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Core Operating Limits Report (COLR) for Prairie Island Nuclear Generating Plant 
[PINGP) Unit 2, Cycle 26, Revision 0 

Pursuant to the requirements of Technical Specification 5.6.5.d, the COLR for the 
PINGP Unit 2, Cycle 26, Revision 0, is attached. The limits specified in the attachej 
COLR have been established using Nuclear Regulatory Commission (NRC) approved 
methodologies. 

The COLR has been updated for the Unit 2, Cycle 26 core reload. The following 
changes were made: 

Revised Section 3.1.3, Isothermal Temperature Coefficient (ITC), ITC Lower 
limit, for Unit 2, Cycle 26. 
Revised Section 3.2.1, Heat Flux Hot Channel Factor (FQ(Z)), to add a paras raph 
on how the W(Z) values are generated. 
Revised Section 3.2.2, Nuclear Enthalpy Rise Hot Channel Factor (FAH~), FA+ 
limits, for Unit 2, Cycle 26. 
Revised Section 3.4.1, RCS (Reactor Coolant System) Pressure, Temperat~ re, 
and Flow - Departure from Nucleate Boiling (l3NB) Limits, Pressurizer pressure 
limit, for Unit 2, Cycle 26. 
Revised the References section, adding items; 7, 9, 11, and 12. 
Revised the References section, item 28, to replace the previous reference lvith 
the new reference to the 50.59 evaluation for Unit 2 Cycle 26 Core Reload. 
Revised Table 1, Minimum Required Shutdown Margin, for Unit 2, Cycle 26. 
Revised Table 2, W(z) Values, for Unit 2, Cycle 26. 
Revised Table 3, F ~ Q ( Z )  Penalty Factor, for Unit 2, Cycle 26. 

- -- -- - . .. .- 
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PRAIRIE ISLAND NUCLEAR GEiNERATlNG PLANT 

Core Operating Limits Report 

Record of Revision 

Revision Approval 
. l r~i t  Cycle No. Date Remarks 

13 0 3/22/90 Original Unit 2 Core Operating Limits Report, 
distribu1,ed with Technical Specification Re vision 
92. 

14 0 3/22/90 Original Unit 1 Core Operating Limits Report, 
distribuled with Technical Specification Revision 
92. 

7/27/90 lncorporated expanded V(z) curves. 

9/27/90 Clarified rod insertion limit curve applicability. 

211 1/91 lncorporated revised FQ of 2.45 as a result of 
NRC approval of Westinghouse Topical R?port 
WCAP-10924-P-A. Volume 1, Addendum 4, 
October 1990. 

- Not used. 

9/27/90 Updated to Unit 2 Cycle 14, incorporated 
expanded V(z) curves and clarified rod insertion 
limit curve applicability. 

211 1/91 lncorporated revised FQ of 2.45 as a result of 
NRC approval of Westinghouse Topical R ?port 
WCAP-10924-P-A, Volume 1, Addendum 4, 
October 1 990. 

6/25/91 Updated to Unit 1 Cycle 15. 

3/9/92 Updated to Unit 2 Cycle 15 and clarified le beling 
of Figure 4. Clarified the actions to be tak3n if 
the nuclear enthalpy rise hot channel factor 
exceeds the Technical Specification limit. 

12/28/92 Updated to Unit 1 Cycle 16, removed V(z) curves 
and replaced them with list of bounding V(z) 
values for three ranges of exposures. 

12/8/93 Update~d to Unit 2 Cycle 16. Removed thch 
multiple, V(z) curves and replaced them with a 
single figure with bounding V(z) curves f o ~  four 
ranges of exposures. lncorporated additional 
discussion related to V(z) and K(z). 
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PRAIRIE ISLAND NUCLEAR GENERATING PLANT 

J I  I I ~  Cycle 

I 16 

Core Operating Limits Report 

Record of Revision 

Revision Approval 
No. Date Remarks 

The table containing the bounding V(z) val Jes 
and Figure 2 updated to incorporate revised 
boundin~g V(z) values for the exposure ran!je of 
14-21.5 GWDIMTU. Figures 3 through 6 r~?- 
formatted. 

