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Important Notice Regarding Contents of This Report

Please Read Carefully

This report was prepared by Global Nuclear Fuel - Americas, LLC (GNF-A) solely for use by Tennessee
Valley Authority ("Recipient") in support of the operating license for Browns Ferry 1 (the "Nuclear
Plant"). The information contained in this report (the "Information") is believed by GNF-A to be an
accurate and true representation of the facts known by, obtained by or provided to GNF-A at the time this
report was prepared.

The only undertakings of GNF-A respecting the Information are contained in the contract between
Recipient and GNF-A for nuclear fuel and related services for the Nuclear Plant (the "Fuel Contract") and
nothing contained in this document shall be construed as amending or modifying the Fuel Contract. The
use of the Information for any purpose other than that for which it was intended under the Fuel Contract,
is not authorized by GNF-A. In the event of any such unauthorized use, GNF-A neither (a) makes any
representation or warranty (either expressed or implied) as to the completeness, accuracy or usefulness of
the Information or that such unauthorized use may not infringe privately owned rights, nor (b) assumes
any responsibility for liability or damage of any kind which may result from such use of such
information.
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The basis for this report is General Electric Standard Application for Reactor Fuel, NEDE-240 11-P-A-
15, September 2005; and the U.S. Supplement, NEDE-2401 1-P-A-15-US, September 2005.

1. Plant-unique Items

Appendix A: Analysis Conditions
Appendix B: Decrease in Core Coolant Temperature Events
Appendix C: Expanded Operating Domain Analyses
Appendix D: Thermal Mechanical Compliance
Appendix E: Variable Frequency Drives (VFD) Application
Appendix F: List of Acronyms

2. Reload Fuel Bundles 1

Cycle Number
Fuel Type Loaded

Irradiated:

GE 13-P9DTB391-13GZ-100T- 146-T6-3964 (GE13) 13 56

GE 14-P 1ODNAB200-3GZ- 10OT- 150-T6-2609 (GE14C) 13 36

New:

GE 14-P 1ODNAB377-17GZ- 10OT- 150-T6-2897 (GE14C) 7 32

GE 13-P9DTB 163-NOG- 100T- 146-T6-2888 (GE 13) 7 52

GE14-P 1ODNAB402-19GZ- 1OOT- 150-T6-2896 (GE14C) 7 24

GE14-Pl ODNAB368-15GZ- 1OOT- 150-T6-2895 (GE 14C) 7 72

GE14-P10DNAB419-16GZ- lOOT- 150-T6-2894 (GE14C) 7 32

GE 14-P 1ODNAB 147-NOG- 100T- 150-T6-2893 (GE14C) 7 20

GE14-P 1ODNAB350-16GZ- 10OT- 150-T6-2892 (GE14C) 7 32

GE 14-P 1ODNAB402-16GZ- 1OOT- 150-T6-2891 (GE14C) 7 32

GE 14-P 1 0DNAB377-16GZ- lOOT- 150-T6-2890 (GE 14C) 7 96

GE 14-P 1ODNAB 157-NOG- lOOT- 150-T6-2889 (GE 14C) 7 224

GE 13-P9DTB 156-NOG- lOOT- 146-T6-2887 (GE 13) 7 56

Total: 764

'The irradiated bundles were discharged from Browns Ferry 2 Cycle 13.
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3. Reference Core Loading Pattern 2 3

Core Average Cycle Exposure
Exposure

0 MWd/MT 0 MWd/MT
Nominal previous end-of-cycle exposure: (0 MWd/ST) (0 MWd/ST)

Minimum previous end-of-cycle exposure (for cold 0 MWd/MT 0 MWd/MT
shutdown considerations): (0 MWd/ST) (0 MWd/ST)

3960 MWd/MT 0 MWd/MT
Assumed reload beginning-of-cycle exposure: (3593 MWd/ST) (0 MWd/ST)

Assumed reload end-of-cycle exposure (rated 20054 MWd/MT 16094 MWd/MT
conditions): (18193 MWd/ST) (14600 MWd/ST)

Reference core loading pattern: Figure 1

4. Calculated Core Effective Multiplication and Control System Worth - No Voids, 20'C

Beginning of Cycle, keffective

Uncontrolled 1.104

Fully controlled 0.945

Strongest control rod out 0.981

R, Maximum increase in strongest rod out reactivity during the cycle (Ak) 0.004

C 14330 MWd/MT
Cycle exposure at which R occurs (13000 MWd/ST)

5. Standby Liquid Control System Shutdown Capability

Boron (ppm) Shutdown Margin (Ak)
(at 21(C) (at 1601C, Xenon Free)

Analytical Requirement Achieved

660 >0.014 0.056

5

2 The nominal previous end-of-cycle exposure is zero because Browns Ferry 1 Cycle 7 is the first cycle of operation

after a long shutdown period and no fuel from the previous cycle is retained in the present cycle.
3 The 92 irradiated bundles placed on the core periphery are bundles discharged from Browns Ferry 2 End of Cycle
13 (EOC13).
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6. Reload Unique GETAB Anticipated Operational Occurrences (AOO) Analysis
Initial Condition Parameters 4

Operating domain: ICF (HBB)

Exposure range : BOC to MOC (Application Condition: 1, 2, 3, 4, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power FlowDesign___ _(MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.51 1.36 1.040 6.668 113.2 1.37

GE13 1.45 1.50 1.36 1.020 6.598 106.1 1.32

Operating domain: ICF (HBB)
Exposure range : MOC to EOC (Application Condition: 1, 2, 3, 4, 5, 6 )

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design___ _ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.51 1.40 1.040 6.651 113.8 1.35

GE13 1.45 1.49 1.40 1.020 6.557 106.8 1.31

Operating domain: MELLLA (HBB)
Exposure range : BOC to MOC (Application Condition: 1, 2, 3, 4, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design__ ___ (MIt) (1000 lb/hr) MCPR
GE14C 1.45 1.41 1.31 1.040 6.197 87.3 1.37

GE13 1.45 1.41 1.31 1.020 6.192 81.5 1.31

" Exposure range designation is defined in Table 7-1. Application condition number is defined in Section 11.
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Operating domain: MELLLA (HBB)
Exposure range : MOC to EOC (Application Condition: 1, 2, 3, 4, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design___ _(MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.41 1.33 1.040 6.196 87.6 1.35

GE13 1.45 1.40 1.33 1.020 6.144 82.0 1.31

Operating domain: ICF (UB)
Exposure range : MOC to EOC (Application Condition: 1, 2, 3, 4, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design___ _(MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.64 1.26 1.040 7.250 107.2 1.33

GE13 1.45 1.63 1.26 1.020 7.169 100.8 1.27

Operating domain: MELLLA (UB)
Exposure range : MOC to EOC (Application Condition: 1,2,3,4,5,6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design___ _(MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.55 1.47 1.040 6.809 81.7 1.30

GE13 1.45 1.53 1.47 1.020 6.751 76.9 1.25

Operating domain: ICF & FWTR (HBB)
Exposure range : BOC to MOC (Application Condition: 1, 2, 3, 4, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design___ _(MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.55 1.36 1.040 6.809 112.4 1.37

GE13 1.45 1.52 1.36 1.020 6.704 105.5 1.32
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Operating domain: ICF & FWTR (HBB)

Exposure range : MOC to EOC (Application Condition: 1, 2, 3, 4, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design__ ___ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.54 1.39 1.040 6.776 113.3 1.35

GE13 1.45 1.51 1.39 1.020 6.636 106.5 1.31

Operating domain: MELLLA & FWTR (HBB)
Exposure range : BOC to MOC (Application Condition: 1, 2, 3, 4, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design__ ___ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.43 1.30 1.040 6.305 86.7 1.37

GE13 1.45 1.43 1.30 1.020 6.278 81.0 1.31

Operating domain: MELLLA & FWTR (HBB)
Exposure range : MOC to EOC (Application Condition: 1, 2, 3, 4, 5, 6 )

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design__ ___ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.43 1.32 1.040 6.290 87.2 1.36

GE13 1.45 1.42 1.32 1.020 6.247 81.5 1.31

Operating domain: ICF & FWTR (UB)
Exposure range : MOC to EOC (Application Condition: 1, 2, 3, 4, 5, 6 )

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design_(MWt) (1000 lb/hr) MCPR

GE14C 1.45 1.66 1.28 1.040 7.299 106.8 1.33

GE13 1.45 1.63 1.28 1.020 7.176 100.7 1.28
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Operating domain: MELLLA & FWTR (UB)
Exposure range : MOC to EOC (Application Condition: 1, 2, 3, 4, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design_ _ _ _ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.56 1.44 1.040 6.852 81.4 1.31

GEl3 1.45 1.55 1.44 1.020 6.808 76.5 1.25

Operating domain: ICF with RPTOOS (HBB)

Exposure range : BOC to MOC (Application Condition: 2, 4, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design___ _(MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.50 1.36 1.040 6.596 113.6 1.38

GE13 1.45 1.47 1.36 1.020 6.468 106.9 1.35

Operating domain: ICF with RPTOOS (HBB)

Exposure range : MOC to EOC (Application Condition: 2, 4, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design_ _ _ _ (MIt) (1000 lb/hr) MCPR
GE14C 1.45 1.49 1.40 1.040 6.572 114.3 1.37

GE13 1.45 1.45 1.40 1.020 6.412 107.7 1.34

Operating domain: MELLLA with RPTOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 2, 4, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design_ _ _ _ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.41 1.31 1.040 6.190 87.3 1.37

GE13 1.45 1.41 1.31 1.020 6.201 81.5 1.31
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Operating domain: MIELLLA with RPTOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 2, 4, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design__ ___ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.40 1.33 1.040 6.172 87.7 1.36

GE13 1.45 1.39 1.33 1.020 6.130 82.1 1.31

Operating domain: ICF with RPTOOS (UB)
Exposure range : MOC to EOC (Application Condition: 2, 4, 5, 6 )

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design__ ___ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.62 1.26 1.040 7.137 107.9 1.35

GE13 1.45 1.60 1.26 1.020 7.057 101.4 1.29

Operating domain: MELLLA with RPTOOS (UB)
Exposure range : MOC to EOC (Application Condition: 2, 4, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design (MWt) (1000 lb/hr) MCPR

GE14C 1.45 1.53 1.47 1.040 6.754 82.0 1.31

GE13 1.45 1.52 1.47 1.020 6.709 77.1 1.26

Operating domain: ICF & FWTR with RPTOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 2, 4, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design___ _(MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.52 1.36 1.040 6.712 112.9 1.39

