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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. Notz

Oak Ridge National Laboratory

P. 0. Box X

Oak Ridge, Tennessee 37831

(615) 574-6632 or FTS-624-6632
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CURRENTLY LISTED ASSEMBLIES
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PRESSURIZED WATER REACTOR ASSEMBLIES

Assembly Array

Manufacturer Size Version
Babcock & Wilcox 14 X 14
Babcock & Wilcox 15 X 15 Mark B
Babcock & Wilcox 15 X 15 St.Sstl.
Babcock & Wilcox 15 X 15 Mark B2
Babcock & Wilcox 17 X 17 Mark C
Combustion Engineering 14 X 14 Std
Combustion Engineering 14 X 14 Ft.cCal.
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/zZcB
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 stdrssc
Westinghouse 15 X 16
Westinghouse 17 X 17 std
Westinghouse 17 X 17 OFA
Westinghouse 17 X 17 vant S
Westinghouse 17 X 17 XIR



CURRENTLY LISTED ASSEMBLIES

BOILING WATER REACTOR ASSEMBLIES

Assembly Array

Manufacturer Size version
Allis Chalmers 10 X 10
Exxon / ANF 6 X6 GE
Exxon / ANF 6 X 6 HUM. BAY
Exxon / ANF 7 X7 GE
Exxon / ANF 8 X 8 Jp-3
Exxon / ANF 8 X 8 JP-4,5
Exxon / ANF 9 X9 JP-3
Exxon / ANF 9 X9 JP-4,5
Exxon / ANF 9 X9 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 X7 /2,3:V1
General Electric 7 X7 /2,3:V2
General Electric 7 X7 /4,5
General Electric 7 X7 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 X9 BRP
General Electric 11 X 11 BRP
Westinghouse 8 X 8 QUAD+
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ASSEMBLY PHYSICAL DIMENSIONS
PRESSURIZED WATER REACTOR ASSEMBLIES

Assembly Assembly

Assembly Array Length 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 B2 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/2CB 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 Vvant 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 Assembly
Assembly Array Length 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 JpP=-4,5 176.05 5.251
Exxon / ANF 9 X9 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 X7 /2,3:V1 171 5.518
General Electric 7 X7 /2,3:v2 171 5.518
General Electric 7 X7 /4,5 176 5.518
General Electric 7 X7 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 X8 /4,5:V2 176 5.518
General Electric 9 X9 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
Assembly Array 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.Sstl. 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.cCal. 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/scC 1233-1247 0.37300
Westinghouse 14 X 14 Model C 1283.0 0.39700
Westinghouse 15 X 15 std/zcC 1449-1472 0.4563-0.4690
Westinghouse 15 X 15 OFA 1448-1459 0.46270
Westinghouse 15 X 15 std/scC 1392-1421 0.413-0.422
Westinghouse 15 X 16
Westinghouse 17 X 17 Sstd 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
Assembly Array 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.cCal 0.162
General Electric 6 X 6 DRES-1 0.107
General Electric 6 X 6 HUM.BAY 0.77
General Electric 7 X7 /2,3:V1
General Electric 7 X7 /2,3:V2
General Electric 7 X7 /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

Rod
Assembly Array 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 B2 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.cCal. 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/zZca 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 8td 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

Rod
Assembly Array Diameter Clad
Manufacturer Size Version (inches) Material
Allis Chalmers 10 X 1lo 0.396 Stainless Steel 348H
Exxon / ANF 6 X 6 GE 0.5645 Zircaloy-2
Exxon / ANF 6 X 6 HUM. BAY
Exxon / ANF 7 X7 GE 0.570 Zircaloy-2
Exxon / ANF 8 X 8 Jp-3 0.484 Zircaloy=-2
Exxon / ANF 8 X8 JpP-4,5 0.484 Zircaloy=-2
Exxon / ANF 9 X9 JP-3 0.424 Zircaloy=2
Exxon / ANF 9 X 9 JP=-4,5 0.424 Zircaloy-2
Exxon / ANF 9 X9 BRP 0.5625 Zircaloy-2
Exxon / ANF 10 X 10 AC 0.394 Stainless Steel 348H
Exxon / ANF 11 X 11 GE 0.449 Zircaloy-2
Exxon / ANF 14 X 14 Ft.cal
General Electric 6 X 6 DRES-1 0.562 Zircaloy-2
General Electric 6 X 6 HUM.BAY 0.563
General Electric 7 X7 /2,3:V1 0.570 Zircaloy=-2
General Electric 7 X 7 /2,3:V2 0.563 Zircaloy-2
General Electric 7 X7 /4,5 0.563 Zircaloy=-2
General Electric 7 X7 HUM. BAY 0.486
General Electric 8 X 8 /2,3 0.48 Zircaloy=-2
General Electric 8 X 8 /4,5:V1 0.49 Zircaloy=-2
General Electric 8 X 8 /4,5:V2 0.49
General Electric 9 X9 BRP 0.5625 Zircaloy-2
General Electric 11 X 11 BRP 0.449
Westinghouse 8 X 8 QUAD+ 0.458 Zircaloy=-2
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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.......... teceseccaenanen
Final Year of Manufacture........ccees.. et s ececanene

Total Number Fabricated to Date.....ieeeeesancnosons

Assembly Width (inches) ...viveriivneeenannnes ceaanse
Assembly Length (inches).....civereiernnensscnans e
with Control Rod Inserted.....ceeverecenasenns -
including Holddown Device, etc....... Cre et
Rod Pitch (inches)....... N v se et ae e .. 0.565
Total Assembly Weight (1bS)..iiiviirrireersennosnaens
Weight of Heavy Metal (1bS)...iveerecncarasans e s

Metric Tons Initial Heavy Metal (metric tons).......

Enrichment Range (% U235)......0000.. et ieteaaans e
Average Design Burnup (MWA/MTIHM) ...coeeeenesan e
Maximum Design Burnup (MWA/MTIHM)....ecetvencoeos .o
Linear Heat Rating (KW/foot)......... e s et

Difficulty Indexes (0-not required, l-simple,..,6-impossible)
for Cutting..vviviee i tansennsrocansanans ceeean

for Mechanical Disassembly in Air........ ceseaan
for Underwater Cosolidation..... teieaeaan s enas
for Underwater Rod Replacement.......cese.. cieena

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
Assembly Assembly Name
T. TIE PLATE 1 0.0000 TOP St.Steel 304
B. TIE PLATE 1 0.0000 BOTTOM St.Steel 304

Drawing Numbers Associated With Assembly:

Materia
Fractio

1.00000

1.00000



PHYSICAL DESCRIPTION REPORT
Allis Chalmers 10 X 10

FUEL ROD DESCRIPTION TAELE

Type of Rod....

2A-21

Fuel Rod Positions per Assembly.....

BWR

Typical Number of Fueled Rods per Assembly.

Rod Diameter (inches)...

Rod Length (inches)......

Active Length (inches)..
Weight per Rod (lbs)....
Clad Material....c.oevss
Clad Thickness (inches).

Clad Final Conditioning.

Fuel-Clad Gap f{(inches)......

Fill Gas Used....

Initial Gas Pressure (psig)...

Nitrogen Content of Fill Gas ({percent)..

PAGE:

Fuel Rod
100
100

0.396

St.Steel 348H

0.020

0.003
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PHYSICAL DESCRIPTION REPORT PAGE: 4
Allis Chalmers 10 X 10 BWR
FUEL ROD DESCRIPTION TABLE continued
Fuel Pellet Material.....cecieeeeersnnsonacans ceseas
Fuel Pellet ShapPe..cuitiieeesestcasnesersacansnsesnnnoans
Fuel Pellet Diameter (inChes)....ccceescecsvsssceaaess 0.350
Fuel Pellet Length (inches)....iiivvevieacesneecceseaas. 1.050
Fuel Pellet Weight per Rod (lbS)...eceeuann creteaans
Open Porosity (percent)......... ceteeneanene ceeceecena
Grain Size (microns)..... et ecetar et saenaen e nn .
Fuel Density (% theoretical) .vveerteeeriaeoeseeneoseans 95

0/U Ratio

Smear Density..ceceerrernionnccecnncasas

Spacer Pellet Material.......cecevens .

Spacer Pellet Length (inches)........ .

Plenum Spring Material......iceeveaocons

Plenum Spring Weight per Assembly (lbs)

Plenum

Plenum

Comments:
Length of fuel pellets varies from 0.35 to 1.05 inches.

Length (inches)....ccivevenacoesn

Volume (cubic inches)...cieeeaenn
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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......eveeerscnensosonecocnn
Final Year of Manufacture....eseeeseesesssoccancsans
Total Number Fabricated to Date......ieeeeceeeecenas
Assembly Width (inches)...ievreerenscnscarans ceeaes .
Assembly Length (inches)...... Cresaaee e ceeee e

with Control Rod Inserted.....ceeveeeeean ceeeean

including Holddown Device, etC.....cviivvenenn..
Rod Pitch (InChes) ... iuiseieenannssnenseessiaansas .o
Total Assembly Weight (1bS)...ceerriiennsssncsnonnnas
Weight of Heavy Metal (1bS).cieerieecerencesacnanens .
Metric Tons Initial Heavy Metal (met:ic tons) .o v.
Enrichment Range (% U235)..cteeeesnsccnnanna creenees
Average Design Burnup (MWA/MTIHM)....:coteveertonann
Maximum Design Burnup (MWA/MTIHM)......... cerreeeoan
Linear Heat Rating (KW/foot)...:iieinernnarornnnan .

Difficulty Indexes (0-not required, l-simple,..,6-impossible)
for CUutting.uiie e ieieeeronsneneceoassnasansnnss
for Mechanical Disassembly in Air...............
for Underwater Cosclidation....eeeceeernanracnas
for Underwater Rod Replacement........ceivivvune

Comments:
All of these assemblies were used in Con. Edison's Indian Point-1l
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
Assembly Assenbly Name

Drawing Numbers Associated With Assenmbly:

Material
Fraction
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PHYSICAL DESCRIPTION REPORT PAGE: 3

Babcock & Wilcox 14 X 14 PWR

FUEL ROD DESCRIPTION TABLE
TyYpe Of ROQ. ... seeeeereaeartsacontssasatsaoansassssceas
Fuel Rod Positions per Assembly........... et et een
Typical Number of Fueled Rods per Assembly.......... .
Rod Diameter (inches)...ccveriveveneanns e e e e
Rod Length (inches) ... ieiiiinenenescennanens e e ..
Active Length (inches)....iiviiiiiiennnrrtennencansians
Welght per ROA (1bS) . cuvtirearsesaasenrenatnsaacaannns
Clad Material......iveieienroecsnnnnannensns Gt e
Clad Thickness (inches) ...icuiveeecnscessraans e et e ean
Clad Final Conditioning....cvvveiiiniienecenrnnennnnns
Fuel-Clad Gap (inches).....isetievasnescccsasccannns -
Fill Gas USed..i.vieeerrenarsnsasasstatsesssacnnsnnss
Initial Gas Pressure (PSig).iiiesscececcsrassasananns

Nitrogen Content of Fill Gas (percent)....cceosesesss
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PHYSICAL DESCRIPTION REPORT

Fuel Pellet
Fuel Pellet
Fuel Pellet
Fuel Pellet

Fuel Pellet

PAGE:

Babcock & Wilcox 14 X 14 PWR

FUEL ROD DESCRIPTION TABLE continued

Shape.ccoeaa.

Material..iveeacess

Diameter (inches)..

Length (inches)....

Open Porosity (percent)........

Grain Size (microns)..... ceeeean
Fuel Density (% theoretical).......

0/U Ratio.......

Smear Density..c.veevieeneransens

Spacer
Spacer
Plenum
Plenum
Plenum

Plenum

Pellet
Pellet
Spring
Spring
Length

Volume

Comments:

Material...eceees

Length (inches)..

D I R N I I R I

Weight per Rod (1bS).iveeieeccncnsenonsens

L R N B A A A N B I R Y A )

Material..ieeeeereessasanscscacesoasncos

Weight per Assembly (lbS)...cececaacnss

(inches) i.ivvevnan

(cubic inches)...

4
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No drawing available for a Babcock & Wilcox 14 X 14.
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PHYSICAL DESCRIPTION REPORT

Babcock & Wilcox 15 X 15 Mark B

OVERALL ASSEMBLY CHARACTERISTICS

Initial Year of Manufacture......c.eeee.
Final Year of Manufacture.....«cceceeees

Total Number Fabricated to Date........

Assembly Width (inchesS)...civveeevuonns

Assembly Length (inches)...ceceeeseecensn
with Control Rod Inserted.....ceeeeess

including Holddown Device, etc.....

Rod Pitch (inches)....iiieieicasoneonnes

Total Assembly Weight (1bs)....coviaen.

Weight of Heavy Metal (lbS)..vaceicecsses

Metric Tons Initial Heavy Metal (metric

Enrichment Range (% U235)...vvicecnenns

Average Design Burnup (MWA/MTIHM).......

PAGE:

Maximum Design Burnup (MWG/MTIHM) ..c.osevesosnnccsas

Linear Heat Rating (KW/foot).....veeen.

Difficulty Indexes (0-not required, l-simple,.

for Cutting..eseereneecnsianesonesaasnnss
for Mechanical Disassembly in Air...............

for Underwater Cosolidation........
for Underwater Rod Replacement.....

Comments:

.,6=1mp

1

3764

8.536

165.625

0.568

1515.0
1022.12
0.46363

2.0-4.0

35000
50200
6.30

ossible)
3
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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/ Weight (kg)/ Zone Material Material
Assembly Assembly Name Fraction
TOP NOZZLE 1l 7.4800 TOP St.Steel CF3M 1.00000
BOTTOM NOZZLE 1l 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 1Inconel-718 1.00000
SPACER-BOTTOM 1l 1.3000 BOTTOM Inconel-718 1.00000
SPACER-INCORE 6 4.9000 IN CORE Inconel-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:

Babcock & Wilcox 15 X 15 Mark B PWR

FUEL ROD DESCRIPTION TABLE

Type of ROA..cvivvras oo

Fuel Rod Positions per Assembly....

LR IR IR B B )

Typical Number of Fueled Rods per Assembly.....sse0s.

Rod Diameter (inches) .iceveseesocssocanasas

Rod Length (inches)......

Active Length (inches)...

Weight per Rod (1bS).ccivvreevsvraans

Clad Material...eeeieesessscesorsenssossoscsanocnsoonans

Clad Thickness (inches)...

Clad Final Conditioning....eeeseossness

s 0 8 0 806 4 e

Fuel-Clad Gap (inches)..ivseivnneeracenecas

Fill Gas Use@d..eeertentansntsssssasasnsasonns
Initial Gas Pressure (psig)..

Nitrogen Content of Fill Gas (percent)...

3

Fuel Rod
225

208

0.430
153.68
141.8

7.00
Zircaloy-4
0.0265
SRA

0.0042

415



PHYSICAL DESCRIPTION REPORT

Fuel
Fuel
Fuel
Fuel
Fuel

Open

Pellet
Pellet
Pellet
Pellet

Pellet

2A-34

PAGE:

Babcock & Wilcox 15 X 15 Mark B PWR

FUEL ROD DESCRIPTION TABLE continued

Porosity (percent).......

Grain Size (microns)..........

Fuel Density (% theoretical)

0/U Ratio..

Material........ .o

Smear Density(gr/cm3)..........

Spacer
Spacer
Plenum
Plenunm
Plenum

Plenunm

Pellet
Pellet
Spring
Spring
Length

Volume

Comments:

Material..

Length (inches).

Diameter (inches)...
Length (inches).....

Weight per Rod (1lbs)

Material...ceeeeees

Weight per Assembly (lbs)

(inches) ...

(cubic inches)...

e 6 e s 0058 000 s

s 50 0 25 000

® o e 0 s s e

5 5 5 5 0 00 8 50000 0 e

© 8 96 5 0 5 0 6808555800000 0

Uranium Oxide
Dished, Chamfered
0.3686

0.435

5.58

< 1%

10-14

95

2-2.,02:1

9.75

Zircaloy-4

St.Steel 302
0.042

11.720
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2A-37

PHYSICAL DESCRIPTION REPORT PAGE: 1
Babcock & Wilcox 15 X 15 St.Stl. PWR
OVERALL ASSEMBLY CHARACTERISTICS
Initial Year of Manufacture.....veeeeecascssssaaseess 1976
Final Year of ManufactUre. . .cc.ceseeeeoscereascsaacnces

Total Number Fabricated tO Date€.......eeeeceeeeseee. 368

Assembly Width (inchesS) .ieeceeseavssraseasnssnsnsaass. 8,466

Assembly Length (inches)..iccescsectecsersacsscancans 137.06
with Control Rod Inserted...ccciicevsecccnnsenns
including Holddown Device, etC.v.iviivenncenneese 137.625

Rod Pitch (inches)...iieeiirecensrsarseenssscaaaanseses 0.563

Total Assembly Weight (1lbS)..ieceuseseecscacasseaecaas 1255.0
Weight of Heavy Metal (1lbS).iciieiecevencsnansaseasens 902.70
Metric Tons Initial Heavy Metal (metric tons)....... 0.40946

Entichment Range (% U235).ccccitorecaccscccncanaseass 4.0

Average Design Burnup (MWA/MTIHM)......e000ses020... 33000
Maximum Design Burnup (MWA/MTIHM).....cceeeeevesases 39000

Linear Heat Rating (KW/foOt)...iceveeeeeessrsnsssaes 5.57

Difficulty Indexes (O-not required, l-simple,..,6-impossible)
for Cutting. .. i ittt iieniectteerseascaacssersaans
for Mechanical Disassembly in Air.........c...... S
for Underwater Cosolidation.....ceecevceeaeseeee 3
for Underwater Rod Replacement......ccceeecseees 5

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



PHYSICAL DESCRIPTION REPORT

2A-38

Babcock & Wilcox 15 X 15 St.Stl.

PAGE: 2

PWR

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Part Name Parts/
Assenbly

GUIDE TUBES 20

INSTRUMENT TUBE 1

TOP NOZZLE 1
BOTTOM NOZZLE 1
SPACER-INCORE 6

HOLDDOWN SPRING 4
SPACER-PLENUM 1
LOWER NUT 20

UPPER NUT 20

7.2600
0.3500
9.4800
6.3000
3.8000
0.3300
0.6400
0.080Q0

0.1300

Weight(kg)/  Zone
Assembly

IN CORE
IN CORE
TOP
BOTTOM
IN CORE
TOP
GAS PLENUM
BOTTOM

TOP

Drawing Numbers Associated With Assembly:

02-1001177F

Material
Name
St.Steel 304
St.Steel 304
St.Steel CF3M
St.Steel 304L
Inconel-718
Inconel-718
Inconel-718
St.Steel 304

St.Steel 304

Material
Fraction
1.00000
1.00000
l.00000
1.00000
1.00000
1.00000
1.00000
1.00000

1.00000



2A-39

PHYSICAL DESCRIPTION REPORT PAGE: 3
Babcock & Wilcox 15 X 15 St.Stl. PWR
FUEL ROD DESCRIPTION TABLE
TYPe Of ROA. .. eeveeeeannssocsosssossesssssrsnsscaesses Fuel Rod
Fuel Rod Positions per Assembly......eevsnsnsonseasee 225
Typical Number of Fueled Rods per AssemblY........... 204
Rod Diameter (inches)...iiieerresanesorssssocscscaaaes 0.422
Rod Length (inches).i.viseeiveriecseseeoncassaneanenes 126.68
Active Length (inches)...cceiveeieeroececceecesnneees 120.5
Weight per Rod (1bS)..viisreeeecscaoncessrssnnenneeas 5,90
Clad Material....ceiieeoneeessosecansnsssesaananaccnns St.éteel 304
Clad Thickness (inchesS)....ivieeeeerereeasecaeeseaers 0.0165
Clad Final Conditioning.......cieevveeceeuineseeeneas. SRA
Fuel-Clad Gap (IncChes) .c.iieviieeeeneeessocoaseasanaes 00325
Fill Gas Use@d....ceeuiertereesonnnccsorssanssacaeessas He
Initial Gas Pressure (Psig)...ceeeeceecennescneeeaaas 40

Nitrogen Content of Fill Gas (percent)......ceeeeeee. 3.0



2A-40

PHYSICAL DESCRIPTION REPORT

Fuel Pellet
Fuel Pellet
Fuel Pellet
Fuel Pellet

Fuel Pellet

PAGE:

Babcock & Wilcox 15 X 15 St.Stl. PWR

FUEL ROD DESCRIPTION TABLE continued

Material...... .0
Shape..ieveecsssencas
Diameter (inches)....
Length (inches)......

Weight per Rod (1lbs).

Open Porosity (percent)..........

Grain Size (microns)...eceveececcs

Fuel Density (% theoretical).....

O/U RAt10.eeturnenenrononsnennnns

Smear Density(gr/cm3)..ceccarecsas

Spacer Pellet Material........s..

Spacer Pellet Length (inches)....

Plenum Spring Material.....cceeeeeseacsses

Plenum Spring Weight per Assembly (lbs).

Plenum Length (inches)...cceeevvsceesnns

Plenum Volume (cubic inches)...ciceseceas

Comments:

4

Uranium Oxide
Dished, Chamfered
0.3825

0.458

10-14

95
2-2.02:1
9.75

Zircaloy-4

St.Steel 2302
0.035
4.810

0.570
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2A-43

PHYSICAL DESCRIPTION REPORT PAGE: 1
Babcock & Wilcox 15 X 15 Mark BZ PWR
OVERALL ASSEMBLY CHARACTERISTICS
Initial Year of ManufacCtuUre...cceeeveesesersacaaceoes 1984

Final Year O0f ManufacCtuUre....ceeceevecsnscsssnacsosaces

Total Number Fabricated to Date....c.eoviverveceeesss 3764
Assembly Width (inches)....civeieniieeenireriiaeaass B.536
Assembly Length (inches).....soveeieenoeeeioscssesesass. 165.625
with Control Rod Inserted.......eceevrocnccsenas
including Holddown Device, etc....... et s eccaenaa
Rod Pitch (inches)....oviveeessssaeeosarsoasacsnssa. 0.568
Total Assembly Weight (1bS)..eeieieeerieraanesss ..., 1515.0
Weight of Heavy Metal (1bS)....iiiiesenasnaonanssaes 1022.12
Metric Tons Initial Heavy Metal (metric tons)....... 0.46363
Enrichment Range (% U235)...... Cece it aaie e 2.0-4.0
Average Design Burnup (MWd/MTIHM)........ Ceeeer s 35000
Maximum Design Burnup (MWA/MTIHM).....evveeeseesssss 50200
Linear Heat Rating (KW/foot)..iveeevrvoennnansos +e.s 6.30

Difficulty Indexes (0O-not required l-simple, .., 6-impossible)

for Cutting....vevveveaennn Ctreer e 3
for Mechanical Disassembly 1n - G 5
for Underwater Cosolidation........civuieieiennn . 3
for Underwater Rod Replacement.................. 5

Comments:



PHYSICAL DESCRIPTION REPORT

2A-44

PAGE: 2

Babcock & Wilcox 15 X 15 Mark BZ PWR

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Part Name
TOP NOZZLE 1l
BOTTOM NOZZLE 1
GUIDE TUBES le6

INSTRUMENT TUBE 1
SPACER-PLENUM 1
SPACER-BOTTOM 1
SPACER-INCORE 6
SPRING RETAINER 1
HOLDDOWN SPRING 1

UPPER END PLUG 2

UPPER NUT 15
LOWER NUT le6
GRID SUPPORTS 7

Parts/
Assembly

Weight (kg) / Zone
Assembly

7.4800 TOP
8.1600 BOTTOM
8.0000 IN CORE
0.6400 IN CORE
1.0400 GAS PLENUM
1.3000 BOTTOM
4.8000 IN CORE
0.%100 TOP
1.8000 TOP
0.0600 TOP
0.5100 TOP
0.1500 BOTTOM
0.6400 IN CORE

Drawing Numbers Associated With Assembly:

02-32958F
11-55248F

Material
Name

St.Steel CF3M
St.Steel CF3M
Zircaloy-4
Zircaloy-4
Inconel-718
Inconel-718
Zircaloy-4
St.Steel CF3M
Inconel-718
St.Steel 304
St.Steel 304L
St.Steel 304

Zircaloy-4

Material
Fraction
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000

1.00000



2A-45

PHYSICAL DESCRIPTION REPORT PAGE: 3
Babcock & Wilcox 15 X 15 Mark BZ PWR
FUEL ROD DESCRIPTION TABLE
TYPe Of ROA..istssnssssasossesaasnsssssasssssssenssss Fuel Rod
Fuel Rod Positions per Assembly....cceeeueesceceasaecs 225
Typical Number of Fueled Rods per Assembly........... 208
Rod Diameter (inches)...cceeecesecsnncacsssssscsscees 0.430
Rod Length (inches).....iceneeeveece.. Ceeeaans seeeasse 153,68
Active Length (inches)...c.eeeveeerneeescasesreansese 141.8
Welght per Rod (1bS)seeienceossatscnnnannaas csssseses 7.00
Clad Material..i..ivieieernsrssossososssassessesnnseasssss Zircaloy-4
Clad Thickness (inches)...cevieevecneorannns eeecssssess 0.0265
Clad Final cConditioning.....ceevseceescasassnsereeasss SRA
Fuel-Clad Gap (INCREeS) ticieescceasassssssssacnasessss 0.0042
Fill Gas US@A..:ieseecunsssssesosssesascsssasssansaenss HE

Initial Gas Pressure (Psig).ccieeecercrircancsascesass 415

Nitrogen content of Fill Gas (percent)........cce.0... 3.0



2A-46

PHYSICAL DESCRIPTION REPORT

Fuel Pellet
Fuel Pellet
Fuel Pellet
Fuel Pellet

Fuel Pellet

PAGE:

Babcock & Wilcox 15 X 15 Mark BZ PWR

FUEL ROD DESCRIPTION TABLE continued

Material.....eecevonnsas
Shape..ccoerirssenasansnn
Diameter (inches).......
Length (inches).........

Weight per Rod (lbs)....

Open Porosity (percent).....cceveee.

Grain Size (microns)....ccesveeesces

Fuel Density (% theoretical)........

O/U Ratio.iveeeienerseetonnssansonesns

Smear Density(gr/cm3)...civecesceeane

Spacer Pellet Material........coe0es

Spacer Pellet Length (inches).......

Plenum Spring Material..........
Plenum Spring Weight per Assembly (1lbs)

Plenum Length (inches).....eieveeesaces

Plenum Volume (cubic inches)......cceves

Comments:

4

Uranium Oxide
Dished, Chamfered
0.3686

0.435

5.58

< 1%

10-14

95

2-2.02:1

9.75

Zircaloy-4

St.Steel 302
0.042
11.720

1.308



2A-47

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

For a drawing of a similar assembly, see page 2A-35.



2A-49

PHYSICAL DESCRIPTION REPORT PAGE: 1
Babcock & Wilcox 17 X 17 Mark C PWR
OVERALL ASSEMBLY CHARACTERISTICS
Initial Year of ManufactuUre...ccececsssssss cessssses 1976
Final Year of ManufaCtUre....cciveveesencssosasocncns

Total Number Fabricated to Date......ceecicveeeeenesa. 410

Assembly Width (inches).....csieeeeereereassseaseasses 8.536

Assembly Length (inches)........cevunen Vessseseesses 165,71875
with Control Rod Inserted....cveeeccansncnas eeee
including Holddown Device, etc...... cetces e

Rod Pitch (inches) ... cerviiineeessaesrsssrssassaesrass 0,502

Total Assembly Weight (1bS)..vieieeinrenreenaanns ... 1505.0
Weight of Heavy Metal (lbS)..seceeeeenran Ceeseenseas 1005.70

Metric Tons Initial Heavy Metal (metric tons)....... 0.45619

Enrichment Range (% U235)..vececceancaceanns cesaeees 2.0-4.0
Average Design Burnup (MWA/MTIHM).......... cesenanns 35000
Maximum Design Burnup (MWA/MTIHM) ......co0eenaetocnes 35000
Linear Heat Rating (KW/foot) .:iveerienrioenenennans . 5.83

Difficulty Indexes (0-not required, l-simple,..,6-impossible)

for Cutting...... e s et et et eee e 3
for Mechanical Disassembly in Air............... 5
for Underwater Cosoclidation........ccievvean.. P
for Underwater Rod Replacement.........c.ceveeee 5

Comments:



PHYSICAL DESCRIPTION REPORT

2A-50

PAGE: 2

Babcock & Wilcox 17 X 17 Mark C PWR

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Parts/
Assembly

Part Name
GUIDE TUBES 24
INSTRUMENT TUBE 1
TOP NOZZLE 1
BOTTOM NOZZLE 1
SPACER-~-PLENUM 1
SPACER-BOTTOM 1
SPACER-INCORE 6
RETAINER ID 0
HOLDDOWN SPRING 4
GRID SUPPORTS 7
UPPER NUT 24
LOWER NUT 24

10.9000
0.3200
11.6000
5.1300
1.3000
1.3000
4.2700
2.0700
3.5900
0.5400
0.8700

0.4400

Weight (kg)/ Zone
Assembly

IN CORE
IN CORE
TOP
BOTTOM
GAS PLENUM
BOTTOM
IN CORE
TOP
TOP
IN CORE
TOP

BOTTOM

Drawing Numbers Associated With Assembly:

02-35319F

Material
Name

Zircaloy-4
Zircaloy-4
St.Steel CF3M
St.Steel CF3M
Inconel-718
Inconel-718
Inconel-718
St.Steel CF3M
Inconel X-750
Zircaloy-4
St.Steel 304

St.Steel 304

Material
Fraction
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000

l.00000



2A-51

PHYSICAL DESCRIPTION REPORT PAGE: 3
Babcock & Wilcox 17 X 17 Mark C PWR
FUEL ROD DESCRIPTION TABLE

Type Of ROQ. . ...t eeresseccsassssnsssnssssssssssnssssss Fuel Rod
Fuel Rod Positions per Assembly.....cieouvseas ssseees 288
Typical Number of Fueled Rods per Assembly..... ceeeee 264
Rod Diameter (inches)....c.ceviveovccessnsssssasanseaass 0.379
Rod Length (inches) ..e.esivesesoeerssasassessasesaass 152.688
Active Length (inches)...ieiereeecoecceoanns sessssees 143.0
Weight per ROA (1bS).iiveuirernanssssiosscesasssoseas 4.90
Clad Material....ceeeeerneensanoscncnsoonaes secersnesss Zircaloy-4
Clad Thickness (iNCheS) ...vcvseroersesossrsesnsnnassess 0.0240
Clad Final Conditioning..e..seocersesensessesasssseass SRA
Fuel-Clad Gap (inches)...esiiveeseseesvasaasnssesasaas 0,0039
Fill Gas Used...eieeneroesssassscscassssnsaassssessss He

Initial Gas Pressure (PSig)..:.eceeescccccasassseacsss 435

Nitrogen Content of Fill Gas (percent)....cceeeeeeess 3.0



PHYSICAL DESCRIPTION REPORT

Fuel
Fuel
Fuel
Fuel
Fuel

Open

Pellet
Pellet
Pellet

Pellet

Babcock & Wilcox 17 X 17 Mark C PWR

2A-52

PAGE:

FUEL ROD DESCRIPTION TABLE continued

Grain Size (microns)....

Length (inches).

Porosity (percent)......

Fuel Density (% theoretical).

O/U RatiO.eieseeensaevenonnnen

Smear Density(gr/cm3)........

Spacer
Spacer
Plenum
Plenum
Plenum

Plenum

Pellet Material..

Pellet Length (inches)

Spring Material...

Shape...cceeieesansas

Pellet Weight per Rod (1lbs)

Diameter (inches)......

Spring Weight per Assembly (1lbs)

Length (inches)..i.vieiivrinrneen

Volume (cubic inches)........

Comments:

Material...eieereeeoooneenns

4

Uranium Oxide
Dished, Chamfered
0.3232

0.375

< 1%
10-14

95
2-2.02:1
9.72

Zircaloy-4

St.Steel 302
0.026
9.520

0.819
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2A-55

PHYSICAL DESCRIPTION REPORT PAGE: 1
Combustion Engineering 14 X 14 Std PWR
OVERALL ASSEMBLY CHARACTERISTICS
Initial Year of ManufactUre...cceceseossnscccesensenss 1971
Final Year of ManUfactUre...cveeeeeesoeossnsessssnnas

Total Number Fabricated to Date€......eveeeesecsesss.. 2858

Assembly Width (inches) ..iciveeesssesccssrasecsnases 8.10
Assembly Length (inches)....sesveseeserinessnssaanas 157,00
with Control Rod Inserted........coaes sesaseeass. 168
including Holddown Device, etC..:vcesvsesssceras 157

Rod Pitch (Inches):viiiiriiireeneresaesssaseaceassass 0,580

Total Assembly Weight (1bS)..csviveesoarasennnns vee. 1270.0
Weight of Heavy Metal (1bs).......... creecssesssases B850.00
Metric Tons Initial Heavy Metal (metric tons)....... 0.38600

Enrichment Range (% U235) ...ccirerncsnrcascsoanssnss 2.75-4.05

Average Design Burnup (MWA/MTIHM) «.vivvesncraosaasas 45000
Maximum Design Burnup (MWA/MTIHM)....cesic0casaassas 52000

Linear Heat Rating (KW/foot)....cveeevenncas ceecssses 6.30

Difficulty Indexes (0-not required, l-simple,..,6-impossible)

for Cutting.i.ieeeieeserreoernennserenrsaraans eees O

for Mechanical Disassembly in Air............... 1

for Underwater Cosolidation.......viee.e chesaee 0

for Underwater Rod Replacement............ seeves 3
Comments:

Typ.1l2 nonfueled burnable poison rods; 2.1 lbs. of Al203-B4C/rod
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PHYSICAL DESCRIPTION REPORT

PAGE: 2

Combustion Engineering 14 X 14 Std PWR

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

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

GUIDE TUBES 5 1l1.
SPACER-LOWER 1 1.
SPACER-INCORE 7 4,
BOTTOM NOZZLE 1l 5.
LOCKING POSTS 5 2.
HOLDDOWN SPRING 5§ 1.
FLOW PLATE 1
HOLDDOWN PLATE 1
SPACER-PLENUM 1

Drawing Numbers Associated

E-19367-161-001
E-4468-701-101
E-4468-701-201
E-STD-161-001

1.

1.

0.

