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INTRODUCTION 

This appendix includes a four-page Physical Description 
report for each assembly type identified from the current data. 
Where available, a drawing of an assembly follows the appropriate 
Physical Description report. If no drawing is available for an 
assembly, a cross-reference to a similar assembly is provided if 
possible. 

For Advanced Nuclear Fuels, Babcock & Wilcox, Combustion 
Engineering, and Westinghouse assemblies, information was 
obtained via subcontracts with these fuel vendors. Data for some 
assembly types are not available. For such assemblies, the 
information shown in this report was obtained from the open 
literature and by inference from reload fuels made by other 
vendors. Efforts to obtain additional information are 
continuing. 

Individual Physical Description reports can be generated 
interactively through the menu-driven LWR Assemblies Data Base 
system. These reports can be viewed on the screen or directed to 
a printer. Special reports and compilations of specific data 
items can be produced on request. Examples of such special 
reports are shown on the pages 2A-9 through 2A-16. 

Comments and requests are welcome. Please contact: 

K. J. Note 
Oak Ridge National Laboratory 
P. 0. Box X 
Oak Ridge, Tennessee 37831 
(615) 574-6632 	or FTS-624-6632 
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EXAMPLES OF 
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CURRENTLY LISTED ASSEMBLIES 

PRESSURIZED WATER REACTOR ASSEMBLIES 

Assembly 
Manufacturer 

Array 
Size Version 

Babcock & Wilcox 14 X 14 
Babcock & Wilcox 15 X 15 Mark B 
Babcock & Wilcox 15 X 15 St.Stl. 
Babcock & Wilcox 15 X 15 Mark BZ 
Babcock & Wilcox 17 X 17 Mark C 
Combustion Engineering 14 X 14 Std 
Combustion Engineering 14 X 14 Ft.Cal. 
Combustion Engineering 15 X 15 Palis. 
Combustion Engineering 16 X 16 Onofre 
Combustion Engineering 16 X 16 Lucie 2 
Combustion Engineering 16 X 16 ANO2 
Combustion Engineering 16 X 16 SYS80 
Combustion Engineering 15 X 16 Yankee 
Exxon / ANF 14 X 14 WE 
Exxon / ANF 14 X 14 CE 
Exxon / ANF 14 X 14 TOP ROD 
Exxon / ANF 15 X 15 WE 
Exxon / ANF 15 X 15 CE 
Exxon / ANF 15 X 16 WE 
Exxon / ANF 17 X 17 WE 
Westinghouse 13 X 13 
Westinghouse 14 X 14 Std/ZCA 
Westinghouse 14 X 14 OFA 
Westinghouse 14 X 14 Std/ZCB 
Westinghouse 14 X 14 Std/SC 
Westinghouse 14 X 14 Model C 
Westinghouse 15 X 15 Std/ZC 
Westinghouse 15 X 15 OFA 
Westinghouse 15 X 15 Std/SC 
Westinghouse 15 X 16 
Westinghouse 17 X 17 Std 
Westinghouse 17 X 17 OFA 
Westinghouse 17 X 17 Vant 5 
Westinghouse 17 X 17 XLR 
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CURRENTLY LISTED ASSEMBLIES 

BOILING WATER REACTOR ASSEMBLIES 

Assembly 
Manufacturer 

Array 
Size Version 

Allis Chalmers 10 X 10 
Exxon / ANF 6 X 6 GE 
Exxon / ANF 6 X 6 HUM.BAY 
Exxon / ANF 7 X 7 GE 
Exxon / ANF 8 X 8 JP-3 
Exxon / ANF 8 X 8 JP-4,5 
Exxon / ANF 9 X 9 JP-3 
Exxon / ANF 9 X 9 JP-4,5 
Exxon / ANF 9 X 9 BRP 
Exxon / ANF 10 X 10 AC 
Exxon / ANF 11 X 11 GE 
Exxon / ANF 14 X 14 Ft.Cal 
General Electric 6 X 6 DRES-1 
General Electric 6 X 6 HUM.BAY 
General Electric 7 X 7 /2,3:V1 
General Electric 7 X 7 /2,3:V2 
General Electric 7 X 7 /4,5 
General Electric 7 X 7 HUM.BAY 
General Electric 8 X 8 /2,3 
General Electric 8 X 8 /4,5:V1 
General Electric 8 X 8 /4,5:V2 
General Electric 9 X 9 BRP 
General Electric 11 X 11 BRP 
Westinghouse 8 X 8 QUAD+ 
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ASSEMBLY PHYSICAL DIMENSIONS 

PRESSURIZED WATER REACTOR ASSEMBLIES 

Assembly Array 
Assembly 
Length 

Assembly 
Width 

Manufacturer Size Version  (inches) (inches) 

Babcock & Wilcox 14 X 14 
Babcock & Wilcox 15 X 15 Mark B 165.625 8.536 
Babcock & Wilcox 15 X 15 St.Stl. 137.06 8.466 
Babcock & Wilcox 15 X 15 Mark BZ 165.625 8.536 
Babcock & Wilcox 17 X 17 Mark C 165.71875 8.536 
Combustion Engineering 14 X 14 Std 157.00 8.10 
Combustion Engineering 14 X 14 Ft.Cal. 146 8.1 
Combustion Engineering 15 X 15 Palis. 147.5 8.2 
Combustion Engineering 16 X 16 Onofre 176.803 8.1 
Combustion Engineering 16 X 16 Lucie 2 158.129 8.1 
Combustion Engineering 16 X 16 ANO2 176.803 8.1 
Combustion Engineering 16 X 16 SYS80 178.250 8.1 
Combustion Engineering 15 X 16 Yankee 111.785 7.6 
Exxon / ANF 14 X 14 WE 160.13 7.763 
Exxon / ANF 14 X 14 CE 157.24 8.110 
Exxon / ANF 14 X 14 TOP ROD 160.13 7.763 
Exxon / ANF 15 X 15 WE 159.7 8.426 
Exxon / ANF 15 X 15 CE 148.852 8.250 
Exxon / ANF 15 X 16 WE 111.775 7.614 
Exxon / ANF 17 X 17 WE 159.71 8.426 
Westinghouse 13 X 13 
Westinghouse 14 X 14 Std/ZCA 159.71 7.76 
Westinghouse 14 X 14 OFA 159.71 7.76 
Westinghouse 14 X 14 Std/ZCB 159.71 7.76 
Westinghouse 14 X 14 Std/SC 137.06 7.76 
Westinghouse 14 X 14 Model C 157.238 8.03 
Westinghouse 15 X 15 Std/ZC 159.71 8.434 
Westinghouse 15 X 15 OFA 159.765 8.424 
Westinghouse 15 X 15 Std/SC 137.06 8.42 
Westinghouse 15 X 16 
Westinghouse 17 X 17 Std 159.765 8.434 
Westinghouse 17 X 17 OFA 159.765 8.434 
Westinghouse 17 X 17 Vant 5 160.1 8.426 
Westinghouse 17 X 17 XLR 199 8.43 
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ASSEMBLY PHYSICAL DIMENSIONS 

BOILING WATER REACTOR ASSEMBLIES 

Assembly Array 
Assembly 
Length 

Assembly 
Width 

Manufacturer Size Version (inches) (inches) 

Allis Chalmers 10 X 10 
Exxon / ANF 6 X 6 GE 134.32 4.275 
Exxon / ANF 6 X 6 HUM.BAY 95 
Exxon / ANF 7 X 7 GE 171.25 5.247 
Exxon / ANF 8 X 8 JP-3 171.29 5.251 
Exxon / ANF 8 X 8 JP-4,5 176.05 5.251 
Exxon / ANF 9 X 9 JP-3 171.29 5.251 
Exxon / ANF 9 X 9 JP-4,5 176.058 5.251 
Exxon / ANF 9 X 9 BRP 82 6.5 
Exxon / ANF 10 X 10 AC 102.45 5.614 
Exxon / ANF 11 X 11 GE 83.970 6.515 
Exxon / ANF 14 X 14 Ft.Cal 147 
General Electric 6 X 6 DRES-1 135 4 
General Electric 6 X 6 HUM.BAY 95 4 
General Electric 7 X 7 /2,3:V1 171 5.518 
General Electric 7 X 7 /2,3:V2 171 5.518 
General Electric 7 X 7 /4,5 176 5.518 
General Electric 7 X 7 HUM.BAY 95 4 
General Electric 8 X 8 /2,3 171 5.518 
General Electric 8 X 8 /4,5:V1 176 5.518 
General Electric 8 X 8 /4,5:V2 176 5.518 
General Electric 9 X 9 BRP 82 6.5 
General Electric 11 X 11 BRP 82 6.5 
Westinghouse 8 X 8 QUAD+ 175.5 5.50 
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ASSEMBLY WEIGHT CHARACTERISTICS 

PRESSURIZED WATER REACTOR ASSEMBLIES 

Assembly Array 
Assembly 
Weight Metric Tons 

Manufacturer Size Version  (pounds) Initial Heavy Metal 

Babcock & Wilcox 14 X 14 
Babcock & Wilcox 15 X 15 Mark B 1515.0 0.46363 
Babcock & Wilcox 15 X 15 St.Stl. 1255.0 0.40946 
Babcock & Wilcox 15 X 15 Mark BZ 1515.0 0.46363 
Babcock & Wilcox 17 X 17 Mark C 1505.0 0.45619 
Combustion Engineering 14 X 14 Std 1270.0 0.38600 
Combustion Engineering 14 X 14 Ft.Cal. 1220.0 0.37600 
Combustion Engineering 15 X 15 Palis. 1360.0 0.41300 
Combustion Engineering 16 X 16 Onofre 1430.0 0.42600 
Combustion Engineering 16 X 16 Lucie 2 1300.0 0.39000 
Combustion Engineering 16 X 16 ANO2 1430.0 0.42600 
Combustion Engineering 16 X 16 SYS80 1430.0 0.42600 
Combustion Engineering 15 X 16 Yankee 720 0.231 
Exxon / ANF 14 X 14 WE 1271.2 0.37900 
Exxon / ANF 14 X 14 CE 1292.2 0.38099 
Exxon / ANF 14 X 14 TOP ROD 1215.0 0.36497 
Exxon / ANF 15 X 15 WE 1432.8 0.43197 
Exxon / ANF 15 X 15 CE 1338.6 0.40069 
Exxon / ANF 15 X 16 WE 796.6 0.23554 
Exxon / ANF 17 X 17 WE 1348.0 0.40113 
Westinghouse 13 X 13 
Westinghouse 14 X 14 Std/ZCA 1242-1302 0.389-0.407 
Westinghouse 14 X 14 OFA 1096-1177 0.336-0.358 
Westinghouse 14 X 14 Std/ZCB 1242-1302 0.389-0.407 
Westinghouse 14 X 14 Std/SC 1233-1247 0.37300 
Westinghouse 14 X 14 Model C 1283.0 0.39700 
Westinghouse 15 X 15 Std/ZC 1449-1472 0.4563-0.4690 
Westinghouse 15 X 15 OFA 1448-1459 0.46270 
Westinghouse 15 X 15 Std/SC 1392-1421 0.413-0.422 
Westinghouse 15 X 16 
Westinghouse 17 X 17 Std 1482.0 0.46360 
Westinghouse 17 X 17 OFA 1373.0 0.42600 
Westinghouse 17 X 17 Vant 5 1365.0 0.42302 
Westinghouse 17 X 17 XLR 
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ASSEMBLY WEIGHT CHARACTERISTICS 

BOILING WATER REACTOR ASSEMBLIES 

Assembly Array 
Assembly 
Weight Metric Tons 

Manufacturer Size Version (pounds) Initial Heavy Metal 

Allis Chalmers 10 X 10 
Exxon / ANF 6 X 6 GE 328.4 0.09466 
Exxon / ANF 6 X 6 HUM.BAY 
Exxon / ANF 7 X 7 GE 619.1 0.18377 
Exxon / ANF 8 X 8 JP-3 562.3 0.17425 
Exxon / ANF 8 X 8 JP-4,5 587.8 0.17679 
Exxon / ANF 9 X 9 JP-3 556.9 0.16771 
Exxon / ANF 9 X 9 JP-4,5 575.3 0.17298 
Exxon / ANF 9 X 9 BRP 
Exxon / ANF 10 X 10 AC 376.6 0.10824 
Exxon / ANF 11 X 11 GE 457.3 0.13165 
Exxon / ANF 14 X 14 Ft.Cal 0.162 
General Electric 6 X 6 DRES-1 0.107 
General Electric 6 X 6 HUM.BAY 0.77 
General Electric 7 X 7 /2,3:V1 
General Electric 7 X 7 /2,3:V2 
General Electric 7 X 7 /4,5 
General Electric 7 X 7 HUM.BAY 0.77 
General Electric 8 X 8 /2,3 
General Electric 8 X 8 /4,5:V1 
General Electric 8 X 8 /4,5:V2 
General Electric 9 X 9 BRP 0.138 
General Electric 11 X 11 BRP 
Westinghouse 8 X 8 QUAD+ 600.0 
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ASSEMBLY FUEL ROD CHARACTERISTICS 

PRESSURIZED WATER REACTOR ASSEMBLIES 

Assembly Array 
Rod 

Diameter Clad 
Manufacturer Size Version (inches)  Material 

Babcock & Wilcox 14 X 14 
Babcock & Wilcox 15 X 15 Mark B 0.430 Zircaloy-4 
Babcock & Wilcox 15 X 15 St.Stl. 0.422 Stainless Steel 304 
Babcock & Wilcox 15 X 15 Mark BZ 0.430 Zircaloy-4 
Babcock & Wilcox 17 X 17 Mark C 0.379 Zircaloy-4 
Combustion Engineering 14 X 14 Std 0.440 Zircaloy-4 
Combustion Engineering 14 X 14 Ft.Cal. 0.440 Zircaloy-4 
Combustion Engineering 15 X 15 Palis. 0.418 Zircaloy-4 
Combustion Engineering 16 X 16 Onofre 0.382 Zircaloy-4 
Combustion Engineering 16 X 16 Lucie 2 0.382 Zircaloy-4 
Combustion Engineering 16 X 16 ANO2 0.382 Zircaloy-4 
Combustion Engineering 16 X 16 SYS80 0.382 Zircaloy-4 
Combustion Engineering 15 X 16 Yankee Zircaloy-4 
Exxon / ANF 14 X 14 WE 0.424 Zircaloy-4 
Exxon / ANF 14 X 14 CE 0.440 Zircaloy-4 
Exxon / ANF 14 X 14 TOP ROD 0.417 Zircaloy-4 
Exxon / ANF 15 X 15 WE 0.424 Zircaloy-4 
Exxon / ANF 15 X 15 CE 0.417 Zircaloy-4 
Exxon / ANF 15 X 16 WE 0.365 Zircaloy-4 
Exxon / ANF 17 X 17 WE 0.360 Zircaloy-4 
Westinghouse 13 X 13 
Westinghouse 14 X 14 Std/ZCA 0.422 Zircaloy-4 
Westinghouse 14 X 14 OFA 0.400 Zircaloy-4 
Westinghouse 14 X 14 Std/ZCB 0.422 Zircaloy-4 
Westinghouse 14 X 14 Std/SC 0.422 Stainless Steel 304 
Westinghouse 14 X 14 Model C 0.440 Zircaloy-4 
Westinghouse 15 X 15 Std/ZC 0.422 Zircaloy-4 
Westinghouse 15 X 15 OFA 0.422 Zircaloy-4 
Westinghouse 15 X 15 Std/SC 0.422 Stainless Steel 304 
Westinghouse 15 X 16 
Westinghouse 17 X 17 Std 0.374 Zircaloy-4 
Westinghouse 17 X 17 OFA 0.360 Zircaloy-4 
Westinghouse 17 X 17 Vant 5 0.36 Zircaloy-4 
Westinghouse 17 X 17 XLR 0.374 Zircaloy-4 
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ASSEMBLY FUEL ROD CHARACTERISTICS 

PRESSURIZED WATER REACTOR ASSEMBLIES 

Assembly 
Manufacturer 

Array 
Size Version 

Rod 
Diameter 
(inches) 

Clad 
Material 

Allis Chalmers 
Exxon / ANF 
Exxon / ANF 
Exxon / ANF 
Exxon / ANF 
Exxon / ANF 
Exxon / ANF 
Exxon / ANF 
Exxon / ANF 
Exxon / ANF 
Exxon / ANF 
Exxon / ANF 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
Westinghouse 

10 X 10 
6 X 6 
6 X 6 
7 X 7 
8 X 8 
8 X 8 
9 X 9 
9 X 9 
9 X 9 
10 X 10 
11 X 11 
14 X 14 
6 X 6 
6 X 6 
7 X 7 
7 X 7 
7 X 7 
7 X 7 
8 X 8 
8 X 8 
8 X 8 
9 X 9 
11 X 11 
8 X 8 

GE 
HUM.BAY 
GE 
JP-3 
JP-4,5 
JP-3 
JP-4,5 
BRP 
AC 
GE 
Ft.Cal 
DRES-1 
HUM.BAY 
/2,3:V1 
/2,3:V2 
/4,5 
HUM.BAY 
/2,3 
/4,5:V1 
/4,5:V2 
BRP 
BRP 
QUAD+ 

0.396 
0.5645 

0.570 
0.484 
0.484 
0.424 
0.424 
0.5625 
0.394 
0.449 

0.562 
0.563 
0.570 
0.563 
0.563 
0.486 
0.48 
0.49 
0.49 
0.5625 
0.449 
0.458 

Stainless Steel 
Zircaloy-2 

Zircaloy-2 
Zircaloy-2 
Zircaloy-2 
Zircaloy-2 
Zircaloy-2 
Zircaloy-2 
Stainless Steel 
Zircaloy-2 

Zircaloy-2 

Zircaloy-2 
Zircaloy-2 
Zircaloy-2 

Zircaloy-2 
Zircaloy-2 

Zircaloy-2 

Zircaloy-2 

348H 

348H 
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LISTING OF 

PHYSICAL DESCRIPTION REPORTS 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Allis Chalmers 10 X 10 BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  

Assembly Length (inches) 	  
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.565 

Total Assembly Weight (lbs) 	  

Weight of Heavy Metal (lbs) 	  

Metric Tons Initial Heavy Metal (metric tons) 	 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  
for Mechanical Disassembly in Air 	 
for Underwater Cosolidation 	 
for Underwater Rod Replacement 	 

Comments: 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Allis Chalmers 10 X 10 	BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name Parts/ Weight(kg)/ Zone Material Materia 
Assembly Assembly Name Fractio 

T. TIE PLATE 1 0.0000 TOP St.Steel 304 1.00000 

B. TIE PLATE 1 0.0000 BOTTOM St.Steel 304 1.00000 

Drawing Numbers Associated With Assembly: 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Allis Chalmers 10 X 10 BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 100 

Typical Number of Fueled Rods per Assembly 	 100 

Rod Diameter (inches) 	  0.396 

Rod Length (inches) 	  

Active Length (inches) 	  

Weight per Rod (lbs) 	  

Clad Material 	  St.Steel 348H 

Clad Thickness (inches) 	  0.020 

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  0.003 

Fill Gas Used 	  

Initial Gas Pressure (psig) 	  

Nitrogen Content of Fill Gas (percent) 	 0.0 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Allis Chalmers 10 X 10 BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  0.350 

Fuel Pellet Length (inches) 	  1.050 

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  

Fuel Density (% theoretical) 	  95 

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	  

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  

Plenum Spring Weight per Assembly (lbs) 	 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  

Comments: 
Length of fuel pellets varies from 0.35 to 1.05 inches. 
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No drawing available for an Allis Chalmers 10 X 10. 

