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Enclosure 1 to TN E-28479

List of Changed Pages and Discussion of Changes for CoC 1030 Amendment 1
Application Revision 6

Paý O isc'ussion

TS Page ii List of Tables Updated

The reference for Burnup, Enrichment, and Minimum Cooling Time
for the 32PTH DSC is now Table 4A, Table 4B, and Table 4C.

TS Page 2-2 Also, the statement "The licensee is responsible for ensuring that

uncertainties in fuel enrichment and burnup are correctly
accounted for during fuel qualification," is added.

TS Page 5-5 TS 5.2.5 changed for clarity.

TS Page 5-6 TS 5.2.5 changed for clarity.
Former Table 4 is split into three tables, for clarity.

TS Page T-4 In Table 4B, the discretionary use of UFSAR Table 2-2D examples

is added, for clarity.

TS Page T-5 Former Table 4 is split into three tables, for clarity.

TS Page T-6 Table 5/ Table 6 page number has changed.

TS Page T-7 Table 7 page number has changed.

TS Page T-8 Table 7 (concluded) page number has changed.

UFSAR Page 2-ii List of Tables Updated

UFSAR Page 2-2 The table with the equation discussed on this page is now
Table 2-2B

The table with the equation discussed on this page is now
UFSAR Page 2-3 Table 2-2B or Table 2-2C

The reference for Burnup, Enrichment, and Minimum Cooling Time
for the 32PTH DSC is now Table 2-2A, Table 2-2B, and

UFSAR Page with Table 2-2C.
Table 2-1

(concluded) Also, the statement "The licensee is responsible for ensuring that
uncertainties in fuel enrichment and burnup are correctly

accounted for during fuel qualification," is added.

UFSAR Page with Former Table 2-2 is split into four tables, for clarity.
Table 2-2A and In Table 2-2B, the discretionary use of Table 2-2D examples is

Table 2-2B added, for clarity.

UFSAR Page with Former Table 2-2 is split into four tables, for clarity.
Table 2-2C

Former Table 2-2 is split into four tables, for clarity.
UFSAR Page with

Table 2-2D The discretionary use of these examples is added, and reference
to Section 4.1.6.2 is added, for clarity.

UFSAR Page with
Table 2-2D Former Table 2-2 is split into four tables, for clarity.
(concluded)
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TS Page ii 

TS Page 2-2 

TS Page 5-5 

TS Page 5-6 

TS Page T-4 

TS Page T-5 

TS Page T-6 

TS Page T-7 

TS Page T-8 

UFSAR Page 2-ii 

UFSAR Page 2-2 

UFSAR Page 2-3 

UFSAR Page with 
Table 2-1 

(concluded) 

UFSAR Page with 
Table 2-2A and 

Table 2-28 

UFSAR Page with 
Table 2-2C 

UFSAR Page with 
Table 2-20 

UFSAR Page with 
Table 2-20 

List of Tables Updated 

The reference for 8urnup, Enrichment, and Minimum Cooling Time 
for the 32PTH OSC is now Table 4A, Table 48, and Table 4C. 

Also, the statement "The licensee is responsible for ensuring that 
uncertainties in fuel enrichment and burnup are correctly 

accounted for durin fuel " is added. 

TS 5.2.5 changed for clarity. 

TS 5.2.5 changed for clarity. 

Former Table 4 is split into three tables, for clarity. 

In Table 48, the discretionary use of UFSAR Table 2-20 examples 
is added for 

Former Table 4 is split into three tables, for clarity. 

Table 5/ Table 6 page number has changed. 

Table 7 page number has changed. 

Table 7 (concluded) page number has changed. 

List of Tables Updated 

The table with the equation discussed on this page is now 
Table 2-28 

The table with the equation discussed on this page is now 
Table 2-28 or Table 2-2C 

The reference for 8urnup, Enrichment, and Minimum Cooling Time 
for the 32PTH OSC is now Table 2-2A, Table 2-28, and 

Table 2-2C. 

Also, the statement "The licensee is responsible for ensuring that 
uncertainties in fuel enrichment and burnup are correctly 

accounted for fuel ualification" is added. 
Former Table 2-2 is split into four tables, for clarity. 

In Table 2-28, the discretionary use of Table 2-20 examples is 
added for cia 

Former Table 2-2 is split into four tables, for clarity. 

Former Table 2-2 is split into four tables, for clarity. 

The discretionary use of these examples is added, and reference 
to Section 4.1.6.2 is added for cia 

Former Table 2-2 is split into four tables, for clarity. 
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Fuel to be Stored in the 32PTH DSC
2.1

Up to 16 damaged fuel assemblies with
balance intact fuel assemblies, or dummy
assemblies are authorized for storage in
32PTH DSC.

No. and Location of Damaged Assemblies Damaged fuel assemblies are to be placed in
the center 16 locations as shown in Figure 1.
The DSC basket cells which store damaged
fuel assemblies are provided with top and
bottom end caps to assure retrievability.

Maximum Assembly plus CC Weight 1585 lbs
THERMAL/RADIOLOGICAL PARAMETERS:

Burnup, Enrichment, and Minimum Cooling 7PVTab/e 4, Table 4B,'iiWTh164C
Time for the 32PTH DSC

The licensee is responsible for ensuring that
uncertaintis in fuel enrichment and burnup4
are correctly accounted for duringyfel

________________________________ ualifcatior.n.

Maximum Assembly Average Initial Fuel 5.0 w. % U-235
Enrichment

Maximum Decay Heat Limits for Heat Load Per Figure 2
Zones la, 1b, 2 and 3 fuel.

< 34.8 kWfor WE 15x15, WE 17x17 and CE
Decay Heat per DSC 16x16 class fuel assemblies

< 33.8 kWfor CE 14x14 class fuel assemblies
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No. and Location of Damaged Assemblies 

Maximum Assembly plus CC Weight 

THERMAURADIOLOGICAL PARAMETERS: 

Bumup, Enrichment, and Minimum Cooling 
Time for the 32PTH DSC 

Maximum Assembly Average Initial Fuel 
Enrichment 

Maximum Decay Heat Limits for Heat Load 
Zones 1 a, 1 b, 2 and 3 fuel. 

Decay Heat per DSC 
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Fuel to be Stored in the 32PTH DSC 
2.1 

Up to 16 damaged fuel assemblies with 
balance intact fuel assemblies, or dummy 
assemblies are authorized for storage in 
32PTHDSC. 

Damaged fuel assemblies are to be placed in 
the center 16 locations as shown in Figure 1. 
The DSC basket cells which store damaged 
fuel assemblies are provided with top and 
bottom end caps to assure retrievability. 

15851bs 

lper:Tl!1b"let4A,j\"rab~lfiiB:ariCi';T!1f!j1~ « W'," , , ""«~,«~,.«_~,'I1[9,""j,«,«"«'''""«« , « 

[Thelic~fj§l}!Li~ «rf!,,§P9~~?61ejfor efJ~{l[ib!$§)hfat 
~_1friIiJel e,ri~lf!Jl'f},.~')~n~J!I,iiibli;[ 
~' accounted"ferduring fuel I «~ ,', 
gu • ,QQ. 

