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1. INTRODUCTION

This Core Operating Limits Report for Browns Ferry Nuclear Plant Unit 3 Cycle 12 is
prepared in accordance with the requirements of Browns Ferry Technical Specification 5.6.5.
The core operating limits presented here were developed using NRC-approved methods
(References 2 and 3). One exception to this is an issue with the assumed uncertainty for the
GEXL14 CPR correlation. The NRC has identified that the correlation lacked top-peaked
axial power shape data in its formulation and in the calculation of the overall correlation
uncertainty. As an interim action, an increased GEXL14 uncertainty that incorporates a
significant penalty has been calculated and applied to the MCPR Safety Limit (SLMCPR) for
this cycle.

Results from the reload analyses for Browns Ferry Unit 3, Cycle 12 are documented in
Reference 1.

The following core operating and Technical Specification limits are included in this report:

a. Average Planar Linear Heat Generation Rate (APLHGR) Limit
(Technical Specifications 3.2.1 and 3.7.5)

b. Linear Heat Generation Rate (LHGR) Limit
(Technical Specification 3.2.3, 3.3.4.1, and 3.7.5)

c. Minimum Critical Power Ratio Operating Limit (OLMCPR)
(Technical Specifications 3.2.2, 3.3.4.1, and 3.7.5)

d. Average Power Range Monitor (APRM) Flow Biased Rod Block Trip Setting
(Technical Requirements Manual Section 5.3.1 and Table 3.3.4-1)

e. Rod Block Monitor (RBM) Trip Setpoints and Operability
(Technical Specification Table 3.3.2.1-1)

f. Shutdown Margin (SDM) Limit
(Technical Specification 3.1.1)

The Unit 3 Cycle 12 core is composed of Framatome-ANP ATRIUMTm-10, Global Nuclear
Fuel GE-14T, and Global Nuclear Fuel GE-13Tm assemblies. Throughout this document
these are referred to as AlO, GE14, and GE13 with the trademark implied.

Browns Ferry Nuclear Plant Unit 3 Cycle 12
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2. APLHGR LIMIT (TECHNICAL SPECIFICATIONS 3.2.1 AND 3.7.5)

The APLHGR limit is determined by adjusting the rated power APLHGR limit for off-rated
power, off-rated flow, and SLO conditions. The most limiting of these is then used as
follows:

APLHGR limit = MEN ( APLHGRp, APLHGRF, APLHGRsLo)

where: APLHGRP
APLHGRF
APLHGRsLo

off-rated power APLHGR limit
off-rated flow APLHGR limit
SLO APLHGR limit

[APLHGRRo t * MAPFAC(P)p
[APLHGRRATED * MAPFAC(F)]
[ALPHGRRATED* SLOMultiplier]

The off-rated power and flow corrections to the APLHGR limit only apply to the GE13 and
GE14 fuel in the Browns Ferry Unit 3 Cycle 12 core. For that reason, this multiplier is set to
1.0 as shown below for the AIO fuel.

Rated Power and Flow Limits: APLHGRRATED

The APLHGR limits for full power and flow conditions for each type of fuel as a function of
exposure are shown in Figures 1-6. The APLHGR limits provided in the COLR figures for
the GE13 and GE14 assemblies are for the most limiting lattice (excluding natural uranium)
at each exposure point. The specific values for each GE13 and GE14 lattice are given in
Reference 4. The ATRIUM- 10 values are provided in Reference 1.

Bundle Type Rated Power APLHGR Limit

GE13-P9DTB400-13GZ1 Figure 1
GE13-P9DTB414-15GZ Figure 2

GE14-PIODNAB402-15GZ Figure 3
GE14-PIODNAB401-14GZ Figure 4

A1O-3813B-13GV80 Figure 5
A1O-4077B-15GV80 Figure 5
A10-4088B-15GV80: Figure 5
A1O-1623B-5GV80 Figure 6

Browns Ferry Nuclear Plant Unit 3 Cycle 12
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Off-Rated Power Corrections: APLHGRP

The APLHGR limits for the GE13 and GE14 fuel lattices are adjusted for off-rated power
conditions using the ARTS multiplier, MAPFAC(P). The reduced power multiplier,
MAPFAC(P), for both the GE13 and GE14 fuel is provided in Reference 1. No off-rated
power correction is required for the AlO rated APLHGR limits.

Product Line MAPFAC(P)

GE13 Figure 7A - PLU In-Service
Figure 7B - PLU Out-Of-Service

GE14 Figure 8

A10 1.0

Off-Rated Flow Corrections: APLHGRF

The APLHGR limits for the GE13 and GE14 fuel lattices are adjusted for off-rated flow
conditions using the ARTS multiplier, MAPFAC(F). The reduced flow multiplier,
MAPFAC(F), is the same for GE13 and GE14 bundles and is provided in Reference 1. No
off-rated flow correction is required for the AlO rated APLHGR limits.

Product Line MAPFAC(F)

GE13 & GE14 Figure 9
A10 1.0

SLO Corrections: APLHGRsLo

Single Recirculation Loop Operation (SLO) requires that the rated power APLHGR limit
(APLHGRfd) be reduced by applying the following multipliers. The GE13 and GE14
multipliers are provided in Reference 5. The Al 0 multiplier is provided in Reference 1.

Product Line SLO Multiplier

GE13 0.84
GE14 0.93
A10 0.85

Browns Feny Nuclear Plant Unit 3 Cycle 12
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Eaquiment Out-Of-Service (EOOS) Corrections:

The rated APLHGR limits in Figures 1-6 are applicable for operation with all equipment In-
Service as well as the following Equipment Out-Of-Service (EOOS) options. This includes
combinations of these EOOS options.

In-Service
RPTOOS
TBVOOS
PLUOOS
FHOOS (or FFTR)

All equipment In-Service (includes 1 SRVOOS)
EOC-Recirculation Pump Trip Out-Of-Service
Turbine Bypass Valve(s) Out-Of-Service
Power Load Unbalance Out-Of-Service
Feedwater Heaters Out-Of-Service (or Final

Feedwater Temperature Reduction)

Single Recirculation Loop Operation (SLO) requires the application of the SLO multipliers
to the rated APLHGR limits as described previously.

The off-rated power corrections [MAPFAC(P)] in Figures 7A, 7B, and 8 are dependent
upon operation of the Turbine Bypass Valve system. For this reason, separate limits are
supplied in these figures to be applied for TBVIS or TBVOOS operation. Furthermore, for
the GE13 fuel type, the MAPFAC(P) corrections are dependent upon the operation of the
Power Load Unbalance system. Figure 7A provides GE13 MAPFAC(P) limits for PLUIS
and Figure 7B provides the equivalent limits for PLUOOS operation. The MAPFAC(P)
limits have no dependency on RPTOOS, SLO, or FHOOS/FFTR.

The off-rated flow corrections [MAPFAC(F)] in Figure 9 bound both equipement In-Service
or EOOS operation.

Browns Feny Nuclear Plant Unit 3 Cycle 12
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3. LHGR LIMIT (TECHNICAL SPECIFICATION 3.2.3, 3.3.4.1, and 3.7.5)

The LHGR limit is determined by adjusting the rated power LHGR limit for off-rated power
and off-rated flow conditions. The most limiting of these is then used, as follows:

LHGR limit = MEN (LHGRp, LHGRF)

where: LHGRp
LHGRF

off-rated power LHGR limit
off-rated flow LHGR limit

[LHGRRATMD * LHGRFAC(P)]
[LHGRRATED * LHGRFAC(F)]

The off-rated power and flow corrections to the LHGR limit only apply to the AlO fuel in the
Browns Ferry Unit 3 Cycle 12 core. For that reason, these multipliers for the GE13 and
GE14 fuel are set to 1.0 as shown below.

