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1.0 INTRODUCTION

This document performs the thermal analysis of the NUHOMSO-52B
BWR Dry Shielded Canister (DSC). The peak fuel cladding temperatures
are calculated and compared to the limiting value of 421 0 C (790 0 F)
[1]. The calculations are performed for the following cases;

A) Normal operating conditions at 70, 100, and 125 0 F ambient

B) HSM vents blocked at 125 0 F ambient

C) DSC in cask with internal vacuum at 100OF ambient

The spacer disk temperature distributions are calculated

for the following 100OF ambient cases;

A) Normal operating condition

B) DSC in cask, normal operating condition

C) DSC in cask, with internal vacuum

The DSC basket and shell were modeled using the HEATING6
computer code. HEATING6 solves steady-state and/or transient heat
conduction problems in one, two or three dimensions; and is a
functional module within the SCALE system for performing thermal
analyses on problems in licensing evaluations of spent fuel casks.
The HEATING6 model of the Horizontal Storage Model (HSM) in which the
DSC rests, provides the canister shell temperatures used as input in
this analysis [2,3].
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2.0 METHODOLOGY

The DSC is a stainless steel cylinder surrounding a
carbon/stainless steel basket which supports the 52 spent fuel
assemblies. The DSC basket assembly consists of spacer disks, guide
sleeves, poison plates and support rods. The DSC is stored in a pre-
fabricated concrete HSM.

The thermal analysis of the DSC in storage is split into
separate models for the DSC and HSM. This allows for independent
calculation of DSC internal temperatures, using DSC shell temperatures
calculated in the HSM model as input.

Due to symmetry, half of the DSC is modeled in HEATING6. The
model includes 26 fuel assemblies, 70 poison plates and the DSC shell.
The effects of the spacer disks were neglected in this analysis. Fuel
thermal conductivities are those used in the E-MAD document [4].

The spacer disk temperature distribution is determined by
averaging the temperatures from the two dimensional HEATING6
calculation of the heat transfer across a spacer disk (steel assumed
to be between the fuel channels and the DSC shell) and the higher
temperatures of the helium on either side of the spacer disk (from the
analysis results with helium assumed to be between the fuel channels
and the DSC shell). This accounts for the effects of helium heating
the surfaces of the spacer disk and provides a more conservative
temperature distribution for use in the thermal stress analysis of the
DSC spacer disk.

REVISION 0
PAGE 4

PREPARED BY I DATE p•-- 8114191 OF 74

CHECKED BY I DATE [a3y' I)/.



Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

3.0 INPUT PARAMETERS

The input parameters for the HEATING6 code are determined in
this section.

3.1 Geometry

HEATING6 models require a common geometrical type and
rectangular coordinates were chosen. The basket is modelled as a half
cylinder to take advantage of symmetry. Due to a rectangular
coordinate system, the DSC shell was split into rectangular pieces.

The fuel assemblies were assumed to sit on the bottom of the
spacer disk cutout and touch its right edge. This choice was made to
minimize the amount of grid lines in the model. This geometry
introduces low conductivity helium regions on the top and left hand
sides of the assembly. These low conductivity regions add to the
conservatism of the model.

The majority of poison plates were shortened to match the
dimensions of the fuel assemblies. 10 of the poison plates are longer
then the fuel assemblies but still shorter than their actual length.
In both cases these decisions minimize the number of grid lines in the
model. These decisions are conservative since high conductivity metal
was replaced by low conductivity helium.

The spacer disks and support rods have been deleted to reduce
the complexity of the model. The deletion of these parts is again
conservative since high conductivity metal was replaced by low
conductivity helium.

Figure 3-1 shows the HEATING6 model used in this analysis.
The regions are numbered as shown in Table 3-1. The dimensions used
in the model are shown in Figure 3-2.

3.2 Thermal Conductivity

3.2.1 Fuel in helium

The temperature dependent thermal conductivity of the fuel in
helium was assumed to equal that of the fuel regions in Reference 4.
The values used are given in Table 3-2.

3.2.2 Fuel in vacuum
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The temperature dependent thermal conductivity of the fuel in
a vacuum is taken from test data [4]. The test data in Reference 4 is
used to calculate the thermal conductivity as documented in Reference
5. The values used are given in Table 3-3.

3.2.3 Zircaloy-4

The temperature dependent thermal conductivity of Zircaloy-4
was assumed to equal that of Zircaloy-2 used in Reference 6. For the
case of DSC in cask with internal vacuum (BWRVAC), higher temperature
values of thermal conductivity were needed. The published values were
plotted and values for 900, 1000 and 1100OF were extrapolated. The
plot is shown in Figure 3-3. The values used are given in Table 3-4.

3.2.4 Stainless Steel

The temperature dependent thermal conductivity of stainless
steel (ASME SA-240 Type 304) is the same as that used in Reference 7.
The values used are given in Table 3-5.

3.2.5 Helium

The temperature dependent thermal conductivity of pure helium
is used for all regions within the DSC. The values used are given in
Table 3-6 and are found in Reference 8.

3.3 Heat Generation

The maximum decay heat per DSC is assumed 19.24 kw. The
volume used for determining the heat flux input into the HEATING6
input file is calculated assuming a 142.24 inch active fuel length and
an 5.294 inch inner fuel assembly width. All heat is assumed to be
generated in the active fuel region of the assembly. A peaking factor
of 1.08 is used to account for axial variations in heat flux of the
assembly [9]. The decay heat flux for each assembly is then equal to,

.37kwx 1.08 x 3413 Btu
= 5.70E-3 Btu

60 MIh x (5.294 inches)2 x 142.24inches minxinch
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3.4 Boundary Conditions

The following boundary conditions are used in the model:

1) Insulated surface. This condition is used on the axis
of symmetry and on the edges of the DSC shell regions
which only exist in the model due to lack of cylindrical
elements in the model.

3) Provides a radiation linkage between two parallel metal
surfaces. Used to model radiation heat transfer between
fuel channels and poison plates.

301-320) Constant temperature boundaries on the outside of
the sections that compose the DSC shell. These
temperatures were determined in the HSM HEATING6
models (2,3].

3.4.1 Temperatures

The temperatures assigned to the regions that compose the DSC
shell are taken from the HSM HEATING6 models (2] for the 70, 100, and
125 OF ambient temperature cases. The shell region geometries of the
two models are substantially different. The temperatures used in the
DSC model were assigned by calculating the DSC shell region midpoint
Y coordinate, and estimating the temperature corresponding to that
coordinate from the HSM model. The estimates use the highest
temperature on each region and are considered conservative. The
temperatures used in the input file for boundary conditions 301-320
are given in Table 3-7. A sample calculation for DSC vertical region
305, 70 OF ambient temperature follows;

Midpoint DSC Model

(61.219 + 54.169)/2 = 57.694 inches

Convert to HSM Model

57.975 - 33.415 = 24.279 inches

24.279 inches in the HSM model is conservatively estimated to be
226.93 deg F [2].
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The calculated HSM coordinates for the remaining regions appear in
Table 3-8

Note: 33.415 inches is the y-axis midpoint coordinate of the DSC
model. Subtracting it from a particular DSC regions midpoint converts
it to an HSM dimension. This allows estimation of temperature from
the HSM model. For DSC horizontal regions the outer y coordinate was
converted.

Due to a difference in estimation methods, the DSC maximum
shell temperatures in the PWR calculation package [13] are 1-20 F
higher than those used in this BWR package. The effects of this
difference is minimal.

For all blocked vent and vacuum cases the DSC shell
temperatures are a constant value. These values are 579 OF (3] for
the blocked vent case, 358 OF [3] for the BWRVAC case and 402 OF for
the DSC in cask with internal vacuum and steel fill (BWRVACCS) case.
The temperatures are the maximum DSC shell temperatures respectively.

Note: Both BWRVAC and BWRVACCS were originally run with a maximum
shell temperature of 402 0 F. This value is the maximum shell
temperature for a total decay heat of 24 kW. This analysis is based
on a total decay heat of 19.24 kW and the corresponding maximum shell
temperature of 358 0 F. BWRVAC was rerun with the 358OF shell
temperature and BWRVACCS was not to save computer cost. The original
results of BWRVACCS are conservative as higher shell temperatures
yield higher fuel clad temperatures.

3.4.2 Emissivities

The thermal radiation parameter in HEATING6, h,, is equal to
the product of the Stephan Boltzman constant and the effective
emissivity. of the surface. The Stephan-Boltzman constant is equal to
0.173E-8 Btu/ft 2 hr W (2.002E-13 Btu/in2  min R) [10]. The
effective emissivity, Eff, between two parallel surfaces for grey
radiation is given by,

+ 1
El  E2

REVISION 0

CHECED Y I ATE ~ r,~j IPAGE 8PREPARED BY / DATE , 8/14/91 OF 74

CHECKED BY /DATE {.••lq•



Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

where El is the emissivity of one surface and E2 is the emissivity of
the opposing surface [11]. The emissivities of steel and zircaloy are
0.587 (12] and .400 [8] respectively.

The effective emissivity and h, for the fuel channel to poison
plate linkage (B.C. #2) are,

Eeff= 1 = .31251 + 1 -1
.587 .400

h= .31215 x 2.002E-13 = 6.249e-14 Btu
min • inch2 - R"

For the BWRVAC case a Zircaloy emissivity of .8 [13] was used.
The lower emissivity of .4 [8] adds to the conservatism of the other
cases. The effective emissivity and h, for the fuel channel to poison
plate linkage (B.C. #2) for the BWRVAC case are,

Eefff 1 = .5119
+ -8 1.587 .800

hr = .5119 x 2.002E-13 = 1. 025E-13 Btu
min • inch2 • R4
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FUEL REGION

FUEL CHANNEL

FIGURE 3-1

HEATING6 BWR MODEL
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TABLE 3-1.

LISTING OF REGION NUMBERS AND MATERIALS FOR HELIUM CASES

Regions Materials Location

1-26 Fuel Smeared inside
fuel channels

27-70 Borated SS Poison Plates

101-182 Helium Gaps between
fuel channels
and poison
plates

201-212 Helium Gaps between
fuel channels
and DSC shell

301-320 SS304 DSC shell

401-504 Zircaloy-4 Fuel channels
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TABLE 3-2

THERMAL. M'cn~rMTUc'TM7V nV VTTPT. TMJ UPTT.TITTM
TABLE 

3-2

Temperature (OF) Thermal Conductivity
(Btu/MinIn OF)

400 2.2222E-3

500 2.9167E-3

600 3.6111E-3

700 4.4444E-3

800 5.4167E-3

900 6.5278E-3

1000 7.6389E-3
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TABLE 3-3

Temperature (OF) Thermal Conductivity
(Btu/minin OF)

200 2.0990E-4

250 2.2218E-4

300 2.4173E-4

350 2.7053E-4

400 3.1069E-4

450 3.6439E-4

500 4.3393E-4

550 5.2168E-4

600 6.3011E-4

650 7.6172E-4

700 9.1914E-4

750 1.1050E-3

800 1.3221E-3

850 1.5731E-3

900 1.8609E-3

950 2.1885E-3

1000 2.5588E-3

1050 2.9747E-3

1100 3.4393E-3
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TABLE 3-4
TABLE 

3-4

71RrAT-QY-4 'VRPPMPT. rCtv..nrTj-rrT7TrmV

Temperature (OF) Thermal Conductivity
_ (Btu/MinIn OF)

100 9.4722E-3

200 9.5694E-3

400 9.8750E-3

600 10.2361E-3

800 10.6111E-3

900 10.84E-3

1000 11.06E-3

1100 11.29E-3
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TABLE 3-5

SS304 THERMAL CONDUCTIVITY
Temperature (OF) Thermal Conductivity

(Btu/MinIn OF)

70 .0119

100 .0121

150 .0125

200 .0129

250 .0133

300 .0136

350 .0140

400 .0144

450 .0147

500 .0151

550 .0154

600 .0157

650 .0161

700 .0164

750 .0164

800 .0169

850 .0174

900 .0176

950 .0179

1000 .0183

1050 .0186

1100 .0189

1150 .0192
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TABLE 3-5 cont.

SS304 THERMAL CONDUCTIVITY

Temperature (F) Thermal Conductivity
Temperature____ (°)(Btu/MinInr OF)

1200 .0194

1250 .0199

1300 .0201

1350 .0204

1400 .0207

1450 .0210

1500 .0213
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TABLE 3-6

HELIUM THERMAL CONDUCTIVITY

Temperature (OF) Thermal Conductivity
(Btu/MinIn deg F)

45 1.1535E-4

80 1.2032E-4

98 1.2281E-4

152 1.2996E-4

206 1.3710E-4

260 1.4408E-4

296 1.4874E-4

350 1.5628E-4

404 1.6423E-4

458 1. 7258E-4

495 1.7820E-4

549 1.8703E-4

603 1.9505E-4
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TABLE 3-6 cont.