5.0 wt. % U-235 

Per Figure 2 

::; 34.8 kWfor WE 15x15, WE 17x17 and CE 
16x16 class fuel assemblies 

::; 33.8 kWforCE 14x14 class fuel assemblies 
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Programs
5.2

5.2 Programs (continued)

5.2.5 HSM-H Thermal Monitoring Program

This program provides guidance for temperature measurements that are used
to monitor the thermal performance of each HSM-H. The intent of the program
is to prevent conditions that could lead to exceeding the concrete and fuel clad
temperature criteria. E -achhuser is required to impiernent 5.2.5a, and each use,
fi:_jmutpLemeqt 5.2.5b OR 5.2..c..

a) HSM-H Air Temperature Difference

rTh& user .shaI/ ..e.v eI...p nd implement irocedures to m-reasureHSM L.ai4
temp~eratuiedifferencesýFj Following initial 32PTH DSC transfer to the
HSM-H, the air temperature difference between ambient temperature and
the roof vent temperature will be measured 24 hours after DSC insertion
into the HSM and again 7 days after insertion into the HSM-H. If the air
temperature differential is greater than L7Fj, the air inlets and exits
should be checked for blockage. If after removing any blockage found,
the temperature difference is g reater,,than orequaliY_1OO , corrective
actions and Fevaluaj#ip of existing conditions will be performed in
accordance with the site corrective action program to confirm that
conditions adversely affecting the concrete or fuel cladding do not exist.

The specified air temperature rise ensures the fuel clad and concrete
temperatures are maintained at or below acceptable long-term storage
limits. If the temperature rise is Eeýsta P, then the HSM-H and
32PTH DSC are performing as designed and no further temperature
measurements are required.

b) Daily Visual Inspection of HSM-H Inlets and Outlets (Front Wall and Roof
Bird Screens)

ý The user shall develop and implem~ent procedures to per orni visual
Tnption of HSM-H inlets and outletsona dailykasi& iThere is a

possibility that the HSM-H air inlet and outlet openings could become
blocked by debris, aipostulated and analyzed to theFSAR accident

analys es f air ventubblockage. The procedures~ shall ensure that
blockage will nt exist forperiods longrigthan assumed in teFSAR
anýIalyses.

Ftf6nta daily visual inspection of the air vents to ensure that HSM-H air
vents are not blocked for more than 34 hours. 'if visual irspectiohn
ndica t esRcage, _clear -air vents at0 replace or repair bird screens if

'damaged. Ilf the air vents are blocked or could have been blocked for
more than 3 evaluate existing conditions in accorcanceyVith thio
tsite ct atconditions adversely

laffepig it3ge conicre teo fuel cladding__do not exist
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5.2 Programs (continued) 

5.2.5 HSM-H Thermal Monitoring Program 

This program provides guidance for temperature measurements that are used 
to monitor the thermal performance of each HSM-H. The intent of the program 
is to prevent conditions that could lead to exceeding the concrete and fuel clad 
temperature criteria. 'F~~ti~~s~ris reguirealtO irnQIe.mefif'tJS:2,Sa, alfIJX~a"C.b:use~ 
rrniiSt'irnjJll!lTiimt. s.2!Sli"G)R.S:2. Sc.1 

a) HSM-H Air Temperature Difference 

ITrie'1Vi~Yi~11~.{!;?~;~"'Z9f!~fJnd,imj:jJ~rn1l.fi~;i~rocediire'Sjtd,~'rneasu fe.i:BS:M~;1d ,air[ 
temger;,ature"drfferences.l Following Initial 32PTH DSC transfer to the 
HSM-H, the air temperature difference between ambient temperature and 
the roof vent temperature will be measured 24 hours after DSC insertion 
into the HSM and again 7 days after insertion into the HSM-H. If the air 
temperature differential is greater than ~~, the air inlets and exits 
should be checked for blockage. If after removing any blockage found, 
the temperature difference is gfe'§teethanor egua~, corrective 
actions and !3valuatior? of existing conditions will be performed in 
accordance with the site corrective action program to confirm that 
conditions adversely affecting the concrete or fuel cladding do not exist. 

The specified air temperature rise ensures the fuel clad and concrete 
temperatures are maintained at or below acceptable long-term storage 
limits. If the temperature rise is 1e§sthWj}I:I~peJg, then the HSM-H and 
32PTH DSC are performing as designed and no further temperature 
measurements are required. 

b) Daily Visual Inspection of HSM-H Inlets and Outlets (Front Wall and Roof 
Bird Screens) 
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Programs
5.2

c). •ally.~Te•ir perature Measurement Prograrm

T The useshall develop'a ddily temp e measurem6b Fa t vpy,'
the thermal performance of each NUHOMS-HD systemn. Theuser shall
establish administrative temperature limits to (1) detect onormal an agda __'nJi
'blockage conditions beforethe HSM-.l components and fuel cladding
'temperatures would exceed temperature design, limits and (2) ensureY.HM'
,'air vents are not blocked for more 'than 34 hours. The dailytemperature

tmeasur!ementshall, incude at least one ofthe followtn

1) direct measurement of the HSM-H emperature
2) direct measurement of the DSC temperature
,) direct mea'sur-e-t.ofinlet and outlet air temperatures-..

71 -tecrc esrmn of the inlet an6d outlef alii~te &tIures§ 'r6tion 3) i
performed, the measured temperature diffetences of the inlet and outlet Pventsof
eachindividual HSM-H must be compared to the predicted temperature

ihfferencels foreach individual HSM-H durng normal operations.

V7T e user shallestablishin the program, measorenent locations7 ° Ti SM-H
that are rpresentative of the HSM-H thermal performance and directly,-
correlated to the predicted fuel cladding temperatures, air amass flow ratesa ad
NUHOMS•Hp temperature-distrbutions that would occur with the off-normal
land accident blockage conditions, as analyzed .inthe FSAR. The administraitiv
temperature 1imits shall employ appropriatesafe• t•margins that ensuire,
temperatures would not exceed design basis temperature limits in the SARj,
lnd be based on the FSAR methodologiesused to predict thermaliperfomjaonce
'of the NUHOMS-HD system. If the direct measurement of the inlet and outlet
lair temperatures (option 3,) is performed,•the user must develop procedures to
measure a•r temperatures that are. representative of inlet and outletair
temperatures as analyzedin theFSAR. The user must also consider site-
.specific environmental conditions, loaded decay heat.patterns, .and thej
proximity of adjacent HSM-H modules in the dai•y air temperature measurement
p6ro gram. The user imust ensure that measurýed air temperatures reflect-Qi the.l
thermal performance of each individual module, and not the combined

promnce of adjacent Mo6dules.j

Wi. The usersall establish in t /rogram the appropriat s taken if
6dministrative temperature cnteria are exceeded., If.ran admininstative
temperatore limit is exceeded during a daily measurement, the user shall
jinspect the ~vents and implement Technic~al Specification 5.2.5(b) for the
affected system, ,until the cause of the excursion is determined and necessay,
corrective actions are coml1etedrunder, the site corrective action program.F
iv. If measurements or other ewidence ,indicates that the HSM- concre'td
'temperatures Pave exceeded'the concrete acc4dent cntena of 350Ff more
th~an_24 ho~urs the usershall implement Techiial S pecification &5 5andpfrf Hrl