8000 IN CORE
3600 IN CORE
7600 IN CORE
0000 BOTTOM
6300 TOP
1000 TOP
4500 TOP
0000 TOP

6800 GAS PLENUM

With Assembly:

Material
Name
Zircaloy-4
Inconel 625
Zircaloy-4
St.Steel 304
St.Steel 304
CE Ni Alloy
St.Steel 304
St.Steel 304

Zircaloy-4

Material
Fraction
1.00000
1.00000
l.00000
1.00000
1.00000
1.00000
1.00000
1.00000

1.00000



2A-57

PHYSICAL DESCRIPTION REPORT PAGE: 3
Combustion Engineering 14 X 14 Std PWR
FUEL ROD DESCRIPTION TABLE
TYpe 0f ROA. .. iiiuieeeriosesesaeseceasnsanecraasnssseeasss Fuel Rod
Fuel Rod Positions per Assembly.....ceeeeuea. crsesess 176
Typical Number of Fueled Rods per Assembly........... 164
Rod Diameter (inChesS).ui.ivieeeeeenenenennnsonnns ceeee 0.440
Rod Length (inches).....cvivinnsrecnnteeansas ceseeees 147
Active Length (INCheS) .i.iveeeniieeeenneoneceaennssnss 137
Weight per Rod (1bS)..ceereirecnesceesnnecnnnnanessas 6.90
Clad Material..oeieeieeainueenneensenasassnasenssaess Zircaloy-4
Clad Thickness (inches)...cieeeeeereeen ceesseiesssees 0.028
Clad Final Conditioning.....ei.vveeeenveeereeeeeaaas. HT,SRA
Fuel-Clad Gap (inches)...seiieeeeieeccnansesnennnnees 00375
Fill Gas USed.c.uviesesosveanasoncsannnnnnnn ceeeecsss. He
Initial Gas Pressure (PSig)..ecececcecesrneeenesssess 300-450

Nitrogen Content of Fill Gas (PPM) ce.vevvrevennecense 4.0-5.0
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2A-58

PHYSICAL DESCRIPTION REPORT PAGE:
Combustion Engineering 14 X 14 Std PWR
FUEL ROD DESCRIPTION TABLE continued
Pellet Material...oveeenererenesnnsceonesnsannce
Pellet ShapPe...ciivieensecreeesseosnscannnseannns
Pellet Diameter (inches).....cevieerenncnnsnnes
Pellet Length (iNCheS) .vicieireeerieosenscenneens

Pellet Weight per Rod (lbS)..u:ieencecescrannns

Open Porosity (pPercent)...iieeecerececcenrseaaannnns .

Grain Size (MICKONS).iiiiieiiereeesneeaesasocacanennn

Fuel

Density (% theoretical)..veeeeeecroecenan ceeeas

O/U RAL10.u.iieeenseronesstsacneesoosssesnasssaanons

Smear Density(lb/in3d) . v.ieeereieeereesnnencecoansenns

Spacer Pellet Material....evereeeeenoecsacasossosense

Spacer Pellet Length (inches)...ceieeeereneacnoanens

Plenum Spring Material......iiveeeeeeeeococaceancnens

Plenum Spring Weight per Assembly (lbS).c.eesececess

Plenum Length (inches).....vinrecivsnrnecrnarsnsannes

Plenum Volume (cubic inches).....cveeeceernceoccacas

Comments:

Prototypes with fuel pellet and fuel rod clad

used at Calvert Cliffs.

Uranium Oxide
Dished, Chamfered
0.3765

0.450

> 5

94-95
2.00-2.02
0.358

Alum. Oxide

St.Steel 302
0.100

8.375

variants have been
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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 ManufactuUre...sesveeensccsvccsessees 1971
Final Year of ManufactuUre.cceeceeeesssesiscacasssaas 1978

Total Number Fabricated to Date......c.eoeesssenese. 291

Assembly Width (inches)....cceeeertaevsnnerscaacsaaass 8.1

Assembly Length (incheS)...iveeetevrseacsssoncncanss 146
with Control Rod Inserted....ciceeeeeeenssnsssas 157
including Holddown Device, @tCuiviveevceseesesoss 148.833

Rod Pitch (inchesS) .civiviiieeieseserscsenssassaasasss 0.580

Total Assembly Weight (1bS).iciveseresnnssancesassss 1220.0
Weight of Heavy Metal (1bS)...cieceesesssancsansaess 830.00
Metric Tons Initial Heavy Metal (metric tons)....... 0.37600

Enrichment Range (% U235)...c.ctisessesccsassasseasss 1.39-3.80

Average Design Burnup (MWA/MTIHM)...ccosesosascassss 45000
Maximum Design Burnup (MWA/MTIHM) ....ccecececnacosoa 52000

Linear Heat Rating (KW/foot)...:ceecttecescacscscese 6

Difficulty Indexes (0-not required, l-simple,..,6-impossible)
for CUutting. e i iererennesaansocsocsccsecssen O ¢
for Mechanical Disassembly in Air........c0c000. 1
for Underwater Cosolidation.....ccceceeesceessas 0
for Underwater Rod Replacement.........ceecs0000 3

Comments:
This assembly type used in the Ft. Calhoun reactor only.
Typ.8 nonfueled burnable poison rods; 2.0 lbs. of Al203-B4C/rod.



2A-62

PHYSICAL DESCRIPTION REPORT

PAGE: 2

Combustion Engineering 14 X 14 Ft.cCal. PWR

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

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

GUIDE TUBES 5 11.3000 IN CORE
SPACER-LOWER 1 1.3600 IN CORE
SPACER=-INCORE 7 4.7600 IN CORE
SPACER-PLENUM 1 0.6800 GAS PLENUM
LOCKING POSTS 5 3.6000 TOP
HOLDDOWN SPRING 1 0.4500 TOP
FLOW PLATE 1 1.3600 TOP
HOLDDOWN PLATE 1 0.9100 TOP
BOTTOM NOZZLE 1 3.1800 BOTTOM

Drawing Numbers Associated With Assembly:

E-20466-701-201

Material
Name
Zircaloy-4
Inconel 625
Zircaloy-4
Zircaloy-4
St.Steel 304
CE Ni Alloy
St.Steel 304
St.Steel 304

St.Steel 304

Material
Fraction
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000

1.00000



2A-63

PHYSICAL DESCRIPTION REPORT PAGE: 3
Combustion Engineering 14 X 14 Ft.Cal. PWR
FUEL ROD DESCRIPTION TABLE

Type O0f ROA. . vttt eecosceoososnsoasscacnanses eeeess.. Fuel Rod
Fuel Rod Positions per Assembly...ccocececsosoaas see. 176
Typical Number of Fueled Rods per Assembly........... 168

Rod Diameter (inches)......vieeesecveasonsnnsns ceeeas 0.440
Rod Length (Inches)...iieiineencesssscocsnnnacans eses 137
Active Length (incChes) ..ivvvitieinennesnnnssssassanses. 128
Weight per Rod (1bS).ieivusersornceeronoseneeassnnan .. 6.50

Clad Material.....iieeeenenencsncssesnsscnssssasassss Zircaloy-4

Clad Thickness (inChes)...eeveveeccenanns ceesr e .. 0.028
Clad Final conditioning.......... e esaaann eseecesess. HT,SRA
Fuel-Clad Gap (inches)....vcevesee cesescsccenessseess. 0.0038
Fill Gas Used.vicreeisveosencscsnannnas cesssesscessss He
Initial Gas Pressure (PSig).cseesesccrncnnsen eessesss 300-450

Nitrogen Content of Fill Gas (PPM)....cvevenensne eees 4.0-5.0



PHYSICAL DESCRIPTION REPORT

2A-64

PAGE:

Combustion Engineering 14 X 14 Ft.Cal. PWR

Fuel Pellet
Fuel Pellet
Fuel Pellet
Fuel Pellet

Fuel Pellet

FUEL ROD DESCRIPTION TABLE continued

Material....coovecoans

Shape.....cirsseeecsnnnncsnnns

Diameter (inches)..

Length (inches).....ceeveeenn

Weight per Rod (1lbs)..

Open Porosity (percent).......

Grain Size (microns)..........

Fuel Density (% theoretical)...

0/U Ratio...

Smear Density(lb/in3).........

Spacer Pellet Material........ocevu... chaeees

Spacer Pellet Length (inches).

Plenum Spring Material........

Plenum Spring
Plenum Length (inches).....vceveeeenncenns

Plenum Volume

Comments:

(cubic inches).....

Weight per Assembly (lbs)..

“ s s e e

Uranium Oxide
Dished, Chanfered
0.3765

0.450

>5

94-95%
2.00-2.02
0.335

Alum. Oxide

St.Steel 302
0.100

7.010
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2A-67

PHYSICAL DESCRIPTION REPORT PAGE: 1
Combustion Engineering 15 X 15 Palis. PWR
OVERALL ASSEMBLY CHARACTERISTICS
Initial Year of ManUfacCtuUre...eeeeeesaosooscacaacas . 1969
Final Year of ManufactUre.....cececeeaee teeececesses 1975

Total Number Fabricated to Dat@...ceceeerivesncceasae 275

Assembly Width (InChesS) cciceeeeeerereerscasosasossas Ba2

Assembly Length (InChesS) .ieeieeecenennsansneeas ceees 147.5
with Control Rod Inserted......ccceevvvesnnasas .
including Holddown Device, etC..veeviveeseeseess 149,125

Rod Pitch (incChes) i ceieeereseesaocooaenns ce et e . 0.550

Total Assembly Weight (1bs)...ceveiveceeercansas «e.. 1360.0

Weight of Heavy Metal (1bS)...tieveercenassesns «.... 910.00

Metric Tons Initial Heavy Metal (metric tons)....... 0.41300

Enrichment Range (% U235) e ieresasvesenrnnnas ceees 2.4-2.9

Average Design Burnup (MWA/MTIHM) ....cceveascnsoasss 45000
Maximum Design Burnup (MWA/MTIHM).....:ov.cveecccesas 52000

Linear Heat Rating (KW/foOot) ... eevernrennans veeearss 5.3

Difficulty Indexes (0O-not required, l-simple,..,6-impossible)

for CUtting.eeeieiseertoeeansasnssaccass cseesanen 2
for Mechanical Disassembly in Air........c.c0... 2
for Underwater Cosoclidation.......... ceeanen )
for Underwater Rod Replacement.......... cereaees &

Comments:
This assembly type was used in the Palisades Reactor only.
Typ.12 nonfueled burnable poison rods; 1.8 1lbs. of A1203-B4C/rod



PHYSICAL DESCRIPTION REPORT

2A-68

PAGE: 2

Combustion Engineering 15 X 15 Palis. PWR

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Assembly

Part Name Parts/
SPACER-INCORE 8
GUIDE BARS 8
BOTTOM NOZZLE 1
TOP NOZZLE 1
SPACER-LOWER 1

INSTRUMENT TUEBE

SPACER~-PLENUM

6.4500
21.3000
5.4000
4.5000
0.8200
0.4500

0.8100

Weight (kg)/ Zone
Assembly

IN CORE
IN CORE
BOTTOM
TOP
IN CORE
IN CORE

GAS PLENUM

Drawing Numbers Associated With Assembly:

2966E2712
2966E3025
2966E3031
2966E3139

Material
Name
Zircaloy-4
Zircaloy-4
St.Steel 304
St.Steel 304
Inconel 625
Zircaloy-4

Zircaloy-4

Material
Fraction
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000

1.00000



2A~69

PHYSICAL DESCRIPTION REPORT PAGE: 3
Combustion Engineering 15 X 15 Palis. PWR
FUEL ROD DESCRIPTION TABLE
TYPe O0f ROA. ... .i.treroiessesensasessacsncasensesseassss Fuel Rod
Fuel Rod Positions per Assembly....:civessvescascanas 216
Typical Number of Fueled Rods per Assembly........... 204
Rod Diameter (inches)....ieivieerereerenrsenansesneaass 0.418
Rod Length (iNChesS) iviivertereeerteenevansosscnscanaaes 140.00
Active Length (Inches) ...t ireeerveernrononnnnsocss ce. 132
Weilght per RoOd (1bS) civeeeesssescesassnssesanassacses 5.80
Clad Material.....ceieeiresreassssesasssseasssssssasss Zircaloy-4
Clad Thickness (Inches)..c.iiceiiiereeanernesnasesesss 0.026
Clad Final Conditioning.....¢viveeveveereeseeeacees.. HT,SRA
Fuel-Clad Gap (inchesS) .cieivieierecrencncosssssccnsese 0.004
Fill Gas USe@d...eeiereersoseenseosensnosssasssaasassss He
Initial Gas Pressure (psig).cecccecernen ceetescecesas. 300-450

Nitrogen Content of Fill Gas (PPM)..:ccecrvcccsaecees 4.0-5.0



Fuel
Fuel
Fuel
Fuel
Fuel

Open

2A-70

PHYSICAL DESCRIPTION REPORT PAGE
Combustion Engineering 15 X 15 Palis., PWR

FUEL ROD DESCRIPTION TABLE continued

Pellet Material...v.eeeeeearoeosceasasssacnsonsan

.
.

Pellet Shape..icesesssosnosrsssrsanssssssosnacasss

Pellet Diameter (inches)....eitiiieeenincencnns

Pellet Length (inches) ...t viiiarenressesanronna

Pellet Weight per Rod (lbS)...ceveeavenesooaana

Porosity (percent) .cc.iiieiierecincecrsraonsoana

Grain Size (MICrONS) iiveeiirnsereeesereosonnsassanan

Fuel

Density (% theoretical)..viievievevesonsnnansansa

O/U Ratio........ et

Smear Density(lb/in3) cvee et ineriesocsonanrassonsans

Spacer Pellet Material........... et e esecacasaass s

Spacer Pellet Length (inches)......is vttt ececnasnnnas

Plenum Spring Material......eeerievervonanennsaaenns

Plenum Spring Weight per Assembly (lbS)...ccceveons

Plenum Length (InNChesS) ... ciiiirrtvasscssasssncnsaas

Plenum Volume (cubic inches)...veeieesioessernanssns

Comments:

4

Uranium Oxide
Dished, Chamfered
0.3580

0.430

> 5
94-95%
2.00-2.02
0.356

Alum. Oxide

St.Steel 302

0.050
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2A-73

PHYSICAL DESCRIPTION REPORT

Combustion Engineering 16 X 16 Onofre

PAGE:

OVERALL ASSEMBLY CHARACTERISTICS

Initial Year of Manufacture...........

Final Year of Manufacture...........

Total Number Fabricated to Date....

Assembly Width (inches).....

Assembly lLength (inches)..
with Control Rod Inserted..
including Holddown Device,

etc.

Rod Pitch (inches)..........

Total Assembly Weight (1lbs)...

Weight of Heavy Metal (lbs).........

Metric Tons Initial Heavy Metal (metric tons)

Enrichment Range (% U235)......

Average Design Burnup (MWA/MTIHM)......

Maximum Design Burnup (MWd/MTIHM)...

Linear Heat Rating (Kw/foot)....

Difficulty Indexes (O0-not required,
for Cutting..

L]

.
.
.
.
.
.
.

@ ¢ % 000 0 0 0 e s e

l-simple,..

e e 0 0 0 0

for Mechanical Disassembly in Air..
for Underwater Cosolidation......

for Underwater Rod Replacement..

Comments:
TYp.

.

12 nonfueled burnable poison rods; 1.7

lbs.

1

176.803
187
176.803

0.506

1430.0
940.00
0.42600

2.78-4.05

45000

52000

of Al203-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
Assembly Assembly

GUIDE TUBES 5 10.9000 IN CORE
HOLDDOWN SPRING 5 4.5000 TOP
SPACER~INCORE 9 7.3500 IN CORE
SPACER-LOWER 1 1.3600 IN CORE
LOCKING POSTS 5 7.3000 TOP
FLOW PLATE 1 3.2000 TOP
HOLDDOWN PLATE 1 1.8000 TOP
BOTTOM NOZZLE 1 5.4000 BOTTOM
SPACER~-PLENUM 1 0.8200 GAS PLENUM

Drawing Numbers Associated With Assembly:

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

Material
Name
Zircaloy=-4
CE Ni Alloy
Zircaloy-4
Inconel 625
St.Steel 304
St.Steel 304
St.Steel 304
St.Steel 304

Zircaloy-4

Material
Fraction
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000

1.00000



2A-75

PHYSICAL DESCRIPTION REPORT PAGE: 3
Combustion Engineering 16 X 16 Onofre PWR
FUEL ROD DESCRIPTION TABLE

Type Of ROQ:..iiviiiieaceenseseeacansscssansesnaasssss Fuel Rod
Fuel Rod Positions per Assembly...iceceviicriveecnsess 236
Typical Number of Fueled Rods per AssemblYy........... 224
Rod Diameter (inches)...cceeteeecsececscasascenosasss 0.382
Rod Length (inches).iiciiieiiecnnananecnnnas ceeaceees 161
Active Length (inches)..iciieiiesciaeorsaosossncsasass 150
Weight per ROA (lbS) ceesescrscsrtassasocansccccscncaae 5.70
Clad Material....ciieeeeieeeeinerecsaaaaasencnsasesss Zircaloy-4
Clad Thickness (inches) ..iiciiieeeneriaraenaneasnenaes 0.025
Clad Final Conditioning.....¢.veeevevveieeaerseeaeeess. HT,SRA
Fuel-Clad Gap (INCheS) iveieeecceeeerecceaaacccensasss 0.0035
Fill Gas Used...vitieiteuieseceaarsensesanssassaaasessss He
Initial Gas Pressure (psig).iieciicrieeeeiiescanceaeee. 300-450

Nitrogen Content of Fill Gas (PPM).cceceeevns cessssess 4.0-5.0



2A-76

PHYSICAL DESCRIPTION REPORT PAGE: 4
Combustion Engineering 16 X 16 Onofre PWR
FUEL ROD DESCRIPTION TABLE continued
Fuel Pellet Material.....c.iveeveecsoeseasssanssesas. Uranium Oxide
Fuel Pellet Shape....ccveeteesesssesnssesssecassssseasse Dished, Chamfered
Fuel Pellet Diameter (inchesS)...ieiaeevsusvecsseasssss 0,325
Fuel Pellet Length (inches)......vcitevecsesensaseess 0.390
Fuel Pellet Weight per Rod (lbS)....ceeveearacannaans
Open Porosity (percent)....ciiiiiieerecacssccsansanns
Grain Size (MICrONS) ..iviivirerersaseseassansssssnsas > 5
Fuel Density (% theoretical)..citeeiecisvvececsecoaeas 94-95
O/U RAtiO. ivieienecteseearstasscasasnassassassasassssss 2.00-2,02
Smear Density(lb/in3)....civiecencrnesessessssscssases 0.357
Spacer Pellet Material........eivivveveeesssessssaesss Alum, Oxide
Spacer Pellet Length (inchesS)...iveeesnecsvcasenannsns
Plenum Spring Material.......ieeeeeeenascssseseaansess St.Steel 302
Plenum Spring Weight per Assembly (1bS).....vve0sees. 0.100
Plenum Length (inChes)....ccceevecsacscossssessscasess 9.527
Plenum Volume (cubic inches)....ccieverrsvenosscaccnas

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 ManufacCture....cceeeeeeceecscecassees 1973
Final Year of ManufactUre. ..o veeoensoccaacancs eeess. SINP

Total Number Fabricated to Date....eceeceecssseeseas 389

Assembly Width (inches)...iccvrieersvreseseraaasaass 8.1
Assembly Length (inches).....civevvesenasecncaasess. 158.129
with Control Rod Inserted....c.ceeeeecensanseeasss 169

including Holddown Device, etC..cccveveeeeeeoe.. 158.129

Rod Pitch (inches) ...iveeeretreesnoasaneseassoeanaees 0.506

Total Assembly Welght (lbS)..eviereecenarans sessssss 1300.0
Welght of Heavy Metal (lbS).vsesecescseecsescnasssss. 860.00
Metric Tons Initial Heavy Metal (metric tons)....... 0.39000

Enrichment Range (% U235) v eeeenrsctosasancsaoocsans

Average Design Burnup (MWA/MTIHM)...c.vecveeesssaecss 45000
Maximum Design Burnup (MWA/MTIHM) ..c.:eeesasescasssasa 52000

Linear Heat Rating (KW/foot)...eveieevsnrosnneaneces 5.0

Difficulty Indexes (0-not required, l-simple,..,6-impossible)
for Cutting..cvceeceeesersavescnsosossssasesnseasass O
for Mechanical Disassembly in Air..........c0e.. 1
for Underwater Cosolidation......cesieeeevseeess O
for Underwater Rod Replacement......c.cceeeeeeeas 3

Comments:
Typ. 12 nonfueled burnable poison rods; 2.0 lbs. of Al203-B4C/rod



2A-80

PHYSICAL DESCRIPTION REPORT

PAGE: 2

Combustion Engineering 16 X 16 Lucie 2 PWR

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Part Name Parts/
Assembly
SPACER-PLENUM 1
SPACER-INCORE 8
SPACER-LOWER 1
LOCKING POSTS s
HOLDDOWN SPRING §
FLOW PLATE 1
HOLDDOWN PLATE 1
BOTTOM NOZZLE 1
GUIDE TUBES 5

Weight (kg)/ Zone

Assembly

0.8100
6.4500
1.3600
5.0000
1.8000
2.7000
1.8000
5.4000

9.5000

GAS PLENUM
IN CORE
IN CORE

TOP
TOP
TOP
TOP
BOTTOM

IN CORE

Drawing Numbers Associated With Assembly:

E-13172-161-101

Material
Name
Zircaloy-4
Zircaloy-4
Inconel 625
St.Steel 304
CE Ni Alloy
St.Steel 304
St.steel 304
St.Steel 304

Zircaloy-4

Material
Fraction
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000

1.00000



2A-81

PHYSICAL DESCRIPTION REPORT PAGE: 3
Combustion Engineering 16 X 16 Lucie 2 PWR
FUEL ROD DESCRIPTION TABLE
Type O0f Rod....ceveireeccesesscannsnnseesssnsssssssssss Fuel Rod
Fuel Rod Positions per Assembly............ ceeaceaee. 236
Typical Number of Fueled Rods per Assembly........... 224
Rod Diameter (inches)......ceeceeeasnsccans teesacesss 0.382
Rod Length (inches)...ccceieriiviecassscescsancananaass 146,499
Active Length (inches)....ccceesvecessccsscsansseenss 136.7
Weight per Rod (1bS):ceoeenccsccnccsccasosnas creeseess 5.20
Clad Material....cisereresceonssocnsssnssesssncssssss Zircaloy-4
Clad Thickness (inches)....cieveaeonsesccanns eseseees 0.025
Clad Final Conditioning....ceveeeesceesccscseecasseass HT,SRA
Fuel-Clad Gap (inches)....cievetecescesessassasssesss 0.0035
Fill Gas Used....ceerveecsessrsecacesnssssassnsasasssss He
Initial Gas Pressure (psig)...cceeercereroccanasesaas 300-450

Nitrogen Content of Fill Gas (PPM).c.tvecveccscsacseass 4.0=-5.0



2A-82

PHYSICAL DESCRIPTION REPORT PAGE: 4
Combustion Engineering 16 X 16 Lucie 2 PWR
FUEL ROD DESCRIPTION TABLE continued
Fuel Pellet Material.......cceeeeeeceececscascacasses Uranium Oxide
Fuel Pellet Shap@..:.ccececesosocacsscsssssassssssessss Dished, Chamfered
Fuel Pellet Diameter (inches)....eccesssccevancosseses 0.325
Fuel Pellet Length (inches)...ciiecvececnsesccecneaee 0.390
Fuel Pellet Weight per ROd (1bS).eccecriencosscscraosns
Open Porosity (percent)....cccceeccecasscsccscaccnsaca
Grain Size (MiCronsS) ... eieeeececcccnrssoscoccsacnnanees >5
Fuel Density (% theoretical)...icvereececccarecnanaes 94-95%
O/U RatiO.e.iieeeseseesasessssscsossssasossanasescsesses 2.00-2,.02
Smear Density(lb/in3)..cvecieereesocessenncscansasess 0.356
Spacer Pellet Material.....ceeeeessoscosscecscensssseces Alum. Oxide
Spacer Pellet Length (inches) cuiiceeeeeeecirecenaccaans
Plenum Spring Material.....ccccueeescecassasecaacsasses St.Steel 302
Plenum Spring Weight per Assembly (1bS).cevctecseecse 0.100
Plenum Length (inches).....iveiesensaesassscessassees 8.158
Plenum Volume (cubic inches).....cecevecersocscocansa

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......cecesceveessesaenses 1977
Final Year of Manufacture.......evcecesecoasscaassss SINP
Total Number Fabricated to Date........cceveeevessee. 774
Assembly Width (inches).cvvevevercerserococaresseass 8.1
Assembly Length (inches)...cuiiceeerrecenensennesese. 176.803

with Control Rod Inserted....cvieseeseescasaasas 189

including Holddown Device, etc..cevn... cessseess 176.803
Rod Pitch (inches)...cieiieitnteeanonnosnns .. «e.. 0.506
Total Assembly Weight (1bS)...ciciiereirrnnrnccananas . 1430.0
Weight of Heavy Metal (1bS)..ciieicereceansannsasees 940.00
Metric Tons Initial Heavy Metal (metric tons)....... 0.42600
Enrichment Range (% U235)......00004. teesescsaasaaes 2.90-4.05
Average Design Burnup (MWA/MTIHM) ... eveveeennnen «e.. 45000
Maximum Design Burnup (MWA/MTIHM) ...:cvocevevreceees. 52000
Linear Heat Rating (KwW/foot)..... O
Difficulty Indexes (O-not required, l-simple,..,6~impossible)

for Cutting. .o enenncens s ecaatcarsesraans (o]

for Mechanical Dlsassembly in Alr....i0ens A |

for Underwater Cosolidation........vee... teseses O

for Underwater Rod Replacement...... ctt s e esaease 3

Comments:

Typ. 4 nonfueled burnable poison rods;

rod.

1.7 1lbs. of Al203-B4C



PHYSICAL DESCRIPTION REPORT

2A-86

PAGE: 2

Combustion Engineering 16 X 16 ANO2 PWR

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Part Name Parts/
Assembly
SPACER-PLENUM 1
SPACER-INCORE 10
SPACER-LOWER 1
LOCKING POSTS S
HOLDDOWN SPRING 5
FLOW PLATE 1
HOLDDOWN PLATE 1
BOTTOM NOZZLE 1
GUIDE TUBES 5

Weight (kg)/ Zone
Assembly

0.8200 GAS PLENUM
8.2000 IN CORE
1.3600 IN CORE
7.3000 TOP
1.1000 TOP
3.2000 TOP
1.8000 TOP
5.4000 BOTTOM
10.9000 IN CORE

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

Material
Name
Zircaloy-4
Zircaloy-4
Inconel 625
St.Steel 304
CE Ni Alloy
St.Steel 304
St.Steel 304
St.Steel 304

Zircaloy-4

Material
Fraction
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000

1l.00000



2A-87

PHYSICAL DESCRIPTION REPORT PAGE: 3
Combustion Engineering 16 X 16 ANO2 PWR
FUEL ROD DESCRIPTION TABLE
Type Of ROQ..veecevessnsssosassacassssasaseseassosneseas Fuel Rod
Fuel Rod Positions per Assembly...cccceeceereccceseceass 236
Typical Number of Fueled Rods per Assembly....... cea. 232
Rod Diameter (inches)....ciceeeevsereceocncnnsssseessae 0.382
Rod Length (inches)...icveerveveesonsscsonnsosesasasss 161
Active Length (inches)....cveesieeenceranacescnssensss 150
Weight per ROd (1bS).eseecececcsscasaasasnases ceesaas 5.70
Clad Material....iceeieseesaosscsssscssccsaasecssesss Zircaloy-4
Clad Thickness (inches) .cceeereieeccoscnnscnrssasans ee. 0.025
Clad Final Conditioning.....cviceveveeesecaesasssaeess HT,SRA
Fuel-Clad Gap (inches)...ceiiiieneereecsenssssncssses 0.0035
Fill Gas Use@d..cveeeresenasoasscsnssossnnna ceeseesee. He
Initial Gas Pressure (PSig)e..ceeieeeccorsessasssacsss 300-450

Nitrogen Content of Fill Gas (PPM)....ccvvceen ceeeans 4.0-5.0



2A-88

PHYSICAL DESCRIPTION REPORT PAGE:

Fuel Pellet
Fuel Pellet
Fuel Pellet
Fuel Pellet

Fuel Pellet

Combustion Engineering 16 X 16 ANO2 PWR

FUEL ROD DESCRIPTION TABLE continued

Material..ceeeeceessacsasanecasansaacsons
ShaAPE: et scsassoscsonccssssacsnnsoanssnsssns
Diameter (inches)....eceeereecessnanscnaas
ILength (Inches) iceveiececcannscseanncsaces

Weight per Rod (1bS)..ceeerresoccencasnsns

Open PoroSity (Percent) .cceeceeescesssoscaccancscsnssose

Grain Size (MICKONS) ... iiiiiiiieaenaaasesasnscncnnsas

Fuel Density (% theoretical).i.ciieeserennsoasecasaes

O/U RALIO. i eeeenoeacosossseassnosancsssssssssssssssesaes

Smear Density (lb/in3) ceieeieererarsecssassosssessonnas

Spacer
Spacer
Plenum
Plenum
Plenum

Plenum

Pellet
Pellet
Spring
Spring
Length

Volume

Comments:
Prototypes with fuel pellet and fuel clad variants have been
used at ANO2.

Material..cceeeeseesencnerancnseanonnas
lLength (Inches) iiiiiiiiiieennanvsasenan
Material...cieeereieenensnanensacnonanns
Weight per Assembly (lbS)..iecececassas
8 27=3 o 1= -

(cubic InChes) :i.icseeesseranssesssacnsas

4

Uranium Oxide
Dished, Chamfered
0.0325

0.390

>5

94-95%
2.00-2.02
0.357

Alum. Oxide

St.Steel 302
0.100

9.527
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FUEL ASSEMBLY DRAWING
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2A-91

PHYSICAL DESCRIPTION REPORT PAGE: 1
Combustion Engineering 16 X 16 SYS80 PWR
OVERALL ASSEMBLY CHARACTERISTICS
Initial Year of ManuUfacCtUre...cveeeesrsoeeessesessaes 1983
Final Year of ManufactUre...csseeeecevesaenssecssesses SINP

Total Number Fabricated to Date.:..ceevecesccansaess 444

Assembly Width (inches) ...viviieeeerevecesscesncasees 8.1
Assembly Length (inches)....ieieetenserecerseacecase 178.250
with Control Rod Inserted.....ceveieasveseeesess 193

including Holddown Device, etC..civverevenacens. 178.250

Rod PitCh (INCheS) iiuieeiiereecescaenaasoessrnnnsssss 0.506

Total Assembly Weight (1bS).iieiiveerereennaerenaaees 1430.0
Weight of Heavy Metal (1bS)....iceeceeeeeeaacesosees 940.00
Metric Tons Initial Heavy Metal (metric tons)....... 0.42600

Enrichment Range (% U235) . iiureeeirrocesanansncannss

Average Design Burnup (MWA/MTIHM) ...cvivecececenaess 45000
Maximum Design Burnup (MWA/MTIHM) ....ccecceeeveeeeess 52000

Linear Heat Rating (KW/foOt).eicesverecaseeseonaaceas 5.5

Difficulty Indexes (0O-not required, l-simple,..,6-impossible)
for Cutting..iiieieieereerneneeeneacanceansoncans . 0
for Mechanical Disassembly in Adr............... 1
for Underwater Cosoclidation...iecieevercrenceeees O
for Underwater Rod Replacement.....ceeevoeecennes 3

Comments:
Typ. 16 nonfueled burnable poison rods; 1.7 lbs. of Al203-B4C/
rod.



2A-92

PHYSICAL DESCRIPTION REPORT

PAGE: 2

Combustion Engineering 16 X 16 SYS80 PWR

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Part Name Parts/
Assembly
SPACER~-PLENUM 1l
SPACER-INCORE 9
SPACER-LOWER 1
LOCKING POSTS 4

HOLDDOWN SPRING 4
FLOW PLATE 1
HOLDDOWN PLATE 1
BOTTOM NOZZLE 1l

GUIDE TUBES 5

Weight (kg)/ Zone

Assembly

0.8200
7.3500
1.3600
5.9000
4.5000
3.2000
2.3000
7.3Q00

11.3000

GAS PLENUM
IN CORE
IN CORE

TOP
TOP
TOP
TOP
BOTTOM

IN CORE

Drawing Numbers Associated With Assembly:

Material
Name
Zircaloy-4
Zircaloy=-4
Inconel 625
St.Steel 304
CE Ni Alloy
St.Steel 304
St.Steel 304
St.Steel 304

Zircaloy-4

Material
Fraction
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000

1.00000
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PHYSICAL DESCRIPTION REPORT

PAGE:

Combustion Engineering 16 X 16 SYS80 PWR

FUEL ROD DESCRIPTION TABLE

Type ©f Rod...cceeeveccncsonns

Fuel Rod Positions per Assembly.......cccc..

Typical Number of Fueled Rods per Assembly...........

Rod Diameter (inches).....

Rod Length (inches).cscieriesercesosssscsancnas
Active Length (inches).....iiiveenceasannn

Weight per Rod (1bS)..cuercieieercanannonn

Clad Material...

Clad Thickness (inches)....