GE13 1.45 1.49 1.36 1.020 6.569 106.3 1.35
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Operating domain: ICF & FWTR with RPTOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 2, 4, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design_ _ _ _ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.52 1.39 1.040 6.697 113.8 1.37

GE13 1.45 1.48 1.39 1.020 6.506 107.4 1.34

Operating domain: MELLLA & FWTR with RPTOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 2, 4, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design___ _(MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.43 1.30 1.040 6.293 86.7 1.37

GE13 1.45 1.43 1.30 1.020 6.276 81.0 1.31

Operating domain: MELLLA & FWTR with RPTOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 2, 4, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design_ _ _ _ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.43 1.32 1.040 6.277 87.2 1.36

GE13 1.45 1.42 1.32 1.020 6.235 81.6 1.31

Operating domain: ICF & FWTR with RPTOOS (UB)

Exposure range : MOC to EOC (Application Condition: 2, 4, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design___ _(MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.63 1.28 1.040 7.164 107.7 1.36

GE13 1.45 1.60 1.28 1.020 7.060 101.4 1.31
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Operating domain: MELLLA & FWTR with RPTOOS (UB)
Exposure range : MOC to EOC (Application Condition: 2, 4, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design__ ___ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.55 1.44 1.040 6.785 81.8 1.32

GE13 1.45 1.54 1.44 1.020 6.766 76.7 1.26

Operating domain: ICF with TBVOOS (HBB)

Exposure range : BOC to MOC (Application Condition: 3, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design_ __ __ (MIt) (1000 lb/hr) MCPR
GE14C 1.45 1.47 1.36 1.040 6.482 114.3 1.41

GE13 1.45 1.46 1.36 1.020 6.419 107.2 1.36

Operating domain: ICF with TBVOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 3, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design__ ___ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.46 1.40 1.040 6.452 115.0 1.40

GE13 1.45 1.44 1.40 1.020 6.365 108.0 1.35

Operating domain: MELLLA with TBVOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 3, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design_ _ __ (MIt) (1000 lb/hr) MCPR
GE14C 1.45 1.36 1.31 1.040 5.984 88.4 1.42

GE13 1.45 1.36 1.31 1.020 5.990 82.6 1.36
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Operating domain: MELLLA with TBVOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 3, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Local Radial Axial R-Factor Power FlowDesign (MINt) (1000 lb/hr) MCPR

GE14C 1.45 1.36 1.33 1.040 5.973 88.8 1.41

GE13 1.45 1.36 1.33 1.020 6.001 82.8 1.35

Operating domain: ICF with TBVOOS (UB)

Exposure range : MOC to EOC (Application Condition: 3, 5, 6 )

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design___ _(MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.58 1.26 1.040 6.976 108.8 1.39

GE13 1.45 1.58 1.26 1.020 6.974 102.0 1.31

Operating domain: MELLLA with TBVOOS (UB)

Exposure range : MOC to EOC (Application Condition: 3, 5, 6 )

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design_____(MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.49 1.47 1.040 6.563 83.0 1.36

GE13 1.45 1.50 1.47 1.020 6.599 77.7 1.28

Operating domain: ICF & FWTR with TBVOOS (HBB)

Exposure range : BOC to MOC (Application Condition: 3, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design_____(MWt) (1000 lb/hr) MCPR

GE14C 1.45 1.50 1.36 1.040 6.598 113.6 1.42

GE13 1.45 1.48 1.36 1.020 6.530 106.6 1.36
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Operating domain: ICF & FWTR with TBVOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 3, 5, 6 )

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design___ _(MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.49 1.39 1.040 6.571 114.5 1.40

GE13 1.45 1.47 1.39 1.020 6.467 107.6 1.35

Operating domain: MELLLA & FWTR with TBVOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 3, 5, 6 )

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design__ ___ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.38 1.30 1.040 6.068 88.0 1.43

GE13 1.45 1.39 1.30 1.020 6.107 82.0 1.36

Operating domain: MELLLA & FWTR with TBVOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 3, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design__ ___ (MIt) (1000 lb/hr) MCPR
GE14C 1.45 1.38 1.32 1.040 6.058 88.5 1.42

GE13 1.45 1.38 1.32 1.020 6.056 82.6 1.36

Operating domain: ICF & FWTR with TBVOOS (UB)
Exposure range : MOC to EOC (Application Condition: 3, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

(MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.60 1.28 1.040 7.042 108.4 1.39

GE13 1.45 1.59 1.28 1.020 6.997 101.8 1.32
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Operating domain: MELLLA & FWTR with TBVOOS (UB)
Exposure range : MOC to EOC (Application Condition: 3, 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design___ _ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.50 1.44 1.040 6.606 82.8 1.37

GE13 1.45 1.51 1.44 1.020 6.644 77.4 1.29

Operating domain: ICF with PLUOOS & RPTOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 4, 6

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design __ _ _ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.51 1.36 1.040 6.645 113.3 1.37

GE13 1.45 1.49 1.36 1.020 6.579 106.2 1.32

Operating domain: ICF with PLUOOS & RPTOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 4, 6

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design___ _ (MIt) (1000 lb/hr) MCPR
GE14C 1.45 1.49 1.40 1.040 6.569 114.3 1.37

GE13 1.45 1.48 1.40 1.020 6.507 107.1 1.32

Operating domain: MELLLA with PLUOOS & RPTOOS (HBB)

Exposure range : BOC to MOC (Application Condition: 4, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design (MWt) (1000 lb/hr) MCPR

GE14C 1.45 1.39 1.31 1.040 6.143 87.6 1.38

GE13 1.45 1.40 1.31 1.020 6.167 81.6 1.31
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Operating domain: MEELLLA with PLUOOS & RPTOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 4, 6 )

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design__ ___ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.39 1.33 1.040 6.127 87.9 1.37

GE13 1.45 1.39 1.33 1.020 6.143 82.0 1.31

Operating domain: ICF with PLUOOS & RPTOOS (UB)
Exposure range_: MOC to EOC (Application Condition: 4, 6 )

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design__ ___ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.61 1.26 1.040 7.101 108.1 1.36

GE13 1.45 1.61 1.26 1.020 7.092 101.2 1.28

Operating domain: MELLLA with PLUOOS & RPTOOS (UB)
Exposure range : MOC to EOC (Application Condition: 4, 6 )

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design (MWt) (1000 lb/hr) MCPR

GE14C 1.45 1.53 1.47 1.040 6.722 82.2 1.32

GE13 1.45 1.53 1.47 1.020 6.751 76.9 1.25

Operating domain: ICF & FWTR with PLUOOS & RPTOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 4, 6 )

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design_ (MWt) (1000 lb/hr) MCPR

GE14C 1.45 1.55 1.36 1.040 6.833 112.2 1.36

GE13 1.45 1.53 1.36 1.020 6.752 105.2 1.30
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Operating domain: ICF & FWTR with PLUOOS & RPTOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 4, 6 )

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design__ ___ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.52 1.39 1.040 6.709 113.7 1.36

GE13 1.45 1.52 1.39 1.020 6.690 106.2 1.30

Operating domain: MELLLA & FWTR with PLUOOS & RPTOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 4, 6 )

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design__ ___ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.44 1.30 1.040 6.310 86.6 1.37

GE13 1.45 1.44 1.30 1.020 6.318 80.8 1.30

Operating domain: MELLLA & FWTR with PLUOOS & RPTOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 4, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design__ ___ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.43 1.32 1.040 6.282 87.2 1.36

GE13 1.45 1.43 1.32 1.020 6.266 81.4 1.30

Operating domain: ICF & FWTR with PLUOOS & RPTOOS (UB)
Exposure range : MOC to EOC (Application Condition: 4, 6 )

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design__ ___ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.64 1.28 1.040 7.225 107.3 1.35

GE13 1.45 1.63 1.28 1.020 7.178 100.7 1.28
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Operating domain: MELLLA & FWTR with PLUOOS & RPTOOS (UB)
Exposure range : MOC to EOC (Application Condition: 4, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design_____ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.54 1.44 1.040 6.760 81.9 1.33

GEl3 1.45 1.54 1.44 1.020 6.785 76.6 1.25

Operating domain: ICF with TBVOOS & RPTOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design____ _ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.44 1.36 1.040 6.369 115.0 1.44

GE13 1.45 1.43 1.36 1.020 6.291 108.0 1.39

Operating domain: ICF with TBVOOS & RPTOOS (HBB)

Exposure range : MOC to EOC (Application Condition: 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design_ (MWt) (1000 lb/hr) MCPR

GE14C 1.45 1.43 1.40 1.040 6.319 115.8 1.43

GE13 1.45 1.41 1.40 1.020 6.241 108.8 1.38

Operating domain: MELLLA with TBVOOS & RPTOOS (HBB)

Exposure range : BOC to MOC (Application Condition: 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design___ _(MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.35 1.31 1.040 5.933 88.7 1.44

GE13 1.45 1.36 1.31 1.020 5.989 82.6 1.36
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Operating domain: MIELLLA with TBVOOS & RPTOOS (HBB)

Exposure range : MOC to EOC (Application Condition: 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design_____(MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.35 1.33 1.040 5.946 88.9 1.42

GEl3 1.45 1.35 1.33 1.020 5.950 83.1 1.36

Operating domain: ICF with TBVOOS & RPTOOS (UB)

Exposure range : MOC to EOC (Application Condition: 5, 6 )

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow
Design___ _ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.56 1.26 1.040 6.866 109.5 1.42

GE13 1.45 1.56 1.26 1.020 6.862 102.7 1.33

Operating domain: MELLLA with TBVOOS & RPTOOS (UB)

Exposure range : MOC to EOC (Application Condition: 5, 6 )

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design__ ___ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.48 1.47 1.040 6.509 83.3 1.37

GE13 1.45 1.48 1.47 1.020 6.525 78.1 1.30

Operating domain: ICF & FWTR with TBVOOS & RPTOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 5, 6 )

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design_____ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.48 1.36 1.040 6.516 114.1 1.44

GE13 1.45 1.45 1.36 1.020 6.403 107.4 1.39
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Operating domain: ICF & FWTR with TBVOOS & RPTOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design_ __ _ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.46 1.39 1.040 6.436 115.3 1.43

GE13 1.45 1.44 1.39 1.020 6.335 108.4 1.38

Operating domain: MELLLA & FWTR with TBVOOS & RPTOOS (HBB)

Exposure range : BOC to MOC (Application Condition: 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design__ ___ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.38 1.30 1.040 6.050 88.1 1.44

GE13 1.45 1.38 1.30 1.020 6.071 82.2 1.37

Operating domain: MELLLA & FWTR with TBVOOS & RPTOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design_____ (MIt) (1000 lb/hr) MCPR
GE14C 1.45 1.37 1.32 1.040 6.025 88.6 1.43

