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;
1.0 INTHODUCTION !.

,

The Core Operating Limits Report (COLR) for Plant flatch Unit 1 Cycle 17 is prepared [
in accordance with the requirements of Technical Speci0 cation 5.6.5. The core operating

"

limits presented herein were developed using NRC approved methods (References 1 and

2)c Results flom the fuel vendor's reload analyses for the fuel in Unit 1 Cycle 17 are
'

documented in References 3 through 8. >
| |

i

The following core operating limits are incidded in this report:
|

Control Rod lilock Instrumentation -- Technical Speci0 cation 3.3.2.1a.

b. Average Planar Linear lleat Generation Rate (APLilGR) - Technical I

' Specification 3.2.1 i

Minimum Critical Power Ratio (MCPR) Technical Specifications 3.2.2er
.

and 3.3.2.1 '

O '

' d. - APRM Flow Iliased Simulated Thermal Power - 111gh - Technical Specifications '

Surveillance Requirement 3.3.1.1.14
'

.

2.0 HOD HLOCK MONITOR (Technical Specincation 3.3.2.1)

- lloth Rod 131ock Monitor (RBM) channels shall be operable as specified in Technical-

Specification 3.3.2.1 and when: .;
f

a; Therer.1 Power is 2 29% and < 90% of Rated Thermal Power, and MCPR is < l 70:

or -
~

.

. . h

b. Thermal Power is 2 90% of Rated Thermal Power, and MCPR is < 1 AD.
,

| I

>.

'

V
i'
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9
3.0 APLilGit LIMITS (Technical Specification 3.2.1)

The APLilGR limit for each fuel type is given by the applicaNe rated power. rated flow
APLil'R limit taken from Figures 3 3 through 3 9. multiplied by the smaller of either:

a. The flow dependent multiplier, M APFACr. from Figure 31,

or

b. The power dependent multiplier, MAPFACp from Figure 3 2A or Figure 3 28. as
deter.nined by Table 3 1.

For the fuel types whose APLilGR limits are shown in Figures 3 3 through 3 9 the
APLilGR limit shall be applied to each axial location in the fuel assembly.

As required by GESTAR il(Reference 1),if the APLilGR values are hand calculated, all

of the lattices in a multi lattice fuel bundle (i.e., GE9B P8DWB33010G7-80M 150 T,
GE9B P8DWB331 10GZ-80M 150-T, GE13 P911TB327120Z-100M 146.T-LUA-
RECON, GE9B P8DWB346-10GZ-80U 150 T.GE12 P10HSB3316GS.0/4G4.0100T-

150-T, and GE9B P8DWB331 10GZ-80M 150-T-MAPL)must have APLilGR values
less than or equal to the APLilGR limits shown in Figures 3 3,3 5,3 6. 3-7,3 8. and 3 9

respectively. When APLilGR values are determined by the process computer, the lattice-

dependent APLilGR limits are used. Under these ;onditions, some axial locations may
have APLllGR values exceeding the values shown in the figures.

O

2 Revision 3
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Table 31
.

'

APLilGR Operating Flexibility Options

\

.

Number of Operable Use
Turbit e Pressure Regulators

'
,

One Figure 3-2A

Two Figure 3-2B

. .-
,

v

.

4

. 'v
i
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30 0 40o so o so@ 70 o aoo go o too o 11 o

Core Flow (% of Rated)

MAPFACr = Minimum [1.0,(A + B*F), MAPMULT]

Maximum Core '
Flow (% of Rated) A B

102.5 U.4861 0.6784

,g7.0 0.4574 0.6758
'12.0 0.4214 0.6807
117.0 0.3828 0.6886

1 = Percent of Rated Core l' ion

MAPMULT = 1.0 for F > 61
0.86 for F 5 61

FIGURE 3-1

Flow-Dependent APL lGil Multiplier (MAPFACr) versus Core Flow
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25 - 30 35 45 SS 65 76 65 95

.) Core Power (% of Rated)
,

| MAPFAC = A - 11 (Po- P)P

Operating Conditions Values of Variables
P. F -SLO /TLO A H P.

