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I. INTRODUCTION AND SUMMARY

This report documents the mathematical model and sources of radiation
used for the radiation analysis and shielding activities in support of the
design of the 1137400E version of the 75,000 1bs thrust NERVA engine. It
supersedes and replaceé the last published Common Radiation Analysis Model

- (CRAM) document (ANSC Report - RN-S-0551, 6 March 1970).

The nuclear subsystem (NSS) and non-nuclear components are treated in

two separate sections. The NSS section is as submitted by WANL for the R1

reactor with composite fuel. From the standpoiﬁt of neutron leakage which

determines non-nuclear component secondary gamma sources, there is no essen-
tial difference between the graphite and composite core NSS configurations.
In the forward direction the pressure vessel neutron leakage magnitudes were

adjusted to be equal to the specification extreme leakages legislated in

~ the engine specification. This then resulted in non-nuclear component

-sources which would not be exceeded with either candidate NSS design.

The geometrical model for the NSS is two dimensional as would be re-
quired for the DOT discrete ordinates computer code or for an azimuthally

symetrical three dimensional Point Kernel or Monte Carlo code.

The geometrical model for the non-nuclear components is three dimensional
in the FASTER geometry format. This geometry routine is inherent in the ANSC
versions of the QAD and GGG Point Kernmel programs and the COHORT Monte Carlo

program.

The nuclear subsystem section also includes data pertaining to a pressure
vessel surface radiation source data tape which has been used as the basis for
starting ANSC analyses with the DASH code to bridgé into the COHORT Monte
Carlo code using the WANL supplied DOT angular flux leakage data.

In addition to the model descriptions and sources of radiation, the

methods of analyses are briefly described in each sectionm.



I11. TECHNICAL DISCUSSION

A. Non-Nuclear Components

1. Geometrical Models

Figures‘l and 2 show two views of the 1137400E engine con-
figuration components forward of the reactor including the upper portion
of the pressure vessel assembly. Some of the major zones in the mathemati-
cal model description of these componenté are superimposed in these two
figures. The basic mathematical model is essentiélly mass equivalent to

the actual engine in that the mass of the engine between two engine statiom

" planes, which are a foot or more apart, is closely approximated by the

—— -+t ———— e

mathematical model between these planes. The total math model description
represents the actual engine mass within 1Z. The mass distribution is
approximated as closely as was possible within reasonable computer running

times.

A total of 172 zones and boundaries were used to describe
the components forward of the pressure vessel. The nozzle and nozzle exten-
sion were represented by zones and boundaries. The cylindrical portion of

the pressure vessel was represented exactly as a single annular zome.

The non-muclear componenﬁs were originally described for
the 1137400C engine configuration and only the engine station locations were
changed in remodeling for the E engine design. It was decided that the
model was sufficiently complicated and the.analysis much too expensive to
repeat for the changes in ébme of the cbmponents from the C to E engine

designs.

Figure 3 depicts_the model representing a conglomerate of
small engine parts and the lower thrusi structure (LTS). The gimbal actuator
models are shown in Figure 4 and the gimbal regions in Figure 5. The upper
thrust structure (UTS) region is shown in Figure 6. The few zone model of

the turbopump assembly (TPA) is depicted in Figufes 7 and 8. A much more

~ detailed model of the TPA was used to compute radiation heating levels
internal to the TPA, as reported in Engineering Operations Report N8140R:71-0005.



The pump inlet line,.pump shutoff valve, turbine inlet line,
turbine bypass line, turbine exhaust line, pump discharge line, and struc-
tural support cooldown line are depicted in Figures 9 through 14. These
regions are based on the C engine configuration but present a fair repre-
sentation of the mass distribution and secondary source magnitudes for the

E engine.

Figures 15 through 24 depicc‘the zones in the CRAM which are
required to describe the void regions in the engihe forward of the pressure ﬁ
vessel. These are extremely important from a radiation transport viewpoint
" and are required to complete the mathematical model without resorting to

slab configurations.

Figures 25 and 26 depict the nozzle and nozzle extension
models. The extension model shown here is for the Columbium alloy backup
configuration. A simple model was required for the primary configuration
employing a graphite material, as it was assumed that secondary gamma and

inelastic scatter gamma sources would be minimal for such a design.

Appendix A is a computer listing of the FASTER geometry CRAM
including zone and boundary descriptions in em units with the origin of
the model at 220 and R=0 on the engine axis at the mating plane between
the pressure vessel and nozzle flange. This corresponds td an engine
station of 206.93 inches. The dimensions of all the figures in this

report are keyed to this model zero location.
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View of Forward Portion of 1137400E Engine
‘Configuration -~ Showing Twin Turbopumps
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View of Forward Portion of 1137400E Engine
Configuratlon - Showing Line Routing ARcund Disk Shield

NOTE: Sources in forward components are based on case with the dlsk shield
" removed.
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_ Gimbal
Weight (1lbs)
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Turbopump Assembly

Zone  Weight (lbs) .

10 81.89 -
1 621.97
12 : 0.07
13 48.10
1k 1.97
15 26.9
Subtotal 186.9 -
16 81.89
17 ' 627.97
18 0.07
19 - 148.10
.20 1.97
21 - 26.9
Total 1573.80

-10- Figure 7
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Weight

Zone '!lbsz
Lt 0.37
k8 7.9

" kg 34.65
50 .25
51 1.17
52 176.8
53 205.32
sh 4,01

. 55 0.03
56 205.32

5T 4,01
58 . 0.03
129 10.5%
130 0.75
133 3.45
134 . 0.16

Total TIL 241.45
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' Structural Support Cooldown Line
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2, Materials of Composition

Tables 1 and 2 presents the materials of composition for
each of the regions of the non-nuclear component portions forward of and
including the pressure vessel. 7Two identification numbering systems are
used, one for.the QAD Point Kernel model and another for the COHORT Monte
Carlo model. The zones are as described in the appropriate figures and

Appendix A.

Tables 3 and 4 present similar materials of composition
information for the ARMCO nozzle and Columbium alloy backup nozzle exten-
sion models. The prime candidate graphite nozzle extension is represented

by a single material composition of carbon.
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TABLE 4
MATERTALS OF COMPOSITION - ARMCO NOZZLE AND COLUMBIUM EXTENSION