GE13 1.45 1.37 1.32 1.020 6.038 82.7 1.36

Operating domain: ICF & FWTR with TBVOOS & RPTOOS (UB)
Exposure range : MOC to EOC (Application Condition: 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design_____ (MIt) (1000 lb/hr) MCPR
GE14C 1.45 1.57 1.28 1.040 6.915 109.2 1.42

GE13 1.45 1.56 1.28 1.020 6.877 102.6 1.35
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Operating domain: MELLLA & FWTR with TBVOOS & RPTOOS (UB)
Exposure range : MOC to EOC (Application Condition: 5, 6)

Peaking Factors

Fuel Bundle Bundle Initial
Design Local Radial Axial R-Factor Power Flow

Design_____ (MWt) (1000 lb/hr) MCPR
GE14C 1.45 1.49 1.44 1.040 6.540 83.2 1.38

GE13 1.45 1.49 1.44 1.020 6.559 77.9 1.31

7. Selected Margin Improvement Options 5

Recirculation pump trip:

Rod withdrawal limiter:

Thermal power monitor:

Improved scram time:

Measured scram time:

Exposure dependent limits:

Exposure points analyzed:

Yes

No

Yes

Yes
(ODYN Option B)

No

Yes

2

Table 7-1 Cycle Exposure Range Designation

Name Exposure Range 6

BOC to MOC BOC7 to EOR7-1323 MWd/MT (1200 MWd/ST)

MOC to EOC EOR7-1323 MWd/MT (1200 MWd/ST) to EOC7

BOC to EOC BOC7 to EOC7

' Refer to the GESTAR basis document identified at the beginning of this report for the margin improvement
options currently supported therein.
6 End of Rated (EOR) is defined as the cycle exposure corresponding to all rods out, 100% power/100% flow, and
normal feedwater temperature. For plants without mid-cycle OLMCPR points, EOR is not applicable.
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8. Operating Flexibility Options 7

The following information presents the operational domains and flexibility options which are supported
by the reload licensing analysis.

Extended Operating Domain (EOD): Yes

EOD type: Maximum Extended Load Line Limit (MELLLA)

Minimum core flow at rated power: 81.0 %

Increased Core Flow: Yes

Flow point analyzed throughout cycle: 105.0 %

Feedwater Temperature Reduction: Yes

Feedwater temperature reduction during cycle: 54.70F

Final feedwater temperature reduction: 54.7 0F

ARTS Program: Yes

Single Loop Operation: Yes

Equipment Out of Service:

Safety/relief valves Out of Service: Yes
(credit taken for 12 valves)

RPT OOS Yes

TBV OOS Yes

PLU OOS (including RPT OOS) Yes

Combined RPT OOS and TBV OOS Yes

Combined RPT OOS, PLU OOS, and TBV POOS Yes

9. Core-wide AOO Analysis Results 8

Methods used: GEMINI, GEXL-PLUS

7 Refer to the GESTAR basis document identified at the beginning of this report for the operating flexibility options
currently supported therein.
8 Exposure range designation is defined in Table 7-1. Application condition number is defined in Section 11.
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Operating domain: ICF (HBB)

Exposure range : BOC to MOC (Application Condition: 1, 2, 3, 4, 5, 6)

Uncorrected ACPR

Event Flux Q/A
(%rated) (%rated) GE14C GEl3 Fig.

FW Controller Failure 526 134 0.28 0.23 2

Load Rejection w/o Bypass 526 127 0.26 0.20 3

Inadvertent HPCI/L8 451 133 0.27 0.23 4

Operating domain: ICF (HBB)

Exposure range : MOC to EOC (Application Condition: 1, 2, 3, 4, 5, 6)

Uncorrected ACPR

Event Flux Q/A
(%rated) (%rated) GE14C GEl3 Fig.

FW Controller Failure 485 132 0.26 0.22 5

Load Rejection w/o Bypass 489 125 0.24 0.20 6

Inadvertent HPCI /L8 404 131 0.25 0.21 7

Operating domain: MELLLA (HBB)
Exposure range : BOC to MOC (Application Condition: 1, 2, 3, 4, 5, 6)

Uncorrected ACPR
Event Flux Q/A

(%rated) (%rated) GE14C GE13 Fig.

FW Controller Failure 437 129 0.28 0.22 8

Load Rejection w/o Bypass 418 123 0.27 0.21 9

Inadvertent HPCI/L8 380 129 0.28 0.23 10

Operating domain: MELLLA (HBB)

Exposure range : MOC to EOC (Application Condition: 1, 2, 3, 4, 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C G
Event______________(%rated) (%rated) GE14C GEl3 Fig.

FW Controller Failure 408 128 0.27 0.21 11

Load Rejection w/o Bypass 392 122 0.26 0.21 12

Inadvertent HPCI/L8 359 128 0.27 0.22 13
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Operating domain: ICF (UB)

Exposure range : MOC to EOC (Application Condition: 1, 2, 3, 4, 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE13 Fig.
(%rated) (%rated)

FW Controller Failure 289 122 0.24 0.17 14

Load Rejection w/o Bypass 303 116 0.23 0.15 15

Inadvertent HPCI /L8 254 122 0.24 0.18 16

Operating domain: MELLLA (UB)

Exposure range : MOC to EOC (Application Condition: 1, 2, 3, 4, 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE13 Fig.
(%rated) (%rated)

FW Controller Failure 211 114 0.20 0.14 17

Load Rejection w/o Bypass 207 109 0.20 0.13 18

Inadvertent HPCI/L8 192 115 0.21 0.16 19

Operating domain: ICF & FWTR (HBB)

Exposure range : BOC to MOC (Application Condition: 1, 2, 3,4, 5, 6)

Uncorrected ACPR

Flux Q/A
Event (%rated) (%rated) GE14C GE13 Fig.

FW Controller Failure 511 135 0.28 0.23 20

Inadvertent HPCI /L8 423 131 0.25 0.21 21

Operating domain: ICF & FWTR (HBB)

Exposure range : MOC to EOC (Application Condition: 1, 2, 3, 4, 5, 6)

Uncorrected ACPR

Event Flux Q/A J4G 3 i
Event______________(%rated) (%rated) GE14C GE13 Fig.

FW Controller Failure 475 134 0.26 0.22 22

Inadvertent HPCI/L8 1 398 129 0.24 0.21 23
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Operating domain: MELLLA & FWTR (HBB)
Exposure range : BOC to MOC (Application Condition: 1, 2, 3, 4, 5, 6)

Uncorrected ACPR

Event Flux Q/A
Event______________(%rated) (%rated) GE14C GE13 Fig.

FW Controller Failure 448 131 0.28 0.23 24

Inadvertent HPCI /L8 377 128 0.27 0.22 25

Operating domain: MELLLA & FWTR (HBB)
Exposure range : MOC to EOC (Application Condition: 1, 2, 3, 4, 5, 6)

Uncorrected ACPR

Event Flux Q/A
____vent____________ .(%rated) (%rated) GE14C GE13 Fig.

FW Controller Failure 414 130 0.27 0.22 26

Inadvertent HPCI /L8 353 127 0.25 0.21 27

Operating domain: ICF & FWTR (UB)

Exposure range : MOC to EOC (Application Condition: 1, 2, 3, 4, 5, 6)

Uncorrected ACPR

Event Flux Q/A
Event______________(%rated) (%rated) GE14C GEl3 Fig.

FW Controller Failure 304 124 0.25 0.19 28

Inadvertent HPCI/L8 254 121 0.22 0.17 29

Operating domain: MELLLA & FWTR (UB)

Exposure range : MOC to EOC (Application Condition: 1, 2, 3,4, 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE13 Fig.
(%rated) (%rated)

FW Controller Failure 218 116 0.22 0.16 30

Inadvertent HPCI/L8 193 1 114 0.20 0.15 31
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Operating domain: ICF with RPTOOS (HBB)

Exposure range : BOC to MOC (Application Condition: 2, 4, 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE13 Fig.
(%rated) (%rated)

FW Controller Failure 603 138 0.30 0.26 32

Turbine Trip w/o Bypass 605 130 0.28 0.24 33

Load Rejection w/o Bypass 609 131 0.28 0.24 34

Inadvertent HPCI/L8 519 137 0.29 0.25 35

Operating domain: ICF with RPTOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 2, 4, 5, 6 )

Uncorrected ACPR

Event Flux Q/A
Event______________(%rated) (%rated) GE14C GE13 Fig.

FW Controller Failure 562 137 0.28 0.25 36

Load Rejection w/o Bypass 572 130 0.27 0.23 37

Inadvertent HPCI /L8 490 136 0.28 0.25 38

Operating domain: MELLLA with RPTOOS (HBB)

Exposure range : BOC to MOC (Application Condition: 2, 4, 5, 6)

Uncorrected ACPR

Event Flux Q/A
Event______________(%rated) (%rated) GE14C GE13 Fig.

FW Controller Failure 474 132 0.28 0.22 39

Load Rejection w/o Bypass 452 126 0.28 0.22 40

Inadvertent HPCI /L8 406 131 0.28 0.23 41

Operating domain: MELLLA with RPTOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 2, 4, 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE13 Fig.
(%rated) (%rated)

FW Controller Failure 437 130 0.27 0.22 42

Load Rejection w/o Bypass 423 125 0.27 0.21 43

Inadvertent HPCI /L8 382 130 0.27 0.23 44
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Operating domain: ICF with RPTOOS (UB)

Exposure range : MOC to EOC (Application Condition: 2, 4, 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE13 Fig.
(%rated) (%rated)

FW Controller Failure 329 125 0.26 0.20 45

Load Rejection w/o Bypass 356 120 0.26 0.18 46

Inadvertent HPCI /L8 290 125 0.26 0.20 47

Operating domain: MELLLA with RPTOOS (ULB)

Exposure range : MOC to EOC (Application Condition: 2, 4, 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE13 Fig.
(%rated) (%rated)

FW Controller Failure 221 116 0.21 0.15 48

Load Rejection w/o Bypass 227 111 0.22 0.15 49

Inadvertent HPCI /L8 199 117 0.22 0.17 50

Operating domain: ICF & FWTR with RPTOOS (HBB)

Exposure range : BOC to MOC (Application Condition: 2, 4, 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE13 Fig.
(%rated) (%rated)

FW Controller Failure 580 139 0.30 0.26 51

Inadvertent HPCI /L8 482 135 0.27 0.24 52

Operating domain: ICF & FWTR with RPTOOS (HBB)

Exposure range : MOC to EOC (Application Condition: 2, 4, 5, 6)

Uncorrected ACPR

Event Flux Q/A
(%rated) (%rated) GE14C GE13 Fig.