Rated Power and Flow Limits: LHGRRATED

The LHGR limit is fuel type dependent. The limits for these types are given below:

Fuel Type LHGR Limit
GE13 14.4 kw/ft
GE14 13.4 kw/ft
A10 Figure 10

The AlO LHGR limit is provided in Reference 6. The GE13 and GE14 LHGR limits are
provided in Reference 7.

Off-Rated Power Corrections: LHGRP

The LHGR limits for the AlO fuel are adjusted for off-rated power conditions using the
LHGRFAC(P) multiplier which is provided in Reference 1. The LHGRFAC(P) multiplier is
dependent on whether the Turbine Bypass system is in-service (TBVIS) or out-of-service
(TBVOOS). No off-rated power correction is required for the GE13 or GE14 rated LHGR
limits.

Product Line LHGRFAC(P)
GE13 & GE14 1.0

Alo Figure 11

Browns Ferry Nuclear Plant Unit 3 Cycle 12
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Off-Rated Flow Corrections: LHGRF

The LHGR limits for the A10 fuel are adjusted for off-rated flow conditions using the
LHGRFAC(F) multiplier which is provided in Reference 1. No off-rated flow correction is
required for the GE13 and GE14 rated LHGR limits.

F Product Line
GE13 & GE14

l
LHGRFAC(F)

1.0
A10 | Figure 12

Enuinment Out-Of-Service (EOOS) Corrections:

The rated LHGR limits are applicable for operation with all equipment In-Service as well as
the following Equipment Out-Of-Service (EOOS) options. This includes combinations of
these EOOS options.

In-Service
RPTOOS
TBVOOS
PLUOOS
SLO
FHOOS (or FFTR)

All equipment In-Service (includes 1 SRVOOS)
EOC-Recirculation Pump Trip Out-Of-Service
Turbine Bypass Valve(s) Out-Of-Service
Power Load Unbalance Out-Of-Service
Single Recirculation Loop Operation
Feedwater Heaters Out-Of-Service (or Final

Feedwater Temperature Reduction)

The off-rated power corrections [LHGRFAC(P)] in Figure 11 are dependent upon operation
of the Turbine Bypass Valve system. For this reason, separate limits are supplied in this
figure to be applied for TBVIS or TBVOOS operation. The LHGRFAC(P) limits have no
dependency on RPTOOS, PLUOOS, SLO, or FHOOS/FFTR.

The off-rated flow corrections [LHGRFAC(F)] in Figure 12 bound both equipment In-
Service or EOOS operation.

Browns Ferry Nuclear Plant Unit 3 Cycle 12
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4. OLMCPR (TECHNICAL SPECIFICATIONS 3.2.2, 3.3.4.1, AND 3.7.5)

The MCPR Operating Limit (OLMCPR) is calculated to be the most limiting of the flow-
dependent MCPR (MCPRF) and power-dependent MCPR (MCPRp).

OLMCPR limit = MAX ( MCPRF, MCPRp)

where: MCPRF core flow-dependent MCPR limit
MCPRp power-dependent MCPR limit

MCPRF limits are provided by fuel type in Figures 13 through 15. MCPRp limits are provided
in Tables 1 through 6.

Flow-Denendent MCPR Limits: MCPRF

The MCPRF limits are dependent upon:

* Core Flow (% of Rated)
* Max Core Flow Limit (Rated or Increased Core Flow, ICF)
* Fuel Type (GE13, GE14, or A1O)

The MCPRF limits are provided by fuel type in Figure 13 (GE13), Figure 14 (GE14), and
Figure 15 (Al O). These limits are valid for all EOOS combinations. No adjustment is
required to the MCPRF limits for SLO. The MCPRF limits are found in Reference 1.

Power-Denendent MCPR Limits: MCPRp

The MCPRp limits are dependent upon:

* Core Power Level (% of Rated)
* Technical Specification Scram Speed (TSSS) or Nominal Scram Speed (NSS)
* Fuel Type (GE13, GE14, or A1O)
* Cycle Operating Exposure (NEOC, EOC, and CD - as defined in this section)
* Equipment Out-Of-Service Options
* Two or Single recirculation Loop Operation (TLO vs. SLO)

The MCPRp limits (Ref. 1) are provided in the following tables, where each table contains the
limits for all fuel types and EOOS options (for a specified scram speed and exposure range).
The MCPRp limits are determined from these tables using linear interpolation between the
specified powers.

Browns Feny Nuclear Plant Unit 3 Cycle 12



TVA Nuclear Fuel
Core Operating Limits Report

TVA-COLR-BF3C12
Revision 1, Page 10

Exposure Range Scram Speed MCPRp

BOC to NEOC NSS Table 1
TSSS Table 2

BOC to EOC NSS Table 3
TSSS Table 4

BOC to CD NSS Table 5
TSSS Table 6

a. Scram Speed Dependent Limits (TSSS vs. NSS)

MCPRp limits are provided for two different sets of assumed scram speeds. The
Technical Specification Scram Speed (TSSS) MCPRp limits are applicable at all times as
long as the scram time surveillance demonstrates that the times in Technical Specification
table 3.1.4-1 have been met. Nominal Scram Speeds (NSS) may be used as long as the
scram time surveillance demonstrates that the times in the following table are met (Ref.
8).

Notch Nominal Scram Speed
Position (seconds)

46 0.42
36 0.98
26 1.60
06 2.90

In demonstrating compliance with this table, the same surveillance requirements from
Technical Specification 3.1.4 apply, except that the definition of SLOW rods should
conform to the scram speeds in the table above. If conformance to this table is not
demonstrated, TSSS MCPRplimits shall be used.

On initial cycle startup, TSSS limits are used until the successful completion of scram
timing confirms that NSS limits may be used.

b. Fuel Type Dependent Limits

Separate MCPRp limits are provided for the GE13, GE14, and Al0 fuel types.

Browns Ferry Nuclear Plant Unit 3 Cycle 12
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c. Exposure Dependent Limits

Exposures are tracked on a Core Average Exposure basis (not Cycle Exposure). The
higher exposure MCPRp limits are always more limiting and may be used for any Core
Average Exposure up to the ending exposure.

MCPRp limits are provided for the following exposure ranges (Ref. 1):

BOC to NEOC
BOC to EOC
BOC to CD

NEOC corresponds to
EOC corresponds to
CD corresponds to

31,722 MWd / MTU
34,028 MWd / MTU
35,128 MWd / MTU

NEOC refers to a Near EOC exposure point.

The EOC exposure point is not the true End-Of-Cycle exposure. Instead it corresponds
to a licensing exposure window that exceeds expected end-of-full-power-life.

The CD (CoastDown) exposure point represents a licensing exposure point that exceeds
the expected end-of-cycle exposure including cycle extension options.

d. Equipment Out-Of-Service (EOOS) Options

EOOS options included in the MCPRp limits are:

In-Service
RPTOOS
TBVOOS
PLUOOS
RPTOOS+TBVOOS
PLUOOS+RPTOOS
PLUOOS+TBVOOS
PLUOOS+TBVOOS+RPTOOS
FOOS (or FFTR)

All equipment In-Service (includes 1 SRVOOS)
EOC-Recirculation Pump Trip Out-Of-Service
Turbine Bypass Valve(s) Out-Of-Service
Power Load Unbalance Out-Of-Service
Combined RPTOOS and TBVOOS
Combined PLUOOS and RPTOOS
Combined PLUOOS and TBVOOS
Combined PLUOOS, RPTOOS, and TBVOOS
Feedwater Heaters Out-Of-Service (or Final

Feedwater Temperature Reduction)

For exposure ranges up to NEOC and EOC, additional combinations of MCPRp limits are
also provided that include FHOOS. The CD exposure range assumes application of
FFTR, so the CD based MCPRp limits already include FHOOS.

e. Single-Loop-Operation (SLO) Limits

The MCPRp limits for SLO are to be increased by 0.02 (Ref 1).