For a drawing of a similar assembly, see page 2A-155. 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Babcock & Wilcox 14 X 14 PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  

Assembly Length (inches) 	  
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  

Total Assembly Weight (lbs) 	  

Weight of Heavy Metal (lbs) 	  

Metric Tons Initial Heavy Metal (metric tons) 	 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  
for Mechanical Disassembly in Air 	 
for Underwater Cosolidation 	 
for Underwater Rod Replacement 	 

Comments: 
All of these assemblies were used in Con. Edison's Indian Point-1 
Reactor and have been reprocessed at West Valley. 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Babcock & Wilcox 14 X 14 PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ Weight(kg)/ Zone 	Material 	Material 
Assembly Assembly 	Name 	Fraction 

Drawing Numbers Associated With Assembly: 
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PHYSICAL DESCRIPTION REPORT 
	

PAGE: 3 

Babcock & Wilcox 14 X 14 PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  

Fuel Rod Positions per Assembly 	 

Typical Number of Fueled Rods per Assembly 	 

Rod Diameter (inches) 	  

Rod Length (inches) 	  

Active Length (inches) 	  

Weight per Rod (lbs) 	  

Clad Material 	  

Clad Thickness (inches) 	  

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  

Initial Gas Pressure (psig) 	  

Nitrogen Content of Fill Gas (percent) 	 0.0 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Babcock & Wilcox 14 X 14 PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  

Fuel Density (% theoretical) 	  

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	  

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  

Plenum Spring Weight per Assembly (lbs) 	 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  

Comments: 
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No drawing available for a Babcock & Wilcox 14 X 14. 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Babcock & Wilcox 15 X 15 Mark B PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  1971 

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 3764 

Assembly Width (inches) 	  8.536 

Assembly Length (inches) 	  165.625 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.568 

Total Assembly Weight (lbs) 	  1515.0 

Weight of Heavy Metal (lbs) 	  1022.12 

Metric Tons Initial Heavy Metal (metric tons) 	 0.46363 

Enrichment Range (% U235) 	  2.0-4.0 

Average Design Burnup (MWd/MTIHM) 	 35000 

Maximum Design Burnup (MWd/MTIHM) 	 50200 

Linear Heat Rating (KW/foot) 	  6.30 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  3 
for Mechanical Disassembly in Air 	 5 
for Underwater Cosolidation 	 3 
for Underwater Rod Replacement 	 5 

Comments: 
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PHYSICAL DESCRIPTION REPORT 
	

PAGE: 2 

Babcock & Wilcox 15 X 15 Mark B PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 	Zone 
Assembly 

Material 
Name 

Material 
Fraction 

TOP NOZZLE 1 7.4800 TOP St.Steel CF3M 1.00000 

BOTTOM NOZZLE 1 8.1600 BOTTOM St.Steel CF3M 1.00000 

GUIDE TUBES 16 8.0000 IN CORE Zircaloy-4 1.00000 

INSTRUMENT TUBE 1 0.6400 IN CORE Zircaloy-4 1.00000 

SPACER-PLENUM 1 1.0400 GAS PLENUM Inconel-718 1.00000 

SPACER-BOTTOM 1 1.3000 BOTTOM Incone1-718 1.00000 

SPACER-INCORE 6 4.9000 IN CORE Incone1-718 1.00000 

SPRING RETAINER 1 0.9100 TOP St.Steel CF3M 1.00000 

HOLDDOWN SPRING 1 1.8000 TOP Inconel-718 1.00000 

UPPER END PLUG 2 0.0600 TOP St.Steel 304 1.00000 

UPPER NUT 16 0.5100 TOP St.Steel 304L 1.00000 

LOWER NUT 16 0.1500 BOTTOM St.Steel 304 1.00000 

GRID SUPPORTS 7 0.6400 IN CORE Zircaloy-4 1.00000 

Drawing Numbers Associated With Assembly: 

02-32958F 
11-55248F 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Babcock & Wilcox 15 X 15 Mark B PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	  225 

Typical Number of Fueled Rods per Assembly 	 208 

Rod Diameter (inches) 	  0.430 

Rod Length (inches) 	  153.68 

Active Length (inches) 	  141.8 

Weight per Rod (lbs) 	  7.00 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.0265 

Clad Final Conditioning 	  SRA 

Fuel-Clad Gap (inches) 	  0.0042 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  415 

Nitrogen Content of Fill Gas (percent) 	 3.0 



2A-34 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Babcock & Wilcox 15 X 15 Mark B PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Uranium Oxide 

Dished, Chamfered 

0.3686 

0.435 

5.58 

Open Porosity (percent) 	  < 1% 

Grain Size (microns) 	  10-14 

Fuel Density (% theoretical) 	  95 

0/U Ratio 	  2-2.02:1 

Smear Density(gr/cm3) 	  9.75 

Spacer Pellet Material 	  Zircaloy-4 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (lbs) 	 0.042 

Plenum Length (inches) 	  11.720 

Plenum Volume (cubic inches) 	  1.308 

Comments: 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Babcock & Wilcox 15 X 15 St.Stl. PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  1976 

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 368 

Assembly Width (inches) 	  8.466 

Assembly Length (inches) 	  137.06 
with Control Rod Inserted 	  
including Holddown Device, etc 	 137.625 

Rod Pitch (inches) 	  0.563 

Total Assembly Weight (lbs) 	  1255.0 

Weight of Heavy Metal (lbs) 	  902.70 

Metric Tons Initial Heavy Metal (metric tons) 	 0.40946 

Enrichment Range (% U235) 	  4.0 

Average Design Burnup (MWd/MTIHM) 	 33000 

Maximum Design Burnup (MWd/MTIHM) 	 39000 

Linear Heat Rating (KW/foot) 	  5.57 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  3 
for Mechanical Disassembly in Air 	 5 
for Underwater Cosolidation 	 3 
for Underwater Rod Replacement 	 5 

Comments: 
Manufactured only for Conn. Yankee's Haddam Neck Reactor. 
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PHYSICAL DESCRIPTION REPORT 
	

PAGE: 2 

Babcock & Wilcox 15 X 15 St.Stl. PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 	Zone 
Assembly 

Material 
Name 

Material 
Fraction 

GUIDE TUBES 20 7.2600 IN CORE St.Steel 304 1.00000 

INSTRUMENT TUBE 1 0.3500 IN CORE St.Steel 304 1.00000 

TOP NOZZLE 1 9.4800 TOP St.Steel CF3M 1.00000 

BOTTOM NOZZLE 1 6.3000 BOTTOM St.Steel 304L 1.00000 

SPACER-INCORE 6 3.8000 IN CORE Inconel-718 1.00000 

HOLDDOWN SPRING 4 0.3300 TOP Inconel-718 1.00000 

SPACER-PLENUM 1 0.6400 GAS PLENUM Inconel-718 1.00000 

LOWER NUT 20 0.08Q0 BOTTOM St.Steel 304 1.00000 

UPPER NUT 20 0.1300 TOP St.Steel 304 1.00000 

Drawing Numbers Associated With Assembly: 

02-1001177F 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 

Babcock & Wilcox 15 X 15 St.Stl. PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  

3 

Fuel Rod 

Fuel Rod Positions per Assembly 	 225 

Typical Number of Fueled Rods per Assembly 	 204 

Rod Diameter (inches) 	  0.422 

Rod Length (inches) 	  126.68 

Active Length (inches) 	  120.5 

Weight per Rod (lbs) 	  5.90 

Clad Material 	  St.Steel 

Clad Thickness (inches) 	  0.0165 

Clad Final Conditioning 	  SRA 

Fuel-Clad Gap (inches) 	 00325 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  40 

Nitrogen Content of Fill Gas (percent) 	 3.0 

304 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Babcock & Wilcox 15 X 15 St.Stl. PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  Dished, Chamfered 

Fuel Pellet Diameter (inches) 	  0.3825 

Fuel Pellet Length (inches) 	  0.458 

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  < 1% 

Grain Size (microns) 	  10-14 

Fuel Density (% theoretical) 	  95 

0/U Ratio 	  2-2.02:1 

Smear Density(gr/cm3) 	  9.75 

Spacer Pellet Material 	  Zircaloy-4 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (lbs) 	 0.035 

Plenum Length (inches) 	  4.810 

Plenum Volume (cubic inches) 	  0.570 

Comments: 



5.69 
REF 

3 873 
REF 

1Z1.34  
REF.  

0 
12.68 7 
REF 

	  108.38 
REF. 

\\— UPPER ACTIVE 
FUEL LINE 

87 30 
REF 

	 45.14. 
REF 

24.06 
REF 

0 CONK YANKEE FUEL ASSEMBLY 
15 x 15 STAINLESS STEEL 

_ 	. 
"" I 	eA -86 
C7.1,1■41.C. 

COW.) YANKEE 

FUEL ASSEMBLY 
IN FOR MATIOLI 
DRAWING 

oc • I ax. 

• • - ^ 	• • , 
• 1 _ 1 	 - • 
• • _ 	 - • - 

1165405 E 0 

   

TwiMBLE TUBE 
INSTRUMENT TUBE /-- 

ICKOIKWNWMIWIDICNCLOCK 
MIONUFICONIMPAil 
Mi1•111:011111PMEIMMOrk 
VIA.0112.11111,111MON 
fall9Siull1111111.911123 
_ rammaumemmommom ■IMA■■■■■■111■■14■re 
61■■■■■■■■■■■■• 
W.ENNEWNEKKK WER 

	

; 1 —  1901;17 	001 F 	FUEL ASSEMBLY 

2 1 1 1001210 	001 F 	SKELETON STRUCTURE ----- —. _ . 	 

	

3 1 204 1001190 loot C 	FUEL ROD ASSEMBLY 

4 120 ■oolz i I 	loot c 	LOCK ...IUT 

5 J Itooc, 

	

3 ,',. 1001 F 	TOO koz•LLE 

	

b i2o too a 19 Ho' : c 	LOCK.NC, CJP 

	

7 120 1 03 1 ZZO LOOLIC 	RING NUT 
8.416 
REF 

SEcTio ► i A-A 
TOP VIEW SECTION B- B 

F► A 
Et 11111111111= 

1 

131.040 REF 

AINIIMbliii  

	

....-    	:1=m1  	 
I7IW. 

	

 	I 	 NAM 	 

	 ==1==  	1=e1  	 

	

=I 	 I 	 —mommemilems, 	 
mmiwa  	 

5 	l ii-4a=1=ainallin 	  	goommommelmommememer  

la" 	  kawl=a 	 ammo's.  

I=MMINaa =z=immat_.  — ,;_ 	—  1====-74::::1111  
	I 	0 c7‘.4  

ahasiospi 
— — 1 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Babcock & Wilcox 15 X 15 Mark BZ PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  1984 

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 3764 

Assembly Width (inches) 	  8.536 

Assembly Length (inches) 	  165.625 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.568 

Total Assembly Weight (lbs) 	  1515.0 

Weight of Heavy Metal (lbs) 	  1022.12 

Metric Tons Initial Heavy Metal (metric tons) 	 0.46363 

Enrichment Range (% U235) 	  2.0-4.0 

Average Design Burnup (MWd/MTIHM) 	 35000 

Maximum Design Burnup (MWd/MTIHM) 	 50200 

Linear Heat Rating (KW/foot) 	  6.30 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  3 
for Mechanical Disassembly in Air 	 5 
for Underwater Cosolidation 	 3 
for Underwater Rod Replacement 	 5 

Comments: 
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PAGE: 2 

Babcock & Wilcox 15 X 15 Mark BZ PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 	Zone 
Assembly 

Material 
Name 

Material 
Fraction 

TOP NOZZLE 1 7.4800 TOP St.Steel CF3M 1.00000 

BOTTOM NOZZLE 1 8.1600 BOTTOM St.Steel CF3M 1.00000 

GUIDE TUBES 16 8.0000 IN CORE Zircaloy-4 1.00000 

INSTRUMENT TUBE 1 0.6400 IN CORE Zircaloy-4 1.00000 

SPACER-PLENUM 1 1.0400 GAS PLENUM Incone1-718 1.00000 

SPACER-BOTTOM 1 1.3000 BOTTOM Inconel-718 1.00000 

SPACER-INCORE 6 4.9000 IN CORE Zircaloy-4 1.00000 

SPRING RETAINER 1 0.9100 TOP St.Steel CF3M 1.00000 

HOLDDOWN SPRING 1 1.8000 TOP Inconel-718 1.00000 

UPPER END PLUG 2 0.0600 TOP St.Steel 304 1.00000 

UPPER NUT 15 0.5100 TOP St.Steel 304L 1.00000 

LOWER NUT 16 0.1500 BOTTOM St.Steel 304 1.00000 

GRID SUPPORTS 7 0.6400 IN CORE Zircaloy-4 1.00000 

Drawing Numbers Associated With Assembly: 

02-32958F 
11-55248F 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Babcock & Wilcox 15 X 15 Mark BZ PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	  225 

Typical Number of Fueled Rods per Assembly 	 208 

Rod Diameter (inches) 	  0.430 

Rod Length (inches) 	  153.68 

Active Length (inches) 	  141.8 

Weight per Rod (lbs) 	  7.00 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.0265 

Clad Final Conditioning 	  SRA 

Fuel-Clad Gap (inches) 	  0.0042 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  415 

Nitrogen Content of Fill Gas (percent) 	 3.0 
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Babcock & Wilcox 15 X 15 Mark BZ PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Uranium Oxide 

Dished, Chamfered 

0.3686 

Fuel Pellet Length (inches) 	  0.435 

Fuel Pellet Weight per Rod (lbs) 	 5.58 

Open Porosity (percent) 	  < 1% 

Grain Size (microns) 	  10-14 

Fuel Density (% theoretical) 	  95 

0/U Ratio 	  2-2.02:1 

Smear Density(gr/cm3) 	  9.75 

Spacer Pellet Material 	  Zircaloy-4 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (lbs) 	 0.042 

Plenum Length (inches) 	  11.720 

Plenum Volume (cubic inches) 	  1.308 

Comments: 
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No drawing available for a Babcock & Wilcox 15 X 15 Mark BZ. 

For a drawing of a similar assembly, see page 2A-35. 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Babcock & Wilcox 17 X 17 Mark C PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	 

Final Year of Manufacture 	 

Total Number Fabricated to Date 

Assembly Width (inches) 	  8.536 

Assembly Length (inches) 	  165.71875 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.502 

Total Assembly Weight (lbs) 	  1505.0 

Weight of Heavy Metal (lbs) 	  1005.70 

Metric Tons Initial Heavy Metal (metric tons) 	 0.45619 

Enrichment Range (% U235) 	  2.0-4.0 

Average Design Burnup (MWd/MTIHM) 	 35000 

Maximum Design Burnup (MWd/MTIHM) 	 35000 

Linear Heat Rating (KW/foot) 	  5.83 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	 3 
for Mechanical Disassembly in Air 	 5 
for Underwater Cosolidation 	 3 
for Underwater Rod Replacement 	 5 

Comments: 

1976 

410 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Babcock & Wilcox 17 X 17 Mark C PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 	Weight(kg)/ 	Zone 	Material 
Assembly 	Assembly 	Name 

Material 
Fraction 

GUIDE TUBES 24 10.9000 IN CORE Zircaloy-4 1.00000 

INSTRUMENT TUBE 1 0.3200 IN CORE Zircaloy-4 1.00000 

TOP NOZZLE 1 11.6000 TOP St.Steel CF3M 1.00000 

BOTTOM NOZZLE 1 5.1300 BOTTOM St.Steel CF3M 1.00000 

SPACER-PLENUM 1 1.3000 GAS PLENUM Inconel-718 1.00000 

SPACER-BOTTOM 1 1.3000 BOTTOM Inconel-718 1.00000 

SPACER-INCORE 6 4.2700 IN CORE Inconel-718 1.00000 

RETAINER ID 0 2.0700 TOP St.Steel CF3M 1.00000 

HOLDDOWN SPRING 4 3.5900 TOP Inconel X-750 1.00000 

GRID SUPPORTS 7 0.5400 IN CORE Zircaloy-4 1.00000 

UPPER NUT 24 0.8700 TOP St.Steel 304 1.00000 

LOWER NUT 24 0.4400 BOTTOM St.Steel 304 1.00000 

Drawing Numbers Associated With Assembly: 

02-35319F 
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Babcock & Wilcox 17 X 17 Mark C PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 289 

Typical Number of Fueled Rods per Assembly 	 264 

Rod Diameter (inches) 	  0.379 

Rod Length (inches) 	  152.688 

Active Length (inches) 	  143.0 

Weight per Rod (lbs) 	  4.90 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.0240 

Clad Final Conditioning 	  SRA 

Fuel-Clad Gap (inches) 	  0.0039 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  435 

Nitrogen Content of Fill Gas (percent) 	 3.0 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Babcock & Wilcox 17 X 17 Mark C PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  Dished, Chamfered 

Fuel Pellet Diameter (inches) 	  0.3232 

Fuel Pellet Length (inches) 	  0.375 

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  < 1% 

Grain Size (microns) 	  10-14 

Fuel Density (% theoretical) 	  95 

0/U Ratio 	  2-2.02:1 

Smear Density(gr/cm3) 	  9.72 

Spacer Pellet Material 	  Zircaloy-4 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (lbs) 	 0.026 

Plenum Length (inches) 	  9.520 

Plenum Volume (cubic inches) 	  0.819 

Comments: 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 

Combustion Engineering 14 X 14 Std PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

1 

Initial Year of Manufacture 	 1971 

Final Year of Manufacture 	 

Total Number Fabricated to Date 	 2858 

Assembly Width (inches) 	 8.10 

Assembly Length (inches) 	 157.00 
with Control Rod Inserted 	 168 
including Holddown Device, etc 157 

Rod Pitch (inches) 	 0.580 

Total Assembly Weight (lbs) 	 1270.0 

Weight of Heavy Metal (lbs) 	 850.00 

Metric Tons Initial Heavy Metal (metric tons) 	 0.38600 

Enrichment Range (% U235) 	 2.75-4.05 

Average Design Burnup (MWd/MTIHM) 	 45000 

Maximum Design Burnup (MWd/MTIHM) 	 52000 

Linear Heat Rating (KW/foot) 	 6.30 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	 0 
for Mechanical Disassembly in Air 	 1 
for Underwater Cosolidation 	 0 
for Underwater Rod Replacement 	 3 

Comments: 
Typ.12 nonfueled burnable poison rods; 2.1 lbs. of A1203 -B4C/rod 



2A-56 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Combustion Engineering 14 X 14 Std PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 	Zone 
Assembly 

Material 
Name 

Material 
Fraction 

GUIDE TUBES 5 11.8000 IN CORE Zircaloy-4 1.00000 

SPACER-LOWER 1 1.3600 IN CORE Inconel 625 1.00000 

SPACER-INCORE 7 4.7600 IN CORE Zircaloy-4 1.00000 

BOTTOM NOZZLE 1 5.0000 BOTTOM St.Steel 304 1.00000 

LOCKING POSTS 5 2.6300 TOP St.Steel 304 1.00000 

HOLDDOWN SPRING 5 1.1000 TOP CE Ni Alloy 1.00000 

FLOW PLATE 1 1.4500 TOP St.Steel 304 1.00000 

HOLDDOWN PLATE 1 1.0000 TOP St.Steel 304 1.00000 

SPACER-PLENUM 1 0.6800 GAS PLENUM Zircaloy-4 1.00000 

Drawing Numbers Associated With Assembly: 

E-19367-161-001 
E-4468-701-101 
E-4468-701-201 
E-STD-161-001 
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Combustion Engineering 14 X 14 Std PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 176 

Typical Number of Fueled Rods per Assembly 	 164 

Rod Diameter (inches) 	  0.440 

Rod Length (inches) 	  147 

Active Length (inches) 	  137 

Weight per Rod (lbs) 	  6.90 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.028 

Clad Final Conditioning 	  HT,SRA 

Fuel-Clad Gap (inches) 	 00375 

Fill Gas Used 	  He 

Initial Gas Pressure •(psig) 	  300-450 

Nitrogen Content of Fill Gas (PPM) 	 4.0-5.0 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Combustion Engineering 14 X 14 Std PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  Dished, Chamfered 

Fuel Pellet Diameter (inches) 	  0.3765 

Fuel Pellet Length (inches) 	  0.450 

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  > 5 

Fuel Density (% theoretical) 	  94-95 

0/U Ratio 	  2.00-2.02 

Smear Density(lb/in3) 	  0.358 

Spacer Pellet Material 	  Alum. Oxide 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (lbs) 	 0.100 

Plenum Length (inches) 	  8.375 

Plenum Volume (cubic inches) 	  

Comments: 
Prototypes with fuel pellet and fuel rod clad variants have been 
used at Calvert Cliffs. 
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2A-61 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Combustion Engineering 14 X 14 Ft.Cal. PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  1971 

Final Year of Manufacture 	  1978 

Total Number Fabricated to Date 	 291 

Assembly Width (inches) 	  8.1 

Assembly Length (inches) 	  146 
with Control Rod Inserted 	 157 
including Holddown Device, etc 	 148.833 

Rod Pitch (inches) 	  0.580 

Total Assembly Weight (lbs) 	  1220.0 

Weight of Heavy Metal (lbs) 	  830.00 

Metric Tons Initial Heavy Metal (metric tons) 	 0.37600 

Enrichment Range (% U235) 	  1.39-3.80 

Average Design Burnup (MWd/MTIHM) 	 45000 

Maximum Design Burnup (MWd/MTIHM) 	 52000 

Linear Heat Rating (KW/foot) 	  6 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  0 
for Mechanical Disassembly in Air 	 1 
for Underwater Cosolidation 	 0 
for Underwater Rod Replacement 	 3 

Comments: 
This assembly type used in the Ft. Calhoun reactor only. 
Typ.8 nonfueled burnable poison rods; 2.0 lbs. of A1203-B4C/rod. 



2A-62 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Combustion Engineering 14 X 14 Ft.Cal. PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 	Weight(kg)/ 	Zone 	Material 
Assembly 	Assembly 	Name 

Material 
Fraction 

GUIDE TUBES 5 11.3000 IN CORE Zircaloy-4 1.00000 

SPACER-LOWER 1 1.3600 IN CORE Inconel 625 1.00000 

SPACER-INCORE 7 4.7600 IN CORE Zircaloy-4 1.00000 

SPACER-PLENUM 1 0.6800 GAS PLENUM Zircaloy-4 1.00000 

LOCKING POSTS 5 3.6000 TOP St.Steel 304 1.00000 

HOLDDOWN SPRING 1 0.4500 TOP CE Ni Alloy 1.00000 

FLOW PLATE 1 1.3600 TOP St.Steel 304 1.00000 

HOLDDOWN PLATE 1 0.9100 TOP St.Steel 304 1.00000 

BOTTOM NOZZLE 1 3.1800 BOTTOM St.Steel 304 1.00000 

Drawing Numbers Associated With Assembly: 

E-20466-701-201 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Combustion Engineering 14 X 14 Ft.Cal. PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 176 

Typical Number of Fueled Rods per Assembly 	 168 

Rod Diameter (inches) 	  0.440 

Rod Length (inches) 	  137 

Active Length (inches) 	  128 

Weight per Rod (lbs) 	  6.50 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.028 

Clad Final Conditioning 	  HT,SRA 

Fuel-Clad Gap (inches) 	  0.0038 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  300-450 

Nitrogen Content of Fill Gas (PPM) 	 4.0-5.0 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Combustion Engineering 14 X 14 Ft.Cal. PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  Dished, Chamfered 

Fuel Pellet Diameter (inches) 	  0.3765 

Fuel Pellet Length (inches) 	  0.450 

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  >5 

Fuel Density (% theoretical) 	  94-95% 

0/U Ratio 	  2.00-2.02 

Smear Density(lb/in3) 	  0.335 

Spacer Pellet Material 	  Alum. Oxide 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (lbs) 	 0.100 

Plenum Length (inches) 	  7.010 

Plenum Volume (cubic inches) 	  

Comments: 



0 

C 

wr w  
SCALE: HALF SIZE 

VIEW C  
S CALE:  NAL( SIZE 

1--  
. 	S ., 	

L BUNDLE AS.1•/ .-  

PPCR END  F 4"7 • 1116,  A r  

ti Hop ASSr/mc ••• 
8 ni(.1.1vEt S.R4,<ER GRID 
101 

L uNp_: Ass ✓   truEL RoD A5sr  

8.//5" SO 

SECT/on/ A•A  
SCALE: RAU-  SIZE 

VOIS 

FIGURE 1-2 
FUEL ASSEMBLY DRAWING 
FT. CALHOUN STATION 1 

0 
- SER IAL NUMBE R k STEEL STAMP 

00 

0 

  a 	 MEM n 
co 	 

	 31111111: 	 
w     o• 
C7 	 

	

-   n 

	 U IIIIK 	MEE  • o • 
• o • 	 a     n 

	 o -     n 	 co  	 o • 	 a 	 i n 	 cA     • o • 
. CD 

• 0 

11111M1111MIIIIIP 

	  UM! --(2415 014 REP 

ACT/VC FUEL LENGTH 1E8 REF 

/6µ  3./67 
R£ F- 

.5. sir Ay-/-  

Glt ‘PCc 

OM. 	 

