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1.0 INTRODUCTION

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

A) Normal operating conditions at 70, 100, and 125°F ambient
B) HSM vents blocked at 125°F ambient
C) DSC in cask with internal vacuum at 100°F ambient
The spacer disk temperature distributions are calculated
for the following 100°F 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 1is 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.
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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 1low
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 1100°F 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 Xkw. 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,

Btu
.37kw x 1.08 x 3413 ——
. hr xkw = 5.70E-3——2d___
60 l“ﬁ x (5.294 inches)® x 142.24inches minxinches
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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 °F 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 °F 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 1-2°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 °F (3] for
the blocked vent case, 358 °F [3] for the BWRVAC case and 402 °F for
the DSC in cask with internal vacuum and steel £ill (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°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°F. BWRVAC was rerun with the 358°F 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?’' hr - R* (2.002E-13 Btu/in’' min ‘'R*) (10]. The
effective emissivity, E,, between two parallel surfaces for grey
radiation is given by,

1
E =
erf i . —]:_ —1
El EZ
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where E, is the emissivity of one surface and E, 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 . 1 ~ = .3125
587 400
h. = .31215 x 2.002E-13 = 6.249e-14 Btu

r min * inch? * 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,

E,pp = L = .5119
T, 1
587 = .800
h, = .5119 x 2.002E-13 = 1.025E-13 — BtU
min + inch? - R*
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TABLE 3-1
LISTING OF REGION NUMBERS AND MATERTIALS 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
REVISION 0
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TABLE 3-2
THERMAL_ CONDUCTIVITY OF FUEL IN HELIUM
Temperature (°F) Thermal Conductivity
(Btu/Min'In °F)
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
THERMAL CONDUCTIVITY OF FUEL IN A VACUUM
Temperature (°F) Thermal Conductivity
(Btu/minin- °F)

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

lldO 3.4393E-3
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TABLE 3-4
ZIRCAIOY-4 THERMAL CONDUCTIVITY
Temperature (°F) Thermal Conductivity
(Btu/Min'In °F)
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 (°F) The(rg;} /ff:gﬁci?;lty
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.
S5304 THERMAL CONDUCTIVITY
Temperature (°F) The{;‘;} /gf:. ggc?;;lty

1200 .0194

1250 .0199

13G0 .0201

1350 .0204

1400 .0207

1450 .0210

1500 .0213
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TABLE 3-6
HELIUM THERMAL CONDUCTIVITY
Temperature (_°F) T}z;iﬁﬁ;[ iﬁQInnéug:;v;)t Y

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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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUHO004.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414
TABLE 3-~-6 cont.
HELIUM THERMAL CONDUCTIVITY
Tempefature (°F) The(rllan gj' /IV? f: ?‘;Cg;‘;lty

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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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION
PROJECT: PROJECT

FILE NO:

CLIENT: PACIFIC NUCLEAR FUEL SERVICES

NUH004.0414

CALC. NO: NUH004.0414

TABLE 3-7
INITIAL DSC SHELL TEMPERATURES FOR 70, 100 AND 125 °F AMBIENT
TEMPERATURES
Temperature Temperature Temperature
(°F) (°F) (°F)
Region # for 70 °F for 100 °F for 125 °F
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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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414
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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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414
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°F ambient) case, the results for the case
of DSC in HSM (100°F ambient) spacer disk temperatures will be
utilized.

DSC in HSM (PWR case) [14]:
Maximum spacer disk temperature = 529.3°F

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

DSC average shell temperature 270.5°F

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

(529.3 - 270.5

= 35%
460 + 270.5 )x 100% =35

The minimum spacer disk temperature is 7% lower than the DSC
average temperature.

"REVISION 0
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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION
PROJECT: PROJECT FILE NO: NUHO004.0414

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

270.5 - 221.1
460 + 270.5

) x 100% = 7%

Based on these percentages and the DSC in cask average
temperature of 360.6°F

Estimated maximum spacer disk temperature =

((360.6 + 460) x 1.35) - 460 = 648°F
Estimated minimum spacer disk temperature =
((360.6 + 460) x (1-.07))-460 = 303°F

Actual values calculated by HEATING6 [14]:

Maximum spacer disk temperature = 605°F

Minimum spacer disk temperature 277°F

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°F ambient):
Maximum spacer disk temperature = 553°F

Minimum spacer disk temperature = 220°F

Average DSC shell temperature 270.5°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

REVISION 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

220 - 270.5
270.5 + 460

)xlOO% = 7%

For the DSC in cask [3]:

Maximum DSC shell temperature = 437°F
Minimum DSC shell temperature = 267°F
Average DSC shell temperature = 352°F

The estimated spacer disk temperatures are;

Maximum = ((352 + 460) X 1.39) - 460 = 669°F
Minimum = ((352 + 460) x .93) - 460 = 295°F
Average = 482°F
REVISION 0
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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILENO: NUH004.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414
TABLE 4-1
THERMAL CONDUCTIVITY OF CARBON STEEL
Temperature (°F) Ther(’x;ii.l /gzrffrf tj‘ ;.’ )l ty

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
REVISION )
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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILENO: NUHOO04.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414
TABLE 4-1 (cont.)
.THERMAL.CONDUCTIVITY QF CARBON_STEEL
Temperature (°F) Thermal Conductivity
(Btu/Min'In °F)

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: NUH004.0414

CLIENT: 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 100°F ambient and filled
with helium), BWR52 (storage in the HSM at 100°F ambient and filled
with steel), and BWRVAC (vacuum drying in the cask at 100°F 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 Input File for BWRA42

HEAT6,P1.
USER, PNFS103,XPNFSX,NC.

CHARGE, N976301,30023000.

REWIND, OUTPUT. :
BEGIN, HEATS, HEATPRC, DATAFIL=INPUT, TIN=10, CLASS=Z, DATNAME=BWR42, CORE=6400K .
/*EOR

20PTION MAXBDC=22,NDIMEN=2,MAXGGL=62, MAXMAT=5 , MAXNSN=1, MAXPBT=6,
GMAXPTS=22400, MAXREG=279, MAXRFG=34 ,MAXSUR=1000, MAXTBL=30, MAXTFG=70,
AMAXZFG=1,MMIDTH=500,0IRECT=T , LBOUND=T ,MAXINT=5, MAXPRS=30, REND

PRE-FAB STD CANISTER, Q=1.00KW, KHE=100F,KF=1STIT,1ST RUN

2507 1 0.0 0.0 0.0 1 0 O

000O00O0OO O 200

EEGIONS

: 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 1] 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 Q 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 o 0 0

12 1 8.726 14.020 34.245 39.539
1 1 0 0 0

13 1 8.726 146.020 26.729 32.023
1 1 0 0 0 0

1% 1 8.726 14.020 19.395 24.689
1 1 e . 0 (] 0

15 1 8.726 14.020 12.179 17.473
1 1 0o - -0 0 0
REVISION 0
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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILENO: NUHO004.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414
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
11 0 0 0 0
2 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
2% 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
2% 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

3 2 1.312 6.766 41.365 41.499
2 0 o 0 ] 0

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

33 2 6.766 6.900 346.165 39.619
2 0 ) 0 0 0

3% 2 1.312 6.766 32.681 32.815
2 0 0 0 0 0

33 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

37 2 6.766 6.900 19.315 26.769
2 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

61 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

&b 2 8.646 14.100 48.565 48.715
2 o 0 0 0 0

45 2 7.950 8.084 41.499 46.953
2 o 0 ‘ 0 0 0

46 2 14.100 14.250 41.499 46.953
REVISION 0
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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILENO: NUHO004.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414
2 o o0 0 0 0

47 2 7.950 14.100 40.181 40.315 -
2 0o 0 0 0 0

48 2 8.646 14.100 34.015 34.165
2 0o o0 0 0 0

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

50 2 14.100 14.250 26.649 32.103
2 o o0 0 0 0

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

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

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

5 2 14.100 14.250 12.099 17.553
2 0o 0 0 0 0

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

56 2 15.150 15.284 48.565 54.169
2 c o0 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 o 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 o 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 2.769
2 0o o 0 0 0

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

66 2 22.275 22.409 41.499 46.953
2 0 o 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 0o o0 0 0 0

9 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 0o o0 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 6.900 564.169 55.6%0
2 0 0 0 3 3
106 3 6.900 8.646 48.565 55.690
2 0 3 3 0 0
REVISION - 0
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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION
PROJECT: PROJECT

CLIENT: PACIFIC NUCLEAR FUEL SERVICES

FILE NO: NUH004.0414
CALC. NO: NUHO004.0414

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 1] 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 41.459 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 16.100 39.619 40.181
2 0 0 0 3 3

130 3 14.100 15.150 34.015 460.315
2 0 3 3 0 0

132 3 21.450 22.896 32.81S 39.619
2 0 3 3 0 0

133 3 22.275 28.350 39.619 40.181
2 0 1] 0 3 3

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

135 3 736 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 [

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
REVISION 0
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NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILENO: NUHO04.0414

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

141 3 0 1.312 26.515 32.815

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 18.134
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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NUHOMS 10CFR72 CERTIFICATION
PROJECT: PROJECT ‘

CLIENT: PACIFIC NUCLEAR FUEL SERVICES

FILE NO: NUHO004.0414
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 ] 1 0 3 3

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

203 3 16.100 22.275 54.169 61.219
3 0 3 3 3 3

206 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 Y 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 o 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 o 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 e 1 o 3 3

*

* DSC SHELL

»*

301 4 0 6.766  66.201 66.826
4 0 1 1 0 301
302 4 6.766 16.100  65.6264 66.201
4 0 1 1 0 302
303 4 14.100 15.150  61.219 65.624
4 0 0 303 0 1
306 4 15.150 22.275  61.219 61.844
4 0 0 1 0 304
305 4 22.275 22.8%6  54.169 61.219
4 0 0 305 0 t
306 & 22.896 29.200  54.169 54.731
& 0 0 1 ] 306
307 4 29.200 29.825  46.953 - 54.169
& 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
in 4 33.000 33.625 26.649 32.815
4 0 0 n 1 0
312 4 32.375 33.000 19.315 26.649
& 0 0 312 1 0
313 4 29.825 32.375 18.265 19.315
4 0 Q 1 313 Q
3i4 4 29.200 29.825 12.099 19.315
4 0 0 314 1 0
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NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT " FILE NO: NUHO004.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414

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

7 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
& 0 1 1 320 0

*

* FUEL CHANNELS

* .