HELIUM THERMAL CONDUCTIVITY

Thermal Conductivity
Temperature• • (OF) (Btu/MinIn OF)

657 2.0388E-4

693 2.0950E-4

747 2.1592E-4

801 2.2315E-4

855 2.3037E-4

891 2.3438E-4

909 2.3679E-4

945 2.4161E-4

1017 2.5044E-4

1071 2.5766E-4

1125 2.6408E-4

1197 2.7291E-4

1251 2.8014E-4

1341 2.9138E-4

1431 3.0181E-4

1520 3.1225E-4
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TABLE 3-7

INITIAL DSC SHELL TEMPERATURES FOR 70, 100 AND 125 OF AMBIENT
TEMPERATURES

Temperature Temperature Temperature
(OF) (OF) (OF)

Region # for 70 OF for 100 OF for 125 OF
ambient ambient ambient

case case case

301 274.52 303.43 328.33

302 273.39 302.10 326.78

303 271.89 295.26 318.62

304 267.88 275.40 294.59

305 226.93 242.37 254.31

306 219.50 232.98 243.02

307 215.29 227.70 236.69

308 211.86 224.88 233.34

309 214.44 226.87 235.74

310 228.86 244.18 255.59

311 227.31 242.72 254.25

312 207.52 223.72 232.90

313 205.31 217.47 226.18

314 204.56 217.34 226.67

315 206.39 220.08 230.28

316 210.26 235.53 250.02

317 223.08 249.66 268.94

318 229.42 254.53 275.48

319 229.32 255.39 277.19

320 229.94 255.72 277.82
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TABLE 3-8

CALCULATED HSM COORDINATES

Region # Coordinate (inches)

301 33.411

302 32.786

303 30.006

304 28.429

305 24.279

306 21.316

307 17.146

308 14.116

309 9.871

310 2.802

311 -3.683

312 -10.433

313 -15.15

314 -17.708

315 -21.941

316 -24.833

317 -28.975

318 -30.258

319 -32.790

320 -33.415
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4.0 SPACER DISK TEMPERATURE DISTRIBUTION

To calculate the spacer disk temperature distributions all
helium or vacuum regions, except those between fuel channels and
poison plates were assumed to be carbon steel. The HEATING6 code was
run and results averaged with the corresponding helium or vacuum case
giving the temperature distribution.

For the case of DSC in cask with normal operating conditions,
the maximum and minimum spacer disk temperatures were estimated. The
details of this estimation appear in section 4.1

The temperature dependent thermal conductivity of carbon steel
(ASME SA 516 Grade 70) is the same as that used in Reference 7. The
values used are given in Table 4-1.

4.1 Spacer Disk Temperature Estimation

To estimate the maximum and minimum spacer disk temperature
when the DSC is in cask (100 0 F ambient) case, the results for the case
of DSC in HSM (100OF ambient) spacer disk temperatures will be
utilized.

DSC in HSM (PWR case) [14]:

Maximum spacer disk temperature = 529.3 0 F

Minimum spacer disk temperature = 221.1 0 F (Carbon steel cases)

DSC average shell temperature = 270.50F

The maximum spacer disk temperature is 35% higher than the DSC
average temperature.

(529.3 - 270.5 xl10% = 35%
460 + 27 0. 5

The minimum spacer disk temperature is 7% lower than the DSC
average temperature.
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(270.5 - 221.1 x 100% )7%
460 + 270.5 /

Based on these percentages and the DSC in cask average

temperature of 360.6 0 F

Estimated maximum spacer disk temperature =

((360.6 + 460) x 1.35) - 460 = 648OF

Estimated minimum spacer disk temperature

((360.6 + 460) x (1-.07))-460 = 303*F

Actual values calculated by HEATING6 [14]:

Maximum spacer disk temperature = 605OF

Minimum spacer disk temperature = 277 0F

Estimated values are within 5 to 10% of the actual calculated values
on the conservative side.

Due to the conservativness of the PWR estimation the same methodology
is applied to the BWR case.

For BWR Fuel (DSC in HSM, 100 0 F ambient):

Maximum spacer disk temperature = 553 0F

Minimum spacer disk temperature = 220OF

Average DSC shell temperature = 270.5 0 F

The maximum spacer disk temperature is 39% higher than the average
temperature

(553 - 270.5 x 100% = 39%
270. 5 + 460•0

The minimum spacer disk temperature is 7% lower than the average
temperature
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(220 - 270.5 x 100% )7%
270.5 + 4601

For the DSC in cask [3]:

Maximum DSC shell temperature = 437 0 F

Minimum DSC shell temperature = 267 0F

Average DSC shell temperature = 352 0F

The estimated spacer disk temperatures are;

Maximum = ((352 + 460) x 1.39) - 460 = 669OF

Minimum = ((352 + 460) x .93) - 460 = 295OF

Average = 482OF
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

TABLE 4-1

THERMAL CONDUCTIVITY OF CARBON STEEL
Temperature (OF) Thermal Conductivity

(Btu/Inmin OF)

70 3.2777E-2

100 3.3194E-2

150 3.3611E-2

200 3.3889E-2

250 3.3889E-2

300 3.3889E-2

350 3.3750E-2

400 3.3611E-2

450 3.3194E-2

500 3.2917E-2

550 3.2500E-2

600 3.2083E-2

650 3.1528E-2

700 3.1111E-2

750 3.0556E-2

800 3.0139E-2

850 2.9444E-2

900 2.9028E-2

950 2.8472E-2

1000 2.7778E-2

1050 2.7222E-2

1100 2.6667E-2

1150 2.5972E-2
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

TABLE 4-1 (cont.)

THERMAL CONDUCTIVITY OF CARBON STEEL

Temperature (OF) Thermal Conductivity
(Btu/MinIn OF)

1200 2.5278E-2

1250 2.4306E-2

1300 2.3194E-2

1350 2.1944E-2

1400 2.1250E-2

1450 2.0972E-2

1500 2.0972E-2
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT' FILE NO: NUHO04.0414

CUENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

5.0 HEATING6 INPUT FILES

Seven HEATING6 runs were made as listed in Table 5-1. The
input files for BWR42 (storage in the HSM at 100OF ambient and filled
with helium), BWR52 (storage in the HSM at 100OF ambient and filled
with steel), and BWRVAC (vacuum drying in the cask at 100OF ambient
and a vacuum in the DSC cavity) are shown below. The remaining input
files differ from these only in the constant temperature boundary
conditions discussed above.

5.1 InDut File for BWR42

HEAT6,P1.
USER,PNFS1O3,XPNFSX,NC.
CHARGE,N976301,30023000.
REWIND,OUTPUT.
BEGINHEAT6,HEATPRC,DATAFILuINPUT,TIM=10,CLASS=Z,DATNAME=BWR42,CORE--0OOK.
/*EOR

&OPTION MAXBDC=22, ND IMEN,2,MAXGGL=62,MAXMAT=5 ,MAXNSNI1,NMAXPBT,6,
UMAXPTSu2400,1NAXREGu279,MAXRFGU34,MAXSURzIO00, NAXTBLz3O,MAXTFGU7O,
SNAXZFG=I ,MWIOTH,50,O IRECT.T,LBOUND=T,AXINT=5,NAXPRS=30,&ENO

PRE-FAB STO CANISTER, Qu1.0OKW, KHE=IOOF,KF=ISTIT,1ST RUN
250 7 1 0.0 0.0 0.0 1 0 0
0 0 0 0 0 0 0 0 200
REGIONS

* FUEL REGIONS

1 1 1.392
1 1 0

2 1 1.392
1 1 0

3 1 1.392
1 1 0

4 1 1.392
1 1 0

5 1 1.392
1 1 0

6 1 1.392
1 1 0

7 1 1.392
1 1 0

8 1 1.392
1 1 0

9 1 8.726
1 1 0

10 1 8.726
1 1 0

11 1 8.726
1 1 0

12 1 8.726
1 1 0

13 1 8.726
1 1 0

14 1 8.726
1 1 0

Is 1 8.726
1 1 0

6.686
0
6.686
0
6.686
0
6.686
0
6.686
0
6.686
0
6.686
0
6.686
0

14.020
0

14.020
0

14.020
0

14.020
0

14.020
0

14.020
0

14.020.0

55.904
0

48.795
0

41.579
0

34.245
0

26.729
0

19.395
0

12.179
0
5.145
0

55.904
0

48.795
0

41.579
0

34.245
0

26.729
0

19.395
0

12.179
0

61.139
0

54.089
0

46.873
0

39.539
0

32.023
0

24.689
0

17.473
0

10.439
0

61.139
0

54.089
0

46.873
0

39.539
0

32.023
0

24.689
0

17.473
0
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

16 1 8.726 14.020 5.145 10.439
1 1 0 0 0 0

17 1 15.942 21.236 48.795 54.089
1 1 0 0 0 0

18 1 15.942 21.236 41.579 46.873
1 1 0 0 0 0

19 1 15.942 21.236 34.245 39.539
1 1 0 0 0- 0

20 1 15.942 21.236 26.729 32.023
1 1 0 0 0 0

21 1 15.942 21.236 19.395 24.689
1 1 0 0 0 0

22 1 15.942 21.236 12.179 17.473
1 1 0 0 0 0

23 1 22.976 28.270 41.579 46.873
1 1 0 0 0 0

24 1 22.976 28.270 34.245 39.539
1 1 0 0 0 0

25 1 22.976 28.270 26.729 32.023
1 1 0 0 0 0

26 1 22.976 28.270 19.395 24.689
1 1 0 0 0 0

*

* POISON PLATES
*

27 2 1.312 6.766 55.690 55.824.
2 0 0 0 0 0

28 2 .600 .734 48.715 54.169
2 0 0 0 0 0

29 2 6.766 6.900 48.565 54.169
2 0 0 0 0 0

30 2 1.312 6.766 47.531 47.665
2 0 0 0 0 0

31 2 1.312 6.766 41.365 41.499
2 0 0 0 0 0

32 2 .600 .734 34.165 39.619
2 0 0 0 0 0

33 2 6.766 6.900 34.165 39.619
2 0 0 0 0 0

34 2 1.312 6.766 32.681 32.815
2 0 0 0 0 0

35 2 1.312 6.766 26.515 26.649
2 0 0 0 0 0

36 2 .600 .734 19.315 24.769
2 0 0 0 0 0

37 2 6.766 6.900 19.315 24.769
2 0 0 0 0 0

38 2 1.312 6.766 18.131 18.265
2 0 0 0 0 0

39 2 1.312 6.766 11.965 12.099
2 0 0 0 0 0

40 2 .600 .734 5.065 10.519
2 0 0 0 0 0

41 2 6.766 6.900 5.065 10.519
2 0 0 0 0 0

42 2 7.950 8.084 55.690 61.219
2 0 0 0 0 0

43 2 8.646 14.100 54.731 54.865
2 0 0 0 0 0

44 2 8.646 14.100 48.565 48.715
2 0 0 0 0 0

45 2 7.950 8.084 41.499 46.953
2 0 0 0 0 0

46 2 14.100 14.250 41.499 46.953



Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

2 0 0 0 0 0
47 2 7.950 14.100 40.181 40.315

2 0 0 0 0 0
48 2 8.646 14.100 34.015 34.165

2 0 0 0 0 0
49 2 7.950 8.084 26.649 32.815

2 0 0 0 0 0
50 2 14.100 14.250 26.649 32.103

2 0 0 0 0 0
51 2 7.950 14.100 25.331 25.465

2 0 0 0 0 0
52 2 7.950 14.100 19.165 19.315

2 0 0 0 0 0
53 2 7.950 8.084 12.099 17.553

2 0 0 0 0 0
54 2 14.100 14.250 12.099 17.553

2 0 0 0 0 0
55 2 7.950 14.100 11.006 11.140

2 0 0 0 0 0
56 2 15.150 15.284 48.565 54.169

2 0 0 0 0 0
57 2 15.862 21.316 47.531 47.665

2 0 0 0 0 0
58 2 15.862 21.316 41.365 41.499

2 0 0 0 0 0
59 2 15.150 15.284 34.165 40.315

2 0 0 0 0 0
60 2 21.316 21.450 34.165 39.619

2 0 0 0 0 0
61 2 15.150 21.316 32.681 32.815

2 0 0 0 0 0
62 2 15.150 21.316 26.515 26.649

2 0 0 0 0 0
63 2 15.150 15.284 19.315 24.769

2 0 0 0 0 0
64 2 21.316 21.450 19.315 24.769

2 0 0 0 0 0
65 2 15.150 21.316 18.131 18.265

2 0 0 0 0 0
66 2 22.275 22.409 41.499 46.953

2 0 0 0 0 0
67 2 22.275 28.350 40.181 40.315

2 0 0 0 0 0
68 2 22.896 28.350 34.015 34.165

2 0 0 0 0 0
69 2 22.275 22.409 26.649 32.815

2 0 0 0 0 0
70 2 22.275 28.350 25.331 25.465

2 0 0 0 0 0

* HELIUM (PURE)

101 3 0 1.312 55.690 61.219
2 0 1 0 0 0

102 3 6.766 7.950 55.690 61.219
2 0 3 3 0 0

103 3 8.084 8.646 55.690 61.219
2 0 3 3 0 0

104 3 0 .600 47.665 55.690
2 0 1 0 0 0

105 3 .600 6.900 54.169 55.690
2 0 0 0 3 3

106 3 6.900 8.646 48.565 55.690
2 0 3 3 0 0
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004. 0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