	  /33 Vir 
•4.4.-- 46 SocHCES /(1, 

/6
1'1-9  

/941. (o 98 REF- 

/97. 854 REF 

/43.709 REF 

/46.333 REF  

co REF 2 4 --, 
REF 

+2.902 
REF 	PEA- 

Ftla EVNOcC 4.5,567.78zy 
.scALE: HALT SIZE 



2A-67 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Combustion Engineering 15 X 15 Palis. PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  1969 

Final Year of Manufacture 	  1975 

Total Number Fabricated to Date 	 275 

Assembly Width (inches) 	  8.2 

Assembly Length (inches) 	  147.5 
with Control Rod Inserted 	  
including Holddown Device, etc 	 149.125 

Rod Pitch (inches) 	  0.550 

Total Assembly Weight (lbs) 	  1360.0 

Weight of Heavy Metal (lbs) 	  910.00 

Metric Tons Initial Heavy Metal (metric tons) 	 0.41300 

Enrichment Range (% U235) 	  2.4-2.9 

Average Design Burnup (MWd/MTIHM) 	 45000 

Maximum Design Burnup (MWd/MTIHM) 	 52000 

Linear Heat Rating (KW/foot) 	  5.3 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  2 
for Mechanical Disassembly in Air 	 2 
for Underwater Cosolidation 	 2 
for Underwater Rod Replacement 	 4 

Comments: 
This assembly type was used in the Palisades Reactor only. 
Typ.12 nonfueled burnable poison rods; 1.8 lbs. of A:203 -B4C/rod 



2A-68 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Combustion Engineering 15 X 15 Palis. PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 	Weight(kg)/ 	Zone 	Material 
Assembly 	Assembly 	Name 

Material 
Fraction 

SPACER-INCORE 8 6.4500 IN CORE Zircaloy-4 1.00000 

GUIDE BARS 8 21.3000 IN CORE Zircaloy-4 1.00000 

BOTTOM NOZZLE 1 5.4000 BOTTOM St.Steel 304 1.00000 

TOP NOZZLE 1 4.5000 TOP St.Steel 304 1.00000 

SPACER-LOWER 1 0.8200 IN CORE Inconel 625 1.00000 

INSTRUMENT TUBE 1 0.4500 IN CORE Zircaloy-4 1.00000 

SPACER-PLENUM 1 0.8100 GAS PLENUM Zircaloy-4 1.00000 

Drawing Numbers Associated With Assembly: 

2966E2712 
2966E3025 
2966E3031 
2966E3139 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Combustion Engineering 15 X 15 Palis. PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 216 

Typical Number of Fueled Rods per Assembly 	 204 

Rod Diameter (inches) 	  0.418 

Rod Length (inches) 	  140.00 

Active Length (inches) 	  132 

Weight per Rod (lbs) 	  5.80 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.026 

Clad Final Conditioning 	  HT,SRA 

Fuel-Clad Gap (inches) 	  0.004 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  300-450 

Nitrogen Content of Fill Gas (PPM) 	 4.0-5.0 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 

Combustion Engineering 15 X 15 Palis. PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

4 

Uranium Oxide 

Dished, Chamfered 

0.3580 

0.430 

Open Porosity (percent) 	  

Grain Size 	(microns) 	  > 5 

Fuel Density (% theoretical) 	  94-95% 

0/U Ratio 	  2.00-2.02 

Smear Density(lb/in3) 	  0.356 

Spacer Pellet Material 	  Alum. Oxide 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (lbs) 	 0.050 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  

Comments: 
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2A-73 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Combustion Engineering 16 X 16 Onofre PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  1981 

Final Year of Manufacture 	  SINP 

Total Number Fabricated to Date 	 744 

Assembly Width (inches) 	  8.1 

Assembly Length (inches) 	  176.803 
with Control Rod Inserted 	  187 
including Holddown Device, etc 	 176.803 

Rod Pitch (inches) 	  0.506 

Total Assembly Weight (lbs) 	  1430.0 

Weight of Heavy Metal (lbs) 	  940.00 

Metric Tons Initial Heavy Metal (metric tons) 	 0.42600 

Enrichment Range (% U235) 	  2.78-4.05 

Average Design Burnup (MWd/MTIHM) 	 45000 

Maximum Design Burnup (MWd/MTIHM) 	 52000 

Linear Heat Rating (KW/foot) 	  5.5 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	 0 
for Mechanical Disassembly in Air 	 1 
for Underwater Cosolidation 	 0 
for Underwater Rod Replacement 	 3 

Comments: 
Typ. 12 nonfueled burnable poison rods; 1.7 lbs. of A1203 -B4C/rod 



2A-74 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Combustion Engineering 16 X 16 Onofre PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 	Weight(kg)/ 	Zone 	Material 
Assembly 	Assembly 	Name 

Material 
Fraction 

GUIDE TUBES 5 10.9000 IN CORE Zircaloy-4 1.00000 

HOLDDOWN SPRING 5 4.5000 TOP CE Ni Alloy 1.00000 

SPACER-INCORE 9 7.3500 IN CORE Zircaloy-4 1.00000 

SPACER-LOWER 1 1.3600 IN CORE Inconel 625 1.00000 

LOCKING POSTS 5 7.3000 TOP St.Steel 304 1.00000 

FLOW PLATE 1 3.2000 TOP St.Steel 304 1.00000 

HOLDDOWN PLATE 1 1.8000 TOP St.Steel 304 1.00000 

BOTTOM NOZZLE 1 5.4000 BOTTOM St.Steel 304 1.00000 

SPACER-PLENUM 1 0.8200 GAS PLENUM Zircaloy-4 1.00000 

Drawing Numbers Associated With Assembly: 

E-1370-161-101 
E-1570-711-101 



2A-75 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Combustion Engineering 16 X 16 Onofre PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 236 

Typical Number of Fueled Rods per Assembly 	 224 

Rod Diameter (inches) 	  0.382 

Rod Length (inches) 	  161 

Active Length (inches) 	  150 

Weight per Rod (lbs) 	  5.70 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.025 

Clad Final Conditioning 	  HT,SRA 

Fuel-Clad Gap (inches) 	  0.0035 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  300-450 

Nitrogen Content of Fill Gas (PPM) 	 4.0-5.0 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Combustion Engineering 16 X 16 Onofre PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  Dished, Chamfered 

Fuel Pellet Diameter (inches) 	  0.325 

Fuel Pellet Length (inches) 	  0.390 

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  > 5 

Fuel Density (% theoretical) 	  94-95 

0/U Ratio 	  2.00-2.02 

Smear Density(lb/in3) 	  0.357 

Spacer Pellet Material 	  Alum. Oxide 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (lbs) 	 0.100 

Plenum Length (inches) 	  9.527 

Plenum Volume (cubic inches) 	  

Comments: 
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2A-79 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Combustion Engineering 16 X 16 Lucie 2 PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  1973 

Final Year of Manufacture 	  SINP 

Total Number Fabricated to Date 	 389 

Assembly Width (inches) 	  8.1 

Assembly Length (inches) 	  158.129 
with Control Rod Inserted 	 169 
including Holddown Device, etc 	 158.129 

Rod Pitch (inches) 	  0.506 

Total Assembly Weight (lbs) 	  1300.0 

Weight of Heavy Metal (lbs) 	  860.00 

Metric Tons Initial Heavy Metal (metric tons) 	 0.39000 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 45000 

Maximum Design Burnup (MWd/MTIHM) 	 52000 

Linear Heat Rating (KW/foot) 	  5.0 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  0 
for Mechanical Disassembly in Air 	 1 
for Underwater Cosolidation 	 0 
for Underwater Rod Replacement 	 3 

Comments: 
Typ. 12 nonfueled burnable poison rods; 2.0 lbs. of A1203-B4C/rod 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Combustion Engineering 16 X 16 Lucie 2 PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 	Weight(kg)/ 	Zone 	Material 
Assembly 	Assembly 	Name 

Material 
Fraction 

SPACER-PLENUM 1 0.8100 GAS PLENUM Zircaloy-4 1.00000 

SPACER-INCORE 8 6.4500 IN CORE Zircaloy-4 1.00000 

SPACER-LOWER 1 1.3600 IN CORE Inconel 625 1.00000 

LOCKING POSTS 5 5.0000 TOP St.Steel 304 1.00000 

HOLDDOWN SPRING 5 1.8000 TOP CE Ni Alloy 1.00000 

FLOW PLATE 1 2.7000 TOP St.Steel 304 1.00000 

HOLDDOWN PLATE 1 1.8000 TOP St.Steel 304 1.00000 

BOTTOM NOZZLE 1 5.4000 BOTTOM St.Steel 304 1.00000 

GUIDE TUBES 5 9.5000 IN CORE Zircaloy-4 1.00000 

Drawing Numbers Associated With Assembly: 

E-13172-161-101 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Combustion Engineering 16 X 16 Lucie 2 PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 236 

Typical Number of Fueled Rods per Assembly 	 224 

Rod Diameter (inches) 	  0.382 

Rod Length (inches) 	  146.499 

Active Length (inches) 	  136.7 

Weight per Rod (lbs) 	  5.20 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.025 

Clad Final Conditioning 	  HT,SRA 

Fuel-Clad Gap (inches) 	  0.0035 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  300-450 

Nitrogen Content of Fill Gas (PPM) 	 4.0-5.0 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Combustion Engineering 16 X 16 Lucie 2 PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  Dished, Chamfered 

Fuel Pellet Diameter (inches) 	  0.325 

Fuel Pellet Length (inches) 	  0.390 

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  >5 

Fuel Density (% theoretical) 	  94-95% 

0/U Ratio 	  2.00-2.02 

Smear Density(lb/in3) 	  0.356 

Spacer Pellet Material 	  Alum. Oxide 

Spacer Pellet Length (inches), 	  

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (lbs) 	 0.100 

Plenum Length (inches) 	  8.158 

Plenum Volume (cubic inches) 	  

Comments: 
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2A-85 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Combustion Engineering 16 X 16 ANO2 PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  1977 

Final Year of Manufacture 	  SINP 

Total Number Fabricated to Date 	 774 

Assembly Width (inches) 	  8.1 

Assembly Length (inches) 	  176.803 
with Control Rod Inserted 	  189 
including Holddown Device, etc 	 176.803 

Rod Pitch (inches) 	  0.506 

Total Assembly Weight (lbs) 	  1430.0 

Weight of Heavy Metal (lbs) 	  940.00 

Metric Tons Initial Heavy Metal (metric tons) 	 0.42600 

Enrichment Range (% U235) 	  2.90-4.05 

Average Design Burnup (MWd/MTIHM) 	 45000 

Maximum Design Burnup (MWd/MTIHM) 	 52000 

Linear Heat Rating (KW/foot) 	  5.5 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	 0 
for Mechanical Disassembly in Air 	 1 
for Underwater Cosolidation 	 0 
for Underwater Rod Replacement 	 3 

Comments: 
Typ. 4 nonfueled burnable poison rods; 1.7 lbs. of A1203-B4C 
rod. 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Combustion Engineering 16 X 16 ANO2 PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 	Zone 
Assembly 

Material 
Name 

Material 
Fraction 

SPACER-PLENUM 1 0.8200 GAS PLENUM Zircaloy-4 1.00000 

SPACER-INCORE 10 8.2000 IN CORE Zircaloy-4 1.00000 

SPACER-LOWER 1 1.3600 IN CORE Inconel 625 1.00000 

LOCKING POSTS 5 7.3000 TOP St.Steel 304 1.00000 

HOLDDOWN SPRING 5 1.1000 TOP CE Ni Alloy 1.00000 

FLOW PLATE 1 3.2000 TOP St.Steel 304 1.00000 

HOLDDOWN PLATE 1 1.8000 TOP St.Steel 304 1.00000 

BOTTOM NOZZLE 1 5.4000 BOTTOM St.Steel 304 1.00000 

GUIDE TUBES 5 10.9000 IN CORE Zircaloy-4 1.00000 

Drawing Numbers Associated With Assembly: 

E-9270-161-111 
E-6370-161-101 
E-9475-711-101 
E-9475-711-201 
E-9475-711-301 
E-9475-711-401 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Combustion Engineering 16 X 16 ANO2 PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 236 

Typical Number of Fueled Rods per Assembly 	 232 

Rod Diameter (inches) 	  0.382 

Rod Length (inches) 	  161 

Active Length (inches) 	  150 

Weight per Rod (lbs) 	  5.70 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.025 

Clad Final Conditioning 	  HT,SRA 

Fuel-Clad Gap (inches) 	  0.0035 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  300-450 

Nitrogen Content of Fill Gas (PPM) 	 4.0-5.0 



2A-88 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Combustion Engineering 16 X 16 ANO2 PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  Dished, Chamfered 

Fuel Pellet Diameter (inches) 	  0.0325 

Fuel Pellet Length (inches) 	  0.390 

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  >5 

Fuel Density (% theoretical) 	  94-95% 

0/U Ratio 	  2.00-2.02 

Smear Density(lb/in3) 	  0.357 

Spacer Pellet Material 	  Alum. Oxide 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (lbs) 	 0.100 

Plenum Length (inches) 	  9.527 

Plenum Volume (cubic inches) 	  

Comments: 
Prototypes with fuel pellet and fuel clad variants have been 
used at AN02. 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Combustion Engineering 16 X 16 SYS80 PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  1983 

Final Year of Manufacture 	  SINP 

Total Number Fabricated to Date 	 444 

Assembly Width (inches) 	  8.1 

Assembly Length (inches) 	  178.250 
with Control Rod Inserted 	 193 
including Holddown Device, etc 	 178.250 

Rod Pitch (inches) 	  0.506 

Total Assembly Weight (lbs) 	  1430.0 

Weight of Heavy Metal (lbs) 	  940.00 

Metric Tons Initial Heavy Metal (metric tons) 	 0.42600 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 45000 

Maximum Design Burnup (MWd/MTIHM) 	 52000 

Linear Heat Rating (KW/foot) 	  5.5 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  0 
for Mechanical Disassembly in Air 	 1 
for Underwater Cosolidation 	 0 
for Underwater Rod Replacement 	 3 

Comments: 
Typ. 16 nonfueled burnable poison rods; 1.7 lbs. of A1203 -B4C/ 
rod. 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Combustion Engineering 16 X 16 SYS80 PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 	Weight(kg)/ 	Zone 	Material 
Assembly 	Assembly 	Name 

Material 
Fraction 

SPACER-PLENUM 1 0.8200 GAS PLENUM Zircaloy-4 1.00000 

SPACER-INCORE 9 7.3500 IN CORE Zircaloy-4 1.00000 

SPACER-LOWER 1 1.3600 IN CORE Inconel 625 1.00000 

LOCKING POSTS 4 5.9000 TOP St.Steel 304 1.00000 

HOLDDOWN SPRING 4 4.5000 TOP CE Ni Alloy 1.00000 

FLOW PLATE 1 3.2000 TOP St.Steel 304 1.00000 

HOLDDOWN PLATE 1 2.3000 TOP St.Steel 304 1.00000 

BOTTOM NOZZLE 1 7.3000 BOTTOM St.Steel 304 1.00000 

GUIDE TUBES 5 11.3000 IN CORE Zircaloy-4 1.00000 

Drawing Numbers Associated With Assembly: 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Combustion Engineering 16 X 16 SYS80 PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	  231 

Typical Number of Fueled Rods per Assembly 	 220 

Rod Diameter (inches) 	  0.382 

Rod Length (inches) 	  161 

Active Length (inches) 	  150 

Weight per Rod (lbs) 	  5.70 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.025 

Clad Final Conditioning 	  HT,SRA 

Fuel-Clad Gap (inches) 	  0.0035 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  300-450 

Nitrogen Content of Fill Gas (PPM) 	 4.0-5.0 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Combustion Engineering 16 X 16 SYS80 PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Uranium Oxide 

Dished, Chamfered 

0.325 

0.390 

Open Porosity (percent) 	  

Grain Size (microns) 	  >5 

Fuel Density (% theoretical) 	  94-95% 

0/U Ratio 	  2.00-2.02 

Smear Density(lb/in3) 	  0.357 

Spacer Pellet Material 	  Alum. Oxide 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (lbs) 	 0.100 

Plenum Length (inches) 	  9.527 

Plenum Volume (cubic inches) 	  

Comments: 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Combustion Engineering 15 X 16 Yankee PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  1985 

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 40 

Assembly Width (inches) 	  7.6 

Assembly Length (inches) 	  111.785 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.472 

Total Assembly Weight (lbs) 	  720 

Weight of Heavy Metal (lbs) 	  510 

Metric Tons Initial Heavy Metal (metric tons) 	 0.231 

Enrichment Range (% U235) 	  3.0-4.0 

Average Design Burnup (MWd/MTIHM) 	 27000 

Maximum Design Burnup (MWd/MTIHM) 	 38000 

Linear Heat Rating (KW/foot) 	  4.4 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  2 
for Mechanical Disassembly in Air 	 2 
for Underwater Cosolidation 	 2 
for Underwater Rod Replacement 	 4 

Comments: 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Combustion Engineering 15 X 16 Yankee PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 	Zone 
Assembly 

Material 
Name 

Material 
Fraction 

SPACER-PLENUM 1 0.6400 GAS PLENUM Zircaloy-4 1.00000 

SPACER-INCORE 4 2.5000 IN CORE Zircaloy-4 1.00000 

SPACER-LOWER 1 0.9100 IN CORE Inconel 625 1.00000 

GUIDE BARS 8 13.2000 IN CORE Zircaloy-4 1.00000 

INSTRUMENT TUBE 1 0.4500 IN CORE Zircaloy-4 1.00000 

TOP NOZZLE 1 8.2000 TOP St.Steel 304 1.00000 

BOTTOM NOZZLE 1 9.1000 BOTTOM St.Steel 304 1.00000 

Drawing Numbers Associated With Assembly: 

E-17182-713-101 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Combustion Engineering 15 X 16 Yankee PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	  231 

Typical Number of Fueled Rods per Assembly 	 231 

Rod Diameter (inches) 	  

Rod Length (inches) 	  95 

Active Length (inches) 	  91 

Weight per Rod (lbs) 	  2.8 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.026 

Clad Final Conditioning 	  HT,SRA 

Fuel-Clad Gap (inches) 	  0.0033 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  300-450 

Nitrogen Content of Fill Gas (PPM) 	 4-5 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Combustion Engineering 15 X 16 Yankee PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  Dished, Chamfered 

Fuel Pellet Diameter (inches) 	  0.3105 

Fuel Pellet Length (inches) 	  0.372  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  >5 

Fuel Density (% theoretical) 	  94-95% 

0/U Ratio 	  2.00-2.02 

Smear Density(lb/in3) 	  0.324 

Spacer Pellet Material 	  St.Steel 304 

Spacer Pellet Length (inches) 	  1.490 

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (lbs) 	 0.05 

Plenum Length (inches) 	  1.55 

Plenum Volume (cubic inches) 	  

Comments: 
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2A-103 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Exxon / ANF 6 X 6 GE BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  4.275 

Assembly Length (inches) 	  134.32 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.694 

Total Assembly Weight (lbs) 	  328.4 

Weight of Heavy Metal (lbs) 	  2208.69 

Metric Tons Initial Heavy Metal (metric tons) 	 0.09466 

Enrichment Range (% U235) 	  1.65-2.52 

Average Design Burnup (MWd/MTIHM) 	 21000 

Maximum Design Burnup (MWd/MTIHM) 	 22700 

Linear Heat Rating (KW/foot) 	  4.79 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	 0 
for Mechanical Disassembly in Air 	 1 
for Underwater Cosolidation 	 0 
for Underwater Rod Replacement 	 1 

Comments: 
This assembly is manufactured for older GE reactors (Humboldt 
Bay, Dresden 1) 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Exxon / ANF 6 X 6 GE BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 	Weight(kg)/ 	Zone 	Material 
Assembly 	Assembly 	Name 

Material 
Fraction 

T. TIE PLATE 1 1.5500 TOP St.Steel-ANF 1.00000 

B. TIE PLATE 1 5.7300 BOTTOM St.Steel-ANF 1.00000 

SPACER-INCORE 5 1.1100 IN CORE Zircaloy-4 0.84000 

Inconel-718 0.16000 

COMP. SPRINGS 36 0.1100 TOP Inconel X-750 1.00000 

INERT ROD 1 0.9400 IN CORE Zircaloy-2 1.00000 

Drawing Numbers Associated With Assembly: 

XF-NF-SK-302,012 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Exxon / ANF 6 X 6 GE BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 36 

Typical Number of Fueled Rods per Assembly 	 35 

Rod Diameter (inches) 	  0.5645 

Rod Length (inches) 	  116.65 

Active Length (inches) 	  108.25 

Weight per Rod (lbs) 	  8.71-8.86 

Clad Material 	  Zircaloy-2 

Clad Thickness (inches) 	  0.036-0.046 

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  0 

Nitrogen Content of Fill Gas (percent) 	 0.5 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Exxon / ANF 6 X . 6 GE BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  PROP. 