NO. 2 MAT. VOLUME |DENSITY
ZONE_ NO. MATERIAL . . (cm3)  |(gm/cm3) . DESCRIPTION
2 11 Hydrogen 1.603 +5]1.8-4 Propellant
3 10 " Hydrogen 9.458 +311.0-4 Propellant
4 9 Hydrogen - 1.0-5 Propellant
5 8 Hydrogen Co- 3.5-6 Propellant
6 12 ' 5.769 +3 Core support coolant
.7 13 ‘ ' 1.156 +4 Convergent nozzle coolant
8 14 ] 1.199 +3 Throat coolant
9 15 5.968 +3 Divergent nozzle coolant
10 16 - _ 8.609 +3 Divergenﬁ nozzle coolant
11 2 ARMCO 1.668 +4(7.896 Core support
12 2 ARMCO 1.903 +4}7.896 Convergent nozzle
13 2 ARMCO 1.054 +3}7.896 Throat
14 2 ARMCO 4.386 +3/7.896 Divergent nozzle
15 2 ARMCO 1.746 +417.896 Divergent nozzle
16 3 Hydrogen 4.631 +416.0-3 LHy plenum
17 3 Hydrogen 2.857 +416.0-3 LH, plenum
18 1 Aluminum 1.908 +4 Pressure vessel
19 1 Aluminum 1.313 +4 Pressure vessel aft flange
20 2 ARMCO 2,227 +417.896 Nozzle
21 2 ARMCO 2.579 +3]7.896 Torus
22 2 ARMCO 2.658 +317.896 Torus
23 4 Rydrogen 1.239 +4]4.18-2 Torus
24 2 ARMCO 1.878 +3{7.896 Torus
25 5 Columbium 2.040 +219.498 Nozzle extension
26 6 Columbium 2,226 +2(9.498 Nozzle extension
27 5 Columbium 2,570 +219.498 Nozzle extension
28 5 Columbium 2.944 +219.498 Nozzle extension
29 5 Columbium " 3.156 +2]9.498 Nozzle extension
30 5 Columbium 3.356 +219.498 Nozzle extension
31 5 Columbium 3.442 +2(9.498 Nozzle extension
32 5 Columbium 5.271 +219.498 Nozzle extension
33 5 Columbium 1.483 +319.498 Nozzle extension
34 5 -Columbium 2.607 +319.498 Fore flange
35 5 Columbium 2.067 +3]9.498 Fore flange
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3. Sources of Radiation

The computer printout listed in Table 5 presents the
secondary gamma sources for the combinations of regions grouped into
thirteen equivalent sources. The $ and Z locations of these effective
sources are the second and third vertical columns for lines 000004, 10,
17, 24, 31, 38, 52, 59, 66, 73, 80 and 87. The sources are given in
units of mev/in per energy group in descending order. The energy group

structure is listed on the second page of this fable.

Table 6 is a‘computer listing of the capfure gamma, in-
elastic scatter gamma and total gamma sources in the 45 regions used
to describe the ARMCO nozzle and Coluﬁbium nozzle extension. As was
discussed earlier, sources are nét available for the graphite nozzle
extension, as these are considered to be negligibly small.
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ARMCO NOZZLE MODEL
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COLUMBIUM NOZZLE EXTENSION MODEL

No - Designates Region Number
-160.

1 -161.71

-514.3

NOTE: Prime candidate graphite nozzle extension model not shown
as sources are negligible in graphite.
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4. Methods of Analysis

The non-nuclear components are described in three dimen-
sional terms in the FASTER geometry routine suitable for direct use with
the ANSC versions of the QAD and GGG Point Kernel codes or the COHORT

Monte Carlo code.

The secondary gamma source strengths in the forward direc-
tion were computed for the model of the 1137400C engine configuration. It
was not deemed economically feasible to repeat the analysis for the
1137400E configuration. The neutron angular and energy leakage data from
WANL was inputed into the DASH code and normalized in magnitude to be equal
to the specification extreme levels, as reported in the engine épecifica-
tion. The COHORT model of the components and propellant tank bottom was
used to compute the neutron transport and subsequent secondary gamma sources.
The UDAP code was used to categorize the secondary sdurces by groups of

regions, reducing the number of sources to 13,

A similar DOT/DASH/COHORT/UDAP coupling was used to compute
the sources in the nozzle and nozzle extension. The cylindrical portion
of the pressure vessel source was taken from the WANL-DOT model. The
curved portions of the pressure vessel were estimated from DASH and Point
Kernel data. These data were used to back extrapolate to the pressure

vessel closure dome and curved bottom near the nozzle flange.

The neutron flux was treated as foilows:, The sixteen group
structure from the DOT leakage tape was used as input to the COHORT Monte
Carlo analysis through the DASH code by reformating into sixteen source
energy groups. Particle histories were generated in the HOl procedure in
COHORT and neutrons were followed in twenty two groups. These twenty two
group fluxes were then analyzed with the A02 and A03 analysis routines.
Since these are Monte Carlo procedures, based on particle history informa-
tion, the identification with the original energy group structure is only
indirect. '
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Table 7 1ists the neutron and photon energy group struc-

tures used in these analysis.

The neutron sources for any other analyses can be obtained

from the WANL-DOT analyses reported in this document.

Each of the computer codes used in the ANSC analyses is
described in Engineering Operations Report N8140:R-72-0015. Users
Manuals and sample problems are included in that report along with de-

scription material on each method of analysis.
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TABLE 7

NEUTRON AND PHOTON ENERGY GROUPS STRUCTURE

Neutron Neutron Photon
DOT/DASH Monte Carlo Secondary Sources
GROUP ENERGY, Mev GROUP ENERGY, Mev GROUP ENERGY, Mev
1 3.0 - 10.0 1 9.0 - 10. 1 7.5 - 10.0
2 1.4 - 3.0 2 8.0 - 9.0 2 7.0 - 7.5
3 0.9 - 1.4 3 7.0 - 8.0 3 6.0 - 7.0
4 0.4 - 0.9 4 6.0 - 7.0 4 5.0 - 6.0
5 0.1 - 0.4 -5 5.0 - 6.0 5 4.0 - 5.0
6 1.7(-2) - 1.0(-1) 6 4.0 - 5.0 6 3.0 - 4.0
7 3.0(-3) - 1.7(-2) 7 3.0 - 4.0 7 2.6 - 3.0
8 5.5(-4) - 3.0(-3) 8 1.4 - 3.0 8 2.2 - 2,6
9 1.0(-4) - 5.5(-4) 9 0.9 - 1.4 9 1.8 - 2.2
10 3.0(-5) - 1.0(~4) 010 0.4 - 0.9 10 1.35 - 1.8
11 1.0(-5) - 3.0(-5) 11 0.1 - 0.4 11 0.9 - 1.35
12 3.0(-6) - 1.0(-5) 12 1.7(-2) - 1.0(-1) 12 0.4 - 0.9
13 1.0(-6) - 3.0(-6) 13 3.0(-3) - 1.7(-2) 13 0 - 0.4
14 4.0(-7) - 1.0(-6) 14 5.5(~4) - 3,0(-3)
15 1.0(=7) - 4.0(-7) 15 1.0(-4) - 5.5(-4)
16 0 - 1.0(-7) 16 3.0(-5) - 1.0(-4)
17 1.0(-5) - 3.0(-5)
18 3.0(-6) - 1,0(-5)
19 1.0(-6) - 3.0(-6)
20 4.0(-7) - 1.0(-6)
21 2.5(-8) - 4.0(-7)
22 0 - 2.5(-8)
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B. Nuclear Subsystem

WANL-DRM-54255
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1. PURPOSE

To document the CRAM for the R~1 reactor employing composite fuel and a shaped internai

2. ASSUMPTIONS/METHODS

3. CONCLUSIONS (USE CONTINUATION SHEET IF NECESSARY)

shield. This document contains: (1) a geometric and material description of the NSS suitable
for use in radiation analysis, (2) radiation source strengths and distributions in each geometric
region of the NSS, and (3) a description of the radiation leakage flux data contained on the
CRAM data tapes. (This work was accomplished under Project 712, Work Statement f.52.)

2, ASSUMPTIONS/METHODS

The following were employed to develop the CRAM:

(@) The composite core weights, dimensions, and atom densities were obtained from

Reference 1.

‘() The PDR recommended design (Reference 2) for all ECC's, except the internal shield
were employed in this CRAM.

(c) The "shaped" internal shield geometry is based on WANL Drawing 940J511.
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3. CONCLUSIONS

the axial variation.

METHOD OF ANALYSIS

below.

A detailed discussion of the method of analysis is given in the body of this DRM.

