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1. Average Planar Linear Heat Generation Rate

1.1 Technical Specification Reference:

Sections 3.2.1 and 3.4.1.

1.2 Description:

Reference 4 is used to determine the maximum average planar linear heat generation rate
(MAPLHGR) limit for each fuel lattice in the core (GNF proprietary data). Limits listed in
Reference 4 are for dual reactor recirculation loop operation (DLO). Tables 1-1 and 1-2
show the associated MAPLHGR multipliers (flow dependent — MAPFAC: and power
dependent — MAPFAC,) to be applied to the limit which are consistent with References 3
and 5.

For single reactor recirculation loop operation (SLO), the MAPLHGR limits from Reference 4
must be multiplied by the minimum of the MAPFAC;, the MAPFAC, or the SLO MAPLHGR
multiplier. The SLO MAPLHGR muitiplier for GE10 fuel is 0.75 (Reference 5 Section 16).
The SLO MAPLHGR multiptier for GE14 fuel is 0.76 (Reference 5 Section 16).

When manual calculations are required, all MAPLHGR values for each fuel bundle type as a
function of the average planar exposure shall not exceed the limits as determined below:

1.2.1  During dual reactor recirculation loop operation
The limits shown in Tables 1-3 through 1-7 (Reference 5) multiplied by the smaller of
either the core flow dependent MAPLHGR factor (MAPFAC:) of Table 1-1, or the
core thermal power dependent MAPLHGR factor (MAPFAC,) in Table 1-2.

1.2.2 During single reactor recirculation loop operation
The limits shown in Tables 1-3 through 1-7 (Reference 5) multiplied by the smaller of

MAPFACg, MAPFAC,, or a factor of 0.75 for GE10 fuel or 0.76 for GE14 fuel
(Reference 5 Section 16).

Clinton Unit 1 Cycle 9 1-1 Revision 0
3473MWy, Rated Power



Table 1-1'
MAPFACk Flow Dependent MAPLHGR Muitipliers
for All Fuel Types

For Maximum Runcut For Maximum Runout
Flow of 105% Flow of 109%
(‘g%rfe:;?::i) MAPFACE (;?fe Qi’:é) MAPFACe
0.00 0.4694 0.00 0.4430
78.23 1.0000 82.18 1.0000
105.00 1.0000 109.00 1.0000

Table 1-2
MAPFAC: Power Dependent MAPLHGR Multipliers
for All Fuel Types

EOOS Core Flow Core Thermal Power (% of Rated)
Combination | (% of Rated) 6.0 24.6 <333 > 33.3
Base Case & <50 0.634 0.634 0.689 0.689
Base CaseSLO [ 59 0572 | 0572 | 0600 | 0.689 -
PROOS & <50 0.570 0.570 0.585 0.585 0.785 1.000

PROOS SLO > 50 0570 | 0570 | 0585 | 0585 | 0.785 | 1.000
! Linear interpolation should be used for points not listed in Table 1-1.
2 Linear interpolation should be used for points not listed in Table 1-2.
Clinton Unit 1 Cycle 9 1-2 Revision 0
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Table 1-3°

MAPLHGR Limits for Bundle Type
GE10-P8SXB353-12GZ-120T-150-T

Average Planar

Exposure M?:WL;:S R
{GWDIST)
0.00 11.61
0.20 11.68
1.00 11.83
2.00 12.04
3.00 12.28
4.00 12.53
5.00 12.68
6.00 12.78
7.00 12.88
8.00 13.01
9.00 13.17
10.00 13.33
12.50 13.46
13.24 13.36
15.00 13.10
20.00 12.27
25.00 11.46
27.22 11.28
35.00 10.64
45.00 9.89
48.08 8.59
50.45 7.58

3 Linear interpolation should be used for points not listed in Table 1-3.

Clinton Unit 1 Cycle 9
3473MW,, Rated Power

1-3

Revision 0



Table 1-4*

MAPLHGR Limits for Bundle Type
GE14-P10SNAB353-13GZ-120T-150-T-2412

R P | s
(GWDIST) (kW)
0.00 9.48
0.20 9.54
1.00 9.67
2.00 9.83
3.00 10.00
4.00 10.17
5.00 10.35
6.00 10.52
7.00 10.64
8.00 10.77
9.00 10.89
10.00 11.03
11.00 1117
T 12.00 11.22
13.00 1114
14.00 11.05
15.00 10.97
17.00 10.81
20.00 10.56
25.00 10.15
30.00 9.73
35.00 9.22
40.00 8.63
45.00 8.05
50.00 7.48
55.00 5.30
56.30 4.65

* Linear interpolation should be used for points not listed in Table 1-4.