25 s P < 30 Fs50- SLO /TLO 0.46C 0.0000 =30

25 s P < 30 F > SO SLO /TLO 0.433 0.0052 30

30 s P < $0 All -SLO /TLO 0.650 0.0095 50

50 5 P < 57,09 All SLO /TLO 0.791 0.0141 60

57.09 5 P < 60 All - TLO 0.791 0.0141 60

- 60 s P < 70 All 1LO 0.843 0.0052- 70

70 $ P < 80 All TLO 0.896 0.0053 80

- P 2 80 All - TLO l.000 0.0052 100

= P 2 57.09 All SLO 0.750- 0.0000 -

j P = Percent of Rated Core hmer
f a Percent of Rated Core I' low

FIGURE 3-2A

Power-Dependent APLHGR Multiplier (MAPFACp) versus Core Power
(One Turbine Pressure Regulator Operable).,x
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V.

04'

25 E 35 45 55 65 75 es es

Core Power (% of Rated)

M APFACp = A - B (P - P)O

Operating Conditions Values of Variables
P F SLO /TLO A l 11 P.,

25 s P < 30 F $ 50 SLO /TLO 0.585 0.005224 30

25 s P < 30 F>50 SLO /TLO 0.433 0.005224 30

30 s P < 52 All SLO /TLO 1.00 0.005224 100

P252 All TLO l.00 0.005224 100

P252 All SLO 0.75 0.00 -

P = Percent of Rated Core Power
i = Percent of Rated Core How

FIGURE 3-2B

Power-Dependent APLHGR Multiplier (MAPFACp) versus Core Power
(Two Turbine Pressure Regulators Operable)
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<

-1 0.20 1 -11.58 OPERATION, _
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5.00 12.52 !e

6.00 12.71 | too - - . _ _ . . - >

7.00 - 12.88 f-
i

8.00 13.05 i } <0 - -
.

- . _ . - - _I,a .

9.00 13.19 ! g ACCEPTABLE i

10.00 13.30 f OPERAT
-

_ -. _ _ ;
-- - - _ , ION- --

_ . - - ,{ so
- - - -12.50 13.36

15.00 13.12
|

20.00- 12 48 7.0 ;-
_. ._J-

25.00- 11172 i

35.00- 10.19 j'
,,

45.00 8.79 |-O 51.64 - 5.70 t

( -- $0 LI- - - -

!
40

00 60 10 0 15 0 20 0 25 0 30 0 35.0 40 0 45 0 80 0 ' 55 0
*

Average Planer Exposure (GWdist) -

NOTE: THIS IS THE APLHGR UMIT FOR THE
MOST LIMITING LATTICE AS A FUNCTION
OF AVERAGE PLANAR EXPOSURE.

!

i
s

;

i

~ . FIGURE 3-3 !

j
" APLilGR Limit versus Average Planar Exposure

(Fuel Type: GE9B-P8DIl'B330-10GZ-80M-150-T)
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p**_
__
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| 5.00 12.7 |
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o-.

6 00 12.9 { | ,

7.00 13.1 j " 300 - _ _ . . _ _ . . . _._. _.._. _ _ _ . _ _ _ . . . _ _ _;
8.00 13.2 1 .g

9.00 13.3 i d
10.00 13 4 E

'O - - - ~"- ~ ~ - - - - - -- - - - - -

(12.50 13.5

i 0.00 12.5 ! ACCEPTABLE
~~ ~ ~ ~ ~

t 25.00 1 11.8 ! OPERATION
i 35.00 i 10.5 i 70 -- - - - - - - - - - - - - - - - - --- - - - -

f 45.00 | 9.0 |
6 51.87 j 5.8 ,, __ _ _ . _ _ _ ,_ _ _ _

60
00 60 10 0 15 0 20 0 25') 30 0 35 0 40 0 45 0 50 0 55 0

Average Planar Exposure (GWd/st)

FIGURE 3-4

APLIIGR Limit versus Average Planar Exposure
(Fuel Type: GE9B-P8DH'B314-8G4.0-80M-150-T)
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m
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7.00- 13.07 I E t
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9.00 13.32 OPERATION ~ - - - "~- --~

g

[~ 10.00 13.25 i
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. NOTE: THIS IS THE APLHGR LIMIT FOR THE
MOST LIMITING LATTICE AS A FUNCTION
OF AVERAGE PLANAR EXPOSURE.

