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'

1.0 INTRODUCTION

i The Core Operating Limits Report (COLR) for Plant Hatch Unit 1 Cycle 16 is
I prepared in accordance with the requirements of Technical Specification 5.6.5.

The core operating limits presented herein were developed using NRC-approved
~

methods (References 1 and 2). Results from the fuel vendor's reload analyses
for the fuel in Unit 1 Cycle 16 are documented in References 3 and 4.

| The following cycle-specific core operating limits are included in this report:

} a. Control Rod Block Instrumentation - Technical Specification 3.3.2.1.

! b. Average Planar Linear Heat Generation Rate (APLHGR) -
Technical Specification 3.2.1.

f c. Minimum Critical Power Ratio (MCPR) - Technical Specification
3.2.2. and 3.3.2.1.4

!
~

d. APRM Flow Biased Simulated Thermal Power- High, time
constant - Technical Specifications Surveillance Requirement SR,

3.3.1.1.14.
.

! 2.0 ROD BLOCK MONITOR (Technical Specification 3.3.2.1)
:

Both Rod Block Monitor (RBM) channels shall be operable as specified in

; Technical Specification 3.3.2.1 and when:
i

a. THERMAL POWER is 2 29% and < 90% of RATED THERMAL.

POWER, and the MCPR is < l.70.

:

; or

b. THERMAL POWER is 2 90% of RATED THERMAL POWER and the
MCPR is < l.40.

4
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3.0 APLHGR LIMIT (Technical Specification 3.2.1)

:

The APLHGR limit for each fuel type is given by the applicable rated-power,
rated-flow APLIIGR limit taken from Figures 3-3 through 3-8, multiplied by the
smaller of either:

a. The flow dependent multiplier, MAPFAC, from Figure 3-1,
_

or

b. The power dependent multiplier, MAPFACp from Figure 3-2.

For the fuel types whose APLHGR limits are shown in Figures 3-3 through 3-8,
the APLHGR limit shall be applied to each axial location in the fuel assembly.

As required by GESTAR (Reference 1), the hand-calculated APLHGR values
for a multi-lattice (i.e., GE9-330, GE9-331, and GE13-LUA) fuel must be less
than or equal to the APLHGR limits shown in Figures 3-4,3-7 and 3-8, (
respectively. When APLHGR values are determined by the process computer,
the lattice-dependent APLHGR limits are used. Under these conditions, some
axial locations may have APLHGR values exceeding the values shown in
Figures 3-4,3-7, and 3-8.

(
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!4.0 . MCPR LIMIT (Technical Specification 3.2.2)

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

With both recirculation pumps in operation (TLO), the OLMCPR for each fuel ,

type with various combinations of equipment operablity, scram times, core flow
and core power is determined as follows: i

For 25% 5 power < 30%, the OLMCPR is given in Figure 4-1.

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

j

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

or

B) The product of the values from Figures 4-1 and the applicable Figure
4-3 through 4-4 as determined by Table 4-1.

As stated in the note on Figures 4-3 through 4-4, with one recirculation pump
: operating (SLO), the calculated operating limit MCPR determined above, is
: increased by 0.01.

In Figures 4-3 through 4-4, Option A scram time MCPR limits correspond to
T = 1.0, where t is determined from scram time measurements performed in
accordance with Technical Specification SR 3.1.4.1 and SR 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 determine the'

applicable set of fuel-type dependent curves.
,

!'

i i
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The average scram time of the control rods, t, is defined as:

Tave " TB
t = 0, or , whichever is greater

TA*TB

4 = 1.084 sec (Technical Specification 3.1.4, Table 3.1.4-1, scram timewhere: T

limit to notch 36)

' '

1/2

#ta = p + 1.65 * a + ,'

[ N'.. . . ,

where: = 0.822 sec (mean scram time used in the transient analysis)

Io = 0.018 sec (standard deviation of p)

N

[ Nit,
t . = '- '

EN'
s.s

where: n = number of surveillance tests performed to date in the cycle

N = number of active control rods measured in the ith surveillance testi

t = average scram time to notch 36 of all rods in the ith surveillance testi

N = total number of active rods measured in Technical Specificationsi
Surveillance Requirement SR 3.1.4.1.

k
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|

l
.

TABLE 4-1
,

,
.

TABLE OF OPERATING FLEXIBILITY OPTIONS APPLICABILITY<

i

! WITH: -- USE: <
.

EOC RPT Turbine Bypass Valves

Operable Operable Figure 4-3 ,

;

Inoperable,
'

BOC to EOC - 2000 Operable Figure 4-3

'

Inoperable,
EOC - 2000 Operable Figure 4-4.

i to extended EOC
Not licensed for this

Operable Inoperable operating cycle.

