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Reference: AmerGen Letter U-603433, "Clinton Power Station Core Operating Limits 

Report for Reload 7/Cycle 8, Revision 0," dated November 6, 2000 

Attached is a copy of the Clinton Power Station (CPS) Core Operating Limits Report 

(COLR) for Reload 7/Cycle 8, Rev. 1. The Clinton Power Station (CPS) Core Operating 

Limits Report (COLR) for Reload 7/Cycle 8, Rev. 0 was issued in the above reference 

letter. In contrast to the above reference, the attached COLR has updated Maximum 

Average Planar Linear Heat Generation Rate (MAPLHGR) limits for the GE 10 fuel type, 

has exposure dependent Linear Heat Generation Rate (LHGR) limits for all fuel types in the 

reactor core, and has power dependent and flow dependent multipliers for LHGR. In 

accordance with CPS Technical Specification 5.6.5, the analytical methods used to 

determine these core operating limits were previously reviewed and approved by the 

Nuclear Regulatory Commission (NRC). These methods are documented in General 

Electric Standard Application for Reactor Fuel (GESTAR), NEDE-2401 1-P-A-US, as 

amended, and the Maximum Extended Operating Domain and Feedwater Heater Out-of

Service Analysis for Clinton Power Station, NEDC-31546P, dated August 1988.  

The exposure dependent LHGR limits which are being implemented in Clinton Power 

Station Cycle 8 are considered Global Nuclear Fuel (GNF) proprietary. For this reason 

only the maximum LHGR values are listed in the COLR. The exposure dependent LHGR 

values are therefore provided via a GNF Reference in the COLR. The exclusion of specific 

thermal limit values is not consistent with CPS's previous COLRs, and this changes the 

CPS commitment under Generic Letter 88-16 that calls for providing all thermal limits in 

the COLR.  
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1.0 INTRODUCTION AND SUMMARY

The CORE OPERATING LIMITS REPORT (Reference 1) is the Clinton-specific document that 
provides the values of the AVERAGE PLANAR LINEAR HEAT GENERATION RATE 
(APLHGR) limits, the LINEAR HEAT GENERATION RATE (LHGR) limits, the core flow
dependent MINIMUM CRITICAL POWER RATIO (MCPR) limits (MCPRf), the core thermal 
power-dependent MCPR limits (MCPRp), and the simulated thermal power time constant for the 
current operating reload cycle. These cycle-specific core operating limits are determined for each 
reload cycle in accordance with Technical Specification 5.6.5. Per the Technical Specification, 
these values have been determined using NRC-approved methodology (References 2, 3) and are 
established such that all applicable limits of the plant safety analysis are met. Plant operation 
within these operating limits is addressed in the applicable Technical Specifications.
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2.0 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) 

2.1 TECHNICAL SPECIFICATION REFERENCE: 

LCO 3.2.1 Power Distribution Limits 

2.2 DESCRIPTION: 

All AVERAGE PLANAR LINEAR HEAT GENERATION RATES (APLHGRt s) for 
each type of fuel as a function of axial location and AVERAGE PLANAR EXPOSURE 
shall not exceed limits based on applicable MAPLHGR limit values which have been 
approved for the particular fuel bundle type and bundle axial region (lattice). The 
MAPLHGR limits for each fuel bundle type and lattice are contained in Reference 4; the 
associated MAPLHGR multipliers can be found in Figures 2-1, 2-2, and 2-3 which are 
consistent with Reference 3.  

When manual calculations are required, all APLHGR's for each fuel bundle type as a 
function of AVERAGE PLANAR EXPOSURE shall not exceed the limits as determined 
below: 

a. During two - recirculation loop operation 

The limits shown in Figures 2-4 through 2-9 (Reference 5) multiplied by the smaller 
of either the core flow-dependent MAPLHGR factor (MAPFACj) of Figure 2-1, or 
the core thermal power-dependent MAPLHGR factor (MAPFACp) in either 
Figure 2-2 or Figure 2-3.  