Updatetl to Unit 1 Cycle 17. Removed the list of 
bounding V(z) values and replaced it with 
multiple V(z) curves. lncorporated additior la1 
discussion related to V(z) and K(z). 

Updated to Unit 2 Cycle 17. lncorporated 'Table 
1 and expanded Figure 2 with updated boiinding 
V(z) values. 

Updated to Unit 1 Cycle 18. lncorporated .evised 

F, limiit of 1.77. lncorporated Table 1 a n ~ l  
updatedl Figure 2 with revised bounding V(z) 
values. 

Updatetl to Unit 2 Cycle 18. Revised FA, imit to 
1.77. Updated Table 1 and Figures 2a through 
2e with revised bounding V(z) values. 
Incorporated new Figures 2f and 29 with 
additional bounding V(z) values. 

Updatetl to Unit 1 Cycle 19. Updated Table 1 
and Figures 2a through 2f with revised boi nding 
V(z) vallues. 

Updated to Unit 2 Cycle 19. Updated Table 1 
and Figures 2a through 2d with revised bo lnding 
V(z) values. Deleted Figures 2e, 2f and 2!1. 

Updated to Unit 1 Cycle 20. Updated Table 1 
and Figlures 2a through 2f with revised boi nding 
V(z) values. 

Technical Specification Amendment 151 : 
Relocate shutdown margin (SDM) requirer ients 
from Tech Specs and incorporate additionill SDM 
requirernents for Modes 3-6 from revised 2 nalysis 
of Uncontrolled Dilution event. 
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PRAlRlE ISLAND NUCLEAR GENERATING PLANT 

Core Operating Limits Report 

Record of Revision 

11-111 Cycle 

20 

Revision 
No. 

Approval 
Date Remarks 

Updated to Unit 2 Cycle 20. Updated Table 1 
and Figlures 2a through 2d with revised bc unding 
V(z) values. Added new Table 2 and Figures 2e, 
2f and 2g with additional bounding V(z) values. 
Added references to Tables 1 and 2 and to 
Figures 2e, 2f and 29 to discussion of hea: flux 
hot channel factor limits. Added discussior I 
clarifyinlg applicability of axial flux differenc e limits 
when using Tables 1 and 2 and Figures 221 
through 29. Added discussion of two tier \I(z) 
curve presented in Table 2 and Figure 29. 

Technical Specification Amendment 142: 
Relocate shutdown margin (SDM) requirer nents 
from Tech Specs and incorporate addition 31 SDM 
requirements for Modes 3-6 from revised 2 ~nalysis 
of Uncontrolled Dilution event. 

Revised to change axial flux difference tar!]et 
band. 

Updated to support refueling activities ass1 lciated 
with Unit 1 Cycle 21. Revision 0 of the Un t 1 
Cycle 21 COLR had to be issued prior to 
confirmling the applicability of the LOCA ar alysis. 
Therefore, Revision 0 of the Unit 1 Cycle 2 4 
COLR does not contain all of the operatinc limits 
necessary to support operation of Unit 1 Cycle 
21. 

Updated to Unit 1 Cycle 21. Updated Tables 1 
and 2 and Figures 2a through 2f with revis 3d 
bounding V(z) values. 

- 

Revisecl to support License Amendment l! i8 
changes, including revision of all references to 
TS, revision of FQ symbols, addition of Tat le 4, 
ITC limits, DNB limits and refueling borsn 
concentrations. 