107 3 8.646 14.100 54.865 55.690
2 0 0 0 3 3

108 3 8.646 14.100 54.169 55.824
2 0 0 0 3 3

109 3 .734 1.312 48.715 54.169
2 0 3 3 0 0

110 3 14.100 15.150 48.565 54.169
2 0 3 3 0 0

111 3 15.284 15.862 48.565 54.169
2 0 3 3 0 0

112 3 .600 6.766 47.665 48.715
2 0 0 0 3 3

113 3 15.862 21.316 47.665 48.715
2 0 0 0 3 3

114 3 0 1.312 41.365 47.665
2 0 1 0 0 0

115 3 1.312 6.766 46.953 47.531
2 0 0 0 3 3

116 3 6.766 15.862 46.953 48.565
2 0 0 0 3 3

117 3 15.862 21.316 46.953 47.531
2 0 0 0 3 3

118 3 21.316 22.275 41.365 46.953
2 0 3 3 0 0

119 3 6.766 7.950 41.365 46.953
2 0 3 3 0 0

120 3 8.084 8.646 41.499 46.953
2 0 3 3 0 0

121 3 14.250 15.862 40.315 46.953
2 0 3 3 0 0

122 3 22.409 22.896 41.499 46.953
2 0 3 3 0 0

123 3 0 7.950 39.619 41.365
2 0 1 0 3 3

124 3 6.900 8.646 34.165 39.619
2 0 3 3 0 0

125 3 7.950 14.250 40.315 41.499
2 0 0 0 3 3

126 3 15.862 22.275 39.619 41.365
2 0 0 0 3 3

127 3 22.275 28.350 40.315 41.499
2 0 0 0 3 3

129 3 7.950 14.100 39.619 40.181
2 0 0 0 3 3

130 3 14.100 15.150 34.015 40.315
2 0 3 3 0 0

132 3 21.450 22.896 32.815 39.619
2 0 3 3 0 0

133 3 22.275 28.350 39.619 40.181
2 0 0 0 3 3

134 3 0 .600 32.815 39.619
2 0 1 0 0 0

135 3 .734 1.312 34.165 39.619
2 0 3 3 0 0

136 3 15.284 15.862 34.165 40.315
2 0 3 3 0 0

137 3 .600 8.646 32.815 34.165
2 0 0 0 3 3

138 3 8.646 15.150 32.103 34.015
2 0 0 0 3 3

139 3 15.150 21.450 32.815 34.165
2 0 0 0 3 3

140 3 22.896 28.350 32.103 34.015
2 0 0 0 3 3
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

141 3 0 1.312 26.515 32.815
2 0 1 0 0 0

142 3 1.312 6.766 32.103 32.681
2 0 0 0 3 3

143 3 6.766 7.950 26.515 32.815
2 0 3 3 0 0

146 3 15.150 21.316 32.103 32.681
2 0 0 0 3 3

148 3 8.084 8.646 26.649 32.815
2 0 3 3 0 0

149 3 14.250 15.862 26.649 32.103
2 0 3 3 0 0

150 3 21.316 22.275 26.515 32.815
2 0 3 3 0 0

151 3 22.409 22.896 26.649 32.815
2 0 3 3 0 0

152 3 0 7.950 24.769 26.515
2 0 1 0 3 3

153 3 7.950 14.100 24.769 25.331
2 0 0 0 3 3

154 3 15.150 22.275 24.769 26.515
2 0 0 0 3 3

155 3 22.275 28.350 25.465 26.649
2 0 0 0 3 3

157 3 7.950 15.150 25.465 26.649
2 0 0 0 3 3

158 3 14.100 15.150 19.165 25.465
2 0 3 3 0 0

160 3 22.275 28.350 24.769 25.331
2 0 0 0 3 3

161 3 0 .600 18.265 24.769
2 0 1 0 0 0

162 3 .734 1.312 19.315 24.769
2 0 3 3 0 0

163 3 6.900 8.646 19.315 24.769
2 0 3 3 0 0

164 3 15.284 15.862 19.315 24.769
2 0 3 3 0 0

165 3 21.450 22.896 19.315 24.769
2 0 3 3 0 0

166 3 .600 7.950 18.265 19.315
2 0 0 0 3 3

167 3 7.950 15.150 17.553 19.165
2 0 0 0 3 3

168 3 15.150 21.316 18.265 19.315
2. 0 0 0 3 3

169 3 0 1.312 11.965 18.265
2 0 1 0 0 0

170 3 1.312 6.766 17.553 18.131
2 0 0 0 3 3

171 3 6.766 7.950 11.965 18.265
2 0 3 3 0 0

172 3 8.084 8.646 12.099 17.553
2 0 3 3 0 0

173 3 14.250 15.862 12.099 17.553
2 0 3 3 0 0

175 3 15.150 21.316 17.553 18.131
2 0 0 0 3 3

176 3 0 7.950 10.519 11.965
2 0 1 0 3 3

177 3 7.950 14.100 11.140 12.099
2 0 0 0 3 3

178 3 0 .600 5.065 10.519
2 0 1 0 0 0
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

179 3 .734 1.312 5.065 10.519
2 0 3 3 0 0

180 3 6.900 8.646 5.065 10.519
2 0 3 3 0 0

182 3 7.950 14.100 10.519 11.006
2 0 0 0 3 3

* HELIUM (DSC BOUNDED)

201 3 0 6.766 61.219 66.201
3 0 1 0 3 3

202 3 6.766 14.100 61.219 65.624
3 0 0 0 3 3

203 3 14.100 22.275 54.169 61.219
3 0 3 3 3 3

204 3 21.316 29.200 46.953 54.169
3 0 3 3 3 3

205 3 28.350 32.375 39.619 46.953
3 0 3 3 0 0

206 3 28.350 33.000 32.815 39.619
3 0 3 3 0 0

207 3 28.350 33.000 26.649 32.815
3 0 3 3 0 0

208 3 28.350 32.375 19.315 26.649
3 0 3 3 0 0

209 3 21.316 29.200 12.099 19.315
3 0 3 3 3 3

210 3 14.100 22.275 5.065 12.099
3 0 3 3 3 3

211 3 6.766 14.100 1.250 5.065
3 0 0 0 3 3

212 3 0. 6.766 0.625 5.065
3 0 1 0 3 3

*

* DSC SHELL
*

301 4 0 6.766 66.201 66.826
4 0 1 1 0 301

302 4 6.766 14.100 65.624 66.201
4 0 1 1 0 302

303 4 14.100 15.150 61.219 65.624
4 0 0 303 0 1

304 4 15.150 22.275 61.219 61.844
4 0 0 1 0 304

305 4 22.275 22.896 54.169 61.219
4 0 0 305 0 1

306 4 22.896 29.200 54.169 54.731
4 0 0 1 0 306

307 4 29.200 29.825 46.953 54.169
4 0 0 307 0 1

308 4 29.825 32.375 46.953 47.531
4 0 0 1 0 308

309 4 32.375 33.000 39.619 46.953
4 0 0 309 0 1

310 4 33.000 33.625 32.815 39.619
4 0 0 310 0 1

311 4 33.000 33.625 26.649 32.815
4 0 0 311 1 0

312 4 32.375 33.000 19.315 26.649
4 0 0 312 1 0

313 4 29.825 32.375 18.265 19.315
4 0 0 1 313 0

314 4 29.200 29.825 12.099 19.315
4 0 0 314 1 0
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

315 4 22.896 29.200 11.474 12.099
4 0 0 1 315 0

316 4 22.275 22.896 5.065 12.099
4 0 0 316 1 0

317 4 15.150 22.275 4.440 5.065
4 0 0 1 317 0

318 4 14.100 15.150 1.250 5.065
4 0 0 318 1- 0

319 4 6.766 14.100 .625 1.250
4 0 0 1 319 0

320 4 0 6.766 0 0.625
4 0 1 1 320 0

* FUEL CHANNELS

401 5 1.312 1.392 55.824 61.219
2 0 0 0 0 0

402 5 1.392 6.686 61.139 61.219
2 0 0 0 0 0

403 5 6.686 6.766 55.824 61.219
2 0 0 .0 0 0

404 5 1.392 6.686 55.824 55.904
2 0 0 0 0 0

405 5 1.312 1.392 48.715 54.169
2. 0. 0 0 0 0

406 5 1.392 6.686 54.089 54.169
2 0 0 0 0 0

407 5 6.686 6.766 48.715 54.169
2 0 0 0 0 0

408 5 1.392 6.686 48.715 48.795
2 0 0 0 0 0

409 5 1.312 1.392 41.499 41.579
2 0 0 0 0 0

410 5 1.392 6.686 46.873 46.953
2 0 0 0 0 0

411 5 6.686 6.766 41.499 46.953
2 0 0 0 0 0

412 S 1.392 6.686 41.499 41.579
2 0 0 0 0 0

413 5 1.312 1.392 34.165 39.619
2 0 0 0 0 0

414 5 1.392 6.686 39.539 39.619
2 0 0 0 0 0

415 5 6.686 6.766 34.165 39.619
2 0 0 0 0 0

416 5 1.392 6.686 34.165 34.245
2 0 0 0 0 0

417 5 1.312 1.392 26.649 32.103
2 0 0 0 0 0

418 5 1.392 6.686 32.023 32.103
2 0 0 0 0 0

419 5 6.686 6.766 26.649 32.103
2 0 0 0 0 0

420 5 1.392 6.686 26.649 26.729
2 0 0 0 0 0

421 5 1.312 1.392 19.315 24.769
2 0 0 0 0 0

422 5 1.392 6.686 24.689 24.769
2 0 0 0 0 0

423 5 6.686 6.766 19.315 24.769
2 0 0 0 0 0

424 5 1.392 6.686 19.315 19.395
2 0 0 - 0 0 0

425 5 1.312 1.392 12.099 17.553
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO04.0414

2 0
426 5

2 0
427 5

2 0
428 5

2 0
429 5

2 0
430 5

2 0
431 5

2 0
432 5

2 0
433 5

2 0
434 5

2 0
435 5

2 0
436 5

2 0
437 5

2 0
438 5

2 0
439 5

2 0
440 5

2 0
441 5

2 0
442 5

2 0
443 5

2 0
444 5

2 0
445 5

2 0
446 5

2 0
447 5

2 0
448 5

2 0
449 5

2 0
450 5

2 0
451 5

2 0
452 5

2 0
453 5

2 0
454 5

2 0
455 5

456 5
2 0

457 5

0
1.392
0
6.686
0
1.392
0
1.312
0
1.392
0
6.686
0
1.392
0
8.646
0
8.726
0

14.020
0
8.726
0
8.646
0
8.726
0

14.020
0
8.726
0
8.646
0
8.726
0

14.020
0
8.726
0
8.646
0
8.726
0

14.020
0
8.726
0
8.646
0
8.726
0

14.020
0
8.726
0
8.646
0
8.726
0

14.020
0
8.726
0
8.646

0
6.686
0
6.766
0
6.686
0
1.392
0
6.686
0
6.766
0
6.686
0
8.726
0

14.020
0

14.100
0

14.020
0
8.726
0

14.020
0

14.100
0
14.020
0
8.726
0

14.020
0

14.100
0

14.020
0
8.726
0

14.020
0

14.100
0

14.020
0
8.726
0

14.020
0

14.100
0

14.020
0
8.726
0

14.020
0

14.100
0

14.020
0
8.726

0
17.473
0

12.099
0

12.099
0
5.065
0

10.439
0
5.065
0
5.065
0

55.824
0

61.139
0

55.824
0

55.824
0

48.715
0

54.089
0

48.715
0
48.715
0

41.499
0

46.873
0

41.499
0

41.499
0

34.165
0

39.539
0

34.165
0

34.165
0

26.649
0

32.023
0

26.649
0

26.649
0

19.315
0

24.689
0

19.315
0

19.315
0

12.099

0
17.553
0

17.553
0

12.179
0

10.519
0

10.519
0

10.519
0
5.145
0

61.219
0

61.219
0

61.219
0

55.904
0

54.169
0

54.169
0

54.169
0

48.795
0

46.953
0

46.953
0

46.953
0

41.579
0

39.619
0

39.619
0

39.619
0

34.245
0

32.103
0

32.103
0

32.103
0

26.729
0

24.769
0

24.769
0

24.769
0

19.395
0

17.553

REVISION 0 PAGE 36
PREPARED BY I DATE • 8/14/91 OF 74
CHECKED BY DATE i q.q9 q//• •-y..



