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1. Purpose

The purpose of this calculation is to document the Sequoyah Unit 2 pressurized water reactor (PWR)
reactivity calculations performed as part of the commercial reactor critical (CRC) evaluation program.
CRC evaluation reactivity calculations are performed at a number of statepoints, representing reactor
start-up critical conditions at either beginning of life (BOL), beginning of qycLe (BOC), or mid-cycle
when the reactor resumed operation after a shutdown. The CRC evaluations support the development
and validation of the neutronics models used for criticality analyses involving commercial spent nuclear
fiel in a geologic repository.

2. Method

The calculational method used to perforn the Sequoyah Unit 2 core reactivity calculations consisted of
using te MCNP code (Ref. 7.1) to calculate the effective neutron multiplication factor 0k4 for the
various critical core configurations. Each of the critical core configuaions were modeled in detail
using measured critical conditions. The various fuel assemblies were modeled explicitly in the critical
c configuraons. he SAS2H code ofthe SCALE 4.3 modular code system (Ref. 7.2) was used to
deplete the various fuel assemblies as ne=sary to obtain the burned fuel isotopics for use in the
reactivity calculations documented herein. These fuel assembly depletion calculations are documented
in Reference 7.3. The Sequoyah Unit 2 CRC configurations are actual PWR cores which contained fuel
loadings that varied from all fresh fuel (BOL) to a mixture of fresh and burned fuel (BOC) to a mixture
of all burned fuel (mid-cycle restart).

3. Assumptions

Not Used

4. Use of Computer Software

4.1. Software Approved for QA Work

4.1.1. MCNP

The MCNP code was used to calculate the kff of the Sequoyah Unit 2 critical reactor configurations.
The software specifications are as follow.

* Pgram Name: MCNP
* Version/Revision Number: Version 4B2
a CSCI Number: 30033 V4BLV
* Cmputer Type: HP 9000 Series Workstations

lbe input and output files for the various MCNP calculations are documented in the attachments to this
calculation file as described in Sections 5 and C (the attachment tape bas been moved to Reference 7.13),
such that an independent repetition of the software use may be performed. The MCNP software used
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was: (a) appropriate for the application of commercial reactor kff calculations, (b) used only within the
range of validation as documented throughout References 7.1 and 7.4, (c) obtained from the Software
Configuration Manager in accordance with apop;iate procedures.

4.2. Software Routines

4.2.1. MACE

* Title: MCNP Accessory for CRC Evaluations WACE)
* Version/Revision Number Version 3

The MACE code automates the production of MCNP input decks to calculate the kdf of the critical
reactor configurations in the CRC evaluations. The input and output for the various MACE calculations
are documented in Sections 5 and 8, such that an independent repetition of the software routine use may
be performed. The description of the MACE software routine is provided in Attachment I of this
document. This description documentation contains the following information

* Descriptions and equations of mathematical algorithms
* Description of software routine including execution environment
* Range of input parameter values for which results were verified
* Identification of any limitations on software routine applications or validity
* Reference list of all documentation relevant to the qualification
* Directory listing of ececutable and data files
* Computer listing of source code

The MCNP input decks that were produced for the Sequoyah Unit 2 CRC evaluations and presented in
this calculation file serve as the test cases for MACE. These input decks were thoroughly reviewed to
verify that MACE was performing correctly.

4.2.2. Excel

* Title: ExceI
* Version/Revision Number: MlcrosoftV Excel 97

The Excel spreadsheet program was used for simple numeric calculations as documented in Section 5 of
this calculation file. The user-defined formulas, inputs, and results were documented in sufficient detail
in Section 5 to allow an independent repetition of the various computations.

S. Calculation

The Sequoyah Unit 2 CRC reactivity calculations are detailed calculations of the neutron multiplication
factor for actual critical reactor configurations. This analysis provides the geometry, material, core
loading, and calculational control descriptions for each CRC reactivity calculation performed with
MCNP. The MCNP input decks for each CRC reactivity calculation documented in this analysis were
created with the MACE software routine. Complete documentation of the MACE software routine and
MACE input deck preparation instructions are provided in Attachment I. The MACE input decks used
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to create each of the MCNP input decks are presented in Attachment II. The MACE generated MCNP
input decks are presented in Attachment II. The MCNP output decks are presented in Attachment IV
(the atachment tape has been moved to Reference 7.13). The kf results for each CRC reactivity
calculation ar presented in Section 6.

5.1. Sequoyah Unit 2 CRC Reactivity Calculations.

The Sequoyah Unit 2 CRC reactivity calculations represent three critical statepoints at which ether
BOL, B , or mid-cycle reactor start-ups were performed. Table 5.1 - presents a listing of these three
statepoints by reactor cycle and effective full-power day (EFPD) time.

Table 5.1-1. Sequoyah Unit 2 CRC Reactivity Calculations
Cycle Critical Statepoint EFPD Trme

I 0.0
3 0.0
3 210.9

5.2. Sequoyah Unit 2 MCNP Geometrical Descriptions

The MCNP models for the Sequoyah Unit 2 PWR incorporated detailed and explicit representations of
the fuel assemblies and react core components. Extensive fuel assembly and core modeling was
incorporated for regions beyond the extent of the active fuel in the axal direction to ensure that neutron
leakage was correctly simulated. Actual core loading patterns were utilized in all of the critical
configuration models. Core symmetry was used wherever possible to minimize the number of unique
fuel assembly descriptions that were required. The use of core symmetry also served to expedite the ke,
calculations. The depleted fuel in each assembly was composed of sixteen unique, axially delineated,
fuel compositions. These depleted fuel compositions were calculated with SAS2H as documented
throughout Reference 7.3. Burnable poison rod assemblies (BPRAs) and rod cluster control assemblies
(RCCAs) were modeled explicitly in the core locations corresponding to the measured critical
conditions at de various statepoints. The average system temperature and soluble boron concentration
that was measured at each critical statepoint was utilized in the MCNP models. Sections 5.2.1 through
5.2.7 discuss the MCNP geometric modeling details for the various components of the Sequoyah Unit 2
CRC configuations.

5.2.1. Sequoyah Unit 2 Reactor Core Geometric Description

The Sequoyah Unit 2 PWR is a Westinghouse reactor core design consisting of 193, 17x1 7 cell lattice,
fuel assemblies (p. 6, Ref. 7.11). A core liner surrounds the periphery fuel assemblies in the core. The
periphery of the reactor consists of the core barrel, the thermal shield, the pressure vessel cladding, and
the pressure vessel. These peripheral components are separated by regions of moderator (borated
water). A radial view of the reactor internals is shown in Figure 5.2.1-1. The height of the active fuel
region in the core is 365.76 cm (p. 6, Ref. 7.11). The assembly pitch in the core is 21.50364 cm (p. 6,
Ref. 7.11). Table 5.2.1-1 presents the dimensions from the center of the core to the outside surface of
the pressure vessel. An axial view of the reactor core internals is shown in Figure 5.2.1-2. Due to their
geometric complexity and low neutronic importance, the components in the reactor regions above and
below the upper and lower end-fittings of the fuel assemblies are homogenized into one material
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Composition for each region. These reactor regions above and below the fiel assembly end-fittings are

modeled as uniform geometric cells, each containing the appropriately homogenized material
composition. The homogenization of these components will allow MCNP to simulate the average axial

leakage from the system.

Table 5.2.1-1. Sequoyah Unit 2 Reactor Radial Dimensions' (p. 3, Ref. 7.11)

Description Thickness (cm) Outer Radius (cm)

Core center . 0

Half of FA-I 10.70102 10.70102

Water 0.10160 10.80262

FA-2 21.A0204 32.20466

Water 0.10160 3230626

FA-3 21.A0204 53.70830

Water 0.10160 53.80990

FA-4 21.A0204 75.21194

Water 0.10160 7531354

FA-5 21.40204 96.71558

Water 0.10160 96.81718

FA-6 21A0204 118.21922

Water 0.10160 118.32082

FA-7 21.40204 139.72286

Water 0.10160 139.82446

FA-8 21A0204 161.22650

Water 0.19350 161.42000

Core liner 2.85750 164.27750

Water 23.68250 187.96000

Core barrel 5.71500 193.67500

Water 7.62000 201.29500

Thermal shield 6.98500 208.28000

Water 11.11250 219.39250

Vessel cladding 0.31750 219.71000

Pressure vessel 21.59000 241.30000

Dimensions are for a standard (STD) Westinghouse 7x17 fiel assembly core loading.
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Fligure 5.2.1-1. Radial View of the Sequoyah Unit 2 Reactor Internals as Modeled in MCNP
(p. 4, Ref. 7.11)
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Figure 5.2.1-2. Axil View of the Sequoyah Unit 2 Reactor Internals as Modeled in MCNP
(Radial Dimensions: p. 4, Ref 7.11)
(Axial Dimensions: p. 8, Ref 7.11)
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52.2. Sequoyah Unit 2 Fuel Assembly Geometric Descriptions

The Sequoyah Unit 2 CRC configurations contained fuel assemblies from six different fuel batches.
Fuel assemblies from the various fuel batches were inserted into the reactor core in diffierent
combinations for each cycle. Only one fuel assembly design was represented in the various fuel
batches- Westinghouse standard fuel assembly design (ST). The fuel assembly design utilizes 17x17
pin cell lattices with a pin cell lattice pitch of 1.25984 cm (p. 6, Ref. 7.11). The specifications for each
fiel batch are summarized in Table 5.2.2-1.

Table 5.2.2-1. Fucl Assembly Specification Summary (p. 22, RtL 7.11) -
Fresh Fuel FA' Wt%'/ kg U F 2 Pellet IP Clad P Clad FA Grid
Batch Batch Type U-23S per FA OD3 (cm) OD (cm) ID4 (cm) Material
C ycle _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _

1 STD 2.10 458.88 0.819150 0.94996 0.83566 Inconel
1 2 SID 2.60 458.88 0.819150 0.94996 0.83566 Inconel
1 3 Sll 3.10 458.98 0.819150 0.94996 0.83566 Inconel
2 4 SID 3.50 458.97 0.819150 0.94996 0.83566 Inconel
3 5A SI) - 3.80 461.50 0.819150 0.94996 0.83566 Inconel
3 SB STD 3.60 460.71 0.81910 0.94996 0.83566 Inconel

'FA Fuel Assembly,2 FP Fuel MP 3 OD Outer Diame , 4 ID = Inner DiamCtf 5 WV/. e Weight
Percent

,

Each fuel assembly contains one instrument tube and twenty-four guide tubes (p.6, Ref. 7.11). The
guide tubes consist of two axial sections each having different dimensions (p. 22, Re. 7.1 1). Table
5.2.2-2 summarizes the instrument tube and guide tube specifications. Ihe fuel pin, guide tube, and
instument tube positions are shown in Figure 52.2-1.
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Table 5.2.2-2. Instrument and Guide Tube Specification Summary (p. 22, Ref 7.11)
Description Assembly Design | aterial OD (cm) ID (cm)

Instrent Tube STD Zircaloy-4 1.22428 1.14300
Gide Tube SID Zircaloy-4 1.22428 1.14300

Upper Region .
Gude Tube STD Zircaloy-4 1.08966 1.00838

Le Region._

1Assembly Pitch - 21.50364 cmi ,. ,
-q

P,

-. I L FinPitcb- 125984 cm

CGT T U G
UT3 T G lT UTM 1OT11

7T UT U G |ETa UT GT)|| 

GUT

G1 UT UT GlT G

a Guide Tube B Instrument Tube [ Fuel Pin

(This sketch is not to scale.)

Figure 5.2.2-1. Fuel Pin, Guide Tube, and Instrument Tube Locations in Fuel Assembly
(p. 7, Ref. 7.11)
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Each fuel assembly has six intermediate spacer grids and one lower end spacer grid (p. 8, Ref. 7.11).
The intermediate spacer grids are made of Inconel in the STD fuel assembly design (p. 22, Ref. 7.11).
The intermediate spacer grid height and volume is summarized in Table 5.22-3. The spacer grid
material volume was homogenized with the corresponding borated moderator volume and placed
uniformly between the assembly rods and within the assembly pitch boundaries in each spacer grid
location. The axial locations of the spacer grids are shown in Figure 5.2.2-2. The lower end-fitting of
each fuel assembly design is modeled as a homogenized region, 11.951 cm in height (p. 8, Ref 7.11),
distributed uniformly between and below the fuel rods, guide tubes, and instrument tubes. The upper
end-fitting of each fuel assembly design is modeled as a homogenized region, 15.506 cm in height (p. 8,
Re. 7.1 1), distributed uniformly between and above the fuel rods, guide tubes, instrument tubes,
brnable poison rods (BPRs), and RCCAs.

Table 5.22-3. Intermediate and Lower End Spacer Grid Height and Volume
(p. 6, ReL 7.11)

Description STD Assembly
Material Inconel

Height (cm) 3.35788
Volume (cm) 95.234

.I
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(All dimensions are in centimeters. This sketch is not to scale.)

Figure 5.2.2-2. Axial View of STD Fuel Assembly (p. 8, REf. 7.11)
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5.2.3. Fuel Pin Geometric Description

The cross-sectional view along the length of a fuel pin is shown in Figure 5.2.3-1, to present the
modeled axial dimensions. The radial dimensions of the fuel pins for each fuel batch are presented in
Table 5.2.2-1. The fuel pins in each assembly are modeled with sixteen axial fuel nodes, each
representing a unique fuel composition corresponding to the fuel node depletion. The height of each
fuel node is 22.S6 cm (p. 36, Ref. 7.11). The fuel pin upper end cap and upper plenum materials are
homogenized and distributed uniformly throughout the plenum and end cap region. The fuel pin lower
end cap and lower plenum materials are also homogenized and distributed uniformly throughout the
plenum and end cap region.

Fuel Pin Upper Plenumf
392.3670 cm End Cap Region

Fuel Pin Cladding
377.7110 cm Fuel Node I

Fuel Node 2

Fuel Node 3

Fuel Node 4

Fuel Node S

Fuel Node 6

Fuel Node 7

Fuel Node 8

Fuel Node 9

Fuel Node 10

Fuel Node 11

Fuel Node 12

Fuel Node 13

Fuel Node 14

Fuel Node IS

11.95 10M an , . _F . - -- Fuel Node 16

Fuel Pin Lower Plenun
7.2136cm End Cap Region

(This sketch is not to scale.)

Note: The 0.0 cm reference point for the axial dimensions is located at the bottom of the lower end-
fitting.

Figure 5.23-1. Fuel Pin Geometry Model in MCNP (p. 12, Ref 7.11)
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5.2.4. Guide Tube Geometric Description

The cross-sectional view along the length of a guide tube is presented in Figure 5.2A-1. Tbe MCNP
model dimensions are shown in Figure S.2.4-1. The guide tubes are modeled explicitly into the upper
and lower end-fittings of the fuel assembly.

Guide Tube Materia

Borated Moderator

I

STD

~~69241 0=

Guide Tube Material 1
T ..

0.0 cm
Guide Tube Centerline

(This sketch is not to scale.)

Note: The 0.0 cm reference point for the axial dimensions is located at the bottom of the lower end-
fitting.

Figure 54-1. Guide Tube Geometry Model in MCNP
(Radial Dimensions: p. 22, Ref. 7.1 1)
(Axial Dimensions: p. 10, Rf. 7.11)
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5.2.5. Instrument Tube Geometric Description

The cross-sectional view along the length of an instrument tube is presented in Figure 52.5-1. The
MCNP model dimensions are shown in Figure 5.2.5-1. The instrument tubes are modeled explicitly up
to the bottom of the upper end-fitting and into the lower end-fitting of the fuel assembly. Truncating the
instrument tube at the bottom of the upper end-fitting of the assembly has a negligible effect on the
reactor core kr.

3923670 cm

k ~~~~i
lnstrument Tube MeteFi

Borated Modemalor

-t

0.0 cm
Instrument Tube Centerline

(This sketch is not to scale.)

Note: The 0.0 cm reference point for the axial dimensions is located at the bottom of the lower end-
fitting.

Figure 5.25-1. Instrument Tube Geometry Model in MCNP
(Radial DImensions: p. 22, Ref. 7.11)
(Axial Dimensions: p. 11, Ref. 7.11)
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5.2.6. BPRA Geometric Description

The BPRAs utilized in Sequoyah Unit 2 are composed of either of two types ofBPRs: Pyrex or WABA
(Wet Annular Burnable Absorber). The Pyrex BPRs use B203-SiO2 as the absorber material (p. 22, Ref.
7.11). The WABA BPRs use B4C-A1203 as the absorber material (p. 22, Ref. 7.11). Both the Pyrex and
WABA BPRs are annular in design. However, the Pyrex BPR has a dry annular gap, and the WABA
BPR has a wet annular gap. The specifications for both the Pyrex and WABA BPRs are summarized in
Table 52.6-1. The various BPRAs utilized in Sequoyah Unit 2 were composed of a number of either
Pyrex or WABA BPRs arranged in specific geometric patterns. Figure 5.2.6-1 shows the different
geometric patterns available for BPRAs in Sequoyah Unit 2. The burnable poison (BP) in each BPRA is
depleted during reactor operation. This BP depletion was modeled in the fuel depletion calculations (p.
9, Ref. 7.3). The depleted BP material was retained for use in the MCNP models. For the depletion
calculations, the BP was delineated into axial regions corresponding to the axial fuel node delineation
(p. 16, ReE 7.3). The cross-sectional view along the length of a modeled Pyrex and a modeled WABA
BPR is shown in Figure 526-2. The upper cap and upper stem of the Pyrex and WABA BPRs were
neglected in the MCNP models. The upper cap and upper stem components have negligible reactivity
worth. In the actual WABA BPRs, the water annulus extends through the upper and lower plenum
regions. In the MCNP models, the water in the annulus of the WABA BPRs is homogenized with the
other materials in the upper and lower plenum regions. This approximation has no effect on reactivity.

Table 5.2.6-1. Pyrex and WABA BPR Specification Summary (p. 22, Ret 7.11)
Description Pyrex WABA
BP Material B203-SiO 2 B4C-A1203

Boron Loading 12.5 wto B20 3 14.0 wV/e A1203
0.00624 g B-l0/cm 0.006165 g B-lO/cm

BP Density (g/cmj) 2.299' 2.593a
BP Outer Diameter (OD) (cm) 0.85344 0.8077
BP Inner Diameter (ID) (cm) 0A8260 0.7061

BPR Clad Material Stainless Steel (Type 304) Zircaloy4
BPR Outer Clad OD (cm) 0.96774 0.96774
BPR Outer Clad ID (cm) 0.87376 0.83570
BPR Inner Clad OD (cm) 0.46101 0.67820
BPR Inner Clad ID (cm) 0.42799 0.57150

' The calculations performed to obtain these densities, using the information provided on page 22 of
Reference 7.11, are documented on pages 10 and 11 of Reference 7.3.
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24 Guide Thbcs and
flnstrument Tubc

20 Burnable Poison Rods 16 Burnable Poison Rods

12 Burnable Poison Rods 10 Burnable Poison Rods
(BPRs toward core center)

9 Burnable Poison Rods

8 Burnable Poison Rods 24 Burnable Poison Rods

a Instrument Tube 1 Guide Tube K Burnable Poison Rod 0 Fuel Pin

Figure 5.2.6-1. BPR Loading Patterns for Sequoyah Unit 2 BPRAs (p. 28, Ref. 7.11)
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(Ihis sketch is not to scale.)

Note: The 0.0 cm reference point for the axial dimensions is located at the bottom of the lower end-
fitting.

Figure 5.2.6-2. Cross-Sectional View Along Length of Pyrex or WABA BPR
(Pyrex Dimensions: p. 17, Ref. 7.11)

(WABA Dimensions: p. 18, Ref 7.11)
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5.2.7. RCCA Geometric Description

A RCCA is composed of twenty-four control rods (CRs) distributed such thateach guide tube has an
inserted CR and all CRs are at the same height in the assembly. The CR specifications are summarized
in Table 51.7-1. The Sequoyah Unit 2 eactor contains four RCCA banks that may be inserted into the
core during startup and operation. Each RCCA in a given bank is moved up or down simultaneously.
Each ofthe four RCCA banks is at a specified axial location in each CRC statepoint reactivity
calculation. Table 5.2.7-2 shows the RCCA bank positions in the core for each of the CRC statepoint
reactivity calculations. The absorber material of the CRs was modeled with a maximum height of
360.68 cm depending on the depth of the RCCA bank insertion (p. 14, Ref. 7.11). The CRs were always
explicitly modeled to the top of the fuel assembly upper cnd-fitting. The truncation of the RCCA at the
top of the assembly upper end-fittings is acceptable due to the decreasing reactivity worth of regions
extending beyond the length of the active fuel. If the RCCA bank was partially inserted, the absorber
material in the CRs was modeled explicitly fiom the top of the upper end-fitting to the depth of
insertion. The CR lower end-plug was modeled inside the CR cladding directly below the absorber
material. A cross-sectional view along the length of the CR is shown in Figure 5.2.7-1.

Table 5.2.7-1. RCCA Control Rod Geometric Specification Summary (p. 22, Red 7.11)
Pellet Material Ag-In-Cd

Fraction of Pellet Materials Ag (80 wt%), In (15 wt%), Cd (5 wt%)
Pellet Density 10.16 g-crn3

Pellet Outer Diameter 0.86614 cm
Clad Material Stainless Steel (Type 304)

Clad Outer Diameter 0.96774 cm
Clad Inner Diameter 0.87376 cm

Table 5.2.7-2. RCCA Bank Insertion Heights for the
Sequoyah Unit 2 CRC Statepoints' (p. 63, Ref. 7.11)

Cycle Stpointank CA Bank CB Bank CC Bank CD
._ 0 . 0 _- _ EFPD __ 26 7 . 0

3 0.0 WD WD WD 328.0
1 0.0 WD WI VD 327.0
3 210.9 WD WD WD 285.0

'The RCCA bank insertion heights are presented as the distance in centimeters between the bottom of
the CR absorber material and the bottom of the active fuel.

2 WD means that the RCCA bank is 00%6 wiithdrawn. This corresponds to a height of 378.0 cm in the
table. The exact RCCA insertion height at the 100/e withdrawn position was not specified in
Reference 7.11. The value of 378.0 cm was an acceptable approximation since the RCCA absorber
material was placed outside of the active fuel region.
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38SA91 cm - --

362.550 cm - -

The explicit control rod
model is truncated at the
top ofthe fuel assembly
mpper end-fing in
RCCAs that are patialy
inerd. 

. I .4 L

Control Rod Claddn

7- Control Rod Absorber-to-Cladding Gap

Control Rod Absorber

- Control Rod Lower Plenum

- Control Rod Upper Plenum

1.870 cm ---
Reference Point for Dimensions 0.0 cm - - -.

I
.

Control Rod Centerline
(is sketch is not to scale.)

Note: Due to the axial position of the RCCA banks in the CRC configurations, modeling of the CR
upper plenum was not required in any of the MCNP calculations for Sequoyah Unit 2. The 0.0 cm
reference point for the axial dimensions is located at the bottom of the lower end-fitting.

Figure 5.2.7-1. Cross-Sectional View Along the Length of a Control Rod (p. 14, ReL 7.11)
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5.3. Sequoyah Unit 2 MCNP Material Descriptions

The material descriptions used in the MCNP CRC reactivity calculations correspond to the actual reactor
component materials. Components with detailed geometric features were homogenized where
approrte. The homogenization of these materials preserves the average neutron interaction rate such
that the reactivity worth ofthese materials in the system is approximated. All homogenizations are
based on the explicit volumes of the various component materials in the regions of interest. The
depleted fuel and depleted burnable poison materials utilized in the MCNP reactivity calculations are
obtained from depletion calculations performed using the SAS2H code in the SCALE 4.3 Modular Code
System (Ref. 7.2). Detailed descriptions of the fuel and burnable poison depletion calculations arc
documented throughout Reference 7.3.

5.3.1. MCNP Cross Section Libraries-

The MCNP cross section libraries utilized in the reactivity calculations are one of the primary
components ofthe calculation that determines whether or not the neutronic behavior of the system is
simulated correctly. Table 5.3.1-1 lists all of the MCNP cross section library identifiers (ZAID's)
utilized in the CRC reactivity calculations documented in this calculation file. The MCNP ZAID's are
used to identify the cross section libraries. The ZAID consists of a 5 integer element and isotope
identifier followed by a cross section library designation suffix. The first one or two integers in the
ZAID refer to the atomic number of the corresponding element. The three integers preceding the
decimal always refer to the isotopic mass number. The ZAID suffixes presented in Table 5.3.1-1
correspond to libraries compiled from either ENDF/B-V, ENDF/B-VI, LANIJT-2, or LLNL evaluated
cross section data sets. The atom percent in nature of the various isotopes presented in Table 5.3.1-1
were obtained from Reference 7.5. The atomic weight ratios, temperatures, library names, and data
sources were obtained from Attachment I of Reference 7.12.

The cross section libraries used for the various isotopes and eements do not correspond to the
temperature at which these isotopes and elements exist in the critical configurations. The U-235 and U-
238 cross section libraries were processed at 587.0 K. The effects of temperature on the U-238 cross
sections dominate with respect to the effects of temperature on the other isotopic and elemental cross
sections. The majority of the other cross section libraries utilized in the MCNP calculations were
processed at 294.0 K. Some less significant isotopic and elemental cross section libraries were
processed at 0 K.

The isotopes used in the fuel of the MCNP calculations represent the majority of the isotopes present in
the actual material. However, cross section libraries for some of the less significant isotopes were not
available in the standard cross section package that accompanies the MCNP software distribution. he
isotopes not modeled in fuel of the MCNP calculations have a relatively low reactivity worth due to a
combination of their cross sections and low abundance.

Table 5.3.1-1. MCNP Cross Section Libraries Used in the CRC Reactivity Calculations

Element MCNP Atom % in Atomic NW. T Library D S
Isotope ZAID Nature Ratio' Temp. () Name Data Source

H-1001.50c 99.985 0.999167 294.0 rmccs ENDFIB-V.0
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Table 5.3.1-1. MCNP Cross Section Libraries Used In the CRC Reactivity Calculations

Element J MCNP Atom % in Atomic Wt. Libraxy Data Source
Isotope ZAID Nature Ratio' Temp. O Name

H-3 1003.50c 0.0 2.990140 294.0 rmccs ENDF/B-V.0

He4 2004.50c 99.999 3.968219 294.0 rmccs ENDFIB-V.0

Li-6 3006.50c 7.5 5.963450 294.0 rmccs ENDFIB-V.0

Li-7 3007.55c 92.5 6.955733 294.0 rmccs ENDF/B-V.2

Be-9 4009.50c 100.0 8.934763 294.0 rmccs ENDF/B-V.0

B-10 5010.50c 19A002 9.926922 294.0 rmccs ENDFAB-V.0

B-ll 5011.56c 80.600 2 10.914730 294.0 newxs LANLr-2

C-nat 6000.S0c 100.0 11.907856 294.0 rmces ENDFAB-V.0

N-14 7014.50c 99.630 13.882780 294.0 rmOcs ENDFIB-V.0

0-16 S016.50c 99.760 15.857510 294.0 rmccs ENDFIB-V.0

AI-27 13027.50c 100.0 26.749756 294.0 rmccs ENDFAB-V.0

Si-nat 14000.50c 100.0 27.844241 294.0 endf5p ENDF/B-V.0

P-31 15031.50c 100.0 30.707682 294.0 endf5u ENDF/B-V.0

S-32 16032.50c 95.02 31.788939 3 294.0 endffu ENDFJB-V.0

Ti-nat 22000.50c 100.0 47.467124 294.0 endf5u ENDF/B-V.0

Cr-50 24050.60c 4.345 49.516983 294.0 endf6O ENDF/B-VI.I

Cr-52 24052.60c 83.790 51.494313 294.0 endf60 ENDF/B-VI.1

Cr-53 24053.60c 9.500 52.485863 294.0 endf60 ENDF/B-Vl.1
Cr-54 24054.60c 2.365 53.475519 294.0 endf60 ENDF/B-VI.1

Mn-55 25055.50c 100.0 54.466099 294.0 endf5u ENDFIB-V.0

Fe-54 26054.60c 5.900 53.476242 294.0 endf60 ENDF/B-VI.I

Fe-56 26056.60c 91.720 55.454429 294.0 endf 0 ENDF/B-VI.I

Fe-57 26057.60c 2.100 56.446290 294.0 endf60 ENDF/B-VI. I

Fe-58 26058.60c 0.280 57.435600 294.0 endf60 ENDF/B-VZ.1

Co-59 27059.50c 100.0 58.426930 294.0 endf5u ENDF/B-V.0

Ni-58 28058.60c 68.270 57.437652 294.0 endf60 ENDFIB-VI.1

Ni-60 28060.60c 26.100 59.415952 294.0 endf60 ENDF/B-Vl.l

Ni-61 28061.60c 1.130 60.407628 294.0 endf60 ENDFJB-VI.I

Ni-62 28062.60c 3.590 61.396349 294.0 endf60 ENDF/B-VI.1

Ni-64 28064.60c 0.910 63.378793 294.0 endf60 ENDFJB-VI.1

Cu-63 29063.60c 69.170 62.389001 294.0 endf60 ENDF/B-VI.2
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I

Table 53.1-1. MCNP Cross Section Libraries Used in the CRC Reactivity Calculations

. lement MCN Atom % in Atomic WL Library Data Source

Isotope ZATID Nature Rati ep Name

Cu-65 29065.60c 30.830 64.37002B 294.0 endf60 ENDF/B-VI.2

As-75 33075.35c 100.0 74.277979 0.0 rmccsa ENDFIB-V.0

Kr-80 36080.50c 2.25 79.229851 294.0 rmccsa ENDFIB-V.0

Kr-82 36082.50c 11.6 81.209803 294.0 rmccsa ENDFA3-V.0

Kr-83 36083.50c 11.5 82.201858 294.0 rmccsa ENDFIB-V.0

Kr4-4 36084.S0c 57.0 83.190662 294.0 rmccsa ENDFIB-V.0

Kr-96 36086.50c 17.3 85.172596 294.0 rmccsa ENDF/B-V.0

Y-89 39089.50c 100.0 88.142108 294.0 endf5u ENDFA3-V.0

Zr-nat 40000.60c 100.0 90.439990 294.0 cndf60 ENDFIB-VI.1

Zr-93 40093.50c 0.0 92.108361 294.0 kidman ENDFAB-V.0

Nb-93 41093.50c 100.0 92.108263 294.0 endf5p ENDF/B-V.0

Mo-nat 42000.50c 100.0 95.107188 294.0 endffu ENDF/B-V.0

Mo-95 42095.50c 15.92 94.090546 294.0 kidman ENDFIB-V.0

Tc-99 43099.50c 0.0 98.056595 294.0 Iddman ENDF/B-V.0

Ru-101 44101.50c 17.1 100.038748 294.0 Iddman ENDFlB-V.0

Ru-103 44103.50c 0.0 102.022 294.0 kddman ENDFAB-V.0

Rh-103 45103.50c 100.0 102.021490 294.0 rmccsa ENDF/B-V.0

Rh-105 45105.50c 0.0 104.005 294.0 kidman ENDFIB-V.0

Pd-105 46105.50c 22.33 104.003885 294.0 Iddman ENDFIB-V.0

Pd-108 46108.S0c 26.46 106.976942 294.0 kidman ENDFAB-V.0

Ag-107 47107.60c 51.839 105.986724 294.0 cndf60 ENDFJB-VI.0

Ag-109 47109.60c 4.161 107.969204 294.0 endf60 ENDFAB-VI.0

Cd-nat 48000.50c 100.0 111.445880 294.0 endffu ENDFIB-V.0

In-nat 49000.60c 100.0 113.831536 294.0 endf60 ENDFIB-VI.0

Sn-nat 50000.35c 100.0 117.690428 0.0 endi85 LLNL

Xe-131 54131.50c 21.2 129.780532 294.0 kidman ENDF/B-V.0

Xe-134 54134.35c 10.4 132.755077 0.0 endl85 LLNL

Xe-135 54135.53c 0.0 133.748208 587.0 eprixs ENDFJB-V

Cs-133 55133.50c 100.0 131.763705 294.0 kidman ENDF/B-V.0

Cs-135 55135.50c 0.0 133.746975 294.0 kidman ENDFJB-V.0

Ba-138 56138.50c 71.70 136.720557 294.0 rmccs ENDF/B-V.0
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Table 5.3.1-1. MCNP Cross Section Ltbraries Used In the CRC Reactivity Calculations

Element I MCNP Atom % n Atomic Wt. Lbay D 
Isotope MC3< _ Atom~~ic t Temp. go) Lfbnary Data SourceIsotope ZAID Nature Ratio' ep Name

Pr-141 59141.50c 100.0 139.697185 294.0 kidman ENDFAB-V.0

Nd-143 60143.50c 12.18 141.682152 294.0 kiddman ENDFAB-V.0

Nd-145 60145.5Oc 8.30 143.667706 294.0 kidmran ENDFIB-V.0

Nd-147 60147.50c 0.0 145.654 294.0 kidman ENDFIB-V.0

Nd-148 60148.50c 5.76 146.646216 294.0 kidman ENDFIB-V.0

Pm-147 61147.50c 0.0 145.653 294.0 Iddman ENDFIB-V.0

Pm-148 6114B.50c 0.0 146.647 294.0 Iddman ENDFJB-V.0

Pm-149 61149.50c 0.0 147.639 294.0 kidman ENDF/B-V.0

Sm-147 62147.50c 15.0 145.652830 294.0 kidman ENDF/B-V.0

Sm-149 62149.50c 13.8 147.637915 294.0 endf5u ENDFIB-V.0

Sm-150 62150.50c 7.4 148.629416 294.0 Iddman ENDF/B-V.0

Sm-151 6215 1.50c 0.0 149.623 294.0 Iddman ENDFIB-V.0

Sm-152 62152.50c 26.7 150.614670 294.0 kidman ENDFAB-V.0

Eu-1S1 63151.55c 47.8 119.623378 294.0 neWxs LANLT-2

Eu-152 63152.50c 0.0 150.616668 294.0 endf5u ENDFB-V.O

Eu-153 63153.55c 52.2 151.607568 294.0 newxs LANLIT-2

Eu-154 63154.50c 0.0 152.600719 294.0 endf5u ENDF/B-V.0

Eu-155 63155.50c 0.0 153.592 294.0 idman ENDF/B-V.0

Gd-152 64152.50c 0.20 150.614731 294.0 endffu ENDFIB-V.0

Gd-154 64154.SOc 2.18 152.598614 294.0 endf5u ENDFiB-V.0

Gd-155 64155.50c 14.80 153.591761 294.0 cndf5u ENDFAB-V.0*

Gd-156 64156.50c 20.47 154.582676 294.0 cndf5u ENDFlB-V.0

Gd-157 64157.50c 15.65 155.575907 294.0 endf5u ENDFAB-V.0

Gd-158 64158.50c 24.84 156.567459 294.0 endf5u ENDF/B-V.0

Gd-160 64160.SOc 21.86 158.553203 294.0 cndf5u ENDFIB-V.0

Ho-165 67165.55c 100.0 163.513493 294.0 newxs LANIJr-2

Ta-181 73181.50c 99.988 179393575 294.0 endf5u ENDFIB-V.0

Th-232 90232.50c 100.0 230.044724 294.0 endf5u ENDFIB-V.0

Pa-233 91233.50c 0.0 231.038304 294.0 endf~u ENDF/B-V.0

U-233 92233.50c 0.0 231.037695 294.0 rMcs ENDFIB-V.0

U-234 92234.50c 0.0055 232.030412 294.0 endf5p ENDFAB-V.0
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Table 53.1-1. MCNP Cross Section Libraries Used In the CRC Reactivity Calculations

Element MCNP Atom % In Atomic Wt. Library Data Source

Isotope ZAID Nature Ratio Name

U-235 92235.53c 0.7200 233.024773 587.0 cpixs ENDFIB-V.0

U-236 92236.50c 0.0 234.017806 294.0 endf5p ENDFJB-V.0

U-237 92237.50c 0.0 235.012352 294.0 endf5p ENDFJB-V.0

U-238 92238.53c 99.2745 236.005803 587.0 eprixs ENDFB-V.0

Np-235 93235.35c 0.0 233.024904 0.0 endi85 LLNL

Np-236 93236.35c 0.0 234.018854 0.0 endI85 LLNL

Np-237 93237.50c 0.0 235.011799 294.0 endf5p ENDFAB-V.0

Np-238 93238.35c 0.0 236.005958 0.0 endl85 LLNL

Pu-237 94237.35c 0.0 235.012031 0.0 endi85 LLNL

Pu-238 94238.SOc 0.0 236.004583 294.0 endf5p ENDFIB-V.0

Pu-239 94239.55c 0.0 236.998573 294.0 rmccs ENDF/B-V.2

Pu-240 94240.S0c 0.0 237.991619 294.0 rmccs ENDFIB-V.0

Pu-241 94241.50c 0.0 238.986041 294.0 endf5p ENDFAB-V.0

Pu-242 94242.SOc 0.0 239.979326 294.0 endf5p ENDF/B-V.0

Am-241 95241.50c 0.0 238.986019 294.0 endffu ENDF/B-V.0

Am-242m 95242.50c 0.0 239.980121 294.0 endf5u ENDFIB-V.0

Am-243 95243 .SOc 0.0 240.973348 294.0 endf5u ENDFIB-V.0

Cm-242 96242.50c 0.0 239.979418 294.0 endf5u ENDF/B-V.0

Cm-243 96243.35c 0.0 240.973356 0.0 cndl85 LLNL

Cm-244 96244.50c 0.0 241.966119 294.0 endf5u ENDF/B-V.0

Cm-245 96245 .35c 0.0 242.960245 0.0 endl8S LLNL

Cm-246 96246.35c 0.0 243.953373 0.0 endIBS LLNL

Cm-247 96247.35c 0.0 244.947884 0.0 endlS5 LLNL

Cm-248 96249.35c 0.0 245.941272 0.0 endl8S LLNL

The atomic weight ratio presented for each isotope/element is the ratio of the isotope/element mass to

the mass of a neutron. The mass of a neutron is 1.008664904 anu (p. 57, Ref. 7.5). The atomic weight

ratio values are obtained from the "xsdir" file for MCNP as identified on page III-2 of Reference 7.4.

2 The atom percent in nature of B-10 and B-Il varies significantly between different geographical
regions of the world. The atom percents in nature that are listed in Table 53.1-1 for B-10 and B-l l

were obtained from page 232 of Reference 7.6.
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3 he atomic weight ratio for natural sulfur is utilized in conjunction with the S-32 cross section libray
in the determination of the sulfir content in the various materials modeled in the MCNP calculations
documented herein.

5.3.2. Reactor Materials

The tables presenting calculated material compositions in this section show excessive significant figures.
The number of significant figures in the composition values are a result of the composition calculation
and should not be interpreted as reflecting an excessively high level of accuracy.

The reactor components modeled in the MCNP CRC reactivity calculations include the following: core
liner, core bael, thermal shield, pressure vessel cladding, pressure vessel, borated moderator, upper
reactor internals region, and lower reactor internals region. The material compositions are described in
terms of elemental or isotopic weight percents with an overall material density.

The core liner, core barrel, thermal shield, and pressure vessel cladding are composed of Stainless Steel
304 (SS304) (p. 3, Ref. 7.1 1). The SS304 composition is shown in Table 5.3.2-1. The pressure vessel is
composed of carbon steel (p. 3, Ref. 7.11). Ihe carbon steel composition is shown in Table 5.3.2-2.

The bonaed moderator is composed of a homogeneous mixture of boron and water. The boron
concentration in water is provided in terms of parts-per-million (ppm) by mass. Since the moderator in
each CRC statepoint configuration has a different boron concentration and tmperature, the overall
borated moderator composition and density is different in each configuration.

The composition of the borated moderator and the borated moderator constituents in the homogenized
spacer grid compositions as defined in the MCNP input decks are calculated by MACE. MACE uses
linear interpolation in a steam table to obtain the borated moderator density value as described in
Attachment I. Other materials in the MCNP input deck that contain borated moderator as a constituent
are not calculated by MACE. These other material compositions are calculated in an EXCEL
sprdsheet and are provided to MACE as input to be placed in the MCNP input decks. The density of
the borated moderator that is used in the spreadsheet calculation of the material compositions is obtained
using linear interpolation in the steam tables utilized by MACE. The MACE calculated moderator
density and the spreadsheet moderator density are identical in value. Table 5.32-3 presents the borated
moderator composition, temperature and density for each CRC statepoint reactivity calculation. The
borated moderator is used throughout the core configuration and between the various reactor
components.

The following set of equations are used to calculate the borated moderator compositions shown in Table
5.32-3. The atomic weight ratio values for hydrogen, oxygen, boron-lo, and boron-1 I are obtained
from Table 5.3.1-1. The atomic weight ratio for natural boron is 10.718156 (Ref 7.12).
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Equation 5.3.2-1. Boron Weight Percent in Borated Moderator

Boron wt % - (Boron pm)(l.OE- 4)
1+(Boronppm)(I.OE-6)

Equation 5.3.2-2. Boron-10 (B-10) Weight Percent in Borated Moderator

B -0 wtIn (B-10atom%inB)(B-OAtomic Wt.Rio) (Bw/)
(B Atomic Wt. Raio)(100.0)

where B is natural boron.

Equation 5.3.2-3. Boron-Il (B-1l) Weight Percent in Borated Moderator

B -1I w& = (B-llatom% in B)(B-11 Atomic Wt. Ratio) (B wt%)
(B Atomic Wt. Ratio)(]00.0)

Equation 53.2-4. Hydrogen Weight Percent in Borated Moderator

^~ ~ ~ ~~~~~~~~ ( Al Atomic Wt. Ratio) (2) (I00. t- B w1t0)Haogen wr°=
14&oen w/,, fi( Atomic Wt. Ratio)(2) + P A tomic Wt. Ratio)]

where H is hydrogen, B is natural boron, and O is oxygen.

Equation 53.2-5. Oxygen Weight Percent in Borated Moderator

Oxygen wios = (O Atomic Wt. Ratio) (100.0 - B wtl)
[(X Atomic Wt. Ratio)(2) +(O Atomic Wt Ratio)]

where H is hydrogen, B is natural boron, and 0 is oxygen.

A large number of homogenized material compositions are provided to MACE as input. These
homogenized material compositions are made up of various base components such as SS304, Inconel,
Zircaloy-4, and borated moderator that are present in certain volume fractions. The homogenization of
the base components into single homogenized material compositions is performed using Equations
53.2-6 through 5.3.2-8. Once the calculations in Equations 53.2-6 through 5.3.2-8 are performed, the
homogenized material composition is provided as input to MACE in terms of the homogenized material
composition density and base component material constituent weight percents.

Equation 5.3.2-6. Homogenized Material Density Calculation

Homogenized Material Density = [(p) (Volume Fraction in Homogenized Material)., 
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where, m= a single base component material of the homogenized material, M= the total number of base
component materials in the homogenized material, and p= the mass density of the base component
material.

Equation 5.3.2-7. Calculation of Mass Fraction of Base Component Material in Homogenized Material

(Mass Fraction of Base Component gp). (Voume Fraction in Homogenized Material),,
Material in Homogenized Material) [ Homogenized MWerial Density J

Equation 5.32-8. Calculation of Weight Percent of Base Component Material Constituent in
Homogenized Material{ WeighPercent of Base {MassFraction of Base WeightPercent of Base

Component Material Component Material In Component Material Constituent
Constituent in Homogenized Material BaseJComponent Axerial
Homogenized Material)

The upper reactor internals region contains borated moderator and hardware composed of SS304 and
Inconed (p. 9, Ref 7.11). This region is modeled with a homogenized material composition in the
MCNP CRC reactivity calculations. The upper reactor internals region is modeled as a number of
rectangular sub-regions each placed directly above a fuel assembly. The material volume fiactions in
each of the rectangular upper reactor internals sub-regions depend on whether or not the fuel assembly
below the sub-region is empty or has either a BPRA or RCCA inserted at the critical statepoint Table
5.3.24 contains the material volume fractions for the upper reactor internals sub-region positioned
above a fuel assembly containing no insertion assembly, a BPRA, and a RCCA. The SS304 material
composition is presented in Table 5.3 2-1. The Inconel and borated moderator compositions are
presented in Tables 53.2-5 and 5.3.2-3, respectively. The component material compositions are used in
conjunction with their volume fractions in each of the upper reactor internals sub-regions to obtain a
homogenized material composition and density that can be specified in the MCNP input decks. The
calculated homogenized material compositions for the upper reactor internals sub-regions positioned
above a fuel assembly containing no insertion assembly, a BPRA, and a RCCA are presented in Tables
5.3.2-6 through 5.3.2-8, respectively. The homogenized material compositions for each of the upper
reactor internals subregions are different between CRC statepoints, as shown in Tables 5.3.2-6 tbrough
5.3.2-8, due to the difference in moderator specifications between the statepoints.

The lower reactor internals region contains SS304 hardware and borated moderator. The volume
fractions of SS304 and borated moderator in the lower reactor internals region is presented in Table
5.3.2-9. The SS304 and borated moderator compositions are presented in Tables 5.3.2-1 and 5.3.2-3,
respectively. The calculated homogenized material compositions for the lower reactor internals region
are presented in Table 5.3.2-10. The homogenized material composition for the lower reactor internals
region is different between CRC statepoints, as shown in Table 5.32-10, due to the difference in
moderator specifications between the statepoints.

The homogenizations of the upper and lower reactor internals regions are expected to have a minimal
effect on the core reactivity due to their limited reactivity worth and proximity to the active fiel. The



Waste Paclmge Operations Engineering Calculation
Wast Pakg Oprtin Eniern aclto
Ttle: CRC Reactivity Calculations for Sequoyah Unit 2

- Document Identifier. BOOOOOOO-017170210-00006 REV 00 Psge 30 of 63
4

pfirary objective in modeling the upper and lower reactor internals regions is to obtain a reasonable
approximation of the axial leakage from the reactor core.

Table 5.3.2-1. Type 304 Stainless Steel Composition (p. 12, Ref 7.7)

EleAso. MCNP ZAID Wt% EleAso. MACNP ZAID Wt%

C-nat 6000.50c 0.080 Fe-54 26054.60c 3.918

N-14 7014.50c 0.100 Fe-56 26056.60c 63.156

Si-nat 14000.50c 0.750 Fe-57 26057.60c 1.472

P-31 15031.50c 0.045 Fe-58 26058.60c 0.200

S-nat 16032.50c 0.030 Ni-58 28058.60c 6.234

Cr-SO 24050.60c 0.793 Ni-60 28060.60c 2.465

Cr-52 24052.60c 15.903 Ni-61 28061.60c 0.109

Cr-53 24053.60c 1.B38 Ni-62 28062.60c 0.350

Cr-54 24054.60c 0.466 Ni-64 28064.60c 0.092

Mn-55 25055.50c 2.000 Density - 7.9 gcam3

Table 5.3.2-2. Grade 55 A 516 Carbon Steel Composition (p.5, ReL 7.7)
EleAso. MCNP M ID Wt% EleIso. MCNP ZAID Wt%

C-nat 6000.50c 0.220 Fe-54 26054.60c 5.615
Si-nat 14000.50c 0.275 Fc-56 26056.60c 90.524
P-31 15031.50c 0.035 Fe-57 26057.60c 2.110
S-nat 16032.50c 0.035 Fe-58 26058.60c 0.286

Mn-55 25055.50c 0.900 Density 7.832 n5 ni

i

'The pressure vessel was actually made of CS508 carbon steel (p.3, Ref. 7.11). Grade 55 A 516 was
substituted for CS508. 'Me pressure vessel has no neutronic importancewith respect to the kf of the
reactor core. Therefore, this substitution is acceptable.
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Table 532-3. Borated Moderator Composition for Each CRC Statepoint Calculation

Crcle t Temp. Boron Density EI St B-10 B-11
EFPD (E) (ppm) (glenm) H wt 0 . wt% Wt%

1/0.0 547.0 1296 0.75395 11.17700 88.69357 0.02325 0.10619

3/0.0 549.4 1661 0.75155 11.17293 8866126 0.02978 0.13604

3/210.9 545.0 922 0.75595 11.18118 88.72671 0.01654 0.07557

Table 532-4. Upper Reactor Internals Sub-Region Material Volume Fractions

Insertion Assembly SS304 Material Volume Fractions
SS304 Inconel Borsted Water

None (p.9, Rce 7.11) 0.1770 rat a30
BPRA' 0.1907 0.0035 0.8058

RCCA (p. 13, Ref. 7.11) 0.1907 0.0035 0.8058

1 he material volume fiactons for the reactor internals sub-region above a fuel assembly containing a
- .) BPRA were not provided in the reference document (Ref. 7.11), so the material volume fiactions for the

reactor internals sub-region above a fuel assembly containig a RCCA were used. This is acceptable
given the insignificant reactivity worth of this region.



Waste Package Operations Engineering Calculation

rtle: CRC Reactivity Calculations fbr Sequoyah Unit 2
Document Identifier BOOOOOOD-01 717-0210-00006 REV 00 Page 32 of 63

Table 532-S. Inconel 718 Composition (ReE 7.8)

Ele~lso. MCNP ZAE) Wt% EleAso. MCNP ZAJI) Wt%

C-nat 6000.50c 0.080 Ni-60 28060.60c 13.993

Si-nat 14000.50c 0.350 Ni-61 28061.60c 0.616

P-31 15031.50c 0.015 i-62 28062.60c 1.989

S-nat 16032.50c 0.015 Ni-64 28064.60c 0.520

Cr-S0 24050.60c 0.793 B-10 5010.50c 1.078E-03

Cr-52 24052.60c 15.903 B-ll 5011.56c 4.925E-03

Cr-53 24053.60c 1.838 Ti-nat 22000.50c 0.900

Cr-54 24054.60c 0.466 AI-27 13027.50c 0.500

Mn-5S 25055.50c 0.350 Co-59 27059.50c 1.000

Fe-54 26054.60c 0.958 Cu-63 29063.60c 0.205

Fe-56 26056.60c 15.442 Cu-65 29065.60c 0.095

Fe-57 26057.60c 0.360 Nb-93 41093.50c 2.563

Fe-S8 26058.60c 0.049 Mo-nat 42000.50c 3.050

Ni-58 28058.60c 35.382 Ta-181 73181.50c 2.563

Density 8.19g/cm 3

Table 5.3.2-6. Homogenized Composition for Upper Reactor Internals
Sub-Region Above a Fuel Assembly Containing No Insertion Assembly

MCNTP Wt% of Element/ Isotope In Material Composition
ZAID cycle 1 Cycle 3 Cycle 3

0.0 EFPII 0.0 EFPD 210.9 EFPD
6000.50c 0.055 0.055 0.055
7014.50c 0.069 0.069 0.069

14000.50c 0.519 0.520 0.519

15031.50c 0.031 . 0.031 0.031

16032.50c 0.021 0.021 0.021
24050.60c 0.549 0.550 0.549

24052.60c 11.015 11.026 11.006

24053.60c 1.273 1.274 1.272

24054.60c 0.323 0.323 0.323

25055.50c 1.385 1.387 1.384

26054.60c 2.713 2.716 2.711

26056.60c 43.744 43.787 43.709
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Table 5.32-6. Homogenized Composition for Upper Reactor Internals
Sub-Region Above a Fuel Assembly Containing No Insertion Assembly

MCNP Wt% of Element/ Isotope In Material Composition
Z;UD Cycle 1 Cycle 3 Cycle 3

0.0 EFPD 0.0 EFPD 210.9 EFPD

26057.60c 1.019 1.020 1.019
26058.60c 0.138 0.138 0.138
28058.60c 4.318 4.322 4.314

28060.60c 1.708 1.709 1.706
28061.60c 0.075 0.075 0.075
28062.60c 0.243 0.243 0.243
2B064.60c 0.064 0.064 0.063

1001.SOc 3A35 3.427 3.443

5010.50c 7.157E-03 9.153E-03 5.101E-03
5011.56c 3.270E-02 4.181E-02 2.330E-02

8016.50c 27.261 27.191 27.321

Density (g/cm3) 2.0188 2.0168 2.0204

Table 53.2-7; Homogenized Composition for Upper Reactor Internals
Sub-Region Above a Fuel Assembly Containing a BPRA

MCNP Wt% of Element! Isotope in Material Composition
ZAID Cycle 1 Cycle3 Cycle 3

0.0 EFPD 0.0 EFPD 210.9 EFPD
6000.50c 0.057
7014.50c 0.070 0.070 0.070
14000.SOc 0.532 0.532 0.532

15031.SOc 0.032 0.032 0.032

16032.SOc 0.020.021 0.02 1

24050.60c 0.568 0.569 0.568

24052.60c 11394 11.404 11.386

'24053.60c 1.317 1.318 1.316

24054.60c 0.334 0.334 0.334

25055.50c 1.411 1.412 1.410

26054.60c 2.767 2.770 2.765

26056.60c 44.611 44.651 44.577

26057.60c 1.040 1.041 1.039

26058.60c 0.141 0.141 0.141

2805B.60c 4.856 4.861 4.853

28060.60c 1.921 1.922 1.919
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Table 53.2-7. Homogenized Composition for Upper Reactor Internals
Sub-Region Above a Fuel Assembly Containing a BPRA

MCNP Wt% of Element/ Isotope in Material Composition
ZAID Cclyde 1Cycle3 Cycle 3

_____________ 0.0 EFPD 0.0 EFPD 210.9 EFPD

28061.60c 0.085 0.085 0.084

28062.60c 0.273 0.273 0.273

28064.60e 0.071 0.071 0.071

1001.50c 3.169 3.161 3.176

5010.50c 6.617E-03 8A57E-03 4.720E-03

5011.56c 3.023E-02 3.B63E-02 2.156E-02

8016.50c 25.147 25.081 25.205

13027.50c 0.007 0.007 0.007

22000.50c 0.012 0.012 0.012

27059.50c 0.013 0.013 0.013

29063.60c 0.003 0.003 0.003

29065.60c 0.001 0.001 0.001

41093.50c 0.034 0.034 0.034

42000.50c 0.041 0.041 0.041

73181.50c 0.034 0.034 0.034

Density (g/cm) 2.1427 2:1408 2.1443

Table 53.28. Homogenized Composition for Upper Reactor Internals
Sub-Region Above a Fuel Assembly Containing a RCCA

MQ1P Wt% of Element/ Isotope in Material Composition
ZCD Cycle 1 Cycle 3 Cycle 3

0.0 EFPD .0.0 EFPD 210.9 EFPD

6000.50c 0.057 0.057 0.057

7014.50c 0.070 0.070 0.070

14000.50c 0.532 0.532 0.532

15031.50c 0.032 0.032 0.032

16032.50c 0.021 0.021 0.021

24050.60c 0.568 0.569 0.568

24052.60c 11.394 11.404 11386

24053.60c 1.317 1.31- 1.316

24054.60c 0.334 0.334 0.334

25055.50c 1A 1 1.412 lA10

26054.60c 2.767 2.770 2.765

26056.60c 44.611 44.651 44.577
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Table 5.328. HomogenIzed Composition for Upper Reactor Internals
Sub-Region Above a Fuel Assembly Containing a RCCA

AICNsP Wt% of Element/ Isotope In Material Composition

ZAED Cyde I Cycle 3 Cycle 3
0.0 EFPD 0.0 EFPD 210.9 EFPD

26057.60c 1.040 1.041 1.039

26058.60c 0.141 0.141 0.141

28058.60c 4.856 4.861 4.853

28060.60c 1.921 1.922 1.919

28061.60c 0.085 0.085 0.084

28062.60c 0.273 0.273 0.273

28064.60c 0.071 0.071 0.071

l00l.SOc 3.169 3.161 3.176

5010.50c 6.617E-03 8.457E03 4.720E-03

5011.56c 3.023E-02 3.863E-02 2.156E-02

8016.50c 25.147 25.081 25.205

13027.50c 0.007 0.007 0.007

22000.50c 0.012 0.012 0.012

27059.50c 0.013 0.013 0.013

29063.60c 0.003 0.003 0.003

29065.60c 0.001 0.001 0.001

41093.50c 0.034 0.034 0.034

42000.50c 0.041 0.041 0.041

73181.50c 0.034 0.034 0.034

Density (gicm) 21427 2.1408 2.1443

Table 5.32-9. Lower Reactor Internals Sub-Region
Material Volume Fractions (p. 9, Ref. 7.11)

SS304 Borated Water

0.1720 0.8280
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Table 5.3.-10. Homogenized Composition for Lower Reactor Internals Region

MCNP W% of Elementl Isotope in Material Composition
ZAID Cycle 1 Cycle 3 Cycle 3

0.0 EFPD 0.0 EFPD 210.9 EFPD

6000.50c 0.055 0.055 0.055

7014.S0c 0.069 0.069 0.068

14000.50c 0.514 0.514 0.513

15031.50c 0.031 0.031 0.031

16032.50c 0.021 0.021 0.021

24050.60c 0.543 0.544 0.543

24052.60c 10.897 10.908 10.88

24053.60c 1.259 1.261 1.258

24054.60c 0.319 0.320 0.319

25055.50c 1.370 1.372 1.369

26054.60c 2.684 2.6B7 2.682

26056.60c 43.274 43.318 43.238

26057.60c 1.008 1.010 1.008

26058.60c 0.137 0.137 0.137

28058.60c 4.272 4.276 4.268

28060.60c 1.689 1.691 1.688

28061.60c 0.074 0.074 0.074

28062.60c 0.240 0.240 0.240

28064.60c 0.063 0.063 0.063

1001.S0c 3.519 3.510 3.526

5010.50c 7.331E-03 9.375E-03 5.225E-03

5011.56c 3.349E-02 4.282E-02 2.387E-02

8016.50c 27.921 27.850 27.982

Density (gcm3) 1.9831 1.9B11 1.9847

5.33. Fuel Assembly Materials

The fuel assembly materials listed in this section refer to the upper and lower end-fitting materials and
the spacer grid materials. The upper end-fitting material compositions vary within a given fuel assembly
design depending upon whether the assembly contains no insertion assembly, a BPRA, or a RCCA at the
critical statepoint. Both the upper and lower end-fitting homogenized material compositions vary
between critical statepoint configurations due to the different moderator conditions. The primary
material components in the upper and lower end-fitting regions are SS304, Inconel, and borated
moderator. Both the upper and lower end-fitting regions are modeled with material compositions that
represent the homogenization of all of the components in the regions. Table 5.3.2-1 presents the
material composition of SS304. Table 5.3.2-3 presents the material compositions for the borated
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moderator in CRC statepoint configuration. Table 5.3.2-5 presents the material composition of Inconel.
Table 5.3.3-1 presents the component material volume fractions for the upper end-fitting region for the
STD assembly design. Table 5.3.3-2 presents the component material volume fractions for the lower
end-fitting region for the STD assembly design. Table 5.3.3-3 presents the upper end-fitting
homogenized material compositions for each CRC statepoint configuration for.the STD assembly design
with no insertion assembly. Table 533-4 presents the upper cnd-fitting homogenized material
compositions for each CRC statepoint configuration for the SID assembly design with a BPRA inserted.
Table 533-5 presents the upper end-fitting homogenized material compositions for each CRC statepoint
configuration for the STD assembly design with a RCCA inserted. Table 5.3.3-6 presents the lower
end-fitting homogenized material compositions for each CRC statepoint configuration for the STD
assembly design. The homogenized material compositions presented in this section were calculated
using the method described in Section 53.2.

The upper end spacer grid region is composed of SS304, Inconel, and borated moderator (pp. 9, 13, 16,
Ret 7.1 1). The upper end spacer grid region is located directly below the upper end-fitting, and covers
a height of 14.656 cm along the length of the fuel assembly (p. 8, Ref 7.1 1). The materials of the upper
end spacer grid are homogenized and modeled in the region between the fuel rods, guide tubes, and
instrument tube. Table 5.3.3-7 presents the referenced upper spacer grid material volume fractions for
the SID fil assembly design. The homogenized material composition for each upper spacer grid will
be different between the CRC statepoint configurations due to the different moderator conditions.

The six spacer grids below the upper end spacer grid are called the intermediate spacer grids. These
intermediate spacer grids are composed of Inconel in the STD design (p. 6, Ref 7.1 1). The intermediate
spacer grid height is 3.35788 cm for the STD assembly design (p. 6, Ref. 7.1 1). The individual
intermediate spacer grid volume is 95.234 cm' for the STD design (p. 6, Ref. 7.11). The volume
between the fuel rods, guide tubes, and instrument tube that is occupied by an explicit intermediate
spacer grid and borated moderator is 825.579 cm3 for the STD design (p. 6, Ref. 7.11). Table 5.33-9
shows the referenced volume fractions of intermediate spacer grid material and borated moderator in the
region between the fuel rods, guide tubes, and instrument tube for the STD assembly design. he
intermediate spacer grid materials and borated moderator are homogenized and modeled in the region
between the fuel rods, guide tubes, and instrument tube over the explicit height of each spacer grid. The
homogenized material composition for the intermediate spacer grid of each fuel assembly will vary
between the CRC statepoint configurations due to the different moderator conditions.

The lower end spacer grid is composed of Inconel in the SID assembly design (p. 6, Ref. 7.11). The
lower end spacer grid height is 3.35788 cm for the SID design (p. 6, Ref. 7.11). The lower end spacer
grid volume is 95.234 cm for the STD design (p. 6, Ref. 7.11). The volume between the fuel rods,
guide tubes, and instrument tube that is occupied by an explicit lower end spacer grid and borated
moderator is 845.296 cm3 for the STD design (p. 6, Ref. 7.11). Table 5.3.3-11 shows the referenced
volume fractions of lower end spacer grid material and borated moderator in the region between the fuel
rods, guide tubes, and instrument tube for the STD assembly design. The lower end spacer grid
materials and borated moderator are homogenized and modeled in the region between the fuel rods,
guide tubes, and instrument tube over the explicit height of each spacer grid. The homogenized material
composition for the lower end spacer grid of each fuel assembly will vary between the CRC statepoint
configurations due to the different moderator conditions.
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The volume fractions of the component materials in the homogenized spacer grid compositions that
were specified in the MCNP input decks are shown in Tables 5.3.3-7, 5.3.3-9, and 5.3.3-11, for the
upper, intermediate, and lower spacer gids, respectively. Table 5.3.3-8 presents the modeled
homogenized material compositions for the upper end spacer grid of the STD design for each CRC
statepoint configuration. Table 5.3.3-10 presents the modeled homogenized material compositions for
the intermediate spacer grid of the STD design for each CRC statepoint configuration. Table 53.3-12
presents the modeled homogenized material compositions for the lower end spacer grid ofthe STD
design for each CRC statepoint configuration.

i

Table 5.3-1. Upper End-Fitting Component
Material Volume Fractions

Assembly Design Volume Fractions in Upper End-Fitting Region
Insertion Specificationi SS304 Inconel Borated Moderator

SID
[No Insertion Assembly] 0.1243 0.0168 0.8589

(p. 9, ReE 7.11)
SID

[BPRA Inserted] 0.1649 0.0228 0.8123
(p. 16, Ref. 7.11)

STD
[RCCA Inserted] 0.1444 0.0218 0.8338
(p._13,Ref 7.11)

Table 5.3.3-2. Lower End-Fitting Component
Material Volume Fractions

Assembly Design Volume Fractions in Lower End-Fitting Region
SS304 Bomated Moderator

STD (p. 9, Ref. 7.11) 0.1625 0 B75

Table 533-3. Upper End-Fitting Homogenized Material
Composition for the STD Assembly Design iith No Insertion Assembly

MSCNP %Vt% of Elementlsotope in Material Composition
ZAID Qycle I Cycle 3 Cycle 3

0.0 EFPD 0.0 EFPD 210.9 EFPD
6000.50c 0.051 0.051 0.051
7014.50c 0.056 0.056 0.056
14000.50c 0.444 0.445 0.444
15031-50c 0.026 0.026 0.026
16032.50c 0.018 0.018 0.018
24050.60c 0.502 0.503 0.502
24052.60c 10.075 10.087 10.066
24053.60c 1.164 1.166 1.163
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Table 5.3.3-3. Upper End-Fitting Homogenized Material
Compositio for the STD Assembly Design with No Insertion Assembly

MCNP Wt% of Elementfisotope in Material Composition
ZAEDP Cycle 1 Cycle 3 Cycle 3

0.0 EFPD 0.0 EFPD 210.9 EFPD

24054.60c 0.295 0.296 0.295
25055.50c- 1.139 1.140 1.138
26054.60c 2.252 2.254 2.249
26056.60c 36.297 36.340 36.262
26057.60c 0.846 0.847 0.845
26058.60c 0.115 0.115 0.115
28058.60c 6.219 6.226 6.213
28060.60c 2.459 2.462 2.457
28061.60c 0.108 0.108 0.108
28062.60c 0.350 0.350 0.349
28064.60c 0.091 0.092 0.091
1001.50c 4.096 4.086 4.104
5010.50c 8.617E-03 1.100E-02 6.165E-03
501 1.56c 3.936E-02 5.024E-02 2.816E-02
8016.50c 32.502 32.424 32.569
13027.50c 0.039 0.039 0.039
22000.50c 0.070 0.070 0.070
27059.50c: 0.078 0.078 0.078
29063.60c 0.016 0.016 0.016
29065.60c 0.007 0.007 0.007
41093.50c 0.200 0.200 0.199
42000.50c 0.237 0.238 0.237
73181.50c 0.200 0.200 0.199

Density (g/cn) 1.7671 1.7651 1.7688

Table 5.33-4. Upper End-Fitting Homogenized Material
Composition for the STD Assembly Design with a BPRA Inserted

Y CUNT '*Vt% of Elemnent/lIsotope in Material Composition
ZAID Cycle 1 Cycle 3 Cycle 3

0.0 EFPD 0.0 EFPD 210.9 EFPD
6000.50c 0.057 0.057 0.057
7014.50c 0.062 0.062 0.062

14000.50c 0.496 0.496 0.496
15031.50c 0.029 0.029 0.029
16032.50c 0.020 0.020 0.020
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Table 5.33-4. Upper End-Fitting Homogenized Material
Composition for the STD Assembly Design nith a BPRA Inserted

MCNP !Wt% of Element/Isotope in Material Composition
ZCID Cycle 1 Cycle 3 Cycle 3

0.0 EFPD 0.0 EFPD 210.9 EFPD

24050.60c 0.562 0.562 0.562

24052.60c 11.269 11.280 11.261

24053.60c 1.302 1.304 1.301

24054.60c 0.330 0.331 0.330

25055.50c 1.271 1.272 1.270

26054.60c 2.513 2.515 2.511

26056.60c 40.515 40.553 40.484

26057.60c . 0.944 0.945 0.943

26058.60c 0.128 0.128 0.128

28058.60c 7.007 7.014 7.002

28060.60c 2.771 2.774 2.769

28061.60c- 0.122 0.122 0.122

28062.60c 0.394 0.394 0.394

28064.60c 0.103 0.103 0.103

1001.SOc 3.257 3.24g 3.264

5010.50c 6.881E-03 8.772E-03 4.932E-03

5011.56c 3.143E-02 4.007E-02 2.253E-02

8016.50c 25.843 25.775 25.901

13027.50c 0.044 0.044 0.044

22000.50c 0.080 0.080 0.080

27059.50c 0.089 0.089 0.089

29063.60c 0.018 0.018 0.018

29065.60c 0.008 0.008 0.008

41093.50c 0.228 0.228 0.227

42000.50c 0.271 0.271 0.271

73181.SOc 0.228 0.228 0.227

Density (g/cm3) 2.1019 2.0999 2.1035

Table 533-5. Upper End-Fitting Homogenized Material
Composition for the STD Assembly Design with a RCCA Inserted

MCNP Wt% of Element/isotope in Material Composition
ZAIC Cycle 1 Cycle 3 CYe3

0.0 EFPID 0.0 EFPD 210.9 EFPD

6000.50c 0.054 0.054 0.054

7014.50c 0.059 0.059 0.059
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Table .3-35. Upper End-Fitting Homogenized Material
Composition for the STD Assembly Design iith a RCCA Inserted

MCNP Wt% of Elementlisotope in Material Composition
ZA1D Cycle I Cycle 3 Cycle 3
ZAED 0.0 EFPD 0.0 EFPD 210.9 EFPD

14000.50c 0.471 0.472 OA71

15031.50c 0.02B 0.028 0.028

16032.50c 0.019 0.019 0.019

24050.60c 0.537 0.538 0.537

24052.60c 10.771 10.782 10.762

24053.60c 1.245 1.246 1.244

24054.60c 0.316 0.316 0.315

25055.SOc 1.203 1.205 1.202

26054.60c 2.382 2.384 2.380

26056.60c 38A01 38.440 38.368

26057.60c 0.895 0.896 0.894

26058.60c 0.121 0.122 0.121

28058.60c 6.894 6.901 6.888

28060.60c 2.726 2.729 2.724

28061.60c 0.120 0.120 0.120

28062.60c 0.387 0.398 0.387

28064.60c 0.101 0.101 0.101

1001.50c 3.607 3.598 3.615

5010.50c 7.614E-03 9.710E-03 5A55E-03

5011.56c 3.478E-02 4.435E-02 2.492E-02

8016.50c 28.623 28.551 28.685

13027.50c 0.046 0.046 0.046

22000.50c 0.082 0.083 0.082

27059.50c 0.092 0.092 0.092

29063.60c 0.019 0.019 0.019

29065.60c 0.009 0.009 0.009

41093.50c 0.235 0.235 0.235

42000.50c 0.280 0.280 0.279

73181.50c 0.235 0.235 0.235

Density (g/ln 9) 1.9479 1.9459 1.9496

I
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Table 5.3.3-6. Lower End-Fitting Homogenized
Material Composition for the STD Assembly Design

MCNP * Wt% of Element/lsotope In Material Composition
ZAID Cycle 1 Ccle 3 Cycle3

0.0 EFPD 0.0 EFPD 210.9 EFPD
6000.50c 0.054 0.054 0.054
7014.50c 0.067 0.067 0.067
14000.50c 0.503 0.503 0.502
15031.50c 0.030 0.030 0.030
16032.50c 0.020 0.020 0.020
24050.60c 0.532 0.532 0.531
24052.60c 10.660 10.671 10.651
24053.60c 1.232 1.233 1.231
24054.60c 0.312 0.313 0.312
25055.50c 1.341 1.342 1.339
26054.60c 2.626 2.629 2.624
26056.60c 42.334 42.378 42.297
26057.60c 0.987 0.988 0.986
26058.60c 0.134 0.134 0.134
28058.60c 4.179 4.183 4.175
28060.60c 1.653 1.654 1.651
28061.60c 0.073 0.073 0.073
28062.60c 0.235 0.235 0.235
28064.60c 0.061 0.062 0.061
1001.50c 3.685 3.676 3.693
5010.50c 7.677E-03 9.819E-03 5.472E-03
5011.56c 3.507E-02 4.485E-02 2.499E-02
8016.50c 29.242 29.169 29.305

Density (g/cm) 1.9152 1.9132 1.9169

Table 5.3.3-7. Upper Spacer Grid Material Volume Fractions

Assemby Design Volume Fraction in Upper End Spacer Grid Region

SS304 Inconel Borated Moderator

STD (p. 9, Ref. 7.11) 0.0031 0.0264 0.9705
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Table 5.3.34. Upper Spacer Grid Homogenized
Material Composition for the STD Assembly Design

hlC W Ot% of Elementflsotope in Material Composition
ZAIM D Cycle 1 Cycle 3 Cycle 3

0.0 EFFD 0.0 EFPD 210.9 EFPD

100..50c 8.410318 8.400615 8.418975

8016.50c 66.738945 66.661934 66.807632

5O10.5c 0.017731 0.022632 0.012696

501}.56c 0.080996 0.103384 0.057995

6000.50c 0.019803 0.019850 0.019763

7014.50c 0.002519 0.002525 0.002514

14000.50c 0.096712 0.096944 0.096519

15031.50c 0.004469 0.004479 0.004460

16032.50c 0.004091 0.004101 0.004083

24050.60c 0.196294 0.196765 0.195903

24052.60c 3.936524 3.945976 3.928683

24053.60c 0.454966 0.456059 0.454060

24054.60c 0.115351 0.115628 0.115121

25055.50c 0.128197 0.128505 0.127942

26054.60c 0.311694 0.312443 0.311073

26056.60c 5.024261 5.036324 5.014252

26057.60c 0.117104 0.117385 0.116871

26058.60c 0.015911 0.015949 0.015879

28058.60c 8.024076 8.043342 8.00092

28060.60c 3.172818 3.180436 3.166498

28061.60c 0.140299 0.140636 0.140020

28062.60c 0.450502 0.451583 0.449604

28064.60c 0.118417 0.118702 0.118182

13027.50c 0.111173 0.111440 0.110951

22000.50c 0.200111 0.200591 0.199712

27059.50c 0 22345 0.222879 0.221902

29063.60c 0.045559 0.045668 0.045468

29065.60c 0.021145 0.021196 0.021103

41093.50c 0.569759 0.571127 0.568624

42000.50c 0.678153 0.679781 0.676802

73181.50c 0.569759 0.571127 0.568624

Density (glcn) 0.972413 0.970084 0.974354
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Table 5.33-9. Volume Fractions for Intermediate Spacer Grid Homogenization

Ynolume Fraction of Material In Homogenized Intermediate Spacer Grid
Asembly Desg olme Incon Borated Moderator

STD 0.115 0.885

Table 5.3.3-10. Intermediate Spacer Grid Homogenized
Material Composition for the STD Assembly Design

'WIt% of ElementIsotope In Material Composition

ZAI Cycle I Cycle 3 Cycle 3
0.0 EFPD 0.0 EFPD 210.9 EFFD

1001.50c 4.625369 4.615045 4.634285

8016.50c 36.703991 36.622063 36.774734

5010.50c 0.010251 0.012934 0.007488

50l1.56c 0.046829 0.059083 0.034205

6000.50c 0.046894 0.046956 0.046842

14000.SOc 0.205160 0.205430 0.204935

15031.50c 0.008793 0.008804 0.008783

16032.50c 0.008793 0.008804 0.008783

24050.60c 0.464833 OA65447 OA64324

24052.60c 9.321876 9.334171 9.311653

24 053.60c 1.077382 1.078803 1.076201

24054.60c 0.273156 0.273516 0.272856

25055.50c 0.205160 . 0.205430 0.204935
2 6 054.60c 0.561551 0.562292 0.560936

26056.60c 9.051754 9.063693 9.041827

26057.60c 0.210976 0.211254 0.210745

26058.60c 0.028665 0.028703 0.028634

28058.60c 20.739992 20.767349 20.717251

28060.60c 8.200848 8.211664 8.191855

28061.60c 0.362634 0.363112 0.362236

28062.60c 1.164421 1.165957 1.163144

28064.60c 0.306076 0.306480 0.305740

13027.50c 0.293085 0.293472 0.292764

22000.5Oc 0.527554 0.528250 0.526975

27059.50c 0.586171 0.586944 0.585528

29063.60c 0.120106 0.120265 0.119975

29065.60c 0.055745 0.055818 0.055684

41093.50c 1.502063 1.504044 1.500416
4 2000.50c 1.787821 1.790179 1.785861
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Table 53.3-10. Intermediate Spacer Grid Homogenized
Material Composition for the STD Assembly Design

Wt%/e of Elementllsotope in Material Composition
ZAID Cycle 1 Cycle 3 Cycle 3

0.0 EFPD 0.0 EFPD 210.9 EFPD
73l81.SOc 1.502063 1.504044 1.500416

Density (g/em-) 1.611726 1.609603 1.613495

Table 5.3.3-11. Volume Fractions for Lower End Spacer Grid Homogenization
Volume Fraction of Material in Homogenized Intermediate Spacer Grid

Assebly Design Volume Innel Borated Moderator
STD 0.113 0.887

Table 5.3.3-12. Lower End Spacer Grid Homogenized
Material Composition for the STO Assembly Design

MICNP Wt% of Element/Isotope in Material Composition
Cycle l Cycle 3 Cycle 3

ZAID 0.0 EFPD 0.0 EFPD 210.9 EFPD
1001.50c 4.697753 4.687364 4.706727
8016.50c 37.278385 37.195942 37.349594
5010.50c 0.010395 0.013120 0.007588
5011.56c 0.047484 0.059931 0.034662
6000.SOc 0.046376 0.046438 0.046324
14000.50c 0.202893 0.203165 0.202667
15031.50c 0.008695 0.008707 0.008686
16032.50c 0.008695 0.008707 O.008686
24050.60c OA59698 OA60314 0.459186

24052.60c 9.218885 9.231236 9.208617
24053.60c 1.065479 1.066906 1.064292
24054.60c_ 0.270138 0.270500 0.269837
25055.50c 0.202893 0.203165 0.202667
26054.60c 0.555347 0.556091 0.554729
26056.60c. 8.951747 8.963741 8.941777

26057.60c 0.208645 0.208925 0.208413

26058.60c 0.028348 0.028386 0.028317
28058.60c 20.510849 20.538332 20.48800B
28060.60c 8.110241 B.121108 8.101210
28061.60c 0.358627 0.359108 0.358228

28062.60c 1.151556 1.153099 1.150273
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Table 5.33-12. Lower End Spacer Grid Homogenized
Material Composition for the STI Assembly Design

MCNP Wt% of Elerment/Isotope In Material Composition
ZAED Cycle Cyce 3 Cycle3

_AD 0.0 EEPD 0.0 EFPD 210.9 EEPD
28064.60c 0.302694 0303100 0.302357
13027.50c 0.289847 0.290236 0.289525
22000.50c 0.521725 0.522424 0.521144
27059.50c 0.579695 0.580471 0.579049
29063.60c 0.118779 0.118939 0.118647
29065.60c 0.055129 0.055203 0.055068
41093.50c 1A85467 1.487458 1A83813
42000.50c 1.768069 1.770438 1.766100
73181.50c 1.485467 . 1.487458 1A83813

Density (g/cn) 1.591718 1.589588 1.593493

i
5.3.4. Fuel Rod Materials

The fuel rod components include the fuel rod cladding, the upper and lower fuel rod plenums Cmcluding
end-caps), and the fuel. The fuel rod cladding is modeled as Zircaloy-4 as presented in Table 5.3.4-2.
The upper and lower fuel rod plenum regions contain SS304 springs. The Zircaloy-4 end-caps are also
homogenized in the upper and lower fuel rod plenum. Fission gases present in the upper and lower fiuel
rod plenum region are modeled as void in the homogenization. Table 5.3.4-1 contains the component
material volume fractions for the fuel rod plenum regions (with end-caps included). Since the cladding
is modeled explicitly, the values in Table 5.3.4-1 were calculated by renormalizing the volume fiations
of the SS304, Zircaloy-4, and gas to the sun of the reference volume fractions (p. 9, Ref 7.11) for the
SS304, Zircaloy-4, and gas. Table 5.3.4-2 contains the Zircaloy-4 material compositions. Table 53.4-3
contains the homogenized material compositions for the upper and lower fuel rod plenum regions. The
helium-filled gap between the fuel rod cladding and the fuel is modeled as void. The fesh fiuel
composition is uniform along the aial length of the fuel rod. The weight percent (Wt/o) enrichment of
U-235 in the uranium of the fabricated U02 is presented in Table 5.3.4-4 for each fiuel batch. The mass
loading of uranium in the entire fuel assembly is also presented in Table 5.3.4-4. The compositions of
the fesh fuel are presented in Table 53.4-5. The isotopic weight percentages in the fesh fuel
composition are calculated using the following equations.

Equation 5.3.4-1. Uranium Isotope Weight Percents in Fabricated U02 (p. 20, Ref. 7.10)

U23' wt% = (0.007731) * (U2" wtJU

Urn w,%ao.0046) *(UJ wt%)

U2 38 wt% = 100 - U23 4 WI% - U23U wt% - Un W%
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Equation 5.3.4-2. Uranium Mass per mol of U02

U. Ma (1.O664904{(232¶030xuj W%)+%(233.025XU 23 wj4/)+ 01)
nwlU2 (24.OI8XU'wt%)+(236.006XU2swto/) 

where the weight percentages of the uranium isotopes (4, U3, UZ36, and U2n) in uranium arc
calculated using Equation 53.4-1.

Equation 5.3.4-3. Oxygen Mass per mol of UO2

O =(2X .008664904X1 5.858)

Equation 53.44. Oxygen Mass in U0 2

rO Massl

OMass In UO{ U al Mass m U00

The wto of each uranium isotope in the fresh U0 2 composition is determined by multiplying the w/o of
each uranium isotope in the enriched uranium by the weight fraction of uranium in the U0 2. The wt%
of oxygen in the U 2 is the weight fraction of oxygen in U0 2 multiplied by 100.