. The geometric model of the R-1 Nuclear.Subsystem is shown in Figure 1 as a cross=sectional
view of the reactor taken in the R-Z plane. The model shown in Figure 1 is referenced to the
intersection of the reactor axis with the pressure vessel-nozzle mating plone and all dimensions
are given in centimeters. The material composition of each of the 36 geometric regions shown’
in Figure 1 is given in Table 1,

The gamma ray source strengths for each of the zones depicted in Figure 1 are given in
Taoble 2; and are presented in the standard WISDM 13 energy group structure. These data
represent the total gamma ray energy release rate (Mev/Sec) in each region for maximum
gamma activity during operation. This condition occurs ot the end of an assumed 60 minute
reactor burn at a power level of 1515 megawatts (Thermal).

The spatial variction of the source strength in each geometric region is presented in
Figures 2 through 73. These are two figures for each region. The first figure depicts the .
radiai distribution of source strength within the region, whereas the sccond figure gives

The envelope which defines the leakage surface of the NSS is the external surface
of the NSS analytical model employed in the DOT=IIW calculations.

This leakage surface is subdivided according to the dimensions shown in Table 3 ond 4.
The CRAM data tapes contain the leckage fluxes from each interval defined on the surfoce
ond for each discrete direction. '

The angular quadrature data corresponding to the discrete direction fluxes are listed in
Tables 5 and 6. The contents of the CRAM data tapes are described in Tables 7 and 8.

The deve lopment of the CRAM NSS radiation sources involves the use of the DOT—IIW(3)
and NAGS(5) codes to produce the NSS infernal radiation source description and the NSS
surface radiation source description. Development of each type of data is described
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Two coupled neutron DOT=IIW calculations were performed to compute 16 group neutron
fluxes throughout a reactor model{4) similar to that shown in Figure 1. The first was a neutron
fixed source calculations on that part of the reactor which extends from Z = 23.04 to an oxial
plane located a short distance ‘into the BATH central shield. From this fixed source problem,
the neutron flux distributions throughout the aft portion of the analytical model were obtained.
In addition, an angular and energy dependent boundary source, based on the angular flux dis-
tributions near the forward face of the core support plate, was generated. Using this boundary
source as a coupling mechanism, a second DOT-HW calculation was employed to obtain neutron
flux distributions throughout the forward portions of the analytical model.

The neutron problem on the aft portion of the reactor utilized 4160 spatial mesh cells
arranged in an array of 52 radial by 80 axial mesh cells. The boundary source calculation
contained 5420 spatial mesh cells in a 52 radial by 85 oxial array. Both calculations employed
16 group, Po-franspori' corrected neutron cross sections and an Sg order of angular quadrature.

The neutron fluxes obtained from the two DOT=1IW calculations were input to the NAGS®)
data processing code which combines neutron flux data together with neutron reaction cross
sections (i.e., neutron radiative capture, fission, and inelastic scatter) and photon production
data to produce a spatial and energy dependent photon source in each spatia! mesh cell of the

analytical model.

This NAGS photon source data by mesh cell is used in photon DOT-1IW calculations to
compute 13 group photon flux distributions through the reactor mode!(4) similar to that shown
in Figure 1. The photon DOT-HW problems are: (1) a coupled calculation of two DOT-HW
problems to analyze the photon transport due to the photon sources in the first neutron problem
(i.e., the portion of the NSS extending from Z = 23.04 to an axial position located a short
distance into the BATH shield), and (2) a DOT-1IW calculation to analyze the photon transport
due to the photon sources in the second neutron problem (i.e., the portion of the NSS from the
forward face of the support plate to the pressure vesse!l). The coupled calculation involves the
use of the NAGS calculated fixed photon source distribution in the first portion of the reactor
to obtain the flux distribution and an energy and angular dependent boundary source as a
coupling mechanism to obtain the photon flux distribution throughout the forward portion of the
analytical model.

The photon problem on the aft portion of the reactor utilized 2808 spatial mesh cells
arranged in an array of 52 radial by 54 axial mesh intervals. The boundory source and fixed

SECURITY CLASS
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source calculations in the forward portion of the reactor utilized 52 radial by 46 axial mesh
intervals. All three calculations employed 13 group P| photon cross sections and an asymmetric
angular quadrature containing 124 angles.

- The use of the DOT=1IW cnd NAGS output in developmg fhe CRAM radiative sources is
descrlbed in following sections.

NSS INTERNAL RADIATION SOURCE

~ The photon source data by spatial mesh cell is used in NAGS to provide the internal radia-
tion source description, These data are integrated by NAGS to provide the radial, axial, and
energy distribution of photon source in each geometric zone of the andlytical model depicted
in Figure 1. The data for each gecmetric zone are summarized in Table 2 and Figures 2 through
73. The data in Table 2 and Figures 2 through 73 assume thot the radial, axial, and energy - -
distribution of the radiation source in each zone is separable into three distributions, Data in
Table 2 are the total gomma ray energy release (Mev/Sec) in each zone. The rodial source
distributions in Figures 2 through 73 are plotted such that:

and, the axial source distributions are plotted such that:

[i@az ]
\_T’Z_~ 1.0

These data comprise the NSS internal rodiation source description.

_ NSS SURFACE RADIATION SOURCE

The NSS surface angular fluxes which define the NSS surface rodiation source on the
CRAM data tapes are obtained from DOT-IIW calculations of the neutron transport and photon
transport in the NSS.
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The neutron leakage flux data are obtained from the DOT=~IIW calculations as described
previously. The DOT-1IW output data tapes are linked using the CAFT(6) code to produce a
single data tape describing the leakage angular fluxes from the NSS surface envelope. The
merging of the DOT-1IW output tapes for neutrons results in a single data tape for an analytical

* mode! with a total of 6188 spatial mesh cells arranged in an array of 52 radial by 119 axial
mesh cells. The 119 axial mesh intervals result from data for the 85 axial mesh for the boundary
source DOT=1IW calculation and 34 of 80 axial mesh for the fixed source (aft portion) DOT-1IW
caleulation. The radial and axial mesh lines describing the 52 radial and 119 axial mesh inter-
vals are listed in Table 3.

- The neutron leakage angular flux tape contains sixteen group data with a total of 48 angular
flux values for each surface mesh interval. The 48 angular directions are defined by the quadra-
ture data given inTable 5. The contents of the magnetic tape for the CRAM NSS surface radia-
tion source for neutrons is described in Table 7. The neutron group structure is given in Table 9.

The photon leakage flux data are obtained from the DOT-1IW calculations as
described previously. DOT=-IIW data tapes are added and linked using the CAFT code to
produce a single dato tope describing the leakage angular fluxes from the NSS surface envel-
ope. This merging of the DOT~IIW output tapes for photons results in a single data tape for
an analytical model with a total of 4160 spatial mesh cells arranged in an array of 52 radial
by 80 axial mesh cells. The 80 axial mesh intervals result from data for the 47 axial mesh
intervals of the boundary source DOT=IIW calculation and 33 of 54 axial mesh intervals
from the fixed source (aft portion) DOT=HW calculation. The radial and axial mesh ||nes
describing the 52 radial and 80 oxial mesh intervals are listed in Table 4.

The photon leakage angular flux tape contains thirteen group data with a total of 124
ongular flux values for each surface mesh interval. The 124 angular directions are defined
by the quadroture data given in Table 6. The contents of the magnetic tape for the CRAM
NSS surface radiation source for photons is described in Table 8.