Browns Ferry Nuclear Plant Unit 3 Cycle 12
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f Below Pbypass Limits

Below Pbypass (30% rated power), the MCPRp limits are dependent upon core flow. One
set of MCPRp limits applies if the core flow is above 50% of rated with a second set that
applies if the core flow is less than or equal to 50% rated.

Browns Ferty Nuclear Plant Unit 3 Cycle 12
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5. APRM FLOW BIASED ROD BLOCKI TRIP SETTING (TECHNICAL
REQUIREMENTS MANUAL SECTION 5.3.1 AND TABLE 3.3.4-1)

The APRM Rod Block trip setting shall be (Ref 9):

SRB • (0.66(W-A&W) + 61%) Allowable Value

SRB • (0.66(W-AW) + 59%) Nominal Trip Setpoint (NTSP)

where:

SRB = Rod Block setting in percent of rated thermal power (3458 MWt)

W = Loop recirculation flow rate in percent of rated

AW = Difference between two-loop and single-loop effective recirculation flow
at the same core flow (AW=0.0 for two-loop operation)

The APRM Rod Blocli Ip settng is clamped at a maximum allowable value of 115%

(corresponding to a NTSP of1 13%°.

Browns Ferry Nuclear Plant Unit 3 Cycle 12
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-

7. SHUTDOWN MARGIN (SDM) LIMIT
(TECHNICAL SPECIFICATION 3.1.1)

The core shall be subcritical with the following margin with the strongest OPERABLE
control rod filly withdrawn and all other OPERABLE control rods fully inserted (Ref 7).

SDM > 0.38% dk/k

Browns Ferry Nuclear Plant Unit 3 Cycle 12
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Table 1: MCPRp Limits for BOC to NEOC Exposures - NSS Scram Times
(Applicable up to Core Average Exposure of 31,722 MWd / MTU)

MCPRp Limit MCPRp Limit

EOOS Power
Option ' Pj) Al0 GE13 GE14

100 1.35 1.29 1.34
60 1.53 1.51 1.56
45 1.69 1.66 1.75

In- 30 2.01 1.96 2.11
Service 30 (>50oo/) 2.28 2.20 2.36

25 (> 50/oF) 2.46; 2.39 2.54
30 (5 0o/F) 2.19, 2.06 2.36
25 5o/oFr) 2.35 2.18 2.54

100 1.35 1.32 1.35
60 1.53 1.51 1.56
45 1.69 1.66 1.75
30 2.01'' 1.96 2.11

RPTOOS 30 (> 5o%) 2.28; 2.20 2.36
25 (> 5o/or) 2.46 2.39 2.54
30 e50/F) 2.19. 2.06 2.36
25 s5oo/F 2.35 2.18 2.54

100 1.39 1.32 1.38
60 1.58 1.53 1.60
45 172 1.69 1.77

TB 30 2.03 1.99 2.12
30 (>500/or) 2.83 2.67 2.83
25 (> 50o/oF) 3.17! 3.00 3.17
30 (5 OVOF 2.49:1 1,..28 2.62
25 ( / 50%F) 2'QK 2.54 2.97

100 139 1.35 1.39
60 1:8 ( 1.53 1.60
45 lI 9 1.

RPTOOS 30 1.99 2.12
TBVOOS 30 (> 50%, IF) 23 2.67 2.83

25 (>soF 307%1 I3.00 3.17
30 (L 500) 2i4 I 2.28 2.62
25 e 50%F) 2| 254 2.97

EOOS Power A10 GE13 GE14
Option (.iacl l E3 G1

100 1.36 1.30 1.35
60 1.56 1.55 1.62
45 1.75 1.72 1.81

FIOOS 30 2.09 2.03 2.19
30 (> 5o%) 2.35 2.27 2.43
25 (> 50/oF) 2.56 2.48 2.65
30 (<50%F) 2.25 2.12 2.43
25 (<50°/oF) 2.44 2.27 2.65

100 1.36 1.32 1.35
60 1.56 1.55 1.62
45 1.75 1.72 1.81

RPTOOS 30 2.09 2.03 2.19
FHOOS 30 (>5oo/F) 2.35 2.27 2.43

25 (> 5so/F) 2.56 2.48 2.65
30 e5ooF) 2.25 2.12 2.43
25 (50o/F) 2.44 2.27 2.65

100 1.40 1.33 1.39
60 1.60 1.57 1.64
45 1.77 1.74 1.82

TBVOOS 30 2.11 2.06 2.20
MHOOS 30 (> 50o/.) 2.90 2.73 2.90

25 (> 50°oF) 3.24 3.07 3.26
30 (<50%F) 2.54 2.34 2.69
25 (5o0%F) 2.87 2.60 3.06

100 1.40 1.35 1.39
60 1.60 1.57 1.64

RPOS 45 1.77 1,74 1.82RPTOOS 30 2.11 2.06 2.20

FHBOOS 30 (> 50%F) 2.90 2.73 2.90
25 (> 5o0o/F) 3.24 3.07 3.26
30L( 50/F) 2.54 2.34 2.69
25L( 50°/F) 2.87 2.60 3.06

Add 0.02 to the above MCPRp limits for SLO.
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Table 1 (Continued): MCPRp Litns for BOC to NEOC Exposures - NSS Scram Times
(Applicable up to Core Average Exposure of 31,722 MWd / MTU)

MCPRP Limit MCPRP Limit

hon Power A10 GE13 GE14
Option %Rated) __ _ _ _ _ _ _ _

100 1.36 1.30 1.35
65 1.51 1.48 1.53
60 1.72 1.70 1.74
45 1.81 1.79 1.82

PLUOOS 30 2.01 1.96 2.11
30 (> 50o°P) 2.28 2.20 2.36
25 (> 50°/eF) 2.46 2.39 2.54
30 e0/%F) 2.191 2.06 2.36
25 (<5004F) 2.35 2.18 2.54

100 1.37 1.33 1.36
65 1.5'1 1.48 1.53
60 1.72 1.70 1.74

PLUOOS 45 1.81 1.79 1.82
RPTOOS 30 2.01 1.96 2.11

30 (> so%F) 2.28 2.20 2.36
25 (> 50%F) 2.46 2.39 2.54
30 (_55WoF)' 2.19 2.06 2.36
25 ( 50oF) 2.35 '.18 2.54

100 1.39 1.32 1.38
65 1.56 1.51 1.57
60 1.72 1.70 1.74

PLOS 45 1.81 1.79 1.82
30 2.03 j .99 2.12

PLUOOS 30 (> 500:F) 2S3 2.67 2.83

25 (>500/o1F 3.17 i.00 3.17
30 (L<S0%F) 2.49 , 2.28 2.62
25( 0,F) 2.80 i 2.54 2.97

EOOS Power
OPtion o wrat) A10 GE13 GE14

100 1.37 1.33 1.36
65 1.54 1.52 1.59
60 1.72 1.70 1.74

PLUOOS 45 1.81 1.79 1.82
RPTOOS 30 2.09 2.03 2.19
FHOOS 30 (> 5o/oF) 2.35 2.27 2.43

25 (> 5oF) 2.56 2.48 2.65
30 LS5o%/oF) 2.25 2.12 2.43
25 (L 50o/oF) 2.44 2.27 2.65

100 1.40 1.35 1.39
65 1.58 1.54 1.61

PLOS 60 1.72 1.70 1.74
RPTOOS 45 1.81 1.79 1.82
RTBOOS 30 2.11 2.06 2.20

EMEOOS 30 (> 5oF) 2.90 2.73 2.90
25 (> 5ooF) 3.24 3.07 3.26
30 (L 50%F) 2.54 2.34 2.69
25 ( 50%F) 2.87 2.60 3.06

Add 0.02 to the above m itsor SLO.