! Not licensed for this
Inoperable Inoperable operating cycle.

:

NOTE:
Operation within the licensed power / flow region with a single recirculation loop
and intermittent operation with reduced feedwater temperature are included in
the MCPR limits presented in Figures 4-3 through 4-4.

$ '

.

:
7

,

,

13 Revision 1.

i



- - .. . ._ _ . _ _ _

.

Plant Hatch Unit 1 Fuel Cycle 16
*

Core Operating Limits Report

['I
|

|

|
2.s

- > 80% FLOW
2.5 -

OPERAT#ee Literf teCPR(P)e Kp * 0PERATING Liteff IscPit(see) ':
-

| POR P e RSW 000 TNama4AL LaserTS ns0Nff0Ree0 R50UeREO
* NO LastTs sPEcm

~2.4
POR 28% s P e P eveses (WNERE P owmee e Se% POR HNP .1. 2).

. | 4 = (Kew + e.ea(sen.P3) s OLascPR ties)
ANO,

2.3 - |
mov,. t.se post s ses c0RE PLOW

e Keve e IAs POR > 6e% CORE PLOW
~ j POR 30% s P e 46%-

' K,=1.se+e.e134less.P)2.2
N j POR 45% s P e sek

~

e- - k 00% FLOW K, 1.1s + e.seest (ses.P)
POR s0% s P:

I1 - K, a 1.s + e.es375 (1e0%. P)

Mb
- |w-

I _2.0

h
1.59 |u-

f
- ,i ,

,

1.4

g
- | .! h

.

1.3 - | ;
!., ,

. . . .

\1.2

~

! :'

| |. ,

11- | | | |

_ : P .v j. j j

10 | | | | .'. . , , . . . . . ,

20 25 30 40 60 60 70 00 90 100

POWER (% RATED)
,

|
|

!

!

|
i

FIGURE 4-1 .

't
POWER-DEPENDENT MCPR MULTIPLIER (Kp)

,

I

|

k

14 Revision 1

|

l_ _ __- - - _ ___ _ _______ _ - - _ __ _ _ _ ____ - -__ _ _ _-__ - ___ - _ - _ . ._



, . . _ . _. _ . . .. _ .. . _ _ _ - .. .__.. _ _ _ .. _ . _ _ _

| |

|
.

.
,

1

Plant Hatch Unit 1 Fuel Cycle 16-

Core Operating Limits Report
i

!

l

.

|i -

4

i
~

i i i i

! - " " " " " " "
pon so.tuamsconsnaur)aaos

! - 11fu nway)emAx(tanusee#sese og
'

,

~

113 %
1.6 L

,. main- u =
5 ~

111A 4A.S 12009 eggs

/ 113A 4A03 tJef '

1.5 ters 4As. taerm

; . g ,

. 4.,, .

I \u

\ \"

:
~

u %
;

- N N ;

! \ x \ :
1.2

,
, J Pon m funavsocons naut)em.m

.
.c wisium, *=ii mi. n

:
-

j

; 3 . . . g . . . g . . ; . . , . , , 4 . . . g . . . ,,, ,
,

u , .

, ,,

|
cone FLowm ene

P

FIGURE 4-2 ,

FLOW-DEPENDENT MCPR LIMITS, MCPR(F)

15 Revision 1

. -
. _ _ _ _ . . _ _ - _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _



.

'

Plant Hatch Unit 1 Fuel Cycle 16
Core Operating Limits Report

1.42

| | | | | | | I |

1A0 GE13 LUA

1.38 ,

!

1.36 ,

, ! :

1.34 | |

| ! |
g

1.32 , ;
GE9B

g
| j I

,

l I
g 1.30

(..I I
1.2s

" ' ' '
, , ,

I X | ) |

!| !
' '

-

1.24

I
i ! I I i

1.22
'

j
' ' '

O.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

TAU ( t )

Note: For SLO, increase the MCPR Limit obtained from this figure by 0.01.

FIGURE 4-3

MCPR LIMIT AS FUNCTION OF AVERAGE SCRAM TIME
(with Turbine Bypass Valves Operable and with either EOC-RPT

System Operable or with EOC-RPTSystem Inoperable up to EOC-
2,000 mwd /st)
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FIGURE 4-4

MCPR LIMIT AS FUNCTION OF AVERAGE SCRAM TIME;

i (with Turbine Bypass Valves Operable and with EOC-RPTSystem
Inoperable during the last 2,000 mwd /st of the Operating Cycle)
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5.0 APRM SIMULATED THERMAL POWER MONITOR TIME
CONSTANT (Surveillance Requirement SR 3.3.1.1.14)

The allowable value for the APRM Simulated Thermal Power Monitor Time
Constant is s 7.0 seconds.
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