Clinton Unit 1 Cycle 9
3473MW;, Rated Power

1-4

Revision 0



Table 1-5°

MAPLHGR Limits for Bundle Type
GE14-P10SNAB354-15GZ-120T-150-T-2413

A"Z‘;‘;“gjsz';“a' MAPLHGR

(GWDIST) (kW)
0.00 9.48
0.20 9.49
1.00 9.55
2.00 9.67
3.00 9.82
4.00 10.00
5.00 10.18
6.00 10.33
7.00 10.48
8.00 10.64
9.00 10.80
10.00 10.96
11.00 11.00
12.00 11.08
13.00 11.03
14.00 10.97
15.00 10.91
17.00 10.76
20.00 1052
25.00 10.12
30.00 9.70
35.00 9.22
40.00 8.63
45.00 8.05
50.00 7.48
55.00 5.34
56.09 479

® Linear interpolation should be used for points not listed in Table 1-5.
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Table 1-6°

MAPLHGR Limits for Bundle Type
GE14-P10SNAB395-16G2-120T-150-T-2519

A"‘E’:g:sz'r‘:“a’ MAPLHGR

(GWDIST) (kWIft)
0.00 9.59
0.20 9.70
1.00 9.83
2.00 10.00
3.00 10.17
4.00 10.35
5.00 10.54
6.00 10.74
7.00 10.94
8.00 11.16
9.00 11.38
10.00 11.51
11.00 11.63
12.00 1175
13.00 11.75
14.00 175
15.00 11.74
17.00 11.66
20.00 1141
25.00 10.92
30.00 10.42
35.00 9.81
40.00 9.17
45.00 8.55
50.00 7.07
55.00 7.05
50.28 4.90

® Linear interpolation should be used for points not listed in Table 1-6.
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Table 1-77

MAPLHGR Limits for Bundle Type
GE14-P10SNAB385-16GZ-120T-150-T-2520

A"‘[’E’:g:s': ':‘e“a' MAPLHGR

(GWD/ST) (KWIFt)
0.00 9.94
0.20 10.06
1.00 10.21
2.00 10.40
3.00 1063
4.00 10.64
5.00 10.76
6.00 10.87
7.00 10.99
8.00 1111
9.00 1123
10.00 11.35
11.00 11.48
12.00 1157
13.00 11.57
14.00 11.58
15.00 1157
17.00 11.48
20.00 1122
25.00 10.74
30.00 10.26
35.00 9.77
40.00 9.16
45.00 8.53
50.00 7.02
55.00 6.70
58.65 487

7 Linear interpolation should be used for points not listed in Table 1-7.
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2. Minimum Critical Power Ratio

2.1 Technical Specification Reference:

Sections 3.2.2 and 3.4.1.

22 Description:

The Operating Limit MCPR (OLMCPR) is determined from either section 2.2.1 or 2.2.2,
whichever is greater at any given power and flow condition. The rated conditions OLMCPR
values are shown in Table 2-1 for reference.

2.2.1 Power-Dependent MCPR

The MCPR limit as a function of core thermal power is shown in Table 2-2. The
maximum value of the MCPR limit shown on the table, for the relevant core flow, is
the power dependent MCPR limit.

222 Flow-Dependent MCPR

Tables 2-3 and 2-4 give the MCPR¢ limit as a function of flow. The maximum limit as
determined from Table 2-1 and the value determined from Tables 2-3 or 2-4 is the
flow dependent MCPR limit.

Clinton Unit 1 Cycle 9 2-1 Revision 0
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Table 2-1
Rated Conditions Operating Limit MCPR
for All Fuel Types, Option A Scram Times

EOQOS Combination OLMCPR
Base Case 1.31
Base Case SLO 1.34
PROOS 1.31
PROOS SLO 1.34
Table 2-2°

MCPRp — Power Dependent MCPR Limit
for All Fuel Types, Option A Scram Times

EOQOS g;o ::' Core Thermal Power (% of Rated)
. . (o)
Combination | pated)| 0 21.6 <333 | >333 <70 >70 100
<50 2.20 2.20 1.97 1.77 1.59 1.51 1.31
Base Case
> 50 2.46 2.46 247 1.77 1.59 1.51 1.31
Base Case <50 2.23 2.23 2.00 1.80 1.62 1.54 1.34
SLO > 50 2.49 2.49 2.20 1.80 1.62 1.54 1.34
<50 2.20 2.20 1.97 2417 1.673 1.51 1.31
PROOS
> 50 2.46 2.46 2.17 217 1.673 1.51 1.31
PROOS <50 2.23 2.23 2.00 2.20 1.703 1.54 1.34
SLO > 50 2.49 2.49 2.20 2.20 1.703 1.54 1.34
8 Linear interpolation should be used for points not listed in Table 2-2.
Clinton Unit 1 Cycle 9 2-2 Revision 0
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MCPRr Flow Dependent MCPR Limit

Table 2-3°

for GE10 Fuel

For Maximum Runout

For Maximum Runout

Flow of 105% Flow of 109%
Gt Rated) | MPRe | (s of Rated) | MCPRr
0.00 2.0483 0.00 2.1155
25.00 1.7222 25.00 1.7767
40.00 1.5398 40.00 1.6873
89.24 1.2000 93.78 1.2000
105.00 1.2000 109.00 1.2000