Grain Size (microns) 	  PROP. 

Fuel Density (% theoretical) 	  93.5 

0/U Ratio 	  2.00-2.02 

Smear Density(%) 	  91.7 

Spacer Pellet Material 	  Alum. Oxide 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  Inconel X-750 

Plenum Spring Weight per Assembly (lbs) 	 0.059 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  0.706-0.784 

Comments: 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Exxon / ANF 6 X 6 HUM.BAY BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  

Assembly Length (inches) 	  95 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  

Total Assembly Weight (lbs) 	  

Weight of Heavy Metal (lbs)' 	  

Metric Tons Initial Heavy Metal (metric tons) 	 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  
for Mechanical Disassembly in Air 	 
for Underwater Cosolidation 	 
for Underwater Rod Replacement 	 

Comments: 
Complete data not yet available. 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Exxon / ANF 6 X 6 HUM.BAY BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ Weight(kg)/ 	Zone 	Material 	Material 
Assembly Assembly 	Name 	Fraction 

Drawing Numbers Associated With Assembly: 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Exxon / ANF 6 X 6 HUM.BAY BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 36 

Typical Number of Fueled Rods per Assembly 	 36 

Rod Diameter (inches) 	  

Rod Length (inches) 	  

Active Length (inches) 	  

Weight per Rod (lbs) 	  

Clad Material 	  

Clad Thickness (inches) 	  

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  

Initial Gas Pressure (psig) 	  

Nitrogen Content of Fill Gas (percent) 	 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Exxon / ANF 6 X 6 HUM.BAY BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  

Fuel Density (% theoretical) 	  

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	  

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  

Plenum Spring Weight per Assembly (lbs) 	 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  

Comments: 
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No drawing available for an Exxon / ANF 6 X 6 HUM.BAY. 

For a drawing of a similar assembly, see page 2A-107. 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Exxon / ANF 7 X 7 GE BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  1971 

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  5.247 

Assembly Length (inches) 	  171.25 
with Control Rod Inserted 	 
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.738 

Total Assembly Weight (lbs) 	  619.1 

Weight of Heavy Metal (lbs) 	  405.14 

Metric Tons Initial Heavy Metal (metric tons) 	 0.18377 

Enrichment Range (% U235) 	  1.59-1.87 

Average Design Burnup (MWd/MTIHM) 	 23600 

Maximum Design Burnup (MWd/MTIHM) 	 27900 

Linear Heat Rating (KW/foot) 	  5.98 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  0 
for Mechanical Disassembly in Air 	 1 
for Underwater Oosolidation 	 0 
for Underwater Rod Replacement 	 1 

Comments: 
This assembly manufactured as a reload for General Electric BWRs. 
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PHYSICAL DESCRIPTION REPORT 
	

PAGE: 2 

Exxon / ANF 7 X 7 GE BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name Parts/ 
Assembly 

Weight(kg)/ 
Assembly 

Zone Material 
Name 

Material 
Fraction 

T. TIE PLATE 1 3.3100 TOP St.Steel-ANF 1.00000 

B. TIE PLATE 1 4.2200 BOTTOM St.Steel-ANF 1.00000 

SPACER-INCORE 7 2.0400 IN CORE Zircaloy-4 0.84000 

Inconel-718 0.16000 

COMP. SPRINGS 49 0.2100 TOP Inconel X-750 1.00000 

INERT ROD 1 3.7940 IN CORE Zircaloy-2 0.99900 

Inconel X-750 0.00100 

Drawing Numbers Associated With Assembly: 

XN-NF-SK-302,011 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Exxon / ANF 7 X 7 GE BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 49 

Typical Number of Fueled Rods per Assembly 	 48 

Rod Diameter (inches) 	  0.570 

Rod Length (inches) 	  158.15 

Active Length (inches) 	  144 

Weight per Rod (lbs) 	  12.19-12.41 

Clad Material 	  Zircaloy-2 

Clad Thickness (inches) 	  0.036-0.046 

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  0.02 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  0 

Nitrogen Content of Fill Gas (percent) 	 0.5 



2A-118 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Exxon / ANF 7 X 7 GE BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  0.49 

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  PROP. 

Grain Size (microns) 	  PROP. 

Fuel Density (% theoretical) 	  95% 

0/U Ratio 	  2.00-2.02 

Smear Density(%) 	  92.7 

Spacer Pellet Material 	  Alum. Oxide 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  Inconel X-750 

Plenum Spring Weight per Assembly (lbs) 	 0.130 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  1.461-1.624 

Comments: 
Max of 4 fueled burnable poison rods; typ. 44.75 GMS gadolinia/ 
rod. 
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2A-121 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Exxon / ANF 8 X 8 JP-3 BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  1974 

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  5.251 

Assembly Length (inches) 	  171.29 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.641 

Total Assembly Weight (lbs) 	  562.3 

Weight of Heavy Metal (lbs) 	  384.15 

Metric Tons Initial Heavy Metal (metric tons) 	 0.17425 

Enrichment Range (% U235) 	  1.35-3.76 

Average Design Burnup (MWd/MTIHM) 	 31500 

Maximum Design Burnup (MWd/MTIHM) 	 35000 

Linear Heat Rating (KW/foot) 	  4.58 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  0 
for Mechanical Disassembly in Air 	 1 
for Underwater Cosolidation 	 0 
for Underwater Rod Replacement 	 1 

Comments: 
This assembly manufactured as a reload for General Electric BWRs. 



2A-122 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Exxon / ANF 8 X 8 JP-3 BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 
Assembly 

Zone Material 
Name 

Material 
Fraction 

SPACER-INCORE 7 1.6600 IN CORE Zircaloy-4 0.87000 

Inconel-718 0.13000 

COMP. SPRINGS 64 0.1600 TOP Inconel X-750 1.00000 

T. TIE PLATE 1 1.5300 TOP St.Steel-ANF 1.00000 

B. TIE PLATE 1 3.9400 BOTTOM St.Steel-ANF 1.00000 

SP. CAPTURE ROD 1 0.8500 IN CORE Zircaloy-2 1.00000 

Drawing Numbers Associated With Assembly: 

XN-NF-SK-302,001 



2A-123 

PHYSICAL DESCRIPTION REPORT 	PAGE: 

Exxon / ANF 8 X 8 JP-3 BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  

3 

Fuel Rod 

Fuel Rod Positions per Assembly 	 64 

Typical Number of Fueled Rods per Assembly 	 63 

Rod Diameter (inches) 	  0.484 

Rod Length (inches) 	  158.665 

Active Length (inches) 	  145.24 

Weight per Rod (lbs) 	  8.95 

Clad Material 	  Zircaloy-2 

Clad Thickness (inches) 	  0.36 

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  005 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  45 

Nitrogen Content of Fill Gas (percent) 	 2.0 



2A-124 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Exxon / ANF 8 X 8 JP-3 BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  0.4195 

Fuel Pellet Length (inches) 	 320 

Fuel Pellet Weight per Rod (lbs) 	 7.0 

Open Porosity (percent) 	  PROP. 

Grain Size (microns) 	  PROP. 

Fuel Density (% theoretical) 	  94.5 

0/U Ratio 	  2.00-2.02 

Smear Density(%) 	  92.7 

Spacer Pellet Material 	  N/A 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  Inconel X-750 

Plenum Spring Weight per Assembly (lbs) 	 0.100 

Plenum Length (inches) 	  10.020 

Plenum Volume (cubic inches) 	  1.090 

Comments: 
Max of 6 fueled burnable poison rods; typ. 99.38 GMS gadolinia/ 
rod. 6" UO2 blanket on each end included in active length. 
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2A-127 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Exxon / ANF 8 X 8 JP-4,5 BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  5.251 

Assembly Length (inches) 	  176.05 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.641 

Total Assembly Weight (lbs) 	  587.8 

Weight of Heavy Metal (lbs) 	  389.75 

Metric Tons Initial Heavy Metal (metric tons) 	 0.17679 

Enrichment Range (% U235) 	  1.50-4.25 

Average Design Burnup (MWd/MTIHM) 	 31500 

Maximum Design Burnup (MWd/MTIHM) 	 35000 

Linear Heat Rating (KW/foot) 	  5.61 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	 0 
for Mechanical Disassembly in Air 	 1 
for Underwater Cosolidation 	 0 
for Underwater Rod Replacement 	 1 

Comments: 



2A-128 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Exxon / ANF 8 X 8 JP-4,5 BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 
Assembly 

Zone Material 
Name 

Material 
Fraction 

COMP. SPRINGS 64 0.1600 TOP Inconel X-750 1.00000 

T. TIE PLATE 1 1.5300 TOP St.Steel-ANF 1.00000 

SPACER-INCORE 7 1.6600 IN CORE Zircaloy-4 0.87000 

Inconel-718 0.13000 

B. TIE PLATE 1 3.9400 BOTTOM St.Steel-ANF 1.00000 

INERT ROD 1 0.8700 IN CORE Zircaloy-2 1.00000 

SP. CAPTURE ROD 1 0.8700 IN CORE Zircaloy-2 1.00000 

Drawing Numbers Associated With Assembly: 

XN-NF-SK-302,002 



2A-129 

PHYSICAL DESCRIPTION REPORT 	PAGE: 

Exxon / ANF 8 X 8 JP-4,5 BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  

3 

Fuel Rod 

Fuel Rod Positions per Assembly 	  64 

Typical Number of Fueled Rods per Assembly 	 62 

Rod Diameter (inches) 	  0.484 

Rod Length (inches) 	  163.424 

Active Length (inches) 	  150.000 

Weight per Rod (lbs) 	  9.15 

Clad Material 	  Zircaloy-2 

Clad Thickness (inches) 	  0.036 

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  30.0 

Nitrogen Content of Fill Gas (percent) 	 2.0 



2A-130 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Exxon / ANF 8 X 8 JP-4,5 BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  PROP. 

Grain Size (microns) 	  PROP. 

Fuel Density (% theoretical) 	  94.5 

0/U Ratio 	  2.00 -2.02 

Smear Density(%) 	  92.7 

Spacer Pellet Material 	  N/A 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  Inconel X-750 

Plenum Spring Weight per Assembly (lbs) 	 0.100 

Plenum Length (inches) 	  10.024 

Plenum Volume (cubic inches) 	  1.090 

Comments: 
Max of 8 fueled burnable poison rods; typ. 68.75 GMS gadolinia/ 
rod. 
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2A-133 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Exxon / ANF 9 X 9 JP-3 BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  1981 

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  5.251 

Assembly Length (inches) 	  171.29 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.572 

Total Assembly Weight (lbs) 	  556.9 

Weight of Heavy Metal (lbs) 	  369.74 

Metric Tons Initial Heavy Metal (metric tons) 	 0.16771 

Enrichment Range (% U235) 	  1.50-4.34 

Average Design Burnup (MWd/MTIHM) 	 36000 

Maximum Design Burnup (MWd/MTIHM) 	 40000 

Linear Heat Rating (KW/foot) 	  3.65 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	 0 
for Mechanical Disassembly in Air  ' 1 
for Underwater Cosolidation 	 0 
for Underwater Rod Replacement 	 1 

Comments: 
This assembly is manufactured as a reload only. 



2A-134 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Exxon / ANF 9 X 9 JP-3 BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 	Weight(kg)/ 	Zone 	Material 
Assembly 	Assembly 	Name 

Material 
Fraction 

COMP. SPRINGS 81 0.3300 TOP Inconel X-750 1.00000 

SPACER-INCORE 7 1.5300 IN CORE Zircaloy-4 0.84000 

Inconel-718 0.16000 

T. TIE PLATE 1 1.6700 TOP St.Steel-ANF 1.00000 

B. TIE PLATE 1 4.5300 BOTTOM St.Steel-ANF 1.00000 

INERT ROD 1 0.6100 IN CORE Zircaloy-2 1.00000 

SP. CAPTURE ROD 1 0.6200 IN CORE Zircaloy-2 1.00000 

Drawing Numbers Associated With Assembly: 

XN-NF-SK-301,992 



2A-135 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Exxon / ANF 9 X 9 JP-3 BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 81 

Typical Number of Fueled Rods per Assembly 	 79 

Rod Diameter (inches) 	  0.424 

Rod Length (inches) 	  159.07 

Active Length (inches) 	  145.24 

Weight per Rod (lbt) 	  6.79 

Clad Material 	  Zircaloy-2 

Clad Thickness (inches) 	  0.030 

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	 00375 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  60.0 

Nitrogen Content of Fill Gas (percent) 	 2.0 



2A-136 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Exxon / ANF 9 X 9 JP-3 BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  0.3565 

Fuel Pellet Length (inches) 	  0.410 

Fuel Pellet Weight per Rod (lbs) 	 5.7 

Open Porosity (percent) 	  PROP. 

Grain Size (microns) 	  PROP. 

Fuel Density (% theoretical) 	  94.5 

0/U Ratio 	  2.00-2.02 

Smear Density(%) 	  92.7 

Spacer Pellet Material 	  N/A 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  Inconel X-750 

Plenum Spring Weight per Assembly (lbs) 	 0.047 

Plenum Length (inches) 	  9.580 

Plenum Volume (cubic inches) 	  0.785 

Comments: 
Max of 8 fueled burnable poison rods; typ. 77.08 GMS gadolinia/ 
rod. 
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2A-139 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Exxon / ANF 9 X 9 JP-4,5 BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	 

Final Year of Manufacture 	 

Total Number Fabricated to Date 

Assembly Width (inches) 	  5.251 

Assembly Length (inches) 	  176.058 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.572 

Total Assembly Weight (lbs) 	  575.3 

Weight of Heavy Metal (lbs) 	  381.35 

Metric Tons Initial Heavy Metal (metric tons) 	 0.17298 

Enrichment Range (% U235) 	  1.45-4.68 

Average Design Burnup (MWd/MTIHM) 	 36000 

Maximum Design Burnup (MWd/MTIHM) 	 40000 

Linear Heat Rating (KW/foot) 	  4.36 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	 0 
for Mechanical Disassembly in Air 	 1 
for Underwater Cosolidation 	 0 
for Underwater Rod Replacement 	 1 

Comments: 



2A-140 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Exxon / ANF 9 X 9 JP-4,5 BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 	Weight(kg)/ 	Zone 	Material 
Assembly 	Assembly 	Name 

Material 
Fraction 

COMP. SPRINGS 81 0.3400 TOP Inconel X-750 1.00000 

T. TIE PLATE 1 1.6100 TOP St.Steel-ANF 1.00000 

B. TIE PLATE 1 4.5300 BOTTOM St.Steel-ANF 1.00000 

SPACER-INCORE 7 1.5400 IN CORE Zircaloy-4 0.84000 

Inconel-718 0.16000 

INERT ROD 1 0.6500 IN CORE Zircaloy-2 1.00000 

SP. CAPTURE ROD 1 0.6500 IN CORE Zircaloy-2 1.00000 

Drawing Numbers Associated With Assembly: 

XN-NF-SK-302,000 



2A-141 

PHYSICAL DESCRIPTION REPORT 	PAGE: 

Exxon / ANF 9 X 9 JP-4,5 BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  

3 

Fuel Rod 

Fuel Rod Positions per Assembly 	  81 

Typical Number of Fueled Rods per Assembly 	 79 

Rod Diameter (inches) 	  0.424 

Rod Length (inches) 	  163.84 

Active Length (inches) 	  150.00 

Weight per Rod (lbs) 	  7.01 

Clad Material 	  Zircaloy-2 

Clad Thickness (inches) 	  0.03 

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  60.0 

Nitrogen Content of Fill Gas (percent) 	 2.0 



2A-142 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Exxon / ANF 9 X 9 JP-4,5 BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  PROP. 

Grain Size (microns) 	  PROP. 

Fuel Density (% theoretical) 	  94.5 

0/U Ratio 	  2.00-2.02 

Smear Density(%) 	 , 	 92.7 

Spacer Pellet Material 	  N/A 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  Inconel X-750 

Plenum Spring Weight per Assembly (lbs) 	 0.047 

Plenum Length (inches) 	  9.578 

Plenum Volume (cubic inches) 	  0.785 

Comments: 
Max of 7 fueled burnable poison rods; typ. 95.04 GMS gadolinia/ 
rod. 
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2A-145 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Exxon / ANF 9 X 9 BRP BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  6.5 

Assembly Length (inches) 	
 
82 

with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.707 

Total Assembly Weight (lbs) 	  

Weight of Heavy Metal (lbs) 	  

Metric Tons Initial Heavy Metal (metric tons) 	 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  
for Mechanical Disassembly in Air 	 
for Underwater Cosolidation 	 
for Underwater Rod Replacement 	 

Comments: 
Complete data not yet available. 



2A-146 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Exxon / ANF 9 X 9 BRP BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ Weight(kg)/ Zone 	Material 	Material 
Assembly Assembly 	Name 	Fraction 

Drawing Numbers Associated With Assembly: 



2A-147 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Exxon / ANF 9 X 9 BRP BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 81 

Typical Number of Fueled Rods per Assembly 	 

Rod Diameter (inches) 	  0.5625 

Rod Length (inches) 	  

Active Length (inches) 	  68 

Weight per Rod (lbs) 	  

Clad Material 	  Zircaloy-2 

Clad Thickness (inches) 	  

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  

Initial Gas Pressure (psig) 	  

Nitrogen Content of Fill Gas (percent) 	 



2A-148 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Exxon / ANF 9 X 9 BRP BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  

Fuel Density (% theoretical) 	  

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	  

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  

Plenum Spring Weight per Assembly (lbs) 	 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  

Comments: 



2A-149 

No drawing available for an Exxon / ANF 9 X 9 BRP. 

For a drawing of a similar assembly, see page 2A-161. 



2A-151 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Exxon / ANF 10 X 10 AC BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  5.614 

Assembly Length (inches) 	  102.45 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.557 

Total Assembly Weight (lbs) 	  376.6 

Weight of Heavy Metal (lbs) 	  238.63 

Metric Tons Initial Heavy Metal (metric tons) 	 0.10824 

Enrichment Range (% U235) 	  3.12-4.05 

Average Design Burnup (MWd/MTIHM) 	 15000 

Maximum Design Burnup (MWd/MTIHM) 	 16000 

Linear Heat Rating (KW/foot) 	  4.30 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	 0 
for Mechanical Disassembly in Air 	 1 
for Underwater Cosolidation 	 0 
for Underwater Rod Replacement 	 1 

Comments: 
This assembly manufactured as a reload for the Allis Chalmers 
reactor LaCrosse. 



2A-152 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Exxon / ANF 10 X 10 AC BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 	Weight(kg)/ 	Zone 	Material 
Assembly 	Assembly 	Name 

Material 
Fraction 

COMP. SPRINGS 100 0.1100 TOP Inconel X-750 1.00000 

T. TIE PLATE 1 1.2400 TOP St.Steel-ANF 1.00000 

B. TIE PLATE 1 10.4600 BOTTOM St.Steel-ANF 1.00000 

SPACER-INCORE 3 0.6100 IN CORE St.Steel-ANF 0.82000 

Zircaloy-4 0.18000 

INERT ROD 3 3.3000 IN CORE St.Steel-ANF 0.98000 

Inconel X-750 0.02000 

SP. CAPTURE ROD 1 1.1070 IN CORE St.Steel-ANF 0.99400 

Inconel X-750 0.00600 

Drawing Numbers Associated With Assembly: 

XN-XF-SK-302,005 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Exxon / ANF 10 X 10 AC BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	  100 

Typical Number of Fueled Rods per Assembly 	 96 

Rod Diameter (inches) 	  0.394 

Rod Length (inches) 	  89.98 

Active Length (inches) 	  83.00 

Weight per Rod (lbs) 	  3.53 

Clad Material 	  St.Steel 

Clad Thickness (inches) 	  0.022 

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  0 

Nitrogen Content of Fill Gas (percent) 	 2.0 

348H 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Exxon / ANF 10 X 10 AC BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  PROP. 

Grain Size (microns) 	  PROP. 