FW Controller Failure 539 137 0.28 0.25 53

Inadvertent HPCI/L8 453 133 0.26 0.23 54
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Operating domain: MELLLA & FWTR with RPTOOS (HBB)

Exposure range : BOC to MOC (Application Condition: 2, 4, 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE13 Fig.
(%rated) (%rated)

FW Controller Failure 480 133 0.28 0.23 55

Inadvertent HPCI /L8 j 399 129 0.27 0.22 56

Operating domain: MELLLA & FWTR with RPTOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 2, 4, 5, 6)

Uncorrected ACPR

Event Flux Q/A J____
Event______________(%rated) (%rated) GE14C GEl3 Fig.

FW Controller Failure 442 132 0.27 0.22 57

Inadvertent HPCI /L8 1 375 129 0.26 0.22 58

Operating domain: ICF & FWTR with RPTOOS (UB)

Exposure range : MOC to EOC (Application Condition: 2, 4, 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE_ 3 Fig.
(%rated) (%rated)

FW Controller Failure 345 128 0.27 0.22 59

Inadvertent HPCI /L8 1 289 124 0.24 0.20 60

Operating domain: MELLLA & FWTR with RPTOOS (UB)
Exposure range : MOC to EOC (Application Condition: 2, 4, 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE_ 3 Fig.
(%rated) (%rated)

FW Controller Failure 228 118 0.23 0.17 61

Inadvertent HPCI/L8 199 115 0.21 0.16 62
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Operating domain: ICF with TBVOOS (HBB)

Exposure range : BOC to MOC (Application Condition: 3, 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE13 Fig.
(%rated) (%rated)

FW Controller Failure 643 139 0.32 0.27 63

Inadvertent HPCI /L8 549 138 0.32 0.26 64

Operating domain: ICF with TBVOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 3, 5, 6)

Uncorrected ACPR

Event Flux Q/A
Event______________(%rated) (%rated) GE14C GE13 Fig.

FW Controller Failure 602 138 0.30 0.26 65

Inadvertent HPCI /L8 486 135 0.30 0.25 66

Operating domain: MELLLA with TBVOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 3, 5, 6)

Uncorrected ACPR

Event Flux Q/A G

(%rated) (%rated) GE14C GEl3 Fig.

FW Controller Failure 531 134 0.33 0.26 67

Inadvertent HPCI /L8 452 134 0.33 0.27 68

Operating domain: MELLLA with TBVOOS (HBB)

Exposure range : MOC to EOC (Application Condition: 3, 5, 6)

Uncorrected ACPR

Event Flux Q/A G
(%rated) (%rated) GE14C GEl3 Fig.

FW Controller Failure 494 133 0.32 0.26 69

Inadvertent HPCI /L8 426 133 0.32 0.26 70
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Operating domain: ICF with TBVOOS (UB)

Exposure range : MOC to EOC (Application Condition: 3, 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE13 Fig.
(%rated) (%rated)

FW Controller Failure 360 127 0.30 0.22 71

Inadvertent HPCI /L8 1 313 126 0.29 0.22 72

Operating domain: MELLLA with TBVOOS (UB)

Exposure range : MOC to EOC (Application Condition: 3, 5, 6)

Uncorrected ACPR

Event Flux Q/A G 4E3 i
(%rated) (%rated) GE14C GE13 Fig.

FW Controller Failure 233 118 0.26 0.18 73

Inadvertent HPCI /L8 210 118 0.27 0.20 74

Operating domain: ICF & FWTR with TBVOOS (HBB)

Exposure range : BOC to MOC (Application Condition: 3, 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE13 Fig.
(%rated) (%rated)

FW Controller Failure 612 140 0.33 0.27 75

Inadvertent HPCI /L8 506 135 0.30 0.25 76

Operating domain: ICF & FWTR with TBVOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 3, 5, 6)

Uncorrected ACPR
Event Flux Q/A GE14C GE13 Fig.

(%rated) (%rated)

FW Controller Failure 571 138 0.30 0.26 77

Inadvertent HPCI /L8 475 134 0.28 0.24 78
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Operating domain: MELLLA & FWTR with TBVOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 3, 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE13 Fig.
(%rated) (%rated)

FW Controller Failure 561 137 0.34 0.27 79

Inadvertent HPCI /L8 448 133 0.32 1 0.26 80

Operating domain: MELLLA & FWTR with TBVOOS (HBB)

Exposure range : MOC to EOC (Application Condition: 3, 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GEI3 Fig.
(%rated) (%rated)

FW Controller Failure 524 136 0.33 0.26 81

Inadvertent HPCI/L8 419 1 131 0.31 0.25 82

Operating domain: ICF & FWTR with TBVOOS (UB)

Exposure range : MOC to EOC (Application Condition: 3, 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GEI3 Fig.
(%rated) (%rated)

FW Controller Failure 367 129 0.31 0.23 83

Inadvertent HPCI /L8 310 125 0.28 0.21 84

Operating domain: MELLLA & FWTR with TBVOOS (UB)

Exposure range : MOC to EOC (Application Condition: 3, 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GEI3 Fig.
(%rated) (%rated)

FW Controller Failure 258 121 0.28 0.20 85

Inadvertent HPCI/L8 217 1 117 0.26 0.19 86

Operating domain: ICF with PLUOOS & RPTOOS (HBB)

Exposure range : BOC to MOC (Application Condition: 4, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE13 Fig.
(%rated) (%rated)

Load Rejection w/o Bypass 469 130 0.29 0.23 87
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Operating domain: ICF with PLUOOS & RPTOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 4, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE13 Fig.
(%rated) (%rated)

Load Rejection w/o Bypass 457 129 0.28 0.23 88

Operating domain: MELLLA with PLUOOS & RPTOOS (HBB)

Exposure range : BOC to MOC (Application Condition: 4, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE_ 3 Fig.
(%rated) (%rated)

Load Rejection w/o Bypass 409 126 0.29 0.23 89

Operating domain: MELLLA with PLUOOS & RPTOOS (HBB)

Exposure range : MOC to EOC (Application Condition: 4, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE_ 3 Fig.
(%rated) (%rated)

Load Rejection w/o Bypass 398 126 0.28 0.22 90

Operating domain: ICF with PLUOOS & RPTOOS (UB)

Exposure range : MOC to EOC (Application Condition: 4, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE_ 3 Fig.
(%rated) (%rated)

Load Rejection w/o Bypass 301 120 0.27 0.19 91

Operating domain: MELLLA with PLUOOS & RPTOOS (UB) _

Exposure range : MOC to EOC (Application Condition: 4, 6 )

Uncorrected ACPR

Event Flux Q/A GE14C GE13 Fig.
(%rated) (%rated)

Load Rejection w/o Bypass 224 113 0.23 0.15 92
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Operating domain: ICF & FWTR with PLUOOS & RPTOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 4, 6 )

Uncorrected ACPR

Event Flux Q/A
Event______________(%rated) (%rated) GE14C GEl3 Fig.

Load Rejection w/o Bypass 407 127 0.27 0.21 93

Operating domain: ICF & FWTR with PLUOOS & RPTOOS (HBB)

Exposure range : MOC to EOC (Application Condition: 4, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GEI3 Fig.
(%rated) (%rated)

Load Rejection w/o Bypass 393 126 0.27 0.21 94

Operating domain: MELLLA & FWTR with PLUOOS & RPTOOS (HBB)

Exposure range : BOC to MOC (Application Condition: 4, 6 )

Uncorrected ACPR

Event Flux Q/A IE4_G1_ Fg
Event______________(%rated) (%rated) GE14C GEl3 Fig.

Load Rejection w/o Bypass 365 125 0.28 0.22 95

Operating domain: MELLLA & FWTR with PLUOOS & RPTOOS (HBB)

Exposure range : MOC to EOC (Application Condition: 4, 6)

Uncorrected ACPR

Event Flux Q/A IE4_G1_ Fg
Event______________(%rated) (%rated) GE14C GEl3 Fig.

Load Rejection w/o Bypass 356 124 0.27 0.21 96

Operating domain: ICF & FWTR with PLUOOS & RPTOOS (UB)

Exposure range : MOC to EOC (Application Condition: 4, 6 )

Uncorrected ACPR

Event Flux Q/A IE4_G1_ Fg
Event______________(%rated) (%rated) GE14C GE13 Fig.

Load Rejection w/o Bypass 285 119 0.26 0.19 97
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Operating domain: MELLLA & FWTR with PLUOOS & RPTOOS (UB)

Exposure range : MOC to EOC (Application Condition: 4, 6 )

Uncorrected ACPR

Event Flux Q/A
(%rated) (%rated) GE14C GEl3 Fig.

Load Rejection w/o Bypass 216 113 0.24 0.16 98

Operating domain: ICF with TBVOOS & RPTOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 5, 6)

Uncorrected ACPR
Event Flux Q/A GE14C GE13 Fig.

(%rated) (%rated)

FW Controller Failure 741 144 0.35 0.30 99

Inadvertent HPCI/L8 630 143 0.34 0.29 100

Operating domain: ICF with TBVOOS & RPTOOS (HBB)

Exposure range : MOC to EOC (Application Condition: 5, 6 )

Uncorrected ACPR

Event Flux Q/A GE14C GE13 Fig.
(%rated) (%rated)

FW Controller Failure 693 142 0.34 0.29 101

Inadvertent HPCI /L8 594 142 0.33 0.29 102

Operating domain: MELLLA with TBVOOS & RPTOOS (HBB)

Exposure range : BOC to MOC (Application Condition: 5, 6)

Uncorrected ACPR

Event Flux Q/A
(%rated) (%rated) GE14C GEl3 Fig.

FW Controller Failure 599 138 0.35 0.27 103

Inadvertent HPCI /L8 487 137 0.34 0.27 104

Operating domain: MELLLA with TBVOOS & RPTOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 5, 6)

Uncorrected ACPR

Event Flux Q/A
____vent___________(%rated) (%rated) GE14C GEl3 Fig.

FW Controller Failure 535 136 0.33 0.26 105

Inadvertent HPCI /L8 469 136 0.33 0.27 106

Page 34



BROWNS FERRY 1
D I, AA

0000-0044-1520-SRLR
D-; A

I

Operating domain: ICF with TBVOOS & RPTOOS (UB)
Exposure range : MOC to EOC (Application Condition: 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GEJ3 Fig.
(%rated) (%rated)

FW Controller Failure 422 131 0.32 0.25 107

Inadvertent HPCI/L8 j 368 131 0.32 0.25 108

Operating domain: MELLLA with TBVOOS & RPTOOS (UB)
Exposure range : MOC to EOC (Application Condition: 5, 6)

Uncorrected ACPR

Event Flux Q/A GEvent ~~(%rated) (%rated) GE4Gl3 Fg

FW Controller Failure 253 120 0.28 0.20 109

Inadvertent HPCI /L8 227 121 0.29 0.21 110

Operating domain: ICF & FWTR with TBVOOS & RPTOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 5, 6 )

Uncorrected ACPR

Event Flux Q/A
Event______________(%rated) (%rated) GE14C GEl3 Fig.