Sa-nalýysis and/'o It teStS~ofthconc retein accordance with ACI-349, appendix
X.4._The useshal state the structural strength of the HSM-H has
an adequate margin of safety, andakepprot to7&6tumthe HSM-H

fv. f measurements or . e indicates that off-normal or accident
temperature limits fie fuel cladding has been exceeded, verify that canister
confinemeismainte and assess analytically the condition of the fu.
ýWithin 30 lys,tLakeappro~gpate actions to return the spentfelto a safe
confnquration f
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I!'f the-.-.. ·';:J.-.· .1 .. ·fi,.·e" ... ·.·C'.·,·,·.·t .. '.·'.'i!:mHiii
."""eHmal·""siii.·U"·I.I'fi·I."e"'·l.m·I.'L' e. ·.'n.··." .. t,'~o···.;=-f.'the.·. ,I'n'/e" t' a' n' '''/ . t .. "" ", t' ',1'1'" , t' 3' \ . i , U , u .Jr empe[~,l!m[.es;! Q,P lOT) ~~4,1,~ 

R:~t:!9f!hi~~,ithe measiJ;edt~61p~taiure at s 'of the in/ef~j'9utlet' v~ht~ 
eachiria~'{i<!ual HSM-H mustbe compafi . .'" pr~cJ~tlf4i:t~mp'iitatur~ 
!aifferenrltJ'fMorreach ,iriOiviau,fJLH.:!:S"".!.!.M"",hI"", ..::r=:':':I:j'~' c:.!.fi~m.:.:::a:.:..lo1;.:::6e'etatio~ 

re 
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Tables

Maximum Allowable Assembly Burn up;as a Function of Assembly A veragelnitial
lEnrichment

Assembly Average
Initial Enrichment (X2)
wt.% U-235) Maximum Assembly Burnup (X1) (GWD/MTU)
0.2 <_X2 <0.3 20
0.3 <X2 <0.7 25
0. 7 <(X2 <1.5 32
1.5 <X2 <2.5 55
2.5 <X2 <5.00 60

=Table 4_B

rFor Assemblyt Avera'e niitial Enrichment Greater'i"Than',oroEaual to 1.50 wt; % U.235

For an assembly average initial enrichment (wt. % U-235) greater than or equal to 1.50,
equation shown below to calculate the decay heat shall be employed. 'JFAR Table 2-2D,
provides example tables, which may b.e sedat the discr.tI.io.of the user. to.. vef te prop
use of th equatqion.

The Decay Heat (DH) in watts is expressed as:

F1 = A + B*X1 + C*X2 + D'X12 + E*XI*X2 + F*X2 2

DH = Fl *Exp({[1-(5/X3)]*G}*[(X3/X1 )H]*[(X2/X1 )'])
where,

F1 Intermediate Function, basically the Thermal source at 5 year cooling
Xl Assembly Burnup in GWD/MTU
X2 Assembly Average Initial Enrichment in wt. % U-235

(max 5%, min: Zone 1- 1.5%, Zone 2 -1.6%, Zone 3- 2.5%)
X3 Cooling Time in Years (min 5 yrs)

A = 13.69479
F = 14.00256

B =25.79539
G=-0.831522

C= -3.547739
H= 0.078607

D= 0.307917 E=-3.809025
I =-0.095900

All fuel assemblies that are acceptable from a thermal standpoint (heat load zone
from Figure 2) are acceptable from a radiological source term standpoint. When
irradiated stainless steel rods are present in the reconstituted fuel assembly, add an
additional year of cooling time for cooling times less than 10 years.

NUHOMS® HD System Technical Specifications

Tables 

'MaximurifCcJAWowable,Ass"'imblv~Burnup/as~a'F.Linctioitof Ass'emolv Average~;liiltia1 
'Enrichment 

Assembly Average 
Initial Enrichment (X2) 
wt.% U-235) Maximum Assembly Burnup (Xl) (G WDIMTU) 
0.2 <X2 <0.3 20 
0.3 <X2 <0.7 25 
0.7 S.X2 <1.5 32 
1.5 S.X2 <2.5 55 
2.5 <X2 <5.00 60 

'For AssemblY;JAv~iarif{lmtitlNE;jrichment;GieEitei'Than':o1i~'Eqaa/ifo;[1:50 Wt{c'%lW235 

For an assembly average initial enrichment (wt. % U-235) greater than or equal to 1.50, rFi'fl 
e uation shown be!gw to calculate the decay heat shall be em loyed. fiVry.SAR.I<:I~!ilgJll{. 

i)le1$,~wh'iCh;mg¥lWbe; used. . ,,~:JSilvef:i(1/fhfjiiQ'Q~ 

The Decay Heat (DH) in watts is expressed as: 

where, 
F1 
X1 
X2 

F1 = A + 8*X1 + C*X2 + D*X12 + E*X1*X2 + F*X22 
DH = F1*Exp({[1-(5/X3)]*G}*[(X3/X1)H]*[(X2/X1)I]) 

Intermediate Function, basically the Thermal source at 5 year cooling 
Assembly 8urnup in GWD/MTU 
Assembly Average Initial Enrichment in wt. % U-235 
(max 5%, min: Zone 1- 1.5%, Zone 2 -1.6%, Zone 3- 2.5%) 

X3 Cooling Time in Years (min 5 yrs) 

A = 13.69479 8=25.79539 C=-3.547739 D= 0.307917 E= -3.809025 
I = -0.095900 F = 14.00256 G=-0.831522 H= 0.078607 

All fuel assemblies that are acceptable from a thermal standpoint (heat load zone 
from Figure 2) are acceptable from a radiological source term standpoint. When 
irradiated stainless steel rods are present in the reconstituted fuel assembly, add an 
additional year of cooling time for cooling times less than 10 years. 
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Tables

W"OrAssemb-v Average Initial Enrichment Less Than ,,.50, wt. % U-235

For an assembly average initial enrichment less than 1.5 wt. % U-235, the following
qualification shall be employed.

Enrichment Range
(wt% U-235)
0.7 X2 < 1.5

Max BU
(G WD/MTU)
32
32
32
32

Cooling Time
(Years)
5
6
7
10

Decay Heat
(Watts)
1100
900
780
540

0.3:X2 <0.7

0.25X2 <0.3

25
25
25

20

5
6
10

5

970
800
620

652

For an assembly average enrichment between 0.2 and 0.3 wt. % U-235, fuel
assemblies with a bumup below 20 GWD/MTU and a cooling time greater than 5
years are qualified for storage anywhere in the basket.

For an assembly average enrichment between 0.3 and 0. 7 wt. % U-235, fuel
assemblies with a bumup below 25 GWD/MTU and a cooling time greater than 6
years are qualified for storage anywhere in the basket.

For an assembly average enrichment between 0. 7 and 1.5 wt. % U-235, fuel
assemblies with a burnup below 32 GWD/MTU and a cooling time greater than 7
years are qualified for storage anywhere in the basket.
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For an assembly average initial enrichment less than 1.5 wt. % U-235, the following 
qualification shall be employed. 

Enrichment Range 
(wt% U-235) 

0.7 !:.X2 < 1.5 

0.3 !:.X2 < 0.7 

0.2 !:.X2 < 0.3 

MaxBU 
(GWOIMTU) 

32 
32 
32 
32 

25 
25 
25 

20 

Cooling Time Oecay Heat 
(Years) (Watts) 

5 1100 
6 900 
7 780 
10 540 

5 970 
6 800 
10 620 

5 652 

For an assembly average enrichment between 0.2 and 0.3 wt. % U-235, fuel 
assemblies with a bumup below 20 GWOIMTU and a cooling time greater than 5 
years are qualified for storage anywhere in the basket. 