R I R A A I R A A I I R R A A B A SR A IR B N R )

Clad Final Conditioning....cieeieeeenrovecoacenscnnenn

Fuel-Clad Gap (iNCheS) s eietsarcersrecrcscasssccnsnaes

Fill Gas Use@d..cvieerecoossooccssensascscacasonossesncss

Initlal Gas Pressure (PSig)..cvecescracensccasnsecnsas

Nitrogen Content of Fill Gas (PPM)...cvieeenasnacoona

3

Fuel Rod
231

220
0.382
161

150

5.70
Zircaloy-4
0.025
HT,SRA
0.0035
He
300-450

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.....cecevvenvnnnasas teeseeseesss Uranium Oxide
Fuel Pellet Shape.:c.eseseeeeasssesesssssssssssssanase. Dished, Chamfered
Fuel Pellet Diameter (incheS)....veiecervensaosancsess 0.325
Fuel Pellet Length (incChesS)..ii.veeereereeesneeeeness 0.390
Fuel Pellet Weight per Rod (1lbS).:viievieereooaeaness
Open Porosity (percent)....... Ceeeesaas teeensaacan ‘e
Grain Size (MiCroONS) .iiiiiierriertsctecaeresnsccnnanness >5
Fuel Density (% theoreticCal)...iieeeveveecenecsonnenses 94=95%
O/U RAtiO..ieeeeeesaenostssossseseasscacasnsnsseanees 2.00-2.02
Smear Density(lb/in3)...ciieeiiireecrececcseannsssneas 0.357
Spacer Pellet Material......civeeeeieeesennnsnsenee.s Alum. Oxide
Spacer Pellet Length (inches)..i.iciieeieeeneeesscanns
Plenum Spring Material.......evviveeivreaceccneneesas. St.Steel 302
Plenum Spring Weight per Assembly (1bs)......veeeee.. 0.100
Plenum Length (inches)..iveveereercieceserececeneeene 9.527
Plenum Volume (cubic inches).....ciiiiieneeccaneeenns

Comments:
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2A-97

PHYSICAL DESCRIPTION REPORT PAGE: 1
Combustion Engineering 15 X 16 Yankee PWR
OVERALL ASSEMBLY CHARACTERISTICS
Initial Year of ManufactUre....cccescesseassoccsssss 1985
Final Year of ManuUfaCtUre. .o s ecersoneenoososonanses

Total Number Fabricated to Date....v.cceeeeeceesese. 40

Assembly Width (inches) ... iviiireeiivicorncccnnnnss 7.6

Assembly Length (inches)....civveeeveennns creanns «ss 111.785
with Control Rod Inserted......eveeues ceeersenna
including Holddown Device, etC.iiciieveranrennsn

Rod Pitch (Inches) ...cuiiineeneiienaneansasacennsanas 0,472

Total Assembly Weight (1bS)..cveiiececercnenssesaaas 720
Weight of Heavy Metal (1bS)..ccievseeeascasescnseaas 510
Metric Tons Initial Heavy Metal (metric tons)....... 0.231

Enrichment Range (% U235) ..ceeceecrrcccracocsocaeanss 3.0-4.0

Average Design Burnup (MWA/MTIHM) c..ivveevcreeesneas 27000
Maximum Design Burnup (MWA/MTIHM)......t0ccceass00.. 38000

Linear Heat Rating (KW/foOt).:eevescessciaeansasaacss 4.4

Difficulty Indexes (O-not required, l-simple,..,6-impossible)

for Cutting..ceviiieierecannsesnnnns cevan e cesess 2
for Mechanical Disassembly in Air............... 2
for Underwater Cosolidation.......... ceesene vee 2
for Underwater Rod Replacement......... ceseeee .o 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/ Weight(kg)/ Zone
Assembly Assembly

SPACER-PLENUM 1 0.6400 GAS PLENUM
SPACER-INCORE 4 2.5000 IN CORE
SPACER-LOWER 1 0.9100 IN CORE
GUIDE BARS 8 13.2000 IN CORE
INSTRUMENT TUBE 1 0.4500 IN CORE
TOP NOZZLE 1 8.2000 TOP
BOTTOM NOZZLE 1 9.1000 BOTTOM

Drawing Numbers Associated With Assembly:

E-17182-713-101

Material
Name
Zircaloy-4
Zircaloy-4
Inconel 625
Zircaloy-4
Zircaloy-4
St.Steel 304

St.Steel 304

Material
Fraction
1.60000
1.00000
1.00000
1.00000
1.00000
1.00000

1.00000
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PHYSICAL DESCRIPTION REPORT PAGE: 3
Combustion Engineering 15 X 16 Yankee PWR
FUEL ROD DESCRIPTION TABLE
Type Of ROA. ... eeiiteeeneaenaasttsaaassssssssasaaaccns Fuel Rod
Fuel Rod Positions per Assembly....cceereereeeenseaes 231
Typical Number of Fueled Rods per Assembly........... 231

Rod Diameter (InNChesS)..iisecrecsssscsserssnsvesaonsoons

Rod Length (inChesS)..uiieeecereeecssasersosonacasnsnsa . 95
Active Length (inches)....ceceieeritncnaancenns eeesess 91
Weight per ROA (1bS) .. ciesertrtoeersocosaaassnnnnssnsan . 2.8

Clad Material..csessoceaseanssenssasaancsassnsscnssss Zircaloy-4
Clad Thickness (inChesS)...csivececosaasnsenrsansansas 0.026

Clad Final Conditioning......svviveeerenennn cesssses HT,SRA
Fuel=Clad Gap (inches) ...seeeetsersacsssnsanse eeesses 0.0033
Fill Gas US@d...eeeveeeroossosnaasaosaosaneannns ceseeasass He

Initial Gas Pressure (PSig).ciccieriecescasscrcnssnanes 300-450

Nitrogen Content of Fill Gas (PPM).c:vsvessrsossascaae 4=5
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PHYSICAL DESCRIPTION REPORT

PAGE:

Combustion Engineering 15 X 16 Yankee PWR

FUEL ROD DESCRIPTION TABLE continued

Fuel Pellet Material.....ececevsnvecccansooncans

Fuel Pellet Shape.....cceeeeeeroans

Fuel Pellet Diameter (inches)...

Fuel Pellet Length (inches).....

Fuel Pellet Weight per Rod (1lbs)

Open Porosity (percent).......
Grain Size (microns)..........
Fuel Density (% theoretical)..
O/U Ratioi.ieieeieerenceasananns
Smear Density(lb/in3).........
Spacer Pellet Material..... oo
Spacer Pellet Length (inches).

Plenum Spring Material........

.

Plenum Spring Weight per Assembly (1lbs)

Plenum Length (inches)...........

.

Plenum Volume (cubic inches)......c......

Comments:

e s s 00

Uranium Oxide
Dished, Chamfered
0.3105

0.372

>5

94-95%
2.00-2.02
0.324
St.Steel 304
1.490

St.Steel 302
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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.....eeereveiveeccoconcnna
Final Year of Manufacture..c.veeeievoneeceoscocceaans

Total Number Fabricated to Date...cceeecenveaconnnes

Assembly Width (inches).......... e er e aee e .. 4.275

Assembly Length (inches)....cieveeeterieteeaeenaeees. 134.32
with Control Rod Inserted....sveceeeecans cessanes
including Holddown Device, etc........ c e e

Rod Pitch (inches)...... cetes et ecet s eesssssees 0.694

Total Assembly Weight (lbs)....... tertieseresnenenesas 328.4

Weight of Heavy Metal (1lbsS)....ceeiirieeccasasaaass 2208.69

Metric Tons Initial Heavy Metal (metric tons)....... 0.09466

Enrichment Range (% U235).....c0000uvunnn cteeeasseeaee 1.65-2.52
Average Design Burnup (MWA/MTIHM) ...cecerenen cesaess 21000
Maximum Design Burnup (MWA/MTIHM) ....ccevveecccconss 22700
Linear Heat Rating (KW/foot)........... ceesecscacssss 4.79
Difficulty Indexes (0O-not required, l-simple,..,6-impossible)

for Cutting..iieeeeivsesscrosesascssssaseccnensss O

for Mechanical Disassembly in Alr.........c.0000 1

for Underwater Cosolidation.....ccieveveeeveeses O

for Underwater Rod Replacement.......eceeeeeeees 1

Comments:
This assembly is manufactured for older GE reactors (Humboldt

Bay, Dresden 1)
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PHYSICAL DESCRIPTION REPORT

Exxon / ANF 6 X 6 GE BWR

PAGE: 2

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

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

T. TIE PLATE 1l 1.5500 TOP
B. TIE PLATE 1 5.7300 BOTTOM
SPACER-INCORE 5 1.1100 IN CORE
COMP. SPRINGS 36 0.1100 TOP
INERT ROD 1l 0.9400 IN CORE

Drawing Numbers Associated With Assembly:

XF-NF-SK-302,012

Material
Name
St.Steel-ANF
St.Steel-ANF
Zircaloy-4
Inconel-718
Inconel X-750

Zircaloy=-2

Material
Fraction
1.00000
1.00000
0.84000
0.16000
1.00000

1.00000
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PHYSICAL DESCRIPTION REPORT PAGE: 3

Exxon / ANF 6 X 6 GE BWR

FUEL ROD DESCRIPTION TABLE
Type O0f ROA. ...t vecoscesesstacsssocnsassssssassss Fuel Rod
Fuel Rod Positions per Assembly..:.cceccecoeesscoccssss 36
Typical Number of Fueled Rods per Assembly........... 35
Rod Diameter (inches).i.veececereccecnnssnssscsncecasas 0.5645
Rod Length (inCheS)..ccsieeveecsconeecnsnsscssccaaaseeas 116,65
Active Length (inches) ...cceesiecnccserssesersncnsas 108.25
Weight per Rod (1bS).ciceceeesecesssncersocesacsaaceeaes 8.71=8.86
Clad Material...cveeeeecesnnsecascecssncanasancnssansss Zircaloy-2
Clad Thickness (inches) .c.eveeecacsrserscscaassnnessses 0.036=-0.046
Clad Final Conditioning...seeeeieeescescsoccrancennsns
Fuel-Clad Gap (inches) ..iuiitieeceesascccanancnsonsas
Fill Gas USed...etserecraavsscassssssscsanssssassasss He
Initial Gas Pressure (PSig).:ccesececccrssccsanceasaas 0O

Nitrogen Content of Fill Gas (percent).....cceeeeaese 0.5



PHYSICAL DESCRIPTION REPORT

Fuel Pellet
Fuel Pellet
Fuel Pellet
Fuel Pellet
Fuel Pellet

Open Porosity (percent)...

2A-106

Exxon / ANF 6 X 6 GE

FUEL ROD DESCRIPTION TABLE

Material.......

Shape.......

Grain Size (microns)...ceee.e

Fuel Density (% theoretical)..

O/U RAEI0..eeeuveeeennenenenns

Smear Density($)eceeeereerrranan

Spacer
Spacer
Plenum
Plenum
Plenum

Plenum

Pellet
Pellet
Spring
Spring
Length

Volume

Comments:

Material........
Length (inches).

Material........

Diameter (inches)...
Length (inches).....

Weight per Rod (1lbs)

e s 00 s 0

.

e s 0 ¢ o0 0 s

BWR

PAGE:

continued

Weight per Assembly (1bs)....

(inches)..ceoe..

(cubic inches).......

e * e s

e s s e e 0 e

.

.

Uranium oOxide

PROP.
PROP.
93.5
2.00-2.02
91.7

Alum. Oxide

Inconel X-750

0.059

0.706-0.784
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PHYSICAL DESCRIPTION REPORT PAGE: 1
Exxon / ANF 6 X 6 HUM.BAY BWR
OVERALL ASSEMBLY CHARACTERISTICS
Initial Year of ManufaCtUre...cceoeeecsececonacccosas
Final Year of ManufacCtUre. ..o eeeeereeeeennecececensses

Total Number Fabricated to Dat@.....iceceececsnsocss

Assembly Width (inches).cieissseeesscecsoosnsoceaonnns

Assembly Length (inches)....cccieiesnsnessccsssnases 95
with Control Rod Inserted........o.... ceeasanens
including Holddown Device, etC.....vcivereceonas

ROd Pitch (InchesS).iiviveeiieroreecnnceeeencnscannnas

Total Assembly Weight (1bS)...iiiiieireinnnennscenens

Weight of Heavy Metal (1bS) ieeetonresoceasnnannnnnns

Metric Tons Initial Heavy Metal (metric tons).......

Enrichment Range (% U235).ceveecncoenocensns cece s
Average Design Burnup (MWA/MTIHM) ....veeens ceseceras
Maximum Design Burnup (MWA/MTIHM)...cveeeeeeeean cene

Linear Heat Rating (KW/fOOL) ... .tieeervnesecancnnnns

Difficulty Indexes (O-not required, l-simple,..,6-impossible)

fOor CUtting. . iiiietireiieennneeessssensevsonnnoes

for Mechanical Disassembly in Air.....ccveeeeees

for Underwater Cosolidation............. ceesaeen

for Underwater Rod Replacement.....socceceveseceos
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
Assembly Assembly Name

Drawing Numbers Assoclated With Assembly:

Material
Fraction
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PHYSICAL DESCRIPTION REPORT PAGE:
Exxon / ANF 6 X 6 HUM.BAY BWR
FUEL ROD DESCRIPTION TABLE
TYPE Of ROA. .t vieeeenensaonentsassssssssincanassass
Fuel Rod Positions per Assembly........ Cereer e
Typical Number of Fueled Rods per Assembly...........
Rod Diameter (InChesS) ...cesseiceanorossrvncsonncnssan .
Rod Length (InCheS) ¢ veveeerrnrsnetsnrstennennnonnnsoes
Active Length (inches).:.veeerrier e inne ch e e aes
Weight per Rod (lbs).c..... Gttt ettt ..
Clad Material.....viieieinernnnnenenenornonnsanenasnns
Clad Thickness (inches)....coeeveseessns ettt tereanen
Clad Final Conditioning.....c.eeevc.. e eer ittt
Fuel-Clad Gap (inches).... cr s et i st .
Fill Gas Use@d..iveveesnvessnescaroananns et et i e

Initial Gas Pressure (psig)..

Nitrogen Content of Fill Gas

3



PHYSICAL

2A-112

DESCRIPTION REPORT PAGE:
Exxon / ANF 6 X 6 HUM.BAY BWR

FUEL ROD DESCRIPTION TABLE continued

Fuel Pellet Material.....ceevvecenennscacacsssaccncnsse

Fuel Pellet Shape......".l.'.lll....I...l.l‘......l.

Fuel Pellet Diameter (inches).ceevevsescesccacccsncss

Fuel Pellet Length (inches)...cecerioeeseececanssnnnnse

Fuel Pellet Weight per Rod (1b8)...cesesecscctnannnsns

Open Porosity

(Percent) . .cceeeeceeenccoossnsssssansanss

Grain Size (MiCrONS).viceirveetsasavsessosossscasssnsnes

Fuel Density (% theoretical).iiiesesesvcescsassanacas

O/U Ratio"I.‘.IIIIII...Il..I..‘.l.".lllll..‘l.‘l.'.

Smear Density...iiecivircrotseessoncscnsnascsasscsesnns

Spacer Pellet
Spacer Pellet
Plenum Spring
Plenum Spring
Plenum Length
Plenum Volume

Comments:

Material...ceeeieeeoeencesnasssasnsnsens
Length (inches)..eivceenecececacccencas
Material...ceeeereeeransoossssennananas
Weight per Assembly (1bS).eeceercacsnns
(Inches) iviiiiieiieneeocrecannanncnnsene

(cubic InchesS)...vivevereaccerccasneanas

4
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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....... ceeereaan ceesnsese 1971
Final Year of Manufacture........ooeeevvnesecsnsnnns
Total Number Fabricated to Date........civeveeennnnn
Assembly Width (inches)....ivieiertieiinrtiiaossarranns 5.247
Assembly Length (inches) ...ttt inncnnnnns ceae. 171.25
with Contrel Rod Inserted.....veveerenvesaonssas
including Holddown Device, etC.....vcvun. e e enn
Rod Pitch (inches)..... cheaea et eeer et et 0.738
Total Assembly Weight (1bsS).viieeririeereieneceencens 619.1
Weight of Heavy Metal (1bS)..scevervvernansosannnnan 405.14
Metric Tons Initial Heavy Metal (metric tons)....... 0.18377
Enrichment Range (% U235)..cccivevannsns tiseeressess 1.59-1.87
Average Design Burnup (MWA/MTIHM) ..cevvrvvecennnasas 23600
Maximum Design Burnup (MWd/MTIHM)...... seeseenne see. 27900
Linear Heat Rating (KW/foot)....ceevsveviosesassseas 5,98

Difficulty Indexes (0-not required, l-simple,..,6-impossible)
for CUutting.iiiveeeeseaeesccesasencsssonsnsanases 0
for Mechanical Disassembly in Alr.......cce0eees 1
for Underwater Cosclidation.......cicvevvieveess O
for Underwater Rod Replacement......cceeveooaess 1

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



2A-116

PHYSICAL DESCRIPTION REPORT

Exxon / ANF 7 X 7 GE BWR

PAGE: 2

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

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

T. TIE PLATE 1l 3.3100 - TOP
B. TIE PLATE 1l 4.2200 ‘BOTTOM
SPACER-INCORE 7 2.0400 IN CORE
COMP. SPRINGS 4S 0.2100 TOP
INERT ROD 1 3.7%940 IN CORE

Drawing Numbers Associated With Assembly:

XN-NF-SK=-302,011

Material
Name

St.Steel-ANF
St.Steal-ANF
Zircaloy-4
Inconel-718
Inconel X-750
Zircaloy-2

Inconel X-750

Material
Fraction
1.00000
1.00000
0.84000
0.16000
1.00000
0.99500

0.00100



2A-117

PHYSICAL DESCRIPTION REPORT PAGE: 3
~ Exxon / ANF 7 X 7 GE BWR
FUEL ROD DESCRIPTION TABLE
Type Of ROQ:.cetnscecacscsososscsssessescasscsecsssssss Fual Rod
Fuel Rod Positions per Assembly....cccvesvrecaccoccacs 49
Typical Number of Fueled Rods per Assembly........... 48
Rod Diameter (inchesS) .c.cvieeeecesasosccasessasanssees 0.570
Rod Length (inches)....iuieeereerscccscecsosonsoceceses 158.15
Active Length (incheS) .ceiiierrerinrvroncacsesaosacees 144
Weight per ROA (1lbS).cceerieresecaccsscasasnneasnnnsess 12,19-12.41
Clad Material....ceeeeeeeeceeeereessenansnssnnseneass Zircaloy-2
Clad Thickness (inChesS)....cececerrovesccssscancacass 0.036-0.046
Clad Final Conditioning....ceeeeveeeceenenrecscaconns
Fuel-Clad Gap (inches) . .iieciisrrreneennnsveencesceas 0.02
Fill Gas US@A..ceevressensssessssssssaassssscsscsssos HB
Initial Gas Pressure (PSig).ccieececercecanccenonsass 0

Nitrogen Content of Fill Gas (percent).....cceeceeees 0.5



Fuel
Fuel
Fuel
Fuel

Fuel

2A-118

PHYSICAL DESCRIPTION REPORT

Exxon / ANF 7 X 7 GE

BWR

PAGE: 4

FUEL ROD DESCRIPTION TABLE continued

Pellet Material.....cvevesvsaaans
Pellet Shape.....ieeeeraccassssss
Pellet Diameter (inches).........
Pellet Length (inches).....ceve.s

Pellet Weight per Rod (lbs)......

Open Porosity (percent)...... e ecee

Grain Size (microns)...... ceeesseaanan

Fuel

0/U Ratioc...... e et ss et raa st

Density (% theoretical)..........

Smear Density(%)..csviveas ceengecoanon

Spacer Pellet Material........ cereasas

Spacer Pellet Length (inches).........

Plenum Spring Material........veveve..

Plenum Spring Weight per Assembly (lbs

Plenum Length (inches)..eiivieervoenns

Plenum Volume (cubic inches)..........

Comments:
Max of 4 fueled burnable poison rods
rod.

.. Uranium Oxide

.+ PROP.

.. PROP.

.. 95%

.o 2.00-2.02
.. 92.7

.. Alum. Oxide

.. Inconel X-750

.. 0.130

1.461-1.624

GMS gadolinia/
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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€..ceeeeeeneens cheeteaaeen 1974

Final Year of ManufactuUre...ceeeerseeeeeseneen ceeeas

Total Number Fabricated to Date........ecveee.. cieas

Assembly Width (inches)..iieveecnenaennn Cees e ee.. 5.251

Assembly Length (inches)..ieicevivneeenn ceeerasesees 171.29
with Control Rod Inserted.....c.veeveees. e
including Holddown Device, etc...... et seeseenan

Rod Pitch (inches)......... ceeseana creere ceaaaaee 0.641

Total Assembly Weight (1bs)....¢.ievereennnnn ceea... 562.3

Weight of Heavy Metal (1lbS).iieeeereoeennnnaeoaanass 384.15

Metric Tons Initial Heavy Metal (metric tons) 0.17425

Enrichment Range (% U235)...cceneenns. e eeee e 1.35-3.76

Average Design Burnup (MWA/MTIHM)..¢.cveveeveneeses. 31500
Maximum Design Burnup (MWA/MTIHM) ....cviveereeasnsen 35000

Linear Heat Rating (KW/foOt)....eeeeeeenennan seseses 4.58

Difficulty Indexes (0O-not required, l-simple,..,6-impossible)

for Cutting..eveveeass ceserersenannne chea s e 0
for Mechanical Disassembly in Air........cccv0.. 1
for Underwater Cosolidation....... et sesaenaaaas 0
for Underwater Rod Replacement...... e et 1

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



2A-122

PHYSICAL DESCRIPTION REPORT

Exxon / ANF 8 X 8 JP-3 BWR

PAGE: 2

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

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

SPACER-INCORE 7 1.6600 IN CORE
COMP. SPRINGS 64 0.1600 TOP
T. TIE PLATE 1 1.5300 TOP
B. TIE PLATE 1 3.9400 BOTTOM
SP. CAPTURE ROD 1 0.8500 IN CORE

Drawing Numbers Associated With Assembly:

XN-NF-SK=302,001

Material
Nanme
Zircaloy-4
Inconel-718
Inconel X=-750
St.Steel-ANF
St.Steel-ANF

Zircaloy-2

Material
Fraction
0.87000
0.13000
1.00000
1.00000
1.00000

1.00000



2A-123

PHYSICAL DESCRIPTION REPORT

Exxon / ANF 8 X 8 JP-3 BWR

FUEL ROD DESCRIPTION TABLE

Type 0f ROA..iuieeiieaesecnsasesssnosccannsnns

Fuel Rod Positions per Assembly.....coceeeee

Typical Number of Fueled Rods per Assembly..

Rod Diameter (inchesS)....eeiececesscoenes

Rod Length (inches).... ...

Active length (inches).....

Weight per Rod (lbs)........

Clad Material...ceeeeeeeees
Clad Thickness (inches)....

Clad Final cConditioning....

Fuel-Clad Gap (inches)......

Fill Gas Used...vveveeeenans

Initial Gas Pressure (psig)

-

LR BRI Y

Nitrogen Content of Fill Gas (percent).

PAGE:

LI A A B AN ]

Fuel Rod
64

63

0.484
158.665
145.24
8.95
Zircaloy-2

0.36

.005
He

45



PHYSICAL DESCRIPTION REPORT

Fuel Pellet
Fuel Pellet
Fuel Pellet
Fuel Pellet

Fuel Pellet

Open Porosity (percent)....

2A-124

Exxon / ANF 8 X 8 JP-3 BWR

PAGE:

FUEL ROD DESCRIPTION TABLE continued

Material..ccseeseees

Shape.icsiveseescsanons

Diameter (inches)...

Length (inches).....

Weight per Rod (1lbs)

Grain Size (microns)...... e

Fuel Density (% theoretical)..

0/U Ratio..

Smear Density($)eseceeceaasaas

Spacer Pellet Material........

Spacer Pellet Length (inches).

Plenum Spring Material........

Plenum Spring Weight per Assembly (lbs)....

Plenum Length (inches).........

Plenum Volume (cubic inches)....

Comments:

Uranium Oxide

0.4195
.320

7.0

PROP.
PROP.
94.5
2.00-2.02
92.7

N/A

Inconel X-750
0.100
10.020

1.090

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........... et s e
Final Year of Manufacture....cceeeveeronssusasacansas

Total Number Fabricated to Date......eeiceetcceaccee

Assembly Width (inches) ....cetveeteesrtoneeanceacssas 5.251

Assembly Length (inches) .. ittt ernneneencceaneanns 176.05
with Control Rod Inserted.....coevecrcrencenacass
including Holddown Device, etC...iiiiiiiiriaanns

Rod Pitch (inches) iiiiiiintrieeetiaeeansnoeorvanas eees 0.641

Total Assembly Weight (1bS) ...ttt inererecarnnnnas 587.8

Weight of Heavy Metal (lbS)...vveeeerncesesssenaaass 389,75

Metric Tons Initial Heavy Metal (metric tons)....... 0.17679
Enrichment Range (% U235)...ceeenereanns. ceecenaene. 1.50-4.25
Average Design Burnup (MWA/MTIHM).....csveeeeaes «e». 31500
Maximum Design Burnup (MWA/MTIHM) ..cvveeeonnancens .. 35000
Linear Heat Rating (KW/foot)...... ceeaeeas sesaseaaas 5.61

Difficulty Indexes (0O-not required, l-simple,..,6-impossible)

for Cutting....eeeeinnneans cees et e s st et aaanas 0
for Mechanical Dlsassembly in Adr.......... ceees 1
for Underwater Cosolidation......c.ceveveennennn. 0
for Underwater Rod Replacement......ieoecveoesees 1

Comments:



2A-128

PHYSICAL DESCRIPTION REPORT

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

PAGE: 2

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Part Name Parts/ Weight (kg)/
Assembly Assembly

COMP. SPRINGS 64 0.1600
T. TIE PLATE 1l 1.5300
SPACER-INCORE 7 1.6600
B. TIE PLATE 1l 3.9400
INERT ROD 1 0.8700
SP. CAPTURE ROD 1 0.8700

Zone

TOP

TOP

IN CORE

BOTTOM

IN CORE

IN CORE

Drawing Numbers Associated With Assembly:

XN-NF-SK-302,002

Material
Name

Inconel X-750
St.Steel-ANF
Zircaloy-4
Inconel-718
St.Steel-ANF
Zircaloy=-2

Zircaloy=-2

Material
Fraction
1.00000
1.00000
0.87000
0.13000
1.00000
1.00000

1.00000



PHYSICAL DESCRIPTION REPORT

2A-129

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

FUEL ROD DESCRIPTION TABLE

Type Of ROA. ..o cnocsnasnosssnssssaansesses

Fuel Rod Positions per Assembly...c.coceceaaess

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)

PAGE:

Fuel Rod
64

62

0.484
163.424
150.000
9.15
Zircaloy-2

0.036

He

30.0



2A-130

PHYSICAL DESCRIPTION REPORT

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

PAGE: 4

FUEL ROD DESCRIPTION TABLE continued

Fuel Pellet Material....... teeestssesasasssasssesassss Uranium Oxide
Fuel Pellet ShapPe@.:icceeeceesasascossasasosacscnsasooss

Fuel Pellet Diameter (inches)....iivieevrcrccocosoans

Fuel Pellet Length (inches) ... .c.iitiiiirtennetanseanns

Fuel Pellet Weight per Rod (lbs)...... Geeaaceaaaeees

Open Porosity (Percent) ......ceeeeeeosscsseesassocnnoss PROP.

Grain Size (microns)...... ceeseteccaaasssrasssaeseesas PROP

Fuel Density (% theoretical)......... cercecttaae s 94.5

O0/U RAtiO.uuuseteeenenennnoansseansonannnsas e 2.00-2.02
Smear Density (%) ceeeeeierseerosnocnssrscansonas .. 92.7

Spacer Pellet Material.........e.. teeasassersessesaes N/A

Spacer Pellet Length (inches)....... teestecaaseanoans

Plenum.Spring Material......... Crieetres et aanaanns Inconel X-750

Plenum Spring Weight per Assembly (lbs)......

Plenum Length (inches)......ieieeiivererenssn

Plenum Volume (cubic inches)...... te e cs et

Comments:
Max of 8 fueled burnable poison rods; typ.
rod.

.+. 0.100

.. 10.024

GMS gadolinia/
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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 ManufactuUre.cceseesocecocsacoscssanns 1981
Final Year of ManUfactUr@..ceeeeereocaosncecccsnsess

Total Number Fabricated to Date.....ceceieececacncnons

Assembly Width (inches)....cieeertveviraceonas ceasses 5.251
Assembly Length (inches)........... ceeesaseasaaaean . 171.29
with Control Rod Inserted......ceco0vven. sesasaa .

including Holddown Device, etC..... it ennenn

Rod Pitch (Inches) .. v iiererronacenrssnnnsanannnns ... 0.572

Total Assembly Weight (1bS)..icieceecveccssocassaaasa 556.9
Weight of Heavy Metal (1bS)....civeesaessssresssenses 369.74
Metric Tons Initial Heavy Metal (metric tons)....... 0.16771

Enrichment Range (% U235) iuevtcerrennocnsennsssnnaans 1.50-4.34

Average Design Burnup (MWA/MTIHM) ..:ccseeseseesssess 36000
Maximum Design Burnup (MWA/MTIHM) ....eoveeevaocnsone 40000
Linear Heat Rating (KW/foot).....eeecvenenn. creaaaas 3.65

Difficulty Indexes (0O-not required, 1l-simple,..,6-impossible)
for CUtting.ieeieeseesevaneraosassassosancanases O

for Mechanical Disassembly in Air............... 1
for Underwater Cosolidation................. eees O
for Underwater Rod Replacement..........cc0... ee 1

Comments:
This assembly is manufactured as a reload only.



2A-134

PHYSICAL DESCRIPTION REPORT

Exxon / ANF 9 X 9 JP-3 BWR

PAGE: 2

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Part Name Parts/ Weight (kg)/
Assembly Assembly
COMP., SPRINGS 81 0.3300
SPACER-INCORE 7 1.5300
T. TIE PLATE 1 1.6700
B. TIE PLATE 1 4.5300
INERT ROD 1 0.6100
SP. CAPTURE ROD 1 0.6200

Zone

TOP

IN CORE

TOP
BOTTOM
IN CORE

IN CORE

Drawing Numbers Associated With Assembly:

XN-NF-SK-301,992

Material
Name

Inconel X-750
Zircaloy-4
Inconel-718
St.Steel-ANF
St.Steel-ANF
Zircaloy-2

Zircaloy-2

Material
Fraction
1.00000
0.84000
0.16000
1.00000
1.00000
1.00000

1.00000



2A-135

PHYSICAL DESCRIPTION REPORT PAGE: 3

Exxon / ANF 9 X 9 JP-3 BWR

FUEL ROD DESCRIPTION TABLE
TYPe Of ROA..eiciiencassnosnvovsnsrsassansssosansssss. Fuel Rod
Fuel Rod Positions per Assembly.....cccieeseesasresnesre 81
Typical Number of Fueled Rods per Assembly.......»... 79
Rod Diameter (inches).....ceeveerrsccccccaanss seessss 0.424
Rod Length (inchesS)....ceseessesncscssscssarssssssass 159.07
Active Length (inches)...ieeeeeesecanssesenecacas eee. 145.24
Weight per Rod (1bS) ..iiieiiireerinenesnosacceanasesnns 6.79
Clad Material..ioveeeoseesensonsnensnennnonneans teees Zircaloy-2
Clad Thickness (inches)...sceieereesrasenseccasenaans 0.030
Clad Final Conditioning....eeeeieeervecercecnnnnerens
Fuel-Clad Gap (inches).ceiveervrerennoas Cesicaeeas .. 00375
Fill Gas Use@d..iccceiiieersencsrsencssssssccsssssssnsses HE
Initial Gas Pressure (Psig)..ecersvecrrencencen ereeees 60.0

Nitrogen Content of Fill Gas (percent)......ccccvuven 2.0



2A-136

PHYSICAL DESCRIPTION REPORT

PAGE:

Exxon / ANF 9 X 9 JP-3 BWR

FUEL ROD DESCRIPTION TABLE continued

Fuel Pellet Material....vcssesaesnvacns

Fuel Pellet Shape....ciceeevacecrnnns

Fuel Pellet Diameter (incheS)........

Fuel Pellet Length (inches)............

Fuel Pellet Weight per Rod (1lbs).

Open Porosity (percent)......ceeceuee
Grain Size (MICroNS) ..ivevereceaoonaas
Fuel Density (% theoretical).........
O0/U Ratio.iiiieesnn ceesaaa cavene caeaen

Smear Density (%) eceeresecarennassnnss

Spacer Pellet Material.......eceeseuns

Spacer Pellet Length (inches).........

Plenum Spring Material........... Cena

s e ¢ s 0 s s

Plenum Spring Weight per Assembly (lbs)..........

Plenum Length (inches)..... ceeseean ce e

Plenum Volume (cubic inches).........

Comments:

Max of 8 fueled burnable poison rods; typ.

rod.

Uranium Oxide

0.3565
0.410

5.7

PROP.
PROP.
94.5
2.00=-2.02
92.7

N/A

Inconel X-750
0.047
$.580

0.785

77.08 GMS gadoclinia/
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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........ Cheseeanean Ceeeee

Final Year of Manufacture......... ceesaeesaaen ceeeae

Total Number Fabricated to Date.....c.civeeanns e e

Assembly Width (inches)................ ceeraaeeens .. 5.251

Assembly Length (inches).....c. v tseseseses 176.058
with Control Rod Inserted........... et as e .
including Holddown Device, etc.......ciuee. e e

Rod Pitch (inCheS) cviiieiineeieeconacsoconsensaneas .. 0.572

Total Assembly Weight (1bs)......... cr s e s s e e 575.3

Weight of Heavy Metal (1bS)...eceveneeeercnsanannanas 381.35

Metric Tons Initial Heavy Metal (metric tons)....... 0.17298

Enrichment Range (% U235)....... Ce e es s essseaasaan s 1.45-4.68

Average Design Burnup (MWA/MTIHM).....c.oiveevennen .. 36000
Maximum Design Burnup (MWQ/MTIHM)........cc0ceveaee. 40000

Linear Heat Rating (KW/foot)....... e ceereea et 4.36

Difficulty Indexes (0O-not required, l-simple,..,6-impossible)

for Cutting. ... eennonennonns ceceeasnan .. 0
for Mechanical Disassembly in Air........... cees 1
for Underwater Cosolidation......... e eseaanas 0
for Underwater Rod Replacement.............. ceee 1

Comments:



2A-140

PHYSICAL DESCRIPTION REPORT

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

PAGE: 2

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Part Name Parts/ Weight(kqg)/
Assembly  Assembly
COMP. SPRINGS 81 0.3400
T. TIE PLATE 1 1.6100
B. TIE PLATE 1 4.5300
SPACER-INCORE 7 1.5400
INERT ROD 1 0.6500
SP. CAPTURE ROD 1 0.6500

Zone

TOP
TOP
BOTTOM

IN CORE

IN CORE

IN CORE

Drawing Numbers Associated With Assembly:

XN-NF-SK-302, 000

Material
Name

Inconel X-750
St.Steel-ANF
St.Steel=-ANF
Zircaloy-4
Inconel-718
Zircaloy-2

Zircaloy-2

Material
Fraction
1.00000
1.00000
l1.00000
0.84000
0.16000
1.00000

1.00000



2A-141

PHYSICAL DESCRIPTION REPORT
Exxon / ANF 9 X 9 JP-4,5 BWR
FUEL ROD DESCRIPTION TAELE

Type Of ROA. . iiceeeesvsosesasnssossccaanssansans

Fuel Rod Positions per Assembly....ccccceeans

Typical Number of Fueled Rods per Assembly..

Rod Diameter (incheS)...ueeveeeeessosccecsnsas

Rod Length (inches)...eisveereanrsoccnroceasns

Active Length (inches)...vcecveeenenscnonncnns

Weight per Rod (1bS).ieecrirerraenoccnnannsens

Clad Material...cceeeeoees et receserssaenans
Clad Thickness (inches) ....ccisssecsconaanes
Clad Final Conditioning....eveveeeeoeaanones

Fuel-Clad Gap (iNChesS).vi it eervesasoceanns

Fill Gas Used...... t et s eses e s ee s et e e aes s

Initial Gas Pressure (PSig).ceieeececsesaneas

Nitrogen Content of Fill Gas (percent)......

PAGE:

Fuel Rod
81

79

Zircaloy-2

0.03

He

60.0



Fuel
Fuel
Fuel
Fuel
Fuel

Open

Grain Size (microns).....eeeiee..

Fuel

2A-142

PHYSICAL DESCRIPTION REPORT

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

FUEL ROD DESCRIPTION TABLE continued

Pellet Material......... .
Pellet Shape......c... cee
Pellet Diameter (inches)..

Pellet Length (inches)....

PAGE: 4

«+. Uranium Oxide

Pellet Weight per Rod (lbs).....c.... ceeeanns

Porosity (percent)........

Density (% theoretical)...

O/U Ratio....ceeennen et ece e

Smear Density($).ieeeeesnenais

Spacer Pellet Material.........

Spacer Pellet Length (inches)..

Plenum Spring Material..........

Plenunm Spring

Plenum Length (inches)....... .

Plenum Volume (cubic inches)...

Comments:
Max of 7 fueled burnable poison rods; typ. 95.04
rod.

Weight per Assembly (lbs)..... cenes

... PROP.

PROP.