J

I

I

, . .

1
i

FIGURE 3-5

APLIIGR Limit versus Average Planar Exposure
(Fuel Type: GE9B-P8DWB331-10G7-80M-150-T)
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NOTE: THIS IS THE APLHGR LIMIT FOR THE
MOST LIMITING LATTICE AS A FUNCTION
OF AVERAGE PLANAR EXPOSURE.

FIGURE 3-6

APLHGR Limit versus Average Planar Exposure
(Fuel Type: GE13-P9HTB327-12 GZ.10031-146-T-L UA -RECON)
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FIGURE 3-7

APLHGR Limit versus Average Planar Exposure
(Fuel Type: GE9B-P8DWB346-10GZ-80U-ISO-T)
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MOST LIMITING LATTICE AS A FUNCTION
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FIGURE 3-8

APLIIGR Limit versus Average Planar Exposure
(Fuel Type: GE12-P10HSB331-6 G5.0M G4. 0-100 T-ISO- T)
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Plant liatch Unit I Cycle 17,

Core Operating Limits Report

4.0 MCPR OPERATING LIMITS (Technical Specification 3.2.2)

The MCPR operating limit (OLMCPR) for each fuel type is a function of core power.
core flow, average scram time, number of operating recirculation loops, operability of the
end of-cycle recirculation pump trip (EOC RPT) system, operability of the turbine

bypass valves, and number of operating turbine pressure regulators.

With both recirculction pumps in operation (TLO), the OLMCPR for each fuel type with
various combinations of equipment operability, scram times, core power and core flow is
determined as follows:

For 25% 5 power < 30%, the power-dependent MCPR limit is given in Figure 4-1,a.

b. For power 2 30%, the OLMCPR is the greater of either:

1) The product of the appropriate value from Figure 4-2A or Figure 4 2B and the
appropriate value from Figures 4-4A through 4-4D, as determined by Table 4-1,

O
or

2) The flow-dependent MCPR limit determined from the applicable maximum core
flow limit line of Figure 4-3,

With only one recirculation pump in operation (SLO), the OLMCPR for each fuel type is
the TLO OLMCPR plus 0.01.

Operation with intermittent feedwater temperature reduction is included in the MCPR
limits presented in Figures 4-4A through 4-4D.

In Figures 4-4A through 4-4D, Option A scram time MCPR limits correspond to i = 1.0,
where t is determined from scram time measurements performed in accordance with
Technical Specifications Surveillance Requirements 3.1.4.1 and 3.1.4.2. Option B values

correspond to T = 0.0. For scram times between Option A and Option B, the MCPR limit
for each fuel type corresponds to T. If t has not been determined Option A limits are to
be used. Refer to Table 4-1 to detennine the applicable set of fuel-type dependent curves.

O
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:Af.
} . The average scram time of the control rods. T. is dermed as:

; - n-

;
'

tm in -
'= 0,or : ._whichever is greater..

_

t. ,

[ TA-in '

r

1
~ 'where:' ig= 1 08 sec (Technical Specification 3.1.4, Table 3.1.4 1, scram time '

limit to notch 36).-
,

. .

In
4

-
* NI

in = p + 1.65 -- + o - * , ,

[N'.;
. . . -

s

{ vhere: p- = 0.822 sec (mean scram time used in the transient analysis), j

0.018'sec (standard deviation of ).
'

.
c ca,

4 .

1

'

Nit.
,

i: ;z ,= '',
[ 1..Ni-,.

where:
p .

?n:. : = number of surveillance tests performed to date in the cycle.
,...

:
.

.