A computercode toassist in conversion of CRAM data tapes at the users computer facility
is listed inToble 10. The CRAM dota tapes ore written ot 800 bpi density on 7 track tape with
a maximum of 3960 BCD characters per record. Each set of 3960 characters contain 240 data
words written with the FORTRAN format (30 (8E15.8, 12X)) such that each line of 132 charac-
ters contains 8 data words each represented as fifteen characters. The neutron cmd photon
tape contents are described in Tables 7 and 8,

SECURITY CLASS

WANL FORM NO. 59919-1 -69-




| " DRM No. 54266
Page 7 of 100

*udj jo s1amod of Ja4au sesayjualnd uy iaquINN :3)ON

(935 /Adapy) yibuaujg 200G pwwoL)

(cueget | (ensse | BULLrL | (61)t (BUse's | (Zlsee | (BUYY'9 | (016 | (8L4y'T |  IViOL
(res 00 | (P60t | (1)92°8 | (91)€89 0'0 | (onege | (61)6L°6 | (9119 ¥'0~0
(S1)26°2 oo | onezz | (oore | wosrz 0'0 | (9re | (02)oo'z | (Lse'L | &0-p°0
(SUsLy oo |ovsre | e | woes (SO | (eisze | (o2)os't | (Liez | se'L-6'0
(5U0v's 00 | (9noss | (z1sos | (£1)8e'S .o.o s | st | (znoocz | s L-se°l
(s1)zs°y 00 | (oU9r's | (Lere | LisL'y 00 | (ier's | (evsss | vz | -8
(snse’s | (€1)és's | (Uzss | (LIvors | (L)eTs | (9Uzs'L | Liies | (Bsey | ez gz-Te.
(S1)és°¢ 00 | (ouesz | ivee | (e 00 | Uer's | (6Los'y | (LDV'L | 0°€-9°C
(16 00 | (D99t | (sloz'L | (z)es's | (suszrs | (8)sort | (si1's | (z1)s9e o'r-0t
(9U)sz°1 00 | (et | (sloz't | (BUVL'L [ (£1)99°T | (BUSO'L | (61LL'v | (L1)Z9°T | 0°S-0°F
(o1)se°t 0'0 | (ou)os s | (8u)oe't | (£1)oos 0'0 | (Z1)es's, | (6UTsL | (L1)sL°z | 0°9-0°S
(91621 0'0 | Lov'L | lvve | (e 0o | Losrrs | et | e 0°£-0°9
(91)85°L 0°0 - | (91)eo’s | (st)yo'L | (zD)2i°e. o0 | (06 | @10t (oUor'e | ¢£-02
(91)98°€ 0°0 | (c1)oy | (8L)09°Z | (8L)9S°C 00 | (c1)s1't | (8L)89e | (91)é€°S | 0°0L-G"£
wnusjq pup ._man;.U <.w_o_m 4042343y | adngonuyg Hoddng  |Aaydilag ET%) 210MPIDH (7o)
1042343y 4V 3|zzoN = |9559A [SET 810D dojopay | puz joH dnoigy
ainssaiy ABiaug
6 uoiboy g uoibay | fuoiBay | g uciboy | guocibay |y uoBoy | guciBay | g uoiBsy | | uoibay uojoyy

SHIONZIYLS IDUNOS ATIWISSY TOLOVIY ANV TISSIA ANSSIU
¢ Ji18vl ,

-70~-



( DRM No. 54266
af Page 8 of 100

*udy jo ssomod o4 4ajau sasayjuaind uy Em_mE:Z JION

(z1)zel (c1)8L1 (2U9ez]  (LUvss) (Bl)syL | (8BS ) (L19's | (st)z6 | 1VIOL
(reL’9 (S1)80"1 (Sugs Ly (5199 ¥ (SLLLL Quos'v | (SusLs | (9U9L'y ¥'0-0
(S1)92°2 (sVise (suzzs] (usyt| (oisz| (wi| Guizz| Wsre| so-t0
(suziy (sé6's v L (S0s96l (UL | ez | (9Uee| (ceoe | se1-6'0
(S1)é6°C (s1)8z°9 (GuoerL] (uUte'L] (ozs'e | (cesz| (oUese | (LUIS9 | 8'L-6€'L
(SUsL (S)zy's GOyL| Goert| Gussz | (west| (ovoz| (ese | zzest
(st (51)05°6 (Quest| (uzce] (s | e (G Lvs9 | 9z-Te
(SL)és’t (S1)€9°L Guset| Guezt| (Gusez | (neoz| Guooz| (sre| oe-vz
(sez9's (91)99°1 Aonoce ) (QUs el  (9ess | (Llesy | (9Uvey | (8L)6Z°'L |  0'v-0€
(S1)91°9 (o1)zse (usee| Gnzer] ©usze | wzee| (oeos| ueort| os-ov
(o1)e0"L (91)80°1 (Guet'L ] (oers| (eet | e (Guece| (oss| o09-0'¢
(9u)95°1 (91)89°1 scmo. L] (ouessl (cnegt | ez «uvot | (LsL)  0°2=0'9
(S1)eL°s (S10°L (SUsey's | UIYL] (et | L69s| (Uz9's| (ai)ere §L-0°L
(uyT'9 (91)82°9 (Quiss | ivrel ()sze | (BUsoe | (ZU)e] (8Lt | 00162
|| S1ompioy Bury ojp|d Palys | wnusid| | asomproy [ 84l piomiog | wnua|g (Aan)
4040333y uopipjudswnigsu) | jouua) 4y 2o SIEEITEN Hoddng Hoddng T ao)) dnoio)
piomioy Hoddng piomio |p4330] A613u3
£} uoibay 91 uoibay G| uoibay | y| uoibay] gf uoibay |z uoibay | || uoibay | of uoibay uojoyq

Auva>w<<v yibualig @21nog pwwps)

(fuoD) T Navl

-71-



DRM No. 54264
Page 9 of 100

*uay jo siamod of Jajal sasayjuaind up taqunN 310N

(QueL Yy (QUy8'e (Puyze (Suvze | et | (suzee | (SUvss | (91)96'y | (8L)ZLL 1viol
(r)s9°1 wustet (eNes @uars | wvss | usrL | (eneoce | (P)Lee | (SUise °0-0
(91)85°C (QU1LT (ouee'z (enezL | (sUsoz | (esr's | (egs'9 | (v1)9z6 | (LL)vez| 6°0-70
(s1)89°1 (suiet (r1)ss's (euzse | (SUvo'L | (R1)co'e | (vi)sLsL | (S1)é0° | (9U1T¥ | SE'L-6°0.
(suseL (sur¥t (seL"t (eneee | (S1)é9 | (euygere | (r1)scL | (s1)s0'e .G:Nm.v m._-.mm._ :
(6 | (OvCy | (rvse | (elore | (Susg'L | (ueey | (vl | (SvsL | st | 22-8'1
(rULL'8 (rOLY'? (ri)eL’s (st)zgz | (sve's | (svee | (S1)szy | (s1e | (oUvs'L | 9°2-T2
(r)9zy (r1)58°C rse (cl)sey | (st | (euee's | (r)gste | (sU)1T | (1008 0€-9°C
(SL)€0"L (r1)zes (r1)98's ()8 | (S1)90°s | (en)ss'L | (P)VO'9 | (S1)09°¥ | (91)ziz | oO'v=-0°€
(sU91t (vi)g06 | (vLVE'Z | (PULFL | (SUS'S | (el)s'L | (v1ov's | (SU8L9 | (91992 | 0°§-0'F
(rL)ov'9 (r1)z9e (v1)80°C (en)ese | (sDzze | (evssz | wozoe | (snooe | (sesz| 09-0'¢
(SULsy (S1)69°¥ (s)8s’c (e1)69's | (et | (evooe | wuzse | surey | ort | 0oz-0%9
ey (€1)Le9 (el)or's (€9s't | (snsis | (eusrz | (weeL | (Sve'L | (o8l | §°2-0°¢
G:_&._ (rue9'v (rL)eo'y (pOLL'Z | QU8's | (v)9ett | (suewL | (oot | (9L)e't | 0°0L-§2
PR I O (Il e e el Bl ey .
: piomiod piomio pidpmiIc piomiod I._.gl \Am._mcw
9z uoibay Gz uoibay ¥z uoibay gz uoibay | zz uoiBay ||z uoibay |oz uoibay || uoibay |g| uotbay uojoyy