... 2.00-2.02

.. 92.7

.. N/A

.. Inconel X-750

++. 0.047

9.578

... 0.785

GMS gadolinia/



* A8 p(sl l..l; {3070, :‘) 0‘46.59.! £ ! {468,32) -
FABRICATOR REACTOR CODE _B
‘—>
) Ay _J ’ .
— i = L {4 =< f
/ uDXX ___— O ' ; 7
i | L - —_
@ oyl . L

‘T\r‘, T

J8. 43 RrF

e et A,

|

]
—
( PR VY NS J F \
1 q rrl-rrrr:l _{ . . ;l‘ " R\\i\"
: rr":]_‘ g j ‘ u I J l I ;
é m 4. J‘-_’u.‘:J 71 ‘ .:' ﬁ, 'I j ; TI*:L__/——-&-
ey A ' " z “ i T e /
i ] : g 1 f — i / 7
k —E v'm':v—l;‘;] / ‘F / / ) [ ;L: - =
’V‘J\-("-‘Mf\' q — VC — '. W - R
AR e 4 [ — j] ,li —r - ~—— _Jl L J‘. "—'
ey N YCTHIA T Cre, 1 1 { ________/" RN
e 1 L o 2 O T 1)y >
: [ ‘B [ I
o | |
REF. | 9.578 PLErUM REF ]50.00 ACTIVE FUEL ZONE REF. 485 PEF 2.09
33,0 ~ {243,3) (2810,67 ! (123.2) (53,1
161.618_REF *
(4105,10)
169,793 REF.
.(432.64)
173.968REF
(4418,79)
SPACER CAPTURE ROD
(REF) \
OCO
N
OO
SINYe}
CCO
251 REF. SQ. aYare
135.38} NPANF ¥
OSSO
O O‘ NAF ROD ASSEMBLY '
e
. = EXON NUCLEAR  COMPANY,INC.

‘B-B'

SECTION -

QoM AN W AGmmar TR g 0

9x9

FUEL BUNDLE ASSENMBLY

Semm mmc

WN-NF- SK-302,000

!

U




2A-145

PHYSICAL DESCRIPTION REPORT PAGE: 1
Exxon / ANF 9 X 9 BRP BWR
OVERALL ASSEMBLY CHARACTERISTICS
Initial Year of Manufacture....ceceeeees cecaereeasae
Final Year of ManufacCtUre. . ccceeeceorsossnssoacossoocccaa

Total Number Fabricated to Date@.....cveevivecicconnas

Assembly Width (inches).... .ottt ennenaesans ees. 6.5

Assembly lLength (inches)....iieieireriiieisnannnnnnes 82
with Control Rod Inserted............. ceet e
including Holddown Device, etc.............. ceae

Rod Pitch (inches) . iviiiiriieevorisnsenssnscsnsenannns 0.707

Total Assembly Welght (1bsS)..ieeecirveessneenaas e

Weight of Heavy Metal (1bs)...iceecesnnas creent e

Metric Tons Initial Heavy Metal (metric tons).......

Enrichment Range (% U235) civeveteeraososstaossossnness

Average Design Burnup (MWA/MTIHM) .....veivevanns cene
Maximum Design Burnup (MWA/MTIHM) ...ivovneccessannss
Linear Heat Rating (KW/foot)..eeeeveoecsnssns cecaaea

Difficulty Indexes (0-not required, l-simple,..,6-impossible)

for Cutting....... cs s e et s as et e ne st e e

for Mechanical Dlsassembly in Adr....oiiiiien e

for Underwater Cosolidation.....eivevseseceneans

for Underwater Rod Replacement.......ccoeeu. ceas
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
Assenmbly Assembly Name

Drawing Numbers Associated With Assembly:

Material
Fraction



2A-147

PHYSICAL DESCRIPTION REPORT PAGE: 3
Exxon / ANF 9 X 9 BRP BWR
FUEL ROD DESCRIPTION TABLE
TYPe Of ROA. . ceeeoesoenesensnsosososscnssscssnssasnss «+++. Fuel Rod
Fuel Rod Positions per Assembly.....svoceesessesssesss 81
Typical Number of Fueled Rods per Assembly...........
Rod Diameter (Inches).....cieesesescsccsssscsssannsss 0.5625
Rod Length (inChes) ... ceseieeccracnssonscsaesennasnss
Active Length (Iinches)..ccieeecvecssssesccacasssansnes 68
Weight per ROd (1bS) .. eeieroeennsnsscncsosnesansnas
Clad Material....iveeeeeiereveconsnacsasssaseasassnsse Zircaloy-2
Clad Thickness (inches)...veeseeesacersoseocan ceee e
Clad Final Conditioning....ciceeeeeenracssoaconoasonse
Fuel-=Clad Gap (iNCheS) .. cvuurrsrasrsccnaanssacasennos
Fill Gas Use@d..cusereteroscsessaecsasnsscanasosnosossonnaa
Initial Gas Pressure (PSig)..ccceeececcccacesconaanas

Nitrogen Content of Fill Gas (percent)......cceeeeses



2A-148

PHYSICAL DESCRIPTION REPORT PAGE: 4
Exxon / ANF 9 X 9 BRP BWR
FUEL ROD DESCRIPTION TABLE continued
Fuel Pellet Material......cceececstencccoraconnansans
Fuel Pellet Shape..cceesscecssocacsarsenccsssssossasosnss
Fuel Pellet Diameter (inches)......cceeeeesecesaocans
Fuel Pellet Length (inches)..cciiveieeisaeneresnosnans
Fuel Pellet Weight per Rod (1bS).eeieecacsncscaaancan
Open Porosity (percent) ...c.c.cciieeerecerseccccnncanns
Grain Size (MICrONS) .viciiernanerseneeseansnanenssnes
Fuel Density (% theoretical)..i.iieeeecererterscannaenas
O/U RAt10. .t iteeieeaneosaasoasssosnssoessssasassanasssas
Smear Density...eeeececersssonescosssssnsessvessoancas
Spacer Pellet Material....ciceveeenececrsccaesansnanas
Spacer Pellet Length (inches)....civeieracecanonnsans
Plenum Spring Material.....cccveesecacsrseocaacsccnans
Plenum Spring Weight per Assembly (1lbsS)....ccccveeacs
Plenum Length (inches)....iiveievvceensisecnscsonnans
Plenum Volume (cubic inches)....cceeeeveseoceosaccsas

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. ... oo ceeseecesanannnens
Final Year of ManufaCtUre. v caeeorccoscssasessacsse .

Total Number Fabricated to Date.....ceiviereecennnnn

Assembly Width (inches)....vveivnineroesresnnarsanes 5.614

Assembly Length (inches).....sieierevreerancseeansas 102.45

with Control Rod Inserted..c.ceeeecsncensss e
including Holddown Device, etC..viiveeeneeerenns
Rod PitCh (INCheS) iviveneerressornccccssensansnnnsons 0.557
Total Assembly Weight (1bS).v.ieeivennvernnans creenn 376.6
Weight of Heavy Metal (1bS).....evvvuuns e e seceer e 238.63
Metric Tons Initial Heavy Metal (metric tons)....... 0.10824

Enrichment Range (% U235)..csiessasessaressecsasnses 3.12=4.05

Average Design Burnup (MWA/MTIHM) ... et eensncannn 15000
Maximum Design Burnup (MWA/MTIHM)....ce.0ceeseasesas 16000

Linear Heat Rating (KW/foot)...eieereennannnnsn eeees 4.30

Difficulty Indexes (0-not required, l-simple,..,6-impossible)

for Cutting....vevennvnaeensee Cee s .. 0

for Mechanical Disassembly in Air............... 1

for Underwater Cosoclidation.......eeceueuvoenn .. 0

for Underwater Rod Replacement.......... et 1
Conmments:

This assembly manufactured as a reload for the Allis Chalmers
reactor LacCrosse.



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 Material
Assembly Assembly Name 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 ROQ. :ieeeeesoanorossanssesosaosaransascosssaassas

Fuel Rod Positions per Assembly.........

Typical Number of Fueled Rods per AssemblY.....ceoeee

Rod Diameter (inches)...
Rod Length (inches).....
Active Length (inches)..
Weight per Rod (lbs)....

Clad Material....cceo0as

Clad Thickness (inches)..

Clad Final Conditioning.

Fuel-Clad Gap (inches)..

Fill Gas Used..cveerecvunnans

Initial Gas Pressure (psig)..

Nitrogen Content of Fill Gas (percent)

Fuel Rod

100

96

0.394

89.98

83.00

3.53

St.Steel 348H

0.022



PHYSICAL

2A-154

DESCRIPTION REPORT

Exxon / ANF 10 X 10 AC BWR

PAGE:

FUEL ROD DESCRIPTION TABLE continued

Fuel Pellet Material....icieeeeeecesceannns

Fuel Pellet ShapPe...cceeeertesaereaeaaaaaaaaas

Fuel Pellet Diameter (inches).....c.icoveuns

Fuel Pellet Length (inches)....ccveveucess

Fuel Pellet Weight per Rod (lbsS)....eoeves.

Open Porosity

Grain Size (Microns).....soveeveecceccanes e

(percent) cceerevecnncannennos

Fuel Density (% theoretical)......ceevceens

LR R R S B A )

O/U RAL1O. . et eoteaaoesansssasassasensassaonssossaoccsssa

Smear DensSity (%) .eeiieenreesanssesonsannnnns

Spacer Pellet
Spacer Pellet
Plenum Spring
Plenum Spring
Plenum Length
Plenum Volume

Comments:

Material......ioeiviencnennnn
Length (inches)....vivvveenns
Material.....ieieeenvnocnanes
Weight per Assembly (lbs)....
(INChesS) c vt iiteeanrsesnaasanns

(cubic inches)...cvevvevannns

s e e e 00 000

e 00 e s o

4

Uranium Oxide

PROP.
PROP.

94%
2.00-2.02
92.2

Alum. Oxide

Inconel X-750
0.015
3.890

0.322
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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......c.ceeoseee.e cteseesens

Final Year of ManufacCcture....cceeeecscacaooonass e e

Total Number Fabricated to Date.......ceeecenn ceeaan

Assembly Width (inches)...iuiciiiereeenneennnnnn ceess 6.515

Assembly Length (inches)......cccvuenn. cedaaea vesse. 83.970
with Control Rod Inserted......cceveaa. cesesaenn
including Holddown Device, etc............ ceeenn

Rod Pitch (inches).....ivviivennaans Ceeceaaseas e 0.577

Total Assembly Weight (1bS)...iveeireierenacrnnncas . 457.3

Weight of Heavy Metal (lbS)..scieenacsvaccssncanseas 290.24
Metric Tons Initial Heavy Metal (metric tons)....... 0.13165

Enrichment Range (% U235)...ccceetveoccassnssaseasas 1.80-4.18

Average Design Burnup (MWG/MTIHM).....eveeseuesaaaes 23900
Maximum Design Burnup (MWA/MTIHM) ....e.overenacensan 36300

Linear Heat Rating (KW/foot) ..ivvvraeertnencennanaann 4.19

Difficulty Indexes (0-not required, l-simple,..,6-impossible)

for CUttiNg. i veeeenrveaaronncsassosaanassnnsas .. 0

for Mechanical Disassembly in Air............... 1

for Underwater Cosolidation.........e..... ceeens o]

for Underwater Rod Replacement....... ceeasans ees 1
Comments:

This assembly is manufactured as a relocad for General Electric's
Big Rock reactor.



2A-158

PHYSICAL DESCRIPTION REPORT

Exxon / ANF 11 X 11 GE BWR

PAGE: 2

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Part Name Parts/ Weight(kg)/
Assembly Assembly

COMP. SPRINGS 121 0.5800
T. TIE PLATE 1 2.5500
B. TIE PLATE 1 1.9400
SPACER-INCORE 3 1.4100
INERT ROD 3 3.6510
SP. CAPTURE ROD 1 0.4000

Zone

TOP

TOP

BOTTOM

IN CORE

IN CORE

IN CORE

Drawing Numbers Associated With Assembly:

XN-NF-SK-302,013

Material
Name

Inconel X-750
St.Steel-ANF
St.Steel-ANF
Zircaloy-4
Inconel-718
Zircaloy-2
Inconel X-750

Zircaloy-2

Material
Fraction
l1.00000
1.00000
1.00000
0.77000
0.23000
0.99400
0.00600

1.00000



2A-159

PHYSICAL DESCRIPTION REPORT PAGE: 3

Exxon / ANF 11 X 11 GE BWR

FUEL ROD DESCRIPTION TABLE
TYPE Of ROA. .. viioieoeeeossesssscansssnnassesssasnssss Fuel Rod
Fuel Rod Positions per Assembly...cciseisiroeansaasess 121
Typical Number of Fueled Rods per Assembly........... 117
Rod Diameter (inCheS) ...veieecerosocrnnensanaes eeeeee. 0.449
Rod Length (inches) ..vivescnnsnnecsossnossrssascsesass 78,601
Active Length (inches) .s.iivertvrceeessnorsccosasasss 70.00
Weight per ROA (1bS) . iivceererserssossessasanscensensss 3.70
Clad Material....veeieeenenerenscanansncnnsaas eesesss Zircaloy-2
Clad Thickness (inches)....ciesesteeerssssscncecesessoss 0.034
Clad Final Conditioning....c.ceeeesecsssoncassonnsons
Fuel=Clad Gap (incChesS).vescesneecsenssceasscnasannanns
Fill Gas US€Q..c.cvirvrssonoosossssonssnnsansan I - ()
Initial Gas Pressure (PsSig)....cveseceseacsnsceseseas 30.0

Nitrogen Content of Fill Gas (percent)...... cetesasaa 2.0



PHYSICAL DESCRIPTION REPORT

2A-160

PAGE:

Exxon / ANF 11 X 11 GE BWR

FUEL ROD DESCRIPTION TABLE continued

Fuel Pellet Material....eveaees

Fuel Pellet Shape...cvceeececnens

Fuel Pellet Diameter (inches)....

Fuel Pellet Length (inches)......

Fuel Pellet Weight per Rod (1lbs).

Open Porosity (percent)

Grain Size (microns)......ece.ees

Fuel Density (% theoretical)...

0/U Ratio......

Smear Density (%) cceveieenensans

Spacer
Spacer
Plenum
Plenum
Plenum

Plenum

Pellet
Pellet
Spring
Spring
Length

vVolume

Comments:
Max of 4 fueled burnable poison rods;

rod.

Material....... N

Length (inches)..

Material....ieieeeeavanes

Weight per Assembly (1lbs)

(inchesS) .veaeeenn

(cubic incheS).iveervveven

Uranium Oxide

PROP.
PROP.

94%
2.00-2.02
92.2

N/A

Inconel X-750
0.014
4.301

0.440

typ. 19.35 GMS gadolinia/



i g v

1Y firem DESCREPTIN | REMARKS
1 |
2062 REF 2 £0 SPACES a 18.896 = 37. 792 REF 16879 REF
52.37) {479,961 1955,92) (428,73)

-l

(
IR REEE N § S

<

MO o'
Lie— SILELisu— -
-

!Jf
T
’. —1

I ! S U_I l J 47 {7 [
__}I ' 0| T

O

o [‘. ’\‘Nr \‘ —
o r-— <
S =2,

|
S ) )
V’*r\-,xv_‘\ﬂ

l
4

[ et B

4
- —

{77
el [
/
|
I

<

2

’,
1l

E
Ll ],

DL
"/
2

- T —JL

]

|

[
i
I

‘E‘?
=)
J

a1 A Ey T

4.301 PLENUM REF__| 7000 ACTIVE FUEL LENSTH REF
M ios.za) : (1778,0) 1

77030 REF 1.250 REF
11456,56) ' (31,75}

83.970 REF,
{2132 .84}

SCR ROD

e

|

)
O

Q)
@)
@

INERT ROD

/.

€.51S REF {TYP)
(163 ,48)

JOSOI00

NAF RODS — LT~ E‘q’(CN NUTLEAR COMPANY,INC.

SO A wibas)TOR VIR -

QIOIQCIOIQIOGIO

@S

Sle/e/e/ee'ee0es

/ e e

..... = FUEL ASSENBLY

'@
10/7]0,0]0,©,8/0,07]

0/0/000©,0/,0®,

a8
1

TIE RODS -\
l

QOIAS

TR )

rr arvaovD m[ REvesONS ) NONE Xr\?‘NF‘ SK-302,013 | l i

QD
oY)

ol

[ e S




2A-163

PHYSICAL DESCRIPTION REPORT PAGE: 1

Exxon / ANF 14 X 14 WE PWR
OVERALL ASSEMBLY CHARACTERISTICS

Initial Year 0f ManuUfactuUre. ... eeeineeenrenensnnenns

Final Year of Manufacture....... Gttt e e s et e

Total Number Fabricated to Date........ cece e e

Assembly Width (inches).......... Ceeeeranseraceaanes 7.763

Assembly Length (inches)...viiiiinineeeennnnnnnn eese. 160.13
with Control Rod Inserted......ccceveee. PR
including Holddown Device, etC...vv:'vieeeeonnns . 161.33

Rod Pitch (inches) . vuiitiininireiiieeineennnnnns seceess 0.556

Total Assembly Welght (1bS) ... ceeuieneeennnnanns ceee. 1271.2

Weight of Heavy Metal (1bS)....vveevevreeraneeneness 835,54

Metric Tons Initial Heavy Metal (metric tons)..... .. 0.37900
Enrichment Range (% U23S)........ s s eaaae e ee et 3.45
Average Design Burnup (MWd/MTIHM)....... ctssacsacses 34500
Maximum Design Burnup (MWA/MTIHM) ...veeveeennen see.. 43900
Linear Heat Rating (KW/foot).....veuwvueennn et ve. 6.44

Difficulty Indexes (0-not required, l-simple,..,6-impossible)

for Cutting....cvvveeenn teeessreea e cessesenes O

for Mechanical Disassembly in Air.......c.cccee.. 1

for Underwater Cosoclidation.......eveeee. ceee e o]

for Underwater Rod Replacement......... B |
Comments:

This assembly manufactured as a reload for Westingho..-- 14 X 14
assemblies,



PHYSICAL DESCRIPTION REPORT

2A-164

Exxon / ANF 14 X 14 WE PWR

PAGE: 2

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Parts/
Assembly

Part Name
GUIDE TUBES 16
INSTRUMENT TUBE 1
TOP NOZZLE 1
HOLDDOWN SPRING 4
SPACER-PLENUM 1
SPACER-VANED 6
SPACER-NONVANED 2
BOTTOM NOZZLE 1
GUIDE TUBE HDWR 1

6.5700

0.5300

8.5700

0.6900

0.7400

4.4600

1.4800

4.7600

0.5600

Weight (kg)/ Zone
Assembly

IN CORE
IN CORE
TOP
TOP

GAS PLENUM

IN CORE

IN CORE

BOTTOM

TOP

Drawing Numbers Associated With Assembly:

XN-NF-SK-302,004

Material
Name

Zircaloy-4
Zircaloy-4
St.Steel-ANF
Inconel-718
Zircaloy-4
Inconel-718
Zircaloy-4
Inconel-718
Zircaloy=-4
Inconel-718
St.Steel-ANF
Inconel-718

Zircaloy=-4

Material
Fraction
1.00000
1.00000
1.00000
1.00000
0.93000
0.07000
0.93000
0.07000
0.93000
0.07000
1.00000
0.14000

0.86000



2A-165

PHYSICAL DESCRIPTION REPORT

Exxon / ANF 14 X 14 WE PWR

FUEL ROD DESCRIPTION TABLE

Type of Rod..eveeoans

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..eeeeeenses

Initial Gas Pressure (psig)

s s e s es s o s ean
s e e e s s s 0 s 00
s e et e v e

¢« e “ e s 00
..... I A
DR S R ) ¢ oe
I R R A I I Y
L R .
s e s ac s st e a0
D R R .

Nitrogen Content of Fill Gas (percent)

PAGE: 3

- e LY
. s o0 0
. e e e o0

Fuel Rod
196

179

0.424
l149.10
l142.00
6.72
Zircaloy-4

0.03

He

290



Fuel
Fuel
Fuel
Fuel
Fuel

Open

Grain Size (microns)........

2A-166

PHYSICAL DESCRIPTION REPORT

PAGE:

Exxon / ANF 14 X 14 WE PWR

FUEL ROD DESCRIPTION TABLE continued

Pellet Material....eeeeeen.

Pellet Shape€..seciveses

Pellet Diameter (inches)...

Pellet Length (inches).

Pellet Weight per Rod (1lbs)

Porosity (percent) ....cviiiieriecnctnnnscenns e

Fuel Density (% theoretical)....

o0/U Ratio..... Peeereecaenas

Smear Density(%)..

Spacer Pellet Material..........

Spacer Pellet Length (inches)...

Plenum Spring Material......

Plenum Spring Weight per Assembly (lbs)

Plenum Length (inches)....coevseevanes

Plenum Volume (cubic inches)...

Comments:

Uranium Oxide

0.3505

PROP.
PROP.

94
2.00-2.02
92.2

Alum. Oxide

Inconel X-750
0.043
5.900

0.469
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2A-169

PHYSICAL DESCRIPTION REPORT PAGE: 1
Exxon / ANF 14 X 14 CE PWR
OVERALL ASSEMBLY CHARACTERISTICS
Initial Year of ManufactuUre....ccceeeeeeeeceens creees
Final Year of ManufactuUre....cceevesvosenns ceeseenen

Total Number Fabricated to Date.....citeeeseecsosoes

Assembly Width (inches)...ceieeceertavssesansansssasas 8,110

Assembly Length (inches) ..ceeeeireneeracssnacnsosnaa . 157.24
with Control Rod Inserted....ceoecevecasncsancaes
including Holddown Device, etC.ii.ieerinarrneans -

Rod Pitch (inches)...ieveeicecansen teesececerenaa ... 0.580

Total Assembly Weight (lbs)....cvveeeeescnss seeseass 1292.2

Weight of Heavy Metal (1lbS)..ccseisensvsanssasesasss 839.93
Metric Tons Initial Heavy Metal (metric tons)....... 0.38099

Enrichment Range (% U235) ...cveeeeeressosaassnnsasss 2.70=-3.67

Average Design Burnup (MWA/MTIHM) ....ccceveeceeasaa. 40000
Maximum Design Burnup (MWA/MTIHM)...:ceceeecseesas.. 44500

Linear Heat Rating (KW/fOOt)...uiieieeecenonsananeaas 6.21

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

Comments:
This assembly manufactured as a relocad for CE PWR reactors.
Max of 4 nonfueled burnable poison rods; Typ. 652.0 GMS B4C/rod



2A~170

PHYSICAL DESCRIPTION REPORT

Exxon / ANF 14 X 14 CE PWR

PAGE: 2

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

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

GUIDE TUBES 5 9.8200 IN CORE
BOTTOM NOZZLE 1 6.0800 BOTTOM
TOP NOZZLE 1 7.3100 TOP
SPACER-INCORE 8 4.9400 IN CORE
HOLDDOWN SPRING 5 1.4100 TOP
GUIDE TUBE HDWR 1 3.1200 TOP
SPACER-PLENUM 1 0.6200 GAS PLENUM

Drawing Numbers Associated With Assembly:

XN-NF-SK-302,006

Material
Name

Zircaloy-4
St.Steel-ANF
St.Steel-ANF
Inconel-718
Zircaloy-4
Inconel X-750
Zircaloy-4
Inconel X-750
Zircaloy-4

Inconel-718

Material
Fraction
1.00000
1.00000
1.00000
0.11500
0.88500
1.00000
0.09300
0.90700
0.89000

0.11000



2A-171

PHYSICAL DESCRIPTION REPORT PAGE: 3
Exxon / ANF 14 X 14 CE PWR
FUEL ROD DESCRIPTION TABLE
TYPe Of ROQ.:iseveaeeorsosonesassasssaancssssensssessses Fuel Rod
Fuel Rod Positions per Assembly....ccevesesccnansaeces 176

Typical Number of Fueled Rods per Assembly........... 176

Rod Diameter (inchesS)..cceceercorseescansannas erseesass 0.440

Rod Length (inches)....ieiveeeeiieneanesnnanacennnses . 146.484
Active Length (inches) ...ceriniierrcesesaconscnsnsanes 134.06
Weight per Rod (ibs) ..... c e et eteeaseaneaaans ceec e 6.90

Clad Material........... ceeeans s eeteseseseraaanaaeas Zircaloy-4
Clad Thickness (inches).......... ceee s et e caseeesss 0.031

Clad Final Conditioning...eeeeceseoceossnnsossansnsnas
Fuel-Clad Gap (INCheS) ceeviivrevsesaersonscsnsaesaess 0.0040
Fill Gas Used..siueeeereeraosaasnanasas S eeeieeaen e He
Initial Gas Pressure (PSig)..:.icceersessccascnascannasa 375

Nitrogen Content of Fill Gas (percent).......cceeee.. 0.5



2A-172

PHYSICAL DESCRIPTION REPORT PAGE: ¢
Exxon / ANF 14 X 14 CE PWR

FUEL ROD DESCRIPTION TABLE continued

Fuel Pellet Material.......eeiieeeniaannnnennnnnnnnns Uranium oOxide
Fuel Pellet Shap@. .. .. itieeeettocscacaaaasocssannases

Fuel Pellet Diameter (inches).....cieeeeeeass s h e e 0.370

Fuel Pellet Length (InChes) . v iiieeniieinriecsnnananas

Fuel Pellet Weight per Rod (1bsS)....veit it envenans

Open Porosity (percent) ... i iiienieonsrsocnceannnsos PROP.

Grain Size (MICTONS) . it ittt iiniocensotonnencnnsoasas PROP.

Fuel Density (% theoretical).......cciiviiiiniieannn. 94

O/U RAt10. it sttt i ittanttonaaesonseeaaannsssaneans 2.00-2.02
Smear Density (%) cveeiiereererenecannnes feee et g2.2

Spacer Pellet Material......viiiiiiiiiiineeanseoeanns N/A

Spacer Pellet Length (Inches) ..iiviiiriiiiinnnnesnneans

Plenum Spring Material.............. et eec e Inconel X-750
Plenum Spring Weight per Assembly (lbsS)......veuiuven. 0.051

Plenuﬁ Length (Inches) .ioeeeeerieioncennnnenonnnanans

Plenum Volume (CUbicC INChES) ..t e. vttt renasoaconecss 0.844

Comments:
Max of 8 fueled burnable poison rods; typ. 80.72 GMS gadolinia/
rod.
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2A-175

PHYSICAL DESCRIPTION REPORT PAGE: 1

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

Initial Year of Manufacture...... e ettt
Final Year of Manufacture......ieeieierecnnnnanns oo
Total Number Fabricated to Date...........c..ve.. AN
Assembly Width (inches)....ciiveii ittt inneonans 7.763
Assembly Length (inches)..... et a e e e 160.13
with Control Rod Inserted.......ccoirinenrenncnns
including Holddown Device, etCiivivviiiniinennn 161.30
Rod Pitch (ANCheS) i i e iierirnosaensnsttosoneeeeaaases 0.556
Total Assembly Weight (1bs).....cieeiiineiinneennns 1215.0
Weight of Heavy Metal (1bS)..i.ieeeeeeeeritneacccoannan 804.61
Metric Tons Initial Heavy Metal (metric tons)....... 0.36497
Enrichment Range (% U235).....4... cte et eassaa ca s 2.90-3.82
Average Design Burnup (MWd/MTIHM)..... cesceeenssaaas 36900
Maximum Design Burnup (MWA/MTIHM) ....eevveoasen «s.e. 43100
Linear Heat Rating (KW/foO0L) .ieeeiieeenivsaacnaaanns 6.35

Difficulty Indexes (0-not required, l-simple,..,é-impossible)

for Cutting....ceeevnvennaenn s aan e s aansens 0
for Mechanical Disassembly in Air........... ..., 1
for Underwater Cosolidation.......ccieieiiieansn 0
for Underwater Rod Replacement........ G aeas I §

Comments:
This assembly manufactured as a relocad for Westinghouse PWRs
(Prairie Island).



2A-176

PHYSICAL DESCRIPTION REPORT PAGE: 2
Exxon / ANF 14 X 14 TOP ROD PWR

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Part Name Parts/ Weight(kqg)/ Zone Material Material
Assenmbly Assembly Name 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-é 1.00000

Drawing Numbers Assoclated With Assembly:

XN-NF-SK-301,994



2A-177

PHYSICAL DESCRIPTION REPORT PAGE: 3
Exxon / ANF 14 X 14 TOP ROD PWR
FUEL ROD DESCRIPTION TABLE
TYpPe Of ROA.:ieiieseerensensescncanssassssssnsaossseass Fuel Rod
Fuel Rod Positions per Assembly....ccceeeecsssseacesss 196
Typical Number of Fueled Rods per Assembly........... 179
Rod Diameter (ihches)................................ 0.417

Rod Length (inches)....ieeeieeeeeiroseanrvssscsanseass 152,00

Active Length (inches)....civieervrensnnrens ceieseesss 144.00
Weight per ROA (1bS) ... evetveeeerctenronsnossaansacens 6.48

Clad Material.....ieeeierseeroeenssesasseenssaansanacs Zircaloy-4
Clad Thickness (inchesS)........ tetestsecncsrsssasesssss 0.0295
Clad Final Conditioning...ceevevecereenononns Ceereeen

Fuel~-Clad Gap (iNCheS) ..cuieirceerevoconansnasaocncnnas

Fill Gas Used....veveeencnnnnaana ceesecenen eseseesess. He

Initial Gas Pressure (Psig)..ccesesiesesaacacecns «vs. 305

Nitrogen Content of Fill Gas (percent).......ceeeeee. 0.5



PHYSICAL DESCRIPTION REPORT

2A-178

Exxon / ANF 14 X 14 TOP ROD PWR

FUEL ROD DESCRIPTION TABLE continued

Fuel Pellet Material..:eeeceaaaes

Fuel Pellet Shape..:cceeivessoans

Fuel Pellet Diameter (inches)...

Fuel Pellet Length (inches).....

Fuel Pellet Weight per Rod (1bs)

Open Porosity (percent)

Grain Size (microns).....ecceues

Fuel Density (% theoretical)....

0/U Ratio...... cresacessttsanens

Smear Density (%) ...cceverennneann

Spacer
Spacer
Plenum
Plenum
Plenum

Plenum

Pellet Material..........
Pellet Length (inches)...

Spring Material.......es.

Spring Weight per Assembly (1lbs)

Length (inches)..........

Volume (cubic inches)....

Comments:
Max of 4 fueled burnable poison rods;

rod.

83.

PAGE: 4

eeses. Uranium Oxide

ceees 2.00-2.02

ceeees 92.2

eee.. Alum. Oxide

«se+. Inconel X-750
seese 0.066
sesse 7.280

ee.e. 0.510

77 GMS gadolinia/
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2A-181

PHYSICAL DESCRIPTION REPORT PAGE: 1
Exxon / ANF 14 X 14 Ft.Cal BWR
OVERALL ASSEMBLY CHARACTERISTICS
Initial Year of ManuUfactUre...ciceeesetsesacancnonsce
Final Year of ManufactuUre...ccceeeeecocsccsnsacssccas

Total Number Fabricated to Date....ccceereersoaannnss

Assembly Width (inches)..c.eeerrosessenosscasnseasoss
Assembly Length (inches)..c.ceeevierriecncancanscsnass 147
with Control Rod Inserted....cceeececvrecssenanses
including Holddown Device, etC..cciierivrcncaanns

Rod Pitch (1nches) cveeiteeeeneeretessacnnnnces ceenes

Total Assembly Weight (lbS)....viierenrincnoccnanans
Weight of Heavy Metal (lbS)...ccevecricancsosncananeas 357
Metric Tons Initial Heavy Metal (metric tons)....... 0.162

Enrichment Range (% U235) cuveertersonsrecscasaceanons

Average Design Burnup (MWA/MTIHM) ..:veevrencannsnnns
Maximum Design Burnup (MWA/MTIHM) .. .ceecsecosnsaesanse

Linear Heat Rating (KW/foot).....ceevsectnasovncnnes

Difficulty Indexes (0O-not required, l-simple,..,6-impossible)
for CUtting.eeeeeseesaessacecsansnsonsassnsesanns
for Mechanical Disassembly in Air...............
for Underwater Cosolidation...e.eveireeerinnnnns
for Underwater Rod Replacement......soevceceeesss

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
Assembly Assembly Name

Drawing Numbers Associated With Assembly:

Material
Fraction



2A-183

PHYSICAL DESCRIPTION REPORT PAGE: 3
Exxon / ANF 14 X 14 Ft.Cal BWR
FUEL ROD DESCRIPTION TABLE

Type Of ROQ:.iiciseensasnnsnsseasanssssanacssasssssasss Fuel Rod
Fuel Rod Positions per Assembly...cceeeeavecasecasess 176
Typical Number of Fueled Rods per Assembly......eeeas

Rod Diameter (inCheS)...ceeecececcccsssnssnsssassensss

Rod Length (inNChesS) ciiieeiisinrneorascossscesanaannaea
Active Length (INCheS) ..iiiietiieseasssosenssacssnnas
Weight per Rod (1bS) .ieiesreerececsnssonsssnnsssccnsas
Clad Material...iiieeeeeecisroronnnssacansoanannnsaasen
Clad Thickness (InCheS)..cuvseresosonsacoansoncssnsonse
Clad Final Conditioning.sceesscesssecescnsscsssneaas
Fuel=-Clad Gap (inCheS)..ciivrsiaeveorssocnsscosossacssasn
Fill Gas Use@d. .. cieecvreneraaooasotesaonsansscassnasns
Initial Gas Pressure (PSig).ccesesrersassesncasocnans

Nitrogen Content of Fill Gas (percent)...ceeeeeeccess



Fuel
Fuel
Fuel
Fuel
Fuel

Open

2A-184

PHYSICAL DESCRIPTION REPORT PAGE: 4
Exxon / ANF 14 X 14 Ft.Cal BWR
FUEL ROD DESCRIPTION TABLE continued
Pellet Material......ccocveinncenencannncsannnnna
Pellet Shape...cceeeeesocasnccsasasecsssssosnssssas
Pellet Diameter (inchesS)..iceeescrecerorssncsnsos
Pellet Length (inches).....veeiceennnnneocccnnnna
Pellet Weight per Rod (1lbS).cecceerenennscesnnnes

Porosity (percent)...ccevvscecens ceerseercsens e

Grain Size (MiCronNS).ceieecreerseesrsoacosascconsennsns

Fuel

Density (% theoretical).i.iiviviireeennereennnccns

O/U RALIO. et reensseeeesoensansscssaaanansanan ceesenrae

Smear DensSity....ceeeieieertssstarsescaacaassnoncnnnnes .

Spacer Pellet Material.....iiietererveeasnsnnecansanas

Spacer Pellet Length (inches)...coevvevicennnccennnns

Plenum Spring Material....c.eseeereesnsennscsancanas .

