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UFSAR Figure 4-1 (Page 1 of 1)

Figure 4-1. 17 X 17 Fuel Assembly Cross Section
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Figure 4-2. Deleted Per 2001 Update
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Figure 4-3. Deleted Per 2016 Update.
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Catawba Nuclear Station

Figure 4-4. Deleted Per 1993 Update

Figure 4-5. Deleted Per 1993 Update

Figure 4-6. Deleted Per 2001 Update

Figure 4-7. Deleted Per 2001 Update

Figure 4-8. Deleted Per 2001 Update
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Catawba Nuclear Station

Figure 4-9. Full Length Rod Cluster Control and Drive Rod Assembly with Interfacing

Components

RCC ASSEMBLY - Y - RCC ASSEMBLY

W1THDRAWN . / INSERTED

e CRDM f—— ORIVE ROD
ASSEMBLY

— FULL LENGTH
RCC ASSEMBLY

GUIDE TUBE
ASSEMBLY

FUEL ASSEMBLY ——

(22 OCT 2001)



Catawba Nuclear Station UFSAR Figure 4-10 (Page 1 of 1)

Figure 4-10. Rod Cluster Control Assembly Outline
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Figure 4-11. Hybrid B,C Absorber Rod
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Catawba Nuclear Station

Figure 4-12. Deleted Per 2001 Update

Figure 4-13. Deleted Per 2000 Update

Figure 4-14. Deleted Per 1994 Update

Figure 4-15. Deleted Per 2001 Update
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Figure 4-16. Thimble Plug Assembly
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Figure 4-17. Fuel Loading Arrangement
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Figure 4-18. Fuel Loading Arrangement
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UFSAR Figure 4-19 (Page 1 of 1)

Figure 4-19. Production and Consumption of Higher Isotopes - HISTORICAL INFORMATION
NOT REQUIRED TO BE REVISED

7

(NLN/BN) S34OLOSI 13Nd 40 NOILIWNSNOD
™~ /-] (=] <

|

q - - ~N o~ g ™

N

I AR S N Y N

52

48

28 32

24
BURNUP (GWD/MTU)

16

12

] --] M~ @ 11} < M N

{(NLW/BX) SIHOLOSI HIHDIH 40 NOILONAOHd

(22 OCT 2001)



UFSAR Figure 4-20 (Page 1 of 1)

Catawba Nuclear Station

Figure 4-20. Boron Concentration Versus Typical Cycle Burnup With and Without Burnable

Poison
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Figure 4-21. Deleted Per 2000 Update
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Catawba Nuclear Station

Figure 4-22. Typical Burnable Poison Loading Pattern IBFA Fuel
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UFSAR Figure 4-23 (Page 1 of 1)

Figure 4-23. Typical Burnable Poison Loading Pattern Burnable Poison Rods
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UFSAR Figure 4-24 (Page 1 of 1)

Figure 4-24. Normalized Power Density Distribution Near Beginning-Of-Life, Unrodded Core, Hot
Full Power, No Xenon - HISTORICAL INFORMATION NOT REQUIRED TO BE REVISED
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UFSAR Figure 4-25 (Page 1 of 1)

Figure 4-25. Normalized Power Density Distribution Near Beginning-Of-Life, Unrodded Core, Hot
Full, Equilibrum Xenon - HISTORICAL INFORMATION NOT NOT REQUIRED TO BE REVISED
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UFSAR Figure 4-26 (Page 1 of 1)

Figure 4-26. Normalized Power Density Distribution Near Beginning-Of-Life, Group D 28%
Inserted, Hot Full Power, Equilibrum Xenon - HISTORICAL INFORMATION NOT REQUIRED

TO BE REVISED
H G F E D C B A

8 0.8992 1.2510 0.9931 1.2622 0.9848 1.2947 1.0010 0.4972

9 1.2510 1.1779 1.2984 1.1865 1.2375 1.2214 1.1927 0.4506
10 0.9921 1.2967 1.0001 1.2267 1.2061 1.2374 1.0941 0.4978
11 1.2602 1.1836 1.2251 1.1955 1.1938 1.1905 1.1497 0.3331
12 0.9837 1.2362 1.2055 1.1947 1.0838 1.1822 0.6243
13 1.2942 1.2209 1.2376 1.1916 1.1844 0.7171 0.2622
14 1.0009 1.1928 1.0946 1.1506 0.6249 0.2622
15 0.4972 0.4508 0.4985 0.3336 Assembly Average Power