(355/A3) 48

JUBLYG 924N0G BuwDS)

(#uoD) ¢ Navl

-2~



N

|Pagé 10 of 1C

- wrene

*us} jo siamod o4 49431 sasayjuaind uy sisqunN 3LON

(s1)9LT (s1)é8°C (sere | (su)see (wO8'L | (ST | (v1)98'6 | (r1)9se | (QU¥e’s | (91)90°¢ | TVIOL
(€122 (€nsL’L’ | (eorz Ceéry 00 | (elzze | sty | (L1oy | (r)esy | (v1)91°L ¥'0-0
(el)zes (e)scy {4V 7404 (cT1)6s°s 00 | (e)sr e | (o't | (evzzre | (st | (UL | 6°0-¥0
r1)99°L (evvse (r1)8s°C (entte 00 | (r1)&8°'L | (evér'e | (e)ize | (s1es'e | (sU)8s'L | SE°L-6'0
(r1)9s°1L €vecs | woorz | (ensee 0'0 | (rU2LL | (eldeoe | ez | (sUsie | (sUse't | 8°L-s€°L
oyt | (e19e (r1)ss’1 (eise 0'0 | (gt | (er)esz | (et | (Suesz | (Y198 | 2°2-8°L
(r1)1sL (stot"t (r1)26°1 (D191 (gL | (wi)eez | (wUsTy | (€lze'L | (S1)s6°E ?:wm.v 9°2-2°C
(r1)26°1 (el)es’e (ri)zi’L (E1)LS°Y 00 | wirz | (eneee | (g1)éL'9 | (SLzee (61" | oe-9¢
(vdooe | (v1)zo'L | (r1)8e’L | (€1)£9°6 00 | (r1)e8v | (ELZS'9 | (ENLLT | (S99 | (hZZL | 0'V-0'€
(rr)se'y (FoLLL (r1)L1°e (vss't | . oo | (rzez | (1101 | (EDVE'Z (suse’s | (v1)éc's 0°S-0"¥
(r1)set (ru)ss't (evss | (eUE'y 00 | (P)8L°T | (e1)60°€ | (21)9s'e | (sL)ss'e | (v1)80°E | 0°9-0°S
(P1)66°1 (F1)66°1 (ruLz’L (eL)se'9 00 | (wuzre | (VLY | (ZV686 | (SVee'y | (S19SE | 0°£-0°9
(e0rL8 (rD6v'1 (€1)€Y°S (evéL'z 00 | Dol | (€99l | (rr)so’L | (S0EsL | (D61t | §L-07L
(ruoL"L (r1)15°8 (rr)8L’y (ro)sez 00 | (Gus't | (PLYL | (L)61°T | (9U)95°L | (PINS°Z -} 0°0L-S°L

awoq | || wnudyy 31p|d | wnudy wnudlg | y|.940g | wnusg PI314S g 2PiS Al PI31YS (A3n)
|95s3A swoq PI21YS swoQ awoq mo|4 Plarys | (puued | -pessep |jusydiasg dnoig
ainssayy | |mueydiaag | jousydidag | joeaydisag P4 posy alnssaly ABiauj

. 9f uoibay G uoibay pE uoi1bay £¢ uo1bay Zg uoibay | ¢ uoiboy | g uoibay |4z uoibay |gz uoibay | /g uojbay uojoyq

) , . (935 /Ay) yibuayg 921n0G DWWDS)

(o)) 7 M8Vl

=73~



DRM No. 54200
Page 11 of 100

07/8°€6T
0266°%AT
0bTT C6T
067L°26T
0£6§°26T
08/6°THT
00v0° 06T
0Tvyn*8at
06¢8°99T
0£99°bRT
0GRV 28T
06T¢°0RT
0G68T 8T
0666°GLT
0GRLELT
0609°TLT
NE2p 69T

069v°99T

0G6p° 691
08¢6°09T
0S80G6° 64T
0600°LST
0600°€6T
0500°6bT
0GAS° 0T
068¢°T8T
069T €21
066G bTT
0699° 60T
0528° L6
0snZ° 88
0660°08
06/b° T2
0698°29
06v2° b6
0559°Gp
0600° L8
0600°€¢
0600°T¢
0568°62
0fGh ' 82
0669°92
00§6°§2
00v0°€2

(wo) 44tyBioH

000968
N00s*64
0b9b 66
000" 69
00Gs° LS
n9cyrag
0LPT 96
02€9°¢9
nggn-2és
oves 6t
069t 6"
09sv8Y
08B8E LY
0uo0°9¢
02€0"' 5P

000n°vb

05220
0000°2b
0TS T
000G 0
0£06°6¢
0000°8¢
000%*9¢
0000*b§
ng9¢2¢
0000°T¢
N1y 62
0L8L° 22
06716 L2
000892
Obve* G2
0000° b2
0£€9°22
000612
08002
0000°6T
006R* LT
0000°9T
0860°bT
0000°7T7T
0££0°8
0000°9
0000°¢
0000°

b
b
2v
b
i
68
/s
L
9¢
¢
be
e
z2s
1
g
62
Rz
12
92
a2
b2
ez
22
12
02
6T
T
A
9T
3
bl
£1
71
T
nt

HNMDTNON DO

(w2) ysnipoy

"ON U7 s

A2UNOS NOLYIAYY 3DVAENS SSN WYHD NONININ 3HL 404 NOILAIYDSIA HSIW °€ 318VL

-74-



“NVE INO, 04266
Page 12 of 100

0€L6°072 a8

026T°017 /8
07T18°602 , 98
onsH 602 cq
0640°607, bR
N899°8NZ : e
0/L62°8n2 29
09n6°£072 18
067G6° (07 08
nszT 02 - , 6L
NbbL°902 PL
N59¢°902 /L
0LRA*GN2 9¢
0809°60? <l
0622°502 v
0Tce*vn2 : oL
02/ v02 : : 2L
0venv02 1¢
06TL° €02 . ne
0958° 802 69
0RG6°202 R9
06£6°202 L9
0toaz*202 . Q09
nNere 102 <9
0Svb° 102 #9
0690°T02 ©9
0989°007 / 29
0L08°002 . 19
0626°66T ‘ 09
006G 64T : L 66
02.1°66T -1
0£6¢°86T /G
ObTv° RAT 96
09¢0°86T GG
0LC€9°LAT . »G
08,2161 0Tvg*ns £G
0006°96T 0000°0¢Z 26
0T26°96T 0086°89 15
NELT 96T 0000°/9 ne
0v9L° 66T 069 ° 9 6t
098¢ °GET 0000°€9 Ab
0400°GAT 600G 19 /b
0829 b6T N800°09 9p
0062 °b6T 062L°6S ap

(w2) wyty6l1oH (wo) snipoy o Bul] YsIW
(wo2) ¢ Tavl

-75-.