The burned fuel is delineated into sixteen aial regions each having a unique material composition. The
height of each axial node is 22.86 cm. These nodal heights correspond directly to the nodal heights
utilized in the fuel depletion calculations (p. 16, Re. 7.3). Each nodal depleted fuel composition is
obtained from SAS2H depletion calculations documented throughout Reference 7.3. The depleted fuel
compositions for the best-estimate reactivity calculations may contain up to 85 isotopes fom the list
presented in Table 5.3.4-6. The depleted fuel compositions for the principal isotope reactivity
calculations may contain up to 30 isotopes from the list presented in Table 5.3.4-7. The depleted fuel
compositions for the principal actinide reactivity calculations may contain up to 15 isotopes from the list
presented in Table 5.3.4-8. The depleted fuel compositions for the principal actinide reactivity
calculations may contain up to 11 isotopes from the list presented in Table 5.3.4-9. Each depleted fuel
composition is modeled in terms of isotopic weight percents and an overall nodal fuel density. The
weight percent of each isotope in the nodal depleted fuel composition is calculated based on the total
mass of all isotopes in the nodal composition. The mass of oxygen in each nodal depleted fuel
composition is calculated based on the fresh fuel characteristics as described in Equations 5.3.4-1
through 5.3.4-4. This mass of oxygen is combined with the total isotopic fuel mass obtained from the
depletion calculations to determine an overall total depleted fuel mass upon which the various isotopic
weight percents are based. he MCNP output files for each CRC reactivity calculation are contained in
Attachment IV (moved to Reference 7.13). These output files contain an echo of the MCNP input decks
for each CRC statepoint reactivity calculation. The nodal fuel isotopic compositions are listed in the
input decks in terms of ZAID's, weight percents, and density (g/cm^). Each nodal fuel composition is
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i
identified by assembly and node in the material specification section of the input decks. The nodal fuel
densities are shown on the geometric cell specifications for each fuel node. The nodal fuel densities ae
based on the fuel mass and fuel volume in each nodal region. The fuel volume is calculated using the
number of fuel rods, nodal heigK and pellet diameter. Therefore, dishing and chamfering of the fiesh
fuel pellets are accounted for on a mass basis by a slightly adjusted fuel density. However, the
geometrical features of the fiesh fuel pellet dishing and chamfering are not captured in the MCNP
models. The purpose of the pellet dishing and chamfering is to enhance fuel performance. These
geometrical features have no significant impact on system reactivity. The most important concern in
determining system reactivity is to assure hat fuel mas preservation is maintained. The fuel densities
used in the MCNP models ensure preservation of mass.

Table 53.4-1. Fuel Rod Plenum Material Volume Fractions'

I PTnuyLpaio e 34 Gas
Pienum.Location |Stainless Steel (modeled as void) Zloy4

SID ~Uppxr t 0.0976 0.8369 0.0655
STD Lower 0.1532 0.6388 0.2080

The upper and lower fuel rod plenum volume fractions presented in Reference 7.11 were renormalized
to account for the fact that the fuel rod cladding is not included in the homogenized compositions. The
fuel rod cladding is modeled explicitly.

'I

Table 53.4-2. Zircaloy-4 Composition (p. 21, Ret 7.7)

EleAso. MCNP ZAID | Wt% EleAso. MCNP ZA)ID | Tt%

Cr-S0 24050.60c 0.004 Fe-57 26057.60c 0.004

Cr-52 24052.60c 0.084 Fe-58 26058.60c 0.001

Cr-53 24053.60c 0.010 0-16 8016.50c 0.120

Cr-54 24054.60c 0.002 Zr-nat 40000.60c 98.180

Fe-54 26054.60c 0.011 Sn-nat 50000.35c 1A400

Fe-56 26056.60c 0.184 Density = 6.56 g/am3

Table 53.4-3. Fuel Rod Plenum Homogenized Material CompOsitions for STD Assembly

.N Z Wt/6 of Element/Isotope in Material Composition

Upper Fuel Rod Plenum Lower Fuel Rod Plenum
6000.50c 0.051 0.038
7014.50c 0.064 0.047
14000.50c 0.482 0.353

15031.50c 0.029 0.021

16032.50c 0.019 0.014
24050.60c 0.511 0.375
24052.60c 10.242 7.520
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I

Table 5.3.4-3. Fuel Rod Plenum Homogenized Material Compositions for STD Assembly

Wt% of Element/Isotope In Material Composition
MCNPF Tyl) Upper Fuel Rod Plenum Lower Fuel Rod Plenum

24053.60c . 1.184 0.869
24054.60c 0.300 0.220
25055.50c 1.284 0.940
26054.60c 2.520 1.848
26056.60c 40.621 29.784
26057.60c 0.947 0.694
26058.60c 0.128 0.094
28058.60c 4.003 2.930
28060.60c 1.583 1.159
28061.60c 0.070 0.051
28062.60c 0.225 0.165
28064.60c 0.059 0.043
8016.50c 0.043 0.064

40000.60c 35.134 52.030
50000.35c 0.501 0.742

Density (gikm 3 ) 1.2007 2.5748

Table 5.3.44. Fuel Batch Enrichment and Uranium Mass Loading (p. 22, Ref. 7.11)

Fuel Batch Identifier U-235 wt%/ in Uranium Mass of Uranium per Fuel
Fel Bt dAssembly (k

1 2.10 458.88
2 2.60 458.88
3 3.10 458.88

4 3.50 458.97
5A 3.80 461.50

SB 3.60 460.71

Table 53A-5. Fresh Fuel Material Composition for Each Fuel Batch

Fuel Batch _______ Wt%/* of Element/isotope in Material Composition
Density

Identifier U-234 U-235 U-236 U-238 Oxygen (glcm

0.015228 1.851162 0.008515 86.275673 11.849425 10.2296

2 0.019194 2.291897 0.010543 85.828262 11.850099 10.2296

3 0.023224 2.732626 0.012570 85.380814 11.850767 10.2297
4 Not Used ' Not Used Not Used Not Used Not Used Not Used

SA 0.028957 3.349635 0.015408 84.754288 11.951705 10.2882
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Table S3A-5 Fresh Fuel Material Composition for Each Fuel BatchI Fuel Batch Wt% of Element/sotope In Material Composition
_____ _ Batchensi
Identifier U-234 U235 U-236 U-238 j 79en ()/cmy

5B 0.027310 3.173348 0.014597 84.933304 11.851438 102706

t density is the fiesh fiel density based on preservation of mass using the mass loading of uranium
in the assembly, the initial enrichment, and the pelet stack height dimesions.

2 Ihe fresS fu compositions for fl batches 4 did not have to be specified in any ofthe MCNP input
decks for the Sequoyah Unit 2 CRC evalions. However, depleted fuel compositions were specified
for this fuel batch.

Table 53A-6. Isotope Set from which Best-Estimate
MCNP Depleted Vuel Compositions are Developed

Isotope MCNPZAID Isotope MCNPZAMI Isotope MCNP ZAID

H-3 1003.50c | Cs-135 55135.SOc Pa-233 . 91233.50c

Hc4 2004.SOc Ba-138 56138.50c U-233 92233.50c

LU-6 3006.50e Pr-141 59141.50c U-234 92234.50c

L-7 3007.S5c Nd-143 60143.50c U-235 92235.53c

Be-9 4009.SOc Nd-145 6014S50e U-236 92236.50c

0-16 8016.SOc Nd-147 60147.50c U-237 92237.50c

As-75 3307S.35c Nd-148 60148.50c U-238 92238.53c

Kr-sO 36080.50c Pm-147 61147.50c Np-235 93235.35c

Kr-82 36082.SOc Pm-148 61148.50c 'p-236 93236.35c

Kr-83 36083.50c Pm-149 61149Mc Np-237 93237.50c

Kr-84 36084.50c Sm-147 62147.50c Np-238 93238.35c

Kr-86 36086.50c Sm-149 62149.50c Pu-237 94237.35c

Y-89 39089.SOc Sm-lSO 62150.50c Pu-23g 94238.50c

Zr-93 40093.50c Sm-SlI 62151.50c Pu-239 94239.SSc

Nb-93 41093.50c Sm-152 62152.50e Pu-240 94240.SOc

Mo-95 42095.50c Eu-IS1 63151.SSc Pu-241 94241.50c

Tc-99 43099.50c Eu-152 63152.50c Pu-242 94242.50c

Ru-101 44101.SOc I Eu-153 63153.55c Am-241 95241.50c

Ru-103 44103.SOc Eu-154 63154.50c Am-242 95242.50c

Rh-103 4S103.SOc Eu-lSS 63155.50c Am-243 95243.50c

Rh-l05 4510S5SOc Gd-152 64152.50c Cm-242 96242.50c
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Table 53A-6. Isotope Set fiom which Best-Estimate
________ MCNP Depleted Fuel Compositions are Developed 

Isotope MCNP ZAID Isotope MCNP ZAID Isotope MCNP ZAID

Pd-lOS. 46105.SOc Gd-154 64154.50c Cm-243 96243.35c

Pd-108 4610850c Cd-ISS 64155.SOc Cm-244 96244.50c

Ag-107 47107SO0 Gd-156 641565 0c Cm-245 9624S.3Sc

Ag-109 47109.50c Gd-157 64157.50c Cm-246 96246.35c

Xe-131 54131.50c Gd-1S 64158.SOc Cm-247 96247.35c

Xe-134 54134.35c Gd-160 64160.50c Cm-248 96248.35c

Xe-135 54135.53c Ho-165 67165.SSc
Cs-133 55133.50c Th-232 90232.SOc

Table 53A-7. Isotope Set from which Principal Isotope
MCNP Depleted Fad Compositions are Developed

Isotope MCNPZAMD Isotope MCNP ZAID Isotope MCNP ZAID

0-16 8016.SOc Sm-IS0 62150.SOc U-238 92238.53c
Mo-9S 42095.500 Sm-151 62151.50c Np-237 9323750c

Tc-99 43099.50c Sm-152 62152.50c Pu-238 94238.50c
Ru-101 44101.50c Eu-151 63151.55c Pu-239 94239.SSc

Ru-103 44103.50c Eu-153 63153.55c Pu-240 94240.SOc
Ag-109 47109.SOc Gd-15S 64155.50c Pu-241 94241.50c

Nd-143 60143.50c tJ-233 92233.50c Pu-242 94242.50c
Nd-145 60145.SOc U-234 92234.50c Am-7.l 95241.50c
Sm-147 62147.5Oc U-235 92235.53c Am-242 95242.50c

Sm-149 62149.50c U-236 92236.50c Am-243 95243.50c

Table 53A-8. Isotope Set from which Principal Actinide
MCNP Depleted Fuel Compositions are Developed

Isotope MCNP ZAID Isotope MCNP ZAEl) Isotope MCNP ZAID

0-16 8016.50c U-238 92238.53c Pu-241 94241.50c

U-233 92233.50c Np-237 93237.50c Pu-242 94242.50c

U-234 92234.50c Pu-238 9423850c Am-241 95241.50c
U-235 92235-53c Pu-239 9423955c Am-242 95242.50c

U-236 92236.50c Pu-240 94240.50c Am-243 95243.50c
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Table 53A-9. Isotope Set from which Actinide-Only
MCNP Depleted Fuel Compositions are Developed

Isotope MCNP ZAID Isotope MCNP ZAID Isotope MICNP ZAID

-12 9016.50c U-238 92238.53c Pu-241 94241.50c
-234 92234.50c Pu-238 94238.Sc Pu-242 94242.SO

U-235 9223S.53c Pu-239 94239.55c Am-241 95241.50c

U-236 92236.50c Pu-240 94240.50c

5.3.5. Guide Tube and Instrument Tube Materials

le guide tubes and instrument tubes are composed of Zircaloy-4 (p. 22, Ref. 7.11). The Zircaloy-4
material composition is presented in Table 5.3.4-2. The guide tubes and Instrment tubes contain
borated moderator as presented in Table 532-3.

5.3.6. BPRA Materials

Each BPRA may contain a different mmber of BPRs in a specific geometric arrangement. The BPR
component include inner and outer cladding, upper plenum, and lower end-plug, and burnable poison
(BP). The cladding ofthe Pyrex BPRs is SS304 as presented In Table 5.32-1 (p. 22, Ref. 7.11). The
cladding of the WABA BPRs is Zircaloy-4 as presented in Table 53.4-2 (p. 22, Ref. 7.11). For the
Pyrex BPRs, the upper plenum region is modeled as a homogenization of helium and SS304 nside the
outer cladding and the lower end-plug region is modeled as SS304 inside the outer cladding (p. 15, Ref
7.11). The upper plenum region is modeled from the bottom of the upper stem to the top of the absorber
inside the cladding. The volume fraction of SS304 in the upper plenum region was calculated to be
0.1236 and the void volume fraction .8764. For the WABA BPRs, both the upper and lower plenum

* regions are modeled as a homogenization of Zircaloy-4 and borated water. It was assumed that He gas
occupied the region between the inner and outer Zircaloy-4 clad above the absorber and below the upper
cap. The volume fractions of Zlrcaloy-4, gas, and water in the upper plenum region were calculated to
be 0.2383, 03214, and 0.4403, respectively. The volume fraction of Zircaloy-4 in the lower plenum
region was calculated as 0.9076. Table 5.3.6-1 shows the volumetric breakdown of the upper plenum
regions for the BPRs, and Table 5.3.6-2 shows the volumetric breakdo of the WABA BPR lower
plenum. The WABA BPR upper and lower plenum region compositions are presented in
Tables 53.6-3 and 5.3.6-4, respectively. he upper plenum region material compositions for the Pyrex
BPR are presented in Table 5.3.6-5.

The fresh BP is uniform along the axial length ofthe BPR. For the Pyrex BPRs, ge BP material is
B20 3-SiO2 with an initial density of 2.299 gicm3 (p. 10, Ref. 7.3). he Pyrex BP contains 12.5 wth of
B203 resulting in 0.00624 grams of B-10 per cm (p. 22, Ref. 7.11). For the WABA BPRs, the BP
material is AI2O-B4C with an initial density of 2.593 gc3 (p. 10, Ref. 7.3). The WABA BP contains
14.0 wt% of B4C resulting in 0.006165 grams of B-10 per cm (p. 22, Ref. 7.11). Table 5.3.6-6 presents
the fresh BP compositions for both the Pyrex and WABA BPRs. The placement ofthe various BPRAs
in the reactor core, including the number of BPRs in each, in the CRC statepoint configurations is
presented in Section SA.
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During the depletion calculations, the BP material is delineated axially along with the burned fiel, as
described in Section 5.3.4, with the exception that the bottom axidal fuel node does not have a
corresponding BP node. In the MCNP calculations, the BP is positioned axially as shown in Figure
526-2. The B-10 and B-i isotopic concenrations Im the depleted BP are obtained from the SAS2H
depletion calculations documented throughout Reference 7.3. The masses of aluminum, oxygen, silicon,
and cirbon in the depleted BP are modeled with the same masses as in the fiesh BP. The SAS2H
calculated B-10 and B-1I nodal BP masses are added to the aluminum, oxygen, silicon, and carbon
masses to obtain a total mass for the depleted nodal BP composition. The weight percents of each
element and isotope are calculated based on the total mass loadig of depleted BP in a given nOd The
depleted BP density is calculated based on the mass of depleted BP in a given nodal volume. The
MCNP output fles in Attachment IV (moved to Reference 7.13) contain an echo ofthe input decks for
each CRC statepoint reactivity calculation. The depleted BP Isotopic compositions for each node are
listed in the input decks in terms of ZAID's, weight percents, and density gcm). Each nodal BP
composition is identified by assembly and node in the mateial specification section of the input decks.
The nodal BP densities are shown on the geometric cell specifications for each BP node.

Table 5.3.-1. BPR Upper Plenum Volumetric Breakdown
-_______ PYREX BPR _ WABA BPR

Description volue(Cm,) Volume Description Volumeuem3) | olume
Volume (cm) Fraction ______u______ Fraction

Inner Cad- 0.46788 Inner Clad in
Tube (SS304) _ Plenum 3.32237 _

(Zircaloy-4) 
ppr Cap 1.18305 Upp Cap 08223
(SS304) . (Zircaloy4) 1.0223 _

Total SS304 1.65090.1236 Totl 4A0460 0.2383

Total Plenum 13.35168 - WaterAnnulus 8.13786 0.4403TO APlenum 18.8340 _
~ Void 11.70075 0.8764 Void 5.94094 0.3214

Table 53.-2. WABA BPR Lower Plenum Volumetric Breakdown
I _ _ Description Volume (cm) Volume Fraction

Lower Cap (Zircaloy4) 0.88517 0.9076
Waer Annulus 0.09009 0.0924

TaLo Plenum 0.97527

Table 53.6-3. WABA BPR Upper Plenum Homogenized Material Composition

MCNP Wt% of Element/Isotope In Material Composition
ZAID Cycle 1 Cycle 3 Cycle 3

I____ _ 0.0 EFPD 0.0 EFPD 210.9 EFPD
24050.60c 0.003 0.003 0.003
24052.60c 0.069 0.069 0.069
24053.60c 0.008 0.008 0.008
24054.60c 0.002 0.002 0.002
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Table 5.3.6-3. WABA BPR Upper Plenum Homogenized Material Composition
Wt% of Element/Isotope in Material Composition

MCNP Cycle I ycle 3 Cycle 3
ZAID 0.0 EFPD 0.0 EFPD 210.9 EFPD

26054.60c 0.009 0.009 0.009
26056.60c 0.152 0.152 0.151
26057.60c 0.004 0.004 0.004
1001.50c 1.958 1.952 1.963
501 0.50c 4.079E-03 5.214B-03 2.908E-03
501 56 - 1.863E-02 2.382E-02 1.328E-02
8016.50c 15.634 15.58 15.674

40000.60c 80.983 81.028 80.945
50000.35c 1.155 1.155 1.154

Density (gcn) 1.8952 1.8942 1.8961

Table 53.64. WABA BPR Lower Plenum Homogenized Material Composition

MCNP W0t% ofElementllsotope in Materl Composition
Ccle i Cyle3 Cyde3

ZAaD 0.0 EFPD 0.0 EFPD 210.9 EF`PD
24050.60c 0.004 0.004 0.004
24052.60c 0.083 0.083 0.083
24053.60c 0.010 0.010 0.010
24054.60c 0.002 0.002 0.002
26054.60c 0.011 0.011 0.011
26056.60c 0.182 0.182 0.182
26057.60c 0.004- 0.004 0.004
26058.60c 0.001 0.001 0.001
1001.50c 0.129 0.129 0.130
5010.SOc 2.693E.04 3.441E-04 1.921E-04
5011.56c 1.230E.03 1.572E-03 8.775SE-04
8016.50c 1.144 1.141 1.147

40000.60c 97.045 97.048 97.042
S0000.35c 1.384 1.384 1.384

Density (g/cm) 6.0235 6.0233 6.0237

Table 53.6-5. Pyres BPR Upper Plenum Homogenized Material Compositions
MCNP Z~AED Wt%* of Element/Isotope In Material Composition

6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
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Table 53.6 Pyrex BPR Upper Plenum Homogenized Material Compositions
MCNP ZAID Wt% of ElementIsotope in Material Composition

l503l50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c, 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092

Table 5.3.- Fresh Burnable Poison Material Composition

MCNT _.ID Wt% of ElementIsotope in Material Composition
Pyrex BP (B2OrSiOz) WABA BP (B4C-A1203 )

Sl0.50c 0.6976 1.9684
501.56c 3.1866 8.9917
6000.SOc - 3.0400
8016.50c 55.2092 40.4789

13027.50c - 45.5211
14000.SOc 40.9067 -

5.3.7. RCCA Materials

Each RCCA contains 24 identical control rods (CRs). The CR components include cladding, upper
plenum, lower end-plug, and absorber material. Te CL cladding is modeled as SS304 as presented in
Table 5.3.2-1 (p. 22, Ref. 7.11). he CR upper plenum is not modeled in any of the CRC statepoint
configurations due to the partial insertion of the RCCAs. The CR lower end-plug is modeled as SS304
aspresented in Table 5.3.2-1 (p. 13, Ref. 7.11). The CR absorber material is Ag-In-Cd with a density of
10.16 glcm3 (p. 22, Ref. 7.11). Table S3.7-1 presents the Ag-In-Cd material composition.

- Table 53.7-1. Ag-In-Cd Material Composition
Element / Isotope j MCNP ZAID Wt% j

Ag-107 47107.60c 41.101
Ag-109 47109.60c 38.899
Cd 48000.SOc 5.000
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Table 5.3.7-1. Ag-In-Cd Material Composition
Element I Isotope I MCNP ZAED I Wt%

in 49000.60c 15.000

5.4. Core Loading Descriptions

The core loading de on for each CRC statepoint reactivity calculation includes the specification of
the various fuel assembly locations, RCCA locations, and BPRA locations A cre loading description
is provided for a particala cycle. All CRC statepoint reactivity calculations in the same reactor cycle
use the same core loading description. Figures 5A-1 and 5.4-2 present the core loading descriptions for
cycles I and 3 of Sequoyah Unit 2, respectively. Each fuel assembly has a unique identifier
corespondig to the identifiers wsed In the AS2 depletion analyses. The fiel assembly placements in
each core loading descripdon are presented in Figures 5.4-3 and SA-4. The fuel assembly identifiers
shown in Figures 5A-3 and 5.4-4 refer to the assembly identifiers used in the depletion analyses
documented throughout Reference 7.3.

I 
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6. Results

This calculation file documents the CRC reactivity evaluations that were performed for three statepoints
from Sequoyah Unit 2. Four reactivity calculations were performed for each of the statepoints other
than the beginning-of-life of the reactor (Cycle 1, 0.0 EFPD) Each of these four calculations for each
statepoint used a different depleted fuel composition. he four sets of depleted fuel isotopes shown in
Tables 53.4-6 through 53.4-9 were used for the 'Best-Estimate, 'Principal Isotope', "Principal
Actinide", and "Actinide-Only" calculations Table 6-1 presents the kdrresults for each of the Sequoyah
Unit 2 CRC evaluations. Ihe k1ir results represent the average combined collision, absorption, and
track-length estimator from the MCNP calculations. The standard deviation represents the standard
deviation of kdr about the average combined collision, absorption, and -legth estimate due to the
Monte Carlo calculation statistics.

Table 6-l. kffr Results for the Sequoyah Unit 2 CRC Evaluations
Sequoyah Unit 2 CRC Statepoint (kf / standard deviation)

Fuel sotopeSet Cycle 1, Cycle 3, Cycle 3,
0.0 EFPD 0.OEFPD 210.9 EFPD

Best-Estimate 0.99631/0.00043 0.99158/0.00044 0.99180/0.00050
Principal Isotope Not Applicable 1.00109/ 0.00047 1.0067910.00046
Picipal Actinide Not Applicable 1.03341/0.00047 1.06657/0.00044

Actinide-Oly Not Applicable 1.03468/0.00047 1.07018J0.00042

A

The corrsponding MCNP input and out filenames for the cases shown in Table 6-1 are presented in
Table 6-2. The MACE iput decks used to generate the MCNP input decks are presented in Attachment
II (moved to Reference 7.13). The MACE gen ted MCNP input decks are presented in Attachment m
(moved to Reference 7.13). The MCNP output files are presented in Attachment IV (moved to.
Reference 7.13). An eror was found in the Cycle 3,210.9 EFPD calcuations and they were redone.
The error showed that the fresh fuel from BOC-3 was not switched to burned fuel in the Cycle 3,210.9
EFPD cases. Attachment V contains the revised MACE iput decks, MACE generated MCNP input
decks, and MCNP out decks for Cycle 3, 210.9 EFPD calculations. The data in Attachment V
(moved to Reference 7.13) supersedes the previously documented data for the Cycle 3,210.9 EFPD
calculations. An additional error was found in the MACE code in which the ZAID for Ru-103 was used
instead of the ZAID for Rh-103 in the Principle Isotope fuel materials cases. The MCNP input decks
wer corrected by hand for these cases by replacing ZAID 44103.50c with 45103.50c. he corrected
MCNP hiput decks for the Pnciple Isotope cases and their corresponding outputs are listed in
Attachment VI (Reference 7.13). The data listed in attachment VI supersede the previous data for the
Principle Isotope cases.

Table 6-2. MCNP Input and Output Filenames for the Sequoyah Unit 2 CRC Evaluations
Sequoyah Unit 2 CRC Statepoint (input filename / output filename)

Fuel Isotope Set Cycle 1, Cycle 3, Cycle 3,
0.0 EFPD 0.0 EFPD 210.9 EFPD

Best-Estimate seqila/seqilaO seqi2a / seqi2aO seqi3a seqi3aO
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Table 6-2. MCNP Input and Output Filenames for the Sequoyah Unit 2 CRC Evaluations
Sequoyah Unit 2 CRC Statepoint (input filename I outpu filename)

Fuel otope Set Cycle 1, ce3, Cycle 3,
O.OEFPD 0.0 EPPD 210.9 EFPD

Princpal Istope Not Applicable. seqi2b / seqi2b.0 seqi3b I seqi3b.0
Principal Actinide Not Applicable seqi2c / seqi2c.0 seqi3c I seqi3c.0

Actinide-Only Not Applicable seqi2d/seqi2d.0 seqi3dls1qi3d.0
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8. Attachments

Table 8- presents the attachment pecifications for this cilcuIation file.

Table 8-1. Attachment listing
Attachment #1 I of Pages Creation Date Description

I 656 03/198 MACE, version 3, user information
I MACE input decks for the Sequoyah Unit 2

Ilr03/1W8 reactivity calclations
listing oftape tape moved to Reerenc:e 7.13)

1-lard-capy MACE generated MCNP Input decks for the
m lising of pt 03/198 Sequoyah Unit 2 reactivity calclations

contet) (atmenttape moved to Referenc 7.13)

I MCNP output files for the Sequoyah Unit 2
IV i3stig of ta188 re activity alcuations 

contnt) (attacment tape movtd to Reference 7.13)
1 Revised MACE input decks, MACE geneed
I wpy MCNP inputdecs, and MCNP output files for

V air-opy 4115/98 Cyide3, 210.9 EFPD of Sequoyah Unit 2 reactivity
listing of tape calculations.

content) cllltos(attachment tape moved to Reference 7.13)
. Revised MCNP input decks and MCNP output
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1. Introduction

The MACE (MCNP Accessory for CRC Evaluations) software routine creates MCNP input
decks to evaluate commercial reactor critical (CRC) configuratons The MACE softwe routine
utilizes three forms of input: a user-defined input deck that describes the CRC configuration,
depleted fuel Isotopic results from Czmmercial Reactor Assembly Follow Taskmaster (CRAFI)
(Ref 1) generated .ct"e files, and depleted burnable poison isotopic results from CRAFT
generated "*tW files. nIe MCNP input decks generated by MACE for CRC evluations
represent actual commercial nuclear reactors modeled in 1/8, 14, or full core symetry. These
input decks are typically very complex and usually contain huge amounts of data. MACE
prodes a consistent method for developing these input decks and performing prubt on
the input decks as part of sensitivity studies he listing of the Fortn source cod for MACM
Version 3 is presented in Sction 9.

2. MACE Methodology

The objective of the MACE methodology was to develop a mechanism for easy generation of the
complex MCNP input deccs required for CRC evaluations in a timely mann. The resulting
MACE softwe routine is an easy-to-use program that builds a complete MCNP input deck in a
modular fashion to evaluate the critical multiplication factor of CRC configurations. The MACE
sofLwar routine is developed with a straight-forwa progmning structure that lends itself to
futue additions ormodificatons

The MACE software routine consists of eleven subroutines: Main Program Block,
INPUTDATA, WESTONE, MODDEN, I4ROSECTION, FUEL, GEOSECTION, WESTCRA,
WESTBPR, SURFSCTON, and CONIROL. Information is exchanged between the various
subroutines through the main program block. Descriptions of the processes and calculations
perormed in these subroutines are presented in Sections 3.1 through 3.8. Figure 2-1 shows the
flow diagram for the MACE sftware routine.

The MACE software routine fist rds input data into a number of arrays and variables fiom a
userdefined iput deck. The input data provided to MACE contains a complete description of
the CRC configuration that is required to produce the MCNP mode. Using the user-defined
moderator tperate and pressre, MACE then calculates the moderator density by using
linear interpolation in a tem e vUsus presswe vsus density table that is directly encoded
into its pro ng. MACE then begins the MCNP iput deck development by writing an
introduction section for the input deck. Prior to continuing with the input deck generation,
MACE takes a detour to retrieve and calculate the material compositions (including density) for
both the fresh and depleted fuel and burnable poison that will need to be specified in the modeL
The source of the isotopic data for the depleted fel and burnable poison are CRAFT generated
results files, comruonly called ".cut files. The fresh fuel and burnable poison compositions are
calculated using data from the user-defined input. Once all of the fresh and depleted fuel and
burnable poison materials have been defined, MACE continues with the MCNP input deck
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generation by creating the geometrical specifications of the model. The geometrical
specifications ofthe CRC configuions include the following, in general:

Non-Fuel-Related Reacor Component Specifications
* Core Assembly Lattice Layout Specification

Fuel Assembly Lattice Layout Specification
Fuel Assembly Spacer Grid Specifications
Fuel Rod Universe Specificadons
Guide Tb Universe Specifications

* Instrument Tube Universe Specifications
Control Rod Unverse Specifications

* Axial Power Shaping Rod Universe Secifications
* Burnable Poison Rod Un es Specifications.

As the geometrical fican for the model are defined, both the surfcs and materials
required to define the geometrical cells are stored for later specification in their appropriate
sections. Once the geometry sp ions for the model are completed, MACE cates the
surface specificaton section of the input deck. The surfaces, as created during the geometrical
pecificaton, are listed in the appropriate MCNP format by spcf the surfice pe and

placement. The non-fuel and non-burnable pson material specifications are complete when the
geometry specification is complete. The fuel and burnable poison specifications were peviously
made. The control section spefica follow the materials specifications. In this section,
MACE specifies the parameters required for the KCODE option in the MCNP criticality
calculation. These parameters are provided in the user-defined inu The final section of the
MCNP input deck is the initial neutron source specification section. MACE defines a nmber of
initial neutron source points throughout the fuel in the reactor core onfguration Once each of
the sectios of the MCNP input deck have been generated, it is the user responsibility to
concatenate the files containing the various sections in the correct order to produce the completed
MCNP bput deck that is ready for execution.
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3. MACE Subroutine Descriptions

The MACE software routine is composed of eleven subroutines that exchange information
through a main program block as previously shown in Figure 2-1. The following sections
describe the processes and calculations performed by the subroutines

3.1. Main Program Block

The main program block directly calls eit of the eleven subroutines in sequential order. All
necessaiy data is conveyed between the various subroutines through the main program block
The main program block does not perfm any calculations or produce any output.

3.2. NPUTDATA Subroutine

The INPUIDATA subroutine reads all of the required user-defined input from a file that is
always named inputdaa. The data provided in this Iput file must follow a specific format
Section 4 contains a complete description ofthe 9nputdata! file required by the MACE software
routine. The INPUTATA subroutine calls the WESTONE subroutine to read Input data that is
specific to Westinghouse reactor core configurations.

33. MODDEN Subroutine

The MODDEN subroutine calculates the moderator (borated water) density in units of grams per
cubic centimeter for use in the MCNP input deck The average moderator temperature and
system pressure are provided to the MODDEN subroutine. These temperature and pressure
values are used along with a linear intpolation algoithm to determine the density from a
temperature versus pressure versus density table for water. The temperature versus pressure
versus density table for water that is used by the MODDEN subroutine Is presented in Table 3.3-
1. This table is taken fiom the SCALE 4.3 user documentation (Re. 2, p. S2.5.12).

The MACE softw routine uses a standard linear interpolation scheme to determine the
moderator density value once the temperatu and pressure ar known. Linear interpolation is
performed using the following equation:

Target Value-x, =x2-xl

Reference Value - y, y -y,

where,

Target Value mthe value for which the interpolation is being performed to obtain;
Reference Value = the known value which has a one-to-one correspondence to the Target Value;
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xi - the target parameter value displayed in the table which corsponds to y,;
x2= the target parameter value displayed in the table which corresponds to y 2,
y- the reference parameter value displayed In the table which is the largest value less than the
Reference Value;
yz the reference parameter value displayed in the table which is the smallest value greater than
the Reference Value.

ihe MODDEN suboutine utiizes the following procedure to perform the linear intepolation

1) Determine which two adjacent columns of densities in the table correspond to pressres
which bound the user-defined system pressure.

2) Linearly interpolate between each of the columns defined in step 1 for each row ofthe
table to create a new density column which corresponds to the system pressure.

3) Determine which two adjacent rows in the temperature column bound the average
moderator temperture in the system.

4) Lineady interpolate between the density values in the density column generated in step 2,
that correspond to the two bounding temperature rows determined in step 3, to calculate
the moderator density which corresponds to the moderator prs and tempeature

Table 3.3-1. Density (glcmi) of Subeooled Water at Various Temperatures and Pressures

Temp. - Pressure, psa
(1F) 3000 2500 2000 1500 1000 800 r 400 200
50 1.0084 1.0069 1.0055 1.0040 1.0025 1.0019 1.0013 1.0007 1.0000
100 1.0018 1.0004 0.9989 0.9975 0.9960 0.9954 0.9948 0.9942 0.9936
1SO 0.9893 0.9878 0.9864 0.9849 0.9834 0.9828 0.9822 0.9815 0.9809
200 0.9725 0.9709 0.9694 0.9679 0.9663 0.9656 0.9650 0.9644 0.9637
2SO 0.9522 0.9505 0.9489 .9472 0.94SS 0.9449 0.9442 0.9435 0.9428
300 0.9289 0.9271 0.9252 0.9234 0.921S 0.9208 0.9200 0.9192 0.9185
350 0.9026 0.9006 0.8985 0.8964 0.8943 0.8934 0.8925 0.8916 -

400 0.8733 0.8709 0.8685 0.8660 0.8634 0.8624 0.8613 0.8603 -

450 0.8405 0.8375 0.8345 0.8314 0.8281 0.8268 0.8255 - -

500 0.8029 0.7992 0.7952 0.7911 0.7869 0.7851 - _ _
510 0.7947 0.7907 0.7866 .7822 0.7776 _ _ _ -

520 0.7862 0.7820 0.7776 0.7729 0.7680 - - _
530 0.75s o.m9 0.7682 0.7632 0.7S79 - -_ _

540 0.7683 0.7635 0.7S84 0.7530 0.7472 _ - _ _
550 0.7589 0.7537 0.7482 0.7423 - _ _ _ _
560 0.7490 0.7434 0.7374 0.7310 - _ _ _ _
570 0.7386 .7326 0.7261 0.7190 - _ - _ -

580 0.7278 0.7212 0.7141 0.7062 _ - _ _ -
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Table 33-1 Density (gem') of Subeooled Water at Various Temperatures and Pressures
Temp. Pressure, psa0

(@F) 300D 2000 1500 1000 800 600 400. 200
590 0.7164 0.7092 0.7012 0.6923 - - __

600 0.7043 0.6963 0.6874 - _ _ - _ _
610 0.6915 0.6825 0.6724 - _ - _ _
620 0.6777 0.6676. 0.6558 - _ _ _ _ _
630 0.6629 0.6512 0.6370 -_ _ _ _ _

- - - - -_ ~~~~~~ -

640 0.6467 0.6329 - _ - _ _ - _
650 0.6288 0.6119 - _ _ _ - - _
660 0.6086 0.5866 _ _ _ _ _
670 0.5850 _ _ _ _ _ _ _
680 0.5559 - _ _ _ _ _

3A. IrTROSECfION Subroutine

The INTROSECION subroutine writes the introduction section of the MCNP input deckfor tbe
CRC statepoint criticality calculation to a file called' C JT_ntr. The firs tree blmks
in this filename contain the tree chaacter reactor prefix specified in the MACE input deck The
two blanks following the *C contain the two character identifier for the reactor cycle containing
the CRC statepoint The three blaus following the vT contain the effective full-power day
(EFPD) value of the CRC statepoint, rounded to the nearst whole number.

ie Introduction section of the MCNP input deckecontains a title and a general problem
description. The title of the MCNP iput deck contains the reactor name, the reactor cyle
idndtfier containing the CRC statepoin and the EFPD value of the CRC sttepoint The general
problem description provides the following information:

The reactor design (B&W, Westinghouse, CE). The B&W and Westinghouse reactor
design options are available for use in the MACE Version 3 softiare routine.
Ihe source of the isotopic data for depleted fuel and depleted burnable poison is
Provided. For CRC statepoint calculations, the depleted fuel and burnable Poison
isotopics are always obtained fiom SAS2L
The number of axial nodes used to delineate the fel and burnable poison in both the
SAS2H calculations previously performed and the MCNP model being developed by
MACE. MACE Venion 3 requires that the number and description of the axial nodes
being modeled in the MCNP input deck be the same as those previously used in the
SAS2H isotopic calculations uich feed the MCNP input deck. The option will be
available in future revisions of MACE to use different MCNP nodal descriptions by
averaging isotopic compositions obtained from SAS2H calculations performed with more
axial node detail.
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3.5. FUEL Subroutine

The FUE subroutine retieves the depleted fuel and depleted burnable poison isotopics from
CRAFT generated xunt" files for the appropriate assembly axial nodes. The retrieved fuel
isotopics are used to make the depleted ful material compositions for the MCNP input deck.
The retrieved burnable poison sotopics are used to make the depleted burnable poison material
compositions for the MCNP input deck The material composition dentifier numbers in the
MCNP Input deck for the fuel always begin at the number 6000. The material composition
identifiernmbersintheMCNP Inputdeck forthebunablepoison always begn atthe number
3000.

3.5.1. Output Files Generated by the FE Subroutine

This section lists the files generated by the MACE software routine when executing the FUEL
subroutin These files are created In the directory in which MACE is being executed.

The ifuel.outr file contains all of the firsh and depleted fuel material specifications ready
for direct Implntation in the MCNP input deck.
The "fueldenout' file contains a listing of all the fuel material composition densities that
are utilized in the geometry specification section of the MCNP input deck.
The fuelch.out fie contains a listing of the isotopic masses retrieved from the CRAFT
generated G1us" files and their corresponding MCNP cross section library identifiers to
facilitate checing of the various fuel compositions.
The bpout file contains all of the fresh and depleted burnable poison material
specifications ready for direct implementation in the MCNP input deck.

3.5.2. Available Fuel Isotope Sets and Cross Sections

In this section, the isotopic cross section libraries utilized in the MCNP input decks for the CRC
evaluations are presented in Table 3.52-1. Additionally, the various fuel Isotopic composition
sets are listed in Tables 3.52-2 through 3.52-5. The MCNP cross asection libraries utilized in the
reactivity calculations are one of the primary components of the calculation that determines
whether or not the neutronic behavior of the system is simulated correctly. Table 3.52-1 lists all
of the MCNP cross section library identifiers (ZAIDs) utilized in the CRC input decks created by
MACE. The MCNP ZAIDs are used to Identify the cross section libraries. The ZAID consists
of a 5 integer element and isotope Identifier followed by a cross section library designation
suffix. The first one or two integers in the ZAID refer to the atomic number of the corresponding
element The three integers preceding the decimal always refer to the isotopic mass number.
The ZAID suffixes presented in Table 3.5.2-1, correspond to libraries compiled from either
ENDFIB-V, ENDF/B-VI, LANIA-2, or LLNL evaluated cross section data sets. The atom
percent in nature of the various isotopes presented in Table 3.52-1 are obtained from Reference
3. The atomic weight ratios, temperatures, library names, and data sources are obtained from
Attachment IV of Reference 4.
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Table 3.521. MCNIP Cross section Libraries Used In the CRC Reactivity Calculations

Element I MCNP Atom % in Atomic Wt. Temp. Nbray DatSor
Isotope ZAID Nature Ratio Namte Data Source

H-1 1001.50c 99.985 0.999167 294.0 rmccs ENDFIB-V.0

H-3 1003.50c 0.0 2.990140 294.0 nmccs ENDF/B-V.0

He-4 200450c 99.999 3.968219 294.0 nmuxs ENDFIB-V.0

Li-6 3006.SOc 7.5 5.963450 294.0 nccs ENDF/B-V.0

Li-7 3007.Sc 92.5 6.955733 294.0 rmcs ENDFIB-V.2

Be-9 4009.$0c 100.0 8.934763 294.0 rmccs ENDFIB-V.0

B-10 5010.SOc 19A002 9.926922 294.0 rmccs ENDFIB-V.0

B-11 5011.56c 80.600 .10.914730 294.0 newxs LANLIr-2

C-nat 60000c 100.0 11.896914 4 294.0 nocs ENDFIB-V.0

N-14 7014.SOc 99.630 13.882780 294.0 nnccs ENDFIB-V.0

0-16 8016.5Oc 99.760 15.857510 294.0 zmcs ENDFIB-V.0

AI-27 13027.50c 100.0 26.749756 294.0 nmccs ENDF/B-V.0

Si-nat 14000.50c 100.0 27.844241 294.0 endl~p ENDFIB-V.0

P-31 15031.50c 100.0 30.707682 294.0 endf5u ENDFIB-V.0

S-32 16032.50c 95.02 31.7889393 294.0 endf5u ENDFIB-V.0

Ti-nat 22000.50c 100.0 47A67124 294.0 endf5u EkNDF/B-V.0

Cr-SO 24050.60c 4.345 49.516983 294.0 endf0 ENDFIB-VI.1

Cr-52 2405260c 83.790 51A94313 294.0 endf60 ENDFIB-VLl

Cr-53 240S3.60c 9.500 52.485863 294.0 endf60 ENDFIB-VL1

Cr-54 24054.60c 2.365 53A75519 294.0 endf60 ENDFB-Vi.

Mn-55 25055.50c 100.0 54A66099 294.0 endf5u ENDFIB-V.0

Fc-54 26054.60c 5.900 53A76242 294.0 endf60 ENDF/B-VI.1

Fe-56 26056.60c 91.720 55A54429 294.0 endf60 ENDFB-VI.1

Fe-57 26057.60c 2.100 56.446290 294.0 endf60 ENDFIB-VI.1

Fe-5 26058.60c 0.280 57.435600 294.0 endf60 ENDF/B-VI.1

Co-59 27059.50c 100.0 58.426930 294.0 endf5u ENDFIB-V.0

Ni-58 28058.60c 68.270 57.437652 294.0 cndf60 ENDF/B-VI.1

Ni-60 28060.60c 26.100 59A5952 294.0 endf6O ENDFIB-VI.I

Ni-61 28061.60c 1.130 60.407628 294.0 endf6O ENDF/B-VI.1

Ni-62 28062.60c 3.590 61.396349 294.0 endf50 ENDF/B-V1.

l-64 28064.60c 0.910 63.378793 294.0 endf6O ENDFIB-VI.l

Cu-63 29063.60c 69.170 62.389001 294.0 endf60 ENDFIB-VI2

Cu-65 29065.60c 30.830 64.370028 294.0 endf60 ENDFIB-VI.2

As-75 33075.35c 100.0 74.277979 0.0 rmccsa ENDFIB-V.0

Kr-SO 36080.SOc 2.25 79.229851 294.0 rmccsa ENDF/B-V.0
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Table 3.52-1. MCNP Cross section Libraries Used In the CRC React*y Calculations

Element/ MCNP Atom °K In Atomic Wt. Library
Isotope ZAXID Nature Ratio' Temp. (I0 Name ________

Kr-82 36082.50c 11.6 81.209803 294.0 rmca ENDF/B-V.0

Kr-83 36083.50c 11.5 82.201858 294.0 mccsa ENDFIB-V.0

Kr-84 36084.50c 57.0 83.190662 294.0 znccsa ENDFIB-V.0

Kz-86 36086.50c 17.3 85.172596 294.0 nnecsa ENDFAB-V.0

Y-89 39089.50c 100.0 88.142108 294.0 endf5u ENDF/B-V.0

Zr-nat 40000.60c 100.0 90.439990 294.0 cndf60 ENDFB-VI.1

Zr-93 40093.50c 0.0 92.108361 294.0 kidnan ENDF/B-V.0

Nb-93 41093.50c 100.0 92.108263 294.0 endf5p ENDFAB-V.0

Mo-nat 42000.50c 100.0 95.107188 294.0 endfSu ENXDF/B-V.0

Mo-95 42095.SOc 15.92 94.090546 294.0 kidnmn ENDFAB-V.0

Tc-99 43099.50c 0.0 98.056595 294.0 kidrnan EZNDF/B-V.0

Rn-101 44101 .50c 17.1 100.038748 294.0 kidman ENDFIB-V.0

Ru-103 4410350c 0.0 102.022 294.0 kidman ENDFAB-V.0

Rh-103 45103.50c 100.0 102.021490 294.0 rnccsa ENDF/B-V.0

Rh-105 45105.SOc 0.0 104.005 294.0 Idman ENDFIB-V.0

Pd-105 46105.50c 22.33 104.003885 294.0 Iidman ENDFIB-V.0

Pd-108 46108.50c 26A6 106.976942 294.0 kidman ENDFIB-V.O

Ag-107 47107.60c 51.839 105.986724 294.0 cndf6O ENDFIB-VLO

Ag-109 47109.60c 48.161 107.969204 294.0 ax= ENDFIB-VLO

Cd-nat 48000S0c 100.0 111.445880 294.0 endf;u ENDFIJB-V.0

h-nat 49W0.60c 100.0 113.831536 294.0 endf60 ENDFIB-VLO

Sn-nat 50000.35c 100.0 117.690428 0.0 endI85 LLNL

Xe-131 54131.50c 21.2 129.780532 294.0 kidman ENDFJB-V.0

Xe-134 5413435c 10.4 132.75S077 0.0 endI85 LLNL

Xe-135 54135.53c 0.0 133.748208 587.0 cprixs ENDF/B-V

Cs-133 55133.SOc 100.0 131.763705 294.0 kidman ENDF/B-V.O

Cs-135 5513S.S0c 0.0 133.746975 294.0 Idtman, ENDF/B-V.0

Ba-138 5613850c 71.70 136.720557 294.0 smccs ENDF/B-V.O

Pr-141 59141.SOc 100.0 139.697185 294.0 kidman ENDFJB-V.0

Nd-143 6014350c 12.18 141.682152 294.0 Iddman ENDFtB-V.0

Nd-145 60145.50c 8.30 143.667706 294.0 Iddman ENDF/B-V.0

Nd-147 60147.50c 0.0 145.654 294.0 Iddman ENDF/B-V.0

Nd-148 60148.SOc 5.76 146.646216 294.0 kidman ENDFIB-V.O

Pm-147 61147.50c 0.0 145.653 294.0 kidman ENDFIB-V.0

Pm-148 61148.5c 0.0 146.647 294.0 kidman ENDFIB-V.0
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Table 3.S2-1. MCNP Cross section Libraries Used In the CRC Reactivity Calculations

lement MCNP Atom % in Atomict Temp L brary Data Source
Isotope ZA_ Nature Ratio T Name

Pm-149 61149.50c 0.0 147.639 294.0 ddman ENDFA3-V.0

Sm-147 62147.50c 15.0 145.652830 '294.0 kidman ENDFA3-V.0

Sm-149 62149.50e 13.8 147.637915 294.0 endf5u ENDF/B-V.0

Sm-150 62150.50c 7.4 148.629416 294.0 kidman ENDFAB-V.0

Sm-lSI 62151.SOc 0.0 149.623 294.0 Idman ENDFB-V.0

Sm-IS2 62152.50c 26.7 150.614670 294.0 kidman ENUDFAB-V.0

EU-151 63151.55c 47.8 149.623378 294.0 newxs LANLJr-2

Eu-152 63152.50c 0.0 150.616668 294.0 cndf5u ENDF/B-V.0.

Eu-153 63153.55c 52.2 151.607568 294.0 newxs LANITr-2

Eu-154 63154.50c 0.0 152.600719 294.0 endf5u ENDFIB-V.0

Eu-155 63155.SOc 0.0 153.592 294.0 kidrnan ENDFIB-V.0

Gd-152 64152.5oc 0.20 150.614731 294.0 endf5u ENDFIB-V.0

Cd-154 64154.50c 2.18 152.598614 294.0 endf5u ENDFIB-V.0

Gd-lSS 64155.SOc 14.80 153.591761 294.0 endf5u ENDFAB-V.0

Gd-i56 64156.50c 20.47 154.582676 294.0 endf5u ENDF/B-V.O

Gd-157 64157.50c 15.65 155.575907 294.0 endf5u ENDFAB-V.0

Gd-lS8 64158.50c 24.4 156.567459 294.0 endf5u ENDFIB-V.0

Gd-160 64160.50c 21.86 158.553203 294.0 endf5u ENDF/B-V.0

Ho-165 67165.55c 100.0- 163.513493 294.0 newxs LANUfT-2

Ta-181 73181.SOc 99.988 179.393575 294.0 endf5u ENDFIB-V.0

Th-232 90232.50c 100.0 230.044724 294.0 endf5u ENDFIB-V.O

Pa-233 91233.SOc 0.0 231.038304 294.0 endf5u ENDFAB-V.O

U-233 92233.50c 0.0 231.037695 294.0 Imecs ENDFIB-V.0

U-234 92234SOc 0.0055 232.030412 294.0 endf5p ENDFIB-V.0

U-235 92235.53c 0.7200 233.024773 587.0 eprixs ENDFAB-V.0

U-236 92236.50c 0.0 234.017806 294.0 endf5p ENDFIB-V.0

U-237 92237.50c 0.0 235.012352 294.0 endfSp ENDFIB-V.0

U-238 92238.53c 992745 236.005803 587.0 eprixs ENDF/B-V.0

Np-235 93235.35c 0.0 233.024904 0.0 endiSS LLNL

Np-236 93236.35c 0.0 234.018854 0.0 endISS LLNL

Np-237 93237.50c 0.0. 235.011799 294.0 endf5p ENDF/B-V.0

Np-238 93238.35c 0.0 236.005958 0.0 endiS5 LLNL

Pu-237 94237.35c 0.0 235.012031 0.0 endiBS LLNL

Pu-238 94238.50c 0.0 236.004583 294.0 endf5p ENDFIB-V.O

Pu-239 94239.55c 0.0 236.998573 294.0 rmccs IENDF/B-V.2



Waste Package Operations Engineering Calculation

ITitle: CRC Reactivity Calations for Sequoyah Unit 2
Documet Identifier. BOOOO001717-0210-00006 REV 00 Attachment I, Page 14 of 656

Table 3.5.2-1. MCNP Cross section Libraries Used In the CRC Reacthity Calculations
Element/ MCNP Atom % in AtomicWt Temp. (K Nae
Isotope ZAID Nature Ratio Nome
Pu-240 94240.50c 0.0 237.991619 294.0 rmc ENDFAB-V.0
Pu-241 9424150c 0.0 238.986041 294.0 endf5p ENDFIB-V;O
Pu-242 94242S0c 0.0 239.979326 294.0 endf5p ENDFAB-V.0
Am-241 95241.S4 0.0 238.986019 294.0 endf5u BNDF/B-V.0

Am-242m 95242.SOc 0.0 239.980121 294.0 endf5u ENDFAB-V.0
Am-243 95243.50c 0.0 240.973348 294.0 endf5u ENDFAB-V.0
Cm-242 96242.5Oc 0.0 239.979418 294.0 endf5u ENDF/B-V.0
Cm-243 96243.35c 0.0 240.973356 0.0 endi1S
Cm-244 96244.50c 0.0 241.966119 294.0 endf5u ENDFIB-V.0
Cm-245 96245.35c 0.0 242.960245 0.0 endB5 LLNL
Ci-246 96246.35c 0.0 243.953373 0.0 endlS LLNL
Cm-247 96247.35c 0.0 244.947884 0.0 endl8S LLNL
Cn-248 96248.35c 0.0 245.941272 0.0 endISS LLNL

' The atomic weight ratio presented for each isotope/element Is the ratio of the isotope/element
mas sto the mass of a neutron. The mas of a neutron is 1.008664904 anu (Ref. 3). The atomic
weight ratio values are obtained fiom the hxsdiru file for MCNP as described in Reference 4.

2 The atom percent in nature of B-10 and B-1I varies sgnificanily between different
geographical regions of the world. The atom percents in nature that are listed in Table 3.5.2-1
for B-10 and B-1 were obtained from page 232 of Reference 5.

' The atomic weight ratio for natural sulfur is used with the S-32 cross section library.

4The atormic wight ratio for cbon-12 I used with the natural carbon cross-section lbrary.

Table 352-2 Best-Estimate Isotope Set from which
MCNP Spent Fuel Compositions May Be Developed

Isotope MCNP ZAID Isotope MCNP ZAID Isotope MCNP ZD

H-3 1003.50c Cs-135 55135.50c Pa-233 91233.S0c

He4 2004.S0c Ba-138 56138.50c U-233 92233.50c

L-6 3006.S0c Pr-141 59141.50c U-234 92234.50c

Li-7 3007.55c Nd-143 60143.50c U-235 92235.53c

Be-9 4009.SOc Nd-145 60145.50c U-236 92236.50c

0-16 8016.SOc Nd-147 60147.50c U-237 92237.50c
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Table 3.52-2 Best-Estimate Isotope Set from which
MCNP Spent Fael Compositions May Be Developed

Isotope MCNP ZAID Isotope MCNP ZAID Isotope MCNP ZA1D

As-75 3307535c Nd-148 60148.50c U-238 92238.53c

Kr-8O 36080.50c Pm-147 61147.50c Np-235 93235.35c

Kr-82 36082.50c Pm-148 61148.50c Np-236 93236.35c

Kr-3 36083.50c Pm-149 61149.SOc Np237 93237.50c

K&-84 36084.50c Sm-147 62147-50c Np-238 93238.35c

K-86 36086.SOc Sm-149 62149.50c Pu-237 94237.35c

Y-89 39089.50c Sm-150 62150.50c PI-238 9423850c

Zr-93 40093.50o Sm-l51 62151.50c Pu-239 94239.5Sc

Nb-93 41093.50c Sm-152 62152.SOc Pa-240 94240SOc

Mo-9S 42095.50c E-S151 63151.S5c Pu-241 94241.50c

Tc-99 43099.50e Eu-152 63152.50c Pu-242 9424250c

Ru-lO1 44101.50c Eu-153 63153.55c Am-241 9524150c

Ru-103 44103.50c Eu-154 63154.50c Am-242 95242.50c

Rh-103 45103.5Oc Pu-155 63155SOc Am-243 95243.SOc

Rh-105 45105.50C G&152 641S2SOc Cm-242 96242.SOc

Pd-lOS 46105.SOC Gd-154 64154.50c Cm-243 96243.35c

Pd-10 46108.SOc Gd-lSS 6415.50c Cm-244 96244.50c

Ag-107 47107.SOc Gd-156 64156.SOc Cn-24S 96245.35c

5g-109 47109.50c Gd-157 641S7.SOc Cm-246 96246.35c

Xe-131 54131.SOc Gd-158 64158.SOc Cn-247 962.47.35c

Xe-134 S4134.35c Gd-160 64160.SOc Cm-248 96248.35c

Xt-135 S4135.53c Ho-165 67165.S5c

Cs-133 S5133.50c Th-232 90232.50c

Table 3.52-3 Principal Isotope Set fom which
MCNP Spent Fuel Compositions May Be Developed

Isotope MCNP ZAID Isotope MCNP AID Isotope MCNP ZAID

0-16 8016SOc Sm-150 62150.SOc U-238 92238.53c

Mo-95 42095.50c Sm-151 62151.SOc Np-237 93237.50c
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Table 3.524 Prindpal Isotope Set from which
MCNP Spn Fuel Compositions My Be Developed ____

Isotope MCNP ID Isotope MCNP ZAID Isotope MCNP ZAID

TC-99 43099.50c Sm-152 62152.50c Pu-238 94238.50c

Ru-101 44101.50c Eu-151 63151.SSc Pu-239 94239.SSc

Rh-103 45103.50c Eu-153 63153.55c Pu-240 94240.50c

Ag-109 47109.50c Gd-iSS 64155.50c Pu-241 94241 .50c

Nd-143 60143.50c U-233 92233.SOc Pu-242 9424250c

Nd-145 60145.50c U-234 9223450c Am-241 95241.SOc

Sm-147 62147.50c U-235 92235.53c Am-242m 95242.SOc

Sm-149 62149.SOc U-236 92236.50c Am-243 95243.50c

Table 352-4 Principal Actinide Set from which
MCNP Spent Fuel Compositions May Be Developed

Isotope MCNP ZAID Isotope MCNP ZAID Isotope MCNP ZAID|

0-16 8016.50c U-238 92238.53c Pu-241 94241.50c

U-233 92233.SOc Np-237 93237.SOc Pu-242 94242.50c

U-234 92234.SOc Pu-238 94238.50c Am-241 95241.50c

U-235 92235.53c Pu-239 94239.55c Am-242m 95242.50c

U-236 92236.50c Pu-240 94240.50c Am-243 95243.SOc

Table 3.5.2- Actinde-Only Set from which
MCNP Spent Fuel Compositions May Be Developed

Isotope MCNPZAID isotope MCNP ZAID Isotope MCNP ZAID

0-16 8016.SOc U-238 9223853c Pu-241 94241.50c

U-234 92234.50c Pu-238 94238.50c Pu-242 94242.50c

U-23S 5 92235.53c Pu-239 94239.55c Am-241 95241.50c

U-236 92236.50c Pu-240 94240.SOc T

i

3.5.3. Fresh Fuel Material Composition Calculations

The fresh fuel (UO,) material composition is calculated using the initial weight percent (wL %o)
U-235 enrichment in the uranium ofthe U02 and the mass loading of uranium in the assembly.
The following equations are used to calculate the fresh fuel composition. The wt. % of each
uranium isotope in the following equations refers to the wt. % ofthat isotope in the uranium of
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the UO.

Equation 3.5.3-1 (EL 6).

WL% U 0.007731 (Wt. % U J'

Equation 3.5.3-2 (Ref 6).

WL% U= 0.0046 (WL% UEl)

Equation 3.5.3-3.

WL vo V= 100.0 - M Vp K ) -(t Ye Va ) - (Wt. Vv Um)

Euaion 3.S.3-4.

grms U .008664904f(232.030)(WL % tU)+(233.025) (Wt ULi)+

nm0Z>, (234.018)(Wt %U3 ) +(236006Xt %E)(-)
100

Equation 3.5.3-S.

aOms 0 (2)(1.008664904)f(15858)

Equation3.5.3-6.

gram molUO, grams U
fuel assembly (RrasU) )Ifeaembly

mol U0 2

Equation 3.5.3-7.

Total Grams UO, In Fuel ssemblyGrams 0 In Fuel Assembly +
Grams U In Fuel Assembly

Equation 3.5.3-8.
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WtLhOfnU gra iassembly
toldr grams U02 In =sembly

EqaI-on 3.5.3-9.

Wt. % U InUOz 1 *00-(WL % Otn UOz)

Equation 3.5.3-10.

Wt. %UsinUO ( - WtLYUJo EfI 9 t.%UfnUO)
9... , . 100

Equation 3.5.3411.- ' .

FVLUInUOe ty~nUe |.U 2100

Equation 3.53-12.

Wt 0SUssnw2(Wt Vo2 Erw L tS uoQ

Equation 3.53-13.

If the filn density olytion in the MACE iput deck is specified as either T or C" then th fresh
fuel density is modejed as IOAI gtcm' ich corespond to a nominal pessed fuel density. If
the fuel density option it1i MACE utdeck is something other than r or "C' then the
following equation is used to calculate the frsh fuel density.

Equation 3.53-14.

FuelDenrt(3 growof UInarsemy+ gam of.= *)
* cmJ oss)&elptetradnus(cm)J*(nmberof erodin=,embl)*

3.4 Depleted FuelMte(ZotaiaCacmstive uelheghtcm)ton

3.5A. Depleted Fuel Material Composition Calculations

The depleted fuel (J2 + actinides + fission products) material composition is calculated by
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retrieving actinide and fission product isotopics from appropriate CRAFT generated '.cut" files.
Reference I has a complete description ofthe "*.cut" files and their naming convention. The
necessary Ieut' files must be accessible to MACE in a predetermined arrangement A
directory bearing the identfier of each fuel assembly must exist in the directory from which
MACE is executed. Each assembly identifier directory must contain the '.cut files that
correspond to the CRC statepoint being evaluated for each axial node of that assembly. During
the MACE execution, each *cutW file is copied to a file called N .t in the directory in
which MACE is being executed. The two blanks after the KN" contain the node number
comesponding to that file. Each ".*ut" file is copied in this manner to ficilitate isotopic
retrieval. The '*.ctr files are copied for one assembly, processed, and then removed so that the
next assembly can be processed.

Ihe ms-per-assembly values obtained from the ORIGEN-S output in the various "".cut' files
will correspond to grams-erassembly-node (glnode) if the CRAFT calculations were performed
by preserving the actual fuel per axial node. All CRC CRAFT calulations should be
performed such that the actual fuel mass per axial node is preserved. The actinide and fission
product isotopic masses (Shode) are retrieved for each axial node and stored in arrayL MACE
allows the use of one offour different isotopic sets to model the depleted fueI compositions.
These four isotopic sets are Identified as follows:

.1 Best-Estimate Isotopic Set (See Table 3.5.2-2 for a listing of isotopics.);

* Principal Isotope Set (See Table 3.5.2-3 for a listing of isotopics.);

Principal Actinide Set (See Table 3.5.2-4 for a listing of isotopics.);

Actinide-Only Set (See Table 3.5.2-5 for a listing of isotopics.).

The total mass of fuel isotopics retrieved for the isotopic set of choice in a given node is
summed. The mass of oxygen in the fiesh assembly (Equation 3.53-6) is multiplied by the ratio
of the node height to the total active fuel height to determine the mass of oxygen in the node of
interest. This value is added to the total mass of retrieved fuel isotopics to determine the total
depleted fuel mass m the assembly axal node. The mms of each retrieved isotope and oxygen in
the node is divided by the total depleted fuel mas in the node and multiplied by 100 to obtain
the weight percent ofthe isotope in the fuel material composition. The MCNP cross section
identifier and weight percent for each isotope are then written to the file called fuel.our to be
used in the MCNP Input deck

If the fuel density option is specified as "T in the MACE input deck, the depleted fuel material
density is calculated with the following equations.
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Equation 35.4-1.

(170.41 gr )(node height (cm))(r) 1
S~w~k FraOdon &elletradius (c)(numberof fuelrods)

(zamsUInassemb*+) node height (on)
grams 0 In assembly active fuel height (cm

Equation 35.4-2.

Dep~cted ( totalramfsof )
Delee depleted juel In nodeFuel (Sraa]src cFrwon)

. velletradw(cm))f*
(ber of futel ro&)

If the fuel density option is not specified as "T in the MACE nt deck, the depleted fuel
3 material density is calculated with the following equation.

Equation 3.5.4-3.

Depleted total grams of
Fuel grams depleted fuel in node

Dey (node height (cm))(or) ellet radius (cm) 
Densit cm (number of fuel rods) J

3.SS. Fresh Burnable Poison Material Composition Calculations

The fiesh burnable poison compositions are calculated with the following equations. The fresh
burnable poison density is entred by the user in the MACE input deck and applied directly in
the MCNP input deck.

Equation 3535-1.

grams C
olBC'=().008664904)(11.8969)
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Euaflon 3.5.5-2.

gramsB
mo! B 4C =q4)(1. 08664904)[9.9269)(0.194) + (10.9)470.806)J

Equation 3.5.5-3.

.A '(2 .0866490426.75)

Equation 3-5.54.

8 0 m nO (3) (1 .0 08 664 904) (7 5.858)
maIA!,OJ

Equation 3.5.5-5.

B'WLIlB4C
(Y.9269).194)(700)( grms B

j>(.9 2 6 9 )(.194)+7.9147)0.806)J*

.gramsB grsC

. ,MOIBC anotBX

Equation 3.5.5-6.

B"Wt.% in
(10.9147) (0.806) (l M0( B

r9.9269) (0. 194) + (1 0.914 7) (D. 806)](gramrs B. 4grams C 1

mo!BC Mo!EC)

Equafton 3.5.5-7.

CW^KbnB,C= mI B,C
grns ___

grams B grams C
'moI BC moBC
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Equation 3.55s8.

(grampA )O)
ma! AhOsAIW.%inAl -

ma!l Al, morb Ot?

Equation 35.5-9.

M M(OIn0SOOWLnAbOs' gromsAlw lgram 0
~I I120, molAbO,.

Equation 35.5-10.

B'Wt.%bnAIOs-B4C-
(BWL % inBEC)*

l00
rB~eCWL%fflAb:o,-B 4c)

Equation 3.5.5-1 1.

JI WLAIb2o,-BjC
(B'Z %cnBC)

100

rB4CWL 5Ifn Ah 1,0-&Q

Equation 3.5.5-12.

CWLInAbro,-BC
(CWtL%InBLC)

100

rB4 cWLvIZnloJ-B4 c)

Equation 3.S5-13.

(Al WtIn Al:Oo)*
AlWLfnAjO,-BC= : .

(100-BCWI.% n Al,0,- Ca)
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OWZ.YnAO,-C- (OL5il0IO)

3.5.6. Depleted Burnable Poison Material Composition Calculations

The fiM step I calcuating the depleted buable poison composition is to retrieve the B-10 and
B-11i sotopic mses from the files in the same man s previously described for ft
fuel. The carbon, aluminum, and oxygen weigt percent values are calculated for the depleted
burnable poison material in the same man as the fiesh burnable poison material. Ihe volume
of the burnable poison material in the fuel assembly axial node is calculated wif the following
equation.

Equation 3.5.61.

Bwable Poison (BP) r ()BP Pellet Radlus(cm)j 1
Volume i Node L ode ight (cm))(Number of BP Rods)]

Sections 3.S.6.1 and 3.5.62 present the calculations performed to determine the depleted
bunable poison compositions for AJ6 3-B4C and burnable poison other than Al,2,-B4C,
respectively.

3.5.6.1. Calculation of Depleted A120 3 B 4C Burnable Poison Compositions

The composition of depleted A1,0-B4C in fie fuel assby axial node calculated with the
following equations.

Equation 3..6.1-1

.

TotalGrasof =

Depleted AhO - BC

7 (Al W.%inAlOs-BC+ OWt.% InAl 3 0-B 4C+

C W. % in Ab:O - BC)* (Fresh Brnble Poison (BP)Densi( ) *
. ~~~~~~cm

(EP Volume n Node(cmn))(LO-)(Retrieved B' Grams n Node) +

(Retrieved B" Grams n Node)
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Equation 3.5.6.1-2.

B' WLn O eevedB'Grdsin Node)OO)
Depleted .41,0 -BC (otal Depleted Al4OJ -B 4C Grams In Node)

Equation 3.5.6.1-3.

B" RW % In (Retrieved B" Gras In ode)(100)
Depleted AbO-BC (Total Depleted AlO-B 4CGrasIn Node)

Equation 3.5.6.1-4.

* SAIWt.%n YDewsstyof vBP lotume
(Al Wt. Io In Aesh A1203 -BC)AFresh AIl0, -B 4Ctin Node J
IDepleed A120, -B 4CJ Total Mass of Depleted 41,03 - B4C

Equation 3.5.6.1-5.

(OWt.%in yDensityof BP Volumze]
(0Wt.% In ] LreshAlA -0 4 C uhA,0, -BC): Node J
Iepleted s120) -B4C) Total Mass of Depleted 41203 - BC

Equxation 3.5.6.1-6.

(C rW.% in OfDensityf 'BPVolume](CWIM.% in |FreshS203 -B 4Cl eshAl20-BC nNode )
Depleted l1203 -B4 C Total Mass of Depleted 203 -BAC

Equation 3.5.6.1-7.

Depleted Burnable( g) Total DepletedGrams A4o1,-Bsub4Ct inNode
Poison Density cm' Burnable Poison Volwne (cm') In Node
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3.5.62. Calculation of Depleted Burnable Poison Compositions Other Than
A120 3-B 4C

Ihe total mass ofdepleted burable poison ofther tan A 20,-B4C in the fiel assbly axial node
is calculated with the following equation:

Mass of Isotope/Element 1
Total Mas of Depleted BP = B"' and Bi Ln Fresh BP)

(Msr of Dileted B')+ (fs of Depleted B'
where i-isotope or element

The weight percentages of the various isotopes or elements in the depleted burnable poison
composition are calculated In a manner similar to that presented in Equations 3.5.6.1-2 through
3-5.6.1-6.

3.S.7. Non-Absorbing Burnable Poison Material Composition Calculations

The MACE input specification allows the user to define burnable poison material nodes that
contain a non-absorbing burnable poison material (this ficilitates B&W burnable poison rod
assembly design modeling The non-absorbing burnable poison material utilized in the MCNP
input decks for B&W reador CRC evaluations is A04,. The material composition for the A120,
is calculated in the same manner as previously descrbed for the regula burnable poison in
Equations 355-8 and 3.55-9. The non-absorbing burnable poison density is provided in the
MACE input deck and implemented directly in the MCNP input dece After the necessary fuel
and burnable poison compositions are calculated (both fiesh and depleted) and written to the
appropriate files, the MACE program returns to the main program block to call additional
subroutines.

3.6. GEOSECTION Subroutine

The GEOSECTION subroutine creates and writes the entire geometry section of the input deck
In the process of creating the geometrical specifications, this subroutine creates all surfice
specifications and material compositions other than fuel and burnable poison materials Two
output files are created by the GEOSECTION subroutine that contain the geometry specification
and material specifications, respively.

3.6.1. Output files generated by the GEOSECTION Subroutine

The GEOSECTION subroutine creates two output files. The first of these output files contains
the entire geometry specification section fiat may be incorporated directly into the MCNP input
deck. The second of these output files contains the entire material specification section other
than fiel and burnable poison materials that may be incorporated direcly into the MCNP input



Waste Package Operations Engineering Calculation

Title: CRC Reactivity Calculations for Sequoyah Unit 2
Document Identifier. B000Ob b-717-021-0006 R1EV 00 Attachment I, Page 26 of 656

dek. The naming conventions for these two output files are C _ T __.geo" or
_C T mt. The three spaces before the C" contain the reactor identification prex as

specified in the MACE iu deck. The two spaces following the C" contain the CRC reactor
cycle identifier. The three spaces following the "T contain the CRC statepoint effective full-
Power day value.

3.6.2. Simultaneous Geometry, Surface, and Material Specification Handling

Surfaces must be defined by the GEOSECTION subroutine to facilitate modeling of the various
geometric cells required to develop the CRC MCNP model. As the geometrical features are
defined, the created urfce definitions are stored in two arrays. One aray contains the surface
type specification, and the other array contains the corresponding surface positions. As the
geometry specification continues, if a surfc is required to bound a geometric cell in the MCNP
model and that urace has already been defined, the GEOSECIION subroutine rognizes the
previous surface definition and ilizes it rather than creating a duplicate sfc definition. The
two suface definition arrays ae exported from the GEOSECTION subroutine for use in the
SURFSECI1ON subroutine.

Like the surfice specifications, the GEOSECI1ON subroutine must define material composition
specifications to fill geometric cells that are cated The GEOSECTION subroutine has access
to the fuel and burnable poison material identification numbers as defined in the FUEL
subroutine. However, all other material compositions a created and given a material
identification number by the GEOSECIION subroutine as required during the geometry
development.

3.63. Non-Fuel-Related Reactor Component Specifications and Core
Symmetry Options

Several non-fuel-related reactor components must be specified in the MCNP input decks for the
CRC evaluations. The definitions of these reactor components, along with many subsequent
component definitions, depends on the core symmetry option being utilized in the calculation.
The MACE input deck contains an option for utilizing cither one-eigh1, one-quarter, or full-core
symmetry in the MCNP reactor model. Figures 3.6.3-1, 3.6.3-2, and 3.6.3-3 show a radial view
of the one-eighth, quarter, and fIll-core models, respectively, for a B&W reactor. Figures 3.6.3-
4, 3.6.3-5, and 3.6.3-6 show a radial view of the one-eighth, quarter, and fil-core models,
respectively, for a Westinghouse reactor.

Figures 3.6.3-1 through 3.6.3-6 show radial views of the non-fuel related reactor components that
are defined by MACE. Figure 3.6.3-7 shows a typical axial view of the non-fuel related reactor
components for a B&W reactor. Figure 3.6.3-8 shows a typical axial view of the non-fuel related
reactor components for a Westinghouse reactor. The axial view of the non-fuel related reactor
components for a Westinghouse reactor is similar. The number of upper and lower core regions
is determined by the user in the MACE input deck. The non-fuel related reactor components that
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are defined by MACE In the MCNP models include the following:

Pressure vessel;
Pressure vessel cladding;
Moderator between the pressure vessel cladding and the hemal shield or neutron pad;
Thermal shield or neutron pad;
Moderator between the themal shield or neutron pad and the core barrl;
Core barrd;
Core lattice window defined insidcthe core barreI, above the bottom of the lower end-
fittings, and below the top of the reactor,
Lower core regions below the core lattice window;
A zero inportance outside world beyond the pressure vessel, above the reactor, and
below the lowest core region.
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Figure 3.63-1. One-Eighth-Core Radial View of the MCNP Model for a B&W Reactor
(This sketch is not to scale.)



Waste Package Operations Engineering Calculation
Waste Package Operations Engineering Calculation
Tie: CRC eactivity Calaions for Seqwyah Unit 2 0
Document Identifier BOOOOOOOO-01717-0210006 REV 00 Atachment , Page 28 of 656

I

.I

I
. . _ . I ._;_-

B

I

i] - Assembly NunberNormalized
to mIB Core Symmitry

I - Reactor Core Centerline
; (BoundwzyofQuarter-Core

Model with Mirror Boundmy
Conditions Applied)
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The material specifications for all of the non-fuel-related reactor components must be defined in
the MACE input deck by the user. The following set of equations are used to calculate the

borated moderator composition. Tbe atomic weight ratio values for hydrogen, oxygen, boron-10,
and boron-Il are obtained from Table 3.52-1. The atomic weight ratio for natural boron is

10.718156 (Ref. 4).

Equation 3.6.3-1.

Boron Wt o ( oron ppm)(1.OE-4)
1 + [oron ppm)(I.OE -6)j

here, "ppm7 means parts per million by ma of moderator.

Equation3.6.3-2.

(B -0atomSInB)B-I0AtomcWt. Rao)(B
fB Atomic Wt. Ratdo)(00.0)

where "B" refers to natural boron.

Equation 3.6.3-3.

B - I I w / (B-Il atom In B(B-II Atomic WL Rato) ffw°J

(B Atomic Wt. Ratio)(100.0)

where, "B- refers to natural boron.

Equation 3.6.3-4.

Hogen wA (H Atomic WX Ratio)(2)(100.0- B wt%)
f(HI Atomic Wt. Rato)(2)+(O Atomic Wt. Ratio)]

where, 'W refers to hydrogen, WB" refers to natural boron, and no" refers to oxygen.

Equation 3.6.3-5.

oxygen wto (O Atomic Wt Raio)(100 0-2 wt%)
[ Atomic WL Rado)(2) + (O Atomic Wt Ratio))

where, "H refers to hydrogen, BW refers to natural boron, and "0" refers to oxygen.
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3.6A. Core Assembly Lattice Layout Specification

MACE defines a fuel assembly lattice layout for the core, based on information provided in the
MACE input decL This core lattice layout is a two-dimensional array containing fuel assembly
universe identifiers, core liner plate segment universe identifiers, and lattice cells filled with
water. A unique universe dentifier is assigned to each unique fuel assembly. A unique fuel
assembly is delineated by the combination of a new fuel assembly Identifier (one that has not
been previously defined) and its insertion assembly (RCCA, BPRA, or APSRA) identifier.
RCCA and APSRA insertion assemblies that are positioned at a height that has not been
previously defined for that assembly type must be treated as a new insertion assembly when
creating the MACE input deck. Each BPRA and fuel assembly combination must be given a
unique universe identifier. The core liner segments are defined as MCNP universes that ae
positioned in the core lattice layout in ajigsaw puzzle fashion to define the entire core liner
surrounding the outer fuel assemblies. The core lattice cells beyond the cells containing either
fuel assembly or core liner universe identifiers are given the universe designation for the core
lattie layout itself. Since the background material specification in the core lattice layout is
defined as borated water, the cells containing the universe designation for the core lattice layout
will contain borated water.

3.65. Fuel Assembly Lattice Layout Specifications

A fuel assembly lattice is defined by MACE for each fil assembly with a unique identifier as
provided in the MACE input deck The fiel assembly lattices ar specified as latces of rod
universes. The rod universes used to define the fuel assembly lattices may be fuel rods, water-
flled guide tubes, guide tubes containing a control rod, gude tubes containing a burnable poison
rod, gWde tubes containing an axal power shaping rod, or water-filled instrument tubes. The
MACE Version 3 software routine has the capability to model both IxlS and 17x17 lattice fuel
assemblies. In the MCNP model, each fuel assembly lattice specification is surrounded by two
rows of lattice cells that are filled with water. This is an MCNP modeling technique that helps to
prevent undersized filling universes wien filling a window. The general ISxlS fuel assembly
arrangement Is shown in Figure 3.6.5-1. The general 17x1 7 fuel assembly arrangement is shown
in Figure 3.6.S-2. The guide tubes may be filled with rods from an insertion (RCCA, BPRA,
APSRA) assembly as previously described. The assembly dimensions must be provided by the
user in the MACE input deck.
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3.6.6. Fuel Assembly Spacer Grid Specifications

MACE allows the specification of a user-defined number of spacer grids In a fue assembly. The
top spacer grid location is fixed below the fiel assembly upper end-fitting, but its height may be
specified by the user. For the other spacer grids, the location and height of each grid must be
provided by the user in the MACE Inpt dec Fue 3.6.6-1 shows an axial view of a tical
B&W lSxlS fiel assembly as modeled by MACE. The spacer grid material is homogenized
with the borated modera within each defined spacer grid region. The user must specify either
Zircaloy4, Stainless Steel 304, Inconel, Stainless Steel 304/nconel mixtre, or Stainless Steel
304Zircaloy4 mixte as the material for the spacer grids. The volume of spacer grid material
must be provided for each spacer grid homogenzied region. If either the Stainless Steel
304/Inconel mite or Stainless Steel 304/Zircaloy-4 mibt in chosen, the volume fractions of
Stainless Steel 304 and either Inconel or Zircaloy-4 in the spacer grid material must be provided.
The following set of equations is used to define the homo spacer grid material
comotions In the MCNP input decl

Equation3.6.6-1.

VAs L (Asse mby PtFch (cm f ) acer Height(cm))

Equation 3.6.6-2.

w 2 (Nuber qf F e1R*od)(g)(FuelRodCladOD(cm)f*

(Spacer Height (cm))
where, "OD" refers to outer diameter.

Equation 3.6.6-3.

VAL3 = (tj ber of GuideTbes)(Guide Tube OD (cm)1(-)(Spacer Height (cm))
4

Equation 3.6.64.

VAU = (lnsmmnent Tube OD (cmL94)(Spacer Height (cm))
4
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Equation 3.6.6-S.

Total Yolume of Homogenized
Spacer/Moderator Materl dfor a - VAL - VAL2 - VAL3 - VAL4

Single Spacer Grid Region (cm')VOL)

Equation 3.6.6-6.

Moderator Volume In Homogenized TVOL

Spacer Region (cm)9 (MOD VOL)

where, "Spacer Volume is provide by the user in the MACE input deck.

Equation 3.6.67.

(Spacer Vohime(cm')) *

(Spacer Material DenslfvyJ-1)) +

Homogenized (
Spacer (g) mModeratorDens

Region cn VOL
Densiy

where, Spacer Marial Densit is 6.56 gfcm' for Zircaloy4 (Ref 7), 7.90 g/an5 for Stainless
Steel 304 (ReC 7), 8.19 glcm! for Inconel (Ref. 8), ((7.90 g/cm')*(SS304 volume fiaction in
grid)D+((.19 gkcm)*(1nconel volume fiaction In grid)) for the SS304/hconel mixtnr. and
((7.90 gim')*(SS304 volume fraction in grd))+((6.S6 glcm')(Zhcaloy-4 volume fracddon in
grd)) for the SS304IZircaloy-4 mxtur.

Equation 3.6.6-8.

Grams of Spacer In Homogenized
Spacer Region (SPACAIASS can

where, Spacer DensW is 6.56 g/cm' for Zircaloy4 (Ref 7). 7.90 glcn for Stainless Steel 304
(R. 7), or 8.19 g~cm' for Inconel (Ref 8).
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Equation 3.6.6-9.

Grms of Moderator
In Homogenized Spacer - (MODVOL (cm'))(Moderator Densfty (-A))

Region (MODMASS) cm
where, the moderar density is calculated by the MODDEN mibroute

Equation3.6&1O.

Spacer MaterialMass Fraction SPACMASS

thHomogedzed Spacer Region (SPA CFRdC) (SPAMA SS+ MODMASS

Equation 3.6.6-1.

Moderator Mass Fraction MODMSS

in Homogenized Spacer Region (MODFRAC) (SPA CMASS +MODM&SS

Equation 3.6.6-12. (f& Stanless Steel 304 and either Inconel or Zrcatoy.4 mixturs)

r Stainless Steel Mass Fracton 5 rStaless Steel Mars In Grid

Lin Homogenzded Spacer Region (SSFRAC)) (Total Grid Materia Mass))

Equation 3.6.6-13. (for Stainless Steel 304 and Inconel mixture)

(In Hom Incone Mass Fraction ) = nconel Mass in Grid
Ifn Homogened Spacer Region NCFRA (Tota Grid Materia Mass)

Equation 3.6.6-14. (for Stainless Steel 304 and Zircaloy-4 mtre)

Drcaloy Mass Fraction (Zkrcaloy Mars In Grid
tfibGmogwzled Sbcier Regon(ZRM~) t(Total Grid Materki a s)

Equation 3.6.6-15.

Naral Boron WX % In Borated Moderator (BLMOD) b)(1-E-6)(100)

where, Mppmb" refers to parts per million of natural boron by mass of moderator.
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Eqution 3.6.6-16.

Halrogen W % (.999167)(2)(100-IMOD)
I BoraVed Moderor (0.999167)(2)+(15.857510)

Equation 3.6.&17.

Oxygen Wt% (15.857510)(100-BNMOD)
InBorated Moderator (0.999167)(2)+(5.857510)

Equation 3.6.6-18.