(22 OCT 2001)
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UFSAR Figure 4-27 (Page 1 of 1)

Figure 4-27. Normalized Power Density Distribution Near Middle-Of-Life, Hot Full Power,
Equilibrum Xenon - HISTORICAL INFORMATION NOT REQUIRED TO BE REVISED
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UFSAR Figure 4-28 (Page 1 of 1)

Figure 4-28. Normalized Power Density Distribution Near End-Of-Life, Unrodded Core, Hot Full
Power, Equilibrum Xenon - HISTORICAL INFORMATION NOT REQUIRED TO BE REVISED
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UFSAR Figure 4-29 (Page 1 of 1)

Figure 4-29. Normalized Power Density Distribution Near End-Of-Life, Group D 28% Inserted,
Hot Full Power, Equilibrum Xenon - HISTORICAL INFORMATION NOT REQUIRED TO BE

REVISED
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Catawba Nuclear Station UFSAR Figure 4-30 (Page 1 of 1)

Figure 4-30. Rodwise Power Distribution in a Typical Assembly (G-9) Near Beginnig-Of-Life, Hot
Full Power, Equilibrium Xenon, Unrodded Core - HISTORICAL INFORMATION NOT
REQUIRED TO BE REVISED
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Catawba Nuclear Station

UFSAR Figure 4-31 (Page 1 of 1)

Figure 4-31. Rodwise Power Distribution in a Typical Assembly (G-9) Near End-Of-Life, Hot Full
Power, Equilibrium Xenon, Unrodded Core - HISTORICAL INFORMATION NOT REQUIRED TO BE

REVISED
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Catawba Nuclear Station UFSAR Figure 4-32 (Page 1 of 1)

Figure 4-32. Typical Axial Power Shapes Occurring at Beginning-Of-Life - HISTORICAL
INFORMATION NOT REQUIRED TO BE REVISED
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Catawba Nuclear Station UFSAR Figure 4-33 (Page 1 of 1)

Figure 4-33. Typical Axial Power Shapes Occurring at Middle-Of-Life - HISTORICAL
INFORMATION NOT REQUIRED TO BE REVISED
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Catawba Nuclear Station

UFSAR Figure 4-34 (Page 1 of 1)

Figure 4-34. Typical Axial Power Shapes Occurring at End-Of-Life - HISTORICAL
INFORMATION NOT REQUIRED TO BE REVISED
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Catawba Nuclear Station UFSAR Figure 4-35 (Page 1 of 1)

Figure 4-35. Comparison of Assembly Axial Power Distribution with Core Average Axial
Distribution, D Bank Slightly Inserted - HISTORICAL INFORMATION NOT REQUIRED TO BE

REVISED
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Catawba Nuclear Station

Figure 4-36. Deleted Per 1998 Update

Figure 4-37. Deleted Per 2000 Update

Figure 4-38. Deleted Per 2000 Update

Figure 4-39. Deleted Per 2000 Update

UFSAR Figure 4-36 - 4-39 (Page 1 of 1)
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Catawba Nuclear Station UFSAR Figure 4-40 (Page 1 of 1)

Figure 4-40. Peak Linear Power During Control Rod Malfunction Overpower Transient -
HISTORICAL INFORMATION NOT REQUIRED TO BE REVISED
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Catawba Nuclear Station UFSAR Figure 4-41 (Page 1 of 1)

Figure 4-41. Peak Linear Power During Boration/Dilution Overpower Transients - HISTORICAL
INFORMATION NOT REQUIRED TO BE REVISED
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Catawba Nuclear Station

UFSAR Figure 4-42 (Page 1 of 1)

Figure 4-42. Typical Comparison Between Calculated and Measured Relative Fuel Assembly Power
Distribution - HISTORICAL INFORMATION NOT REQUIRED TO BE REVISED
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Catawba Nuclear Station UFSAR Figure 4-43 (Page 1 of 1)

