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FROM:  S.J. Bethay 7/ >/ JM/ v
TO: ALL UNIT 1 TECHNICAL/SPECIFICATIONS MANUAL HOLDERS

By amendment 168 to the Unit 1 Technical Specifications, the NRC authorized relocation
of certain fuel-related limits from the Technical Specifications to the adjunct Core Operating
Limits Report (COLR). This letter transmits to all Unit 1 Technical Specifications manual
holders a copy of Revision 0 of the COLR for Hatch 1 Cycle 16. This document should be
utilized in conjunction with the Unit 1 Technical Specifications, as referred to in the
Specifications. Normally, the shift tecinical advisor or reactor engineer will use this report.
Where necessary, the fuel limits from the COLR are included in plant procedures.

Please discard Revision 1 of the COLR for Hatch 1 Cycle 15, which was issued in May
1993, since it is no longer applicable. If you have questions regarding Revision 0 of the
Unit 1 COLR for Cycle "6, please contact me at extension 8-821-7392 or telephone number
(205) 877-7392.

SRP/sp
colrwp

Enclosure

cc: NORMS
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EDWIN I. HATCH NUCLEAR PLANT
UNIT 1 FUEL CYCLE 16
CORE OPERATING LIMITS REPORT

1.0 INTRODUCTION

The Core Operating Limits Report (COLR) for Plant Hatch Unit 1 Cycle 16 is
prepared in accordance with the requirements of Technical Specification
6.9.1.11. The core operating limits presented herein were developed using
NRC-approved methods (References 1 and 2) Results from the reload
analyses for the General Electric (GE) 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.  Operation with a Limiting Control Rod Pattern (for a Rod
Withdrawal Error (RWE)) - Technical Specification 3.3.F.

b, Average Planar Linear Heat Generation Rate (APLHGR) -
Technical Specification 3.11.A.

¢ Minimum Critical Power Ratio (MCPR) - Technical Specifications
3.11.Cand 4.11.C.

d.  Linear Heat Generation Rate (LHGR) - Technical Specification
3.11.B.
2.0 LIMITING CONTROL ROD PATTERN (Technical Specification 3.3.F)

Both Rod Block Monitor (RBM) channels shall be operable as specified in
Technical Specification 3.3.Fand when:

a. THERMAL POWER is < 90% of RATED THERMAL POWER
and the MCPR s < 1.70

or

b THERMAL POWER is > 90% of RATED THERMAL POWER
and the MCPR s < 1.40.
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3.0

APLHGR LIMITS (Technical Specification 3.11.A)

The APLHGR limits are given by the applicable rated-power, rated-flow limit
taken from Figures 3-3 through 3-8, multiplied by the smaller of either:

a. The factor given by Figure 3-1
or
b.  The factor given by Figure 1-2.

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 Amendment 19, the hand-calculated APLHGR values
for a multi-lattice (i.e., GE9-330, GEv-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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MAPLHOY FLOW FACTOR (MAPFACy )

102.5%

MAPRLHGR ¢+ = MAPFAC: * MAPLHGRsm

MAPLHGRsw = STANDARD MAPLHGR LIMITS
MAPFEAC = MINIMUM [MFRPD:. MAPMULT:|

MAPMULT = 1.0 FOR FLOW > 1%
=().86 FOR FLOW £ 81%

| MFRPDe(F) = MINIMUM [ 1.0, As + BeF)
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117.0 0.3826 0 6886
.40
W &0 0 " LU 0 100

Revision 0

CORE FLOW (% rated)

FIGURE 3-1

MAPFAC,

October 1994




Plant Hatch Unit 1 Fuel Cycle 16
Core Operating Limits Report

1.0

09
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SINGLE LOCP OPERATION (SLO)

< 50% CORE FLOW MAPLHGRs= MAPFAGs * MAPLHGRsm

MAPLHGRsm = STANDARD MAPLHGR LIMITS

o
-~

FOR 25% > P NO THERMAL LIMITS MONITORING REQUIRED
(SLO, TLO)  NO LIMITS SPECIFIED
FOR 25% s P < 30%
(SLO. TLO)
MAPFACs = 0.885 + 0.005224 (P - 30%)