Plenum Spring Weight per Assembly (lbs)....... cerenan

Plenum Length (inchesS)..ceciieeeeraasseancsosoansnces

Plenum Volume (cubic inches)...cieeeeresesscscnnsanns

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. ccveevesossrsoscccassncoas
Final Year of ManufactuUre....ceveeeasasscocas cerenes

Total Number Fabricated to Date...iiceescasccaasssss

Assembly Width (inches)...iveevrieveeecrseeescassosss 8,426

Assembly Length (inches).....ccecveeeeenn. ceecsssass 159.7
with Control Rod Inserted......cccceeeieeens cens
including Holddown Device, etC....c.vvvenenasnns 161.30

Rod PitCh (INCheS) v vverevrvacsseacrssaansscaceanansss 0.563

Total Assembly Weight (lbs).......... et e seae e 1432.8

Weight of Heavy Metal (1bS)...ccereeecenrsn ceseeanss 952,32

Metric Tons Initial Heavy Metal (metric tons)....... 0.43197

Enrichment Range (% U235) .. cveeeroenscccssasssncansns

Average Design Burnup (MWA/MTIHM) .....veevenececaacns 25100
Maximum Design Burnup (MWA/MTIHM)....cvevoeeveacesse 47700

Linear Heat Rating (KW/foOot).....vevirnecennes ceaen 5.98

Difficulty Indexes (0-not required, l-simple,..,6-impossible)

for Cutting...... Ce st eseesartasans ceteese e e 0

for Mechanical Disassembly in Air............ vee 1

for Underwater Cosolidation............ ceeeaeas 0

for Underwater Rod Replacement......... ce e e 1
Comments:

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



PHYSICAL DESCRIPTION REPORT

2A-188

Exxon / ANF 15 X 15 WE PWR

PAGE: 2

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Part Name

GUIDE TUBES

HOLDDOWN SPRING

TOP NOZZLE

GUIDE TUBE HDWR

SPACER-PLENUM

SPACER-VANED

SPACER-NONVANED

BOTTOM NOZZLE

INSTRUMENT TUBE

Parts/
Assembly

20

4

9.0700

0.5500

6.1100

0.3400

0.7000

3.6600

0.7000

5.6800

0.4500

Weight (kg)/ Zone
Assembly

IN CORE

TOP

TOP

TOP

GAS PLENUM

IN CORE

IN CORE

BOTTOM

IN CORE

Drawing Numbers Associated With Assembly:

XN-XF-SK-301,996

Material
Name

Zircaloy-4
Inconel-718
St.Steel-ANF
Zircaloy-4
Inconel X-750
Zircaloy-4
Inconel-718
Zircaloy-4
Inconel-718
Zircaloy-4
Inconel-718
St.Steel-ANF

Zircaloy-4

Material
Fraction
1.00000
1.00000
1.00000
0.62000
0.38000
0.93000
0.07000
0.93000
0.07000
0.93000
0.07000
1.00000

1.00000



2A-189

PHYSICAL DESCRIPTION REPORT PAGE: 3
Exxon / ANF 15 X 15 WE PWR
FUEL ROD DESCRIPTION TABLE

TYPe Of ROQ...iiuiiiieeeeceessasnsnsenscsaanassssssass Fuel Rod
Fuel Rod Positions per Assembly....cceeceecescacnneas 225
Typical Number of Fueled Rods per Assembly........... 204
Rod Diameter (InChes) .i.iiuiieirieeacesacsoessasnassocaes 0.424
Rod Length (inChesS) .:.eeveeeeneeeeacnncennanans eeee.. 152.065
Active Length (inches) ...ieieieerieenrasvsoveassasaess 144.00
Welght per ROA (1DS) ..t eieeinsresenonesencosonasecsnns 6.72
Clad Material....ciceeeevseeeuvenssescsannsassssssseaeass Zircaloy-4
Clad Thickness (inChes)...eivecieceteesesosaneseaaaaes 0.030
Clad Final conditioning....coiiieieeeeesneeannnnans e
Fuel-Clad Gap (iNCheS).veveveerreensesneaceocasannsse 00375
Fill Gas Used...ivcieeenneneresnsnnannansans ceeessess. He
Initial Gas Pressure (PSig)..ecseceasersesvecsncecess 290

Nitrogen Content of Fill Gas (percent).....c.cveeeees 0.5



2A-190

PHYSICAL DESCRIPTION REPORT PAGE: 4
Exxon / ANF 15 X 15 WE PWR
FUEL ROD DESCRIPTION TABLE continued
Fuel Pellet Material.....ceveencensnsscnsaans ceeeesss. Uranium oOxide
Fuel Pellet Shape.....cciititeneeesecsnssscsanssnssnns
Fuel Pellet Diameter (inches).........iciveceveenesas 0.3565
Fuel Pellet Length (inches)....civevvesneseoscrsenses 0.273
Fuel Pellet Weight per Rod (1bS)...ciieeeneeaanncaanss
Open Porosity (PerCent) .....ieerceeeersseccasosacccsas PROP.
Grain Size (microns)...... ceteeneaens teecteerasanen .++ PROP.
Fuel Density (% theoretical)...i.vieiveeeesneeseaneass 94
O/U Ratio...ievevneennnan teciececct et csaanone ceseacsse. 2.00-2,.02
Smear DenSity (%) cceveescrrerocteessssssssencanassnnee 92.2
Spacer Pellet Material.....iceieiieirennennann eeeeses N/A
Spacer Pellet Length (inches)....ciiiieiiinnneeccenns
Plenum Spring Material.....iieceeeenenceesaneenaessas. INnconel X-750
Plenum Spring Weight per Assembly (lbs).....c..e..... 0.039
Plenum Length (inches).....cieieervctocoenncsncesasa. 6.800
Plenum Volume (cubic inches).....¢eviveeeceenvecenceas 0.569
Comments:

Max of 12 fueled burnable poison rods; typ. 78.95 GMS gadolinia/
rod.



PRy P

IDENTIFICATION NO. (REF)

L

i
/

{
1

a

_QL__AE

a7 ]

XXXX UDX X

—

' 18.630;(REF) |

DISTANCE

DESCRWION

.

26.025 - REF.

(661,04)

52.215 REF.

(1326,26)

78.405 -REF.

(1991,49})

] 8'
104595 REF.

(2656.71)

130.785 AEF. (3321,94)

f

[ 3

L

1.80 [REF)

i NG

sagnensnnnand

/ 1

Kr_____/

- NAF ROD ASSEMBLY

®
O SO
oogo 90
ele]l0]e) 00
o000 OQ00;
elolv]e) 00&8
OOO0O000OMOOOOOO
O 0000 POQOOO00
OO00SO0O0POOSOO00
2000000PO0OO0000

‘B’ 2.720 (REF)
4144.00 FUEL ZONE (REF) .
(:? :': erl -« . 169.09)
.
182.065 (REF)
{ (3862.45)
159.710 (REF)
(403€ .63)
S are 30 (Y REF)

EXON NUCLEAR COMPANY, INC

MCHLAmS W femaX T SRR

FUEL ASSEMBLY

=]

REVISIONS

XN-NF- SK-301,996

-t

o3

T L Y g




2A-193

PHYSICAL DESCRIPTION REPORT
Exxon / ANF 15 X 15 CE PWR
OVERALL ASSEMBLY CHARACTERISTICS
Initial Year of ManufactUre..ceeesceocescasones
- Final Year of Manufacture...eeseeecococccneens

Total Number Fabricated to Date........e.onveee

Assembly Width (inches) ...cveevecerennconneoas

Assembly Length (inches)....ciiieveernncerneeas
with Control Rod Inserted.....c.oveeencecsn

including Holddown Device, €tC.vevevrveess
Rod Pitch (inches) ..ieveerertenvroncrscnnanes e
Total Assembly Weight (1bS).....cvsivicacennan
Weight of Heavy Metal (lbS)....iveieacecansanas

Metric Tons Initial Heavy Metal (metric tons).

Enrichment Range (% U235)...icvincanesacncaces

Average Design Burnup (MWd/MTIHM) ...¢coveaeans
Maximum Design Burnup (MWA/MTIHM).......veee0.
Linear Heat Rating (KW/foOt)...eseveesenacnnaa
Difficulty Indexes (0O-not required, l-simple,.
for Cutting..ceeeeinvennnssncsnncsnnnsnean
for Mechanical Disassembly in Air.........

for Underwater Cosolidation...............
for Underwater Rod Replacement............

comments:

PAGE:

8.250

148.852

0.550

1338.6
883.36
0.40069

2.47-3.38

27500
36600

5.23

. ,6-impossible)



PHYSICAL DESCRIPTION REPORT

2A~-194

Exxon / ANF 15 X 15 CE PWR

PAGE: 2

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Part Name Parts/
Assembly
TOP NOZZLE 1
BOTTOM NOZZLE 1
GUIDE BARS 8
SPACER-INCORE 9

SPACER-PLENUM 1

INSTRUMENT TUBE 1

GUIDE TUBE HDWR 1

Weight (kg)/ Zone

Assembly

4.3700
4.7700
16.6800

4.3300

0.4800

0.5500

0.2200

TOP
BOTTOM
IN CORE

IN CORE

GAS PLENUM

IN CORE

TOP

Drawing Numbers Associated With Assembly:

XN-NF-SK-302,010

Material
Name

St.Steel~ANF
St.Steel-ANF
Zircaloy-4
Inconel-718
Zircaloy-4
Inconel-718
Zircaloy-4
Zircaloy-4
Zircaloy-4

Inconel X-750

Material
Fraction
1.00000
1.00000
1.00000
0.21000
0.738000
0.21000
0.738000
1.00000
0.64000

0.36000



2A-195

PHYSICAL DESCRIPTION REPORT PAGE: 3

Exxon / ANF 15 X 15 CE PWR

FUEL ROD DESCRIPTION TABLE
Type Of ROQ. . iceererssecaasssosssecnssssonasaansessnssss Fuel Rod
Fuel Rod Positions per Assembly......ouveeesssecassess 225
Typical Number of Fueled Rods per Assembly........... 216
Rod Diameter (inChesS)....ccivecaesscsseasssasosssnsss 0,417
Rod Length (inches).....conereveuvovecsssansnaneeseses 139.423
Active Length (inches).veieeesvrseesnccssovesserssesss 131.80
Weight per Rod (1bS).cveevrersvssesssassossssanasenss 5.88
Clad Material.....ceeeevesissesncncsassasearsssanresss Zircaloy-4
Clad Thickness (inchesS)....sivesecesansaresssssnsassa 0.030
Clad Final Conditioning...iveeecieeesoncansssnsoccnsaes
Fuel-Clad Gap (inchesS) ..eviverevevoasoassssooccsasacss
Fill Gas Used...veeeviecvosssnssososaansssnssoncsnssess He
Initial Gas Pressure (PSig)..ceeceerecsrossencesesnss 306

Nitrogen Content of Fill Gas (percent)......oeoveuvss 0.5



Fuel
Fuel
Fuel
Fuel
Fuel

Open

PHYSICAL DESCRIPTION REPORT

Pellet
Pellet
Pellet
Pellet

Pellet

2A-196

PAGE: 4

Exxon / ANF 15 X 15 CE PWR

FUEL ROD DESCRIPTION TABLE continued

Material....ceeoeeee

cesssssesss Uranium Oxide

ShaAP@..cteceeossnsscsssensassssosacasasncans

Diameter (inches)...

e e o0 0 v 080

Length (inches)..iiietnerivennenscnoroons

Weight per Rod (1bS)cicerveccecosanansanas

Porosity (percent)....... .

«sececcsss.s PROP.

Grain Size (MICrONS)..:.ciietseecesseaseanssacsanaases PROP,

Fuel Density (% theoretical)....:iceieievsorecesnceneaas 94.0

O/U RAt1O:ieiesaesaecesoassasaassssasssoas

Smear Density(%).c.ciuvevn.

Spacer Pellet Material..........

Spacer Pellet

cesssseesss 2.00-2.02

S - )

esesecssase Alum. Oxide

Length (inches) ... cieieereroaassocannas

Plenum Spring Material........i:sitevueesscaacssasasss Inconel X-750

Plenum Spring Weight per Assembly (lbS).....esc000... 0.034

Plenum Length (inchesS)......vcieeesnarennns

Plenum Volume (cubic inches).....

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

LR R B A ]

ceecccceesss 0.556
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2A~199

PHYSICAL DESCRIPTION REPORT PAGE: 1
‘ Exxon / ANF 15 X 16 WE PWR
OVERALL ASSEMBLY CHARACTERISTICS
Initial Year of ManuUfaCtUr@..cceeeecssocsosccnssosoes
Final Year of ManuUfactUre. cceevreeceosscasasoococanes

Total Number Fabricated to Dat@....cveeececnescocnns

Assembly Width (inches)..sieevsencesecncssnsnseanaas 7.614

Assembly Length (inches)....i.veeevtceecneseseaersas 111.775
with Control Rod Inserted......ccenvesevecccccns
including Holddown Device, etc.....

Rod Pitch (inChesS) ccvivacerecenroscosssoosasanssannees 0.472

Total Assembly Weight (1bS).ceitervertaneescncssaaonsse 796.6
Weight of Heavy Metal (lbS)...:euetiensscessaseanaases 519,27
Metric Tons Initial Heavy Metal (metric tons)....... 0.23554

Enrichment Range (% U235) .cceeescsocsocasascsansssass 3.50

Average Design Burnup (MWA/MTIHM)....cciceceaacssess 27900
Maximum Design Burnup (MWQ/MTIHM) ......ceceeeeseeess 33700

Linear Heat Rating (KW/foot)....ceevececssocnsocacess 4.51

Difficulty Indexes (0-not required, l-simple,..,6-impossible)
T for CUutting...vceeeccerccesscesnccrsssscsansaness O
for Mechanical Disassembly in Air.....ccv00esesee 1
for Underwater Cosolidation.......eccceeeeseeses O
for Underwater Rod Replacement......cceceneveees 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 Material
Assembly Assembly Name Fraction
HOLDDOWN SPRING 4 2.1600 TOP Inconel X-750 1.00000
TOP NOZZLE 1l 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 ROA.:ceveeeoecssosscsnsssscsasssrsssrssssessss. Fuel Rod
Fuel Rod Positions per Assembly....coevececoscesesascs 240
Typical Number of Fueled Rods per Assembly........... 231
Rod Diameter (inches)....eecceveereeccssosessanenases 0.365
Rod Length (inChes) ..eceseecesecccensesecsssnansasses 95.340
Active Length (inches) ....iceveeecccoresssassssceaaes 91.00
Weight per Rod (1lbS).cviceeseseesssscassssesasanssaas 3.15
Clad Material..ccoeesescacssacacsossssansosesnssareaess Zircaloy-4
Clad Thickness (inches) cceeeeceeersesacssscsancscsasess 0.024
Clad Final Conditioning..vcveeeeeeeessssecinsascoanes
Fuel-Clad Gap (iNCheS) i veveeeeecraaosssocaansassonenes
Fill Gas UsS@d.:veseocuessscsnssasacacscsssesasesaasness HE
Initial Gas Pressure (PSig)..cceeerecesssesscarcaasas 250

Nitrogen Content of Fill Gas (percent)......c.cectuee. 0.5



2A-202

PHYSICAL DESCRIPTION REPORT PAGE:

Exxon / ANF 15 X 16 WE PWR

FUEL ROD DESCRIPTION TABLE continued

Fuel Pellet Material..cceeeeeecoacsosoessosennoonenns

Fuel Pellet ShaAPe....icetsevecsnsssesssansssscnsnaansnas

Fuel Pellet Diameter (incChes)....iceeecnresesccacssss

Fuel Pellet Length (inNChes)....cieeineactncnsasanenns

Fuel Pellet Weight per Rod (lbS).icieecsvecenccnasanas

Open Porosity

(Percent) cvvvieneeeastossassesaseananncsnsa

Grain Size (microns)......eeieeceee. Cessessesssnsannasn

Fuel Density (% theoretical).iiiieceeeeersoonanaoonnes

O/U RAEA0. ¢ etueveeneneonocaeneoasasoenensnssnassannas

Smear DenSity (%) ceeeeeirnreesaceaseosascacocacnsaansss

Spacer Pellet
Spacer Pellet
Plenum Spring
Plenum Spring
Plenum Length
Plenum Volume

Comments:

Material...ciiieeeeseceencnannnnosannnns
Length (inches)...iieiveevroesscnacesnaa
Material.e.seiieeennesnranssceansennnssa
Weight per Assembly (1lbS)...ceeeecsnnns
(INChES) ittt iiiereeeessencnnccaasnanans

(cubic iNCheS) .ieiererererocacnensnness

4

Uranium Oxide

PROP.
PROP.
94.0
2.00-2.02
92.2

St.Steel-ANF

Inconel X-750

0.009

0.206
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2A-205

PHYSICAL DESCRIPTION REPORT PAGE:
Exxon / ANF 17 X 17 WE PWR
OVERALL ASSEMBLY CHARACTERISTICS
Initial Year of ManufactUre. cveceeeceerseoesassaaacns
Final Year of ManufactuUre..ceceeesesesssescsscansoas

Total Number Fabricated to Date......ceecieoccoocnes

Assembly Width (inches) ...veeeeeresrentccraasnansnas

Assembly Length (inches)....veiiieerescncsnsascennas
with Control Rod Inserted....veceecrveococaosnns

including Holddown Device, etC..v.vvivenecrcrnnns
Rod Pitch (inches)....octiireeonsneacsnsacaseesnnas .
Total Assembly Weight (l1bs)....eiieevecnns cee e e

Weight of Heavy Metal (1bS).eievescrnsnsonsancnsonns
Metric Tons Initial Heavy Metal (metric tons).......

Enrichment Range (% U235) ..veeeresscsocsnsosscrannns

Average Design Burnup (MWd/MTIHM)...... st earaean .o
Maximum Design Burnup (MWA/MTIHM) ..veeovevocosoocnses

Linear Heat Rating (KW/foot)..ici.ivriencnoronecsnannsns

Difficulty Indexes (O-not required, l-simple,..,6-imp

for CUtting..veeeerseerisncnncennssanssnnncseans

for Mechanical Disassembly in Air........... e

for Underwater Cosolidation............ cerecnan

for Underwater Rod Replacement.....ccvscecesoees
Comments:

8.426
158.71
161.37

0.496

1348.0
884.33
0.40113

3.83

36600
38000
5.58

ossible)
0

This assembly manufactured as a reload for Westinghouse

reactors.



PHYSICAL DESCRIPTION REPORT

2A-206

Exxon / ANF 17 X 17 WE PWR

PAGE: 2

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Parts/
Assembly

Part Name

GUIDE TUBES 24
HOLDDOWN SPRING ¢4
TOP NOZZLE 1
BOTTOM NOZZLE 1
GUIDE TUBE HDWR 1
SPACER-PLENUM 1
SPACER-VANED 6
SPACER-NONVANED 1
INSTRUMENT TUBE 1

Weight(kg)/ Zone

Assembly

11.3000

0.9800

6.1800

5.7500

1.0700

1.1200

6.7200

1.1200

0.3800

IN CORE

TOP

TOP

BOTTOM

TOP

GAS PLENUM

IN CORE

IN CORE

IN CORE

Drawing Numbers Associated With Assembly:

XN-NF-SK-301,995

Material
Name

Zircaloy-4
Inconel-718
St.Steel-ANF
St.Steel-ANF
Zircaloy=-4
Inconel X-750
Zircaloy-4
Inconel-718
Zircaloy-4
Inconel-718
Zircaloy-4
Inconel-718

Zircaloy-4

Material
Fraction
1.00000
1.00000
1.00000
1.00000
0.85000
0.15000
0.86000
0.14000
0.86000
0.14000
0.86000
0.14000

1.00000



2A-~207

PHYSICAL DESCRIPTION REPORT PAGE: 3
Exxon / ANF 17 X 17 WE PWR
FUEL ROD DESCRIPTION TABLE

TYPE Of ROA. .. ctieceosscssnscsssssosssssssssasecssesssss Fuel Rod
Fuel Rod Positions per Assembly..cceieeesessocsseesess 289
Typical Number of Fueled Rods per Assembly........... 264
Rod Diameter (inches).....ecevrasecstnscsrascassssssss 0.360
Rod Length (InCheS)..ieeeieesvsoosnsssssssssssssassesnass 152.00
Active Length (inches).c..iveecenesessesasesescssasess 144,00
Weight per Rod (1bS)..certeeceessnsseosscsssasaessnesseas 4.81
Clad Material..iiveveeeerssseersasnanssacsssassssassessss Zircaloy-4
Clad Thickness (inches).....vesceesetccssscsssssssses 0.025
Clad Final Conditioning.....eievseveessrecsnenenonnns
Fuel-Clad Gap (inches) .:.coveeeerssacsasansnsssannsas
Fill Gas USed...iteucisennsaacsssscsssssassasessanssss He
Initial Gas Pressure (PSig).cieeeescsssscrnssansenses 290

Nitrogen Content of Fill Gas (percent)......ccceeees. 0.5



2A-208

PHYSICAL DESCRIPTION REPORT PAGE: 4
Exxon / ANF 17 X 17 WE PWR
FUEL ROD DESCRIPTION TABLE continued
Fuel Pellet Material.......cceuivvevecesssacecnnessnsess Uranium Oxide
Fuel Pellet Shape@..:sevrereerroersscercnnossssonsasnsnce
Fuel Pellet Diameter (inches)......veevvevesacascssses 0.303
Fuel Pellet Length (inches)...cicvereecnsrcnveacnacss
Fuel Pellet Weight per Rod (1bS)...eeceveosasacaconns
Open Porosity (percent).......ccievvveecessorecaseaess.. PROP.
Grain Size (MICrONS) .+ iieeesssseerasrsessvsencenssesse PROP.
Fuel Density (% theoretical).....veiereeertnceennness 94
O/U RALI10. et everreerennuaaeossennsrennesensasneaanes 2.00-2,02
Smear Density (%) ...vveeeerocceasnseannnrssscansnsasness 92.2
Spacer Pellet Material......ciecveeesesesnseacosassssse N/A
Spacer Pellet Length (inches).....vvveieieracnneennsas
Plenum Spring Material.........civovseesusceseasssrsse Inconel X-750
Plenum Spring Weight per Assembly (lbs)....c...c.0sv.. 0.025
Plenum Length (inches).iviiiiieereerreieeasaesecnaass 7.260
Plenum Volume (cubicC inches)....cicovevresrseseseseeces 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 ManufactuUre..iececeeeeeccrecnsccccacce
Final Year of Manufacture. ..o veeeeeeerssarecccasananse

Total Number Fabricated to Date.....iiieeieancrocsoas

Assembly Width (inches)...iciiireeerscncereasccannasns 4

Assembly Length (inches)....seeceennenanns ceert e 135
with Control Rod Inserted...seeeeccesscaaces et
including Holddown Device, etc..civevann. cresees

Rod Pitch (inChes) i.siiereeranssnaeenssessanss ceesss 0.710

Total Assembly Weight (1bS).iecerivnerrenncsncncanans
Weight of Heavy Metal (1bS)..i:cscececacrsassannaasaas 236
Metric Tons Initial Heavy Metal (metric tons)....... 0.107

Enrichment Range (% U235) c.ceeavoracosoossoracnensas

Average Design Burnup (MWA/MTIHM)..... Ceteeeanaen e
Maximum Design Burnup (MWA/MTIHM).....cceeeenesn s

Linear Heat Rating (KW/foOt)...eeiirceranenoaconnnsa

Difficulty Indexes (0-not required, l-simple,..,6-impossible)
for CUttinNg. v vreerrseoroserssscosrssocrcacsssnsonas
for Mechanical Disassembly in Alr...............
for Underwater Cosolidation..e.ceceeiennerennns
for Underwater Rod Replacement.......ceeveueaens

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
Assembly Assembly Name

Drawing Numbers Associated With Assembly:

Material
Fraction



2A-213

PHYSICAL DESCRIPTION REPORT PAGE: 3
General Electric 6 X 6 DRES-1 BWR
FUEL ROD DESCRIPTION TABLE
TYpPe Of ROQ..uieetnnsesasssssneecrescssansnsasesssasnssss Fuel Rod
Fuel Rod Positions per Assembly...ccccevecesccccsaoss 36
Typical Number of Fueled Rods per Assembly........... 36
Rod Diameter (inches)...ciceeseesesscecassosescsnsass 0.562
Rod Length (inChesS)...uiieeceeineesecsasacassanssansses 117
Active Length (inches) ...ciiiisesesscesacrensseceaoass. 104
Weight per Rod (1bS) .icveieerecrsoansececarosasnsasecna
Cclad Material....... Chestetaterecrasassesansesssssasss Zircaloy-2
Clad Thickness (INChES) . iiveetstecacanasosssssnssacans
Clad Final Conditioning...cveeeetenncriecesacnoscsscnss
Fuel=-Clad Gap (inNCheS) .ccseseesesseccascosonsnnsessans
Fill Gas USe@QA. .. scseecsesacsessassassosacsossasscsans
Initial Gas Pressure (PSig)e.cecceacecassssssssnsosns

Nitrogen Content of Fill Gas (percent)....ceececeecsn



2A-214

PHYSICAL DESCRIPTION REPORT

Fuel Pellet
Fuel Pellet
Fuel Pellet
Fuel Pellet
Fuel Pellet

Open Porosity (percent).....

PAGE:

General Electric 6 X 6 DRES-1 BWR

FUEL ROD DESCRIPTION TABLE continued

Material.....

Grain Size (MIiCroNS)..e.ivieisvsavrsvans

Fuel Density (% theoretical)....

0/U Ratio

+ 0 00 e 0t a0 0.

ShaPE. st tsosseestsssscssssossasscasosaassaes
Diameter (inChesS).:ciceersesersorssssassens
Iength (inches).c.iesiesercoscesnanosnans

Weight per Rod (1bS)..ecieveesossocssnsas

L I R R I IR I I S B

€ 8 6 0 8 % e 0 % e T I G G LGNS0 s et e s

Smear DensSity.ceciirerrerctserscnssancensrorscncssaasnsnss

Spacer
Spacer
Plenum
Plenunm
Plenum

Plenun

Pellet
Pellet
Spring
Spring
Length

Volume

Comments:

Material....eeeereereeerosccananansonanse

Length (inches)..iveeesneceosronsonseass

Material...ceeeeeeeosocnsancsoossnsoasscsas

Weight per Assembly (lbS)...ccceieceesne

(INChEeS) ¢t v it enneteanssontassassssscsann

(cubic inches)ivceeerenoss



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.......cceeeivereenennnns
Final Year of Manufacture.......ccieineereecnanasaas
Total Number Fabricated to Date.......cievveeecaness
Assembly Width (dnches)...vuiitiiiiicierannaennneeas &
Assembly Length (inches)....cceeevennsensnranas ceses 95
with Control Rod Inserted........ccrivvvennns cee
including Holddown Device, etC... et vinncesas
Rod Pitch (inches) .v.iiiirienerennoneensenncnnananes
Total Assembly Weight (1bS).ieeieeeeriiiaceronncaanans
Weight of Heavy Metal (1bS)...viceeenasranassacsases 170

Metric Tons Initial Heavy Metal (metric tons)....... 0.77

Enrichment Range (% U235)..cceieveccsanaseocannsnssa
Average Design Burnup (MWA/MTIHM) . ...ceereessanccces
Maximum Design Burnup (MWA/MTIHM)........ Crseecnans .
Linear Heat Rating (KW/fOOt)..iuiveeeascevrasennaanas

Difficulty Indexes (0-not required, l-simple,..,6-impossible)

for CUutEing..ceserrreseoneensocsnoaansasscanassans

for Mechanical Disassembly in Alr.......cceveeees

for Underwater Cosolidation.......iovveviivaeeas

for Underwater Rod Replacement........ceevenaens
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
Assembly Assembly Name

Drawing Numbers Associated With Assembly:

Material
Fraction



2A-219

PHYSICAL DESCRIPTION REPORT

PAGE:

General Electric 6 X 6 HUM.BAY BWR

FUEL ROD DESCRIPTION TABLE

Type of Rod....covnvennn

Fuel Rod Positions per Assembly........

Typical Number of Fueled Rods per Assembly...

Rod Diameter (inches)....
Rod lLength (inches)......
Active Length (inches)...
Weight per Rod (lbs).....
Clad Material......ceeeees
Clad Thickness (inches)..
Clad Final Conditioning..
Fuel-Clad Gap (inches)...

Fill Gas Used..v.veveeenes

-

-

LAY

.0

Initial Gas Pressure (psig)..

-

-

-

-

LR R R A A I B A AR A I R B )

® o s s 0 e

Nitrogen Content of Fill Gas (percent)......

e s v 0 00 e

3

Fuel Rod
36
36

0.563

79



2A-220

PHYSICAL DESCRIPTION REPORT PAGE: 4

General Electric 6 X 6 HUM.BAY BWR

FUEL ROD DESCRIPTION TABLE continued
Fuel Pellet Material....c.ieiieinracenscasenceanscnna
Fuel Pellet ShaApP@.:sesssssosasssassssasssssccasassces
Fuel Pellet Diameter (inches) .....coecieeirnnnencnnnn
Fuel Pellet Length (inCheS)...cveseevensessasansanons
Fuel Pellet Weight per Rod (lbS).v.ivssevenccosnsansas
Open Porosity (percent) .v.icieeceeecrssosensccscccnasanss
Grain Size (MiCrONS).eeiverseensasssstsasosonensacnnsns
Fuel Density (% theoretical)..iceireceeereetanacnnnane
O/U RatiO..ivstcteesssesanonscaensossassssssasssnssansos
SMEAY DeNSitY.cersoerersssossssasonnsosassasssecsssss
Spacer Pellet Material...icceieeecaeersocnsocnsaansas
Spacer Pellet Length (inches)....ccveiiveriecancancns
Plenum Spring Material....icieeeeeseseseosscscnsnnsans
Plenum Spring Weight per Assembly (lbS).....cveeuce.s
Plenum Length (inches)...eetiieenrteeitoseesonnsnsoae
Plenum Volume (cubic inches)...ceoiviiintencnnsoacnas

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 ManufactuUre....ceevsoeeovonnssas e

Final Year of Manufacture....seceeeesoes Ceeeeeeee e

Total Number Fabricated to Date........... e eaeees

Assembly Width (inches)......cieveiiviieneenenenaaa. 5,518

Assembly Length (inches)..e.veerierericenerorsanennas 171
with Control Rod Inserted......cceiceees s e aase
including Holddown Device, etC.. ittt nnnsenn

Rod Pitch (inches) .vivi i ersrorasncasscaasnessssaee 0.738

Total Assembly Weight (1bS)..ceerirvnsensnnanasansas
Weight of Heavy Metal (1bS)..ievreisencnsssranssasas
Metric Tons Initial Heavy Metal (metric tons).......

Enrichment Range (% U235)..csitveereenstvtersonncsoasas

Average Design Burnup (MWA/MTIHM) .....cvevevnacssnns
Maximum Design Burnup (MWA/MTIHM)...... Cet et

Linear Heat Rating (KW/foot) .. ecevviiiiiiiiiinenanna

Difficulty Indexes (O-not required, l-simple,..,6-impossible)

for CUtting. i erreesonseaesnsesosasaseccscannnnns

for Mechanical Disassembly in Air...............

for Underwater Cosolidation.....ceiveeveernaanan

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
Assembly Assembly Name

Drawing Numbers Associated With Assembly:

Material
Fraction



2A-225

PHYSICAL DESCRIPTION REPORT PAGE: 3
General Electric 7 X 7 /2,3:V1 BWR
FUEL ROD DESCRIPTION TABLE
TypPe Of ROA..cucreesscserscsnsossaavscsosanssasescsse FUuel Rod
Fuel Rod Positions per Assembly...c..ceerecesosncccsses 49
Typical Number of Fueled Rods per Assembly........... 49
Rod Diameter (inNchesS)...iscecesceccsscsasancasasansss 0.570
Rod Length (inCheS).u.veseeccesosscasessacasnconsosea
Active Length (inches)..c.cviceerrecsesonsencaanesses 144
Weight per Rod (1bS)sieetaceeeacsssessssasoscnsaccenas
Clad Material...ceoesceeensocensassncsarssscaranssscass Zircaloy-2
Clad Thickness (InchesS) ... veevreeceencotnneananases
Clad Final conditioning.i..eeieeeeeeeceeesonsscaccsanse
Fuel-=Clad Gap (inches)...uiceieseecessescosassonsosnncs
Fill GaS US@A. . eeeeveoecesasooseoanssososssassasnsecsse
Initial Gas Pressure (PSig).cceecciccescscenaarsnnans

Nitrogen Content of Fill Gas (percent)....cecesceeaecs



2A-226

PHYSICAL DESCRIPTION REPORT

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

PAGE:

FUEL ROD DESCRIPTION TABLE continued

Fuel Pellet Material....ieeeeeaees

Fuel Pellet ShAPE..cicceeeesessstasossosssnsascnsnnss

Fuel Pellet Diameter (inches)..........
Fuel Pellet Length (inches).............

Fuel Pellet Weight per Rod (1bS)...........

Open Porosity (percent)..........

Grain Size (Microns)..iceeeeveeess

Fuel Density (% theoretical)...........

O/U Ratio.ieveeteeneneoaesaaans .

Smear Density.sececeroeoeonssesessonssas

Spacer Pellet Material...........

Spacer Pellet Length (inches)..........

Plenum Spring Material.....coeeeeseeses

Plenum Spring Weight per Assembly (1lbs)

Plenum Length (inches)...........

Plenum Volume (cubic inches)......