. Wt .% In ( P26922)(.194)(BNMOD)
Boraed Moderator (9.926922) (0194)+(0.914730) (.806)

Equation 3.6.6-19.

B" -t %In ( 0.91473 0)(0.806)BMOD)
Boraredmoderoior (9.926922)(0.)94)+(0914730)(0.806)
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Equation 3.6.6-20.

Ihis equation is actually a set of equations used to define a homogenized spacer/moderator
mateial specification for a Zrcaloy4 grid.

!. W % In ModeraIorXMODFRAQ +
(0120)(SPA CFC)

H WL 6 in Mature (H WL. 6 In Moderalor)mODFRAQ

B' Wt. % binMxrte (B'° Wt 5 bi Maoderator)(MODFAC

B" Wt % In iOje ' (B" Wt 56 Ln Moderator)(MODFRPAC)

Crm° Wt % InAfture - (0.100)PACFRAQ(.0473684)

Cr Wt. 56n Mxtre - (V. 0)(PACFRAC)(0.83700000)

m Wt. Y In MAxture - (01.00)(SPACFIJCQ(.09673684)

|' W. Y fn Mitre - (c0) (S PA CFRAQ(0.02452632)
Fe5 WL Y In Mature - (0.200)(SPACFRC)(0.05699324)

Fe Wk .% n Mixure = (0.200)(SPACFRAX O0.91868499)

Fe"ft 5 In Maxture - (0.200X)SPACFRACO(.02141247)
Fe"a Wt %InMitre ( 0.200)SPACFRA(0.00290930)

Zr WS 5 i Mixture (98.180)(SPACFRAC)

Sn Rt. fn Milure (1.400)(SPACFRAC

where, O=oxygen, H=hydrogen, B=boron, Crcchromium Fce=N, =zirconium, and Sn-tn
In Equation 3.6.6-17 and subsequent simla equations, the values appearn before the
SPACFRAC value in the wt% calculation for isotopes like Cr-S0 reprsent the weight percent of
the element in the mateal composition. The value afler the SPACFRAC value represents the
ms faction of the isotope in its elemental composition The weight percent values for
Zircaloy-4 are obtained from Rsference 7. The mass faction values are obtained from data in
Table 3.5.2-1.
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Equation 3.6.6-21.

This equation is actually a set of equations used to define a homogenized spacerlmodetator
maerial specification for a Stainless Steel 304 gdd.

O W % In Aixture - W0 Wt % n Moderator)(MODFRAC
HWt %znxmi-ure c (HWL %inModerator)(MODFRAC)

B" WL % In Aixture - (B W. % In Moderator)(MODFRA)

B" WL % In Mixture - (B" WL % In Moderator)(MODFRAC)

aCr0 WL % In Mxture (19.0XSPA CFRC)Q(0.04173684)
Cr2 WL %In ° mre - (19.0) (SPACFAQ(083700000)

Cr' Wf % In Mre - (19.0)(SPACFRAC)(0.09673684)
Oa" Wt %in Jxtre ( 1t9.0) (SPACFRC)7(. 02452632)

N WX % In Mxlure = (0.10)(SPA CFRAQ
SY Wt %Inture -(.75)(SPACFQ
P WL % In Mixture c (0.045) (SPA CFRAC)

* S WK % In Mixtre (0.03)(SPACFRAC
CWt %In ixture (0.08),SPACFB4C)
Mn Wt. % fn Miture (2.0)(SPACFRAC)

Fe WL %n Mixture - (68.745)(SPACFRAC)(0.05699324)

Fe" Wt. % inMiture (68.745)(SPACFB4QCX.91868499)
Fe W.% In Mtre (6&.745)(SPA CFRAC)(0.02141247)
Fe" Wt % in Af re c (68.745) (SPA CFA C) (0.00290930)

NJ" Wt. % In Aiue - (Y.250) (SPA CFAC)Q (.67394595)
Ne W % In Mixtue = (9.250)(SPACFRAC(0.26648649)

N' Wt4 fn Mixture (9.250)(SPACFAC)(0.01178378)

NVO Wt % nxture (9.250)(SPACFRQ(0.03783784)
M Wt. a In Miture (9.250) (SPA CFRC)(0.00994594)

where, O=oxygen, H=hydrogen, Bboron, Crchromium, N-nitrogen, Si-silicon,
P=phosPhorous, Ssulfur, C-carbon, Mnznanganese, Fe=iron, and Ni-nickel.

The weight percent values for Stainless Steel 304 are obtained from Refeance 7. The mass
fraction values are obtained from data in Table 3.52-1.
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Equation3.6.6-22.

This equation is actualy a set bf equatons used to define a homogenized spacrlmodeator
material specification for an Inconel grid.

O W K hInure - (O Wt % in Moderator) (MODFRAQ
H W % MnAfxure = (H Wt s nA Moderaor)(AMODFRAC)

W n B W fnMaderaor)MODFRdC) +
BX WL (bB"xt~re F WL b. 6 InB)(.000W)(S PA CFBAQ

(B" Wt K b MderatorMODFAC) +
B" W %In bArtw t(B" Wt. % In B) (0W0 )(&PACFR*Q

0A W 5% InMixtre (79.)(SPACFt.C)(V4.t73684)

Ce W %bC- 9e 9.0 (VSPACFAC)(. 83700000)

' WL Y hI M Glve - (9.0)(SPACFRC)(0.09673684)
*#" Wt. I buifoarw - (1 9.0) (SPA cFUQ(O.02452632)

S W % b Jfin - (035)(SPACJU
P W4 % bicture = (0.015)(SPACFRAC)
SWL f In AMitre - (0.015)(SPACF4C)
C Wt 5f 1itC (V0.08)(SPACFRC)

Mu W. 4 bi Mxture- (0.35)(SPACFRIC)
Fe Wt S I rme - (76 809)PACFPQA ).05699324)

Fe WL In Miture - (16 809)(PACFRAQC)(.91868499)
Fe" Wt 5I hfirt - (1 6.8 09)SPACFRAC)(U 02141247)
Fe Wt. L I Mxe(16.809)SPACF-C)(000290930)

Mm W. %in AMire - (52.5)(SPACFA)Q(.6739495)
Nw W In Artue - ($2.5) (SPA CFAC)(0.26648649)

NY' WI VIn ixture (52S)(SPACFRA)(0.01178378)
's Wi. in A tre - (52.5)(SPACFBAC)(0.03 783784)

Ni" WL Ka In Miature (52.5) (SPACFA C) (0.00994594)
Al Wt yo h Ature - (0.50)(SPACFRdC)
.2/i. V% h Jiatre (0.9D)(SPACFAQ
Co WL s IMn ire (I. 00)(SPACFPAC)

CuO Wt. % In Mxte (0.30)(SPACFRIC)(0.683)

cOr WL VS In Mxure (0.3O)XSPA CFR4C)(0.317)
W % h tAfir-(2.525)(SPACFRc)

Mo W a In Mtre - (3.0S0) (SPArCFJAC)
Ta WL K i Mirtre - (2.5625)(SPACFJIC)
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where, O=oxygen, H=hydrogen, B=bon. Cchrmium, Si'siicon, P=phosphorous, S=sulfir,
C-cubon, Mh=manganese, Fe=iron, Ni'nickeL A1=aluminum Tiitanium, Co-cobalt ,
C=copper, Nb=viobium, Momolybdenum, and Ta=tanlum.

The weight percent values for Inoonel are obtned from Reference 8. Ihe ms fiaction values
anobtained fiom data i Table 3S.2-1.

Equation3.6.6-23.

This eqtion is actually a set of equations used to define a homogenized spacerfmodetor
matil specification for a Stainless Steel 304 and Incond micture gridd

0 W. % InMMxue = (0 Wt.% in fMoraforXMODFRAC)
H Wt. %fn Mitre = (H Wt.% In ModeratorXMODFRAC)

Bt° Wt. % In Atre = (BN Wt % In ModeratorXMODFRAC)+

(Bv Wt. % In BoronXO.00006XNCFdC)
B" Wt.%inMfure=(B" Wt.%InModeraorXMODFMC)+

(B" Wt.%InBoronX.00006XInCFRAC)
C WL% fn Atre (0.8OXJMcFAC)I(0.08oXSSFRAC)

N Wt. % In Mixtre (O100X$SFRAC)
SIL % fn Mixture (.350OXNCFRbC)+ (0. 7S0XSSFR4C)
P WL % in Mixure = (0.015XINCFC)+ (0.04SXSFAC)
S Wt % Invaiture = (0. )5XJNCFBAC)+ (.O3oXSSFA4C)

Cr" Wi % In Jmire = (0.04173684(9.OXNCFRUC)+(9.OXSSFBAC)]
Cm Wt %In Mxe (0.83 7X(19.OXVCFRAC)+(19.OXSsnXC)]

Cr's Wt. % In Aixre (0.096736841(19.OXICFRC)+ (Q9.OXSSFRAC)]
Cr" Wt. % in AfMre (0.024526321(19.oXIMcFRAC)+ (19.OXSSFRAC)]

JMn Wt. % In Mxtre = (0.3SOXI1CFBAC)+ (2.OXSsFRAC)
Fe t % In Maxture = (O.056993241(16.809XBVCFRAC)+ (68. 745XSSFRAC)]
Fea Wt. % in ixture (0.918684991(16.809XlMCFRAC)+ (68. 745XSSFRAC)]
Fen Wt. % fn ixAture = (0.021412471(16.809XINCFLC)+ (68. 745XSSFUC)]
Fe" Wt % in Mtre =(0.00290930X(16.809XiVCFMC)+(68. 74SXSSFRAC)]

NTO W In ixcture = (0.673945951(52.soXINCFRAC)+ (9.2SXSSFRA C)]
Ni Wts. % In Mixature - (0.266486491(52.OXmCFMC) + (9.25XSSFRAC)]
NI* Wt. %InMxure (0.01783 78(52.50XINCFRAC)+ (9.25XSSFRAC)l
Ni Wt. % In Afixture (0.03783784j(52.5oXlcfp;Uc)+ (9.25XsSFA c)]
Ni Wt. % in Mixture (0.009945941(52.SOXVVCFRAC)+ (9.2sXSSFRAC)]
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AI Wt. % In Atre (O.5WXNCFRAC)
21 WL % In Maixture = (.90OXNCFR.IC)
Co WL % ixture =(.OOOXINCFRAC)

CV0 Wt. % In Mxre = (0.683X0.3iOXINCFRAC)
Cu" Wt K in Mxure = (.317X0.300XINCFRAC)

Nb Wt. %n lixure = (2.5625XNCFMC)
Mo WX % In Alre = (3.5OXfNCFPR4C)
Ta W % In Mare = (2.5625X CFRAC)

where, O=oxygen, H-hydrogen, B-bron, N-mitrogen, Cr-comium, Si=silicon,
P-phosphoous, S~sulf, Cazbon, Mnmngnese, Fe=iron, Ni-niekl, AI=aluminum,
Ti;tum, Co=cobalt, Cucopper, Nb-niobium, Mo=molybdenum, and Ta-tantalum.

The weiht percent values for Stainless Steel 304 are obtaned from Reference 7. The weight
percent values for Inconel are obtained from Reference 8. The mass fraction values are obtained
fiom data in Table 3.5.2-1.

EqWion3.6.6-24.

- ) This equation is actualW. a set of equaions used to define a homogenied spacedlmoderator
material specification for a Stanless Steel 304 and Zialoy-4 mixtegrid.

O Wt.% n h Me (O t. 5S tModeratorXMODFC)+(0.120XZIFMC)
H WI.% In. fre e (H Wt. % In ModeratorXMODFRAC)

B'° Wt.9V fn JMiure = (B" Wt. % fn Moderator MODFC)
B" W.%InAriture=(B" WLSnModeratorXMODF C)

C Wt % In Mu (O.o8oXSsFRdC)
NWL %In Mbre =(O.)OOXSSFJLC)
Si Wt % In Mixture = (0. 750XSSFAC)
P W% tn Mixu re = (0. 045XSSFJC)
S Wt % in ktwe = (0.o30XSSFAC)

Cr' Wt % in MiJ re = (00473684I(O.)XZPFUC)+(÷oXSsFRAC)I
Cr" Wt W in Ate (0.837K(O.IXZRFRAC)+(19.OXSSFR.C)J

Cr" Wt % In Mixture (0.09673684X(.]XZPRAC)+ (19.0XSSFMAC)]
Cr" wt % i Jixure =(0-2452632X(0.,Xz7RFRUC)+(i9.OXSSFPC)]

Mn Wt. % Mixture *(2.OXSSFR.4C)
FeF Wt % In Maxture e (O.5699324X(0.2XZRFAC)+ (68. 74SXSSFRAC)J

* Fe Wt.% In Mture=(0.91868499X(o2XZRFRC)+(68.745XSSFRAC)J
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Fe" Wt % Si Jr e = (O.021412471(0.2XZRFRAC) + (68. 745XSSFRAC)]
Fe" Wt. a n Axtre = (0.002909301(0.2XZRFRAC)+ (68. 745XSSFRAC)3

NV' Wt In Mitue ( (O67394951(9.25XSsFRAC)]
Ni WP4% In imre = (O266486491(9.25XsF C)]
I I" Wt. Vo In, Mre (.01178378X(9.2SXSSFZAC)]

Ni'2 t. In Mixtre (0.03783784(9.25X5FRUC)
N" W % InMr= (0.00994594(9.2XSSFRAC)]

Zr P% In fit re = (98.180XZRFAC)
SnM P% In we =(1.40XZRFRAC)

whe, °=mWxen, H-hydrogen, B=boron, NWnitrogen, C--cromium, Si=sfficon,
P=phosphorous, S-sulfur, Ccarbon, Mn-manganese, Feiron, Ninickel, Zr=zicnium,
Sn--in.

The wght pecent values for Stainless Steel 304 are obtained from Reference 7. The weight
percent values for Zhvaloy.4 are obtained from Reference 7. The m fraction values ar
obtained from data in Table 3.52-1.

j
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3.6.7. Fuel Rod Universe Specifications

MACE creates a different fil rod universe for each assebly bearing a unique identifier as
specified in the MACE ipt decL A unique fiel assembly identifier refers to a fuel assembly
that contains a unique fuel composition. The fuel rod universe contains the definition of a
complete ful assembly lattice cell containing a fuel rod. The fuel rod, spacer grids, and fuel
assembly end-fittings are all modeled in this universe. Additionally, the regions of the core
above the upper fuel assembly end-fitting are modeled. The material composition of these upper
core regions depends on the type of insertion assembly hardware present in the fuel assembly
location. Te fuel rod universe extends to infiniy in the radial direction. The fuel assebly
lower end-fitting and top upper core region both extend to infinity in the axial direction. The fuel
cladding material may be specified as either Zircaloy-4, Stainless Steel 304, or Inconel. The
spacer grid homogenized region matrials are defined as previously described in Section 3.6.6.
The fuel material is defined as described in Section 3.5.

3.6.8. Guide Tube Universe Specifications

MACE creates a different guide tube universe for each unique fuel assembly design that ca s
empty guide tubes in the CRC configio he gude tbe universes contain the definition of
a complete fuel assembly lattice cell containing an empty guide tube. The guide tube, spacer
grids, and fuel assembly end-fittings are all modeled in this universe. Additionally, the regions
of the core above the uppe fuel assembly end-fitting are modeled. The material composition of
these upper core regions should be defined by the user to correspond to the upper core regions
containing no hardware constituents from an insertion assembly. In Westinghouse reactor
configurations, the guide tubes may be specified as containing more than one axial section with
different radial dimensions. The guide tube universe extends to infinity In the radial direction.
The fiel assembly lower end-fitting and top upper core region both extend to infinity in the axial
direction. The guide tube material may be specified as either ZirCaloy4, Stainless Steel 304, or
Iconel. The spacer grid homogenized region materials are defined as previously described in
section 3.6.6.

3.6.9. Instrument Tube Universe Specifications

MACE creates a different insument tube universe for each fuel assembly design in the CRC
configuration. The instrument tube universes contain the definition of a complete fil assembly
lattice cell containing a water-filled instrument tube. lhe instrument tube, spacer grids, and fuel
assmbly end-fittings are all modeled in this universe. Additionally, the regions of the core
above the upper fuel assembly end-fitting are also modeled. The material composition of these
upper core regions should be defined by the user to correspond to the upper core regions
containing no hardware constituents from an insertion assembly. In Westinghouse reactor
configurations, the instrument tubes may be specified as containing more than one axial section
with different radial dimensions. The instrument tube universe extends to infinity in the radial
direction. The fuel assembly lower end-fitting and top upper core region both extend to infinity
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in te axial direction. The instrument tube material may be specified as Zrcaloy4, Stainless
Steel 304, or Inconel. The spacer grid homogenized ron materials ar defined as previously
described in section 3.6.6.

*3.6.10. Control Rod Universe Specifcations

MACE crates a different control rod universe for each unique fuel assembly and control rod
assembly design combination that exists in the core. A unique control rod assembly design is
delineated by any control rod assembly that is inserted at a beight not previously defined for that
fuel assembly design. he control rod universes contain the definition of a complete fuel
assembly lattice cell containg a guide txbe with a control rod inserted to its specified height
The control rod, guide tube, spacer grids, and fuel assembly end-fittings are al modeled in this
universe. Additionally, the regions of the core above the upper ful assembly end-fitting are also
modeled. The material composition of these upper core regions should be defined by the user to
correspond to the upper core regions containing hardware constituents fiom a control rod
assembly. The control rod universe extends to infinity in the radial direction. The fuel assembly
lower end-fitting and top upper core region both extnd to infinity in the axial direction. The
gmde tube and control rod cladding material may be specified as Zircaloy-4, Stainless Steel 304,
or Inconel. The spacer grid homoged region materials are defined as previously described in.
section 3.6.6. The control rod absorber mateial is defined by the user in the MACE input deck.
The control rod has an upper and lower plenum between the absorber material and the ends of the
rod. The material contained in these plenum regions must be specified by te user in the MACE
input deck.

3.6.11. Axial Power Shaping Rod Universe Specifications

MACE creates a different axial power shaping rod (APSR) universe for each unique fuel
assembly and axial power shaping rod assembly (APSRA) design combination that edst in the
core. A unique APSRA design is delineated by any APSRA that is Inserted at a height not
previously defined for that fuel assembly design. Ihe APSR universes contain the definition of a
complete fuel assembly lattice cell containing a guide tube with an APSR inserted to its specified
height The APSR, guide tube, spacer grids, and fuel assembly end-fittings are all modeled in
this universe. Additionally, the regions of the core above the upper fuel assembly end-fitting ae
also modeled. The material composition of these upper core regions should be defined by the
user to correspond to the upper core regions containing hardware constituents from an axial
power shaping rod assembly. The APSR universe extends to infinity in the radial direction. The
fuel assembly lower end-fitting and top upper core region both extend to infinity in the axial
direction. The guide tube and APSR cladding material may be specified as Zircaloy.4, Stainless
Steel 304, or Inconel. 1he spacer grid homogenized rgion materials are defined as previously
deqcribed in section 3.6.6. The APSR absorber material is defined by the user in the MACE
input deck. The APSR may have a plenum region between the absorber material and either the
intermediate plug or the lower end-cp ofthe APSR. The material contained in these plenum
regions must be specified by the user in the MACE input deck The intermediate plug material is
specified as Zircaloy-4, Stainless Steel 304, or Inconel. A volume of intermediate plug material
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is also provided in the MACE input dci The intermediate plug is then homogenized with
moderator in a given region of the APSR in the same manner previously described for the
homogeized spacer grid m ls.

3.6.12. Burnable Poison Rod Universe Specifications

MACE creates a uniqe burnable poison rod (BPR) universe definition for each burnable poison
rod assembly (BPRA) Insrted I te core within each unique fuel assembly. The BPR universe
represents a complete fuel assembly lattice cell containing a guide tube with the BPR inseted to
its specified height The BR universe contains a number of burnable poison nodes with a user
defined nodal delineation. The nodal delineation used in the MACE input deck should
coepnd to that used in the CRAFT depletion calculations from which the depleted burnable
poison isotopics will be retrieved Any burnable poison node may be specified as non-absorbing
in the MACE input deck. The able poison rod cladding and guide tube material may be
specified as Zircaloy4, Stainless Steel 304, or Ineonel. A plenum may exist between the
burnable poison material and eiher the upper or lower BPR end-caps. The plenum materials are
specified by the user in the MACE input dec Ike BPR is modeled inside a guide tube to the
specified height BPRs may only be specified as non-mular in the B&W reactor configurations.
BPRs may be specified as either n-annular or annular In the Westinghouse reactor

configurations. Annular BPRs may have either a void gap or a moderator-fifled gap. Several
BPR loading formats are available for use with the 17x17 lattice fuel assembly arrangement
These BPR loading formats are shown in Figure 3.6.12-1. If a BPR loading format other than
those provided in MACE is required, the user can specify one of the similar formats available in
MACE and theen easily modify the fuel assembly lattice specification in the MCNP input deck to
obtain the desired BPR loading format The spacer grids, fuel assembly upper and lower end-
fittings, and upper co regions ae also included in the BPR universe definition. The BPR
universe extends to infinity in the radial direction. The fuel assembly lower end-fitting and top
upper core reion both extend to nfinity in the acial diretion. The burnable poison material
specifications are obtained from the FUEL subroutine.
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3.7. SURFSECIION Subroutine

This suroutine wtes all of the surface specifications to a file called '_C Turf for
direct implementation in the MCNP input decL The three spaces before the PC" contain the
reactr identification prefix The two spaces after the 'C" contain the cycle identifier. The three
spaces after the O contain the effective full-power day value for the CRC statepoint evaluaionL
Each surfa specification consists ofthe surface tpe designator and the surfice location
designators.

3.8. CONTROL Subroutine

This sibroutne writes the control and initial source specifications for the MCNP calculation to a
file called _C T__ ont" for direct iplementation in the MCNP input de The spaces i
the filename contain the same frmation as previously described in the SURFSEC1ION
subroutine description. Ihe KCODE" control card specifications include the number of neutron
histories per cycl, the number of converging cycles, the total number of cycles, and the initial
guess for. In the MACE genedMCNP iput decks, the initial guess for kff is always set
as 1. The oher control inputs are provided by the user in the MACE input dec&

The initial source specification for the MCNP calculation is defined by placing one starting
neutron source point in the center of a central fuel rod in each fuel node of each assembly in the
core. This is shown graphically in Figure 3.8-1.



Waste Package Operations Engineering Calculation

Title: CRC Reactift Calc ons for Seuoyh Unit 2

'I Docmnent Identifier. BOOOOOOO-01717-000 6 REV 00 Attacbment Pae 55 of 656
_

-_ m I I 1 -

_-_I -I ,,I, I I
_ G _G 0 G |

_- - - Imm- I I J

_ _ 1 1 al I 1 1a I - -

_ _ m I I m 

j)

sInstrnent Teu Location

- Guide Tube Location

O3- Fue Rod Lcaion

-Locadon of Fuel Rod Contanng lnitl Neutron Source Point

THIS SKETCH IS NOT TO SCALE.

Note E&a delineated fuel node In each fuel assembly in the core contins
an initial neutron source point Te ial neutron source point In each
zxha
fuel node is located at the mid-point ofeach mode.

. Figure 3.8-1. Intial Neutron Source Distribution



Waste Package Operations Engineering Calculation

Tide: CRC Reactivity Calculations for Sequoyah Unit 2
Document Idenfifier. BOOOOOO-01717-0210-00006 REV 00

JI
Attachment L Page 56 of 656

4. MACE Input Description

This section presents the MACE hput deck development instructions. he MACE input deck
should be developed in accordance with the structure presented in Table 4-1.

I

Table 4-1. MACE Input Deck Development nstructions

Card Repeat Card Cr ecito
Number Signals Format Card Descnption

Type of Reacto. 1 - B&W, 2 = Westinghouse. 3.-
Integer Combustion Engineering (MACE Version 3 only

allows the B&W and Westinghouse reactor options.)

2 Intee Type of core symmety = 1/8, 2 = 1/4, 3full

21 Character
3 Maximum Reactor Identification

Starting in
Cohmmn.1

3 Character
Maximum

4 Starting n Reactor Identification Prefix

Cohumn 
2 Character
Maximum

S Starting in Cycle Identifier for the CRC Evaluation Statepoint
Column I

6 Real Effective Full-Power Day (EFPD) Value of the CRC
Evaluation Statepoint

Fuel Isotopic Composition Request: I Best-
7 Integer Estimate Set (Table 3.5.2-2), 2 Principal Isotopes

7 teger (Table 3.S.2-3), 3 = Principal Actinide Set (Table
____________ 3.5.2-4), 4 Actinide-Oy Set (Table 3.5.2-S)

Fuel Density Option: 'T' Apply Pressed Density of
10.41 gfcc to all fresh and depleted fuel, "C" Apply

ICharacterin Pressed Density of 10.41 gc to all fish fuel and use
8 Cou I preservation of mass to determine the depleted fuel

density, "(Any Other Character)" = Use preservation
ofmas to detennine both the fir and depleted fuel

density
9 Integer, Integer, INumber of Neutron Histories per Cycle, Number of

Integer Convergence Cycles, Total Number of Cycles
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Table 4-1. MACE Input Deck Development Instructions
Card Repeat Card CrDFPO

Number Signals Format
-0 - -teger Number ofFuel Nodes Used in CRAFT Calculations
10 Integer that Support the CRC Evaluation

Integer {space) CRAFT Calculation Fuel Node Number,
1 _ Real Cc spo Fuel Node Height (cm)

12 Rea Assembly Pitch in Core (cm)

13 {ed (space) Moderator Temperature ("F), System Pressure (psia),
Red Soluble Boron C ion (ppmb)

Sce Figures 4-
1, 4-2,4-3 for
B&WDesign

14 See Figmes 4- Assembly Identifier Provided in Core Layout Format
4,4-5,4-6 for
Westinghouse

Design
Number of Fuel Assembly Designs in CRC

Initeger' Evaluation

See Figures 4-
1, 4-2, 4-3 for
B&WDesign Assembly Design Designations Provided in Core

.16 See Figures 4- Layout Format
4,4-5,4-6 for
Westinghouse

- Design

IL

17 .Integer
Number of Insertion Rod Assembly Banks

(Including BPRAs)

1s

-Integer {pce) Insertion Rod Assembly Bank Identifier, Bank
Spact Description, Distance Between Bottom of Active

(Field widh of Fuel and Bottom of Absorber Material in Insertion
10) Assembly (cm)
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Table 4-1. MACE Input Deck Development Instructions

Card Repeat Card
Number Signals Format

See Figures 4-
1,4-2,4-3 for
B&WDesign

19 See Figues 4- Inertion Assembly Bank Locations in Core
4,4-5,4-6 for
Wstinhouse

_____ Design
See Figures 4-
1 4-2, 4-3 for

B&W Design iitil Fresh Fuel U-235 Enrichments for Each
20 see Figures 4- Assembly in Core (Both Fresh and Deplete)

4,4-5,4-6 for
Westingouse

Design
See Figures 4-
1,4-2,4-3 for

21 Se FiB resi Fuel Status F for Fresh or 'B' for Burned) for
21 See Figurs 4- o Each Assembly in Core

Westinghouse
Design

Number of Lower Core Regions (Below the Fuel
22 Integer Assembly Lower End-Fittings) to be Modeled (A

maximum often lower region may be defined.)

Real (pace) Height of Lower Core Region (cm), Density of
23 1 Real space) Material in Lower Core Region (glcc), Number of

Integer Isotopes in Lower Core Region
For each isotope in the lower region previously

24 ilW |a{^pactes eal defined: MCNP ZAID of isotope, wt % of isotope
(space) Pzl .(maximum of 35 Isotopes)

25 Reg Distance between the core liner and the outer edge of
the fuel assembly outer unit cell boundary (cm)

. Real space) Core liner thickness (cm), Core liner density (g/cc),
26 Real (space) Number of isotopes in the core liner material

Integer (maximum of 35 isotopes)

i
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Table 4-1. MACE Input Deck Development Instructions

Ca d R epeat C
Number S a Forat Card Description

9 Caractes. For eh isotope in he coriner rgion previously
27 (space) Real defined: MCNP ZAID of isotope, wt % of isotope

(space) Real (maximum of 35 isotopes)

28 Real Corn barrel inner radius (cm)

Real (space) Core barrel thickness (cm), Core barrel density (gfcc),
29 Real (space) Number of isotopes in core barrel material (maximum

Integer of 3S isotopes)

9 For each isotope in the core barrel region previously.
30 defind: MCNP ZAID of isotope, wt % of isotope

( mum of 35 isotopes)
31 - Real{(FOR B&W ONLY)
____ _ Real_ _Thermal shield e radius (cm)

Rd (p) (FORB&WONLY)

32 { (spa) Thermal shield thicIkess (cm), Thermal shield
density (gcc), Number of isotopes in thermal hield

________ _material (maxmum of 35 isotopes)
{FOR B&W ONLY}

33 llill 9 Characters For each isotope ln tie thernal shield regon
(space) Real previously defined: MCNP ZAID of isotope, wt % of

________ isotope (maximum of 35 isotopes)
34 Real(FOR Westinghouse ONLY)

.______ Neutron pad inner radius (cm)
(FOR Wesinghouse ONLY)

35 Real space) Neutron pad thickness (cm), Neutron pad density
Integer (g/cc), Number of isotopes in neutron pad material

___ _ _________ (maximum of 35 isotopes)
(FOR Westinghouse ONLY)

36 s 9 Charaers For each isotope In the neutron pad region previously
36s .(space) Real defined: MCNP ZAID of isotope, wt % of isotope

_________ . (maximum of 35 isotopes)
(FOR Westinghouse ONLY)

37 Real (space) Lowest and highest neutron pad bounding angles in
Real degrees for the neutron pad in the northeast quadrant

of the reactor core where the y-ads in 0 degrees
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I

Table 4-1. MACE Input Deck Development Intructions

Card Repeat Card
Number Signls Format Card Description

38 Real (space) Pressure vessel cladding inner radius from the center.
of the core (cm)

Red ( Pressure vessel cladding thickness (cm), Pressue
39 Real (space) vessel cladding density (glcc), Number of isotopes in

39 Red (spa=) pressure vessel cladding material
Ineer _ (maximum of 35 isotopes)

9 For each isotope in the pressure vessel cladding
40 9 {hReal region previously defined: MCNP ZAID of botope,

%. swt % of isotope (manimum of 35 isotopes)
Real (space) Pressure vessel thickness (cm), Pressure vessel

41 Rea (space) density (glcc), Number of isotopes in pressure vessel
Integer material (maximum of 35 isotopes)

9 Cha 9cters For each isotope in the pressure vessel region
42 t {spatc Red previously defined: MCNP ZAII} of isotope, wt % of

____________ isotope (maximum of 35 isotopes)

If BPRAs are present in the core, input cards 43 tirough 45. Otierwise, go to card 46.

43 Intger Nuznber of regions above the upper end-ittng of a
mfue assembly containing a BPRA

For each region above the upper end-fitting of a fuel
Red (ce) assembly containing a BPRA (from the top-most

44 Real (pace) region to just above the upper end-fitfting): Region
tueger hdght (cm), Region density (g/cc) Number of

isotopes inregion
9 0haracters For each isotope in the upper core regioz previously

45 {pace} Real defined: MCNP ZAID of isotope, wt % of isotope
(maximum of 3S isotopes)

If CRAs are present in the core, input cards 46 through 48. Otherwise, go to card 49.

Number of regions above the upper end-fitting of a
46 Inteefuel assembly containing a CRA

For each region above the upper end-fitting of a fuel
Real (space assembly containing a CRA (from the top-most

47 Rea (space) r egon to justabovethe upper end-fiting): Region
Integer height (cm), Region density (gc), Number of

3_________ isotopes in region

I
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Table 4-I. MACE Input Deck Development Instructions

Number Signals Format Des
9 charcters For each isotope in the upper core region previously

48space) Real defined: MCNP ZAID of isotope. wt % of isotope
(maximum of 35 isotopes)

t= s aB&W reactor design and APSRAs are present in the core,
input cards 49 through 51. Otherwise, go to card 52.

I49

50

51

I Integer Number of regions above the upper end-fitting of a
fuel assembly containing an APSRA

. .
, 

.

Real {pace
Red (space

Integer

For each region above the upper end-fitting of a fuel
assembly containing an APSRA (from the top-most
region to just above the upper end-fitting): Region

height (cm), Region density (glcc), Nmber of
isotopes in region

9 caracters
{s}in) Red

For each isotope in the upper core region previously
tdefined. MCNP ZAID of isotope, wt % of isotope

(maximum of 35 isotopes)
I -� - - - - -� -

I Integer Number of regions above the upper end-fitting of a
fuel assembly containing no insertion assembly

-4 .9 - - - - - -- - - - -

53
Red {a
Real Ispace}

Integer

For each region above the upper end-fitting of a fuel
assembly containing no insertion assembly (from the
top-most region to just above the upper end-fitting):
Region height (cm), Region density (glcc), Number

of isotopes in region
.

54
9 Characters
(sae Real

For each isotope in the upper core region previously
defined: MCNP ZAID of isotope, wt % ofIsotope.

(maximum of 3S isotopes)
Cards 55 through 87 must be entered for each fuel assembly design. A fuel assembly design is
delineated by any unique fuel assembly design/insertion assembly combination. An insertion
assembly of the same type that is inserted to a different height must be considered a separate

insertion assembly design.

Ss Integer Number of fuel nodes to be modeled in MCNP input
deck.

S6 Intger { For each fuel node: Node number, Node height (cm)Regl
57 Integer Number of fuel rods in assembly
58 Real Pin pitch in assembly (cm)
59 = = Real Mass of uranium in assembly (grams)
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Table 4-1. MACE Input Deck Development Instruitions

Card Repeat Card
Number Signals Formzt Card Description

Rea_ (space) Fuel pellet radius (cm), Fuel cladding inner radius
60 Red paqel (cm), Fuel cladding outer radius (cm)

6 { } Upper fuel rod plenum height (should include end-
61 Real space) cap height) (cm), Lower fel rod plenum height

___ (sho.d dinclude end-cap height) (m
Real (space) Fuel rod upper end-cap height (cm), Fuel rod lower

Real end-cap height (mn)
Real (space) Fuel assembly upper end-fitting height (cm), Fuel

Real assembly lower end-fitting height (cm)

64 integer Number of spacer grids in assembly (mcludes the top
and intermediate gtids) (maximum of 15)

For each spacer grid in the assembly as previously
identfied: Spacer grid number, Height of spacer grid
(cm). Distance between the top ofthe spacer grid and

the top of the lower pad (cm) (Except for the top
Integer (space) spacer grid whose value should be the distance
Real (space) between the top of the spacer grid and the bottom of
Real (space) the active fuel.). Volume of spacer grid material (cc),

65 Real (space) Spacer grid material selection (1 = Zircaloy-4, 2 =
ntger (space) Stainless Steel 304,3 Inconel,.4 Stainless Steel
Optional: Real 304 & Inconel mixtur 5 Stainless Steel 304 &
(space) Real Zircaloy-4 mixte) Stainless Steel 304 volume

fiaction in spacer material, Either Inconel or
Zircaloy-4 volume fiaction in spacer material (Ihe

last two entries on this card should only be specified
ifthespacer grid material selection is either 4 or 5.)

66 integer Fuel rod cladding material specification: 1 -
Zircaloy-4 2 = Stainless Steel 304, 3 Inconel

Fuel rod upper plenum density (g/cc), Number of
67 LntRel(spe) isotopes in the fuel rod upper plenum

Integer . (maximum of 35 isotopes)

683- 9 Cbamcts For each isotope in the fuel rod upper plemn region
( li{pace) R previously defined: MCNP ZAID of isotoe, wt % of

______ __(pac)_ea isotope (maximum of.35 isotopes)
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Table 4-1. MACE nput Dek Development Instructions

Card Repeat Card Description
Number Signals Format _ Dc t

Red (RUM) Fuel rod lower plenum density (gfcc), Number of
69 integr Isotopes in the fuel rod lower plenum

69 Integer (maium of 35 isotopes)
For each isotope in the fuel rod lower plenum region

70) Red previously defined: MCNP ZAID of isotope, wt % of
_____} R isotope (maximum of 35 isotopes)

Fuel assbly upper end-fitfng density (glcc),
71 Real (space) Number of isotopes in the fuel assembly upper end-

.nteger .fttg (maxdmum of 35 isotopes)
For each isotope in the fel assembly upper end-

72 9 Mraer eal fitting region preiously defne MCNP ZAID of
(.~ aceal isotope, wt % of isotope (m of3S isotopes)

Real (spac) } Fuel assembly lower end-fitting density (cc),
73 I ntpae Number of isotopes In the fuel assembly lower end-

Integer fitting (maximum of3S isotopes)

9 For each isotope in the fiel assembly lower end-
74 {quace} R fittg region previously defined: MCNP ZAID of

.sp~j ~ isotope, wt % of isotope (maxdmum of 35 isotopes)
Input card 75 is no longer active and should not be specified.

Iput cards 76 Ihrough 79 if the reactor design is B&W.
Real (space) Guide tube inner radius (cm), Guide tube outer radius

76 Real (space) (cm). Distance between guide tube top and top of
Real (space) lower core pad (cm), Distance between guide tube

Real bottom and top of lower core pad (cm)

77 Inlteger Guide tube material specification: I Zircaloy.4,
2 = Stainless Steel 304, 3 = Inconel

Instrument tube inner radius (cm), Instument tube
Real { } outer radius (cm), Distance between the top of the

78 Real (space) instrument tube and the top of the lower core pad
eal (space) (cm), Distance between the bottom of the instniment

Real____ tube and the top of the lower core pad (cm)

Integr _Instrument tube material specification: l Zircaloy-
7Integer42 Stainless Steel 304,3 - Inconel

Input cards 80 through 87 if the reactor design is Westinghouse.
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Table 4-1. MACE Input Deck Development Instructions

Card Repeat CurdRepeat _ ~~~~~~~Card Description
Number Signals Format

.T _If any guide tubes in this assembly design have
80 Integer multiple axial regions input a value of 1. Otherwise,

input any number.
If the value of nput card 80 is 1, Input cards 81 through 83.

81 nTeger wNumber of guide tube axial regions in this assembly
81 integer ~~~~~~~~~~design.

@ (sp) Guide tube axial section inner radius (cm), Guide
Re (space) tube axial section outer radius (cm), Distance

82 Real pac) betw guide tibe axial section top and top of lower
Real p ( Dstance bt gde be aal

Real section bottom and top of lower core pad (cm)
C3 Integer Guide tUbe axial section material selection:3 |In~teger l-Ziraloy-4, 2=Stainless Steel 304, 3=Inconel

lhe vale of input card 80 is not 1, Inut cards 76 and 77 here.
ffany instument tubes in this assembly design have

84 Integer multiple axial regions input a value of 1. Otherwise,
________I input any number.

If the value of input card 84 is 1, input cards 85 and 87.
Number of instrument tube axial regions in this

_Itee_ assembly design.
Insrument tube axial section inner radius (cm),

Real (space) Instrument tube axial section outer radius (cm),
86 E Real (space) Distance between instrument tube axial section top

86 Real (space) and top of lower core pad (cm), Distance between
Real instrument tube axial section bottom and top of lower

____. core pad (cm)
Insent ube axial section material selection.

Inte ~ger l-Zircaloy-4, 2=Stainless Steel 304, 3=Iconel
.Ifthe value of input card 84 is not 1, inputcards 78 and 79 here

Cards 88 through 112 must be entered if any BPRAs are present in the CRC configuration.
Number of different BPRA banks present in the core.
A BPRA inserted in a different assembly such that it

88 Integer [has a unique depletion history must be considered a
.______ ___________ part of a unique BPRA bank.

I

Cards 59 through 112 must be entered for each different BPRA bank as previously identified. I
891 I _ Integer BPRA bank identifier
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Table 4-1. MACE Input Deck Development Instractions

Card Repeat Crd Card Description
Number Signals Format

Number of burnable poison axial nodes to be used in
MCNP model for this BPRA bank (MACE Version 3

requires this value to correspond to the number of
90 Intger brable poison nodes modeled in the CRAFT

calculations from which the depleted burnable poison
______________ isotopics will be retrieved.)

91 Integer (space) For each axial burnable poison node in this BPRA
91 Real bank. Node number, Node heigt (cm)

Distance between the bottom of the fel assembly
92 Real lower end-fitting and the bottom ofthe bottom

burnable poison node (cm)
Identify the presence of any non-absorbing burnable

93 1 Character In poison nodes in this BPRA bak: "Y" non-
Column I absorbing nodes exist, (any other character) = no

non-absorbing nodes edst
If non-absorbing burnable poison nodes exist in this
BPRA bank then enter the information for this card.

Integer (space) Otherwise, skip It. Burnable poison node number.
94 1 1 Chater in 'Y" if node is non-absorbing, any other caracter

.. Column 4 indicated otherwise (Enter the information for all
b urnable poison nodes in sequential order from top

node to bottom node.)
(nput this card for Westinghouse ONLY)

TypeofBPRk l=4BPRs,2-8 BPRs,3-9BPRs,
Integer 4 = 10 BPRs, S - 12 BPRs, 6 - 16 BPRs,

.__________ 7 = 20 BPRs (See Figure 3.6.12-1)
. _(Inaput this card for Westinghouse ONLY)

96 Integer Type of BPR:
; 1=solid,2gap anular,3 water anular

(Input this card for either B&W reactorsor
Real (space) Westingouse reactors with input card 96 equal to 1.)

97 Real (space) Burnable absorber pellet radius (cm), Burnable
.eal poison rod (BPR) innerradius (cm), BPR outer radius

_ _ _ .__ _ _ (c m)
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Table 4-1. MACE Input Deck Development Instructions

Card Repeat Card Card Description
Number Signals Format

_ (Input this card for Westinghouse reactors th input
Rd (q=) card 96 equal to either 2 or 3.)

R (space) BPR inner cladding innerradius (cm), BPR inner
98 Re (space) c outer radius (cm), BP absorber Innerradius

Real (space) (cm)l BP absorber outer radius (an), BPR outer
cladding innerradius (cm), BPR outer cladding outer

radius (cm)
99 Rea (space) BPR upper plenum height (cm), BPR lower plenum

Real height (cm)
BPR absorber material specification: 1 = A1203-B4C.

100 integer Any other number delineated otherwise
If thBP absorbermate issnot AI2OrB4Centercards 101 and 102.

_01 Real (space) Burnable poison density (glcc), Number of isotopes
Integer in burnable poison material

11 Characters For each isotope in the burnable poison material:
10:2 gW 9 cba MCNP ZAID of isotope, wt % ofisotope

Ispae ( ium of 35 isotopes)
Real (space) If the BPR absorber material is A120-B4C: A1203r

_03 Real B4C density (glic), wt % of B4C in A120)-B4C
If non-absorbing burnable poison materil exists in this BPR bank,

enter cards 104 through 107.

104 Integer Non-absorbing material specification. I A1260, Anyother number indicates otherwise
If the non-absorbing burnable poison material is not

105 Real (space) A120j: Non-absorbing burnable poison density (g/cc),
Integer Number of isotopes in non-absorbing materil

.______ -___________ (maximum of 35 isotopes)
If the non-absorbing burnable poison material is not

106 9 Characters A120,: For each isotope in the non-absorbing
(space) Real burnable poison material: MCNP ZAID of isotope,

wt % of isotope (aximum of 35 isotopes)

107 If the non-absorbing burnable poison material is
.R _A1 2 03: A1 20, density (g/cc)

BPR cladding material specification: 1 - Zircaloy-4,
.0 _ntegr 2 = Stainless Steel 3W, 3 = Inconel
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Table 4-1. MACE Input Deck Development Instructions

Card Repeat CardDescpon
Number Signals Format

Red-(space) BPR upper plenum material density (gfcc), Number
109 ee of isotopes in the BPR upper plenum material

ter(maxmumof 35 isotopes)

9 Characters For each isotope in the BPR upperplenum material:
110 9Cai MCNP ZAD of isotope, wt % ofisotope

(space) (mmu of 35 isotopes)
BPR lower plenum material density (goce), Number

Real (e of isotopes in the BPR lower plenum material
Int (maximumof35 isotopes) -

9 Characters For each isotope in the BPR lower plenum material:
112 space Re MCNP ZAID of isotope, wt % of isotope

(spac.) 1 (maximum of 35 Isotopes)
Cards 113 through 122 must be entere for B&W reactor designs if any CRAs are present in

the CRC configuration.
1 _ Number of diffieren CRA banks. A CRA bank

113 lower positioned at a different height than previously
113 Integer defined for that CRA bank must be delineated as a

different CRA banL
Cards 11 4 through 122 must be catered for each CRA bank previously identified.

114 Integer CRA bank identifier.
Real (spac Control rod (CR) absorber radius (cm), CR cladding
Red (space) lIer raius (cm), CR claddng outer radius (cm),
Real (space) Distance between the CR absorber material bottom

IS Rea (pace) and the bottom ofthe active fuel (cm), CR absorber
Rea (pace) material height (cm). CR lower plenum height
Real (spe) (including end-cp) (cm), CR Wper plenum height

Real (including end-cp) (cm)

11 Real (space) Density of CR absorber material (gcc), Number of
Integer isotopes in CR absorber material

9 t For each isotope in the CR absorber material: MCMNP
1 17 1:1 {space) Real - - ZAID of isotope, wt % of isotope

(space)1~--1 (maximum of 35 isotopes)
CRcladding material specification: I Zircaloy.4,

.nt~er 2 Stinless Steel 304,3 = Inconel
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Table 4-1. MACE Input Deck Development Instructions
Card Repeat Card

Number Signals Format Card Description

1 1 Real (space) CR upper plenum material density (g/cc) Number of
l Inlteger isotopes in CR upper plenum material

C t9 For each isotope in the CR upper plenum material:
120 l {ce} Real MCNP ZAID of isotope, wt % of isotope

120 MCNP ampn of 35 isotopes)
Real (space) CR lower plenum material density (gcc), Number of

121 Integer isotopes in CR lower plummaterial
For each isotope in the CR lower plenum material:

122 - 9 Cbaracters MCNP ZAID of Isotope, wt % of isotope
(maximum of 35 isotopes)

Cards 123 through 135 must be entered for Westinghouse reactor designs if any CRAs are
presebt in the CRC configuraon

123 Integer Enter a value of I If any ofthe CRAs contain
HYBRID CRs. Otherwise, enter any ohei value.

i Ithe value of input card 123 is not 1, enter the information requested in input cards 1 13
oeigh 122 for this Westinghouse reactor. Otherwise, enter inp cards 124 through 135.

_ - I Number of different CRA bank. A CRA bank
124 Integer ~~~~positoned at a dliffesnt heiglit Omia previously

124___ - n r defined for that CRA bank must be delineated as a
diferent CRA bank.

nput cards 125 through 135 must be entered for each Westinghouse CRA bank.
Integer {space) CRA bank Identifier, Mg to indicate ifthis CRA

125 Ineger contains HYBRID CRs: =HYBRID, any other f isI2nt7eger f not a HYBRID

126j Integer Number of CR axial sections

Lnput cards 127 through 130 must be entered for each CR axial section in this CRA.
Real (pac) Control rod (CR) absorber radius (cm), CR cladding
Real (space) inner radius (cm), CR cladding outer radius (cm),

127 Real (space) Distance between the CR absorber material bottom
Real {space) and the bottom of the active fuel (cm), CR axial

Rea section height (cm)

Real pce) Density of CR absorber materi in this CR axial
128 Issection (glcc), Number of isotopes in this CR

128 Inter absorber material
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Table 4-1. MACE Input Deck Development nstructions

C Rd peat Card Cr ecito
Number Signals Format C Dscription

9 Cliracters For each isotope in this CR xial section absorber
129 llR9 Cbaracters mte_: MCNP ZAID of isotope, wt % of isotope

(u8 i | { p a cec } ( nMI of3 S isotopes)
CR cladding material speification in this CR axial

130 Integer section: 1 Zircaloy-4, 2 = Stainless Steel 304.
3 lnconel

Real (W Control rod end-cap height (cm), CR lower plenum
131 Real (Space) height (cm), CR upper plenum height (cm)

Real

132 Real (pace) CR upper plenum material density (g/cc), Number of
Integer isotopes In CR upper plenum material

For each isotope in the CR upper plenum material:
133 9 Chm9 Cbas MCNP ZAID of isotope, wt % of isotope (maximum

(space) Rd {of 35 isotopes)
Real (space) CR lower plenum material density (glcd), Number of

1 .4 Integer isotopes in CR loiver plenum material
9 Characters For each isotope in the CR lower plenum material:

135 ~~~~~MCNP ZAID of isotope, wt, % of isotope (maximum
135 pac{e) Real of 35 isotopes)

Cards 136 through 148 must be inserted if any APSRAs are present in the CRC configuration
(this will only apply to B&W reactor designs).

Number ofdifferent APSRA banks. An APSRA

136 Iteger bank positioned at a diffeaent height than previously
defined for that APSRA bank must be delineated as a

______ ________different APSRA bank.
Cards 108 through 119 must be entered foreach APSRA bank previously identified.

137 -Integer APSRA bank identifier.
.F~1 Axial power shaping rod (APSR) absorber radius

Red (space) (cm), APSR cladding inner radius (cm), APSR
38 (Wm) cladding outer radius (cm), APSR follow rod inner

138 Real (space) radius (cm), APSR follow rod outer radius (cm) (The

teal space) APSR follow rod dimensions must be the same as the
APSR cladding dimensions in MACE Version 3.)

19 _Volume fraction of the intermediate spacer in hc
139 Reg__ APSR '
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Table 4-I. MACE Input Deck Development Instructions

Card Repeat Card Card Desaiption
Number Signals Format

Real (space) Distance between the APSR absorber material bottom
Real (space) and the botom of the active fuel (cm), APSR

140 Real (space) absorber region height (cm), APSR Intermediate plug
Rea (space) height (cm), APSR lower plug height (cm), APSR
Real (space) uer plenum height (cm), APSR lower plenum

Real height (cm)

141 Real (space) Density ofAPSR absorber material (gfcc), Number of
Iteger isotopes In APSR absorber material

11 9 Cb rs For each isotope in the APSR absorber material:
142 pace MCNP ZAID of isotope, wt % of isotope (maximum

(si~~ace) Real ~of 35 isotopes)
143 ineger APSR cladding material specification: I = Ziraloy.4,
____ Integer2 = Stainless Steel 304, 3 - Inconel

APSR follow rod material specification: 1= Zircaloy-
144 Integer 4,2 = Stainless Steel 304, 3= Inconel (The APSR

144 integer follow rod material must he the same as the APSR
cladding miterial in MACE Version 3.)

II

145

146

147.

Rea (spac)
Integer

APSR upper plenum material density (gfcc), Number
of isotopes in APSR upper plenum material

I

9 Characs For each istope in thie APSR upper plenum material:9spce13 RedY MCNP ZAID of isotope, wt % of isotope (maximum
(5pacJ Real of 35 isotopes)

Real (space) APSR lower plenum material density (glc) Number
Integer of isotopes in APSR lower plenum material

9 Charact For each isotope in the APSR lower plenum material:
(space)MReo tpe, wt % of isotope (maximu(space) Real ~~of 35 isotopes)

I

148

: The shaded "Repeat Signals" ndicate that the corresponding input cards or sets of input
cards must be repeated a number oftimes. Usually, the number of repetitions required is
indicated by the Input card directly before the repeated card.



Waste Package Open Engineering Calculation
Waste Package Operations Engineering Calculation

itle: CRC Reatvhy Calculofis for Sequoy Uit 2
i Document Identifier BOOOOOOOO-017170210-00006 REV 00 AftachmentL Page 71 of 656