Figure 4-43. Comparison of Calculated and Measured Axial Shape - HISTORICAL
INFORMATION NOT REQUIRED TO BE REVISED
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Catawba Nuclear Station

UFSAR Figure 4-44 (Page 1 of 1)

Figure 4-44. Comparison of Calculated and Measured Peaking Factors, FQ X PREL MAX
Envelope as a Function of Core Height - HIST. INFOR. NOT REQUIRED TO BE REVISED
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Catawba Nuclear Station UFSAR Figure 4-45 (Page 1 of 1)

Figure 4-45. Doppler Temperature Coefficient at BOL and EOL, Cycle 1 - HISTORICAL
INFORMATION NOT REQUIRED TO BE REVISED
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Catawba Nuclear Station

Figure 4-46. Doppler - Only Power Coefficient - BOL, EOL, Cycle 1 - HISTORICAL

INFORMATION NOT REQUIRED TO BE REVISED
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UFSAR Figure 4-46 (Page 1 of 1)
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Catawba Nuclear Station UFSAR Figure 4-47 (Page 1 of 1)

Figure 4-47. Doppler - Only Power Defect Coefficient - BOL, EOL, Cycle 1 - HISTORICAL
INFORMATION NOT REQUIRED TO BE REVISED
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Catawba Nuclear Station UFSAR Figure 4-48 (Page 1 of 1)

Figure 4-48. Moderator Temperature Coefficient - BOL Cycle 1, No Rods - HISTORICAL
INFORMATION NOT REQUIRED TO BE REVISED
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Catawba Nuclear Station

UFSAR Figure 4-49 (Page 1 of 1)

Figure 4-49. Moderator Temperature Coefficient - EOL Cycle 1 - HISTORICAL INFORMATION
NOT REQUIRED TO BE REVISED
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Catawba Nuclear Station

UFSAR Figure 4-50 (Page 1 of 1)

Figure 4-50. Moderator Temperature Coefficient as a Function of Boron Concentration - BOL
Cycle 1, No Rods - HISTORICAL INFORMATION NOT REQUIRED TO BE REVISED
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Catawba Nuclear Station UFSAR Figure 4-51 (Page 1 of 1)

Figure 4-51. Hot Full Power Temperature Coefficient During Cycle 1 for the Critical Boron
Concentration - HISTORICAL INFORMATION NOT REQUIRED TO BE REVISED

0

MODERATOR TEMPERATURE COEFFICIENT, aplarm {PCM/F)

.30 | l

0 5,000 10,000 15,000
BURNUP (MWD/MTU)

(22 OCT 2001)



Catawba Nuclear Station UFSAR Figure 4-52 (Page 1 of 1)

Figure 4-52. Total Power Coefficient - BOL, EOL, Cycle 1 - HISTORICAL INFORMATION NOT
REQUIRED TO BE REVISED
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UFSAR Figure 4-53 (Page 1 of 1)

Figure 4-53. Total Power Defect - BOL, EOL, Cycle 1 - HISTORICAL INFORMATION NOT
REQUIRED TO BE REVISED
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Figure 4-54. Rod Cluster Control Assembly Pattern

UFSAR Figure 4-54 (Page 1 of 1)
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Figure 4-55. Accidental Simultaneous Withdrawal of Two Control Banks, EOL, HZP, Banks C and
B Moving in the Same Plane - HISTORICAL INFORMATION NOT REQUIRED TO BE
REVISED
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Figure 4-56. Deleted Per 1998 Update

Figure 4-57. Deleted Per 1998 Update
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UFSAR Figure 4-58 (Page 1 of 1)

Figure 4-58. Axial Offset Versus Time PWR Core with 12-ft. Height and 121 Assemblies
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Catawba Nuclear Station UFSAR Figure 4-59 (Page 1 of 1)

Figure 4-59. XY Xenon Test Thermocouple Response Quadrant Tilt Difference Versus Time
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Figure 4-60. Deleted Per 1998 Update
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Figure 4-61. Comparison of Calculated and Measured Boron Concentration for 2-Loop Plant, 121
Assemblies, 12-Foot Core
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Catawba Nuclear Station UFSAR Figure 4-62 (Page 1 of 1)