FW Controller Failure 701 145 0.35 0.29 111

Inadvertent HPCI/L8 582 140 0.32 0.28 112

Operating domain: ICF & FWTR with TBVOOS & RPTOOS (HBB)

Exposure range : MOC to EOC (Application Condition: 5, 6 )

Uncorrected ACPR

Event Flux Q/A
(%rated) (%rated) GE14C GEl3 Fig.

FW Controller Failure 649 143 0.34 0.29 113

Inadvertent HPCI/L8 546 138 0.31 0.27 114
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Operating domain: MELLLA & FWTR with TBVOOS & RPTOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE13 Fig.
(%rated) (%rated)

FW Controller Failure 603 140 0.35 0.27 115

Inadvertent HPCI /L8 478 135 0.33 0.27 116

Operating domain: MELLLA & FWTR with TBVOOS & RPTOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 5, 6)

Uncorrected ACPR

Event Flux Q/A
Event______________(%rated) (%rated) GE14C GE13 Fig.

FW Controller Failure 573 139 0.34 0.27 117

Inadvertent HPCI /L8 450 134 0.32 0.26 118

Operating domain: ICF & FWTR with TBVOOS & RPTOOS (UB)
Exposure range : MOC to EOC (Application Condition: 5, 6)

Uncorrected ACPR

Event Flux Q/A GE14C GE13 Fig.

(%rated) (%rated)

FW Controller Failure 428 134 0.33 0.26 119

Inadvertent HPCI/L8 363 130 0.31 0.24 120

Operating domain: MELLLA & FWTR with TBVOOS & RPTOOS (UB)

Exposure range : MOC to EOC (Application Condition: 5, 6)

Uncorrected ACPR

Event Flux Q/A
(%rated) (%rated) GE14C GE13 Fig.

FW Controller Failure 286 123 0.30 0.22 121

Inadvertent HPCI/L8 235 119 0.28 0.21 122
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10. Local Rod Withdrawal Error (With Limiting Instrument Failure) AOO Summary

Rod block instrumentation setpoints with ARTS are documented in Maximum Extended Load Line Limit
and ARTS Improvement Program Analyses for Browns Ferry Nuclear Plant Units 1, 2 and 3,
NEDC-32433P, April 1995.

A cycle specific analysis was performed for Browns Ferry 1 Cycle 7 with four RBM high trip setpoints
(HTSPs), 107%, 111%, 114% and 117% (unfiltered). For the exposure range from BOC7 to EOR7, it is
concluded that the ARTS generic analysis ACPR bounds or equals the cycle specific analysis for the
114% and 117% HTSPs, however, the ARTS generic analysis ACPR does not bound the 107% and 111%
HTSPs. The Cycle 7 specific RWE OLMCPRs for all four HTSPs are shown in more detail in Section 11
and Appendix C.

The RBM operability requirements specified in Section 10.5 of NEDC-32433P have been evaluated and
shown to be sufficient to ensure that the Safety Limit MCPR and cladding 1% plastic strain criteria will
not be exceeded in the event of an unblocked RWE event.
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11. Cycle MCPR Values 9 10

Two loop operation safety limit:

Single loop operation safety limit:

Stability MCPR Design Basis:

ECCS MCPR Design Basis:

Non-pressurization Events:

1.09

1.11

See Section 15

See Section 16 (Initial MCPR)

Exposure range: BOC to EOC

GE13 and GE14C

Loss of Feedwater Heating (See Appendix B) 1.22

Fuel Loading Error (misoriented) 1.33

Fuel Loading Error (mislocated) 1.39

Control Rod Withdrawal Error (RBM setpoint at 107%) 1.32

Control Rod Withdrawal Error (RBM setpoint at 111%) 1.32

Control Rod Withdrawal Error (RBM setpoint at 114%) 1.32

Control Rod Withdrawal Error (RBM setpoint at 117%) 1.38

9 Exposure range designation is defined in Table 7-1.
'o For single loop operation, the MCPR operating limit is 0.02 greater than the two loop value.
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Limiting Pressurization Events OLMCPR Summary Table: 1

Appl.ICond. Exposure Range Option A Option BCond.

GE14C GE13 GE14C GE13

1 Equipment In Service with 1 SRV OOS

BOC to MOC 1.42 1.37 1.39 1.34

MOC to EOC 1.44 1.39 1.41 1.36

2 RPT OOS with 1 SRV OOS

BOC to MOC 1.52 1.43 1.41 1.36

MOC to EOC 1.60 1.50 1.43 1.39

3 TBV OOS with 1 SRV OOS

BOC to MOC 1.48 1.41 1.45 1.38

MOC to EOC 1.50 1.43 1.47 1.40

4 PLU OOS with 1 SRV OOS

BOC to MOC 1.52 1.43 1.41 1.36

MOC to EOC 1.60 1.50 1.43 1.39

5 Combined RPT OOS and TBV OOS with 1 SRV OOS

BOC to MOC 1.57 1.47 1.46 1.40

MOC to EOC 1.66 1.54 1.49 1.43

6 Combined RPT OOS, PLU OOS, and TBV OOS with 1 SRV OOS

BOC to MOC 1.57 1.47 1.46 1.40

MOC to EOC 1.66 1.54 1.49 1.43

" Each application condition (Appl. Cond.) covers the entire range of licensed flow and feedwater temperature
unless specified otherwise. The OLMCPR values presented apply to rated power operation based on the two loop
operation safety limit MCPR.
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Pressurization Events: 12

Operating domain: ICF (HBB)

Exposure range : BOC to MOC (Application Condition: 1, 2, 3, 4, 5, 6)

FW Controller Failure 1.41 1.36 1.38 1.33

Load Rejection w/o Bypass 1.39 1.34 1.36 1.31

Inadvertent HPCI /L8 1.40 1.36 1.37 1.33

Operating domain: ICF (HBB)
Exposure range : MOC to EOC ( Application Condition: 1, 2, 3, 4, 5, 6 )

•• Option A Option B

E1C GE3 GE14C GEl3

FW Controller Failure 1.42 1.38 1.39 1.35

Load Rejection w/o Bypass 1.41 1.35 1.38 1.32

Inadvertent HPCI iL8 1.41 1.38 1.38 1.35

Operating domain: MELLLA (HBB)

Exposure range H OC to MOC ( Application Condition: 1, 2, 3, 4, 5, 6 )
•• Option A OptionB...... . ....... ....................... G E 14 C G E l3

FW Controller Failure 1.42 1.36 1.39 1.33

Load Rejection w/o Bypass 1.41 1.35 1.38 1.32

Inadvertent HPCI /L8 1.42 1.37 1.39 1.34

Operating domain: MELLLA (HBB)
Exposure range :MOC to EOC ( Application Condition: 1, 2, 3, 4, 5, 6 )

option A Option B

• •:::•;; E14C GEl3 GE14C GEl3

FW Controller Failure 1.44 1.38 1.41 1.35

Load Rejection w/o Bypass 1.43 1.37 1.40 1.34

Inadvertent HPCI/L8 1.44 1.39 1.41 1.36

12 Application condition numbers shown for each of the following pressurization events represent the application
conditions for which this event contributed in the determination of the limiting OLMCPR value.
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Operating domain: ICF (UB)

Exposure range : MOC to EOC (Application Condition: 1, 2, 3, 4, 5, 6)

. .... ........ .Option A Option B

............. GE14C GE13 GE14C GE13

FW Controller Failure 1.40 1.33 1.37 1.30

Load Rejection w/o Bypass 1.39 1.31 1.36 1.28

Inadvertent HPCI /L8 1.40 1.34 1.37 1.31

Operating domain: MELLLA (UB)
Exposure range : MOC to EOC (Application Condition: 1, 2, 3, 4, 5, 6)

FW Controller Fiue1.37 1.30 1.34 1.27

Load Rejection w/o Bypass 1.36 1.29 1.33 1.26

Inadvertent HPCl/L8 1.37 1.31 1.34 1.28

Operating domain: ICF & FWTR (HBB)
Exposure range : BOC to MOC ( Application Condition: 1, 2, 3, 4, 5, 6 )........ Option A Option B

........ ............... G E13 G E14C __ G E13

FW Controller Failure 1.42 1.37 1.39 1.34

Inadvertent HPCI/L8 1.39 1.35 1.36 1.32

Operating domain: ICF & FWTR (HBB)
Exposure range : MOC to EOC (Application Condition: 1, 2, 3, 4, 5, 6)

Option A Option B

............. E14C GE13 GE14C___GE13..... .... ......_ ... ....................... ... ...., .. .......... ..................... ,..... ..... ,.......

FW Controller Failure 1.43 1.39 1.40 1.36

Inadvertent HPCI /L8 1.40 1.36 1.37 1.33

Operating domain: MELLLA & FWTR (HBB)
Exposure range : BOC to MOC (Application Condition: 1, 2, 3, 4, 5, 6)

.... Option A Option B
... . . . . ..... .. G E14C GE13 GE14C_ _GE13

FW Controller Failure 1.42 1.36 1.39 1.33

Inadvertent HPCI/L8 1.40 1.36 1.37 1.33
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Operating domain: MELLLA & FWTR (HBB)

Exposure range : MOC to EOC (Application Condition: 1, 2, 3, 4, 5, 6)

....... Option A Option B

...... GE14C GE13 GE14C___GE13

FW Controller Failure 1.44 1.38 1.41 1.35

Inadvertent HPCI /L8 1.42 1.37 1.39 1.34

Operating domain: ICF & FWTR (UB)

Exposure range : MOC to EOC (Application Condition: 1, 2, 3, 4, 5, 6)

Option A Option B

........... ....... E14C GE13 GE14C GE13

FW Controller Failure 1.41 1.35 1.38 1.32

Inadvertent HPCI/L8 1.38 1.33 1.35 1.30

Operating domain: MELLLA & FWTR (UB)

Exposure range : MOC to EOC ( Application Condition: 1, 2, 3, 4, 5, 6)

.... Option A Option B

FW Controller Failure 1.38 1.31 1.35 J 1.28

Inadvertent HPCI/L8 1.37 1.30 1.34 J 1.27

Operating domain: ICF with RPTOOS (HBB)

Exposure range : BOC to MOC ( Application Condition: 2, 4, 5, 6 )

•• Option A Option B

•UUUU• •• •U g9 E14C GE13 GE14C GEl3

FW Controller Fiue1.52 1.43 1.41 1.36

Turbine Trip w/o Bypass 1.50 1.41 1.39 1.34

Load Rejection wlo Bypass 1.50 1.41 1.39 1.34

Inadvertent HPCI /L8 1.51 1.43 1.40 1.36

Operating domain: ICF with RPTOOS (HBB)

Exposure range : MOC to EOC ( Application Condition: 2, 4, 5, 6 )

...... .... O p io A....O ptionB...........
........• ............ w .•......... ................ I ............... •••........ •.... •... •...... ... •......... •....... •............. .•.....•............ ..