Pacific Nuclear Fuel Services, Inc.
NUHOMS 1OCFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUHO04.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

2 0
458 5

2 0
459 5

2 0
460 5

2 0
461 5

2 0
462 5

2 0
463 5

2 0
464 5

2 0
465 5

2 0
466 5

2 0
467 5

2 0
468 5

2 0
469 5

2 0
470 5

2 0
471 5

2 0
472 5

2 0
473 5

2 0
474 5

2 0
475 5

2 0
476 5

2 0
477 5

2 0
478 5

2 0
479 5

2 0
480 5

2 0
481 5

2 0
482 5

2 0
483 5

2 0
484 5

2 0
485 5

2 0
486 5

2 0
487 5

2 0
488 5

2 0
489 5

0
8.726
0

14.020
0
8.726
0
8.646
0
8.726
0

14.020
0
8.726
0

15.862
0

15.942
0

21.236
0

15.942
0

15.862
0

15.942
0

21.236
0

15.942
0

15.862
0

15.942
0

21.236
0

15.942
0

15.862
0

15.942
0

21.236
0

15.942
0

15.862
0

15.942
0

21.236
0

15.942
0

15.862
0

15.942
0

21.236
0

15.942
0

22.896

0
14.020
0

14.100
0

14.020
0
8.726
0

14.020
0

14.100
0

14.020
0

15.942
0

21.236
0

21.316
0

21.236
0

15.942
0

21.316
0

21.316
0

21.236
0

15.942
0

21.236
0

21.316
0

21.236
0

15.942
0

21.236
0

21.316
0

21.236
0

15.942
0

21.236
0

21.316
0

21.236
0

15.942
0

21.236
0

21.316
0

21.236
0

22.976

0
17.473
0

12.099
0

12.099
0
5.065
0

10.439
0
5.065
0
5.065
0

48.715
0

54.089
0

48.715
0

48.715
0

41.499
0

46.873
0

41.499
0

41.499
0

34.165
0

39.539
0

34.165
0

34.165
0

26.649
0

32.023
0

26.649
0

26.649
0

19.315
0

24.689
0

19.315
0

19.315
0

12.099
0

17.473
0

12.099
0

12.099
0

41.499

0
17.553
0

17.553
0

12.179
0

10.519
0

10.519
0

10.519
0
5.145
0

54.169
0

54.169
0

54.169
0

48.795
0

46.953
0

46.953
0

46.953
0

41.579
0

39.619
0

39.619
0

39.619
0

34.245
0

32.103
0

32.103
0

32.103
0

26.729
0

24.769
0

24.769
0

24.769
0

19.395
0

17.553
0

17.553
0

17.553
0

12.179
0

46.953
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

2 0 0 0 0 0
490 5 22.976 28.270 46.873 46.953

2 0 0 0. 0 0
491 5 28.270 28.350 41.499 46.953

2 0 0 0 0 0
492 5 22.976 28.270 41.499 41.579

2 0 0 0 0 0
493 5 22.896 22.976 34.165 39.619

2 0 0 0 0 0
494 5 22.976 28.270 39.539 39.619

2 0 0 0 0 0
495 5 28.270 28.350 34.165 39.619

2 0 0 0 0 0
496 5 22.976 28.270 34.165 34.245

2 0 0 0 0 0
497 5 22.896 22.976 26.649 32.103

2 0 0 0 0 0
498 5 22.976 28.270 32.023 32.103

2 0 0 0 0 0
499 5 28.270 28.350 26.649 32.103

2 0 0 0 0 0
500 5 22.976 28.270 26.649 26.729

2 0 0 0 0 0
501 5 22.896 22.976 19.315 24.769

2 0 0 0 0 0
502 5 22.976 28.270 24.689 24.769

2 0 0 0 0 0
503 5 28.270 28.350 19.315 24.769

2 0 0 0 0 0
504 5 22.976 28.270 19.315 19.395

2 0 0 0 0 0
MATERIALS
1 FUEL 0 0 0 -3
2 POISON 0 0 0 -1
3 HELIUM 0 0 0 -2
4 SS304 0 0 0 -1
5 ZALOY 0 0 0 -4
INITIAL TEMPERATURES
1 550
2 450
3 250
4 200
HEAT GENERATIONS
1 5.700-3
BOUNDARY CONDITIONS
1 -0
0.0 0.0 0.0 0.0 0.0 0

3 3
0.0 6.2490-14 0.0 0.0 0.0 0

301 2 303.4

302 2 302.1

303 2 295.3

304 2 275.4

305 2 242.4

306 2 233.0

307 2 227.7

308 2 224.9
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 1OCFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

309 2 226.9

310 2 244.2

311 2 242.7

312 2 223.7

313 2 217.5

314 2 217.3

315 2 220.1

316 2 235.5

317 2 249.7

318 2 254.5

319 2 255.4

320 2 255.7

XGRID
0.0 0.600 0.734 1.312
2 8.084 8.646 8.726
215.862 15.942 21.236
@22.976 28.270 28.350
1 1 1 1 2 1 1 1 1 1 1I

YGRID
0.0 0.625 1.250 4.440
@11.140 11.474 11.965
@18.265 19.165 19.315
@26.515 26.649 26.729
@34.165 34.245 39.539
241.579 46.873 46.953
@54.089 54.169 54.731
&61.219 61.844 65.624
1 1 1 1 1 2 1 1 1 1 2 1

21 1 1 1 1 2 1 1 1 1 1*1 1 121 1

1.392
14.020
21.316
29.200
1111

5.065
12.099
19.395
32.023
39.619
47.531
54.865
66.201
1121
1111

6.686
14.100
21.450
29.825
1 1 1 1

6.766
14.250
22.275
32.375
1 1 1

6.900
15.150
22.409
33.000

1 1 1

5.145 10.439 10.519
12.179 17.473 17.553
24.689 24.769 25.331
32.103 32.681 32.815
40.181 40.315 41.365
47.665 48.565 48.715
55.690 55.824 55.904
66.826
11 111 2 11 11
12111 11121

7.950
15.284
22.896
33.625
1 1 1 1

11.006
18.131
25.465
34.015
41.499
48.795
61.139

TABULAR FUNCTIONS
1 30

70. 0.0119 100,
8 300. 0.0136 350,
2 550. 0.0154 600.
@ 800. 0.0169 850.
21050. 0.0186 1100.
21300. 0.0201 1350.
2 29

45. 1.15350-4
8 206. 1.37100-4
& 404. 1.64230-4
@ 603. 1.9505D-4
2 801. 2.23150-4
8 945. 2.41610-4
W1197. 2.72910-4
@1520. 3.1225D-4
'37

400. 2.22220-3
2 800. 5.41670-3

Q

I

t

Q

t

0.0121
* 0.014
* 0.0157

0.0174
0.0189

* 0.0204

80. 1
260. 1
458. 1
657. 2
855. 2

1017. 2
1251. 2

150.
400.
650.
900.

1150.
1400.

0.0125
0.01"
0.0161
0.0176
0.0192
0.0207

200. 0.0129
450. 0.0147
700. 0.0164
950. 0.0179

1200. 0.0194
1450. 0.0210

250. 0.0133
500. 0.0151
750. 0.0164

1000. 0.0183
1250. 0.0199
1500. 0.0213

.20320-4

.4408D-4

.72580-4

.03880-4

.30370-4

.50440-4

.80140-4

98.
296.
495.
693.
891.

1071.
1341.

1.22810-4
1.48740-4
1.78200-4
2.09500-4
2.34380-4
2.57660-4
2.91380-4

152.
350.
549.
747.
909.

1125.
1431.

1.29960-4
1.56280-4
1.87030-4
2.1592D-4
2.36790-4
2.64080-4
3.0181D-4

500. 2.91670-3 600. 3.61110-3
900. 6.5278D-3 1000. 7.63890-3

700. 4.4444D-3
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

4 5
100. 9.472D-3 200. 9.5690-3 400. 9.875D-3 600. 10.24D-3

@ 800. 10.61D-3
STEADY STATE PARAMETERS
-15 0.001

5.2 Input File for BWR52

HEAT6,P1.
USER,PNFS1O3,XPNFSX,NC.
CHARGEE,N976301,30023000.
REWIND,OUTPUT.
BEGIN,HEAT6,HEATPRC,DATAFIL=INPUT,TIM=10,CLASS=C,DATNAME=BWR52,CORE=6400K.
/*EOR

&OPTION MAXBDC=22,NDIMEN=2,MAXGGL=62,MAXMAT=6,MAXNSN=1,MAXPBT=6,
@MAXPTS=2400,MAXREG=279,MAXRFG=34,MAXSUR=1000,MAXTBL=10,MAXTFG=70,
2IAXZFG=1,MWIDTH=500,DIRECT=T,LBOUND=T,MAXINT=5,MAXPRS=30,&END

PRE-FAB STD CANISTER, 0=1.0OKW, KHE=100F,KF=CSTEEL,1ST RUN
250 7 1 0.0 0.0 0.0 1 0 0
0 0 0 0 0 0 0 0 200
REGIONS
*

FUEL REGIONS

1 1 1.392 6.686 55.904 61.139
1 1 0 0 0 0

2 1 1.392 6.686 48.795 54.089
1 1 0 0 0 0

3 1 1.392 6.686 41.579 46.873
1 1 0 0 0 0

4 1 1.392 6.686 34.245 39.539
1 1 0 0 0 0

5 1 1.392 6.686 26.729 32.023
1 1 0 0 0 0

6 1 1.392 6.686 19.395 24.689
1 1 0 0 0 0

7 1 1.392 6.686 12.179 17.473
1 1 0 0 0 0

8 1 1.392 6.686 5.145 10.439
1 1 0 0 0 0

9 1 8.726 14.020 55.904 61.139
1 1 0 0 0 0

10 1 8.726 14.020 48.795 54.089
1 1 0 0 0 0

11 1 8.726 14.020 41.579 46.873
1 1 0 0 0 0

12 1 8.726 14.020 34.245 39.539
1 1 0 0 0 0

13 1 8.726 14.020 26.729 32.023
1 1 0 0 0 0

14 1 8.726 14.020 19.395 24.689
1 1 0 0 0 0

15 1 8.726 14.020 12.179 17.473
1 1 0 0 0 0

16 1 8.726 14.020 5.145 10.439
1 1 0 0 0 0

17 1 15.942 21.236 48.795 54.089
1 1 0 0 0 0

18 1 15.942 21.236 41.579 46.873
1 1 0 0 0 0

19 1 15.942 21.236 34.245 39.539
1 1 0 0 0 0

20 1 15.942 21.236 26.729 32.023
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

1 1 0 0 0 0
21 1 15.942 21.236 19.395 24.689

1 1 0 0 0 0
22 1 15.942 21.236 12.179 17.473
1 1 0 0 0 0

23 1 22.976 28.270 41.579 46.873
1 1 0 0 0 0

24 1 22.976 28.270 34.245 39.539
1 1 0 0 0 0

25 1 22.976 28.270 26.729 32.023
1 1 0 0 0 0

26 1 22.976 28.270 19.395 24.689
1 1 0 0 0 0

* POISON PLATES

27 2 1.312 6.766 55.690 55.824
2 0 0 0 0 0

28 2 .600 .734 48.715 54.169
2 0 0 0 0 0

29 2 6.766 6.900 48.565 54.169
2 0 0 0 0 0

30 2 1.312 6.766 47.531 47.665
2 0 0 0 0 0

31 2 1.312 6.766 41.365 41.499
2 0 0 0 0 0

32 2 .600 .734 34.165 39.619
2 0 0 0 0 0

33 2 6.766 6.900 34.165 39.619
2 0 0 0 0 0

34 2 1.312 6.766 32.681 32.815
2 0 0 0 0 0

35 2 1.312 6.766 26.515 26.649
2 0 0 0 0 0

36 2 .600 .734 19.315 24.769
2 0 0 0 0 0

37 2 6.766 6.900 19.315 24.769
2 0 0 0 0 0

38 2 1.312 6.766 18.131 18.265
2 0 0 0 0 0

39 2 1.312 6.766 11.965 12.099
2 0 0 0 0 0

40 2 .600 .734 5.065 10.519
2 0 0 0 0 0

41 2 6.766 6.900 5.065 10.519
2 0 0 0 0 0

42 2 7.950 8.084 55.690 61.219
2 0 0 0 0 0

43 2 8.646 14.100 54.731 54.865
2 0 0 0 0 0

2 8.646 14.100 48.565 48.715
2 0 0 0 0 0

45 2 7.950 8.084 41.499 46.953
2 0 0 0. 0 0

46 2 14.100 14.250 41.499 46.953
2 0 0 0 0 0

47 2 7.950 14.100 40.181 40.315
2 0 0 0 0 0

48 2 8.646 14.100 34.015 34.165
2 0 0 0 0 0

49 2 7.950 8.084 26.649 32.815
2 0 0 0 0 0

50 2 14.100 14.250 26.649 32.103
2 0 0 0 0 0
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUHO04.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

51 2 7.950
2 0 0

52 2 7.950
2 0 0

53 2 7.950
2 0 0

54 2 14.100
2 0 0

55 2 7.950
2 0 0

56 2 15.150
2 0 0

57 2 15.862
2 0 0

58 2 15.862
2 0 0

59 2 15.150
2 0 0

60 2 21.316
2 0 0

61 2 15.150
2 0 0

62 2 15.150
2 0 0

63 2 15.150
2 0 0

64 2 21.316
2 0 0

65 2 15.150
2 0 0

66 2 22.275
2 0 0

67 2 22.275
2 0 0

68 2 22.896
2 0 0

69 2 22.275
2 0 0

70 2 22.275
2 0 0

* HELIUM (PURE)

101 6 0
2 0 1

102 6 6.766
2 0 0

103 3 8.084
2 0 3

104 6 0
2 0 1

105 6 .600
2 0 0

106 6 6.900
2 0 0

107 6 8.646
2 0 0

108 3 8.646
2 0 0

109 3 .734
2 0 3

110 6 14.100
2 0 0

111 3 15.284

14.100 25.331 25.465
0 0 0

14.100 19.165 19.315
0 0 0
8.084 12.099 17.553
0 0 0

14.250 12.099 17.553
0 0 0

14.100 11.006 11.140
0 0 0

15.284 48.565 54.169
0 0 0

21.316 47.531 47.665
0 0 0

21.316 41.365 41.499
0 0 0

15.284 34.165 40.315
0 0 0

21.450 34.165 39.619
0 0 0

21.316 32.681 32.815
0 0 0

21.316 26.515 26.649
0 0 0

15.284 19.315 24.769
0 0 0

21.450 19.315 24.769
0 0 0

21.316 18.131 18.265
0 0 0

22.409 41.499 46.953
0 0 0

28.350 40.181 40.315
0 0 0

28.350 34.015 34.165
0 0 0

22.409 26.649 32.815
0 0 0

28.350 25.331 25.465
0 0 0

1.312 55.690 61.219
0 0 0
7.950 55.690 61.219
0 0 0
8.646 55.690 61.219
3 0 0

.600 47.665 55.690
0 0 0
6.900 54.169 55.690
0 0 0
8.646 48.565 55.690
0 0 0

14.100 54.865 55.690
0 0 0

14.100 54.169 55.824
0 3 3
1.312 48.715 54.169
3 0 0

15.150 48.565 54.169
0 0 0

15.862 48.565 54.169
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004. 0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