Center Core Assembly Position
, 

~~~~EIz- -0 -M -
F U U U . A

- i

I_ . . . . 1
p --

U0 . U
:Column I of the MACE Input Deck I .

=l-
r n m5 CharacterAssemblyIdentifierforlnputCard 13

- Integer Assembly Design Identifier for Input Card IS
Integer Inserti Assembly Bank Identifier for Input Card 18

.= Real Fresh Fel 1-235 Enrichments for Input Card 19
= I Chancter Fuel Assembly Staus (ther V' or B") for Input Card 20

I Space

Figure 4-1. 18 Core Symmetuic Input Specification Format for B&W Reactors.3
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[ -5 acter Assemly Identifier for Input Card 13
- Integer Assembly Design Idendier for Input Card IS
- Integer Insertion Assembly Bank Identifier for Input Card 18

Rea Posh Fuel U-23S Emic3mens for Input Card 19
-1 Chara c lAssembl Stts a rz" crfB")for InputCard20

9.)' . ) -I So

Flre 4.2. 14 Core Symmethc Iput Specification Formt forB&WReactors
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CoIun I ofthe MACE Input Deck

S Character Assembly Identifier for Input Card 13
- Integer Assembly Design Identifier for Input Card IS

Integer Insertion Assembly Bank Identifier for Input Crd 18
Real Fresh Fuel U-235 Enrichments for Input Crd 19

-I Character Fuel Assembly Status (Either IF" or "B") for Input Card 20

| I Space

Fgure 4-3. Ful Core Symmetric Input Specification Format for B&W Reaciors
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F Cent Core Assembly Position
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Column I of t MACE Input Deck I .
IR I

r n -S Chacter Assembly Identifer for hnpt Card 13
- Integer Assembly Desn Idetfe for Input Card IS
- Integer Inserion Assembly Bank Identifier for Input Card 18
- Reda Fesh Fiel U1-23S Enhments for Input Cad 19
- Character Fuel Assembly Status Aher " or 'B) for Input Card 20

0 - Space

gure 44. 118 Core Symmetric Input Specification Format for Westinghouse Reactors

-Co Column I of tie MACE Input Deck

F Center Core Assembly Position

TTTZ
1112
TTTTTTD
.
TTTH '
TT _ - - - I

U . U I
1N'

r n - S Character Assembly Identifier for Input Card 13
integer Assembly Design Identifier for Input Card IS

- integer Insertion Assembly Bank Identifier for Input Card It
u Real Fresh Fuel U-23S Enrichments for Input Card 19

- I Character Fuel Assembly Status (Either F' or 'B") for Input Card 20

a - I.Space Westinghouse Input Format

Figure 4-5. 114 Core Symmetric Input Specification Format forWestinghouse Reactors
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Cnter Core Assembly Positon
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Column 1 ofthe MACE Input Deck

- S aracter Assembly Identifier for Input Cord 13
- Integer Asembly Design Identifier for Input Card IS

Integer Insertion Assembly Bank Identifier for Input Card 13
- Real Fresh Fuel U-235 Enriclments for Input Card 19
-1I Caracter Fuel Assembly Status (ither P' r M for Input Ca 20

-I Space

Figure 4-6 Full Core Symmetric Input Specification Format for Westinghouse Reactors
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5. MACE Output Description

MACE generates a number oftext files containing various sections of a complete MCNP Iput
deck for the CRC statepoint evaluation. The following files are created in the MACE execution

i CT ntrp' : Ibis file contains the introduction section of the input deck.
' "_CT .geo': This file contains the geometry section of the Input deck,

CT....sUr : This file contains the surface section of the input deck.
*CT _ _ niat! : This file contains the materials section ofthe input deck for all
materials oer tman fel and burnable poison.
mbpout" : This file contains the burnable poison materials section ofthe input deck.
fueLout! : This file contains the fiuel materials section ofthe input dek

CTcont! : his file contains the calculations control and initial neutron source
sections ofthe input deck

The first three blanks in these filenames contain the three character reactor prefix specified in the
MACE input deck. Tbe two blanks following the 'C contain the two character dentifier for the
reactor cycle containing the CRC statepoint The three blanks following the T contain the
effective full-power day (EFPD) value of the CRC statepoint rounded to the nearest whole
nmber.

To generate the complete MCNP input deck for the CRC statepoint evaluation, the user must
concatenate the previously listed files together in the order in which they are listed. This MCNP
input deck may then. be plotted or executed at the usces leisure

6. MACE Software Routine Environment and Execution

The MACE Version 3 software routine has some environmental requirements for execution.
Each fuel assembly, from which depleted fuel and burnable poison isotopics will be retrieved,
must have a sub-directory in the MACE execution directory. These assembly subdirectories
must have the various assembly identifiers, as used in the MACE input deck as directory names.
These assbly directies must contain all pertinent "*.cut fies as generated by e CRAFT
software routine. The MACE inpUt deck must be called -inputdata, and must exist in the
MACE execution directory. Once these things are set up propery, MACE may be executed by
simply entering the MACE executable file name.
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7. MACE Test Cases

Ike ten CRC statepoint calculations documented in Reference 9 serve as the MACE test cases
for the B&W reactor configurations. The nine statepoint calculations documented in this
calculation file serve as the MACE test cases for the Westinghouse rea configurations. Each
of the MCNP input decks created by MACE to evaluate these CRC statepoint points were
thoroughly checked by visual inspection and hand calculations ve required. The MACE
software routine works properly for the range of input parameters required for B&W and
Westinghouse reactors with l5xlS and 17x17 fuel designs, respectively, as demonstrated in
Reference 9 and in this anaysis. The MACE software routine will need to be evaluated with
additional cases when additional features ar implemented to handle other reactor and/or
assembly designs.

Note: Spacergrid homogenization calculations performed by MACE Version 3 are only
applicable to ISx15 lattice fuel assembly designs that incorporate non-sectioned guide tubes and
non-sectioned instrument tubes. The effects due to the spacer grid homogenization
ap imations that result from using 17x17 lattice fuel assembly designs or sectioned guide
tubes or instrument tubes should be evaluated by the user.
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9. MACE Version 3 Fortran Source Code Listing

PROMM MACE

INTEGER DESNUH(50,50), NUMOFMESIGNS,
c NH0FBMANKS, BAMKID(20), BAU5 (50,50),
c IWMOFNODES, NWEWREG,
c aFLISONtUH, BARRELZSON1, SIELDISONUM, PVCLAD!SONU,
c PVISONUH, NREGABOVEBPRA, NUREGAfBOVECA, UMREGABOVEAPSRA,
c qUREGABOVE, NWOEMCNPFOEEODES(20),
.c NMOFSPACERS(20), CLADIdATERIAL(20),
c SPACERHMAT(20,10), GTMAT(20), ITHAT(20), N=DIFFBPRMLUS,
c NUMOFBPRANODES(20), PADSAT(20),
c BPNONABSHAT(20), BPRCDSMAT(20),
c I }IT Am, CRaL!uA(20), NtDIFAPSRABANS,
c APSRCLaDMAT(20), APSEFOLLtIAMT(20), YSTEWEST,
c PvOUTESURF, SYSTESOUTH,
e SYSTEHTOP, SYSTEHBOTTOS, SN, ISOREQUEST,
c RODNDM(20), N, XHOFGTAXS(20), GTAXHAT(20,5), NUNOFITAXS(20),
c ITAXMAT(20,5), WBPRATYPE(20), WBPRA(20),
c EYBFLG(20), YBD, X
NCRAXS(20), CRAXCLADMIT(20,20), GTSPLIT, PERCYC, TOTCYCS,

c MBCYCS

REAL ASSYPITCH, ANKEEIGHT(20), ED, NODEREIGHT S0),
c ENRICHMENT(50,50), LOTERREGION(10,3), LOWEREGIONWTS(10,35),
c BAFFLEDENSITY, AFFLWTS (35),.BAFFLETHICKNESS,
BAFFLESEPARATION, ARRELIR, ARRELTBICKNESS, ARRELDENSITY,

c BARRELWTS(35), SHIELDIR, SIELDTHICXNESS, SHIELDDENSITY,
c SHIELOnTS(35), PVCLADIR, PVCLADTHICKNESS, PVCLRDDENSITY,
c PVCLADWTS(35), PVTHICKNESS, PDENSITY, PVWTS(35),
c REGABOVEBPRA(20,3), AOVEBPRANTS(20,35), REGABOVECRA(20,3),
c REGABOVEAPSRA(20,3), ABOVECRANTS(20,35), ABOVEAPSRANTS(20,35),
c REGABOVE(20,3), ABOVEWTS(20,35), !CNPFUELBEIGHT(20,50),
c FUELRADIUSt20), CLADRADIUS(20,2), ASSYPLEMM(20,2),
C ENDCAPEEIGHT(20,2), ENDFITBEIGHT(20,2), SPACERHEIGHT(20,10),
c SPACERDIST(20,10), FRUPLENMAT(20,2), FRUPLENWTS(20,35),
c FRLPLENMAT(20,2), FRLPLENNTS(20,35), UEMHAT(20,2),
c UEFWTS(20,35), LEFHPT(20,2), LEFWTS(20,35), SPACERVOL(20,10),
c GTDATA(20,4), TDATA(20,4), MCNPBPRAHEIGHT(20,50),
c DPRDIM(20,3), BPRPLEN(20,2), BPMATDATA(20,2),
c BPMATWTS(20,35), B4CWTPCT(20),

*c NONBPMATDATA(20,2), NONBPMATWTS(20,35), AL203DENSITY(20),
c BPRUPLENMT(20,2), EPROPLENWTS(20,35), BPRLPLENMAT(20,2),
c BPRLPLENWTS(20,35), CRADIN(20,7), CRABSMAT(20,2),
c CRABSWTS(20,35), CRLPLENHAT(20,2), CRLPLENWTS(20,35),
c APSRADIH(20,11), APSRABSMAT(20,2), APSRABSWTS(20,35),
c APSRUPLENMAT(20,2), APSRUPLENWTS(20,35), APSRLPLENMaT(20,2),
c APSRLPLENWTS(20,35), FUELNODEDEN(50,50,50),
c SUREVALUESPEC(200), BPDENTOGO(50,50,50),
c BOTEPNODEHEIGHT(20), PINPITCH(20), PITCH,

*c HODTEMP, PRESSURE, CRUPLENhAT(20,2), APSRIPLUGDEN(20),
c APSRIPLUGFRAC(20), CRUPLENWTS(20,35), ODDENSITY,
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c GRAKS(20), PB, NPLOWDEG, NPHIGEDEG, GTAXDATA(20,4,5),
c ITAXDATAC20,4,5), BPRAXDIH(20,6),
c CRAXDIME20,5,20), CRABSAXHA:T(20,2,20),
c CRABSAXWTS(20,35,20), AL203B4CDENSITY(20),
c SPM4SS(20,10), SPM4INC420,10), SPM4ZR(20,10)

*

CHARACTER ASSYID(50,50)*5, EAMKES(20)*5, REACTOR*21, PREFIX*3,
c CYCLE*2, LOWERREGIONZAIDS(10,35)*9,.BAFFLEZAIDS(35)*9,
c BRRELZADS35)*9, SIELDZADS35)*9, PVCLADZAIDS35)*9,
c PVZA.DS(35)*9, AOVEBPAZSDS20,35)*9;
c ABOVECRAZAIDS(20,35)*9, ABOVEAPSRAZAXDS(20,35)*9,
c ABOVEZAIDS(20,35)*9, RUPLENZADS(20, 35)*9,
c FRLPLENZAIDS20,35)*9, EFZArDS(20,35)*9, LEFZADS20,35)*9,
c NONAESBP20)*l, BPRABSDE20,50)*1, BPMATZAIDS(20,35)*9,
c WONBPMILTZAXDS(20,35)*9, PRUPLENZAIDS(20,35)*9,
c BPRLPLENZAIDS(20,35)*9, CRABSZAIDS(20,35)*9,
c CRLPLENZAIDS(20,35)*9, APSRABSZAIDS(20,35)*9,
c APSRUPLENZAIDS(20,35)*9, APSRLPLENZAIDS(20,35)*9,
c INTROFILE*16, GEOFILE*14, SRFTYPESPEC(200)*2,
c c!WPZS(20,35)*9, SURFFILE*15,
c STAT(50,50)*1, HATFILE*14, CONTFILE*15,
c DENPREF*1, CRABSAXZAIDS(20,35,20)

LOGICAL BANDW, ESTINGHOUSE, CE, EIGHTH, QUARTER, FULL,
c BOC, EIGHTYFOURSET, PRINCIPALSET, PRINCACTSET,
c ACTONLYSET

* DATA/

* Call the INPUTDATA subroutine to retrieve necessary input
* from the input deck with the filename orders".

CALL INPUTDATA (BANDW, WESTINGHOUSE, CE, EIGHTH,
c QUARTER, FULL, BOC, EIGETYFOURSET, PRNCIPALSET,
c PRINCACTSET, ACTONLYSET, DESNUM, NUNOFFADESIGNS,
c NUOEMANKS, BANKD, ANKNUM, NOFNODES,
cN•IMOFLOWREG, AFFLEISONUM, BARRELISONUM, SHIELDISONM,
c PVCLADISONUN, PVISONUM, NUMREGABOVEEPRA, NUHREGABOVECRA,
c NUMREGABOVEAPSRA, WURERGAEOVE,
c NMOFLCNPFUELNODES, NUMOFSPACERS, LADMATERTAL,
c SPACERMAT, GTNAT, ITNAT, NMDIFF2PRABANKS,
c NUMOFBPRANODES, BPABSHAT, BPNONABSMAT,
cBPRCLADMAT, NUMDIFFCAEANKS, CRCLADMAT,
c NUMDIFFAPSRABANKS, APSRCLADMAT, APSRFOLLOWMAT,
c ASSYPITCH, BANKHEIGHT, EFPD,. NODEREIGHT,
c ENRICHMENT, LONERREGION, LOWERREGIONWTS,
c BAFFLEDENSITY, BAFFLEWTS, BAFFLETHICKNESS,
c BAFFLESEPARATION, BARRELIR, BARRELTHICKNESS, BARRELDENSITY,
c BARRELWTS, SIELDIR, SHIELDTHICKNESS, SHIELDDENSITY,
c SHIELDWTS, PVCLADIR, PCLADTHICKNESS, PVCLADDENSITY,
c PVCLADWTS, PVTHICKNESS, PDENSITY, PVWTS,
c REGABOVEBPRA, ABOVEBERAWTS, REGABOVECRA,
c REGABOVEAPSRA, ABOVECRANTS, ABOVEAPSRAWTS,
c REGABOVE, ABOVEWTS, HCNPFUELHEIGHT,
c FUELRADIUS, CLADRADIUS, ASSYPLENUM,



Waste Package Operations Engineering Calculation
ie: CRC Reacvfty Calculaflons for Sequoyah Unit 2

Document Identfier. B0000000001717-0210-00006 REV 00 Attachment I, Page 81 of 656

c ENDCAPHEIGHT, ENDFITHEIGHT, SPACEREEIGHT,
c SPACERDIST, FRUPLMMT, FRUPLENWTS,
c FRLPLEMAT, FRLPLENWTS, EEHAT,
c IEWTS, LEEIAT, LEFWTS, SPACERVOL,
c GTDATA, IrTATA, CNPBPPAHIGMT,
c BPRDIM, BPRPLEN, BPMATDATA,
c BPMATWTS, AL203B4CDENSITY, B4CWTPCT,
c NONBPMATDATA, NONBPHATWTS, L203DENSITY,
c BPRUPLENMAT, BPRUPLENWTS, BPRLPLEKMAT,
c BPRLPLENWTS, CRADIS, CRABSDAT,
c CRASWTS, CRLPLENAT, CRUPLENHAT, CRLPLENRWTS,
c cRPLENWTS,. APSRADIH, APSRABSMAT, APSRASSWTS,
c APSRUPLENMAT, APSRUPLENWTS, APSRLPLEMAT,
c APSRLPLENWTS, ASSYID, BAN DES,
c REACTOR, PREFIX, CYCLE, LOWERREGIONZAIDS,
c DAFFLEZAIDS, BARRELZAIDS, SIELDZAIDS,
c PVCLADZAIDS, PVZAIDS, AEOVEBPRAZAIDS,
c ABOVECRAZAIDS, ABOVEAPSRAZAIDS,
c ABOVEZAIDS, FRUPLENZASDS,
c FRLPLENZAIDS, EFZAIDS, LEFZAIDS,
c NONABSEP, BPRABSNODE, BPPTZAWDS,
c NONBPHATZAIDS, BPRUPLENZAIDS,
c BPRLPLENZAIDS, CRABSZASDS,
cCRLPLENZAIDS, CRUPZS, APSRABSZAIDS,
c APSRUPLENZAIDS, PSRLPLENZAIDS,
c BOTBPNODEHEIGHT, PNPITCH, ODTEMP, PRESSURE,
c APSRIPLUGDEN, APSRIPLUGFRAC, ISOREQUEST,
c GRAMS, STAT, RODNUM, PMB, IPERCYC, TOTCYCS,
c GARECYCS, FDENPREF, NPLOWDEG, NPHIGHDEG,
c GTAXDATA, ITAXDATA, BPRAXDIM,
c CRAXDIK, CRABSAXHAT, CRABSAXWTS, NUMOFGTAXS,
c GTAXNAT, NUMOFITAXS, ITAHXHT, VBPRATYPE,
c NEPRA, HYBRID, HYBFLAG, NCRAXS, CRAXCLADMAT,
c CRABSAXZAIDS, GTSPLIT, SPH4SS, SPM4INC, SPM4ZR)

* Call the ODDEN subroutine to calculate the moderator
* density' (9/cc) from the fuel temperature (F) and the
* system pressure (psi).

CALL MODDEN (IMODTEMP, PRESSURE, ODDENSITY)
* Call the INTROSECTION subroutine to write the introduction
* section of the HCNP input decks.

CALL INTROSECTION(BANDW, WESTINGHOUSE, CE, EIGHTH,
c QUARTER, FULL, PREFIX, REACTOR, CYCLE, FPD, UMOFNODES,
c NUMOFMCNPFUELNODES, INTROFILE)

* Call the FUEL subroutine to retrieve and write the fuel
* and burnable poison compositions needed in the MCNP input deck.

CALL FUEL (ASSYID, ISOREQUEST, CYCLE, EFPD,
c NUHOFNODES, ODEHEIGHT, FUELRADIUS, DESNUM, GRAMS,
c ENRICHMENT, RODNUM, STAT, ANKDES, BANKNUM,
c BPRABSNODE, 4CWTPCT, AL203B4CDENSITY,
o BPRDIN, FUELNODEDEN, PDENTOGO, FDENPREF,
c BPABSMAT, BPMATDATA, BPMATZAIDS, BPMATWTS,
c BPNONABSMAT, NONBPMATDATA, NONBPMATZAIDS,
c NONBPMATWTS, NONABSBP, ANDW, WESTINGHOUSE,
c WEPRA, WPRATYPE, PRAXDIM, NUMOFBPRANODES)
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* Call the GEOSECTION subroutine to write the geometry
* specification section of the CNP input decks.

CALL GEOSECTION (NUMREGABOVE, NUMOFLOWREG,
c SYSTEWEST, BANKNUH,
c DESNUM, NUMOFMCNPFUELNODES,
c CLADMTERIAL, U1REGABOVEBPRA, NUMOFBANKS,
c BANKID, NUMREGABOVECRA, NREGABOVEAPSRA,
c NUMOFSPACERS,
c EFPD, SURFVALUESPEC, PVCLADIR, PVCLADSHICKNESS,
c PTKICINESS, REGABOVE, SPACERDIST,
c ENDFITHEIGHT, LOWERREGION, PVDENSITY,
c PVCLADDENSITY, SHIELDIR, SIELDTHICI4ESS,
c HODDENSITY, SHIELDDENSITY, DARRELIR, BARRELTHICKNESS,
c BARRELDENSITY, PINPITCH, MCNPFUELEEIGHT,
c FUELRADIUS, CLADRADIUS, ASSYPLENUM,
c ENDCAPHEIGHT, FRUPLENMAT, FRLPLENMAT,
c LEFMAT, UEFHAT, REGABOVEBPRA,
c REGABOVECRA, REGABOVEAPSRA,
c SPACERHEIGiT,
c PREFIX, CYCLE, GEOFILE, SURFTYPESPEC,
c ASSYID, BANKDES,
c EIGHTH, QUARTER, FULL, BANDW, WESTINGHOUSE, CE,
c BOTBPNODEHEIGHT, MCNPBPRAHEIGHT,
c BPRDIM, BPAPLEN, BPRCLADNAT,
c GTDATA, GTHAT, NUHOFBPRANODES,
c BPRUPLENMAT, BPRLPLENMAT, ITDATA,
c ITMAT, CRADIM, CRABSHAT,
c CRUPLENMAS, CRLPLENHAT,- CRCLADMAT, APSRAD1N,
c APSRABSMA, APSRCLADUAT, APSRUPLENMAT, APSRLPLENMAT,
c APSRIPLUGDEN, APSRSPLUGFRAC,
c BAFFLEDENSITY, PVOUTERSURF, SYSTEMSOUTH, SYSTEMTOP,
c SYSTEMBOTTOM, SN, ASSYPITCH, BAFFLESEPARATION,
c BAFFLETHICKNESS, NUMOFNODES, SOREQUEST,

* c NODEHEIGHT,
c GRAMS, ERICHMENT, STAT, RODNUM, N,
c LOWERREGIONZAIDS, SHIELDWTS, LOWERREGIONWTS,
c UEFWTS, BAFFLEZAIDS, PVZAIDS, LEFZAIDS, FRLPLENZAIDS,
c SHIELDZAIDS, PVCLADZAIDS, ABOVEWTS, RUPLENZAIDS,
c PVCLADWTS, FRUPLENWTS, LEENTS, PVWTS, BARRELWTS,
c ABOVEZAIDS, ARRELZAIDS, BAFFLEWTS, FRLPLENWTS,
c UEFZAIDS, SPACERMAT, SPACERVOL, PPMB, PVISONUM,
c PVCLADISONUM, SHIELDISONUH, EARRELISONUM, AFFLEISONUM,
c CRABSZAIDS, CRABSWTS, CRUPZS, CRUPLENWTS,
c cRLPLENZAIDS, CRLPLENWTS, APSRUPLENWTS, APSRLPLENZAIDS,
.c APSRUPLENZAIDS, APSRLPLENWTS, APSRABSWTS, APSRABSZAIDS,
c BPRLPLENZAIDS, PRUPLENZAIDS, BPRLPLENWTS, BPRUPLENWTS,
c ABOVEBPRAZAIDS, ABOVEBPRAWTS,. ABOVECRAZA!DS, ABOVECRANTS,
c ABOVEAPSRAZAIDS, ABOVEAPSRAWTS, EUELNODEDEN, PDENTOGO,
c BPRABSNODE, BPNONABSMAT, NONBPMATDATA, A203DENSITY,
c PITCH, MTFILE, NUMOFFADESIGNS, GTAXDATA, GTSPLST,
c NUMOFGTAXS, TAXMAT, ITAXDATA, ITSPLIT,
c UMOFITAXS, ITAXMAT, CRAXDIM, CRABSAXMAT,
c CRABSAXWTS, HYBRID, YBFLAG, NUMCRAXS, CRAXCLADMAT,
c CRABSAXZAIDS, BPRAXDIM, WBPRATYPE, WBPRA,
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c AL203B4CDENSITY, SPM4SS, SPH4I9C, SPM4ZR)
* Call the SURFSECTION subroutine to write the surface
* specification section of the HCNP input decks.

CALL SURFSECTION (SN, EFPD, SURFVALUESPEC, SURFTYPESPEC,
c PREFIX, CYCLE, SRFFILE, POUTERSURE, SYSTEMSOUTH,
c SYSTEMWEST, SYSTENTOP, SYSTEMBOTTOM, NPLOWDEG, NPRIGEDEG)

* Call the CONTROL subroutine to write the control and
* initial source specification for this CNP calculation. *

CALL CONTROL (NPERCYC, TOTCYCS, GARBCYCS,
c PITCH, ASSYPITCH, NUMOFNODES, NODEHEIGHT,
c EANDW, WESTINGHOUSE, CE, EIGHTH, QUARTER, FULL,
c PREFIX, CYCLE, EFPD, CONTFILE)

END

* SUBROUTINE INPUTDATA *
* This subroutine retrieves necessary input data from a well-
* defined input file called winputdata".

SUBROUTINE INPUTDATA BANDW, WESTINGHOUSE, CE, EIGHTH,
c QUARTER, FULL, BOC, EIGHTYFOURSET, PRINCIPALSET,
c PRINCACTSET, ACTONLYSET, DESNUM, UNOFFADESIGNS,
c NUMOFBANKS, ANKID, B UM, NUMOFNODES,
c NUMOFLOWREG, BAFFLEISONMS, BARRELISONUM, SHIELDISONUM,
c PVCLADISONUM, VISONUM, NREGASOVEBPRA, NUMREGABOVECRA,
c NUHREGABOVE'APSRA, NUHREGABOVE,
c NUMOFMCNPFUELNODES, NUMOFSPACERS, CLADUMTERIAL,
c SPACERMTS, GAT, ITHAT, NMDIFFBPRABANKS,
c NUMOFBPRANODES, PABSMAT, PNONAESMAT,
e BPRCLAMAT, N DIFFCRABANKS, CRCLADMAT,
c NUMDIFFAPSRABANKS, APSRCLADMT, APSRFOLLOWMMT,
c ASSYPITCH, ANKHEIGHT, EFPD, NODEHEIGHT,
c ENRICHMENT, LOWERREGION, LOWERREGIONWTS,
c BAFFLEDENSITY, AFFLENTS, BAFFLETBICKNESS,
c BAFFLESEPARATION, BARRELIR, BARRELTHICKNESS,. ARRELDENSITY,
c BARRELWTS, SHIELDIR, SHIELDTHICKNESS, SIELDDENSITY,
c SHIELDWTS, PVCLADIR, VCLADTHICKNESS, PVCLADDENSITY,
c PVCLADWTS, PVTHICKNESS, PVDENSITY, PVWTS,
c REGABOVEEPRA, ABOVEEPRWTS, REGABOVECRA,
c REGABOVEAPSRA, AOVECRAWTS, ABOVEAPSRAKTS,
c REGABOVE, ABOVEWTS, CNPFUELHEIGHT,
c FUELRADIUS, CLADRhDIUS, ASSYPLENUM,
c ENDCAPHEIGHT, ENDFITHEIGHT, SPACERHEIGHT,
c SPACERDIST, FRUPLENMAT, FRUPLENWTS,
c FRLPLENMAT, FRLPLENWTS, UEFMAT,
c UEFWITS, LEFMAT, LEFWTS, SPACEAVOL,
c GTDATA, ITDATA, CNPBPRAHEIGHT,
c BPRDIH, BPRPLEN, BPHATDATA,
c BPZATWTS, AL2O3B4CDENSITY, B4CWTPCT,
c NONBPHATDATA, NONBPHATWTS, AL203DENSITY,
c BPRUPLENH3.T, BPRUPLENWTS, BPRLPLENMAT,
c EPRLPLENWTS, CRADIM, CRAESMAT,
c CRABSWTS, CRLPLENHAT, CRUPLENMAT, CRLPLENWTS,
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c CRUPLENWTS, APSRADIM, APSRMSMAT, APSRMESWS,
c APSRUPLEN:AT, APSRUPLENWTS, APSRLPLENMT,
c APSRLPLEWTS, ASSYID, BAMMDES,
c REACTOR, PREFIX, CYCLE, LOWEREGIONZAIDS,
c BAFFLEZAIDS, ARRELZAIDS, SEIELDZAIDS,
c PVCLADZAIDS, PZAIDS, ABOVEBPRAZAIDS,
c AOVEcRAZAIDS, ABOVEAPSRMAMDS,
c ABOVEZAIDS, FRUPLENZAIDS,
c FRLPLENZAIDS, UEFZAIDS, LEFZAIDS,
c NONABSBP, BPRABSNODE, BPHATZAIDS,
c NONBPHATZAIDS, BPRUPLENZAXDS,
c BPRLPLENZAIDS, CRABSZAIDS,
e CRLPLENZAIDS, CRUPZS, APSRABSZAIDS,
c APSRUPLENZAIDS, ASRLPLENZAIDS,
c BOTBPNODEREIGHT, PINPITCH, HODTEMP, PRESSURE,
c APSRIPLUGDEN, APSRIPLUGFRAC, ISOREQUEST, GRAMS, STAT,
c RODNUN, PPMB, NPERCYC, TOTCYCS, GARBCYCS, FDENPREF,
cNPLOWDEG, NPHIGHDEG,
c GTAXDATA, ITAXDATA, BPRAXDIN,
c CRAXDIM, CRAESAXMT, CABSAXWTS, NOFGTAXS,
c GTAXAT, NHOFITAXS, ITAXMAT, WBPRATYPE,
c WBPRA, HYBRID, HYBFLAG, NUHCRAXS, CRAXCLADMAT,
cCRABSAXZAIDS, GTSPLIT, SPM4SS, SPM4INC, SPM4ZR)

INTEGER COREDESIGN, SYMMETRY, DESNUM(50,50), NUMOFFADESIGNS,
5 c C, R, NaMOFBANKS, BANKIND20), BANKNUM50,50), ANK,

c NUMOFNODES, NODE, NODENUMBER, NOFLONREG, REGION, ISOTOPE,
cBAFFLEISONUH, BARRELISONUM, SHIELDISONUM, PVCLADISONUM,
cYISONUM, NUMREGABOVEBPRA, UHREGABOVECRA, NUREGABOVEAPSRA,
c NUMREGABOVE, DESIGN, NUMOFMCNPFUELNODES(20),
c NUMOFSPACERS(20), SPACERNUMBER, CLADMATERIAL(20),
•SPACERMAT20,10), GTMAT(20), ITHAT(20), NUMDIFFBPRABANKS,
c CURENTBANK, NMMOFBPRANODESP(20), BPABSMT(20),
c BPNONABSMAT(20), BPRCLADMAT(20), BANKIDS,
c NUMDIFFCRARANKS, CRCLADMAT(20), NUMDIFFAPSRABANKS,
c APSRCLADMMT(20), APSRFOLLOWMAT(20), SOREQOUEST, RODMM(20),
c GTSPLIT, NUMOFGTAXS(20), GTAX,
c GTAX1aT(2O,5), ITSPLIT, NUMOFITAXS(20), ITAX, ITAXHT(20,S),
c WBPRATYPE(20), WBPRA(20), HYBRID, YBFLAG(20),
cNUMCRXS(20), CRAXCLDMAT20,20), PERCYC, TOTCYCS, GARBCYCS,
cI

REAL ASSYPITCH, BANHEIGHT(20), EFPD, ODEHEIGHT(50),
c ENRICHMENT(50,50), LOWERREGION(10,3), LOWERREGIONWTS(10,35),
cBAFFLEDENSTTY, AFFLENTS(35), BAFFLETHICKNESS,
c EAEFLESEPARATION, BARRELIR, BAMRELTHICKNESS, BARRELDENSITY,
e BARRELWTS(35), SHIELDIR, SHIELDTHICKNESS, SHIELDDENSITY,
c SHIELDKTS (35), PCLADIR, PCLADTHICKNESS, PCLADDENSITY,
c PVCLADWS(35), PYTHICKNESS, PVDENSITY, PWTS(35),
c REGABOVEBPRA(20,3), ABOVEEPRANTS(20,35), REGABOVECRA(20,3),
c REGABOVEAPSRA20,3), ABOVECRANTS(20,35), AOVEAPSRAWTS(20,35),
c REGABOVE(20;3), ABOVEWTS(20,35), CNPFUELHEIGHT(20,50),
c FUELRADIUS(20), CADRADIUS(20,2), ASSYPLENum(20,2),
c ENDCAPHEIGHT(20,2), ENDFITHEIGH (20, 2), SPACERHEIGHT(20, 10),
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c SPACERDIST(20,10), FRUPLEMAT(20,2), FRUPLENWTS(20, 35),
c FRLPLENHAT(20,2), FRLPLENWTS(20,35), UEFMT(20,2),
c 1EEWTS(20,35), LEFAT(20o,2), LEFWTS(20,35), SPACERVOL(20,10),
c GTDATA(20,4), ITDATA(20, 4), MCNPSPRAHEIGHT(20,50),
c BPRDI(M20,3), PRPLEN(20,2), BPHATDATA(20,2),
c PMATWTS(20,35), AL203B4CDENSITY(20$, B4CWTPCT(20).
c NONBPMATDATA20,2), ONPHATWTS(20,35), AL203DENSITY(20),
c PRUPLENMAT(20,2), BPRUPLENWTS(20,35), BPRLPLENMAT(20,2),
c BPRLPSLEWTS(20,35), CRPJDIH(20,7), CRAQSHAT(20,2),
c CRABSWTS(20,35), CRLPLENNAT(20,2), CRLPLENWTS(20,35),
c RUPLENHAT(20,2), CRUPLENWTS(20,35),
c APSRADIM(20,11), APSRABSNAT(20,2), APSRABSWTS(20,35),
c APSRUPLENMAT(20,2), APSRUPLENTS(20,35). APSRLPLENMMT(20,2),
c APSRLPLENWTS(20,35), BOTBPNODEEErGHT(20), PINFPITCR(20),
c HODTEMP, PRESSURE, APSRIPLUGDEN(20), APSRIPLUGFRAC(20),
c GRAMS(20), PPMB, NPLOWDEG, UPRIGEDEG, GTAXDATA120,4,5),
c ITAXDATA(20,4,5), BPRAXDIH(20,6), .
c CRAXDIM(20,5,20), CRABSAKNTC20,2,20),
c CRAESAXWTS(20,35,20), SPH4SS(20,10), SPM4INC(20,10),
c SPM4ZR(20,10), X

*

CEARACTER ASSYID(50,0)*5, BADKDES20)*5, REACTOR*21, PREFIX*3,
e CYCLE*2, LWERREGIONZAIDS(10,35)*9, AFFLEZADS(35)*9,
c BARRELZAIDS35)*9, SHIELDZAIDS(35)*9, PVCLADZAIDS35)*9,
c PVZAIDS(35)*5, ABOVEBPRAZADS20,35)*9,
c ABOVECRAZAIDS(20,35)*9, ABOVEPSRAZADS120,3)*9,
c ABOVEZAIDS(20,35)*9, MRUPLENZAIDS(20,35)*9,
c FRLPLENZAIDS(20,35)*9, UEFZAIDS(20,35)*9, LEFZAIDS(20,35)*9,
c NONABSBP(20)*1, BPRABSNODE20,50)*1, BPATZADS20,35)*9,
c NONEPMATZAIDS(20,35)*9, BPRUPLENZAXDS(20,35)*9,
c BPRLPLENZAIDS(20,35)*9, CRABSZAIDS(20,35)*9,
c CRLPLENZAIDS(20,35)*9, APSRABSZAIDS(20,35)*9,
c APSROPLENZAIDS(20,35)*9, APSRLPLENZA!DS(20,35) *9A
c CRUPZS20,35)*9, STAT(50,50)*1, FDENPREF*l,
c CRASBSAXZAIDS(20,35,20)

*

LOGICAL ANDW, WESTINGHOUSE, CE, EIGHTH, QUARTER, FULL, BOC,
c EIGHTYFOURSET, PRINCIPALSET, PRrNCACTSET, ACTONLYSET

* Open the inputdata* file
OPEN(UNIT-15,rILE-'linputdata',STATUS-'OLD')
REWIND (UNIT-15)

* .Retrieve core layout description information.
READ(15,*) COREDESIGN
BANDW-.FALSE.
WESTINGHOUSE-.FALSE.
CE-.FALSE.
IF (COREDESIGN.EQ.1) TEN

BANDW-.TRUE.
ELSEIF (COREDESIGN.EQ.2) THEN

WESTINGHOUSE-. TRUE.
ELSEIF (COREDESIGN.EQ.3) THEN

CE-. TRUE.
ELSE



Waste Package Operations Engineering Calculation
Thie: CRC Reactit Calculhfiohs for Sequoyh Unit 2
Docment Identifien BOOOOOOO-017170210-00006 REV 00 Anacbment!. Page 86 of 656

WRITE (*,*) 'THE CORE DESIGN MUST BE EITHER',
c 'B&W, WESTINGHOUSE, OR CE.'

STOP
ENDIF
READ(15,*) SYMMETRY
EIGHTH-.FALSE.
QUARTER-.FALSE.
FULL-.FALSE.
IF SYHMETRY.EQ.lj THEN

EIGHTH'.TRUE.
ELSEIF SYHETRY.EQ.2) THEN

QUARTER-.TRUE.
ELSEIF (SYWMETRY.EQ.3) TEN

FULL-.TRUE.
ELSE

WRITE (*,) 'THE CORE SYMMETRY MUST BE EITHER',
c. 'EIGHTH, QUARTER, OR FULL.'

STOP
ENDIF

* Read in the reactor name (maximum of 21 characters)
* READ 15,1) REACTOR

1 FORMATCT1,A21)
* Read in the reactor prefix (maximum of 3 characters)

READ (15,2) PREFIX
2 FORMAT(Tl,A3)

* Read in cycle identifier for CRC statepoint calculation.
READ(15,3) CYCLE

3 FORMAT(T1,A2)
* Read in the statepoint EFPD value for the CRC calculation.

READ(15,*) EFPD
BOC- .FALSE.
IF EFPD.EQ.(0.0)) THEN

BOC-.TRUE.
ENDIF

* Read in the fuel isotopic composition request.
EIGHTYVOURSET-.FALSE.
PRINCIPALSET-. FALSE.
PRINCACTSET-.FALSE.
ACTONLYSET-.FALSE.
READ(15,*) ISOREQUEST
IF ISOREQUEST.EQ.X) THEN

EIGHTYFOURSET-.TRUE.
ELSEIF ISOREQUEST.EQ.2) THEN

PRINCIPALSET-.TRUE.
ELSEIF (ISOREQUEST.EQ.3) THEN

MRINCACTSET-.TRUE.
ELSEIF (ISOREQUEST.EQ.4) THEN

ACTONLYSET-.TRUE.
ENDIF

* Read in the fuel density preference
READ(15,8) FDENPREF

8 FORMAT(Tl,Al)
* Read in the control specifcations

READ(15,*) PERCYC, GARBCYCS, TOTCYCS
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* Read in the number of axial fuel nodes in the CRC calculation.
READ(15,*) NOFNODES

* Read in the axial node format from the top node to the bottom node.
DO 4 NODE-1,NMOFNODES I Node number 1 LB the top node.
- READ15,*) ODENMBER, NODEREIGHT(NODE)

4 CONTINUE
READ(15,*) ASSYPITCN
READ(l5,*) MODTENP, RESSURE, PPMB
DO 6 C-1,S0

DO 5 R1,50
ASSYID(C,R)-'
EAKNUM (C, R) -o
DESNUM(CR)-0

5 CONTINUE
6 CONTINUE
DO 7 C-1,20

BANKDES(C)-'
7 CONTINUE

IF (BANDW.EQ..TRUE.) THEN
IF EIGETR.EQ..TRUE.) THEN

* Read in the fuel assembly archive identifiers for retrieval of
isotopics.

READ(15,10) ASSYID(l,l), ASSYID(2,1), ASSYID(3,l),
c ASSYID(4,1), ASSYID(5,1), ASSYID(6,1), ASSYID(7,1),
c ASSYID(8,1)

10 FORMAT(T1,A5,iXAS,iXAS,lX,AS,lX,A5,1X,A5,lX,
c A5,1X,A5)

READ(15,20) ASSYID(2,2), ASSYID(3,2), ASSYID(4,2),
c' ASSYID(5,2), ASSYID(6,2), ASSYID(7,2), ASSYID(8,2)

20 FORMAT(Tl,5X,lX,A5,lX,AS,lX,A5,1X,AS,1X,A5,1X,
c A5,IX,AS)

READ(15,30) ASSYID(3,3), ASSYID(4,3), ASSYID(5,3),
c ASSYID(6,3), ASSYID(7,3), ASSYID(8,3)

30 FORMAT(Ti,5X,lX,5X,lX,A5,lX,A5,lX,A5,lX,A5,lX,
c A5,IXAS)

READ(15,40) ASSYID(4,4), ASSYID(5,4), ASSYID(6,4),
c ASSYID(7,4)

40 FORPMTCTl,SX,lX,SX,1X,5X,lX,A5,lX,AS,1X,AS,lX,AS)
REkD(25,50) ASSYID(5,5), ASSYID(6,5), ASSYID(7,5)

50 FORMAT(Tl,5X,lX,5X,1X,SX,IX,5X,lX,A5,lX,AS,lX,A5)
READ(l5,60) ASSYID(,6) -

60 FORMAT(Ti,SX, X,SX,lX,5X,2X,5X,lX,5X,lX,A5)
* Read in the number of different fuel assembly designs to be included
* in the MCNP calculation.

READ(15,*) NUMOFFADESIGNS
* Read in the fuel assembly relative design designations.

READ(15,*) DESNUM(l,l), DESNUM(2,1), DESNUM(3,1),
c DESNUM(4,1), DESNUM(5,1), ESgUM(6,l), DESNUM(7,l),
c DESNUM(8,1)

READ(15,*) DESNUM(2,2), DESNUM(3,2), DESNUM(4,2),
c DESNUM(5,2), DESNUM(6,2), DESNUH(7,2), DESNUM(8,2)

READ(l5,*) DESNUM(3,3), DESNUM(4,3), DESNUM(5,3),
c DESNUM(6,3), DESNUM(7,3), DESNUM(8,3)

READ(1I,*) DESKUM(4,4), DESNUM(5,4), DESNUM(6,4),
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I

c DESNUM (7, 4)
READ(15,*) DESNUMC5,5), DESNUM(6,S), DESNUM(7,5)
READ(15,*) DESNUM(6,6
DO 80 C-1,50

DO 70 Z-1,50
IF (DESNUH(CR).GT.NUMOFFADESIGNS) THEN

WPITE(*,*) 'THE FUEL ASSEMBLY DESIGN NUMBER ',
c 'SPECIFIED FOR THE ASSEMBLY IN RELATIVE POSITION ',
c C,',',R,' IS LARGER TAN THE NUMBER OF FUEL ',
c 'ASSEMBLY DESIGNS SPECIFIED.'

STOP
ENDIF

70 CONTINUE
80 CONTINUE

* Read in the number of different insertion rod assembly bank
designations and
* bank insertion heights for the statepoint calculation. The insertion
height
* values should be the distances cm) between the bottom of the absorber
material
* in the insertion rods and the bottom of the active fuel region.

READ(15,*) UMOFBANKS
DO 100 BANK-l,NMOFBANKS

READ(15,90) EANKID(BANK), BANKDES BANK),
c BANKHEIGHTIBANK)

90 FORMAT(Tl,I2,lX,A5,lXF7.3)
100 CONTINUE

* Read in the insertion rod assembly core layout.
READ(15,*) BNKNUM(l,l), ANKNUM2,1), BANKNUH3,1),

c BANKNU(4,l), BANKNUM(5,1), BANKNU(6,l), BANKRUM(7,l),
c SANKNUM(8,l)

READ(1S,*) BANKNUM(2,2), BANKNUM3,2), BANKNUH4,2),
c BANKNUM(5,2), BNKNUM6,2), ANKNUM(7,2), ANKNU(8,2)

READ(15,*) BANKNU(3,3), ANKNM(4,3), BANKNUM(5,3),
c BANKNUM6,3), BANKNU(7,3), BANKNU(8,3)

READ(15,*) BANKNUM(A.4,4), BANKUM(5,4), DANxNUM6,4),
c BANKNUM(7,4)

READ(15,*) ANKNUM(5,5), ANKNUM(6,5), EANXNM(7,5)
READ(15,*) BANKNUM(6,6)

* Read in nitial enrichments.
READ(15,*) ENRICHENT(1,)l, ENRICHMENT2,1),

C ENRICHMENT3,I), ENRICEMENT(4,1), ENRICHMENT(5,l),
c ENRICHMENT(6,1), ENRICHMENT(7,l1), ENRICHMENT(8,1)

READL(15,*) ENRICHMENT(2,2), ENRICHMENT3,2),
c ENRICHMENT(4,2), ERICHMENT5,2), ENRICHMENT6,2),
c ENRICHMENT(7,2), ENRICHMENT(8,2)

READ(15,*) ENRICHMENT(3,3), ENRICHENT(4,3),
c ENRICHMENT(5,3), ENRICHMENT6,3), ENRICHMENT(7,3),
c . ENRICHMENT(8,3) -

READ(15,*) ENRICEMENT4,4), ENRICHMENT(5,4),
c ENRICHMENT6,4), ENRICHMENT(7,4)

READ(15,*) ENRICHMENT(5,5), ENRICHMENT(6,S),
c ENRICHENT(7,5)

READ(15,*) ENRICHMENT(6,6)
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* Read in fuel status (fresh or burned).
READC15,101) STATC1,l), STAT(2,l),

c STAT(3,1), STAT(4,1), STAT(5,1),
c STAT(6,1), STAT(7,1), SAT(8,1)

101 FORMT(TIA1, X,A,X,AlX,A,lX,A,lX,Al,lX,Al,lX,Al)
READ(15,102) STAT(2,2), STAT(3,2),

c STAT(4,2), STAT(5,2), STAT(6,2),
c STAT(7,2), STAT(8,2)

102 FORMT (T3,A1,lX,A1,2X,Al,lX,AliX,A1,lX,AlX,Al)
READ(15,103) STAT(3,3), STAT(4,3),

c STAT(5,3), STAT(6,3), STAT(7,3),
c STAT(8,3)

103 FORMT(T,Al, XAl, 1X,A1,IXAl,iX,Al,IX,Al)
READ(15,104) STAT(4,4), STAT(5,4),

c STAT(6,4), STAT(7,4)
104 FORMAT(T7,Al,IXAl,IXAl,lXAl)

READ(15,105) STAT(5,5), STAT(6,5),
C STAT17,5)

105 FORMT(T9,A1,lX,A1,IX,Al)
READ(15,106) STAT(6,6)

106 FORMAT (ThAl)
ELSEIF (QUARTER.EQ..TRUE.) THEN

* Read in the fuel assembly archive identifiers for retrieval of
isotopics.

READ(15,110) ASSYIMli,), ASSYID(2,1), ASSYIDC3,1),
) c ASSYID(4,1), ASSYID(5,1), ASSYID(6,1), ASSYID(7,1),

c ASSYID(8,1)
110 FORMNT (TlA5, ,X,A5,lX,A5,lX,A5,IX,A5,lX,A5,lX,

c A5,lX,AS)
READ(l5,120) ASSYZD(1,2), ASSYID(2,2), ASSYID(3,2),

c ASSYIDC4,2), ASSYID(5,2), ASSYID(6,2), ASSYID(7,2),
c ASSYIDCB,2)

120 FORMAT(Tl,A5,lX,A5,IXAS,lX,A5,lX,A5,lX,A5,1X,
c A5,LX,A5)

READ(15,130) ASSYID(1,3), ASSYID(2,3), ASSYID(3,3),
c ASSYXD(4,3), ASSYID(5,3), ASSYID(6,3), ASSYID(7,3),
c ASSYXD(8,3)

130 FORMAT(T,A5,lX,A5,IX,A5,lX,AS,1X,A5,lX,A5,lX,
c A5,1X,A5)

READ(15,140) ASSYID(1,4), ASSYID(2,4), ASSYID(3,4),
c ASSYID(4,4), ASSYID(5,4), ASSYID(6,4), ASSYID(7,4)

140 FORMT(T,A5,lX,A5,lX,ASiX,A5,iX,A5,IXAS,1X,P5)
REA(D15,150) ASSYID(1,5), ASSYID(2,5), ASSYID(3,5),

c ASSYID(4,S), ASSYID(,S), ASSYID(6,5), ASSYID(7,5)
150 FORI4XT(T,A5,X,A5,lX,AS,lX,AS,lX,A5,2XA5,lX,A5)

READ(15,160) ASSYID1,6), ASSYID(2,6), ASSYID(3,6),
c ASSY1Dj4,6), ASSYID15,6), ASSYZD(6,6)

160 FORMAT(T1,A5,lX,A5,1X,AS,2X AS,iX,A5,lX,A5)
READ(15,170) ASSYID(1,7), ASSYID(2,7), ASSYIDC3,7),

c ASSYID(4,7), ASSYID(5,7)
170 FORMAT (TIAS, iX,A5,iX,A5,iXAS,iX,A5)

READ(15,180) ASSYID(1,8), ASSYID(2,8), AsSYID(3,8)
1E0 FORMAT(T1,A5,lX,A5,2X,A5)

* Read in the number of different fuel assembly designs to be included
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* in the MCUP calculation.
READ (15, * NOFF3DESIGNS

* Read in the fuel assembly relative design designations.
READ(1S,*) DESNUM(1,1), DESNUH(2,l), DESNU(3,1),

c DESNU4,1), DESNUM(5,1), DESNUM(6,1), DESNUM(7,1),
C DESNUM (8,1)

READ(15,*) DESNUM(1,2), DESNUMC2,2), DESNUH(3,2),
c DESNUH(4,2b DESNUI(5,2), DESNUM(6,2), DESNUt(7,2),
C DESNUM(8,2)

IREAD(15,*) DESNU(l1,3), DESNUM(2,3), DESNUM(3,3),
c DESNMf(4,3), DESNUM(5,3), DESNUM(6,3), DESNUM(7,3),
C DESNUM(S8,3)

READ(15,*) DESNUH(1,4), DESNUM(2,4), DESNUM(3,4),
C DESNUM(4,4), DESNUM(5,4), DESNUM(6,4), ESNUMC7,4)

READ(l15,*) DESNUN(1,5), DESNUM(2,5), DESNUM(3,5),
C DESNUM(4,5), DESNMN(5,5), DESNUH(6,5), DESNUM(7,5)

READ(15,*) DESNUH(l,6), DESNUM(2,6), DESNUM(3,6),
c DESNUH(4,6), DESNUM(5,6), DESNUM(6,6)

READ(15,*) DESNUH(21,7), DESNUtX(2,7), DESNUM(3,7),
c DESNUM(4,7), DESNtH(5,7)

READ(1S,*) DESNUH(1,8), DESNUM(2,6), DESNUM(3,S)
DO 200 C-1,50 .

DO 190 R-1,50
IF (DESNUM(C,R).GT.NRMOFFADESIGNS) THEN

WRITE(*,*) 'TEE FUEL ASSEMBLY DESIGN NUMBER '.

c 'SPECIFIED FOR THE ASSEMBLY IN RELATIVE POSITION ,
c C,',',R,' IS LARGER TAN THE NUMBER OF FUEL',
c 'ASSEMBLY DESIGNS SPECIFIED.'

STOP
ENDIF

190 CONTINUE
200 CONTINUE

* Read in the number of different insertion rod assembly bank
designations and
* bank insertion heights for the tatepoint calculation. The insertion
height
* values should be the distances (cm) between the bottom of the absorber
material
* in the insertion rods and the bottom of the active fuel region.

READ(15,*) NUMOFBANKS
DO 220 ANK-1,NUMOFBANKS

READ(15,210) BANXID(BANK), ANKDES(BANK),
c BANKHEIGHT(BANK)

210 FORmAT(Tl,I2,1X,AS,1X,F7.3)
220 CONTINUE

* Read in the insertion rod assembly core layout.
READ(15,*) EANKNUM(l,l), BANNUM2,1), BNKNUMC3,1),

c BANKNUM(4,1), BANKNUM(5,11, BANKNUM(6,1), BANKNUM17,1),
c BANKNUMS8,1)

READ(15,*) BANKNUK(1,2), BANKNUM2,2), ANRNUM(3,2),
c BANXNUMC4,2), BANKNUM(5,2), BANKNUM6,2), ANKNUM(7,2),
c BANKNUM(8,2)

READ(15,*) BNKNUM(l1,3), ANKNUM(2,3), BANKNUM3,3),
c BANNUM4,3), BANKNUM(5,3), BANKNUMC6,3), BANKNUM7,3),
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c LNUM(,3)
PEDO(15,*) AKNM(14), ANKM2,4), DANENU(3,s4),

c DAnKM (4,4), BAMWUc (5,4), NU(6,4).
c DANMcM (7,4)

READ(l5,*) BANTM(1,5), EAN OMM(2,5), BAI MS),(3,

c WOAMC4,5), BOX SS), 8MOUMMS),
c LAD3NM(7,5)

READ(15,*) ANKNUH(1,6), BANKM (2#6), BMNOM(3,6),

c BANM t4,6), ANM(5,6), LAmn2746,6)
READ(15,* BKUM(1,7), sBANNUM(2,7), BMUM(3,7),

c BAN1TM(4,7), BWNQM(5,7)
READ(l5,*) BLAN U,8), BKNM(2,S), PNM3,8)

* Read in initial enrichments if it is a BOC or BOL case.
READ(5, *) ENMCHHENT(l,l), NRXCHMENT(2,l),

c ENRICHMENT(3,1), ENRICEMENT(4,l), ENRICHMET(5,l),
c ENRICHMENT(6,I), ENRICEMENT(7,l), ENRICMENT(,1)

READ(lS,*) EICHKENT(l,2), ENRICHMENT(2,2), .

c ENRICEHENT(3,2), ENRICHMENT(4,2), ERICHMENT(5,2),
c EMUCHMENT(6,2), ENRICMENT(7,2), ENRlCEMET(S8,2)

READ(lS,*) ENRICHMENT(l,3), ENRICBMENT(2,3),
c ENRICEMENT(3,3), ENRICHENT(4,3), ENRICEMENT(5,3),
c ENRICHMENT(6,3), ENRICMENT7,3), ENRICMENT(8,3)

READ(1lS,*) ENRCHENT(l,4), ENRICEMENT(2,4);
c . ENRICMHENT(3,4), ENRICKEMNT4,4), ENRCHMENT(,4),
c ENRICBENT6,4), ENRICEMENT(7,4)

) READ(15,*) ENRICBMENT(l,5), ENRICHMENT(2,5),
c ENRICHMENT(3,5), ENRICHMENT(4,5), ENRICHMENT(5,S),

c ENRICMEENT(6,5), ENRICHMENT(7,S)
READ(15,*) ENRICHMENT(1,6), ENRICHEENT(2,6),

c ENRICHMENT(3,6), ENRICHMENT(4,6), ENRICRMENT(5,6),
C ENRICHMENT(6,6)

READ(15,*) ENRICHMENT(1,7), ENRICEMENT(2,7),
c ENRICHMENT3,7), ENRICHMENT(4,7), ENRICHMENT(5,7)

READ(15,*) ENRICEMENT(1,8), ENRICHMENT(2,8),
c ENRICHMENT (3,8)

* Read in fuel status (fresh or burned).
READ(15,221) STAT(ll), STAT(2,1),

* c STAT3,l), STAT4,l), STAT(5,1),
c STAT6,l), STAT7,l), STAT(8,1)

221 FORMMT(Tl,Al, lX,Al,l X,Al, lX,:Al, IX, A, X,-Al, X, Al, lX,Al)
READ(15,222) STAT(1,2), STAT(2,2),

c STAT(3,2), STAT(4,2), STAT(5,2),
c STAT(6,2), STAT(7,2), STAT(8,2)

222 FORMAT(Tl,A,lX,Al,1X,Al,X,Al,lX,Al,lXAlX,Al,lX,Al)
READ115,223) STAT(l1,3), STAT(2,3),

c STAT(3,3), STAT(4,3), STATC5,3),
c STAT(6,3), STAT(7,3), STATCS,3)

223 FORMATT,Al,IX,Al, X,Al, X,A1,lXAl,XAl,lX,A1,lX,Al)
READ(l5,224) STAT(l,4), STAT(2,4),

c STAT(3,4), STAT(4,4), STAT(5,4),
c STAT(6,4), STAT(7,4)

224 FORMAT(Tl,Al,IX,Al,IX,Al,lX,A1,lXAllX,Al,1X,Al)
READ(15,225) STAT(l,5), STAT(2,5),

c STAT(3,S), STAT(4,S), STAT(5,5),
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c STAT(6,5), STAT(7,5)
225 FORMAT(Tl,AllX,,Al lXA1,IX,Al,1X,A1,lX,A1,lX,Al)

READ(15,226) STAT(1,6), STAT(2,6),
c STAT(3,6), STAT(4,6), STAT(5,6),
C STAT(6,6)

226 FORMAT(Tl,Al,lX,Al,iXAl,IX,Al,lX,Al,IX,Al)
READ(15,227) STATl1,7), STAT(2,7),

C STAT(3,7), STAT(4,7), STAT(5,7)
227 FORMAT(T1,Al,X,A,IX,Al,1X,A1,2X,Al)

READ(15,228) STAT(1,), STAT(2B8),
c STAT(3,8)

228 FORMT(TM,AIXAl,iXAl)
ELSEIF (FULL.EQ..TRUE.) TEN

Read in the fuel assembly archive identifiers for retrieval of
isotopics.

READ(15,230) ASSYID(6,1), ASSYID(7.01) * ASSYID(8,1),
C ASSYID(9,1), ASSYMDUl0,l)

230 FORMAT(T31,AS, X,ASlX,A5,IXA5,AX,A1 )
READ(15,240) ASSYID(4,2), ASSYID(5,2), ASSYID(6,2),

c ASSYID(7,2), ASSYID(8,2), ASSYID(9,2), SSYID(10,2),
c ASSYID|I1,2), ASSYID(12,2)

240 FORMATtTl9,AS,lXAS,lX,A5,LXA5,lX,A5,1XA5,lX,
c A5,lXA5,IX,A5)

READ(15,250) ASSYID(3,3), ASSYXD(4,3), ASSYID5,3),
c ASSYID(6,3), ASSYID7,3), ASSYID(8,3), ASSYID(9,3),
c ASSYID(O,3), ASSYZD11,3), ASSYID(12,3), ASSYID(13,3)

250 FORMAT(T13,AS,IX,AS,lXAS,IXAS,IXAS,IXAS,lX,
C A5,lX,AS,lX,AS,lX,A5,lX,AS)

READ(15,260) ASSYID(2,4), ASSYID(3,4), ASSYID(4,4),
c ASSYID(5,4), ASSYID(6,4), ASSYXD(7,4), ASSYID(8,4),
c ASSYID(9,4), ASSYID(l0,4), ASSYID(ll,4), ASSYID(12,4),
c ASSYID(13,4), ASSYID(14,4)

260 FORMAT(T7,A5,lX,AS,IX,AS,1X,A5,lX,A5,lX,AS,lX,A5,lX,
c AS,1X,A5,1X,A5,lX,A5,1X,AS,lX,A5)

READ(15,270) ASSYID(2,5), ASSYID(3,5), ASSYID(4,5),
C ASSYIDC5,S), ASSYID6,S), ASSYID(7,5), ASSYZD(8,S),
c ASSYID(9,S), ASSYID(10,5), ASSYID(11,5), ASSYID(12,5),
c ASSYID(13,5), ASSYID(14,5)

270 FORMAT(T7,AS,1X,AS,1X,A5,lX,AS,lX,AS,lX,A5,lX,A5,lX,
c AS,lX,A5,lX,A5,lX,A5,lX,AS,lX,A5)

READ(l5,280) ASSYIDW1,6), ASSYID(2,6), ASSYID(3,6),
C ASSYID(4,6), ASSYID(5,6), ASSYID(6,6), ASSYID(7,6),
c ASSYMD8,6), ASSYID(9,6), ASSYID(l,6), ASSYID(11,6),
c ASSYID(12,6), ASSYID(13,6), ASSYID(14,6), ASSYID(15,6)

280 FORMAT(Tl,A5, X,ASlX,A5,lX,A5,1X,A5, X,A5,lX,A5,lX,
c AS,1X,A5,lX,A5,1X,A5,LXA5,lX,A5,1X,A5,lX,AS)

READ(15,290) ASSYID(1;7), ASSYID(2,7), ASSYID(3,7),
c ASSYID(4,7), ASSYID(5,7), ASSYID(6,7), ASSYID(7,7),
c ASSYID(6,7), ASSYID(9,7), ASSYIDC10,7), ASSYID(1l,7),
c ASSYID(12,7), ASSYID(13,7), ASSYID(14,7), ASSYID(15,7)

290 FPRMAT(Ti,A5,IXAS,1X,A5,iX,A5,lX,A5,X,A5,lX,A5,1X,
c A5,1X,A5,1XA, 1X,A,1X,M,1X,A5,1X,AS,lX,A5)

READ(15,300) ASSYID(1,8), ASSYID(2,8), ASSYID(3,8),
C ASSYID(4,8), ASSYID(5,8), ASSYID(6,B), ASSYID(7,8),
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c DESNUM(5,4), DESNUM(6,4), DESNtH(7,4),.DESNUM(8,4),
c DESNUM19,4)o DESNtM(10*4)l DESNUM(11,4), DESNUH(12,4),
c DESNUM(13,4)r DESNUM(14,4)

READ(15,*) DESNUM(2,5), DESNUM(3,5), DESNUM(4,S),
c DESNUH(5,5), DESNUS(6,5), DESNUM(7,5), DESNUM(8,5),
c DESNUM(9,5), DESNUM(10,5), DSNUMt11,5), DESNUM(12,5),
c DESNUHf(13,5), DESNUM(14,5)

READ(15,*) DESNUM(1,6), DESNUM(2,6), DESNUM(3,6),
c DESNUH(4,6), DESNUM(5,6), DESNUM6,6), DESNUHM7,6),
c DESNUM(8,6), DESNUM(9,6), DESNUM(10,6), DESNUM(11,6),
c DESNUM(12,6), DESNtM(13,6), ESNUM(14,6), DESNUM(15,6)

READ(15,*) DESNUM(1,7), DESNUIM(2,7), DESNUM(3,7),
c DESNUM(4,7), DESNUM(5,7), DESNUH(6,7), DESNUH(7,7),
c DESKUM(6,7), DESNW(9,7), DESNUM(10,7), DESNUM(11,71,
c DESNUM(12,7), DESNUM(i3,7), DESNM(14i7), DESNUMC15,7)

READ(15,*) DESNUMH(,8), DESNUMt(2,8), DESNUM3,8),
c DESNUMC4,8), DESNUM(5,8) DESNUM(6,8), DESNUH(7,8),
c DESNUMN8,8), DESNUbl9,8),. DESN1M(1d,8}, DESNUH(1,8),
c DESNUM(12,8), DESNUH(13,8), DESNUMC14,6), DESNUMC15,8)

READ(15,*) DESNUM(1,9), DESNUM(2,9), DESNUM(3,9),
c DESNUMC4,9), DESNUM(5#9), DESNUM(6,9), DESNUM(7,9),
c DESNIM(S,9), DESNUM(9,9), DESNUM(10,9), DESNUM(11,9),
c DESNUM(12,9), DESNUH(13,9), DESNUM(14,9), DESNUd(15,9)

READC15,*) DESNUM(2,10), DESNUM(2,10), DESNUM(3,10),
c DESNUMC4,10), DESN3M(5,10), DESNUM(6,10), DESNUZ(7,10),
c DESNUI(S8,10), DESWUM(9,10), DESNUM(10,10), DESNUMC11,10),
c DESNIM(12,10), DESNUM(13,10), DESNUM(14,10), DESNUM(15,10)

READ(15,*) DESNUN(2,11), DESNUH(3,11), DESNUM(4,11),
c DESNM(5,11), DESNUM(6,11), DESNUM(7,11), DESNU!(8,11),
c DESNUM(9,11), DESNUM(10,11), DESNUM(11,11), DESNUM(12,11),
c DESNUM(13,11), DESNUM(14,11)

READ(15,*) DESNU1(2,12), DESNUM(3,12), DESNUMt4,12),
c DESNUM(5,12), DESNUH(6,12), DESNU?1(7,12), DESNUI(,12),
c DESNUM(9,12), DESNUMC10,12), DESNUM(11,12), DESNUM(12,12),
c DESNUM(13,12), DESNUMC14,12)

READ(15,*) DESNUM(3,13), DESNUM14,13), DESNUM(5,13),
c DESNUM(6,13), DESNUM(7,13), DESNUM(8,13), DESNUM(9,13),
c DESNUM(10,13), DSNUM(11,13), DESNUN(12,13), DESNUM(13,13)

READ(15,*) DESNUMC4,14), DESNKU(5,14), DESNUM(6,14),
c DESNUH(7,14), DESNUM(6,14), DESNU!(9,14), DESNUM(10,14),
c DESNUM(12,14), DESNUM(12,14)

PEAD(15,*) DESNUM(6,15), DESNUM(7,15), DESNUMl8,15),
c DESNUM(9,15), DESNUM(10,15)

DO 390 C-1,S0
DO 380 R-1,5O

IF (DESNUM(C,R).GT.NUMOFFADESIGNS) THEN
*RWITE(*,*) 'THE FUEL ASSEMBLY DESIGN NUMBER ,

c 'SPECIFIED FOR THE ASSEMBLY IN POSITION ',
c C,',',R,' IS LARGER THAN THE NUMBER OF FUEL ',

c 'ASSEMBLY DESIGNS SPECIFIED.'
STOP

ENDIF
380 CONTINUE
390 CONTINUE
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,.)

Read in the number of different insertion rod assembly bank
designations and
* bank insertion heights for the statepoint calculation. The insertion
height
* values should be the distances (cm) between the bottom of the absorber
material
* in the insertion rods and the bottom of the active fuel region.

READ(15,*) MOFBANKS
DO 392 BANK-2,NUMOFEANS

READ(15,391) BANKID(BANK), BANKDES(LANK),
c BANKHEIGET BANK)

391 FORMAT(TlI2,1XA5,lX,F7.3)
392 CONTINUE

* Read in the insertion rod asiembly core layout.
READ(15,*) BANKNUH(6,l), BNMNuM(7,1), BANKNUH(,1),

c BANKNUM(9,1), DANKNf(10,l)
READ(15,*).BANKNiO14,2), BANK (5,2), BANKNt(6,2),

c BANKRUH(7,2), BANKNOH(6,21, BANcRNU(9,2), NiH(10,2),
c BANMoM11,2), DMKNUM(12,2)

READ(15,*) BARNKUM(3,3), BANKNUH(4,3)8 BMRNM(,5,3),
c ANKNUM(6,3), WUONMM7,3), NIOWM(8,3), ANKNUM(9,3),
c BANKNUU10,3), BANMNtM11,3), LANKNVU(12,3), BANKNMt(13,3)

READ(15,*) BANIUQW(2,4), DANMNM(3,4), BNQUQM(4,4),
c BANKNSH(5,4) BANmOUH(6,4), BANKN1UM(7,4), ANKNUJH(8,4),
c BANKNUH(9,4), BAIMUM(10,4), BANKNUM(11,4), ANcN(12,4),
c BANKNUM(13,4), MANKNUM(14,4)

READ(15,*) BANKNtM(2,5), ANKNUMl3,5), BANKNOM(4,5),
c BN(S(55), ANKUM(5,5)* ANKNUM(7,5), LANUM(8,5),
c BANKNVU(9,5), ANXNVUU(1O,5), ANKNUM(11,5), BANRNUM(12,5),
c BDARNUH(13,5), B(KNUM(14,5)

READS(15,*) BA lK(1,6), BAN N 61(2,G), LNKMM3,6),
c LMcND(4,6), B SAM M(5,6), RA6UJ(6,6), BAM7,(7,6),
c BANIUM(8,6), LIQWM(9,C), DANKNU(10,6), BANKNU(11,6),
c BANKNUt(2,6), BANRNU(13,6), BANKNUM14,6), LANKNUM(15,6)

READ15,'*) BANNUH(1,7), BANKNUM(2,7), BANKNUM(3,7),
c BANKNUM(,7), BANKNUM(,7), BNKNUM(6,7)# BNKNUH(7,7),
c BANNUM(8,7), BANKNUM9,7), DANKNU(10,7), DANNM(l,7),
c BANKNUH(12,7), BANKNUM(3,7), BANKNUM4,7), BANKNU(15,7)

READ(15,*) ANN W(1,8), BANKNUM2,8), BANKNMM(3,8),
c ANKNU4,8), BANKUH(5,8), ANKUM(6,S), BLNKNUM7,8),
c BAMONMUM(,8), BXNMtM(9,8), ANXQUM(0,8), ANKNU1(1,8),
c BANKNUMg12,8), ANKUWM(13,8), BANKUMMl(4,B), BANKNuM(15,8)

READ(15,') BANKNUM(1,9), ANKNUt(2,9), BANXNUM(3,9),
c BANKNUM(4,9), BANKNUH(5,9), ANKNUM(6,9), BANKNUM(7,9),
c BANKNUM8,9), BANMNUH9,9), BANKNUM(10,91, BANKNUM(ll,9),
c BANKNUM(12,9), BANKNUH(13,9), BNKNUM(l4,9), BANKNUM(15,9)

READ(15,*) BANKNUM(1,10), BANKNUM2,10), BANXNUM3,10),
c BhNKNUM4,10), BANOWM05,10), BANKNUM16,10), BANXNUX17,10),
c_ BANKNUMH(,10), BANXNUM(9,10), BANKUM(10,10),
c 5ANXUMM(11,10), BANXNUM(12,10), BANKNUM(13,10),
e BhMNM(l4,10), BKNUM15,10)

READ(15,*) BANKNUH(2,11), BANKNUM(3,11), BANKNUM4,11),
c 9ANNUM(5,11), BXNUM6,11), SANKNUM(7,1), ANKNUM(8,11),
e BANKNUM9,11), ANNUM(10,ll), BANKNUM(1l,11),
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c ELANKO (12,11), AIMM(513,21), MUOMl 4,11)
READ(15,*) EKNUM(2,12), SANKNU(3,12), LZIMM(4,12),

c BA=Mw(5,12), BANKNUM(6,12), BANKNRUH(7,12), WKNIUM(8,12),
c EIAN (9,12). BXMM10,12), BANKN l(11,12),
c SmAONWM(12,22), AMWMH(13,12), BNKNUM(14,12)

READ(15,*) BAWXNU(3,13), BA~NNUM(4,13), LEPNOM(5,13),
c 'EAnNUH(6,13), BAYN2M(7,13), BMNKNUM(8,13), BPNVcRUM(9,13),
c BWIqKNUt410,13), RA!UKiJM111,13), ANJNRM(12,13),
c BANKNUM(13,13)

READ(15,I) BANKUM(4,14), BANKN(M(5,14), BAnKNUM(6,14),
c LAMn1GUH(7,14), DIUAKNUM(8,14), LANKNUH(9,14),
c BANKNUM(10,14), BANK!NUM(11,14), BANNUH(12,14)

READ(15,*) sANKNUM(6,15), BNKNUH(7,1S), BAURM(8,15),
c EANKNUM(9,15), BANKNH(10,15)

* Read in initial enrichments if It is a BOC or BOL case.
EAD (15,*) ENcEHENT (6,1), ENRCHDET(7,2),

c ENRICHMENT(8,1), ERUCHMENT(9,1), ENRICHMENT(10,1)
READI15,*) ERrCEMEHT(4,2),. ENRICHXENT (5, 2),

e ENRICHNET(6,2), ENRICHENT(7,2), ENRICHMENT(8,2),
c EFCHMENT(9,2), EURCHMENT(10,2), ENRICHENTC11,2),
c ENRICZEmNT (12,2)

PEAD(15,*) ENRICfNENT13,3), ENRICHMET(4,3),
c EMNPCHMENT(5,3), ENRICHMENT(6,3), EICfHENT(7,3),
o EMICHENT(8,3), ENRrCHHENT(9,3), ENRICHMENT(10,3),
c ERICBMENT(11,3), ENRICHMENT(12,3), ENRICEHER7(13,3)

BEAD(15,*) EN"CMRCENT(2,4), ENRICHMENT(3,4),
_., c ENRICHMEM(T4,4), ENRICHMENT(5,4), ENRICKEMNT(6,4),

c ENRICEMENT(7,4), ENRICHMENT(8,4), ENRICHMENT(9,4),
c ENRICEMENT(10,4), ENRICHNENT(11,4), ENRICEMENT(12,4),
c ENRICHNENT(13,4), ENRICHMENT(14,4)

READ(15,*) ENRICHMENT(2,5), ENRICHMENT(3,5),
c ENRICHNTM(4,5), ENRICHMEENT(5,5), ENRICHMENTf6,5),
c ENRICHMENT(7,5), ENRICHMENT(6,S), ENRICBMENT(9,5),
c ENRICHMENT(10,5), ENRICHMElNT(11,5), ENRCHMENT(12,5),
c ENRICEMENT(13,5), ENRICHNENT(14,5)

REhD(15,*) ENRICHMENT(1,6), ENRICMENT(2,6),
c ERICHMENT(3, 6), ENRICHMENT(4,6), ENRICHENT(5,6),
c EkNRICHENT(6,6), ENRSCHMENT(7,6), ENRICHMENT(8,6),
c ENRSCMENT(9,6), ENRICRMENT(10,6), ENRICHMENT(11,6),
c ENRICBMENT(12,6), ENRICHMENT(13,6), ENRICHMENT(14,6),
c ENRICHMENT(15,6)

READ(15,-) ENRICHMENT(1,7), ERICHMENT(2,7),
c ENRICHMENT(3,7), ENRICHMENT(4,7), ENRICHMENT(5,7),
c EoMICHMENT(6,7), ENRICMENT(7,7), ENRICHMENT(8,7),
c ENRICHmENT(9,7), ENRICHMENT(10,7), ENRICHMENT(11,7),
c ENRICHHENT(12,7), ENRICHMENT(13,7), ENRICHMENT(14,7),
c ENRICHENT(15,7)

READ(15,*) ENRICEMENT(1,2), ENRICHEMNT(2,8),
c ENRICHMENT(3,8), ENRXCHENT(4,B), ENRICHMENT(5,8),
c ENRICHMENT(6,8), ENRICHMENT(7,9), ENRICEMENT(8,8),
c ENRICHmENT(9,8), ENRICHMENT(10,8), ENRICNMENT(11,B),
c ENRICHMENT(12,9), ENRICHMENT(3,8), ENRICAMENT(14,B),
c ENRICHMENT(15,S)

READ(15,*) ENRICINENT(1,9), ENRICHMENT(2,9),
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C ENRICHMENT(3,9), ENRC1DxNT(4,9), ENRxCIWT 5,9),
c ENRICHMENT(6,9), ENRICHMENT(7,9), ENRICHMENT(8,9),
c ENMCHMENT(9,9), ENRICHMENT(1O,9), ENRICHIENT(11, 9);
C ENR1CMNCMT(12,9), ENRICHMENT(13,9), ENRIMX4ENT(4),9),
c ENRICHMENT(15,9)

READ(15,*) ENR1CBNENT(1,10), ENRICHMENT(2,12),
c ENRICEMENT03,10), ENRICHMENT(4,10)i ENRICNMENT(5,10),
c ENRICHMENTM610), ENRICEMENT(7,10), ENRICHMENT(6,10),
e ENRCHMENT(9,10), ENRICNMENT(20,10), ENRICBMENT(11,10),
c ENRICHMENT(12,10), EICHMENT(13,10), ENRICHMENT(14,10),
C ENRICHMENT(15,10)

READ(15,*) ENRICHMENT(2,11), ENRICHMENT(3,11),
c ENRICHMENT(4,11), ENRICNMENT(5,21), ENRICHMENT(6,11),
C ENRICMENT(7,11), ENRICHMENT(8,11), ENRICHMENT(9,11),
c ENRICEMENT(1O,11), ERICHMENT(11,11), ENRICHMENT(12,11),
c ENRICNMENT(13,11), ENRICHMENT(14,11)

READ(15,*) ENRICEMENT(2,12), ENRICHMENT(3,12),
c ENRICHMENT(4,12), ENRICBMENT(5,12), ENRICKMENT(6,12),
c ENRICHMENT(7,12), EICEMENT(8,12), ENRZCMENT(9,12),
c ENRICHMENT(10,12), ENRICHMENT(11,12), ENRICHMENT(12,12),
c ENRICHMENT(13,12), EN4ICHMENT(14,12)

READ(15,*) ENRICHNENT(3,13), ENRICHMENT(4,13),
c ENRICMENTIS,13), ENRICHMENT(6,13), ENRICHMENT(7,13),
c ENRICHMENT(8,13), ENRICHMENT(9,13), ENRICHMENT(10,13),
c ENRICHMENT(11,13), ENRICHENT(12,13), ENRICHMENT(13,13)

READ(15,*) ENRICHMENT(4,14), ENRICHMENT(5,14),
c ENRZCEHENT(6,14), ENRICHMENT(7,14), ENRrCEMENT(8,14),
c ENRICRMENT(9,14), ENRICEMENT(10,14), ENRICHMENT(11,14),
c ENRICHEfT=(12,14)

READ(1S,*) ENRICHMENT(6,15) ENRICHMENT(7,15),
c ENRICHMENT(8,15), ENRICHMENT(9,15), ENRrCHMENT-(10,15)

* Read in fuel status (fresh or burned). 
READ(15,393) STAT(6,i), STAT(7,1), STAT(8,1),

c STATl5,1), STAt(10,1)
393 FORMAT(Tll,A1,IX,AlIX,AI,lX,Al,1X,Al)

READ(15,394) STAT(4,2), STATC5,2), STAT(6,2),
c STAT(7,2), STAT(8,2), STAT(9,2), STAT(10,2),
c STAT(11,2), STAT(12,2)

394 FORMAT(T7,A1,1X,A,lX,Al,1X,A,X,A1, X,A1,lX,
c Al,lX,Al,lX,Al)

READL(15,395) STAT(3,3), STAT(4,3), STAT(5,3),
c STAT(6,3), STAT(7,3), STAT(8,3), STAT(9,3),
c STAT41O,3), STAT(1,3), STAT(12,3), STAT13,3)

395 FORMAT (T5,A1, lX,Al, lX,A1, lX,Al, lX,Al, X,Al, lX,
c Al,1X,Al,lX,Al,1X,A1,1X,Al)

READ(15,396) STAT(2,4), STAT(3,4), STAT(4,4),
c STAT(5,4), STAT(6,4), STAT(7,4), STAT(8,4),
c STAT(9,4), STAT(10,4), STAT(11,4), STAT(12,4),
C STAT(13,4), STAT(14,4)

396 FORMAT(T3,A,1X,A,1X,Al,X,Al,lX,AlX,Al,1X,Al,
c lX,Al,lX,AI,lX,Al,2X,A,lX,A1,lX,Al)

READ(15,397) STAT(2,S), STAT(3,5), STAT(4,5),
c STAT(5,5), STAT(6,5), STAT(7,5), STAT(6,5),
c STAT(9,S), STAT(10,S), STAT(11,5), STAT(12,5),
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c STAT(13,5), STAT(14,5)
397 FORMAT(T3,A1,2XAlIXAlIXAlIXAl,iXAliXAl,

c iXAl,XAi,IX,Al,lX,AllXAllXAl)
READ(15,398) STAT(16), STAT2,6), STAT(3,6),

c STAT(4,6), STAT5,6), STAT(6,6), STAT(7,6),
c STAT(8,6), STAT(9,6), STAT(lO,6), STAT(11,6),
c STAT(12,6), STAT(13,6), STAT(14,6), STAT(15,6)

398 FORMAT(TIAl,lXAl,iXAliX,AliXAIXAl,iXAl,
c lX,Al,lX,AltlX,AlIX,AllX,AllX,AllXAllXAl)

READ(15,399) STAT(1,7), STAT(2,7), STAT(3,7),
c STAT4,7), STAT(5,7), STAT(67), STAT(7,7),
c STAT(8,7), STAT(9,7), STA(10,7)-, STAT(ll,7),
c STAT(12,7), STAT13,7), STAT(14,7), STAT(15,7)

399 FORMAT ThAi,IXAl,XAl.,IXAl,iXAl,lXAl,IXAl,
c lX,Al,IX,AlIX,Al, lXAl,lX,AlIX,AlIX,Al,lX,Al)

READ(15,400) STATUhO), STAT(2,8), STAT(3,8),
c STAT(4,8), STAT(SM,). STAT(6,8), STAT7,8),-
c STAT(8,8), STAT(9,8), STAT(l0,8), STAT(11,8),
c STAT(12,8), STAT(13,8), STATl14,8), STAT(15,8)

400 FORMAT(TlAlXiAlXAl,iXAl. XAliXAl, lXAl,
c IXAl,lX,AlIXAllIX,UlX,AliX,Al,lX, AlX,Al)

READ(15,401) STAT(1,9), STAT(2,9), STAT(3,9)o
c STAT(4,9), STAT(S,9), STAT(6,9), STAT(7,9),-
c STAT(8,9), SAT(9,9), STAT(0,9), STATll1,9),
c STAT(12,9), STAT(13,9), STATl4,9), STAT(15,9)

401 FORMAT(Th,Al,iXAl,lXAl, lXAl,.lX,AllXAlIXAl,
c lX,AliX,AllXAl,lXAl,IX,AlIX,AlLX,AIXAl)

READ(15,402) STAT(l,10), STAT(2,10), STAT(3,10),
c STAT(4,10), STATl5,10), STAT(6,10), STATC7,10),
c STAT(8,10), STAT(9,20), STATli,10), STAT(1,l102 ,
c STAT(12,10), STAT(13l0l), STAT(14,10), STAT(15,10)

402 FORMAT(TlAliX,AliXAllX,Al,iX,Al,lX,AllX,Al,
c IX,Al,lX,Al,lX,Al,lX,Al,IX,Al,IX,Al,IX,Al,lX,Al)

READ(15,403) STAT(2,11), STAT(3,11), STAT(4,21),
c STAT(5,ll), STAT(6,11), STATC7,11), STAT(8,11,
C STATt9,11), STAT10,11), STAT(1,11), SAT(22,11),
c STAT(13,12, STAT(14,ll)

403 FORMAT(T3,AllXAllX,AllXAl,lXAl,lX,Al,lX,Al,
c lXAlIX,Al,lX,Al,lX,AllX,AlIX,Al)

READ(15,404) STAT(2,12), STAT3,12), STAT(4,12),
c STAT(5,12), STAT(6,12), STAT(7,12), STATt8,12),
c STAT(9,12), STAT(10,12), STAT(12,12), STAT(12,12),
c STAT(13,12), STAT(14,12)

404 FORMAT(T3,AllXAl,lX,AllXAl,lX,Al,lX,Al,lX,Al,
c lXAllX,Al,lX,Al,lXAl,lX,Al,lX,Al)

READ(15,405) STAT(3,13), STAT(4,13), STAT(5,13),
c STAT(6,13), STAT(7,13), STAT(6,13), STAT(9,13),
c STAT(10,13), STAT(1,13), STAT(12,13), STATC13,13)

405 FORMAT(TSA, 1X, AXAl, iX,A1 ,XAl,iX,Al ,lX,
c Al, lXAl, lX,Al iX,Al, X,Al) -

READ(15,406) STAT4,14), STAT(5,14), STAT(6,14),
'c STAT(7,14), STAT(6,14), STAT(9,14), STAT(10,14),
.c STAT(11,14), STAT(12,14)

406 FORMATT7,Al,lXAl,lX,AllX,AllXAllX,Al,lX,



Waste Package Operations Engineering Calculation
rie: CRC Reactiy Caulaions for Sequoyah Unit 2
Document Identifier. BOOOOOO-017170210-00006 REV 00 Attacment I, Page 99 of 656

c Al, 1X,Al, lX,A)
READ(15,407) STAT(6,15), STAT(7,15), STAT(S8,15),

c STAT(9,15), STAT(10,15)
407 FORAT (T11,Al,lX,Al, 1X,A1, lX,Al, lX,Al)

ENDIF
ELSEIF (ESTINGHOUSE.EQ..TRUE.) THEN

CALL WESTONE(EIGHTB, QUARTER, FULL, ASSYID, UMOFFADESIGNS,
c DESNUM, NUMOF8ANXS, R)ANKDES, BANKID, BANZKHEIGHT, EANKNUM,
c ENRICHMENT, STAT)
,ELSEIF (CE.EQ..TRUE.) THEN

RITE(*,*) 'The CE reactor option is not available in',
c ' this version of the code.'

STOP
ENDIF

* Read in the number of regions below the lower end-fittings.
READ(15,*) NUMOFWOWREG

* Read in the information for the regions below the lower end-fittings.
DO 440 REGION-lNUMOFLOWREG

READ(15,*) OWERREGION(REGION,l), I Height of region (cm)
c LOWERREGION(REGION,2), I Density (g/cc) of lower region
c LOWERREGION(REGION,3) I Number of isotopes in region

DO 430 ISOTOPE-l,LOWERREGION(REGION,3)
READ(15,420) LOMERREGIONZAIDS(REGION,ISOTOPE), I CNP ZAID

c LOWERREGIONWTS(REGION,ISOTOPE) Isotope wt I
420 FORMAT(Tl,A9,lX,G15.13)

,t 430 CONTINUE
440 CONTINUE

* Read in the distance between the core baffle and the outer edge of
* the fuel assembly outer unit cell boundary.

READ(15,-) BAFFLESEPARATION
* Read in the core baffle thickness (cm), density (g/cc), and
* number of isotopes in the baffle material composition.

READ(15,*) BAFFLETHICKNESS, BAFFLEDENSITY, BAFFLEISONUM
DO 460 ISOTOPE-1,BFFLESONUM

READ(15,450) BAFELEZAIDS(ISOTOPE), !lMCNP ZAID
c BAFFLEWTSCISOTOPE) I Isotope wt I

450 FORMAT (T1,A9, 1X,G15.13)
460 CONTINUE

* Read in the core barrel inner radius from the center of the core.
READ(15,*) BARRELIR

* Read in the core barrel thickness (cm), density (g/cc), and
* number of isotopes in the barrel material composition.

READ(15,*) BARRELTHICKNESS, BARRELDENSITY, ARRELISONUM
DO 40 ISOTOPE-1,BARRELSONUM