Fuel Density (% theoretical) 	  94% 

0/U Ratio 	  2.00-2.02 

Smear Density(%) 	  92.2 

Spacer Pellet Material 	  Alum. Oxide 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  Inconel X-750 

Plenum Spring Weight per Assembly (lbs) 	 0.015 

Plenum Length (inches) 	  3.890 

Plenum Volume (cubic inches) 	  0.322 

Comments: 
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2A-157 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Exxon / ANF 11 X 11 GE BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  6.515 

Assembly Length (inches) 	  83.970 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.577 

Total Assembly Weight (lbs) 	  457.3 

Weight of Heavy Metal (lbs) 	  290.24 

Metric Tons Initial Heavy Metal (metric tons) 	 0.13165 

Enrichment Range (% U235) 	  1.80-4.18 

Average Design Burnup (MWd/MTIHM) 	 23900 

Maximum Design Burnup (MWd/MTIHM) 	 36300 

Linear Heat Rating (KW/foot) 	  4.19 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  0 
for Mechanical Disassembly in Air 	 1 
for Underwater Cosolidation 	 0 
for Underwater Rod Replacement 	 1 

Comments: 
This assembly is manufactured as a reload for General Electric's 
Big Rock reactor. 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Exxon / ANF 11 X 11 GE BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 	Weight(kg)/ 	Zone 	Material 
Assembly 	Assembly 	Name 

Material 
Fraction 

COMP. SPRINGS 121 0.5800 TOP Inconel X-750 1.00000 

T. TIE PLATE 1 2.5500 TOP St.Steel-ANF 1.00000 

B. TIE PLATE 1 1.9400 BOTTOM St.Steel-ANF 1.00000 

SPACER-INCORE 3 1.4100 IN CORE Zircaloy-4 0.77000 

Inconel-718 0.23000 

INERT ROD 3 3.6510 IN CORE Zircaloy-2 0.99400 

Inconel X-750 0.00600 

SP. CAPTURE ROD 1 0.4000 IN CORE Zircaloy-2 1.00000 

Drawing Numbers Associated With Assembly: 

XN-NF-SK-302,013 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 

Exxon / ANF 11 X 11 GE BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  

3 

Fuel Rod 

Fuel Rod Positions per Assembly 	  121 

Typical Number of Fueled Rods per Assembly 	 117 

Rod Diameter (inches) 	  0.449 

Rod Length (inches) 	  78.601 

Active Length (inches) 	  70.00 

Weight per Rod (lbs) 	  3.70 

Clad Material 	  Zircaloy-2 

Clad Thickness (inches) 	  0.034 

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  30.0 

Nitrogen Content of Fill Gas (percent) 	 2.0 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Exxon / ANF 11 X 11 GE BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  PROP. 

Grain Size (microns) 	  PROP. 

Fuel Density (% theoretical) 	  94% 

0/U Ratio 	  2.00-2.02 

Smear Density(%) 	  92.2 

Spacer Pellet Material 	  N/A 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  Inconel X-750 

Plenum Spring Weight per Assembly (lbs) 	 0.014 

Plenum Length (inches) 	  4.301 

Plenum Volume (cubic inches) 	  0.440 

Comments: 
Max of 4 fueled burnable poison rods; typ. 19.35 GMS gadolinia/ 
rod. 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Exxon / ANF 14 X 14 WE PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  7.763 

Assembly Length (inches) 	  160.13 
with Control Rod Inserted 	  
including Holddown Device, etc 	 161.33 

Rod Pitch (inches) 	  0.556 

Total Assembly Weight (lbs) 	  1271.2 

Weight of Heavy Metal (lbs) 	  835.54 

Metric Tons Initial Heavy Metal (metric tons) 	 0.37900 

Enrichment Range (% U235) 	  3.45 

Average Design Burnup (MWd/MTIHM) 	 34500 

Maximum Design Burnup (MWd/MTIHM) 	 43900 

Linear Heat Rating (KW/foot) 	  6.44 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  0 
for Mechanical Disassembly in Air 	 1 
for Underwater Cosolidation 	 0 
for Underwater Rod Replacement 	 1 

Comments: 
This assembly manufactured as a reload for Westingho,,, 14 X 14 
assemblies. 
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PHYSICAL DESCRIPTION REPORT 
	

PAGE: 2 

Exxon / ANF 14 X 14 WE PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 	Zone 
Assembly 

Material 
Name 

Material 
Fraction 

GUIDE TUBES 16 6.5700 IN CORE Zircaloy-4 1.00000 

INSTRUMENT TUBE 1 0.5300 IN CORE Zircaloy-4 1.00000 

TOP NOZZLE 1 8.5700 TOP St.Steel-ANF 1.00000 

HOLDDOWN SPRING 4 0.6900 TOP Incone1-718 1.00000 

SPACER-PLENUM 1 0.7400 GAS PLENUM Zircaloy-4 0.93000 

Incone1-718 0.07000 

SPACER-VANED 6 4.4600 IN CORE Zircaloy-4 0.93000 

Inconel-718 0.07000 

SPACER-NONVANED 2 1.4800 IN CORE Zircaloy-4 0.93000 

Incone1-718 0.07000 

BOTTOM NOZZLE 1 4.7600 BOTTOM St.Steel-ANF 1.00000 

GUIDE TUBE HDWR 1 0.5600 TOP Inconel-718 0.14000 

Zircaloy-4 0.86000 

Drawing Numbers Associated With Assembly: 

XN-NF-SK-302,004 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Exxon / ANF 14 X 14 WE PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 196 

Typical Number of Fueled Rods per Assembly 	 179 

Rod Diameter (inches) 	  0.424 

Rod Length (inches) 	  149.10 

Active Length (inches) 	  142.00 

Weight per Rod (lbs) 	  6.72 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.03 

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  290 

Nitrogen Content of Fill Gas (percent) 	 0.5 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Exxon / ANF 14 X 14 WE PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  0.3505 

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  PROP. 

Grain Size (microns) 	  PROP. 

Fuel Density (% theoretical) 	  94 

0/U Ratio 	  2.00-2.02 

Smear Density(%) 	  92.2 

Spacer Pellet Material 	  Alum. Oxide 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  Inconel X -750 

Plenum Spring Weight per Assembly (lbs) 	 0.043 

Plenum Length (inches) 	  5.900 

Plenum Volume (cubic inches) 	  0.469 

Comments: 
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2A-169 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Exxon / ANF 14 X 14 CE PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  8.110 

Assembly Length (inches) 	  157.24 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.580 

Total Assembly Weight (lbs) 	  1292.2 

Weight of Heavy Metal (lbs) 	  839.93 

Metric Tons Initial Heavy Metal (metric tons) 	 0.38099 

Enrichment Range (% U235) 	  2.70-3.67 

Average Design Burnup (MWd/MTIHM) 	 40000 

Maximum Design Burnup (MWd/MTIHM) 	 44500 

Linear Heat Rating (KW/foot) 	  6.21 

Difficulty Indexes 
for Cutting  
for Mechanical 
for Underwater 
for Underwater 

(0-not required, 1-simple,..,6-impossible) 
0 

Disassembly in Air 	 1 
Cosolidation 	 0 
Rod Replacement 	 1 

Comments: 
This assembly manufactured as a reload for CE PWR reactors. 
Max of 4 nonfueled burnable poison rods; Typ. 652.0 GMS B4C/rod 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Exxon / ANF 14 X 14 CE PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 	Zone 
Assembly 

Material 
Name 

Material 
Fraction 

GUIDE TUBES 5 9.8200 IN CORE Zircaloy-4 1.00000 

BOTTOM NOZZLE 1 6.0800 BOTTOM St.Steel-ANF 1.00000 

TOP NOZZLE 1 7.3100 TOP St.Steel-ANF 1.00000 

SPACER-INCORE 8 4.9400 IN CORE Inconel-718 0.11500 

Zircaloy-4 0.88500 

HOLDDOWN SPRING 5 1.4100 TOP Inconel X-750 1.00000 

GUIDE TUBE HDWR 1 3.1200 TOP Zircaloy-4 0.09300 

Inconel X-750 0.90700 

SPACER-PLENUM 1 0.6200 GAS PLENUM Zircaloy-4 0.89000 

Inconel-718 0.11000 

Drawing Numbers Associated With Assembly: 

XN-NF-SK-302,006 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Exxon / ANF 14 X 14 CE PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 176 

Typical Number of Fueled Rods per Assembly 	 176 

Rod Diameter (inches) 	  0.440 

Rod Length (inches) 	  146.484 

Active Length (inches) 	  134.06 

Weight per Rod (lbs) 	  6.90 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.031 

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  0.0040 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  375 

Nitrogen Content of Fill Gas (percent) 	 0.5 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Exxon / ANF 14 X 14 CE PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  0.370 

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  PROP. 

Grain Size (microns) 	  PROP. 

Fuel Density (% theoretical) 	  94 

0/U Ratio 	  2.00-2.02 

Smear Density(%) 	  92.2 

Spacer Pellet Material 	  N/A 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  Inconel X-750 

Plenum Spring Weight per Assembly (lbs) 	 0.051 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  0.844 

Comments: 
Max of 8 fueled burnable poison rods; typ. 80.72 GMS gadolinia/ 
rod. 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Exxon / ANF 14 X 14 TOP ROD PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  7.763 

Assembly Length (inches) 	  160.13 
with Control Rod Inserted 	  
including Holddown Device, etc 	 161.30 

Rod Pitch (inches) 	  0.556 

Total Assembly Weight (lbs) 	  1215.0 

Weight of Heavy Metal (lbs) 	  804.61 

Metric Tons Initial Heavy Metal (metric tons) 	 0.36497 

Enrichment Range (% U235) 	  2.90-3.82 

Average Design Burnup (MWd/MTIHM) 	 36900 

Maximum Design Burnup (MWd/MTIHM) 	 43100 

Linear Heat Rating (KW/foot) 	  6.35 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	 0 
for Mechanical Disassembly in Air 	 1 
for Underwater Cosolidation 	 0 
for Underwater Rod Replacement 	 1 

Comments: 
This assembly manufactured as a reload for Westinghouse PWRs 
(Prairie Island). 
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PHYSICAL DESCRIPTION REPORT 
	

PAGE: 2 

Exxon / ANF 14 X 14 TOP ROD PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 	Zone 
Assembly 

Material 
Name 

Material 
Fraction 

HOLDDOWN SPRING 4 0.5500 TOP Inconel-718 1.00000 

TOP NOZZLE 1 5.6100 TOP St.Steel-ANF 1.00000 

GUIDE TUBE HDWR 1 0.4200 TOP Inconel X-750 0.24000 

Zircaloy-4 0.76000 

SPACER-PLENUM 1 0.7400 GAS PLENUM Zircaloy-4 0.93000 

Inconel-718 0.07000 

GUIDE TUBES 16 7.4800 IN CORE Zircaloy-4 1.00000 

SPACER-VANED 3 2.2400 IN CORE Zircaloy-4 0.93000 

Inconel-718 0.07000 

SPACER-NONVANED 3 2.2200 IN CORE Zircaloy-4 0.93000 

Inconel-718 0.07000 

BOTTOM NOZZLE 1 4.7600 BOTTOM St.Steel-ANF 1.00000 

INSTRUMENT TUBE 1 0.5300 IN CORE Zircaloy-4 1.00000 

Drawing Numbers Associated With Assembly: 

XN-NF-SK-301,994 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Exxon / ANF 14 X 14 TOP ROD PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	  196 

Typical Number of Fueled Rods per Assembly 	 179 

Rod Diameter (inches) 	  0.417 

Rod Length (inches) 	  152.00 

Active Length (inches) 	  144.00 

Weight per Rod (lbs) 	  6.48 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.0295 

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  305 

Nitrogen Content of Fill Gas (percent) 	 0.5 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Exxon / ANF 14 X 14 TOP ROD PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  PROP. 

Grain Size (microns) 	  PROP. 

Fuel Density (% theoretical) 	  94.0 

0/U Ratio 	  2.00-2.02 

Smear Density(%) 	  92.2 

Spacer Pellet Material 	  Alum. Oxide 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  Inconel X-750 

Plenum Spring Weight per Assembly (lbs) 	 0.066 

Plenum Length (inches) 	  7.280 

Plenum Volume (cubic inches) 	  0.510 

Comments: 
Max of 4 fueled burnable poison rods; typ. 83.77 GMS gadolinia/ 
rod. 
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PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Exxon / ANF 14 X 14 Ft.Cal BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  

Assembly Length (inches) 	  147 
with Control Rod Inserted 	 
including Holddown Device, etc 	 

Rod Pitch (inches) 	  

Total Assembly Weight (lbs) 	  

Weight of Heavy Metal (lbs) 	  357 

Metric Tons Initial Heavy Metal (metric tons) 	 0.162 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  
for Mechanical Disassembly in Air 	 
for Underwater Cosolidation 	 
for Underwater Rod Replacement 	 

Comments: 
Complete data not yet available. 



2A-182 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Exxon / ANF 14 X 14 Ft.Cal BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ Weight(kg)/ 	Zone 	Material 	Material 
Assembly Assembly 	Name 	Fraction 

Drawing Numbers Associated With Assembly: 



2A-183 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Exxon / ANF 14 X 14 Ft.Cal BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 176 

Typical Number of Fueled Rods per Assembly 	 

Rod Diameter (inches) 	  

Rod Length (inches) 	  

Active Length (inches) 	  

Weight per Rod (lbs) 	  

Clad Material 	  

Clad Thickness (inches) 	  

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  

Initial Gas Pressure (psig) 	  

Nitrogen Content of Fill Gas (percent) 	 



2A-184 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Exxon / ANF 14 X 14 Ft.Cal BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  

Fuel Density (% theoretical) 	  

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	  

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  

Plenum Spring Weight per Assembly (lbs) 	 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  

Comments: 



2A-185 

No drawing available for an Exxon / ANF 14 X 14 Ft.Cal. 

For a drawing of a similar assembly, see page 2A-173. 



2A-187 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Exxon / ANF 15 X 15 WE PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	 

Final Year of Manufacture 	 

Total Number Fabricated to Date 

Assembly Width (inches) 	  8.426 

Assembly Length (inches) 	  159.7 
with Control Rod Inserted 	  
including Holddown Device, etc 	 161.30 

Rod Pitch (inches) 	  0.563 

Total Assembly Weight (lbs) 	  1432.8 

Weight of Heavy Metal (lbs) 	  952.32 

Metric Tons Initial Heavy Metal (metric tons) 	 0.43197 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 25100 

Maximum Design Burnup (MWd/MTIHM) 	 47700 

Linear Heat Rating (KW/foot) 	  5.98 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	 0 
for Mechanical Disassembly in Air 	 1 
for Underwater Cosolidation 	 0 
for Underwater Rod Replacement 	 1 

Comments: 
This assembly manufactured as a reload for Westinghouse 15 X 15 
Assemblies. 



2A-188 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Exxon / ANF 15 X 15 WE PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 	Weight(kg)/ 	Zone 	Material 
Assembly 	Assembly 	Name 

Material 
Fraction 

GUIDE TUBES 20 9.0700 IN CORE Zircaloy-4 1.00000 

HOLDDOWN SPRING 4 0.5500 TOP Inconel-718 1.00000 

TOP NOZZLE 1 6.1100 TOP St.Steel-ANF 1.00000 

GUIDE TUBE HDWR 1 0.3400 TOP Zircaloy-4 0.62000 

Inconel X-750 0.38000 

SPACER-PLENUM 1 0.7000 GAS PLENUM Zircaloy-4 0.93000 

Inconel-718 0.07000 

SPACER-VANED 5 3.6600 IN CORE Zircaloy-4 0.93000 

Inconel-718 0.07000 

SPACER-NONVANED 1 0.7000 IN CORE Zircaloy-4 0.93000 

Inconel-718 0.07000 

BOTTOM NOZZLE 1 5.6800 BOTTOM St.Steel-ANF 1.00000 

INSTRUMENT TUBE 1 0.4500 IN CORE Zircaloy-4 1.00000 

Drawing Numbers Associated With Assembly: 

XN-XF-SK-301,996 



2A-189 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Exxon / ANF 15 X 15 WE PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	  225 

Typical Number of Fueled Rods per Assembly 	 204 

Rod Diameter (inches) 	  0.424 

Rod Length (inches) 	  152.065 

Active Length (inches) 	  144.00 

Weight per Rod (lbs) 	  6.72 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.030 

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	 00375 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  290 

Nitrogen Content of Fill Gas (percent) 	 0.5 



2A-190 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Exxon / ANF 15 X 15 WE PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  0.3565 

Fuel Pellet Length (inches) 	  0.273 

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  PROP. 

Grain Size (microns) 	  PROP. 

Fuel Density (% theoretical) 	  94 

0/U Ratio 	  2.00-2.02 

Smear Density(%) 	  92.2 

Spacer Pellet Material 	  N/A 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  Inconel X-750 

Plenum Spring Weight per Assembly (lbs) 	 0.039 

Plenum Length (inches) 	  6.800 

Plenum Volume (cubic inches) 	  0.569 

Comments: 
Max of 12 fueled burnable poison rods; typ. 78.95 GMS gadolinia/ 
rod. 
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2A-193 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Exxon / ANF 15 X 15 CE PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  8.250 

Assembly Length (inches) 	  148.852 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.550 

Total Assembly Weight (lbs) 	  1338.6 

Weight of Heavy Metal (lbs) 	  883.36 

Metric Tons Initial Heavy Metal (metric tons) 	 0.40069 

Enrichment Range (% U235) 	  2.47-3.38 

Average Design Burnup (MWd/MTIHM) 	 27500 

Maximum Design Burnup (MWd/MTIHM) 	 36600 

Linear Heat Rating (KW/foot) 	  5.23 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	 0 
for Mechanical Disassembly in Air 	 1 
for Underwater Cosolidation 	 0 
for Underwater Rod Replacement 	 1 

Comments: 



2A-194 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Exxon / ANF 15 X 15 CE PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 	Zone 
Assembly 

Material 
Name 

Material 
Fraction 

TOP NOZZLE 1 4.3700 TOP St.Steel-ANF 1.00000 

BOTTOM NOZZLE 1 4.7700 BOTTOM St.Steel-ANF 1.00000 

GUIDE BARS 8 16.6800 IN CORE Zircaloy-4 1.00000 

SPACER-INCORE 9 4.3300 IN CORE Inconel-718 0.21000 

Zircaloy-4 0.79000 

SPACER-PLENUM 1 0.4800 GAS PLENUM Inconel-718 0.21000 

Zircaloy-4 0.79000 

INSTRUMENT TUBE 1 0.5500 IN CORE Zircaloy-4 1.00000 

GUIDE TUBE HDWR 1 0.2200 TOP Zircaloy-4 0.64000 

Inconel X-750 0.36000 

Drawing Numbers Associated With Assembly: 

XN-NF-SK-302,010 



2A-195 

PHYSICAL DESCRIPTION REPORT 	PAGE: 

Exxon / ANF 15 X 15 CE PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  

3 

Fuel Rod 

Fuel Rod Positions per Assembly 	 225 

Typical Number of Fueled Rods per Assembly 	 216 

Rod Diameter (inches) 	  0.417 

Rod Length (inches) 	  139.423 

Active Length (inches) 	  131.80 

Weight per Rod (lbs) 	  5.88 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.030 

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  306 

Nitrogen Content of Fill Gas (percent) 	 0.5 



2A-196 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Exxon / ANF 15 X 15 CE PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  PROP. 

Grain Size (microns) 	  PROP. 

Fuel Density (% theoretical) 	  94.0 

0/U Ratio 	  2.00-2.02 

Smear Density(%) 	  92.2 

Spacer Pellet Material 	  Alum. Oxide 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  Inconel X-750 

Plenum Spring Weight per Assembly (lbs) 	 0.034 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  0.556 

Comments: 
Max of 8 fueled burnable poison rods; typ. 83.82 GMS gadolinia/ 
rod. 
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2A-199 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Exxon / ANF 15 X 16 WE PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  7.614 

Assembly Length (inches) 	  111.775 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.472 

Total Assembly Weight (lbs) 	  796.6 

Weight of Heavy Metal (lbs) 	  519.27 

Metric Tons Initial Heavy Metal (metric tons) 	 0.23554 

Enrichment Range (% U235) 	  3.50 

Average Design Burnup (MWd/MTIHM) 	 27900 

Maximum Design Burnup (MWd/MTIHM) 	 33700 

Linear Heat Rating (KW/foot) 	  4.51 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	 0 
for Mechanical Disassembly in Air 	 1 
for Underwater Cosolidation 	 0 
for Underwater Rod Replacement 	 1 

Comments: 
This assembly manufactured for Yankee Rowe. This assembly not 
described by West. 



2A-200 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Exxon / ANF 15 X 16 WE PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 	Weight(kg)/ 	Zone 	Material 
Assembly 	Assembly 	Name 

Material 
Fraction 

HOLDDOWN SPRING 4 2.1600 TOP Inconel X-750 1.00000 

TOP NOZZLE 1 6.0000 TOP St.Steel-ANF 1.00000 

GUIDE TUBE HDWR 1 0.0760 TOP St.Steel-ANF 0.79000 

Inconel X-750 0.21000 

SPACER-PLENUM 1 0.6000 GAS PLENUM Inconel-718 0.15000 

Zircaloy-4 0.85000 

GUIDE BARS 8 13.1000 IN CORE Zircaloy-4 1.00000 

SPACER-INCORE 5 2.9800 IN CORE Zircaloy-4 0.86000 

Inconel-718 0.14000 

BOTTOM NOZZLE 1 5.1800 BOTTOM St.Steel-ANF 1.00000 

INSTRUMENT TUBE 1 0.2600 IN CORE Zircaloy-4 1.00000 

Drawing Numbers Associated With Assembly: 

XN-NF-SK-302,014 



2A-201 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Exxon / ANF 15 X 16 WE PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 240 

Typical Number of Fueled Rods per Assembly 	 231 

Rod Diameter (inches) 	  0.365 

Rod Length (inches) 	  95.340 

Active Length (inches) 	  91.00 

Weight per Rod (lbs) 	  3.15 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.024 

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  250 

Nitrogen Content of Fill Gas (percent) 	 0.5 



2A-202 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Exxon / ANF 15 X 16 WE PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  PROP. 

Grain Size (microns) 	  PROP. 