401 S 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 S 1.392  6.686  55.82 55.904
2 0 0 0 0 0

405 S 1.312 1.392  48.715 54.169
2. 0 0 Q 1] 0

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

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

408 S 1.392 6.686 48.715 48.795
2 0 0 Q Q 0

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

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

a5 6.686  6.766  41.499 46.953
2 0 0 0 0 0

412 5 1.392 6.686 41.499 41.579
2 o 0 0 0 0

413 5 1312 1,392 34.165 39.619
2 o 0 0 0 0

416 5 1.392  6.686  39.539 39.619
2 o 0 0 0 0

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

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

“ar s 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 o 0 0 0 0

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

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

21 5 1.312 1.392  19.315 26.769
2 o 0 0 0 0

422 5 1.392 6.686 24 .689 264.769
2 o 0 0 0 0

423 5 6.686  6.766  19.315 26.769
2 0 0 0 0 0

42 5 1.392  6.686  19.315 19.395
2 o 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 FILENO: NUHO004.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414

2 1] 0 0 0 [1]

426 5 1.392 6.686 17.473 17.553
2 0 0 0 0 0

427 5 6.686 6.766 12.099 17.553
2 0 0 0 0 0

428 S 1.392 6.686 12.099 12.179
2 0 0 0 0 0

429 5 1.312 1.392 5.065 10.51¢9
2 1] 0 o} Q ]

430 5 1.392 6.686 10.439 10.519
2 0 0 0 0 0

A3 5 6.686 6.766 5.065 10.519
2 0 0 ’ 0 0 0

432 5 1.392 6.686 5.065 5.145
2 0 0 0 0 0

433 5 8.646 8.726 55.824 61.219
2 0 0 0 0 0

434 5 8.726 14.020 61.139 61.219
2 0 0 0 0 0

435 S 14.020 14.100 55.824 61.219
2 0 0 0 0 0

436 5 8.726 14.020 55.824 55.904
2 0 0 0 0 0

437 5 8.646 8.726 48.715 54.169
2 0 0 0 0 0

438 5 8.726 14.020 54.089 54.169
2 0 0 0 o] 0

439 5 14.020 16.100 48.715 54.169
2 0 0 0 0 0

440 5 8.726 14.020 48.715 48.795
2 0 0 0 0 0

441 5 8.646 8.726 41.499 46.953
2 0 0 0 0 0

442 5 8.726 14.020 46.873 46.953
2 0 0 0 0 0

443 5 14.020 14.100 41.499 46.953
2 0 0 0 0 0

444 5 8.726 14.020 41.499 41.579
2 0 0 0 0 0

445 5 8.646 8.726 34.165 39.619
2 0 0 0 0 0

446 5 8.726 14.020 39.539 39.619
2 0 0 0 0 0

447 5 14.020 14.100 34.165 39.619
2 0 0 0 0 0

448 5 8.726 14.020 34.165 34.245
2 0 0 0 0 0

449 5 8.646 8.726 26.649 32.103
2 0 0 0 0 0

450 5 8.726 14.020 32.023 32.103
2 0 0 0 0 0

451 5 14.020 14.100 26.649 32.103
2 0 0 0 0 0

452 5 8.726 14.020 26.649 26.729
2 0 0 0 0 0

453 S 8.646 8.726 19.315 24.769
2 0 0 0 0 0

454 5 8.726 14.020 24.689 24.769
2 0 0 0 0 0

455 S 14.020 14.100 19.315 24.769
2 0 0 0 0 0

456 5 8.726 14.020 19.315 19.395
2 0 0 0 0 0

457 5 8.646 8.726 12.099 17.553
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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION
PROJECT: _PROJECT FILENO: NUH004.0414
CLIENT: ~_PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

2 0 0 0 0 Y

458 5 8.726 14.020 17.473 17.553
2 0 o 0 0 0

459 5 14.020 14.100 12.099 17.553
2 0 0 0 0 ]

460 5 8.726 14.020 12.099 12.179
2 0 0 0 0 0

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

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 o 0 o 0 o

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

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

467 S . 21.236  21.316  48.715 54.169
2 0 0 0 0 0

48 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 o ] 0 o 0o -

47 5 21,236  21.316  41.499 46.95
2 ¢ 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

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

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

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

478 5 15.962 21.236  32.023 32.103
2 o 0 Y 0 0

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

480 5 15.962  21.236  26.649 26.729
2 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 o 0

483 S 21.236 21.316  19.315 24.769
2 0 0 0 0 0

48 S 15.942  21.236 19.315 19.395
2 0 0 0 0 0

48 5 15.862  15.962  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

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
REVISION 0

PAGE 37

PREPARED BY / DATE oot 8114191 OF 74
CHECKED BY / DATE 180 4



Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUHO004.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414
2 0 0 0 0 0
490 S 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 36.165 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 e 0 0 U
500 5 22.976 28.270 26.649 26.729
2 0 0 0 0 0
501 5 22.896 22.976 19.315 26.769
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 19.315 246.769
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 0o 00 -3
2 POISON 0 0 0 -1
3  HELIUM 0 00 -2
4 §S304 0 0 0 -1
5 2ALOY 0 0 0 -4
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 O
3 3
0.0 6.2490-14 0.0 0.0 0.0 0
301 2 303.4
302 2 3021
303 2 295.3
306 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 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUH004.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414

309 2 226.9

310 2 2644.2

M 2 2.7

2 2 223.7

13 2 217.5

3% 2 217.3

315 2 220.1

316 2 235.5

M7 2 29.7

318 2 254.5 )

319 2 255.4

320 2 255.7

| XGRID

0.0 0.600 0.734 1.312 1.392 6.686 6.766 6.900 7.950
@ 8.084 8.646 8.726 14.020 14.100 14.250 15.150 15.284
215.862 15.942 21.236 21.316 21.450 22.275 22.409 22.896
@22.976 28.270 28.350 29.200 29.825 32.375 33.000 33.625
11112 1111t 11111 11111 11111 11111
a1
YGRID
0.0 0.625 1.250 4.440 5.065 5.145 10.439 10.519 11.006
@11.1640 11,474 11,965 12.099 12.179 17.473 17.553 18.131
218.265 19.165 19.315 19.395 24.689 24.769 25.331 25.465
@26.515 26.649 26.729 32.023 32.103 32.681 32.815 34.015
A34.165 34.245 39.539 39.619 40.181 40.315 41.365 41.499
d41.579 46.873 46.953 47.531 47.665 48.565 48.715 48.795
@54.089 54.169 54.731 54.865 55.690 55.824 55.904 61.139
961.219 61.844 65.624 66.201 66.826
t1111 21111 11121 11111 21111
211211 11112 11111 12111 11121
at1t111 21111 11
*
TABULAR FUNCTIONS
1 30

70. 0.0119 100. 0.0121 150. 0.0125 200. 0.0129 250. 0.0133
@ 300. 0.0136 350. 0.014 400. 0.0144 450. 0.0147 500. 0.0151
@ 550. 0.0154 600. 0.0157 650. 0.0161 700. 0.0164 750. 0.0164
@ 800. 0.0169 850. 0.0174 900. 0.0176 950. 0.0179 1000. 0.0183
@1050. 0.0186 1100. 0.0189 1150. 0.0192 1200. 0.0194 1250. 0.0199
21323. 0.0201 1350. 0.0204 1400. 0.0207 1450. 0.0210 1500. 0.0213

45. 1.1535D-4 80. 1.2032D-4 98. 1.2281D-4 152. 1.2996D-4
@ 206. 1.37100-4 260. 1.4408D-4 296. 1.4874D-4 350. 1.56280-4
@ 604. 1.6423D-4 458. 1.72580-64 495. 1.78200-4 549. 1.87030-4
@ 603. 1.9505D-4 657. 2.0388D-4 693. 2.0950D0-4 747. 2.15920-4
@ 801. 2.23150-4 855. 2.3037D-4 891. 2.34380-4 909. 2.36790-4
@ 945. 2.41610-4 1017. 2.5044D-4 1071. 2.5766D-4 1125. 2.64080-4
1197, 2.72910-4 1251. 2.8014D-4 1341. 2.91380-4 1431. 3.0181D-4
815;0. 3.1225D-4
3 . .
400. 2.22220-3 S500. 2.91670-3 600. 3.61110-3  700. 4.4444D-3
@ 800. 5.4167D-3 900. 6.52780-3 1000. 7.63890-3
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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT ‘FILE NO: NUHO004.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414
4 5

100. 9.4720-3 200. 9.5690-3 400. 9.8750-3 600. 10.24D-3
@ 800. 10.610-3
STEADY STATE PARAMETERS

-15 0.001
%

5.2 Input File for BWR52
HEAT6,P1.

USER,PNFS103 ,XPNFSX,NC.