I N,1 =. number of active control rods measured in the ith surveillance test.
.

T- = average scram time to notch 36.of all rods in the ith surveillance test,[ i

|N, = =' total number of active rods measured in Technical Specificationst

: Surveillance Requirement 3.1.4.1. y

i

. ._

t

2

k Y

.
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:

Table 4-1

MCPR Operating Flexibility Options

|

With Use

One Turbine Pressure Regulator Operable Figure 4-2A

Two Turbine Pressure Regulators Operable Figure 4-2B

With Use~

EOC-RPT Turbine Bypass Valves

|

Operable Operable Figure 4-4 A

. inoperable Operable Figure 4-4B

Operable Inoperable Figure 4-4C

.

Inopen.ble Inoperable Figure 4-4D

O
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4 '
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20 j*
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(/ Core Power (% of Rated)
?

|
:

OLMCPR = A + B (30 - P)
1

'
F A B

F 5 50 2.00 0.02

F > 50 -2.40 0.02

P = Percent of Rated Core Power
I = Ivrcent of Rated Core Flow

FIGURE 4-1

Power-Dependent MCPR Limit (MCPRp) versus Core Power
'

from 25% to 30 % of Rated Core Power
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30 0 35 0 40 0 45 0 50 0 55 0 60 0 65 0 70 0 75 0 00 0 65 0 90 0 95 0 100 0

Core Power (% of Rated)

Kp = A + B (Po - P)

P A 11 P,
30 $ P < 40 1.50525 0,010311 40

40 s P < 50 1.42103 0.008422 50

50 s P < 60 1,17649 0.024454 60

60 5 P < 70 1.09478 0.008171 70

70 s P < 80 1.04959 0.004519 80

80s P 1.00000 0.00248 100

P = Percent of Rated Core Power

FIGURE 4-2A

Power-Dependent MCPR Multiplier (Kp) versus Core Power
(One Turbine Pressure Regulator Operable)
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Core Power (%of Rated)

Kp = A + H (Pi- P)
,

l' A- 11 P. -
30 $ P < 45 - 1,28 0.01340 45

45 s P < 60 - 1,15 - 0,00867 60

60sP l.00 0.00375 100

P = Percent of Rated Core Iwer

FIGURE 4-2B

- Power-Dependent MCPR Multiplier (Kr) versus Core Power
(Two Turbine Pressure Regulators Operable)
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:: Maximum flow Rate:
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*

u %
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- --107.0% ^-- -- -- ~1
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e
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I

! G11'

30 40 50 60 70 80 90 100 110 120

Core Flow (% of Rated)

MCPRr = Maximum |1.2,(A*F + B)C]

Operating Values of Variables
Conditions

Masimum Core
Flow (% of Rated) A H

117.0 -0.00632 1.809
112.0 - 0.00602 1.747
107.0 0.00586 1.697
102.5 0.00571 1.655

F C
F<10 | + 0.0032 * (40 l')
I'2 40 1.000

l' = Percent of Rakd Core Flow

FIGURE 4-3

Flow-Dependent MCPR Limit (MCPRp) versus Core Flow
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FIGURE 4-4 A

MCPR Limits versus Average Scram Time
(EOC-RPTSystem Operable and Turbine Bypass l'alves Operable)
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FIGURE 4-4B

MCPR Limits versus Average Scram Time
(EOC-RPTSystem inoperable and Turbine Bypass l'alves Operable)
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FIGURE 4-4C

MCPR Limits versus Average Scram Time
(EOC-RPTSystem Operable and Turbine Bypass Valves inoperable)
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FIGURE 4-4D

MCPR Limits versus Average Scram Time
(EOC-RPTSystent inoperable and Turbine Bypass l'alves inoperable)
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.(1.

5.0 APRM FLOW HlASED SIMULATED TilERMAL POWER -lilGil Time.

Constant (Surveillance Requirement 3.3.1.1.14)

The allowable value for the APRM Flow Biased Simulated Thermal Power High time
' constant is s 7.0 seconds. '

,
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