For an assembly average enrichment between 0.3 and 0.7 wt. % U-235, fuel 
assemblies with a bumup below 25 GWOIMTU and a cooling time greater than 6 
years are qualified for storage anywhere in the basket. 

For an assembly average enrichment between 0.7 and 1.5 wt. % U-235, fuel 
assemblies with a bumup below 32 GWOIMTU and a cooling time greater than 7 
years are qualified for storage anywhere in the basket. 
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Tables

Table 5
NFAH Thermal Qualification

This table has been deleted and replaced by revised Technical Specification 2.1 "Fuel to be
Stored in the 32PTH DSC" and Table 3.

Table 6
BI0 Specification for the NUHOMS®-32PTH Poison Plates

Minimum B10 Areal Density, gmlcm 2

NUHOMSO-32PTH DSC Natural or Enriched Boron

Basket Type Aluminum Alloy / Metal Boral®
Matrix Composite (MMC) (Type II)

(Type I)

A 0.007 0.009

B 0.015 0.019

C 0.020 0.025

D 0.032 N/A

E 0.050 N/A
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Tables 

Table 5 
NFAH Thermal Qualification 

This table has been deleted and replaced by revised Technical Specification 2.1 "Fuel to be 
Stored in the 32PTH DSC" and Table 3. 

Table 6 
B10 Specification for the NUHOMS®·32PTH Poison Plates 

Minimum B10 Areal Density, gm/cm2 

NUHOMS®·32PTH DSC Natural or Enriched Boron 

Basket Type Aluminum Alloy I Metal Boral® 
Matrix Composite (MMC) 

(Type II) 
(Type I) 

A 0.007 0.009 

B 0.015 0.019 

C 0.020 0.025 

D 0.032 N/A 

E 0.050 N/A 
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Tables

Table 7
Maximum Assembly Average Initial Enrichment for Intact and Damaged Fuel Loading

Maximum Assembly Average Initial Enrichment of U-235 as a
Function of Soluble Boron Concentration and Fixed Poison
Loading (Basket Type)Assembly Class

Basket Minimum Soluble Boron Concentration

Type 2000 ppm 2300 ppm 2400 ppm 2500
ppm

A 4.05 4.40 4.45 4.55

CE 14x14 B 4.55 4.90 5.00 -

Intact Fuel Assembly C 4.70 5.00 -
(without CC) D 5.00 -

E

A 3.95 4.25 4.35 4.45

CE 14x14 B 4.35 4.70 4.80 4.90
Intact Fuel Assembly C 4.50 4.85 5.00 -

(with CC) D 4.75 5.00 -

E 5.00 - - -

A 3.90 4.10 4.20 4.30

CE 16x16 B 4.30 4.60 4.70 4.80
Intact Fuel Assembly C 4.50 4.80 4.90 5.00

(without CC) D 4.80 5.00 5.00 5.00

E 5.00 5.00 5.00 5.00

A 3.80 4.00 4.10 4.20

CE 16x16 B 4.20 4.50 4.60 4.70
Intact Fuel Assembly C 4.40 4.70 4.80 4.90

(with CC) D 4.70 4.90 5.00 5.00

E 4.90 5.00 5.00 5.00

A 3.50 3.70 3.80 3.90

WE 15x15 B 3.80 4.10 4.20 4.30
Intact Fuel Assembly C 3.95 4.25 4.35 4.45

(with and without CCs) D 4.20 4.50 4.70 4.80

E 4.50 4.80 4.90 5.00

A 3.50 3.70 3.80 3.90

WE 17x17 B 3.80 4.10 4.20 4.30
Intact Fuel Assembly C 3.95 4.25 4.35 4.45

(with and without CCs) D 4.20 4.50 4.60 4.70

E 4.45 4.70 4.90 5.00
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Table 7 
Maximum Assembly Average Initial Enrichment for Intact and Damaged Fuel Loading 

Maximum Assembly Average Initial Enrichment of U-235 as a 
Function of Soluble Boron Concentration and Fixed Poison 
Loading (Basket Type) 

Assembly Class 
Minimum Soluble Boron Concentration 

Basket 
Type 2000 ppm 2300 ppm 2400 ppm 2500 

ppm 

A 4.05 4.40 4.45 4.55 

CE 14x14 B 4.55 4.90 5.00 -
Intact Fuel Assembly C 4.70 5.00 - -

(without CC) D 5.00 - - -
E - - - -
A 3.95 4.25 4.35 4.45 

CE 14x14 B 4.35 4.70 4.80 4.90 
Intact Fuel Assembly C 4.50 4.85 5.00 -

(with CC) 0 4.75 5.00 - -
E 5.00 - - -
A 3.90 4.10 4.20 4.30 

CE 16x16 B 4.30 4.60 4.70 4.80 
Intact Fuel Assembly C 4.50 4.80 4.90 5.00 . 

(without CC) 0 4.80 5.00 5.00 5.00 

E 5.00 5.00 5.00 5.00 

A 3.80 4.00 4.10 4.20 

CE 16x16 B 4.20 4.50 4.60 4.70 
Intact Fuel Assembly C 4.40 4.70 4.80 4.90 

(with CC) 0 4.70 4.90 5.00 5.00 

E 4.90 5.00 5.00 5.00 

A 3.50 3.70 3.80 3.90 

WE 15x15 B 3.80 4.10 4.20 4.30 

Intact Fuel Assembly C 3.95 4.25 4.35 4.45 
(with and without CCs) D 4.20 4.50 4.70 4.80 

E 4.50 4.80 4.90 5.00 

A 3.50 3.70 3.80 3.90 

WE 17x17 B 3.80 4.10 4.20 4.30 

Intact Fuel Assembly C 3.95 4.25 4.35 4.45 
(with and without CCs) D 4.20 4.50 4.60 4.70 

E 4.45 4.70 4.90 5.00 
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Tables

Table 7
Maximum Assembly Average Initial Enrichment for Intact and Damaged Fuel Loading

(concluded)

Maximum Assembly Average Initial Enrichment of U-235 as a
Function of Soluble Boron Concentration and Fixed Poison

Assembly Class Loading (Basket Type)

Basket Minimum Soluble Boron Concentration
Type 2000 ppm 2300 ppm 2400 ppm 2500 ppm

A 3.90 4.20 4.25 4.35

CE 14x14 B 4.35 4.70 4.80 4.90
Damaged Fuel Assembly C 4.50 4.85 4.95 5.00

(without CC) D 4.85 5.00 - -

E 5.00 - -

A 3.70 3.95 4.05 4.10

CE 14x14 B 4.10 4.40 4.50 4.60
Damaged Fuel Assembly C 4.20 4.55 4.65 4.75

(with CC) D 4.50 4.85 5.00 -

E 4.75 5.00 - -

A 3.65 3.90 4.00 4.05

CE 16x16 B 4.05 4.30 4.40 4.50
Damaged Fuel Assembly C 4.20 4.50 4.60 4.70

(without CC) D 4.50 4.80 4.90 5.00

E 4.75 5.00 5.00 5.00

A 3.60 3.80 3.90 4.00

CE 16x16 B 3.95 4.20 4.30 4.40
Damaged Fuel Assembly C 4.10 4.40 4.50 4.60

(with CC) D 4.40 4.70 4.80 4.90

E 4.65 4.90 5.00 5.00

A 3.40 3.60 3.70 3.80

WE 15x15 B 3.75 4.00 4.10 4.20
Damaged Fuel Assembly C 3.85 4.15 4.25 4.35
(with and without CCs) D 4.10 4.40 4.50 4.60