b. During single recirculation loop operation 

the limits shown in Figures 2-4 through 2-9 multiplied by the smallest of 
MAPFACf, MAPFACp, or a factor of 0.75 for GElO or 0.76 for GEl4 fuel types 
(Reference 5).  
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3.0 LINEAR HEAT GENERATION RATE (LHGR)

3.1 TECHNICAL SPECIFICATION REFERENCE: 

LCO 3.2.3 Power Distribution Limits 

3.2 DESCRIPTION 

The Linear Heat Generation Rate (LHGR) limit is an exposure dependent value. The 
maximum LHGR shall not exceed the zero exposure limit of 14.4 kW/ft for the following 
fuel bundles types (References 6, 7): 

GEl0-P8SXB322-10GZ- 120M- 150-T 
GE10-P8SXB346-10GZ- 120M- 150-T 
GE10-P8SXB348-l0GZ-120M-150-T 
GEI0-P8SXB353-12GZ-120T- 150-T 

The maximum LHGR shall not exceed the zero exposure limit of 13.4 kW/ft for the 
following fuel bundles types: 

GE14-PIOSNAB353-13GZ-120T-150-T-2412 
GE14-P1OSNAB354-15GZ-120T- 150-T-2413 

NOTE: Due to the proprietary nature of the LHGR values only the maximum LHGR for 
each fuel bundle type is shown above. The exposure dependent LHGR limit data is listed 
in Reference 11 (GNF proprietary); the associated LHGR multipliers can be found in 
Figures 2-1, 2-2, and 2-3 which are consistent with Reference 3.  

When manual calculations are required, all LHGR's for each fuel bundle type as a 
function of NODAL EXPOSURE shall not exceed the limits shown in Reference 11 
multiplied by the smaller of either the core flow-dependent LHGR factor (MAPFACf*) of 
Figure 2-1, or the core thermal power-dependent LHGR factor (MAPFACp*) in either 
Figure 2-2 or Figure 2-3.  

* NOTE: The core flow dependent LHGR factor (MAPFACf) and the core thermal 
power dependent LHGR factor (MAPFACp) are identical to the MAPLHGR factor 
MAPFACf (Figure 2-1) and MAPFACp (Figure 2-2 and 2-3) respectively.  
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4.0 MINIMUM CRITICAL POWER RATIO (MCPR) 

4.1 TECHNICAL SPECIFICATION REFERENCE: 

LCO 3.2.2 Power Distribution Limits 

4.2 DESCRIPTION 

The MINIMUM CRITICAL POWER RATIO (MCPR) shall be equal to or greater than 
both the MCPRf limits at indicated core flow and core THERMAL POWER and the 
MCPRp limits at indicated core flow and core THERMAL POWER for each fuel bundle 
type. These MCPR limits are consistent with Reference 5.  

a. During two - recirculation loop operation 

the MCPRf limits are-in Figures 4-1 through 4-2, and 

the MCPRp limits are in Figures 4-3 through 4-6.  

b. During single - recirculation loop operation 

the MCPR operating limit is 0.03 greater than the two - recirculation loop value.  
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FIGURE 4-3 

CPS C8 Power - Dependent MCPR Limits for GEl0 Fuel Types 
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FIGURE 4-5 

CPS C8 Power - Dependent MCPR Limits for GEN0 Fuel Types with Pressure 
Regulator Out of Service

I T - • - -T - 7 • • • 3 

-i,-,, ,%=P=4% rnr-r CORE FLOW > -50%-r 

j..... .... 77 _-•. _MCPRp= 2.17 +0.02067(40 -P) FjL- ,, , 
• -1-L 

J _L-_ 

S...P• P. i -i+ -- • -- - -- 1- -- -I- - I- - -- ---- -------- -

1 p , - - • i -ii r n i -i 1 -r - • l 1 - t - - ? -[ L- I . - - -

-I ' 4T ....... T THERMAL POWER 25 % <=P <= 406%.  
•-,•-" ,-T-- - - -, r-, •-CORE FLOW <= 50°% -r• 

7- -- -I- T-- I i---•--•--•--• '_ __. -•-•' •--r- - MCPRp = 1 .97+ 0 .01667(40 - P) Ii-i
-- I I �I I �: ci:: I 

- C �I - L

i- T -i 
7CT h 

Ti-, 

-T--I- T-I

.-I TI .  