Updated to Unit 2 Cycle 21. 
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PRAIRIE ISLAND NUCLEAR GE:NERATING PLANT 

Core Operating Limit!; Report 

Record of Revision 

Revision Approval 
i l r ~ i t  Cycle No. Date Remarks 

2 1 1 10/02/02 Revised to support License Amendment 11 i9 
changes, including revision of all references to 
TS, revision of FQ symbols, addition of Table 4, 
ITC limils, DNB limits and refueling boron 
concent~rations. Also revised to include an 
additi~n~al V(z) curve to give greater FQ margin 
between 13.0 and 16.0 GWdIMTU. 

11/25/02 Updatecl to Unit 1 Cycle 22. Updated Tabl3s 1 
and 2 and Figures 2a through 2f with revisc?d 
bounding V(z) values. Incorporated new F~gure 
29 with additional bounding V(z) values. 
Updatecl Table 3 with revised minimum shlltdown 
margin limits. Deleted and revised text to 
eliminate duplication with the Technical 
Specifications and the Bases. 

9/19/03 Updatecl to Unit 2 Cycle 22. Updated Tabl2s 1 
and 2. A reduced number of exposure rar ges 
were callculated in Table 1, therefore new Irigures 
2a through 2e with revised bounding V(z) \ alues 
replaced Figures 2a through 2f. New Figu~ e 2f 
replaced Figure 29 for the 2 tier band bounding 
V(z) values. Updated Table 3 with revised 
minimum shutdown margin limits. Deleted and 
revised text to eliminate duplication with thc? 
Technicid Specifications and the Bases. 

7/6/04 Revision to incorporate Westinghouse Saft !ty 
Analysis* Transition per LA 16211 53. Revis on I 
contains transitional values for the OPIOT .1T 
Trip setpoints that will be used while the pt ysical 
changes; are irnplemented.~ 

7/6/04 Revision to incorporate Westinghouse Safc !ty 
Analysis transition per LA 16211 53. Revisi~ln 1 
contains transitional values for the OPIOT 1T 
Trip setpoints that will be used while the pt ysical 
changes are irnplemented. 

7/12/04 Revised Fq limit from 2.4 to 2.5. Removed OP 
and OT delta-T setpoints based on NMC 
methodology and replaced with Westinghouse 
developed setpoints. 
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PRAIRIE ISLAND NUCLEAR GENERATING PLANT 

Core Operating Limits Report 

Record of Revision 

Revision Approval 
. Iri~f  Cycle No. Date Remarks 

22 2 7/16/04 Revised Fq limit form 2.4 to 2.5. Removetl OP 
and OT' delta-T setpoints based on NMC 
methodology and replaced with Westinghouse 
developed setpoints. 

23 0 10/20/04 Updated to Unit 1 Cycle 23. 

j ,  23 0 - Not used due to core redesign. 

' , 2 3 1 511 9/05 Updateid to Unit 2 Cycle 23 and to support 
redesign of Unit 2 Cycle 23 core. 

23 1 711 1/05 Revised ITC upper limit from < 0 pcmI0F for 
power levels > 70% RTP to less than a linl? that 
slopes llinearly from 0 pcm/"F at 70% RTP to -2.9 
pcm/"F at 100% RTP. Revised the title of Figure 
3 to reference T.S. 3.1.4 Condition B and I evised 
the title of Figure 4 to reference T.S. 3.1.4 
Condition A. Added references 24 and 25 to 
include the 50.59 screenings written to iss l e  
revision 1. 

5/10/06 Updateld to Unit 1 Cycle 24. 

8/7/06 Update~d Table 3 to reflect the correct FqW( r )  
penalty factors. 

11/26/06 Update~d to Unit 2 Cycle 24 Modes 5 and €.. 

12/6/06 Updateld to Unit 2 Cycle 24 for Modes 1-6. 

9/4/07 Revised to support LA-1 7911 69. Revised 
reference 24 to include the revision numbctr 
(revision 0) and the correct date of the rep~r t  
(January 2005). Revised references 6a, 61), 6c, 
and 8 to say 'Deleted.' These references 
referred to the old LBLOCA methodology ;~nd 
model. 