2
112

2
113

2
114

2
115

2
116

2
117

2
118

2
119

2
120

2
121

2
122

2
123

2

124
2

125
2

126
2

127
2

129
2

130
2

132
2

133
2

134
2

135
2

136
2

137
2

138
2

139
2

140
2

141
2

142
2

143
2

146
2

148

0
6
0

6
0

6
0

30
6
0

3
0

6
0

6
0

3
0

6
0

3

6

6

60
6
0

6
0

3
0

6

6
0

3
0

6
0

3
0

3
0

6
0

6
0

6
0

6
0

6
0

3
0

6
0

3
0

3

3
.600

0
15.862
0
0
1

1.312
0
6.766
0

15.862
0

21.316
0
6.766
0
8.084
3

14.250
0

22.409
3
0
1

6.900
0
7.950
0

15.862
0

22.275
0
7.950
0

14.100
0

21.450
0

22.275
0
0
1

.734
3

15.284
3

.600
0
8.646
0

15.150
0

22.896
0
0
1

1.312
0

6.766
0
15.150
0
8.084

3
6.766
0

21.316
0
1.312
0
6.766
0

15.862
0

21.316
0

22.275
0
7.950
0
8.646
3

15.862
0

22.896
3
7.950
0
8.646
0

14.250
0

22.275
0

28.350
0

14.100
0

15.150
0

22.896
0

28.350
0

.600
0
1.312
3

15.862
3
8.646
0

15.150
0

21.450
0

28.350
0
1.312
0
6.766
0
7.950
0

21.316
0
8.646

0
47.665
0

47.665
0

41.365
0

46.953
0

46.953
0

46.953
3

41.365
0

41.365
0

41.499
0

40.315
0

41.499
0

39.619
0

34.165
0

40.315
0

39.619
0

40.315
0

39.619
3

34.015
0

32.815
0

39.619
3

32.815
0

34.165
0

34.165
0

32.815
0

32.103
0

32.815
0

32.103
0

26.515
0

32.103
3

26.515
0

32.103
3

26.649

0
48.715
0

48.715
0

47.665
0

47.531
0

48.565
0

47.531
3

46.953
0

46.953
0

46.953
0

46.953
0

46.953
0

41.365
0

39.619
0

41.499
0

41.365
0

41.499
0

40.181
3

40.315
0

39.619
0

40.181
3

39.619
0

39.619
0

40.315
0

34.165
0

34.015
0

34.165
0

34.015
0

32.815
0

32.681
3

32.815
0

32.681
3

32.815
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO04.0414

2
149

2
150

2
151

2
152

2
153

2
154

2
155

2
157

2
158

2
160

2
161

2
162

2
163

2
164

2
165

2
166

2
167

2
168

2
169

2
170

2
171

2
172

2
173

2
175

2
176

2
177

2
178

2
179

2
180

2
182

2

0
6

0
6
0

3
0

6
0

3
0

6
0

6
0

6
0

6
0

3
0

6
0

3
0

6
0

3
0

6
0

6
0

6
0

6
0

6
0

3
0

6
0

3
0

6
0

3
0

6
0

6
0

6
0

3
0

6
0

3
0

3
14.250
0

21.316
0

22.409
3
0
1

7.950
0

15.150
0

22.275
0
7.950
0

14.100
0

22.275
0
0
1

.734
3
6.900
0

15.284
3

21.450
0

.600
0
7.950
0

15.150
0
0
1

1.312
0
6.766
0
8.084
3

14.250
0

15.150
0
0
1

7.950
0
0
1

.734
3
6.900
0
7.950
0

3
15.862
0

22.275
0

22.896
3
7.950
0

14.100
0

22.275
0

28.350
0

15.150
0

15.150
0

28.350
0

.600
0
1.312
3
8.646
0

15.862
3

22.896
0
7.950
0

15.150
0

21.316
0
1.312
0
6.766
0
7.950
0
8.646
3

15.862
0

21.316
0
7.950
0

14.100
0

.600
0
1.312
3
8.646
0

14.100
0

0
26.649
0

26.515
0

26.649
0

24.769
0

24.769
3

24.769
0

25.465
0

25.465
0

19.165
0

24.769
3

18.265
0

19.315
0

19.315
0

19.315
0

19.315
0

18.265
0

17.553
0

18.265
0

11.965
0

17.553
3

11.965
0

12.099
0

12.099
0

17.553
3

10.519
0

11.140
0
5.065
0
5.065
0
5.065
0

10.519
3-

0
32.103

0
32.815

0
32.815

0
26.515

0
25.331
3

26.515
0

26.649
0

26.649
0

25.465
0

25.331
3

24.769
0

24.769
0

24.769
0

24.769
0

24.769
0

19.315
0

19.165
0

19.315
0

18.265
0

18.131
3

18.265
0

17.553
0

17.553
0

18.131
3

11.965
0

12.099
0

10.519
0

10.519
0

10.519
0

11.006
3

*

* HELIUM (DSC BOUNDED)
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004. 0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

201
3

202
3

203
3

204
3

205
3

206
3

207
3

208
3

209
3

210
3

211
3

212
3

* DSC

301
4

302
4

303
4

304
4

305
4

306
4

307
4

308
4

309
4

310
4

311
4

312
4

313
4

314
4

315
4

316
4

317
4

318
4

319

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6
0

6

0

SHELL

4
0

4

04
0

4
0

4
0

4
0

4
0

4
0

4
0

4
0

4
0

4
0

4
0

4
0

4
0

4
0

4
0

4
0

4

0
1
6.766
0

14.100
0

21.316
0

28.350
0

28.350
0

28.350
0

28.350
0

21.316
0

14.100
0
6.766
0
0.
1

0
1

6.766
1

14.100
0

15.150
0

22.275
0

22.896
0

29.200
0

29.825
0

32.375
0

33.000
0

33.000
0

32.375
0

29.825
0

29.200
0

22.896
0

22.275
0

15.150
0

14.100
0
6.766

6.766
0

14.100
0

22.275
0

29.200
0

32.375
0

33.000
0

33.000
0

32.375
0

29.200
0

22.275
0

14. 100
0
6.766
0

6.766
1

14.100
1

15.150
303

22.275
1

22.896
305

29.200
1

29.825
307

32.375
1

33.000
309

33.625
310

33.625
311

33.000
312

32.375
1

29.825
314

29.200
1

22.896
316

22.275
1

15.150
318

14.100

61.219
0

61.219
0

54.169
0

46.953
0

39.619
0

32.815
0

26.649
0

19.315
0

12.099
0
5.065
0
1.250
0
0.625
0

66.201
0

65.624
0

61.219
0

61.219
0

54.169
0

54.169
0

46.953
0

46.953
0

39.619
0

32.815
0

26.649
1

19.315
1

18.265
313

12.099
1

11.474
315
5.065
I

4.440
317
1.250
1

.625

66.201
0

65.624
0

61.219
0

54.169
0

46.953
0

39.619
0

32.815
0

26.649
0

19.315
0

12.099
0
5.065
0
5.065
0

66.826
301

66.201
302

65.624
1

61.844
304

61.219
1

54.731
306

54.169
1

47.531
308

46.953
1

39.619
1

32.815
0

26.649
0

19.315
0

19.315
0

12.099
0

12.099
0
5.065
0
5.065
0
1.250
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUHO04.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO04.0414

4 0
320 4

4 0

* FUEL CHANNELS

401 5
2 0

402 5
2 0

403 5
2 0

404 5
2 0

405 5
2 0

406 5
2 0

407 5
2 0

408 5
2 0

409 5
2 0

410 5
2 0

411 5
2 0

412 5
2 0

413 5
2 0

414 5
2 0

415 5
2 0

416 5
2 0

417 5
2 0

418 5
2 0

419 5
2 0

420 5
2 0

421 5
2 0

422 5
2 0

423 5
2 0

424 5
2 0

425 5
2 0

426 5
2 0

427 5
2 0

428 5
2 0

429 5
2 0

0
0
1

1.312
0
1.392
0
6.686
0
1.392
0
1.312
0
1.392
0
6.686
0
1.392
0
1.312
0
1.392
0
6.686
0
1.392
0
1.312
0
1.392
0
6.686
0
1.392
0
1.312
0
1.392
0
6.686
0
1.392
0
1.312
0
1.392
0
6.686
0
1.392
0
1.312
0
1.392
0
6.686
0
1.392
0
1.312
0

1
6.766
1

1.392
0
6.686
0
6.766
0
6.686
0
1.392
0
6.686
0
6.766
0
6.686
0
1.392
0
6.686
0
6.766
0
6.686
0
1.392
0
6.686
0
6.766
0
6.686
0
1.392
0
6.686
0
6.766
0
6.686
0
1.392
0
6.686
0
6.766
0
6.686
0
1.392
0
6.686
0
6.766
0
6.686
0
1.392
0

319
0
320

55.824
0

61.139
0

55.824
0

55.824
0

48.715
0

54.089
0

48.715
0

48.715
0

41.499
0

46.873
0

41.499
0

41.499
0

34.165
0

39.539
0

34.165
0

34.165
0

26.649
0

32.023
0

26.649
0

26.649
0

19.315
0

24.689
0

19.315
0

19.315
0

12.099
0

17.473
0

12.099
0

12.099
0
5.065
0

0
0.625
0

61.219
0

61.219
0

61.219
0

55.904
0

54.169
0

54.169
0

54.169
0

48.795
0

41.579
0

46.953
0

46.953
0

41.579
0

39.619
0

39.619
0

39.619
0

34.245
0

32.103
0

32.103
0

32.103
0

26.729
0

24.769
0

24.769
0

24.769
0

19.395
0

17.553
0

17.353
0

17.553
0

12.179
0

10.519
0
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

430 5
2 0

431 5
2 0

432 5
2 0

433 5
2 0

434 5
2 0

435 5
2 0

436 5
2 0

437 5
2 0

438 5
2 0

439 5
2 0

440 5
2 0

441 5
2 0

442 5
2 0

443 5
2 0

444 5
2 0

445 5
2 0

446 5
2 0

447 5
2 0

448 5
2 0

449 5
2 0

450 5
2 0

451 5
2 0

452 5
2 0

453 5
2 0

454 5
2 0

455 5
2 0

456 5
2 0

457 5
2 0

458 5
2 0

459 5
2 0

460 5
2 0

461 5
2 0

1.392
0
6.686
0
1.392
0
8.646
0
8.726
0

14.020
0
8.726
0
8.646
0
8.726
0

14.020
0
8.726
0
8.646
0
8.726
0

14.020
0
8.726
0
8.646
0
8.726
0

14.020
0
8.726
0
8.646
0
8.726
0

14.020
0
8.726
0
8.646
0
8.726
0

14.020
0
8.726
0
8.646
0
8.726
0

14.020
0
8.726
0
8.646
0

6.686
0
6.766
0
6.686
0
8.726
0

14.020
0

14.100
0

14.020
0
8.726
0

14.020
0

14.100
0
14.020
0
8.726
0

14.020
0

14.100
0

14.020
0
8.726
0

14.020
0

14.100
0

14.020
0
8.726
0

14.020
0

14.100
0

14.020
0
8.726
0

14.020
0

14.100
0

14.020
0
8.726
0

14.020
0

14.100
0

14.020
0
8.726
0

10.439
0
5.065
0
5.065
0

55.824
0

61.139
0

55.824
0

55.824
0

48.715
0

54.089
0

48.715
0
48.715

0
41.499

0
46.873
0

41.499
0

41.499
0

34.165
0

39.539
0

34.165
0

34.165
0

26.649
0

32.023
0

26.649
0

26.649
0

19.315
0

24.689
0

19.315
0

19.315
0

12.099
0

17.473
0

12.099
0

12.099
6
5.065
0

10.519
0

10.519
0
5.145
0

61.219
0

61.219
0

61.219
0

55.904
0

54.169
0

54.169
0

54.169
0

48.795
0

46.953
0

46.953
0

46.953
0

41.579
0

39.619
0

39.619
0

39.619
0

34.245
0

32.103
0

32.103
0

32.103
0

26.729
0

24.769
0

24.769
0

24.769
0

19.395
0

17.553
0

17.553
0

17.553
0

12.179
0

10.519
0

REVISION 0
PAGE 47

PREPARED BY / DATE 8/14/91 OF 74
CHECKED BY I DATE A '/l

V



Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

462 5 8.726 14.020 10.439 10.519
2 0 0 0 0 0

463 5 14.020 14.100 5.065 10.519
2 0 0 0 0 0

464 5 8.726 14.020 5.065 5.145
2 0 0 0 0 0

465 5 15.862 15.942 48.715 54.169
2 0 0 0 0 0

466 5 15.942 21.236 54.089 54.169
2 0 0 0 0 0

467 5 21.236 21.316 48.715 54.169
2 0 0 0 0 0

468 5 15.942 21.236 48.715 48.795
2 0 0 0 0 0

469 5 15.862 15.942 41.499 46.953
2 0 0 0 0 0

470 5 15.942 21.316 46.873 46.953
2 0 0 0 0 0

471 5 21.236 21.316 41.499 46.953
2 0 0 0 0 0

472 5 15.942 21.236 41.499 41.579
2 0 0 0 0 0

473 5 15.862 15.942 34.165 39.619
2 0 0 0 0 0

474 5 15.942 21.236 39.539 39.619
2 0 0 0 0 0

475 5 21.236 21.316 34.165 39.619
2 0 0 0 0 0

476 5 15.942 21.236 34.165 34.245
2 0 0 0 0 0

477 5 15.862 15.942 26.649 32.103
2 0 0 0 0 0

478 5 15.942 21.236 32.023 32.103
2 0 0 0 0 0

479 5 21.236 21.316 26.649 32.103
2 0 0 0 0 0

480 5 15.942 21.236 26.649 26.729
2 0 0 0 0 0

481 5 15.862 15.942 19.315 24.769
2 0 0 0 0 0

482 5 15.942 21.236 24.689 24.769
2 0 0 0 0 0

483 5 21.236 21.316 19.315 24.769
2 0 0 0 0 0

484 5 15.942 21.236 19.315 19.395
2 0 0 0 0 0

485 5 15.862 15.942 12.099 17.553
2 0 0 0 0 0

486 5 15.942 21.236 17.473 17.553
2 0 0 0 0 0

487 5 21.236 21.316 12.099 17.553
2 0 0 0 0 0

488 5 15.942 21.236 12.099 12.179
2 0 0 0 0 0

489 5 22.896 22.976 41 .499 46.953
2 0 0 0 0 0

490 5 22.976 28.270 46.873 46.953
2 0 0 0 0 0

491 5 28.270 28.350 41.499 46.953
2 0 0 0 0 0

492 5 22.976 28.270 41.499 41.579
2 0 0 0 0 0

493 5 22.896 22.976 34.165 39.619
2 0 0 0 0 0
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