I ~ ' l'
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Table 2: MCPRP Limits-for BOC to NEOC Exposures - TSSS Scram Times
7 (Applicable up to Core Average Exposure of 31,722 MWd / MTU)

MCPRp Limit MCPRp Limit

EOOS :ower A10 GE13 GE14
option (% Rted)_ _ _ _ _ _

100 1.37 1.30 1.36
60 1.54 1.52 1.58
45 1.70 1.68 1.76

In- 30 2.03 1.97 2.12
Service 30 (> 50%F) 2.28 2.20 2.36

25 (>50,/oF) 2.46 2.39 2.54
30 5Oo/oF) 2.19 2.06 2.36
25 (E50/%OF) 2.35' 2.18 2.54

100 1.37 1.33 1.37
60 1.54 1.52 1.58
45 1.70 1.68 1.76
30 2.03 1.97 2.12

30 (> 5o/oF) 2.28 2.20 2.36
25 (> 50%F) 2.46 2.39 2.54
30 5oo/oF) 2.19 2.06 2.36
25 (50oF) 2.35 2.18 2.54

100 1.41 1.34 1.40
60 1.59 1.55 1.62
45 1.73 1.70 1.78

TBVOOS 30 2.05 2.00 2.14
30 (> 5oF) 2.83 2.67 2.83
25 (>5oF) 3.17 3.00 3.17
30 L< 50%F) 2.49 2.28 2.62
25 L< 50%F) 2.80 2.54 2.97

100 1.41 1.36 1.40
60 1.59 1.55 1.62
45 1.13 1.70 1.78

RPTOOS 30 2.05 2.00 2.14
TBVOOS 30 (> 50%F) 2.83 2.67 2.83

25 (>50%F) 3.17 3.00 3.17
30 L< 50%F) 2.49 2.28 2.62
25 (Ls50%F) '2.80, 2.54 2.97

EOOS Power A10 GE13 GE14
Option (%at)

100 1.37 1.31 1.36
60 1.58 1.57 1.64
45 1.76 1.73 1.83
30 2.10 2.05 2.20

FHOOS 30 (> 5oF) 2.35 2.27 2.43
25 (> 5/F) 2.56 2.48 2.65
30 <50oF) 2.25 2.12 2.43
25 (Lo50/F) 2.44 2.27 2.65

100 1.37 1.33 1.37
60 1.58 1.57 1.64
45 1.76 1.73 1.83

RPTOOS 30 2.10 2.05 2.20
M}OOS 30 (> 5oF) 2.35 2.27 2.43

25 (> 5oF) 2.56 2.48 2.65
30 (5oo/oF) 2.25 2.12 2.43
25L( 50%F) 2.44 2.27 2.65

100 1.41 1.35 1.40
60 1.61 1.59 1.67
45 1.78 1.76 1.84

TBVOOS 30 2.13 2.07 2.21
FHOOS 30 (> 5so/oF) 2.90 2.73 2.90

25 (> so/F 3.24 3.07 3.26
30 5oo/F) 2.54 2.34 2.69
25 500/oF) 2.87 2.60 3.06

100 1.41 1.37 1.41
60 1.61 1.59 1.67

RPOS 45 1.78 1.76 1.84
RPTOOS 30 2.13 2.07 2.21

FHOOS 30 (>50%F) 2.90 2.73 2.90
25 (>5oF) 3.24 3.07 3.26
30 ( 50o/F) 2.54 2.34 2.69
25 $5o/oF) 2.87 2.60 3.06

Add 0.02 to the above MCPRp limits for SLO.
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Table 2 (Continued): MCPlRp Limits for BOC to NEOC Exposures - TSSS Scram Times
(Applicable up to Core Average Exposure of 31,722 MWd / MTU)

i MCPRP Limit MCPRp Limit

EOOS Power.
Option (% > A10 GE13 GE14

100 1.38 1.31 1.37
65 1.52 1.49 1.55
60 1.73 1.72 1.75
45 1.82 1.80 1.83

PLUOOS 30 2.03 1.97 2.12
30 (> so/%F) 2.28 2.20 2.36
25 (> 50°/cF) 2.46 2.39 2.54
30 L50oo/o) 2.19 2.06 2.36
25 Soo/oF) 2.3$ 2.18 2.54

100 1.38 1.34 1.38
65 1.52 1.49 1.55
60 1.73 1.72 1.75

PLUOOS 45 1.82 1.80 1.83
RPTOOS 30 2.03 1.97 2.12

30 (>50o/oF) 2.28 2.20 2.36
25 (> 50%F) 2.4 2.39 2.54
30 <50oF) 2.19 2.06 2.36
25 50o/F) 2.35 2.18 2.54

100 1.41 1.34 1.40
65 1.57 1.53 1.59
60 1.73 1.72 1.75
45 1.82 1.80 1.83

TBUOOS 30 ~2.00 2.14
TBVOOS 3(> 50 2.67 2.83

25 (> 5oo0P0 .1 3.00 3.17
30 (< 500%o 1 2.28 2.62
25 e50%F), 2.80 2.54 2.97

EOOS Power
Option (V. Rated) A10 GE13 GE14

100 1.38 1.34 1.38
65 1.56 1.54 1.60
60 1.73 1.72 1.75

PLUOOS 45 1.82 1.80 1.83
RPTOOS 30 2.10 2.05 2.20

MHOOS 30 (> 5oF) 2.35 2.27 2.43
25 (> 5oo/oF) 2.56 2.48 2.65
30 5oo/oF) 2.25 2.12 2.43
25 50/F) 2.44 2.27 2.65

100 1.41 1.37 1.41
65 1.59 1.56 1.64

PU S 60 1.73 1.72 1.75
RPTOOS 45 1.82 1.80 1.84
RTBOOS 30 2.13 2.07 2.21

FEOOS 30 (> 50°/cF) 2.90 2.73 2.90
25 (>soF) 3.24 3.07 3.26

30 5oo/oF) 2.54 2.34 2.69
25 (50oF) 2.87 2.60 3.06

Add 0.02 to the above Mi I1 mits for SLO.

!F
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Table 3: MCPRP Lim'iis for'BOC to EOC Exposures - NSS Scram Times
:; . Applica le up to Core Average Exposure of 34,028 MWd / MTU)

MCPRp Limit MCPRp Limit

Power' A10 GE13 GE14option '% Rad) :__.