211 1/08 Update~d Table 1 to reflect correct Shutdovln 
Margin Requirements and added Figures IjA 
through 6H. 
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PRAIRIE ISLAND NUCLEAR GEiNERATlNG PLANT 

Core Operating Limit:s Report 

Record of Revision 

Revision Approval 
i J r i ~ t  Cycle No. Date Remarks 

24 3 211 1/08 Updated Table 1 to reflect correct Shutdown 
Margin Requirements and added Figures f &A 
through 6H. 

1 25 0 2/24/08 Updated to Unit 1 Cycle 25 

1 2 5 1 5/28/08 Updated Table 2 to reflect the correct W(z; at a 
burnup of 150 MWdIMTU and a core heigt t of 
6.20 feet 

2 5 0 9/26/08 Updated for Unit 2 Cycle 25 

1 26 0 9/24/09 Updated for Unit I Cycle 26 

26 0 5/3/10 Updated for Unit 2 Cycle 26 
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Core Operating Limits Repor 
Unit 2, Cycle 2C 

Revision ( 

PRAIRIE ISLAND NUCLEAR GENERATING PLANT 

CORE OPERATING LIMITS REPORT 

UNIT 2 - CYCLE 26 

REVISION 0 

Ileb~ewed By: 3 > Date: 5-2-/0 
~ y #  Johnson / 
Supervisor, NSSS 

~u$krvisor, PWR Analyses 

Note: This report is not part of the Technical Specifications 

This report is referenced in the Technical Specifications 
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Core Operating Limits R ?port 
Unit 2, Cycle 26 

Revis ion 0 

PRAIRIE ISLAND NUCLEAR CiENERATING PLANT 

CORE OPERATING LIMITS REPORT 

UNIT 1 - CYCLE 26 

REVISION 0 

'This rc1x)rt provides the values of the limits for Unit 2 Cycle 26 as required by Tech~ical 
Specificatiort Section 5.6.5. These values have been established using NRC appr~ved 
methodology and are established such that all applicable limits of the plant safety analysi; are 
met I lie I'echnical Specifications affected by this report are listed below: 

Reactor Core SLs 
Shutdown Margin (SDM) 
Isothermal Temperature Coefficient (ITC) 
Shutdown Bank Insertion Limits 
Control Bank Insertion Limits 
Physics Tests Exceptions - MODE 2 
Heat Flux Hot Channel Factor (FQ(z)) 
Nuclear Enthalpy Rise Hot Channel Factor (F&) 
Axial Flux Difference (AFD) 
Reactor Trip System (RTS) Instrunlentation 
Overtemperature AT and Overpower AT Parameter Values for Table 3.3.1-1 
RCS Pressure, Temperature, and Fllow - Departure from Nucleate 
Boiling (DNB) Limits 
Boron Concentration 

I .I_ I.! Reactor Core Safety Limits 

Reactor Core Safety Limits are shown in F'igure 1 .  

Reference Technical Specification section 2.1.1. 

3 - ;. 1. I Shutdown Margin Requirements 
Minimum Shutdown Margin requirements are shown in Table 1 

Reference Technical Specification section 3.1 - 1  
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Core Operating Limits Re )art 

Unit 2, Cyclt ! 26 
Revisic tn 0 

7 
) .  i , ~ . ~ s o t h e m a l  Temperature Coefficient (ITC) 

ITC Upper limit: 
a. < 5 pcmi°F for power levels < 70% RTP; and 
b. less than a line which slopes linearly from 

i. 0 pcm/"F at a power level == 70% RTP to 
ii. -1.5 pcmI0F at a power level = 100% RTP 

I'TC Lower limit: 
a. -43.1 5 pcmI0F 

l t e  terence Technical Specification section 3.1.3. 

3.  1.5 Shutdown Bank Insertion Limits 

he sht~tdown rods shall be fully withdrawn. 