LY Qw.on = Y) 44614 By} 4D S|DAIBJUL YSBW BDDUINS BYY BUL3BP SBUL| YSAW [DIXY 4y

, *$8204NS (PO'ET = H) woisoq
‘ PuB (£16°¥6Z = H) doj Sy} 1D S|DAIBJUY Ysaw 2ODJINS SY| SUYBP SBu) YSBW {DIPOY,

DRM No. 54266
Page 13 of 100

087G bG2 . < 021
0v62°£62 61T
ovin*2az a7
. 0672962 /11
0968 6pa - 911
0L66°TH2 . . 340
0059° 857 V . pIT
0912 L%2 ¢TI
086(° 652 71T
0v98° 282 . TIT
0676822 0Tt
096" 622 ©&0T
nLLO" 222 oNnT
i 02v8° 122 /071
: 02bp 122 ‘ 9071
ovs0°122 501
! 890470272 ‘ $07
08¢ 022 - . s0T
00,6°6T2 701
0209°612 10T
avez2 672 001
DL6b BT2 €6
019£° L4772 6
0GZ0°LT2 , L6
0882° 912 : 96
0866612 cé
0870672 pé
NERS " ¥T2 £6
0129°ST7. 26
pécg 2tz 16
0L60° 212 né
seee 112 8

{(wd) yeiybiaf o TON auI ysaw
(10D} ¢ 1aviL -

-7~



w 08/2°'L6T 0009°'6¢ by
" 8o 0v9/°'GhT 000666 P
=] 0829°'v6T 0v9b 66 2b
D o 026b°$6T 0000°66 14
e 0068 26T 0006°¢L6 ne
Z~ N6L6°T6T N92t°95 €
=g DOUPO*0AT NLPT*9G ae
s&L 0Ty 0°8AT 02£9°¢£8 /€
Co 0GGE ' 9RT 0£80°2¢S 9¢
m 0£99°bAT. 0v8L 6V og
“ NGQp°2RT 069b°6b *ope
m 06TS° 0RT 09Gp* A £e
M 1GST°RLT 0888 L ef
i 0666 6LT 0000°9v 1€
_ NGeL " SLT 02£0° Gb o
. 0609°T¢T 0000°*bb 62
M 082p° 69T 0LG,°2% RZ
4 069b°99T 0000 2v (2
_ 0G4 °£9T 08I Tt 92
: 088G 09T 0006 0p " ce
’ 0600° 66T 0£06°6¢ b7
0600° (ST N000*8E" ¢2
0G600°$6T 000t °9¢ 27
NG00 64T 0000°b¢ 12
0G668° NPT Ng9g2¢e ne
068L°T¢T nN000°TS 61
0691°¢2°T . 0TEv 62 £T
0666 $TT 0L8L° L2 [T
0699°60T n6tTg L2 9T
_ nsesLé 000¢°92 T
0Sn.° 88 ovvece b1
0660°08 0000*v2 13 §
06Lv° 1L 088922 2t
01698°29 000g°T2 Tt
_ 06b2°vG oveo*02 0t

06896 000067 6

0s00° LS 006 LT R

050088 0000°9T ¢

060018 N8sn°*»1 9

056862 nNoon°*TIT <

0gGy 82 0sso0° 8 v

0669°92 N000°*9 $

00§62 0000°*¢ ?

-, 00p0° %2 0000°* T

-77-

: (w3) yuiybiaH (wo) 4snippy  *ON BuI] ysap

/

32¥N0§ NOILYIQVY 3DVAUNS 55N WYD NOLOHd 3HL ¥04 NOILJINDSIa HSIW % T8V



' DRM No. 54266
Page 15 of 100

0818 bGe 18
0vé6e ¢se ng
ovs0°247 6L
0GTL°98¢7 QL
096862 L
0L66°Tv2 9¢
0069°8¢72 ¥l
0972152 bL
0£6L° 5572 $¢
0veg-2¢7 4
06¢6°822 T¢
0906°622 0L
0££0°227 €9
0zvg° 122 89
0cvbv 122 /9
090/s°nee o9
00/6°6T72 c9
0vse2 617 v9
0tT9s L2 £9
0802°912 29
0£69°6T2 19
06T0°6T2 no9
088¢°vT2 66G
0T29°¢€712 8¢
0see 112 LS
0T18°602 95
0/R7°8n7 14
082T° (02 vq
049¢°907 ntve- 0L £q
0622502 00000/ 74
0v60° 02 nN08G*89 1€
06TL Y07 o0non L9 ng
09fg°€N2 0S99 6b
NTneg 202 0000°*%9 b
0590702 0000°19 LY
0626°65T 0800°09 GYH
OvIb* 86T néeL* 64 cy

-78~

(wo) 4iyBton (wo) ysnipoy  cON Ui YsoW

(4ued) ¥ M:_S



A

Cr

; ST69420£0° 006.1728T2" 006412812~ b
| c@1589220"° 006,120T2"° 6920G8LL6G" - X
b 681689220° ° 006/T29T2* 06L66498."~ 2b
b 6T69b20€0° 006.T28T2" L2L68TTG6" Tb
M S5 000000000° 006/12912"° TL0006GL6° = Ny
m S8 6R1589220° 692068L/46" 06.664987° . 6F
A byI8YTE20" 692058¢¢LS" 6920684L6" 8e
_ g8 6815897220 692068446 006£128%2" E
; z=2 6R1689220°" 69205£4¢G" 006,72872°~ 9¢
; >3 TALTAIA N 69206524G" 692068LLG% -, <f
.V <o €8T5R9220° 692068((G" 06L66L98L"°~ v
i : 000000000° 692065£46° 18G96v9TR " - eQ
! . 681689220 ° 06,6698, " 69206S4LG" 7¢
1 : . : _ 681589220" 06/66L98L" 006/T28T2" 1¢
68TS89220° 06.66L98L" 006,126T2° - ne
681689229 06266L98L" 692068LLG° - 62
000000000 ° 06/G6(9RL" COVET2LTY" = Q2
g : , 5169v20¢£0° L2.68TT66° n06,128T2° /2
0 . ST69v2080° L2.68T166° 006£T28%2°= 92
| _ K 000000000° L2/68T1G6" $1£90980¢° - c?
I _ sT69v2ng0" 006LT28T2" - LZLARTTGH" b2
: . G9TG6R9220" 006412872 " - 06L66L98L"° $2
a1589220° 006£729T2°- 6920684L46° 22
6T6962050° 006/128T2" - 006.T2812" 12
$16942050° 006.%T28T2°-  006/T28T2°- nz
681689220° 006£128T2° - 692068LL6G"° - 6T
B . 6814689220° 006£T29T2°- ' 06L66L98L°~ a1
616962080° 006.1287T2" - LZ2L6RTTGE = JA
000000000° 006£129T2° < TL0006626°~ 97
581689220 6920654LG" - 06466298 "° et
vyIBLTC20" 692068446° - 69206ELL6G" b
681589220 69206€L/6" - 006£T28T2° £
A _ 681689220° 692068£L6" - 006/128T2°~ 21
4 - byI8LIC20" 692068£2G" - 6920684L6G"° - 11
m : 68168922n" 692068446 ° - 06£66/98¢" - nt
m c 000000000 ° 69206€L46" - 1869669TR" - 6
: : . . $81689220° 06/66L9RL" - 6920684LG" 8
4 cRTGB8922N0" 06L66L9RL" - 006,128T2° L
” 681689220° 06/G6L9RL" - 006,12812°~- 9
" . 6B8T589220° 06/66L99¢L" - 692068L46G° - c
. _ 000000000 N6,66L99L" - COPET2LTY" - b
_ ST69b2080° L2069T166" - 006212812 §
w 6T69v20¢€0° L2L68T166° = 006£12812° - ?
-, . - 000000000° . L2L6RTTG6"~ »1£490980¢° - T
“ C M. M I NIRRT
o . . ) 4 . ‘ a3z4081Qq
4 , AYNOS NOLLVIAVY IDVAINS SSN WVYD NOYININ FHL Y04 NOIL4INDSIA NN IVIAVNO AVINANY *C 19V