Fuel Density (% theoretical) 	  94.0 

0/U Ratio 	  2.00-2.02 

Smear Density(%) 	  92.2 

Spacer Pellet Material 	  St.Steel-ANF 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  Inconel X-750 

Plenum Spring Weight per Assembly (lbs) 	 0.009 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  0.206 

Comments: 
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2A-205 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Exxon / ANF 17 X 17 WE PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  

Assembly Length (inches) 	  
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  

Total Assembly Weight (lbs) 	  

Weight of Heavy Metal (lbs) 	  

Metric Tons Initial Heavy Metal (metric tons) 	 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

8.426 

159.71 

161.37 

0.496 

1348.0 

884.33 

0.40113 

3.83 

36600 

38000 

5.58 

Difficulty Indexes 
for Cutting  
for Mechanical 
for Underwater 
for Underwater 

(0-not required, 1-simple,..,6-impossible) 
0 

Disassembly in Air 	 1 
Cosolidation 	 0 
Rod Replacement 	 1 

Comments: 
This assembly manufactured as a reload for Westinghouse 
reactors. 



2A-206 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Exxon / ANF 17 X 17 WE PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 	Weight(kg)/ 	Zone 	Material 
Assembly 	Assembly 	Name 

Material 
Fraction 

GUIDE TUBES 24 11.3000 IN CORE Zircaloy-4 1.00000 

HOLDDOWN SPRING 4 0.9800 TOP Inconel-718 1.00000 

TOP NOZZLE 1 6.1800 TOP St.Steel-ANF 1.00000 

BOTTOM NOZZLE 1 5.7500 BOTTOM St.Steel-ANF 1.00000 

GUIDE TUBE HDWR 1 1.0700 TOP Zircaloy-4 0.85000 

Inconel X-750 0.15000 

SPACER-PLENUM 1 1.1200 GAS PLENUM Zircaloy-4 0.86000 

Inconel-718 0.14000 

SPACER-VANED 6 6.7200 IN CORE Zircaloy-4 0.86000 

Inconel-718 0.14000 

SPACER-NONVANED 1 1.1200 IN CORE Zircaloy-4 0.86000 

Inconel-718 0.14000 

INSTRUMENT TUBE 1 0.3800 IN CORE Zircaloy-4 1.00000 

Drawing Numbers Associated With Assembly: 

XN-NF-SK-301,995 



2A-207 

PHYSICAL DESCRIPTION REPORT 	PAGE: 

Exxon / ANF 17 X 17 WE PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  

3 

Fuel Rod 

Fuel Rod Positions per Assembly 	  289 

Typical Number of Fueled Rods per Assembly 	 264 

Rod Diameter (inches) 	  0.360 

Rod Length (inches) 	  152.00 

Active Length (inches) 	  144.00 

Weight per Rod (lbs) 	  4.81 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.025 

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  290 

Nitrogen Content of Fill Gas (percent) 	 0.5 



2A-208 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Exxon / ANF 17 X 17 WE PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  0.303 

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  PROP. 

Grain Size (microns) 	  PROP. 

Fuel Density (% theoretical) 	  94 

0/U Ratio 	  2.00-2.02 

Smear Density(%) 	  92.2 

Spacer Pellet Material 	  N/A 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  Inconel X-750 

Plenum Spring Weight per Assembly (lbs) 	 0.025 

Plenum Length (inches) 	  7.260 

Plenum Volume (cubic inches) 	  0.462 

Comments: 
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2A-211 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

General Electric 6 X 6 DRES-1 BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  4 

Assembly Length (inches) 	  135 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.710 

Total Assembly Weight (lbs) 	  

Weight of Heavy Metal (lbs) 	  236 

Metric Tons Initial Heavy Metal (metric tons) 	 0.107 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  
for Mechanical Disassembly in Air 	 
for Underwater Cosolidation 	 
for Underwater Rod Replacement 	 

Comments: 
Complete data not yet available. 



2A-212 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

General Electric 6 X 6 DRES-1 BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ Weight(kg)/ Zone 	Material 	Material 
Assembly Assembly 	Name 	Fraction 

Drawing Numbers Associated With Assembly: 



2A-213 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

General Electric 6 X 6 DRES-1 BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 36 

Typical Number of Fueled Rods per Assembly 	 36 

Rod Diameter (inches) 	  0.562 

Rod Length (inches) 	  117 

Active Length (inches) 	  104 

Weight per Rod (lbs) 	  

Clad Material 	  Zircaloy-2 

Clad Thickness (inches) 	  

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  

Initial Gas Pressure (psig) 	  

Nitrogen Content of Fill Gas (percent) 	 



2A-214 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

General Electric 6 X 6 DRES-1 BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  

Fuel Density (% theoretical) 	  

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	  

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  

Plenum Spring Weight per Assembly (lbs) 	 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  

Comments: 



2A-215 

No drawing available for an General Electric 6 X 6 DRES-1. 

For a drawing of a similar assembly, see page 2A-107. 



2A-217 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

General Electric 6 X 6 HUM.BAY BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  4 

Assembly Length (inches) 	  95 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  

Total Assembly Weight (lbs) 	  

Weight of Heavy Metal (lbs) 	  170 

Metric Tons Initial Heavy Metal (metric tons) 	 0.77 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

Difficulty Indexes 
for Cutting  
for Mechanical 
for Underwater 
for Underwater 

(0-not required, 1-simple,..,6-impossible) 

Disassembly in Air 	 
Cosolidation 	 
Rod Replacement 	 

Comments: 
Complete data not yet available. 



2A-218 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

General Electric 6 X 6 HUM.BAY BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ Weight(kg)/ Zone 	Material 	Material 
Assembly Assembly 	Name 	Fraction 

Drawing Numbers Associated With Assembly: 



2A-219 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

General Electric 6 X 6 HUM.BAY BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 36 

Typical Number of Fueled Rods per Assembly 	 36 

Rod Diameter (inches) 	  0.563 

Rod Length (inches) 	  

Active Length (inches) 	  79 

Weight per Rod (lbs) 	  

Clad Material 	  

Clad Thickness (inches) 	  

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  

Initial Gas Pressure (psig) 	  

Nitrogen Content of Fill Gas (percent) 	 



2A-220 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

General Electric 6 X 6 HUM.BAY BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  

Fuel Density (% theoretical) 	  

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	  

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  

Plenum Spring Weight per Assembly (lbs) 	 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  

Comments: 



2A-221 

No drawing available for an General Electric 6 X 6 HUM.BAY. 

For a drawing of a similar assembly, see page 2A-107. 



2A-223 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

General Electric 7 X 7 /2,3:V1 BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	 

Final Year of Manufacture 	 

Total Number Fabricated to Date 

Assembly Width (inches) 	  5.518 

Assembly Length (inches) 	  171 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.738 

Total Assembly Weight (lbs) 	  

Weight of Heavy Metal (lbs) 	  

Metric Tons Initial Heavy Metal (metric tons) 	 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  
for Mechanical Disassembly in Air 	 
for Underwater Cosolidation 	 
for Underwater Rod Replacement 	 

Comments: 
Complete data not yet available. 



2A-224 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

General Electric 7 X 7 /2,3:V1 BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ Weight(kg)/ Zone 	Material 	Material 
Assembly Assembly 	Name 	Fraction 

Drawing Numbers Associated With Assembly: 



2A-225 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

General Electric 7 X 7 /2,3:V1 BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 49 

Typical Number of Fueled Rods per Assembly 	 49 

Rod Diameter (inches) 	  0.570 

Rod Length (inches) 	  

Active Length (inches) 	  144 

Weight per Rod (lbs) 	  

Clad Material 	  Zircaloy-2 

Clad Thickness (inches) 	  

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  

Initial Gas Pressure (psig) 	  

Nitrogen Content of Fill Gas (percent) 	 



2A-226 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

General Electric 7 X 7 /2,3:V1 BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  

Fuel Density (% theoretical) 	  

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	  

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  

Plenum Spring Weight per Assembly (lbs) 	 

Plenum Length (inches) 	  11.24 

Plenum Volume (cubic inches) 	  

Comments: 



2A-227 

No drawing available for an General Electric 7 X 7 /2,3:V1. 

For a drawing of a similar assembly, see page 2A-119. 



2A-229 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

General Electric 7 X 7 /2,3:V2 BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  5.518 

Assembly Length (inches) 	  171 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.738 

Total Assembly Weight (lbs) 	  

Weight of Heavy Metal (lbs) 	  

Metric Tons Initial Heavy Metal (metric tons) 	 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

Difficulty Indexes 
for Cutting  
for Mechanical 
for Underwater 
for Underwater 

(0-not required, 1-simple,..,6-impossible) 

Disassembly in Air 	 
Cosolidation 	 
Rod Replacement 	 

Comments: 
Complete data not yet available. 



2A-230 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

General Electric 7 X 7 /2,3:V2 BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ Weight(kg)/ Zone 	Material 	Material 
Assembly Assembly 	Name 	Fraction 

Drawing Numbers Associated With Assembly: 



2A-231 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

General Electric 7 X 7 /2,3:V2 BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 49 

Typical Number of Fueled Rods per Assembly 	 49 

Rod Diameter (inches) 	  0.563 

Rod Length (inches) 	  

Active Length (inches) 	  144 

Weight per Rod (lbs) 	  

Clad Material 	  Zircaloy-2 

Clad Thickness (inches) 	  

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  

Initial Gas Pressure (psig) 	  

Nitrogen Content of Fill Gas (percent) 	 



2A-232 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

General Electric 7 X 7 /2,3:V2 BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  

Fuel Density (% theoretical) 	  

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	  

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  

Plenum Spring Weight per Assembly (lbs) 	 

Plenum Length (inches) 	  16 

Plenum Volume (cubic inches) 	  

Comments: 



2A-233 

No drawing available for an General Electric 7 X 7 /2,3:V2. 

For a drawing of a similar assembly, see page 2A-119. 



2A-235 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

General Electric 7 X 7 /4,5 BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	 

Final Year of Manufacture 	 

Total Number Fabricated to Date 

Assembly Width (inches) 	  5.518 

Assembly Length (inches) 	 
with Control Rod Inserted 	 
including Holddown Device, etc 

  

176 

  

   

   

Rod Pitch (inches) 	  0.738 

Total Assembly Weight (lbs) 	 

Weight of Heavy Metal (lbs) 	 

Metric Tons Initial Heavy Metal (metric tons) 

Enrichment Range (% U235) 	 

Average Design Burnup (MWd/MTIHM) 

Maximum Design Burnup (MWd/MTIHM) 

Linear Heat Rating (KW/foot) 	 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  
for Mechanical Disassembly in Air 	 
for Underwater Cosolidation 	 
for Underwater Rod Replacement 	 

Comments: 
Complete data not yet available. 



2A-236 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

General Electric 7 X 7 /4,5 BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ Weight(kg)/ Zone 	Material 	Material 
Assembly Assembly 	Name 	Fraction 

Drawing Numbers Associated With Assembly: 



2A-237 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

General Electric 7 X 7 /4,5 BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 49 

Typical Number of Fueled Rods per Assembly 	 49 

Rod Diameter (inches) 	  0.563 

Rod Length (inches) 	  

Active Length (inches) 	  144-146 

Weight per Rod (lbs) 	  

Clad Material 	  Zircaloy-2 

Clad Thickness (inches) 	  

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  

Initial Gas Pressure (psig) 	  

Nitrogen Content of Fill Gas (percent) 	 



2A-238 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

General Electric 7 X 7 /4,5 BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  

Fuel Density (% theoretical) 	  

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	  

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  

Plenum Spring Weight per Assembly (lbs) 	 

Plenum Length (inches) 	  14-16 

Plenum Volume (cubic inches) 	  

Comments: 



2A-239 

No drawing available for an General Electric 7 X 7 /4,5. 

For a drawing of a similar assembly, see page 2A-131. 



2A-241 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

General Electric 7 X 7 HUM.BAY BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	 

Final Year of Manufacture 	 

Total Number Fabricated to Date 

Assembly Width (inches) 	  4 

Assembly Length (inches) 	  95 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 

 

0.636 

 

Total Assembly Weight (lbs) 	 

Weight of Heavy Metal (lbs) 	 

Metric Tons Initial Heavy Metal (metric tons) 

Enrichment Range (% U235) 	 

   

  

170 

0.77 

  

  

   

Average Design Burnup (MWd/MTIHM) 

Maximum Design Burnup (MWd/MTIHM) 

Linear Heat Rating (KW/foot) 	 

Difficulty Indexes 
for Cutting  
for Mechanical 
for Underwater 
for Underwater 

(0-not required, 1-simple,..,6-impossible) 

Disassembly in Air 	 
Cosolidation 	 
Rod Replacement 	 

Comments: 
Complete data not yet available. 



2A-242 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

General Electric 7 X 7 HUM.BAY BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ Weight(kg)/ Zone 	Material 	Material 
Assembly Assembly 	Name 	Fraction 

Drawing Numbers Associated With Assembly: 



2A-243 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

General Electric 7 X 7 HUM.BAY BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 49 

Typical Number of Fueled Rods per Assembly 	 49 

Rod Diameter (inches) 	  0.486 

Rod Length (inches) 	  

Active Length (inches) 	  79 

Weight per Rod (lbs) 	  

Clad Material 	  

Clad Thickness (inches) 	  

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  

Initial Gas Pressure (psig) 	  

Nitrogen Content of Fill Gas (percent) 	 



2A-244 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

General Electric 7 X 7 HUM.BAY BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  

Fuel Density (% theoretical) 	  

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	  

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  

Plenum Spring Weight per Assembly (lbs) 	 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  

Comments: 



2A-245 

No drawing available for a General Electric 7 X 7 HUM.BAY. 



2A-247 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

General Electric 8 X 8 /2,3 BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	 

Final Year of Manufacture 	 

Total Number Fabricated to Date 

Assembly Width (inches) 	  5.518 

Assembly Length (inches) 	  171 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.640 

Total Assembly Weight (lbs) 	  

Weight of Heavy Metal (lbs) 	  

Metric Tons Initial Heavy Metal (metric tons) 	 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  
for Mechanical Disassembly in Air 	 
for Underwater Cosolidation 	 
for Underwater Rod Replacement 	 

Comments: 
Complete data not yet available. 



2A-248 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

General Electric 8 X 8 /2,3 BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ Weight(kg)/ Zone 	Material 	Material 
Assembly Assembly 	Name 	Fraction 

Drawing Numbers Associated With Assembly: 



2A-249 

PHYSICAL DESCRIPTION REPORT 
	

PAGE: 3 

General Electric 8 X 8 /2,3 BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  

Fuel Rod Positions per Assembly 	 

Typical Number of Fueled Rods per Assembly 	 

Rod Diameter (inches) 	  0.48 

Rod Length (inches) 	  

Active Length (inches) 	  144 

Weight per Rod (lbs) 	  

Clad Material . 	 , 	 Zircaloy-2 

Clad Thickness (inches) 	  

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  

Initial Gas Pressure (psig) 	  

Nitrogen Content of Fill Gas (percent) 	 



2A-250 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

General Electric 8 X 8 /2,3 BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  

Fuel Density (% theoretical) 	  

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	  

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  

Plenum Spring Weight per Assembly (lbs) 	 

Plenum Length (inches) 	  11.24 

Plenum Volume (cubic inches) 	  

Comments: 



2A-251 

No drawing available for an General Electric 8 X 8 /2,3. 

For a drawing of a similar assembly, see page 2A-125. 



2A-253 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

General Electric 8 X 8 /4,5:V1 BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	 

Final Year of Manufacture 	 

Total Number Fabricated to Date 

Assembly Width (inches) 	  5.518 

Assembly Length (inches) 	  176 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.640 

Total Assembly Weight (lbs) 	  

Weight of Heavy Metal (lbs) 	  

Metric Tons Initial Heavy Metal (metric tons) 	 

Enrichment Range .(% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

Difficulty Indexes 
for Cutting  
for Mechanical 
for Underwater 
for Underwater 

(0-not required, 1-simple,..,6-impossible) 

Disassembly in Air 	 
Cosolidation 	 
Rod Replacement 	 

Comments: 
Complete data not yet available. 



2A-254 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

General Electric 8 X 8 /4,5:V1 BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ Weight(kg)/ Zone 	Material 	Material 
Assembly Assembly 	Name 	Fraction 

Drawing Numbers Associated With Assembly: 



2A-255 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

General Electric 8 X 8 /4,5:V1 BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 64 

Typical Number of Fueled Rods per Assembly 	 63 

Rod Diameter (inches) 	  0.49 

Rod Length (inches) 	  

Active Length (inches) 	  144-146 

Weight per Rod (lbs) 	  

Clad Material 	  Zircaloy-2 

Clad Thickness (inches) 	  

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  

Initial Gas Pressure (psig) 	  

Nitrogen Content of Fill Gas (percent) 	 



2A-256 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

General Electric 8 X 8 /4,5:V1 BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  

Fuel Density (% theoretical) 	  

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	  

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  

Plenum Spring Weight per Assembly (lbs) 	 

Plenum Length (inches) 	  14-16 

Plenum Volume (cubic inches) 	  

Comments: 
1 Water Rod per assembly. 



2A-257 

No drawing available for an General Electric 8 X 8 /4,5:V1. 

For a drawing of a similar assembly, see page 2A-131. 



2A-259 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

General Electric 8 X 8 /4,5:V2 BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	 

Final Year of Manufacture 	 

Total Number Fabricated to Date 

Assembly Width (inches) 	  5.518 

Assembly Length (inches) 	  176 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 

 

0.640 

 

Total Assembly Weight (lbs) 	  

Weight of Heavy Metal (lbs) 	  

Metric Tons Initial Heavy Metal (metric tons) 	 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 

Maximum Design Burnup (MWd/MTIHM) 

Linear Heat Rating (KW/foot) 	 

Difficulty Indexes 
for Cutting  
for Mechanical 
for Underwater 
for Underwater 

(0-not required, 1-simple,..,6-impossible) 

Disassembly in Air 	 
Cosolidation 	 
Rod Replacement 	 

Comments: 
Complete data not yet available. 



2A-260 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

General Electric 8 X 8 /4,5:V2 BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ Weight(kg)/ Zone 	Material 	Material 
Assembly Assembly 	Name 	Fraction 

Drawing Numbers Associated With Assembly: 



2A-261 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

General Electric 8 X 8 /4,5:V2 BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 64 

Typical Number of Fueled Rods per Assembly 	 62 

Rod Diameter (inches) 	  0.49 

Rod Length (inches) 	  

Active Length (inches) 	  144-146 

Weight per Rod (lbs) 	  

Clad Material 	  

Clad Thickness (inches) 	  

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  

Initial Gas Pressure (psig) 	  

Nitrogen Content of Fill Gas (percent) 	 



2A-262 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

General Electric 8 X 8 /4,5:V2 BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  

Fuel Density (% theoretical) 	  

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	  

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  

Plenum Spring Weight per Assembly (lbs) 	 

Plenum Length (inches) 	  14-16 

Plenum Volume (cubic inches) 	  

Comments: 
2 Water Rods per assembly. 



2A-263 

No drawing available for an General Electric 8 X 8 /4,5:V2. 

For a drawing of a similar assembly, see page 2A-131. 



2A-265 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

General Electric 9 X 9 BRP BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	 

Final Year of Manufacture 	 

Total Number Fabricated to Date 

Assembly Width (inches) 	  6.5 

Assembly Length (inches) 	  82 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.707 

Total Assembly Weight (lbs) 	  

Weight of Heavy Metal (lbs) 	  305 

Metric Tons Initial Heavy Metal (metric tons) 	 0.138 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  
for Mechanical Disassembly in Air 	 
for Underwater Cosolidation 	 
for Underwater Rod Replacement 	 

Comments: 
Complete data not yet available. 



2A-266 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

General Electric 9 X 9 BRP BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ Weight(kg)/ Zone 	Material 	Material 
Assembly Assembly 	Name 	Fraction 

Drawing Numbers Associated With Assembly: 



2A-267 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

General Electric 9 X 9 BRP BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 81 

Typical Number of Fueled Rods per Assembly 	 81 

Rod Diameter (inches) 	  0.5625 

Rod Length (inches) 	  

Active Length (inches) 	  70 

Weight per Rod (lbs) 	  

Clad Material 	  Zircaloy-2 

Clad Thickness (inches) 	  

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  

Initial Gas Pressure (psig) 	  

Nitrogen Content of Fill Gas (percent) 	 



2A-268 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

General Electric 9 X 9 BRP BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  

Fuel Density (% theoretical) 	  

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	  

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  

Plenum Spring Weight per Assembly (lbs) 	 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  

Comments: 



2A-269 

No drawing available for an General Electric 9 X 9 BRP. 

For a drawing of a similar assembly, see page 2A-161. 



2A-271 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

General Electric 11 X 11 BRP BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  6.5 

Assembly Length (inches) 	  82 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.577 

Total Assembly Weight (lbs) 	  

Weight of Heavy Metal (lbs) 	  

Metric Tons Initial Heavy Metal (metric tons) 	 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  
for Mechanical Disassembly in Air 	 
for Underwater Cosolidation 	 
for Underwater Rod Replacement 	 

Comments: 
Complete data not yet available. 



2A-272 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

General Electric 11 X 11 BRP BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ Weight(kg)/ Zone 	Material 	Material 
Assembly Assembly 	Name 	Fraction 

Drawing Numbers Associated With Assembly: 



2A-273 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

General Electric 11 X 11 BRP BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 111 

Typical Number of Fueled Rods per Assembly 	 111 

Rod Diameter (inches) 	  0.449 

Rod Length (inches) 	  

Active Length (inches) 	  70 

Weight per Rod (lbs) 	  

Clad Material 	  

Clad Thickness (inches) 	  

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  

Initial Gas Pressure (psig) 	  

Nitrogen Content of Fill Gas (percent) 	 



2A-274 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

General Electric 11 X 11 BRP BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  

Fuel Density (% theoretical) 	  

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	  

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  

Plenum Spring Weight per Assembly (lbs) 	 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  

Comments: 



2A-275 

No drawing available for an General Electric 11 X 11 BRP. 