100 1.36 1.31 1.36
60 1.53 1.51 1.56
45 1.69 1.66 1.75

In- i 30 , 2.01 1.96 2.11
Serv 0 (>i) 2.28 2.20 2.36

2$,(>50/p) 2.46 i 2.39 2.54
30!(ff5qo/v 2.19 12.06 2.36
2! (isoF) 2.35 2.18 2.54

100 1.36 1.34 1.37
60 1.53 1.51 1.56
45 1.69 1.66 1.75
30 2.01 1.96 2.11

30 (> 5% .P) 2.28 2.20 2.36
2$ (> 5oF) 2.46 2.39 2.54
30 (5OO/oF) 2.19 2.06 2.36
25 (W5so/F) 2.35 2.18 2.54

100 1.40 1.34 1.39
60 1.58 1.53 1.60
45 1.72 11.69 1.77
30 2.03 1.99 2.12

TBVOOS 30 (> 5oo/oF) 2.83 2.67 2.83
25 (> 5oF) 3.17 '3.00 3.17
30 (s50oF) 2.49 2.28 2.62
25 5o5oF) 2.80 2.54 2.97

100 1.40 1.38 1.40
60 1.58 1.54 1.60
45 1.72 1.69 1.77

RPTOOS 30 2.03 1.99 2.12
TBVOOS 30 (> soF) 2.83 2.67 2.83

25 (>5oF) 3.7 3.00 3.17
30 5o50%F) 2.49 2.28 2.62
25 (o50%;F) 2.80 2.54 2.97

EOOS Power A10 GE13 GE14
Option (.Rtd _ _ _ _ _ _

100 1.36 1.31 1.36
60 1.56 1.55 1.62
45 1.75 1.72 1.81
30 2.09 2.03 2.19

FEOOS 30 (> 5o%;F) 2.35 2.27 2.43
25 (> 5sooF) 2.56 2.48 2.65
30 WO/oF) 2.25 2.12 2.43
25 (5oo/%) 2.44 2.27 2.65

100 1.36 1.34 1.37
60 1.56 1.55 1.62
45 1.75 1.72 1.81

RPTOOS 30 2.09 2.03 2.19
FMOOS 30 (> 5sooF) 2.35 2.27 2.43

25 (> 5o/OF) 2.56 2.48 2.65
30 (L 5o0/%F) 2.25 2.12 2.43
25 (L 5oo/F) 2.44 2.27 2.65

100 1.40 1.35 1.39
60 1.60 1.57 1.64
45 1.77 1.74 1.82

TBVOOS 30 2.11 2.06 2.20
FMOOS 30 (>5soo/o) 2.90 2.73 2.90

25 (> 53ooF) 3.24 3.07 3.26
30 (50o/oF) 2.54 2.34 2.69
25 (L5oo/*F) 2.87 2.60 3.06

100 1.40 1.38 1.40
60 1.60 1.57 1.64

EPTOOS 45 1.77 1.74 1.82
TBlPOOS 30 2.11 2.06 2.20

VROOS 30 (> sooF) 2.90 2.73 2.90
25 (> 5soF) 3.24 3.07 3.26
30 (L 5o/oF) 2.54 2.34 2.69
25 e5soooF) 2.87 2.60 3.06

Add 0.02 to the above MCPRp limits for SLI).
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Table 3 (Continued): MCPRP Limits for BOC to EOC Exposures - NSS Scram Times
(Applicable up to Core Average Exposure of 34,028 MWd / MTU)

MCPRp Limit MCPRp Limit

EOOS Power
Option (| Rated) A10 GE13 GE14

100 1,37 1.32 1.36
65 1.51 1.49 1.53
60 1,73 1.71 1.74
45 1,81 1.79 1.82

PLUOOS 30 I 201 . 1.96 2.11
30 (> 5oF) 2.28 2.20 2.36
25 (> 500oF) 2.46 2.39 2.54
30 50(/oF , 2.19 2.06 2.36
25 ( 5Oo/F) '2.351 2.18 2.54

100 1.37 1.35 1.37
65 1.51 1.50 1.53
60 1.73 1.71 1.74

PLUOOS 45 1.81 1.79 1.82
RPTOOS 30 2.01 '1.96 2.11

30 (> 5o%/F) 2.28 2.20 2.36
25 (>5o%F) 2.46 2.39 2.54
30 %50.%F) ,2.19 2.06 2.36
25 e5oo/F) 2.35 2.18 2.54

100 1.40 1.34 1.39
65 '156 1.51 1.57
60 1,73 1.71 1.74

PLOS 45 1.81 1.79 1.82
TBV°OS 30 30 1J 1.99 2.12

0(> soF- I , 8 2.67 2.83
25 (>sooiB j4 ; 3.00 3.17
30soF _ 2.49 2.28 2.62
25 esoF 2,80 2:54 2.97

Option Power A10 GE13 GE14

100 1.37 1.35 1.37
65 1.54 1.52 1.59
60 1.73 1.71 1.74

PLUOOS 45 1.81 1.79 1.82
RPTOOS 30 2.09 2.03 2.19
FHOOS 30 (> 50/oF) 2.35 2.27 2.43

25 (> 5oF) 2.56 2.48 2.65
30 (E50/F) 2.25 2.12 2.43

25 (o50o/F) 2.44 2.27 2.65

100 1.40 1.38 1.40
65 1.58 1.54 1.61

PU S 60 1.73 1.71 1.74
PLUOOS 45 1.81 1.79 1.82

RTBOOS 30 2.11 2.06 2.20
mOos 30 (>5oF) 2.90 2.73 2.90

25 (> 50/oF) 3.24 3.07 3.26
30 (5soF) 2.54 2.34 2.69
25 L5o/F) 2.87 2.60 3.06

Add 0.02 to the above 1

I F

or SLO.
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Table 4: MCPRp Limits for BOC to EOC Exposures - TSSS Scram Times
(Applicable up to Core Average Exposure of 34,028 MWd / MTU)

MCPRp Limit MCPRp Limit

EOOS Power A10 GE13 GE14
Option (% Rated)

100 1.38 1.32 1.37
60 1.54 1.52 1.58
45 1.70 1.68 1.76

In- 30 2.03 1.97 2.12
Service 30 (> 5oF) 2.28 2.20 2.36

25 (> 5oF) 2.46 2.39 2.54
30 50osF) 2.19 2.06 2.36
25 0°/6F) 2.35 2.18 2.54

100 1.38 1.35 1.38
60 1.54 1.52 1.58
45 1.70 1.68 1.76

RPTOOS 30 2.03 1.97 2.12
30 (> 5oo/ 2.28 2.20 2.36
25 (> 50/oF) 2.46 2.39 2.54
30 (L5oo/oF) 2.19 2.06 2.36
25 (L5o0/F) 2.35 2.18 2.54

100 1.41 1.35 1.40
60 1.59 1.55 1.62
45 1.73 1.70 1.78

TBVOOS 30 2.05 2.00 2.14
30 (> 5o/F) 2.83 2.67 2.83
25 (> 5o/oF) 3.17 3.00 3.17
30 (5 5oF) 2.49 2.28 2.62
25 (Lf5oo/F) 2.80 2.54 2.97

100 1.41 1.38 1.42
60 1.59 1.55 1.62
45 1.73 1.70 1.78

RPTOOS 30 2.05 2.00 2.14
TBVOOS 30 (> 5o%F) 2.83 2.67 2.83

25 (> 5soli) 3.17 3.00 3.17
30 (L<5ooF) 2.49 2.28 2.62
25 L< 5oo/) 2.80 2.54 2.97

EOOS Power A10 GE13 GE14
Option (% Rated)

100 1.38 1.32 1.37
60 1.58 1.57 1.64
45 1.76 1.73 1.83
30 2.10 2.05 2.20

FROOS 30 (> 5oF) 2.35 2.27 2.43
25 (> 5oo/ 2.56 2.48 2.65
30 (L5O0/0) 2.25 2.12 2.43
25 50o/oF) 2.44 2.27 2.65