'/ FOR < 50% CORE FLOW

MAPFAC, = 0.433 + 0.005224 (P - 30%)
FOR > 50% CORE FLOW

06

05 FOR 30% < P
(SLO, TLO)
MAPFACs = 1.0+ 0.005224 (P - 100%)

) > 50% CORE FLOW FOR 52% s P. (SLO) MAPFACs = 0.75

POWER DEPENDENT MAPLHGR FACTOR (MAPFACPr)
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POWER (% rated)

FIGURE 3-2

MAPFAC,
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4.0 MCPR OPERATING LIMITS (Technical Specifications 3.11.Cand 4.11.C)

The MCPR operating limit (OLMCPR) is a function of fuel design, average
e~ram time, core flow, number of operating recirculation loops, operability of

¢ ' “cycle recirculation pump trip (EOC-RPT) system, and core power. Note
th.. in Fio. o 43, the rated-power and rated-flow OLMCPR is fuel-type
dependent; . - the Option B limits are 1.29 for GE7 and GE9 fuels, and 1.41
for GF13 fuel. The values shown in Figure 4-3 appiy to all combinations of
operating strategies for all exposures wher the EOC-RPT system is operable.

4.1 Two Recirculation Loop Operation

For 25% < power < 30%, the OLMCPR is given in Figure 4-1. For
power > 30%, the OLMCPR is the greaier of either:

a. The applicable limit determined from Figure 4-2
or
b. The approp-ate K, given in Figure 4-1, multiplied by the

appropriate limit shown in Figure 4-3 where the scram time
dependencz is given in Technical Specification 4.11.C.2.

42 Single Recirculation Loop Operation

For single-loop cperation, the OLMCi R shall be 0.01 greater than the
two-loop value which is determined as specified in Section 4.1
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OLMCPR FOR 25% < P < 30%
RATED MULTIPLIER (Kp) FOR P > 30%

Revision O

26
> 50% FLOW .
25 OPERATING LIMIT MCPR(P) = Kn * OPERATING LIMIT MCPR(100)
FOR P < 25%: NO THERMAL LIMITS MONITORING REQUIRED

24 NO LIMITS SPECIFIED

FOR 26% < P < Parass (WHERE Puawass = 30% FOR HNP - 1, 2
23 Kp = (Kew + 0.02(30% - P)/OLMCPR(100)

AND
22 Kaw = 2.00 FOR < 50% CORE FLOW
i Kew = 2.40 FOR > 0% CORE FLOW

FOR 30% < P < 45%:
21 Kp = 1.28 + 0.0134 (45% - P)

FOR 45% 5 P < 60%:
2.0 Kp = 1.15 + 0.00867 (60% - P)

FOR 60% < P
1_?“ == Kp = 1.0 + 0.00375 (100% - P)
1.4
1.3
1.2
11 “

Pevoass
1.0
20 25 30 40 50 60 70 80 80 100

POWER (% RAT'.D)

FIGURE 4-1

POWER-DEPENDENT MCPR MULTIPLIER (K)
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1.7
MAXIMUM FLOW RATE = FOR We (% RATED CORE FLOW) 2 40%
17% MCPRF)=MAX(1.20, AWC/00+8f)
16 112%
) 107% MAX FLOW Af Bf
102.5% 117.0 0.632 1.809
112.0 £.602 1.747
1.5 107.0 -0.586 1.697
= 102.5 £.571 1.655
&
o 14
=
1.3
1.2 t : :
FOR We (% RATED CORE FLOW) < 40%
| MCPR(F)=(AWc/100+Bf)
*[1+0.0032(40-Wc)]
11

30 40 50 60 70 80 80 100 110 120
CORE FLOW (% rated)

FIGURE 4-2

FLOW-DEPENDENT MCPR LIMITS (MCPR ;)
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MCPR LIMIT AT RATED POWER AND FLOW
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Note: MCPR limits are applicable to all exposures less than end-of-cycle
minus 2000 MWD/st when the EOC-RPT system is inoperable, and
applicable to all exposures when the EOC-RPT system is operable

FIGURE 4-3

MCPR LIMITS AS FUNCTION OF AVERAGE SCRAM TIME
AND FUEL TYPE
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5.0 LHGR LIMITS (Technical Specification 3.11.B)

The LHGR limit is 13.4 kW/ft for all GE7 fuel. The LHGR Ilimit for GE9 and
GE13 fuels is 14 4 kW/ft.
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