........................ GE14C GE13 GE14C GE13

FW Controller Failure 1.60 1.50 1.43 1.39

Load Rejection w/o Bypass 1.58 1.48 1.41 1.37
Inadvertent HPCI/L8 1.59 1.50 1.42 1.39
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Operating domain: MELLLA with RPTOOS (HBB)

Exposure range : BOC to MOC (Application Condition: 2, 4, 5, 6)

..... Option B

.......... ... E14C GE13 GE14C GE13

FW Controller Failure 1.50 1.40 1.39 1.33

Load Rejection w/o Bypass 1.50 1.39 1.39 1.32

Inadvertent HPCI/L8 1.50 1.41 1.39 1.34

Operating domain: MELLLA with RPTOOS (HBB)

Exposure range : MOC to EOC (Application Condition: 2, 4, 5, 6)

.... Option A Option B

. X GE14C GE13 GE14C GE13

FW Controller Failure 1.58 1.46 1.41 1.35

Load Rejection w/o Bypass 1.58 1.46 1.41 1.35

Inadvertent HPCI/L8 1.59 1.47 1.42 1.36

Operating domain: ICF with RPTOOS (UB)

Exposure range : MOC to EOC ( Application Condition: 2, 4, 5, 6)

FW Controller Failure 1.58 1.45 1.41 1.34

Load Rejection w/o Bypass 1.57 1.43 1.40 1.32

Inadvertent HPCI/1L8 1.57 1.45 1.40 1.34

Operating domain: MELLLA with RPTOOS (UB)

Exposure range : MOC to EOC ( Application Condition: 2, 4, 5, 6 )

.......... .... ...... Option A Option B

............ . ......................... E 14C G E 13 G E14C G E 13

FW Controller Failure 1.52 1.39 1.35 1.28

Load Rejection w/o Bypass 1.53 1.39 1.36 1.28

Inadvertent HPCI/L8 1.53 1.41 1.36 1.30
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Operating domain: ICF & FWTR with RPTOOS (HBB)

Exposure range : BOC to MOC (Application Condition: 2, 4, 5, 6)

.................. Option A Option B

FW Controller Failure 1.52 1.43 1.41 1.36

Inadvertent HPCI/L8 1.49 1.41 1.38 1.34

Operating domain: ICF & FWTR with RPTOOS (HBB)

Exposure range : MOC to EOC ( Application Condition: 2, 4, 5, 6 )

.......... ....... ...... •.... .. •..............•...•••. .•••... •....... ...• ..• ....••••.......•.• ...•.•• .••.•...•.•.......•.•.•.•.•.•.•......

•• Option A Option B

.............................I . ..................y................... .. .. .. .. .. .. .. .... ..........................................................

GE14C GE13 GE14C GE13

FW Controller Failure 1.60 1.50 1.43 1.39

Inadvertent HPCI /L8 1.57 1.48 1.40 1.37

Operating domain: MELLLA & FWTR with RPTOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 2, 4, 5, 6)
. .. . Option A Option B

GE14C GE13 GE14C GE13

FW Controller Failure 1.50 1.40 1.39 1.33

Inadvertent HPCI/L8 1.48 1.40 1.37 1.33

Operating domain: MELLLA & FWTR with RPTOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 2, 4, 5, 6)
. .. . Option A Option B

. . . GE14C GE13 GE14C GE13

FW Controller Failure 1.59 1.47 1.42 1.36

Inadvertent HPCI /L8 1.57 1.46 1.40 1.35

Operating domain: ICF & FWTR with RPTOOS (UB)
Exposure range : MOC to EOC ( Application Condition: 2, 4, 5, 6)

Option A Option B
E1C GE3 GE14C GE13

FW Controller Failure 1.58 1.46 1.41 1.35

Inadvertent HPCI/L8 1.56 1.44 1.39 1.33
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Operating domain: MELLLA & FWTR with RPTOOS (UB)

Exposure range : MOC to EOC (Application Condition: 2, 4, 5, 6)

..... Option A Option B
....... ............................ GE14C GE13 GE14C GE13

FW Controller Failure 1.54 1.41 1.37 1.30

Inadvertent HPCI/L8 1.52 1.40 1.35 1.29

Operating domain: ICF with TBVOOS (HBB)

Exposure range : BOC to MOC (Application Condition: 3, 5, 6)
Option A Option B

FW Controller Failure 1.46 1.40 1.43 1.37

Inadvertent HPCI /L8 1.46 1.40 1.43 1.37

Operating domain: ICF with TBVOOS (HBB)

Exposure range :MOC to EOC ( Application Condition: 3, 5, 6 )

.-.... C GE3 GE14C GEl3

FW Controller Failure 1.47 1.42 1.44 j 1.39

Inadvertent HPCI /L8 1.46 1.42 1.43 J 1.39

Operating domain: MELLLA with TBVOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 3, 5, 6)

.. .. .......... E14C GE13 GE14C___GE13

FW Controller Failure 1.47 1.40 1.44 1.37

Inadvertent HPCI /L8 1.47 1.40 1.44 1.37

Operating domain: MELLLA with TBVOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 3, 5, 6 )

Option A Option B

.. .. . .............. . .........:...:.::.::: : :• •: :• • :• :• •: :• : ::.. •.... ...` ....•.......................

............. GE14C___GE13

FW Controller Failure 1.49 1.42 1.46 1.39

Inadvertent HPCI /L8 1.49 1.43 1.46 1.40
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Operating domain: ICF with TBVOOS (UB)

Exposure range : MOC to EOC (Application Condition: 3, 5, 6)

....... Option A OptionB
• •• E14C GEl3 GE14C___GEl3

FW Controller Failure 1.46 1.38 1.43 J 1.35

Inadvertent HPCI/1L8 1.46 1.38 1.43 J 1.35

Operating domain: MELLLA with TBVOOS (UB)

Exposure range : MOC to EOC ( Application Condition: 3, 5, 6 )

•UU•••UUU••U• J•••UUf•• Option A Option B

FW Controller Failure 1.43 1.34 1.40 J 1.31

Inadvertent HPCI/L8 1.44 1.36 1.41 J 1.33

Operating domain: ICF & FWTR with TBVOOS (HBB)

Exposure range : BOC to MOC ( Application Condition: 3, 5, 6) )_____

FW Controller Failure 1.46 1.40 1.43 J 1.37

Inadvertent HPCI/L8 1.44 1.38 1.41 j 1.35

Operating domain: ICF & FWTR with TBVOOS (HBB)

Exposure range : MOC to EOC ( Application Condition: 3, 5, 6 )

• S• Option A OptionB

FW Controller Failure 1.47 1.42 1.44 J 1.39

Inadvertent HPCI /L8 1.45 1.40 1.42 J 1.37

Operating domain: MELLLA & FWTR with TBVOOS (HBB)
Exposure range : BOC to MOC ( Application Condition: 3, 5, 6 )

........................ .. . .O pton..O pton_

•:J J•••* ::• ••• ••• ••• ••• ••• ••• E14C GEl3 GE14C GEl3

FW Controller Failure 1.48 1.41 1.45 1.38

Inadvertent HPCI /L8 1.46 1.40 1.43 1.37
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Operating domain: MELLLA & FWTR with TBVOOS (HBB)

Exposure range : MOC to EOC (Application Condition: 3, 5, 6)

........................ ......... O ption A O ption B

...........I ...... E14C GE13 GE14C GE13

FW Controller Failure 1.50 1.43 1.47 1.40

Inadvertent HPCI /L8 1.48 1.42 1.45 1.39

Operating domain: ICF & FWTR with TBVOOS (UB)
Exposure range : MOC to EOC (Application Condition: 3, 5, 6)

. . ...... .............. ......................O ption A O ption B

E.......E.......... GE14C GE13 GE14C GE13

FW Controller Failure 1.48 1.39 1.45 1.36

Inadvertent HPCI/L8 1.44 1.37 1.41 1.34

Operating domain: MELLLA & FWTR with TBVOOS (UB)

Exposure range MOC to EOC (Application Condition: 3, 5, 6)

Option A Option B

FW Controller Failure 1.44 1.36 1.41 1.33

Inadvertent HPCI /L8 1.43 1.35 1.40 1.32

Operating domain: ICF with PLUOOS & RPTOOS (HBB)

Exposure range : BOC to MOC ( Application Condition: 4, 6 )

• •• E14C GEl3 GE 14C__ GEl3

Load Rejection w/ yas1.50 1.41 1.39 1.34

Operating domain: ICF with PLUOOS & RPTOOS (HBB)

Exposure range : MOC to EOC (Application Condition: 4, 6) )__________
................. .... O p.. ..... ..... .. p t i o n A .O p t i o n B

Load Rejection w/ yas1.60 1.48 1.43 1.37

Operating domain: MELLLA with PLUOOS & RPTOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 4, 6 )

•GE14C GEl3 GE 14C___GEl3

Load Rejection w/o Bypass 1.51 1.40 1.40 [ 1.33
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Operating domain: MELLLA with PLUOOS & RPTOOS (HBB)

Exposure range : MOC to EOC (Application Condition: 4, 6 )

......... ...... Option A Option B

Load Rejection w/o Bypass 1.60 1.47 1.43 J 1.36

Operating domain: ICF with PLUOOS & RPTOOS (UB)

Exposure range : MOC to EOC ( Application Condition: 4, 6) )___________

Option A OptionB

•S S••SJ•GE14C GEl3 GE14C GE13

Load Rejection w/o Bypass 1.58 1.44 1.41 1.33

Operating domain: MELLLA with PLUOOS & RPTOOS (LUB)

Exposure range : MOC to EOC ( Application Condition: 4, 6) )__________
.option A OptionB

............ E.-14C GE13 GE 14C___GE13

Load Rejection w/o Bypass 1.54 1.40 1.37 1.29

Operating domain: ICF & FWTR with PLUOOS & RPTOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 4, 6 )

Option... A Option B

GE14C GE13 GE14C___GEl3

Load Rejection w/o Bypass 1.49 1.39 1.38 J 1.32

Operating domain: ICF & FWTR with PLUOOS & RIPTOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 4, 6) )__________

.... Option A OptionB

.. ...... GE14C GEl3 GE14C GE.3

Load Rejection w/ yas1.59 1.46 1.42 1.35

Operating domain: MELLLA & FWTR with PLUOOS & RPTOOS (HBB)

Exposure range : BOC to MOC ( Application Condition: 4, 6) )__________

• ;; ;• • •Option A OptionB

1:.........GE14C GE13 GE14C GE3

Load Rejection w/o Bypass 1.49 1.39 1.38 1.32
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Operating domain: MELLLA & FWTR with PLUOOS & RPTOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 4, 6)

Option A Option B

Load Rejection wlo Bypass 1.59 1.46 1.42 J 1.35

Operating domain: ICF & FWTR with PLUOOS & RPTOOS (UB)
Exposure range : MOC to EOC (Appication Condition: 4, 6).