READ(15,470) BARRELZAIDS(ISOTOPE), I CNP ZAID
c EARRELTS(ISOTOPE) I Isotope wt I

470 FORMAT(T1,A9, IX,G15.13)
480 CONTINUE

IF (BANDWEQ..TRUE.) THEN
* Read in the thermal shield inner radius from the center of the core.

READ(15,*3 SHIELDIR
* Read in the thermal shield thickness (cm), density (cc), and
* number of isotopes in the thermal shield material composition.

READ(25,*) SHIELDTWICKNESS, SNIELDDENSITY, SIELDISONUM
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DO 492 ISOTOPE-1,SBIELDISONUM.
READ(15,490) SHIELDZAIDS(ISOTOPE), I CNP ZAID

c SBIELDWTS(ISOTOPE) I Isotope wt 
490 FORM(Tl9,1X,Gl5.13)
492 CONTINUE

ELSEIF (IEsTINGHOUSE.EQ..TRUE.) TEN
* Read in the neutron pad-inner radius from the center of the core.

READ(15,*) SHIELDIR
* Read in the neutron pad thickness (cm), density Ig/cc), and
* . number of isotopes in the neutron pad material composition.

READ(15,*) SHIELDTHICKNESS, SHIELDDENSITY, SHIELDISONUM
DO 496 ISOTOPE-1,SHIELDISONUM

READ(15,494) SHIELDZA!DS(ISOTOPE) I CNP ZAID
c SHIELDWTS(ISOTOPE) I sotope wt 

494 FORMAT(Tl,A9,lX,G15.13)
496 CONTINUE

* Read in the neutron pad bounding angles in degrees
* (lowest to highest) for the neutron pad in the northeast quadrant
* of the reactor core where the y-axis is 0 degrees.

READ(15,*) NPLOWDEG, NPHIGEDEG
ENDIF

* Read in the pressure vessel cladding inner radius from the center of
the core.

READ(15,*) PVCLADIR
* *'Read in the pressure vessel cladding thickness (cm), density tg/cc),
and
* number of isotopes in the pressure vessel cladding material
composition.

READ(15,*) PVCLADTHICKNESS, PVCLADDENSITY, PCLADISONUM
DO 515 ISOTOPE-1,PYCLADISONUM

READ(15,510) PVCLADZAIDS(ISOTOPE), I CNP ZAID
c PVCLADWTS(ISOTOPE) I Isotope wt t

510 FOAMAT(Tl,A9,lX,Gl5.13)
515 CONTINUE

* Read in the pressure vessel thickness (cm), density g/cc), and
* number of isotopes in the pressure vessel material composition.

READ(15,*) PVTHICKNESS, PDENSITY, PVISONUM
DO 525 ISOTOPE-I,VISONUM

READ(5,520) PVZAIDS(ISOTOPE), I CNP ZAID
c PVWTS(ISOTOPE) I-Isotope wt 

520 FORMAT(Tl,A9,1X,G15.13).
525 CONTINUE

IF (BANDW.EQ..TRUE.) THEN
* . If BPRAs are present, read in the descriptions of the axial zones
* above the upper ed-fitting of the fuel assembly containing the BPRA.

DO 560 BANK-1,NUMOFBANKS
IF (BANKDES(BANK).EQ.'BPRA ) THEN

READ(15, *) NUHREGABOVEBPRA
DO 550 RGION-1,NUHREGAEOVEBPRA I Region 1 is the top-most axial

region
REPD(15, *) REGABOVEBPRA(REGION,1), I Height (cm) of region

above BPRA
c

above BA
REGABOVEBPRA(REGION, 2, I Density /cc) of region
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c REGABOEBPRA(REGION,3) I Number of isotopes in
region above BPRA

DO 540 ISOTOPE-1, REGABOVEBPRA(REGION,3)
READ(15,530) ABOVEBPRAZAIDS(REGION,ISOTOPE), I CNP ZAID

c ABOVEBPRATS (REGION, ISOTOPE)
530 FORMAT(T1,A9,lX,G15.l3)

-540 CONTINUE
550 CONTINUE

EXIT
ENDIF

560 CONTINUE
* If CRAs are present, read in the descriptions of the axial zones
* above the upper end-fitting of the fuel assembly containing the CRA.

DO 600 BANK-l,NUMOFBANKS
IF (ESANKDES(SMNX).EQ.1CRA ') TEEN

READ(15,*) NtIREGABOVECRA
DO 590 REGION-1,VMEGABOVECRA

READ(l5,*) REGABOVECRAREGION,l), I Height. (cm) of region
above CRA

c XMOYECRA(REGION,2), I Density (g/cc) of region
above CRA

c REGABOVECRA(REGION,3) I Number of isotopes in
region above CRA

DO 580 ISOTOPE-1, REGABOVECRA(REGION,3)
READ(lS,570) ABOVECRAAIDS(REGION,ISOTOPE), ! MCNP ZAID

c ABOVECR ATS(REGIONISOTOPE)
570 FORAT(T,A9,IX,G15.13)
580 CONTINUE
590 CONTINUE

EXIT
ENDIF

600.CONTINUE
* If APSRAs are present, read in the descriptions of the axial zones
* above the upper end-fitting of the fuel assembly containing the APSRA.

DO 640 ANK-1, NUMOFMANKS
IF BANKDES(BNK).EQ.'APSRA') THEN

READ15,*) NUHREGAEOVEAPSRA
DO 630 REGION-1,NUMREGABOVEAPSRA

READ(25,*) REGABOVEAPSRAREGION,), I Height (cm) of region
above APSRA

c REGABOVEPPSRA (REGION, 2), I Density (cc) of
region above APSRA

c REGABOVEAPSRA(REGION,3) I Number of isotopes in
region above APSRA

DO 620 ISOTOPE-1, REGABDVEAPSRA(REGION,3)
READ(,610) ABOVEAPSRAZADS(REGIO,ISOTOPE), I MCNP ZAID

c ABOVEAPSRAWTS(REGION,ISOTOPE)
610 FORMT (Tl,A9,lXG15.13)
620 CONTINUE
630 CONTINUE

EXIT
ENDIF

640 CONTINUE
* Read in the descriptions of the axial zones above the upper end-fitting
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* of the fuel assembly with no insertion rod assembly.
READ(15,*) NUMREGABOVE
DO 670 REGION-1,NUHREGABOVE

READ(15,*) REGABOVE(REGION,l), I Height (cm) of region above assy
c REGABOVE(REGION,2), I Density (g/cc) of region above

assy
c REGABOVE(REGION,3) I umber of isotopes in region above

assy
DO 660 ISOTOPE-1, REGABOVE(REGION,3)

READ(15,650) ABOVEZAIDS(REGION,ISOTOPE), I CNP ZAID
c ABOVEWTS(REGION,ISOTOPE)

650 FORMAT(Tl,A9,1X,G1S.i3)
660 CONTINUE
670 CONTINUE

ELSEIF (WESTXNGHOUSE.EQ ..TRUE.) THEN
* If BPRAs are present, read in the descriptions of the axial zones at
and
* above the upper end-fitting of the fuel assembly containing the BPRA.

DO 674 BANK-i,VUMOFEANKS
IF (BANKDES(BANK).EQ. 'BPRA ) THEN

READ(15,*) NUMREGABOVEBPRA
DO 673 REGION-1,NUMREGABOVEBPRA I Region 1 is the top-most axial

region
READ(15,*) REGABOVEBPRA(REGION,1), I Height (cm) of region

above BPRA
c REGROEBPRA(REGION,2), I Density (g/cc) of region

above PRA
c REGABOVEBPRA (REGION,3) I Number of isotopes in

region above BPRA
DO 672 ISOTOPE-1, REGABOVEBPRA(REGION,3)

READ(15,671i ABOVEBPRAZAIDS(REGION,ISOTOPE), I MCNP ZAID
c ABOVEBPRANTS(REGION,ISOTOPE)

671 FORMAT(Ti,A9,iX,G1S.13)
672 CONTINUE
673 CONTINUE

EXIT
ENDIF

674 CONTINUE
* if CRAs are present, read in the descriptions of the axial zones at and
* above the upper end-fitting of the fuel assembly containing the CRA.

DO 678 BANK-1,NUMOFBANKS
IF (BANKDES(BANK).EQ.'CRA ') THEN

READ(15,*) NUMREGABOVECRA
DO 677 REGION-i,NUNREGABOVECRA

READ(15,*) REGABOVECRA(REGION,1), I Height (cm) of region
above CRA

c REGABOVECRA(REGION,2), I Density (glcc) of region
above CRA

c REGABOVECRA(REGION,3) I Number of isotopes in
region above CRA

DO 676 ISOTOPE-i, P.EGABOVECRA(REGION,3)
READ (15,675) AOVECRAAIDS(REGION,ISOTOPE), I CNP ZAID

c ABOVECRANTS(REGION,ISOTOPE)
675 FORMAT(T1,A9,2X,G15.13)



Waste Package Operations Engineering Calculation

'ide: CRC Reactivity CalculatiOns for Sequoyah Unit 2
Document Identifier. BODOOOO-017170210-00006 REV 00 Attachment I, Page 103 of 656

676 CONTINUE
677 CONTINUE

EXIT
ENDIF

678 CONTINUE
* Read in the descriptions of the axial zones at and above the upper
* end-fitting of the fuel assembly with no insertion rod assembly.

READ (15,*) NUMREGABOVE
DO 681 REGION-1,NUMREGABOVE

READ(15,*) REGABOVE(REGION,l), I eight (cm) of region above assy
c REGABOVE(REGION,2), I Density (/cc) of region above

assy

assy
c REGABOVE (REGION, 3) Number of sotopes in region above

DO 680 ISOTOPE-2, REGABOVE(REGION,3)
READ(15,679) ABOVEZAIDS(REGION,ISOTOPE), I CNP ZAID

c. ABOVEWTS(REGION,ISOTOPE)
679 FORNAT(Tl,A9,lX,G15.l3)
680 CONTINUE
681 CONTINUE

ENDIF
Read in the specifications for each fuel assembly design.
Read in the dimension specifications for the fuel rods in the assembly

*

*

design.
DO 810 DESIGN-1,NUMOFEADESIGNS

READ(15,*) NUMOFMCNPFUELNODES(DESIGN)
DO 682 NODE-i,NUMOFHCNPFUELNODES(DESIGN)

READ(15,*) NODENUNBER, MCNPFUELHEIGHT(DESIGN,NODE)
692 CONTINUE

READ(15,*) RODNUM(DESIGN)
READ(15,*) PNPITCH(DESIGN)
READ(15,*) GRAMS(DESIGN)
READ(15,*) FUELRADIUS(DESIGN), CLADRADIUS(DESIGN,1),

c CLADRADIOS(DESIGN,2)
READ (159,) ASSYPLENUN(DESIGN,1), ASSYPLENUM(DESIGN,2).
READ(15,*) ENDCAPHEIGHT(DESIGN,1),

c ENDCAPHEIGHT(DESIGN,2)
READ(15,0) ENDFITHEIGHT(DESIGN,1),

c ENDFITHEIGHT(DESIGN,2)
READ(15,*) UUMOFSPACERS(DESIGN)
DO 690 SPACER-1,NUMOFSPACERS(DESIGN)

READ(15,*) SPACERNUMBER, SPACERREIGHT(DESIGN,SPACER),
c SPACERDIST(DESIGN,SPACER), SPACERVOL(DESIGN,SPACER),
C SPACERAT (DESIGN,SPACER)

IF SPACERMAT(DESIGN,SPACER).EQ.4) THEN
BACKSPACE(15)
READ(15,*) I, X, X, X, I, SPM4SS(DESIGN,SPACER),

c SPN4INC(DESIGN,SPACER)
ELSEIF (SPACERMAT(DESIGNSPACER) .EQ.5) THEN

BACKSPACE(15)
READ(15,-) I, X, X, X, I, SPM4SS(DESIGN,SPACER),

c SPM4ZR(DESIGN,SPACER)
ENDIF

690 CONTINUE

I
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* Read in the material specifications for the fuel rods in the assembly
design.

READ(15,*) CADtSATERMAL(DESIGN)
READ(l5,*) FRUPLENMAT(DEIGN,1), I Fuel rod upper plenum density

c FRUPLENMT(DESrGN,2) I Number of isotopes in fuel rod upper plenum
DO 710 ISOTOPE-1,FRUPLENMAT(DESIGN,2)

READ(15,700) FRUPLENZAIDS(DESIGN,ISOTOPE), I CNP ZAID
c FRJPLENWTS(DESIGN,ISOTOPE)

700 FORHAT(T1,A9,1X,G15.13)
710 CONTINUE

READ(15,*) FRLPLENHPT(DESIGN,1), I Fuel rod lower plenum density
c FERLPLERMAT(DESIGN,2) I Number of isotopes in fuel rod lower plenum

DO 730 ISOTOPE-1, RLPLENMAT(DESIGN,2)
READ(15,720) FRLPLENZAIDS(DESIGN,ISOTOPE), I CNP ZAID

c FRLPLENWTS(DESIGN,ISOTOPE)
720 FORAT(T,A9,1X,GlS.13)
730 CONTINUE

* In Westinghouse designs the upper end-fitting material should correspond
* . only to the region below the top of either the fuel rod, PR, or CR.

READ(15,*) EFMAT(DESIGN,1), I Fuel rod assy upper end-fitting
density

c UEFNAT(DESIGN,2) I Number of isotopes in fuel rod upper end-fitting
DO 750 ISOTOPE-1,UEENAT(DESIGN,2)

READ(l5,740) EFZAIDS(DESIGN,ISOTOPE), I CNP ZAID
c UEFWTS(DESIGN,ISOTOPE)

740 FORNAT(Tl,A9,lX,G15.13)
750 CONTINUE

READ(15,*) LEFMATDESIGN,1), Fuel rod assy lower end-fitting
density

c LEFMAT(DESIGN.2) I Number of isotopes in fuel rod lower end-fitting
DO 770 ISOTOPE-1,LERMWT(DESIGN,2)

READ(15,760) LFZAIDS(DESIGN,ISOTOPE), I MCNP ZAID
c LEFWTS(DESIGN,ISOTOPE)

760 FORMAT(Tl,A9,lX,G15.l3)
770 CONTINUE

IF 1ANDW.EQ..TRUE.) TEN
* Read in the dimension specifications for the guide tubes in the
assembly design.

READ(15,*) GTDATA(DESIGN,1), I Guide tube inner radius (cm)
c GTDATA(DESIGN,2), I Guide tube outer radius cm)
c GTDATA(DESIGN,3), I Distance (cm) between guide tube upper end and

top of lower pad
c GTDATA(DESIGN,4) I Distance (cm) between guide tube lower end and

top of lower pad
READ(15,*) GTHAT(DESIGN)

* Read in the dimension specifications for the instrument tubes in the
assembly design.

READ(15,*) ITDATA(DESIGN,1), I Instrument tube inner radius (cm)
c ITDATA(DESIGN,2), I Instrument tube outer radius (cm)
c ITDATA(DESIGN,3), I Distance (cm) between instrument tube upper end

and top of lower pad
c ITDATA(DESIGN,4) I Distance (cm) between instrument tube lower end

and top of lower pad
READ(15,*) ITMAT(DESIGN)
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ELSEIF (WESTINGHOUSE.EQ. .TRUE.) THEN
* Read in the dimension specifications for the guide tubes in the
assembly design.

READ(lS,*) GTSPLIT
IF (GTSPLIT.EQ.l) THEN
.EAD(1S, ) NOFGTAXS (DESIGN)

DO 772 GTAX-1,N MOFGTAXS(DESIGN)
READ(15,*) GTAXDATA(DESIGN,1,GTAX), I Guide tube section inner

radius cm)
c GTAXDATA(DESIGN,2,GTAX), I Guide tube section outer radius (cm)
c GTAXDATA(DESIGN,3,GTAX), I Distance (cm) between guide tube section

upper end and top of lower pad
c GTAXDATA(DESIGN,4,GTAX) I Distance (cm) between guide tube lower end

and top of lower pad
READt15,*) GTAXHIT(DESIGN,GTAX)

772 CONTINUE
ELSEIF(GTSPLIT.NE.1) TEEN
READ15,*) TDATA(DESIGN,1), I Guide tube inner radius (cm)

c GTDATA(DESIGN,2), I Guide tube outer radius (cm)
c GTDATA(DESIGN,3), I Distance cm) between guide tube upper end and

top of lower pad-
c GTDATA(DESIGN,4) I Distance (cm) between guide tube lower end and

top of lower pad
READ(lS,*) GTMAT(DESIGN)
ENDIF

; * Read in the dimension specifications for the instrument tubes in the
assembly design.

READ(15,*) ITSPLIT
IF ITSPLIT.EQ.1) THEN
READ(15,*) UMOFITAXS(DESIGN)
DO 00 ITAX-1,NUMOFITAXS(DESIGN)
READ(15,*) ITAXDATA(DESIGN,1.ITAX), I Instrument tube inner radius

(cm)
c ITAXDATA(DESIGN,2,ITAX), I Instrument tube outer radius (cm)
c ITAXDATA(DESIGN,3,ITAX), I Distance- (cm) between instrument tube

upper end and top of lower pad
c ITAXDATA(DESIGN,4,ZTAX) I Distance (cm) between instrument tube

lower end and top of lower pad
-READ(IS,*) ITAXMAT(DESIGN,ITAX)

BOO CONTINUE
ELSEIF(ITSPLIT.NE.1) THEN
READ(15,*) ITDATA(DESIGN,1), ! Instrument tube inner radius cm)

c ITDATA(DESIGN,2), I Instrument tube outer radius (cm)
c ITDATA(DESIGN,3), I Distance (cm) between instrument tube upper end

and top of lower pad
c ITDATA(DESIGN,4) I Distance (cm) between instrument tube lower end

and top of lower pad
READ(15,*) ITMAT(DESIGN)
ENDIF

ENDIF
810 CONTINUE

IF (BANDW.EQ..TRUE.) THEN
* Read in the specifications for each BPRA design.

DO 46 BNKIDS-1,NUMOFBANKS
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IF (0INKDES(BANKIDS).EQ. 'BPRA ') TEN
READ(15, *) NMDIFFBPABANKS
DO 944 BJ-l,NUMDIFFBPRAEAKS

READ(15,*) CURRENTBANKC
READ(15,*) NUMOE'PRANODES (CURRENTBANK)
DO 820 NODEI, NMOFBPRANODES(CURRENTBANK)

READ 15,*) NODENUMBER, CNPBPRAEEIGHT(CURREEANTK,NODE)
820 CONTINUE

READ(15,*) BOTBPNODEBEIGET(CURRENTBANK) I Distance between
* the top of the lower pad and the bottom of the bottom BP node.

READ(15,822) NONABSBP(CURMENTBANK)
822 FORHTATl,AI)

IF NONABSBP(CURRENTBANK).EQ.'Y') TREN
DO 826 NODE-i,MOFEPRANODES(CURRENTRANK)

READ(15,824) NODENUMEER, PRABSNODE(CURRENTBANK,NODE)
824 FORHAT(T,T2,iX,Ai)
826 CONTINUE

ENDIF
READ(l5,*) BPRDIM(CURRENTBANK,l), I BP absorber radius (cm)

c BPRDIMCCRRENTBANK,2), BPR inner radius cm)
c BPRDIH(CURRENTBANK,3) PR outer radius (cm)

READ(15,*) PRPLEN(CURRENTBAN,i3, I BPR upper end-cap height (cm)
c BPRPLEN(CURRENTBANK,2) I BPR lower end-cap height cm)

READ(15,*) BPABSHAT(CURRENTRANK) I -AL203-4C any other number is
not

IF (BPABSMAT(CURRENTBANK)AE.1). THEN
READ(15,*) BPHATDATA(CURRENTAN,l), I BP density (cc)

c BPHATDATA(CURRENTEANK,2) I Number of isotopes in BP
DO 830 ISOTOPE-iBPMATDATA(CURREHTBANK,2)

READ(15,828) BPHATZAIDS(CURRENTBANK,ISOTOPE), I MCNP ZAID
c BPMATWTS (CUR#ENTBANK, ISOTOPE)

928 FORAT(T1,A9,X,G15.13)
830 CONTINUE

ELSEIF (BPABSHAT(CURRENTBANK).EQ.1) TEN
READ(15,*3 A203B4CDENSITY(CURRENTBANK),

c B4CWTPCT (CUPRNTBANK)
ENDIF
IF NONABSRP(CURRNTBANK).EQ.'Y') THEN

READ(5,*) PNONABSMAT(CURRENTENK) I 1-AL203 any other number is
not

IF (BPNONABSMAT(CURRENTBANK) .NE.) THEN
READ(15,*) NONBPHATDATA(CURRENTEANK,1), Non-absorbing BP

density (g/cc)
c NONBPMATDATA(CURRENTBANK,2) Number of isotopes in non-

absorbing BP.
DO 834 ISOTOPE-1,NONBPHATDATA(CURRENTBANK,2)

READt15,832) NONBPMATZAIDS(CURRENTEANK,ISOTOPE), I MCNP
ZAID

c NONBPMHTWTS(CURRENTBANX,ISOTOPE)
932 F*RNAT(T1,A9,iX,G15.13)
834 CONTINUE

ELSEIF (BPNONABSMAT(CURRENTBNK).EQ. 1) THEN
READ(15,*) AL203DENSITY(CURRENTEANK)

ENDIF
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ENDIF
READl5,*) PRCLADIAT(CURENTBANK) I -ZIRC-4, 2-SS304, 3-INCONEL
READ(l5,*) PRUPIEMTCURRENTBANK,l), I BPR upper plenum density

c EPRUPLENMAT(CURRENTBANK,2) I Number of isotopes in BPR upper plenum
DO 38 ISOTOPE-1,BPRPLEHMPT(CURRENTRANXK,21

READ(15,836) BPRUPLENZAIDS(CURRENTBANX,ISOTOPE), I CNP ZAID
c BPRUPLENWTS(CMRPENTBANK,ISOTOPE)

836 FOIWAT(Tl,A9,1X,G15.13)
838 CONTINUE

READ(15*,) BPPLPLENMT(CURRENTBJK,l), I BPR lower plenum density
c BPRLPLENHAT(CURRENTBANK,2) 1 Number of isotopes in BPR lower plenum

DO 842 SOTOPE-I,BPRLPLENMAT(CURRENTBANK,2)
READ(15,840) PRLPLENZAIDS(CURRENTBANK,ISOTOPE), I CNP ZAID

c BPRLPLENWTS(CURRENTBANX,ISOTOPE)
940 FORNMT(Tl,A9,lX,G15.13)
842 CONTINUE
644 CONTINUE

EXIT
ENDIF

846 CONTINUE
ELSEIF(WESTINGHOUSE.EQ..TRUE.) THEN

* Read in the specifications for each BPR design.
DO 918 BANKIDS-1,NUMOFBANKS

IF (EANKDES(EANKIDS).EQ. 'PRA ') TEN
*READ(15,*) NDImPRAMWNKS
DO 916 RANK-l,NUMDFEPRAANMS

READ(15,*) CURRENTBANK
READ(15,*) NUHOFBPRANODES(CURRENTBANK)
DO 848 NODE-1,NUHOFBPRANODES(CURRENTBANK)

READ(5,*) NODENUHBER, CNPBPRAREIGHT(CURRENTEANK,NODE)
848 CONTINUE

READ(15,*) BOTBPNODEHEIGHT(CURRENTBANK) I Distance between
* the top of the lower pad and the bottom of the bottom BP node.

READ(15,850) NONABSBP(CURRENTEANR)
950 FORMAT(T1,Al)

IF (NONABSBP(CURRERTBANK).EQ.'Y') THEN
DO 854 NODE-1,NUMOFBPRANODES(CURRENTEANK)

READ(15,852) NODENUMBER, PRABSNODE(CURRENTBANK,NODE)
852 FORMAT(T1,I2,lX,Al)
854 CONTINUE

ENDIF
READ(iS,*) WBPRATYPE(CURRENTEANK)

* WBPRATYPE-l: 4 BPR-
* WBPRATYPE-2: 8 EPR
* . WBPRATYPE-3: 9 BfPR
* WBPRATYPE-4: 10 PR
* WBPRATYPE-5: 12 PR
* WBPRATYPE-6: 16 BPR
* WEPPATYPE-7: 20 BPR

READ(15,*) WBPRA(CURRENTBANK)
* WBPRA-1: solid, single absorber zone burnable poison rod
* WBPRA-2: annular, single absorber zone burnable poison rod

WEBPRA-3: solid, multiple absorber zone burnable poison rod
* EBPRA-4: annular, multiple absorber zone burnable poison rod
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IF (WBPBA(CURRiNTM*) .Q.M ) TEN
READ(15,*) SPRDIH(CURRENTBAN,1), I BP absorber radius (cm)

c BPRDIN(CURRENTBWK,2), BPR inner radius cm)
c DPRDIH(CURENTEANK,3).I BPR outer radius (cm)

READ(15,*) BPRPLEN(CURRENTBNK,1), I BPR upper end-cap height (cm)
c SPRPLEN(CURRENTBANK,2) I BPR lower end-cap height cm)

PEAD(15,-) BPABSMAT(CORENTBANK I -AL203-B4C any other number is
not

IF (BPAS4AMT(CURRENTBANK).NE.1) THEN
READ(25,*) PHATDATA(CURRENTHANK,1), I BP density g/cc)

c BPMATDATA(CURRENTBANK,2) I Number of isotopes in BP
DO 858 ISOTOPE-1,BPMTDATA(CURRENTBANK,2)

READt15,856) BPHATZAIDS(CURRENTBANK,ISOTOPE), I HCNP ZAID
c BPMhTWTS(CURRENTBANK,ISOTOPE)

856 FORMATTlA9,XGl5.13)
958 CONTINUE

ELSEIF BPABSIAT(CURRENTBANK).EQ.1) THEN
READ(15,*) A203B4CDENSITY(CURRENTBANK),

c B4CWTPCT tCURRENTBNK)
ENDIF
IF NONABSBP(CURRENTBANK).EQ.1Y') THEN

READ(15,*) BPNONABSMAT(CURRENTEANK) I 1-AL203 any other number is
not

IF BPNONABSNT(CURRENTANC).NE.l) TEEN
READ(5,*) ONBPMATDATA(CURRENTBANK,1), I Non-absorbing BP

density (g/cc)
C NONSPHATDATA(CURRENTBANK,2) I Number of isotopes in non-

absorbing BP
DO 62 SOTOPE-1,NONBPMATDATA(CURRENTUANK,2)

READ(15,860) NONBPMATZAIDS(CURRENTUANK,ISOTOPE), I MCNP
ZAID

c NONBPMATWTS(CURRENTBANK,ISOTOPE)
860 FOR M T(Tl,A9,IX,G15.13)
862 CONTINUE

ELSEIF (SPNONAESMAT(CURRENTBANK).EQ.1) TEN
READ(15,*) A203DENSITY(CURRENTBANK)

ENDIF
ENDIF
READ(1S,*) PRCLADMAT(CURRENTBANK) I -ZIRC-4, 2SS304, 3-INCONEL
READ(15,*) BPRUPLENMAT(CURRENTANC,1), I BPR upper plenum density

c EPRUPLENHAT(CURRENTBANK,2) I Number of isotopes in BPR upper plenum
DO 66 ISOTOPE-i,8PRUPLENMAT (CURRENTEANK, 2)

READ(15,864) BPRUPLENZAIDS(CURRENTEANK,ISOTOPE), I MCNP AID
c BPRUPLENWTS(CURRENTBANK,ISOTOPE)

864 FORNAT(T2,A9,1X,G15.13)
866 CONTINUE

READ(15,*) BPRLPLENHAT(CUMErTANT , 1), t PR lower plenum density
c BPRLPLENMAT(CURRENTBANK,2) ! Number of isotopes in PR lower plenum

DO 870 ISOTOPE-i,BPRLPLENMAT(CMRRENTBANK,2)
READ(15,968) PRLPLENZAIDS(CURRENTBANK,ISOTOPE), I MCNP ZAID

c BPRLPLENWTS(CURRENTUANK,ISOTOPE)
868 FORMAT(TI,A9,lX,G15.13)
970 CONTINUE

ELSEIF ((WBPRA(C ENTBANK).EQ.2).OR.
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c (WBPRA(CURRENThNK).EQ.3)) TEEN
READ(15,*) BPRAXDIM(CURRENTBANK,1), I BPR inner cladding inner

radius (cm)
c BPRAxDIM(CURRENT2ANK,2), I BPR nner cladding outer radius (cm)
c BPRAXDIM(CURRENTEANK3), I BP absorber inner radius cm)
c EPRAXDIM(CURRENTBANK,4), I BP absorber outer radius cm)
c BPRAIDIM(CURRENTEANKe), BPR outer cladding inner radius (cm)
c HPRAXDIM(CUPENTEANR,6) I BPR outer cladding outer radius (cm)

READ(15,*) BPRPLEN(CURRENTBANK,1), I BPR upper end-cap height (cm)
c BPRPLEN(CURRENTEANK,2) I BPR lower end-cap height cm)

PEAD(15,*) EPABSMAT(CURRENTBANK) I 1-AL203-B4C any other number is
not

IF (BPABSMAT(CURRENTREANK).NE.l) THEN
READ15,6) BPMATDATA(CURRENTBANK,1), I BP density (l/cc)

c BPMATDATA(CMEP.NTBANK,2) I Number of isotopes in BP
DO 88 SOTOPE-1,BPMTDATA(CURRENTBANK,2)

READ15,806) B ATZRIDS(CURRENTEANK,ISOTOPE), I MCNP ZAID
c EPZATWTS (CURRENTEANK, ISOTOPE)

886 FORMAT(Tl,A9,1X,G15.13)
888 CONTINUE

ELSEIF BPABSMAT(CURRENTBANK).EQ.1) TEEN
READ(15, *) AL203B4CDENSITY(CURRENTBANK),

c B4CWTPCT(CURRENTBANK)
ENDIF
IF NONABSBP(CURRENTEANK).EQ.'Y') TEEN

READ(15,*) BPNONABSMAT(CURRENTEANK) I 1-AL203 any other number is
not

IF (BPNONABSMAT(CURRENTBANK).NE.1) THEN
READ(15,*) NONBPMATDATA(CURRENTBANK,1), I Non-absorbing BP

density g/cc)
c NONBPMlTDATA(CURRENTEANK,2) I Number of isotopes in non-

absorbing BP
DO 892 ISOTOPE-1,NONBPMWTDATA(CURRENTBANK,2)

READ(15,890) ONBPMATZAIDS(CURRENTEANK, ISOTOPE), I MCNP
ZAID

c NONBPMATWTS (CORRETANK, ISOTOPE)
890 FORMATT1,A9,1X,G15.13)
892 CONTINUE

ELSEIF BPNONABSMAT(CURRENTBANK).EQ.1) THEN
READ(15,*) AL203DENSITY(CURRENTANK)

ENDIF
ENDIF
READ(15,*). BPRCLADMAT(CURRENTSANK) I -ZIRC-4, 2-SS304, 3INCONEL
READ(15,*) BPRUPLENMAT(CRRENTBANK,1), I PR upper plenum density

c SPRUPLENMAT(CURRENTHANK,2) I Number of isotopes in BPR upper plenum
DO 896 ISOTOPE-1,BPRUPLENHAT(CURRENTBANK,2)

READ(15,894) BPRUPLENZAIDS(CURRENTANK,ISOTOPE), I MCNP ZAID
c BPRUPLENWTS(CURRENTBANK,ISOTOPE)

894 FORHMT(T1,A9,1X,G15.13)
896 CONTINUE

READ(15,*) PRLPLENNAT(CURRENTBANK,1), ! BPR lower plenum density
c BPRLPLENMAT(CURRENTBANK,2) I Number of isotopes in BPR lower plenum

DO 900 ISOTOPE-1,BPRLPLENMAT(CURRENTEANK,2)
.EAD(15,698) PRLPLENZAIDS(CURRENTANK,ISOTOPE), I MCNP ZAID
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.,

c NBPRLPFENWTS (CURlENEaANK,.ISOTOPE)
898 FORMT (T,A9, lX,G15.13)
900 CONTINUE

ENDIF
916 CONTINUE

EXIT
ENDIF

918 CONTINUE
ENDIF
IF (BANDW.EQ..TRQE.) TEW
Read in the specifications for each CRA design.
DO 934 ANKIDS-l,NUMOFBANKS

IF (ANKDES(BANIDS).EQ.'CRA ') THEN
READ(15,*) NUHDIFF=ABUS=
DO 932 BANK-l,NUMDIFTCRABANXS

READ(15,*) CURRENTBANK
READ(l5,*) CRADIM(CURRENTBANK,.l), I CR absorber material

radius (cm)
c CRADIM(CURRENTIANK,2), I CR inner radius cm)
c CRADIM(CDRRENTBANK,3), I CR outer radius cm)
c CRADIM(CURRENTBAN,4), I Distance (cm) between CR absorber

material
0 .and the bottom of the active fuel.

c CRADIM(CURRENTEANK, 5), I CR end-cap height (cm)
c CRADIH(CURRENTBANK,6), I CR lower plenum height (cm)
c CRADIM(CURRENTBANK,7) I CR upper plenum height (cm)

READ115,*) CRABSAT(CURENTEANK,1), I Density (g/cc) of CR
absorber material

c CRABSMAT(CURRENTBANK,2) I Number of isotopes in CR absorber
material

DO 922 ISOTOPE-1, INT (CRABSMT (CURRENTLANK, 2))
READ(15,920) CRASSZAIDS(CURRENTBANK,ISOTOPE), I MCNP LAID

c CRABSWTS(CURRENTEANK,ISOTOPE) I Isotope wt 
920 FORMAT(Tl,A9,lX,G15.13)
922 CONTINUE

READ(15,*) CRCIADVAT(CURRENTfBANK) I 1-ZIRC-4, 2-SS304,
3-INCONEL

READ(lS,*) CRUPLENMAT(CURRENXTANK,1), I CR upper plenum
density

c CRUPLENMAT(CURRENTBANK,2) I Number of isotopes in CR upper
plenum

DO 926 SOTOPE-IIRT(CRUPLENMAT(CURRENTEANK,2))
READ(15,924) CRUPZS(CURRENTBANK,ISOTOPE), I CNP ZAID

c CRUPLENWTS(CURRENTEANK,ISOTOPE)
924 FORMAT (TIA9, lX, G15.13)
926 CONTINUE

READ(1,*) CRLPLENMAT(CURRENTEANK,l), I CR lower plenum
density

c CRLPLENMAT(CURRENTEANK,2) I Number of isotopes in CR lower
plenum

DO 930 SOTOPE-i,INT(CRLPLEMAT(CURRENTEANK,2))
READ(15,928) CRLPLENZAIDS(CURX}NT K,ISOTOPE), ! MCNP ZAID

c CRLPLENWTS(CURRENTBANK,ISOTOPE)
928 FORMAT(T,A9,lX,G15.13)

I

I
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930 CONTINUE
932 CONTINUE

EXIT
ENDIF

934 CONTINUE
ELSEI (ESTINGHOUSE.EQ..TRUE.) TEN
READCS,*) HYBRID

* Hybrid-i: hybrid control rod used for some bank
' Hybrid<>l: no hybrid control rod used for any bank

IF (HYBRID.NE.l) TEEN
DO 950 BANXIDS-,NUWOFBAKS

IF (EANDES(BANXIDS).EQ.'CRA '" THEN
READ(15, *) NUMDIFFCRMAAX
DO 948 DK-l,NNDIFFRPBAMS

READ (15,*) CURRENTBANK
READ(15,*) CRADIM(CURRENTBANK,l), I CR absorber material

radius (cm)
c CRADIH(CURRENTBANK,2), I CR inner radius (cm)

* c CRAD3N(CURRENTEANK,3), I CR outer radius (cm)
c CRADIH(CUR11ENTBM ,4), t Distance (cm) between CR absorber

material
* . :and the bottom of the active fuel.

c CRADIM(CURETANT K,5), ICR end-cap height (cm)
c CRADIM (CURRENTABNK, 6), .I CR lower plenum height cm)
c CRADIM(CURRENTBANK,7) I CR upper plenum height (cm)

READ(15,*) CRABSMAT(CURRENTBANK,l), I Density (cc) of CR
_ absorber material

C CRABSMAT(CURRENTBANK,2) 1 Number of isotopes in CR absorber
material

DO 938 ISOTOPE-I,INT(CRABSHAT(CURRENTRANK,2))
READ(15,936) CRABSZAIDS(CURRENTBANK,ISOTOPE), I HCNP ZAID

c CRABSWTS(CURRENTBANK,ISOTOPE) I Isotope wt 
936 FORMAT(Tl,A9,lX,G15.13)
938 CONTINUE

READ15,*) CRCLADMAT(CURRENTBANX I -ZIRC-4, 2-SS304,
3-INCONEL

READ151,*) CRUPLENHAT(CURRENTBANK,1), I CR upper plenum
density

c CRUPLENMAT(CURRENTEANK,2) I Number of isotopes in CR upper
plenum

DO 942 ISOTOPE-i,INT(CRUPLENMAT(CURRENTEANK,2))
READ(15,940) CRUPZS(CURRENTBANK,ISOTOPE), I MCNP ZAID

c CRUPLENWTS(CURRENTBANK,ISOTOPE)
940 FORMATTl,A9,1X,G15.13)
942 CONTINUE

READ(15,*) CRLPLENHAT(CURRENTBAN, 1, I CR lower plenum
density

c CRLPLENMAT(CURRENTBANK,2) I Number of isotopes in CR lower
plenum j

DO 946 ISOTOPE-1,INT(CRLPLE AT(CURRENTEANK,2))
*READ(15,944) CRLPLENZAIDS(CUPEENTBANKISOTOPE), I MCNP ZAZD

c CRLPLENWTS(CURRENTBANKISOTOPE)
944 FORMAT(Tl,A9,lX,G15.l3)
946 CONTINUE
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948 CONTINUE
EXIT

ENDIF
.950 CONTINUE

ELSEIF (HYBRID.EQ.i) THEN
D0 980 BANIaIDS-1,UMOFBAS -

IF (RANKDES( BANXDS).EQ.'CRA ) THEN
READ(15,*) NHDIFFCRMB1 S
DO 978 BANK-i,NUMDIFFCRABANMS

READ(15,*) CURRENTBANK, YBFLAG(CURRENTBANK)
* SYBFLAG-l: This bank Is a hybrid control rod
* EYBFLAG>i: This bank i not a hybrid control rod

IF (YBFLG(CURRENTBANK).EQ.1) THEN
READ(15,*) NMCRAXS(CURRENTBPNK)

DO 956 CRAX-1,RMMCRAXS(CURRENTEANK)
READ(15,*) CRXDI(CURBENTBANK,1,CRAX), I CR absorber material

radius (cm)
c CRAXDIM(CURRENTBANK,2,CRAX), I CR inner radius cm)
c CRAXDIH(CURMENTBANK,3,CRAX), I CR outer radius (cm)
c CRAXDIH(CURRENTEANK,4,CRAX), I Distance (cm) between CR

absorber material
* bottom and the bottom of the
active fuel.

c CRAXDIH(CURRENTBANK,5,CR1X) I Height 6f CR absorber section
READ(15,*) CRABSAXMAT(CURRENTBANK,1,CRAX), I Density (/cc) of

CR absorber material
c CRABSAXNAT(CURRENTBANK,2,CRAX) I Number of isotopes in CR

absorber material
DO 954 ISOTOPE-1,INT (CRABSAXMAT(CURRENTBANK,2,CRPX))

READ(lS,952) CRABSAXZAIDS(CURRENTANK,ISOTOPE,CMAX), I MCuP
ZAID

c CRABSAXWTS (CURRENTBANK, ISOTOPE,CRAX) I Isotope wt 
952 FORMT (T, A9, 1X, Gl S.13)
954 CONTINUE

READ(15,*) CRAXCADNAT(CURRENTBANX,CRAX) I -ZIRC-4, 2-SS304,
3-INCONEL

956 CONTINUE
READ(15,*) CRADIM(CURRENTBANK,5), I CR end-cap height (cm)

c CRADIM(CURRENTBANK,6), I CR lower plenum height (cm)
c CRADIH(CURRENTBANK,7) i CR upper plenum height (cm)

READ15,') CRUPLENMT(CURRENTANK,1), I CR upper plenum
density

c CRUPLENMAT(CURRENTBANK,2) I Number of isotopes in CR upper
plenum

DO 960 ISOTOPE-i,INT(CRUPLENHMT(CURRENTBNK,2))
READ(15,958i RUPZS(CURRENTBANK,IsOTOPE), I MCNP ArD

c CROPLENWTS(CURRENTEANKISOTOPE)
958 FORATTl,A9,iX,G15.13)
960 CONTINUE C C

READ(15,*) CRLPLENMAT(CUPMNTBANK,1), I CR lower plenum
density

c CRLPLENMAT(CURRENTBANK,2) I Number of isotopes in CR lower
plenum

DO 964 ISOTOPE-iINT(CRLPLENMAT(CURRENTHANK,2)I
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C
*962
964

READ(15,62) CRLPLENZAIDS(CURRENTEAK,.ISOTOPE), I CNP ZAID
CRLPLEqWTS(CURRENTEPNK,ISOTOPE)
FORMAT(jT,A9,lX,G15.13)

CONTINUE
ELSEIF (UYBFLAG(CURRENTBANK).NE.1) THEN

READ(15,*) CRADIM(CURRENTBANKl), I CR absorber material
radius 1

c
c
c

material

cm)
CRADIM(CURRENTBANK, 2),
CARDI(CURRENTEANK,3),
CRADIMCCURRENTBANK,4),

I CR inner
I CR outer
I Distance

radius cm)
radius (cm)
(cm) between CR absorber

* * and the bottom of the active fuel.
c CRADIM(CURRENTLANXS), I CR end-cap height (cm) .
c CRADIN(CURRENTBANK,6), CR lower plenum height cm)
C CRADIM(CURRENTBANK,7) I CR upper plenum height (cm)

PEADClS,*) CRABSMAT(CURRENTBANXl), I Density (g/cc) of CR
absorber material

c
material

c
966
968

CRABSAT (CUARRENTEANK, 2) 1 umber of isotopes in CR absorber

DO 968 ISOTOPE-', INT (CRABSMT(CURRENTBANK,2))
READ(15,966) CRABSZAIDS(CURRENTBANKISOTOPE), I HCNP AID
CPAESWTS(CURRENTBANKISOTOPE) I Isotope wt 
FORMT (Tl,A9,lX,G15.13)

CONTINUE
READ(l5,*) CRLADMT(CURRENTBANK) I l-ZIRC-4, 2-SS304,

I.i
3-INCONEL

density
c

plenum

c
970
972

density
c

plenum

READ(15,*) CRUPLENMAT(CURRENTBANK,1), I CR upper plenum

CRUPLENMAT (CURENTBANK,2) I Number of isotopes in CR upper

DO 972 ISOTOPE-l,ZNT(CRUPLENMAT(CURRENTBANK,2))
READ(15,970) CRUPZS(CURRENTANK,ISOTOPE), I CNP ZAID
CRUPLENWTS(CURRENTBANK,1SOTOPE)
FORMAT (Tl,A9, lX,G15.13)

CONTINUE
READ(15,*) CRLPLEN&MT(CURRENTBANK,1), I CR lower plenum

CRLPLENMAT(CURRENTBANK,2) I Number of isotopes in CR lower

DO 976 SOTOPE-, INT(CRLPLENHAT (CURRENTBANK,2))
READ(15,974) CRlPLENZAIDS(CURRENTEANKISOTOPE), I MCNP ZAID
CRLPLENWTS(CURRENTBANK,ISOTOPE)
FORMAT(Tl,A9,lX,Gl5.13)

CONTINUE

C
974
976

ENDIF
978 CONTINUE

EXIT
ENDIF

980 CONTINUE
ENDIF
ENDIF
IF (BANDW.EQ..TRUE.) THEN

* Read in the specifications for each APSRA design.
DO 1060 BANKIDS-1,NUMOEBANKS
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IF (BANKDES (BANzabs).EQ.'APSRA) THEN
READ (15,') NUMDUFFAPSRANKS
DO 1070 ANK-l,NUMIFPSRABANKS

READ (15,*) CRRENTEANI
READ(15,*) APSRADI3(CURREHTBANK,1), I APSR absorber material

radius (cm)
c APSRADIM(CURRENTANK,2), I APSR clad inner radius (cm)
c APSRADIM(CURRENTBANK,3), I APSR clad outer radius (cm)
c APSRADIM(CURRENTBAN,4), I APSR follow rod inner radius (cm)
c APSRADIH(CURRENTEANK,5) I APSR follow rod outer radius (cm)

READ(15,*) APSRIPWGRAC (CURRENTEANK) I Volume fraction of
.intermediate spacer in APSR

READ(15,*) APSRADIM(CURRENTBANK,6), I Distance (cm) between
APSR absorber material

and the bottom of the
active fuel.

c APSRADIVM(CURRENTBANK,7), 1 APSR absorber region height (cm)
c APSRADIM(CURRENTEANK,9), I APSR upper end-cap height (cm)
C APSRADIN(CURRENTBANC,9), I APSR lower end-cap height (cm)
c APSRADIM(CURRENTENK,10), I APSR upper plenum height (cm)
C APSRADIM(CURFENTBNK, 11) I APSR lower plenum height (cm)

READ(15,*) APSRASSHAT(CURRENTBNK,1), I Density (g/cc) of APSR
absorber material

c APSRABSMxT(CURRENTBAMN,2) 1 Number of isotopes in APSR
absorber material

DO 1020 ISOTOPE-1,APSRAESHAT(CURRENTANK,2)
READ(15,1010) APSRAESZAIDS(CURRENTRANKISOTOPE), I CNP

ZAID
c APSRABSWTS(CURRENTBANKISOTOPE) I Isotope wt 

1010 FORJAT(T1,A9,1X,G15.13)
1020 CONTINUE

READ(15t*) APSRCLADMAT(CURRENTBANK) I -ZIRC-4, 2-SS304,
3-INCONEL

READ15,*) APSRFOLLOWMAT(CURRENTEANK) I -ZIRC-4, 2SS304,
3-INCONEL

READ (15,*) ASRUPLENMAT(CURRENTBANK,1), I' APSR upper plenum
density

C APSRUPLENHAT(CURRENTEANK,2) I Number of isotopes in APSR
upper plenum

DO 1040 ISOTOPE-i,APSRUPLENHAT(CURRENTBANK,2)
READ(25,1030) APSRUPLENZAIDS(CURRENTBANKISOTOPE), I MCNP

ZAID
C APSRUPLENWTS(CURRENTBANK,±SOTOPE)

1030 FPRMAT(Tl,A9,1X,G15.13)
1040 CONTINUE

READ(5,*) APSRLPLENHAT(CURRENTEANK,1), I APSR lower plenum
density

c APSRLPLENHAT(CURRENTBANK,2) ! Number of isotopes in APSR
lower plenum

DO 1060 SOTOPE-1,APSRLPLENAT(CURRENTBANK,2)
READ(15,1050) APSRLPLENZAIDS(CURRENTBANK,ISOTOPE), I MCNP

ZAID
c APSRLPLENWTS(CURRENTSNK,ISOTOPE)

1050 FORMT (T1,A9,1XGlS.13)
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1060 CONTINUE
1070 CONTINUE

EXIT
ENDIF

1080 CONTINUE
ENDIF

RETURN
END

* SUBROUTINE MODDEN
* This subroutine calculates the moderator density (g/cc) *
* from the moderator temperature (F) and the system *

* pressure (psi). *

SUBROUTINE NODDER (MODTEMP, PRESSURE, ODDENSITY)
*.

INTEGER CT3, COLI, COL2, ROKI, RW2
*

REAL MODTEHP, PRESSURE, ODDENSITY, DENDAT(29,10),
c P1, P2, DENCOL(29)

* Data input for table of subcooled water density (g/cc) at
* various temperatures (F) and pressures (psia).
* (REFERENCE: Radiation Shielding Information Center Number
* CCC-545, SCALE 4.2, Modular Code System for Performing
* Standardized Computer Analyses for Licensing Evaluation,
* Volume 1, Page 52.5.14, Table S2.5.2.)

DATA (ENDATE,Q,Q1,10),E-1,29) /0.0,3000.0,2500.0,
c2000.0,1500.0,l000.0,
c800.0,600.0,400.0,200.0,50.0,2.0084,1.0069,1.0055,1.0040,
c 1.0025,1.0019,
c 1.0013,1.0007,1.000,100,1.0018,1.0004,0.9989,0.9975,0.9960,
c 0.9954,0.9948,0.9942,0.9936,150.0,0.9893,0.9878,0.9864.0.9849,
c 0.9834,0.9828,0.9822,0.9815,0.9809,200,0.9725,0.9709,0.9694,
c 0.9679,0.9663,0.9656,0.9650,0.9644,0.9637,250.0,0.9522.0.9505,
c 0.9489.0.9472,0.9455,0.9449,0.9442,0.9435,0.9428,300,0.9289,
c 0.9271,0.9252,0.9234,0.9215,0.9208,0.9200,0.9192,0.9185,350.0,
c 0.9026,0.9006,0.8985,0.8964,0.8943,0.8934,0.8925,0.8916,0,
c 400.0,0.8733,0.8709,0.8685,0.8660,0.8634,0.8624,0.8613,0.8603,0,
c 450.0,0.8405,0.8375,0.8345,0.8314,0.8281,0.8268,0.8255,0,0,
c 500.0,0.8029,0.7992,0.7952,0.7911,0.7869,0.7851,0,0,0,
c 510.0,0.7947,0.7907,0.7866,0.7822,0.7776,0,0,0,0,
c 520.0,0.7862,0.7820,0.7776,0.7729,0.7680,0,0,0,0,
c530.0,0.7775,0.7729,0.7682,0.7632,0.7579,0,0,0,0,
c 540.0,0.7683,0.7635,0.7584,0.7530,0.7472,0,0,0,0,
c 550.0,0.7589,0.7537,0.7482,0.7423,0,0,0,0,0,
c 560.0,0.7490,0.7434,0.7374,0.7310,0,0,0,0,0,
c .570.0,0.73t6,0.7326,0.7261,0.7190,0,0,0,0,0,
c 50.0,0.727E,0.7212,0.7141,0.7062,0,0,0,0,0,
c 590.0,0.7164,0.7092,0.7012,0.6923,0,0,0,0,0,
c 600.0,0.7043,0.6963,0.6874,0,0,0,0,0,0,
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c 610.0,0.6915,0.6S25b0.6724,0,0,00,0,0,
c 620.0,0.6777,0.6676jQ.6558,0,0,0,0,0,0,
c 630.0,0.6629,0.6512,0.6370,0,0,0,0,0,0,
C 640.0,0.6467,0.6329,0,0,0,0,0,0,0,
c 650.0,0.6268,0.6119,0,0,O,00,0,0,
c 660.0,0.6086,0.58660,0,0,0,0,0,0,
c670.0,0.5850,0,0,0,0,0,0,0,
c 680.0,O.5559,0,0,O,O,Q,O,0,0/

*. 

DO 10 CT3-2,10
IF ((PRESSURE.LT.DENDAT(1,CT3)).AND.

c (PRESSURE.GT.DENDAT(1,(CT3+1)))) THEN
P1-DENDAT(11CT3)
P2-DENDAT(l,(CT3+1))
COL1-CT3
COL2-(CT3+1)

ELSEIF PRESSURE.EQ.DENDAT(,MCT3)) THEN
P1-PRESSURE
P2-DENDAT(l,(CT3+1))
COL1-CT3
COL2-(CT3+1)

ENDIF
10 CONTINUE

DO 20 CT3-2,29
DENCOL(CT3)-((PRESSURE-P2)*((DENDAT(CT3,COLl)

c -DENDAT(CT3,COL2))/ (P-P2)))+DENDAT(CT3,COL2)
_. 20 CONTINUE

DO 30 CT3-2,29
IF ((MODTEIP.GT.DENDAT(CT3,1)).AND.

c (HODTEP.T.DENDAT(CT3+1,1))) THEN
ROW1-CT3
ROW2-CT3+1
MODDENSITY-tC(MODTEMP-DENDAT(CT3,1))*

c (DENCoL(ROW2)-DENCOL(ROWl)))/(DENDAT(CT3+2.ll)
c -DENDAT(CT3,1)))+DENCOL(ROW1)

ELSEIF (MODTEMP.EQ.DENDAT(CT3,1)) TEEN
MODDENSITY-DENCOL(CT3)

ENDIF
30 CONTINUE

RETURN
END

* SUBROUTINE INTROSECTION
* This subroutine writes the introduction section of the MCNP *
* input deck. *

SUBROTINE INTROSECTION (BANDW, WESTINGHOUSE, CE, EIGHTH,
c QUARTER, FULL, PREFIX, REACTOR, CYCLE, EFPD, UMOFNODES,
c NUMOFMCNPFUELNODES, INTROFILE)

INTEGER NUMOFNODES, NOEMCNPFUELNODES(20), NUMSTPT1,
c NUMSTPT2, NUMSTPT3
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REAL EFPD
: ~~*

CHARACTER PREFIX*3, REACTOR*21, CYCLE*2, ITROFILE*16,
c CHSTPT11l, CHSTPT2*1, CHSTPT3*1

*

LOGICAL BANDW, WESTINGROUSE, CE, EIGHTH, QUARTER, FULL

* Open file to contain the introduction section of the CNP input deck.
INTROFILE(1:3)-PREFIX
INTROFILE(4:4)-'C'
INTROFILE(Ss6)-CYCLE
INTROFILE(7:7)-'T'
NUMSTPT1-INT(EFPD/100.0)
CESTPTI-CAR (NUMSTPT+48)
NUMSTPT2-INT((EFPD-(NUMSTPTI*100))/10.0)
CHSTPT2-CHAR(NUMSTPT2+48)
NUMSTPT3-nTh(EFPD-(NUMSTPT1*100)-
c (UMSTPT2*10))
CESTPT3-CHAR0NUSTPT3+48)
INTROFILE(8:8)-CESTPT1
* TROFILE(9:9)-CHSTPT2
INTROFILE(10:10)-CSTPT3
INTROFILE(11:16)-'.intro'
OPEN(UNIT-20, FLE-INTROFILE, STATUS-'UNNOWN')

) REWINDCUNIT-20)
Write the introduction section of the NCNP input deck.

* WRITE(20,10) REACTOR, CYCLE, EFPD
10 FORMhT(T1,A21,', CYCLE ',A2,%, ',F5.1,' EFPD STATEPOINT')

WRITE(20,12)
12 FORMKAT(T1,'C')

WRITE(20,13)
13 `ORMAT(T1,'C This MCNP input deck was generated',

c ' by MCE Version 3.')
WRITE (20,12)
WRITE (20,14)

14-FORMAT(T1,'C PROBLEM DESCRIPTION')
WRITE(20,16)

16 FORMAT(T1,'C')
IF (ANDW.EQ..TRUE.) THEN

IF CEIGHTE.EQ..TRUE.) THEN
WRITE(20,20)

20 FORMAT(T1,'C This is a B&W reactor design modeled',
c ' in eighth-core symetry.')

ELSEIF (QUARTER.EQ..TRUE.) THEN
WRITE(20,30)

30 FORMAT(T1,'C This is a B&W reactor design modeled',
e ' in quarter-core symmetry.')

ELSEIF FULL.EQ..TRUE.) THEN
WRITE(20,40)

40 FORMAT(T1,'C This is a & reactor design modeled',
C 'as a full core.')

ENDIF
ELSEIF (WESTINGHOUSE.EQ..TRUE.) THEN
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IF EIGHTE.EQ.&TRUE.) THEN
WRITE(20, 50

S5 FOPMAT(T1,'C This is a Westinghouse
c ' modeled in eighth-core symmetry.')

ELSEIF (QUARTER.EQ..TRUE.) THEN
WRITE(20,60)

60 FORMAT(Ti,'C This is.a Westinghouse
c I modeled in quarter-core symmetry.')

ELSEIF (FDLL.EQ..TRUE.) TEEN
WRITE(20,70)

70 FORMAT(T1,'C This is a Westinghouse
c ' modeled as a full core.')

ENDIF
ELSEIF (CE.EQ..TRIE.) TEN

IF EIGHTE.EQ..TRME.) THEN
WRITE(20,80)

80 FORMAT (TiC This is a CE reactor dei
c ' in eighth-core symmetry.')

ELSEIF (QVARER.EQ..TRUE.) TEN
WRITE(20,90)

90 FORMAT(T1,'C This is a CE reactor dei
c ' in quarter-core symetry.')

ELSEIF (LL.EQ..TRUE.) TREN
WRITE(20,100)

100 FORMAT(TlC This is a CE reactor des
c a a full cre.')

ENDIF
ENDIF
IF f(CYCLE.NE.'01').OR.(CYCLE.E.'1A')) THEN

WRITE(20,110)
110 FORMAT(T1,'C The depleted fuel and burni

WRITE(20,120)
120 FORMAT(Ti,'C isotopics were calculated .

WRITE(20,130)
130 FORFAT(Tl,'C The SAS2I depletion calcula

WRITE(20,140)
140 FORAT(T1,'C performed on assemblies mod

WRITE(20,150) NUMOFNODES
150 FORMAT(T1,'C ',12,' unique axial fuel no

ELSEIF (EFPD.NE.(O.0)) TEEN
WRITE(20,160)

160 FORAT(T,'C The depleted fuel and burna
WRITE(20,170)

170 FORMAT(Tl,'C isotopics were calculated w
WRITE(20,180)

180 FORMAT(Ti,'C The SAS2H depletion calcula
WRITE(20,190)

190 FORMAT(Ti,'C performed on assemblies mod
WRITE(20,200) NUMOFNODES

200 FORMAT(T1,'C '42,' unique axial fuel no
ENDIF

reactor design',

reactor design',

reactor design',

sign modeled',

;sign modeled'.

sign modeled',

ble poison')

rith SAS2H.')

itions ere')

deled as having')

ides;')

ble poison')

'ith SAS2H.')

tions were')

eled as having')

des.')

WRITE(20,210)
210 FORMAT(T1,'C This CNP calculation models the fuel')
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WRITE 20,220) NWUMOFMCNPFUEWODES (l)
220 FORMAT(T1,'C as having ',12,' unique axial fuel node(s).')

WRITE(20, 230)
230 FORHAT(T1,'C')

CLOSE (UNIT-20)

RETURN
END

* This program retrieves the fuel and burnible *
* poison composition ilnformation from the depletion *

* and decay calculation for the assembly.

SUBROUTIE FUEL ASSYID, ISOREQUEST, CYCLE, EFPD,
c NUMOFNODES, ODEHEIGHT,. FUELRADIUS, DESNUM, GRAMS,
c ENRICHMENT, RODNUM, STAT, BANRDES, BANKNUH,
c BPRABSNODE, 4CWTPCT, AL203B4CDENSITY,
c PRDIM, FUELNODEDEN, BPDENTOGO, FDENFREF,
c SPABSMAT, BPMATDATA, PMATZAIDS, PMATWTS,
c BPNONABSMAT, NONBPMATDATA, NON3PNATZAIDS,
c NONBPNATWTS, NONABSBP, BANDW, WESTINGHOUSE,
c WBPRA, WBPRATYPE, BPRAXDIH, NUMOFBPRANODES)

*

INTEGER BPML, NOFASSYS, ISOREQUEST, NUMOFNODES,
cNODE, RODS(50,50), BPROD,
a FUELNODEISONUH(50,50,50), ISO, RES, , C, 1,

c N2, NVMSTPT1, NUHSTPT2, NUMSTPT3, CTI, COLUMNSTART,
c COLUMNEND, ISONUMBER, CARRYCOUNTER, CT2,
c DESNUH50,50), RODNU(20), FELNODEL(50,50,50),
c BANKNtM(50,50), COLUMN, ROW, CO, RO,
a BPABSMATt20), PNONAESHAT(20), BPRA(20),
a WBPRATYPE(20), NUHOFBPRANODES(20)

REAL PF, EFPD, NODEHEIGT(50), RAD(50,50), MASS(50,50),
c RIC (50,50), BPRICH(50,50), BPDEN(50,50), BPRAD(50,50),
c OXYGMS, WT234, WT235, T236, WT238, TOXY,
c FUELNODEDEN(50,50,S0), FUELNODECONP50,50,50,100),
c ALWT, OWT, CWT, BiOWT,
a 811T, ISOVALUE(1000), FUELISOVAUE(1000),
c BPRAISOVALUE(2), PNODECOMP(50,50,50,2), BPVOL,
c BPMASSTOTAL, MASSTOTAL, OXYWT,
c FUELRADUS(20), BPDENTOGO(50,0,50),
c GRAMS(20), ENRICHMENT(50,50), BCWTPCT(20),
c AL203B4CDENSITY(20), PRDIH(20,3), TOTHEIGHT,
c WT234INU, T235INU, T236INU, WT238rNU,
c UMASSPERMOL, OMASSPERMOL, CMASSPERMOLB4C,
c DMASSPERMOLB4C, ALMASSPERMOLAL203, OASSPERMOLAL203,
c BlOWTINB4C, BWTINB4C, CTINB4C, ALWTINAL203,
c OWTINAL203, DENFRAC, TMASS, VWT, BPMATDATA(20,2),
c BPMATWTS(20,35), NONBPHATDATA20,2),
c NONBPMATWTS(20,35), BPAREA, PRAXDIH(20,6)

CHARACTER ASSYID(50,50)-5, CYCLE*2, STAT(50,50)*l,
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c BP(50,50)*1, FUELNODEZAID6(50,50,50,100)*9,
c COMMAND1*11, COMAND2*54, CHN1*1, CHN2*1,
c CHSTPT112, CBSTPT2*1, CSTPT3*1, FILENAME*8,
c ISONAME(lOOO)*6, ROWFLAG*7, CL1*8, COL2*8,
c COL8, COL48, COLS*S, COL6*8, COL7*8, COLS*8,
c BPAISOWAME(2)*6, BLABEL*14, FORMATLABEL*29,
c BPRAZAID (50,50.50,2)*9, ACTINIDELABEL*9,
c ISOLAEEL*6, FISSPRODLABEL*29, FSORIG(84)*6,
c FSZAID84)*9, PIORIG(29)*6, PIZAID(29)*9,
c PAOR!GC14)*6, PAZAID(14)*9, AOORXG(10)*6,
c AOZAZD(10)*9, COMHAND3*11,
c BPRAEBSNODE(20,50)*1, ANKDES(20)*5, FDEMPREF'1,
c BPNATZAIDS(20,35)*9, NONBPMATZAIDS(20,35)*9,
c NONARSBP(20)*1

WGICAL ROWFLAGLOG, BPEIND, ACTINIDEFIND, FISSPRODFIND,
e ASSYUNIQUE50,50), PGO(50,50,50), LEAVE, BPRUNIQUE(50,50),
e BANDW, WESTINGHOUSE

DATA FSORIG(X),X-1,84) / h 3 ','he 4 ','l 6 ','1 7
c'be 9 ','as 75 '.'kr 80 ','kr 82 ','kr 83 ','kr 84 1',kr 86 '
c' y 89 ','zr 93 ','nb 93 ','mo 95 ','tc 99 ','rul0l ','rulO3 ',

c'rh103 ''rhlOS ','pdlOS ','pdlO8 ','agl07 ','ag109 ','xel3l ',

c'se134 ','xe35 ','cs133 ','cs135 ','ba13B ','prl4l ','nd143 ',

c'ndl45 ','nd147 ','nd148 ',pm147 ','pm148 ','pm149 ','am147 %
c'sml49 ','smlS0 ','mlSl ','am152 ','eul51 ','eu252 ','eul53 It
C'eu154 ','eulSS ','gdl52 ','gd154 ','qdl55 ','gdlS6 ','gd157 ',

c'gdl5E ','gdl60 ','hol6S ','th232 ','pa233 ,' u233 ',' u234
c' u235 '' u236 '' u237 ',' u238 ','np235 ','np236 ','np237
c'np238 ','pu237 ','pu238 ','pu239 ','pu240 ','pu241 ','pu242 ',

c'am24 ',am242m','am243 ','cm242 ','cm243 ','cm244 ','c=245 ',

ccem246 ','m247 ','em24 'I/
DATA FSZAID(X),X-1,84) /' 1003.50c'i' 2004.50c',' 3006.50ce',
c ' 3007.55c',' 4009.50e','33075.35c','36080.50c','36082.50c',
e '36083.50c','36084.50c','36066.50c',
e '39089.50c','40093.50c','41093.50c','42095.50c','43099.50c',
e '44101.5Cc','44103.50c','45103.50c','45105.50c','46105.50c',
e '46108.S0c','47107.60c','47109.60c','54131.50c',
c '54134.35c','54135.53c','55133.50c','55135.50c','56138.50ce',
e '59141.50c','60143.50c','60145.50c','60147.50e','60148.50c',
c '61147.50c','61148.50c','61149.50c','62147.50c','62149.50c',
e 'C2150.50c','62151.50e''62152.50c','63151.55c','63152.50c',
e -'63153.5Sc','63154.50c','63155.50c','64152.50c','64154.50c',
e '64155.50cE','64156.50c','6il57.50c'.'64158.50c','64160.50e',
e '67165.55c','90232.S0c','91233.50c','92233.50c',
e '92234.50c','92235.53e','92236.50c','92237.50c','9223E.53c',
e '93235.35c','93236.35c','93237.50c','93238.35c','94237.35c',
e '94238.50c','94239.55c','94240.50c','94241.50c','94242.50c',
e '95241.50c','95242.S0c','95243.50c','96242.50e','96243.35c',
e '96244.50c','96245.35c','96246.35e', '96247.35c','96248.35c'/
DATA (PIORIG(X),X-1,29) /'mo 95 ','tc 99 ','rulOl ','rhlO3

c'aglO9 ','nd143 ','nd145 ','sm147 ','sm149 ',
c'smlS0 ','aml51 ','s=152 ','eleul~l ''eulS3 ','gd155 ',
c' u233 ',' u234 ',' u235 ',
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c' u236 '' 238 ','np237 ','pu238 ''pu239 ','pu240 ','pu241 ',
c'pu242 ','am241 ,
clam242','am243 /
DATA (PIZAID(X),X-1,29) /42095.50c','43099.50c',

c '44101.50c'.'44103.50c','47109.60c',
c 060143. Sc','60145.50c','62147.50c','62149.50c','62150.50c',
c 62151.50c','62152.50c'.'63151.55c'.'63153.55c'u'64155.50c',
c '92233.50c','92234.50c','92235.53c','92236.50c','92238.53c',
c '93237.50c','94238.50c'.'94239.55c','94240.500'c'94241.50c',
c '94242.50c','95241.50c'.'95242.50c','95243.50c'/
DATA (PAORIG(X),X1,14) /' u233 '' u234 '0, u235 ',

c' u236 ',' u239 ','np237 ''pu238 ','pu239 ''pu240 ','pu241 ',
c'pu242 ','m241 ,'am242m','m243 'I/
DATA PAzAID(X),X-1,14) /92233.50c','92234.50c','92235.53c',
c.'92236.50c','92238.53c','93237.50c','94238.50c','94239.55c',
c '94240.50c'.'94241.50c'e'94242.50c'u'95241.50c','95242.50c',
c '95243.50c'/
DATA AOORIG(X),X-l,10) /' u234 ' u235 ',

c' u236 ',' u238 ','pu2 38 ''pu239 ','pu240 ','pu241 ',
c'pu242 ','am241 'I/
DATA (AOZAID(X),X-1,10) /92234.50c','92235;.53c',

c '92236.50c','92238.53c','94238.50c','94239.55c',
c '94240.50c','94241.50c'.'94242.50c','95241.50c'/

PI-3.141592653
FN-6000
EFROD"16
BPML-3000
NUMOFASSYS-0
TOTHEIGRT-0.0
DO 2 NODE-1,NUMOFNODES

TOTHEIGHT-TOTEEIGHT+NODEHEIGET(NODE)
2 CONTINUE
DO 55 ROW-1,50

DO 50 COLUMN-1,50
IF ASSYID(COLUMN,ROW).NE.1 ) TN

ASSYUNIQOE(COLUMN,ROW)-.TRUE.
IF (COLUHN.NE.1).AND.(ROW.NE.1)) THEN

LEAVE-.FLSE.
DO 10 RO1,(ROW-i)

DO 5 CO-1,50
IF ((ASSYID(CORO).NE.' ').AND.

c (ASSYID(CO,RO).EQ.ASSYID(COLUMN,ROW))) TEEN
ASSYUNIQUE (COLUMN, ROW)-. FALSE.
LEAVE".TRUE.
EXIT

ENDIF
5 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
10 CONTINUE

IF LEAVE.EQ..FALSE.) TEEN
DO 20 RO-ROW,ROW
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DO 15 CO-i,(COLUMN-1)
IF (ASSYID(CO,RO).NE. ').AND.

c (ASSYID(CO,RD) .EQ.ASSYID(COLUMN,ROW))) THEN
ASSYUNIQE (COLUMN, ROW)-. FALSE.
LEAVE-.TRUE.
EXIT

ENDIF
15 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
20 CONTINUE

ENDIF
ELSEIF (COLUMN.EQ.l).AND.(ROW.NE.i)J TEN

*LEAVE-. FALSE.
DO 30 RO-i,.(ROW-1)

DO 25 CO-1,50
IF ((ASSYID(CO,RO).KE.' ').AND.

c (ASSYID(CO,RO).EQ.ASSYID(COLUMN,ROW))) TEEN
ASSYUNIQUE (COLUMN, RO)-. FALSE.
LEAVE-.TRUE.
EXIT

ENDIF
25 CONTINUE

IF LEAVE.EQ.TRUE.) THEN
EXIT

_J ENDIF
30 CONTINUE

ELSEIF ((ROW.EQ.1).AND.(COLUN.RE.1)) TEN
LEAVE-.FALSE.
DO 40 RO-1,1

DO 35 CO-i,(COLUMN-i)
IF ((ASSYID(CO,RO).NE.' ').AND.

c (ASSYID(CO,RO).EQ.ASSYID(COLUMN,ROW))) THEN
ASSYUNIQUE(COLUMN,ROW)-.FALSE.
LEAVE-. TRUE.
EXIT

ENDIF
35 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
40 CONTINUE

ENDIF
ELSEIF ASSYID(COLUMN,ROW).EQ.' ) THEN

ASSYUNIQUE(COLUMN,ROW)-.FALSE.
ENDIF

50 CONTINUE
55 CONTINUE

DO 65 ROW-1,50
DO 60 COLUMN-1,50

IF (ASSYUNIQUE(cOLUMN,Row).EQ..TRUE.) THEN
NUMOFASSYS-NUMOFASSYS+1
RAD(COLUMN,ROW)-FUELRADIUS(DESNUM(COLUMN,ROW))
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MASS (COLMN, ROW) -GRMS(DESNUM (COLM, ROW))
RICH (COLUMN, ROW) ENRCHE COLUMN, ROW)
RODS (COLUMN, ROW) -RODNtU (DESNUM (COLUMN, ROW))

ENDIF
60 CONTINUE
65 CONTINUE
Determine if the assembly has a unique BPRA inserted..

DO 1270 ROW-1,50
DO 1260 COLUMN-1,50

BPRUNIQUE(COLUMN,ROW)-.FALSE.
IF (BANKNUM(COLUMNROW).NE.O) THEN
IF (ASSYUNIQUE(COLUMNROW).EQ..TRUE.) TEN

IF (EANKDES(BASNWM(COLUMNRO)).EQ.BiPRA ') THEN
BPRUNIQUE(COLUMN,ROW)-.TRUE.

ENDIF
ELSEIF ((ASSYUNIQUE(COLUMN,ROW).EQ..FALSE.).AND.

c (BACDES(aANENUr(COLUMNROW)).EQ.'BPR ')) THEN
BPRUNIQUE(COLUMN, ROW)-.TRUE.

* LEAVE-.FALSE.
IF (COLUN.NE.1) THEN

DO 1245 R,(ROW-2)
DO 1244 CO-1,50

IF ((ASSYID(COLUHN,ROW).NE.' ).AND.
c (ASSYID(COLUMN,ROW).EQ.ASSYID(CO,RO)).AND.
c (BANKNUM(COLUMN,ROW).EQ.BANKUM(CORO))) THEN

BPRUNIQUE(C0LUMN,RO)-.FALSE.
LEAVE-.TRUE.
EXIT

ENDIF
1244 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
12i5 CONTINUE

IF (LEAVE.EQ..FALSE.) TEN
DO 1247 RO-ROW,KOW

DO 1246 CO-i, (COLUMN-1)
IF ((ASSYID(COLUMN,ROW).NE.' ').AND.

c (ASSYID(COLUMNROW).EQ.ASSYID(CO,RO)).AND.
c (BANKNUM(COLUMN,ROW).E.BANKNUM(CORO))) THEN

EPRUNIQUE(COLUMN, ROW)-.FALSE.
LEAVE-.TRUE.
EXIT

ENDIF
1246 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDF
1247 CONTINUE

ENDIF
ELSEIF ((COLUMN.EQ.i).AND.(ROW.NE.i)) THEN

DO 1249 RO-1, (ROW-1)
DO 1248 CO-1,50

IF ((ASSYID(COLUMN,ROW).NE.' ').AND.
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c (ASSYID(COLUMN,ROW) .EQ.ASSYID(CO,RO)) .AND.
c (B=(UHCCOLUHN, ROW) .EQ.HANCNUM(CORO))) THEN

BPRUNIQUE (COLUMN, ROW)-. FALSE.
LEAVE-.TRUE.
EXIT

ENDIF
1246 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
1249 CONTINUE

ELSEIF ((ROW.EQ.1).AND. (COLUN.E.1)) THEN
DO 1251 RO-1,1

DO 1250 CO-i,(COLUMN-i)
IF ((ASSYID(COLUMN,R0W).NE.' ').AND.

c (ASSYID(COLUMN,ROW).EQ.ASSYID(CO,RO)).AND.
c (DANKNUH(COLUMN,ROW).EQ.BANENUM(CORO))) THEN

BPRUNIQUE(COLUMN,ROW)-.FALSE.
LEAVE-.TRUE.
EXIT

ENDIF
1250 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
1251 CONTINUE

ENDIF
ENDIF
ENDIF

1260 CONTINUE
1270 CONTINUE

DO 80 ROW-1,50
DO 75 COLUMN-1,50

IF (BANKNUM(COLUMN,ROW).NE.0) THEN
IF (BANKDES(BANKNUM(COLUM,ROW)).EQ.'BPRA ') THEN

BP (COLUMN, ROW) o'B
SPRICH(COLUMN,ROW)-B4CWTPCT(BANKNUM(COLUMN,ROW))
BPDEN (COLUMN, ROW)-

c AL203B4CDENSITY (BANNMM (COLUMN, RON)
EPRAD(COLUMN,ROW)-BPRDIM(BANRNUM(COLUMN,ROW),1)

DO 70 N-i,NUMOFNODES
IF ((BPRABSNODE(BANNUM(COLUmN,ROW),N).EQ.'N').AND.

c (PRUNIQUE(COLUMN,ROW).EQ ..TRUE.)) THEN
BPGO(COLUMN,ROW,N)-.TRUE.

ELSEIF (BPRABSNODE(BANKNUM(COLUMN,ROW),N).EQ. 'Y) THEN
BPGO (COLUMN, ROW, N)-. FALSE.

ELSEIF ((NONABSBP(BANKNUM(COLUMNROW)).EQ.'N').AND.
c EBPRUNIQUE(COLVMN,ROW).EQ..TRUE.)) THEN

BPGO(COLUMN,ROWN)-.TRUE.
ENDIF

70 CONTINVE
ENDIF

ENDIF
75 CONTINUE
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80 C0NTINUE

OPEN(UNIT-60, FILE-Ofuel.out', STATUS-'UNKNOW&)
REWIND(UNIT-60) %
OPEN(UNIT-70, FILE-'bp.out', STATUS-'UNKNOWN')
REWIND (UNIT-70).
OPEN(UNIT-S0, FILE-'fuelderi.out', STATUS-'UKNOWN')
RENIND(UNIT-S80)
OPEN(UNIT-9O, FILE-'fuelch.out', STATUS-'UNKNOWN')
REWIND(UNIT-90)
DO 700 ROW-1,50

DO 690 COLUMN-1,50
IF (ASSYMNIQUE (COLUMNROW).EQ.. TRUE.) THEN

WRITE(*,*) 'Now retrieving isotopics from ',
c ASSYID(COLUMN, ROW)

* Calculate the oxygen mass in the fuel
WT234INU-.007731*(RICH(COLUMN,ROW)**1.0837)
WT235INU-RICJ(COLUMN,ROW)
WT2361NU- .0046*RICE(COLUMN,ROW)
WT23INU-100.0-WT2341NU-WT235INU-WT236INU
UMASSPERMOL-((1.008664904*232.030*WT234INU)+

c (1.009664904*233.025*KT235INU)+
c (1.009664904*234.018'WT236INU)+
c (l.008664904*236.006*WT238INU) ) /100.0
OMASSPERMOL-(2*1.008664904*15.858)
OXYGMS-(OMASSPERMOL/MASSFERMOL)*

-* c ASS(COLUMN,ROW)
THASS-OXYGMS+MASS (COLUMN, ROW)
IF (STAT(COLUMN,RW).EQ.'F') THEN

DO 150 NODE-1,NUMOFNODES
WTOXY- (COYGMS/TMASS)* 100. 0
UWT-100.0-WTOXY
WT234-(WT234INU/100.0)*UWT
WT235-(WT235INU/100.0)*UWT
WT236-(WT236IN/100.0)*UWT
WT238-(WT238INU/100.0)*UWT
FUELNODEISONUH(COLUMN,ROW,NODE)-5
FUELNODECOMP(COLUMN,ROW,NODE,1)-WT234
FUELNODECOMP(COLUMN,ROW,NODE,2)-WT235
FUELNODECOtP(COLUMN,ROW,NODE,3)-WT236
FUELNODECOMP(COLUMN,ROW,NODE,4)-WT238
rUELNODECOMP(COLUMN,ROW,NODE,5)-WTOXY
FUELNODEZAIDS(COLUMN,ROW,NODE,1)-'92234.5Oc'
FUELNODEZAIDS(COLUMN,ROW,NODE,2)-'92235.53c'
FUELNODEZAIDS(COLUMN,ROW,NODE, 3)-'92236.50c'
FUELNODEZAIDS(COLUMN,ROW,NODE,4)-'92238.53c'
FUELNODEZAIDS(COLMN,ROW,NODE5)-' 8016.50c'
IF ((FDENPREF.EQ.'T').OR. (FDENPREF.EQ.'C')) THEN

FUELNODEDEN(COLUMN,ROW,fODE)-10.41
£LSE

FUELNODEDEN(COLUMN,ROW,NODE)-
c ((MASS(COLUMNROW)4OXYGMS)*
c (NODEHEIGHT(NODE)/TOTBEIGHT))/
c (NODEHEIGHT(NODE)*(PI)*
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c (RAD (COLUMN, ROW) RAD (COLUMN, ROW ) *RODS (COLUM, ROW))
ENDIF
FUENODEML (COLMN, ROW, NODE)-EMN
FMN-FN+1
DO 95 ISO-1, FUELNODEISONUM (COLUMNROW, NODE)

IF (ISO.EQ.1) TEEN
RITE (60,85) FUELNODEML (COLUMN, ROW, NODE),

C FUELNODEZAIDS (COLUMN, ROW, NODE, ISO),
c (-1IFUELNODECOHP (COLUMN, ROW, NODE, ISO)),
c NODE, ASSYIDI(OLUMN, ROW), RCH (COLUMN, ROW)

85 FORHAT(Tl,'',I4,TSB,A9,T20,Gl4.8,3X,
c '$ Fuel cposition for node ',12,
c ' of assembly ',A5,', ',F7.3,' U-235 WT% IN U')

ELSE
WRITE(60, 90) UELNODEZAIDS(COLUHNROW,NODE, ISO),

c (-1*FElNODECOMP(COLUUN, ROW, MODE, ISO))
90 FORAT(TS8,A9,T20,G14.8)

ENDIF
95 CONTINUE

WRITE(10,l00) ASSYID(COLUMN,ROW), NODE,
c (-1*FUELNODEDEN (COLUMN, ROW,NODE))

100 FORPAT(T1,'AsseibIy ',AS,' node ',12,
e ' density ',Gl4.8,' g/cc')

150 CONTINUE
ELSE) COMMAND1(1:ll)-'zm .. temp'

RES-SYSTEM (COMANDl)
N-O
DO 160 C-1,5

IF (ASSYID(COLUMN,ROff)C:C).NE.' ') THEN
N-N+1

ENDIF
160 CONTINUE

DO 670 NODE-1,NUMOFNODES
COMMAND2(1:6)-'cp ./'
DO 170 C-1,N 

COMHAND2((C+6):(C+6M)-ASSYID(COLUN,ROW)(C:C)
170 CONTINUE

Nl-TNT(NODE/10.0)
CENI-CAR(Nl+48)
N2-INT(NODE-(N1*10))
CHN2-CHAR(N2+48)
COMMAND2((N+7):(N+14))-'/??????N'
COMMAND2( N+15):N+15))uCHNl
COMMAND2( N+16):1N+16))-CHN2
COMMAND2(N+17):(N+26))-'????????AC'
COMMAND2((N+27):(N+28))-CYCLE
COMMAND2((N+29):(N+29))-'T'
NUMSTPT1-INT (EFPD/100 . 0)
CHSTPTI-CHAR(NUMSTPT1+48)
NUMSTPT2-INT((EFPD-NUMSTPT1*100))/10.0)
CHSTPT2-CHAR NUMSTPT2+4B )
NUMSTPT3-INT (EFPD-(NUSTPT1*100)-

c (NUMSTT2*10)))
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CHSTPT3-CHAR NUMSTPT3+49)
COwmAND2((N+30):(N+30))-CffSTPTI
COWMAND2( N+31): N+31))-CHSTPT2
COMMAND2((N+32): (1+32))-CHSTPT3
COMMND2((N+33):(N+4O))-'.cut I/N"
COMMND2((N+41): (+41))-CHN1
COMMND2 (N+42):(N+42))-CEN2
COHMAND2 C (N+43):(N+47))-'.temp'
DO 180 CN+48),54

COffMAND2(C3C) '
180 CONTINUE

RES-SYSTEM (COMAND2)
FILENAME(1:8)-COMMAND2( N+40) : N+47))
OPEN UNIT-300, FLE-FILENAME, STATUS-'OLD')
REWIND(UNIT-300)

*

DO 190 CT-1,1000
ISOVALUE(CT1)-0.0
FUELISOVALUE(C1) -0.0
ISONANE(CTl)-'

190 CONTINUE
ROWFLAGWOG-.FALSE.
DO 210 WHILE (ROWFIAGLOG.EQ..FALSE.)

REA (300,200) RNFLAG, COL1, COL2, COL3,

u c COL4, COL5, COL6, COL7, COLO

_1 J 200 FORMAT (T15,A7,T24,A9,T34,AB,T44,AB,T54,A8,
c T64,AS,T74,A8,T94,AS,T94,A8)

IF ROWLAG.EQ.'initial) HEN
ROMMLAGLOG-.TRUE.

ENDIF
210 CONTINUE

IF (COL1.NE.' ') THEN
COLUMNSTART-23
COLUMNEND-32

ENDIF
IF (ODL2.NE.' ') THEN

COLUMNSTART-33
COLUMNEND-42

ENDIF
IF COL3.NE.' ') THEN

COLUMNSTART-43
COLUMNEND-52

ENDIF
IF (COL4.NE.' ' THEN

COLUMNSTART-53
COLUMNEND-62

ENDIF