100 1.38 1.35 1.38
60 1.58 1.57 1.64
45 1.76 1.73 1.83

RPTOOS 30 2.10 2.05 2.20
FMOOS 30 (> 50o/F) 2.35 2.27 2.43

25 (> 5o/F) 2.56 2.48 2.65
30 (L5O0/oF) 2.25 2.12 2.43
25 s50o/F) 2.44 2.27 2.65

100 1.42 1.36 1.40
60 1.61 1.59 1.67
45 1.78 1.76 1.84

TBVOOS 30 2.13 2.07 2.21
FROOS 30 (> 50°/oF) 2.90 2.73 2.90

25 (>500/oF) 3.24 3.07 3.26
30 (s 5oF) 2.54 2.34 2.69
25 <50oF) 2.87 2.60 3.06

100 1.42 1.39 1.42
60 1.61 1.59 1.67

RPTOOS 45 1.78 1.76 1.84
TOOS 30 2.13 2.07 2.21TBVOOS 30 (> 50%F) 2.90 2.73 2.90

FHOOS 25 (> 50%F) 3.24 3.07 3.26

30 <5o/oF) 2.54 2.34 2.69
25 <50oF) 2.87 2.60 3.06

Add 0.02 to the above MCPRp limits for SLO.
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1.
Table 4 (Continued): MCPRp Limits for BOC to EOC Exposures - TSSS Scram Times

(Applicable up to Core Average Exposure of 34,028 MWd / MTU)

MCPR? Limit MCPRP Limit

EOOS Power A10 GE13 (GE14
Option (o. Rated) A10 |__|E

100 1.38 1.33 1.37
65 1.52 1.50 1.55
60 1.75 1.73 1.76
45 1.82 1.80 1.83

PLUOOS 30 2.03 1.97 2.12
30 (>50%/F) 2.28 2.20 2.36
25 (> sof) 2.46 2.39 2.54
30 (S5o5°F) 2.19 2.06 2.36
25 (s5o%/oF) 2.35 2.18 2.54

100 1.38 1.36 1.39
65 1.53 1.52 1.55
60 1.75 1.73 1.76

PLUOOS 45 1.82 1.80 1.83
RPTOOS 30 2.03 1.97 2.12

30 (>50°/oF) 2.28 2.20 2.36
25 (> 5oF) 2.46 2.39 2.54
30 Le50%F) 2.19 2.06 2.36
25 s5oo/oF 2.35 2.18 2.54

100 1.41 1.35 1.40
65 1.57 1.53 1.59
60 1.75 1.73 1.76

PLUOOS 45 1.82 1.80 1.83
ILUOOS 30 2.05 2.00 2.14
TBVOOS 30 (> 5so/F) 2.83 2.67 2.83

25 (>5o%;F) 3.17 3.00 3.17
30 L< 50%F) 2.49 2.28 2.62
25 (<50oF) 2.80 2.54 2.97

WOS PowerEOS Pwr A10 GE13 GE14
Option (% Ratd) Al GE3 E4

100 1.38 1.36 1.39
65 1.56 1.54 1.60
60 1.75 1.73 1.76

PLUOOS 45 1.82 1.80 1.83
RPTOOS 30 2.10 2.05 2.20
FHOOS 30 (> 50/oF) 2.35 2.27 2.43

25 (> 5ooF) 2.56 2.48 2.65
30 50°/oF) 2.25 2.12 2.43
25 (L 5oo/F) 2.44 2.27 2.65

100 1.42 1.39 1.42
65 1.59 1.56 1.64

PLOS 60 1.75 1.73 1.76PLUOOS 45 1.82 1.80 1.84

TOOS 30 2.13 2.07 2.21
MOOS 30 (>50oF) 2.90 2.73 2.90

FHOOS 25 (> 5oo/oF) 3.24 3.07 3.26

30 (L 50%F) 2.54 2.34 2.69
25 50oF) 2.87 2.60 3.06

Add 0.02 to the above MCPRp limits for SLO.
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Table 5: MCPRp Limits for BOC to CD Exposures - NSS Scram Times
(Applicable up to Core Average Exposure of 35,128 MWd l MTU)

All Values Include FFTR/FHOOS and Bound Heaters In-Service

MCPRp Limit

EOOS Power A10 GE13 GE14
Option (% Rawd)

100 1.37 1.32 1.36
60 1.56 1.55 1.62
45 1.75 1.72 1.81

In- 30 2.09 2.03 2.19
Serice 30 (>5oo/oF 2.35 2.27 2.43

25 (>5oF) 2.56 2.48 2.65
30 (_s5oF) 2.25 2.12 2.43
25 (_5o/SF) 2.44 2.27 2.65

100 1.37 1.35 1.37
60 1.56 1.55 1.62
45 1.75 1.72 1.81

IPTOOS 30 2.09 2.03 2.19
30 (> 5Oo/o1 2.35 2.27 2.43
25 (> 5o/oF) 2.56 2.48 2.65
30 Lsoo/J) 2.25 2.12 2.43
25 (S50ooF 2.44 2.27 2.65

100 1.41 1.35 1.40
60 1.60 1.57 1.64
45 1.77 1.74 1.82

TBOS 30 2.11 2.06 2.20
lBVOOS 30 (> 5ooo) 2.90 2.73 2.90

25 (> 5o%) 3.24 3.07 3.26
30 (i5oP) 2.54 2.34 2.69
25 (5 so/F) 2.87 2.60 3.06

100 1.41 1.38 1.40
60 1.60 1.57 1.64
45 1.77 1.74 1.82

IPTOOS 30 2.11 2.06 2.20
TBVOOS 30 (> 5oF) 2.90 2.73 2.90

25 (> 50%/o) 3.24 3.07 3.26
30 (s5o%) 2.54 2.34 2.69
25 (s5oo) 2.87 2.60 3.06

Add 0.02 to the above MCPRp limits for SLO.
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Table S (Continued): MCPRp Limits for BOC to Ci ltxposures - NSS Scram Times
(Applicable up to Core Average Exposure of 35,128 MVd / MTU)

All Values Include FETRIFHOOS and Bound Heaters In-Service

MCPRp Limit

EOOS Power A10 GE13 GE14
Option (/. Rated)

100 1.37 1.32 1.36
65 1.54 1.52 1.59
60 1.74 1.72 1.74

PLUMS 45 1.81 1.79 1.82
30 2.09 2.03 2.19

30 (> 50ooF) 2.35 2.27 2.43
25 (> soo/F) 2.56 -2.48 2.65
30 ( 5/oF) 2.25 2.12 2.43
25 (_ 50%F) 2.44 2.27 2.65

100 1.38 1.36 1.38
65 1.54 1.52 1.59
60 1.74 1.72 1.74

PLUMS 45 1.81 1.79 1.82
RPTOOS 30 2.09 2.03 2.19

30 (> 5oo/ 2.35 2.27 2.43
25 (> 5ooF) 2.56 2.48 2.65
30 (_ 5o/'oF) 2.25 2.12 2.43
25 (<50ovoF 2.44 2.27 2.65

100 1.41 1.38 1.40
65 1.58 1.54 1.61
60 1.74 1.72 1.74

PLUOOS 45 1.81 1.79 1.82
RPTOOS 30 2.11 2.06 2.20
TBVOOS 30 (> 50°/oF) 2.90 2.73 2.90

25 (> 50°/oF) 3.24 3.07 3.26
30 < 50o/cF) 2.54 2.34 2.69
25 (<5oo/oF) 2.87 2.60 3.06

Add 0.02 to the above MCPRp limits for SLO.
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Table 6: MCPRP Limits for BOC to CD Exposures - TSSS Scram Times
(Applicable up to Core Average Exposure of 35,128 MWd / MTU)

All Values Include FFTRIFHOOS and Bound Heaters In-Service

MCPRp Limit

EOOS Power A10 GE13 GE14
Option (% Rated)