494 5 22.976 28.270 39.539 39.619
2 0 0 0 0 0

495 5 28.270 28.350 34.165 39.619
2 0 0 0 0 0

496 5 22.976 28.270 34.165 34.245
2 0 0 0 0 0

497 5 22.896 22.976 26.649 32.103
2 0 0 0 0 0

498 5 22.976 28.270 32.023 32.103
2 0 0 0 0 0

499 5 28.270 28.350 26.649 32.103
2 0 0 0 0 0

500 5 22.976 28.270 26.649 26.729
2 0 0 0 0 0

501 5 22.896 22.976 19.315 24.769
2 0 0 0 0 0

502 5 22.976 28.270 24.689 24.769
2 0 0 0 0 0

503 5 28.270 28.350 19.315 24.769
2 0 0 0 0 0

504 5 22.976 28.270 19.315 19.395
2 0 0 0 0 0

MATERIALS
1 FUEL 0 0 0 -3
2 POISON 0 0 0 -1
3 HELIUM 0 0 0 -2
4 SS304 0 0 0 -1

5 ZALOY 0 0 0 -4
6 CSTEEL 0 0 0 -5
INITIAL TEMPERATURES
1 550
2 450
3 250
4 200
HEAT GENERATIONS
1 5.70D-3
BOUNDARY CONDITIONS
1 0

0.0 0.0 0.0 0.0 0.0 0
3 3

0.0 6.2490-14 0.0 0.0 0.0 0
301 2 303.4

302 2 302.1

303 2 295.3

304 2 275.4

305 2 242.4

306 2 233.0

307 2 227.7

308 2 224.9

309 2 226.9

310 2 244.2

311 2 242.7

312 2 223.7
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO04.0414

313 2 217.5

314 2 217.3

315 2 220.1

316 2 235.5

317 2 249.7

318 2 254.5

319 2 255.4

320 2 255.7

XGRID
0.0 0.600 0.734 1.312 1.392
@ 8.084 8.646 8.726 14.020
215.862 15.942 21.236 21.316
@22.976 28.270 28.350 29.200
a1 11 1 1 1 1 1 1 12111

YGRID
0.0 0.625 1.250 4.440 5.065
@11.140 11.474 11.965 12.099
@18.265 19.165 19.315 19.395
@26.515 26.649 26.729 32.023
034.165 34.245 39.539 39.619
241.579 46.873 46.953 47.531
@54.089 54.169 54.731 54.865
261.219 61.844 65.624 66.201
1 1 1 1 1 2 1 1 1 1 1 1 12 1
@1 1 2 1 1 1 1 1 1 2 1 1 1 1 1
a1 1 1 1 1 2 1 1 1 1 1 1

6.686
14.100
21.450
29.825
1 1 1 1

5.145
12.179
24.689
32.103
40.181
47.665
55.690
66.826

6.766
14.250
22.275
32.375
1 1 1

10.439
17.473
24.769
32.681
40.315
48.565
55.824

6.900
15.150
22.409
33.000

1 1 1

10.519
17.553
25.331
32.815
41.365
48.715
55.904

7.950
15.284
22.896
33.625
1 1 1 1

11.006
18.131
25.465
34.015
41.499
48.795
61.139

1 1 1 1 1 2 1 1 1 1
12 1 11 1112 1

TABULAR FUNCTIONS
1 30

70. 0.0119 100. 0.0121 150. 0.0125 200. 0.0129 2
@ 300. 0.0136 350. 0.014 400. 0.0144 450. 0.0147 5
a 550. 0.0154 600. 0.0157 650. 0.0161 700. 0.0164 ?
2 800. 0.0169 850. 0.0174 900. 0.0176 950. 0.0179 10
21050. 0.0186 1100. 0.0189 1150. 0.0192 1200. 0.0194 12
21300. 0.0201 1350. 0.0204 1400. 0.0207 1450. 0.0210 15
2 29

45. 1.15350-4 80. 1.20320-4 98. 1.22810-4
a 206. 1.37100-4 260. 1.44080-4 296. 1.48740-4
a 404. 1.64230-4 458. 1.72580-4 495. 1.78200-4
@ 603. 1.95050-4 657. 2.03880-4 693. 2.09500-4
@ 801. 2.23150-4 855. 2.30370-4 891. 2.34380-4
S 945. 2.41610-4 1017. 2.50440-4 1071. 2.57660-4
21197. 2.72910-4 1251. 2.8014D-4 1341. 2.91380-4
@1520. 3.12250-4
3 7

400. 2.22220-3 500. 2.9167D-3 600. 3.61110-3
2 800. 5.41670-3 900. 6'.52780-3 1000. 7.6389D-3
4 5

100. 9.472D-3 200. 9.5690-3 400. 9.875D-3
2 800. 10.610-3
5 30

70. 3.27770-2 100. 3.31940-2 150. 3.36110-2
a 250. 3.38890-2 300. 3.38890-2 350. 3.37500-2
2 450. 3.31940-2 500. 3.29170-2 550. 3.25000-2
2 650. 3.15280-2 700. 3.11110-2 750. 3.05560-2

250. 0.0133
00. 0.0151
'50. 0.0164
100. 0.0183
'50. 0.0199
00. 0.0213

152.
350.
549.
747.
909.

1125.
1431.

1.29960-4
1.56280-4
1.87030-4
2.15920-4
2.36790-4
2.64080-4
3.0181D-4

700. 4.44440-3

600. 10.240-3

200. 3.38890-2
400. 3.36110-2
600. 3.20830-2
800. 3.01390-2
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC.NO: NUHO04.0414

Q 850. 2.94440-2 900. 2.9028.-2 950. 2.8472D-2 1000. 2.77780-2
2 1050. 2.7222D-2 1100. 2.66670-2 1150. 2.59720-2 1200. 2.52780-2
9 1250. 2.43060-2 1300. 2.3194D-2 1350. 2.1944D-2 1400. 2.12500-2
a 1450. 2.0972D-2 1500. 2.0972D-2
STEADY STATE PARAMETERS
-15 0.001

5.3 Input File for BWRVAC

HEAT6,P1.
USER,PNFS103,XPNFSX,NC.
CHARGE, N976301,30023000.
REWINDO,OUTPUT.
BEGIN,HEAT6,HEATPRC,DATAFIL=INPUT,TIM=10,CLASS=Z,DATNAME=BWRVAC2,CORE=6400K.
/*EOR

&OPTION MAXBDC=22,NDIMEN=2,MAXGGL=62,MAXMAT=5,•AXNSN=1 ,MAXPBT=6,
@NAXPTS=2400,MAXREG=279,MAXRFG=34,MAXSUR=1000,MAXTBL=30,PMAXTFG=70,
@IAXZFG=1,MWIDTH=500,DIRECT=T,LBOUND=T,MAXINT=5,MAXPRS=30,&END

PRE-FAB STD CANISTER, Q=1.OOKW, KHE=BWRVAC2,KF=BWRVAC2,1ST RUN
300 7 1 0.0 0.0 0.0 1 0 0
0 0 0 0 0 0 0 0 200
REGIONS

* FUEL REGIONS
*

1 1 1.392 6.686 55.904 61.139
1 1 0 0 0 0

2 1 1.392 6.686 48.795 54.089
1 1 0 0 0 0

3 1 1.392 6.686 41.579 46.873
1 1 0 0 0 0

4 1 1.392 6.686 34.245 39.539
1 1 0 0 0 0

5 1 1.392 6.686 26.729 32.023
1 1 0 0 0 0

6 1 1.392 6.686 19.395 24.689
1 1 0 0 0 0

7 1 1.392 6.686 12.179 17.473
1 1 0 0 0 0

8 1 1.392 6.686 5.145 10.439
1 1 0 0 0 0

9 1 8.726 14.020 55.904 61.139
1 1 0 0 0 0

10 1 8.726 14.020 48.795 54.089
1 1 0 0 0 0

11 1 8.726 14.020 41.579 46.873
1 1 0 0 0 0

12 1 8.726 14.020 34.245 39.539
1 1 0 0 0 0

13 1 8.726 14.020 26.729 32.023
1 1 0 0 0 0

14 1 8.726 14.020 19.395 24.689
1 1 0 0 0 0

15 1 8.726 14.020 12.179 17.473
1 1 0 0 0 0

16 1 8.726 14.020 5.145 10.439
1 1 0 0 0 0

17 1 15.942 21.236 48.795 54.089
1 1 0 0 0 0

18 1 15.942 21.236 41.579 46.873
1 1 0 0 0 0

19 1 15.942 21.236 34.245 39.539
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

1 1 0 0 0 0
20 1 15.942 21.236 26.729 32.023

1 1 0 0 0 0
21 1 15.942 21.236 19.395 24.689

1 1 0 0 0 0
22 1 15.942 21.236 12.179 17.473

1 1 0 0 0 0
23 1 22.976 28.270 41.579 46.873

1 1 0 0 0 0
24 1 22.976 28.270 34.245 39.539

1 1 0 0 0 0
25 1 22.976 28.270 26.729 32.023

1 1 0 0 0 0
26 1 22.976 28.270 19.395 24.689

1 1 0 0 0 0

* POISON PLATES

27 2 1.312 6.766 55.690 55.824
2 0 0 0 0 0

28 2 .600 .734 48.715 54.169
2 0 0 0 0 0

29 2 6.766 6.900 48.565 54.169
2 0 0 0 0 0

30 2 1.312 6.766 47.531 47.665
2 0 0 0 0 0

31 2 1.312 6.766 41.365 41.499
2 0 0 0 0 0

32 2 .600 .734 34.165 39.619
2 0 0 0 0 0

33 2 6.766 6.900 34.165 39.619
2 0 0 0 0 0

34 2 1.312 6.766 32.681 32.815
2 0 0 0 0 0

35 2 1.312 6.766 26.515 26.649
2 0 0 0 0 0

36 2 .600 .734 19.315 24.769
2 0 0 0 0 0

37 2 6.766 6.900 19.315 24.769
2 0 0 0 0 0

38 2 1.312 6.766 18.131 18.265
2 0 0 0 0 0

39 2 1.312 6.766 11.965 12.099
2 0 0 0 0 0

40 2 .600 .734 5.065 10.519
2 0 0 0 0 0

41 2 6.766 6.900 5.065 10.519
2 0 0 0 0 0

42 2 7.950 8.084 55.690 61.219
2 0 0 0 0 0

43 2 8.646 14.100 54.731 54.865
2 0 0 0 0 0

44 2 8.646 14.100 48.565 48.715
2 0 0 0 0 0

45 2 7.950 8.084 41.499 46.953
2 0 0 0 0 0

46 2 14.100 14.250 41.499 46.953
2 0 0 0 0 0

47 2 7.950 14.100 40.181 40.315
2 0 0 0 0 0

48 2 8.646 14.100 34.015 34.165
2 0 0 0 0 0

49 2 7.950 8.084 26.649 32.815
*2 0 0 0 0 0
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 1OCFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUHO04. 0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

50 2 14.100
2 0 0

51 2 7.950
2 0 0

52 2 7.950
2 0 0

53 2 7.950
2 0 0

54 2 14.100
2 0 0

55 2 7.950
2 0 0

56 2 15.150
2 0 0

57 2 15.862
2 0 0

58 2 15.862
2 0 0

59 2 15.150
2 0 0

60 2 21.316
2 0 0

61 2 15.150
2 0 0

62 2 15.150
2 0 0

63 2 15.150
2 0 0

64 2 21.316
2 0 0

65 2 15.150
2 0 0

66 2 22.275
2 0 0

67 2 22.275
2 0 0

68 2 22.896
2 0 0

69 2 22.275
2 0 0

70 2 22.275
2 0 0

* HELIUM (PURE)