IF (COL5.NE.' ') THEN

COLUHNSTART-63
COLUMNEND-72

ENDIF
IF (OL6.NE.' ') THEN

COLUMNSTART-73
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)

COLDMNED-82
ENDIF
IF (COL7.NE.' ') THEN

COLtMNSTART-93
COLUMNEND-92

ENDIF
IF (COL.NE.' ') THEN

COLUMNSTART-93
COLU ED-102

ENDIF
* Get fuel composition data

REWIND (300)
ACTINIDEFIND-.FALSE.
DO 370 WHILE (ACTINIDEFIWD.EQ..FALSE.)

READ(300,350) ACTINIDEZABEL
350 FORMAT (T103,A9)

IF (ACTINIDELABEL.EQ.'actinides') THEN
READ(300,*)
READ(300,360) FOMTLABEL

360 FORMAT (T46,A29)
IF (FORMATLABEL.EQ.

c 'nuclide concentrations, grams') THEN
ACTINIDEFIND-.TRUE.

ENDIF
ENDIF

370 CONTINUE
READ(300,*)
READ(300,*)
ISOLABEL-'
ISONUMBERwO
DO 390 WHILE ISOLABEL.E.'tal ')

ISONUMBER-ISONUMBER+l
*READ(300,360) ISONAME(ISONUMBER),

c ISOVALUE(ISONtMBER)
380 FORMAT(T6,A6,T<COLUMNSTART>,GlO.2)

SOEL-ISOAME (ISONUMBER)
IF ISOLABEL.EQ.'tal ') TEN

ISONAME(ISONUMBER)-'
ISOVALUE(ISONUMBER)-D

ENDIF
390 CONTINUE

ISONUMBER-ISONUMBER-1
REWIND(300)
FISSPRODFIND-.FALSE.
DO 420 WHILE (FISSPRODFIND.EQ..FALSE.)

READ(300,400) FISSPRODLABEL
400 FORMAT (T96,A16)

IF (FISSPRODLBEL.EQ.'fission products') THEN
READ300,*)
READ(300,410) FORMATLABEL

410 FORMAT (T46,A29)
IF FORMATLABEL.EQ.

c 'nuclide concentrations, grams') THEN
FISSPRODFIND-.TRUE.
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ENDIF
ENDIF

420 CONTINUE
READ(300,*)
READ(300,*)
ISOLABEL-'
DO 440 WHILE ISOLABEL.NE.'tal '1

ISONUM3ER-ISONUMBER+1 .
READ(300,430) ISONAME(ISONUMBER),

c ISOVALUE(ISONUMBER)
430 FORMAT(T6,A6,T<COLUMNSTART),G0.2)

ISOLABEL-ISONAHE(ISONUMBER)
IF (ISOLABEL.EQ.' ') THEN

ISONMBER-ISONUMBER-1
READ(300,*)
READ(300,*-
READ(300,*)
READ(300,*3
READ(300,*)

ENDIF
IF ISOLABEL.EQ.'tal '3 THEN

ISONAME(ISONUMBER)-' 9
ISOVALUE(ISONMBER)-0.

ENDIF
440 CONTINUE

ISONUHBER-ISONUMBER-1.
CARRYCOUNTER-0
HASSTOTAL-OXYGMS*(NODEHEIGET(NODE)/TOTHEIGHT)
IF (ISOREQUEST.EQ.1) THEN

DO 460 CT1-1,ISONUMBER
DO 450 CT2-l,E4

IF (ISONAHE(CT1).EQ.FSORIG(CT2)) THEN
CARRYCOUNTER-CARRYCOUNTER+1
FUELNODEZAIDS(COLUMN, ROW,NODE,

c CARRYCOUNTER) -FSZAID (CT2)
FUELSOVALUE (CARRYCOUNTER)-

c ISOVALUE(CTI)
ENDIF

450 CONTINUE
460 CONTINUE

DO 470 CT2-2,CARRYCOUNTER
MASSTOTAL-MASSTOTAL+FUELISOVALUE(CT1)

470 CONTINUE I
DO 480 CT1-1,CARRYCOUNTER

FUELNODECOMP(COLUMN,ROW,NODE,CT1) -

c (FUELISOVALUE(CTI)/MASSTOTAL)*200.0
480 CONTINUE

FUELNODEISONUM(COLUMN,ROW,NODE)-CARRYCOUNTER
IF (FDENPREF.EQ.'TI) THEN

DENFRAC-10.41/(((MASS(COLUMN,ROW)+OXYGMS)*
c (NODEHEIGHT(NODE)/TOTHEIGHT)/
c (NODEHEIGHT(NODE)*(PI)*
c RAD (COLUMN, ROW) *PR (COLUMN, ROW)3*
c RODS (COLUMN, ROW)))
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FUELNODEDEN (COLUMN, ROW, NODE) - (HASSTOTAL/
c (NODEHEIGHT(NODE)* Pl)*
C (RAD(COLMN.,ROW)*RAD(COLUMN,ROW))*
c RODS (COLUMN, ROW))) *DENFRC

ELSE
FUELNODEDEN(COLUMN,ROW, NODE) - (3ASSTOTAL) /

C (NODEREIGHT(NODE)*(PI)*
c (RRD(COLUMNROW)*RAD(COLUMN,ROW))*
c RODS (COLUMN, ROW))

ENDIF
OXYWT-OXYGH5* NODEKEIGHT(NODE)/TOTHEIGHT)

c *100.0/MHSSTOTAL
ELSEIF ISOREQUEST.EQ.2) THEN

DO 500 CT1-1,ISONUNBER
DO 490 CT2-1,29

IF (ISONAME(CTl).EQ.PIORIG(CT2)) TEN
CARRYCOUNTER-CARRYCOUNTER+1
FUELNODEZAIDS(COLUMN,ROWNODE,

c CARRYCOONTER)-PIZAID(CT2)
FUELISOVALUE(CARRYCOUNTER)-ISOVALUE (CTI)

ENDIF
490 CONTINUE
500 CONTINUE

DO 510 CT1-1,CARRYCOUNTER
MASSTOTAL-HASSTOTAL+FUELISOVALUE(CT1)

510 CONTINUE
DO 520 CT1-lCARRYCOUNTER

FUELNODECOMP (COLUMN ROW, NODE, CT1)"
c (FUELISOVALUE (CT1) /MASSTOTAL) * 100.0

520 CONTINUE
FUELNODEISONUM (COLUMN, ROW, NODE) CARRYCOUNTER
IF (FDENPREF.EQ.'T') THEN

DENFRAC-10.41/ ((HASS(COLUMN,ROW) OXYGMS)*
c (NODEHEIGHT(NODE)/TOTEEIGHT))/
c (NODEHEIGET(NODE)*PI)*
c (RAD(COLUMN,ROW)*RAD(COLUMN,ROW))*
c RODS(COLUMN,ROW)))

FUELNODEDEN(COLUMN,ROWNODE)-(MASSTOTAL/
c- (NODEHEIGHT(NODE)*(PI)*
c (RD(COLUMN, ROW) *RAD(COLUMN,ROW))*
C RODS(COLUMN,ROW) )*DENMRAC

ELSE
FUELNODEDEN(COLUMN,ROW,NODE)-(MASSTOTAL)/

c (NODEHEIGXT(NODE)* (P1 *
C (RAMD (COLUMN, ROW) *R'D (COLUMN, ROW))*
C RODS(COLUMN,ROW))

ENDIF
OXYWT-OXYGMS*(NODEREIGHT(NODE)/TOTHEGHT)

c *100.0HAsSTOTAL
ELSErF ISOREQUEST.EQ.3) THEN

DO 540 CTl-l,ISONUMBER
DO 530 C2-1,14

IF (lSONAMECCTl).EQ.PAORIG(CT2)) THEN
CARRYCOUNTER-CARRYCOUNTER+1
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FUELNODEZAIDS (COLUMN, ROW, NODE,
C * CARYCOUNTER)-PAZAID(CT2)

FUELISOVALUE(CARRYCOUNTER)-ISOVALUE(CT1)
ENDIF

530 CONTINUE
540 CONTINUE

DO 550 C-1,CARRYCOUNTER
MASSTOTAL-MASSTOTAL+FELSOVALE ICT1)

550 CONTINUE
DO 560 CTI-1,CRRYCOUNTER

FUELNODECOMP(COLUMN,ROW,NODE,CT1)-
c (FUELISOVALUECCT1) /MASSTOTAL) *100.0

560 CONTINUE
FUELNODEISONUM(COLUMN,NOW,NODE)-CARRYCOUNTER
IF (FDENPREF.EQ.'T') TEEN

DENFRAC-10. 41/C (MASS (COLUMN, RNW) +OXYGMS)'
c (NODEHEIGHT(NODEM/TOT9EIGHT))/
c (NODEEIGHT(NODE)*PI)*
c (RD (COLUMN, ROW) *RAD (COLUMN, ROW))'
c RODS(COLUMN,ROW)))

FUELNODEDEN (COLUMN, ROW, NODE) - (HA$STOTAL/
c (NODEHEIGHT(NODE)*(Pl)*
c (RAD(COLUMN, ROW) 'RAD (COLUMN,ROW))*
c RODS(COLUMN, ROW)))*DENFRAC

ELSE
FUELNODEDEN (COLUMN, ROW, NODE) (MASSTOTAL)/

_ a (NOD&HEIGHT(NODE)* (PI)'
c . (RAD (COLUMN,ROW) *PD (COLUMN, ROW))*
C RODS(COLUMNAOW))

ENDIF
OXYWT-OXYGMS*(NODEREIGHT(NODE)/TOTHEIGHT)

c *100. 0/MASSTOTAL
ELSEIF (ISOREQUEST.EQ.4) THEN

DO 580 CTI-iISONUMBER
DO 570 CT2-1,10

IF (ISONAME(CT2).EQ.A0ORIG(CT2)) TEN
CARRYCOUNTER-CARRYCOUNTER+1
FUELNODEZAIDS (COLUMN, ROW, NODE,.

c . CARRYCOUNTER)-AOZAID(CT2)
FUELISOVALUE(CARRYCOUNTER)-ISOVALUE(CTI)

ENDIF
570 CONTINUE
580 CONTINUE

DO 590 CT1-1,CARRYCOUNTER
HASSTOTAL-HASSTOTAL+FUELISOVALUE(CT1)

590 CONTINUE
DO 600 CTI-1,CARRYCOUNTER

UELNODECOMP (COLUMN, ROW, NODE, CT1) -
c (FUELISOVALUE(CT1)/ASSTOTAL)*100.0

600 CONTINUE
FUELNODEISON(COLUMNROWNODE)-CARRYCOUNTER
IF FDENPREF.EQ.T') THEN

DENFRAC-10.41/ ((lMASS(COLUMN,ROW)+OXYGMS)'
c (NODEHEIGHT(NODE)/TOTNEIGHT))/
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c (NODEREIGHT(NODE)*(PI)
c (RAD(COLMN,ROW) MD(COLMNROW))*
c RODS(COLMNROW)))

FUELNODEDEN(COLUMN,ROW,NODE)- M(SSTOTAL/
c (NODEHEIGHT(NODE)*liI)*
c (RAD(COLVMN,ROW) *RAD(COLUMN,ROW) )*
c RODS (COLUMN, ROW))) *DENFRAC

ELSE
FUELNODEDEN (COLUMN, ROW, NODE) -(MASSTOTAL)/

c (NODEHEIGT(NODE)*(PI)*
c (RAD(COLUMN,ROW)RAD (COLUMN, ROW))*
c RODS(COLUMN,ROW))

ENDIF
OXYWT-OXYGHS*(NODEHEIGUT(NODE)/TOTHEIGHT)

c *100.0/MASSTOTAL
ENDIF
FUELNODEML(COLUMNR0W,NODE)-FMN
FMN-FMN+1
DO 650 SO-1,FVELNODEISONUM(COLUMN,ROW,NODE)

IF (ISO.EQ.1) THEN
WITE(60,610) FELNODEML4COLUMN,ROW,NODE),

c (-*OXYWT), NODE, ASSYID(COLUMN,ROW),
c RICH (COLUMN, ROW)

610 FORMAT(T1,9'',I4,TS,' 8016.50c',T20,G14.8,3X,
c '$ Fuel lsotopic omposition for node ',12,

* '1c ' of assembly ',A5,', ,F7.3,' WT% U-235 IN ')
-'* WRITE(60,620)

620 FORMAT (TO,$
WRITE(60,625) FUELNODEZAIDS(COLUMN,ROW,NODE,ISO),

. (-1*FUELNODECOMP(COLUMN,ROW,NODE,ISO))
625 FORMAT(A9,3X,G14.6, 3X,S)

ELSE
WRITE(60,630) FUELNODEZAIDStCOLUMN,ROW, NODE,ISO),

c (-l*FUELNODECOMP(COLUMNROWNODEISO))
630 FORMAT(A9,3X,G4.6,3X,$)

ENDIF
IF (MOD(ISO,2.).EQ.0).AND.

c (ISO.NE.FUELNODEISONUM(COLUMN,ROW,NODE))) THEN
WRITE(60,)
WRITE(60,640)

.640 FORMAT(T8$)
ENDIF
IF (ISO.EQ.FUELNODEISONUM(COLUMN,ROW,NODE)) THEN

WRITE(60,')
ENDIF
IF ISO.EQ.1) THEN

WRITE(90,') 'NODE ',NODE,' ASSEMBLY ,
c ASSYID(COLUMN,ROW)

ENDIF
WRITE(90,645) FUELNODEZAIDS(COLUMN,ROW,NODE,ISO),

c FUELISOVALUE(ISO)
645 FORMATT1,A9,3X,G14.8)
650 CONTINUE

WRITE(80,660) ASSYID(COLUMN,ROW), NODE,
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c (-1lFVELNODEDEN(COLUMN, ROW,NODE))
660 FOREMT(T1 'Assembly ',A5,' node ',12,

c ' density ',G14.6, ' /cc')
CLOSE (UNIT-300)

670 CONTINUE
ENDIF

ENDIF
690 CONTZNUE
700 CONTINUE

* Retrieve BP isotopic compositions.
DO 950 ROW-1,50

DO 940 COLUMN-2,50
IF (BANXNUM(COLMN,R0W).NE.0) THEN

DO 930 NODE-I, MOFBPRANODES BANNUMCOLUMN,ROW))
IF ((BPGO(COLUMNROW,NODE).EQ ..TRUE.).AND.

c (STAT(COLMNRW).EQ.F')) TEN
IF ((BPABSMAT(B9KNUH(COLUMNROW))).EQ.1) THEN

CKASSPERMOLB4C-l.00664904* 11. 9969
*MASSPERMOLB4C-4* l1.0086649049.9269*0.194)+

c (1.008664904*10.9147*0.806))
ALMASSPERMOLAL203-2* 1.00664904*26. 75
ONASSPEM!OLRL203-3*1.008664904*15.858
D10WTINB4C-((1.008664904*9.9269*0.194/100.0)/'

c (1.008664904*((9.9269*0.194/100.0). F
c (10.9147*0.806/100.0))))*MASSPEEMOLB4C*100.0/

-) c (BMASSPERNOL4C+CHASSPERHOLBMC)
Bl1WTINB4C-((1.008664904*10.9147*0.8O6/100.0)/

c (1.008664904*((9.9269*0.194/100.0)+
c (10.9147*0.806/100.0) )))*BMASSPERMOL4C*10.0/
c (BMASSPERMOL4C+CHASSPERMOLB4C)

CWTINB4C-(CMASSPERMOLB4CI
c (BMASSPERMOLB4C+CMASSPERMOLE4C))*100.0

ALWTINAL2O3-(ALMASSPERMOLAL2O3/
c (AU SSPERMOLAL203+OASSPE'MOLAL203) ) 100.0

OWTINAL203- (OASSPERMOLAL203/ 
c (ALMASSPEEMOLAL203+OMASSPERMOLAL203))*100.0

B1OWT-BPRICH(COLUMN,ROW)*B10WTINB4C/100.0
Bl1WT-BPRICE(COLUMN,ROW)*B1WTINB4C/100.0
CWT-BRICR(COLUMN,ROW)*CiTI BC/100.0
ALWT-ALWTIAL203*(100.0-BPRICH(COLUMN,ROW))/100.0
OWTOWINAL203*(100.0-PRICH(COLUMN,ROW)i 100.0
DO 706 ISO-1,2

IF (ISO.EQ.1) THEN
WRITE(70,701) BML, (-1ALWT), NODE,

c ASSYID(COLUMN,ROW), BPRICH(COLUMNROW)
701 * FORTTl,'N',14,TS8, 13027.50c',T20,G14.8,3X,

c 'S Bunable poison composition for node ',
c 12,' of assembly ',A5,', ',F7.3,
c ' WT B4C IN ORIGINAL 4C-AL203)

ELSE
WRITE(70,702) (-2*OWT)

702 FORMAT(T8,' 016.50c',T20,G14.8)
WRTE(70,703) -1*CWT)

703 FORMAT(T8,' 6000.50c',T20,Gl4.S)
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URXTE(70,704) (-1Bl10WT)
704 VORW§T(T8,' 5010.50c',T20,G14.8)

WRITE (70,705) (-19*11WT)
705 FORMAT(TS, ' 5011.56c',T20,G14.8)

ENDIF-
706 CONTINUE

ELSEIF ((PABMTANKNM(COLMN, ROW))) .NE.1) THEN
DO 709 IS-1,BPATDATA(BANKNUH(COLUMN,ROW),2)

IF (ISO.EQ.l) THEN
WRITE (70,707) BPM,

c BPMTZASDS (BAKU( (COLUMN, ROW),SO)
c (-l*BPMATWTS BAKNM(COLM, ROW), ISO)'), NODE,
c ASSYID (COLMN, ROW)

707 FORMAT(T, 'N'M,I4,TS,A9,T20,G14.8,3X,
c *$ Burnable poison composition for node ',
*c 12,' of assembly ,A9)

ELSE
WRITE(70,708)

c BPZTZAIDS (ANUM (COLUMN, OW, ISO),
c (-I*BPMTWTS (BAN NU(COLUMN, ROW), ISO))

708 FORAT(T8,A9,T20,G14 .8)
ENDIF

709 CONTINUE
ENDIF

BPML-BPML+l
j ItF ((PABSMAT(BANIC M(COLMNROW))) .EQ.l) THEN

BPDENTOGO (COLUMN, ROW, NODE)-BPDEN (COLUMN, ROW)
ELSEIF (BPABSHAT(BANKNUM(COLUMN,ROW))).NE 1) THEN

SPDENTOGO(COLUMN,ROW,NODE)-
c BPHATDATA(ANKNUH(COLUMN,ROW),1)

ENDIF
ELSEIF ((BPGO(COLUMN,ROW,NODE).EQ..TRUE.).AND.

C (STAT(COLUMN,ROW).NE.'F')) THEN
* Get B-1Q and B-11 composition data for BPRA

COMMAND1(l:11)-'rm ./*.temp'
RES-SYSTEM(COMMANDI)
N-0
DO 762 C-1,5

IF ASSY1D(COLUMN,R0W)(C:C).NE.' ) THEN
N-N+1

ENDIF
762 CONTINUE

COMMAND2(-i6)-'cp ./'
DO 764 C-1,N

COMMAND2((C+6):(C+6))-ASSYID(COLUMN,ROW)(C:C)
764 CONTINUE

Ni-INT(NODE/10.0)
- CEN1-CHAR(N1+48)

N2-INT(NODE- (2*10))
CHN2-CAR (N2+48)
COMMAND2((N+7):(N+14))-'/??????N'
CCOMAND2((N+15):(N+15))-CHNI
COMMAND2((N+16):(N+16))-CHN2
COMMAND2((N+17):(N+26))-'????????AC'
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766

*

COMMAND2((N+27):1N+28))-CYCLE
COMMAND2((N+29):(N+29))-'T'
RIMSTPTI-INT (EFPD/100. 0)
CESTPTl-CRARINlUSTPTl48)
NDMSTPT2-INT((EFPD- (NUSSTPTI*O0)1/10.0)
CHSTPT2-CKAR(NUMsTPT2+48)
NUHSTPT3-INTI(EFPD-(NUMSTPT1*100)-

c (NUMSTPT2*10)))
CRSTPT3-CKAR(NUMSTPT3+48)
CONMAND2((N+30):(N+30))-CHSTPT1
COMHAND2C(N+31): (N+31))-CHSTPT2
COMSAND2 C (N+32) (1+32) )-CHSTPT3
COMMhAND2((N+33) :(+40))-'.cut .N'
COMMAND2((N+4l)z(N+41))-CHN1
COMMAND2((N+42)s(N+42))-CHK2
COMHAND2('(N+43):(N+47))-' .temp'
DO 766 C-(N+48),54

COHMAND2(C:C)-' 
CONTINUE
RES-SYSTEH(COMAND2)
FILENAME(1:8)-COMHAND2C(N+40):(N+47))
OPEN UNIT-300, FILE-FILEXAME, STATUS-'OLD')

REINDDNIT-300)
SPRAISOVALUE(1)-0.0
BPRAISOVALUE(2)-0.0
BPRAISONAME1)-'
BPRA!SONAME(2)-'
REWIND (300)
BPFIND-.FALSE.
DO B00 WHILE (PFIND.CQ..FALSE.)

READ(300,780) PLABEL
FORMAT (T98,A14)
IF (SPLABEL.EQ.'light elements') THEN

READ(300,*)-
READ(300,790) FORMATLABEL
FORMAT (T46,A29)
IF FORMATLABEL.EQ.
'nuclide concentrations, grams') THEN

BPFIND-.TRUE..
ENDIF

ENDIF
CONTINUE
DO 820 CT1-1,25

READ (300,910) BPRAISOAME(1)
FORMAT (T6,A6)
IF (BPRA!SOANE(1)EQ. ' b 10 ') THEN

BAC:KSPACE (300)
EXIT

ENDIF
CONTINUE
READ (300,830) BPRAISO14AME(1), BPRAISOVALUE(1)
FORMAT (TAG, T<COLUMNSTART>,G1O.2)

780

790

E00

810

820

830
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READ (300,840) BPRAISONME(2), BPRAISOVALUE(2)
940 FORMAT (T6,A6, T<LMNSTART>, 610.2)

IF (BPRASOMM(1).EQ.' b 10 '1) THEN
BPRAID(COLUMNROW,NODE.1)in' 5010.50c'
BPNODECONP (COLUMN, ROW, NODE, 1)-BPRAISOVALUE (1)

ENDIF
IF BPMAISONE(2).EQ. b 11 ') THEN

BPRAAD(COLMNN,ROW,NODE,2)-' 5011.56c'
BPNODECOMP (COLUMN,ROW, NODE,2)-BPRAISOVALUE(2)

ENDIF
IF ((BPABSMAT(BAINU(COLUMNROW))) .EQ.1) TR

CHSSPERMOLB4C-.00866494*11.8969
BMASSPERMOLB4C-4*((1.008664904*9.9269'0.194)+

c (1.008664904*10.9147*0.606))
LMhASSPERMOLAL203-2*1.008664904*26.75

CMASSPERMOLAL203-3*1.00866i904*15.858
CWTINB4C-CMASSPERMOLB4C/

c (BtSSPEPMOL4C+CMASSPERMOL4C))*100.0
ALMSNA203- (ALHASSPERNOLAL203/

c (MSPERMOLAL203+M SPEROLAL203) ) *100.0
OWTINAL2O3-(OMASSPERMOLAL203/

c (ALMASSPERHOLAL203+OMASSPERMOLAL203) *100.0
CWT-BPRICH(COLUMN,ROW)*CWTINB4C/100.0
ALWT-ALWTrNAL2o3*(100.0-BPRIC(COLUMN,ROW) )/100.O
OWT-OWTINAL203*(100.0-EPRICH(COLUMN,ROW))/100.0
IF (BAMDW.EQ..TRUE.) THEN

BPVOL-(PI)*(BPRAD(COLUMNROW)**2) *
c NODEMEIGHT(NODE)*SPROD

ELSEIF (WESTINGHOUSE.EQ..TRUE.) TEN
IF (WBPBAWkANKNUM(COLUMNROW)).EQ.1) THEN

BPAREAI- ()*
c (BPRDIM(BANKNUM(COLUMN,ROW),1)**2)

ELSEIF ((WBPRA(BANKNUM(COLUMN,ROW)).EQ.2).OR.
c (WBPRBANKNUM(COLUMN,ROW)).EQ.3)) THEN

BPARE-( (Pl)*
c EPRAXDIM(BANKNuM(cOLMNROW),4)**2))-
C ((PI)
c (BPRAXDIM(BANKNUM(COLUMN,ROW),3)**2))

ENDIF
IF (WBPRATYPE(BANUM(COLUMN,ROW)).EQ.1) THEN

BPVOL-BPAREA*4*NODENElGHT(NODE)
ELSEIF (WBPRATYPE(BANKNUM(COLUMN,ROW)).EQ.2) THEN

BPVOL-BPAREA*8*NODEHEIGHT(NODE)
ELSEIF (WBPRATYPE(BANKNUM(COLUMN,ROW)).EQ.3) THEN

BPVOL-BPAREA'9*NODEHEIGHT(NODE)
ELSEIF (WEPRATYPE (BANKNUM (COLUMN, ROW)).EQ.4) THEN

BPVOL-BPAREA*O 0*NODEHEIGHT(NODE)
ELSEIF (WBPRATYPE(BANKNUM(COLUMN,ROW)).EQ.5) THEN

BPVOL-BPAREA*12*NODEHEIGHT(NODE)
ELSEIF (WBPRATYPE EANENUM(COLUMNROW)).EQ.6) THEN

BPVOL-BPAREA* 16*NODEHEIGHT(NODEI
ELSEIF WBPRATYPE(BANKNUM(COLUMN,ROW)).EQ.7) THEN

BPVOL-BPAREA*20*NODEHEIGHT (NODE)
ENDIF
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ENDIF
BPNASSTOTAL-((ALWT+OWT+CWT)*BPDEN COLUMN,ROW)*

c BPWOL/00.0)+BPNODECOP(COLUMN,ROW,NODE,1)+
c BPNODECOMP(COLUMN,ROW,NODE,2)

ALWT-(ALWT*EBPDENCOLUMN,ROW)*BPVOL)/BPtASSTOTAL
ONT-(OWT*BPDEN(COLUMN, ROW)*BPVOL)/BPMASSTOTAL
CWT- CWT*BPDENICOLUMN,ROW)*BPVOL)/BPMASTOTAL
10WTmBPNODECOMP(COLVMN,W,NODE, 1) *0O0.0/

c EPNASSTOTAL
BllWT-LBNODECONP(COLUMN,ROW,NODE,2)*l00.0/

c BPMASSTOTAL
DO 900 ISO-1,2

IF ISO.EQ.1) THEN
WRITE(70,850) EPHL, (-*ALWT), NOpE,

c ASSYID(COLUMN,ROW), SPRICH(COLUMNeROW)
850 FORMAT(Tl,'M',I,TO,'l3027.SOc',T20,Gl4.B,3X,

c '$ Burnable polyon composition for node ',
c 12,' of assembly ,AS,', '1,F7.3,
c ' WT% 4C IN ORIGINAL B4C-AL203' 

ELSE
FITE(70,860) -l*OWT)

860 FORMAT(TS,' 8016.50c',T20,G14.8)
WRITE(70,870) (-*CWT)

870 FORHILT(TG,' 600.50c',T20,Gl4.8)
WRITE(70,680) (-l*Bl0WT)

860 FORMT(T8,' 5010.50c',T20,G14.8)
WRITEl(70,890) (-l*BllWT)

890 FORMST(T8,' 011.56c',T20,G14.8)
ENDIF

900 CONTINUE
ELSEIF ((BPABSMAT(BANXNUM(COLUMN,ROW))).NE..1) THEN

IF (BANDW.EQ..TRUE.) TEN 
BPVOL-IPI)*(BPRAD(COLUMN,ROW)**2)*

c NODEHEIGHT(NODE)*BPROD
ELSEIF (WESTINGROUSE.EQ..TRUE.) THEN

IF (WPRA(BANKNUM(COL,Row)) .EQ.1) THEN
BPAREA- (PI) *

c (BPRDIM(BANKNM(COLUMN,ROW),1)**2)
ELSEIF (WBPRA(BANKNUM(COLUMN,ROW)).EQ.2).OR.

c (WBPRA(BANNUMN(COLUMN,ROW)).EQ.3)) THEN
BPAREA-((PI)*

c (EPRAXDIH(BAENLUM(COLUMN,ROW),4)**2) -
c ((P1)'
c (BPRAxDIM (BANKNUM (COLUMN, ROW) 3) 2))

ENDIF
IF (WBPRATYPE (BANKNUM (COLUMN, ROW) .EQ. 2) THEN

BPVOL-BPAREA*4*NODEHEIGHT(NODE)
ELSEIF (WBPATYPE (LANUM(COLUMN, ROW)).EQ.2) TEN

BPVOL-BPAREA8*NODEHEIGHT(NODE)
ELSEIF (WBPRATYPE(SANNUM(COLUMN,ROW)).EQ.3) THEN

BPVOL-BPAREA 9*NODEHEIGXT(NODE)
ELSEIF (BPRATYPE(LNKNUMN(COLUMN,ROW)).E.4) THEN

BPVOL-BPAREA*10*NODEHEIGHT(NODE)
ELSEIF (WBPRATYPE (BANKUM(COLUMNROW)).EQ.5) THEN
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BPvOL-BPAEA*12*NODEHEIGHTiNODE)
ELSEIF (BPRATYPE(BANICUM(COLUMN,ROW)).EQ.6)- TEN

BPyOL-BPAPEA*16*NODEHEIGHT(NODE)
ELSEIF (WEPRATYPEEANIUM (COLUMN, ROW)) .EQ. 7) THEN

BpVOL-BPAREA*20*NODEHEIGHT(NODE)
ENDIF

ENDIF
BPMASSTOTAL-O.0
DO 902 ISOi,BPMATDATA(BNKNHM (COLUmN,ROW),2)

IF ((BpMATZAIDS (BANR (COLUMN, OW),ISO) .NE.
c (' 5010.50C')).OR.
c (BPMATZAIDS (ENNUM (COLUMN, ROW), ISO) . NE.
c (' 5010.50c)).OR.
c (BPZ5AZAIDS(BANNUM (COLUMN,ROW),ISO).NE.
c V' 5011.56C')).OR.
C (BPMATZAIDS(BANKNUH(COLUMN,ROW),ISO).NE.
c (g 5011.56c'))) THEN

BPMASSTOTAL-BPHASSTOTAL+
c ((BPHATWTS (AN NUh(COLUMN, ROW), ISO))*
c BPMhTDATA (BANKNUM (COLUMN, ROW), 1)*
c BPVOL/100.0)

ENDIF
902 CONTINUE

BPMASSTOTAL-BPASSTOTAL+
c BPNODECOMP (COLUMN, ROW, NODE, 1)+J ' c BPNODECO (COLUN, ROW, NODE, 2)

IBOWT-BPNODECONP(COLUMN,ROWNODE,1)*100.0/
c BPMASSTOTAL

B;1NT-BPNODECOMP(COLUMN,ROW,NODE,2)*100.0/
c BPMASSTOTAL

DO 916 ISO-l,BPMATDATA(BANXNUM(COLUMN,ROW),2)
IF (ISO.EQ.1) THEN

IF ((BPMATZAIDS(BANXNM(COLUMN,ROW),ISO) .NE.
c (' S010.50C')).OR.
c (BPMATZAIDS(BANKNUM(COLUHN,ROW),ISO).NE.
c ' 5010.50c')).OR.
c (BPMATZAIDS(BANKNUM(COLUMNROW),ISO).NE.
c ' 5011.56C')).OR.
c (BPMATZAIDS(ANOM(COLUMN,ROW),ISO).NE.
C ' 5011.56c'))) THEN

WRITE(70,904) BPML,
c DPMATZAIDS(BANICUM(COLUMN,ROW),rSO),
c (-l*BPMTWTS(IBANKUM(COLUMN,ROW),ISO)*
c BPMATDATA(BANKNUM(COLUMN,ROW),1)*
C BPVOL/BPMASSTOTAL), NODE,
C ASSYID(COLUMN,ROW)

904 FORMAT(Ti, 'H',I4,T6,A9,T20,Gl4.8,3X,
c I$ Burnable poison composition for node ',
C 12,' of assembly ',AS)

ELSEIF (BPMATZAIDS(BANKNUM(COLUMN,ROW),ISO).EQ.
C (' 50l0.SQC').OR.
c (BPMATZAIDS(BANKNUM(COLUMN,ROW),ISO).EQ.
C (' 5010.50c'))) THEN

WRITE(70,906) PML, (-l*BOWTJ, NODE,
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c ASSYID(COLUMNROW)
906 FORMAT(T1,'M',I4,T8,' 5010.50c',T20,G14.8,3X,

C I$ Burnable poison composition for node ',
c 12,' of assembly ',A5)

ELSEIF ((BPN4TZAIDS(BANKNMI(COLUMNROW),ISO).EQ.
c (' 5011.56C')).OR.
c (BPMATZAIDS(BAKNUM (COLUMN,ROW),ISO).EQ.
c ' 5011.56c'))) THEN

WRITE(70,908) BPML, -1*B11WT). NODE,
c ASSYID(COLUHN,ROW)

908 FORMAT1,'H',I4,T6,' 5011.56c',T20,G14.8,3X,
c '$ Burnable poison composition for node ',
C 12,' of assembly ',A5)

ENDIF
ELSE

IF ((BPMATZAIDS (BJWNUM(COLUN,ROW),ISO) .EQ.
c (I 5010.SOC')).OR. 
c BEPM;LTZAIDS (BANKNUM(COLUMN, ROW), ISO) EQ.
c ' 010.50c'))) TEER

WRITE(70,910) (-1*B10WT)
910 FORATIT8,' 5010.S0c',T20,G14.8)

ELSEIF (BPMATZAIDS(EANNUH (COLUMN,ROW),ISO).EQ.
c (' 5011.56C')).OR.
e (BPT4ZAIDS(BANKUM (COLUMN,ROW).,ISO) EQ.
c ('S5011.56c'))) TEEN

WRMTE(70,912) (-ll11wT)
912 FORMAT(T8,' 5011.56c',T20,G14.8)

ELSE
;WRITE(70,910)

c BPMATZADS (tBANKUN (COLUMN, ROW) ISO)
c (-1*BPMATTS (LBANICN(COLUMN,ROW),XSO)*
c DPMATDATA(BANKNUM(COLUMN,ROW),1)*
e BPVOL/BPMASSTOTAL)

914 FORHAT(T8,A9,T20,G14.8)
ENDIF

ENDIF
916 CONTINUE

ENDIF
BPML-BPML+1
BPDENTOGO(COLUMN,ROW.NODE)-BPNASSTOTAL/BPVOL

ELSEIF (BPRUNIQUE(COLUMN,ROW).EQ..TRUE.) THEN
IF (BPGO(COLUMN,ROW,NODE).EQ..FALSE.).AND.

c (BPRABSNODE (BANNUM(COLUMN,ROW),NODE).EQ.'Y')) TEN
IF (BPNONABSKAT(BANKNUM(cOLUMNROW)).EQ.1) THEN

ALMAsSPERMOLAL23-2*1.008664904*26.75
OMASSPERMOLAL203-3*1.00B664904*15.658
ALWTINAL203-(ALIASSEERNOLAL203/

c (ALMASSPERMOLAL203+OMASSPERMOLAL203))*100.0
* OWTrNAL2O3-(OMASSPERMOLAL2O3/

c (ALHASSPERM0LPL203+OMASSPERMOLAL203))*100.0
ALWT-ALWTNAL203
OWT-OWTINAL203
DO 922 ISO-1,2

IF (ISO.EQ.1) THEN
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HRITE170,918) PML, (-1*ALNT), NODE,
c ASSYID (COLUMN, ROW)

918 FORAT(T1, M',14,TS, '13027.50c',T20,G14.8,3X,
c '$ Non-absorbing burnable poison',
c 'composition for node '
c 12,' of assembly ',AS)

ELSE
WRITE(70,920) C-l*OWT)

920 FORMAT(T8, ' 016.50c',T20,G14.8)
ENDIF

922 CONTINUE-
ELSEIF (PNONABSMAT(BANENUM(COLUMN,ROW)).NE.1) THEN

CO 928 ISO-1,NONBPMATDATA(BANKNUM(COLUMN,ROW),2)
If (ISO.EQ.1) THEN

WRITE(70,924) BPML,
c NONBPM7TZAIDS (BANKNUM (COLMN, ROW),ISO),
C (-*NONBPMATWTS(BANKNUL1(cOLUMNROwO)ISO)),
c NODE, ASSYID(COLUMN,ROW)

924 FORMAT(Tl, '',I4,Te,A9,T20,G14.8,3X,
c . '$ Non-absorbing burnable poison',
c 'composition for node ',
c I2,' of assembly ',AS)

ELSE
JRITE(70,926)

c NONBPMATZAIDS(BANONUM(COLUMN,ROW),ISO),
c (-I*NONBPMTWTS(BANXNUM(COLUMN,ROW),1Iso))

926 FORMAT(T8,A9,T20,G14.8)
ENDIF

928 CONTINUE
ENDIF

BPMLBPML+1.
ENDIF

ENDIF
CLOSE (UNIT-300)

930 CONTINUE
ENDIF

940 CONTINUE
950 CONTINUE

COMHAND3(1:11)-'r ./*.temp'
RES-SYSTEM(COMMAND3)
CLOSE(UNIT-60)
CLOSE(UNIT-70)
CLOSE(UNIT-80)
CLOSE(UNIT-90)

RETURN
END

* . SUBROUTINE GEOSECTION *

* This subroutine writes the geometry section of the CNP
input deck. *

SUBROUTINE GEOSECTION (NUHREGABOVE, NUMOFLOWREG,
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c SYSTENWEST, BANKNUM,
c DESNUM, NUMOFCNPFUELNODES,
cCLADMATERIAL, NUHMREGABOVEBPRA, NUMOFRANKS,
c BANKID,- UtREGABOVECRA, NHREGABOVEAPSRA,
c NUMOFSPACERS,
c EFPD. SURYVALUESPEC, PVCLADIR, PVCLADTHICKNESS,
c.PVTEICXNESS, REGABOVE, SPACERDIST,
c ENDFITEEIGHT, LOWERREGION, PVDENSITY,
c PVCLADDENSITY, SHIELDIR, SELDTHICNESS,
c XODDENSITY, SHIELDDENSITY, BARRELIR, BARRELTHICKNESS,
c EARRELDENSITY, PINPITCH, CNPFUELHEIGHT,
c FUELRADIUS, CLADRADIUS, ASSYPLENUM,
c ENDCAPHEIGHT, FRUPLENHAT, FRLPLENHAT,
c LEnFMT, UEFMAT, REGABOVEEPRA,
c REGA9OVECRA, REGABOVEAPSRA,
c SPACERHEIGHT,
c PREFIX, CYCLE, GEOFILE, SURFTYPESPEC,
c ASSYID, BANXDES,
c EIGHTH, QUARTER, FULL, BANDW, WESTINGHOUSE, CE,
c BOTEPNODEHEIGHT, MCNPBPRAHEIGRT,
c BPRDIM, BPRPLEN, BPRMLADMAT,
c GTDATA, GTHAT, NUMOFBPRANODES,
c BPRUPLENMAT, BPRLPLENNAT, ITDATA,
c ITHAT, CRADIM, CRABSMAT,
c CRUPLENMAT, CRLPLENMAT, CRCLADMAT, ASRADIM,

' g c APSRABSHAT, APSRCLADMAT, APSRUPLENMAT, ASRLPLENMAT,
c ASRIPLUGDEN, APSRIPLUGFRAC,

j c BAFELEDENSITY, PVOUTERSURF, SYSTEMSOUTH, SYSTEMTOP,
cSYSTEMBOTTOM, S, ASSYPITCH, BAFrLESEPARATION,

* c BAFFLETHICKNESS, NUMOFNODES, ISOREQUEST,
cNODEREIGHT,
c GRAMS, ENRICHMENT, STAT, RODNUM, MN,
c LOWERREGIONZAIDS, SIELDWTS, LOWERREGIONWTS,
c UEFWTS, BAFFLEZAIDS, PVZAIDS, LEFZAIDS, FRLPLENZAIDS,
cSHIELDZAIDS, PVCLADZAIDS, ABOVENTS, FRUPLENZAIDS,
cPVCLADWTS, FRUPLENWTS, LEFWTS, PVWTS, BRRELWTS,
c ABOVEZArDS, BARRELZAIDS, BAFFLENTS, FRLPLENWTS,
c UEFZAIDS, SPACERMAT, SPACERVOL, PPMB, PVISONUM,
c PVCLADISONUH, SIELDISONUM, BARRELISONUM, EAFFLEISONUM,
c CRABSZAIDS, CRABSWTS, CRUPZS, CRUPLENWTS,
c CRLPLENZAIDS, CRLPLENWTS, APSRUPLENWTS, APSRLPLENZAIDS,
c APSRUPLENZ AIDS, APSRLPLENWTS, APSRABSWTS, APSRABSZAIDS,
c BPRLPLENZAIDS, BPRUPLENZAIDS, BPRLPLENWTS, PRUPLENWTS,
c ABOVEBPRAZAIDS, ABOVEBPRANTS, ABOVECRAZAIDS, ABOVECRANTS,
c ABOVEAPSRAZAIDS, ABOVEAPSRAWTS, FUELNODEDEN,.BPDENTOGO,
c BPRABSNODE, BPNONABSMAT, NONBPMATDATA, AL203DENSITY,
cPITCH, MATFILE, NUMOFMhDESIGNS, GTAXDATA, GTSPLIT,
c NUMOFGTAXS, GTAXMAT, ITAXDATA, ITSPLIT,
c NUMOFITAXS, ITAXMAT, CRAXDIM, CRABSAXMAT,
c CABSAXWTS1 , HYBRID, HYBFLAG, NUMCRAXS, CRAXCLADMAT,
c CRABSAXZA!DS, BPRAXDIH, WBPRATYPE, WSPRA,
c AL203B4CDENSITY, SPM4SS, SPH4INC, SPM4ZR)

INTEGER
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c KUHREGABOVE, NUMOFLE0EG, PVHL, SYSTEMWEST, PVCHL, BODML,
c TSML, BARELML, lOW)EGHL(1), BAFFLE50, BNKNUM(50,50),
c DESN1(50,50), NUHOEMCNPFUELNODES(20),
c CLPSTERZAL(20), CLADHL(50,50)s
c FRUPIL(5O5O), FRLPHL(5O,5O), FRLEEML(50,50), FRUEEML(50, 0),
c NUMREGABOVEBPRA, FRUREGIONML(50,50,20), NUMOFBANKS,.
c DANKID(20), NUHREGABOVECRA, NEGABOVEPSRA,
c IWMOESPACERS(20), HOH1OSPACERML,
c UUMSTPT1, NUSTPT2, NMSTPT3, IN, MR, SN, WPRSURF, ORSURF,

SYSTEMSOUTH, SYSTEMTOP, REGION, SYSTEBOTTOMI,
c PVCIRSURF, TSORSURF, TSIRSURF, BORSURF, BIRSURF, UN,
• FCOREBOTSURF, FCOREUNIV, LOWREGSURF(10), COLUMN, ROW,
c ASSYUNIV(50,50), COREHIDTHOLD, OREWIDTH, BAFQ1PIUNrV,
c BAFQ1P2UNIV, BAFQlP3UNIV, BAFQlP4UNIV, BAFQ2P1UNIV,
c BAFQ2P2UNIV, BAFQ2P3UNIV, BAFQ2P4UNIV,.BhFQ3P1UNIV,
c BAFQ3P2UNIV, BAFQ3P3UNIV, BAFQ3P4UNIV, BAFQ4PlUNIV,
c BAFQ4P2UNIV, AFQ4P3UNIV, BAEQ4P4UNIV, CLUCNORTHSURF,
c CLUCSOUTHSURF, CLUCEASTSURF, CLUCWESTSURF, ATwIDTHf
c COUNT, BhCDNORTHSURF, BAFACDSOUTHSURF, AFBCDEASTSURF,
c BAFBCDWESTSURF, BAFACDFGNORTESURF, AFACDFGSOUTHSURF#
c BAFBCDKLEASTSURF, AFBCDKLWESTSURF, MIJKLNORTHSURF,
c BAFRIJKLSOUTHSURF, BAFEFGIJEASTSURF, BAFEFGIJWESTSURF,
c FRUN, CRUN, BPRUN, PSRUN, GTUN, ITUN, FRUNIV(50,50),
c GTONIV(50,50), TUNIV(50,50), CRIUNIV(50,50),
c PRAUNIV(50,50), APSIAUNIV(50,50), RO, CO, DRUM,
c SURFNUM, PITCHNORTH, PITCHSOUTH, PITCHEAST,
c PITCHWEST, MCNPNODE, Z, CURENTSURFLABEL, V,
TOPNODETOPSURF, NODETOPSURF, NODEBOTTOMSURF, RADIUS,

e CLADIRSURF, CLADORSURF, CLADTOPSURF, CLADBOTTOMSURF,
c PLENUMTOPSURF, PLENUHBOTTONSURF, UEFBOTTOMSURF,
c UEFTOPSURF, REGIONTOPSURF, REGIONBOTTOMSURF, EN, SPN,
c SPACERTOPSURF, SP;LCERBOTTOMSURF, ATERREGIONTOPSURF,
c WATERREGIONBOTTONSURF, BPNODEML,
c TOPEPNODETOPSURF, PNODETOPSURF, BPNODEBOTTOMSURF,
c BPRADIUS, BPCLADIRSURF, BPCLADORSURF, BPCLADTOPSURF,
c PCLADBOTTOMSURF, BPRCLADMRT(20), BPCLADMLSO,5O),
c BPRUP(L(50,50), BPRLP.L(50,50), GTTOPSURF,
c GTBOTSURF, GTORSURF, GTIRSURF, BPLEFTOPSURF,
c GTHAT(20), GTML(50,50),-
c NUMOFBPRANODES(20), GTLEFML(50,S0), GTUEFML(50,50),
c ITTOPSURF, ITBOTSURF, ITORSURF, ITIRSURF,
c ITLEFML(50,50), ITUEFML(50,50), ITMAT(20), ITML(50,50),
c CRABSSURF, CRCLADIRSURF, CRCLADORSURF, CRCLADTOPSURF,
c CRCLADBOTTOMSURF, CRABSML,
c CRClADML(50,50), CRUPML(50,50), CRLPML(50,50),
c CRLEFTOPSURF, CCLADMAT(20).
c APSRABSSURF, APSRCLADIRSURF, APSRCLADORSURF,
c APSRCLADBOTTOMSURF,
APSRABSBOTTOMSURF, APSRABSTOPSURF, APSRUPTOPSURF,

c APSRIPLUGTOPSURF, APSRCLADTOPSURF, APSRABSML,
c APSRCLADML(50,50), APSRCLhDMAT(20), APSRUPML(50,50),
c APSRLPML(50,50), APSRIPLUGMLI(50,50),
c APSRLEFTOPSURF,
c NUMOFNODES, ISOREQUEST, FMN, PMN,
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c RODNUM 20), PVISONUM, PVCLADISONMS, SIELDISONUM,
c BARRELISONU, BAFFLEISONUM, SPACEHMAT(20,10),
c EOlOSPAKLM (20,15), FUELNODEMI, CRABSTOPSURF,
c CRABSBOTTOMSURF, BPNON HABSAT(20) NMOFFADESIGNS,
c COMBOVAL(20), LGTS, LGTSOR, GTS, UGTSOR,
c GTSECTTOPSURF(5), GTSECTBOTSURF(5), GTSECTORSURF(5),
c GTSECTIRSURF(S), GTSPLIT, NMOFGTAXS(20),
c GTAXMT(20,S), GTAXML50,50,5), LITS, LITSOR,
o UITS, UITSOR,
cITSECTTOPSURF(5), ITSECTBOTSURF(5), ITSECTORSURF(5),
c ITSECTIRSURF(5), ITSPLIT, NUMOFITAXS(20),
c ITAXMAT(20,S), ITAXML(50,50,5), HYBRID, HYBFLAG(20),
c NHCRAXS(20), CRAXCLADMAT(20,20), BPRA(20),
c WBPRATYPE(20)

* 
REAL
c EFPD, SURFVAILUESPEC(200), VCLADIR, PVCLADTHICKNESS,
c PVTHICKNESS, REGAOVE20,3), SPACERDIST(20,10),
c ENDFITHEIGHT(20,2), LWERE1GION(10,3), PDENSITY,
c PVCLADDENSITY, SHIELDIR, SHIELDTHICKNESS,

MODDENSITY, SHIELDDENSITY, BARRELIR, ARRELTHICKNESS,
c EARRELDENSITY, PINPITCH(20), HMCPFUELBEIGHT(20,50)o
• FUELRADIUS(20), CLADRADIUS(20,2), ASSYPLENUH(20,2),
c ENDCAPHEIGHT(20,2), FRUPLENMAT(20,2), FRLPLENAT(20,2),
e LEETT(20,2), UEFMAT(20,2), REGABOVESPRX(20,3),
c REGABOVECRA(20,3), REGABOVEAPSRA(20,3),
c SPACERHEIGHTt20,10), ROMOSPACERDEN(20,15), TEMP,
c TOTFUELHEIGHT, CURRENTSURF, CLADRHO,
c BOTEFNODEHEIGHT(20), MCNPBPRhAREIGHT(20,50),
c BPRDIH(20,3), BPRPLEN(20,2), GTDATA(20,4),
c BPRUPLENHAT(20,2), PRLPLENMAT(20,2), ITDATA(20,4),
cCRADIH(20,7), CRASSMAT(20,2), CRUPLENMAT(20,2),
c CRLPLENMAT(20,2), APSRADIH(20,11), APSRAESMAT(20,2),
c APSRUPLENMAT(20,2), APSRLPLENMAT(2D,2),
c APSRIPLUGDEN(20), APSRIPWGFRAC(20), BAFFLEDENSITY,
c ASSYPITCH, BAFFLESEPARATION, BAFFLETHICKNESS, PITCH,
c NODEHEIGHT(50),
c GRAMS(20), NRICHMENT(50,50),
c LOWERREGIONWTS10,35), SIELDWTS(35), UEFWTS20,35),
c ABOVEWTS(20,35), PVCLMDWTS(35), FRUFL!NWTS(20,35),

LEFWTS(20,35), PVWTS(35), BARRELWTS(35),
c BAFFLETS(35), RLPLENWTS(20,35),
c SPACHEIGHT, PI, SPACERVOL(20,10),
c SPACVOL, ODVOL, VAL1, VAL2, VAL3, VAL4, PPZB,
c SPACHASS, MODSASS, SPACFRAC, MODFRAC,
c CRABSWTS(20,35), CRUPLENWTS(20,35), CRLPLENWTS(20,35),
c APSRUPLENWTS(20,35), APSRLPLENWTS(20,35),
c APSRABSWTS(20,35), FUELNODEDEN(50,50,50),
c BPRLPLENWTS(20,35), BPRUPLENWTS(20,35),
c ABOVEBPRAWTS(20,35), ABOVECRAWTS(20,35),
c ABOVEAPSRAWTS(20,35), VALS, BPDENToGo5so,50,50),
c NONBPMATDATA(20,2), AL203DENSITY(20),
c OWTINH20, HWTINH20, BlOWTINK20, BWTINH20, B1OWTINB,
c BWTINB, OWT, HWT, B1OWT, BUT, CRWT, FEWT, ZRWT,
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c SNWT, cwT, MwM, SINT, PWT, SWT, T, NIWT, ALT,
c TINT, COWT, CUWT, NBWT, OWT, TAWT, BWTINH20, TVOL,
c CR50, CR52, CR53, CR54, FE54, E56, FES7, FESS,
c NI59, N60, I61, NI62, NI64, C63, .CU65,
c GTAXDATA(20,4,5), ITAXDATA(20,4,S), CRAXDIM(20,5,20)J,
C CRAESAXMAT(20,2,20), CRAESAXWTS20,35,20),
c BPRFDIH20,6), AL203B4CDENSITY(20),
c SPM4SS(20,10), SPMf4INC(20,10), SPH4ZR(20,10),
c SPINCHASS, SSSMASS, SPINCYRAC, SSSFRAC

*

CEARACTER
c PREFIX*3, CYCLE*2, GEOFILE*14, SURFTYPESPEC(200)*2,
c ASSYID(50,50)*5, BANKDES(20)*5,
c CHSTPT1*1, CHSTPT2*1, CHSTPT3*1,
c STAT(50,50)*1, ATFILE*14,

LOWERREGIONZAIDS(10,35)*9,.
c DAFFLEZAIDS(35)*9, PVZAIDS(35)*9, LEFZAIDS(20,351*9,
c FRLPLENZAIDS(20,35)*9 SELDZAIDS(35)*9,
c PVCLADZAIDS(35)*9, FRUPLENZAIDS(20,35)*9,
c ABOVEZAIDS(20,35)*9, BARRELZAIDS(35)*9,
c UEFZAIDS20,35)*9, CRAESZADS(20,35)*9,
c CRUPZS20,35)*9, CRLPLENZAIDS20,35)*9,
c APSRLPLENZAIDS20,35)*9, APSRUPLENZAIDS20,3)*9,
c APSRABSZAIDS20,35)*9, BPRLPLENZAIDS20,35)*9,
c BPRUPLENZAIDS20,35)*9, ABOVEBPRAZASDS20,35)*9,
c ABOVECRAAIDS20,35)*9, ABOVEAPSRAZAIDS20,35)*9,
c EPRASSNODE(20,50)*1, CRABSAXZAIDSC20,35,20)*9

*
LOGICAL
c EIGHTH, QUARTER, FULL, BANDW, WESTINGHOUSE, CE,

FUNIQUE(50,50), DUNIQUE(50,50), BPRAINSERTED, CRAINSERTED,
c APSRAINSERTED, CRUNIQUE(50,50), APSRUNIQUE(50,50), BPRAFLAG,
c CRAEAG, APSRAFLAG, CLADMLUNIQU, FRUPMUNIQUE,
c FRLPMUNIQUE, FRLEFMLUNIQUE, FRUEFNUNIQUE,
c FRUREGIONMLUNIQUE, LEAVE, PRUNIQUE(50,50), PRUPHLUNIQUE,

BPRLPMLUNIQUE, CRUPILUNIQUE, CRLPMLUNIQUE,
c APSRUPMLUNIQUE, APSRLPMLUNIQUE, PLAINFLAG, COMBOFLAG(20),
c GTWRITE(50,50)

*
PI-3.1415926536
FUE NODEML-0
BPNODEML-3000

* Open the file to contain the geometry specification section of the MCNP
input deck.

GEOFILE(1:3)-PREFIX
GEOFILE(4:4)-'C'
GEOFILE(5:6)-CYCLE
GEOFILE(7t7)-'T'
NUMSTPT1-INT(EFPD100.0)
CESTPT1-CHAR(NUMSTPT1+48)
NUSTPT2-INT( EFPD-(NtSTPT1*100) ) /10.0)
CESTPT2-CHAR(NUSTPT2+48)
NUMSTPT3-INT(EFPD-(NUMSTPT1*100)-
c (NUMSTPT2*10))
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CHSTPT3-CHAR (NUMSTPT3+48)
GEOFILE (8:8) §-CSTPTI
GEOFILE (9:9) -CHSTPT2
GEOFILE(10:20)-CHSTPT3
GEOFILE(1:14)-' .9eo'
OPEN (UNIT-30, FILE-GEOFILE, STATUS- ' UNKOWN")
REWIND(UNIT-30)

Open file to contain the material section of the MCNP input deck.
MATFILE(1:3) -PREFIX
WATFILE (4:4)- 'C'
MATFILE(5:6)-CYCLE
MATFILE(7:7) -'
NUMSTPTI-IN?(EFPD/100.0)
CHSTPTI-CHAR (NUSTPTl48)
RUMSTPT2-INT ( (EFPD- (NUMSTPTl*100) /10.0)
CHSTPT2-CHAR(NUMSTPT2+48)
NUHSTPT3-INT(EFED-(NUMSTPT1*100)-
c (NDMSTPT2*10))
CESTPT3-CAR(NUMSTPT3+49)
MATFILE(8:9) -CHSTPT
MATF1LE(9:9)-CXSTPT2
MATFILE(10:10)-CESTPT3
MATFILE(I:14)- .mat'
OPEN(UNIT-200, FILE-MATFILE, STATUS-'UNKNOWN')
REWIND(UNIT-200)_

WRITE(200,*)
WRITE(200,S)

S FORMAT(Ti,'C MATERIAL SP
WRITE(200,7)

7 FORMAT(T1, 'C')
WRITE(30, 10)

10 FORMAT(Ti,'C GEOMETRY SP.
RUTE (30, 20)

20 FORMAT(Tl,'C')
Initiate line umber at 1.
LN-I

ECIFICATIONS')

ECIFICATIONS'9)

* Initiate material number at 1.
MN-1000

* Initiate surface number at 1.
SN-1

* Write the pressure vessel specification.
WRITE 130,30)

30 FORMAT(T1,'C PRESSURE VESSEL')
IF (EIGHTH.EQ..TRUE.) THEN

PVIRSURF-SN I Pressure vessel inner radius surface label
SURFTYPESPEC(SN)W'CZ'
SURFVALUESPEC(SN)-PVCLADIR+PVCLADTNICKNESS
SN-SN+l
PVORSURF-SN I Pressure vessel outer radius surface label
SURFTYPESPEC(SN)-'CZ
SURFVALUESPEC(SN)-PVCLADIR+PVCLADTHICKNESS+

c PVTECNESS
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PVOUTERSURF-SN
SN-SN+l
SYSTEHSOUTS-SN I System's southern surface label
SURFTYPESPEC(SMi-'PY'
SVRFVALUESPEC(SN)-O.0
SN-SN+1
SYSTENWEST-SN I System's western surface label
SURFTYPESPEC(SM)- 'P 
SDFVALUESPEC(SW)-0
SN-SN+1
SYSTEMTOP-SN System's top surface label
SURFTYPESPEC(SN)-'PZ'
-TEMP-0
DO 40 REGION-1,NWMREGABOVE

TEm1-TEMP+REGABOVE(REGION,1)
40 CONTINUE

TEMP-TEMP+SPACERDIST (,1)
TEMP-TEP+ENDFITHEIGHT(1,1)
TEMP-TEMP+ENDFITEEIGHT(1,2)
SURFVALUESPEC(SN)-TEMP
EN-SN+1
SYSTEMBOTTOM-SN I System's bottom surface label
SURFTYPESPEC(SN)-'PZ'
TElP-0
DO 50 EGION-,NUMOELOWREG

- 50 TEMN-TEMP-LOWERREGION(REGION,1)
-- 50 CONTINUE

SURFYVALUESPEC(SN)-TEMP
SN-SN+I
PVM

* Write Pressure Vessel Material Spec
DO 53 C-1,PVISONUM

IF C.EQ.l) THEN
WRITE(200,51) PVML, PVZAIDS(C), -1PVWTS(C))

5 FORMAT(Tl,.'M',14,TS9,A9,3X,G14.6,' S Pressure Vessel')
ELSE

WRITE(200,52) PVZAIS(C), (l*PVWTS(C))
52 FORMT(T9,A9,3X,Gl4 .6)

ENDIF .
53 CONTINUE

MN-NN+1
WRITE(30,60) LN, PVdL, (-l*PVDENSITY), PVIRSURF,

c (-1*PVORSORF), SYSTEMSOUTH, SYSTEMWEST,
c (-1*SYSTEMTOP), SYSTEMBOTTO ,

60 FORMAT(T1,14,T6,14,TllF7.3,T25,14,lX,14,
c 1X,14,1X,I4,1X,I4,1X,I4,' IMP:N-l')

LN-LN+l
ELSEIF QUARTER.EQ..TRUE.) THEN

PVIRSURF-SN I Pressure vessel, inner radius surface label
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-PVCLADIR+PVCLADTHICKNESS
SN-SN+1
PVORSURF-SN I Pressure vessel outer radius surface label
SURETYPESPEC(SN)-'CZ*
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SURFWILUESPEC (SN) -PVCLADIR+PVCLADTH1CNESS+
c PVSEICKNESS

SN-SN+1
SYSTEMSOUTH-SN I System's southern surface label
SURFTYPESPEC(SN -'FPY
SURFVALUESPEC(SN)-0.0
SN-SN+l
SYSTEMWEST-SN I System's western surface label
SURFTYPESPECISN)-'PX'
SURFVALUESPEC(SN)-0.0
SN-SN+1
SYSTEHTOP-SN I System's top surface label
SURFTYPESPEC(SN)-'PZ'
TEMP-D
DO 70 REGION-1,NUHREGABOVE

TEMP-TEHP+REGABOVE(REGION,1)
70 CONTINUE

TEMP-TEMP+SPACERDIST (1,1)
TEn-TEMP+ENDFITHEIGHT(1,1)
TEHP-TEMP+ENDFITSEIGST (1,2)
SURFVYLUESPEC(SN)-TEMP
SN-SN+1
SYSTEHBOTTOM-SN I System's bottom surface label
SURFTYPESPEC(SN)-'PZ'
TEMP-0

a DO 80 REGION-1,NUMOFLOWREG
TEMP-TEMP-1,WEUREGION(REGION,l)

80 CONTINUE
SURFVALUESPEC(SN)-TEMP
SN-SN+l
PVMN

* Write Pressure Vessel Material Spec
DO 83 C-1,PVISONU1M

IF C.EQ.1) THEN
WRITE(200,81) PVHL, PVZADS(C), (-1*PVWTS (C))

B1 FOsrWT(Tl,'HMI4,T9,A9,3X,G14.6,' . S Pressure Vessel')
ELSE

WRITE(200,82) PVZAIDS(C), (-1*PVWTS(C))
82. FORMRT(T9,A9,3X,G14.6)

ENDIF
83 CONTINUE

MN-MN+1
WRITE(30,90) LN, PVML, (l*PVDENSITY), PVIRSURF,

C (-1*PVORSURF), SYSTEMSOUTE, SYSTENWEST,
c (-1*SYSTEMTOP), SYSTEMBOTTOM

90 FOMAT(TlI4T6,4,Tll,F7.3,T25,I4,lX,I4,
c 1X,I4,1X,I4,1X,I4,1X,I4,' IMP:N-11)

N-LN+1
ELSEIF (FULL.EQ..TRUE.) THEN

PVIRSURF-SN I Pressure vessel inner radius surface label
SURFTYPESPEC(SN)-'C'
SURFVALUESPEC (SN)-PVCLADIR+PVCLADTHICKNESS
SN-SN+1
PVORSURE-SN I Pressure vessel outer radius surface label
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SUR FYPESPEC(SN)-'CZ'
SUREVAUESPEC(SN)-PVCLADrR+PVCLADTHIOESS+

c PVTHICKNESS
SN-SN+1
SYSTEMTOP-SN I System's top surface label
SURFTYPESPEC(SN)-'PZ'
TEMP-0
DO 100 REGION-1,NUMREGABOVE

TEMP-TEHP+REGABOVE(REGION,1)
100 CONTINUE

TEMP-TEMP+SPACERDIST(1,1)
TEMP-TEHP+ENDFITHElIGT(1,l)
TEMP-TEMP+ENDFITHEIGHT(1,2)
SUREVALUESPEC(SN)-TEMP
SN-SN+1
SYSTEMBOTTOM-SN I System's bottom surface label
SURFTYPESPEC(SN)-'PZ'
TEHP-Q
DO 110 REGION-1,NMOFWWREG

TEMP-TEMP-LOWERREGION(REGION,1)
110 CONTINUE

SURFUALUESPEC(SN)-TEMP
SN-SN+1

* Write Pressure Vessel aterial Spec
DO 113 C-1,PVXSONtJM

IF C.EQ.l) TEN
WRITE(200,111) PVML, PVZAIDS(C), (-l*PVWTS(C))

111 FORMAT(Tl, 'IX',14,T9,A9,3X,G14.6,' S Pressure Vessel')
ELSE

WRITE(200,112) PZAIDS(C), (-1*PVWTS(C))
112 FORMAT(T9,A9,3X, G14.6)

ENDIF
113 CONTINUE

MN-MN+1
MUtTE(30,120) LN, PVNI, -1*PVDENSITY), PVIRSURF,

c (-1*PVORSURF), (-1*SYSTEHTOP), SYSTEMBOTTOM
120 FOPMT(Tl,l,T6,4,T1,F7.3,T25,14,1X,14,

c IX,14,IX,14, IiN-l')
LN-LN+1

ENDIF
* Write the-pressure vessel cladding specification.

WRSTE(30,130)
130 FORMAT(T1,'C PRESSURE VESSEL CLADDING')

IF ((EIGHTH.EQ. .TRUE.) .OR. (QUARTER.EQ..TRUE.)) THEN
* PVCIRSURF-SN I Pressure vessel cladding inner radius surface label

SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-PVCLADIR
SN-SN+1
PVCL-MN

* Check Pressure Vessel Cladding
DO 133 C-1,PVCLADISONUM

IF C.EQ.1) THEN
WRITE(200,131) PVCML, PVCLADZAIDS(C),
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c (l*PVLADWTS (C))
131 FORMAT(T1, 'S',14,T9,A9,3XG14.6,

c ' $ Pressure Vessel Clad')
ELSE

WRITE(200,132) PVCLADZAIDSC), (-PVCLADWTS (C))
132 FORMAT(T9,A9,3X,G14.'6)

ENDIF
133 CONTINUE

HNw+1 *
WRITE(30,140) L, PVCHL, -l*PVCLADDENSITY), PVCIRSURF,

c (-1*PIRSURF), SYSTEMSOUTE SYSTEHWEST,
c (-I'SYSTEMTOP), SYSTENBOTTOH

140 FORNAT(T1,14,T6,14,Tl1,F7.3,T25,14,1X,4,
c 1X,I4,1X,I4,1X,r4,1X,r4,' IP:N-1')

LN-LN+1
ELSEIF FULL.EQ..TRUE.) THEN

PVCIRSURF-SN I Pressure vessel cladding inner radius surface label
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-PVCLADIR
SN-SN1K
PVCHL-HN

* Check Pressure Vessel Cladding
DO 143 C-l,PVCLADSONUN

IF (C.EQ.1) THEN
WRITE(200,141) PVCNL, PVCLADZAIDS(C),

c (-1*PVCLAWTS(C))
141 FORMT(Tl,'M',14,T9,A9,3X,G14.6,

c ' S Pressure Vessel Clad')
ELSE

WRITE(200,142) PVCLADZAIDS(C), -1*PVCLADWTS(C))
142 FORMAT(T9,A9,3X,G14.Q)

ENDIF
143 CONTINUE

HN-HN+l
WRITE(30,150) LN, PVCNI, (-I*PVCLADDENSITY), PVCIRSURF,

c (-l*PVIRSURF), (-1tSYSTEMTOP), SYSTEMBOTTOM
150 FORMAT(Tl,14,T6,14,Tl,F7.3,T25,14,1XI4,

c lXI4,1X,14,' rMP:N-1')
LN-LN+1

ENDIF %
* Write the moderator region specification between the pressure vessel
and the thermal shield.

IF (BANDW.EQ..TRUE.) THEN
WRITE(30,152)

152 FORAT(T1,'C BORATED MODERATOR ETWEEN TE ',
c'PRESSURE VESSEL AND TERMAL SHIELD')
ELSEIF (WESTINGHOUSE.EQ..TRUE.) THEN
WRITE(30,154)

154 FORMAT(Tl,'C BORATED MODERATOR BETWEEN THE ,

c'PRESSURE VESSEL AND NEUTRON PAD REGION')
ENDIF
IF i(EIGNTN.EQ..TRUE.).OR.(QUARTER.EQ..TRVE.)) THEN

TSORSURF-SN I Thermal shield outer radius surface label
SUR FYPESPEC(SN)-'CZ'
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SURFVLUESPEC (SN) -SNIELDIR+SHIELDTRICKNESS
SN-SNI1
BMODML-MN
BWTINH2-( (PP)B*1E-6) /(I.O+ PPNB*1E-6) ) *100.0
HWT-( (1.008664904*0.999l67*2.0)/

c ((2.0086649040.999l67*2.0).
c (1.008664904*15.857510) ) *lOO.0-BWTINH2O0

OWT-( (1.009664904*15.857510)/
c ((1.008664904*0.999167*2.0)+
c (1.008664904*15.ES7510)) )*(100.0-BWTINR20)

B1WT-((l.008664904*9.926922*0.194)/
c ((1.008664904*9.926922*0.194)+
c (1.008664904*10.914730*0.806)))*BWTINH20 -

BuINT-C(1.008664904*10.914730*0.806)/
c ((1.008664904*9.926922*0.194)+
c (1.008664904*10.914730*0.806)))*BWTINH20

* Check Borated Moderator
DO 165 C-1,2

IF C.EQ.1) THEN
WRITE(200,161) BMODML,

c (-1'KWT)
161 FOPTT1, 'M1,I4,T9,' 1001.50c',5X,G14.8.

c ' $ Borated Noderator')
ELSE

WRITE(200,162)
c (-*OWT) 

162 FOREAT(T9,' 8016.50c',SX,G14.8)
WRITE (200,163)

c (-1*BlOWT)
163 FORMAT(T9,v 5010.50c',SX,G14.6)

WRITE(200,164)
c (-2*BlWT)

164 FORMAT(T9,' 011.56c',SX,G14.8)
ENDIF

165 CONTINUE
WIUTE(200,166) MODML

166 FORMT(T1,T'II',14,T1O,'LWTR.03T')
MN-MN+1
WRITE(30;170) N, MODML, -i*MODDENSITY), TSORSURF,

c (-1*PVCIRSURF), SYSTEMSOUTH, SYSTEMWEST,
c (-l*SYSTEMTOP), SYSTEMBOTTOM

170 FORMATTl,4,T6,14,Tll,7.4,T25,I4,1X,14,
c 2XI4,1X,I4,1X,14,1X,I4,' IP:N-1')

LN^LN+1
ELSEIF FULL.EQ..TRUE.) THEN

TSORSURF-SN I Thermal shield outer radius surface label
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC (SN) -SHIELDIR+SHIELDTH!CKNESS
SN-SN+l
BMODML-MN
BWTINH20-(( PPMB*1E-6)/(I.0+(PPMB*1E-6) ) ) *100.0
HNT-( 1l.o08664904'0.999167-2.0)/

c (1.008664904*0.999167*2.0)+
c (1.008664904*15.857510)))*(100.0-BWTINH20)
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OWT-C(1.008664904*15.857510)/
c ((1.008664904*0.999167*2.0)+
c (1.009664904*15.857510)))*100.0-BWTINH20)

B1OWT-((1.008664904*9.926922*0.194)/
c ((1.008664904*9.926922*0.194)+
c (1.008664904*10.914730*0.806)))*BWIN20

Bl1WT-( 1.008664904*10.914730*0.8063/
c ((1.006664904*9.926922*0.194)+
c (1.008664904*10.914730*0.806))3*BWTINH20

* Check Borated Moderator
DO 175 C-1,2

IF (C.EQ.1) THEN
WRITE(200,161) BMODML,

c (-I*WT)
171 FORMAT(T1,'M',I4,T9,' 1001.50c%,5X,G14.8,

c I S Borated Moderator')
ELSE

WRITE (200,162)
C (-1*OWT)

172 FORKMT(T9,' 016.50c',5X,G14.8)
WRITE(200,163)

c (-1*BIOWT)
273 FORMAT(T9,' 5010.50c',SX,G14.8)

WRITE(200,164)
c f-2*Bl1WT)

J 174 FORMAT(T9,' 5011.56c',5X,G14.8)
ENDIF

175 CONTINUE
WRITE(200,176) BMODML

176 FORMAT(Ti, 'MT,14,T1O,'LWTR.03T')
MN-MN+1
WRTE(30,190) LN, MODML, -1*0ODDENSITY), TSORSURF,

c (-1*PVCIRSURF), -1*SYSTEMTOP) , SYSTEMBOTTO
180 FORMAT(T,14,T6,14,T1,F7.4,T25,14,1X,14,

c IXl4,2X,14,' IMP:N-')
LN-LN+1

ENDIF
0 Write the thermal shield specification.

IF BANDW.EQ..TRUE.) THEN
WRITE(30,195)

185 FORMAT(TI,'C THERMAL SHIELD')
ELSEIF WESTINGHOUSE.EQ..TRUE.).TEEN

WRITE(30,190)
190 FORMAT(T1,'C NEUTRON PAD')

ENDIF
IF ((EIGHTHEQ..TRUE.).OR.(QtARTER.EQ..TRUE.)) THEN

TSIRSURF-SN I Thermal shield or neutron pad inner radius surface
label

SURFTYPESPEC(SN)- 'CZ'
SURFVALUESPEC(SN)-SHIELDIR
SNzSN+1 
TSML-MN
rF (WESTINGHOUSE.EQ..TRUE.) THEN

IF (NPLOWDEG.GT.45).AND.(EIGHTH.EQ..TRUE.)) THEN
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c lX,I4,lX,I4,lX,I4,lX,I4,' IP:N-1')
LN-LN+l
IF ((EIGHTE.EQ..TRUE.).AND.(NPLOWDEG.GT.(45.0))) THEN

MRXTE(30,206) L, BMODML, (-1*MODDENSITY), TSIRSURF,
c (-*TSORSURF), -l*NPSURFl), SYSTEMWEST,
c (-l*SiSTETOP), SYSTEMBOTTOM

206 FORMATTl,4,6,14,TllF7.3,T25,14,1X,14,
c lX,I4,lX,14,lX,I4,lX,I4,' INPM-1)

L-w+l
ENDIF
IF ((QUARTER.EQ..TRUE.).AND.(NPLOWDEG.GT.(0.0))) THEN

WRITE(30,207) LN, BMODML, -l*fODDENSITY), TSIRSURF,
c -(l*TSORSURF), -l*NPSURFl), SYSTEMWEST,
c (-(*SYSTEHTOP)o, SYSTEMBOTTOM

207 FORET(Tl,,T6,4,Tl2,F7.3,T25,I4,1X,14,
c lX,I4,1X,I4,lX,I4,lX,I4,' IHP:N-1')

LN-LN+l
ENDIF
WRITE(30,208) LN, BHODML, (-l*ODDENSITY), TSIRSURF,

c (-*TSORSORF), PSURF2, SYSTEMSOUTH,
C (-*SYSTEHTOP), SYSTEMBOTTOM

208 FqRAT(Tl,4,T6,I4,TIl,F7.3,T25,14,1X,14,
c lX,I4,1X,I4,lX,I4,1X,I4, IP:N-1')

WN.LN+1
ENDIF

* ELSEIF FULL.EQ..TRUE.) THEN
TSIRSURF-SN I Thermal shield inner radius surface label
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-SHIELDIR
SN-SN+l
TSHL-MN
IF (WESTINGROUSE.EQ..TRUE.) THEN

NPSURFl-SN I Neutron pad radial surface label
SURFTYPESPEC(SN)-'P
SORFVALUESPEC(SN)-8000
SN-SN+1
TSML-HN
NPSURF2-SN I Neutron pad radial surface label
SURFTYPESPEC(SN)-'PI
SURFVALULSPEC(SN)-8010
SN-SN+l
TSL-NS
NPSURF3-SN I Neutron pad radial surface label
SVRFTYPESPEC(SN)-'P
SURFVALUESPEC(SN) 8020
SN-SN+l
TSNL-MN
NPSURF4-SN I Neutron pad radial surface label
SURFIYPESPEC(SN)-'P 

*SURFVALUESPEC(SN)-8030
SN-SN+1
TSML-KN

ENDIF
Check Thermal Shield
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IF (MAWM.EQ..TRUE.) THEN
DO 214 C-1,SHIELDISONUM

IF (C.EQ.1) TEN
WRITE (200,210) TSML, SIELDZIDS (C),

c (-I*SEIELDWTS (C))
210 , FORHAT(T1, 'N',l4,T9,AS,3X,G14.6,

c ' $ Thermal Shield')
ELSE

WRITE(200,212) SEDZAIDS(C), (-1'SHIELDWTS (C))
212 FORAT(T9,A9,3X,G14.6)

ENDDIt
214 CONTINUE

MN-HN+1
WITE(30,216) L, TSML, -1*SHIELDDENSITY), TSIRSURF,

c (-l*TSORSURF), -1*SYSTEHTOP), SYSTEHBOTTOM
216 FOMAT1T1,I4,T6,44,T11,F7.3,T25,I4,1X,I4,

c lX,14,1X,14,' IMPsN-1')
L-LN+1

ELSEIF WESTINGROUSE.EQ..TRUE.) TEN
DO 222 C-1,SEIELDISONDM

IF C.EQ.1) THEN
WRITE(200,218) TSML, SHIELDZAIDS(C),

c (-1*SEIELDWTS(C))
218 FORMAT(Tl,'M',14,T9,A9,3XG14.6,

C ' $ Neutron Pad')
) ELSE

WRITE(200,220) SIELDZAIDS(C), (-1*SHIELDWTS(C))
220 FORMAT(T9,A9,3X,G14.6)

ENDIF
222 CONTINUE

1N-M+2
WRUTE(30,224) LN, TSML, (-1*SHIELDDENSITY), TSIRSURF,

C (-1*TSORSURF), (-*SYSTEMTOP), SYSTEMBOTTOM,
c NPSURF1, (-1*NPSURF2)

224 FORMAT(Tl,I4,T6,14,Tll,F7.3,T25,14,1X,I4,
e 1XI4,lX,14,1X,I4,1X,I4,' IMP:N-1')

LN-LN+1
WRITE(30,226) LN, TSML, -1*SHIELDDENSITY), TSIRSURF,

c (-l*TSORSURF), (-1*SYSTEMTOP), SYSTEMBOTTOM,
c NPSURF4, (-I*NPSURF3)

226 F'ONMT(T1,14,T6,I4,Tll,F7.3,T25,I4,1X,I4,
c 1X,I4,1X,14,1X,I4,1X,S4,' IMP:N-1')

LN-LN+1
WRXTE(30,228) LN, TSNL, C-1*SxrELDDEKStTYj, TSIRSURF,

c (-1TSORSURF), (-1*SYSTEMTOP), SYSTEMBOTTOM,
c NPSURF2, (-1*NPSURFl)

228 FORAT(TI,S4,T6,14,Tll,F7.3,T25,14,IX,14,
c lX,S4,1X,14,1X,14,1X,14,' IHP:N-1')

LN-LN+1
WRITE(30,230) LN, TSML, (-1*SHIELDDENSITY), TSIRSURF,

c (-1*TSORSURF) (*SYSTEHTOP), SYSTENBOTTOM,
c NPSURF3, (-1*NPSURF4)

230 FORMAT(TlI4,T6,I4,Tl1,F7.3,T25,I4,lX,4,
C 1X,14,lX,I4,1X,14,1X,I4,' IMP:N-1')
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* 1

LN-LN+l
WRITE(30,232) L, EMODML, (-l*MODDENSITY), TSIRSDPF,

c (-1*TSORSDRF), (-l*NPSURFl), NPSURF3,
c (-1*SYSTEMTOP), SYSTEMOTTOH

232 FORHATT,I4,T6,I4,Tll,F7.3,T25,14,1X,14,
c 1X,I4,IX,14,X,14,X,14,' IMP:N-l').

L1-LN+l
WIRTE(30,234) LN, BMODML, (-ISMODDENSITY), TSIRSURF,

c (-1*TSORSURF), VPSURF2, NPSURF4,
c (-l*SYSTEMTOP), SYSTEN3OTTOM

234 FORMATTl,I4,T6,I4,Tl1,r7.3,T25,14,IX,14,
c 1X,I4,1X,I4,1X,14,2X,I4,O IHP:N-1l)

LN-LN+1
WRITE(30,236) LN, BODHL, (-lN*ODDENSITY), TSIRSURF,

c (-l*TSORSURF), -2*NPSURE3), NPSURF1,
c (-1*SYSTEHTOP), SYSTENBOTTOM

236 FORMAT(Tl,4,T6,4,Tll,F7.3,T25,I4,lX,14,
c lX,14,lX,14,IX,14,1X,I4,' IP:N-1')

LN-IN+l
WRITEC30,238) LN, BMODML, (-lHODDENSITY), TSIRSURF,

c (-l*TSORSURF), -l*NPSURF4), (-l*NPSURF2),
c (-l-SYSTEMTOP), SYSTEMBOTTOM -

238 FORAT(TI,IT6,14,Tll,F7.3,T25,14,2X,14,
c lX,I4,lX,14,1X,14,1X,I4,' IMP:N-1')

LN-LN+1
ENDIF

ENDIF
* Write the moderator region specification between the thermal shield or
neutron pad and the core barrel.

IF (BWNDW.EQ..TRUE.) THEN
WRITE(30,240)

240 FORHAT(Tl,1C BORATED MODERATOR BETWEEN THE ',
c 'THERMAL SHIELD AND CORE BARREL')

ELSESF (WESTINGHOUSE.EQ..TRUE.) THEN
WRITE(30,242)

242 FORMAT(T1, 'C BORATED MODERATOR BETWEEN THE '
c 'NEUTRON PAD AND CORE BARREL')

ENDIF
IF ((EIGHTE.EQ..TRUE.)).OR.(QUARTER.EQ..TRUE.)) THEN

BORSURF-SN I Core barrel outer radius surface label
SURFTYESPECSN)-'CZ'
SURFVALUESPEC(SN)-BARRELIR+BARRELTHICKNESS
SN-SN+l
WRITE(30,244) LN, BODHL, C-l*MODDENSITY), BORSURF,

c (-l*TSIRSURF), SYSTEMSOUTH, SYSTEMWEST,
c C-l*SYSTEMTOP), SYSTEMBOTTOM

244 FORMAT(Tl,r4,T6,14,Tll,F7.4,T25,14,lX,14,
c lX,14,lX,14,lX,I,lX,I4,' IP:N-1')

LN-LN+I
ELSEIF FULL.EQ..TRUE.) THEN

BORSURE-SN I Core.barrel outer radius surface label
SURFTYPESPEC(SN)-'CZ'
SUREVALUESPEC(SN)-BARRELIR+BARRELTHICKNESS
SN-SN+1
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WRITE (30,246) LN, BODL, -1*MODDENSITY), BORSURF,
c (-lT*SIRSURF), -l*SYSTEHTOP), YSTEMBOTTOM

246 FORT(Tl,l4,T6,14,lTl7.4,T25,l4,1X,I4,
c lX,14,lX,14,' IHPsN-l')

W-LW+1
ENDIF

* Write the core barrel specification.
WRITE(30,248)

248 FORMAT(TlOC CORE BARREL')
IF ((EIGHTN.EQ..TRUE.).OR.(QUARTER.EQ..TRUE.)) THEN

BIRSURF-SN I Core barrel inner radius surface label
SURFTYPESPEC(SN)-'CZ'
SURFVALUESFEC(SN)-BARRELIR
SN-SN+1
RARRELML-N

* Check Core Barrel
DO 253 C-1,BARRELISOMN

IF (C.EQ.1) THEN
WRITE(200,251) BARRELML, BARRELZAIDS(C),

c (-l*EARRELWTS(C))
251 FORMAT(Tl,'N',14,T9,A9,3X,G14.6,

c ' $ Core Barrel')
ELSE

WRITE(200,252) BRRELZAIDS(C), (-*BARRELWTS(C))
252 FORMAT(T9,A9,3X,G14.6)-

ENDIF
253 CONTINUE

MN-M+l
WRITE(30,260) LN, ARRELML, (-l*BARRELDENSITY), BIRSURF,

c (-1BORSURF), SYSTEXSOUTH, SYSTEMWEST,
e (-1*SYSTEHTOP), SYSTEHBOTTOM

260 FORMAT(T1,14,T6,14,T1l,F7.3,T25,14,1X,I4,
c 2X,I4,1X,14,1X,14,1X,14,' INP:N-1')

LN-LN+1
ELSEIF FULL.EQ..TRUE.) THEN

BIRSURF-S I Core barrel inner radius surface label
SURFTYPESPEC(SN)-'CZt
SURFVALUESPEC(SN)-BARRELIR
SN-SNs1
BARRELML-MN

* Check Core Barrel
DO 263 C-1,BARRELISONUM-

IF C.EQ.1) THEN
WRITE(200,261) BARRELML, BARRELZAIDS(C),

c (-l*BARRELWTS (C))
261 FORMAT(TI, '',14,T9,A9,3X,G14.6,

c I $ Core Barrel')
ELSE

WRITE(200,262) BARRELZAIDS(C), (-1*BARRELWTS(C))
262 FORMAT(T9,A9,3X,G14.6)

ENDIF
263 CONTINUE

HN-MN+1
WRITE(30,270) L, EARELML, (-1BARRELDENSITY), BIRSURF,
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c (-l*BORSURF), (-lSYSTEMTOP), SYSTEMBOTTOM
270 FORMAT(Tl,14,T6,4,Tll,F7.3,T25,I4,1X,14,

c lX,I4,1X,14,' IP:N-1)
LN-WN+1

ENDIF
* Write the core lattice window specification.

WRITE(30,280)
2Q0 FORMATT1,'C CORE LATTICE WINDOW')

UN-iC
IF ((EIGHTH.EQ..TRUE.).OR.(QUARTER.EQ..TRUE.)) THEN

FCOREBOTSURF-SN I Bottom surface of core lattice window (top of
lower pad)

SURFTYPESPEC(SN)-'PZ'
SUREVALUESPECSN)-0.0
SN-SN+l
WRITE(30,290) LN, BMODML, -I*MODDENSITY),

c (-l*BIRSURF), FCOREBOTSURF, (-1*SYSTEMTOP),
c SYSTEMSOUTH, SYSTEMWEST, UN

290 FORHAT(T1,I4,T6,14,T11,F7.4,T25,14,1X,14,
c IX,14,IX,14,2X,14,' IP:N-1 FILL-',12)

LN-LN+l
FCOREUNIV-UN
UN-UN+10

ELSEIF FULL.EQ..TRUE.) TEEN
FCOREBOTSURF-SN I Bottom surface of core lattice window (top of

i lower pad)
SURFIYPESPECNSM-'PZ'
SURFVALUESPEC(SN) -0
SN-SN+l
IF (BANDW.EQ..TRUE.) THEN

WRITE(30,300) LN, BMODML, (lMODDENSITY),-
c (-l*BIRSURF), FCOREBOTSURF, (*SYSTEKTOP),
c UN

300 FORMT(T,I4,T6,4,T12,F7.4,T25,14,lX,I4,
c lX,14,' IMP:N-1 FILL-',I2,
c (-174.48784 -174.48784 0)')

LN-LN+1
ELSEIF (WESTINGHOUSE.EQ..TRUE.) THEN

WRITE(30,302) LN, MODML, (-lMODDENSITY),
c (-1*BIRSURF), FCOREBOTSURF, (-1SYSTEHTOP),
c UN

302 FORMAT(T1,I4,T6,I4,T1,F7.4,T25,14,1X,14,
c 1X,I4,' IP:N-1 FILI-',I2,
c ' (-172.02912 -172.02912 0)')

LN-LN+1
ENDIF
FCOREUNIV-UN
UN-UW+10

ENDIF
* Write the specifications for the regions below the core lattice window.

WRITE(30,310)
310 FORMAT(T1,'C REGIONS BELOW THE CORE LATTICE WINDOW$)

TEMP-o
DO 360 REGION-1,xOMOFLoWREG
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IF (EIGETH.EQ..TRUE.).OR. (QUARTER.EQ..TRE THEN
IF (REGION.NE.UMOFLOWREG) TEN

LOWREGSURF(REGION)-SN I Bottom surface of lower REGION
SuRFTYeESPEC(SN)-PZ'
SURFVALESPEC(SN)-TENP-LOWERREGIONI(REGION,l)
TEMPITEMP-LOWERREGION(REGION,1)
SN-SN+1

ELSE
LOWZRGSDRF(REGION)-SYSTEBOTTOM

ENDIF
LOWREGHL(REGION)-MN

* Check Lower Core Regions
DO 313 D-1,LOWERREGION(REGION,3)

IF (D.EQ.11 THEN
WRTE(200,311) LOWREGML(REGION),

c LOWERREGIONZAIDS (REGION, D),
c (-l*LOWERREGIONWTS(REGION,D) , REGION

311 FORMAT(T, 'MI',14,T9,A9,3X,G14.6,
c $ Lower Core Region ,12)

ELSE
WRITE(200,312) LWERREGIONZAIDS(REION,D),

c (-1*LOWERREGIONWTS(REGION,D))
312 FORMAT(TV,A9,3X,GI4.6)

ENDIF
313 CON=TNUE

WRITE(200,314) LOWREGML(REGION)
314 FORATtTlT,T4,T9,'LWTLQ3T')

MN-HN+1 
IF (REGION.EQ.1) TEEN

WRITE(30,320) LN, LOWREGML(REGION),
e (-LOWERREGION(REGION,2)),
c (-1*BIRSURF), (-14*COREBOTSURF), LOWREGSURF(REGION),
c SYSTEHSOUTS, SYSTEMWEST, REGION

320 FORMAT(T1,14,T6,I4,T11,F7.3,T25,I4,lX,14,
e lX,14,1X,14,1X,14,
c ' SHP:N-i $ Lower core region ',12)

LN-LN+1
ELSE

NRTE(30,330) IN, LOWREGML(REGION),
e (-*LOWERREGION(REGION, 2)),
e (-1*BIRSURF), -1*LOWREGSURF(REGION-1)),
- LMWREGSRF(REGION), SYSTEMSOUTH, SYSTEMWEST, REGION

330 FORMWT(T1, 4, T6,14,T11,F7.3,T25,4, X, 4,
e 1X,14,IX,I4,1X,14,
e ' I:N-l $ Lower core region ',I2)

LN-LN+1
ENDIF

ELSEIF FULL.EQ..TRUE.) THEN
IF REGION.NE.NUMOFLOWREG) THEN

LOWREGSURF(REGION)-SN I Bottom surface of lower REGION
SURFTYPESPEC (SN)-PZ'
SURrvALUESPEC(SN) -TE4P-LOWEREEION(REGION,I)
TEHP-TEMP-LOWERREGION(REGION,1)
SN-SN+1
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ELSE
LOWREGSURF(REGION)-SYSTEMEOTTIO

ENDIF
LOWREGHL(REGION)-MN

* Check Lower Core Regions
DO 333 D1,LOWERREGION(REGION,3)

- IF (D.EQ.1) THEN
WRITE(200,331) LOWREGHL(REGION),

c LOWERREGIONZAIDS(REGION,D),
c (-l*LOWERREGIONWTS(REGION,D)), REGION

331 FORMAT(Tl, 'M',I4,T9,A9,3X,G14.6,
c ' $ Lower Core Region ,12)

ELSE
WRITE(200,332) LOWERREGIONZAIDS(REGION,D),

c (-1*LOWERREGIO TS(REGION,D))
332 FORMAT T9,A9,3X,G14.6)

ENDIF
333 CONTINUE .

WRITE(200,334) LOWREGML(REGION)
334 FORMAT(Tl,'MT',I4,T9, LWTR.03T')

MN-MN+1
IF (REGION. EQ. 1) TEN

WRITE(30,340) LN, LOWREGML(REGION),
c (-1*LOWERREGION(REGZON,2)),
c . -PBIRSURF), -1*FCOREBOTSURF), LOWREGSURF(REGION),
e REGION

340 FORMAT(T1,I4,T6,14,T11, F7.3,T25,14,1X,14,
c 1X,14, ' INP:N- $ Lower core region '1,2)

LN-LN+1
ELSE

WRITE(30,350)-LN, OWREGML(REGION),
c (-l*LOWERREGION(REGTON,2)),
c (-1*BIRSURF), (-1*LOWREGSURF(REGION-1)),
e LOWREGSURF(REGION), REGION

350 FORMAT(Tl,14,T6,14,T11,F7.3,T25,14,iX,14,
c lX,4,' IHP:N-1 S Lower core region %12)

LN-LN+1.
ENDIF

ENDIF
360 CONTINUE

* Write the zero importance outside world specification.
WRITE(30,370)

370 FORMAT(T1,'C ZERO IMPORTANCE OUTSIDE WORLD')
IF ((EIGHTH.EQ..TRUE.).OR.(QUARTER.EQ..TRUE.)) THEN

WRITE(30,380) LN, PVORSURF,
c C-1*SYSTEMSOUTH), (-1*SYSTEZWEST),
c SYSTEMTOP, (*SYSTEMBOTTOM)

380 FORMAT(T1,4,' 08,T25,4,':',14,
c ':',14,':,I4,':',I4,' IMP:1-0)1

LN-LN+1
ELSEIF (FULL.EQ..TRUE.) THEN

WRITE(30,390) LN, PVORSURF,
c SYSTEMTOP, -l*SYSTEMBOTTOM)

390 FORMAT(T1,14,' 0',T25,14,':',14,
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c t:,14,' IMP:N-O')
*L-LH+1

ENDIF
* Define and write the core lattice layout.
* Step 1: Associate a universe identifier with each unique assembly
position.

UN-l00
DO 392 COLUMN-1,50

DO 391 ROW-1,50
* ASSYUNIV (COLUMN, ROW) -0

391 CONTINUE
392 CONTINUE

COREWIDTHOLD-0
DO 430 ROW-1,50
COREWIDTH-0

DO 420 COLUMN-1,50
IF ((ASSiIDCOLUMN,ROW).NE.' ').AND.

c (ASSYUNIV(COLUMN,ROW).EQ.0)) TEN
IF (EIGHTE.EQ..TRUE.) THEN

ASSYUNIV(COLUMN,ROW)-UN
ASSYUNIV(ROW,COLUMN)-UN
DR-UN+1
COREWIDTH-COREWIDTH+i

ELSEIF (QUARTER.EQ..TRUE.) THEN
IF (ASSYID(COLUMN,ROK).EQ.

c ASSYID(R0WCOLUMN)) THEN
ASSYUNIV (COLUMN, ROW) -UN