100 1.38 1.33 1.37
60 1.58 1.57 1.64
45 1.76 1.73 1.83

In- 30 2.10 2.05 2.20
Service 30 (> 50%F) 2.35 2.27 2.43

25 (> 5o/oF) 2.56 2.48 2.65
30 (s 5o/F) 2.25 2.12 2.43
25 s5oo/) 2.44 2.27 2.65

100 1.39 1.37 1.39
60 1.58 1.57 1.64
45 1.76 1.73 1.83

RPOS 30 2.10 2.05 2.20
PTOOS 30 (>o) 2.35 2.27 2.43

25 (> 5o/oF) 2.56 2.48 2.65
30 (L5oooF) 2.25 2.12 2.43
25 (L 5oo/) 2.44 2.27 2.65

100 1.42 1.36 1.41
60 1.61 1.59 1.67
45 1.78 1.76 1.84
30 2.13 2.07 2.21

30 (> soo/%F) 2.90 2.73 2.90
25 (> 5oo/o0) 3.24 3.07 3.26
30 (S 50%F) 2.54 2.34 2.69
25 (Ls5oo/) 2.87 2.60 3.06

100 1.42 1.41 1.42
60 1.61 1.59 1.67
45 1.78 1.76 1.84

RPTOOS 30 2.13 2.07 2.21
TBVOOS 30 (> 50%) 2.90 2.73 2.90

25 (> 5oF 3.24 3.07 3.26
30 (L 50%F) 2.54 2.34 2.69
25 (s5oo°F) 2.87 2.60 3.06

Add 0.02 to the above MCPRp limits for SLO.
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Table 6 (Continued): MCPRP Limits for BOC to CD Exposures - TSSS Scram Times
(Applicable up to Core Average Exposure of 35,128 MWd / MTU)

All Values Include FFTR/FHOOS and Bound Heaters In-Service

MCPRp Limit

Option ower A10 GE13 GE14

100 1.39 1.34 1.37
65 1.56 1.54 1.60
60 1.76 1.74 1.76
45 1.83 1.81 1.83

PLUOOS 30 2.10 2.05 2.20
30 (> 5oF) 2.35 2.27 2.43
25 (> 5oo/oF) 2.56 2.48 2.65
30 50oF) 2.25 2.12 2.43
25 <s°o/oF) 2.44 2.27 2.65

100 1.39 1.38 1.39
65 1.56 1.54 1.60
60 1.76 1.74 1.76

PLUOOS 45 1.83 1.81 1.83
RPTOOS 30 2.10 2.05 2.20

30 (>5oF) 2.35 2.27 2.43
25 (>50ooF) 2.56 2.48 2.65
30 L0%so%) 2.25 2.12 2.43
25 (<50oo) 2.44 2.27 2.65

100 1.42 1.41 1.42
65 1.59 1.56 1.64
60 1.76 1.74 1.76

PLUOOS 45 1.83 1.81 1.84
RPTOOS 30 2.13 2.07 2.21
TBVOOS 30 (> 5sooF) 2.90 2.73 2.90

25 (> 5oF) 3.24 3.07 3.26
30 (<5o0oF) 2.54 2.34 2.69
25 L• 50%F) 2.87 2.60 3.06

Add 0.02 to the above MCPRp limits for SLO.
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Figure 1
APLHGR Limits for Bundle Type GE13-P9DTB400-13GZI
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0 10.0 20.0 30.0 40.0 50.0 60.0

Average Planar Exposure (GWDIMTU)

Most Limiting Lattice
for Each Exposure Point

Average Planar LHGR Average Planar LHGR Average Planar LHGR

Exposure Limit Exposure Limit Exposure Limit

(GWD/MTU) (kwLtt) (GWDIMTU) (kwlt (GWDIMTU) (kwlf)
0.00 1061 7.72 11.77 27.56 11.24
0.22 10.64 8.82 11.94 33.07 10.65
1.10 10.72 9.92 12.13 38.58 10.10
2.20 10.87 11.02 12.30 44.09 9.57
3.31 _1.05 13.78 12.47 49.60 9.10
4.41 11.26 16.53 12.39 55.12 8.71
5.51 11.46 19.29 12.18 60.63 8.39
6.61 11.61 22.05 11.89 64.61 8.19

These limits are for dual recirculation loop operation. Single Loop Operation (SLO) adjustments are
performed as described In Section 2. These rated power limits are applicable for all other EOOS options.
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Figure 2
APLHGR Limits for Bundle Type GE13-P9DTB414-15GZ
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0.0 10.0 20.0 30.0 40.0 50.0 60.0

Average Planar Exposure (GWD/MTU)

Most Limiting Lattice
for Each Exposure Point

Average Planar LHGR Average Planar LHGR Average Planar LHGR
Exposure Limit Exposure Limit Exposure Limit
G Jktj (GWDIMTU) (kwfft) (GWDIMTU) (kwift)

0.00 10.40 7.72 1143 27.56 11.09
0.22 10.46 8.82 11.54 33.07 10.67
1.0 1 05 9.92 116738.58 10.20
2.20 10.71 11.02 11.81 44.09 9.74
3.31 10.88 13.78 11.89 49.60 9.28
4.41 11.04 16.53 11.95 55.12 8.85
5.51 11.18 1 11.80 60.63 8.43

661 11.31 22.05 11.55 63.72 8.20

These limits are for dual recirculation loop operation. Single Loop Operation (SLO) adjustments are
performed as described In Section 2. These rated power limits are applicable for all other EOOS options.
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Figure 3
APLHGR Limits for Bundle Type GE14-PIODNAB402-15GZ

(GE14)
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0.00 10.00 20.00 30.00 40.00

Average Planar Exposure (GWD/MTU)

50.00 60.00

Most Umiting Lattice
for Each Exposure Point

Average Planar LHGR Average Planar LHGR Average Planar LHGR
Exposure Limit EXposure Limit Exposure Limit

(GWDjMTU) lM (GWDIMTU) ( GWDIMTU) (kwlft
0.00 9.57 8.82 10.80 22.05 10.88
0.22 9.61 9.92 10.88 27.56 10.50
1.10 9.68 11.0 10.96 33.07 10.10
2.20 9.82 12.13 11.04 38.58 9.66
3.31 9.99 1323 11.05 44.09
4.41 10.18 14.33 11.04 49.60 8.59
5.51 10.38 15.43 11.04 55.12 _.03

661 10.58 16.53 11.04 60.63 6.3
7.72 10.72 18.74 11.02 63.75 4.92

These limits are for dual recirculation loop operation. Single Loop Operation (SLO) adjustments are
performed as described In Section 2. These rated power limits are applicable for all other EOOS options.
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Figure 4
APLHGR Limits for Bundle Type GE14-PIODNAB401-14GZ
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Average Planar Exposure (GWDIMTU)

Most ULmiting Lattice
for Each Exposure Point

Average Planar LHGR Average Planar LHGR Average Planar LHGR
Exposure Limit E posuri Limit Exposure Limit

(GWDIMTU) TU) (kIffM) (GWDIMTU) (kw~t
0.00 9.63 7i 8.82 10.67 22.05 10.87
0.22 9.67 9.92 10.75 27.56 10.50
1.10 9.73 11.02 10.84 33.07 10.10
2.20 9.86 12.13 10.94 38.58 9.64
3.31 10.01 13.23 10.96 44.09 9.11
4.41 10.18 14310.96 49.60 8.574.41,,,,,,,,,,,,,,, , ,1,p,8,, ..................,,,1,,t,3. ......... 1 , , ,0,,........,, , ......................... ......... , , 49 ....... ..... .6 Q .........5
5.51 10.37 15.43 10.98 55.12 8.03
6.61 10.50 16.53 10.99 60.63 6.30
7.72 10.58 18.74 10.99 63.63 4.93