-79-



* DRM No. 54266

Page 17 of 100

aT69v20%0°
G8TGB97:30°
afT489220°"
S169v20¢0°

M

006.728T2°
N06LT7RT2"
006£128T2"
006/12812"

4

L2L68TT66°
064¢c6L98L°
6920684448
pnésrégte’

!

(1u0D) § NavVL

1284
184
A4
<y

*ON uoijoallq
84349519



" DRM No. 54266

Page 18 of 100

© 620220000 006556266" 911698121 S v

A NN 0065bG266" LbEOV2OTT" . v
664099000° . 00680 G76K6" nvacy609n° 184
6564099000 N06evGee6” NrAcHyY6000° - Ny
beerosaoon: 006$H0G766° LoC9v29TT " - £
ceqazeco000 0068bG266" 9116981217 - e
go000000040° 0068V G266"° N89/ABTIZT " - LS
TLT9T0N0OO " CYRTB6GH6° eGLTPSG680° Q¢ -
068922000 ° CHrATAEGH6 " 96bv0THPSBO" ce
2e14a8v000° mvwﬁnomao. 9692LLP00° ve
22T168v000° CrYRTB6GK6"° 969L/LVY0"'=- - ¢¢
06¢92zo00° CPRTBEGHRE 96pP0TPGRO " ~ e
T4T910000° eHATREGHRE eGQLTPG6BN" = 1¢
ono000000° CHRTA6GH6" . £6€4666680° - neg
00s80T0000"° 9/.¢v9€866"° GelLeotiLant ke
L6THHTINOO0" 9/CbOCRAR G9¢€626bG60° Q2
b66205000° QL[S HICBEL". 9T71/c96820° . le
66802000 9L¢HITRAG 914696820° - 92 -
L&THHPINOD 9LLHIEREH" q9¢6esbant - e
oocaTO000" 9LCHIERAKE GCL29TLC0 " = e
000000000 QLS HITRA6" CEPTLTLGO - ¢e
' levv00000" b0G6689666° 286¢T6H20° . °e
eL6190000° b0c689666° 906v9L8c0° | ¥4
66L28T00N" P0G6596K6"° 888AGHCTIO"’ 02
6642€T000° t0G6689666° ABRAGHZTN® - AT
£L6T90000° Y0G68966K56° 906b9¢820° - RT
L2y 00000 P0GERGE666" 286¢T6VC0 "~ (T
ggoooonnn: 06689666 ° LLLLT6RC0" = 97
] 00TTCR2HO ocooﬁownm.l\_ oo0nesbeee cT
"O0LTGE6PED” . 0006198¢e2"° - n00&N2T99° . »7
009661680 " 0nnetT9RsZ " - 000e6T98¢2" eT
00966160 " 00n6T98¢e " = 0006798¢2° =~ et
. 00LTG6HEN" N0N6TI9RGE " - 0006N2T99° = 1t
00TTERZ2VD 0006198¢272"° - 0000/Lb2CH° = 0T
oooncon00 " 0006T7T98¢2° = 000¢TTTLE = 6
gosR€2gG0n" NNN6KN2TI9 " - nNo00602T99"° f
00LTG6PED" 000602799 ° - 0006798¢2 " /
00£TGQ60E0" 00N6NCT99 " - 0006T98¢7"° - 9
00/8¢eqsn* 000602799 = n00602T199° = S
006000000 0N06NCTO9 " = gnooIneogs - b
ootTtTEB2EN " 0000LV2s6" ~ 0006T98¢2" ¢
80atTtTELR2Y D 0000LbE6 " ~ 0006798¢2"°~ el
ooon0o0000° 0000/b2%6° - 0006v2F9¢ " - T
M m . 0 *oN uoi3daliQ

aj019s51Q

32UNOS NOILYIAYY 3OVAINS SSN WVED NOLOHd 3HL ¥O4 NOILII¥DSIQ JNLVIAVNO IVINONY *9 T1aVL

-81-



'DRM No. 54266
Page 19 of 100

92668000 "OPE0LESSE” Ta9e00L28° - /e
60TH90000° 0benLE606” AL A A AR L9
0o0000000° . opeoLE6RE” 80ebN6CHS " - 98
6vb950000° 81/220066° R6L20TCTS" =]
2R2Zne6Ln0o” 81/2¢0066° nZoeneLéz: v8
c9bs 69700 ° 8T/2¢00G6° 0L16/096T° ¢R
ceve6910N0" 8T/2¢00G6° NL16/096T " - ‘28
eBen6L000° 81/2€0066° 0Lo0eniLee” - 18
6vv940000° 81/2900G66° 86L20T2T¢" - nag
énoooooo00"* 81/¢90066° 0pPENGICTIR = 6L
928040000° . T62889666° vocg201g8e” 8L
£€96TTLOOD " 1672889666° 168/.60892" LL
BLLbEgTON 162889666° 952¢geanNet” 9L
8LLv26T00° 162889666° - 962¢0G0PT " - ¥4
£96TTLOOD T628896G6"° £L68£60867° - e
928040000° T628R9666° r0/.¢201Q2° - 1A
000000000 162889666 °- 216990182 ~ el
6bTGH0000° - BEA9ZERGE’ - 2808v96bHE” 1L
0602£9000° 828928896 ° (L86218¢2° 0L
6LvbSRTO0 82R9ZEAVG 950¢rBPaT" 69
6LbbSETOD” §2892£4096° 94q0eYBPCT " ~ /9
0602£9000° 82R92£896° LLR62T8E2 " - L9
6vrispyonon: A2R92£896° £808v96v2 " - 99
6ooo00n00 " 8ER972£896° TT19396v2° - . <9
QZv6£0000° PLT686GL6° evienngie: %9
8Y6TS6N00 PLTES6G6L6° 662156402 £9
arL281T100° bLT626616° 9LvT2060T° 79
SvLC2B8TTON" PLT6%66G6/6° 9LpTZ2060T" - 19
Bv6T64000° vLT6S6GL6° 662T1G6L02" = 09
RTAZ- NI PLT6£66L6° evrL6008T2 " - 6G
goooooono” biT6866/6° 1s62v0812° - ps T
6498£0000° £92.16286° LbTepT98T" LS
AAYE DN £92L182R6° LTOVGSLLT: 94
8646001700 ° £972.1c286° Ta/L6n0260° 9
86£600T00° £92,16246° 164680860 ° = ba
022tiv000" £92.162496° L16vQGLLT" - £q
6699£0000° 92L416286° LbTCHT98T " - 25
boonoonon-” - £92/1672R6° T0ST/19RT "~ 14
£68L.20000° 92Tv5NRRE" LLLSROGGT® na
b6668£000° 92Tp408R6" G69bvL69VT" 387
0058000 921vG08R6° veseqaeLn’ av
gossesnnne 92TpangR6’ r29860LLn" - /v
. ¥66685000° 92T 4608R6° Q69b/L69VT " - 9
{s8(20000" 921vs0896° LLL2A0bST "~ (44
M b i *oN uo12341Q
34a1081Q