CHARGE,N976301,30023000.

REWIND,OUTPUT.

BEGIN, HEAT6,HEATPRC,DATAFIL=INPUT,TIM=10,CLASS=C,DATNAME=BWR52, CORE=6400K.
/*EQR '

S&OPTION MAXBDC=22,NDIMEN=2,MAXGGL=62,MAXMAT=6,MAXNSN=1,MAXPBT=6,
AMAXPTS=2400, MAXREG=279,MAXRFG=34 ,MAXSUR=1000,MAXTBL=10,MAXTFG=70,
AMAXZFG=1,MWIDTH=500,DIRECT=T,LBOUND=T ,MAXINT=5,MAXPRS=30, &END
PRE-FAB STD CANISTER, Q=1.00KW, KHE=100F ,KF=CSTEEL,1ST RUN

2507 1 0.0 0.0 0.0 1 0 O

0000 0 O0O0C O 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 61.579 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

1" 1 8.726 14.020 41.579 46.873
1 1 0 0 0 0

12 1 8.726 14.020 34.245 39.53¢9
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 16.020 ~ 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 FILENO: NUHO004.0414
CLIENT: _PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414
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 .600 734 48.715 564.169
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
n 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
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 26.769
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
o 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 56.865
2 0 0 0 ) 0
46 2 8.646 14.100 48.565 48.715
2 0 0 0 0 o
45 2 7.950 8.084 41.499 46.953
2 0 0 0. 0 0
6 2 14.100 14.250 41.499 46.953
2 0 0 0 0
47 2 7.950 14.100 40.181 40.315
2 ] 0 0 Q ]
48 2 8.646 14.100 34.015 36.165
2 0 0 0 0 0
49 2 7.950- 8.084 26.649 32.815
2 0 Y 0 0 0
50 2 14.100 14.250 26.649 32.103
2 0 0 0 0 0
REVISION | 0
PAGE 41
PREPARED BY / DATE o 8/14/91 OF 74
CHECKED BY / DATE 1480 wrirad




Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION
PROJECT: PROJECT : FILENO: NUHOO4.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414
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 o] 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 26.769
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 [1] 0 0 0 0
*
* HELIUM (PURE)
»*
101 6 0 1.312 55.690 61.219
2 0 1 0 0 0
102 é 6.766 7.950 55.6%90 61.219
2 0 o] 0 0 0
103 3 8.084 8.646 55.6%90 61.219
2 0 3 3 0 0
104 é 0 .600 47.665 55.6%90
2 0 1 0 0 0
105 6 .600 6.900 54.169 55.690
2 0 0 0 0 0
106 -3 6.900 8.646 48.565 55.690
2 0 0 0 0 0
107 6 8.646 14.100 54 .865 55.690
2 0 0 0 0 0
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 Q 3 3 0 0
110 [ 14.100 15.150 ~ 48.565 54.169
2 1} [/} 0 0 ]
1M1 3 15.284 15.862 48.565 54.169
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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUHO004.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414
2 0 3 3 0 0
12 6 .600 6.766  47.665 48.715
2 0 0 0 0 0
M3 6 15.862  21.316  47.665 48.715
2 0 0 0 0 0
114 6 0 1.312  41.365 47.665
2 0 1 0 0 0
15 3 1.312 6.766  46.953 47.531
2 0 0 0 0 0
116 6 6.766  15.862  46.953 48.565
2 0 0 0 0 0
17 3 15.862  21.316  46.953 47.531
2 0 0 0 3 3
18 6 21.316  22.275  41.365 46.953
2 0 0 0 0 0
19 6 6.766 7.950  41.365 46.953
2 0 0 0 0 0
120 3 8.084 8.646  41.499 46.953
2 0 3 3 0 0
121 6 14.250  15.862  40.315 46.953
2 0 0 0 0 0
122 3 22.409  22.896  41.499 46.953
2 0 3 3 0 0
123 6 0 7.950  39.619 41.365
2 0 1 0 0 (]
126 6 6.900 8.646  34.165 39.619
2 0 0 0 0 0
125 6 7.950  14.250  40.315 41.499
2 0 0 0 (i} 0
126 6 15.862  22.275  39.619 41.365
2 0 0 [} 0 0
127 & 22.275  28.350  40.315 41.499
2 0 0 0 0 0
129 3 7.950  14.100  39.619 40.181
2 0 0 0 3 3
130 6 14.100  15.150  34.015 40.315
20 0 0 0 0
132 6 21.450  22.896  32.815 39.619
2 0 0 0 0 0
133 3 22.279  28.350  39.619 40.181
2 0 0 0 3 3
134 6 0 .600  32.815 39.619
2 0 1 ] 0 0
135 3 T34 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
1337 6 .600 8.646  32.815 34.165
2 0 0 0 0 0
138 6 8.646  15.150  32.103 34.015
2 0 0 (] 0 (]
139 6 15.150  21.450  32.815 34.165
2 0 0 0 ) 0
140 6 22.896  28.350  32.103 34.015
2 0 0 0 0 0
%6 0 1.312  26.515 32.815
2 0 1 0 0 0
%2 3 1.312 6.766  32.103 32.681
2 0 0 0 3 3
u3 6 6.766 7.950  26.515 32.815
2 0 0 0 0 0
%6 3 15.150 21.316  32.103 32.681
2 © 0. 0 3 3
%8 3 8.084  B8.646  26.649 32.815
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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION
PROJECT: PROJECT

CLIENT: PACIFIC NUCLEAR FUEL SERVICES

“FILE NO: NUHO004.0414
CALC. NO: NUH004.0414

2 0 3 3 0 0

149 6 14.250 15.862 26.649 32.103
2 0 0 0 0 0

150 6 21.316 22.275 26.515 32.815
2 0 0 0 0 0

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

152 6 0 7.950 24.769 26.515
2 0 1 0 0 0

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

154 6 15.150 22.275 24.769 26.515
2 0 0 0 0 0

155 6 22.275 28.350 25.465 26.649
2 0 0 0. 0 0

157 6 7.950 15.150 25.465 26.649
2 0 0 0 0 0

158 6 14.100  15.150 19.165 25.465
2 0 0 0 0 0

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

161 6 0 .600 18.265 26.769
2 0 1 0 0 0

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

163 6 6.900 8.646 19.315 24.769
2 0 0 0 0 0

164 3 15.284 15.862 19.315 24,769
2 0 3 3 0 0

165 6 21.450 22.896 19.315 24,769
2 0 0 0 0 0

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

167 ) 7.950 15.150 17.553 19.165
2 0 0 0 0 0

168 é 15.150 21.316 18.265 19.315
2 0 0 0 0 0

169 6 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

7 6 6.766 7.950 11.965 18.265
2 0 0 0 0 0

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

173 é 14.250 15.862 12.099 17.553
2 0 0 0 0 0

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

176 6 0 7.950 10.519 11.965
2 0 1 0 0 0

177 6 7.950 14,100 11.140 12.099
2 0 0 0 0 0

178 6 0 .600 5.065 10.519
2 0 1 0 0 0

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

180 6 6.900 8.646 5.065 10.519
2 0 0 0 0 0

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

»

* HELIUM (DSC BOUNDED)

*
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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION
PROJECT: PROJECT

FILE NO: NUHO004.0414

CLIENT: _PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414
201 6 0 6.766 61.219 66.201
3 0 1 0 0 0
202 é 6.766 14.100 61.219 65.624
3 0 0 0 0 0
203 é 14.100 22.275 54.169 61.219
3 0 0 0 0 0
204 6 21.316  29.200 46.953 54.169
3 0 0 -0 0 0
205 6 28.350 32.375 39.619 46.953
3 0 0 0 0 0
206 6 28.350 33.000 32.815 39.619
3 0 0 0 0 0
207 6 28.350 33.000 26.649 32.815
3 0 0 0 0 0
208 6 28.350 32.375 19.315 26.649
3 0 0 0 0 0
209 6 21.316  29.200 12.099 19.315
3 0 0 0 0 0
210 6 14.100 22.275 5.065 12.099
3 0 0 0 0 0
21 6 6.766 14.100 1.250 5.065
3 0 0 0 0 0
212 6 0. 6.766 0.625 5.065
3 0 1 0 0 0

L ]
* 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 ] 1
304 4 15.150 22.275 61.219 61.844
4 0 0 1 ] 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 56.169
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
n 4 33.000 33.625 26.649 32.815
4 0 0 N 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 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
4 0 0 318 1 0
319 4 6.766 14.100 .625 1.250
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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION

PROJECT: _PROJECT FILENO: _NUH004.0414
CLEENT: _PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414

4 o 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 S 6.686 6.766 41.499 46.953
2 0 0 0 0 0

412 5 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 ] Q 0 Q

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 26.769
2 0 0 0 0 0

622 5 1.392 6.686 24.689 26.769
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
2 0 0 0 0 0

426 S 1.392 6.686 17.473 17.553
2 0 0 0 - 0 0

427 5 6.686 6.766 12.099 17.553
2 0 0 0 ] 0

428 5 1.392 6.686 12.099 12.179
2 0. 0 ] 0 0

429 5 1.312 1.392 5.065 10.519
2 0 o - ] 0 ]
REVISION 0 -
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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION

PROJECT: _PROJECT FILENO: NUH004.0414
CLIENT: _PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414