These limits are for dual recirculation loop operation. Single Loop Operation (SLO) adjustments are
performed as described in Section 2. These rated power limits are applicable for all other EOOS options.
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Figure 5
APLHGR Limits for A10-3813B-13GV80, A10-4077B-15GV80,

and A10-4088B-15GV80
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:Exposure Limit
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15.00 12.50
67.00 7.30

These limits are for dual recirculation loop operation. Single Loop Operation (SLO) adjustments are
performed as described In Section 2. These rated power limits are applicable for all other EOOS options.
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Figure 6
APLHGR Limits for A10-1623B-5GV80
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These limits are for dual recirculation loop operation. Single Loop Operation (SLO) adjustments are
performed as described In Section 2. These rated power limits are applicable for all other EOOS options.
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Figure 7A
GE13 Power Dependent MAPLHGR Multiplier - MAPFAC(P)

Power Load Unbalance In-Service (PLUIS)
NSSIrSSS Insertion Times - All Exposures

rl
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Power (% Rated)

Turbine Bypass In-Service
-. i

Core Power MA
1% rated) PFCP

100 1
30 0.53

Core Flow > 50%h rated

CoreFl . 0.39%a
25 1 0.37

Core Flow 5 50%'rated .

30 7 0.44
25 1 0.43

Turbine Bypass Out-Of-Service

I % at/e d) | MAPFAC(P)

: _100 1 0.98
30 1 0.53

Core Flow > 50% rated
30 1 0.33
25 1 0.31

Core Flow;5 50%/1 rated

I

30 1 0.36
25 1 0.35

MAPFAC(P) for GE13 Is not dependent upon any Equipment Out-Of-Service except
Turbine Bypass and Power Load Unbalance.
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Figure 7B
GE13 Power Dependent MAPLHGR Multiplier - MAPFAC(P)

Power Load Unbalance Out-Of-Service (PLUOOS)

NSS/TSSS Insertion Times - All Exposures
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100 1
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65 0.73
30 0.53

Core Flow > 50% rated

25 i 0.37
Core Flow 5 50% rated

30 1 0.44
25 1 0.43

Core Power MAPFAC(P)
(0/ rated) - _ _ _ _ _

100 0.98
65 0.76
65 0.73
30 0.53

Core Flow > 50% rated I
30 1 0.33
2 . 0.31

Core Flow : 50% rated
30 0.36
-25 - 0.35

MAPFAC(P) for GE13 Is not dependent upon any Equipment Out-Of-Service except
Turbine Bypass and Power Load Unbalance.
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Figure 8
GE14 Power Dependent MAPLHGR Multiplier - MAPFAC(P)

NSSITSSS Insertion Times -All Exposures
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Core Flow 560% rated
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Core Power MAPFAC(P)

100 - 1
30 0.57

Core Flow > 50% rated
30 i 0.40

25 1 0.37
Core Flow;5 50% rated

235° - 041

MAPFAC(P) for GE14 Is not dependent upon any Equipment Out-Of-Service except
Turbine Bypass.
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Figure 9
Flow Dependent MAPLHGR Factor - MAPFAC(F)

(GE13 / GE14)
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Max Core Flow 102.5%h Rated

Core Flow MAPFAC(F)
(% rated)

30 0.592
74.8 1.000
102.5 1.000

Max Core Flow 107% Rated

Core Flow MAPFAC(F)

(% rated)

30 1 0.577
78.4 1.000
107 1.000

These values bound all Equipment In-Service and Out-Of-Service options.

The 102.5% maximum flow line is used for operation up to 100% rated flow.
The 107% maximum flow line is used for operation up to 105% rated flow (ICF).
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Figure 10
LHGR Limits for all ATRIUM-10 Fuel
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These rated power limits bound all Equipment In-Service and Out-Of-Service options.
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Figure 1 1
A10 Power Dependent LHGR Multiplier - LHGRFAC(P)

NSS/TSSS Insertion Times - All Exposures
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Power (% Rated)
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Core Power LHGRFAC(P)
1% rated) __ _ _ _ _

100 1 1.00
30 0.70

Core Flow > 50% rated
30 1 0.59

- 25 1 0.55

Core Flow:S 50°h rated

30 1 0.63
25 1 0.60

-

Core Power
MIY rated) ' LHGRFAC(P)

100 J 1.00
i_ 30 1 0.69

Core Flow > 50% rated
e 30 r0.49

25 0.44
Core Flow c 50%/ rated

30 1 0.58
25 1 0.52

LHGRFAC(P) Is not dependent upon any Equipment Out-Of-Service except Turbine Bypass.
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Figure 12
Flow Dependent LHGR Multiplier - LHGRFAC(F)

(AI0 Fuel)

it

g!

30 40 50 60 70 80 90 100

Core Flow (% Rated)

Max Core Flow 102.5h/ Rated

Core Flow LHGRFAC(F)
(% rated)

30 0.905
45.3 1.000
102.5 1.000

Max Core Flow 107% Rated

Core Flow LHGRFAC(F)

(%1 rated)

30 0.865
52.1 1.000
107 1.000

These values bound all Equipment In-Service and Out-Of-Service options.

The 102.5% maximum flow line is used for operation up to 100% rated flow.
The 107% maximum flow line is used for operation up to 105% rated flow (ICF).
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Figure 13
Flow Dependent MCPR Limit - MCPR(F)
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30 40 50 60 70

Core Flow (% Rated)

80 90 100

Max Core Flow 102.5% Rated

Core Flow MCPR(F)
(% rated)

30 1.73
90 1.21

102.5 1.21

Max Core Flow 107% Rated

Core Flow MCPR(F)
(%/ rated)

30 1.77
94 1.21
107 1.21

These values bound all Equipment In-Service and Out-Of-Service options.

The 102.5% maximum flow line is used for operation up to 100% rated flow.
The 107% maximum flow line is used for operation up to 105% rated flow (ICF).

Browns Ferry Nuclear Plant Unit 3 Cycle 12
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Figure 14
Flow Dependent MCPR Limit - MCPR(F)

(GE14 Fuel)
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30 40 50 60 70 80 90 100

Core Flow (% Rated)

Max Core Flow 102.6% Rated

Core Flow MCPR(F)
(% rated)

30 1.63

88 1.21
102.5 1.21

Max Core Flow 107% Rated

Core Flow MCPR(F)
(%/e rated)

30 1.65
92 1.21
107 1.21

These values bound all Equipment In-Service and Out-Of-Service options.

The 102.5%0 maximum flow line is used for operation up to 100% rated flow.
The 107% maximum flow line is used for operation up to 105% rated flow (ICF).

Browns Ferry Nuclear Plant Unit 3 Cycle 12
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Figure 15
Flow Dependent MCPR Limit - MCPR(F)

(Al 0 Fuel) .
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30 40 50 60 70

Core Flow (% Rated)

80 90 100

Max Core Flow 102.5% Rated

Core Flow MCPR(F)
(% rated)

30 1.64
88 1.21

102.5 1.21

Max Core Flow 107% Rated

Core Flow MCPR(F)
(% rated)

30 1.70
92 1.21
107 1.21

These values bound all Equipment In-Service and Out-Of-Service options.

The 102.5% maximum flow line is used for operation up to 100% rated flow.
The 107% maximum flow line is used for operation up to 105% rated flow (ICF).

Browns Ferry Nuclear Plant Unit 3 Cycle 12