101 3 0
2 0 1

102 3 6.764
2 0 3

103 3 8.08b
2 0 3

104 3 0
2 0 1

105 3 .601
2 0 0

106 3 6.90'
2 0 3

107 3 8.644
2 0 0

108 3 8.64
2 0 0

109 3 .73
2 0 3

110 3 14.1

14.250
0

14.100
0

14.100
0
8.084
0

14.250
0

14.100
0

15.284
0

21.316
0

21.316
0

15.284
0

21.450
0

21.316
0

21.316
0

15.284
0

21.450
0

21.316
0

22.409
0

28.350
0

28.350
0

22.409
0

28.350
0

26.649
0

25.331
0

19.165
0

12.099
0

12.099
0

11.006
0

48.565
0

47.531
0

41.365
0

34.165
0

34.165
0

32.681
0

26.515
0

19.315
0

19.315
0

18.131
0

41.499
0

40.181
0

34.015
0

26.649
0

25.331
0

32.103
0

25.465
0

19.315
0

17.553
0

17.553
0

11.140
0

54.169
0

47.665
0

41.499
0

40.315
0

39.619
0

32.815
0

26.649
0

24.769
0

24.769
0

18.265
0

46.953
0

40.315
0

34.165
0

32.815
0

25.465
0

61.219
0

61.219
0

61.219
0

55.690
0

55.690
3

55.690
0

55.690
3

55.824
3

54.169
0

54.169

0

0

6

4

00

1.312 55.690
0 0
7.950 55.690
3 0
8.646 55.690
3 0

.600 47.665
0 0
6.900 54.169
0 3
8.646 48.565
3 0

14.100 54.865
0 3

14.100 54.169
0 3
1.312 48.715
3 0

15.150 48.565
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

2 0 3 3 0 0
111 3 15.284 15.862 48.565 54.169

2 0 3 3 0 0
112 3 .600 6.766 47.665 48.715

2 0 0 0 3 3
113 3 15.862 21.316 47.665 48.715

2 0 0 0 3 3
114 3 0 1.312 41.36,5 47.665

2 0 1 0 0 0
115 3 1.312 6.766 46.953 47.531

2 0 0 0 3 3
116 3 6.766 15.862 46.953 48.565

2 0 0 0 3 3

117 3 15.862 21.316 46.953 47.531
2 0 0 0 3 3

118 3 21.316 22.275 41.365 46.953
2 0 3 3 0 0

119 3 6.766 7.950 41.365 46.953
2 0 3 3 0 0

120 3 8.084 8.646 41.499 46.953
2 0 3 3 0 0

121 3 14.250 15.862 40.315 46.953
2 0 3 3 0 0

122 3 22.409 22.896 41.499 46.953
2 0 3 3 0 0

123 3 0 7.950 39.619 41.365
2 0 1 0 3 3

124 3 6.900 8.646 34.165 39.619
2 0 3 3 0 0

125 3 7.950 14.250 40.315 41.499
2 0 0 0 3 3

126 3 15.862 22.275 39.619 41.365
2 0 0 0 3 3

127 3 22.275 28.350 40.315 41.499
2 0 0 0 3 3

129 3 7.950 14.100 39.619 40.181
2 0 0 0 3 3

130 3 14.100 15.150 34.015 40.315
2 0 3 3 0 0

132 3 21.450 22.896 32.815 39.619
2 0 3 3 0 0

133 3 22.275 28.350 39.619 40.181
2 0 0 0 3 3

134 3 0 .600 32.815 39.619
2 0 1 0 0 0

135 3 .734 1.312 34.165 39.619
2 0 3 3 0 0

136 3 15.254 15.862 34.165 40.315
2 0 3 3 0 0

137 3 .600 8.646 32.815 34.165
2 0 0 0 3 3

138 3 8.646 15.150 32.103 34.015
2 0 0 0 3 3

139 3 15.150 21.450 32.815 34.165
2 0 0 0 3 3

140 3 22.896 28.350 32.103 34.015
2 0 0 0. 3 3

141 3 0 1.312 26.515 32.815
2 0 1 0 0 0

142 3 1.312 6.766 32.103 32.681
2 0 0 0 3 3

143 3 6.766 7.950 26.515 32.815
2 0 3 3 0 0

146 3 15.150 21.316 32.103 32.681
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUHO04.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO04.0414

2 0
148 3

2 0
149 3

2 0
150 3

2 0
151 3

2 0
152 3

2 0
153 3

2 0
154 3

2 0
155 3

2 0
157 3

2 0
158 3

2 0
160 3

2 0
161 3

2 0
162 3

2 0
163 3

2 0
164 3

2 0
165 3

2 0
166 3

2 0
167 3

2 0
168 3

2 0
169 3

2 0
170 3

2 0
171 3

2 0
172 3

2 0
173 3

2 0
175 3

2 0
176 3

2 0
177 3

2 0
178 3

2 0
179 3

2 0
180 3

2 0
182 3

2 0

0
8.084
3

14.250
3

21.316
3

22.409
3
01
7.950
0

15.150
0

22.275
0
7.950
0

14.100
3

22.275
0
0
1

.734
3
6.900
3

15.284
3

21.450
3

.600
0
7.950
0

15.150
0
0
1
1.312
0
6.766
3
8.084
3

14.250
3

15.150
0
0
1
7.950
0
0
1
.734

3
6.900
3
7.950
0

0
8.646
3

15.862
3

22.275
3

22.896
3
7.950
0

14.100
0

22.275
0

28.350
0

15.150
0

15.150
3

28.350
0

.600
0
1.312
3
8.646
3

15.862
3

22.896
3
7.950
0

15.150
0

21.316
0
1.312
0
6.766
0
7.950
3
8.646
3

15.862
3

21.316
0
7.950
0

14.100
0

.600
0
1.312
3
8.646
3

14.100
0

3
26.649

0
26.649
0

26.515
0

26.649
0

24.769
3

24.769
3

24.769
3

25.465
3

25.465
3

19.165
0

24.769
3

18.265
0

19.315
0

19.315
0

19.315
0

19.315
0

18.265
3

17.553
3

18.265
3

11.965
0

17.553
3

11.965
0

12.099
0

12.099
0

17.553
3

10.519
3

11.140
3
5.065
0
5.065
0
5.065
0

10.519
3

3
32.815
0

32.103
0

32.815
0

32.815
0

26.515
3

25.331
3

26.515
3

26.649
3

26.649
3

25.465
0

25.331
3

24.769
0

24.769
0

24.769
0

24.769
0

24.769
0

19.315
3

19.165
3

19.315
3

18.265
0

18.131
3

18.265
0

17.553
0

17.553
0

18.131
3

11.965
3

12.099
3

10.519
0

10.519
0

10.519
0

11.006
3

*

REVISION 0
PAGE 55

PREPARED BY I DATE p' 8/14/91 OF 74

CHECKED BY I DATE / ,i•



Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUHO04.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO04.0414

* HELIUM (DSC BOUNDED)

201 3 0 6.766 61.219 66.201
3 0 1 0 3 3

202 3 6.766 14.100 61.219 65.624
3 0 0 0 3 3

203 3 14.100 22.275 54.169 61.219
3 0 3 3 3 3

204 3 21.316 29.200 46.953 54.169
3 0 3 3 3 3

205 3 28.350 32.375 39.619 46.953
3 0 3 3 0 0

206 3 28.350 33.000 32.815 39.619
3 0 3 3 0 0

207 3 28.350 33.000 26.649 32.815
3 0 3 3 0 0

208 3 28.350 32.375 19.315 26.649
3 0 3 3 0 0

209 3 21.316 29.200 12.099 19.315
3 0 3 3 3 3

210 3 14.100 22.275 5.065 12.099
3 0 3 3 3 3

211 3 6.766 14.100 1.250 5.065
3 0 0 0 3 3

212 3 0. 6.766 0.625 5.065
3 0 1 0 3 3

* DSC SHELL

301 4 0 6.766 66.201 66.826
4 0 1 1 0 301

302 4 6.766 14.100 65.624 66.201
4 0 1 1 0 302

303 4 14.100 15.150 61.219 65.624
4 0 0 303 0 1

304 4 15.150 22.275 61.219 61.844
4 0 0 1 0 304

305 4 22.275 22.896 54.169 61.219
4 0 0 305 0 1

306 4 22.896 29.200 54.169 54.731
4 0 0 1 0 306

307 4 29.200 29.825 46.953 54.169
4 0 0 307 0 1

308 4 29.825 32.375 46.953 47.531
4 0 0 1 0 308

309 4 32.375 33.000 39.619 46.953
4 0 0 309 0 1

310 4 33.000 33.625 32.815 39.619
4 0 0 310 0 1

311 4 33.000 33.625 26.649 32.815
4 0 0 311 1 0

312 4 32.375 33.000 19.315 26.649
4 0 0 312 1 0

313 4 29.825 32.375 18.265 19.315
4 0 0 1 313 0

314 4 29.200 29.825 12.099 19.315
4 0 0 314 1 0

315 4 22.896 29.200 11.474 12.099
4 0 0 1 315 0

316 4 22.275 22.896 5.065 12.099
4 0 0 316 1 0

317 4 15.150 22.275 4.440 5.065
4 0 0 1 317 0

318 4 .14.100 15.150 1.250 5.065
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Pacific Nuclear Fuel Services, Inc.
NUHOMS IOCFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

4 0
319 4

4 0
320 4

4 0

* FUEL CHANNELS

401 5
2 0

402 5
2 0

403 5
2 0

404 5
2 0

405 5
2 0

406 5
2 0

407 5
2 0

408 5
2 0

409 5
2 0

410 5
2 0

411 5
2 0

412 5
2 0

413 5
2 0

414 5
2 0

415 5
2 0

416 5
2 0

417 5
2 0

418 5
2 0

419 5
2 0

420 5
2 0

421 5
2 0

422 5
2 0

423 5
2 0

424 5
2 0

425 5
2 0

426 5
2 0

427 5
2 0

428 5
.2 0

0
6.766
0
0
1

1.312
0
1.392
0
6.686
0
1.392
0
1.312
0
1.392
0
6.686
0
1.392
0
1.312
0
1.392
0
6.686
0
1.392
0
1.312
0
1.392
0
6.686
0
1.392
0
1.312
0
1.392
0
6.686
0
1.392
0
1.312
0
1.392
0
6.686
0
1.392
0
1.312
0
1.392
0
6.686
0
1.392
0

318
14.100

1
6.166
1

.625
319
0
320

1.392 55.824
0 0
6.686 61.139
0 0
6.766 55.824
0 0
6.686 55.824
0 0
1.392 48.715
0 0
6.686 54.089
0 0
6.766 48.715
0 0
6.686 48.715
0 0
1.392 41.499
0 0
6.686 46.873
0 0
6.766 41.499
0 0
6.686 41.499
0 0
1.392 34.165
0 0
6.686 39.539
0 0
6.766 34.165
0 0
6.686 34.165
0 0
1.392 26.649
0 0
6.686 32.023
0 0
6.766 26.649
0 0
6.686 26.649
0 0
1.392 19.315
0 0
6.686 24.689
0 0
6.766 19.315
0 0
6.686 19.315
0 0
1.392 12.099
0 0
6.686 17.473
0 0
6.766 12.099
0 0
6.686 12.099
0 0

0
1.250
0
0.625
0

61.219
0

61.219
0

61.219
0

55.904
0

54.169
0

54.169
0

54.169
0

48.795
0

41.579
0

46.953
0

46.953
0

41.579
0

39.619
0

39.619
0

39.619
0

34.245
0

32.103
0

32.103
0

32.103
0

26.729
0

24.769
0

24.769
0

24.769
0

19.395
0

17.553
0

17.553
0

17.553
0

12.179
0
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC.NO: NUH004.0414

429 5
2 0

430 5
2 0

431 5
2 0

432 5
2 0

433 5
2 0

434 5
2 0

435 5
2 0

436 5
2 0

437 5
2 0

438 5
2 0

439 5
2 0

440 5
2 0

441 5
2 0

442 5
2 0

443 5
2 0

444 5
2 0

445 5
2 0

446 5
2 0

447 5
2 0

448 5
2 0

449 5
2 0

450 5
2 0

451 5
2 0

452 5
2 0

453 5
2 0

454 5
2 0

455 5
2 0

456 5
2 0

457 5
2 0

458 5
2 0

459 5
2 0

460 5
2 0

1.312
0
1.392
0
6.686
0
1.392
0
8.646
0
8.726
0

14.020
0
8.726
0
8.646
0
8.726
0

14.020
0
8.726
0
8.646
0
8.726
0

14.020
0
8.726
0
8.646
0
8.726
0

14.020
0
8.726
0
8.646
0
8.726
0

14.020
0
8.726
0
8.646
0
8.726
0

14.020
0
8.726
0
8.646
0
8.726
0

14.020
0
8.726
0

1.392
0
6.686
0
6.766
0
6.686
0
8.726
0

14.020
0

14.100
0

14.020
0
8.726
0

14.020
0

14.100
0
14.020
0
8.726
0

14.020
0

14.100
0

14.020
0
8.726
0

14.020
0

14.100
0

14.020
0
8.726
0

14.020
0

14.100
0

14.020
0
8.726
0

14.020
0

14.100
0

14.020
0
8.726
0

14.020
0

14.100
0

14.020
0

5.065
0

10.439
0
5.065
0
5.065
0

55.824
0

61.139
0

55.824
0

55.824
0

48.715
0

54.089
0

48.715
0
48.715

0
41.499

0
46.873

0
41.499

0
41.499

0
34.165

0
39.539

0
34.165

0
34.165

0
26.649

0
32.023

0
26.649

0
26.649

0
19.315
0

24.689
0

19.315
0

19.315
0

12.099
0

17.473
0

12.099
0

12.099
0

10.519
0

10.519
0

10.519
0
5.145
0

61.219
0

61.219
0

61.219
0

55.904
0

54.169
0

54.169
0

54.169
0

48.795
0

46.953
0

46.953
0

46.953
0

41.579
0

39.619
0

39.619
0

39.619
0

34.245
0

32.103
0

32.103
0

32.103
0

26.729
0

24.769
0

24.769
0

24.769
0

19.395
0

17.553
0

17.553
0

17.553
0

12.179
0
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILENO: NUHOO4.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO04.0414