E 4.35 4.70 4.80 4.90

A 3.40 3.60 3.70 3.80

WE 17x17 B 3.75 4.00 4.10 4.20
Damaged Fuel Assembly C 3.85 4.15 4.25 4.35
(with and without CCs) D 4.10 4.40 4.50 4.60

E 4.30 4.65 4.80 4.90
Note: ---'represents those fixed poison loading (basket type) and soluble boron concentration combinations where fuel assemblies
with a maximum assembly average initial enrichment of 5.00 wt % U-235 can be loaded
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Tables 

Table 7 
Maximum Assemb/~ Avera~e Initial Enrichment for Intact and Dama~ed Fuel Loadin~ 

(concludedl 

Maximum Assembly Average Initial Enrichment of U-235 as a 
Function of Soluble Boron Concentration and Fixed Poison 

Assembly Class Loading (Basket Type) 

Basket Minimum Soluble Boron Concentration 
Type 2000 ppm 2300 ppm 2400 ppm 2500 ppm 

A 3.90 4.20 4.25 4.35 

CE 14x14 B 4.35 4.70 4.80 4.90 

Damaged Fuel Assembly C 4.50 4.85 4.95 5.00 
(without CC) 

D 4.85 5.00 - -
E 5.00 - - -
A 3.70 3.95 4.05 4.10 

CE 14x14 B 4.10 4.40 4.50 4.60 
Damaged Fuel Assembly C 4.20 4.55 4.65 4.75 

(with CC) 0 4.50 4.85 5.00 -
E 4.75 5.00 - -
A 3.65 3.90 4.00 4.05 

CE 16x16 B 4.05 4.30 4.40 4.50 
Damaged Fuel Assembly C 4.20 4.50 4.60 4.70 

(without CC) 0 4.50 4.80 4.90 5.00 

E 4.75 5.00 5.00 5.00 

A 3.60 3.80 3.90 4.00 

CE 16x16 B 3.95 4.20 4.30 4.40 
Damaged Fuel Assembly C 4.10 4.40 4.50 4.60 

(with CC) 0 4.40 4.70 4.80 4.90 

E 4.65 4.90 5.00 5.00 

A 3.40 3.60 3.70 3.80 

WE 15x15 B 3.75 4.00 4.10 4.20 

Damaged Fuel Assembly C 3.85 4.15 4.25 4.35 
(with and without CCs) 

D 4.10 4.40 4.50 4.60 

E 4.35 4.70 4.80 4.90 

A 3.40 3.60 3.70 3.80 

WE 17x17 B 3.75 4.00 4.10 4.20 

Damaged Fuel Assembly C 3.85 4.15 4.25 4.35 
(with and without CCs) 

D 4.10 4.40 4.50 4.60 

E 4.30 4.65 4.80 4.90 
.' , Note. - represents those fixed pOison loadmg (basket type) and soluble boron concentration combmatlons where fuel assemblies 

with a maximum assembly average initial enrichment of 5.00 wt % U-235 can be loaded 
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in Figure 2-2, which contain top and bottom end caps that confine any loose material and gross fuel
particles to a known, sub-critical volume during normal, off-normal and accident conditions and to
facilitate handling and retrievability. Reactor records, visual/videotape records, fuel sipping, ultrasonic
examination, and radio chemistry are examples of techniques utilized by utilities to identify damaged
fuel.

The end caps are sized to fit inside the fuel compartment (see drawing 10494-72-30). The bottom end
cap is slid into the fuel compartment before loading the fuel, utilizing a special tool.

After fuel loading, a top end cap is placed into the fuel compartment. The end caps are not
"attached" to the basket, but are a slip/friction fit into the basket compartment. The fuel assembly is
thus enclosed/confined by the fuel compartment walls and the end caps. The DSC inner top cover
prevents any significant movement of the top end cap. The damaged fuel assemblies can be retrieved
simply by removing the top end cap and grappling the fuel assembly by normal means.

The NUHOMS®-32TH DSC basket is designed with three alternate poison materials: Borated
Aluminum alloy, Boron Carbide/Aluminum Metal Matrix Composite (MMC) and Boral®.

The NUHOMS®-32PTH DSC basket is analyzed for seven alternate basket configurations,
depending on the boron loadings and poison materials.

A summary of the alternate poison loadings considered for each poison material as a function of
basket types is presented below:

Minimum B1O Areal Density, g/cm 2

NUHOMS®-32PTH DSC Natural or Enriched Boron Boral®
Basket Type Aluminum Alloy / Metal

Matrix Composite (MMC)
(Type I) (Type 11)

A 0.007 0.009

B 0.015 0.019

C 0.020 0.025

D 0.032 N/A

E 0.050 N/A

ýTXJl1 2-2B shows a parametric equation that can be utilized to qualify spent fuel assemblies for the
defined decay heat load zones. The decay heat load can be calculated based on a fuel assembly's
burnup, cool time, and initial enrichment parameters. This table ensures that the fuel assembly
decay heat load is within the appropriate zone. The development of this equation is provided in
Appendix 4.16.2.

The maximum fuel cladding temperature limit of 400'C (752°F) is set for normal conditions of
storage and all short term operations from the spent fuel pool to the ISFSI pad including vacuum
drying and helium backfilling of the NUHOMS®-32PTH DSC per Interim Staff Guidance (ISG)

2-2 Amendment 1, Rev. 6, 9/09 1
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in Figure 2-2, which contain top and bottom end caps that confine any loose material and gross fuel 
particles to a known, sub-critical volume during normal, off-normal and accident conditions and to 
facilitate handling and retrievability. Reactor records, visuaVvideotape records, fuel sipping, ultrasonic 
examination, and radio chemistry are examples of techniques utilized by utilities to identify damaged 
fuel. 

The end caps are sized to fit inside the fuel compartment (see drawing 10494-72-30). The bottom end 
cap is slid into the fuel compartment before loading the fuel, utilizing a special tool. 

After fuel loading, a top end cap is placed into the fuel compartment. The end caps are not 
"attached" to the basket, but are a slip/friction fit into the basket compartment. The fuel assembly is 
thus enclosed/confined by the fuel compartment walls and the end caps. The DSC inner top cover 
prevents any significant movement of the top end cap. The damaged fuel assemblies can be retrieved 
simply by removing the top end cap and grappling the fuel assembly by normal means. 

The NUHOMS@-32TH DSC basket is designed with three alternate poison materials: Borated 
Aluminum alloy, Boron Carbide/Aluminum Metal Matrix Composite (MMC) and Boral®. 

The NUHOMS@-32PTH DSC basket is analyzed for seven alternate basket configurations, 
depending on the boron loadings and poison materials. 

A summary of the alternate poison loadings considered for e!).ch poison material as a function of 
basket types is presented below: 

Minimum B10 Areal Density, g/cm2 

NUHOMS@-32PTH DSC Natural or Enriched Boron 
Boral® 

Basket Type Aluminum Alloy / Metal 
Matrix Composite (MMC) 

(Type II) (Type I) 

A 0.007 0.009 

B 0.015 0.019 

C 0.020 0.025 

D 0.032 N/A 

E 0.050 N/A 

ff,1'H'le'2:'2E, shows a parametric equation that can be utilized to qualify spent fuel assemblies for the 
defined decay heat load zones. The decay heat load can be calculated based on a fuel assembly'S 
burnup, cool time, and initial enrichment parameters. This table ensures that the fuel assembly 
decay heat load is within the appropriate zone. The development of this equation is provided in 
Appendix 4.16.2. 

