken in accordance wnth LCO338.13.

- C1 ) : .
The design objective for the growth rate and amphtude algorithms is to
. provide automatic action to limit the size of these unanticipated. oscillations,

thereby preventing fuel cladding damage. Several parameter settings defi ne
the function of the Amplrtude and Growth Rate Algorithm. The OPRM design

- and licensing basis takes no credit for the Amplitude and Growth Rate

- Algorithm, which is provided as a defense-in-depth feature in the eventof

unantlcupated osc:llatlons ' \ . A

(continued)
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y B 3.3.9 OPRM Instrumentation

BASES
CACTIONS '~ =~ .CA (contlnued)

Because the abnhty of the OPRM module to perform its safety functlon is not
affected by these parameter settings, the affected module need not be-
A ‘ . immediately considered inoperable when these conditions are not met.
S These parameters are to be maintained for conformance with the licensing
requirement of a defense-in-depth feature in addition to the licensed OPRM
trip function. This is corrected by retuming the parameters to conformance
. within 120 days of identification. .

Since the Amphtude and Growth Rate parameters wﬂhm each module affect
only the defense-in-depth response within each channel module, failure to

- maintain the proper parameters in either module in the channel affects only
the operability of that module. The trip channel requires only one operable
‘module function, and the trip system requires only one channel for this
backup functnon to be operable , _

D.1 -

S, Co ‘ . This Action is to be taken if the Penod Based Detection Algonthm tnp
d ' ' - function is not available in accordance with LCO 3.3.1.3, and initiation of an
: . . altemate method to Detect and Suppress thermal hydraulic instability
oscillations is required by the referenced LCO Required Actions. The
applicable Conditions are entered as required.

E1

As directed from Requlred ACthl"l D.1, this Actnon provndes preemphve
protectnon through Power/FIow Map operatmg restnctlons '

When operatmg |n Reglon | of the Power / Flow map specifi ed in the COLR
or when operating in Region Il of the Power / Flow map specified in the ,
v COLR with less than 50% of the required LPRM upscale alamms are
- OPERABLE, the potential for thermal—hydrauhc oscillations is greatly
~increased and sufficient margin may not be available for operator response
. to suppress potential thermal-hydraulic oscillations. Therefore, the reactor
‘mode switch must be immediately placed in the shutdown position. Action is
taken immediately to place the plant in a condition where any potentlal for
gthermal hydraullc mstabllltles will be terminated. -~ -

\_J - B - ‘ (contunued)

'SUSQUEHANNA—UNIT1  TRM/B33-17c EFFECTIVE DATE11/15/2004 |



o

xa e

. B339 OPRM Instrumentation - -

‘, OPRM Instnirhe.ntation

"PPLRev.1 - o IR B339

BASES ‘ R

ACTIONS E1
(continued)
- “As dlrected from Requnred Actuon D.1, thus Actlon provides guidance for
'Operator action i in response to then'nal-hydraullc mstablhty osallaﬂons

When operating in Reglon 1l of the Power/Flow map specified in the COLR
immediate response is necessary when there are indications that thermal
hydraulnc osc:llatlons are occumng as def nedin the CONDITION

- LPRM upscale alarms ’are requnred to detect reactor core thermal-hydr’aulic

" instability events. The criteria for determining which LPRM upscale alarms
are required is based on assignment of these alarms to designated core
zones. These core zones consist of the level A, B, and C alams in4 or 5
adjacent LPRM strings. The number and location of LPRM strings ineach .
zone assure that with 50% or more of the associated LPRM upscale alarms -
OPERABLE sufficient monitoring capability is available to detect core wide :

~‘and regional oscillations. Operating plant instability data is usedto
. .determine the specific LPRM s&trings assigned to each zone. )

G1

" As directed from Redunred Action D. 1, this Actldn farowdes guldanoe‘ for -
-Operator action in response to operatlon in condmons that may lead to
thermal-hydraulic mstabmty oscnllahons : . A

When operatmg in Reglon Il of the Power/Flow map specified in the COLR

" the potential for thermal-hydraulic oscillations is increased and sufficient
‘margin may not be available for operator response to suppress potentlal
thermal-hydraulic oscillations. Therefore, action must be initiated .
immediately to restore operation outside of Regions Il of the Power/Flow map
specified in the COLR. This can be acoomphshed by either decreasing
THERMAL POWER with control rod insertion or increasing core flow by
increasing recirculation pump speed. The starting of a recirculation pump will
not be used as a means to exit the excluded Regions because the starting of -
a recirculation pump with the plant operating above the 80% rod line is '
prohibited due to potential instability problems. ‘

(continued)
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\) . B3.3.9 OPRM Instrumentation

'ACTIONS
- (continued)

(

Hi

The LPRMs prowde a capability to monitor power in selected locations of the
reactor core. The LPRM Upscale Alarm Instrumentation provides information
conceming local power oscillations. Condition G requires a reactor scram
when operating in Region |l of the Power/Flow map specified in the COLR-
with indications that thermal hydraulic oscillations are occurring. The number
and location of LPRM strings in each zone assures that with 50% or more of

" the associated LPRM upscale alarms OPERABLE any power oscillations
~ which could occur would be detected and proper actions can be taken.

~Asignis posted in the Control Room to ensure that plant operators are
~aware of the system condition if a plant transnent results in the plant entering

into the mstablluty reglon o

o~

TRS 3.3.9.1

Required only when the OPRM trip function is not available, this TRS
ensures the combination of core flow and THERMAL POWER are within
required limits to prevent uncontrolled thermal hydraulic oscillations by
ensuring the recirculation loops are within the limits established by the Power
/ Flow map ‘specified.in the COLR. At low recirculation flows and high reactor
power, the reactor exhibits increased susceptibility to thermal-hydraulic

'instability. The Power / Flow map specified in the COLR is based on

guidance provided in References 7, 8, and 9 which also provided the

- guidance on how to respond to operation in these conditions. The 24 hour

Frequency is based on operating experience and the operator's inherent
knowledge of the current reactor status, including significant changes in
THERMAL POWER and core flow to ensure the requnrements are constantly
met. . ‘ '

TRS 3392

This TRSi is to be performed at the specified Frequency to ensure that the

; LPRM Upscale Alarm Instrumentatnon are malntamed OPERABLE.

(eontinued)
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' B3.3.9 OPRM Instrumentation

BASES

TRS TRS.3.3.9.3

(continued) o -
SRR The parameter setpoint verification surveillance compares the desired
settings and setpornts to the values contained in the processor memory. .
This surveillance is required to assure that the settmgs are maintained in
accordance with the setpoint analysis. The frequency is based on the OPRM
CALlBRATION frequency per SR 3.3.1.3.3. .
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