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P NAC WN INTERNATIONAL
Atlanta Corporate Headquarters 
655 Engineering Drive 
Norcross, Georgia 30092 
770-447-1144 
Fax 770-447-1797 
www.nacintl.comDecember 7, 2000

U.S. Nuclear Regulatory Commission 
11555 Rockville Pike 
Rockville, MD 20852-2738 

Attn: Document Control Desk

Subject:

References:

Docket No. 72-1015

Submittal of Supplemental Information to the Request for Amendment of the Certificate of 
Compliance for the NAC-UMS® Universal Storage System to Incorporate Nonfuel 
Components and Uncanistered Damaged Fuel Rods as Approved Contents 

1. Safety Analysis Report for the NAC-UMS® Universal Storage System, Revision 5, 
NAC International, September 29, 2000 

2. Draft Certificate of Compliance for Amendment I to the NAC- UMS® Universal 
Storage System, United States Nuclear Regulatory Commission, October 2000 

3. Request for Amendment of the Certificate of Compliance for the NAC-UMS® 
Universal Storage System to Incorporate Nonfuel Components and Uncanistered 
Damaged Fuel Rods as Approved Contents, NAC International, October 17, 2000

NAC International (NAC) herewith submits supplemental information to the Reference 3 amendment request 
to support the Maine Yankee Decommissioning Project. These changes have been discussed previously with 
members of the NRC Spent Fuel Project Office staff.  

This submittal includes 10 copies of the supplemental information and the associated Revision UMSS-00M 
changed pages for the NAC-UMS® Universal Storage System Safety Analysis Report (SAR), which 
incorporates the information. The List of Effective Pages for the SAR is updated.  

This supplemental information clarifies the wording in the last paragraph on Page 122B2-4 and deletes the 
following repetitive paragraph on Page 12B2-5. Also, in Table 12B2-7(A) 2., the second sentence is deleted 
because it was incorrect. The ICI Thimbles do not extend the length of the fuel assembly and, therefore, do 
not have to be placed in a Class 2 canister.  

If you have any comments or questions, please contact me at (678) 328-1321.  

Sincerely, 

Thomas C. Thompso'n 
Director, Licensing 
Engineering & Design Services 

Enclosure

cc M. Meisner 
G. Zinke 
P. Plante 

ED20001845

(MY) 
(MY) 
(MY)
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For the PWR fuel basket configuration, shown in Figure 12B2-1, fuel positions are 

numbered using the drain line as the reference point. Fuel positions 9, 10, 15 and 16 are 

considered to be basket center positions for the purpose of meeting the preferential 
loading requirement. The fuel with the shortest cooling times from among the fuel 

designated for loading in the CANISTER will be placed in the center positions. A single 

fuel assembly having the shortest cooling time may be loaded in any of these four 

positions. Fuel positions 1, 2, 3, 6, 7, 12, 13, 18, 19, 22, 23 and 24 are periphery 
positions, where fuel with the longest cooling times will be placed. Fuel with the longest 

cooling times may be loaded in any of these 12 positions. Similarly, designated fuel 

assemblies with cooling times in the midrange of the shortest and longest cooling times 
will be loaded in the intermediate fuel positions -4, 5, 8, 11, 14, 17, 20 and 21.  

For the BWR fuel basket configuration, shown in Figure 12B2-2, fuel positions are also 
numbered using the drain line as the reference point. Fuel positions 23, 24, 25, 32, 33 

and 34 are considered to be basket center positions for the purpose of meeting the 
preferential loading requirement. The fuel with the shortest cooling times from among 

the fuel designated for loading in the CANISTER will be placed in the center positions.  