The maximum fuel cladding temperature limit of 400°C (752°F) is set for normal conditions of 
storage and all short term operations from the spent fuel pool to the ISFSI pad including vacuum 
drying and helium backfilling of the NUHOMS@-32PTH DSC per Interim StaffOuidance (ISO) 
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No. 11, Revision 3 [15]. In addition, the change in fuel cladding temperature is restricted to less
than 65°C (1 17'F) and is limited to less than 10 cycles during DSC drying, backfilling and transfer
operations [15].

The maximum fuel cladding temperature limit is set to 570'C (1058 0F)for accidents or off-normal
thermal transients [15].

Calculations were performed to determine the fuel assembly type which was most limiting for each
of the analyses including shielding, criticality, thermal and confinement. These evaluations are
performed in Chapters 5 and 6. The fuel assembly classes considered are listed in Table 2-1. It was
determined that the Framatome ANP Advanced MK BW 17x17 (a WE 17xl 7 Class Assembly) is the
enveloping fuel design for the shielding, thermal and confinement source term calculation because of
its total assembly weight and highest initial heavy metal loading. The bounding source term for
shielding analysis is described in Table 2-3. Table 2-4 presents the thermal and radiological source
terms for the CCs.

These values are consistent with the cumulative exposures and cooling times of the fuel assemblies.
The gamma spectra for the bounding fuel assembly and CCs are presented in Chapter 5.

The shielding evaluation is performed assuming 32 fuel assemblies with the parameters
corresponding to a decay heat of 1.5kW per fuel assembly. Any fuel assembly that is thermally
qualified by NW6 ) jBfTable 2-2 is also acceptable from a shielding perspective since the
maximum decay heat load is 1.5 kW and only eight (8) are allowed in the 32PTH DSC. The
shielding analysis assumes 32, 1.5 kW assemblies are in the 32PTH DSC. Minimum initial
enrichments are defined for each of the zones to assure the shielding evaluation is bounding.

For criticality safety, the WE 17xl 7 is the most reactive assembly type for a given enrichment. This
assembly is used to determine the most reactive configuration in the DSC. Using this most reactive
configuration, criticality analysis for all other fuel assembly classes is performed to determine the
maximum enrichment allowed as a function of the soluble boron concentration and fixed poison
plate loading. These results are shown in Table 2-6 and the analyses results are presented in
Chapter 6.

For calculating the maximum internal pressure in the NUHOMS®-32PTH DSC, it is assumed that
I% of the fuel rods are damaged for normal conditions, up to 10% of the fuel rods are damaged for
off normal conditions, and 100% of the fuel rods will be damaged following a design basis-accident
event. A minimum of 100% of the fill gas and 30% of the fission gases within the ruptured fuel rods
are assumed to be available for release into the DSC cavity, consistent with NUREG-1536 [17].

The maximum internal pressures used in the structural analysis for the NUHOMS®-32PTH DSC are
15 and 20 psig for normal and off-normal storage and transfer conditions respectively and 120 and
70 psig during transfer and storage accident conditions respectively.

The structural integrity of the fuel cladding due to the side drop is analyzed in Section 3.5.3. The
end and comer drops are not considered credible during storage and transfer. The structural
integrity of the fuel cladding due to these loads will be addressed by the users under their site
license (1OCFR50).
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No. 11, Revision 3 [15]. In addition, the change in fuel cladding temperature is restricted to less 
than 65°C (11 iF) and is limited to less than 10 cycles during DSC drying, backfilling and transfer 
operations [15 j. 

The maximum fuel cladding temperature limit is set to 570°C (1058°F)for accidents or off-normal 
thermal transients [15]. 

Calculations were performed to determine the fuel assembly type which was most limiting for each 
of the analyses including shielding, criticality, thermal and confinement. These evaluations are 
performed in Chapters 5 and 6. The fuel assembly classes considered are listed in Table 2-1. It was 
determined that the Framatome ANP Advanced MK BW 17x17 (a WE 17x17 Class Assembly) is the 
enveloping fuel design for the shielding, thermal and confinement source term calculation because of 
its total assembly weight and highest initial heavy metal loading. The bounding source term for 
shielding analysis is described in Table 2-3. Table 2-4 presents the thermal and radiological source 
terms for the CCs. 

These values are consistent with the cumulative exposures and cooling times of the fuel assemblies. 
The gamma spectra for the bounding fuel assembly and CCs are presented in Chapter 5. 

The shielding evaluation is performed assuming 32 fuel assemblies with the parameters 
corresponding to a decay heat ofl.5kW per fuel assembly. Any fuel assembly that is thermally 
qualified by [aQla2~2B Qr Tabl~ is also acceptable from a shielding perspective since the 
maximum decay heat load is 1.5 kW and only eight (8) are allowed in the 32PTH DSC. The 
shielding analysis assumes 32, 1.5 kW assemblies are in the 32PTH DSC. Minimum initial 
enrichments are defined for each of the zones to assure the shielding evaluation is bounding. 

For criticality safety, the WE 17x17 is the most reactive assembly type for a given enrichment. This 
assembly is used to determine the most reactive configuration in the DSC. Using this most reactive 
configuration, criticality analysis for all other fuel assembly classes is performed to determine the 
maximum enrichment allowed as a function of the soluble boron concentration and fixed poison 
plate loading. These results are shown in Table 2-6 and the analyses results are presented in 
Chapter 6. 

For calculating the maximum internal pressure in the NUHOMS@-32PTH DSC, it is assumed that 
1 % of the fuel rods are damaged for normal conditions, up to 10% of the fuel rods are damaged for 
off normal conditions, and 100% of the fuel rods will be damaged following a design basis accident 
event. A minimum of 100% of the fill gas and 30% of the fission gases within the ruptured fuel rods 
are assumed to be available for release into the DSC cavity, consistent with NUREG-1536 [17]. 

The maximum internal pressures used in the structural analysis for the NUHOMS@-32PTH DSC are 
15 and 20 psig for normal and off-normal storage and transfer conditions respectively and 120 and 
70 psig during transfer and storage accident conditions respectively. 

The structural integrity of the fuel cladding due to the side drop is analyzed in Section 3.5.3. The 
end and comer drops are not considered credible during storage and transfer. The structural 
integrity of the fuel cladding due to these loads will be addressed by the users under their site 
license (10CFR50). 

2-3 Amendment 1, Rev. 6, 9/09 I 



NUHOMSO HD Updated Final Safety Analysis Report Rev. 1, 9/07
NUOS 1DUpae ia Saet Aasis Reor ReI9

Table 2-1

Fuel to be Stored in the 32PTHDSC
(Concluded)

Up to 16 damaged fuel assemblies with
balance intact fuel assemblies, or dummy
assemblies are authorized for storage in
32PTH DSC.

No. and Location of Damaged Assemblies Damaged fuel assemblies are to be placed in
the center 16 locations as shown in Figure 2-2.
The DSC basket cells which store damaged
fuel assemblies are provided with top and
bottom end caps to assure retrievability.