430 5 1.392 6.686 10.439 10.519
2 0 0 0 0 0

431 5 6.686 6.766 5.065 10.519
2 0 0 o - 0 . 0

432 5 1.392 6.686 5.065 5.145
2 0 0 0 0 0

433 5 8.646 8.726 55.824 61.219
2 0 0 0 0 0

434 5 8.726 14.020 61.139 61.219
2 0 0 0 0 0

435 5 14.020 14.100 55.824 61.219
2 0 0 0 Q Q

436 5 8.726 14.020 55.824 55.904
2 1t 0 0 0 0

437 5 8.646 8.726 48.715 54.169
2 0 0 0 0 - 0

438 5 8.726 14.020 54.089 54.169
2 0 0 0 0 0

439 5 14.020 14.100 48.715 54.169
2 0 0 0 0 0

440 5 8.726 14.020 48.715 48.795
2 0 ] 0 0 0

441 5 8.646 8.726 41.499 46.953
2 0 0 0 0 0

442 5 8.726 14.020 46.873 46.953
2 0 0 0 0 0

443 5 14.020 14.100 41.499 46.953
2 0 0 0 0 0

444 5 8.726 14.020 41.499 41.579
2 0 0 0 0 0

445 5 8.646 8.726 34.165 39.619
2 0 0 0 0 0

446 5 8.726 14.020 39.539 39.619
2 0 0 0 0 0

447 5 14.020 14.100 34.165 39.619
2 0 0 0 0 0

448 5 8.726 14.020 34.165 34.245
2 0 0 0 0 0

449 5 8.646 8.726 26.649 32.103
2 0 0 0 0 0

450 5 8.726 14.020 32.023 32.103
2 0 0 0 0 0

451 5 14.020 14.100 26.649 32.103
2 0 0 0 0 0

452 5 8.726 14.020 26.649 26.729
2 0 0 0 0 0

453 5 8.646 8.726 19.315 24.769
2 0 0 0 0 0

456 5 8.726 14.020 24.689 26.769
2 0 0 0 0 0

455 5 14.020 14.100 19.315 26.769
2 0 0 0 0 0

456 5 8.726 14.020 19.315 19.395
2 0 0 0 0 0

457 5 8.646 8.726 12.099 17.553
2 0 0 0 0 0

458 5 8.726 14.020 17.473 17.553
2 0 0 : 0 0 0

459 5 14.020 14.100 12.099 17.553
2 0 0 0 0 0

460 5 8.726 14.020  12.099 12.179
2 0 0 0 0 0

461 5 8.646 8.726 5.065 10.519
2 0 0 0 0 0
REVISION : 0
PAGE 47

PREPARED BY / DATE ot BI14/91 OF 74
CHECKED BY / DATE Y /11/a)




Pacific Nuclear Fuel Services, Inc.

NUHOMS
PROJECT: PROJECT

10CFR72 CERTIFICATION

CLIENT: PACIFIC

NUCLEAR FUEL SERVICES

FILE NO: NUHO004.0414
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 Q Q 0 0 0

464 5 8.726 14.020 5.065 5.145
2 0 0 0 0 4]

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

4n 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 Q 0 0 Q

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 S 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 26.769
2 0 0 0 0 0

483 5 21.236 21.316 19.315 26.769
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 0o 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 22.8%6 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 FILENO: NUH004.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414
49 S 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 S 22.896  22.976  26.649 32.103
2 o 0 0 0 0
498 S 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 S0 0
500 S 22.976  28.270  26.649 26.729
2 0 0 0 0 0
501 S 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 S 28.270  28.350  19.315 24.769
2 o0 0 0 0 0
506 5 22.976  28.270  19.315 19.395
2 0 0 0 0 0
MATERIALS .
1 FUEL 000 -3
2 POISON 000 -1
3 HELIUM 000 -2
4 5304 000 -1
5  ZALOY 000 -4
6  CSTEEL 000 -5
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 O

3 3

0.0 6.2490-14 0.0 0.0 0.0 0
301 303.4

302

303

302.1
295.3
304 275.4
305 242.4
233.0

2

2

2

2

2

306 2
307 2 227.7

2

2

2

2

2

308 224.9
309 226.9
310 264.2
31 2642.7
312 223.7
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Pacific Nuclear Fuel Services, Inc.

CHECKED BY / DATE IR
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NUHOMS 10CFR72 CERTIFICATION
PROJECT: PROJECT FILENO: NUH004.0414
CLIENT:  PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414
313 2 217.5
316 2 2173
315 2 220.1
316 2 235.5
317 2 269.7
318 2 254.5
319 2 255.4
320 2 255.7
XGRID
0.0 0.600 0.734 1.312 1.392 6.686 6.766 6.900 7.950
D 8.084 8.646 8.726 14.020 14.100 14.250 15.150 15.284
215.862 15.942 21.236 21.316 21.450 22.275 22.409 22.896
@22.976 28.270 28.350 29.200 29.825 32.375 33.000 33.625
1T1T11T2 11111 11Tt 1111 11111 11111
a1
YGRID
0.0 0.625 1.250 4.440 5.065 5.145 10.439 10.519 11.006
311.140 11,476 11.965 12.099 12.179 17.473 17.553 18.131
218.265 19.165 19.315 19.395 24.689 24.769 25.331 25.465
26.515 26.649 26.729 32.023 32.103 32.681 32.815 34.015
@34.165 34.245 39.539 39.619 40.181 40.315 41.365 41.499
D41.579 46.873 46.953 47.531 47.665 48.565 4B.715 48.795
54.089 54.169 54.731 54.865 55.690 55.824 55.904 61.139
361.219 61.844 65.626 66.201 66.826
117111 21111 11121 11111 21111
at1211 11112 11111 12111 11121
at1111 21111 11
w
TABULAR FUNCTIONS
1 30
70. 0.0119 100. 0.0121 150. 0.0125 200. 0.0129 250. 0.0133
@ 300. 0.0136 350. 0.014 400. 0.0144 450. 0.0147 500. 0.0151
@ 550. 0.0154 600. 0.0157 650. 0.0161 700. 0.0164 750. 0.0164
@ 800. 0.0169 850. 0.0174 $00. 0.0176 950. 0.0179 1000. 0.0183
@1050. 0.0186 1100. 0.0189 1150. 0.0192 1200. 0.0194 1250. 0.0199
@1300. 0.0201 1350. 0,0204 1400. 0.0207 1450. 0.0210 1500. 0.0213
2 29
45. 1.1535D-4 80. 1.20320-4 98. 1.22810-4 152. 1.2996D-4
a 206. 1.37100-4 260. 1.4408D-4 296. 1.4874D-4 350. 1.56280-4
@ 404. 1,.64230-4 458. 1.7258D-4 495. 1.78200-4 549. 1.8703D-4
@ 603. 1.95050-4 657. 2.0388D-4 693. 2.09500-4 747. 2.15920-4
@ 801. 2.23150-4 855. 2.30370-4 891. 2.34380-4 909. 2.36790-4
@ 945. 2.41610-4 1017. 2.5044D-4 1071. 2.5766D-4 1125. 2.64080-4
81197, 2.72910-64 1251, 2.8014D-4 1341. 2.9138D-4 1431. 3.0181D-4
421520, 3.12250-4 '
3 7
400, 2.22220-3 S500. 2.9167D-3 600. 3.6111D-3 700, 4.4444D-3
@ 800. 5.4167D-3 900. 6.52780-3 1000. 7.63890D-3
4 5
100. 9.472D-3 200. 9.5690-3 400. 9.8750-3 600. 10.24D-3
@ 800. 10.610-3
5 30
70. 3.27770-2 100. 3.3194D-2 150, 3.36110-2 200. 3.3889D-2
a 250. 3.3889p-2 . 300. 3.3889p-2 350. 3.37500-2 400. 3.3611D-2
@ 450. 3.3194D-2 500. 3.29170-2 550. 3.25000-2 600. 3.2083D-2
@ 650. 3.15280-2 700. 3.11110-2 750. 3.0556D-2 800. 3.013%p-2
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Paciﬁd Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION
PROJECT: PROJECT FILE NO: NUHO004.0414

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

2 850. 2.9444D-2 900. 2.9028D-2 950. 2.8472D-2 1000. 2.7778D-2
@ 1050. 2.7222D-2 1100. 2.6667D-2 1150. 2.5972D-2 1200. 2.5278D-2
@ 1250. 2.43060-2 1300. 2.3194D-2 1350. 2.1944D-2 1400. 2.12500-2
8 1450. 2.09720-2 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.
REWIND,OUTPUT.
BEGIN, HEATS, HEATPRC,DATAFIL=INPUT, TIM=10, CLASS=Z, DATNAME =BWRVAC2,, CORE=6400K.
/*EOR
ZOPTION MAXBDC=22,NDIMEN=2,MAXGGL=62,MAXMAT=5,MAXNSN=1,MAXPBT=6,
DMAXPTS=2400, MAXREG=279, MAXRFG=34 , MAXSUR=1000, MAXTBL=30, MAXTFG=70,
AMAXZFG=1,MWIDTH=500,DIRECT=T, LBOUND=T ,MAXINT=5,MAXPRS=30, REND
PRE-FAB STD CANISTER, Q=1.00KW, KHE=BWRVAC2,KF=BWRVAC2,1ST RUN
3007 1 0.0 0.0 0.0 1 0 0
0 000O0O0 O 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 26.689
1 1 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

1 1 8.726 146.020 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

*

* POISON PLATES
»