However, the single fuel assembly having the shortest cooling time will be loaded in 
either position 24 or position 33. Fuel positions 1, 2, 3, 4, 5, 6, 12, 13, 19, 20, 28, 29, 37, 

38, 44, 45, 51, 52, 53, 54, 55 and 56 are periphery positions, where fuel with the longest 
cooling times will be placed. Fuel with the longest cooling times may be loaded in any of 
these 23 positions. Designated fuel assemblies with cooling times in the midrange of the 

shortest and longest cooling times will be divided into two tiers. The fuel assemblies 
with the shorter cooling times in the midrange will be loaded in the inner intermediate 

fuel positions - 15, 16, 17, 22, 26, 31, 35, 40, 41, and 42. Fuel assemblies with the longer 

cooling times in the midrange will be loaded in the outer intermediate fuel positions - 7, 

8, 9, 10, 11, 14, 18, 21, 27, 30, 36, 39, 43, 46, 47, 48, 49 and 50.  

These loading patterns result in the placement of fuel such that the shortest-cooled fuel is 
in the center of the basket and the longest-cooled fuel is on the periphery. Based on 

engineering evaluations, this loading pattern ensures that fuel assembly allowable 

cladding temperatures are satisfied.  

(continued) 
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B 2.1.3 Maine Yankee SITE SPECIFIC FUEL Preferential Loading 

The estimated Maine Yankee SITE SPECIFIC FUEL inventory is shown in Table 12B2-6. As 

shown in this table, certain of the Maine Yankee fuel configurations must be preferentially 
loaded in specific basket fuel tube positions.  

Corner positions are used for CONSOLIDATED FUEL, certain HIGH BURNUP FUEL and 
DAMAGED FUEL or FUEL DEBRIS loaded in a MAINE YANKEE FUEL CAN, for fuel 
assemblies with missing fuel rods or fuel assemblies with fuel rods that have been replaced by 
hollow Zircaloy rods. Designation for placement in corner positions results primarily from 

shielding or criticality evaluations of these fuel configurations. CONSOLIDATED FUEL is 

conservatively designated for a corner position, even though analysis shows that these lattices could 

be loaded in any basket position. Corner positions are positions 3, 6, 19, and 22 in Figure 12B2-1.  

Preferential loading is also used for HIGH BURNUP fuel not loaded in the MAINE YANKEE 
FUEL CAN. This fuel is assigned to peripheral locations, positions 1, 2, 3, 6, 7, 12, 13, 18, 19, 
22, 23, and 24 in Figure 12B2-1. The interior locations must be loaded with fuel that has lower 

bumup and/or longer cool times to maintain the design basis heat load and component 
temperature limits for the basket and canister, and the spent fuel short-term temperature limits, as 

described in Section B 2.1.2.  

One of the three loading patterns (Standard, 1.05 kW (periphery), or 0.958 kW (periphery)) 

shown in Table 12B2-8 must be used to load each canister. Once selected, all of the spent fuel in 

that canister must be loaded in accordance with that pattern. Within a pattern, mixing of 

enrichment and cool time is allowed, but no mixing of loading patterns is permitted. For 

example, choosing a Perf (1.05) pattern restricts the interior fuel to the cool times shown in the 

Perf (1.05i) column, and the peripherial fuel to the cool times shown in the Perf (1.05p) column.  

Fuel assemblies with a control element assembly (CEA) inserted will be loaded in a Class 2 

canister and basket due to the increased length of the assembly with the CEA installed.  

However, these assemblies are not restricted as to loading position within the basket. Fuel 

assemblies with non-fuel items installed in corner guide tubes of the fuel assembly must also 

have a CEA flow plug installed and must be loaded in a basket corner fuel position in a Class 2 

canister.  

(continued)
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The Transportable Storage Canister loading procedures indicates that loading of a fuel 
configuration with removed fuel or poison rods, CONSOLIDATED FUEL, or a MAINE YANKEE 

FUEL CAN with HIGH BURNUP FUEL, DAMAGED FUEL, HIGH BURNUP FUEL or 
UNCANNED DAMAGED FUEL, is administratively controlled in accordance with Section B 2.1.
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Figure 12B2-1 PWR Basket Fuel Loading Positions

H

Figure 12B2-2 BWR Basket Fuel Loading Positions
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Table 12B2-7 Maine Yankee Site Specific Fuel Limits 

A. Allowable Contents 

1. Combustion Engineering 14 x 14 PWR INTACT FUEL ASSEMBLIES meeting the 

specifications presented in Tables 12B2-1, 12B2-2 and 12B2-4.  