Maximum Assembly plus CC Weight 1585 lbs

THERMAL/RADIOLOGICAL PARAMETERS:

Bumup, Enrichment, and Minimum Cooling Per • •e -Ai' 2B a ...... e 2-2
Time for the 32PTH DSC

The licenseeisrepnsible for enSurg that
uncertainties in fuel enichment and burnup
are, coArectlyaccounted for duringjl ýe
,q'ualificatioL7

Maximum Assembly Average Initial Fuel 5.0 wt. % U-235
Enrichment

Maximum Decay Heat Limits for Heat Load Per Figure 2-1
Zones la, Ib, 2 and 3 fuel.

< 34.8 kWfor WE 15x15, WE 17x17 and CE
Decay Heat per DSC 16x16 class fuel assemblies

< 33.8 kW for CE 14x14 class fuel assemblies

Amendment 1, Rev. 6, 9/09 1
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Table 2-1 

Fuel to beStored in the 32PTH DSC 
(Concluded) 

No. and Location of Damaged Assemblies 

Maximum Assembly plus CC Weight 

THERMAURADIOLOGICAL PARAMETERS: 

Bum up, Enrichment, and Minimum Cooling 
Time for the 32PTH DSC 

Maximum Assembly Average Initial Fuel 
Enrichment 

Maximum Decay Heat Limits for Heat Load 
Zones 1 a, 1 b, 2 and 3 fuel. 

Decay Heat per DSC 

Up to 16 damaged fuel assemblies with 
balance intact fuel assemblies, or dummy 
assemblies are authorized for storage in 
32PTHDSC. 
Damaged fuel assemblies are to be placed in 
the center 16 locations as shown in Figure 2-2. 
The DSC basket cells which store damaged 
fuel assemblies are provided with top and 
bottom end caps to assure retrievability. 

15851bs 

5.0 wt. % U-235 

Per Figure 2-1 

$; 34.8 kWfor WE 15x15, WE 17x17 and CE 
16x16 class fuel assemblies 

$; 33.8 kW for CE 14x 14 class fuel assemblies 
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Madximum AllowableAssembl'y Burnup asa Function ofAssaembyAveragpjjt-iai
fEnrichnent

Assembly Average Maximum Assembly Burnup (XJ) (GWD/MTU)
Initial Enrichment (X2)
wt.% U-235)
0.2 <X2 <0.3 20
0.3 <X2 <0.7 25
0. 7• X2 <1.5 32
1.5 <X2 <2.5 55
2.5 <_X2 <5.00 60

ETable2-72B

.F. AsemlA ge Intial Enrichment GreaterThan, or Equal.to150wt.... E35

For an assembly average initial enrichment (wt. % U-235) greater than or equal to 1.50, Ole
equation shown below to calculate the decay heat shall be employed. Table 2-2Dprovides
example tables, which miay be. used at, the discretion o h sr ovrf h rprueo h
!Lguation.

The Decay Heat (DH) in watts is expressed as:

F1 = A + B*X1 + C*X2 + D'X1 2 '+ E*XI*X2 + F*X2 2

DH = F1 *Exp({[1-(5/X3)]*G}*[(X3/Xl )H]*[(X2/X1 )'])
where,

F1 Intermediate Function, basically the Thermal source at 5 year cooling
X1 Assembly Burnup in GWD/MTU
X2 Assembly Average Initial Enrichment in wt. % U-235

(max 5%, min: Zone 1- 1.5%, Zone 2 -1.6%, Zone 3- 2.5%
X3 Cooling Time in Years (min 5 yrs)

A = 13.69479
F = 14.00256

B =25.79539
G=-0.831522

C= -3.547739
H= 0.078607

D= 0.307917 E=-3.809025
I =-0.095900

All fuel assemblies that are acceptable from a thermal standpoint (heat load zoning from
Figure 2-1) are acceptable from a radiological source term standpoint. When irradiated stainless
steel rods are present in the reconstituted fuel assembly, add an additional year of cooling time for
cooling times less than 10 years.
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Assembly Average 
Initial Enrichment (X2) 
wt.% U-235 

Maximum Assembly Burnup (Xl) (GWDIMJ'U) 

0.2 :::;X2 <0.3 20 
0.3 :::;X2 <0.7 25 
0.7 :::;X2 <1.5 32 
1.5 :::;X2 <2.5 55 
2.5 :::;X2 <5.00 60 

iTable 2-28. 

'EQr ~s:~~mtHy. Average 'nitial Enr;~hment,GJ~fi;;Zrh,~n~Qr 'Egy.~/,rtq;;1 ;50:'fp,t,!~jfl!f23§. 

For an assembly average initial enrichment (wt. % U-235) greater than or equal to 1. 50, ~ 
equation shown below to calculate the decay heat shall be employed. ,q'Dle'42!2 . .'~ 
.ple'tables,whicn;maib'(llls'(/chit,the discretion,dft , '~t@Jl!!§ ;1!!1 usel4' 4 

~quatiotJr--

The Decay Heat (DH) in watts is expressed as: 

where, 
F1 
X1 
X2 

F1 = A + B*X1 + C*X2 + D*X12,+ E*X1*X2 + F*X22 
DH = F1*Exp({[1-(5/X3)]*G}*[(X3/X1)H]*[(X2/X1)1]) 

Intermediate Function, basically the Thermal source at 5 year cooling 
Assembly Burnup in GWD/MTU 
Assembly Average Initial Enrichment in wt. % U-235 
(max 5%, min: Zone 1- 1.5%, Zone 2 -1.6%, Zone 3- 2.5% 

X3 Cooling Time in Years (min 5 yrs) 

A = 13.69479 B=25.79539 C=-3.547739 
F = 14.00256 G=-0.831522 H= 0.078607 

D= 0.307917 E= -3.809025 
I = -0.095900 

All fuel assemblies that are acceptable from a thermal standpoint (heat load zoning from 
Figure 2-1) are acceptable from a radiological source term standpoint. When irradiated stainless 
steel rods are present in the reconstituted fuel assembly, add an additional year of cooling time for 
cooling times less than 10 years. 
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tTab~le 2.2C

Fo AsA • s l Average Initial Enrichment Lels Than'1.50 wt. % U-_

For an assembly average initial enrichment less than 1.5 wt. % U-235, the following
qualification shall be employed.

Max BU Cooling Time Decay Heat
Enrichment Range (GWD/MTU) (Years) (Watts)

0.7:<X2 < 1.5 32 5 1100
32 6 900
32 7 780
32 10 620

0.3:5X2 < 0.7 25 5 970
25 6 800
25 7 690
25 10 540

0.2:5X2 < 0.3 20 5 652

For an assembly average enrichment between 0.2 and 0.3 wt. % U-235, 'fuel assemblies with a
bumup below 20 G WD/MTU and a cooling time greater than 5 years are qualified for storage
anywhere in the basket.

For an assembly average enrichment between 0.3 and 0. 7 wt. % U-235, fuel assemblies with a
bumup below 25 G WD/MTU and a cooling time greater than 6 years are qualified for storage
anywhere in the basket.

For an assembly average enrichment between 0. 7 and 1.5 wt. % U-235, fuel assemblies with a
burnup below 32 GWD/MTU and a cooling time greater than 7 years are qualified for storage
anywhere in the basket.
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For an assembly average initial enrichment less than 1.5 wt. % U-235, the following 
qualification shall be employed. 