ASSYUNV(ROW, COLUMN) -UN
UN-UNt1
COREWIDTH-COREWIDTH+l

ELSEIF ASSYID(COLUMN,ROW).NE.
c ASSYID(ROW,COLUMN)) TEEN

ASSYUNIV (COLUMN, ROW) -UN
UN-UN+1
COREWIDTH-COREWIDTH+l

ENDIF
ELSEIF FULL.EQ.;TRUE.) THEN
IF ((ROW.NE.1).AND.(COLUMN.NE.1)) THEN

DO 394 RO'1,(ROW-1)
DO 393 CO-1,50

IF ASSYID(COLUMN,ROW).EQ.ASSYID(CO,RO)) TEEN
ASSYUNIV(COLUMN,ROW)-ASSYUNIV(CORO)
COREWIDTH-COREWIDTH+1
LEAVE-.TRUE.
EXIT

ENDIF
393 CONTINUE

IF LEAVE.EQ..TRUE.) TEN
EXIT

ENDIF
394 CONTINUD

IF LEAVE.EQ..FALSE.) THEN
DO 396 RO-ROW,ROW

DO 395 CO-1,(COLUMN-1)
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IF (ASSYID(COLUM, ROW) .EQ.ASSYID (CO, RO)) THEN
ASSYUNIV (OLUMN, ROW) -ASSYUNZV (CO, RO)
COREWIDTH-COREWIDTH+1
LEAVE. TRUE.
EXIT

ENDIF
395 CONTINUE

IF (LEAVE.EQ..TRUE.) TN
EXIT

ENDIF
396 CONTINUE

ENDIF
ELSEIF ((COLUMN.EQ.1).AND.(ROW.NE.l)) THEN

DO 398 RO-1, (ROW-1)
DO 397 CO-1,50

IF (ASSYID(COLMN,ROW).EQ.ASSYID(CO,RO)) THEN
ASSYUNIV (COLUMN, ROW) -ASSYUNIV (CO, RO)
COREWIDTH-COREWIDTE+1
LEAVE-.TRUE.
EXIT

ENDIF
397 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
398 CONTINUE

ELSEIF ((ROW.EQ.i).AND.(COLUMN.NE.1)) THEN
DO 400 RO-1,1

DO 399 CO-1,(COLUMN-i)
IF (ASSYID(COLUMN,ROW) .EQ.ASSYID(CO,RO)) THEN

ASSYUNrV (COLUMN, ROW) -ASSYUNIV (CO, RO)
COREWIDTE-COREWIDTH+l
LEPlVE-.TRUE.
EXIT

ENDIF
399 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
400 CONTINUE

ENDIF
IF ASSYUNIV(COLUMNROW).EQ.0) THEN

ASSYUNIV (COLUMN, ROW) -UN
UN-UN+1
COREWIDTH-COREWIDTH+1

ENDIF
LEAVE-.FALSE.
ENDIF

ENDIF
420 CONTIUE

IF (COREWIDTH.GT.COREWIDTHOLD) THEN
COREWIDTHOLD-COREWIDTH

ENDIF
430 CONTINUE
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* Step 2: Associate a universe identifier with each core baffle segment.
UN-60
IF (EIGETH.EQ..TRUE.).OR.(QUARTER.EQ..TRUE.)) THEN

BAFQlPIUNIV-UN I Horizontal baffle segment
UN-UNfl
BAFQ1P2UNIV-UN I Vertical baffle segment
UN-UN1l
BAFQlP3UN1V-UN I L-shaped baffle segment
UN-UNl
BAQlP4UNV-UN I Corner piece baffle segment
UN-UN+l

ELSEIF ( LL.EQ..TRUE.) THEN
BAFQlFlUNIV-UN I Horizontal baffle segment
UN-UN+l
BAFQIP2UNIV-UN I Vertical baffle segment
UN-UN+l
BAFQlP3UNIV-UN I L-shaped baffle segment
UN-UNl
BAFQlP4UNIV-UN I Corner piece baffle segment
UN-UN+1.-

-BAFQ2PlUNIV-BAFQlPlUN1V I Horizontal baffle segment
BAFQ2P2UNIV-UN I Vertical baffle segment
UN-UN+l
BAFQ23UNIVUN I L-shaped baffle segment
UN-DN+l
B AFQ2P4UNIV-UN I Corner piece baffle segment
UN-UN+1
DAFQ3PlUNIV-UN I Horizontal baffle segment
UN-UN+l
BAFQ32UNIV-BAFQ2P2UNIV I Vertical baffle segment
BAFQ3P3UNIV-UN I L-shaped baffle segment
UN-UNl
BAFQ3P4UNIV-0N I Corner piece baffle segment
UN-UN+1
BAFQ4PlUIV-BAFQ3PlUNIV I Horizontal baffle segment
BAQ P2UNIV-EBIQl2UNIV I Vertical baffle segment
BAFQ4P3UNIV-UN I L-shaped baffle segment
UN-UN+l
BAFQ4P4UNIV-UN I Corner piece baffle segment
UN-UN+l

ENDIF
* Step 3: Define core lattice unit cell boundary surfaces.

CLUCNORTSURF-SN I Northern surface of core lattice unit cell
PURFTYPESPEC(SN)-'Py .

* SURFVALUESPEC(SN)-(ASSYPITCH/2.0)
SN-SN+l
CLCSOUTgSURF-SN I Southern surface of core lattice unit cell
SURFTYPESPEC(SN) PY 
SURFVALUESPEC(SN)- -l* (ASSYPITCH/2.0))
SN-SN+l
CLUCEASTSURF-SN I Eastern surface of.core lattice unit cell
SURTYPESPEC(SN)-'PX'
SURFVALUESPEC(SN)-(ASSYPITCH/2.0)
SN-SN+l
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CLUCWESTSURF-SN I Western surface of core lattice unit cell
SURFTYPESPEC (SN)- 'PX'
SUREVAIESPEC(SN-(-l* (ASSYPITCHf2.0))
SN-SN+l

* Step 4: Write the core lattice layout.
NRITE (30, 438)

438 FORAT (Tl, 'C CORE ATTICE LAYOUT SPECIFICATION')
IF (IEIGHTE.EQ..TRUE.).OR.(QUA TER.EQ..TRUE.)) TEN

LATWIDTH-COREMIDTHOLD+6.
WRITE(30,440) LN, BHMODHL, (-l*HODDENSITY), (-1*CLCEASTSURF),

c CLWCWESTSURF, (-1*CLUCNORTESURF), CLUCSOUTESURF, FCOREUNIV
440 FORHATTl,4,T6,4,ll,F7.4,T25,4,1X,4,lX,14,lX,14,

c I IMP:N-l LAT-1 U-,12)
LN-LN+1
WRITE(30,450) (LATWIDT-1), (ATWIDTH-1)

450 FOERAT(TL1.'FILL 0:',12,' 0:',I2,' 0:0')
COUNT-0
WRITE(30,455)

455 FORMAT(Tl1,$)
DO 530 ROW-1,IATWIDTI[

DO 520 COLUMN-1,LATWIDTE
IF ASSYUNIV(COLUMN,ROW).NE.0) THEN

WRITE(30,460) ASSYUNIV(COLUMN,ROW)
460 FORT(13,lX,$)

COUNT-COUNT+1
g * ~~ELSESF (ASSYUNIV(COLUMN,ROW).EQ.O).AND;

.. -f c (ROW.EQ.1)) TEN . .
IF ((ASSYUNIV.(CCOLUMN+l),ROW).EQ.0).AND.

c (ASSYtNIV((COLUMN-1),ROW).NE.0)) THEN
NRITE(30,461) BAFQlP2UNIV

461 FORMAT(13,1X,$)
COUNT-COUNT+l

ELSEIF (ASSYUNIV((COLUMN+l),ROW).E0.0).AND.
c (ASSYUNIV((COLUN-l),ROW).EQ.0)) TEN

RTE(30,462) FCOREUNIV
462 FORMAT(13,1X,$)

COUNT-COUNT+1
ENDIF

ELSEIF ((ASSYUNIV(COLUMN,ROW).EQ.0).AND.
c (COLM.EQ.1)) THEN

IF (ASSYUNIV((COLUMN+1),ROW).EQ.0).AND.
c (ASSYUNIV(COLUMN,(ROW+l)).E0.O).AND.
c (ASSYUNIV(COLUMN,(ROW-1)).NE.0)) THEN

WRITE(30,463) BAFQlPlUNIV
463 FORHAT(I3,1X,$)

COUNT-COUNT+1
ELSEIF (ASSYUNIV((COLUMN+1),ROW).EQ.0).AND.

c (ASSYUNIV(COLUMN,.(ROW+1)).EQ.O).AND.
c (ASSYUNIV(COLUMN,(ROW-1)).EQ.O)) THEN

WRITE (30j464) COREUNIV
464 FORMAT(I3,1X,$)

COUNTCOUNT+1
ENDIF

ELSEIF (ASSYUNIV(COLUMN,ROW).EQ.O).AND.
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- c (COLUMN.NE.1).AND.(ROW.NE.1)) THEN
IF ASSYUNIV(( COLUMN-), (ROW+i)) .EO. D) .AND.

(ASSYUNIV(COLUMN, (ROW+i) .EQ.0) .AND.
c (ASSYUNIV(( COLUMN+), (ROW+i)) .EQ.O) .AND.
e (ASSYUNIV((COLM-1),ROW).NE.0).AND.
C (ASSYUNIV( COLMN+i),ROW) .EQ.0) .AND.
c. (ASSYUNIV( (COLMN-i), (ROW-1)) .NE. 0) .AND.
c (ASSYUNIV(COLUMN, (ROW-i)) .NE.0) .AND.
C .(ASSYUNIV((COLMdN+1),(ROW-1)).EQ.O)) THEN

WRITE (30, 465) BFQ1P3VNIV
465 FORMAT(3,1X,$)

COUNT-COUNT+i
ELSEIF ((ASSYUNIV( (COLUMN-1), (ROW+1)) .EQ.O) .AND.

c (ASSYUNIV(COLUMN, (ROW+1)) .EQ.0) .AND.
c (ASSYUNIV((COLUMN+i), (ROW+1)) .EQ.O) .AND.
C (ASSYUNIV((COLUM-),ROW) .NE.0) .AND.
C (ASSYUNIV( (COLUM+i) ,ROW) .EQ.0) .AND.
c (ASSYUNIV( (COLM-i),(ROW-1)).RE.0).AND.
C (ASSYUNIV(COLUMN,(ROW-1)).NE.0).AND.
C (ASSUNIV( (COLUMN+1), (ROW-1)).KE.0)) TMEN

WRITE(30,466) EAFQiP3UNIV
466 FORMAT(13, IX,$)

COUNT-COUNT+1
ELSEIF ((ASSYDNIV( (COLUMN-i), (ROW+)).NE.0).AND.

c (ASSYUNIV(COLUNN,(ROW+I)).EQ.O).AND.
C (ASSYUNIV((COLUMN+I),(ROW+I)).EQ.O).AND.
_ c(ASSYUNIV( COLUMN-i),ROW).NE.0).AND.
c (ASSYUNIV((COLUMN+I),ROW).EQ.0).AND.
c (ASSYUNIV((COLUMN-1),(ROW-i)).NE.0).AND.
c (ASSYUNIV(COLUMN,(ROW-i)).NE.0).AND.
C (ASSYUNIV((COLMN+1),(ROW-1)).EQ.0)) THEN

WRITE(30,467) BAFQiP3ONIV
467 FORMAT(I3,1X,$)

COUNT-COUNT+1
ELSEIF ((ASSYUNIV((COLUMN-i),(ROW+i)).NE.0).AND.

c (ASSYUNIV(COLUM, (ROW+i)).EQ.O).AND.
C (ASSYUNIV((COLUMN+i),(ROW+1)).EQ.0).AND.
C (ASSYUNIV((COLUMN-i),ROW).tE.0).AND.
C (ASSYUNIV((COLUMN+i),ROW).EQ.0).AND.
C (ASSYUNIV((COLUMN-i),(ROW-1)).NE.0).AND.
C (ASSYUNIV(COLUMN,(ROW-1)).NE.0).AND.
C (ASSYUNIV((COLUMN+i),(ROW-1)).NE.0)) THEN

WRITE(30,468) BAFQI1P3UNIV
468 FORMAT(I3,2X,$)

COUNT-COUNT+1
ELSEIF C(ASSYUNIVU(COLUMN-1),(ROW+1)).EQ.0).AND.

C (ASSYUNIV(COLUMN,(ROW+1)).EQ.0) .AND.
.c (ASSYUNIV((COLUMN+1),(ROW+i)).EQ.0).AND.
C (ASSYUNIV((COLUMN-2),ROW).EQ.0).AND.
C (ASSYUNIV((COLUMN+i),ROW).EQ.0).AND.
e (ASSYUNIV((COLUMN-1),(ROW-1)).NE.0).AND.
C (ASSYUNIV(COLUMN,(ROW-1)).NE.0).AND.
e (ASSYUNIV((COLUMN+1),(ROW-i)).NE.0)) THEN

WRITE(30,469) BAFQ1P1UNIV
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469 FORMAT (I3,iX,)
coUNT-COUBT+i

ELSEIF (ASSYUNIV( CCOLUHN-U)t (ROW+I)) .EQ.O .AND.
c (ASSYUNIV (CDOLMN, (ROW+1)).EQ.O).AND.
c (ASSYUNIV( COWMN+1) , (ROW+1)) .EQ.0) .AND.
c (ASSYUNIV( (COLUMN-1),RON) .EQ.O) AND.
c (ASSYUNIV((COLUMN+),ROW).EQ.0) .AND.
c (ASSYUNV((COLUMN-1). ROW-i).KE.0).AND.
c (ASSYUNIV(COLUMN, (ROW-1)).N.O).AND.
c (ASSYUNIV((COLMN+i),(ROW-i)).EQ.0)) THEN

WMUTE(30,470) AFQlIlUNIV
470 FORNMT I3,iX,$)

COUNT-OOUNT+1
ELSEIF ((ASSYUNIV((COLUMN-i),(ROW+i)).EQ.0).AND.

c (ASSYUNIV(COLUMN,(ROW+I)).EQ.0).AND.
c (ASSYUNV((COLUMN+1), (ROW+i)).EQ.O).AND.
c (ASSYUNIV((COLUMN-i),ROW) .EQ.O).AND.
c (ASSYUNIV((COLUMN+i),ROW).EQ.O).AND.
c (ASSYUNIV((COLUMN-i),(ROW-i)).EQ.0).AND.
C (ASSYJNrV(COLUMN(ROW-i)).WE.O).AND.
c (ASSYUNIV( COLUMN+i),(RW-i)).NE.0)) THEN

WRITE(30,471) BAFQIPlUNIV
471 FORNAT I3,1X,$)

COUNT-COUNT+1
ELSEIF (ASSYUNIV((COLUMN-i), (ROW+i)).EQ.0).AND.

c (ASSYUNIV(COLUMN,(RW+1)).EQ.0).AND.
c (ASSYUNIV((COLUMN+i),(ROW+)) .EQ.0.AND.
e (ASSYUNIV{((COLUMN-i),RoW).NE.0).AND.
C (ASSYUNIVI(COLUMN+i),ROW).EQ.0).AND.
c (ASSYUNIV((COLUMN-i),(ROW-i)).NE.0).AND.
c (ASSYUNIV(COLUMN,(ROW-i)).EQ.0).AND.
c (ASSYUNIV((COLUMN+1), ROW-i)).EQ.0)) THEN

WRITE(30,472) BAFQ1P2UNIV
472 FORMAT(I3,IX,S)

COUNT-COUNT+1
ELSEIF (ASSYUNIV((COLUMN-i),(ROW+i)).NE.0).AND.

c (ASSYUNIV(COLUMN,(ROW+1)).EQ.0).AND.
e (ASSYUNIV((COLUMN+i),(ROW+i)).EQ.0).AND.
e (ASSYUNIV((COLUMN-i),ROW).NE.0).AND.
e (ASSYUNIV (COLUMN+i),ROW).EQ.0).AND.
-e{(ASSYUNIV((COLUMN-i),(ROW-i)).NE.0).AND.
e (ASSYUNIV(COLUMN, (ROW-i)).E0.0).AND.
C (ASSYUNIV((COLUN+1),(ROW-1).EQ.0)) THEN

WRITE(30,473) BAFQlP2UNIV
473 FORMAT(I3,IX,$)

COUNT-COUNT+1
ELSEIF (ASSYUNIV((COLUMN-i),(ROW+1)).NE.0).AND.

C (ASSYUNIV(COLUMN,(ROW+1)).EQ.0).AND.
C (ASSYUNIV((COLUMN+i),(ROW+l)).50.0).A)ND.
c (ASSYUNIV((COLUMN-2),ROW).NE.0).AND.
C (ASSYUNIV((COLUMN+1),ROW).EQ.0).AND.
c (ASSYUNIV((COLUMN-i), (ROW-i)).EQ.0).AND.
c (ASSYUNIV(COLUMN,(ROW-i)).EQ.0).AND.
c (ASSYUNIV((COLUMN+),tROW-2)).EQ.0)) THEN
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RITE (30,474) AFQlP2UNrV
474 FORMAT(13,IX,S)

COUNT-COUNT+1
ELSEIF ((ASSYUNIV((COLUMN-i),(ROW+1)).EQ.O).AND.

c (ASSYUNIVICOLUHN,(ROW+I)).EQ.O).AND.
c (ASSYUNIV((COLUMN+i),(ROW+i)).EQ.O).AND.
c (ASSYUNTV((COLUMN-i),ROW).EQ.0).AND.
c (ASSYUNIV((COLUMN+l),ROW).EQ.0).AND.
c (ASSYUNIV((COLUMN-),(ROW-i)).NE.0).AND.
C (ASSYUNIV(COLUMN,(ROW-1)).EQ.0).AND.
c (ASSYUNIV((COLUMN+i),(ROW-i)).EQ.0)) THEN

WRUTE(30,475) AFQiP4UNIV
475 FORMAT (13, IX,$)

COUNT-COUNT+i
ELSEiF (ASSYUNIV((COLUMN-i), (ROfW+l)).EQ.0).AND.

c (ASSYUNIV(COLUMN,(ROWNi)).EQ.0).AND.
c (ASSYUNIV((COLUMN+i),(ROW+li)).EQ.O).AND.
c (ASSYUNIV( (COLMN-2),ROW) .EQ.0).AND.
c (ASSYUNIV((COLUMN+i),ROW).EQ.0).AND.
c (ASSYUNIV((COLUMN-i), (ROW-i)).EQ.0).AND.
c (ASSYUNIV(COLUMN,(ROW-i)).EQ.0).AND.
c (ASSYUNIV((COLUMN+i),(ROW-i)).EQ.0)) THEN

WRITE(30,476) FOREUNIV
476 FORMAT(13,IX,$)

COUNT-COUNT+1
ENDIF

ENDIF
IF (COLUMN.EQ.LATWIDTH)

c .AND.(ROW.EQ.L&TWIDTH)) TEN
WRE(30,*)

ELSEIF ((COLUMN.EQ.LATWIDTH).AND.
c (ROW.NE.IATWIDTB)) THEN

WRITE(30,')
WRITE(30,492)

492 FORAT(T,$)
ENDIF

520 CONTINUE
530 CONTINUE

ELSEIF FULL.EQ..TRUE.) THEN)
LATWIDTH-COREWIDTHOLD+8
WRITE(30,440) LN, MODML, (-i*MODDENSITY), (-1*CLUCEASTSURF),

e CLUCWESTSURF,(-I*CLCNORTHSURF), CLUCSOUTHSURF, FCOREUNIV
540 FORMAT(Tl,14,TG,14,Tll,F7.4,T25,I4,lX,14,iX,14, IX,14,

C ' IPs:-i LAT-1 U',I2)
LN-LN+1
WRITE(30,550) (LATWIDTH-4), (LATWIDTH-4)

.550 FORMATIT1,'FILL -3:',I2,' -3s'12,' 0:0')
COUNT-0
WRITE(30,555)

555 FORMAT (T11, $)
DO 710 COREROW--3,tLATWIDTH-4)

DO 700 CORECOLUMN--3,(IATWIDTH-4)
IF (COREROW.LE.-l).OR.(CORECOLUMN.LE.-i)) THEN

WRTE(30,560) FCOREUNIV
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560 FORAT(13,1X,$)
COUNT-COUNT+1

ELSEIF ((COREROW.EQ. (LATWIDTH-4)) .OR.
e (CORECOLWW.EQ. (LATWIDTH-4)) THEN

WRITE(30,565) FCOREUNIV
565 FORMAT(13, IX$)

COUNT-COUNT+1
ELSEIF (CORER0W.EQ.0).AND. ECCOLUMN.EQ.0)) THEN

WRITE(30,600) FCOREUNIv
600 FORMAT(13,1X,$)

COUNT-COUNT+1
ELSEIF (COREROW.EQ.1).AND. CORECOLUMN.EQ.1)) THEN

WRITE(30,601) FCOREUNIV
601 FORMT(I3,IX,$)

coUNT-cOONT+1
ELSEIF ((COREROW.EQ.O).AND.(CORECOLUMN.EQ.1)) THEN

WRITE(30,601) FCOREUNIV
COUNT-COONT+1

ELSEIF (COREROW.EQ.1).AND.(COREC0LUMN.EQ.0)) THEN
WRITE(30,601) FCOREuNIV
COUNT-COUNT+1

ELSEIF ((COREROW.GT.1).AND;(CORECOLUMN.EQ.0)) THEN
IF ((ASSYUNIV (CORECOLUW+l), (COREROW-1)).EQ.0).AND.

c (ASSYUNIV( (cORECOLUMN+1), (COREROW+O)) .EQ.o0 .AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW+1)).NE.0)) THEN

WRITE(30,602) BAFQ3P4UNIV
602 FORMAT(I3,1X,$)

COUNT-COUNT+1
ELSEIF (ASSYUNIV((CORECOLUMN41),(COREROW-1)).EQ.0).AND.

c (ASSYUNIV((CORECOLUMN+1),(COREROW+0)).NE.0).AND.
c (ASSYUNIV((CORECOLUN+1),(COREROW+1)).NE.0)) THEN

WRITE(30,603) BAFQ2P2UNIV
603 FORMAT(13,1X,$)

COUNT-COUNT+1
ELSEIF ((ASSYUNIV((CORECOLUMN+1),(COREROW-l) .NE.0) .AND.

c (ASSYUNIVf (CORECOLUMN+1), (COREROW+O) .NE.0) .AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW+1)).NE.0)) THEN

WRITE(30,604) EAFQ2P2UNIV
604 FORMAT(I3,1X,$)

COUNT-COUNT+1
ELSEIF ((ASSYUNIV((CORECOLUMN+1), COREROW-1)).NE.0).AND.

c (ASSYUNZV((CORECOLUMN+1),(COREROW+0)).NE.0) .AND.
C 4ASSYUNIV( (CORECOLUMN+),(COREROW+1)) .EQ.0)) THEN

WRITE(30,605) EAF22P2UNIV
605 FORHAT(13,1X,$)

COUNT-COUNT.1
ELSEIF ((ASSYUNIV((CORECOLUMN+l),(COREROW-1)).NE.0).AND.

c (ASSYUNIV( CORECOLUMN+1),(COREROW+O)).EQ.O).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW+1)).EQ.0)) THEN

WRITE(30,606) BAFQ2P4UNIV
606 FORMAT(I3,1X,$)

COUNT-COUNT+1
ELSEIF ((ASSYUNIV((CORECOLUMN+I),(COREROW-1)).EQ.O).AND.

c (ASSYUNIV((CORECOLUMN+1),(COREROWe0)).EQ.0).AND.
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c (ASSYUNIV (CORECOLUMN+I), (COREROW+)) .EQ.0)) THEN
WRITE (30,607) FCOREUNIV

607 FORIAT (13, 1X,S)
COtONT-cURT1+

ENDIF
ELSEIF ((COREROW.GT.1).AND.(CORECOLMN.EQ.1) .AND.

c (ASSYUNIV(CORECOLUMN, COREROW).EQ.0)) THEN
IF ((ASSYUNIV((CORECOLUMN+0),(COREROW-1)).EQ.0) .AND.

c CASSYUNIV( ECEOLUN+0),(COREROW+1)).EQ.0) .AND.
c (ASSYUNIV( COPECOLUMN+1),(COREROW-1)).EQ.0).AND.
C (ASSYUNIV (CORECOLUHN+1), (COEERO*+O)) .Q. 0) AND.
c (ASSYUNIV((CORECOLMN+1), (COREROW+1)).NE.0)) THEN

WRITE(30,608) BFQ3P4UNIV
608 FORNAT(3, 11,$)

COUNT-COOUNT+1
ELSEIF ((ASSYUNIV((CORECOLUMN+0), (COREROW-1)).EQ.0).AND.

c (ASSYNIV( CORECOLUMN+0),(COREROW+)).E.O) .AND.
c (ASSYUNNV((CORECOLUMN+1),(COREROW-1)3.EQ.0).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW+0)).NE.0).AND.
c (ASSYUNIV (CORECOLUM 1), COREROW1)).NE.0)) THEN

WRITE(30,609) BAFQ2P2UNIV
609 FORMAT(13,1X,$)

COUNTI-COUNT+1
ELSEIF ((ASSYUNIV((CORECOLUM+0),(COREROW-1)).EQ.0).AND.

c (ASSYUNIV(IORECOLUMN+0),(COREROW+1)).NE.0).AND.
c (ASSYUNIV((CORECOLUON+1),(CORERO-1)).NE.0).AND.
c (ASSYUNIVC(CORECOLUN+1), (COREROW+0)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW+1)).NE.0)) THEN

WRTE(30,610) AFQ3P3UNIV
610 FORMAT(I3,1X,$)

COUNT-CoONT+1
ELSEIF ((ASSYUNIV((CORECOLUHN+0),(COREROW-1)).NE.0).AND.

c (ASSYUNIV((CORECOLUN40), (COREROW+1)).EQ.0).AND.
c (ASSYUNIV (CORECOLUMN+1), COREROW-1)).NE.0).AND.
c (ASSYUNrV((cORECOLUMN+l),(cOREROW+O)).NE.0).AND.
c (ASSYUNrV((CORECOLUMN+1),(COREROW+1)).NE.0)) THEN

WRITE(30,611) BAFQ2P3UNIV
611 FORMAT (13,1X, $)

COUNTCOONT+1
ELSEIF (CASSYUNIV((CORECOLUMN+0),(COREROW-1)).EQ.0).AND.

c (ASSYUNIV((CORECOLUMN+0),(COREROW+1)).EQ.0).AND.
c (ASSYUNIV( (CORECOLUMN+1),(COREROW-1)).NE.0).AND.
c [ASSYUNIV((CORECOLUMN+1), (COREROW+O)).VE.0).AND.
C (ASSYUNIV((CORECOLUMN+1), (COREROW+1)).EQ.0)) TEN

WRITE(30,612) AFQ2P2UNIV
612 FORMAT(13,1X,$)

COUNT-COUNT+1
ELSEIF ((ASSYUNIV((CORECOLUMN+0), (COREROW-1)3.EQ.0).AND.

C (ASSYUNIV((CORECOLUMN+0), (COREROW+1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN+1), (COREROW-1)) NE.0).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW+0)).EQ.0).AND.
C (ASSYLNIVCOREcOINl41), COREROW+1)).EQ.0)) THEN

WRTE(30,613) BAFQ2P4UNIV
613 FORAT(13,1X,$)



Waste Package Operations Engineering Calculation
itle: CRC Rcidvity CalcuWhihs for Seqoyah Unit 2

Docment Identifier. BOOOOOOO01717-0210-0O REV OD Attachment I, Page 169 of 656

COWT-COUNTj1
ELSEIF ((ASSYUNIV( CORECOLUMN+0), (COREROW-1)) .EQ.O ).AND.

c (ASSYUNIV( (CORECOLUMN+O), (COREROW+1)) .EQ.0) .AND.
c (ASSYUNIV(.(CORECOLUMN+1),(COREROW-1)).EQ.0).AND.
c (ASSYUNIV((CORECOLOMN+4),(COREROW+0)).EQ.0).AND.
c (ASSYUNIV (CORECOLUMN+1), (COREROW+1)).EQ.0)) THEN

WRTE(30,614) COREUNIV
614 FORMAT(13,1X,6)

COUNT-CODNT+1
ENDIF

ELSEIF ((COREROW.EQ.O).AND.(CORECOLMN.GT.1)) THEN
IF (ASSYUNIV((CORECOAMIN-1),(COREROW+1)).EQ.0).AND.

c (ASSYUNIV((CORECOLUMN+0), (COREROW+1)) .EQ.O).AND.
c (ASSYUNIV((CORECOLUMNW+),(COREROW+1)).NE.0)) THEN

NWITE(30,615) BAFQ3P40NIV
615 FORMAT(13,1X,S)

COUN UNT+1
ELSEIF ((ASSYUNIV((CORECOWFMN-1), (COREROW+1)).EQ.0).AND.

c (ASSYUNIV((CORECOLN+0),(COREROW+1)).NE.0).AND.
c (ASSYUNIV( (CORECOLDMN+1),(COREROW+1)).NE.0)) THEN

WRITE (30, 616) BAFQ3P1UNrV
616 FORMAT (I3, 1X,$

COUNT-COUNT+1
ELSEIF ((ASSYUtNIV((CORECOLUMN-l1),(COREROW+l)) .E.0).AND.

c (ASSYUNV( (CORECOLHN+0),(COREROW+1)).NE.0).AND.) c (ASSYUNIV (CORECOLUMN+l), (COREROW+1)).NE.0)) THEN
RITE(30,617) EAFQ3PlUNIV

617 FORMAT(13,IX,$)
COOUNT-COUNTg1

ELSEIF ((ASSYUNIV JCORECOLUMN-1),(COREROW+1)).NE.0).AND.
C (ASSYUNIV((CORECOLUMN+O),(COREROW+1)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN+l),(COREROW+1)).EQ.0)) THEN

WRITE(30,618) BAFQ3PFUNIV
618 FORMAT (13, IX,)

COUNT-COUNT41
ELSEIF ((ASSYUNIV((CORECOLUMN-1),(COREROW+1)) .NE.0).AND.

c (ASSYUNIV((CORECOLUMN+0),(COREROW+1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW+1)).EQ.0)) THEN

WRITE(30,619) BAFQ4P40NIV
619 FORMAT(3,1XSI

COUNT-COUNT+1
ELSEIF ((ASSYUNIV((CORECOLUMN-1),(COREROW+1)).EQ.0).AND.

c (ASSYUNIV(CCORECOLUMN+O),(COREROW+l)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN+), COREROW+)).EQ.0)) THEN

WRITE(30,620) FCOREUNIV
620 FORMAT(13,1X,S)

COUNT-COUNT+1
ENDIF

ELSEIF l(COREROW.EQ.1).AND.(CORECOLUMN.GT.2).AND.
c (ASSYUNIV(CORECOLUMN,COREROW).EQ.0)) THEN

IF ((ASSYUNIV( (CORECOLUMN-1),(COREROW+O)).EQ.0).AND.
c (ASSYUNIV((CORECOLUHN+1),(COREROW+0)).EQ.0).AND.
c (ASSYUNIV( CORECOLUMN-1),(COREROW+1)).EQ.0).AND..
c (ASSYUNIV((CORECOLUMN+O),(COREROW+1)).EQ.0).AND.
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c (ASSYXNIV( (CORECOL1), COREROW+1)) .NE.0)) THEN
WRITE(30, 621) BAFQ3P4UNIV

621 FORAT 3, X, )
COUNTOOWNT+1

ELSEIF ((ASSYUNIV((CORECOLH-1), (COREROW+O)) .EQ.0) .AND.
c (ASSYUNIV((CORECOLUMN+2),(COREROW+0)).EQ.0).AND.
c (ASSYUNIVCORECOLUNM-1), (COREROW+1)).EQ.0) .AND.
c (ASSYUNIV((CORECOLUMN+0), COREROW+1)).ME.0).AND.
c (ASSYUNIV((CORECOL>M+1), COREROW+)).NE.0)) THEN

WRITE(30,622) BAFQ3P1VNIV
622 EORMAT(13, 1X,$)

COUNT-COUNT+I
ELSEIF ((ASSYUNIV( CORECOLUMN-1), COREROW+0)).EQ.0).AND.

c (ASSYUNIV((CORECOLUMN+1), CORERON+O)).NE.0).AND.
c (ASSYUNIV( CORECOLUHN-1),(COREROW+l)).NE.0).AND.
c (ASSYUNIV (CRECOLUN+0),(COREROW+1)).NE.0).AND.
c (ASSYUNIVC(CORECOLWHN+),(COREROW+)).NE.0)) THEN

WRITE(30,623) BAFQ3P3UNIV
623 FORHAT(13,1X,0)

COUNT-COOMT+1
ELSEIF ((ASSYUNIV((CORECOLUMN-1), (COREROW+0)).NE.O).AND.

c (ASSYUNIV((CORECOLUMN+1),(COREROW+0)).EQ.0).AND.
c (IASSYUNIV((CORECOLUMN-1),(COREROW+1)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN+0),(COREROW+1)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN+), COREROW+1)).NE.0)) THEN

WRITE(30,624) BFQ4P3UNIV
624 FORMAT(13,IX,$)

COUNT-COUNT+.1
ELSEIF ((ASSYUNIV((CORECOLUMN-1),(COREROW+0)).EQ.0).AND.

c (ASSYUNIV((CORECOLMN+1), COREROW+0)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN-1),(COREROW+1)).NE.0).AND.
C (ASSYUNIV((CORECOLUMN+0),(COREROW+)).RE.0).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW+1)).EQ.0)) TEN

WRITE(30,625) BAFQ4P1UNIV
625 FORMAX(13,1X,$)

COUNT-COUNT.1
ELSEIF ((ASSYUNIV((CORECOLUN-1),(COREROW+0)).EQ.0).AND.

C (ASSYUNIV( (CORECOLUMN+1),(COREROW+0)).EQ.0).AND.
C (ASSYUNIV((CORECOLUMN-1),(COREROW+)).NE.0).AND.
C (ASSYUNIV((CORECOLUMN+0),(COREROW+1)).EQ.0).AND.
c (ASSYUNIV(CCORECOLUWN+1),(COREROW+)).EQ.0)) THEN

WRITE(30,626) BFQ4P4UNIV
626 FORAT(13,1X,$)

COUNT-COUNT+1
ELSEIF t(ASSYUNIV((CORECOLUMN-1),(COREROW+0)).EQ.0).AND.

C (ASSYUNIV((CORECOLUMN+1),(COREROW+0)).EQ.0).AND.
e (ASSYUNIVI(CORECOLUMN-1),(COREROW+I)).EQ.0).AND.
e (ASSYUNIV((CORECOLUMN+0),(COREROW+1)).EQ.0).AND.
c (ASSYVNIV((CORECOLUMN+13,(COREROW+1)).EQ.0)) THEN

WRTE(30,627) FCOREUNIV
627 FORHAT(13,iX,$)

COUNT-COUNT+1
ENDIF

ELSEIF ((COREROW.GE.1).AND.(CORECOLUMN.GE.1).AND.
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c (ASSYUNIV(CDECOLUN ,CREROW) .NE.0)) THEN
WRITE (30,570) ASSYUNI (CORECOLUMN, CORERW)

570 FORMAT(13,1X,S)
COUNT-COUNT+1

ELSEIF ((CORERO.GT.1).AND.(CORECOLUMN.GT.1).AND.
c (ASSYUNIV(CORECOLUMN,COREROW).EQ.0)) TEN 

IF ((ASSYUNIV((CORECOLUMN-1), (COREROW-1)).VE.0).AND.

c (ASSYUNTV((CORECOLUHN+0),(COREROW-1)).EQ.O).AND.
c (ASSYUNIV(CORECOOLUMN+1),(COREROW-1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN-1),(COREROW+0)).NE.0).AND.
c (ASSYUIV((CORECOLMHN+1),(COREROW+0)).EQ.O).AND.
c (ASSYUNIVC(CORECOLWMN-1),(COREROW+1)).EQ.0).AND.
c (ASSYUNIV (CORECOLUMN+0),(COREROW+1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW+1)).EQ.O)) THEN

WRITE(30,571) BAFQ12ONIV
571 FORHAT(I3,1X,$

cOL1NTcOUT+1
ELSEIF (ASSYNIV (CORECOLOMN-1),(COREROW-1)).NE.0).AND.

c (ASSYUNIV((CORECOLUN+0),(COREROW-1)).NE.0).AND.
c (ASSYUNIVCOORECOLUN+),(COREROW-1)).EQ.O).AND.
c (ASSYUNIV((CORECOLUN-1),(COREROW+0)).WE.0).AND.
c (ASSYUNIV((CORECOLUMN+),(CORERow+O)).EQ.O).AND.
c (ASSYUNIV((CORECOLUNN-1),(COREROW+1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN+0),(COREROW+1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN+1), COREROW+1)).EQ.0)) TEN

:1 WRITE(30,572) BAFQ1P3UNIV
572 FORMAT(13,1X, $)

COUNT-COUNT+1
ELSEIF C(ASSYUNIV((CORECOLUMN-1),(COREROW-)) .NE.O).AND.

c (ASSYUNIV((CORECOLUMN+O), COREROW-1)).NE.0).AND.
c (ASSYUNIVC(CORECOLUMN+1),(COREROW-1)).EQ.O).AND.
c (ASSYUNIV((CORECOLUN-1),(COREROW+0)).WE.0).AND.
c (ASSYUNIV((CORECOLUMN+),(COREROW+D)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN-1),(COREROW+1)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN+O),(COREROW+1)).E0.0).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW+1)).EQ.O)) TEN

WRITE(30,573) BAFQ13UNIV
573 FORHAT(13,1X,$)

COOCWOUNT+1
ELSEIF ((ASSYUNIV( (ORECOLMN-1) (COREROW-1)).NE.0).AND.

c (ASSYUNIV((CORECOLUMN+0),(COREROW-1)).NE.0).AND.
c ..(ASSYUNIV((CORECOLUMN+1),CCOREROW-1)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN-1) ,COREROW+O)).NE.0O).AND.
c (ASSYUNIV((CORECOLUMN+2),(COREROW+O)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN-1),(COREROW+1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN+0), COREROW+.)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN+),(COREROW+1)).EQ.0)) THEN

WRITE (30,574) BAFQIP3UNIV
574 FORMAT(I3,1X,$)

COrNT-COUNT+1
ELSEIF ((ASSYUNIv((COREoLuMN-1), (COREROW-1)).NE.0).AND.

c (ASSYUNIV((CORECOLUMN+0),(COREROW-1)).E.0).AND.
c (ASSYUNIV( CORECOLUMN+1), (COREROW-1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN-1),(COREROW+0)).EQ.0).AND.
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c (ASSYUNIV( (CORECOLUMN1), (COREROW) .EQ.O) .AND.
C (ASSYUJNIV( (cORECOIS-1), (COEO+1) ) .EQ. 0) .A=D.
C (ASSYNIV(( CORECOLUN+O), (COEROW+1)) .EQ.0) .AND.
C (ASSYUNIV( (COECOLUMN+1), (COPEROW+1)) .EQ.O)) TEN

WRITE(30,575) BAFQ1P4UNIV
575 FORMAT (13, X,$)

COUNT-coT+1
ELSEIF ((ASSYUNIV( (CORECOLUMN-1), (COREROW-1)) .E.O) .AD.

c (ASSYUNIV((CORECOLUMN+0),(COREROW-1)).NE.O).AND.
C (ASSYUNIV( CORECOLUMN+1),(COREROW-1)).EQ.O ).AND.
c (ASSYUNV(( CORECOLUN-1),(COREROW+O)).EQ.O).AND.
c (ASSYUNrV (CORECOLUM+ ),(COREROW+O)).EQ.O).AND.

(ASSYUNrV( (CORECOLUMN-1),(COREROW+1)).EQ.0).AND.
c (ASSYUNIV (CORECOLUMdN+O),(COREROW+2)).EQ.0).AND.
C .ASSYUNIV (CORECOLUMN+1), COREROW+I)).EQ.0)) THEN

WRITE(30,S76) EAFQ1P1UNIV
576 FORM'T(I3,IX,$)

COUNT-COUNT+1
ELSEIF ((ASSYUNIV ((CORECOLUMN-1),(COREROW-1)).NE.0).AND.

c (ASSYUNIV((CORECOLMN+0), (COREROW-1) .WE.M).AND.
c (ASSYNIV((CORECOLINN+1),(COREROW-1)).NE.0).AND.
c (ASSYUNIV (CORECOLUMN-1),(COREROW+O)).E.0).AND.
c (ASSYUNIV((CORECOLUNN+1),(COREROW+0).).EQ.0).AND.
e (ASSYUNrV((CORECOLUMN-1),(COREROW+)).EQ.0).AND.
c (ASSYUNrV((CORECO0LM+0),(COREROW+1)).EQ.O).AND.

1 c (ASSYUNIV((CORECOLUMN+1),(COREROW+1)).EQ.0)) TEN
WRITE (30,577) DAFQlIMUNIV

577 FORMT (Z3,X,$)
COUNT-COUNT+1

ELSEIF ((ASSYUNV( (CORECOLUMN-1),(COREROW-1)).NE.0).AND.
c (ASSYUNIV(ICORECOLMN+0),(COREROW-2)).EQ.0).AND.
c (ASSYUNIV((CORECOLUHN+),(COREROW-1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN-1),(COREROW+0)).WE.0).AND.
c (ASSYUNrV(ICORECOLUMN+1),(COREROW+0)).EQ.0).AND.
c (ASSYtNIV((CORECOLUMN-1),(COREROW+1)).NE.0).AND.
c (ASSYUNIV(CORECOLWMN+O),(COREROW+)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW+1)).EQ.0)) THEN

WRITE(30,S78) AFQ1P2UNIV
578 FORHAT(I3,1X,$)

COUNT-COUNT+1
ELSEIF ((ASSYNIV((CORECOLUNN-1),(COREROW-1)).EQ.0).AND.

c (ASSYUNIVI CORECOLUMN+D), (COREROW-1)).EQ.0).AND.
e (ASSYUNIV(ICORECOLUWN+1),(COREROW-1)).EQ.0).AND.
c - (ASSYUNIV((CORECOLUMN-1),(COREROW+0)).NE.0).AND.
C (ASSYUNIV((CORECOLUMN+1),(COREROW+0)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN-1),(COREROW+1)).NE.0).AND.
c (ASSYUNIVC(CORECOLUMN+0),(COREROW+1)).EQ.0).AND.
c (ASSYUNIV (CORECOLUMN+1),(COREROW+1)).EQ.0)) THEN

WRITE(30,579) BAFQ4P2UNIV
579 FORMAT(13,1X,$)

COUNT-COUNT+1
ELSEIF ((ASSYUNIV((CORECOLUMN-1), (COREROW-1)).EQ.O).AND.

C (ASSYUNIV((CORECOLUMN+0),(COREROW-1)).EQ.0).AND.
C (ASSYUNIV((CORECOLUMN+1),(COREROW-1)).EQ.0).AND.
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c (ASSYUN V ( CORECOLUMN-1), (COREROW+O)) .EQ.O) .AND.

c (ASSYONIV( (COREC0LUMN+1), (COREROW+O) .EQ.O) .AND.

c (ASSYUNIVI(CORECLUMN-1),(COREROW+1)).NE.0).AND.
c (ASSYUNIVI(CORECOLUMN+0), (COREROW+1)).EQ.0).AND.
c (ASSYUNIV((COREC0LUMN+1),(COREROW+1)).EQ.0)) THEN

WMUTE(30,580) BFQ4P4UNrV

580 FORMAT(13,1X,$)
COUNTCOUNT+1

ELSEIF ((ASSYUNIV((cORECOLUMN-1),(cOREROW-1)).EQ.O).AND.
c (ASSYUNIV((CORECOLUN+0), (COREROW-1)).EQ.0).AND.
c (ASSYUNIV( c0EcOWLUNN+l),(COREROW-1)).EQ.O).AND.
c (ASSYUNIV( CORECOLUMN-1),(CORERDW+0)).EQ.0).AND.
c (ASSYUNIV((cOREcOLUMN+), (COREROW+O)).EQ.O).AND.
c (ASSYUNIV((CORECOLUMN-1), (CObRROW+1)).EQ.0).AND.
C (ASSYUNIV((CORECOLUHN+0),(CORERQW+1)).EQ.0).AND.
C (AssYuNrvC(coREcoLUHN+3L),(COREROW+1)) EQ.O)) THEN

WRITE(30,591) FCOREUNIV
581 FORMAT(13,IX,$)

COUNT-CONT+1
ELSEIF ((ASSYUNIV((CORECOLUMN-1) ,(COREROW-1)).EQ.0).AND.

c (ASSYUNIV((CORECOLUMN+0),(COREROW-1)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW-1)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN-1),(COREROW+0)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW+O)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN-1), COREROW+1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUN+0),(COREROW+1)).EQ.0).AND.
c (ASSYUNIV( CORECOLUMN+1),(COREROW+1)).NE.0)) THEN

WRITE(30,582) BAFQ2P3U;NIV

582 FO1MUT(I3,1X,$)
COUNT-COUNT+1.

ELSEIF ((ASSYUNIV((CORECOLMHN-1),(COREROW-1)).NE.0) .AND.

c (ASSYUNIVC(CORECOLUMN+0),(COREROW-1)).EQ.0).AND.
C (ASSYUNIV((CORECOLUMN+1),(COREROW-1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN-1), (COREROW+0)).UE.0).AND.
c (ASSYUNIV((CORECOLUN+1),(COREROW+O)).EQ.0).AND.
c P(SSYUNIV C(CORECOLUMN-1), (COREROW+1)) .NE. 0).AND.

c (ASSYUNIV((CORECOLUN+O0),(COREROW+1)).NE.0).AND.
c (ASSYUNIV((CORECOLMN+1),(COREROW+1)).EQ.0)) THEN

WRITE(30,583) LAFQ4P3UNIV
$B3 FORMAT (13, 1X, ).

COUNT-COUNT+1 
ELSEIF ((ASSYUNIrV(CORECOLUMN-1),(COREROW-1)).EQ.0).AND.

c (ASSYUNIV((CORECOLUMN+0), COREROW-1)).EQ.0).AND.
c (ASSYUNIV((CORECOWUMN+), (COREROW-1)).EQ.O).AND.

c (ASSYVNIV((CORECOLMN-1), COREROW+O)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN+),(COREROW+)).EQ.0).AND.
C (ASSYUNIV((CORECOLUMN-1),(COREROW+1)).NE.0).AND.
C (ASSYUNIV((CORECOLUNN+0),(COREROW+1)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW+1)).EQ.0)) THEN

WRXTE(30,584) BAFQ4P3UNIV
584 FORMATI3,1X,$)

COUNT-COUNT+1
ELSEIF ((ASSYUNIV((CORECOLUN-1),(COREROW-1)).EQ.0).AND.

c (ASSYUNIV((CORECOLUMN+0),(COREROW-1)).EQ.0) .AND.
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c (ASSYGNIV(( CORECOLUM+2I), (CORERW-1)) .EQ.0) .AND.
c (ASSYUNIV (CORECOLUMN-1), (COEROW+O)) .E.O) .AD.

c (ASSYUIIV( CORECOLUN+1), (COEROW+0)) .EQ.0) .AND.

c (ASSYUNIV((CORECOLUHN-1),(COREROW+1)).NE.0).AND.
C (ASSYUNIV((CORECOLUMN+0),(COREROW+1)).NE.0).AND.
' c (ASSYUNIV(CORECOLUHN+1), (COREROW+1)).EQ.0)) THEN

WRITE(30,585) BAFQ4P1UNIV
585 FORMAT(I3,1X,4)

coUNT-cOUNT+1
ELSEIF ((ASSYUNIV((CORECOLUMN-1),(COREROW-1)).EQ.0).AND.

C (ASSYUNIV((CORECOLUMN+O),(COREROW-1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUWN+1),(COREROW-1)).EO.O).AND.
c (ASSYUNIV((CORECOLUHN-1),(COREROW+0)).NE.0).AND.
c (ASSYUNIZV(CORECOLUHN+1),(COREROW+O)).EQ.0).AND.
c (ASSYUNIV( (CORECOLUMN-1).(COREROW+1)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN+O),(COREROW+1)).NE.0).AND.
c (ASSYUNIV( (CORECOLUMN+1) (CORERW+1)) .NE.0)) TEEN

WRITE(30,586) BAFQ4P3UNIV
586 FORMAT(3,1X,S)

COUNT-COUNT+1
ELSEIF ((ASSYUNIV((CORECOLUMN-1),(COREROW-1)).EQ.0).AND.

c (ASSYUNIV((CORECOLUMN+0),(COREROW-1)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW-1)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN-1),(COREROW+0)).EQ.0).AND.
c (ASSYUNIV( CORECOLUMN+1),(COREROW+0)).NE.0).AND.
C (ASSYUNIV((CORECOLUMN-1),(COREROW+1)).EQ.0).AND.
_ c (ASSYUNIV((COEMOOLUMN+O),(COREROW+1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW+1)).EQ.0)) THEN

WRITE(30,587) AFQ2P3UNIV
587 FORMAT (13, IX, $)

COUNT-COUNT+1
ELSEIF ((ASSYUNIV( (CORECOLUN-1), (COREROW-1)).EQ.0).AND.

e (ASSYUNIV((CORECOLUMN+0),(COREROW-1)).EQ.0) AND.

c (ASSYUNIV((CORECOLUMN+l),(COREROW-1)).EQ.0).AND.
C (ASSYUNIV((CORECOLUN-1),(COREROW+0)).EQ.0).AND.
c (ASSYNIV(( CORECOLUMN+1) , COREROW+O)) .EQ. O .AND.

c (ASSYUNIV((CORECOLUMN-1),(COREROW+1)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN+0),(COREROW+1)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW+l)) .NE.0)) TEN

WRZT(30,588) BAFQ4PlUNIV
588 FORMT(3,1X,$)

COUNT-COUNT+1
ELSEIF ((ASSYUNIV((CORECOLUMN-1),(COREROW-1)).EQ.0).AND.

c (ASSYUNIV((CORECOLUMN+0), (COREROW-1)).EQ.O).AND.
c (ASSYINIV((CORECOLUMN+),(COREROW-1)).EQ.0).AND.
c (ASSYUNIV(ICOREcOLUMN-1), (COREROW+0)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN+1), (CORERoW+0)).EQ.0).AND.
c (ASSYUNIV((CORECOLUN-1),(COREROW+l)).EQ.0) .AND.

c (ASSYUNIV( (ORECOLUN+0),O(COREROW+1)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN+),(COREROW+1)).NE.0)) THEN

WRITE(30,589) BAFQ3P1UNIV
589 FORMAT (I3, IX,$)

COUNT-COUNT+1
ELSEIF ((ASSYUNIV( CORECOLUMN-l),(COREROW-1)).EQ.0).AND.
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c (ASSYUNIV((CORECOLMN+0),(COREROW-1)).EQ.0).AND.
c (ASSYUNIV((COREOOLUMN+l),(COREROW-1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUHN-1),(COREROW+O)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW+0)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN-1),(COREROW+1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUM+0), (COREROW+l)).EQ.0).AND.
c (ASSYUNV( (CORECOLUM+),(COREROW+)).NE.0)) THEN

WRITE(30,590) AFQ3P4UNIV
590 FORAT (13,1X,$)

COUNT-COUNT+1
ELSEIF ((ASSYUNIV((CORECOLUN-1),(COREROW-1)).EQ.0).AND.

c (ASSYUNIV((CORECOLUHN+0),(COREROW-1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMR.+), (COREROW-1)).EQ.0).AND.
c (ASSYUNIV((CORECOLMfN-1),(COREROW+0)).EQ.0).AND.
c (ASSYUNV( (CORECLUMN+1),(COREROW+0)).NE.0).AND.
c (ASSYUNIV( C RECOLUMN-), (COREROW+1)).NE.0).AND.
c (ASSYUNIV((CORECOLDMN+0), (COREROW+1)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN+1), (COREROW+1)).VE.0)) THEN

WRITE(30,591) BAFQ3P3UNIV
591 FORMAT (13, 2X$)

COUNT-COUNT+1
ELSEIF ((ASSYUNIV((CORECOLUMN-1), COREROW-1)).EQ.0).AND.

c (ASSYUNIV((CORECOLUWN+O),(COREROW-1)).EQ.O).AND.
c (ASSYUNIV( CORECOLHN+),(COREROW-1)).EQ.O).AND.
c (ASSYUNIV((CORECOLUMN-1),(COREROW+0)).EQ.O).AND,
c (ASSYUNIV((CORECOLWN+1), (COREROW+0)).NE.0).AND.
c (ASSYUNIV((CORECOLUN-1), COREROW+) ).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN+0),(COREROW+1) .NE.0).AND.
c (ASSYUNIV((COAECOLUlN1l),(COREROW+)).NE.0)) THEN

WRITE(30,592) BAFQ3P3UNIV
592 FORHAT(I3,1X,$)

COONT-COUNT+1
ELSEIF ((ASSYUNIV (CORECOLUMN-1),(COREROW-1)).EQ.0).AND.

c (ASSYUNIV((CORECOLUMN+O),(COREROW-1)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW-1)).NE.0).AND.
c tASSYUNIV((COREOOLUMN-2), COREROW+0)).EQ.O).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW+O)).EQ.O).AND.
e (ASSYUNIVC(CORECOLUKN-1),(COREROW+1)).EQ.O).AND.
c (ASSYUNIV((CORECOL0N+0), COREROW+1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW+1)).EQ.0)) THEN

WRTE(30,593) BAFQ2P1UNIV
593 FORMAT (13, IX,)

COUNT-COUNT+1
ELSEIF (IASSYUNIV((CORECOLUMN-1),(COREROW-1)).EQ.0).AND.

c (ASSYUNIV((CORECOLUMN+0),(COREROW-1)).EQ.O).AND.
c (ASSYUNIV((CORECOLUMN+l),(COREROW-1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN-1), (COREROW+0)).EQ.0).AND.
C (ASSYUNIV((CORECOLUMN+1),(CORERO+0)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN-1),(COREROW+1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN+0),(COREROW+1)).EQ.0).AND.
C (ASSYUNIV((CORECOLUMN+1),(COREROW+1)).NE.0)) THEN

WRITE(30,594) BAFQ3P2UNIV
594 FORMAT(13,IX,$)

COUNT-COUNT.1
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ELSEIF ((ASSYUNIV( (CORECOLUHN-1)* (CO EOW-1)) .EQ.O) .ND.

c (ASSYUNIV( (CORECOLUMN+0), (COREROW-1)) .EQ.O) .ND.
c (ASSYNIV( CORECOLUMN+1), (COREROW-1)) .NE.0).AND.
c (ASSYUNIV((CORECOLMN-), (COREROW+O)).EQ.O).AND.
c (ASSYUNIV((CORECOLUMN+), (COREROW+)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN-), (COREROW+)).EQ.O).AND.
c (ASSYUNIV((CORECOtUN+O), (COREROW+)).NE.O).AND.
c (ASSYUNIV (CORECOLMN+1),(COREROW+)).NE.0)) THEN

WRITE(30,595) AFQ3P3UNIV
595 FORMAT(13 ,X,$)

COUNT-COUNT+1
ELSEIF ((ASSYUNIV((CORECOLUMN-1), (COREROW-1)).EQ.0).AND.

c (ASSYUNIV((CORECOLVHN+0),(COREROW-1)).EQ.0).AND.
c (ASSYUNIV((CORECOLOHN+1), (COREROW-1)) .NE.0).AND.
c (ASSYUNIV((CORECOLMN-1),(cOREROW+O)).EQ.O).AND.
c - (ASSYUNIV((CORECOLUHN+1),(COREROW+0)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN-1), (COREROW+1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUHN0), (COREROW+1)).EQ.0).AND.
c (ASSYVNrV((CORECOLUHN+l), (COREROW+1)).RE.0)) TEN

WITE(30,596) BQ2P2UNIV
596 FORMk IT I3,IX,$)

COUNT-COUNT+1
ELSEIF ((ASSYUNIV((CORECOLUM-1), (COREROW-1)).EQ.0).AND.

c (ASSYUNV ( (CORECOLUMN+0),(COREROW-1)).EQ.0).AND.
c (ASSYUNV( (CORECOLUMN+1),(COREROW-1)).NE.0).AND.J c (ASSYUNIV((CORECOLUMN-1),(COREROW+0)).EQ.0).AND.

-- c (ASSYURIV((CORECOLUMN+), (CORERIW+0)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN-1),(COREROW+1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN+O),(COREROW+1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUN+1),(COREROW+1)).EQ.;0)) THEN

WRTE(30,597) AFQ2P2UNIV
597 FORMT(13,1XS)

COUNT-COUNT+1
ELSEIF ((ASSYUNIV((CORECOLUMN-1),(COREROW-1)).EQ.0).AND.

c (ASSYUNIV((CORECOLUMN+0),(COREROW-1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUN+1), (COREROW-1)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN-1), (COREROW+)).EQ.0).AND.
c (ASSYUN!V((CORECOLDMN+1),(COREROW+0)).EQ.0).AND.
c (ASSYUNIV((CORECOLUN-1),(COREROW+1)).EQ.0).AND.
c IASSYUNIV((CORECOLUMN+O),(CORERW+)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW+1)).EQ.O)) THEN

WRITE(30,598) BAFQ2P4UNIV
598 FORMAT(13,1X,$)

COUNT-COUNT+1
ELSEIF ((ASSYUNIV((CORECOLUN-1),(COREROW-1)).NE.0).AND.

c (ASSYUNIV((CORECOLMN+0), COREROW-1)).NE.0).AND.
c (ASSYUNIV((CORECOLUM+I1), (COREROW-1)).RE.0).AND.
c .(ASSYUNIV((CORECOLUMN-1),(COREROW+0)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW+0)).NE.0).AND.
c (ASSYUNIV((CORECOLUMN-1), (COREROW+1)).EQ.0).AND.
c (ASSYUNIV( CORECOLUMN+0),(COREROW+1)).EQ.0).AND.
c (ASSYUNIV((CORECOLUMN+1),(COREROW+19).EQ.0)) THEN

WRITE(30,599) BAFQ2P3UNIV
599 FORAT(I3,1X,$)



Waste Package Opcrations Engineering Calculation
Trte: CRC Rativity Calations for Sequoyah Unit 2
Document Identifier. BOOOOOOOO-01717021006 REV 00 Attacbment I, Page 177 of 656

II

COmNT-COUNT+ 1
ENDIF

ENDIF
IF ((OD(COUNT,20) .EQ.0) .OR.

c (CORECOUN.EQ. (LPTWIDTH-4))) THEN
IXTE (30 *)
IF (CORERDW.LT.9(ATWIDTH-4)) THEN

NRITE (30, 697)
697 FORMAT(Tl1,$)

ELSEIF ((COREROW.EQ.- (aTWIDTH-4) .AND.
c (CORECOLUMN.LT. (LATWIDTH-4))) TEN

WRITE(30,698)
698 FORMAT(TlIt)

ENDIF
ENDIF

700 CONTINUE
710 CONTINUE

ENDIF
* Write the specifications for the universes which define the baffle
plate unit cells.

WRITE(30,720)
720 FORNAT(T1,'C CORE BAFFLE UNIVERSE SPECIFICATIONS')

IF f(EIGHTH.EQ..TRUE.).OR.(QUARTER.EQ..TRUE.)) THEN
BAFACDNORTHSURF-SN I Nothern surface of baffle sections A, C, & D.
SURFTYPESPEC(SN)-'PY'
SURFVLUESPEC(SN)-i(ASSYPITCH/2.0)-

c (BAFFLESEPARATION+EAFFLETHICKNESS))*(-1.0)
SN-SN+1
BAFACDSOVTHSURF-SN I Southern surface of.baffle sections A, C, & D.
SURFTYPESPEC(SN)-'PY'
SURFVALUESPEC(SN)- (ASSYPITCH/2. 0)-

c BAFFLESEPARATION)*(-1.0)
SN-SN+1
BAFBCDEASTSURF-SN I Eastern surface of baffle sections B, C, D.
SURFTYPESPEC(SN)-'PX'
SURFVALUESPEC(SN)- (ASSYPITCH/2.0)-

c (BAETLESEPARATION+BAFFLETHICKNESS) * (-.0)

II

SN-SN+1
' DAFBCDWESTSURF-SN I Western surface of baffle sections

SURFTYPESPEC(SN)-'PX'
SURFVALUESPEC(SN)- (ASSYPITCH/2.0)-

c BAFFLESEPARATION)'-1.0)
SN-SN+1
BAFLEML-MN

Check Core Baffle
DO 723 C-1,BAFFLEISONUM

IF (C.EQ.1) THEN
WRITE(200,721) AFFLENL, SAFFLEZAIDS(C),

c (-1*BAFFLEWTS(C))
721 FORMATCT1, M',14,T9,A9,3X,G14.6,

c ' $ Core Baffle')
ELSE

B, C, D.

WRITE(200,722) AFFLEZADS(C), (-1*DAFFLEWTS(C))
FORMAT(T9,A9,3XG14.6)722
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ENDIF
723 CONTINUE

-MNH+1
Write universe for baffle section A.

WRITE(30,730) LW, BHODML, (*MODDENSITY), BAFACDNORTHSURF,
c BAFQlPlUNIV

730 FORMAT(T1,I4,T6,I4,Tll,F7.4,T25,I4, I:N-1 -',2,
c ' $ Vertical baffle section water region')

LN-LN+l
WRITE(30,740) LN, EODML, -I-*HdDDESITY),

c (-'BAFACDSOUTESURF) , WAQllUNIV
740 FORHAT(Tlr4,T6,4,Tll,F7.4,T25,14, IMP:N-1 U-',12,

c ' $ Vertical baffle section water region')
LN-LN+1

PRITE(30,750) LN, BAETLIEML, (-12BAFFLEDENSITY),
c -i'BAFACDNORTESURF), BAFACDSOUTHSURF, AFQlPlUNrV

750 FORHIT(Tl,4,T6,4,T1,7.4,T25,4,lX,14,' IMP:R-l U-',12,
c ' $ Vertical baffle section baffle region')

LN-LN+l
* Write unfverse for baffle section B.

WRITE(30,760) L, MODL, (-l'MODDENSITY), EAFBCDEASTSURr,
C BA"Q1P2UNIV

760 FORMAT(Tl,I4,T6,14;Tl1;F7.4,T25,I4,' IMP:N-l U-',12,
C ' $ Horizontal baffle section water region')

LN-LN+1
MWRTE(30,770) L, BMODML, -1MODDENSITY), (-1*0AFBCDWESTSaRF),

C EAFQ1P2UNIV
770 FORMATCT,4,T6,14,Tll,F7.4,T25,I4,' IP:N-1 U-',12,

C ' $ Horizontal baffle section water region')
LN-LN+1
WRITE(30,780) LN, BAF£L£ML, (-1DAEFFLEDENSITY),

C (-1*BAEBCDEASTSURF), AEBCDWESTSURF, BAFQlP2UNIV
780 FORMAT(T,14,T6,14,Tl,F7.4,T25,14,IX,4,' IP:N-1 U-',12,

C ' Horizontal baffle section baffle regJon')
L--LN+l

Write universe for baffle section C.
WRITE(30,790) LN, BMODML, -1HODDENSITYJ, AFBCDEASTSURP,

c EAFACDNORTESURF, BAFQ1P3UNIV
790 FORMHT(Tl,14,T6,I4,Tll,F7.4,T25,I4,lXl4,' IMP:N-1 U',1I2,

c ' S L-shaped baffle section water region')
LN-LN+l
WRITE(30,800) LN, BODML, (-lHODDENSITY), (-l*BAFBCDWESTSURF),

c (-1'AFACDSOUTESURF), IAFQlP3DNIV
800 FORMAT(Tl,I4,T6,14,T11,E7.4,T25,14,':',I4,' ImP:N-l U-*,12,

c ' $ L-shaped baffle section water region')
LN-LN+1
WRITE(30,810) LN, BAMFLEML, -lBAFFLEDENSITY),

c (-1*BAMBCDEASTSURF), (-1*BAFACDNORTESURF), BAFBCDWESTSURP,
c BAFACDSOUTHSURF, BAFQ1F3UNIV

810 FORMAT(Tl,14,T6,14,T11,r7.4,T25,'1(,14,s:e, 14,t) (',14,ZX,14,
C ') IMP:N-1 U-',12,' L 1-shaped baffle section baffle region')

LN-LN+1
* Write universe for baffle section D.

WRITE(30,820) LN, DMODML, (-1*MODDENSITY), BAflCDEAStSURF,
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C BAFlCDNORTHSURF, BAFQ1P4UNIV
820 FORNAT(T1,14,T6,r4,Tll,F7.4,T25,14,':',r4,' fHP:N-l u-,12,

c ' $ Corner baffle section water region')
LN-N+2
WRITE(30,830) LN, BM, (-IHODDENSITY), (-1*BABCDWESTSURF),

c (-l*BAFCDSOUTESURF), BAFQP4UNIV
830 FOPMATTl,I4,T6,14,Tl,F7.4,T25,14,lX,14,' IP:N-1 U-',12,

c ' $ Corner baffle aection water region')
LN-N+1
MUTE(30,840) L, BAFFLEML, (-l*BAFFLEDENSITY),

c (-*BAFBCDEASTSURF), -l*BAFACDNORTHSURF), BAFBCDWESTSURF,
c BAFACDSOOTHSURF, BW1P4UNIV

840 FORHATTl,r4T6,4,Tll,F7.4,T25,'(,14,IX,14,') (',I4,r',I4,
c ') IHP:N-l U-',12,' 8 Corner baffle section baffle region')

LN-WN-i
ELSEIF (FULL.EQ..TRUE.) THEN

BAFACDFGNORTESURF-SN I Nothern surface of baffle sections A, C, D,
F, & G.

SURETYPESPEC(SN)-'PY'
SURFVALUESPECCSN)--1.0*(ASSYPITCE/2.0))+

c (BAFFLESEPARATION+BAFFLETHICKNESS)
SN-SN+1

F; BAFACDFGSOUTSURF-SN I Southern surface of baffle sections A, C, D,
F, £ G.

SURFTYPESPEC(SN)-'PY'
SURFVALUESPEC(SN)-(-.0 (ASSYPITCH/2.0))+

c BAFEIESEPARATION
N-SNK+1

BAFBCDKXEASTSURF-SN I Eastern surface of baffle sections B, C, D, K,
L L. 

SURFTYPESPEC(SN)-'PX'
SLRFVALUESPEC(SN)-(-I.O*(ASSYPITCH/2.0))+

c (BAFFLESEPARATION+BAFFLETNICKNESS)
SN-SN+1
BAFBCDKLWESTSURF-SN I Western surface of baffle sections B, C, D, K,

I L.
SURFTYPESPEC(SN)-'PX'*
SURFVALUESPEC(SN)-(-.O*(ASSYPITCH/2.0))+

c BAFFLESEPARATION
SN-SN+1 .
BAFHIJKLNORTHSURF-SN I Nothern surface of baffle sections H, I, J,

K, I L.
SURFTYPESPEC(SN)-'PY'
SURFVALUESPEC(SN)-(ASSYPITCH/2.0)-

c BAFFLESEPARATION
SN-SN+1
BAFHIJKLSOUTESURF-SN I Southern surface of baffle sections H, I, J,

K, £ L. 
SURFSYPESPEC(SN)-'PY'
SURFVALUESPEC(SN)- ASSYPITCH/2. 0)-

c (BAFFLESEPARATION+BAFFLETHICKNESS)
SN-SN+1
EAFEFGIJEASTSURFE-SN I Eastern surface of baffle sections E, F, G, I,

J.*
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SURFTYPESPEC (SN) t ['X
SUREVAWESPEC (SN)-(ASSYPITC/2. 0)-

C BAFFLESEPARATION
SN-SN+1
BAFEFGIJWESTSURF-S I Western surface of baffle sections E, F G I,

& J.
SURFTYPESPEC (SN)-tLex'
SURFVALUESPEC(SN)-(ASSYPITCH/2.0)-

c (BAFFLESEPARATION+BAFFLETNICRNESS)
SN-SN+1.
RAFLE-

* Check Core Baffle
DO 843 C-1,BAFFLEISONUM

IF C.EQ.1) TEN
WPITE(200,841) BAFFLEML, AFFLEZAIDS(C),

* c (-1*BAFFLEWTS(C))
841 FORMAT(T1, M',14,TS9,A9,3X,G14.6,

c ' S Core Baffle')
ELSE

WRITE(200,842) BAFFLEZAIDS(C), (-l2*AFFLEWTS(C))
942 FORMAT(T9,A9,3X,G14.6)

ENDIF
843 CONTINUE

MN-KN+l
* Write universe for baffle section A.3 .WEITE(30,850) LN, BMODL, (Il*MODDENSITY), AFACDFGNORTESURF,

B c AFQIPIUNIV
850 FORMAT(T,14,T6,4,T1,F7.4,T25,14,' IMP:N-1 U-',12)

LN-LN+1
WRITE(30,660) LN, NODHL, (-l*KODDENSITY),

c (-2*AFACDFGSOUTRSURF), BAFQIPlUNTV
860 FORAT(Tl,4,T6,4,T1,F7.4,T25,14,' IMP:N-1 U-',12)

LN-LN+1
WRITE(30,870) LN, BAFFLEML,. -1*BAFFLEDENSITY),

c (-*BAFACDFGNORTHSURF), BAFACDFGSOUTHSURF, AFQlPlUNIV
870 FORMT(T,14,T6,14,T11,F.4,T25,14,lX,14,' *XP:N-l U-',12)

LN-LN+1
* Write universe for baffle section B.

WRITE(30,880) LN, BODML, -1*ODDENSITY), BAFBCDKLEASTSURF,
c BAFQ1P2UNIV

880 FORMAT(T,14,T6,4,Tl1,7.4,T25,14,' IMPsN-1 u-*,2)
LN-LN+l
WRITE(30,890) L, BMODNL, -1*MODDENSITY),

c (-1*BAFBCDKLWESTSURF), BAFQlP2UNIV
890 FORMAT(T1,U4,T6,14,Tll,F7.4,T25,14,' IMP:N-1 U-',12)

LN-LN+1
WRITE(30,900) LN, AFEM!L, (-l*BAFFLEDENSITY),

* c -l*RAFBCDKLEASTSURF), BAFBCDXLWESTSURF, BAFQ1P2UNIV
900 FORMAT(T1,I4,T6,14,Tll,F7.4,T25,14,1X,14,' IMP:N-1 U-',12)

LN-N+l.
* Write universe for baffle ection C.

WRITE(30,910) LN, BMODML, (-1*MODDENSITY), AFBCDKLEASTSURF,
C BAFACDFGNORTESURF, BAFQlP3UNIV

910 FORNAT(T,ll,T6,14,Tll,F7.4,T25,14,1X,14,' IMP:N-1 -',I2)
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LN-LN+1
YRSTE(30,920) L, BMONL, (-1*MODDENSITY),

c (-1*BEBCDKLWESTStRF), I-*EAFACDFGSOUTHSURF), BAFQlP3UNIV
920 FOHAT(T1,14,T6,I4,Til,F7.4,T25,14,'Z',14,' IP:N-1 U-',12)

LN-wN+1
WRITE(30,930) LW, DAFFLELe (-1*BAFE DENSITY),

c (-1BAECDKLEASTSURF), (-l*ATACDFGNORTESURF),
c BAFBCDKLWESTSURF, LAFACDFGSOUTESURF, BAFQ1P3UNIV

930 FOEMATl,14,T6,14,lT,F7.4,T25,'(',14,':',14,') (',14,IX,14,
c ) IMP:N-1 U',12)

LN-LN+1
* Write universe for baffle section D.

WRTE(30,940) LN, MODIL, (-l*MODDENSITY), BAFBCDKLEASTSURF,
C BAFACDFGNORTESURF, BAFQlP4UNIV

940 FORMAT(T1,I4,T6,14,T11,F7.4,T25,14,':',14,' n4P:N-1 U-',12)
I-LN+1
WRITE(30,950) LN, BMODML, (I4*MODDENSITY),

c (-l*BAFBCDKLWESTSURF), (-i*BAFACDFGSOUTHSDRF), BAFQlP4UNIV
950 FORMAT(T4,T6,I4,Tll,F7.4,T25,I4,1X,I4,' ZMP:N-1 -',12)

LN-LN+1
WMSTE(30,960) LN, BAFFLEML, (-1*BAFFLEDENSITY),

c (-1*BAFBCDKLEASTSURF), (-1*BAFACDFGNORTLSURF),
c BAFBCDXLWESTSURF, BAFACDFGSOUTHSURF, BAFQ1P4UNIV

960 FORMAT(Tl,14,T6,14,TllF7.4,T25,t(,14,X,14,O) (',14,':',14,
c '1 IMP:N-1 U-1,2)

j L-NLN+1 
* Write universe for baffle section E.

WRITE(30,970) LN, MODML, -1HODDENSITY), BAFEFGIJEASTSURF,
c BAFQ2P2UNIV

970 FORMLT(Tl,I4,T6,14,T11,F7.4,T25,I4,' IMP:N-1 U-9,12)
LN-LN+1
WRITE130,980) LN, MOMDL, -l*ODDENSITY),

c (-*BAFEFGIJWESTSURF), BAFQ2P2UNIV
980 FORMAT(Tl,14,T6,14,T11,F7.4,T25,14,' IMP:N-1 U-',1 2)

LN-LN+1
WRTE(30,990) LN, BAFLEHL, (-2BAETE=DENSITY),

c (-1*BAFEFGIJEASTSURF), BAFEFGIJWESTSURF, BAFQ2P2UNIV
990 FORMT(T,I4,T6,I4,T1,F7.4,T25,I4,1X,I4,' 1MP:N1 V-',12)

LN-LN+1
* Write universe for baffle section F.

WRITE(30,1000) LN, BODML, (-1*MODDENSITY),
C (-1*BAFEFGIJWESTSURF), BAFACDFGNORTHSURF, AFQ2P3UNIV

1000 FORMAT(Tl,14,T6,14,T11,F7.4,T25,14,1X,I4,' IP:N-1 U-0,I2)
LN-LN1
WRITE(30,1010) LN, BMODML, (-*HODDENSITY), BAFEFGIJEASTSURF,

c (-l*BAFACDFGSOUTHSURF), BFQ2P3UNIV
1010 FORNAT(Tl,14,T6,14,Tll,F7.4,T25,14,':',14,' IP:N-1 U-',12)

LN-LN+1
WRITE(30,1020) LN, BAFFLEML, -l*BAFFLEDENSITY),

c BAFEFGIJWESTSURF, (-lBAFACDFGNORTHSURF),
c (-1BAFFGIJEASTSURF), BAFACDFGSOUTHSURF, AFQ2P3UNIV

1020 FORHAT(T1,14,T6,14,Tl1,F7.4,T25,'(',I4,'1:,14,') (,14,1X,I4,
c ') IHP:N-1 U-',12)

LN-LN+1
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* Write universe fox baffle section G.
WRITE (30,1030)' LN, BHODML, -I*MODDENSITY),

c (-ZLAFFGUJRESTSURF), BAFACDFGNORTESURF, BAQ2P4UNIV
1030 FOmRMIT(T1,4,T6,14,Tll,7.4,T25,14,':%1,4,' IHP:N-1 U-',12)

LW-LN+1
WRITE(30,1040) LN, BHODL, f-1*MODDENSITY), BFEFGIJEPSTSURF,

c (-1*BAFACDFGSOVTHSURF), DAFQ2P4UNIV
1040 FOPMITTl,4,T6,I4,T21,F7.4,T25,14,1X,14,' HP:N-l U-',12)

LNR+1
WRITE(30,1050) LN, EAFLEML, (-1EAFFLEDENSITY),

c BFEFGIJWESTSURF, -l*BAFAcDFGNORTBSURF),
c (-1*BAFEFGIJEASTSURF), AFACDFGSOUTHSURF, BFQ2P4UNIV

20S0 FOMITlT,4,T6,14,Tll,7.4,T25, ' t,I4,1X,I4, ') (8,14, ':',14,
c ') IHP:N-l U-,%12)

LN-LN+1
* lWrite universe for baffle section H.

WRITE(30,1060) LN, BDODL, (-1*MODDNSITY), DSMIJKLNORTESURF,
c BFQ3P1UNIV

1060 FORMAT(IT,I4,T6,I4,Tll,F7.4,T25,14,' IP:N-l U,12)
LN-LN+1
WRITE(30,1070) LN, BMODML, -1*MODDENSITY),

c (-l'BAHIJKLSOJTHSRF), AFQ3P1UNIV
1070 FORMA(Tl,X4,T6,I4,T11,F7.4,T25,I4,' IP:N-1 U-',12)

wN-wN+1
WRITZ(30,1060) LN, LaUTLENL, (-*BAFFLEDENSITY),

i c (-1*BAFHIJKWORTHSURF), BAflIJKLSOUTSURF, BAFQ3P1UNrV
1080 FOP.MAT(T,I4,T6,14,Tll,F7j4,T25,14,1X,I4,O IHP:N-1 U-1,12)

LN-LN+1
* Write universe for baffle section I.

WRITE(30,1090) LN, SHODML, (-1*MODDENSITY),
c (-2'BAFEFIJWESTSUPF), (-*BAFIJKLSOUTRSUR), BAFQ3P3UNIV

1090 FORMILT(TlI4,T6,Z4,T11,F7.4.TI5,I4,1XI4,' IMP:N-1 U-',12)
LN-LN+1
WRITE30,1100) IN, MODIL, (-1*MODDENSTY), AFEFGIJEASTSURF,

c BAFHIJKLNORTHSURF, EMMQ3P3UNIV
1100 FORMXT(TI,14,T6,14,T11,F7.4T25I4.ts14,' HP:N-1 U-',12)

LN-LN+l
WRITE(30,1110) L, AFrLEML, -PEAFFLEDENSITY),

c BAEFGIJWESTSURF, 13FIJKLSOUTHSURF, (-I*BAFEFGIJEASTSURF),
c (-1*EAFHIJKLNORTHSURF), BAEQ3P3UNIV

1110 FORMAT(Tl,14,T6,14,Tll,F7.4,T25,' (r4,0:',14, ') (',14,1X,14,
C ') MP:N-1.U-',12)

LN-LN+1
* Write universe for baffle section J.

MrTE(30,1120) LN, MOOML, (-l*HODDERSITY.,
c (-1*BAFLFGIJWESTSURF), -1*BAFHIJXLSOUTESURF), BFQ3P4UNIV

1120 FORMhAT(T1,14,T6,I4,T11,F7.4,T25,14,':',14,' IMP:N-l U-',12)
LN-LN+1
WRITE(30,1130) LN, BMODML, (-1*MODDENSITY), BAFEFGIJEASTSURF,

c BAFNIJK$NORTHSURF, BAFQ3P4UNIV
1130 F-ORNAT(Tl,I4,T6,14,Tll,F7.4,T25,14,1X,14,' IMP:N-1 U-',I2)

WN-LN41
MITE(30,1140) LN, BAFFLEML, (-BAFFLEDENSITY),

c BAFEFGIJWESTSURF, AFHIJKL50UTHSURF, (-1*BAFEFGIJEASTSURF),
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c (-lPAFIJKLNORTESURF), B3P4 UNIV
1140 FORMAT(T1,14,T6,4,T1,F7.4,T25,'(,14,1XZ1,'1 (',I4,s':'.4,

c ') I:N-1 U-',r2)
LN-LN+1

* Write universe for baffle section K.
WRITE(30,l150) L, MODM, (1*HODDENSITY), DAFBCDRLERSTSURF,

c (-1* I;JAKLSOUTBSURF), BM4P3UNIV
1150 FORMT(Tl,14,T6,14,T11,F7.4,?25,4,1X,14, ' P:N-1 U-',12)

LN-LN+l
WRITE(30,1160) LN, BMODML, (-lMODDERSITY),

c (-1*BAFCDKLWESTSURF), BAFHIJKLNORTHSURF, BAFQ4P3UNIV
1160 FORMAT(TI,14,T6,14,T1I,F7.4,T25,14,':',Z4, ' IMP:N-1 U-',I2)

LN-WK+1
WRITE (30,1170) IN, BALEH, (-1'EIAFELEDENSITY),
(-1*BAFBCDMLEASTStRF), PFUIKLSOUTHSURF, AFBCDKLWESTSORF,

c (-1DBAEIJKNORTUSURF), AFUQ4P3NIV
1170. FORMNTTS14,T6,14,Tll,F7.4,T25,' (,r4, |:',I4,') (,14,1X,I4,

c ') P:N-1 U-%,12)
LN-LN+1

* Write universe for baffle section L.
WRITE (30,1180) , BMODML, (-1*MODDENSITY), AEBCOKLEASTSURF,

c (-1BAFMIJKLSOUTESURF), AFQ4P4UNrV
1180 FORMAT(T1,14,T6,14,T1,F7.4,T25,14., ':',14,' MIP:N-1 U-'1,2)

LN-LN+l 
WRITE(30,1190) LN, HODHL, (-1*MODDESITY),

c f-1*BAFBCDKELESTSURF), BAFIcLORTHSURF, BAFQ4P4UNIV
1190 FORMAT(T1,I4,T6,U4,T11,F7.4,T25,14,1X,14,' IHP:N-1 U-',12)

LLNN+1*
WRITE(30,1200) LN, AFFLEML, -1*BAFFLEDENSITY),

c (-1*BAFBCDKLEASTSURF), EAFEIJKLSOUTHSURF, BAFBCDKLWESTSURF,
c (-I*BAFHIJKLNORTRSURF), AFQ4P4UNIV

1200 FORMAT(TI,14,T6,14,T11,F7.4,T2S,'(',14,Lxr4, (4,4,':,4,-
c ') IMP:N-1 U-',12)

LN-LN+I
ENDIF
DO 1202 C-1,NMOFFADESIGNS

COMB0FLAG(C)-.FALSE.
1202 CONTINE

* Write the specifications for the fuel assembly lattices.
WRITE(30,1210)

1210 FORMAT(T1,'C')
WRITE (30, 220)

1220 FORMAT(T1,'C FUEL ASSEDBLY LATTICE SPECIFICATIONS')
WRITE(30,1230)

1230 FORMAT(T1,'C')

*

FRUN-4DO
CRUN-700
BPRUN-800
APSRUN-900
GTUN-1000
ITUN-1100
DO 1234 COLUMN-1,50
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DO 1232 ROW-1,50
FRUNIV(COLUMN. ROW) -0
GTUNIV(COLMN, ROW) -0
ITUNIV (OLUMN, O) -0
CRAUNIY(COLUMN, )-0
BPRAUNIV (COLUMN. ROW) -0
APSRAUNIV (COLUMN,ROW)-0
GTWRITE (COLUMN, ROW)-. ALSE.

%1232 CONTINUE
1234 CONTINUE

DO 1900 ROW-150
DO 1890 COLUMN-i,50
IF ASSYID(COLUMNRW).E.' ') THEN

* Determine if the fuel composition in the assembly is unique.
* Assign the appropriate universe d to the fuel rods in the assembly.

FUNIQUE(COLUMN,ROW)-.TRUE.
LEAVE-.FALSE.
IF ((COLUMN.KE.1).AND.(ROW.NE.1)) THEN

DO 1237 RO-l,(ROW-l)
DO 1236 CO-1,50

IF ASSYID(COLUMN,ROW).EQ.ASSYID(CORO)) THEN
FUNIQUE (COLUMN, ROW)-. FALSE.
LEAVE-.TRUE.
FRUNIV(COLUMNROW)-FRUNIV(CO,RO)
EXIT

ENDIF
1236 CONTINUE

IF (LEAVE.EQ..TRUE.) TEEN
EXIT

ENDIF
1237 CONTINUE

IF LEAVE.EQ..FALSE.) TEEN
DO 1239 RO-ROW,ROW

DO 1239 CO-1, (COLUMN-1)
IF ASSYID(COLUMN,ROW).EQ.ASSYID(CO,RO)) TEN

FUNIQUE (COLUMN, ROW)-. FALSE.
LEAVE-.TRUE.
FRUNIV(COLUMNROW)-FRUNIV(CORO)
EXIT

ENDIF
1238 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
1239 CONTINUE

ENDIF
ELSEIF ((COLUMN.EQ.1).AND.(RO.NE.l)) THEN

DO 1241 RO-1,(ROW-i)
DO 1240 CO-1,50

IF (SSYID(COLUMN,ROW).EQ.ASSYID(CO,RO)) THEN
FUNIQUE MOLUW ROW) -. FALSE.
LEAVE-. TRUE.
FRUNIV(COLUMN,ROW)-FRUNIV(CORO)
EXIT
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ENDIF
1240 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
1241 CONTINUE

ELSEIF (ROW.EQ.1 .AND. (COLUMN..1)) TE
DO 1243 RO-1,1

DO 1242 CO-1,(COLMN-1)
IF (ASSYID(COLMN,ROW).EQ.ASSYID(CORO)) TEN

FUNIQUE (COLUMN, ROW)-. FALSE.
LEAVE .TRUE.
FRUNIV(COUMN, ROW) -FRUNIV (CO, RO)
EXIT

ENDIF
1242 CONTINME

IF (LEAVE.EQ..TwE.) THEN
EXIT

ENDIF
1243 CONTINUE

ENDIF
IF (FUNIQUE(COLANROW).EQ.TRUE.) THEN

FRUNIV (COLMN, ROW) -FRUN
FRUN-FRUN+i

ENDIF
* Determine if the assembly has a unique EPRA inserted.

PRUNIQUE(COLUMN, ROW)-. FALSE.
IF (BAN= O (COLUMN,ROW).NE.0) THEN
IF (FUNIQUE(COLUMN,ROW).EQ..TRUE.) TEEN

IF (ANKDES (BA OW(COLUMN,ROW)).EQ.'BPRP ') THEN
BPRUNIQUE(COLUMN, ROW)i.RUE.
BPRAUNrV`(COLUMN,ROW)-BPRUN
BPRUN-BPRUN+1

ENDIF
ELSEIF ((rUNIQUE(COLUMN,ROW).EQ..FALSE.).AND.

c (EANICDES BANENUM(COLM, ROW)) . EQ. 'BPRA ')) THEN
BPRUNIQUE(COLUMN,ROW)-.TRUE.
LEAVE-. ALSE.
IF COLUMN.NE.1) THEN

DO 1245 R1,(ROW-1)
DO 1244 CO-1,S0

IF ((ASSYID(COLUMN,ROW).NE.' ').AND.
c (ASSYID(COLUMN,ROW).EQ.ASSYXD(CO,RO)).AND.
c (TANOWM(COLUMN, ROW) .EQ.BANKNUM(,RO))) THEN

BPRUNIQUE(POLUMN,ROW)-.FALSE.
LEAVE-. TRUE.
BPRAUNIV (COLUMN, ROW) -BPRAUNIV (CO, RO)

f EXIT
ENDIF

1244 COATINUE
IF LEAVE.EQ..TRUE.) TEEN

EXIT
ENDIF

1245 CONTINUE
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IF (LEAVE.EQ..FALSE.) TEEN
DO 1247 RO-ROWROW

DO 1246 CO-1, (COLUMN-i)
IF ((ASSYIDCOLUMN,R0W).NE.1 ').AND.

c (ASSYID(COLMN.ROW).EQ.ASSYID(CO,RO)).AND.
c (BWlOUM(COLUMN,ROW).EQ.BANKNUM(CO,RO))) THEN

SPRUNIQUE (COLUMN, ROW)-. FALSE.
LEAVE-.TRUE.
EPRAUNIV (COLUMN,ROW)-BPRAUNIV(CORO)
EXIT

ENDIF
1246 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
1247 CONTINUE

ENDIF
ELSEIF (COLUMN.EQ.1).AND.(ROW.KE.1)) TEEN

DO 1249 R-i, (ROW-1)
DO 1246 CO-1,50

IF ((ASSYID(COLUMNROW).NE.1 ').AND.
c (ASSYID(COLUMNROW).EQ.ASSYID(CO,RO)).AND.
c (BANKNUM(COLUMN,ROW).EQ.BANENUM(CO,RO))) TEN

BPRUNIQUE(COLUMN,ROW)-.FALSE.
LEAVE-. TRUE.
BPRAUNIV(COLUMN,ROW)-BPRAUNIV(CORO)
EXIT

ENDIF
1248 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
1249 CONTINUE

ELSEIF ((ROW.EQ.) .AND.(COLUMN.NE.1)) THEN
DO 1251 RO-1,1

DO 1250 CO-i, (COLUMN-i)
IF ((ASSYID(COLUMN,ROW).NE.' ').AND.

C. cASSYID(COLUMN,ROW).EQ.ASSYID(CO,RO)).AND.
c (BANKNUM(COLUMN, ROW) .EQ.EANKNUM(CO,RO)) THEN

BPRUNIQUE(COLUMN`,ROW)-.FALSE.
LEAVE-.TRUE.
BPRAUNIV(COLUMNROW)-BPRAUNIV(CORO)
EXIT

ENDIF
1250 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
1251 CONTINUE

ENDIF
IF (BPRUNIQUE(COLUMNROW).EQ..TRUE.) THEN

BPRAUNIV(COLUMN.ROW)-BPRUN
BPRUN-BPRUN+1

ENDIF
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ENDIF
ENDIF

• Determine if the assembly design is unique.
* If the assembly design ls unique, additional GT and IT universes will be
defined.

DUNIQUE(COLUMN,ROW)-.TRUE.
LEAVE-.FALSE.