Comments:

LRI I R RN S

" e e as e
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11.24



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 ManUfacCtUre..s:eceseossanessannsaces
Final Year of ManufactuUre. c..ceeeerresessesnsnsosnsces
Total Number Fabricated to Date.........civieieeennns
Assembly Width (inchesS) ..cvviieeeereccnoaesaranans .. 5.518
Assembly Length (inches) ....viiiieiiririinnennarsnes <. 171
with Control Rod Inserted............ teesee s
including Holddown Device, etC...ccviiinirencnass
Rod PitCh (iNCheS) cevvireerrennessnnssssasssssaseaaas 0.738
Total Assembly Weight (1bsS)..iciviiiineririrnnnnnrnnas
Weight of Heavy Metal (lbS)..ceveeeeannrceonaossaanns
Metric Tons Initjial Heavy Metal (metric tons)...... .
Enrichment Range (% U235)..civevirnacrens cteeeeeeea
Average Design Burnup (MWd/MTIHM)....... e eere e
Maximum Design Burnup (MWA/MTIHM) .....c..vecvuas cees
Linear Heat Rating (KW/foot)........... Gttt e eesteaaas

Difficulty Indexes (0-not required, l-simple,..,6-impossible)

for CUutting.iviieiieeesenensesessososssssssosanes

for Mechanical Disassembly in Air.......cc00unns

for Underwater Cosolidation....ceieeieeeeeeecnnas

for Underwater Rod Replacement.....iceeeoeeeesns
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
Assembly Assembly Name

Drawing Numbers Associated With Assembly:

Material
Fraction



2A-231

PHYSICAL DESCRIPTION REPORT PAGE: 3
General Electric 7 X 7 /2,3:V2 BWR
FUEL ROD DESCRIPTION TABLE
TYPe OFf ROQ::iiisceeresesasasrosssnsssesaseaasnsasass Fuel Rod
Fuel Rod Positions per Assembly....ecvcevsnsenscecnaas 49
Typical Number of Fueled Rods per Assembly........... 49
Rod Diameter (inches)....ceeesesseecevccaaans cesecaas 0.563
Rod Length (inches) ... ceeceeserersoroorarscanssncasas
Active Length (inches)..ciieeiiererecnnnonreeccenssess 144
Weight per ROA (1DbS).iserieerseesotsvessvansscocnssnnaa
Clad Material....ccoesseossssasssnsnscsscasesensscsassess Zircaloy-2
Clad Thickness (InChesS) ..eiieeseecccereccoscscsesonns
Clad Final Conditioning..ceeeceeececerevecoeneoacaans
Fuel-Clad Gap (inches)......Q........................
Fill Gas UsSed.c.evervesoosnonsescsnssocostssnssnsosssaasnssns
Initial Gas Pressure (PSig)eceeceercecececscosscnsens

Nitrogen Content of Fill Gas (percent)......csocvevese



2A-232

PHYSICAL DESCRIPTION REPORT PAGE:

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

FUEL ROD DESCRIPTION TABLE continued
Fuel Pellet Material..c.oseesearsnacsssesasocencsasas
Fuel Pellet ShaAPE..iccestssacosseesssansssnssssssssas
Fuel Pellet Diameter (inchesS).:...eeieieseccsaasoscns
Fuel Pellet Length (inCheS) .:ccccsoeicasarsanssscasaaa
Fuel Pellet Weight per Rod (lbS)....ciceececaesannns
Open Porosity (percent)..ccicecesccaseccascssssaaces
Grain Size (MiCrONS)..cescscsscsccacsossssasasssassas
Fuel Density (% theoretical).....eeeseceacossncansas
O/U RAti10.ceecaetesesvasesssseacossasnssssccsssssasansas
Smear DensSity.cieeirceeerssancerscssassessscensassaasas
Spacer Pellet Material.....eeeeeecscosesanssscansacas
Spacer Pellet Length (inches) .vcceeiteccecccceananan
Plenum Spring Material....cveeceesecscccassansannsea
Plenum Spring Weight per Assembly (1lbS)...s.ceecvveae
Plenum Length (Inches)..ccvieereetcencervsesaosannnne
Plenum Volume (cubilc inches)...iioiieeceensecescnnan

Comments:

4

16



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 ManufactuUre...ceeeieeesesacaacnnansss

Final Year of ManufactUre...cccceeeessssacaassocaans .
Total Number Fabricated to Date....veeveeiccaceees .o
Assembly Width (inchesS)..... ettt iieresciaacnaraans 5.518

Assembly Length (inchesS)....vieceeercneracanereneass 176
with Control Rod Inserted..cceceecscesceosnssosas
including Holddown Device, etC.c.cvtiiecererenns

Rod Pitch (inches).....vteeeieeartanssosocaas essessee 0.738

Total Assembly Weight (1bS).eeceireececsocaacencanes
Weight of Heavy Metal (1bS)...ieecevesrcrnsacansonss
Metric Tons Initial Heavy Metal (metric tons).......

Enrichment Range (% U235)....ccocerecscrsotrsosennnnas

Average Design Burnup (MWA/MTIHM)......ccc0eeens caee
Maximum Design Burnup (MWA/MTIHM) .«.:ccceacacovoonans

Linear Heat Rating (KW/foot)....ceiveereenrrsnnnsonn

Difficulty Indexes (0-not required, l-simple,..,6-impossible)
for CUtting. v esioseseroaecetassseracssssacocns
for Mechanical Disassembly in Alr..........cc0
for Underwater Cosclidation....cceciieccannncens
for Underwater Rod Replacement.....ceseeesssssnss

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(kqg)/ Zone Material
Assembly Assembly Name

Drawing Numbers Associated With Assembly:

Material
Fraction



2A-237

PHYSICAL DESCRIPTION REPORT PAGE: 3
General Electric 7 X 7 /4,5 BWR
FUEL ROD DESCRIPTION TABLE
TYpPe Of ROA.::ivteereeeeneaassasasssssnansassssssssss Fuel Rod
Fuel Rod Positions per Assembly......ieveevesens ceees 49
Typical Number of Fueled Rods per Assembly........... 49
Rod Diameter (inches)..c.evvceeersntcescnacaanns secee.. 0.563
Rod Length (inches) .iie.eeeeicraerocnsssasssnaassennns
Active Length (inchesS) . ... oiseiieseeasenssasescassees 144146
Weight per Rod (1lbS)..ieuieeneennseosonoensnsnaa cerene
Clad Material...eeeeseeseeseosnaanasasassnssnas esees. Zircaloy-2
Clad Thickness (inChesS) ...ceeeerrrnsssscnvescosssaneaes
Clad Final Conditioning....icieereiiiinieneenenncnonnna
Fuel-Clad Gap (inches) ....ieviveeirareessanncanons ceaee
Fill Gas Used....eieeveereaesanaaseananancansss
Initial Gas Pressure (PSig)eicecercienieaenncconsannns

Nitrogen Content of Fill Gas (percent).......... caeas



2A-238

PHYSICAL DESCRIPTION REPORT PAGE:

Fuel Pellet
Fuel Pellet
Fuel Pellet
Fuel Pellet

Fuel Pellet

General Electric 7 X 7 /4,5 BWR

FUEL ROD DESCRIPTION TABLE continued

Material....vieeesieeenseossenseannannansas
Shape..iecivertecrsninserastoacnrcnsasssanns
Diameter (inches)....cieiiiernssncennaansee
Length (inches)...iieeerntniovscansnnnnans

Weight per Rod (1bS).iieeieroeiacocsnnsns

Open Porosity (percent) ... ceeeiicrierinicccecnansnnncea

Grain Size (Microns).iiiieerrieierenesnccarnnnonseans

Fuel Density (% theoretical)...i.cceevrioeersrenccnansoes

O/U RAEIO . e ueaeeernrneroesnsnesnsasassusnssnanennsas

Smear DensSity.cieerieeiseesessansoscssensssscnnocnsoas

Spacer
Spacer
Plenum
Plenum
Plenum

Plenum

Pellet
Pellet
Spring
Spring
Length

Volume

Comments:

Material...icieeereneesososerancnsannans
Length (inches) ... iirerieronnensnnsnen
Material....o.eveeeteensecoaannasennans
Weight per Assembly (lbS)..cceeeevsasan
(dnChes) .t vteit et ierinosarsonaaraannsnns

(cubic inchesS)...uieeeerscsosoncosannnas

4

14-16



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...ceecetacsveccnsssonons
Final Year of Manufacture....cceceecocasosssasannnss

Total Number Fabricated to Dat@...ceeceacerercereeases

Assembly Width (inches)...cciieiiterrceraracnronanas 4

Assembly Length (inches)....c.cveieiireannann - 1
with Control Rod Inserted....c.eceeeeanacecenonns
including Holddown Device, etc...... ceasasseanan

Rod Pitch (inches) .veieeeeriiieenennnssenranas vevee. 0.636

Total Assembly Weight (1bsS)..iceeeiiiiiieneierincnns

Weight of Heavy Metal (1lbS)..ccccceevns cersassessaes 170
Metric Tons Initial Heavy Metal (metric tons)....... 0.77
Enrichment Range (% U235) ...cieeeevecocenccoanens e

Average Design Burnup (MWA/MTIHM).....tvcvevacananns
Maximum Design Burnup (MWA/MTIHM) ..ceovvevnccnennsss
Linear Heat Rating (KW/foot)..ceeeeeieenrosnasaanans

Difficulty Indexes (O0-not required, l-simple,..,6-impossible)
fOr CUttinNg.ceessoeeacoseeevosooaoscvosonanacsnss

for Mechanical Disassembly in Air......cceeeeeee

for Underwater Cosolidation......covceereececnns

for Underwater Rod Replacement.....cccoceceoavses
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
Assembly Assembly Name

Drawing Numbers Associated With Assembly:

Material
Fraction



2A-243

PHYSICAL DESCRIPTION REPORT PAGE: 3
General Electric 7 X 7 HUM.BAY BWR
FUEL ROD DESCRIPTION TABLE
Type Of ROQ. i ieeereeeteessecasaseoscsncsssssassssassss Fuel Rod
Fuel Rod Positions per Assembly.....cooeeeceavecsanes 49
Typical Number of Fueled Rods per Assembly...:.c..... 49
Rod Diameter (INChesS)..scieceeececssreceosnaansscacaecs 0,486
Rod Length (inches) ... iiiiiiiiiiiiiiaeeeesenanacnnnses
Active Length (inches)..ivitieeiiecereroneccsvencenss 79
Weight pPer ROA (1bS) cceeeeeteceeeesonneconnansaaannns
Clad Material...ciieeeueseueeanasoosssasnnsocnccnocsas
Clad Thickness (inches) ... iei ittt eesensnsenncoans
Clad Final Conditioning...v.eeeeveeccncesasaanssscnnes
Fuel-Clad Gap (incChesS)...vieseiesesansnsenasosescsanes
Fill Gas US@d..vecsuenversnaesonccssnssesasessasscanas
Initial Gas Pressure (PSig).ceeeeecerearcenssenenenns

Nitrogen Content of Fill Gas (percent)....sceeeceeveas



2A-244

PHYSICAL DESCRIPTION REPORT PAGE: 4

General Electric 7 X 7 HUM.BAY BWR

FUEL ROD DESCRIPTION TABLE continued
Fuel Pellet Material......ceveierecenneennanannoanaas
Fuel Pellet Shape@..cscevecrssosnsrseascossensssssanasncsns
Fuel Pellet Diameter (inches)...cicvertterceesncvnnees
Fuel Pellet Length (inches)....ceivvesensonsocosansas
Fuel Pellet Weight per Rod (1bS)...cierernccecrnansns
Open Porosity (percent)...sceecreescarsconscassonsansas
Grain Size (MIicCronsS)..cvieeesosesessocsassassanssasas
Fuel Density (% theoretical).sieviiersersoccarnnsnansa
O/U RALIO .t e et veeeoseneeesensoassaseonsessessanannens
Smear Density..ceeeeieeserecnsasenssssarsccaassasanscs
Spacer Pellet Material......covcuveoasecesssacosanscs
Spacer Pellet Length (inches)...cceeceirnsceocsncnnns
Plenum Spring Material......eeveieeeacnsncssnncnnnnas
Plenum Spring Weight per Assembly (1bS)..vciceeeavasas
Plenum Length (inChesS)...cevverecrecrerassssososancas
Plenum Volume (cubicC inCheS).icveeeeeeesocenasasancnss

Comments:



2A-245

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



2A-247

PHYSICAL DESCRIPTION REPORT PAGE: 1
General Electric 8 X 8 /2,3 BWR
OVERALL ASSEMBLY CHARACTERISTICS
Initial Year of ManuUfactuUre. .. cceeeeecrsoevsoccncncccs
Final Year of Manufacture@. ... cceevveecscsossnnecocos

Total Number Fabricated to Date@....iceeviesescscesnse

Assembly Width (inches)...ievuiieeconceerieans eessess 5.518

Assembly Length (inches).....eeveeeossescsnosannsses 171
with Control Rod Inserted.....c.ceesveecnnes cesaes
including Holddown Device, etC.vieierieeirrsnnnnos

Rod Pitch (incChes) ..icisvrvecressosccsscssanssanssess 0.640

Total Assembly Weight (1bS).ccriereicnsentoceassnonns
Weight Of Heavy Metal (1bS).:.eceecsoseneanncnnanons
Metric Tons Initial Heavy Metal (metric tons).......

Enrichment Range (% U235) e uerenrerenrorenennonnsens

Average Design Burnup (MWA/MTIHM).:eeeeseesensconsas
Maximum Design Burnup (MWA/MTIHM) .. ceeeovssosnosanns

Linear Heat Rating (KW/foot)...eseevessesocscnsonsss

Difficulty Indexes (0-not required, l=-simple,..,6-impossible)
for Cutting..iveeeeenseseresscaacosenesssnssnsasssns
for Mechanical Disassembly in Air..... e eereaas
for Underwater Cosolidation.....eeeeeonvornvonss
for Underwater Rod Replacement.....cccosovoesses

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
Assembly Assembly Name

Drawing Numbers Associated With Assembly:

Material
Fraction



2A-249

PHYSICAL DESCRIPTION REPORT PAGE: 3
General Electric 8 X 8 /2,3 BWR
FUEL ROD DESCRIPTION TABLE

Type Of ROA::ceceaecesnososcosrasssssarosnnssosassasonas

Fuel Rod Positions per Assembly..ccccveeecsaanacscnss
Typical Number of Fueled Rods per Assembly...........

Rod Diameter (Inches)..ceececersseseescvssnsssseocnoss. 0.48
Rod Length (Inches).eeseeeroecenssossnssseccsnsancnss
Active Length (inches)..eeeeevreancnceaneeesnanasess. 144
Weight per ROdA (1bS).icecseeecenrsansostscescosscacaneancs

Clad Material..c.icervveenceeeentecsastsscsconsonssosnaanaa . Zircaloy-2
Clad Thickness (inChes)..ceicrieceerereccecnsonssncans

Clad Final Conditioning....ceceveerececreranncenoanns
Fuel-Clad Gap (Inches)..cvcveiereianronesonarsesncans

Fill Gas Used..svveeesesesansoesrooscaccasaaaa cerseeas
Initial Gas Pressure (PSig)ecicsesccacesceccscnosnonse

Nitrogen Content of Fill Gas (percent).....cceceeoees



2A-250

PHYSICAL DESCRIPTION REPORT PAGE: 4
General Electric 8 X 8 /2,3 BWR
FUEL ROD DESCRIPTION TABLE continued
Fuel Pellet Material....iceeeeceeciieenasnccnaanananns
Fuel Pellet Shap@...ceeoveenorseceseeoscsoaccnsonennancs
Fuel Pellet Diameter (incheS).s.eeicieeriscnrsrcsancnnan
Fuel Pellet Length (inChesS)..ceciiceeeecieerecoasnsnna
Fuel Pellet Weight per ROA (1bS).cccverineccracccoasas
Open Porosity (pPercent) ..c.cieceeceresscecasccacnananns
Grain Size (MicCroOnNS) .iciieerrececercnsasaccnenccsccnns
Fuel Density (% theoretical)....iiveereeececancannaes
O/U RAEI0. ettt eeeeeeeeesnnsssesasceaonsasenceaanannanss
Smear Density..ceeeeeieeianeenecaersacsssscasscsscasns
Spacer Pellet Material...vuceseeetnncesnacenscacnasnse
Spacer Pellet Length (inches).....ciiiiinvenneencones
Plenum Spring Material....c.cieereeereeresecncsacaans
Plenum Spring Weight per Assembly (lbS).c.ceccocoannce
Plenun Length (inchesS)...iiieeeeieeercescessacesacseees 11.24
Plenum Volume (cubic inches) .....cevcsecciotnncrsascace

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
Tnitial Year of ManufactuUre.....cceesoocaans ceeeasas
Final Year of ManufactuUre...ceeeeceersrsosocacsons ceas

Total Number Fabricated to Date....cieiveeerasancnns

Assembly Width (inches)....c.ieeiiiieinivineennns cec.. 5.518

Assembly Length (inches).....ciiiieierniiennenneaasse 176
with Control Rod Inserted.....ceiereccescnnns e
including Holddown Device, etc....... ceeesaan e

Rod Pitch (inches)....vveveens ctessesecescansssae «.. 0.640

Total Assembly Weight (lbs).....cvveivniann creeneneas

Weight of Heavy Metal (1lbS) ..veieennnnanecacennannan

Metric Tons Initial Heavy Metal (metric tons).......

Enrichment Range (% U235)....ccceencens ceetecceasane
Average Design Burnup (MWA/MTIHM)....... ctscacananan
Maximum Design Burnup (MWA/MTIHM).......ccvenvensas .
Linear Heat Rating (KW/foOt) ..+ iveeresecaanans creaes

Difficulty Indexes (0-not required, l-simple,..,6-impossible)
for CUtEing. .o ieeieneeesianaseceneccacoanananes
for Mechanical Disassembly in Air........... cens
for Underwater Cosolidation.sceceeesceasecsaenss
for Underwater Rod Replacement.......cceeeeecnves

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
Assembly Assembly Name

Drawing Numbers Associated With Assembly:

Material
Fraction



2A-2585

PHYSICAL DESCRIPTION REPORT PAGE: 3
General Electric 8 X 8 /4,5:V1 BWR
FUEL ROD DESCRIPTION TABLE
Type Of ROA:.iciisessesssoessseesssssossasssanesssssss Fuel Rod
Fuel Rod Positions per Assembly.....ccceeessssnsesses 64
Typical Number of Fueled Rods per Assembly........... 63
Rod Diameter (inches)...scseeesseccosssnsascccosscsass 0.49
Rod Length (Inches).iie.ceeeecessoscessansscacrosssnns
Active Length (inches)..ivveeeeersceccrecsasconceasese 144-146
Weight per RoOA (1bS) ... erieenerereacsssnsossoscncass
Clad Material....ceeseecosoessasssnsssesansaasnasssss Zircaloy-2
Clad Thickness (inChesS) .ceessicensssrsccsscasaassosnnsaes
Clad Final Conditioning....veveeessncnceossenncennnns
Fuel-Clad Gap (Inches)...cieeerieosnsertacarsoasonsons
Fill Gas UsSed...ciessesssasnssencsasosvssnsossssaasonsss
Initial Gas Pressure (PSig)..scceecerececsrorsassacas

Nitrogen Content of Fill Gas (percent).....cocceeeens



2A-256

PHYSICAL DESCRIPTION REPORT PAGE: 4

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

FUEL ROD DESCRIPTION TABLE continued
Fuel Pellet Material.....ooeeeeeeeacsesosnncsasacanns
Fuel Pellet Shape..cccieerssvenasssrosorenssasannscess
Fuel Pellet Diameter (inches)....c.ceieerrineeencnccan
Fuel Pellet Length (inches) ... ..ccieiiiiiinieencrasace
Fuel Pellet Weight per Rod (lbS)...cciveeeenneraceancs
Open Porosity (percent)...... e ers e et et ectstcnoensann
Grain Size (MiCroONS) ...t ieieresesscacaasonasass oo
Fuel Density (% theoretical)........ ce s eeesasaanans
0/U Ratio......... e
Smear DensSity..ceeeieeeseesaensescescnsosassssasaanaa
Spacer Pellet Material...o.ieeeoseseotoscoscsansenanns
Spacer Pellet Length (inches).....ceiivirieteannnnnns
Plenum Spring Material.....coeceseoesccasareroanecsess
Plenum Spring Weight per Assembly (lbS)....cceececens
Plenum Length (inches).....eieeeerceccnscerscnsssceas 14-16
Plenum Volume (cubic inches)..... ceeeecaes st eaeeanaan

Comments:
1 Water Rod per assembly.
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No drawing available for an General Electric 8 X 8 /4,5:V1.

For a drawing of a similar assembly, see page 2A-131.
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PHYSICAL DESCRIPTION REPORT PAGE: 1

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

Initial Year of Manufacture.......ceceeevnoaes ceasee
Final Year of Manufacture...... e esa e et ee e
Total Number Fabricated to Date......civecoeecenn ‘e
Assembly Width (inches).......cco0ua et ae e aean 5.518
Assembly Length (inches)....... ceresaastans cesaecaas 176
with Control Rod Inserted........cceve. cecesaane
including Holddown Device, etc........c.0.. ceean
Rod Pitch (InchesS)...icieereerereneenonoenntaasnnnans 0.640
Total Assembly Weight (l1bsS).....cvceevene ctseaeeeaes
Weight of Heavy Metal (lbs).......ccevveenn e ssesens
Metric Tons Initial Heavy Metal (metric tons)...... .
Enrichment Range (% U235)......... ct et e et
Average Design Burnup (MWd/MTIHM)......c.0c0eess e
Maximum Design Burnup (MWd/MTIHM)...... ceeteaareenan
Linear Heat Rating (KW/foot).......... creecaec e

Difficulty Indexes (O-not required, l-simple,..,6-impossible)
for CUutting.eeeeeeeeeeaetneaeenncannns s e e
for Mechanical Disassembly in Air......... creses
for Underwater Cosolidation..........veeueovvenn
for Underwater Rod Replacement.......cccevveeren

Comments:
Complete data not yet available.
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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
Assembly Assembly Name

Drawing Numbers Associated With Assembly:

Material
Fraction
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PHYSICAL DESCRIPTION REPORT PAGE: 3
General Electric 8 X 8 /4,5:V2 BWR

FUEL ROD DESCRIPTION TABLE

Type of Rod........ s e s ecssesrsaas s s e acenaass s .+. Fuel Rod
Fuel Rod Positions per Assembly.......c... ceessseane. 64
Typical Number of Fueled Rods per Assembly....... cees 62

Rod Diameter (inches) ...ceuieveceesesscnenensns ceeeee. 0.49

Rod Length (inches) . ...ttt eernnnnrennnsnas ceeeenn

Active Length (inches).....cveevvevrens ceerensan eees. 1l44-146
Weight per Rod (1bS)..cieetonaaescnanoansan ceteeaeens

Clad Material...... Cheseeetacaesaensaas e ceeean

Clad Thickness (inches).....cccevc.. Ceirreaes teeeeans

Clad Final Conditioning...iceceennerieennenececacanns

Fuel-Clad Gap (inches)....ceteeeernans ceeeascaan v ee
Fill Gas Used..ieceeavrasanoannsosnanss cet s aseseeaas
Initial Gas Pressure (pPSig)..cceeeeecacenn Ceeesenoeaa

Nitrogen Content of Fill Gas (percent).....eceececess



2A-262

PRYSICAL DESCRIPTION REPORT PAGE: 4

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

FUEL ROD DESCRIPTION TABLE continued
Fuel Pellet Material....ioceeiiererneeeosnoesnasansans
Fuel Pellet SNRaPe...ceetsonrsensasosssssssanssassancss
Fuel Pellet Diameter (inches)....icveerierronsvassens
Fuel Pellet Length (inches) ..icieeirsveiversescasannaas
Fuel Pellet Weight per Rod (lbS)...veeversecaacncasas
Open Porosity (Percent).c.iiieeesercecssesnasrsosnsannas
Grain SizZe (MICrONS) .esiesuerernescsneasssnssanaanses
Fuel Density (% theoretical)...icieiiniieiinnnnnensvnns
O/U RABLIO. ..ttt aonseaetessussenrsssnsnssssssssssassans
SMEAY DeNSity.uceseoercosersevsrsstasasassssrssssososonas
Spacer Pellet Material....ciieeeeernscnncersacesansnas
Spacer Pellet Length (inches)..cicveiieevecescoonsnes
Plenum Spring Material.....eceeeeeesososcacncocsonsas
Plenum Spring Weight per Assembly (1lbS)....cc.erecens
Plenum Length (inches)...ivieritiriesertnversssseesasees 14-16
Plenum Volume (cubic inches).....vieevuieenscoscnssces

Comments:
2 Water Rods per assembly.
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No drawing available for an General Electric 8 X 8 /4,5:V2,.

For a drawing of a similar assembly, see page 23-131.
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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)......cveevereiinneennn ceesee 6.5

Assembly Length (inches)......... .

ceer e cesas 82

with Control Rod Inserted.......ce.s. ce s e e e e
including Holddown Device, etC......vevevvn. e

Rod Pitch (inches).......cciviveeen

Total Assembly Weight (lbs)...... .

Weight of Heavy Metal (lbs)........

ceiiestearen s 0.707

LR I N R B

..... sveseessss 305

Metric Tons Initial Heavy Metal (metric tons)....... 0.138

Enrichment Range (% U235)......... e r e s e st eeca e
Average Design Burnup (MWA/MTIHM)......c00.. ciee e
Maximum Design Burnup (MWd/MTIHM)....... Cees e anaas
Linear Heat Rating (KW/foot)......eeeveann cees e anan

Difficulty Indexes (0-not required, l-simple,..,6-impossible)

for Cutting.....covueean.. e eseac e s e e

for Mechanical Disassembly in Air......... e

for Underwater Cosolidation....ceeveeievveceannns

for Underwater Rod Replacement.......iccee.. een
Comments:

Complete data not yet available.
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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
Assembly Assembly Name

Drawing Numbers Associated With Assembly:

Material
Fraction
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PHYSICAL DESCRIPTION REPORT PAGE: 3
General Electric 9 X 9 BRP BWR
FUEL ROD DESCRIPTION TABLE
TYPE Of ROQ:i:iiuieetoesnoensanssasanssssensssssssssss Fuel Rod
Fuel Rod Positions per Assembly......ceveceeceossesss Bl
Typical Number of Fueled Rods per Assembly........... 81
Rod Diameter (inChesS).....cieeecessaesccsscscsannsees 0,5625
Rod Length (iNCheS) cviiierieeesnccassescsstsosacnssssnne
Active Length (inChesS) .ecciivuicccsecancisavssnccncasss 70
Weight per ROA (1bS) iieeciasosascecccnssonnsasscansansne
Clad Material..iveeseeeeesoscsoecesesancsanessnsansass Zircaloy-2
Clad Thickness (inChes).ieeeeeeecsersncsccsacnscsnnoonss
Clad Final Conditioning.....cceeececcaocncrsnsnannsss
Fuel-Clad Gap (iNCRES) . v.icineeecessvscnrsensoaannansas
Fill Gas Used...iceteoesocossssssacsssosannsancanasssns
Initial Gas Pressure (pPsSig)..eeievecreeinversancnsnas

Nitrogen Content of Fill Gas (percent)...cceeeesoccess



PHYSICAL DESCRIPTION REPORT

Fuel Pellet
Fuel Pellet
Fuel Pellet
Fuel Pellet
Fuel Pellet
Open Porosity (percent)...

Grain Size (microns)

2A-268

General Electric 9 X 9 BRP BWR

PAGE:

FUEL ROD DESCRIPTION TABLE continued

Material......

Shape........

e e 0 0 e

Fuel Density (% theoretical)....

0/U Ratio...

Smear Density...ceveee.

Spacer
Spacer
Plenum
Plenum
Plenum

Plenum

Pellet
Pellet

Spring

Spring Weight per Assembly

Length

Volume

Comments:

LECEE R BN W

Material.........

Length (inches)..

Diameter (inches).....
Length (inches)......
Weight per Rod (lbs).

Material.....oveee.

(inches).....

(cubic inches)....

.

(1bs)

4
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No drawing available for an General Electric 9 X 9 BRP.

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

e



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

Rod Pitch (inches)....iveeveennnnees

Total Assembly Weight (1bs).........

Weight of Heavy Metal (lbs)........

Metric Tons Initial Heavy Metal (metric tons).

Enrichment Range (% U235)......4...

Average Design Burnup (MWA/MTIHM)..
Maximum Design Burnup (MWd/MTIHM)..

Linear Heat Rating (KW/foot).......

Difficulty Indexes (0-not required,

for Cutting..... it ieneceanas
for Mechanical Disassembly in Air.....

for Underwater Cosolidation....
for Underwater Rod Replacement.

Comments:
Complete data not yet available.

LR )

teessaeses 0.577

LR R R )

.
.
.

% e o800 0000

LI R A A I B )

L R A N I )

l-simple,..,6-impossible)

e s 000000
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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
Assembly Assembly Name

Drawing Numbers Associated With Assembly:

Material
Fraction
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PHYSICAL DESCRIPTION REPORT PAGE: 3
General Electric 11 X 11 BRP BWR
FUEL ROD DESCRIPTION TABLE
TYPe Of ROA.civvveenososcsnassoansncasesssaasnnsssess FUuel Rod
Fuel Rod Positions per Assembly....cieoevaseeeosoesess 111
Typical Number of Fueled Rods per Assembly........... 111
Rod Diameter (inches)..iceieeeroestocnansssanssaseaes 0,449
Rod Length (IncChes)..ciirieereeanistarsananneanrsnsnna
Active Length (inches) ...civviviriieeirsansronecarasss 70
Weight per ROA (1bS) cevrvveasanrassssssrsecasansoasnas
Clad Material....seeesessaesseasasssoseranasnsnsnnnns
Clad Thickness (INCheS) .cecitvesoassssaassssassaansos
Clad Final Conditioning.....veveieniineninnnonnenanas
Fuel=Clad Gap (inNCheS) siieseevcersnstaccssnssasassaanes
Fill Gas Used. .. vreivoeennonoscssannsransans veseees .
Initial Gas Pressure (PSig)..cecceianerianienssnsnens

Nitrogen Content of Fill Gas (percent)....ceeeseoases
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PHYSICAL DESCRIPTION REPORT

PAGE:

General Electric 11 X 11 BRP BWR

FUEL ROD DESCRIPTION TABLE continued

Fuel Pellet Material...i.eeceeescocacancscss

Fuel Pellet ShapP@..:cveececersscaassccsssarsancnnss

Fuel Pellet Diameter (inches)...icecieeas.s

Fuel Pellet Length (inches).....cieeeeenieianscoaas

Fuel Pellet Weight per Rod (1bS).ciereraaasns

Open Porosity (percent).....ceceieccecsnaann
Grain Size (MICIrONS) .ieetvsssssesosoorscnaas
Fuel Density (% theoretical).....ceeueceans
O/U RAE10. . ieeireeeesseeeteraeassesasaanns
Smear DensSity.ceiiiereransacccarsnsansonsoans
Spacer Pellet Material....cesieenavenacaans
Spacer Pellet Length (inches)......ccovuvuuus
Plenum Spring Material....ceciceoeecenecacas
Plenum Spring Weight per Assembly (lbs)....

Plenum Length (inches)....cieerrieinncnansas

Plenum Volume (cubic inches).....veeeeonneracsnns

Comments:

4
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No drawing available for an General Electric 11 X 11 BRP.

For a drawing of a similar assembly, see page 2A-161.
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PHYSICAL DESCRIPTION REPORT PAGE: 1

Westinghouse 8 X 8 QUAD+ BWR
OVERALL ASSEMBLY CHARACTERISTICS

Initial Year of ManufacCtuUre...cceeeeeeeecacness e e

Final Year of Manufacture.......ceeee.es ceeecaee e

Total Number Fabricated to Date........c.... ceveceen

Assembly Width (inches) .cive i e anivnnenoas vervess 5.50

Assembly Length (inches)...... St ee s et 175.5
with Control Rod Inserted....cceeeviicencaaees .
including Holddown Device, etc.......... Ceeeeans

Rod Pitch (inches) .ivivievveceennennans. Ce e aaas 0.609

Total Assembly Weight (1bsS)...uiiveaan.. Cerera e .. 600.0

Weight of Heavy Metal (1bS) ...t eeneorieananenonsas

Metric Tons Initial Heavy Metal (metric tons)...... .
Enrichment Range (% U235) ... cvcitcatcneenrnnes cee e
Average Design Burnup (MWA/MTIHM)........ et eeeneen
Maximum Design Burnup (MWA/MTIHM) .. .:.:cueenoeeoroennn
Linear Heat Rating (KW/fOOt) .ttt eiotenctnenoennenns

Difficulty Indexes (0O-not required, l-simple,..,6-impossible)

fOr CUttiNg. . iiieerteaaesenaosenscasesnoanas ceea
for Mechanical Disassembly in Air............ e
for Underwater Cosolidation.......icivveieeunns .
for Underwater Rod Replacement......c.eevieeeees

Comments:
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PHYSICAL DESCRIPTION REPORT

Wastinghouse 8 X 8 QUAD+ BWR

PAGE: 2

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Part Name Parts/
Assembly
T. TIE PLATE 4
B. TIE PLATE 4

SPACER-INCORE 24

SPACER SPRING 0
COMP. SPRINGS 0
BOTTOM NOZZLE 1
WATER CROSS 1

OUTSIDE CHANNEL 1
SUPPORT SCREWS 12
TOP 'NOZZLE 1l

ATTACHMENT STUD 4

Weight(kg)/
Assenmbly
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000

Zone

TOP
BOTTOM
IN CORE
IN CORE

TOP
BOTTOM
IN CORE
IN CORE
BOTTOM

TOP

TOP

Drawing Numbers Associated With Assembly:

Material
Name
St.Steel 304
St.Steel 304
Zircaloy-4
Zircaloy-4
Inconel
St.Steel 304
Zircaloy-4
Zircaloy-4
Inconel
St.Steel 304

Zircaloy-4

Material
Fraction
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000

1.00000
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PHYSICAL DESCRIPTION REPORT PAGE: 3
Westinghouse 8 X 8 QUAD+ BWR

FUEL ROD DESCRIPTION TABLE

Type of Rod..... veeeeee et reseaetecneaaaaaan e Fuel Rod
FTuel Rod Positions per Assembly.....oieeseeesairoesons 64
Typical Number of Fueled Rods per Assembly........... 64

Rod Diameter (INCheS) iueesvrertoeoscteosacocrananesas 0.458
Rod Length (INCheS) .eivirreeeeeannsnntoansnocnnonsanan 160.6
Active Length (inches)............. ettt et 150
Weight per ROA (1lbS) ce vt vessseetocaosaooansosnons veaas

Clad Material...eeveenrnanons et etsee e Zircaloy-2
Clad Thickness (iNChEeS) . vttt it ttneerteoannsnnannsons 0.029
Clad Final Conditioning..veeeee e nneceeeancnannns HT, SRA
Fuel-Clad Gap (inches)....uveenriiennnnran e s ece e 0.0435
Fill Gas Used...cevveseeeaans e et e e ee et

Initial Gas Pressure (PSig).seeesieseereirocsannanses

Nitrogen Content of Fill Gas (percent)........ ve e 0.0
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PHYSICAL DESCRIPTION REPORT

PAGE:

Westinghouse 8 X 8 QUAD+ BWR

FUEL ROD DESCRIPTION TABLE continued

Fuel Pellet Material........ ceee

Fuel Pellet Shape€...etveeveenesse

Fuel Pellet Diameter (inches)...
Fuel Pellet Length (inches).....

Fuel Pellet Weight per Rod (1lbs)

Open Porosity (percent)..........

Grain Size (microns)...eeeeeeee,
Fuel Density (% theoretical)............
0/U Ratio........ Crieresen e e

Smear Density...ccceveencsvcnncan

Spacer Pellet Materjal..........
Spacer Pellet Length (inches)...

Plenum Spring Material..........

Plenum Spring Weight per Assembly (1lbs)

Plenum Length (inches)....ceeevivensens

Plenum Volume (cubic inches).....

Comments:

4

Uranium Oxide

0.3913

0.470

95

St.Steel 302

10.0

1.201

Typ. 6-10 fueled burnable poison rods; no info on gms of

gladolinia per rod.



Source:
Westinghouse
Electric Co.

Information
Brochure
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PHYSICAL DESCRIPTION REPORT PAGE: 1
Westinghouse 13 X 13 PWR
OVERALL ASSEMBLY CHARACTERISTICS
Initial Year of Manufacture....ceeeeeecesecesosonncnse
Final Year of ManufactuUre...ccsesseeennoataasasaoannas

Total Number Fabricated to Date....iceeeeeresocsaces

Assembly Width (inches) ... .ot iiiiiiiniieneesenanens
Assembly Length (inches) . ... .ceieeeiinanenn e eaaana
with Control Rod Inserted....cvicversvonncccaass
including Holddown Device, etC.iiverisnernnanans

Rod Pitch (inches) .iivevieeresnoanoas cee e ceeacaeaenn

Total Assembly Weight (lbs).....cicvevevennn. cees i
Weight of Heavy Metal (1DbS).cvetennerorsnsnnococssns

Metric Tons Initial Heavy Metal (metric tons).......