ICcfcrence Technical Specification section 3.1 -5. 

i i .h C ontrol Bank Insertion Limits ... -- 

The control rod banks shall be limited in physical insertion as shown in Figures 2, 
3, and 4. 

I'he control rod banks withdrawal sequence shall be Bank A, Bank B, Bank C, 
and finally Bank D. 

I'he control rod banks shall be withdrawn maintaining 128 step tip-to-tip distance. 

1;r.f orcrlce Technical Specification section 3.1.6. 

h - -. 1.8 -- - I'hvsics .. 'Tests Exceptions - MODE 2 

Minimum Shutdown Margin requirements during physics testing are shown in 
I'able 1. 

Reference Technical Specification section 3..1.8. 
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Core Operating Limits Rc port 
Unit 2, Cycl? 26 

Revisi Dn 0 
7. 3.2. -- i Heat Flux Hot Channel Factor (FQ(Z)) 

fhe Heat Flux Hot Channel Factor shall be within .the following limits: 

K(Z) is a constant value = I .O at all elevations. 

W(Z) values are provided in Table 2. 

vWQ(z) Penalty Factors are provided in l'ablle 3. 

fhe W(Z) values are generated assuming that they will be used for full power 

surveillance. When a part power surveillance is performed, the W(Z) values 

\hould be multiplied by the factor 1/P, when P > 0.5. When P is 10.5, the W(Z) 

values should be multiplied by the factor 1/((3.5), or 2.0. This is consistent with the 

adjustment in the FQ (Z) limit at part power conditions. 

Applicability: MODE 1 

j tr: t crcnce Technical Specification section 3.2.1 

8 .  ; -. ?.7 - - .-. Nuclear Enthalpy Rise Hot Channel Factor ( ~ ~ 2  

I'hc. Nuclear Enthalpy Rise Hot Channel Factor shall be within the following limits: 

FAff < 1.77 x [ I  + 0.3(1- P)] for all 422V+ type fuel assemblies, and 

I:,gl 5 1.708 x jl + 0.3(1- P)] for all OFA type fuel assemblies 

where: P is the fraction of RATED THERMIAL POWER at which the core is 

operating. 

Applicability: MODE 1 .  

L.ler*.~icc Technical Specification section 3.2.2 
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Core Operating Limits Rc port 
Unit 2, Cycle 26 

Revision 0 

9. - .i. -- 2.3 Axial Flux Difference (AFDI 

i hc indicated axial flux difference, in % flux difference units, shall be maintained within 

1l1c ~llowed operational space defined by Figure 5. 

.4pplicability: MODE 1 with RATED THERMAIL POWER 2 50% RTP 

I<ctcrcnce Technical Specification section 3.2.3. 



Core Operating Limits Re[: ~ort 
Unit 2, Cycle 26 

Revisio n 0 
10. -3.n.l Reactor Trip System (RTS) Instrumentation 

( )vertemperature AT and Overpower AT Parameter Values for Table 3.3.1-1 ; 

( ) \  cr-ncnlperature AT Setpoint 

( tvcrtemperature AT setpoint parameter values: 

Indicated AT at RATED THERMAL POWER, % 
Average temperature, "F 
560.0 OF 
Pressurizer Pressure, psig 
2235 psig 
1.17 
0.01 4 1°F 
0.001 00 /psi 
30 seconds 
4 seconds 
A function of the indicated difference between top and bottom 
detectors of the power range nigclear ion chambers. Selected gain 3 

are based on measured instrumlent response during plant startup 
tests, where qt and qb are the percent power in the top and bottom 
halves of the core respectively., and q, + qb is total core power in 
percent of RATED THERMAI, POWER, such that 
(a) For qt - qb within -13, -t8 % f(A1) = 0 
(b) For each percent that the magnitude of qt - qb exceeds +80/, 
the AT trip setpoint shall be automatically reduced by an equivale 3t 
of 1.73 % of RATED THERMAL POWER. 
(c) For each percent that the magnitude of qt - qb exceeds - 1  3 % 
the AT trip setpoint shall be automatically reduced by an equivale 1t 
of 3.846 % of RATED THERMAL POWER. 