• ;••Option A OptionB

• ) ) ••))))• • E14C GEl3 GE14C GEl3

Load Rejection w/o Bypass 1.57 1.43 1.40 J 1.32

Operating domain: MELLLA & FWTR with PLUOOS & RPTOOS (UB)

Exposure range : MOC to EOC ( Application Condition: 4, 6) )__________

................... GE14C GE13 GE14C GE13

Load Rejection w/o Bypass 1.55 1.40 1.38 1.29

Operating domain: ICF with TBVOOS & RPTOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 5, 6 )
.......... .... Option A OptionB

F.X) ..... ... GE14C GE13 GE14C GE13

FW Controller Failure 1.57 1.47 1.46 1.40

Inadvertent HPCI /L8 1.56 1.47 1.45 J 1.40

Operating domain: ICE with TBVOOS & RPTOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 5, 6 )

...... Option A Option B

. .. ....................... E14C GE13 GE14C__ _ GE13

FW Controller Failure 1.66 1.54 1.49 j 1.43
Inadvertent HPCI /L8 1.65 1.54 1.48 1.43

Operating domain: MELLLA with TBVOOS & RPTOOS (IBB)
Exposure range : BOC to MOC (Application Condition: 5, 6)

..................... O ption A O ption B

. GE14C GE13 GE14C GE13

FW Controller Failure 1.57 1.45 1.46 1.38
Inadvertent HPCI /L8 1.56 1.45 1.45 1.38
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Operating domain: MELLLA with TBVOOS & RPTOOS (HBB)
Exposure range : MOC to EOC (Application Condition: 5, 6)

.. . .. Option...................n A Option B

FW Controller Failure 1.65 1.51 1.48 1.40

Inadvertent HPCI /L8 1.65 1.52 1.48 1.41

Operating domain: ICF with TBVOOS & RPTOOS (UB)

Exposure range : MOC to EOC (Application Condition: 5, 6 )

........................................................O p tio n A O t o

••• • ;• ;GE14C GEl3 GE14C GEl3

FW Controller Failure 1.64 1.50 1.47 1.39

Inadvertent HPCI /L8 1.64 1.50 1.47 1.39

Operating domain: MELLLA with TBVOOS & RPTOOS (UB)

Exposure range : MOC to EOC (Application Condition: 5, 6 )

:•••Option A Option B

FW Controller Failure 1.59 1.44 1.42 1.33

Inadvertent HPCI/1L8 1.60 1.46 1.43 1.35

Operating domain: ICF & FWTR with TBVOOS & RPTOOS (H-BB)

Exposure range : BOC to MOC ( Application Condition: 5, 6 )

FW Controller Fiue1.57 1.47 1.46 1.40

Inadvertent HPCIL81.54 1.45 1.43 1.38

Operating domain: ICF & FWTR with TBVOOS & RPTOOS (HBB)
Exposure range : MOC to EOC ( Application Condition: 5, 6 )

•9• ••Option A Option B

. 14 G13 GE14C GEl3

FW Controller Failure 1.66 1.54 1.49 1.43

Inadvertent HPCI/1L8 1.63 1.52 1.46 1.41
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Operating domain: MELLLA & FWTR with TBVOOS & RPTOOS (HBB)
Exposure range : BOC to MOC (Application Condition: 5, 6)

Option A Option B

GE14C GE13 GE14C GE13

FW Controller Failure 1.57 1.45 1.46 1.38

Inadvertent HPCI /L8 1.55 1.44 1.44 1.37

Operating domain: MELLLA & FWTR with TBVOOS & RPTOOS (HBB)

Exposure range : MOC to EOC (Application Condition: 5, 6)

Option A Option B

GE14C GE13 GE14C GE13

FW Controller Failure 1.66 1.52 1.49 1.41

Inadvertent HPCI /L8 1.64 1.51 1.47 1.40

Operating domain: ICF & FWTR with TBVOOS & RPTOOS (UB)

Exposure range : MOC to EOC (Application Condition: 5, 6)

Option A Option B

GE14C GE13 GE14C GE13

FW Controller Failure 1.65 1.51 1.48 1.40

Inadvertent HPCI /L8 1.62 1.49 1.45 1.38

Operating domain: MELLLA & FWTR with TBVOOS & RPTOOS (UB)

Exposure range : MOC to EOC (Application Condition: 5, 6 )

Option A Option B

GE14C GE13 GE14C GE13

FW Controller Failure 1.61 1.47 1.44 1.36

Inadvertent HPCI /L8 1.59 1.46 1.42 1.35

12. Overpressurization Analysis Summary

Event PsI Pdome Pv Plant

(psig) (psig) (psig) Response

MSIV Closure (Flux Scram) - ICF (HBB) 1265 1268 1299 Figure 123

MSIV Closure (Flux Scram) - MELLLA 1267 1270 1295 Figure 124
(HBB) 1267 1270 1295 Figure_124
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13. Loading Error Results

Variable water gap misoriented bundle analysis: Yes 13

Misoriented Fuel Bundle ACPR

GE13-P9DTB391-13GZ-100T-146-T6-3964 (GE13) 0.09

GE 14-P 1ODNAB200-3GZ- IOOT- 150-T6-2609 (GE 14C) 0.06

GE 13-P9DTB 156-NOG- 1OOT- 146-T6-2887 (GE 13) 0.05

GE14-P1ODNAB 157-NOG-1OOT- 150-T6-2889 (GE14C) 0.19

GE14-P1ODNAB377-16GZ- 10OT-150-T6-2890 (GE14C) 0.24

GE14-P1ODNAB402-16GZ- lOOT-150-T6-2891 (GE14C) 0.06

GE14-P1ODNAB350-16GZ- lOOT-150-T6-2892 (GE14C) 0.15

GE14-P 1ODNAB 147-NOG- 1OOT- 150-T6-2893 (GE 14C) 0.24

GE 14-P 1ODNAB419-16GZ- 100T-150-T6-2894 (GE 14C) 0.07

GE14-P1ODNAB368-15GZ- 100T-150-T6-2895 (GE14C) 0.11

GE14-P 1ODNAB402-19GZ- 100T-150-T6-2896 (GE14C) 0.16

GE 13-P9DTB 163-NOG- 100T-146-T6-2888 (GE 13) 0.12

GE14-P1ODNAB377-17GZ- 1001-150-T6-2897 (GE14C) 0.14

14. Control Rod Drop Analysis Results

This is a banked position withdrawal sequence plant, therefore, the control rod drop accident analysis is
not required. NRC approval is documented in NEDE-2401 1-P-A-US.

15. Stability Analysis Results

15.1. Introduction

Browns Ferry 1 will implement BWROG Long Term Stability Solution Option III using the Oscillation
Power Range Monitor (OPRM) as described in Reference 15.4.1. The References 15.4.2 and 15.4.3
plant-specific Hot Channel Oscillation Magnitude (HCOM) and other cycle specific stability parameters
are used in the Cycle 7 Option III stability evaluation. A Backup Stability Protection evaluation is also
provided for the case when the Option III OPRM system is declared inoperable.

13 Includes a 0.02 penalty due to variable water gap R-factor uncertainty.
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15.2. Option III Stability Evaluation

The Reference 15.4.4 reload Option III evaluation has been performed in accordance with Reference
15.4.5. The stability-based Operating Limit MCPR (OLMCPR) is determined for two conditions as a
function of OPRM amplitude setpoint. The two conditions evaluated are: (1) a postulated oscillation at
45% rated core flow steady-state operation (SS), and (2) a postulated oscillation following a two
recirculation pump trip (2PT) from the limiting rated power operation state point.

The OPRM-amplitude-setpoint-dependent OLMCPR(SS) and OLMCPR(2PT) values are calculated for
Cycle 7 using the plant-specific DIVOM curve (Slope = 0.49) that was calculated at 120% power in
accordance with Reference 15.4.6 and will be used for this 105% power evaluation. The maximum
Figure of Merit at 120% power is 99.13, and the maximum Figure of Merit at 105% power is 97.41.
Since the Figure of Merit for the 105% power is bounded by the 120% power, the plant specific DIVOM
slope calculated for 120% power may also be applied to 105% power. The Cycle 7 Option III evaluation
provides adequate protection against violation of the Safety Limit MCPR for the two postulated reactor
instability events as long as Table 15.1 is satisfied.

The OPRM setpoints for Two Loop Operation (TLO) are conservative relative to Single Loop Operation
(SLO) and are therefore bounding.

Table 15.1: OPRM Setpoint Versus OLMCPR

OPRM
Amplitude OLMCPR(SS) OLMCPR(2PT)
Set point

1.05 1.185 1.123

1.06 1.205 1.142

1.07 1.226 1.161

1.08 1.248 1.182

1.09 1.270 1.203

1.10 1.293 1.225

1.11 1.316 1.246

1.12 1.339 1.269

1.13 1.364 1.292

1.14 1.389 1.316

1.15 1.415 1.341
Acceptance Off-rated OLMCPR Rated Power

Criteria @45% flow OLMCPR as
described in SRLR

Section 11
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15.3. Backup Stability Protection Evaluation

GE SIL-380 recommendations, BWROG Interim Corrective Actions (Reference 15.4.7), and Backup
Stability Protection (Reference 15.4.8) for inoperable Option III solution have been included in the
Browns Ferry 1 Cycle 7 operating procedures. Regions of restricted operation defined in Attachment I to
Reference 15.4.9 and expanded in Reference 15.4.7, are used for the Browns Ferry 1 Cycle 7 backup
stability protection evaluation (Reference 15.4.10).