Figure 4-62. Comparison of Calculated and Measured CB 3-Loop Plant with 157 Assemblies, 12-
Foot Core
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Figure 4-63. Comparison of Calculated and Measured CB 4-Loop Plant, 193 Assemblies, 12-Foot
Core
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Figure 4-64. Deleted Per 1997 Update
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Figure 4-65. Measured Versus Predicted Critical Heat Flux - BWCMYV
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Catawba Nuclear Station UFSAR Figure 4-66 (Page 1 of 1)

Figure 4-66. TDC Versus Reynolds Number for 26-inch Grid Spacing
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Catawba Nuclear Station UFSAR Figure 4-67 - 4-69 (Page 1 of 1)

Figure 4-67. Deleted Per 2001 Update

Figure 4-68. Deleted Per 2001 Update

Figure 4-69. Deleted Per 2001 Update
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Catawba Nuclear Station UFSAR Figure 4-70 (Page 1 of 1)

Figure 4-70. Void Fraction Versus Themodynamic Quality H-Hsat/Hg-Hsat
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Catawba Nuclear Station UFSAR Figure 4-71 - 4-73 (Page 1 of 1)

Figure 4-71. Deleted Per 2001 Update

Figure 4-72. Deleted Per 1995 Update

Figure 4-73. Deleted per 1992 Update
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Catawba Nuclear Station

Figure 4-74. Distribution of Incore Instrumentation
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Figure 4-75. Deleted Per 2016 Update
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Catawba Nuclear Station

UFSAR Figure 4-76 (Page 1 of 1)

Figure 4-76. Unit 1 Reactor Coolant System Temperature - Percent Power Map

Refer to 4.4.3.4 for applicability.
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Catawba Nuclear Station

UFSAR Figure 4-77 (Page 1 of 1)

Figure 4-77. Unit 2 Reactor Coolant System Temperature - Percent Power Map

Refer to 4.4.3.4 for applicability.
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UFSAR Figure 4-78 (Page 1 of 1)

Catawba Nuclear Station

Figure 4-78. Replacement of Secondary Sources
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Catawba Nuclear Station UFSAR Figure 4-79 (Page 1 of 1)

Figure 4-79. Typical Burnable Poison Rod (BWFC) Cross Section
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Catawba Nuclear Station UFSAR Figure 4-80 (Page 1 of 1)

Figure 4-80. Typical Burnable Poison Arrangement within An Assembly Burnable Poison Rods
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Catawba Nuclear Station UFSAR Figure 4-81 (Page 1 of 1)

Figure 4-81. Typical Burnable Poison Arrangement within An Assembly IFBA Fuel Rods
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Catawba Nuclear Station

UFSAR Figure 4-82 (Page 1 of 1)

Figure 4-82. RFA 17 x 17 Fuel Assembly Cross Section
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Catawba Nuclear Station UFSAR Figure 4-83 (Page 1 of 1)

Figure 4-83. WABA Assembly Diagram
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Catawba Nuclear Station UFSAR Figure 4-84 (Page 1 of 1)

Figure 4-84. WABA Burnable Poison Rod Cross Section
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Catawba Nuclear Station UFSAR Figure 4-85 (Page 1 of 1)

Figure 4-85. 17x17 Westinghouse Robust Fuel Assembly Outline
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Figure 4-86. Westinghouse Robust Fuel Rod Assembly
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UFSAR Figure 4-87 (Page 1 of 1)

Catawba Nuclear Station

Figure 4-87. Hybrid B,C Absorber Rod (BWFC Demo)

1 -

9

16

ARMOLOY / 304 SST.

._._oww - ARMOLOY / 304 SST.

Crg Co / INCONEL 625

Il

4

:MW\ Crgz Co / INCONEL 625
COATED REGION

— .383 o MAX. 094 o

[

J

i —

.300 @

102 t 28

4

30

UNCOATED CLAD DIA. —
.381 - 304SS
.378S - INCONEL 625

“ T.Nw\— [}

=

\

B4C Pellets |

AgIncd

(22 OCT 2001))



UFSAR Figure 4-88 (Page 1 of 1)

Catawba Nuclear Station

Figure 4-88 Typical 17 x 17 Mark BW/MOX1 Fuel Assembly Configuration
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