(1uod) 9 MgVl

-82-



DRM No. 54266

0 of 100

Page 2

008£99970°
0060262€0"

0090T26T0"

079958900 "

00T5228T0°

00TS22R7T0°

079968500°

0090726T0°

. : 006026270°
00R£99970°

‘ 000000000°
006Tbpb20°
088656800 °
00§89p£20°
079958900 °
079958900 "
008896 220"
0£86b5800°

£ 006Tbvba0®
©000000000°

_ . 00TTTO20°
. : - 0£86b6800°
0090T2670°

009072610

0£R6bGBN00°
00TTT0L20°
000000000 °
0N6Tbyp20®
0060262T6"*
0060262T0°
006Tbbbe0®
000000000°
60T+90000°
925.69000°
TL2£26T00°
1,2£26T00°

M

000bvL89bT " 000L06EL6"
000bL88VT " N00g90s98”
c00vL8RLT n000Th6L9 "
000bL8B8PT " 000sghEESY”
poovs88bv1° 000b/88PT°
000bLRRLT® 000%/88¢T°
000bLBRYT® - D00shESEY®
goovi88vT” 0000Tv6£9°
000bL880T° . N00¢90598"°
000vL88LT" 000sn6826°
000vL8RVT" 000946RBB6"*
000g68£¢0b° 000¢90598°
nopa6eeey” 0000TH6L9’
000G6%ESY " 00066€EEH"*
00Ng6EERY* 000p/88vT"*
000G6E80Y " 000v/RBVT’
oongéeceh’ 000g6cEED”’
000G6880Y " 0000TV6/9°
000g6%5¢Y " 000£90999"*
poogéereey” 000y0eT06°
0000TH6L9 " . 0000TV6LY’
00006Tv6£9° ' 000668€SH°
ooaonIvé6L9” 000v/88VT°
0000TY6L9° 000y,880T°
000NnTHALY " 000g6€ESY”’
0000TP6LY " noontv6L9”
00n0Tv6L9” 0006GL8¢L"
noog9ngeg” 00066EEEY"*
000890698 ° 000b/880T°
nongo0eGon” D00b.REBVT®
000¢90g98° 000s62CSY "
000¢904698° 000¢997046"°
0venLe686” ceoeqa8eye’
0veNLEESE” Te9¢nnL28 "
R ANIFAY I rST2GPTLT
0v20L2656° 141741472
w I

(woD) 9 TevL

#et
£cT
XA
IR
net
67T
811
[TT
91T
<IT ~
vTT
c1t
AN
T1T
01T
60T
P0T
/07T
901
c0T
v0T
cor
0T -
T0T
not
66
86
L6
6
6 .
b6
1
26
Th
06
648

*ON uoiyd3a1q
aj319s1Q

-83-



" DRM No. 54266
! : ' " Page 21 of 100
TABLE 7

CONTENTS OF THE CRAM NSS SURFACE RADIATION
SOURCE DATA TAPE

The CRAM neutron data tape contains:

1.

2'

A total of 560 physical records of BCD information written at a density of
800 bpi on 7 tracks.

Each physical record contains @ maximum of 3960 characters with a total
of 240 dota words per record. The 3960 characters were placed on tape
with the FORTRAN format (30(8E15.8, 12X)). This results in thirty (30)
lines of data with 120 (8 x 15) characters of BCD character information
to represent 8 words. Twelve (12) blank characters fill out each line to
o total of 132 characters.

The 560 physical records result from a total of 16 sets of 35 records, one set
for each group of the neutron flux solution. The first 34 records of each

35 records are complete records and the 35th of each set contains 792

BCD characters.

Data on the CRAM neutron tape are the left-right boundary surface
angular fluxes and top~bottom surface angular fluxes for each of 16
groups. These data are in the following order:

((¢mi, m = 1,48), j = 1,119), (6., m = 1,48), | = 1,52)

where;

& . is the angular flux for angle number m and left or right
I surface mesh interval i
S is the angular flux for angle m and top or bottom surface
mesh interval i.

-The right boundary surface fluxes are those flux values with a positive

direction cosine p in Table 5. The top boundary surface fluxes are
those flux values with a positive direction cosine 1 in Table 5 and the
bottom boundary surface fluxes are those flux values with a negative
direction cosine 1 in Table S. :

-84~

i



" DRM No. 54266
Page 22 of 100

TABLE 8

CONTENTS OF THE CRAM NSS SURFACE RADIATION
SOURCE DATA TAPE

The CRAM photon data tape contains:

]-

2,

A total of 897 physical records of BCD information written at a density of
800 bpi on 7 tracks. '

Eoch physical record contains @ maximum of 3960 characters with a total of
240 data words per record. The 3960 characters were placed on tape with
the FORTRAN format (30 (8E15.8, 12X)). This results in thirty (30) lines of
data with 120 (8 x 15) characters of BCD character information to represent
8 words. Twelve (12) blank characters fill out each line to a total of 132
characters.

The 897 physical records result from a total of 13 sets of 69 records, one set
for each group of the photon flux solution. The first 68 records of each 69
records are complete records and the 6%9th of each set contains 792 BCD
characters.

Daiu on the CRAM photon tape are the left-right boundary surface angular
fluxes and top-bottom surface angular fluxes for each of 13 groups. These
data are in the following order:

(@ m = 1124) 1 = 1,80), (g, = 1,124), | = 1,52)

where;

¢ . is the angulor flux for angle number m and left or right surface
mesh interval j, R

L is the angular flux for angle m and top or bottom surface mesh
interval i.

The right boundary surface fluxes are those flux values with a positive direc-
tion cosine p in Table 6. The top boundary surface fluxes are those flux
values with a positive direction cosine n in Table 6 and the bottom boundary
surface fluxes are those flux values with a negative direction cosine n in

Table 6.
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TABLE 9

Group Number

VO O NN Oy D WN

dd‘ddd—‘d
™~ O B WN -~ O

NEUTRON ENERGY GROUP STRUCTURE FOR THE NSS CRAM -

Energy Bounds (ev)

*Numbers in parentheses refer to powers of ten. .

2.87(6) to 1.0(7)*
1.35(6) to 2.87(6)
8.21(5) to 1.35(6)
3.88(5) to 8.21(5)
1.11(5) to 3.88(5)
1.50(4) o 1.11(5)
5.53(3) to 1.50(4)
5.83(2) to 5.53(3)
7.89(1) to 5.83(2)

1.068(1) to 7.89(1)
1.86(0) to 1.068(1)

3.0(-1) to 1.86(0)
1.2(-1) to 3.0(-1)
6.0(-2) to 1.2(-1)
2.0(-2) fo 6.0(-2)
0.0 fo 2.0 (-2)
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" TABLE A.3.

REGION DESCRIPTIONS- FOR
NOZZLE AND NOZZLE EXTENSION MODEL
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