15.4. References

1. BWR Owners' Group Long-Term Stability Solutions Licensing Methodology, NEDO-31960-A,
November 1995.

2. Licensing Basis Hot Channel Oscillation Magnitude for Browns Ferry 2 and 3,
GE-NE-0000-0025-9630-RO, February 2004.

3. Tennessee Valley Authority Browns Ferry Unit 1 Asset Enhancement Program Task T0202:
Thermal-Hydraulic Stability, GE-NE-0000-0015-9413 Revision 0, November 2003.

4. Option III Stability Evaluation for Browns Ferry I Cycle 7 at 105% Power,
GE-NE-0000-0063-3949-RO, January 2007.

5. Reactor Stability Detect and Suppress Solutions Licensing Basis Methodology for Reload
Applications, NEDO-32465-A, August 1996.

6. Plant-Specific Regional Mode DIVOM Procedure Guideline, GE-NE-0000-0028-9714-R1,
June 2005.

7. BWR Owners' Group Guidelines for Stability Interim Corrective Action, BWROG-94079,
June 1994.

8. GE to BWR Owners' Group Detect and Suppress H Committee: Backup Stability Protection
(BSP) for Inoperable Option 111 Solution, OG02-0119-260, July 17, 2002.

9. Power Oscillations in Boiling Water Reactors, NRC Bulletin 88-07, Supplement 1,
December 1988.

10. BSP/ICA Stability Evaluation for Browns Ferry Unit 1 Cycle 7 at 105% Power,
GE-NE-0000-0063-3957-RO, January 2007.
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16. Loss-of-Coolant Accident Results

16.1 10CFR50.46 Licensing Results

The ECCS-LOCA analysis is based on the SAFER/GESTR methodology. The licensing results applicable
to each fuel type in the new cycle are summarized in the following table.

Table 16.1-1 Licensing Results

Core-Wide
Licensing Local Me-Wate

Fuel Type Basis PCT Oxidation Reatio
(OF) (%)Reaction(°F) (%) (%)

GEl3 1810 < 2.00 < 0.10

GE14C 1760 < 2.00 < 0.10

The SAFER/GESTR ECCS-LOCA analysis results are documented in Reference 1 for GE13 in Section
16.4.

The SAFERIGESTR ECCS-LOCA analysis results are documented in Reference 1 for GE14C in Section
16.4.

16.2 10CFR50.46 Error Evaluation

The IOCFR50.46 errors applicable to the Licensing Basis PCT are shown in the following table(s).

Table 16.2-1 Impact on Licensing Basis Peak

Cladding Temperature for GE13

10CFR50.46 Error Notifications

Number Subject PCT Impact
(OF)

2006-01 Impact of Top Peaked Power Shape for Small Break +35
LOCA Analysis

Total PCT Adder (IF) +35

The GE13 Licensing Basis PCT remains below the 1OCFR50.46 limit of 2200 'F.
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Table 16.2-2 Impact on Licensing Basis Peak
Cladding Temperature for GE14C

The GE14C Licensing Basis PCT remains below the 1OCFR50.46 limit of 2200 'F.

16.3 ECCS-LOCA Operating Limits

The ECCS-LOCA MAPLHGR limits for the new and exposed fuel bundles in this cycle are shown in the
following table(s).

Table 16.3-1 MAPLHGR Limits

Bundle Type: GE 13-P9DTB391-13GZ- 1OOT- 146-T6-3964 (GE 13)

Average Planar Exposure MAPLHGR Limit

GWd/MT GWd/ST kW/ft

0.00 0.00 13.42

21.74 19.72 13.42

30.00 27.22 12.29

70.00 63.50 8.90
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Table 16.3-2 MAPLHGR Limits

Bundle Type: GE 14-P 1ODNAB200-3GZ- 1OOT- 150-T6-2609 (GE 14C)

Average Planar Exposure MAPLHGR Limit

GWd/MT GWd/ST kW/ft

0.00 0.00 12.82

21.09 19.13 12.82

63.50 57.61 8.00

70.00 63.50 5.00

Table 16.3-3 MAPLHGR Limits

Bundle Type: GE13-P9DTB156-NOG-1OOT-146-T6-2887 (GE13)

Average Planar Exposure MAPLHGR Limit

GWd/MT GWd/ST kW/ft

0.00 0.00 13.42

21.74 19.72 13.42

30.00 27.22 12.29

70.00 63.50 8.90

Table 16.3-4 MAPLHGR Limits

Bundle Type: GE 14-P 1ODNAB 157-NOG- 1OOT- 150-T6-2889 (GE 14C)

Average Planar Exposure MAPLHGR Limit

GWd/MT GWd/ST kW/ft

0.00 0.00 12.82

21.09 19.13 12.82

63.50 57.61 8.00

70.00 63.50 5.00
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Table 16.3-5 MAPLHGR Limits

Bundle Type: GE 14-P 1ODNAB377-16GZ- 1001T-150-T6-2890 (GE 14C)

Average Planar Exposure MAPLHGR Limit

GWd/MT GWd/ST kW/ft

0.00 0.00 12.82

21.09 19.13 12.82

63.50 57.61 8.00

70.00 63.50 5.00

Table 16.3-6 MAPLHGR Limits

Bundle Type: GE 14-P 1ODNAB402-16GZ- 100T-150-T6-2891 (GE 14C)

Average Planar Exposure MAPLHGR Limit

GWd/MT GWd/ST kW/ft

0.00 0.00 12.82

21.09 19.13 12.82

63.50 57.61 8.00

70.00 63.50 5.00

Table 16.3-7 MAPLHGR Limits

Bundle Type: GE 14-P 1ODNAB350-16GZ- 100T-150-T6-2892 (GE 14C)

Average Planar Exposure MAPLHGR Limit

GWd/MT GWd/ST kW/ft

0.00 0.00 12.82

21.09 19.13 12.82

63.50 57.61 8.00

70.00 63.50 5.00
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Table 16.3-8 MAPLHGR Limits

Bundle Type: GE 14-P 1ODNAB 147-NOG- 1OOT- 150-T6-2893 (GE 14C)

Average Planar Exposure MAPLHGR Limit

GWd/MT GWd/ST kW/ft

0.00 0.00 12.82

21.09 19.13 12.82

63.50 57.61 8.00

70.00 63.50 5.00

Table 16.3-9 MAPLHGR Limits

Bundle Type: GE 14-P 1ODNAB419-16GZ- 10OT- 150-T6-2894 (GE 14C)

Average Planar Exposure MAPLHGR Limit

GWd/MT GWd/ST kW/ft

0.00 0.00 12.82

21.09 19.13 12.82

63.50 57.61 8.00

70.00 63.50 5.00

Table 16.3-10 MAPLHGR Limits

Bundle Type: GE 14-P 1ODNAB368-15GZ- 1OOT- 150-T6-2895 (GE14C)

Average Planar Exposure MAPLHGR Limit

GWd/MT GWd/ST kW/ft

0.00 0.00 12.82

21.09 19.13 12.82

63.50 57.61 8.00

70.00 63.50 5.00
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Table 16.3-11 MAPLHGR Limits

Bundle Type: GE 14-P 1ODNAB402-19GZ- 1OOT- 150-T6-2896 (GE 14C)

Average Planar Exposure MAPLHGR Limit

GWd/MT GWd/ST kW/ft

0.00 0.00 12.82

21.09 19.13 12.82

63.50 57.61 8.00

70.00 63.50 5.00

Table 16.3-12 MAPLHGR Limits

Bundle Type: GE 13-P9DTB 1 63-NOG- 100T- 146-T6-2888 (GE 13)

Average Planar Exposure MAPLHGR Limit

GWd/MT GWd/ST kW/ft

0.00 0.00 13.42

21.74 19.72 13.42

30.00 27.22 12.29

70.00 63.50 8.90

Table 16.3-13 MAPLHGR Limits

Bundle Type: GE 14-P 1 ODNAB377-17GZ- 100T- 150-T6-2897 (GE 14C)

Average Planar Exposure MAPLHGR Limit

GWd/MT GWd/ST kW/ft

0.00 0.00 12.82

21.09 19.13 12.82

63.50 57.61 8.00

70.00 63.50 5.00
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The single loop operation multiplier(s) on LHGR and MAPLHGR, and the ECCS-LOCA analytical initial
MCPR value(s), applicable to each fuel type in the new cycle core are shown in the following table.

Table 16.3-14 Initial MCPR and Single Loop Operation Multiplier on LHGR and

MAPLHGR

Single Loop Operation
Fuel Type Initial MCPR Multiplier on LHGR and

MAPLHGR

GE13 1.250 0.87

GE14C 1.300 0.93

16.4 References

The SAFER/GESTR ECCS-LOCA analysis base report(s) applicable to the new cycle core are:

References for GE13

1. Browns Ferry Nuclear Plant Units 1, 2 and 3 SAFER/GESTR-LOCA Loss-of-Coolant
Accident Analysis NEDC-32484P, Revision 6, February 2005.

References for GE14C

1. Browns Ferry Nuclear Plant Units 1, 2 and 3 SAFER/GESTR-LOCA Loss-of-Coolant
Accident Analysis NEDC-32484P, Revision 6, February 2005.
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Fuel Type

A=GE13-P9DTB391-13GZ-100T-146-T6-3964 (Cycle 13) H=GE14-P1ODNABI47-NOG-100T-150-T6-2893 (Cycle 7)
B=GE14-P1ODNAB200-3GZ-100T-150-T6-2609 (Cycle 13) I=GE 14-P 1 ODNAB419-16GZ- I OOT- I 50-T6-2894 (Cycle 7)
C=GE I 3-P9DTB I 56-NOG- 1 OOT- I 46-T6-2887 (Cycle 7) J=GE14-P1ODNAB368-15GZ-100T-150-T6-2895 (Cycle 7)
D=GE 14-PI ODNAB I 57-NOG- 100T-150-T6-2889 (Cycle 7) K=GEI4-PIODNAB402-19GZ-100T-150-T6-2896 (Cycle 7)
E=GE14-PIODNAB377-16GZ-100T-150-T6-2890 (Cycle 7) L=GEI3-P9DTBI63-NOG-100T-146-T6-2888 (Cycle 7)
F=GE14-PIODNAB402-16GZ-1OOT-150-T6-2891 (Cycle 7) M=GE14-P1ODNAB377-17GZ-IOOT-150-T6-2897 (Cycle 7)
G=GE 14-P IODNAB350-16GZ- 1OOT- 150-T6-2892 (Cycle 7)

Figure 1 Reference Core Loading Pattern
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