461 5 8.646 8.726 5.065 10.519
2 0 0 0 0 0

462 5 8.726 14.020 10.439 10.519
2 0 0 0 0 0

463 5 14.020 14.100 5.065 10.519
2 0 0 0 0 0

464 5 8.726 14.020 5.065 5.145
2 0 0 0 0. 0

465 5 15.862 15.942 48.715 54.169
2 0 0 0 0 0

466 5 15.942 21.236 54.089 54.169
2 0 0 0 0 0

467 5 21.236 21.316 48.715 54.169
2 0 0 0 0 0

468 5 15.942 21.236 48.715 48.795
2 0 0 0 0 0

469 5 15.862 15.942 41.499 46.953
2 0 0 0 0 0

470 5 15.942 21.316 46.873 46.953
2 0 0 0 0 0

471 5 21.236 21.316 41.499 46.953
2 0 0 0 0 0

472 5 15.942 21.236 41.499 41.579
2 0 0 0 0 0

473 5 15.862 15.942 34.165 39.619
2 0 0 0 0 0

474 5 15.942 21.236 39.539 39.619
2 0 0 0 0 0

475 5 21.236 21.316 34.165 39.619
2 0 0 0 0 0

476 5 15.942 21.236 34.165 34.245
2 0 0 0 0 0

477 5 15.862 15.942 26.649 32.103
2 0 0 0 0 0

478 5 15.942 21.236 32.023 32.103
2 0 0 0 0 0

479 5 21.236 21.316 26.649 32.103
2 0 0 0 0 0

480 5 15.942 21.236 26.649 26.729
2 0 0 0 0 0

481 5 15.862 15.942 19.315 24.769
2 0 0 0 0 0

482 5 15.942 21.236 24.689 24.769
2 0 0 0 0 0

483 5 21.236 21.316 19.315 24.769
2 0 0 0 0 0

484 5 15.942 21.236 19.315 19.395
2 0 0 0 0 0

485 5 15.862 15.942 12.099 17.553
2 0 0 0 0 0

486 5 15.942 21.236 17.473 17.553
2 0 0 0 0 0

487 5 21.236 21.316 12.099 17.553
2 0 0 0 0 0

488 5 15.942 21.236 12.099 12.179
2 0 0 0 0 0

489 5 22.896 22.976 41.499 46.953
2 0 0 0 0 0

490 5 22.976 28.270 46.873 46.953
2 0 0 0 0 0

491 5 28.270 28.350 41.499 46.953
2 0 0 0 0 0

492 5 22.976 28.270 41.499 41.579
2 0 0 0 0 0

REVISION 0
PAGE 59

PREPARED BY / DATE cr 8/14/91 OF 74
CHECKED BY / DATE t.• •/[/•



Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

493 5 22.896 22.976 34.165 39.619
2 0 0 0 0 0

494 5 22.976 28.270 39.539 39.619
2 0 0 0 0 0

495 5 28.270 28.350 34.165 39.619
2 0 0 0 0 0

496 5 22.976 28.270 34.165 34.245
2 0 0 0 0 0

497 5 22.896 22.976 26.649 32.103
2 0 0 0 0 0

498 5 22.976 28.270 32.023 32.103
2 0 0 0 0 0

499 5 28.270 28.350 26.649 32.103
2 0 0 0 0 0

500 5 22.976 28.270 26.649 26.729
2 0 0 0 0 0

501 5 22.896 22.976 19.315 24.769
2 0 0 0 0 0

502 5 22.976 28.270 24.689 24.769
2 0 0 0 0 0

503 5 28.270 28.350 19.315 24.769
2 0 0 0 0 0

504 5 22.976 28.270 19.315 19.395
2 0 0 0 0 0

MATERIALS
I FUEL 0 0 0 -3
2 POISON 0 0 0 -1
3 HELIUM 1.00-10 0 0
4 SS304 0 0 0 -1
5 ZALOY 0 0 0 -4
INITIAL TEMPERATURES
1 550
2 450
3 250
4 200
HEAT GENERATIONS
1 5.700-3
BOUNDARY CONDITIONS
1 0

0.0 0.0 0.0 0.0 0.0 0
3 3

0.0 1.025D-13 0.0 0.0 0.0 0
301 2 358.0

302 2 358.0

303 2 358.0

304 2 358.0

305 2 358.0

306 2 358.0

307 2 358.0

308 2 358.0

309 2 358.0

310 2 358.0

311 2 358.0
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004. 0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHOO4.0414

312 2 358.0

313 2 358.0

314 2 358.0

315 2 358.0

316 2 358.0

317 2 358.0

318 2 358.0

319 2 358.0

320 2 358.0

XGRID
0.0 0.600 0.734 1.312 1.392
@ 8.084 8.646 8.726 14.020
@15.862 15.942 21.236 21.316
@22.976 28.270 28.350 29.200
@1 11 1 1 1 1 1 1 1

YGRID
0.0 0.625 1.250 4.440 5.065
@11.140 11.474 11.965 12.099
@18.265 19.165 19.315 19.395
@26.515 26.649 26.729 32.023
634.165 34.245 39.539 39.619
241.579 46.873 46.953 47.531
@54.089 54.169 54.731 54.865
261.219 61.844 65.624 66.201
1 11 1 1 2 1 1 11 1 112 1
21 1 2 1 1 1 1 1 1 2 1 1 1 1 1
1 1 1 1 1 2 1 1 1 1 1 1

6.686
14.100
21.450
29.825
1 1 1 1

6.766
14.250
22.275
32.375
1 1 1

6.900
15.150
22.409
33.000

1 1 1

7.950
15.284
22.896
33.625
1 1 1 1

11.006
18.131
25.465
34.015
41.499
48.795
61.139

5.145 10.439 10.519
12.179 17.473 17.553
24.689 24.769 25.331
32.103 32.681 32.815
40.181 40.315 41.365
47.665 48.565 48.715
55.690 55.824 55.904
66.826
1 1 1 1 1 2 1 1 1 1

12111 1112 1

TABULAR FUNCTIONS
1 30

70. 0.0119 100. 0.0121 150. 0.0125 200. 0.0129
@ 300. 0.0136 350. 0.014 400. 0.0144 450. 0.0147
@ 550. 0.0154 600. 0.0157 650. 0.0161 700. 0.0164
@ 800. 0.0169 850. 0.0174 900. 0.0176 950. 0.0179
21050. 0.0186 1100. 0.0189 1150. 0.0192 1200. 0.0194
a1300. 0.0201 1350. 0.0204 1400. 0.0207 1450. 0.0210
2 29

45. 1.15350-4 80. 1.2032D-4 98. 1.22810-4
2 206. 1.37100-4 260. 1.44080-4 296. 1.48740-4
2 404. 1.64230-4 458. 1.72580-4 495. 1.7820D-4
2 603. 1.95050-4 657. 2.0388D-4 693. 2.09500-4
2 801. 2.23150-4 855. 2.30370-4 891. 2.34380-4
2 945. 2.4161D-4 1017. 2.50440-4 1071. 2.57660-4
21197. 2.72910-4 1251. 2.8014D-4 1341. 2.9138D-4
21520. 3.12250-4
3 19

200. 2.09900-4 250. 2.22180-4 300. 2.41730-4
9 400. 3.10690-4 450. 3.64390-4 500. 4.33930-4
& 600. 6.30100-4 650. 7.6172D-4 700. 9.19140-4
8 800. 1.32210-3 850. 1.5731D-3 900. 1.8609D-3
@ 1000. 2.55880-3 1050. 2.97470-3 1100. 3.43930-3
4 8

100. 9.472D-3 200. 9.5690-3 400. 9.8750-3
2 800. 10.61D-3 900. 10.8400-3 1000. 11.0600-3

250. 0.0133
500. 0.0151
750. 0.0164

1000. 0.0183
1250. 0.0199
1500. 0.0213

$
$

152.
350.
549.
747.
909.

1125.
1431.

1.29960-4
1.56280-4
1.87030-4
2.1592D-4
2.36790-4
2.64080-4
3.01810-4

350. 2.70530-4
550. 5.21680-4
750. 1.10500-3
950. 2.18850-3

600. 10.240-3
1100. 11.290-3
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 1OCFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

STEADY STATE PARAMETERS
-15 0.001
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Pacific Nuclear Fuel Services, Inc.
NUHOMS IOCFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004. 0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

TABLE S-1.

HEATING6 RUNS

Case Input File Output File Run ID #

DSC in HSM BWR28.INP BWR28.OUT OPHEAT6
70 0 F ambient 91186

Fill = Helium 13.35.57.14

DSC in HSM BWR42.INP BWR42.OUT OPHEAT6
100OF ambient 91189
Fill = Helium 13.43.03.14

DSC in HSM BWR52CS. BWR52CS.OUT OPHEAT6
100OF ambient INP 91192
Fill = Steel 12.34.54.14

DSC in HSM BWR44.INP BWR44.OUT OPHEAT6
125 0 F ambient 91189
Fill = Helium 13.42.07.14

DSC in HSM BWRBLKV. BLKVENT.OUT OPHEAT6
125OF ambient INP 91193

HSM vent 12.50.54.14
blocked

Fill = Helium

DSC in Cask BWRVAC.INP BWRVAC.OUT OPHEAT6
100OF ambient 91219

Internal 15.21.19.14
Vacuum

DSC in Cask BWRVACCS. BWRVACCS. OPHEAT6
100OF ambient INP OUT 91206

Internal 07.12.12.14
Vacuum

Fill = Steel
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Pacific Nuclear Fuel Services, Inc.
NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004. 0414

CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

6.0 RESULTS

Seven HEATING6 runs were made to calculate the maximum fuel
cladding temperatures and spacer disk temperature distributions for
the cases defined above. The maximum fuel cladding temperatures are
shown in Table 5-1. The temperature distribution for BWR28 (storage
in the HSM at 70 OF ambient and filled with helium) is shown in Figure
5-1. Spacer disk temperatures are shown in Table 5-2. Spacer disk
temperature distributions for BWR52 (storage in HSM at 100OF ambient
and filled with steel) and BWRVACCS (vacuum drying in cask at 100OF
ambient and filled with steel) are shown in Figures 5-2 and 5-3.
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Pacific Nuclear Fuel Services, Inc.

Figure 5-1S ~ DSC IN HSM 70OF AMBIENT TEMPERATURE DISTRIBUTION
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19.18 696.34 886.58 896.16 681.805 6891.47 888.075 660.505 680.425 680.175 663.49 663.435 684.025 664.09 631.53 631.365 604.1 814.405 613.85 602.815
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39.54 728.99 729.535 729.53 720.105 720.06 710.165 709.21 683.98 682.13 673.695 673.595
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A1.38 727.82 728.85 728.87 722.875 722.865 721.11 713.93 713.865 719.315 706.865 705.935 699.27 698.54 665.305 860.17 648.995 855.475 654.78 647.705
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44.23 701.47 701.47 701.47 701.47 702.345 701.365 694.885 894.835 651.96 651.755 641.885 640.76 638.89
48.87 877.175 677.77 678.12 880.315 687.085 675.86 681.075 660.98 633.2 633.1 594.22 593.935 608.68
48.95 676.08 676.57 677.045 881.12 886.885 658.745 680.895 680.555 667.065 667.245 833.09 633.055 633.005 584.12 584.04 608.255
4753 667.67 6886.5 887.41 880.54 680.465 680.03 873.965 674.12 670.76 674.295 673.1 663.56 662.39 625.725 624.505 622.01 591.1 588.4 . 580.285
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470.635 459.11 457.335 404.57 402.885 382.535
452.405 448.305 448.895 397.83 396.535 381.68
452.08 448.01 447.315 398.905 395.68 381.83
451.98 447.34 448.585 398.43 395.245 361.91

429.565 423.37 422.405 387.945 387.385 381.32
387.5 384.115 383.83 380.85 380.825 380.57

384.94 382.555 382.235 380.625 380.615 380.505
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425.09 382.325
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436.13 392.34
438.54 392.385
436.08 391.805

429.515 382.975
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425.515 381.705
418.70 381.275
418.38 381.425
418.14 381.495

409.415 381.15
382.34 380.475
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TABLE 5-1

NUHOMS-52B DSC THERMAL ANALYSIS RESULTS SUMMARY

Case Max. DSC Max. Fuel Fuel
Shell Cladding Cladding

Temperature Temperature Acceptance
(OF) (OF/OC) Criteria

(°F/IC)

DSC in HSM 275 782/417 790/421
70OF ambient

Fill = Helium

DSC in HSM 303 788/420 1058/570
100OF ambient
Fill = Helium

DSC in HSM 303 324/162 1058/570
100OF ambient
Fill = Steel

DSC in HSM 328 793/423 1058/570
125 0 F ambient
Fill = Helium

DSC in HSM 579 923/495 1058/570
125 0 F ambient

HSM vent
blocked

Fill = Helium

DSC in Cask 358 988/531 1058/570
100OF ambient

Internal
Vacuum

DSC in Cask 402 542/283 1058/570
100OF ambient

Internal
Vacuum

Fill = Steel
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TABLE 5-2

SPACER DISK TEMPERATURES

Case Maximum Minimum Average
Temperature Temperature Tempera-

(OF) (OF) ture
(OF)

DSC in HSM 553 220 387
100°F ambient
Fill = Steel

DSC in Cask 735 380 558
100OF ambient

Internal
Vacuum

Fill = Steel

DSC in Cask 669" 295" 482"
100OF Ambient
Fill = Steel

* Estimated. See section 4.1
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