! !verpc)wer AT Setpoint 

( )ver~ower AT setpoint parameter values: 

/\To = Indicated AT at RATED THERMAL POWER, % 
1' = Average temperature, OF 
I " = 560.0 OF 
K4 - < 1 . 1 1  
Ks = 0.0275/"F for increasing T; 0 for decreasing T 
Ki, = 0.002/OF for T > T' ; 0 for T 5 'rl 

3 - 10 seconds 
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Core Operating Limits Re 3ort 
Unit 2, Cyclc! 26 

Revisic bn 0 

1 1 .  !,?ARCS Pressure, Temperature. and Flow - Departure from Nucleate 
I3oiling (DNB) Limits 

I'ressurizer pressure limit = 2 190 gsia 
KCS average temperature limit = 564OF 
KCS total flow rate limit = 178,000 gpm 

i<efi.rer~ce Technical Specification section 3.4.1 

1 2. il!).l.-Uefueling Boron Concentration. 

I he boron concentration of the reactor coolant system and the reheling cavity sha 1 
he sufficient to ensure that the more restrictive of the following conditions is met: 
it) Keff 1 0.95 
h )  2000 ppm 
i ) The Shutdown Margin specified in Table 1 

tielcrrnce Technical Specification section 3.9.1. 
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Core Operating Limits Rei bort 
Unit 2. Cycle 26 

Revisic n 0 
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Core Operating Limits Re  >art 
Unit 2, Cyck! 26 

Revisic m 0 
Table 1 

Minimum Required Shutdown Margin, %Ap 

Mode 2* .d 

Number of Charging Pumps Running*" 

I- - 

/ Physics Testing in 
Mode 2 

-- - - --- / 0 - 25000 M W d M T U  

i , --- O - 25000 .- --__ M W ~ M T U  - - - 3 0-1 Pump 

Tave 2 520 OF (]Most Reactive Rod Out) 1 

0-1 Pump 
2.0 

I- - -- .. - -. - 0-1 Pump 
1 O -- 25000 MWdIMTU I 0.5 

--- . 

Mode 3 350 OF I Tave < 520°F (Most Reactive Rod Out) 1 

2 Pumps 3 Pumps 

2 Pumps 
2.0 

2 Pumps 
0.5 

- .- -. 

Mode 4 200 OF < Tave < 350C'F (Most Reactive Rod Out) 1 

3 Pumps 
2.0 

3Pumps 0.5 4 

--- -- 

0-1 Pum 3 Pumps 
0 blWd/MTU f-- 

12000 MWdLMTU 3.0 5.0 
I 25000MWdLMTU - - -- - - -. - 2.0 2.5 

Operational Mode Definitions, as  per TS Table 1.1 -1. 

0-1 Pump 2 l~urnps I 3 ~ u m p s  1 

c 
G or Mode 1 and Mode 2 with KCff 2 1 .O, the minimum shutdown margin requirements are 
, I I O L I ~ C ~  by the Rod Insertion Limits. 

I; * h,irg~t~g pump(s) in service only pertains to steady state operations. It does not include 
r;~nsitory operations. For example, operations such as starting a second charging pump in 
ucicr t o  secure the operating pump would fall under the one pump in service column. 
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Core Operating Limits Re port 
Unit 2, Cycl~? 26 

Revisi~ )n 0 

 able 1, Continuedl 

Minimum Required Shutdown Margin, %Ap 

Mode 6 6S°F I Ta 

.. . . . . - - - 0-1 Pum 2 
0 M Wd/MTU*** 5.129 

FP-- =--= 
Number of Charging Pumps Running** 

blade 5 I_ _=_ 68OF < Tave 1 

r - -- 
I IVlodtb 6 68°F I Tave < 200°F (ARO) 1 

0 MWdlMTU*** 
'i't%chlW C--- dMTU 
( 25000 MWdMTU - -. - 

P=======- = =--== 
I r- - 0-1 Pump 2 Pumps 3 Pumps 
, 0 MW~/MTU*** 5.129 5.5 I 9.0 

1 25000 MWd/MTU I 
i - - -. _ - 5.129 5.129 5.129 1 

Operational Mode Definitions, as per TS Table 1.1-1. 

