
A NAC INTERNATIONAL
Atlanta Corporate Headquarters 
655 Engineering Drive 
Norcross, Georgia 30092 
770-447-1144 
Fax 770-447-1797 
w\•. nacintl.comSeptember 6, 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 Additional Information for the NAC-UMS Universal Storage System 
Amendment for Maine Yankee Atomic Power Company Site Specific Spent Fuel (TAC No.  
L22979) 

1. Conference Call - Consideration of the Thermal Effect of the 2-hour Action Completion 
Time in LCO 3.1.1 on the Maximum Component Temperatures During Vacuum Drying and 
Helium Backfill Operations, September 1, 2000 

2. Submittal of Supplemental Information to the Response to RAI-2 for the NAC-UMS® 
Universal Storage System Amendment for Maine Yankee Atomic Power Company Site 
Specific Spent Fuel, NAC International, August 24, 2000

In accordance with Reference 1, NAC International (NAC) herewith submits 10 copies of additional 

information for the NAC-UMS® Universal Storage System Amendment for Maine Yankee Atomic Power 
Company Site Specific Spent Fuel (UMS-MY). Included in this submittal are the changed pages for the UMS
MY Safety Analysis Report (SAR), which incorporate the additional information as discussed.  

NAC has prepared this submittal to be fully responsive to, and in complete accordance with, all NRC/NAC 
discussions during the conference call. This submittal includes SAR Revision UMSS-00J changed pages 
4.4.3-4 and 4.4.3-15. Page 4.4.3-3 is revised to correct a typographical error (from Reference 2) in the first 
line under the table. The List of Effective Pages is updated to incorporate the text and page changes made in 
the body of the SAR.  

As the NAC-UMS® Storage System is a critical path item for successful completion of the decommissioning 
of the Maine Yankee site, NAC has expedited this submittal to support the ongoing NRC review of the UMS
MY Amendment.  

If you have any comments or questions, please contact me at (770) 447-1144, x-321, or you may call me on 
my direct line at (678) 328-1321.  

Sincerely, 

Thomas C. Thompson 
Director, Licensing 
Engineering & Design Services 

Enclosure

cc (w/o enclosure): M. Meisner (MY) 
P. Plante (MY)

G. Zinke (MY) 
E. Washer (SWEC)
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fuel. Based on the analysis results of the 17.6 kW heat load cases, only two loading cases are 

required to establish the bounding condition for the 20, 14, 11 and 8 kW heat loads.  

Canister Heat 
Heat Load Heat Load (kW) Evaluated in Each Basket Location (See Figure 4.4.3-7) 
Load 
(kW) Case 1 2 3 4 5 6 

20 1 0.958 0.958 0.709 0.958 0.709 0.709 

20* 2 0.958 0.958 0.958 0.958 0.958 0.210 

17.6 3 0.958 0.958 0.509 0.958 0.509 0.509 

17.6* 4 0.958 0.958 0.568 0.958 0.958 0.000 

17.6 5 0.958 0.958 0.958 0.958 0.568 0.000 

17.6 6 0.958 0.958 0.284 0.958 0.958 0.284 

17.6 7 0.958 0.146 1.050 0.146 1.050 1.050 

17.6 8 0.958 0.958 1.050 0.384 1.050 0.000 

14 9 0.958 0.958 0.209 0.958 0.209 0.209 

14* 10 0.958 0.958 0.000 0.958 0.626 0.000 

11 11 0.958 0.896 0.000 0.896 0.000 0.000 

11* 12 0.958 0.958 0.000 0.834 0.000 0.000 

8 13 0.958 0.521 0.000 0.521 0.000 0.(00 

8* 14 0.958 0.958 0.000 0.084 0.000 0.000 

The heat load (23 kW/24 = 0.958 kW) at the four (4) central basket locations corresponds tobihe 

maximum allowable canister heat load for 5-year cooled fuel (Table 4.4.7-8). The non-uniform 

heat loads evaluated in this section bound the equivalent uniform heat loads, since they result in 

higher maximum temperatures of the fuel cladding and heat transfer disk.  

Volumetric heat generation (Btu/hr-in3) is applied to the active fuel region in each fuel asse '.m.by 

location of the model using the axial power distribution for PWR fuel (Figure 4.4.1.1-3).inp.the 

axial direction.  