PROJECT: PROJECT FILENO: NUHO004.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414
1 1 0 0 0 0
20 1 15.942 21,236 26.729 32.023
1 1 0 0 - 0 0
21 1 15.962 21.236 19.395 26.689
1 1 0 0 0 0
2 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
5 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

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 o] 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 19.315 264.769
2 0 0 0 0 0

38 2 1.312 6.766 18.13% 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 .600 034 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 6 o0 d 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

t2 0 0 0 0 0
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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION

*
* HELIUM (PURE)
*

PROJECT: PROJECT FILENO: NUHOO04.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414

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 0o 0 0 0 0

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

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

54 2 16.100 14.250 12.099 17.553
2 0o o 0 0 0

55 2 7.950 14.100 11.006 11.140
2 0o o0 0 0 0

56 2 15.150 15.284 48.565 54.169
2 0o o0 0 0 0

s7 2 15.862 21.316 47.531 47.665
2 o 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 o0 0 0 0

60 2 21.316 21.450 34.165 39.619
2 0o o0 0 0 0

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

ez 2 15.150 21.316 26.515 26.649

2 0o 0 0 0 0

63 2 15.150 15.284 19.315 2.769
2 0 0 0 0 0 :

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

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

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

9 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

101 3 ] 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 e 3 3 0 0

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

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
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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION

PROJECT: _PROJECT FILENO: NUHO004.0414
CLIENT: _PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414

2 0 3 3 0 0

m 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 61.365 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 47.53
2 0 0 0 - 3 3

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

19 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 ] 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 Q

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 ] 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 0o o0 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 o 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.

P

NUHOMS 10CFR72 CERTIFICATION
ROJECT: PROJECT

CLIENT: PACIFIC NUCLEAR FUEL SERVICES

FILE NO: NUHO004.0414
CALC. NO: NUHO04.0414

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

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 26,769 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 22.8%96 19.315 26.769
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 , 3 3

178 3 0 .600 5.065 10.519
2 0 1 0 0 0

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 3 3

L]
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Pacific Nuclear Fuel Services, Inc.

PROJECT:
CLIENT:

NUHOMS
PROJECT

10CFR72 CERTIFICATION

PACIFIC NUCLEAR FUEL SERVICES

FILE NO: NUHO004.0414
CALC. NO: NUH004.0414

* 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 Y 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 Q 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

2N 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 Y 1

306 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.

n 4 33.000 33.625 26.649 32.815
4 0 0 N 1 0

312 4 32.375 33.000 19.315 26.649
4 ] 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 0o -

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 Y 0 316 1 0

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

318 4 214,100 15.150 1.250 5.065
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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILENO: NUH004.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414
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 1] : 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 1] 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 Q [1] 0 0
410 5 1.392 6.686 46.873 46.953
2 0 0 0 0 0
41 5 6.686 6.766 41.499 46.953
2 0 0 0 0 0
412 5 1.392 6.686 41.499 41.579
2 0 0 0 0 0
413 ] 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 ]
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 26.769
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
2 0 0 0 0 0
426 5 1.392 6.686 17.473 17.553
2 0 0 0 0 0
427 5 6.686 6.766 - 12.099 17.553
2 0 0 0 0 .0
428 5 1.392 6.686 12.099 12.179
2 0 0 0 0 0
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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION
PROJECT: PROJECT '

CLIENT: PACIFIC NUCLEAR FUEL SERVICES

FILE NO: NUH004.0414
CALC. NO: NUHO04.0414

429 5 1.312 1.392 5.065 10.519
2 0 0 0 0 Y

430 5 1.392 6.686 10.439 10.519
2 0 0 0 0 0

431 5 6.686 6.766 5.065 10.519
2 0 0 0 0 0

432 5 1.392 6.686 5.065 5.145
2 0 0 0 0 0

433 5 8.646 8.726 55.824 61.219
2 0 0 0 0 0

434 5 8.726 14.020 61.139 61.219
2 0 0 0 0 0

435 5 14.020 14.100 55.824 61.219
2 0 0 0 0 0

436 5 8.726 14.020 55.82¢4 55.904
2 0 0 0 0 0

437 5 8.646 8.726 48.715 54.169
2 0 0 0 0 0

438 5 8.726 14.020 54.089 56.169
2 0 0 0 0 0

439 5 14.020 14.100 48.715 54.169
2 0 0 0 0 0

440 5 8.726 14.020 48.715 48.795
2 0 0 0 0 0

461 5 8.646 8.726 41.499 46.953
2 0 0 0 0 0

442 5 8.726 14.020 46.873 46.953
2 0 0 0 0 0

443 5 14.020 14.100 41.499 ~ 46.953
2 0 0 ] 0 0

444 5 8.726 14.020 41.499 41.579
2 0 0 0 ] 0

445 5 8.646 8.726 34.165 39.619
2 0 0 0 0 0

446 S 8.726 14.020 39.539 39.619
2 0 0 0 0 0

447 5 16.020 14.100 34.165 39.619
2 ¢ e 0 0 0

448 5 8.726 14.020 34.165 34.245
2 0 0 0 0 0

449 5 8.646 8.726 26.649 32.103
2 0 0 0 0 0

450 5 8.726 14.020  32.023 32.103
2 ] 0 0 0 0

451 5 14.020 16.100  26.649 32.103
2 0 0 0 0 0

452 5 8.726 14.020  26.649 26.729
2 0 0 . 0 0 0

453 5 8.646 8.726 19.315 26.769
2 0 0 0 0 0

454 S 8.726 16.020 24,689 24.769
2 0 0 0 0 0

455 5 14.020 14.100 19.315 246.769
2 o 0 0 0 0

456 5 8.726 14.020 19.315 19.395
2 0 0 0 0 0

457 5 8.646 8.726 12.099 17.553
2 0 0 0 0 0

458 5 8.726 14.020 17.473 17.553
2 0 0 0 0 0

459 5 14.020 14.100 12.099 17.553
2 0 0 0 0 0

460 5 8.726 14.020 12.099 12.179
2 0 0 0 0 0
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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION

PROJECT: _PROJECT 'FILENO: _NUHO004.0414
CLIENT: _PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414

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

47 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 S 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 36.245
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 21.236 264.689  24.769
2 0 0 0 0 0

483 5 21.236 21.316 19.315 26.769
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

489 5 22.896 22.976 41.49 46.953
2 0 0 0 0 0

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

9 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 o 8/14/91 OF 74
CHECKED BY / DATE 1D /5]




Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILENO: 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 22.8%96 22.976 26.649 32.103
2 0 0 0 0 0
498 5 22.976 28.270 32.023 32.103
2 0 0o 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 c 00 -3
2 POISON 0 00 -1
3  HELIUM 1.00-10 0 0
4  SS304 0 0 0 -1
5 ZALovY 00 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 1.0250-13 0.0 0.0 0.0 O
301 2 358.0
302 2 358.0
303 2 358.0
306 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: NUHO004.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUH004.0414
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 6.686 6.766 6.900 7.950
@ 8.084 8.646 8.726 14.020 14.100 14.250 15.150 15.284
@15.862 15.942 21.236 21.316 21.450 22.275 22.409 22.896
222.976 28.270 28.350 29.200 29.825 32.375 33.000 33.625
1717112 11111 11111 11111 11111 11111
al111
YGRID
0.0 0.625 1.250 4.440 5.065 5.145 10.439 10.519 11.006
211.140 11.4746 11.965 12.099 12.179 17.473 17.553 18.131
918.265 19.165 19.315 19.395 24.689 24.769 25.331 25.465
026.515 26.649 26.729 32.023 32.103 32.681 32.815 34.015
234.165 34.245 39.539 39.619 40.181 40.315 41.365 41.499
1.579 46.873 46.953 47.531 47.665 48.565 4B.715 48.795
254.089 54.169 54.731 54.865 55.690 55.824 55.904 61.139
061.219 61.844 65.624 66.201 66.826
11111 21111 11121 11111 21111
311211 11112 11111 12111 11121
M1111 21111 11
»
TABULAR FUNCTIONS
1 30
70. 0.0119 100. 0.0121 150. 0.0125 200. 0.0129 250. 0.0133
@ 300. 0.0136 350. 0.014 400. 0.0144 450. 0.0147 500. 0.0151
® 550. 0.0154 600. 0.0157 650. 0.0161 700. 0.0164 750. 0.0164
@ 800. 0.0169 850. 0.0174 900. 0.0176 950. 0.0179 1000. 0.0183
21050. 0.0186 1100. 0.0189 1150. 0.0192 1200. 0.0194 1250. 0.0199
®1300. 0.0201 1350. 0.0204 1400. 0.0207 1450. 0.0210 1500. 0.0213
2 29 .
45. 1.15350-4 80. 1.2032D- 98. 1.22810-4 152. 1.29960-4
@ 206. 1.37100-4 260. 1.44080-4 296. 1.4874D-4 350. 1.56280-4
3 404. 1.6423D-4 458. 1.7258D-4 495. 1.78200-4 549. 1.8703D-4
@ 603. 1.95050-4 657. 2.03880-4 693. 2.09500-4 747. 2.15920-4
a3 801. 2.23150-4 855. 2.30370-4 891. 2.34380-4 909. 2.36790-4
@ 945. 2.4161D-4 1017. 2.5044D-4 1071. 2.5766D-4 1125. 2.64080-4
1197, 2.72910-4  1251. 2.8014D-4 1341. 2.9138D-4 1431. 3.01810-4
21520, 3.12250-4
3 19 :
200. 2.09900-4 250. 2.22180-4 300. 2.4173D-4 350. 2.7053D-4
@ 400. 3.1069D-4 450. 3.64390-4 S500. 4.3393D-4 550. 5.21680-4
@ 600. 6.30100-4 650. 7.61720-4 700. 9.1914D0-4 750. 1.10500-3
@ 800. 1.32210-3 850. 1.57310-3 900. 1.86090-3 950. 2.18850-3
@ 1000. 2.5588D-3 1050. 2.97470-3 1100. 3.43930-3
4 8
100. 9.4720-3 . 200. 9.5690-3 400. 9.8750-3 600. 10.24D-3
@ 800. 10.610-3 900. 10.8400-3 1000. 11.0600-3 1100. 11.29D-3
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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION

PROJECT: _PROJECT FILENO: NUHO004.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414

STEADY STATE PARAMETERS

-15 0.001

%
REVISION 0

PAGE 62

PREPARED BY / DATE .y 8/14/91 O(,f 74
CHECKED BY / DATE \(B() 9/1v1/4)




Pacific Nuclear Fuel Services, Inc.