For a drawing of a similar assembly, see page 2A-161. 



2A-277 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Westinghouse 8 X 8 QUAD+ BWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  5.50 

Assembly Length (inches) 	  175.5 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.609 

Total Assembly Weight (lbs) 	  600.0 

Weight of Heavy Metal (lbs) 	  

Metric Tons Initial Heavy Metal (metric tons) 	 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  
for Mechanical Disassembly in Air 	 
for Underwater Cosolidation 	 
for Underwater Rod Replacement 	 

Comments: 



2A-278 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Westinghouse 8 X 8 QUAD+ BWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 	Weight(kg)/ 	Zone 	Material 
Assembly 	Assembly 	Name 

Material 
Fraction 

T. TIE PLATE 4 0.0000 TOP St.Steel 304 1.00000 

B. TIE PLATE 4 0.0000 BOTTOM St.Steel 304 1.00000 

SPACER-INCORE 24 0.0000 IN CORE Zircaloy-4 1.00000 

SPACER SPRING 0 0.0000 IN CORE Zircaloy-4 1.00000 

COMP. SPRINGS 0 0.0000 TOP Inconel 1.00000 

BOTTOM NOZZLE 1 0.0000 BOTTOM St.Steel 304 1.00000 

WATER CROSS 1 0.0000 IN CORE Zircaloy-4 1.00000 

OUTSIDE CHANNEL 1 0.0000 IN CORE Zircaloy-4 1.00000 

SUPPORT SCREWS 12 0.0000 BOTTOM Inconel 1.00000 

TOP NOZZLE 1 0.0000 TOP St.Steel 304 1.00000 

ATTACHMENT STUD 4 0.0000 TOP Zircaloy-4 1.00000 

Drawing Numbers Associated With Assembly: 



2A-279 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Westinghouse 8 X 8 QUAD+ BWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 64 

Typical Number of Fueled Rods per Assembly 	 64 

Rod Diameter (inches) 	  0.458 

Rod Length (inches) 	  160.6 

Active Length (inches) 	  150 

Weight per Rod (lbs) 	  

Clad Material 	  Zircaloy-2 

Clad Thickness (inches) 	  0.029 

Clad Final Conditioning 	  HT,SRA 

Fuel-Clad Gap (inches) 	  0.0435 

Fill Gas Used 	  

Initial Gas Pressure (psig) 	  

Nitrogen Content of Fill Gas (percent) 	 0.0 



2A-280 

PHYSICAL DESCRIPTION REPORT 	 PAGE: 4 

Westinghouse 8 X 8 QUAD+ BWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  0.3913 

Fuel Pellet Length (inches) 	  0.470 

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  

Fuel Density (% theoretical) 	  95 

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	  

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (lbs) 	 

Plenum Length (inches) 	  10.0 

Plenum Volume (cubic inches) 	  1.201 

Comments: 
Typ. 6-10 fueled burnable poison rods; no info on gms of 
gladolinia per rod. 



Source: 
Westinghouse 
Electric Co. 
Information 
Brochure 



2A-283 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Westinghouse 13 X 13 PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	 

Final Year of Manufacture 	 

Total Number Fabricated to Date 

Assembly Width (inches) 	  

Assembly Length (inches) 	  
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  

Total Assembly Weight (lbs) 	  

Weight of Heavy Metal (lbs) 	  

Metric Tons Initial Heavy Metal (metric tons) 	 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  
for Mechanical Disassembly in Air 	 
for Underwater Cosolidation 	 
for Underwater Rod Replacement 	 

Comments: 
THIS ASSEMBLY USED AT INDIAN PT. 1. 



2A-284 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Westinghouse 13 X 13 PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ Weight(kg)/ Zone 	Material 	Material 
Assembly Assembly 	Name 	Fraction 

Drawing Numbers Associated With Assembly: 



2A-285 

PHYSICAL DESCRIPTION REPORT 
	

PAGE: 3 

Westinghouse 13 X 13 PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  

Fuel Rod Positions per Assembly 	  

Typical Number of Fueled Rods per Assembly 	 

Rod Diameter (inches) 	  

Rod Length (inches) 	  

Active Length (inches) 	  

Weight per Rod (lbs) 	  

Clad Material 	  

Clad Thickness (inches) 	  

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  

Initial Gas Pressure (psig) 	  

Nitrogen Content of Fill Gas (percent) 	 



2A-286 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Westinghouse 13 X 13 PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  

Fuel Density (% theoretical) 	  

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	  

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  

Plenum Spring Weight per Assembly (lbs) 	 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  

Comments: 



2A-287 

No drawing available for a Westinghouse 13 X 13. 



2A-289 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Westinghouse 14 X 14 Std/ZCA PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  1969 

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 4000 

Assembly Width (inches) 	  7. 76 

Assembly Length (inches) 	  159.71 
with Control Rod Inserted 	 164.670 
including Holddown Device, etc 	 161.3 

Rod Pitch (inches) 	  0.556 

Total Assembly Weight (lbs) 	  1242-1302 

Weight of Heavy Metal (lbs) 	  858-897 

Metric Tons Initial Heavy Metal (metric tons) 	 0.389-0.407 

Enrichment Range (% U235) 	  2.2-3.4 

Average Design Burnup (MWd/MTIHM) 	 33000 

Maximum Design Burnup (MWd/MTIHM) 	 50000 

Linear Heat Rating (KW/foot) 	  6.20 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  0-3 
for Mechanical Disassembly in Air 	 3 
for Underwater Cosolidation 	 0-3 
for Underwater Rod Replacement 	 3 

Comments: 
Westinghouse 14 X 14 Std/ZC with SS304 Guide Tubes. 



2A-290 

PHYSICAL DESCRIPTION REPORT 
	

PAGE: 2 

Westinghouse 14 X 14 Std/ZCA PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 	Zone 
Assembly 

Material 
Name 

Material 
Fraction 

SPACER-INCORE 6 5.3700 IN CORE Inconel-718 1.00000 

GUIDE TUBES 17 8.1200 IN CORE St.Steel 304 1.00000 

SPACER-PLENUM 1 0.6800 GAS PLENUM Inconel-718 0.90000 

West. Braze 0.10000 

TOP NOZZLE 1 9.3800 TOP St.Steel 304 1.00000 

HOLDDOWN SPRING 8 0.5080 TOP Inconel-718 1.00000 

BOTTOM NOZZLE 1 7.8930 BOTTOM St.Steel 304 1.00000 

Drawing Numbers Associated With Assembly: 

1224E94 



2A-291 

PHYSICAL DESCRIPTION REPORT 	PAGE: 

Westinghouse 14 X 14 Std/ZCA PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  

3 

Fuel Rod 

Fuel Rod Positions per Assembly 	 196 

Typical Number of Fueled Rods per Assembly 	 179 

Rod Diameter (inches) 	  0.422 

Rod Length (inches) 	  148.55-152.40 

Active Length (inches) 	  141.20-145.20 

Weight per Rod (lbs) 	  6.63-6.68 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.0225 

Clad Final Conditioning 	  HT,SRA 

Fuel-Clad Gap (inches) 	  0.0048-0.0065 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  0 - 460 

Nitrogen Content of Fill Gas (percent) 	 4-78 



2A-292 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Westinghouse 14 X 14 Std/ZCA PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  Dished, Chamfered 

Fuel Pellet Diameter (inches) 	  0.3640-0.3674 

Fuel Pellet Length (inches) 	  0.300-0.675 

Fuel Pellet Weight per Rod (lbs) 	 5.63 

Open Porosity (percent) 	  0-3 

Grain Size (microns) 	  8-20 

Fuel Density (% theoretical) 	  91-95 

0/U Ratio 	  

Smear Density(gr/cm3) 	  9.97 

Spacer Pellet Material 	  N/A 

Spacer Pellet Length (inches) 	  N/A 

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (lbs) 	 0.050-0.070 

Plenum Length (inches) 	  6.990 

Plenum Volume (cubic inches) 	  1.720 

Comments: 



2A-293 

No drawing available for a Westinghouse 14 X 14 Std/ZCA. 

For a drawing of a similar assembly, see page 2A-305. 



2A-295 

PHYSICAL DESCRIPTION REPORT 	PAGE: 

Westinghouse 14 X 14 OFA PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

1 

Initial Year of Manufacture 	  1984 

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 30 

Assembly Width (inches) 	  7.76 

Assembly Length (inches) 	  159.71 
with Control Rod Inserted 	  164.670 
including Holddown Device, etc 	 161.51 

Rod Pitch (inches) 	  0.556 

Total Assembly Weight (lbs) 	  1096-1177 

Weight of Heavy Metal (lbs) 	  741-790 

Metric Tons Initial Heavy Metal (metric tons) 	 0.336-0.358 

Enrichment Range (% U235) 	  0.71-5.00 

Average Design Burnup (MWd/MTIHM) 	 40000 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	 0-3 
for Mechanical Disassembly in Air 	 3 
for Underwater Cosolidation 	 0-3 
for Underwater Rod Replacement 	 3 

Comments: 



2A-296 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Westinghouse 14 X 14 OFA PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 	Zone 
Assembly 

Material 
Name 

Material 
Fraction 

SPACER-INCORE 5 9.2080 IN CORE Zircaloy-4 1.00000 

GUIDE TUBES 17 8.5600 IN CORE Zircaloy-4 1.00000 

SPACER-PLENUM 1 0.9500 GAS PLENUM Inconel-718 1.00000 

TOP NOZZLE 1 6.2820 TOP St.Steel 304 1.00000 

HOLDDOWN SPRING 4 0.7440 TOP Incone1-718 1.00000 

BOTTOM NOZZLE 1 5.4430 BOTTOM St.Steel 304 1.00000 

SPACER-LOWER 1 0.8620 IN CORE Inconel-718 1.00000 

Drawing Numbers Associated With Assembly: 

1762E99 



2A-297 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Westinghouse 14 X 14 OFA PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod    Fuel Rod 

Fuel Rod Positions per Assembly 	 196 

Typical Number of Fueled Rods per Assembly 	 179 

Rod Diameter (inches) 	  0.400 

Rod Length (inches) 	  148.61-151.85 

Active Length (inches) 	  135.20-144.00 

Weight per Rod (lbs) 	  5.82-6.14 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.0243 

Clad Final Conditioning 	  HT,SRA 

Fuel-Clad Gap (inches) 	  0.0035 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  250 - 350 

Nitrogen Content of Fill Gas (percent) 	 4.0 



2A-298 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Westinghouse 14 X 14 OFA PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  Dished, Chamfered 

Fuel Pellet Diameter (inches) 	  0.3444 

Fuel Pellet Length (inches) 	  0.283-0.565 

Fuel Pellet Weight per Rod (lbs) 	 4.99 

Open Porosity (percent) 	  0-3 

Grain Size (microns) 	  8-20 

Fuel Density (% theoretical) 	  95 

0/U Ratio 	  

Smear Density(gr/cm3) 	  9.97 

Spacer Pellet Material 	  Nat. UO2 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (lbs) 	 0.03-0.04 

Plenum Length (inches) 	  7.158 

Plenum Volume (cubic inches) 	  1.260 

Comments: 



2A-301 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Westinghouse 14 X 14 Std/ZCB PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  7.76 

Assembly Length (inches) 	  159.71 
with Control Rod Inserted 	  164.670 
including Holddown Device, etc 	 161.3 

Rod Pitch (inches) 	  0.556 

Total Assembly Weight (lbs) 	  1242-1302 

Weight of Heavy Metal (lbs) 	  858-897 

Metric Tons Initial Heavy Metal (metric tons) 	 0.389-0.407 

Enrichment Range (% U235) 	  2.2-3.4 

Average Design Burnup (MWd/MTIHM) 	 33000 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  0-3 
for Mechanical Disassembly in Air 	 3 
for Underwater Cosolidation 	 0-3 
for Underwater Rod Replacement 	 3 

Comments: 
Westinghouse 14 X 14 Std/ZC with Zircaloy-4 Guide Tubes. 



2A-302 

PHYSICAL DESCRIPTION REPORT 
	

PAGE: 2 

Westinghouse 14 X 14 Std/ZCB PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 	Weight(kg)/ 	Zone 	Material 
Assembly 	Assembly 	Name 

Material 
Fraction 

SPACER-INCORE 6 5.3700 IN CORE Inconel-718 1.00000 

GUIDE TUBES 17 7.9800 IN CORE Zircaloy-4 1.00000 

SPACER-PLENUM 1 0.6800 GAS PLENUM Inconel-718 0.90000 

West. Braze 0.10000 

TOP NOZZLE 1 9.3800 TOP St.Steel 304 1.00000 

HOLDDOWN SPRING 8 0.5080 TOP Inconel-718 1.00000 

BOTTOM NOZZLE 1 7.8930 BOTTOM St.Steel 304 1.00000 

Drawing Numbers Associated With Assembly: 

1224E94 
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2A-303 

PHYSICAL DESCRIPTION REPORT 	PAGE: 

Westinghouse 14 X 14 Std/ZCB PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  

3 

Fuel Rod 

Fuel Rod Positions per Assembly 	  196 

Typical Number of Fueled Rods per Assembly 	 179 

Rod Diameter (inches) 	  0.422 

Rod Length (inches) 	  148.55-152.40 

Active Length (inches) 	  141.20-145.20 

Weight per Rod (lbs) 	  6.63-6.68 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.0225 

Clad Final Conditioning 	  HT,SRA 

Fuel-Clad Gap (inches) 	  0.0048-0.0065 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  0 - 460 

Nitrogen Content of Fill Gas (percent) 	 4-78 



2A-304 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Westinghouse 14 X 14 Std/ZCB PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  Dished, Chamfered 

Fuel Pellet Diameter (inches) 	  0.3640-0.3674 

Fuel Pellet Length (inches) 	  0.300-0.675 

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  0-3 

Grain Size (microns) 	  8-20 

Fuel Density (% theoretical) 	  91-95 

0/U Ratio 	  

Smear Density(gr/cm3) 	  9.97 

Spacer Pellet Material 	  N/A 

Spacer Pellet Length (inches) 	  N/A 

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (lbs) 	 0.050-0.07 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  1.720 

Comments: 
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2A-307 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Westinghouse 14 X 14 Std/SC PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  7.76 

Assembly Length (inches) 	  137.06 
with Control Rod Inserted 	 138.5 
including Holddown Device, etc 	 137.63 

Rod Pitch (inches) 	  0.556 

Total Assembly Weight (lbs) 	  1233-1247 

Weight of Heavy Metal (ibs) 	  822.00 

Metric Tons Initial Heavy Metal (metric tons) 	 0.37300 

Enrichment Range (% U235) 	  2.8-4.36 

Average Design Burnup (MWd/MTIHM) 	 30000 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  0-3 
for Mechanical Disassembly in Air 	 3 
for Underwater Cosolidation 	 0-3 
for Underwater Rod Replacement 	 3 

Comments: 



2A-308 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Westinghouse 14 X 14 Std/SC PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 	Zone 
Assembly 

Material 
Name 

Material 
Fraction 

SPACER-INCORE 6 3.4800 IN CORE Incone1-718 1.00000 

GUIDE TUBES 16 7.1850 IN CORE St.Steel 304 1.00000 

SPACER-PLENUM 1 0.6710 GAS PLENUM Incone1-718 1.00000 

TOP NOZZLE 1 9.2100 TOP St.Steel 304 1.00000 

HOLDDOWN SPRING 2 0.4100 TOP Inconel-718 1.00000 

BOTTOM NOZZLE 1 7.8900 BOTTOM St.Steel 304 1.00000 

Drawing Numbers Associated With Assembly: 

1097E36 



2A-309 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Westinghouse 14 X 14 Std/SC PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 196 

Typical Number of Fueled Rods per Assembly 	 180 

Rod Diameter (inches) 	  0.422 

Rod Length (inches) 	  126.13-126.68 

Active Length (inches) 	  120.00 

Weight per Rod (lbs) 	  6.55-6.57 

Clad Material 	  St.Steel 304 

Clad Thickness (inches) 	  0.0165 

Clad Final Conditioning 	  A/CR 

Fuel-Clad Gap (inches) 	  0.0027 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  0 - 300 

Nitrogen Content of Fill Gas (percent) 	 4-78 



2A-310 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Westinghouse 14 X 14 Std/SC PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  Dished, Chamfered 

Fuel Pellet Diameter (inches) 	  0.3835 

Fuel Pellet Length (inches) 	  0.300-0.675 

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  0-3 

Grain Size (microns) 	  8-20 

Fuel Density (% theoretical) 	  93-95 

0/U Ratio 	  

Smear Density(gr/cm3) 	  10.1 

Spacer Pellet Material 	  N/A 

Spacer Pellet Length (inches) 	  N/A 

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (lbs) 	 0.025-0.042 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  1.06-1.22 

Comments: 
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2A-313 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Westinghouse 14 X 14 Model C PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  1980 

Final Year of Manufacture 	  SINP 

Total Number Fabricated to Date 	 343 

Assembly Width (inches) 	  8.03 

Assembly Length (inches) 	  157.238 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.580 

Total Assembly Weight (lbs) 	  1283.0 

Weight of Heavy Metal (lbs) 	  876.00 

Metric Tons Initial Heavy Metal (metric tons) 	 0.39700 

Enrichment Range (% U235) 	  2.6-3.3 

Average Design Burnup (MWd/MTIHM) 	 33000 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	 0-3 
for Mechanical Disassembly in Air 	 3 
for Underwater Cosolidation 	 0-3 
for Underwater Rod Replacement 	 3 

Comments: 



2A-314 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Westinghouse 14 X 14 Model C PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 	Zone 
Assembly 

Material 
Name 

Material 
Fraction 

SPACER-INCORE 8 6.7590 IN CORE Inconel-718 1.00000 

GRID SLEEVES 8 0.6580 IN CORE St.Steel 304 1.00000 

GUIDE TUBES 5 10.9500 IN CORE Zircaloy-4 1.00000 

SPACER-PLENUM 1 0.7700 GAS PLENUM Inconel-718 1.00000 

TOP NOZZLE 1 8.3460 TOP St.Steel 304 1.00000 

HOLDDOWN SPRING 5 1.2000 TOP Inconel-718 1.00000 

BOTTOM NOZZLE 1 5.4400 BOTTOM St.Steel 304 1.00000 

Drawing Numbers Associated With Assembly: 

1766E73 



2A-315 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Westinghouse 14 X 14 Model C PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 176 

Typical Number of Fueled Rods per Assembly 	 176 

Rod Diameter (inches) 	  0.440 

Rod Length (inches) 	  146.44 

Active Length (inches) 	  136.70 

Weight per Rod (lbs) 	  6.86 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.0260 

Clad Final Conditioning 	  HT,SRA 

Fuel-Clad Gap (inches) 	  0.0038 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  275 - 400 

Nitrogen Content of Fill Gas (percent) 	 4.0 



2A-316 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Westinghouse 14 X 14 Model C PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  Dished, Chamfered 

Fuel Pellet Diameter (inches) 	  0.3805 

Fuel Pellet Length (inches) 	  0.600 

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  0-3 

Grain Size (microns) 	  8-20 

Fuel Density (% theoretical) 	  95 

0/U Ratio 	  

Smear Density(gr/cm3) 	  9.71 

Spacer Pellet Material 	  N/A 

Spacer Pellet Length (inches) 	  N/A 

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (lbs) 	 0.039 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  1.600 

Comments: 
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2A-319 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Westinghouse 15 X 15 Std/ZC PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  1967 

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 5200 

Assembly Width (inches) 	  8.434 

Assembly Length (inches) 	  159.71 
with Control Rod Inserted 	 164 
including Holddown Device, etc 	 161.51 

Rod Pitch (inches) 	  0.563 

Total Assembly Weight (lbs) 	  1449-1472 

Weight of Heavy Metal (lbs) 	  1006-1034 

Metric Tons Initial Heavy Metal (metric tons) 	 0.4563-0.4690 

Enrichment Range (% U235) 	  1.85-3.8 

Average Design Burnup (MWd/MTIHM) 	 36000 

Maximum Design Burnup (MWd/MTIHM) 	 50000 

Linear Heat Rating (KW/foot) 	  6.70 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  0-3 
for Mechanical Disassembly in Air 	 3 
for Underwater Cosolidation 	 0-3 
for Underwater Rod Replacement 	 3 

Comments: 



2A-320 

PHYSICAL DESCRIPTION REPORT 
	

PAGE: 2 

Westinghouse 15 X 15 Std/ZC PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 
Assembly 

Zone Material 
Name 

Material 
Fraction 

SPACER-INCORE 6 6.8000 IN CORE Incone1-718 1.00000 

GUIDE TUBES 21 9.3900 IN CORE Zircaloy-4 1.00000 

GRID SLEEVES 7 1.2500 IN CORE St.Steel 304 1.00000 

SPACER-PLENUM 1 0.8160 GAS PLENUM Inconel-718 0.90000 

West. Braze 0.10000 

GRID SLEEVE 1 0.2500 GAS PLENUM St.Steel 304 1.00000 

TOP NOZZLE 1 10.7000 TOP St.Steel 304 1.00000 

HOLDDOWN SPRING 4 1.1400 TOP Inconel-718 1.00000 

BOTTOM NOZZLE 1 5.4400 BOTTOM St.Steel 304 1.00000 

Drawing Numbers Associated With Assembly: 

1598E32 



2A-321 

PHYSICAL DESCRIPTION REPORT 	PAGE: 

Westinghouse 15 X 15 Std/ZC PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  