- T- -- -l 

T'' i 
T - T -,

"J L ---J. I- L -- I- L- -- L__ _ - -_ U -I L J--Ld Ld _L _ L + I 
4 ... ......... .. ...... .... THERMAL POWER 40 % < P <= 70 %0/c l 

. . . . . . . . ... . .. . . . . .• - M C P R p = 1 .6 9 7 4 + 0 .0 0 9 0 2 ( 7 0 - P ) _ 
I- - 1- 7-1- - T r- -- r T• -I- T-r "-I- •• 

"-1 -- - -I r 7 -- - T-- I- T -- I-- T -I -I _ _- • l - I I7 f T- - I- I I --- I - I I
I l -l- -- T T-- r-T

T T -I - --- • • " -I -- - -- ' - - - - - - - - - - - -- - T -
T 7 7 1 -- - -- - -- 7--r-T ---r- -L 7 - -L i T -i 7 -1 l -- -- T I- - -T - -r - !- L- 7 - - ,L I- -1 - -t - T -t-jT -- j-L 7-L- 7I -- • I T -

J- L- 1-q - - - -T = T -L -I- F -J - -J -L J -L- -Ln J- 1- 1 - -T I -T-,- -.. . . .. . . . .  
J L -I -L I-J L L I - I I 

- 4 ... .. . 4 4 1-t 

"r • -7-- -I -- 1-- T- T--I-T r-i--l-- -ý r- - I r - -r' IpI I T - I- T• -1 -1 r -1 r r n ?--T-"•-r' 'I- I--l-T--T r-I- r•- •-r -rr i--l- T T--I- --- "-• r i r -T- - - -I - - T-

'• -r • -r -I-T --I- T- -o-l-r -I- --- r i -r " 'F --r -lTii -l r . • • • I T I 

- - - t- - -T I- T - -L ,_ -1 . . . . - - - -_ --- --l -- -,- - - -, -

J - J -II I_ _ _ J_ _ -I J -L J - L LI . -1_ L_ . . . . . . • . . . I-! I L-1-J L I_ __ a I I.I I I I I I I . . LJ _L - -LJ-u . _1 Z l L-I-L, , --- TH ERMAL'POWER P> 70 % {•. .... • ,, ---- , 
-41 .... --- MCPRp= MAX[• 1.231.23P0.00615(100...  

~ ~P .. . . .=I2,1 2 + •- - A.. . .. - 4 -' . .  

• r -r t-- 7 1-- T r- - r--- -I- i- r--F -- r -- r -I -f- - T r--I- T - ]- -r -1 r -r 'I-r•- T --- T--'I -r-1 --- -t- T- -t-T -T-:- r-i- [ -j --r j -r -r X-1 - -T- rI- 1- -1- r I -- r -F - r I- r- I T---T---

20 30 40 50 60 70 80 90 100 110

-L I L 
-t L J-

CORE THERMAL POWER (% RATED), P 

4-6

Clinton Power Station Cycle 8 
May 2001 
Revision 1

2.6 

2.4

2.2

C. I.

C)

1.6 

1.4 

1.2 

1.0

I
•J-LJ-L -I-L--1- _' L _ J ,_-;- -• J-LLJ-L - --- t -I- _,_ T _, •• L J [J- t. j I,- t L -. J--L _-L J-1--A----[ I -- L-1--[JLJL _LILj_

1.8



FIGURE 4-6 

CPS C8 Power - Dependent MCPR Limits for GE14 Fuel Types with Pressure 
Regulator Out of Service
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5.0 SIMULATED THERMAL POWER TIME CONSTANT 

5.1 TECHNICAL SPECIFICATION REFERENCE: 

LCO 3.3.1.1 Power Distribution Limits 

5.2 DESCRIPTION 

The Average Power Range Monitor (APRM) simulated thermal power time constant 
(References 8, 9) shall be between 5.4 seconds and 6.6 seconds (Reference 10).  
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