CLIENT:

NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT

FILE NO:

PACIFIC NUCLEAR FUEL SERVICES

NUHO004.0414

CALC. NO: NUHO004.0414

TABLE 5-1

HEATING6 RUNS

Case Input File Output File Run ID #
DSC in HSM BWR28.INP BWR28.0UT OPHEAT®6
70°F ambient 91186
Fill = Helium 13.35.57.14
DSC in HSM BWR42.INP BWR42.0UT OPHEAT®6
100°F ambient 91189
Fill = Helium 13.43.03.14
DSC in HSM BWR52CS. BWR52CS.OUT OPHEAT®6
100°F ambient INP 91192
Fill = Steel 12.34.54.14
DSC in HSM BWR44.INP BWR44.0UT OPHEAT®6
125°F ambient 91189
Fill = Heliunm 13.42.07.14
DSC in HSM BWRBLKYV. BLKVENT.OUT OPHEAT®6
125°F ambient INP 91193
HSM vent 12.50.54.14
blocked
Fill = Helium
DSC in Cask BWRVAC.INP BWRVAC.OUT OPHEAT®6
100°F ambient 91219
Internal 15.21.19.14
Vacuum
DSC in Cask BWRVACCS. BWRVACCS. OPHEAT®6
100°F ambient INP ouT 91206
Internal 07.12.12.14
Vacuum
Fill = Steel
REVISION 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: NUHO004.0414
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°F 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 100°F ambient
and filled with steel) and BWRVACCS (vacuum drying in cask at 100°F
ambient and filled with steel) are shown in Figures 5-2 and 5-3.
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Figure 5-1