Enrichment Range (% U235) .. uieernrennnssansncancssons
Average Design Burnup (MWAQ/MTIHEM)....... Ceetenan e
Maximum Design Burnup (MWA/MTIHM)....c.iteveernnncns
Linear Heat Rating (KW/foO0L).v.eieeirtnieiinaannss oo

Difficulty Indexes (0-not required, l-simple,..,6~impossible)

for Cutting......... e teeseraae e ceeseeen

for Mechanical Disassembly in Air...............

for Underwater Cosolidation......... e aaaa

for Underwater Rod Replacement............ .
Comments:

THIS ASSEMBLY USED AT INDIAN PT. 1.
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PHYSICAL DESCRIPTION REPORT PAGE: 2
Westinghouse 13 X 13 PWR
FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

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

Drawing Numbers Associated With Assembly:

Material
Fraction
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PHYSICAL DESCRIPTION REPORT PAGE:
Westinghouse 13 X 13 PWR
FUEL ROD DESCRIPTION TABLE

Type O0f ROA. ... ittt eaesascensrsancsasassosesssannns
Fuel Rod Positions per Assembly.....vccvsvnecnnsnsas
Typical Number of Fueled Rods per Assembly..........
Rod Diameter (Iinches)...ccceeerevenorssaccssnrsssaanss
Rod Length (inches)....cieseessreessasesassarsanssas
Active Length (inches)....vcvvesneersssotsasrsecasnas
Weight per Rod (1bS).iiiierieressesanssnsesassnssanaa
Clad Material......cveven. e sesecesaanseaes e sesenans
Clad Thickness (IinchesS)...iesesssvseensrsccsnsscecas .
Clad Final Conditioning....ceeeenesessnoscccenoncncns
Fuel-Clad Gap (inches)........ cetsseeesnas teeserasas
Fill Gas USe@d.:u:vevesorsutesnsansssoasassososssansnsonse
Initial Gas Pressure (PSig)..icecececanscsans ceeeaeas

Nitrogen Content of Fill Gas (percent).....cssessees
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PHYSICAL DESCRIPTION REPORT

FUEL ROD DESCRIPTION TABLE

Westinghouse 13 X 13

Fuel Pellet Material.......iceavvens

Fuel Pellet Shape....iveesceseccaas

Fuel Pellet Diameter (inches)......

Fuel Pellet Length (inches).....

Fuel Pellet Weight per Rod (1lbs)...

PAGE:
PWR

continued

s 88 a0 s 000 s 0 s aa

L I A A N I I I BN IR

Open Porosity (percent)........ cececsercaactasese e

Grain Size (MiCrONS)..vieeecsoasns

Fuel Density (% theoretical)......

0/U Ratio.....

L R

Smear Density.iceceeeosooseacosones

Spacer
Spacer
Plenun
Plenum
Plenum

Plenum

Pellet
Pellet
Spring
Spring
Length

Volume

Comments:

Material....e.eoe.ee .

Length (inches)......

Material............

® ¢ 8 88 000400000

® e & ¢ 0 v s e e s e

Weight per Assembly (lbs)......eeeeenn

(INCheS) i vt eiii ittt teneeenvenonooosnons

(cubic inches)......

4
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No drawing available for a Westinghouse 13 X 13.
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PHYSICAL DESCRIPTION REPORT PAGE: 1

Westinghouse 14 X 14 Std/ZCA PWR
OVERALL ASSEMBLY CHARACTERISTICS

Initial Year of ManufactuUre...c.cceeeeeereseocaceaes 1969

Final Year of Manufacture.....coeeeeeeoosansaossnanss
Total Number Fabricated to Date............. ceeeese. 4000
Assembly Width (inches).......ccven.. et irct e 7.76
Assembly Length (inches) .....ciiiiiieeiinneriennanas 159.71
with Control Rod Inserted.......cveeeuceseensaaes 164.670
including Holddown Device, etC...vivvinernrnn es. 161.3
Rod Pitch (inches).....iiiiiiietiineenannnns cereessss 0.556
Total Assembly Weight (lbs).......... crecn e seaes 1242-1302
Weight of Heavy Metal (1bS)u.iviuwecersnarecnas eeees. 858-897
Metric Tons Initial Heavy Metal (metric tons)....... 0.389-0.407
Enrichment Range (% U235) .. ciitinnecnnrenaecrananons 2.2-3.4
Average Design Burnup (MWA/MTIHM) ...eciteencaannanas 33000
Maximum Design Burnup (MWA/MTIHM) ....:vvotiesovecanns 50000
Linear Heat Rating (KW/foot)..... Ceree et e e 6.20

Difficulty Indexes (O~not required, l-simple,..,6-impossible)

for CUtting..ceiererieaneenanasoeasesansnaans ceee 0=3
for Mechanical Disassembly in Air..... ceesaaraes 3
for Underwater Cosolidation........oeeevas ceenas 0-3
for Underwater Rod Replacement.........ceeeveeae 3

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

PAGE: 2

Westinghouse 14 X 14 Std/ZCA PWR

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

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

SPACER-INCORE 6 5.3700 IN CORE
GUIDE TUBES 17 8.1200 IN CORE
SPACER-PLENUM 1 0.6800 GAS PLENUM
TOP NOZZLE 1l 9.3800 TOP
HOLDDOWN SPRING 8 0.5080 TOP
BOTTOM NOZZLE 1 7.8930 BOTTOM

Drawing Numbers Associated With Assembly:

1224E94

Material
Name

Inconel-718
st.Steel 304
Inconel-718
West. Braze
St.Steel 304
Inconel-718

St.Steel 304

Material
Fraction
1.00000
1.00000
0.90000
0.10000
1.00000
1.00000

1.00000
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PHYSICAL DESCRIPTION REPORT

PAGE:

Westinghouse 14 X 14 Std/ZCA PWR

FUEL ROD DESCRIPTION TABLE

Type Of ROA..e:veevooesanaan

I I R I R I R A R I B B R R S A IR ]

Fuel Rod Positions per Assembly....

LR R R R N A I I R A BRI B |

Typical Number of Fueled Rods per Assembly...........

Rod Diameter (inches).......
Rod Length (inches).........
Active Length (inches)......

Weight per Rod (lbs)........

Clad Material...veeeeevese .o

Clad Thickness (inches).....
Clad Final Conditioning.....
Fuel-Clad Gap (inches)......
Fill Gas Used....ocvecennnas

Initial Gas Pressure (psiqg).

s s 0

e 0

DR R R R R A O I I IR B B S A

LI R A R L N N R R S WY

Nitrogen Content of Fill Gas (percent)....ccveeececns

3

Fuel Rod

196

179

0.422
148.55-152.40
141.20-145.20
6.63-6.68
Zircaloy-4
0.0225
HT,SRA
0.0048-0.0065

He
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PHYSICAL DESCRIPTION REPORT PAGE: 4
Westinghouse 14 X 14 Std/ZCA PWR
FUEL ROD DESCRIPTION TABLE continued
Fuel Pellet Material...:.ccereeeesenseeaassanssansasss Uranium oOxide
Fuel Pellet Shap@....veeseevsecvsssnssssccaseasssess. Dished, Chamfered
Fuel Pellet Diameter (inches).....ciceeeeeenesaseesses 0.3640-0.3674
Fuel Pellet Length (inches).....icevvveieveacnaeesaes 0.300-0.675

Fuel Pellet Weight per Rod (lbS)...cceivecerrecsaaaes 5.63

Open Porosity (percent)......veieercicnerencnas eveess 0-3
Grain Size (microns)...... e erscesaesresesasssesssess 8=20
Fuel Density (% theoretical)..... certeneen ceescencans . 91-95

O/U RAEIO .t v e rvereeeeeoeeneesceasaseaaassansaanansns

Smear Density(gr/ClM3) cceereeavencenessensessscnsneass 9.97

Spacer Pellet Material......vceveeveceesacacssnceceass N/A

Spacer Pellet Length (incheS)....cecieieereneennns ... N/A

Plenum Spring Material........ceoeeeas ceessesesssseases St.Steel 302
Plenum Spring Weight per Assembly (lbs).............. 0.050-0.070
Plenum Length (inches)....civeeetiereretecsssncenansss 6,990

Plenum Volume (cubic inches).......cciceericieoveensss 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
Initial Year of ManufactuUre....cceeeseeeecnnaces creee
Final Year ©of ManufactUre...iceeeecoceeeeeeassans ce e e

Total Number Fabricated to Date....cceceeeeeene creon

Assembly Width (inches)...... s esteseesanteaceroeeas
Assembly Length (inches).c.sviereeerennerosseoncanan
with Control Rod Inserted.....eeeeeoeceencncossa
including Holddown Device, etC..eeei et reneessnnn

Rod Pitch (inches) .. ceenrevneonnnecnas et eeee ces e

Total Assembly Weight (1bsS)..ceveeeeccacen s esaaenas
Weight of Heavy Metal (1bS)..viceiveconcnencacenaens
Metric Tons Initial Heavy Metal (metric tons).......

Enrichment Range (% U235) . cuvetenerscnnensennnconens

Average Design Burnup (MWA/MTIHM) . cccveevececonenses
Maximum Design Burnup (MWA/MTIHM) cvveeeveennennnnnes

Linear Heat Rating (KW/fOOt).:eeteeresossrarsocanenas

1

1984

30

7.76
159.71
164.670
161.51

0.556

1096-1177
741-790
0.336-0.358

0.71-5.00

40000

Difficulty Indexes (0-not required, l-simple,..,6-impossible)

for Cutting..sveeeeeeereaneneosostsosnscsnonnooenas
for Mechanical Disassembly in Air........c000...
for Underwater Cosolidation....cieeeeeseanseensa
for Underwater Rod Replacement........coeeecoooe

Comments:

0-3
3
0-3
3



PHYSICAL DESCRIPTION REPORT

Westinghouse 14 X 14 OFA PWR

2A-296

PAGE: 2

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Assembly

Part Name Parts/
SPACER-INCORE 5
GUIDE TUBES 17

SPACER-PLENUM 1l
TOP NOZZLE 1
HOLDDOWN SPRING ¢4
BOTTOM NOZZLE 1

SPACER-LOWER 1l

9.2080
8.5600
0.9500
6.2820
0.7440
5.4430

0.8620

Weight(kg)/ Zone
Assembly

IN CORE
IN CORE
GAS PLENUM
TOP
TOP
BOTTOM

IN CORE

Drawing Numbers Associated With Assembly:

1762E99

Material
Name
Zircaloy=-4
Zircaloy-4
Inconel-718
St.Steel 304
Inconel-718
St.Steel 304

Inconel-718

Material
Fraction
1.00000
1.00000
1.00000
1.00000
1.00000
1.00000

1.00000



2A-297

PHYSICAL DESCRIPTION REPORT PAGE: 3
Westinghouse 14 X 14 OFA PWR
FUEL ROD DESCRIPTION TABLE

TYpPe Of ROA. s eceireie-eetsosatsnsossessssasssassasssss Fuel Rod
Fuel Rod Positions per Assembly....cccesessessecssaes 196
Typical Number of Fueled Rods per Assembly........... 179
Rod Diameter (inchesS)...scieeiecsesacsscssacassnnsass 0.400
Rod Length (inches) . .c.iveeneeerseeetsenossssncsancaasss 148.61-151.85
Active Length (inches) ...cicevecereverenossnsosecasss 135.20-144.00
Weight per Rod (1bS).seierieieiiaenosenssennnsonnssoeas 5.82-6.14
Clad Material...coeeieseseccsscnssssosancsosecansssesss Zircaloy-4
Clad Thickness (incChesS) .v.veceecesescrssaessnassennnes 0.0243
Clad Final Conditioning.....iteteeeencsaescaraassaeaass HT,SRA
Fuel=-Clad Gap (inches) ..ciiciteirteiennsecseasanasesaas 0.0035
Fill Gas UsSe@d..uveieeerinsecsonsocaanssssassnnnsa +e... He
Initial Gas Pressure (PSig).cecececcseccssssssanansars 250 = 350

Nitrogen Content of Fill Gas (percent).....cccesese.. 4.0



2A-298

PHYSICAL DESCRIPTION REPORT PAGE: 4
Westinghouse 14 X 14 OFA PWR
FUEL ROD DESCRIPTION TABLE continued
Fuel Pellet Material.......eeeeesvsnn s ieeeae e Uranium Oxide
Fuel Pellet ShaAP@..iceiceaassavesssaaassssssassssaess. Dished, Chamfered
Fuel Pellet Diameter (inches)....:cciieeeoocscescesas. 0.3444
Fuel Pellet Length (inches)......vecciveveeresaceesss 0.283-0.565
Fuel Pellet Weight per Rod (lbs)....... teessenenanans 4.99
Open Porosity (percent) ....cieeececeveissncevssceacaneas 0-3
Grain Size (MIiCTONS).:iiecevosncsacsocas e e eee. 8=20
Fuel Density (% theoretical).....ccoiieiienenneecansane 95
O/U RAti10:iiieeiteseessvensoasssassasssosaosssosnaassas
Smear Density(gr/CM3) cueeecinesrssosssssssssnncsanscnes 9.97
Spacer Pellet Material......eeeviovececcncaanees «+«+.« Nat. UO2
Spacer Pellet Length (inches)........... s e st as s
Plenum Spring Material.......c..eeeeeeeeceansenssa..s St.Steel 302
Plenum Spring Weight per Assembly (lbs)........ veie.. 0.03-0.04
Plenum Length (inches)....c.iiviviiiieencsnrsnsonssnss 7.158
Plenum Volume (cubic inches) ...eeiieveisvoccnannseess 1.260

Comments:



2A-301

PHYSICAL DESCRIPTION REPORT

PAGE:

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)....covenvens

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

Rod Pitch (inches)...cccvieeercennas

Total Assembly Weight (1lbs).........

Weight of Heavy Metal (lbs).........

Metric Tons Initial Heavy Metal (metric tons).....

Enrichment Range (% U235)...ccevncensas

Average Design Burnup (MWA/MTIHM) c.iveenvrnecnonaas

Maximum Design Burnup (MWA/MTIHM) .. cveeeeerenannas

Linear Heat Rating (KW/foOt)...eeveeencerncaconnaa

Difficulty Indexes (0-not required, l-simple,

for Cutting...vveeevnecrnns

for Mechanical Disassembly in Air.....
for Underwater Cosolidation......cccec0e.

for Underwater Rod Replacement..

Comments:

Westinghouse 14 X 14 Std/ZC with Zircaloy-4

e s e s 000 aacs

« & 0~

1

7.76
159.71
164.670
161.3

0.556

1242-1302
858-897
0.389-0.407

2.2-3.4

33000

6-impossible)

0-3
3
0-3
3

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 Material
Assembly Assembly Name 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.Q00000
HOLDDOWN SPRING 8 0.5080 TOP Inconel-718 1.00000
BOTTOM NOZZLE 1l 7.8930 BOTTOM St.Steel 304 1.00000

Drawing Numbers Associated With Assembly:

1224E94
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2A-303

PHYSICAL DESCRIPTION REPORT

Westinghouse 14 X 14 Std/ZCB PWR

FUEL ROD DESCRIPTION TABLE

TYpe Of ROA.ieesesesoessssscsoasssonssoesssssassos

Fuel Rod Positions per Assembly....ceeeesaaasnas

Typical Number of Fueled Rods per Assembly.....

Rod Diameter (inches)....ceeeeen

Rod Length (inches)......cceevnse

Active Length (inches).
Weight per Rod (1lbs)...
Clad Material...... caee

Clad Thickness (inches)

e s 0000 0000

Clad Final Conditioning.

Fuel-Clad Gap (inches).

* s ® 000 00

e e 0000090

Fill Gas Used....ccvveernenanons .

Initial Gas Pressure (psig)......

L N A A A I A )

s %00 e 00000

Nitrogen Content of Fill Gas (percent).........

PAGE:

* e 0 s 0

Fuel Rod

196

179

0.422
148.55-152.40
141.20-145.20
6.63-6.68
Zircaloy-4
0.0225
HT,SRA
0.0048-0.0065

He



2A-304

PHYSICAL DESCRIPTION REPORT PAGE: 4
Westinghouse 14 X 14 Std/ZCB PWR
FUEL ROD DESCRIPTION TABLE continued
Fuel Pellet Material.....ecceeescasscsnanessassessass Uranium Oxide
Fuel Pellet Shap@...icicesseccesssancsssssasaancssss. Dished, Chamfered
Fuel Pellet Diameter (inches)...cscevscesccccccecsosas 0.3640-0.3674
Fuel Pellet Length (inches)..i..ieeeiecreenscsescssass 0.300-0.675
Fuel Pellet Weight per Rod (1bS) .ieeieveeceoccoecenese
Open Porosity (percent).....................; ........ 0-3
Grain Size (MiCroONS) .. ieeieeeecacrnscssoscnssssnsssssas 8=20
Fuel Density (% theoretical)....ieieveeeeneennecnacas 91-95
O/U RAL10. . icertaveenssaensassssssncsaacncsassssassssas
Smear Density(gr/CmM3) civeeeesscoracsosssscscaccassses 9.97
Spacer Pellet Material.......ccevveeeconesasssesassas N/A
Spacer Pellet Length (inches).....cvievaveensacersesaae. N/A
Plenum Spring Material.....ciceeceecesesncesanecassass St.Steel 302
Plenum Spring Weight per Assembly (lbs)......ee:00... 0.050-0.07
Plenum Length (inches)...ciiceeeceeessecsccsaancansos
Plenum Volume (cubic inchesS)....ciseseccracsssscssess 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 ManuUfactUre@. .. .cveeeceieevonnsnsocneonnes
Final Year of ManufacCtuUre. ... .coeeatsceccaocacoccoas

Total Number Fabricated to Date...ceieeeiesvecacanns

Assembly Width (inches) ..eiieecieecertcciacecrecaeees 71.76

Assembly Length (inches).....ciceeeeeeesvaccassesaas 137.06
with Control Rod Inserted......ceeesveecessseess 138.5
including Holddown Device, etC.ivveieerenevreess. 137.63

Rod Pitch (inchesS)...ecesetieseecesncesescasnsssasseaas 0.556

Total Assembly Weight (1bS).ciieeceeirvonncensaseass 1233-1247
Weight of Heavy Metal (1bS)..v:ivececracnsssncssaseas 822.00
Metric Tons Initial Heavy Metal (metric tons)....... 0.37300

Enrichment Range (% U235)....cceeescrescsansssasaccess 2.8-4.36

Average Design Burnup (MWQ/MTIHM)....cccceeaaesesass 30000
Maximum Design Burnup (MWQ/MTIHM) ....cccvencccnccans
Linear Heat Rating (KW/foOt)..e.ceoeececssnscaecsananns
Difficulty Indexes (0O-not required, 1l-simple,..,6-impossible)
for Cutting.cieeceeeeeeieeesanoscsecascacasanaess 0-3
for Mechanical Disassembly in Air............... 3

for Underwater CosolidatioN..eesecceescecsscease 0=3
for Underwater Rod Replacement.......ccvvveeeee. 3

Comments:



2A-308

PHYSICAL DESCRIPTION REPORT

Westinghouse 14 X 14 Std/SC PWR

PAGE: 2

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

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

SPACER-INCORE 6 3.4800 IN CORE
GUIDE TUBES 16 7.1850 IN CORE
SPACER-PLENUM 1 0.6710 GAS PLENUM
TOP NOZZLE 1 9.2100 TOP
HOLDDOWN SPRING 2 0.4100 TOP
BOTTOM NOZZLE 1 7.8900 BOTTOM

Drawing Numbers Associated With Assembly:

1097E36

Material
Name
Inconel-718
St.Steel 304
Inconel-718
St.Steel 304
Inconel-718

St.Steel 304

Material
Fraction
1.00000
1.00000
1.00000
1.00000
1.00000

1.00000



2A-309

PHYSICAL DESCRIPTION REPORT PAGE:
Westinghouse 14 X 14 Std/SC PWR
FUEL ROD DESCRIPTION TABLE

TYPe Of ROQ.ccieeroeensensocaassncsosscsanssssnnaases
Fuel Rod Positions per Assembly...cciceeeanccesacaans
Typical Number of Fueled Rods per Assembly..csceecees
Rod Diameter (inches).....ceeeeeeerrecscacerscaaneonns
Rod Length (inChesS) cuicecreescceecsossscssscancsccancss
Active Length (Inches)..ceiseeerecennnnecccsaacncnnns
Weight per ROA (1bS) iuiiaesveanscecsnotsoacocenancansan
Clad Material....ciieeereonsrsaonensannssnnasosnceanes oo
Clad Thickness (InChesS) ..:ccveerensnecscacsosoanansaes
Clad Final Conditioning..ceeeceeieseeenceeareeonennns
Fuel-=Clad Gap (iNChes) i v.iciiierneteneeennoeenacnnnoses
Fill Gas USe@d...eeeeeessssssossssansscsscasssnnnananse
Initial Gas Pressure (PSig)..cecessscesceesccocsoeean

Nitrogen Content of Fill Gas (percent).....esceeeeees

3

Fuel Rod
196

180

0.422
126.13-126.68
120.00
€6.55-6.57
St.Steel 304
0.0165

A/CR

0.0027

He

0 - 300

4-78



2A-310

PHYSICAL DESCRIPTION REPORT PAGE:

Fuel Pellet
Fuel Pellet
Fuel Pellet
Fuel Pellet

Fuel Pellet

Westinghouse 14 X 14 Std/SC PWR

FUEL ROD DESCRIPTION TABLE continued

Material....cevieeveecensecnarennsanssnnes
ShapE..veeueerinsreesscsssacssssassannnas
Diameter (iNChES) cc.iveeritenoscrasaccocses
Length (inches)....iieevieecsccncnronnnans

Weight per Rod (1lbS).ieceeeecsvosacananns

Open Porosity (percent).....ceceecececrsssecsacanannss

Grain Size (Microns)...veiereeereees . svsnsescnsossnns

Fuel Density (% theoretical)...iteereneecsavessnasons

0/U Ratio...

Smear Density (gr/CM3) i ceeeaasssssesanssascosnssnossens

Spacer
Spacer
Plenum
Plenum
Plenum

Plenum

Pellet
Pellet
Spring
Spring
Length

Volume

Comments:

Material....coeveeeeneoennncnsossnansans
ILength (inches) .ivieererereroenscoannas
Material..i.ieeeeseoasensconassonsasnaas
Weight per Assembly (lbS)..eceesecaseas
(INChEeS) e v vertvteerserassosensecosacasnas

(cubic Inches).civriverorsnsressansanas

4

Uranium Oxide
Dished, Chamfered
0.3835

0.300-0.675

10.1
N/A
N/A
St.Steel 302

0.025-0.042

l1.06-1.22



TR

983/.60!' pre— —
pre—y 1T~
1 1] — | ————— il
| pyBOTIOM MOZZLE |~ [ 304 337 -
TOP WOLZLE “od 3T y :1
. | P{acarronr PLaTE] [ _304 357 _ | i
b Cear _serinG “Jincomil-Tig] :1
A GUIDE T MBLE 304 5T T
2L CY=TTIWER 1Y M 6] -
.J i ’ 1
b= 1.312 MIN REF
' NOTE
~—1- -370'A MAL REF I CIMENSIONS SHOWN ARE PRIOR TO 1RARADIATION,
L]
SO% MAX DLA
-~ REF
o .. =
asra -
“]’vzu ] K} -
' -
. Fxf_w [ 1%*( :
M MAL REF
T —F>
S0 mAt fEF .J ﬂ f
o~
\/ -BAS M mUE -J.J [
280 ~ & MAX REF PLUG ¢ MIXING DEVICE ROUP 2 ONLY
‘rE ‘
» -~ e sg5REE
. - I - o 138,900 REE . R -
7.7129 % 00% YvP
4.998
' wEw
._&% 137.06_REE, - _ ~
.86
LITJ
3330 ~O-
LT
N 5452005 — |-
©.7170 REE
47 +.008 oua C - 1103 REF,__
-9 .370 man —1 2 = T
‘ o B
DTS REE — i
! — }o—_uu easic
r—@i2% SASC ! | FUEL ROD DWG 2TICA9T
545 + 00S — !
. - - = | =1 |
; @i12S BASIC = = == = = = = ]
. - = = == = = = = H H (0 AB4 BANC
= ] = | - ] s = = = s
€300 BASIC . ol = - - = == =
' : ——) = — - - = == =
’ { I =z = = = = = =
7703 B - == - - = = == s f
RES = == - = = = - 5.9""113:5 C
s seomer ! < ) = = = E_J = = ==
] o . b - - a - b E _—
0.8:5 H N o T\ == - - - - = =
— 2z =g a - - E 3 == T
L - - = = :ﬁ; Q= py —_ prey 5 H
— o E ] - == - — - - ‘msant
. —.018 % oA Tz~
'S DA, |
“« |
FULL LEMGTH
¢ 10.8%0 REF b §42:.00 TS L50] | 308 Y- 875 533 o Tve
N\ Tre £0% 1 TION \ 129.20 REF. 108 SOREE 87.30 REF e 22 REF, 45.14 REF. 24.06 REF, (L33 RE
\‘\ £.00, > @ TOSURFACE 2 TTO SURFACE R TOSWMAACEZ T TOIRMIE I YO SURFACE Z | O SURFACE L ’ @[[x[v] o030 &)]
N
- e ATOREE |
4 N ALLOWANCE REQ.D - 1763 REF
ALL AROUND FOR PROTIC TVE
COMER DURING DRY STORAGE
AND DRY SHIPPING ONLY 8.043 REE
[ ] €3T. WGT. OF MATERIALS (N FUEL ASSEMBLY
GR 1 GR 2
STAIMLESS STEE
CARBON STEEL f—
[EST WY OF FUEL ASSEMBLY [INCONEL e
o | ¢ conTROL Rob AssernBLy URANT Ut DIOLIOE|
GR 1 6R 2
TOTAL LBS
T.3TAF
g ——————— ———— % ﬁ
e (4514 STANDARD

FUEL ASSY SUTLINE
( $3T FUEL TUBKES)

9736
Y, /TN

”
-
o
z
a
-
-3
=3
<




2A-313

PHYSICAL DESCRIPTION REPORT PAGE: 1
Westinghouse 14 X 14 Model C PWR
OVERALL ASSEMBLY CHARACTERISTICS
Initial Year of ManufactuUre.....eiceesesoseseasceasas 1980
Final Year of ManufactuUre..c.ceceveorssssaccssssasass SINP

Total Number Fabricated to Date....ic.eeeveeeeceasse 343

Assembly Width (inches)..cciceeeresenssrsesssassseaess 8,03

Assembly Length (Inches) ...viieecsvesacnssesansssenes 157.238
with Control Rod Inserted......coceecasecssncnes
including Holddown Device, etC.i.iierieeecensannas

Rod Pitch (inNCheS) i ceeerteeetscsscesoncssssssssssss 0.580

Total Assembly Weight (1lbsS)....ccevveiesancacaceassss 1283.0
Weight of Heavy Metal (1bS)...viceierescossnsesncneas 876,00
Metric Tons Initial Heavy Metal (metric tons)....... 0.39700

Enrichment Range (% U235) cvievteacerssacosrcssascscnaceas 2.6=3.3

Average Design Burnup (MWA/MTIHM) .veceveiececeesasss 33000
Maximum Design Burnup (MWA/MTIHM) cceoeoecoacsnnnasas
Linear Heat Rating (KW/foot).cieeesesvenenssnnoncsas
Difficulty Indexes (0-not required, l-simple,..,6-impossible)
for Cutting..vveveneirieearenns cecersecnsassesees 0=3
for Mechanical Disassembly in Air......eeeevse.e 3

for Underwater Cosolidation.....ccveeveesesceaass 0=3
for Underwater Rod Replacement........ccciveuee. 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/ Weight(kg)/ Zone
Assembly Assembly

SPACER~-INCORE 8 6.7590 IN CORE
GRID SLEEVES 8 0.6580 IN CORE
GUIDE TUBES 5 10.9500 IN CORE
SPACER-PLENUM 1 0.7700  GAS PLENUM
TOP NOZZLE 1 8.3460 TOP
HOLDDOWN SPRING 5 1.2000 TOP
BOTTOM NOZZLE 1 5.4400 BOTTOM

Drawing Numbers Associated With Assembly:
1766E73

Material
Name

Inconel-718
St.Steel 304
Zircaloy=-4
Inconel-718
St.Steel 304
Inconel-718

St.Steel 304

Material
Fraction

"1.00000

1.00000
1.00000
1.00000
1.00000
1.00000

1.00000



2A-315

PHYSICAL DESCRIPTION REPORT PAGE: 3
Westinghouse 14 X 14 Model C PWR
FUEL ROD DESCRIPTION TABLE
Type Of ROQ..csieeesscassscessasssanesssassesnsssssss Fuel Rod
Fuel Rod Positions per Assembly...¢..vccvseeaeseassss 176
Typical Number of Fueled Rods per Assembly....:¢..... 176
Rod Diameter (inchesS)...ccveeceacnccanscennasansacasses 0.440
Rod Length (inches) ...cveeveerssesscneesesseasesansss 146,44
Active Length (inches)..cieeiceecesssaesescssessanseaes 136.70
Weight per ROod (1bS).c.iveceercasscsesssssersnssasanses 6.86
Clad Material...ceeveeeeeosonenasanaansseansssasssannas Zircaloy-4
Clad Thickness (inChes)....cuvctreeeserressesoaseensess 0.0260
Clad Final Conditioning......iceiveeveesantesaneeasss HT,SRA
Fuel-Clad Gap (inChesS)..cceerscecssvesseacsssassanesss 0.0038
Fill Gas UsSed..u.cceseessnsassasassasssssasannsansssas He
Initial Gas Pressure (PSig).cciceeessersatcensneaseess 275 = 400

Nitrogen Content of Fill Gas (percent)......vcceveess 4.0



2A-316

PHYSICAL DESCRIPTION REPORT PAGE: 4
Westinghouse 14 X 14 Model C PWR
FUEL ROD DESCRIPTION TABLE continued
Fuel Pellet Material......ceveeececeosesnsecasesesssas Uranium Oxide
Fuel Pellet ShapP@..ccerssssecsscsccssssssassssesasss.s Dished, Chamfered
Fuel Pellet Diameter (inches)....ceciveeessocseesssss 0.3805
Fuel Pellet Length (inchesS)...ciccceieersccassseseass 0.600
Fuel Pellet Weight per Rod (1bS).cieeioecscvsansacsna
Open Porosity (percent).....ceceeeecssoccsacacnsasaass 0=3
Grain Size (MIiCronNS)...iceeveeeisnirserssacasaccenasaaess 8=20
Fuel Density (% theoretical)......ceeeeesreseecaaesas 95
0/U Ratic..........
Smear Density(gr/Cm3) c.cieeersecscccacsssensasanssnss 9.71
Spacer Pellet Material.....cisseeceocecncacccacanssas N/A
Spacer Pellet Length (inches)......cie0eeeveescevssss N/A
Plenum Spring Material......ceeessseaceanssasssasssss St.Steel 302
Plenum Spring Weight per Assembly (lbs)......s.c..... 0.039
Plenum Length (inches).....ciceeeeesocseaecaaarensans
Plenum Volume (cubic inches).....cieveeeeeecsncsaaces 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 ManufacCtUre..cececeecccoceossanssoses 1967
Final Year of ManufaCtUr@. ..o eeeresoeccsanssosacenasns

Total Number Fabricated to Date....cceeecececeseesees 5200

Assembly Width (inches)...cuiieicerrrennancsesasessas 8.434
Assembly Length (inches)......ceeceevesesrsansaacasss 159.71
with Control Rod Inserted...ccceeseesscsceseesse 164

including Holddown Device, etc......vetveeeusa.. 161.51

Rod Pitch (inches) ... civeiivreeosseracascsncsenesoaecse 0.563

Total Assembly Weight (lbS)..eeceveceeeccsncsceasees 1449-1472
Weight of Heavy Metal (lbS)...vcceverneccensoeeanennss 1006=-1034
Metric Tons Initial Heavy Metal (metric tons)....... 0.4563-0.4690

Enrichment Range (% U235) ..c¢ccesceesccscanscscseses 1.85-3.8

Average Design Burnup (MWA/MTIHM) c.evveevcecseaseasas 36000
Maximum Design Burnup (MWA/MTIHM) «..tceveeseeeassesas 50000
Linear Heat Rating (KW/foot)..:ceeeeececenssnnsesses 6.70
Difficulty Indexes (0O-not required, l-simple,..,6-impossible)
for Cutting....eeeeveveneeescncencsccsnassasennses 0=3
for Mechanical Disassembly in Air......ccc00c040 3

for Underwater Cosolidation.....esveevioerevesss 0=3
for Underwater Rod Replacement.....ccetiesesesess 3

Comments:



PHYSICAL DESCRIPTION REPORT

Westinghouse 15 X 15 Std/ZC PWR

2A-320

PAGE: 2

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Assembly

Part Name Parts/
SPACER-INCORE 6
GUIDE TUBES 21
GRID SLEEVES 7
SPACER-PLENUM 1
GRID SLEEVE 1
TOP NOZZLE 1

HOLDDOWN SPRING 4

BOTTOM NOZZLE 1l

6.8000

$.3900

1.2500

0.8160

0.2500
10.7000
1.1400

5.4400

Weight (kg)/ Zone
Assembly

IN CORE
IN CORE
IN CORE

GAS PLENUM

GAS PLENUM
TOP
TOP

BOTTOM

Drawing Numbers Associated With Assembly:

1598E32

Material
Name

Inconel-718
Zircaloy-4

St.Steel 304
Inconel-718
West. Braze
St.Steel 304
St.Steel 304
Inconel-718

St.Steel 304

Material
Fraction
1.00000
1.00000
1.00000
0.90000
0.10000
1.00000
1.00000
1.00000

1.00000



2A-321

PHYSICAL DESCRIPTION REPORT PAGE: 3
Westinghouse 15 X 15 Std/ZC PWR
FUEL ROD DESCRIPTION TABLE
TYPe Of ROQ...cccevietetocesasaossensenscsassesssnsses Fuel Rod
Fuel Rod Positions per Assembly....ceveeevsncncscaess 225
Typical Number of Fueled Rods per Assembly..... ceeea. 204
Rod Diameter (inChesS) .ciceseerersceeresenasessaanceces 0.422
Rod Length (inches)...ccvteiieretnoncessassasanceaness 148.59-151.88
Active Length (inches)........ieivinnecrernoneascanss 142,00-144.00
Weight per Rod (1bS)..cvveessececnscirocssocasvensnsaes 6.77-6.85
Clad Material.....cciviereennniiececanscesssnnnessssss Zircaloy-4
Clad Thickness (INCheS)..cecciierrescrsoccsscsnsosenas 00,0242
Clad Final Conditioning......eec.eceeeeereeucacnees.. HT,SRA
Fuel-Clad Gap (inNChesS).iiceiiriiiaeeceeseastocanceaneaeas 0.0038
Fill Gas US@d..eeeuiersearsossseeassasssossssssscacanass He
Initial Gas Pressure (PSig)iicicieeeerescecenceananes 0 = 475

Nitrogen content of Fill Gas (percent)......eeeeeeves 4-78



PHYSICAL

2A-322

DESCRIPTION REPORT PAGE:

Westinghouse 15 X 15 Std/ZC PWR

FUEL ROD DESCRIPTION TABLE continued

Fuel Pellet Material.....ciiveeeeecatssescacesascnons

Fuel Pellet Shap@..ccocecesossssescsssssocosssssosssce

Fuel Pellet Diameter (inches)....ceveeececescsscascss

Fuel Pellet lLength (inchesS)...icciveesceecssecunncnnnss

Fuel Pellet Weight per Rod (1lbS)..ccoeceeccescnsncass

Open Porosity

[ == of 7=} + ) o L

Grain Size (MiCronS) ...eeeeeesseeensscscaasosasssansnsa

Fuel Density (% theoretical)......vcivetenienannannan

O/U RAtiO..tenieeeesoceeanaesasosesasssseosncsassassss

Smear DensSity(gr/Cm3) .cveeeesarovesessccrososascnsssns

Spacer Pellet
Spacer Pellet
Plenum Spring
Plenum Spring
Plenum Length
Plenum Volume

Comments:

Material...i.oeiueenesnonsnossnnsncenas
Length (inches) .. .ccenvreeancnncncensen
Material....ciereeeneeoananasnnssonnanna
Weight per Assembly (1bS)...eiesscasses
(inches) . v vttt ieeetennseeennsssanncasas

(cubic INChEeS) iv.iteieeranneenconcarsns

Uranium Oxide
Dished, Chamfered
0.3659
0.300-0.675

5.52

10.07

N/A

N/A
St.Steel 302
0.038-0.044
8.200

1.250
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2A-325

PHYSICAL DESCRIPTION REPORT PAGE: 1
Westinghouse 15 X 15 OFA PWR
OVERALL ASSEMBLY CHARACTERISTICS
Initial Year of ManufactuUre.....cceecesocescsceccess 1983
Final Year of ManufactUre.. ..o eeeeeeecsrsasssassccsns

Total Number Fabricated t0 Dat@...cieieeecenasscscss 400

Assembly Width (inches)....coetvveiencesensccaanssa. 8.424

Assembly Length (inchesS)...cciceevrcecssscscsseassss 159.765
with Control Rod Inserted....cceesocesnscocsansnes
including Holddown Device, etC...vctvvvsasaeasss 161.565

Rod Pitch (inches) .i.eviertienneesacnnscnacssasenneas 0.563

Total Assembly Weight (lbs)....cceeeeecncnseseanssss 1448-1459
Weight of Heavy Metal (lbS)..cscecccacasacsccsnasess 1020
Metric Tons Initial Heavy Metal (metric tons)....... 0.46270

Enrichment Range (% U235) ...t sesecassscanosassncanss 3.2=3.6

Average Design Burnup (MWA/MTIHM).....ecccceeesess.. 38000
Maximum Design Burnup (MWA/MTIHM) ...ciseccscscsesess 50000

Linear Heat Rating (KW/foOt)...ieeeescsssccscssnnsss 6.70

Difficulty Indexes (0-not required, l-simple,..,6-impossible)

for Cutting....ciieeeneeceoseosnesnesscnaoseasss 0=3
for Mechanical Disassembly in Air............... 3
for Underwater Cosolidation............. teessess 0=3

for Underwater Rod Replacement.........ec0ceeee. 3

Comments:



2A-326

PHYSICAL DESCRIPTION REPORT

Westinghouse 15 X 15 OFA PWR

PAGE: 2

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Part Name Parts/ Weight (kqg)/ Zone
Assembly Assembly

SPACER-LOWER 1l 1.0300 IN CORE
SPACER-INCORE 5 7.9600 IN CORE
GUIDE TUBES 21 9.3900 IN CORE
SPACER-PLENUM 1l 0.9070 GAS PLENUM
TOP NOZZLE 1 6.8900 TOP
HOLDDOWN SPRING 4 0.9600 TOP
BOTTOM NOZZLE 1l 5.4400 BOTTOM

Drawing Numbers Associated With Assembly:

1l607E93

Material
Name
Inconel-718
Zircaloy-4
Zircaloy-4
Inconel-718
West. Braze
St.Steel 304
Inconel-718

St.Steel 304

Material
Fraction
1.00000
1.00000
1.00000
0.90000
0.10000
1.00000
1.00000

1.00000



2A-327

PHYSICAL DESCRIPTION REPORT PAGE: 3
Westinghouse 15 X 15 OFA PWR
FUEL ROD DESCRIPTION TABLE

Type Of ROA...:ieeerceassssosrsssssssssnnsssansssasssss Fuel Rod
Fuel Rod Positions per Assembly..cceeececccacssccoceaess 225
Typical Number of Fueled Rods per Assembly........... 204
Rod Diameter (InCheS)..ieceeesereassscacnosoossassaas 0,422
Rod Length (inches)...siiireveneseeseeeasseeeasaaasas 151.85
Active Length (inches) ... iiiveenerecisnscssasannass 144.00
Weight per Rod (IbS).ciiecerecsececatetecosnseencasas 6.75=-6.80
Clad Material....coieeeoereneseceaosasnaanannnnna eees Zircaloy-4
Clad Thickness (inChes) cieiieeceterarsserensasessasecas 0.0242
Clad Final Conditioning....veeeveevevsnasessseassasonss HT,SRA
Fuel-Clad Gap (inCheS)...cieeerteeceensrsnsssncrensaess 0.0038
Fill Gas Used..ceeeeeensoscnencssnnncanss tecssesesesss He
Initial Gas Pressure (PSig).icceccecececenccnnseceansesse 275 = 350

Nitrogen Content of Fill Gas (percent)...cceceecsscss 4.0
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Fuel
Fuel
Fuel

Open

2A-328

PHYSICAL DESCRIPTION REPORT PAGE: 4
Westinghouse 15 X 15 OFA PWR
FUEL ROD DESCRIPTION TABLE continued
Pellet Material.....iceveeencosocenccaasoassonnnns
Pellet Shap@..ceesessesesoesssossasssasscnsensas
Pellet Diameter (inches)..cvvevseossscsenccasnnse
Pellet Length (inches)...ceveesneoeossossccesces
Pellet Weight per ROd (1DS)«cevevvnunnecesenenns

Porosity (percent)...ciceecciocsssosasccsonacnsas

Grain Size (MICrONS) ..i.cieeesersenionsessaoasassnsnsas

Fuel

Density (% theoretical) . ceeeeeaciosesessasancoas

O/U Ratio.c.iieineannns Seresssscaaescr et ae o s e s

Smear Density(gr/Cm3) ..cucvsersesenssassassssosnseananss

Spacer Pellet Material..siceciieactcenoncccasonencnss

Spacer Pellet Length (inches)....ceetierienceannsssaan

Plenum Spring Material....coieesevsasasceasosssaonansns

Plenum Spring Weight per Assembly (lbS)..:cccecececas

Plenum Length (inches)....ieiiieeneseearersesscscnnas .

Plenum Volume (cubic inches)....cccieeeirssciaassnansas

Comments:

Uranium Oxide
Dished, Chamfered
0.3659
0.300-0.675

5.73

0-3

N/A
St.Steel 302
0.02-0.03
8.200

1.350
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2A-331

PHYSICAL DESCRIPTION REPORT PAGE: 1
Westinghouse 15 X 15 Std/SC PWR
OVERALL ASSEMBLY CHARACTERISTICS
Initial Year of ManuUfacCtUre. . ceueeooseeeeeecnannesss
Final Year of ManufacCtuUre. cvseeesoesecneeanees e e

Total Number Fabricated £0 Date...ceveieenecesneeees

Assembly Width (Inches)..seiiiieireoroneeroennneennss 8.42

Assembly Length (inches).....veveinnececeeanneeenees 137.06
with Control Rod Inserted....e..eeeeeveneeennaes 138.52
including Holddown Device, etC...ivvevernenen.. .. 137.64

Rod Pitch (Inches)....iiviiviiineeeocseeeanoenneneaas 0.563

Total Assembly Weight (1lbS)..vveeeerreneneseanceeanss 1392-1421
Weight of Heavy Metal (1bS).vecesuieereoeeeecnsoooass 912-930
Metric Tons Initial Heavy Metal (metric tons)....... 0.413-0.422

Enrichment Range (% U235)..cieeeereroececnscsacacens 4.0

Average Design Burnup (MWA/MTIHM)....... tetesaceee e 31000
Maximum Design Burnup (MWQ/MTIHM) ...veeeenveeroeonen
Linear Heat Rating (KW/fO0O0t) ..t veseesenesooannnees
Difficulty Indexes (0-not required, l-simple,..,6-impossible)
for Cutting. ..ot eeiiiinrereeesnnneennaneaness 0=3
for Mechanical Disassembly in Air.......... ceees 3

for Underwater Cosolidation.......cieveveeeveees. 0=3
for Underwater Rod Replacement....cceeeeenceeees 3

Comments:



2A-332

PHYSICAL DESCRIPTION REPORT

Westinghouse 15 X 15 Std/SC PWR

PAGE: 2

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

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

SPACER-INCORE 6 §.1980 IN CORE
GUIDE TUBES 21 7.2600 IN CORE
SPACER-PLENUM 1 0.8660 GAS PLENUM
TOP NOZZLE 1 10.7000 TOP
HOLDDOWN SPRING 4 0.5400 TOP
BOTTOM NOZZLE 1l 8.8500 BOTTOM

Drawing Numbers Associated With Assembly:

114E134

Material
Name

Inconel-718
St.Steel 304
Inconel-718
West. Braze
St.Steel 304
St.Steel 304

St.Steel 304

Material
Fraction
1.00000
1.00000
0.90000
0.10000
1.00000
1.00000

1.00000



2A=-333

PHYSICAL DESCRIPTION REPORT PAGE:

Westinghouse 15 X 15 Std/SC PWR

FUEL ROD DESCRIPTION TABLE
TYPE Of ROQ. . cciuoeeteesoesosacssasassosasesscsosoncas
Fuel Rod Positions per Assembly....eceeeeeececceansnas
Typical Number of Fueled Rods per Assembly...........
Rod Diameter (inNCheS) ...eiececceeecosaceasnnansacasncns
Rod Length (INCheS) . evveteevecaanooscerenoseancaaans
Active Length (iNCheS) ..eiieeeeenesnonenoeenacncesens
Weight Per ROA (1bS) ivuivreenrsotecnonaconnsoanoneanes
Clad Material...ccieeeeenorosescannacnsasaccaannannns
Clad Thickness (INCheS) ...eieeeeneeesonneacsennsnonnans
Clad Final Conditioning...ceeeeeeeeeeerecanensensanas
Fuel-Clad Gap (INChES) .uivieresecensossnanncncosannans
Fill Gas US€d...uuvuuruiennenssansosssancnnonnnnennnna
Initial Gas Pressure (PsSig).u.cereseoseereccanacannsas

Nitrogen Content of Fill Gas (percent)......eeeeeve..

3

Fuel Rod

225

204

0.422
126.52-126.72
120.00-122.00
6.44-6.57
St.Steel 304
0.0165

A/CR

0.0025

AIR

0

78.0



2A-334

PHYSICAL DESCRIPTION REPORT PAGE:

Westinghouse 15 X 15 Std/SC PWR

FUEL ROD DESCRIPTION TABLE continued

Fuel Pellet Material...oicecoeeocecscscecooscsossccnceas

Fuel Pellet Shap.iccvseceescecrsossesosasssconscscsncnsss

Fuel Pellet Diameter (inches)..cviececieeccascosnncenes

Fuel Pellet Length (inchesS)....iceercnrenccosvanecnsns

Fuel Pellet Weight per Rod (1lbS).:csceeceaeesensoccona

Open Porosity (percent) ....cceeeciceessecnsennscssacas

Grain SizZe (MIiCIONS)...cieisecscesesvassasacsanesnsas

Fuel Density (% theoretical).iiciieeesvesceccacaannas

O/U RALiO. et tneeessaseasensosanssssacnnssasacnsss

Smear DensSity.iciceeeeeeecsscncacsnesssanasosscsassne

Spacer
Spacer
Plenum
Plenum
Plenum

Plenun

Pellet
Pellet
Spring
Spring
Length

Volume

Comnments:

Material.....oeieeevecierveconncocanans
ILength (inches)..eviiiriescivencernaonons
Material...ceeeeeneenevonoecccncncnnnns
Weight per Assembly (1bS).cciereeercans
(INCheS) i i ivieieeeseessrsesssasanaannaa

(cubic Inches) .iivieiiatesoceorcncnanan

Uranium Oxide
Dished, Chamfered
0.3895

0.675

5.25

0-3

Alum. Oxide
N/A
Carbon Steel

0.025

0.850
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2A-337

PHYSICAL DESCRIPTION REPORT PAGE: 1
Westinghouse 15 X 16 PWR
OVERALL ASSEMBLY CHARACTERISTICS
Initial Year Of ManuUfacCtUre.. o cececteocascansonnoss
Final Year of ManUfaCtUre. .. ceeeeesoseccneosncocnecnss

Total Number Fabricated to Date....cieeeenccoeensees

Assembly Width (inches) ccveeeeotvontroccsronssocanns

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

Rod PitCh (INCheS) it iiiietnnertorrsnscervescacsonanes

Total Assembly Weight (1bS)...eeeiececerecacaanosonns
Weight of Heavy Metal (1bS)....covveerrernnnnensanns
Metric Tons Initial Heavy Metal (metric tons).......

Enrichment Range (% U235) . .civeennsoeonosocsoccocnnses

Average Design Burnup (MWA/MTIHM) ...c.cvveeannosanes
Maximum Design Burnup (MWA/MTIHM) ¢ .veevensoncanasas

Linear Heat Rating (KW/foOt) ... eetereeosonnonneasas

6-impossible)

Difficulty Indexes (O-not required, l-simple,..
for Cutting..coveeernsnecsnconinescsaceannns
for Mechanical Disassembly in Air..........
for Underwater Cosolidation................
for Underwater Rod Replacement....c.ceese..

* s 2 e 0~

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/ wWeight (kg)/ Zone Material
Assembly Assembly Name

Drawing Numbers Associated With Assembly:

Material
Fraction



2A-339

PHYSICAL DESCRIPTION REPORT PAGE: 3
Westinghouse 15 X 16 PWR
FUEL ROD DESCRIPTION TABLE
TYPE Of ROQ:ceoccesossasosscsonsasssnsonsssssosnnnsseansscs
Fuel Rod Positions per Assembly...ccceescsescacssecas 240
Typical Number of Fueled Rods per Assembly....eoeeeoes
Rod Diameter (iNChesS)....cetceseonsesaconcascsocaneca
Rod Length (inches)...ieeieeecssesccassascosssesaannana
Active Length (IncChesS).ciesecacosorcsssonccossasennas
Welght per Rod (1bS).icvieesseerseccaavenenssacsaananes
Clad Material.....ciieeeeeneacesoesaanasoncanancosons
Clad Thickness (Inches)....cceeeeeeenencnaaeannnesnss
Clad Final Conditioning...cceeeeeccenscsncansannsenns
Fuel-Clad Gap (INChesS) cvceteieerssatecteasacnsssoncononse
Fill Gas USed....ucetrnrnceerononcrcncrncacasaasncnns
Initial Gas Pressure (psSig).ceeiceeececesaacnnnnscnnas

Nitrogen Content of Fill Gas (percent)...ceceeececess



2A-340

PHYSICAL DESCRIPTION REPORT : PAGE: 4
Westinghouse 15 X 16 PWR
FUEL ROD DESCRIPTION TABLE continued
Fuel Pellet Material....cieeeseseeeescsasecssonnnnnas
Fuel Pellet Shape@.:sceocecctrscscersonsrsssascacncnnnsos
Fuel Pellet Diameter (incheS)....ccceeeescesacsnansscs
Fuel Pellet Length (inches)....ccerieericrnecrercnnacas
Fuel Pellet Weight per Rod (1bS).eeceeivecenoccscnses
Open Porosity (percent)...c.ceeececceosescscscsccaasens
Grain Size (micronsS)...ieuieerecasevsoacenansaranaannes
Fuel Density (% theoretical).ieeiieeceerecrascosnannne
O/U RAtL1O0...iuieestestessaosoasansasscosssoncsssssssancss
Smear DensSity..coeeeeesceenesensescsnansssacasassosnsss
Spacer Pellet Material.....oeeceecsosscsocessnancnsas
Spacer Pellet Length (Inches).....iciiiiiiiiiennanens
Plenum Spring Material....ieiieeneeeescncecacaannncns
Plenun Spring Weight per Assembly (lbS)..sveesccoases
Plenum Length (inches)...iivieerecssnassaoonscssas .
Plenum Volume (cubic inches)....ccecieeeecccscannanss

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 ManufacCtUre....ccoeeeceaceencscceass 1975
Final Year of ManufactUre....ceceeecscceesnssocsscssnas

Total Number Fabricated to Dat@.:....ccceeececescaces 6006

Assembly Width (Iinches) .iieeiiereersioasencscesasanness B.434

Assembly Length (inches)...ceveecesessescosesassases 159,765
with Control Rod Inserted...ccveeeescacsseansses 167.220
including Holddown Device, etc...vvvvcvveeeeaes.. 161.556

Rod Pitch (inches)...ceveeriaerirsnsnoseneaasccsnses 0.496

Total Assembly Weight (1bS).vecescencrananvansrseess 1482.0
Weight of Heavy Metal (1bS)..ieiecevscsneesisanasesas 1022.00
Metric Tons Initial Heavy Metal (metric tons)....... 0.46360

Enrichment Range (% U235).c.csetoreccacsscansnassens 1.6-3.8

Average Design Burnup (MWA/MTIHM) ...vveeceveanessseas 38000
Maximum Design Burnup (MWA/MTIHM) ...ceeseecsscaaaeces S0000
Linear Heat Rating (KW/foot)..:iieeveeececosoanceeces 5.44
Difficulty Indexes (0-not required, 1l-simple,..,6-impossible)
for Cutting...iiieinneecieensneenssecscaserssasaes 0=3
for Mechanical Disassembly in Alr.........c.v... 3

for Underwater Cosolidation.....ieeeeveneccaeea. 0-3
for Underwater Rod Replacement.........seececees 3

Comments:



PHYSICAL DESCRIPTION REPORT

2A-344

Westinghouse 17 X 17 Std PWR

PAGE: 2

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Assembly

Part Name Parts/
SPACER-INCORE 6
GUIDE TUBES 25
GRID SLEEVES 6
SPACER-PLENUM 1
GRID SLEEVE 1

HOLDDOWN SPRING ¢4
TOP NOZZLE 1

BOTTOM NOZZLE

[

4.9000
9.5260
0.5400

0.7930

0.0910
0.9600
6.8900

5.9000

Weight (kg)/ Zone
Assembly

IN CORE
IN CORE
IN CORE

GAS PLENUM

GAS PLENUM
TOP
TOP

BOTTOM

Drawing Numbers Associated With Assembly:

1465F30

Material
Name

Inconel-718
Zircaloy-4

St.Steel 304
Inconel-718
West. Braze
St.Steel 304
Inconel-718
St.Steel 304

St.Steel 304

Material
Fraction
1.00000
1.00000
1.00000
0.90000
0.10000
1.00000
1.00000
1.00000

1.00000



2A-345

PHYSICAL DESCRIPTION REPORT PAGE: 3
Westinghouse 17 X 17 Std PWR
FUEL ROD DESCRIPTION TABLE

TYPe Of ROQ.::tteeensessascsoannssscnssssssssasscessssss Fuel Rod
Fuel Rod Positions per Assembly.....cceeecsessacacess 289
Typical Number of Fueled Rods per Assembly........... 264
Rod Diameter (inches)....ceveieeacecerssscncnscascasss 0.374
Rod lLength (inches)....v.ciiiiiinereseeesnnsssunansnse 151.560-151.635
Active length (inches)...iciiiierenreenersencseceaarss 144.00
Weight per Rod (1lbS) ...ceievecesosenasssessacsassasss 5.37
Clad Material.....ceeeseensessnssecasssnssnseansesssass Zircaloy-4
Clad Thickness (inches)...cetictsececsvosnsssrssssosassecas 0.0225
Clad Final Conditioning....ccceeeeeeeeaacssnassaseses. HT,SRA
Fuel-Clad Gap (INCheS) .. .cvierrstroancssrsecsasensasses 00325
Fill Gas UsSeA. .t itutnnsrerscssesactascssasscsnsanasas He
Initial Gas Pressure (PsSig)...ccececrevessnccscesseanes 275 = 500

Nitrogen Content of Fill Gas (percent).....c.eeesee.. 4.0



2A-346

PHYSICAL DESCRIPTION REPORT PAGE: 4
Westinghouse 17 X 17 Std PWR
FUEL ROD DESCRIPTION TABLE continued
Fuel Pellet Material...... G eetietteiiitatietaneeeee.. Uranium Oxide
Fuel Pellet ShaApPE..::cceveescsocssssesasasnssasssssss. Dished, Chamfered
Fuel Pellet Diameter (inches)....iciceersrecensasaaas. 0.3225
Fuel Pellet Length (inches).....vveeiereescacsacacess 0.530

Fuel Pellet Weight per Rod (lbs)....cvserevecercaseee 4.37

Open Porosity (percent).....c.veeeee.. cresaans ceeecssaes 0=3
Grain Size (microns)......eeveuee ceserssecsssceaneces 8=20
Fuel Density (% theoretical)...... ceereans teecsseeses 95

O/U RAti10..eeeeneeretonoacaaosososnssossassossaoasonsans

Smear Density(gr/Cm3) ccicececsceccoossossssscasnsaases 9.99

Spacer Pellet Material............. ceresscenaan eesee.s N/A

Spacer Pellet Length (inches)............c0cetveenn.. N/A

Plenum Spring Material........ccetveencasccesesnsssa. St.Steel 302
Plenum Spring Weight per Assembly (lbs).....se¢e.s... 0.020-0.037
Plenum Length (inches)....c.ccsutcenseesecsssnoscancsaess 6.300

Plenum Volume (cubic inches)....iieceevnsercoacscnesss 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 ManufactuUre...c.cceceoeecececcaceasaaaes 1983

Final Year of Manufacture.....ccceoeeeveeeeecasscsas SINP

Total Number Fabricated to Date.....cuieeneencesenean 1417
Assembly Width (inChesS) ...t eeirteseserecrneneosaees 8.434
Assembly Length (inches)....iiieineirereersssnenens ... 159.765

with Control Rod Inserted.......ccvvvenreceaeaee 167.22
including Holddown Device, etC.....cvveseeecesce. 161.57

Rod Pitch (inChesS).i.isiineeeennnsenosecanss creaeaas 0.496
Total Assembly Weight (1lbS).....icieuieersensccacanas 1373.0
Weight of Heavy Metal (1bS).v.ciecenreneaennnn ceeees 939,00

Metric Tons Initial Heavy Metal (metric tons)....... 0.42600

Enrichment Range (% U235)..cceecececnsoncacananseess 1.6-3.8

Average Design Burnup (MWA/MTIHM)..:.:c1eevevceeceess 38000
Maximum Design Burnup (MWA/MTIHM) ..u.veevsoseacnnocen

Linear Heat Rating (KW/foOOt)...iuveeeesocecnunsoeaaes 5.44

Difficulty Indexes (0-not required, l-simple,..,6-impossible)

for Cutting...iieiiiniinnnnannanacnanenans seese. 0-3
for Mechanical Disassembly in Air.....e0occeeues. 3
for Underwater Cosolidation...eueeeeecsenerens «s 0-3
for Underwater Rod Replacement.........s0.. seees 3

Comments:



PHYSICAL DESCRIPTION REPORT

2A-350

Westinghouse 17 X 17 OFA PWR

PAGE: 2

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

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

SPACER-LOWER 1 0.9250 IN CORE
SPACER-INCORE S5 7.0220 IN CORE
GUIDE TUBES 24 9.5300 IN CORE
SPACER-PLENUM 1 0.8850 GAS PLENUM
TOP NOZZLE 1l 6.83900 TOP
BOTTOM NOZZLE 1 5.8970 BOTTOM
HOLDDOWN SPRING 4 0.9600 TOP

B. GRID SLEEVE 1 0.0910 IN CORE
GRID SLEEVE 1 0.0910 GAS PLENUM

Drawing Numbers Associated With Assembly:

14

65F89

Material
Name
Inconel-718
Zircaloy-4
Zircaloy-4
Inconel-718
West. Braze
St.Steel 304
St.Steel 304
Inconel-718
St.Steel 304

St.Steel 304

Material
Fraction
1.00000
1.00000
1.00000
0.90000
0.10000
1.00000
1.00000
1.00000
1.00000

1.00000



2A-351

PHYSICAL DESCRIPTION REPORT

PAGE:

Westinghouse 17 X 17 OFA 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.......cces.

Clad Thickness (inches).

Clad Final Conditioning.

Fuel-Clad Gap (inches)...

Fill Gas Used....

Initial Gas Pressure (psig).

.

Nitrogen Content of Fill Gas (percent)..

3

Fuel Rod
289

264

0.360
151.560~-151.635
144.00
4.94
Zircaloy=-4
0.0225
HT,SRA
0.0031

He

275 - 350



2A-352

PHYSICAL DESCRIPTION REPORT PAGE: 4
Westinghouse 17 X 17 OFA PWR
FUEL ROD DESCRIPTION TABLE continued
Fuel Pellet Material.....cevereceronsoasasncaacanns +«+ Uranium Oxide
Fuel Pellet Shape...ccceresvronsaccssanssasosnssans ... Dished, Chamfered
Fuel Pellet Diameter (inchesS).....s:iveeeesecsseeeess. 0.3088
Fuel Pellet Length (inches).....cveeveesvconvencasess 0,507
Fuel Pellet Weight per Rod (lbS).:eiiriescteerecaaaes 4.01
Open Porosity (percent)....ieerieeceecsscsecenenns ee.. 0-3%
Grain Size (MiCroNS)...eiveeerreereeocosnannnsa ceeese. 8-20
Fuel Density (% theoretical)...... ce s e e s et tccaanaan 95
0/U Ratio..ieneeeens et et eteet e et ee s e enaaenn o
Smear Density(gr/Cm3).civierrerseacsesaancsrsonecenses 9.99
Spacer Pellet Material......civeeiiineesensnecsenaaas N/A
Spacer Pellet Length (inches).......vcvvevrieereanaa. N/A
Plenum Spring Material......eeveteeessecosorecansaass St.Steel 302
Plenum Spring Weight per Assembly (l1bS)...c.cveveeeo.. 0.020-0.030
Plenum Length (inches).......... ceseransaaas seeeseses 6.900
Plenum Volume (cubic inches)...:ieteveeeececesssnneee 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....ccoeosececesccasaseas 1987
Final Year of ManufaCtuUr@. . ccceeoseoansssoscssascssoss

Total Number Fabricated to Date....cceverscectnscecees O

Assembly Width (inches) ...icvvieceresoceveccssssnnsss B.426

Assembly Length (inches)...ciiereesecsccnccensnasass 160.1
with Control Rod Inserted..ccesccsccccsconnssnes
including Holddown Device, etC.eeiiiciecarannas

Rod Pitch (Inches) ..i.uivtesnenvsacsassscancannnnesnes 0.496

Total Assembly Weight (1bS)...sececeseccececsnseecss 1365.0
Weight of Heavy Metal (lbS)..:eceeesvsccasncnsesnsse 932.61
Metric Tons Initial Heavy Metal (metric tons)....... 0.42302

Enrichment Range (% U235)....tceeessreanccaosoncenns

Average Design Burnup (MWA/MTIHM) ....iceeevencncnans
Maximum Design Burnup (MWA/MTIHM) ccsceecrnsscansanas
Linear Heat Rating (KW/foOt) ...eieeeennosnsoconasnns
Difficulty Indexes (0O-not required, l-simple,..,6-impossible)
for CUttiIng..veveeeeseeransasensossccansscasoass
for Mechanical Disassembly in Air.......eccveea. X

for Underwater Cosolidation.....ecceesrvuasansas
for Underwater Rod Replacement.......cceececeevees X

Comments:



2A-356

PHYSICAL  DESCRIPTION REPORT PAGE: 2
Westinghouse 17 X 17 vant 5 PWR

FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

Part Name Parts/ Welght(kqg)/ Zone Material Material

Assembly Assembly Name 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:




2A-357

PHYSICAL DESCRIPTION REPORT PAGE: 3
Westinghouse 17 X 17 Vant 5 PWR
FUEL ROD DESCRIPTION TABLE
TYPe Of ROA..cuseeescaaesoceacaaseanacsecasanessassasss Fuel Rod
Fuel Rod Positions per Assembly.....ccsveeececaacesss 289
Typical Number of Fueled Rods per Assembly........... 264
Rod Diameter (inches).....cciceecenceescscssnssaaraes 0.36
Rod Length (inches) ..ceiiierererersncroscasosnsssenssss 152.3
Active Length (inches)....cieteieeersnennsonesssesenss 144
Weight per Rod (lbS) .. ceessenssscasssnrassasssaansss
Clad Material..ceeveeeacenersncessasersssnssssenssass Zircaloy-4
Clad Thickness (Inches) ¢..vviieieoreesniovonssscenaes 0.0225
Clad Final Conditioning....oeveeeeeenrnireccnnnacanns
Fuel-Clad Gap (inches) .i.ieeivreeassnnossanscssnseases 0.00325
Fill Gas USe@d...cceeeeesvsscsvsssassssssssscsessssseses HE
Initial Gas Pressure (PSig).ccecetcecesscssoccaanasca

Nitrogen Content of Fill Gas (percent)....cccessesass 0.0



2A-358

PHYSICAL DESCRIPTION REPORT PAGE: 4
Westinghouse 17 X 17 Vant 5 PWR
FUEL ROD DESCRIPTION TABLE continued
Fuel Pellet Material.....ccceeeeesesceccssssssssssese Uranium Oxide
Fuel Pellet ShaPE.v:cecerscosecsasancsssnsssscsssnssss
Fuel Pellet Diameter (inches)....ceeseceecsccscsesecss 0.3088
Fuel Pellet Length (inches)...ceeeeeseccssccscnccnsss 0.51
Fuel Pellet Weight per ROAd (1bS)ieceecssrscscecesocsoes 4.01
Open Porosity (percent).cciceceecsccseccccnccctcasens
Grain Size (MIiCrONS) ivivieieencrectcntecoscecennnanons
Fuel Density (% theoretical).c.eviceecscececcsscsnseas 95
O/U RatiO.iiesiseseoetetesesesessssocssossnsosecoonsonnsse
SmeaYr DenSity.ceeecesesccsstavaccscnsccosscssancoscses
Spacer Pellet Material..civesesceecsescancenonsosonncs
Spacer Pellet Length (iNChesS).v.ciieetecccncesscnnnsns
Plenum Spring Material..cccieeseecescoesoccsttocesnses
Plenum Spring Weight per Assembly (1lbS).ceecsscceocen
Plenum Length (iNCheS).icveescertsstcecesocccstoscanes 7.405
Plenum Volume (cubic inches)....ccveeveecccccscennces 0.577

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




Top Nozzle

Intermediate Flow Mixer

S
e
———
—y

Source:

Westinghouse
Electric Co.
Information

Brochure

Rl



2A~-361

PHYSICAL DESCRIPTION REPORT PAGE: 1
Westinghouse 17 X 17 XLR PWR
OVERALL ASSEMBLY CHARACTERISTICS
Initial Year of ManufactuUre...c.oececcensooccosansess
Final Year Of ManuUfacCtuUre@..cceseeeeeeessocensnssonaes

Total Number Fabricated to Date.....ceeeeeecccoccoees

Assembly Width (inches)..eetirieiiieieernseannvevaese 8.43
Assembly Length (inches).cciviciccenesvoaeannens «e.. 199
with Contreol Rod Inserted...coeeeeeceeensonscsaa
including Holddown Device, @tC..iitiiivranesanns

Rod Pitch (inChes) . i.iiiiieeicieceeesseneesarsenenens 0.496

Total Assembly Weight (1bS)ieeieiereirtcocnnnncecnees
Weight of Heavy Metal (1bS).icterieeeeeecenncennnonnn
Metric Tons Initial Heavy Metal (metric tons).......

Enrichment Range (% U235) .uuuiscecsoeocsosocossosonsns

Average Design Burnup (MWA/MTIHM) . vveeenecoceannosns
Maximum Design Burnup (MWA/MTIHM) . oeeeveeecnnansnons

Linear Heat Rating (KW/foot)...eiceceencerenn cresasae

Difficulty Indexes (0-not required, l-simple,..,6-impossible)
for Cutting...civiiirinenneennarannanns e essena .
for Mechanical Disassembly in Air..........c....
for Underwater Cosolidation......i.ciiiivieennnn
for Underwater Rod Replacement.......... ceatanan

Comments:
This assembly type manufactured for South Texas Plant 1 & 2

only.



2A-362

PHYSICAL DESCﬁIPTION REPORT PAGE: 2
Westinghouse 17 X 17 XLR PWR
FUEL ASSEMBLY HARDWARE PARTS AND MATERIALS

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

Drawing Numbers Associated With Assembly:

Material
Fraction




2A-363

PHYSICAL DESCRIPTION REPORT PAGE: 3
Westinghouse 17 X 17 XLR PWR
FUEL ROD DESCRIPTION TABLE
Type O0f ROQ. ..t ieteeeesseeasaonosssocnasnnsasssssans Fuel Rod
Fuel Rod Positions per Assembly......cceeeeene cieees. 289

Typical Number of Fueled Rods per Assembly...........

Rod Diameter (inches).....c.evveervann ceis et eeeste e 0.374

Rod Length (inches)...ceeereieecsrtnersesaccsanesanannas 176.642
Active Length (inches)....civiveeenneennn Crceeessanan

Weight per Rod (1bS)..ciiienrveccanecnnss ceceeeesaaas

Clad Material...ceeveereesansonsensansnnanns ceessesass Zircaloy-4
Clad Thickness (inches)....ceeevseess creaesaaaccensan 0.0225
Clad Final Conditioning....... Crettcerantcaaeaee N

Fuel-Clad Gap (inches)...ccieeceeceescesencasncsaaaeces 0.0035
Fill Gas Used..ce et eeacsesscscanaancss
Initial Gas Pressure (PSig)...ecceceecas

Nitrogen Content of Fill Gas (percent)...... crseeasee 0.0



2A-364

PHYSICAL DESCRIPTION REPORT PAGE: 4
Westinghouse 17 X 17 XLR PWR
FUEL ROD DESCRIPTION TABLE continued
Fuel Pellet Material..csiceceecsccscscoccccecnssananse
Fuel Pellet Shape..i.cccccecscesscsssscscscnnsssscssssncsss
Fuel Pellet Diameter (inches)..eceecscecessosascaasss 0.322
Fuel Pellet Length (inches)...........;..............
Fuel Pellet Weight per Rod (1bS).ciceeescnsccesscance
Open Porosity (percent)...ccceesecsccccsscassascocsnssns
Grain Size (MIiCYONS) .vecieeveecctaseccscssscssccncnans
Fuel Density (% theoretical).eieeeeeevensscacncancnns
O/U RAtiOseeeeasesscssassonsnsesassossssscsnsasssasse
Smear DenSity.ececistescesccstsassasessnscananssasassscs
Spacer Pellet Mﬁterial...............................
Spacer Pellet Length (inNCheS).veeseesesncenaccaccccses
Plenum Spring Material...ceeeescecarcccascessnccnacss
Plenum Spring Weight per Assembly (1lbS).cecescecescss
Plenum Length (iNCheS) .+ cscteecesssrscsacosssocsccssannse
Plenum Volume (cubic inchesS).cceeceecececcssosenscscas

Comments:
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