Enrichment Range 
0.7 ~X2 < 1.5 

0.3 ~X2 < 0.7 

0.2 ~X2 < 0.3 

MaxBU 
(GWDIMTU) 
32 
32 
32 
32 

25 
25 
25 
25 

20 

Cooling Time Decay Heat 
(Years) (Watts) 
5 1100 
6 900 
7 780 
10 620 

5 970 
6 800 
7 690 
10 540 

5 652 

For an assembly average enrichment between 0.2 and 0.3 wt. % U-235, 'fuel assemblies with a 
bumup below 20 GWOIMTU and a cooling time greater than 5 years are qualified for storage 
anywhere in the basket.· . 

For an assembly average enrichment between 0.3 and 0.7 wt. % U-235, fuel assemblies with a 
bumup below 25 GWOIMTU and a cooling time greater than 6 years are qualified for storage 
anywhere in the basket. 

For an assembly average enrichment between 0.7 and 1.5 wt. % U-235, fuel assemblies with a 
bumup below 32 GWOIMTU and a cooling time greater than 7 years are qualified for storage 
anywhere in the basket. 
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Ff~b~le 7-F

Example Tables Which May Be Used-tb VeniFtyj se of the Equation from Table 2-2B,

Example fuel qualification tables for the various heat load zones that provide the maximum
allowable burnup (GWD/MTU) as a function of assembly average initial enrichment (wt. % U-235)
and cooling time (years) are shown below. These exap lesaay be usedrat the discretion of t
'user to ve-rirper use of the/ equation from Table 2-2B. See Appendix 4.416.2 for additional

~Jtails.

Examples for Zone 1 a -1050 watts (Burnup GWDIMTU)

Assembly Average Minimum Cooling Time
Initial Enrichment

(wt. % U-235) 5 Years 6 Years 7 Years 8 Years 10 Years 15 Years

1.50 32.8 37.2 40.7 43.7 48.1 55.2
2.50 34.7 39.2 42.7 45.6 50.0 57.0

3.00 35.5 40.1 43.6 46.5 51.0 57.9
3.50 36.2 40.9 44.5 47.4 52.0 58.9
4.00 36.8 41.5 45.3 48.3 52.8 59.9

4.50 37.2 42.1 45.9 49.0 53.7 60.0

Examples for Zone lb -800 watts (Burnup GWDIMTU)

Assembly Average Minimum Cooling Time
Initial Enrichment

(wt. % U-235) 5 Years 6 Years 7 Years 8 Years 10 Years 15 Years

1.50 26.3 30.0 32.9 35.4 39.2 45.2
2.00 27.1 30.8 33.8 36.2 40.0 46.0
2.50 27.7 31.5 34.5 37.0 40.8 46.7
3.00 28.2 32.1 35.2 37.7 41.5 47.5
3.50 28.5 32.5 35.7 38.3 42.2 48.3

4.00 28.5 32.9 36.2 38.8 42.8 49.0
4.50 28.5 33.0 36.4 39.2 43.3 49.7
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Example fuel qualification tables for the various heat load zones that provide the maximum 
allowable burnup (GWOIMTU) as a function of assembl avera e initial enrichment (wt. % U-235) 

~~~,coolinf! t,~frJ,eJyears) are showrl , ?~'.~~ ... Thes~;,?¥~, 'f~t~~ u$~f!.at the qi~9reti~?of ~ 
'u~.er to venfull.roll.er useof,the, e,quatlonfrom Table;"2~ 12Qendlxj 4A; 6. 2 for;'addltlOnal, 
tJetails.l 

Examples for Zone 1a -1050 watts (Burn up GWD/MTU) 

Assembly Average Minimum Cooling Time 
Initial Enrichment 

(wt. % U-235) 
5 Years 6 Years 7 Years 8 Years 10 Years 15 Years 

1.50 32.8 37.2 40.7 43.7 48.1 55.2 
2.50 34.7 39.2 42.7 45.6 50.0 57.0 
3.00 35.5 40.1 43.6 46.5 51.0 57.9 
3.50 36.2 40.9 44.5 47.4 52.0 58.9 
4.00 36.8 41.5 45.3 48.3 52.8 59.9 
4.50 37.2 42.1 45.9 49.0 53.7. 60.0 

Examples for Zone 1 b -800 watts (Burnup GWD/MTU) 

Assembly Average Minimum Cooling Time 
Initial Enrichment 

(wt. % U-235) 
5 Years 6 Years 7 Years 8 Years 10 Years 15 Years 

1.50 26.3 30.0 32.9 35.4 39.2 45.2 
2.00 27.1 30.8 33.8 36.2 40.0 46.0 
2.50 27.7 31.5 34.5 37.0 40.8 46.7 

·3.00 28.2 32.1 35.2 37.7 41.5 47.5 
3.50 28.5 32.5 35.7 38.3 42.2 48.3 
4.00 28.5 32.9 36.2 38.8 42.8 49.0 
4.50 28.5 33.0 36.4 39.2 43.3 49.7 
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Table 2-_26

Example Tables Which lMay Be Used Vto Proper Use of theiEquatin from, Table 2-2B

Examples for Zone 2 -1100 watts (Burnup GWD/MTU)

Assembly Average Minimum Cooling Time
Initial Enrichment

(wt. % U-235) 5 Years 6 Years 7 Years 8 Years 10 Years 15 Years

1.60 34.2 39.8 42.4 45.4 50.0 57.3
2.50 36.0 40.6 44.2 47.2 51.7 58.9
3.00 36.9 41.5 45.2 48.2 52.8 59.9
3.50 37.6 42.4 46.1 49.1 53.7 60.0
4.00 38.3 43.1 46.9 50.0 54.7 60.0
4.50 38.7 43.8 47.7 50.8 55.6 60.0

Examples for Zone 3 -1500 watts (Burnup GWD/MTU)

Assembly Average Initial Minimum Cooling Time
Enrichment (wt. % U-235)

5 Years 6 Years 7 Years 8 Years

3.50 47.9 53.5 57.8 60.0
4.00 48.9 54.6 59.0 60.0
4.25 49.4 55.1 59.5 60.0
4.50 49.9 55.6 60.0 60.0
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Examples for Zone 2 -1100 watts (Burnup GWD/MTU) 

Assembly Average Minimum Cooling Time 
Initial Enrichment 

(wt. % U-235) 
5 Years 6 Years 7 Years 8 Years 10 Years 15 Years 

1.60 34.2 39.8 42.4 45.4 50.0 57.3 
2.50 36.0 40.6 44.2 47.2 51.7 58.9 

3.00 36.9 41.5 45.2 48.2 52.8 59.9 
3.50 37.6 42.4 46.1 49.1 53.7 60.0 
4.00 38.3 43.1 46.9 .50.0 54.7 60.0 
4.50 38.7 43.8 47.7 50.8 55.6 60.0 

Examples for Zone 3 -1500 watts (Burnup GWD/MTU) 

Assembly Average Initial Minimum Cooling Time 
Enrichment (wt. % U-235) 

6 Years 7 Years 5 Years 8 Years 

3.50 47.9 53.5 57.8 60.0 
4.00 48.9 54.6 59.0 60.0 
4.25 49.4 55.1 59.5 60.0 
4.50 49.9 55.6 60.0 60.0 
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