0-1 Pump 
2.5 
2.0 
2.0 

k * 'harglng pump(s) in service only pertains to steady state operations. It does not include 
frd~isitory operations. For example, operations such as starting a second charging pump in 
lrtler t o  secure the operating pump would fall under the one pump in service column. 

2.0 

' ** 1 hesi. values are also applicable for the Unit 2 Cycle 25 end of cycle. 
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Table 2 - W(z) Values (Top 10% and Bottom 8% excluded)" 
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* 1,itlrsr extrapolation based on a line between 20,000 MWDlMTU and 22,000 MWD/MTU is adequate for addressing 
burnups beyond 22,000 MWDIMTU. 

-- 
Table 2 - Co~ntinued 

-- 1- Height 150 6000 

Table 3 

F ~ ~ ( z )  Penalty Factor 

I [fil 
I >  1 112 

3 11 4 
!,'i 11 6 

A0 = 0.59 
1 0000 
1  0000 
1 0000 

A0 = -2.31 
1 0000 
1 0000 
1 . 0000 

intermediate cycle burnups. 

i 118 
F O P l 6 1  12 0 

1 0000 1 0000 1 .oooo I . 0000 
1 0000 1 0000 1 0000 I 0000 
1 . 0000 1 .OOOO 1 . 0000 1 . 0000 

c - 

Qcle  Burnup (MWDIMTU) 
~ - 151 33 

15278 
1 5424 

Page 13 01'18 

~ ~ ~ ( 2 )  Penalty Factor 
1.0200 
1.0209 
1.0200 

I .oooo I 1 .oooo 
I .OOOO I I .OOOO 

I , / 1.020 for all burnups except those listed above. Linear interpolation is adequate fc r 

1 . 0000 1 .oooo 1 .oooo 1 . 0000 
1 . 0000 1 . 0000 1 . 0000 1 . 0000 
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Figure I 

Reactor Core Safety Limits 

0 0.2 0.4 0.6 0.8 1 1.2 1 . 3  

Fraction of 1650 MWt Rated Thermal Power 
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Figure 2 
Rod Insertion Limit, 128 Step 'Tip-to-Tip 

20 40 60 80 
Power Level, % of Rated Thermal Power 

!kink "i l\illonL, Ciiven By: 

N O  1 ' 1  I tic. top of the active fuel height corresponds to 224 steps. The ARO parking position 
niav b: . i n \  position above 224 steps. 
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Figure 3 
Rod Insertion Limit, 128 Step Tipto-Tip, One Bottomed Rod 

(Technical Specification 3.1.4, Condition B) 

0 20 40 60 80 100 

Power Level, % of Rated Thermal Power 

13ank I' >.;it~otlc Given By: 

N( I 2 :: I he top of the active fuel height corresponds to 224 steps. The ARO parking positioii 
ma] t)e :uiv psition above 224 steps. 
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Figure 4 
Rod Insertion Limit, 128 Step Tip-to-Tip, One Inoperable Rod 

(Technical Specification 3.1.4, Condition A)' 

0 20 40 60 80 100 

Power Level, % of Rated Thermal Power 

I3ank I'o\rtions Given By: 

kinl., I )  = ( 1  50 I 63) * (P - 70) + 224 

N O  l I I he lop of the active fuel height corresponds to 224 steps. The ARO parking positior~ 
rnay bc position above 224 steps. 
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Figure 5 
Flux Difference Operating Envelope 
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