DSC IN HSM 70°F AMBIENT TEMPERATURE DISTRIBUTION

NGSH 01/23/88 PRE-FAS STO CANISTER, Qn1.0O0KW, KNE®ISTIT KFsIST(T,IST RUN T IUET VY] PRE-FAR STD CAMNISTER, Qe1. 00KV,
IPHEATS 20.12.06 97-3%-91
STEADY STATE TONPERATURE OISTRIBUTION AFTER & ITERATIONS, Tim€ = 0.0 STEADY STATE TENPERATURE DISTRIBUTIC
ROSS GRIC 1 R 3 (3 6 14 s 3 ‘9 R *2 13 16 1% 18 17
1 I ! 1 I ! | | | | ! R 1 ! 1 1 I
FINE GRID 1 2 3 3 § 4 ? [ 9 9 1 12 '3 1% 18 16 34 ]
J1STANCE 0.0 0.60 0.73 1.5 1.319 .06 4.69 8.77 6.90 7.9% 8.08 8.45 8.73 16.02 16.10 14.2% 1318 15.28
1t 0.0 : ' : 190 229:90- - - 1@ecc-c-8:9-- :8-- [ SRETRay T CHIERRY 11 LRRTCaY 11 LORETIN 1 TREppn v S, P S
2 2 0.63 [ 231199---239:67---231:68---234:73---234:74- .- -+239:08-- - +-229:39---229:30---229:30---229:30 -229:30---2291%0 9.0 0.0 9.0
103 1.28 265196 266.06 268.06 266.09 266.07 230160+ -230:86--- 230142+ -230:48 -229:44-- - 229477-- - INV: 0.0
PREY G.bh Q26118 ©26.9% 427.% 430.03  30.31 .10 369.06 . . 236139  236.03  2291t8---323:18--
s S $.06 434139  656168---456181 [ c82118-- a3 18- T-6e8159  382.2%  3M.12 |- 249:58- - - 232:42- - - 229:92- -
6 6 5.16  Lekl29 oSTIBY  L57i88 | w6318 = «50143 | 450120 390.08  386.5% - : " "
b4 779 W95190 496126 4561283 | sooras 86116 | <85198 | «85181 «e8.17  w3.36 | 423119 | <23101 352148 | 349.33  332.37  330.01
8 '0.66 532171 526138 S26136 | S311e2 | 2510476 | 518157 [ S18163  <96.46  490.11 | oS7[22 | 457183 - 398132 | «00.66 401.50 +01.28
3 9 10,52 S3716k S27189---527101 | 532485-- G39:93-- 32a9:70-- STV:08---516193-{-517437  502.98 494.76 | «58i39---57:28 - S--398162 | ¢08.19  ©04.70  «04.0?
3 10 11.01  SS0166 S49.66 550.3  357.356  558.26 338.7%  5¢5.39  SCY.BT S41.22  S13409---512:§7- NUT87-- 508779 -C85: 48~ “3.98  (26.66 422.49
0o .16 $54163  $%6.93  5%6.05 S66.72 565.67 566.68 $53.34 551.49 568.20 S13£68---S12:79---508:02---907:45 -454:92---456420 &51.00  29.49 427.3
112 11,47 563159  566.66 568.50 5A3.16¢  584.62 586.63 576.19 571.49 566.62 538.89 537.43  531.76 S31.00 (78.00 463.69 <88.67 u0.27  &37.7%
12 13 11,96  STII7H  S77.35  SB0.87  613182---6%4:55---615:32---608:44-- 607177 588.70 560.90 572.22 S65.21 S64.77 521.81 S08.68 S513.26 430.95 47.1%
13 16 12,10 582138 587.12 $90.33 [6T4iva-- By - - 598.72  585447---585100 [ 573128 57880 S8l <1-$3218)  450.37 «ss.07
OIS 12,18 587122 S92.%6  $95.50 | 413120 | - 603.79  S86112 586106 | 576118 TSTCTVS -UUUTIT ] S38137 | 534193 «62.286  457.41
16 14.83 639186 640.30 660.50 | &S 660.63 636192 | 634186 | 632.30 812097 412109 | 598199 | 598192 Se51%¢ | 543170 | 365143 322.46 %14.19
1S 17 17,47 473108 671.62 670.30 wxzr -eu:n---assm 653156 | 652.66 634168 434158 | 821118 ozmr snuo SO9I21 | S8BI9S  S%4.06  $44.90
16 18 17.5% 674138 674.30 672.9 . 655.20 635129---633113 | 622419-:° = -509548-1-509166  $37.94  549.19
17 19 18,13 498198  696.86 496.83 168- T18--- - 682.87 664.11  659.97 © 647. 603.33 337162 -554:77--
18 20 18,26 700126 702.22 703.0h 696122---493: n emn-- m:n---mm 689.16 668.68 464.5% 652.3 650.67 nr.u ou.z’ 607.9%6  358102---354194--
19 19.16 72377 728.57 728.47 _728.03 728, oo 722.93 713,46  716.73 713,39  683142---6R3:22---683118-- 683127 -640:73---639196  643.380 609.39  508.09
20 22 19.31  T26187  729193--- 729481 - -719180 583167 --643:37- 650.70  621128--- 620188
21 23 19.39 728137 730119 730119 720150 688.03 486.46 | 643193 - 693.97 &Qun  Qun
26 22.06  TeM128  TANI33 7436 TIITT 7368 711,10 | TONISY | TOUISS 479103 [ 78107 | 673.43 A1 8017
22 25 2%.69 TSUSE TS0120 730120 761182  727.26  726.43 | 711188 | 71144 ~uvm oOBIPY | 684.48 434103 4353188
23 26 2.7 733122 TSO0M4d---750140 U---762507-4-742410 728.9% 723.37 mm--- T << -600164 | 0BS.60  634193---434109
2 27 25.33 733190 7SS.;2 TSS9 . . . 743,78 728102---T27:148--- . 9.19  eN.47 45.36
25 28 25.46 736159 736.7% T787.03 Bl.ﬂ 730.14 758.08 740.94 T68.92 T47.0% mm---m.n---mm---m.n ~T65:05---702108 701.20 O71.7T2 684.76
26.31 761131 762.38 763.43  TT2TN---773:00---772:44---747:68-- - 767128 761.13  746.33  746.27 _760.22 739.63 T7.91 716,53 T390 ATViN0---678:30--
26.45 TA3LI70 765.10 766.0% 763.84  TS0477--- 730160 =G TR 1S -- STINIC  67Vi29---679:38--
26.73 743106 786.62 T67.48 767187 | 765.23 731106  7SOI8 | 761188 704 720101 ] 719170 677.18  674.08
29.38 778181 778.88 779.00 T30 | TTR.48  7STI02 7S84 | 7est78 mul 725100 | 725158 | 728134  496.82 692.7
29 33 32,02 7R3 7RY.eY  TeV.e? 776109 | 774.26 760156 780148 | 749125 | 76O -7aTe | 72162 | TATISA  898.27  891.28
30 36 32,10 781136 78148 78149 --77S486 | 774.19 760161 760153 | 749iS2-- - TRN60-1-TTHI0 693,90  689.31
31 35 32.68 781146 781,49 781.50 773.88 750189 740182 . . . . 719.48  430193---680:48- -
32 36 32.81 781148 781.50 781.5% mm---m sz---m:u---mabr---mu! T75.97  760196+--768176 TS3.30 732.13 726.11 723.68 718.86 680199---680: 19 -
33 37 34.01  7811%1  781.58 781.4% 782.27  780.91  TVS.40 77698 774.20 761,33 739.69  7S2138---752:26 -733:44---733131 727.68 O7.21 493.%0
3 38 34.16 78147 781i50---7811%1 TRZIA3 - TRELAE - TRV --<TPSI40-]-775431  761.36 TS9.78 133---732:87 7351 7%--- T28.09 OT123-- 696184
35 39 36.26 78145 781149 781150 | 782143 | TRI144---TAI 08 - TTSISY | TTSI30 7812 739.70 | 732140 75336 | T28.28 ATIZ  &9TI07
60 36.89 TTOI9 780107 780107 | 781120 | 781130 77993 Y7136 | 776123 | 7Trelre  760.20 738.54 [ 731190 TSAIT | TAT.53  69eise 4937
36 4! 39.56 77123  T7SIAS  TTSI6S | TTAITS | TT64Te -7V eBV--TOMIL | 769121 | 789108 747.21  746.26 | 746116 | 748109 724143 | 726164 | 720.58 690139 490138
37 42 39.62 TSNS TTRIA9---TTHINO0 mm--mﬁ--mm- -768163  76k.29  743.63 | 765376---7R5: - S--7BITR | T19.03 490127 4%0IM
318 3 40.18 7736 TTN.88 TTI.60 T71.04 . N B B 758,18 733128---732:86--- 73003 - 730:5% - PRBedN--- 703.83 sBt'e 488103
39 b «0.31 770184 T7T0.86 TTO.74 T749.73 7&0.61 TeT.34  799.30 738,28  7S6.463 TN -TER:80---730:73---T30:146 -700:109---7O7159 699.36  G87IBV:--687452
40 oS 61,36 TO8IT6 766,16  TE3.43 _ TSBIET---7383bbe - TS0s0B - 7U0:TR---TIOIPH  TS1.63  730.48 727.26 713.96 712.56 486.51 SE3.9% 67B.41  6e1.70  657.82
41 46 41,50 T6hlaY 763.81 7483.22 749,33 T2847%---726165 | 710834---709:80 - alh: “1-oa3i9 439 .00 &58.40
62 €7 6158 763138 762.48 T761.98 748.26 T2614S 726133 | 709186 - | 68a119 | 683193 o38.88 6Se.72
8  6.23 740152 740.56 740.57 738.78 717112 7170t | 700154 673152 [ 673128 &4S.7Y &1 .42
W3 9 46.87 716107 T17.82 8.7 721.92 702101 701191 | 684182 oum 664160 | 661133 | 661103 814.28 410.54
% S0 66.9% TI27  T15.9%8 T7.10 715,98  701i39---70%i31 | 586423- " - - -004109-4 - 660110  608.01 504,48
45 §1  47.53 699138 699.32 .78 700.89 686.9%  684.51 67).6k oro. 640, 1 B 433.76 593.16  S87.46
6 52 o7.66 695193 654.99 .72 mm---m-n---w---m:u—umm 697.89 483,89 681.25 467.49 666.00 435.54 633.35 4629.00 S89.21 543.97
o7 $3  48.56 673102 673.87 4T3.E3 670.70 576.87 O7TS.93  O4B8.96  868i49---666181 668.53  666.88 13---435:65 -497:96---607199  609.58  35710s- - - 554433
“8 56 8.7 TP  66PISA-- -4 665(36 660.78 4657.37 | 435140-- 603.73 3351%Q0 $5%421
W9 3 4879 470167 649110 MMV 666170 636.90  453.71 | a35113 EYSTH 67127 | 601.08 334174 554183
96  St.ek 655100 435110  &3S1%1 647188 628,22 625.71 | s15118 | s15107 swu $76.92  sam7 s281%2
50 97 S4.00 438117 437152 &I 627128 596.99 594.77 | 589129 mm -$47143 S31.64 491184 WOV 168
S1 S8 54,17 633114 437146---434496 626163 393.71  591.65 | 589166-- 37 $17.08 490163 - 99438
52 59  S4.73  6NIT2 61484 616,33 . $86.11  965.39 563.8 . u76. T7.00 6692 +62.50
53 60 54.86 610123 609.93 4609.36 &03.78 w318 S8.72 578.20 $57.88 5%6.39 Ss2.5t 569.50 480,19 466,89 iol.eb  659.18  356.86
S6 o1 $5.69 S83104 SE3.78  584.08 $62.72  S04173---504138 L97.70  496.10 434.11  426.12 430.66 428.33 (27.31
SS 62  55.82 STBI30 STT.21  $78.16 561,39 503180 503164 [ <BLi6k-- B2 W8 -<dBi3y- 428.33  426.31 23,09
56 63 55.90 STSIS2  ST3.At  S71.86 | 339187 | 589186--- 540.63 503128 503113 | «a3182 [ <8317% -<aBtaB | 428103 | «27.08 421.86 .20.43
o 58.52 S2187 33833 325.68 ] SITIN3 SZT!“@SZ&.N $15196 S11.21 47341 475128 | 450109 | 49199 384136 | 384118) 380.89 362.03 340.31
57 6% 61.16 440131 449.29  454.20 | 87123 | 487133-7-489:68---478153 68.76 439199 439188 | 414153 | eleied --306415 | 31SIAT| 303.34 280.17 278.07
S8 &6  61.22 432119 uo 43 =\ 6k$. u h 459,21 o38182---438183 | 613197--- R, L1 LAED {a TALAER 4 1 2
59 &7  61.84 437128 @ 414, n 411, u ; A T ATP.ue 2TVM7e. - - 207:98-
50 &8 65.62 299178 2” 9 300 u
61 &9 66.20 @ [
62 7 66.83 | 274130274180~ A74 150+ - 270190 - 276158 - 274180278150 < - 276430- - - 10 - -Wslero oo Filr- - - QsBevo - Bl - -Qrloc - BrBc----Orlor-c--018------
(D DSC SHELL
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HEATINGS 01/25/85 KMEe1STIT KFeiSTIT 15T UM .1am3033/ 0 . PAE-FAB STD CANISTER, Qa1.00KW, KNEeISTIT KFaiST(F 13T 8
QPHEATS 20.12.06  07-05-9%
N APTER & [TERATIONS, TINE ¢ 0.0 . STEADY STATE TEWPERATURE OISTRIBUTION ASTER & (TERATIONS,
GROSS GRID 19 1 20 2 2 Fi] % 23 2 27 28 2 30 3t 2 33
t ! t ] [ I ! { 1 § t o 1 ! 1
sing GRID 19 ] 21 7] 3 2% b1 2 27 8 » 30 3 2 13 %
DISTANCE  15.88  15.96 2126 21.32 21,48 22.27 22.41  22.90 22.98 28.27 28.3% 29.20 29.82 32.38 33.00 13.43
1t 0.0 ---- ERERRL I TEEEE T LH CEEEE [ T1 2EEPOI 1 TEPPRI I RN 1Y EEEERRY- 1T PP ¥ FRSPRRY- *Y TUETTRR I SECERRT"PY TRPERE P ERPTI W INPRR 10 S 1ps
2 2 0.43 0.0 9.0 3.3 0.0 2.9 9.9 J.0 3.0 0.0 0.0 3.9 2.0 6.0 3.2 3.0 a0
3 3 1.28 0.0 0.0 0.0 0.0 3.0 2.0 2.9 2.9 2.0 3.0 3.0 0.0 3.0 1.9 1.3 1o
.« & TOCTSNRY ) P SRS )4 P Ot ) PET DEEF ) BXT PERY}) FET 2R 1 2.3 9.0 2.0 2.0 2.0 9.0 9.0 3.3 3.3 30
[ ] 5.06 - -228:67---225:20---223:80---223:50- - -222:9%4- - - 217144 - ITE T 3.0 3.0 3.9 3.0 2.9 1.9 o) a0
s & .1 - 229.11 . . 223. . ] 212193 =5 23130 2.3 0.3 2. 1.9 3.9 .3 b 19
? 7.7 320.30 318.98 202.76 260.53 236.71 | 211128 20136 210136} 3.0 3.0 3.9 3.9 2. 3.9 .0 20
7 8 10.6k - 397.00 396.33 293.88 238,38 27B.85 | 211196 211.62 210130 .0 0.0 2.9 3.9 3.3 2.3 e 20
8 9 10.52 - 3%.49 398.99 297.36 29V .66 281.77 ! 212106 211.69 210130 0 0.0 3.9 2.0 2.3 2.3 1.9 o
9 10 1901 - 418,68 «15.56 320.77 3.7 331.58 212170 212.22 210130 .0 0.0 2.9 ] 3.0 33 3.9 S
10011 11,1 - 421,03 <2015 328.19  320.8 308,00 { 212192 2'2.41 210130 .0 0.0 3.0 3.0 2.0 3.0 3.0 30
12 1t.e? 3260 431.69  348.55  340.3  326.10 | 213164 213.00 209488 -IB6:eq- .- 208:44- - 286: 2.9 1.3 3.3 HL
12 13 1196 148.47 e8.92 386.01 376.56 361.20 | 216140 215.40 209.86 208.77 207.08 207.01 204(19 0.0 3.0 3.3 st0
IEERRURNRT ST B 2+ - LERETY 3 1. KX L Y24 G2 D 376,77 | 210162- - -216:38---210:26-209:2%- - - 207:27-- -207:19-- - 206196~ - - 2001 2.0 3.2 no
1 15 12.18 -|uSai28 [ 56t 35199 | 394188 | 375.38 ; O ; : ; " 209190 204160 0.0 2.0 o
16 16.83 | 289149 | 89128 -29110 | +28190 | «21.92 378.98 372.53 350.43 346,58 236.06 231.76 | 208i11 204160 2.0 3.0 30
1§ 17 t7.67 1512187 | 512162---451i96 | 251162 | 469,16  <28.88 425.06 611.51 409.29 273.¢0 270.12 | 206178 204160 3.0 3.9 e
16 18 17,58 -1513182---532¢ TL.654106 | 651.32  430.53  <26.87 413.19 410.96 278.20 272.7 | 206187 204180 2.2 3.9 110
t7 19 1813 5%8: : - Ix ATT.6h  4eb.68  440.10  425.02 422,62 301.%% 294.2t | 207190 204160 3.0 3.9 0
18 20 18.26 -550:eh---549:56---486:83---485129 481.49 4e7.33  e2.60 427.56 425.16 307.¢8 300.2% | 208132 20527--728%% 0.0 e
1921 1916 - 590.59  588.93  S531.74  518.72  519.91  438.36  &52.61 _&1.87 440.38  360.25  352.1% ] 212137  208.%¢ 208188 0.0 a0
20 22 19.31 -} 594183--- 198 - 138 - ~]-544181 456.86 68,19 | L2169 - 109-- [ { 2K 213842200134 - - 207104~ Q10
21 28 19.39 -|ses138 56101 | 543158  445.9%  ¢58.52 | w3159 371018 : 207157 207130 oo
2% 22.06 )sraise 566166 | 5661364 513.21 504.62 | 473146 |473120 04100 | «03173 | 351.76 317.38 | 208184 207150 010
2 3 %.69 - SB1150  $29.03  520.16 [ «88134 [cAB106---419449 | ©19130 | 379.32 347.99 | 209110 207130 e
23 26 %.17 - -SE6Y  529.7¢  S19.79 | <8190 - <--418106 | 380.38 348.92 | 209112 207150 010
2% v 25.33 - N . $80.36  S1515S---504132---507:78 -SU8s 48+ - -C3R<37---C3TNTV 388.40 355.47 | 209130 207130 0i0
25 28 25.46 - 6AT.60 645.28 595.10 590.61 SB82.06 S1S184---544:462---S07:04--S06:7R---434:463---433100 390.19 337.0¢ | 209136 207130 010
% 29 2.5 - ---629:83- 629101 615.38  365.60 560.57 _$32.92 329.54  436.47 4a5.66  406.86 349.29 | 21012¢ 207150 010
27 30 26.63 -fokbied---6bbi12---630:02---629171 | 619.26 S71i87---57i03 [ 531180 -SBN:37-- - akd1 /Y- - - 4O7.48  370.86 | 210§79---207488---271
28 31 26.73 -| 666168 120 -S3BTTH] 629198 | 621.19  $71190 71188 | 531188 W] «62153 | «08.92 37,78 216.41 ] 215139 227130
32 . 639150 631.3% 581198 S8 | s39188 47198 | 426.08  393.66 239.08 | 228186 227130
% 33 632.32 583188  S8S181 | Seelte 472109 | 427.38 396.08 263.73 | 229130 227130
0 W 631.87  SBS196  SBSI7Y | Seki98--NXWy TRB---478I76 | 420.76  396.01  263.83 | 2913 227130
n o3 620.42 586131 S88I31 S3I.33 TSN (S5 WX 421.12  39%.42 4.3 | 29173 227130
32 36 32.81 -673:46---674:182---434:08---633121  620.57  586166---586112 545.90 SS7.58 434.39 442.16 4620.66 393.48 264.48 | 230101 22817
33 37 34.0% - A73.87  A71.80 428.67 623.87 614.83  S80.97 576.40 S67173--Shbrhbe--47W:06---477I37  431.99 3W.90 265.46 | 230179 22819
3 38 36.16 -628163  581.82 $74.53 [ 547108 -334:188-- -4 13---4 432.860 400.29 265.49 | 230186 228190
35 39 34.26 - 629126  582.20 7.6 | Sesi9s [SITET- U] o78183 | ¢33.28 400.48 265.30 | 230186 228190
W 36.89 628122 S81.40 573.80 | 56016 |5e3189° 78148 | <7BIVY | 432.39  308.46 261.82 | 230159 228190
36 1 39.5 4 621135  $62.35  $55.52 | 536199 | S36474---469016 | <8177 | 416,72 376.82 223.01 | 220135 228190
37 42 39.82 4 : YR -620146  556.68  550.26 | 538474 VAR SOWIB---467139 | 413.35 3I7S.78 r_TT'l!‘iz T8 --214140--- 220190
38 43 40.18 - BT.X XRBL.I SOT.IM XAV 595.67  S23i36---522:01---318:93--818:93- - - 3L%1&3- - 402.19 368.00 | 216160 21%i40 [ OTO
39 46 40.31 - 467.13  660.96 605.27 4600.57 592.26  S23126---52%:94---515:83--594182-- 645132+ --443173 39971  366.13 | 216166 214160 010
W0 48 41.36 :32---595:84---5981%0  S89.98 532.88 520.60 491.00 486.82 417.53  409.13 380.12 351.47 | 215196 214140 ot
41 6 41,50 S87.50  S27196---526i4k : 378.76  349.76 | 215193 214040 %10
62 47 41.58 1435126 586.39  S20176  S28147 377.93 34878 | 215192 240 ata
8 4,23 STV 512148 512120 3%1.58 318,77 | 215167 214140 910
43 9 46.87 604103 | 6031 $42.33 83125 <a3i0t 201.43 219,08 | 213199 21410 310
“% SO 46.99 - : $31.99  L82108---i8076 167---413:37-- - 213428-- - 214140 20
5 S1 47.53  S6216b---56d:d 903,94 (68.98 4561.29 <37, N 217182 212107---214190 0.0 310
4 52 67.66 SA2125---362:04°--507:93.--506112 490.78  443.20 457.43  435.59 432.20 326.58 318.79 | 217164 215130 . 9.0 010
47 53 48.%6 - 49.95 433.00 436.66 33.12 418.86 414.50 289.33 283.84 | 217130 215130 0.0 0.0 310
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41587 725535 725.32 72501 72248 71348 713455 704.03 70386 885.17 684.805 65408 653835 847845
44.23 701.47 701.47 701.47 701.47 702345 701385 684.885 684.835 85196 651755 641885 64076 636.89
4887 677175 877.77 878.12 680.315 687.085 675868 881075 680.98 633.2 633.1 59422 593.935 608.68
48.85 876.08 87657 677.045 881.12 686685 658.745 6806895 660555 667.085 667.245 83309 633055 633.005 584.12 58404  608.255
47.53 687.67 668.5 887.41 68054  880.4685 6680.03 673965 874.12 87076  674.285 673.1 863.58 686239 625725 624.505 622,01 591.1 588.4 580285
47.68| 666025 863.03 68305 680225 680.35 67084 673845 87387 671.255 67376 672475 862395 661.13  624.165 6231 621075 591.405 588.6 570.78
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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILENO: NUHO004.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414
TABLE 5-1
NUHOMS-52B DSC THERMAL ANALYSIS RESULTS SUMMARY
Case Max. DSC Max. Fuel Fuel