2. PWR INTACT FUEL ASSEMBLIES may contain inserted Control Element Assemblies 

(CEA), In-Core Instrument (ICI) Thimbles or CEA Flow Plugs.  

3. PWR INTACT FUEL ASSEMBLIES with fuel rods replaced with stainless steel or 

Zircaloy rods or with Uranium oxide rods nominally enriched up to 1.95 wt %.  

4. PWR INTACT FUEL ASSEMBLIES with fuel rods having variable enrichments with a 

maximum fuel rod enrichment up to 4.21 wt % 235U and that also have a maximum planar 

average enrichment up to 3.99 wt % 235U.  

5. PWR INTACT FUEL ASSEMBLIES with annular axial end blankets. The axial end 

blanket enrichment may be up to 2.6 wt % 235U.  

6. PWR INTACT FUEL ASSEMBLIES with solid filler rods or burnable poison rods 

occupying up to 16 of 176 fuel rod positions.  

7. PWR INTACT FUEL ASSEMBLIES with one or more grid spacers missing or damaged 

such that the unsupported length of the fuel rods does not exceed 60 inches or with end 

fitting damage, including damaged or missing hold-down springs, as long as the assembly 

can be handled safely by normal means.  

B. Allowable Contents requiring preferential loading based on shielding, criticality or thermal 

constraints. The preferential loading requirement for these fuel configurations is as described 

in Table 12B2-6.  

1. PWR INTACT FUEL ASSEMBLIES with up to 176 fuel rods missing from the fuel 

assembly lattice.  

2. PWR INTACT FUEL ASSEMBLIES with a burnup between 45,000 and 50,000 

MWD/MTU.  

3. PWR INTACT FUEL ASSEMBLIES with a burnable poison rod replaced by a hollow 

Zircaloy rod.
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Table 12B2-7 Maine Yankee Site Specific Fuel Limits (continued) 

4. PWR UNCANNED DAMAGED FUEL. UNCANNED DAMAGED FUEL must be 

loaded in a basket periphery fuel loading position. UNCANNED DAMAGED FUEL is 

limited to 24 fuel rods in each CANISTER.  

5. INTACT FUEL ASSEMBLIES with a startup source in a center guide tube. The assembly 

must be loaded in a basket corner position and must be loaded in a Class 1 CANISTER.  

Only one (1) startup source may be loaded in any fuel assembly or any CANISTER. The 

CANISTER may not also contain the Boronometer source.  

6. PWR INTACT FUEL ASSEMBLIES with CEA ends (finger tips) and/or ICI segment 

and/or Boronometer source, inserted in comer guide tube positions. The assembly must 

also have a CEA flow plug installed. The assembly must be loaded in a basket corner 

position and must be loaded in a Class 2 CANISTER.  

7. INTACT FUEL ASSEMBLIES may be loaded in a MAINE YANKEE FUEL CAN.  

8. FUEL enclosed in a MAINE YANKEE FUEL CAN. The MAINE YANKEE FUEL CAN 

can only be loaded in a Class 1 CANISTER. The contents that must be loaded in the 

MAINE YANKEE FUEL CAN are: 

a) PWR fuel assemblies with up to two INTACT or DAMAGED FUEL rods inserted in 

each fuel assembly guide tube or with up to two burnable poison rods inserted in each 

guide tube. The rods inserted in the guide tubes cannot be from a different fuel 

assembly. The maximum number of rods in the fuel assembly (fuel rods plus inserted 

rods, including burnable poison rods) is 176.  

b) A DAMAGED FUEL ASSEMBLY with up to 100% of the fuel rods classified as 

damaged and/or damaged or missing assembly hardware components. A DAMAGED 

FUEL ASSEMBLY cannot have an inserted CEA or other non-fuel component.  

c) Individual INTACT or DAMAGED FUEL rods in a rod type structure, which may be a 

guide tube, to maintain configuration control.  

d) FUEL DEBRIS consisting of fuel rods with exposed fuel pellets or individual intact or 

partial fuel pellets not contained in fuel rods.
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