The thermal analysis results for the closure and transfer of a loaded PWR fuel canister"ijithe 

transfer cask for the reduced heat load cases are shown in Table 4.4.3-5...The temp'ratrese 

shown are the maximum temperatures for the limiting components (fuel cladding annljiheat 

transfer disk). The maximum temperatures of the fuel cladding and the heattransfer disk ""'....  

than the allowable temperatures (Table 4.1-3) of these components for the short-term conditgi nsof 

vacuum drying and helium backfill. As shown in Table 4.4.3-5, there is no time Vi iifi for

4.4.3-3
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movement of the canister out of the transfer cask for the cases with a heat load less than 14 kW,, 

after the canister is filled with helium. For heat loads equal to or less than 14 kW, the maximum 

fuel cladding/heat transfer disk temperatures for the steady state condition are well below the short 

term allowable temperatures of the fuel cladding and the heat transfer disk. Note that the maxinitin 

water temperature at the end of the "water period', is considered to be the volhmetric average 

temperature of the calculated cladding temperatureqkn the active fuel region of the hotte!t Auel 

assembly. The results indicate that the volumetric average water temperature 's below 212"Fi.al
cases evaluated. This is consistent with the thermal model that ony coniderconductioni3e 

fuel assembly region and between the disks. This approach does notjinclude considerati0!pj 

convection of the water or the energy absorbed by latent heat of vapohizatioi,.  

The Technical Specifications specify the remedial actions, either in-pool or e6fced•;ar M A 

required to ensure that the fuel cladding and basket component temperatures Apt i d h 

term allowable temperatures, if the time limits are not meLt I.LCQs 3.f.:11r,.1 n 

operating times for heat loads that are less than the design basis heat loads's;eva[•ut n s "•n this 

Using the same three-dimensional transfer cask/canister model, analysis pisprtiformed 

conditions of in-pool cooling followed by the vacuum drying and heiium backfll,'OpeiiT 

3.1.1). The condition at the end of the vacuum drying as shown in Table 4.4.3-7- s e•us • 

condition of the analysis. The temperature increase during the 2 hours of back-ffllingihe-qnisGOWO 

helium before submerging the transfer cask and the loaded canisteri the spent fuel o!( 3, 

is conservatively considered based on the heat-up rate at`the end-of the v.ui.oyqiti 

LCO 3.1.1 "Action" analysis results are shown in Table 4.4.3-6. The maximum temperatures i q 

fuel cladding and the heat transfer disk are below the short-term allowable temperatues.  

The in-pool cooling followed by the helium backfill operation in LCO.01.4 is also evaloua 

The condition at the end of the helium condition as shown in Table 4.43-5 .is used.as 

condition. Based on the in-pPol cooling analysis forrLCO3.1, minim 

reduction due to in-pool cooling is 216°F (706-490) for the 20 kW heat 1oa4asTh& 

for LCO 3.1.4 in-pool coolingconservatively considers a temperature. *rdu etioIL•f15Oo1 

pool cooling and a heat up rate.of 60F/hour (helium corndition) for an .a4ditiiW4.10 j6 h 
hours for 20 kW and 17.6 kW heat load cases, respectively.. The maximumAie tlerjapera.  

heat transfer disk temperatures at the end of the helium condition.for the gove.rn gcaseo 

kW are determined to be 668TF ((698-150)+(20x6)) and 6120 ((642-150)+(20x6d)) esM 

which are well below the short-term allowable temperatures.
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Table 4.4.3-6 Maximum Limiting Component Temperatures in Transient Operations for the 

Reduced Heat Load Cases for PWR Fuel after In-Pool Cooling

Helium (In-Pool) Vacuum Helium 

Temperature at Maximum Max. Temp./ 

Canister End of Duration Temperature Temp. at End of 

Total in Pool (OF) (OF) Duration (F) 

Heat Heat Heat Heat 

Load Duration Transfer Duration Transfer Duration Transfer 

(kW) (hours) Fuel Disk (hours) Fuel Disk (hours) Fuel Disk 

20 24 530 450 10 754 586 20 7541743' 693/693! 

17.6 24 507 424 10 729 541 48 729/722' 669/6691 
No 

14 24 476 388 14 751 544 Lmiit2  751/6452 645/5832 

11 24 442 352 14 717 480 Limit2  717/5862 592/)5182 

No 

8 24 398 306 14 682 400 Limit2  682/5092 51i-i431 

Notes: 

1. Temperature at the end of helium duration.  

2. Based on the steady state analysis performed for the 14 kW, 11 kW and 8 kW cases for the helium 

condition, the maximum calculated steady state fuel cladding temperatures are 645 F, I 586°0 mand 

509'F, respectively. The maximum calculated steady state heat transfer disk temperatures are 58•3F, 

518'F and 431'F, respectively. Since these temperatures are well below the allowable material 

temperatures, there is no time limit for the helium condition for these load cases.
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