Shell Cladding Cladding
Temperature Temperature Acceptance

(°F) _ (°F/°C) Criteria

(°F/°C)

DSC in HSM 275 782/417 790/421

70°F ambient
Fill = Helium

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

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

DSC in HSM 328 793/423 1058/570
125°F ambient
Fill = Heliunm

DSC in HSM 579 923/495 1058/570
125°F ambient
HSM vent
blocked
Fill = Helium

DSC in Cask 358 988/531 1058/570
100°F ambient
Internal
Vacuunm

DSC in Cask 402 542/283 1058/570
100°F ambient
Internal
Vacuum
Fill = Steel .
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Pacific Nuclear Fuel Services, Inc.

NUHOMS 10CFR72 CERTIFICATION

PROJECT: PROJECT FILE NO: NUHO004.0414
CLIENT: PACIFIC NUCLEAR FUEL SERVICES CALC. NO: NUHO004.0414
TABLE 5-2
SPACER DISK TEMPERATURES
Case Maximum Minimum Average
Temperature Temperature Tempera-
(°F) (°F) ture
(°F)
DSC in HSM 553 220 387
100°F ambient
Fill = Steel
DSC in Cask 735 380 558
100°F ambient
Internal
Vacuum
Fill = Steel
DSC in Cask 669" 295" 482"
100°F Ambient
Fill = Steel
* Estimated. See section 4.1
REVISION 4]
PAGE 72
PREPARED BY / DATE 8/14/91 G

OF 74

CHECKED BY / DATE

1B 177179




Pacific Nuclear Fuel Services, Inc.
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PROJECT FILE NO: NUHO004.0414
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