3 

Fuel Rod 

Fuel Rod Positions per Assembly 	  225 

Typical Number of Fueled Rods per Assembly 	 204 

Rod Diameter (inches) 	  0.422 

Rod Length (inches) 	  148.59-151.88 

Active Length (inches) 	  142.00-144.00 

Weight per Rod (lbs) 	  6.77-6.85 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.0242 

Clad Final Conditioning 	  HT,SRA 

Fuel-Clad Gap (inches) 	  0.0038 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  0 - 475 

Nitrogen Content of Fill Gas (percent) 	 4-78 



2A-322 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Westinghouse 15 X 15 Std/ZC PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  Dished, Chamfered 

Fuel Pellet Diameter (inches) 	  0.3659 

Fuel Pellet Length (inches) 	  0.300-0.675 

Fuel Pellet Weight per Rod (lbs) 	 5.52 

Open Porosity (percent) 	  0-3 

Grain Size (microns) 	  8-20 

Fuel Density (% theoretical) 	  95 

0/U Ratio 	  

Smear Density(gr/cm3) 	  10.07 

Spacer Pellet Material 	  N/A 

Spacer Pellet Length (inches) 	  N/A 

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (lbs) 	 0.038-0.044 

Plenum Length (inches) 	  8.200 

Plenum Volume (cubic inches) 	  1.250 

Comments: 
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2A-325 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Westinghouse 15 X 15 OFA PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  1983 

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 400 

Assembly Width (inches) 	  8.424 

Assembly Length (inches) 	  159.765 
with Control Rod Inserted 	  
including Holddown Device, etc 	 161.565 

Rod Pitch (inches) 	  0.563 

Total Assembly Weight (lbs) 	  1448-1459 

Weight of Heavy Metal (lbs) 	  1020 

Metric Tons Initial Heavy Metal (metric tons) 	 0.46270 

Enrichment Range (% U235) 	  3.2-3.6 

Average Design Burnup (MWd/MTIHM) 	 38000 

Maximum Design Burnup (MWd/MTIHM) 	 50000 

Linear Heat Rating (KW/foot) 	  6.70 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  0-3 
for Mechanical Disassembly in Air 	 3 
for Underwater Cosolidation 	 0-3 
for Underwater Rod Replacement 	 3 

Comments: 



2A-326 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Westinghouse 15 X 15 OFA PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 	Zone 
Assembly 

Material 
Name 

Material 
Fraction 

SPACER-LOWER 1 1.0300 IN CORE Inconel-718 1.00000 

SPACER-INCORE 5 7.9600 IN CORE Zircaloy-4 1.00000 

GUIDE TUBES 21 9.3900 IN CORE Zircaloy-4 1.00000 

SPACER-PLENUM 1 0.9070 GAS PLENUM Incone1-718 0.90000 

West. Braze 0.10000 

TOP NOZZLE 1 6.8900 TOP St.Steel 304 1.00000 

HOLDDOWN SPRING 4 0.9600 TOP Inconel-718 1.00000 

BOTTOM NOZZLE 1 5.4400 BOTTOM St.Steel 304 1.00000 

Drawing Numbers Associated With Assembly: 

1607E93 



2A-327 

PHYSICAL DESCRIPTION REPORT 	PAGE: 

Westinghouse 15 X 15 OFA PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  

3 

Fuel Rod 

Fuel Rod Positions per Assembly 	  225 

Typical Number of Fueled Rods per Assembly 	 204 

Rod Diameter (inches) 	  0.422 

Rod Length (inches) 	  151.85 

Active Length (inches) 	  144.00 

Weight per Rod (lbs) 	  6.75-6.80 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.0242 

Clad Final Conditioning 	  HT,SRA 

Fuel-Clad Gap (inches) 	  0.0038 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  275 - 350 

Nitrogen Content of Fill Gas (percent) 	 4.0 



2A-328 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Westinghouse 15 X 15 OFA PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  Dished, Chamfered 

Fuel Pellet Diameter (inches) 	  0.3659 

Fuel Pellet Length (inches) 	  0.300-0.675 

Fuel Pellet Weight per Rod (lbs) 	 5.73 

Open Porosity (percent) 	  0-3 

Grain Size (microns) 	  8-20 

Fuel Density (% theoretical) 	  95 

0/U Ratio 	  

Smear Density(gr/cm3) 	  9.99 

Spacer Pellet Material 	  N/A 

Spacer Pellet Length (inches) 	  N/A 

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (ibs) 	 0.02-0.03 

Plenum Length (inches) 	  8.200 

Plenum Volume (cubic inches) 	  1.350 

Comments: 
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2A-331 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Westinghouse 15 X 15 Std/SC PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  8.42 

Assembly Length (inches) 	  137.06 
with Control Rod Inserted 	  138.52 
including Holddown Device, etc 	 137.64 

Rod Pitch (inches) 	  0.563 

Total Assembly Weight (lbs) 	  1392-1421 

Weight of Heavy Metal (lbs) 	  912-930 

Metric Tons Initial Heavy Metal (metric tons) 	 0.413-0.422 

Enrichment Range (% U235) 	  4.0 

Average Design Burnup (MWd/MTIHM) 	 31000 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	 0-3 
for Mechanical Disassembly in Air 	 3 
for Underwater Cosolidation 	 0-3 
for Underwater Rod Replacement 	 3 

Comments: 



2A-332 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Westinghouse 15 X 15 Std/SC PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 	Zone 
Assembly 

Material 
Name 

Material 
Fraction 

SPACER-INCORE 6 5.1980 IN CORE Inconel-718 1.00000 

GUIDE TUBES 21 7.2600 IN CORE St.Steel 304 1.00000 

SPACER-PLENUM 1 0.8660 GAS PLENUM Inconel-718 0.90000 

West. Braze 0.10000 

TOP NOZZLE 1 10.7000 TOP St.Steel 304 1.00000 

HOLDDOWN SPRING 4 0.5400 TOP St.Steel 304 1.00000 

BOTTOM NOZZLE 1 8.8500 BOTTOM St.Steel 304 1.00000 

Drawing Numbers Associated With Assembly: 

114E134 



2A-333 

PHYSICAL DESCRIPTION REPORT 	PAGE: 

Westinghouse 15 X 15 Std/SC PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  

3 

Fuel Rod 

Fuel Rod Positions per Assembly 	  225 

Typical Number of Fueled Rods per Assembly 	 204 

Rod Diameter (inches) 	  0.422 

Rod Length (inches) 	  126.52-126.72 

Active Length (inches) 	  120.00-122.00 

Weight per Rod (lbs) 	  6.44-6.57 

Clad Material 	  St.Steel 304 

Clad Thickness (inches) 	  0.0165 

Clad Final Conditioning 	  A/CR 

Fuel-Clad Gap (inches) 	  0.0025 

Fill Gas Used 	  AIR 

Initial Gas Pressure (psig) 	  0 

Nitrogen Content of Fill Gas (percent) 	 78.0 



2A-334 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Westinghouse 15 X 15 Std/SC PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  Dished, Chamfered 

Fuel Pellet Diameter (inches) 	  0.3895 

Fuel Pellet Length (inches) 	  0.675 

Fuel Pellet Weight per Rod (lbs) 	 5.25 

Open Porosity (percent) 	  0-3 

Grain Size (microns) 	  8-20 

Fuel Density (% theoretical) 	  93 

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	  Alum. Oxide 

Spacer Pellet Length (inches) 	  N/A 

Plenum Spring Material 	  Carbon Steel 

Plenum Spring Weight per Assembly (lbs) 	 0.025 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  0.950 

Comments: 
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2A-337 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Westinghouse 15 X 16 PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  

Assembly Length (inches) 	  
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  

Total Assembly Weight (lbs) 	  

Weight of Heavy Metal (lbs) 	  

Metric Tons Initial Heavy Metal (metric tons) 	 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

Difficulty Indexes 
for Cutting  
for Mechanical 
for Underwater 
for Underwater 

(0-not required, 1-simple,..,6-impossible) 
4 	 

Disassembly in Air 	 
Cosolidation 	 
Rod Replacement 	 

Comments: 
This assembly used at Yankee Rowe. It is a non-square array. 
For similar assemblies, see CE 15x16 & Exxon 15x16 Yankee Rowe. 



2A-338 

PHYSICAL DESCRIPTION REPORT 	PAGE: 2 

Westinghouse 15 X 16 PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ Weight(kg)/ Zone 	Material 	Material 
Assembly Assembly 	Name 	Fraction 

Drawing Numbers Associated With Assembly: 



2A-339 

PHYSICAL DESCRIPTION REPORT 
	

PAGE: 3 

Westinghouse 15 X 16 PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  

Fuel Rod Positions per Assembly 	 240 

Typical Number of Fueled Rods per Assembly 	 

Rod Diameter (inches) 	  

Rod Length (inches) 	  

Active Length (inches) 	  

Weight per Rod (lbs) 	  

Clad Material 	  

Clad Thickness (inches) 	  

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  

Fill Gas Used 	  

Initial Gas Pressure (psig) 	  

Nitrogen Content of Fill Gas (percent) 	 



2A-340 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Westinghouse 15 X 16 PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  

Fuel Density (% theoretical) 	  

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	  

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  

Plenum Spring Weight per Assembly (lbs) 	 

Plenum Length (inches) 	  

Plenum Volume (cubic inches) 	  

Comments: 



2A-341 

No drawing available for an Westinghouse 15 X 16. 

For a drawing of a similar assembly, see page 2A-203. 



2A-343 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Westinghouse 17 X 17 Std PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  1975 

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 6006 

Assembly Width (inches) 	  8.434 

Assembly Length (inches) 	  159.765 
with Control Rod Inserted 	 167.220 
including Holddown Device, etc 	 161.556 

Rod Pitch (inches) 	  0.496 

Total Assembly Weight (lbs) 	  1482.0 

Weight of Heavy Metal (lbs) 	  1022.00 

Metric Tons Initial Heavy Metal (metric tons) 	 0.46360 

Enrichment Range (% U235) 	  1.6-3.8 

Average Design Burnup (MWd/MTIHM) 	 38000 

Maximum Design Burnup (MWd/MTIHM) 	 50000 

Linear Heat Rating (KW/foot) 	  5.44 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  0-3 
for Mechanical Disassembly in Air 	 3 
for Underwater Cosolidation 	 0-3 
for Underwater Rod Replacement 	 3 

Comments: 



2A-344 

PHYSICAL DESCRIPTION REPORT 
	

PAGE: 2 

Westinghouse 17 X 17 Std PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 	Zone 
Assembly 

Material 
Name 

Material 
Fraction 

SPACER-INCORE 6 4.9000 IN CORE Incone1-718 1.00000 

GUIDE TUBES 25 9.5260 IN CORE Zircaloy-4 1.00000 

GRID SLEEVES 6 0.5400 IN CORE St.Steel 304 1.00000 

SPACER-PLENUM 1 0.7930 GAS PLENUM Inconel-718 0.90000 

West. Braze 0.10000 

GRID SLEEVE 1 0.0910 GAS PLENUM St.Steel 304 1.00000 

HOLDDOWN SPRING 4 0.9600 TOP Inconel-718 1.00000 

TOP NOZZLE 1 6.8900 TOP St.Steel 304 1.00000 

BOTTOM NOZZLE 1 5.9000 BOTTOM St.Steel 304 1.00000 

Drawing Numbers Associated With Assembly: 

1465F30 



2A-345 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Westinghouse 17 X 17 Std PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  

Fuel Rod Positions per Assembly 	  

Typical Number of Fueled Rods per Assembly 	 

Fuel Rod 

289 

264 

Rod Diameter (inches) 	  0.374 

Rod Length (inches) 	  151.560-151.635 

Active Length (inches) 	  144.00 

Weight per Rod (lbs) 	  5.37 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.0225 

Clad Final Conditioning 	  HT,SRA 

Fuel-Clad Gap (inches) 	 00325 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  275 - 500 

Nitrogen Content of Fill Gas (percent) 	 4.0 



2A-346 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Westinghouse 17 X 17 Std PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  Dished, Chamfered 

Fuel Pellet Diameter (inches) 	  0.3225 

Fuel Pellet Length (inches) 	  0.530 

Fuel Pellet Weight per Rod (lbs) 	 4.37 

Open Porosity (percent) 	  0-3 

Grain Size (microns) 	  8-20 

Fuel Density (% theoretical) 	  95 

0/U Ratio 	  

Smear Density(gr/cm3) 	  9.99 

Spacer Pellet Material 	  N/A 

Spacer Pellet Length (inches) 	  N/A 

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (lbs) 	 0.020-0.037 

Plenum Length (inches) 	  6.300 

Plenum Volume (cubic inches) 	  1.05-1.25 

Comments: 
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2A-349 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Westinghouse 17 X 17 OFA PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  1983 

Final Year of Manufacture 	  SINP 

Total Number Fabricated to Date 	 1417 

Assembly Width (inches) 	  8.434 

Assembly Length (inches) 	  159.765 
with Control Rod Inserted 	  167.22 
including Holddown Device, etc 	 161.57 

Rod Pitch (inches) 	  0.496 

Total Assembly Weight (lbs) 	  1373.0 

Weight of Heavy Metal (lbs) 	  939.00 

Metric Tons Initial Heavy Metal (metric tons) 	 0.42600 

Enrichment Range (% U235) 	  1.6-3.8 

Average Design Burnup (MWd/MTIHM) 	 38000 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  5.44 

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  0-3 
for Mechanical Disassembly in Air 	 3 
for Underwater Cosolidation 	 0-3 
for Underwater Rod Replacement 	 3 

Comments: 



2A-350 

PHYSICAL DESCRIPTION REPORT 
	

PAGE: 2 

Westinghouse 17 X 17 OFA PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 	Zone 
Assembly 

Material 
Name 

Material 
Fraction 

SPACER-LOWER 1 0.9250 IN CORE Inconel-718 1.00000 

SPACER-INCORE 5 7.0220 IN CORE Zircaloy-4 1.00000 

GUIDE TUBES 24 9.5300 IN CORE Zircaloy-4 1.00000 

SPACER-PLENUM 1 0.8850 GAS PLENUM Inconel-718 0.90000 

West. Braze 0.10000 

TOP NOZZLE 1 6.8900 TOP St.Steel 304 1.00000 

BOTTOM NOZZLE 1 5.8970 BOTTOM St.Steel 304 1.00000 

HOLDDOWN SPRING 4 0.9600 TOP Inconel-718 1.00000 

B. GRID SLEEVE 1 0.0910 IN CORE St.Steel 304 1.00000 

GRID SLEEVE 1 0.0910 GAS PLENUM St.Steel 304 1.00000 

Drawing Numbers Associated With Assembly: 

1465F89 



2A-351 

PHYSICAL DESCRIPTION REPORT 	PAGE: 3 

Westinghouse 17 X 17 OFA PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	  289 

Typical Number of Fueled Rods per Assembly 	 264 

Rod Diameter (inches) 	  0.360 

Rod Length (inches) 	  151.560-151.635 

Active Length (inches) 	  144.00 

Weight per Rod (lbs) 	  4.94 

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.0225 

Clad Final Conditioning 	  HT,SRA 

Fuel-Clad Gap (inches) 	  0.0031 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  275 - 350 

Nitrogen Content of Fill Gas (percent) 	 4.0 



2A-352 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Westinghouse 17 X 17 OFA PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  Dished, Chamfered 

Fuel Pellet Diameter (inches) 	  0.3088 

Fuel Pellet Length (inches) 	  0.507 

Fuel Pellet Weight per Rod (lbs) 	 4.01 

Open Porosity (percent) 	  0-3% 

Grain Size (microns) 	  8-20 

Fuel Density (% theoretical) 	  95 

0/U Ratio 	  

Smear Density(gr/cm3) 	  9.99 

Spacer Pellet Material 	  N/A 

Spacer Pellet Length (inches) 	  N/A 

Plenum Spring Material 	  St.Steel 302 

Plenum Spring Weight per Assembly (lbs) 	 0.020-0.030 

Plenum Length (inches) 	  6.900 

Plenum Volume (cubic inches) 	  1.05-1.35 

Comments: 
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2A-355 

PHYSICAL DESCRIPTION REPORT 	PAGE: 1 

Westinghouse 17 X 17 Vant 5 PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  1987 

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 0 

Assembly Width (inches) 	  8.426 

Assembly Length (inches) 	  160.1 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.496 

Total Assembly Weight (lbs) 	  1365.0 

Weight of Heavy Metal (lbs) 	  932.61 

Metric Tons Initial Heavy Metal (metric tons) 	 0.42302 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  
for Mechanical Disassembly in Air 	 X 
for Underwater Cosolidation 	 
for Underwater Rod Replacement 	 X 

Comments: 
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Westinghouse 17 X 17 Vant 5 PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ 
Assembly 

Weight(kg)/ 	Zone 
Assembly 

Material 
Name 

Material 
Fraction 

SPACER-LOWER 1 0.0000 IN CORE Inconel-718 1.00000 

SPACER-INCORE 6 0.0000 IN CORE Zircaloy-4 1.00000 

INT. FLOW MIXER 3 0.0000 IN CORE Zircaloy-4 1.00000 

GUIDE TUBES 24 0.0000 IN CORE Zircaloy-4 1.00000 

INSTRUMENT TUBE 1 0.0000 IN CORE Zircaloy-4 1.00000 

TOP NOZZLE 1 0.0000 TOP St.Steel 1.00000 

BOTTOM NOZZLE 1 0.0000 BOTTOM St.Steel 1.00000 

HOLDDOWN SPRING 4 0.0000 TOP Inconel 1.00000 

SPACER-PLENUM 1 0.0000 GAS PLENUM Inconel 1.00000 

Drawing Numbers Associated With Assembly: 
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Westinghouse 17 X 17 Vant 5 PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	 289 

Typical Number of Fueled Rods per Assembly 	 264 

Rod Diameter (inches) 	  0.36 

Rod Length (inches) 	  152.3 

Active Length (inches) 	  144 

Weight per Rod (ibs) 	  

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.0225 

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  0.00325 

Fill Gas Used 	  He 

Initial Gas Pressure (psig) 	  

Nitrogen Content of Fill Gas (percent) 	 0.0 
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Westinghouse 17 X 17 Vant 5 PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  Uranium Oxide 

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	  0.3088 

Fuel Pellet Length (inches) 	  0.51 

Fuel Pellet Weight per Rod (lbs) 	 4.01 

Open Porosity (percent) 	  

Grain Size (microns) 	  

Fuel Density (% theoretical) 	  95 

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	 

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  

Plenum Spring Weight per Assembly (lbs) 	 

Plenum Length (inches) 	  7.405 

Plenum Volume (cubic inches) 	  0.577 

Comments: 
Plenum length is taken from working length of plenum spring. 



Source: 

Westinghouse 
Electric Co. 
Information 
Brochure 
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Westinghouse 17 X 17 XLR PWR 
OVERALL ASSEMBLY CHARACTERISTICS 

Initial Year of Manufacture 	  

Final Year of Manufacture 	  

Total Number Fabricated to Date 	 

Assembly Width (inches) 	  8.43 

Assembly Length (inches) 	  199 
with Control Rod Inserted 	  
including Holddown Device, etc 	 

Rod Pitch (inches) 	  0.496 

Total Assembly Weight (lbs) 	  

Weight of Heavy Metal (lbs) 	  

Metric Tons Initial Heavy Metal (metric tons) 	 

Enrichment Range (% U235) 	  

Average Design Burnup (MWd/MTIHM) 	 

Maximum Design Burnup (MWd/MTIHM) 	 

Linear Heat Rating (KW/foot) 	  

Difficulty Indexes (0-not required, 1-simple,..,6-impossible) 
for Cutting 	  
for Mechanical Disassembly in Air 	 
for Underwater Cosolidation 	 
for Underwater Rod Replacement 	 

Comments: 
This assembly type manufactured for South Texas Plant 1 & 2 
only. 
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Westinghouse 17 X 17 XLR PWR 

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS 

Part Name 	Parts/ Weight(kg)/ Zone 	Material 	Material 
Assembly Assembly 	Name 	Fraction 

Drawing Numbers Associated With Assembly: 
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Westinghouse 17 X 17 XLR PWR 

FUEL ROD DESCRIPTION TABLE 

Type of Rod 	  Fuel Rod 

Fuel Rod Positions per Assembly 	  289 

Typical Number of Fueled Rods per Assembly 	 

Rod Diameter (inches) 	  0.374 

Rod Length (inches) 	  176.642 

Active Length (inches) 	  

Weight per Rod (lbs) 	  

Clad Material 	  Zircaloy-4 

Clad Thickness (inches) 	  0.0225 

Clad Final Conditioning 	  

Fuel-Clad Gap (inches) 	  0.0035 

Fill Gas Used 	  

Initial Gas Pressure (psig) 	  

Nitrogen Content of Fill Gas (percent) 	 0.0 



2A-364 

PHYSICAL DESCRIPTION REPORT 	PAGE: 4 

Westinghouse 17 X 17 XLR PWR 

FUEL ROD DESCRIPTION TABLE continued 

Fuel Pellet Material 	  

Fuel Pellet Shape 	  

Fuel Pellet Diameter (inches) 	
 

0.322 

Fuel Pellet Length (inches) 	  

Fuel Pellet Weight per Rod (lbs) 	 

Open Porosity (percent) 	  

Grain Size (microns) 	  

Fuel Density (% theoretical) 	  

0/U Ratio 	  

Smear Density 	  

Spacer Pellet Material 	  

Spacer Pellet Length (inches) 	  

Plenum Spring Material 	  

Plenum Spring Weight per Assembly (lbs) 	 

Plenum Length (inches)  , 

Plenum Volume (cubic inches) 	  

Comments: 
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