Table 2-4"°
MCPRr Flow Dependent MCPR Limit
for GE14 Fuel
For Maximum Runout For Maximum Runout
Flow of 105% Flow of 109%
Core Flow Core Flow

(% of Rated) | MCPRe | (o ofRated) | MCPRr
0.00 1.8159 0.00 1.8754
25.00 1.6433 25.00 1.6954
40.00 1.5398 40.00 1.5873
89.24 1.2000 93.78 1.2000
105.00 1.2000 109.00 1.2000

® Linear interpolation should be used for points not listed in Table 2-3.
'%| inear interpolation should be used for points not listed in Tabie 2-4.
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3. Linear Heat Generation Rate
3.1 Technical Specification Reference:
Section 3.2.3.
32  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 bundle
types (Reference 6):
GE10-P8SXB353-12GZ-120T-150-T
The maximum LHGR shall not exceed the zero exposure limit of 13.4 kW/ft for the following
fuel bundle types (Reference 7):
GE14-P10SNAB353-13GZ-120T-150-T-2412
GE14-P10SNAB354-15GZ-120T-150-T-2413
GE14-P10SNAB395-16GZ-120T-150-T-2519
GE14-P10SNAB385-16GZ-120T-150-T-2520
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
References 6 and 8 (GNF Proprietary); the associated LHGR multipliers (LHGRFAC, and
LHGRFACe) can be found in Tables 3-1 and 3-2 (References 3 and §). The LHGRFAC
multipliers are the same as the MAPFAC multipliers due to the dual protection nature
{(ECCS/LOCA and thermal mechanical bases) of the LHGR and MAPLHGR limits.
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 References 6 and 8 multiplied by the
smaller of either the core flow dependent LHGR factor (LHGRFAGk) of Table 3-1, or the core
thermal power dependent LHGR factor (LHGRFAC;) of Table 3-2.
Clinton Unit 1 Cycle 9 3-1 Revision 0
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Table 3-

111

LHGRFAC: Flow Dependent LHGR Multipliers
for All Fuel Types

For Maximum Runout For Maximum Runout
Flow of 105% Flow of 109%
(Q‘L’f:;;’;) LHGRFAC: (i’z‘:;:;;m’i) LHGRFAC,
0.00 0.4694 0.00 0.4430
78.23 1.0000 82.18 1.0000
105.00 1.0000 109.00 1.0000

Table 3-

212

LHGRFACr Power Dependent LHGR Multipliers
for All Fuel Types

EOOS Co(roz ilfow Core Thermal Power (% of Rated)
Combination Rated) 0.0 21.6 <33.3
Base Case & <50 0634 | 0634 | 0689
Base Case SLO | . 59 0572 | 0572 | 0.600 -
PROOS & <50 0570 | 0570 | 0585 | 0585 | 0.785 | 1.000
PROOS SLO > 50 0570 | 0570 | 0585 | 0585 | 0.785 | 1.000

" Linear interpolation should be used for points not listed in Table 3-1.
2 Linear interpolation should be used for points not listed in Table 3-2.

Clinton Unit 1 Cycle 9
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4, Reactor Protection System (RPS) Instrumentation

4.1 Technical Specification Reference:

3.3.1.1 (SR 3.3.1.1.14)
4.2 Description;

The Average Power Range Monitor (APRM) simulated thermal power time constant,

References 9 and 10, shall be between 5.4 seconds and 6.6 seconds (6.0+0.6 seconds) as
described in Reference 11.

Clinton Unit 1 Cycle 9 4-1
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5. Allowed Modes of Operation

The Allowed Modes of Operation with combinations of Equipment Out-of-Service are as described below:

Equipment Out of Service

Options’ Standard MELLLA ICF® Coastdown
Base Case?, Option A Yes Yes Yes Yes
Base Case SLO? Option A Yes No No Yes
PROOS?, Option A Yes Yes Yes Yes
PROOS SLO?, Option A Yes No No Yes

! Only option A scram time (Technical Specification scram times) based limits are available at this time. After
additiona} surveillance requirements are added to the Technical Specifications and accepted by the NRC,
option B scram time based limits will be added to the COLR. See References 2 and 12 for restrictions related

to TIP and L.LPRM system operability.

2 The base case and PROOS options support operation in Dual Loop mode with up to 50°F feedwater
temperature reduction (feedwater heater OOS or final feedwater temperature reduction) at any point in the
cycle. Concurrent operation with SLO and feedwater temperature reduction has not been evaluated and is
thus not a valid operating mode. All cases were analyzed with two (2) Safety-Relief Valves Qut-of-Service
{O0S) and one (1) ADS valve OOS (Reference 5)

% The maximum ICF flow utilized in licensing analyses is 107.0%.

Clinton Unit 1 Cycle 9
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6. Methodology

The analytical methods used to determine the core operating limits shall be those previously reviewed
and approved by the NRC, specifically those described in the following document(s):

1. NEDE-24011-P-A, latest approved version, “General Electric Standard Application for Reactor Fuel,”
GESTAR i, as supplemented.
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