IF ((COWUMN.NE.l).AND.(ROW.NE.1)) TEN

DO 1253 RO-1,(ROW-1)
DO 1252 CO-1,50

IF (DESNM (COLUMN,ROW).EQ.DESNUM(CO,RO)) THEN
DUNIQUE(COLUMN,ROW)-.FALSE.
ITUNIV(COLUMN,ROW)-ITUNIV(CO,RO)
LEAVE-.TRUE.
EXIT

ENDIF
1252 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
1253 CONTINUE

IF LEAVE.EQ..FALSE.) TEEN
DO 1255 RO-ROW,ROW

DO 1254 CO-1, (COLUMN-1)
IF (DESNUM(COLUMN,ROW) .EQ.DESNUH(CO,RO)) THEN.

DUNIQUE(COLUMNROW)-.FALSE.
ITUNIV(COLUMN,ROW)-ITUNIV(CO,RO)
LEAVE-.TRUE.
EXIT

ENDIF
1254 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
1255 CONTINUE

ENDIF
ELSEIF ((COLUMN.EQ.1).AND.(ROW.NE.1)) THEN

DO 1257 RO-1,(ROW-1)
DO 1256 CO-1,50.

IF (DESNUM(COLUMN,ROW).EQ.DESHUM(CORO)) THEN
DUNIQUE (COLUMN, ROW)-. FALSE.
ITUNIV(COLUMN,ROW) -ITUNIV(CORO)
LEAVE-. TRUE.
EXIT

ENDIF
1256 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
1257 CONTINUE

ELSEIF ((ROW.EQ.i).AND.(COLUMN.NE.1)) THEN
DO 1259 RO-1,1

DO 1258 CO-i,(COLUMN-i)
IF DESNUM(COLUMN,ROW).EQ.DESNUM(CO,RO)) THEN
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DUNIQUE (COLUMN, ROW) .FALSE.
ITUNIV(COLN, ROW) -ITUNIV(O, RO)
LEAVE-.TRUE.
EXIT

ENDIF
1258 CoITUE

IF (LEhVE.EQ..TRUE.) THEN
EXIT

ENDIF
1259 CONTINUE

ENDIF
IF BANKNUM(COLUMN,ROW).EQ.O) THEN

IF (COMBOFG(DESNUM(COMNROW)) .EQ. *FALSE.) TEN
COBOAG (DESNUM (COLUMN, RON) )-. TRUE.
GTUNIV (C0LUMN, ROW) -WUN
GTWRITE (COLUMN, ROW)-.TRUE.
COMBOVAL (DESNUM COLM, ROW )-GTUN
GTUN-GTUN+1

ELS£IF COMBOLIG (DESNUM (COLUMN, ROW)) . EQ. .TRUE.) THEN
GTUNIV (COLUMN, ROW) -COMBOYAL (DESNUM (COLUMN, ROW))

ENDIF 
ELSEIF WESTINGEOUSE.EQ..TRUE.) TEN

IF ((NBPRATYPE(BANENUM(COLUMN,ROW)) .EQ. 1) .OR.
c (WBPRATYPE (BANENUM (COLUMN, ROW)) EQ. 2) OR.
c (WBPRATYPE(BANNUM (COLUMN,ROW)).EQ.3).OR.
c (WBPRATYPE (BANKUUM(COLUMN, ROW)) .EQ.4) .OR.

_ c (WBPRATYPE(BANXNU(MCOLUMN,ROW)).EQ.5).OR.
c (WBPRATYPE(BANKNUM(COLUMN,ROW)).EQ.6).OR.
c (NBPRATYPE(BANKNUM(COLUMN,ROW)).EQ.7)) THEN

IF (COMBOFLAG(DESNUM(COLUMNROW)).EQ.
c .FALSE.) THEN

COMBOFLAt(DESNUH(COLUMN,ROW))-.TRUE.
GTUNIV(COLUMN, ROW) -GTUN
GTWRITE(COLUMN,ROW) .TRUE.
COMBOYAL (DESNUM (COLUMN, ROW) -GTUN
GTUN-GTUN+l

ELSEIF COMBOFLAG(DESNUM(COLUMN,ROW))
c .EQ..TRUE.) TEN

GTUNIV (COLUMN, ROW)-
c COMBOVAL(DESNUM(COLUMN,ROW))

ENDIF
ENDIF

.ENDIF
IF (DUNIQUE(COLUMN,ROW).EQ..TRUE.) EEN

1TUNIV (COLUMN, ROW) -ITUN
ITUN-ITUN+1

ENDIF
* Determine if the assembly has a unique CRA inserted.
* f the assembly contains a unique CRA, give the CRA an appropriate
universe Id.

CRUNIQUE (COLUMN, ROW) -. FALSE.
IF BANKNUM(COLUMN,ROW).EE.O) THEN
IF ((DUNIQUE(COLUMN,ROW).EQ..TRUE.).AND.

c (BANKDES(BANKNUM(COLUMN,ROW)).EQ. 'CRA )) THEN
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CRUNIQUE (COLUMN, ROW) -. TRUE.
CRAUNIV (COLUMN, ROW) CRUN
CRDN-CRUN+1

ELSEIF ((DUNIQUE(COLUMN,ROW) .EQ..FALSE.) .AND.
(BANKDES(BANKNUM(COLUMN, ROW)).EQ.'CRA ')) HEN

CRUNIQUE(COLUMN,ROW)-.TRUE.
LEAVE-.FALSE.
IF ((COLUMN.NE.1).AND.(ROW.NE.1)) THEN

DO 1261 RO-1,(ROW-i).
DO 1260 CO-1,50

IF (DESNUM(COLUMN,ROW).EQ.DESNUN(CORO)) THEN
CRUNIQUE (COLUMN, ROW)-. FALSE.
LEAVE-. TRUE.
CRAUNrI(COLUHN,ROW)-CAUNIV(CO,RO)
EXIT

ENDIF
1260 CONTINUE

IF (LEAVE.EQ.TRUE.) TEEN
EXIT

ENDIF
1261 CONTINUE

IF (LEAVE.EQ..FALSE.) TEN
DO 1264 RO-ROW,ROW

DO 1263 CO-i,(COLUMN-i)
IF DESNUM (COLUMN, ROW) . EQ.

c DESNUM(CO,RO)) THEN
CRUNIQUE (COLUMN, ROW) -. FALSE.
LEAVE- .TRUE.
CRAUNIV(COLUMN,ROW)-CRAUNIV(CO,RO)
EXIT

ENDIF
1263 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
1264 CONTINUE

£NDIF
ELSEIF ((COLUMN.EQ.1).AND.(ROW.NE.i)) TEN

DO 1266 RO-1,(ROW-1)
DO 1265 CO-1,50

IF (DESNUM(COLUMN,ROW).EQ.DESNUM(CO,RO)) THEN
CRUNIQUE CCOLUMN, ROW)-. FALSE.
LEAVE-.TRUE.
CRAUNIV (COLUMN, ROW) -CRAUNIV (CO, RO)
EXIT

ENDIF
1265 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
1266 CONTINUE

ELSEIF ((ROW.EQ.i).AND.(COLUMN.NE.1)) THEN
DO 1268 RO-l,i

DO 1267 CO-i,(COLUMN-l)
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IF (DESNUN(COLUMN,ROW) .EQ.DESNUM(CO,RO) TN
CRONIQUE (COLUMN, O -. FALSE.
LEAVE- .TRUE.
CRADNIY (COLUMN, RON) -CRAUNIV (CO, RO)
EXIT

ENDIF
CONTINUE
IF (LEhVE.EQ..TRUE.) TEN

EXIT

' 1267

ENDIF
1268 CONTINut

ENDIF
IF CRUNIQE(COLWMN,ROW).EQ..TRUE.) TEN

CRAUNIV`(COLUMN,R0W)-CRUN
CRUN-CRUN+1.

ENDIF
ENDIF
ENDIF

* Determine if the assembly has a unique APSRA inserted.
* If the assembly contains a unique APSRA, give the APSRA
universe id.

an appropriate

APSRUNIQUE(COLUMN,ROW)-.FALSE.
IF (BANKNUM(COLUMN,ROW).NE.0) TEN
IF (DUNIQUE(COLMN,ROW).EQ..TRUE.).AND.

c (BANKDES(BANONM(COIUMNROW)).EQ. ASRA)) TEEN
IF BANKDES (ANKNUM(COLUMN,ROW)).EQ. APSRA') TEEN

APSRUNIQUE(COLUMNROW)-.TRUE.
APSRAUNIV(COLUMN,ROW)-APSRUN
APSRUN-APSRUN+1

ENDIF
ELSEIF ((DUNIQUE(COLUMN,ROW).EQ..FALSE.).AND.

c (BANKDES(EANKNUM(COLUMN,ROW)).EQ.'APSRA')) THEN
APSRUNIQUE(COLUMNROW)-.TRUE.
LEAVE- .FALSE.
IF COLUN.NE.1) THEN

DO 1270 RO-1,(ROW-1)
DO 1269 CO-1,50

IF DESNUM(COLUMN,ROW).EQ.DESNUM(CORO)) THEN
APSRUNIQUE(COLUMN,ROW)-.FALSE.
LEAVE-.TRUE.
APSRAUNIV(COLUMN,ROW)-APSRAUNIV(CORO)
EXIT

ENDIF
CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

CONTINUE
IF LEAVE.EQ..FALSE.) THEN

DO 1272 RO-ROW,ROW
DO 1271 CO-I,(COLUMN-1)

IF (DESNUM(COLUMN, ROW) EQ.
DESNUM(CO,RO)) THEN

APSRUNIQUE(COLUMN, ROW)-. FALSE.

1269

1270

I
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LEAVE T RUE.
APSRAUNrIV (COLUMN, ROW) -APSRAUNIV (CO, RO)
EXIT

ENDIF
1271 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXT

ENDIF
1272 CONTINUE

ENDIF
ELSEIF ((COLUMN.EQ.l) .aND. (ROW.NE.1)) THEN

DO 1274 RO-1,(ROW-2)
DO 1273 CO-1,50

IF DESNUM(COLUMN,ROW).EQ.DESNUM(CO,RO)) THEN
APSRUNIQUE(COLUMN,ROW)-.FALSE.
LEAVE-.TRUE.
APS!AUNIV(COLUMN,ROW)-APSRUNIV(CO,RO)
EXIT

ENDIF
1273 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
1274 CONTINUE

ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.1)) THEN
DO 1276 RO-1,1

DO 1275 COI-1,(COLUMN-1)
IF (DESNUM(COLUMNROW).EQ.DESNUM(CO,RO)) THEN

APSRUNIQUE(COLUMNROW)-.FALSE.
LEAVE-.TRUE.
APSRAUNIV(COLUMN,ROW)-APSRAUNI N(CORO)
EXIT

ENDIF
1275 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
1276 CONTINUE

ENDIF
IF (APSRUNIQVE(COLUMN,ROW).EQ.. TRUE.) THEN

APSRAUNIV(COLUMN,ROW)-APSRUN
APSRUN-APSRUN+l

ENDIF
ENDIF
ENDIF

* Write the assembly layout specification if any of the following are true:
* FUNIQUE(COLUMN,ROW)-.TRU£.L, DUNIQUE(COLUMNROW)-.TRUE.,
BPRUNIQUE(COLUMN, ROW)-. TRUE.,
* CRUNIQUE(COLUMN, ROW) -.TRUE., APSRUNIQUE(COLUMN,ROW)-.TRUE.

IF ((FUNIQUE(COLUMNROW).EQ.'.TRUE.)
c .OR.(DUNIQUE(COLUMN,ROW).EQ ..TRUE.)
c .OR. BPRUNIQUE(COLUMN,ROW).EQ ..TRUE.)
c .OR.(CRUNIQUE(COLUMNROW).EQ ..TRUE.)
c .OR.(APSRUNIQUE(COLUMN,ROW).EQ .TRUE.)) THEN
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* Write the

1277
.c 

1278
c

1280
c

1282
c

t Define. the

3

header for the assembly layout specification.
IF BANENUM(COLUMNR0W).E.O) THEN
IF BaMXDES(BANE (COLUMN,ROW)).EQ. 'IVB ') THEN

WRITE(30,1277) ASSYID(COLUMNROW)
FORMAT(T1,'C ASSEMBLY ',AS,' LAYOUT WITH ',
'BIPRA INSERTED'.)

ELSEIF (NKDES(DANKNMI(COLUMN,ROW)).EQ.'CRA ') THEN
WRITE(30,1278) ASSYID(COLUMNROW)
FORM&T(T'C ASSEMBLY ',A5,' LAYOUT WITH ',
ICRIL INSERTED')

ELSEIF (ANKDES(BANKNUM(COLUHN,ROW)).EQ. 'APSRA') THEN
WRITE(30,1280) ASSYID(COLUMNROW)
FORMXT(T1,'C ASSEMBLY ',A5,' LAYOUT WITH '
'APSRA INSERTED')

ENDIF
ENDIF
IF (ANNUM(COLUMN,ROW).EQ.0) THEN

WRITE(30,1282) ASSYID(COLUHN,ROW)
FORMAT(Tl,'C ASSEMBLY ',AS,' LYOUT WITH ',
'NO RODDED INSERTION ASSEMBLY')

ENDIF
pin pitch surfaces.
IF (DESNUM(COLUMN,ROW).NE.0) THEN
DNUM-DESNUM(COLUMN,ROW)
PITCH-PINPITCH(DNUM)
ENDIF
VALS- (PITCH/2. 0)
DO 1284 SRFNIM-1,SN-1

IF ((SURFTYPESPEC(SURENUM) .EQ. 'Y').AND.
(SURFVALUESPEC(SURFNUM).EQ.VALS)) THEN
PITCENORTH-SURFNUM I Northern surface of unit pin cell
PITCNSOUTH-SURFNUM+1 I Southern surface of unit pin cell
PITCHEAST-SURFNUM+2 I Eastern surface of unit pin cell
PITCHWEST-SURFNUM+3 I Western surface of unit pin cell
IF SURFNUM.NE.(SN-l)) TEEN

EXIT
ENDIF

ELSEIF(SURFNUM.EQ.(SN-1I) THEN
PITCHNORTH-SN I Northern surface of unit pin cell
SURFTYPESPECSN-'PY'
SURFVALUESPEC(SN)-(PITCH/2.0)
SN-SN+1
PITCHSOUTH-SN I Southern surface of unit pin cell
SURFTYtESPEC(SN)-'PY'
SURFVALUESPEC(SN)-(-l*(PITCH/2.0))
SN-SN+I
PITCHEAST-SN .I Eastern surface of unit pin cell
SURFTYPESPEC(SN)-'PXI
SURFVALUESPECSN)-(PITCi/2.0)
SN-SN+1
PITCEWEST-SN I Western surface of unit pin cell
SURFTYPESPEC(SN)-i'PX'
SURFUVLUESPECSN)-(-1*(PITCH/2.0))
SN-SN+1

c
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T

ENDIF
1284 CONTINUE

* Write the basic assembly layout specification cards.
WR.TE(30,1286) LN, BMODML, -1*HODDENSITY),

c (-l*PITCHEAST), PITCHWEST, (-l*PITCHNORTE),
c PITCHSOUTH, ASSYUNIV(COLUMN,ROW)

1286 FORMAT(T1,I4,TS6,14,T11,F7.4,T25,I4, X,14, 1X, 14, 1X14,
c ' IMP:-1 LT-1 U-',13)

LN-LN+1
IF (EANDW.EQ..TRUE.) THEN

NFITE (30,1288)
.1288 FORMAT(T11,'FILL -9:9 -9:9 0:0')

ELSEIr (WESTINGEOUSE.EQ..TRUE.) THEN
WRITE (30,1290)

1290 FORMAT(T11, 'FILL -10:10 -10:10 0:0')
ENDIF

* Determine whether or not this assembly contains a EFRA, CRA, or APSRA.
BPRAINSERTED-.FALSE.
CRAINSERTED-.FALSE.
APSRAINSERTED-.FALSE.
IF BANIGUM(COLUMN,ROW).NE.0) TEN

IF (lANXDES(BANxUl(cOLUmNROW)).EQ.'BPRA ) THEN
BPRAINSERTED-.TRUE.

ELSEIF (zANXDESisANCNU(COLUMN,ROW)).EQ.'CRA ') THEN
CRAIRSERTED-.TRUE.

ELSEIr (BANKDES(BANUM(cOLuMNROW)).EQ. APSRA') TEEN
APSRAINSERTED-.TRUE.

ENDIF
ENDIF

IF BANDW.E..TRUE.) THEN
* Write the assembly lattice layout specification.

WRITE(30,1300) ASSYUNIV(COLUMN,ROW) I First framing row
1300 FORMAT(T11,13,' 18R')

WRITE(30,1302) ASSYUNIV(COLUMNROW) I Second framlng row
1302 FORMAT(T1I,I3,' 18R')

WRITE(30,1304) ASSYUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW), I
Fuel row 1*

c
* 1304

ASSYUNrV (COLUMN, ROW)
FORAT(Tll,13,' 1R '183,' 14R ',13,'
WRITE(30,1306) ASSYUNIV(COLUMN,ROW),

1R')
FRUNIV(COLUMNROW), I

Fuel row
c

1306

2

c
c

C
a
C

1308
C

ASSYUNIV(COLUMN,ROW)
FORMAT(Tl1,13, R ,3,* 4R ,3,' R')
IF (CRAINSERTED.EQ..F'ALSE.).AND.

(APSRAINSERTED.EQ..FALSE.).AND.
(BPRAINSERTED.EQ.S.FALE.)) THEN
WRITE(30,1308) ASSYUNIV(COLUMN,ROW), I Fuel row 3
FRUNIV(COLUNNROW),
GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
GTUNI COLUMN,ROW), FUNIV(COLUMN,ROW),
ASSYUNIV(COLUMN, ROW)
FORMAT(T12,13,' 1R ',13,' 4 ,4,1X,S3,
' 2R ',14,1X,I3,' 4R ',13,' 1R ')
WRITE(30,1310) ASSYUNIV(COLUMN,ROW), ! Fuel row 4
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C
C
C
C

1310
. C

C
C

1312

C
C
C
C
C
C

1314

C

C
C

1316

C
C
C

1319
C

C
C

1320

C
C
C
C
C
C

1322
C
C

C
C

1324

,. 

FRUNXV (COLUMN, ROW),
GTUNIV(COLUHN,R0W), FRUNIV(COLUMN,ROW),
GTUNIV (COLUMN, ROW), FRRUNIV (COLUMN, ROW),
ASSYUNIV(COLUMN. ROW)
FORM&T(Tl,13,' iR ',13,' 2R ',I4,1X,13,
' 6R '0,4,1X,13,' 2R ',I3,' lR ')
WRITE(30,1312) ASSYUNIV(COLUMN,ROW), I Fuel row S

FRUNIV (COLUMN, ROW),
ASSYUNIV(COLUMN,ROW)
FORATI(T,13,' R ',I3,' 14R ',13,' R')
WRITE(30,1314) ASSYUNIV(COLUMN,ROW), I Fuel row 6
FRUNIV(COLUMNIROW),
GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
GTUNV (COLUMN,R0W), FRUNIV(COLUMN,ROW),
GTUNIV (COLUMN, ROW), FRUNIV (COLUMN, ROW),
GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
ASSYUNIV (COLUMN, ROW)
FORhAT(Tll,13,' R '.,3,' R ',14,1X,13,
' 1R ',14,1X,13,' 2R ',14,lX,13,' R ',
14,1X,13,' R ,3,9 1R '} 
WRITE(30,1316) ASSYUNIV(COLUMN,ROW), I Fuel row 7
FRDNIV(COLUMN,ROW),
ASSYUNIV(COLUMN,ROW)
FORMT(T1,13,' R ',13,' 14R ',3,' R')
WRITE(30,1318) ASSYUNIV(COLUMNROW), I uel row E
FRUNIV(COLUMN,ROW),
ITUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),.
ASSYNIVX(COLUMNROW)
FORMAT(T11,13,' R ',13,'.6R ',14,IX,13,
' 6R ',13,' R ')
WRITE(30,1320) ASSYUNV(CODLUMN,ROW), I Fuel row 9
FRUNIV(COLUMN, ROW),
ASSYUNIV(COLUMN,ROW)
FORHATT11,13,' iR ',13,' 14R ',I3,' R')
WRITE(30,1322) ASSYUNIV(COLUMN,ROW), I Fuel row 10
FRUNIV(COLUMNROW)p
GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
GTUNIV(COL"MN,ROW), MRUNIV(COLUMN,ROW),
GTUNIV(COLUMN,R0W), FRUNIV(COLUMN,ROW),
ASSYUNIV(COLUMNROW) .
FORIMT(TI,13,' IR ',13,' 1R ',14,1X,13,
* R ',I4,1X,13,' 2R ',14,1X,13,' 1R ',
I4,1X,13,' R ',13,' R )
WRITE(30,1324) ASSYUNIV(COLUMN,ROW), I Fuel row 11
FRUNIV (COLUMN, ROW),
ASSYUNIV(COLUMN, ROW)
FOBMT(T11,13,' R '.13,' 14R ',13,' 1R')
WRTE(30,1326) ASSYUNIV(COLUMN,ROW), I Fuel row 12
FRUNIV (COLUMN, ROW),
GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
GTUNXV(COLUMNROW), FRUNIV(COLUMN,ROW),
ASSYUNIV(COLUMN,ROW)
FORMAT(T11,13,' R ',13,' 2R ',14,1X,I3,

C
C
C
C

1326

g
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c ' 6R ',14,1X,I3, ' 2R ',13,' R ')-
WRITE (30,1328) ASSYUIV(COLUMN,ROW), I Fuel row 13

c ERUNIV(COLUHN, ROW),
c GTUNIV(COLUMN,ROW), FRUNI(COLUMROW,
c GTUNIV(COLUHN,ROW), FRUNICOLUMNROW).
c ASSYUNrIVCOLUMN,ROW)

1328 FORMAT(T1lI3,' R ',13,' 4R '14,11XI3,
c ' 2R ,14,1X,13,1 4R ',13,' R ')

ELSEIF (BPMRNSERTED.EQ..TRUE.) TEN
RITE(30,1330) ASSYUNIV(CODLUMNROW), I uel row 3

c FRONIV(COLUMN,ROW),
c BPRAUNIV(COLUMN,ROW), RUNIV(COLUMN,ROW),
c SPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMNROW)

1330 FORMAT(T,13,' iR ',13,' R ',13,1X,13,
c ' 2R ',13,1X,13,' R ',13,' R )

WRITE(30,1332) ASSYDNIV(COLUMN,ROW), I Fuel row 4
c FRUNIV(COLMNpROW),
c EPRAUNIV(COLUMN,ROW), FDNIVfCOLUHN, ROW),
c BPRAUNIV(COLUMN,ROW), FRENIV(COLUMN, ROW),
c ASSYUNWV(COLUMN,ROW)

1332 FORMAT(Tl1,I3,' R '1,3,' 2R ',13,1X,13,
c ' 6R ',13,1X,13,' 2R ,13,' IR )

WRITE(30,1334) ASSYUNIV(COLUMNROW), I Fuel row 5
e FRUNrV(COLUMN,ROW),
o e ASSYUNIV(COLUMN,ROW)

1334 FORMAT(Tl1,13,' R ',13,' 14R ',13,' R')
WRITE(30,1336) ASSYUNIV(COLUMN,ROW), I Fuel row 6

e FRUNIV (COLUMN, ROW),
e BPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
e BPRAUNI(COLUMNROW), FRUNIV(COLUMN;ROW),
e BPRUNIV (COLUMN, ROW), FRUNIV (COLUMN, ROW),
e BPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

1336 FORMAT(Tll,13,' R ',13,' IR ',13,1X,13,
c ' R ',13,1X,13,' 2R ',13,1X,13,' 1R ',
c 13,1X,I3,' R 'I3,' R ')

WRITE(30,1338) ASSYUNIV(COLUMNROW), I Fuel row 7
c FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

1338 FORAT(T,13,' R ',13,' 4R ',13,' R')
WRITE(30,1340) ASSYUNIV(COLUMN,ROW), I Fuel row E

c * RUNIV(COLUMN,ROW),
c ITUNIV(COWUMN,ROW), FRUNIVCCOLUMNROW),
c ASSYUNIV(COLUMN,ROW)

1340 FORMAT(TI1,13,' IR ,13,' 6R '1,I4,1X,13,
c ' R ',13,' IR ')

WRITE(30,1342) ASSYUNIV(COLUMN,ROW), I Fuel row 9
c MRUNIV(COLUMN, ROW),
c ASSYUNIV(COLUMN,ROW)

1342 FORMAT(T11,13,' IR ',13,' 14R '1,3,' iR')
WRITE(30,1344) ASSYVNIV(COLUMN,ROw), I Fuel row 10

c FRUNIV(COLUMN,ROW),
c BPBAUNIV(COLUMN,ROW), FRUIV (COLUMN,ROW),
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c BPRAXNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
C BPRAUNIV(COLUMN, ROW), FRUNIV( OL, ROW),
C BPRAUNIV(COLUMN,ROW), FRU4IV(COLUMN,ROW),
c ASSYDNIV(COLUMN,ROW)

1344 FORPMT(Tll,I3,' R ',13,' R ',13,1X,13,
c ' R ',13,1X,I3,' 2R ',13,1X,13,' R ',
c 13,1X,13,' R ',13,' R ')

WRITE(30,1346) ASSYUNIV(COLUMN,ROW), ! Fuel row 11
C FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUHN,ROW)

1346 FORMAT(Tl1,I3,' R ',13,' 14R ',13,' R')
WRITE(30,1346) ASSYUNIV(COLUMN,ROW), I Fuel row 12

c MRUNIV(COLUMN,ROW),
c BPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c SPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c ASSYUNrV (COLUMN,ROW)

1348 FORMWI'T11,13,' IR ',13,' 2R ',13,IX,I3,
c ' 6R ',13,1X,13,' 2R ,I3,' 1R )

WRITE(30,1350) ASSYUNIV(COWMN,ROW), Fuel row 13

c FRUNIV(COLUMNROW),
c BPRAUNIV(COLUMNROW), FRUNIV(COLUMN,ROW),
c BPRAUNIV(COLUMN,ROW), FRNIV(COLUMN,ROW),
c ASSYUNIV(COLMN, ROW)

* 1350 FORMAT(Ti1,13,' IR ',I3,' 4R ',13,1X,13,
.c 2R ',13,1X,13,' R ',13,' IR )

ELSEIF CRAINSERTED.EQ- .TRUE.) TEN
WRITE(30,1352) ASSYUNIV(COLUMN,ROW), I Fuel row 3

c FRUNIV(COLUMN,ROW),
c cR^uNivIcoLumN,Row), FRwNivZCOLumN,Row),.
c CRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

1352 FORPMT(Tll,13,' IR ',13,' 4R ,13,1X,13,
c ' 2R ,13,1X,13,' R ',13,' 1R ')

WRITE(30,1354) ASSYUNIV(COLUMN,ROW), I Fuel row 4
c FRUNIV(COLUMN,ROW),
c CRAUNIV (COLUMN, ROW), RUNIV (COLUMN, ROW),
c CRAUNIV(COLUMN,ROW), RUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

1354. FORMAT(T11,I3,' 1R ',13,' 2R ,13,1X,13,
c ' 6R ,13,1X,13,' 2 ',13,' R ')

WRITE(30,1356) ASSYUNIV(COLUMN,ROW), I Fuel row 5
c FRUNZV (COLUMN, ROW),
c ASSYUNIV(COLUMN, ROW)

1356 FORMAT(Tll,I3,' i ',13,' 14R ',13,' iR')
WMUTE(30,1356) ASSYUNIV(COLU4N,ROW), I Fuel row 6

c FRUNIV(COLUMN,ROW),
c CRAUNIV(COLUMN,ROW), FNIV(COLUMNROW),
c CRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c CRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c CRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

1358 FODRAT(T11,I3,' IR ',13,' IR ',13,1X,13,
c ' iR ',I3,1X,13,' 2R ',I3,1X,13,' 1R ,
- 13,IX,13,' IR ',r3,1 1R )
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WRITE(30,1360) ASSYUNIv(COLUMN,ROW), I Fuel row 7
c FRUNIVICOUMNROW),
c ASSYUNI COWMNROW)

1360 FOSIT(T1,I3, ' 1 ',I3,' 14R ',13,' 1R')
WPTE130,1362) ASSYUNIV(COLUMN,ROW), I Fuel row 

c FRUNIV(COLUMN,ROW),
c ITUNIV(COLU N,ROW), FKUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

1362 FORAT(T12,I3,' R ',I3,' 6R ',14,1X,13,
c ' 6R ',13,' IR )

WITE(30,1364) ASSYUNIV(COLUMN,ROW), I Fuel row 9
c FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

1364 FORMAT(T11,I3,' 1R ',13, 14R ',13,' R')
WRITE(30,1366) ASSYUNrV(COLUMN,ROW), I Fuel row 10

C FUNIV(COLMN, ROW),
c CRAUNIV(COLUMN,ROW), UNIV(COLUMN,ROW),
c CRAUNIV(COLUMN,ROW), FRUNIV(COLUMN, ROW),
c CRAUNIV(COLUMN,ROW), FRUNIV(COLUMN, ROW),
c CRAUNTV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

1366 FORMAT(Tl,13,' 1R ',I3,' 1R ',13,1X,13,
c ' 1R ',13,1X,I3,' 2R ',13,LX,13,' 1R ',
c 13,1X,I3,' 1R ',13,' R ')

WRITE(30,1368) ASSYUNIV(COLUMN,ROW), I Fuel row 11
* c FRUNIV(COLUMN,ROW),

c ASSYUNIV(COLMN,ROW)
1368 FORHAT(T11,13,' R ',13,' 14R ',13,' R')

WRITE(30,1370) ASSYUNIV(COLUMN,ROW), I Fuel row 12
c FUNIV(COLUMN,ROW),
c CRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c CRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

1370 FORMA(T11,13,' 1R ',13,' 2R ',13,1X,13,
c ' 6R ',13,1X,13,' 2R ,13,' 1R ')

WITE(30,1372) ASSYUNIV(COLUMNRO), I Fuel row 13
c FRUNIV(COLUNN,ROW),
.c CRAUN!V(COLUMN,kOW), FRUNIV(COLUMN,ROW),
c CRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

1372 FORMAT(T11,13,' 1R ',I3,' 4R ',13,IX,I3,
c ' 2R ',13,1X,13,' 4R ',13,' 1R ')

ELSEIF (APSRAINSERTED.EQ. .TRUE.) TEN
WRITE(30,1374) ASSYUNIV(COLUMN,ROW), I Fuel row 3

c FRUNIV(COLUMN, ROW),
c APSRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c APSRAUNIV(COLUMN,ROW), FRUNIVICOLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

1374 FORMATT1,13,' 1R ',I3,' 4R ',13,1X,I3,
c ' 2R ',13,lX,13,' 4R ',I3,' 1 ')

WRITE(30,1376) ASSYUNIV(COLUMNRow), I Fuel row 4
c FRUNIV(COLUMN,ROW),
c APSRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c APSRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
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C
1376

C

C
C

1378

C
C
C
C
C
C

1380
C

C

C

C

C

* ~~C
C

I ~ ~ ~

C

C
C

C
C

* ~C

C
C

C

C
C

C
C.

1392
C

ASSYUNIV (COLUMN, ROW)
FORMAT(T11,13,' R 'I3,' 2R 'I3,1X,S3,
' 6R ',13,1X,13,' 2R ',I3,' R ')
WRXTE(30,1378) ASSYUNIV(COLUMN,ROW), I Fuel row S
FRUNIV(COLUMN, ROW),

ASSYUNIV (COLUMN, ROW)
FORMAT(TI,I3,' R ',I3,' 14R ',13,' R')
WRITE(30,1380) ASSYUNIV(COLUMN,ROW), I Fuel row 6
FRUNIV (COLUMN, ROW),
APSRAUNIV(COLUMN, ROW), ERUNIVCOLUMN, ROW),
APSRAUNIV(COLM, ROW), ERUNIV(COLUbfN, ROW),
APSRAUNIV(COLUMN, ROW), UNIV(COLUMN, ROW),
APSRAUNIV(COLUMN, ROW), FRUNIV(COLUMN, ROW).
ASSYUNIV (COLUMN, ROW)
FORNAT(T11,3,' IR ',13,' R ',13,1X,13,
' R ,3,1X.T3, ' 2R ,3,1X,I3,1 'IR ,
13,1X,13,' R ',13,' R ')
WP.TE(30,1382) ASSYUNIV(COLUMNROW), I Fuel row 7
FRUNV COLUMN, ROW),
ASSYUNIV (COLUMN, ROW)
FORMAT(Tl,13,' R '.13,' 14R ',13,' R')
9R$TE (30,1384) ASSYUNN (COLUMN, ROW), I Fuel row 8

FRUNIV (COLUMN, ROW),
ITUNIV (COLUMN, ROW), FRUNIV (COLUMN, ROW),
ASSXUNIV (COLUMN, ROW)
FORMAT(T11,13,' R ',13,1 ER ',14,1X,13,
' 6R ',I3,' R ')

WRITE(30,1386) ASSYUNIV(COLUM,ROW), I Fuel row 9
*FRUNIV (COLUMN, ROw),
ASSYUNIV (COLUM, ROW)
FORAT(T11,I3,' R ',13,' 14R ',13,' R')
WURTE(30,1388) ASSYUNIV(COLUMNROW), I Fuel row 10
FRUNIV (COLUM, ROW),
APSRAUNIV(COLUMN,ROW), FRUNIV(COLUMN, ROW).
APSRAUNIV(COLUMNROW), FRUNIV(COLUMN,ROW),
APSRRUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
APSRiUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
ASSYUNIV(COLUMN,ROW)
FOR)AT(T11,I3,' R ',13,' R ',13,lX,13,
' 1R ',I3,1X,13,' 2R ',13,1X,13,' 1R ',
13,1X,13,' R ',3,' 1R ')
WRITE(30,1390) ASSYUNIV(COLUMN,ROW), ! Fuel row 11
FRUNIV (COLUMN, ROW),
ASSYUNIV(COLUMNROW)
FORAT(T1,I3,' R ',13,' 14R ',I3,' R')
MRUTE(30,1392) ASSYUNIV(COLUMN,ROW), I Fuel row 12
FRNIV (COLUMN, ROW),
APSRAUNIV (COLUMN, ROW), FRUNIV(COLUMNROW),
APSRUtJNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
ASSYUNIV(COLUMN,ROW)
FORMAT(TX1,13,' R ',13,' 2R ',r3,1X,I3,
' R ',I3,IX,13,' 2R ',13,' R ')
WRITE(30,1394) ASSYUNIV(COLUMNROW), I Fuel row 13
FRUNIV (COLUMN, ROW),C
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c

c

1394
,c

Fuel row 14
c

1396

Fuel row 15
c

1398

row
1400

1402

* * I

1404

1406

Fuel row 1
C

1408

Fuel row 2
c

1410

APSRAUNIV(COLUMN, ROW), MRUNIV (COLUMN, ROW),
APSRAUNIV(COLUMN, ROW), RUNIV (COLUMN, ROW),
ASSYUNIY (COLUMN,ROW)
FORMAT(Tl1,I3,' R ',13,' R ',13,1X,13,
' 2R ',13,lX,13,' 4R ',13,' R ')

ENDIF
WRITE(30,1396) ASSYUNIV(COLUHN,ROW), FRUNIV(COLUMN,ROW), I

ASSYUNIV(COLUMN, ROW)
FORMATTl1,13,'1R 13,' 14R ',13,' R')
WRITE(30,1398) ASSYUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW), I

ASSYUNZV(COLUMN, ROW)
FORMAT(Tll,13,' R ,13,' 14R.',13,' R')
WPJTE(30,1400) ASSYUNIV(COLUMN,ROW) I Second-to-last framing

FORHATT11,13,' 1R')
MRITE130,1402) ASSYUNIV(COLUMN,ROW) I Last framing row
FORHATT11,13,' 1R')

ELSEIF (WESTINGHOUSE.EQ..TRUE.) THEN

WRITE(30,1404) ASSYUNIV(COLUMN,ROW) I First framing row
FORMAT(Tll,13,' 20R')
WRITE(30,1406i ASSYUNIV(COLUMN,ROW) I Second framing row
FOEMT(T11,r3,' 20R')
WRITE(30,1408) ASSYUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW), I

ASSYUNIV (COLUMN, ROW)
FORMT(T11,13,' 1R ',13,' 16R ',13,' iR')
WRITE(30,1410) ASSYUNIV(COLUMN,ROW), FRUNIV(COLUMNROW), I

ASSYUNIV(COLUMN,R0W)
FORMAT(TI,13,' 1R ',13,' 16R ',13,' 1R')
IF ((CRAINSERTED.EQ..FALSE.Y.AND.

(APSRAXNSERTED.EQ. .FALSE.) .AND.
(BPRAINSERTED.EQ..FALSE.)) THEN

WRTE30,1412) ASSYUNIV(COLUMN,ROW), I Fuel row 3
FRUNIV (COLUMN, ROW),
GTUNIV(COLUMN,ROW), RUNIV(COLUMN,ROW),
GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,RoW),
ASSYUNIV (COLUMN, ROW)
FORMAT(T11,13,' R ,13,' 4R ',I4,1X,13,
' 1R ',14,lX,13,' R ',S4,1X,13,' 4R ',13,' 1R ')
WRITE(30,1414) ASSYUNIV(COLUMN,ROW), I Fuel row 4
FRUNIV (COLUMN, ROW),
GTUNIV(COLUMN,ROW), FUNIV(COLUMN,ROW),
GTUNIV(COLUMN,ROW), ERUNIV(COLU(NROW),
ASSYUNIV(COLUMN,ROW)
FORMAT(Tll,r3,' 1R ',13,' 2R ',I4,1X,13,

SR ',14,1X,13,' 2R ,13,' 1R 'I
WRITE(30,1416) ASSYUNIV(COLUMN,ROW), ! Fuel row 5
FRONIV (COLUMN, ROW),

C
C

C
C
C
a

C
1412

c

C
C
C
C

1414
.c

c
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C ASSYUNIV (COLUM, ROW)
1416 FORMAT(T11,13,1 R ',13,' 16R '1,I3,' R')

RITE(30,1418) ASSYUNIV(COLUMN,ROW), Fuel row 6
c FRUNIV (COLUMN, ROW),
c GTUNIV(COLUMNROW), FRDUIV(COLUMN,ROW),
c GTUNIV(COLUMN, ROW), FRUNIV(COLUMN,ROW),
c GTUNIV(COLUN, WROW)

WRiTE(30,1419) FRUNIV(COLUMN,ROW), I Fuel row 6
c GTUNIV(COLUMNROW), FRUNIV(COLUMN,ROW) 
c GTUNIV(COLUMNROW), TRUNIV(COLUMN,ROW),
c ASSYUNIVICOLUMN,ROW)

1418 FORMA(Tll,I3,' R ',13,' R '1,4,lX,13,
c ' R ',14,IX,13,' IR ',14)

1419 FOPMAT(Tll,I3,' R ',.
c 14,lX,13,' 1R ',14,lX,I3,' 1R ',13,' R )

WRITE(30,1420) ASSYUNIV(COLUMN,ROW), I Fuel row 7
c FRUNIY(COLUMN, ROW),
c ASSYUNIV(COLUMN,ROW)

1420 FORMTTll,I3,' R ',13,' 16R 1,13,'.1R')
WITE (30,1422) ASSYUNIV(COLUMNROW, I Fuel row 

c FRUNIV(COLUMNROW),
c ASSYUNIV(COLUMN,ROW)

1422 FORMAT(T1l,13,' 1R ',13,' 16R ',13,' 1R')
RITE(30,1424) ASSYUNIV(COLUMN,ROW), I Fuel row 9

c FRUNIV(COLUMN,ROW), GTUNIV COLUMN,ROW),
c FRUNIVICOLUMN,ROW), GTUNIY(COLUMN,ROW),
c FRUNIV(COLUMN,ROW), ITUNIV(COLUMN,ROW)

WITE(30,1425) I EUel row 9
c FRUNIV(COLUMN,ROW), GTUNIV(COLUMN,ROW),
c FRUNIV(COLUMN,ROW), GTUNIV(COLUMN,ROW),
e FRUNIV (COLUMN, ROW), ASSYUNIV(COLUMN,ROW)

1424 FORHATT11,13,' R ',13,' R ',14,1X,
e 13,' IR ',14,1X,13,' R ',14)

1425 FORMhT(T11,13,' R ',

e 14,1X,13,' 1R ',14,1X,13,' R ',13,' R ')
WRITE(30,1426) ASSYUNIV(COLUMN,ROW), ! Fuel row 10

e FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN, ROW)

1426 FORMAT(T11,13,' IR ',13,' 16R ',13,' R')
WRITE(30,1428) ASSYUNIV(COLUMN,ROW), I uel row 11

e FRUNIV(COLUMN,ROW),
C ASSYUNIV(COLUMN,ROW)

1428 FORMAT(Tll,I3,' R ,13,' 16R ',13,' R')
WRITE(30,1430) ASSYUNIV(COLUMN,ROW), I Fuel row 12

e FRUNIV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c GTUNIV (COLUMN, ROW)

WRITE(30,1431) FRUNIV(COLUMNROW), I Fuel row 12
c GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
C GTUNIV(COLUMN,ROW), FRUNIV(COLUMNROW),

* c ASSYUNIV(COLUMN,ROW)
*1430 FORMAT(T11,13,' 1R ',I3,' R ,4,1X,I3,

c ' 1R ,4,1IX,I3,' 1R ,)
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1431 FORMAT(T11,13,' IR ',
c 14,1X,13,' R ,14,lX,13,' R 1,3,' 1R ')

WRITE(30,1432) ASSYUNIV(COLUMN,ROW), I Fuel row 13
c FRUNI(COLUMN,ROW),
c ASSYUNIV (COLUMN, ROW)

1432 FORMAT(11,13,' R ',13,' 16R '1,3,' R')
WRITE(30,1434) ASSYUNZV(COWMN,ROW), I Fuel row 14

c FRUNIV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW), FRUNrIV(COLUMN,ROW),
C GTUNIV(COLUMN,ROW), FRONIV(COLUMN, ROW),
C ASSYUNIY (COLUMN, ROW)

1434 FORMT(T11,I3,' 1R ',13,' 2R ,14,1X,13,
' SR ',14,2X,13,' 2R '1,3,' IR )
ZRTE(30,1436) ASSYUNIV(COLUMN,ROW), I Fuel row 15

c FRUNIV (COLUMN, ROW),
c GCTUNIV(COLMIN,ROW), RUNIV(COLUMN,ROW),
c GTUNIV (COLMN, ROW), FRUNI (COLUMN, ROW),
c GTCNIV(cOLum, ROW), RUNIV(COLUMN, ROW),
c ASSYUNIV(COLUMN,ROW)

1436 FORMAT(T11,13,' R ,13,' 4R ',14,1X,I3,
c ' R ',14,1X,13,' R ',14,IX,13,' 4R ',13,' R ')

ELSEIF BPRAINSERTED.EQ..TRUE.) THEN
IF (WBPRPTYPE(LANKNMM(COLUHN,ROW)).EQ.1) TEN 4 BPR assembly

WRITE(30,1412) ASSYUNIV(COLUMN,ROW), I Fuel row 3
c FRUNIV (COLUMN, ROW),
a GTUNIV(COLUMN,ROW), FRUNIV(COLUWA,ROW),
- GTUNIV(COLUMN,ROW), FRUNrV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW), RUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1414) ASSYUNIV(COLUMN,ROW), I Fuel row 4
c FRUNIV(COLUMN, ROW), 
c GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c . ASSYUNIV(COLUMN,ROW)

WRITE(30,1416) ASSYUNIV(COLUMN,ROW), I Fuel row 5
c FRUNIV (COLUMN, ROW),
C ASSYUNIV (COLUMN, ROW)

WRITE(30,1418) ASSYUNIV(COLUMN,ROW), I Fuel row 6
c MRUNIV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c BPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW)

WRITE(30,1419) FRUNIV(COLUMN,ROW), I Fuel row 6
C BPRAUNIV(COLUMNROW), FRUNIV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
C ASSYUNIV(COLUMN,ROW)

WRITE(30,1420) ASSYUNIV(COLUMN,ROW), I Fuel row 7
c FRUNIV(COLUMN, ROW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1422) ASSYUNIV(COLUMN,ROW), I Fuel row S
c FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1424) ASSYUNIV(COLUMN,ROW), I Fuel row 9
c FRUNIV(COLUMN,ROW), GTUNIV(COLUMN,ROW),
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c FRUNIV (COLUMN, ROW), GTUNIV (COLUMN, ROW),
c FRUNIY (COLUMN, ROW), ITUNIV (COLUMN, RO)

HRITE(30,1425) I Fuel row 9
c FRUNI (COLUMN, ROW), GTUNIV (COLUMN, ROW),
c FRUNIYVCOLUMNROW), GTUNIV(COLUMN,ROW),
c FRUNIVICOLUMN,ROW), ASSYUNIV(COLUMN,ROW)

WRITE(30,1426) ASSYUNIV(COLUMN,ROW), I Fuel row 10

c FRUNV (COLUMN,ROW),.
c ASSYUNIV (COLUMN,ROW)

WRITE(30,1428) ASSYUNIV(COLUMN,ROW), I Fuel row 11

c FRUNIV (COLUMN, ROW),
c ASSYUNIV(COLUMN,ROW)

WRTE(30,1430) ASSYUNIV(COLUMNROW), I Fuel row 12

c FRUNIV(COLUMN,ROW), GTUNIV(COLUMN,ROW),
c FRUNV (COLUMNROW). BRAUNIV(COLUMN,ROW),
c FRuNrV(cOLUMNR0W), GTUNIV(COLUMN,ROW)

WRTE(30,1431) I Fuel.row 12
c FRUNIV(COLUMN,ROW), PRAUNIV(COLUMNROW),
c FRUNIV(COLUMN,ROW), GTUNrV(COLUMN,ROW),
c FRUNIV(COLUMNROW), ASSYUNrV(COLUMN,ROW)

WRITE(30,1432) ASSYUNIV(COLUMN,ROW), I Fuel row 13

C FRUNIV(COLUMN,ROW),
C ASSYUNIV(COLUMN,ROW)

WRITE(30,1434) ASSYUNIV(COLUMN,ROW), I Fuel row 14

C FRUNIV(COLUMN,ROW),
e GTUNIV(COLUMN,ROW), RUNIV(COLUMNROw),
e GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1436) ASSYUNZV(COLVMN,ROW), I Fuel row 15
c FRUNIV(COLUMN,ROW),
c GTUNrV COLUMNROW), FRUNIV(COLUMN,ROW),
eC GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
e GTUNIV(COLUMN, ROW), FRUNrV (COLUMN, ROW),
C ASSYUNIV(COLUMN,ROW)

ELSEIF (WBPRATYPE(BANKNuM(COLUMNROW));EQ.2) THEN I 8 BPR
assembly

WRITE(30,1412) ASSYUNIV(COLUMN,ROW), I Fuel row 3
c FRUNIV (COLUMN, ROW),
c GTUNIV (COLUMN,ROW), FRUNIV (COLUMN, ROW),
c GTUNIV (COLUMN, ROW), FRUNIV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMNROW)

WRITE(30,1414) ASSYUNIV(COLUMN,ROW), I Fuel row 4
C FRUNIV (COLUMN, ROW),
c BPRAUNIV(COLUMN, ROW), FRUNIV(COLUMN,ROW),
c DPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

'MRITE(30,1416) ASSYUNIV(COLUMN,ROW), I Fuel row 5
c FRUNIV (COLUMN, ROW),
c ASSYUNIV(COLUMN,ROW).

MITE(30,1410) ASSYUNIV(COLUMN,ROW), I Fuel row 6
c FRUNIV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c GTUNrV(COLUMNROW), FRUNIV(COLUMN,ROW),
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c PR1AUNIV (COLUMN, ROW)
WRITE(30,1419) FRUNIV(COLUMN,ROW), I Fuel row 6

c GTUNZV(COLUMN,ROW), RUNIV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW), FRUNrV(COLUMN,ROW),
e ASSYUNIV(COLUM ,ROW)

WRITE(30,1420) ASSYUNIV(COLUMN,ROW), I Fuel row 7
o FRyNIV(COLUMN,ROW),
C ASSYUNIV(COLUMN,ROW)

WRTE(30,1422) ASSYUNIV(COLUMN,ROW), I Fuel row 
C FRUNIV(COLUMN,ROW),
c ASSYUN (COLUMN,ROW)

RTE(30,1424) ASSYUNV(COWUMN,ROW), I Fuel row 9
c MRUNIV(COLUMN,ROW), GTUNIV(COLUMN,ROW),
c FrUNIV(COLUMN,ROW), BPPAUNV(COLUMN,ROW),
c FRUNIV(COLUMN,ROW), TUNIV(COLUMN,ROW)

WRITE(30,1425) I Fuel row 9
c FRUNIV(COLUMN,ROW), BPRAUNIV(COLUMN,ROW),
c FRUNIV(COLUMN,ROW), GTUNIV(COLUMN,ROW),
c FRUMIV(COLUMN,ROW), ASSYUNIV(COLUMN,ROW)

WITE(30,1426) ASSYUNIV(COLUMN,ROW), I Fuel row 10
c FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1428) ASSYUNIV(COLMN,ROW), I Fuel row 11
c FRUNIV(COLUMN,ROW),
e ASSYUNIV(COLUMN,ROW)

EWRE(30,1430) ASSYUNIV(COLUMN,ROW), I Fuel row 12
c .FRUNIV(COLUMN,ROW), GTUNIV(COLUMN,ROW),
c FRUNIV(COLUMN,ROW), GTUNIV (COLUMN,ROW),
c FRUNIV(COLUHN,ROW), PRAUNIV(COLUMN,ROW)

WRITE30,1431) I Fuel row 12
c FRUNIV(COLUNN,ROW), GTUNIV(COLUMN,ROW),
c FRUNZV(COLUMN,ROW), GTUNIV(COLUMN,ROW),
c FRUNIV(COLUMN,ROW), ASSYUNIV(COLUNN,ROW)

WRTE(30,1432) ASSYUNIV(COLUMN,ROW), I Fuel row 13
C FRUNIV(COLUMN,ROW),
c ASSUNIV (COLUMN,ROW)

WRXTE(30,1434) ASSYUNIV(COLUMN,ROW), I Fuel row 14
c FRUNIV(COLUMN,ROW),
C BPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c BPRhUNIV(COLUM,ROW), ERUNIV(COLUMNROW),
C ASSYUNIV(COLMN,ROW)

WRITE(30,1436) ASSYUNIV(COLUMN,ROW), I Fuel row 15
c EImV (COLMN, ROW),
C GTUNIV(COLUMN,ROW), FRUNIV(COLUMNROW),
C GTUNIV(COLUMN,ROW), RUNIV(COLUM,ROW),
c GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
C ASSYUNIV(COLUMN,ROW)

ELSEIF (WEPRATYPE(BANKNM(COLUMNROW)).EQ.3) THEN I 9 BPR
assembly

WRITE(30,1412) ASSYUNIV(COLMNRO), I Fuel row 3
c FRUNIV(COLUMN, ROW),
c BPRAUNIV(COLUMN,ROW), FRUNIY(COLUMN,ROW),
c BPRAUNIV(COLUMN,ROW), MRUNIY(COLUMN,ROW),
c BPRAUNIV(COLUMN,ROW), MRUNIV(COLUMN,ROW),
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C A m ~SSY V(CON ,ROW)
- RITE(30,1414) ASSYUNIV(COLUMROW), i Fuel row 4

C FmUNIV (COLmN, RoW),
c BPRAUNIV(COLUMN,ROW), FROIIV((COLUMN, ROW),
c GTUNIV(COLUMN,ROW), RUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

WMUTE(30,1416) ASSYUNIV(COLMN,ROW), ! Fuel row 5
c RUNIV(COLUMN,ROW),
c ASSYUNIV(COLMN,ROW)

WITE(30,1418) ASSYUNYV(COLUMN,ROW), Fuel row 6
C FRUNIV(COLUMN,ROW),
c EPRAUNIV(COLUMN,ROW), FRUNIY(COLMN,ROW),
c GTUNIV(COLUMN,ROW), FMUNIV(COLUMN,ROW),
c, SPRAUNIV(COLUMN,ROW)

WRTE30,1419) FRONIV(COLUMN,ROW), I Fuel row 6
c GTUNIV(COLUMNROW), FRWNIV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1420) ASSYUNIV(COLUMN,ROW), I Fuel row 7
c FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLWMN,ROW)

WRITE(30,1422) ASSYUNIV(COLUMN,ROW), I Fuel row 
c FRUNIV(COWM ,ROW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1424) ASSYUNIV(COLUMN,ROW), I Fuel row 9
o FRUNIV(COLUMN,ROW), PRAUNIV(COLUMN,ROW),
c FRUNIV(COLUMN,ROW), SPRAUNIV(COLUMN,ROW),
c FRUNIV (COLUMN,ROW), ITUNIV(COLUMN,ROW)

IRMTE(30,1425) I Fuel row 9
c FrWNZV(COLUMN,ROW), -GTUNIV(COLKN,ROW),
c FRUNIV(COLUMN,ROW), GTUNIV(COLUMN,ROW),
e FRUNIV(COLUMN,ROW), ASSYUNIV(COLUMN,ROW)

WRITE(30,1426) ASSYUNIV(COLMNW,ROW), I Fuel row 10
C FRUNIV(COLUMN,ROW),
e ASSYUNIV(COLUMN,ROW)

WRITE(30,1428) ASSYUNrIV(COLUMN,ROW), I Fuel row 11

e . FRUNIV(COLUMN,ROW),
e ASSYUNIY(COLUMN,ROW)

WRITE(30,1430) ASSYUNIV(COLUMN,ROW), I Fuel row 12
c . FRUNIV(COLUMN,ROW), PRAIUNIV(COLUMN,ROW),
e FRUNIV(COLUMN,ROW), TUNIV(COLUMN,ROW),
e FRUNIV(COLUMN,ROWJ, TUNIV(COLUMN,ROW).

WRITE(30,1431) I Fuel row 12
e . FRUNIV(COLUMN,RDW), GTUNIV(COLUMN ROW),
c FRUNIY(COLMN,ROW), GTUNIV(COLUMN, ROW),
e FRUNIV(COLUMN,ROW), ASSYUNIV(COLUMN,ROW)

WMITE(30,1432) ASSYURIV(COLUMN,ROW), I Fuel row 13
c FRUNIV(COLUHN,ROW),
c ASSYUNIV (COLUW, ROW)

WRITE(30,1434) ASSYUNIV(COLUM,ROW), I Fuel row 14
c FRUNIV(COLUMN,ROW),
e GTUNIV(COLUMN,ROW), FRuNZv(COLUMN,ROW),
C GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
C ASSYUNIV(COLMN,ROW)
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WRITE(30,1436) ASSYUNIV(COLUMN,ROW), I Euel row 15
c FRUNIV (COLUMN, ROW),
c GTUNIV (COLU)MN, ROW), FRUNIV (COLM, ROW),
c GTUNIVICOLUMN,ROW), FRUNIV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW), FrMNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

ELSEIF (WBPRATYPE(BANKIQM(COLUMNROW)).EQ.4) THEN I 10 BPR
assembly

WRITE(30,1412) ASSYUNIV(COLUMNROW), I Fuel row 3
c FRUNIV(COLMNW,ROW),
c BPRAUNIV(COLUMN,ROW), FRUNICOLUMNROW),
c BPRAUNZV(COLUMN,ROW), FRUNIV(COLUMNROW),
c GTUNIV(COLUMN,ROW), FRUNIV(COLUMNROW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1414) ASSYUNIV(COLUMN,ROW), I Fuel row 4
c FRUNIV(COLUMN,ROW),
c BPRAUNIV COLUMNROW), FRUNIV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW), FRUNIV(COLUM,ROW),
c ASSYUNIV (COLUMN, ROW)

WRTE(30,1416) ASSYUNIV(COLUMN,ROW), I Fuel row 5
c FRUNrv(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1418) ASSYUNIV(COLUMN,ROW), I Fuel row 6
c FRUNIV(COLUMN,ROW),
c BPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
- c * GTUNIV(COLUMN,ROW)

WRITE(30,1419) MRUNIV(COLUMN,ROW),I Fuel row 6
c GTUNrV(COLUMN,ROW), RUNIV(COLUMN,ROW),
c GTUNIV(COLUMNROW), FRUNIv (COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1420) ASSYUNIV(COLUMN,ROW), I Fuel row 7
c FRUNIV(COLUMN,ROW),
c ASSYUNIV (COLUMN,ROW)

WRITE(30,1422) ASSYUNIV(COLUMN,ROW), I Fuel row 8
c FRUNIV (COLUMN, ROW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1424) ASSYUNIV(COLUMN,ROW), I Fuel row 9
c FRUNIV(COLUMN,ROW), BPRAUNIV(COLUMN,ROW),
c FRUNIV(COLUMN,ROW), BAUNIV(COLUMN,ROW),
c FRUNIV(COLUMN,ROW), ITUNIV(COLUMN,ROW)

WRITE(30,1425) ! Fuel row 9
c FRUNIV(COLUMN,ROW), GTUNIV(COLUMN,ROW),
c FRUNIV(COLUMN, ROW), GTUNIV(COLUMNROW),
c FRUNIW(COLUMNROW), ASSYUNIV(COLUMN,ROW)

WRITE(30,1426) ASSYUNIV(COLUMN,ROW), I Fuel row 10
c FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1428) ASSYUNIV(COLUMN,ROW), I Fuel row 11
c MRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1430) ASSYUNIV(COLUMN,ROW), I Fuel row 12
c FRUNIV(COLUMN,ROW), BPRAUNIV(COLUMN,ROW),
c FRUNIV(COLUMN,ROW), GTUNIV(COLUMN,ROW),
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ec FRUNIV(COLUMN, ROW), GTUNV (COLUMN, ROW)
WRTE(30,1431) I Fuel row 12

c FRUNrV(COLUMN,ROW), GTUNIV(COLUMN,ROW),
c FRUNIV(COLUMN,ROW), GTUNIV(COLUMN,ROW),
c ERUNIVM(OLUMN,ROW), ASSYUNIV(COLUMN,ROW)

WRTE(30,1432) ASSYUNIV(COLUMN,ROW), I Fuel row 13
c FRUNIV(COLUMN, OW),
c ASSYUNIV(COLUMN,ROW)

WRTE(30,1434) ASSYUNIV(COLMNROW), I Fuel row 14
c FRUNIV(COLUMNROW),
c BPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),.
c ASSYUNIV(COLUMN,ROW)

WP.TE(30,1436) ASSYUNIV(COLUMNROW), I Fuel r6w 15
c FR7NXV(COLUMN,ROW),
c BPRAUNIV(COLUMN, ROW), FRUNIV(COLUMN, ROW),
c BPRAUN1V(COLUMN,.OW, FRm(COLUMNROW),
c GTUNIV(COLUMN,ROW), FRUNIV(COLMN,ROW),
c ASSYUNIV(COLUMN,ROW)

ELSEIF (BPRATYPE(BANOWM(COLUMN,ROW)).EQ.5) TREN 1 12 BPR
assembly

WRITE(30,1412) ASSYUNIV(COLUMN,ROW), I Fuel row 3
c FRUNIV(COLUMN,ROW),
c BPRAUNIV(COWMN,ROW), FRUNIV(COLUMN,ROW),
c GTUNV (COLMN,ROW), RUNIV(COLUMN,ROW),
c BPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),

._ e ASSYUNIV(COLUMN,ROW) 
WRTE(30,1414) ASSYUNIV(COLUMN,ROW), I Fuel row 4

c FRUNIV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW), RUNIV(COLUMN,ROW),
c ASSYUNIV (COLUMN, ROW)

WRITE(30,1416) ASSYUNIV(COLUMN,ROW), I Fuel row S
c FRUNIV(CLULM,ROW),
c ASSYUNIV(COLUMN,ROW)

WRXTE(30,1418) ASSYUNIV(COLUMN,ROW), I Fuel row 6
c FRUNIV (COLUMN, ROW),
c BPRAUNrV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c BPRAUNIV(COLUMN,ROW)

WRTE(30,1419) FRUNIV(COLUMN,ROW),. I Fuel row 6
c GTONIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c BPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c ASSYUNZV(COLUMN,ROW)

WRITE(30,1420) ASSYUNIV(COLUMN,ROW), I Fuel row 7
c FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1422) ASSYUNIV(COLUMN,ROW), I Fuel row 
c FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1424) ASSYUNIV(COLUMN,ROW), I Fuel row 9
c FRUNIV(COLUMN,ROW), GTUNIV(COLUMN,ROW),
c FRUNIV(COLUMN,ROW), BPPAUNIV(COLUMN,ROW),

.- c FRUNIV(COLUMN,ROW), TUNIV(COLUMN,ROW)
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MITE(30,1425) I Fuel row 9
c FRUNIV(COLUMN,ROW), BPRWNIV(COMN,ROW),
c FRUNIV(COLMN,ROW), GTUNIV(COLUMN,ROW),
c FRUNIV(OLMN,ROW), ASSYUNIVICOLUMN,ROW)

WRITE(30,1426) ASSYUNIV(OOLUMN,ROW) I Fuel row 10
c FRUNIV(COLUMNROW),
C ASSYUNIV(COLMN, ROW)

WITE(30,1428) ASSYUNIV(COLUMN,ROW), I Fuel row 11
c FUNIV(COLUM,ROW),
c ASSYURXV(COLUMN,POW)

WRITE(30,1430) ASSYUNIV(COLUHN,ROW), I uel row 12
c FRUNIV(COLUMNROW), BPRPANIVICOLUMNROW),
c FRDNIV(COLUMN,ROW), GTUNIV(COLUMN,ROW),
c FRDNIV(COLUMN,ROW), PRAUNIV(COLUMN,ROW)

WRTE(30,1431) I Fuel row 12
c FRUNIV(COMN,ROW), GTUNIV(COLUMN,ROW),
c FRUNIV(COLUMN,ROW), PRUNIV(COLUMN,ROW),
c FRXNIV(COLMN,ROW), ASSYUNV(COLUMN,ROW)

WPJTE(30,1432) ASSYUNIV(COLUMN,ROW), I Fuel row 13
c FMUNIV(COLUMNROW),
c ASSYUNIV(COLUMN,ROW)

MRITE(30,1434) ASSYUNIV(COLUMN,ROW), I Fuel row 14
c FRUNIV(COLUMNROW),
c GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),) c ASSYUWINV (COLUMN, OW)

WRITE(30,1436) ASSYUNIV(COLUMN,ROW), I Fuel row 15
c FRUNIY(COLUMN, ROW),
c BPRAUNIV (COLUMN,ROW), FRUNIV(COLUMN,ROW),
e GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
e EPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

ELSEIF (WBPRATYPE(BANENUM(COLUMN,ROW)).EQ.6) THEN 16 BPR
assembly

WRITE(30,1412) ASSYUNIV(COLUMN,ROW), I Fuel row 3
e FRUNIV(COLUMNROW),
o BPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
C BPRAMNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
e ASSYUNIV(COLUMN,ROW)

WRTE(30,1414) ASSYUNIV(COLUNN,ROW), I Fuel row 4
e MRUNIV(COLMN, ROW),
e BPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
e BPPAUNIV(COLUMNROW), FRUNIV(COLUMN,ROW),
* ASSYUNIV(COLUMN,ROW)

WRITE(30,1416) ASSYUNIV(COLUMN,ROW), I Fuel row 5
c FIUNIV(COLUMN,ROW),
e ASSYQNIV(COLMN, ROW)

WRTTE(30,1418) ASSYUNIV(COLUMN,ROW), I Fuel row 6
c FRUnIV(COLUMN,ROW),
e BPRAUN1V(COLUMN,ROW), FRUNIV(COLUMN,ROW),
C GTUNIV(COLWN,ROW), FRUNIV(COLUMN,RO),
c BPRAUNIV(COLUMN,ROW)

WRXTE(30,1419) FRUNIV(COLUMN,ROW), I Fuel row-6
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c GTUNIV(COWMROW), FRUN!(COLUMNROW),
C EPRAUNI(COLUMN, ROW), FIZV CCOLWMN, ROW),
c ASSYUNIV(COLUMN,ROW)

RITE(30,1420) ASSYUNIV COLUMMAOW), I Fuel row 7

c FRUNIVMCOLUMNROW)F
c ASSYUNIV (COLMN,R6W)

WRITE(30,1422) ASSYUNIV(COLUMN,ROW), I Fuel row 8

C FRUNIV (COLUMN, ROW),
c ASSYUNIV (COM ,ROW)

WRITE(30,1424) ASSYUNIV(COLUMN,ROW), I Fuel row 9

c FRUNIV (COLM, ROW)*, GTUNIV(COLUMN,ROW),
c *FRUtNIVICOLUMN, ROW), PRAIWIV(COLUMN,ROW),
C FRUNIV(COLUMNROW), ITUNIV(COLUMN, ROW)

WRITE(30,1425) I Fuel row 9
c FRUNIV(COLUMN,ROW), BPRAUNIV(COLUMN,ROW),
c FRCNItCOLUMN,R3W), GTUNIV(COLUMNROW),
c FRUNIV(COLUMN,ROW), ASSYUNIV(COLUMN,ROW)

WRITE(30,1426) ASSYUNIV(COLUMN,ROW), I Fuel row 10

c rRUNIV(COLUMN,ROW),
*c ASSYUNIV(COLUMN,ROW)

WRITE(30,1428) ASSYUNIV(COLMNROW), I Fuel row 11

C FRUNIV (COLUMN, ROW),
c ASSYUNIV (COLUMN, ROW)

WRITE(30,1430) ASSYUNIV(COLUMN,ROW), I Fuel row 12

c FRUHIV(COLUMN,ROW), BPRANIV(COLUMN,ROW),-
o FWI (COLUMN,ROW), GTUNIV(COLUMN, ROW),
.. c ERMUIY(COLUMN,POW), PRNIV(CODLUMN,ROW)

WRITE(30,1431) I Fuel row 12
c FRUNIV(COLUMN,ROW), GTUNIV(COLUMN,ROW),
c RUNIV(COLUMN,ROW), BPRWVNrV(COLUMN,ROW),
e FRUNIY(COLUMN,ROW), ASSYUNIV(COLUMN,ROW)

WRITE(30,1432) ASSYUNIV(COLUMN,ROW), I Fuel tow 13

e MRUNIV(COLUMN,ROW),
e ASSYUNIV(COLUMN,ROW)

WRITE(30,1434) ASSYUNIV(COLUMN,ROW), I Fuel row 14

c VRUNIV (COLMN, ROW),
c BPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
.e BPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

WMITE(30,1436) ASSYUNIV(COLMNROW), I Fuel row 15

c FRUNIV(COLUMN,ROW),
e SFPRAUNIV(COLUMN,ROW), RUNIVJCOLUMN,ROW),
e GTUNIV(COLUMN.ROW), FRUNIV(COLUMN,ROW),
e EPRAUNIV(COLUMN,ROW), MRUNIV(COLUMN,ROW),
e ASSYUNIV(COLUMN,ROW)

ELSEIF (WBPRATYPE(BANKNUM(COLUMN,ROW)).EQ.7) THEN

WRITE(30,1412) ASSYUNIV(COLUMN,ROW), I Fuel ow 3

e FRUNIV(COLUMN,ROW), 
e EPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c BPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c BPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1414) SSYUNIV(COLUMN,ROW), ! Fuel row 4

c FRUNIV(COLUMN,ROW),
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c BPANIV(COLUMN, ROW), FRUNIV(COLUMN,ROW),
c BPPAUNV (COLUMN, ROW), FRUI4 lCOLUMN, ROW),

c ASSYUNIV (COLUMN,ROW
WRITE(30,1416) ASSYUNIV(COWUMN,ROW), I Fuel row 5

c FRNIV(COLUMN, RDW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1418) ASSYUNIV(COLUMN,ROW), I Fuel row 6

c FRUNIV (COLUMN, ROW),
c BPRAUNIV 0OLUMN,ROW), FRUNIV(COLUMN,ROW),
c GTUNIV(COLUMN,ROW), FRWIV(COLUMN,ROW),
c BPRAUNIV(COLUMN,ROW)

NIUTE(30,1419) FRUNIV(COLUMN,ROW), I Fuel row 6

c GTUNIV (COLUMNROW), FRUNV W(COLUMN, POW),
c BPRILUNV(COLUMN,ROW), FRVNIV(COLUMN,ROW),
c ASSYUNIV COLUMN, ROW)

WRITE(30,1420) ASSYUNIV(COLUMN,ROW), I Fuel row 7

c FRUNIV(COLUMN,ROW),
c ASSYUNV(COLUMN,ROW)

WRITE(30,1422) ASSYUNIV(COLUMNROW), I Fuel row 8

c FWNV (COLUMN, RW),
c ASSYUNV(COLUMN,R0W)

WRITE(30,1424) ASSYUNIV(COLUMN,ROW), I Fuel row 9

c FRUNWy(COLUMN,ROW), BPRAUNIV(COLUMN,ROW),
c FRUNIV(COLUMN,ROW), BPRAUNIV(COLUMN,ROW),
c FRUNIV(COLUMN,EOW), ITUNIV(COLUMN,ROW)

WRZTE(30,1425)I1 Fuel row 9

c FRUNIV(COLUMN,ROW), PRAUNIV(COLUMN,ROW),
c FRUNIV(COLUMN,ROW), BPRAUNV (COLUMN, ROW),
c FRUNV(COLUMN,ROW), ASSYUIV (COLUMN,ROW)

WRITE(30,1426) ASSYUNIV(COLUMN,ROW), I Fuel ow 10
c FRUNIV(COLUMN, ROW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1428) ASSYUNIV(COLUMN,ROW), I Fuel row 11

c * RUNIV (COLUMN, ROW),
c ASSYUNIV(COLUMN,ROW)

WRZTE(30, 1430) ASShWIV(COLUMN,ROW), I Fuel row 12

c FUNIV(COLUMN,ROW), BPRAUNIV(COLUMNROW),
e FRUNIV(COLMN,ROW), GTUNIV(COLUMN,ROW),
c FRUN1V(COLUMNROW), BPRAUN1V(COLUMN,ROW)

WRTE(30,1431) I Fuel row 12
c FRUNIV(COLUMN,ROW), GTUNIV(COLUMN,ROW),
c FRUNIV(COLUMN,ROW), BPRAUNIVICOLUMN,ROW),
c FRUNIV(COLUMN,ROW), ASSYUNIV(COLUMN,ROW)

WRITE(30,1432) ASSYUNIV(COLUMN,ROW), I Fuel row 13

c FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

wRITE(30,1434) ASSYUNIV(COLUMN,ROW), I Fuel row 14
e FRUNIV(COLUMN,ROW),
e BPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
e BPRAUNr (COLUMN,ROW), RUN1V(COLUMN, ROW),

c ASSYUNIV(COLUMN,ROW)
WRITE(30,1436) ASSYUNIV(COLUMN,ROW), I Fuel row 15

c FRUNIV(COLUMN,ROW),
c BPRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
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c BPRUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c BPRPUNIV(COLUMN, ROW), FRUNIV COLUMN, ROW),
C ASSYmm(COLum, ROW)

ENDIF
ELSEIF CRAISERTED.EQ..TRUE.) THEN

WRMTE(30,1412) ASSYUNIV(COLUMN,ROW), I Fuel row 3
c FRUNIV(COLUMNROW),
c CRAUNIV(COLUMN,ROW), RUNIV(COLUMN,ROW),
c CRAUNIV(COLUMN,ROW), MRUNIV(COLUMN,ROW),
c CRAUNXCMOLUMNoROW), FRUNXV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1414) ASSYUNIV(COLUMN,ROW), I Fuel row 4
c FRUNIV(COLUMN,ROW),
c CRAUNrV(COLUMN,ROW), MRUNV (COLUMN,ROW),
c CRAUNIV(COLUMN,ROW), MRUNIV(COLUMN,ROW),
c ASSYUNrV(COLUMN,ROW)

MTRIE(30,1416) ASSYUNIV(COLUMN,ROW), I Fuel row S
e FRUNI(COLUMN,ROW),
c ASSYUNIV (COLUMN, ROW)

WRITE(30,1418) ASSYUNIV(COLUMNRON), I Fuel row 6
c FRUNIVICOLUMN,ROW),
e CRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c CRAUNYV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c CRAUNIV(COLUMN,ROW)

WRITE(30,1419) FRUNIV(COLUMN,ROW), I Fuel row 6
c CRDUNIVO(COLUMNROW), MRUNIV(COLUMN,ROW),
C CRADNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c ASSYUNIV(rOLUMN, ROW)

WRITE(30,1420) ASSYUNIV(COLUmN,RoW), I Fuel row 7
c FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

WRTE(30,1422) ASSYUNXV(COLVMNROW), I Fuel row 8
c FRUNIV(COLUMN,ROW),
c ASSYUNIV (COLUMN, ROW)

WRITE(30,1424) ASSYUNIV(COLUMN,ROW), I Fuel row 9
c FRUNV (COLUMN, ROW), CRAUNXV (COLM, ROW),
c FRUNIYV(COLUMN,ROW), CRAUNIV(COLUMN,ROW),
c FRUNIV(COLUMNROW), ITUNIVICOLUMN,ROW)

WRITE(30,1425) I Fuel row 9
c FRUNIY (COLUMN, ROW), CRAUNIV ICOLUMN,ROW),
c rRUNIV(COLUMN,ROW), CRAUNIV(COLUMN,ROW),
c FRUNIV(COLUMN,ROW), ASSYUNIV(COLUHN,ROW)

WRITE(30,1426) ASSYUNIV(COLUMN,ROW), I Fuel row 10
c RUmI(COLUMN, ROW),
c ASSYUNIV (COLUMN, ROW)

WRITE(30,1428) ASSYUNIV(COLUMN,ROW), I Fuel row 11
c FRUNIV(COLUMN,ROW),.
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1430) ASSYUNIV(COLUMN,ROW), ! Fuel row 12
c FRUNIV(COLUMN,ROW), CRAUNIV(COLUMN,ROW),
c FRUNIV(COLUMN,ROW), CRAUNIV(COLUMNROW),
c FRUNIV(COLUMN,ROW), CRAUNIV(COLUMN,ROW)

WRITE(30,1431) I Fuel row 12
c FRUNIV(COLUMN,ROW), CRAUNIV(COLUMNROW),
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c . WNIV(COLMN,ROW), CRAURIV(COLUMNROW),
c FRUNI (COLUMN, ROW), ASSYUNI (COLUMN, ROW)

WRITE(30,1432) ASSYUNIV(COLUMNROW), I Fuel row 13

c FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1434) ASSYUNIV(COLUHN,ROW), I Fuel row 14

e FRUNIV(COLUMN,ROW),
e CRPuNIV(COLUMN,ROW), MRUNIV(COLUMN, ROW),
c CRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMNROW)

WRITE(30,1436) ASSYUNIV(COLUMNROW), I Fuel row 15

e FRUNIV(COLUMNROW),
c CRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c CRPUNIV (COLUMN, ROW), MRUNIV (COLUMN, ROW),

c CRAUNIV(COLUdN,ROW), FRUN! (COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

ELSEIF (APSRAPNSERTED.EQ..TRUE.) TEN
WRITE(30,1412) ASSYUNIV(COLUMN,ROW), Fuel row 3

c FRUNIV (COLUMN, ROW),
e APSRAUNIV(COLUMN,ROW), FRONIV(COLUMN,ROW),
e APSRAUNIV(COLUMN,ROW), MRUNIVICOLUMN,ROW),
c APSRAUNIV(COLUMN,ROW), MRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN, ROW)

WRITE30,1414) ASSYUNIV(COLUMN,ROW), I Fuel row 4

c ERUNIV(COLUMN,ROW),
c APSRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
e APSRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
e ASSYUNIVM(OLUMN,ROW)

WRITE(30,1416) ASSYUNIV(COLUMN,ROW), I Fuel row 5

c FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1419) ASSYUNIV(COLUMN,ROW), I Fuel row 6

c ERUNIV(COLUMN,ROW),-
e APSRAUNIV(COLUMN,ROW), RUNIV(COLUMNROW),.
e APSRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c -PSRAUNIV(COLUMN,ROW)

WRIE(30,1419) FRUNIV(COLUMN,ROW), I Fuel row 6
c APSRAUNIV(COLUMN,ROW), FRUNIV(COLUMNROW),
c APSRAUNIV(COLUMN, ROW), FRUNIV(COLUMNROW),
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1420) ASSYUNIV(COLUMN,ROW), I Fuel row 7

c . FRUNIV(COLUMN,ROW),
c ASSYUNV (COLUMN,ROw)

WRITE(30,1422) ASSYUNIV(COLUMN,ROW), I Fuel row 8

c FRUNIV(COLUMN,ROW),.
c ASSYUNIV(COLUMN,ROW)

WRITE(30,1424) ASSYUNIV(COLUMN,ROW), I Fuel row 9

c FRUNIXV(COLUMN,ROW), APSRAUNIV(COLUMN,ROW),
c -FRUNIV(COLUMN,ROW),' APSRAUNIV(COLUMN,ROW),
c FRUNIV(COLUMN,ROW), ITUNIV(COLUMN, ROW)

WRITE(30,1425) I Fuel row 9
c FRUNIV(COLUMN, ROW), APSRAUNIV(COLUMN,ROW),
c FRUNIV(COLUMN,ROW), APSRAUNIV(COLUMN,ROW),
c FRUNIV(COLUMN,ROW), ASSYUNIV(COLUMN,ROW)
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WRITE (30,1426).ASSYUNIV(COLUMN,ROW), I Fuel row 10

c FRUNIV (COLUMN, ROW),
c ASSYUNIV(COLUMN, ROW)

WRITE(30,1428) ASSYUNIVICOLUMN,ROW), I Fuel row 11

c FRUNIV(COLUMN,ROW),
C ASSYUNIV(COLUMN,ROW)

WRITE(30,1430) ASSYUNIV(COLUMN,ROW), I Fuel row 12

c FRDNIV(COLUMN,ROW), APSRAUNIV(COLUMN,ROW),
c FRUNIV (COLUMN, ROW) APSRAUNrV (COLUMN, ROW)
c FRUNIV(COLUMN,ROW), APSRAUNIV(COLUMN,ROW)

WRTE(30,1431) I Fuel row 12
C FRUNIV(COLUMN ROW), APSRAUNIV(COLUMN,ROW),
c FRUNIV (COLUMN, ROW), APSRAUNIV (COLUMN, ROW),

c FRUNIV(COLUMN,ROW), ASSYUNIV(COLUMN, ROW)
WRITE(30,1432) ASSYUNIV(COLUMN,ROW), I Fuel row 13

c FRUNIV (COLUMN, ROW),
c ASSYUNIV (COLUMN, ROW)

WRITE(30,1434) ASSYUNIV(COLUMN,ROW), I Fuel row 14

c FRUNIV (COLUMN, ROW),
c APSRAUNIVM(OLUMN,ROW), FRnIV (COLUMN,ROW),
c APSRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

WRTE(30,1436) ASSYUNIV(COLUMN,ROW), IFuel row 15

c FRNIV(COLUMN, ROW),
c APSRAUNIVI(OLUMN,ROW), FRUNIV(COLUMN,ROW),
c APSRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c APSRAUNIV(COLUMN,ROW), FRUNIV(COLUMN,ROW),
c ASSYUNIV(COLUMN,ROW)

ENDIF
WRITE(30,1438) SSYUNIV(COLUMNROW), RUNIV(COLUMN,ROW), I

Fuel row 16
c ASSYUNIV(COLUMN,ROW)

1438 FORMAT(T11,13,8 R ',I3,' 16R '1,3,' R')
WRITE(30,1440) ASSYUNIV(COLUMN,ROW), RUNIV(COLUMN,ROW), I

Fuel row 17
c ASSYUNIV(COLUMN,ROW)

1440 FORM (T11,13,' R ',I3,' 16R ',I3,' 1R)
MRITE(30,1442) ASSYUNIV(COLUMN,ROW) I Second-to-last framing

row
1442 FORMAT(T1,13,' 20R')

WMITE(30,1444) ASSYUNIV(COLUMN,ROW) I Last framing row

1444 FORMAT(T21,13,' 20R')

ELSEIF CE.EQ..TRUE.) THEN

WRITE(30,') 'THE CE MODELING OPTION IS NOT AVAILABLE.'

ENDIF
ENDIF

ENDIF
1890 CONTINUE
1900 CONTINUE

4~~~~~~~~~~~~~~~~~~~~~
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FMN-6000
BFHN-3000
BPRPAFLAG-.FALSE.
CRA1LAG-. FALSE.
APSRA.L&G- * FALSE.
PLAINFLAG-.FALSE.

* Write the specifications for the fuel rod universes that are
* required to fll the assembly layout specification previously defined.

DO 245 ROW-l,50
DO 2844 COLUMN-1,50

* Write the fuel rod universe pecification for the assembly if it
* contains a unique fuel material and upper region combination.

IF (FUNIQUE(COLUMN,ROW).EQ..TRUE.) TEEN
* Write the fuel rod specification header.

WRITE(30,1911)
1911 FORMA1T Tl,'C')

WRITE(30,1912) ASSYID(COLUMN,ROW)
1912 FORMAT(TI,

c 'C FUEL ROD UNIVERSE SPECIFICATION FOR ASSEMBLY ,A5)
WRITE030,1913)

1913 rORhT.(T1,'C')
* Determine what upper region specification i to be used
* (i.e. base fuel assembly, EPRA, CRA, APSRA).
* Determine whether or not this assembly contains a BPRA, CRM, or APSRA.

BPRAINSERTED-JFALSE.
CRAINSERTED-.FALSE.
APSRAINSERTED-. FALSE.
IF (BANKNUM(COLUMN,ROW).NE.0) THEN

IF (DANKOES(BANKNUM(COLUMN,ROW)).EQ.'BIPRA ') TEN
BPRAINSERTED-.TRUE.

ELSEIF (ANKDES(BANKNM(COLUMNROW)).EQ.'CRA ') TEN
CRAfNSERTED-.TRUE.

ELSEIF (ANKDES(BANKNDM(COLUMNROW)).EQ.'APSRA') THEN
APSRAINSERTED-.TRUE.

ENDIF
ENDIF

DO 1920 HCNPNODE-1,NUMOFMCNPFUELNODES(DESNUM(COLUMN,ROW))
* Define the fuel node bounding surfaces.

IF (MCNPNODE.EQ.1) THEN
TOTFUELHEIGRT-0.0
DO 1914 Z-, NUOFMCNPFUELNODES(DESKUM(COLUMN,ROW)

TOTFUELEEIGHT-TOTFUELHEIGHT+
c MCNPFUELHEIGHT(DESNUM(COLUMN,ROW),Z)

1914 CONTINUE
CURRENTSURF-ENDFITHEIGHT DESNUM (COLUMN,ROW),2)+

c TOTFUELHEIGHT
CURRENTSURELABEL-0
DO 1915 V-i,(SN-i)

IF (SURETYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
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ENDIF
1915 CONTINUE

IF (CURRENTSURFL1BEL.EQ.0) .TEN
TOPNODETOPStWF-SN
SURFTYPESPEC (S) -I PZ'
SURFVALUESPEC (SN) -CRRENTSURF
SN-SNf1

ELSE
TOPNODETOPSURF-CURRENTSURFLJABEL

ENDIF
NODETOPSURF-TOPNODETOPSURF
CURRENTSURF-SURFVALUESPEC(NODETOPSURF)-

c MCNPFQELHEIGT(DESNUN(COLUMNROW) ,CNPNODE)
CURRENTSURFLABEL-O
DO 1916 V-l, (SN-1)

IF SUERTYPESPEC(V).EQ.'FZ') TEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CURPENTSURFLADEL-V
EXIT

ENDIF
ENDIF

1916 CONTINUE
IF (CURRENTSURFLAEL.EQ.0) THEN

NODEBOTTOMSURF-SN
SURFTYPESEC(SN)-'PZ'
SURFYALtESIFEC(SN)-CURRENTSURF
SN-SN+1

ELSE
NODEBOTTOMSURF-CUREENTSURFLABEL

ENDIF
CURRENTSURF-FUELRADIUS(DESNUM(COLUMN,ROW))
CURRENTSURFIABEL-0
DO 1917 V-, (SN-i)

IF SURrTYPESPECV).EQ.'CZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CURRENTSURFIABEL-V
EXIT

ENDIF
ENDIF

1917 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

RADIUS-SN
SURFTYPESPEC(SN)-'CZ'
SURFVAIUESPEC (SN) -CUPPENTSURF
SN-SN+1

ELSE
RADIUS-CURRENTSURFLABEL

ENDIF
ELSEIF (MCNPNODE.NE.1) THEN

NODETOPSURF-NODEBOTTOMSURF
CURRENTSURF-SURFVALUESPEC(NODETOPSURF)-

CNPFUELHEIGET(DESNUM(COLUMN,ROW),NCNPNODE)
CURRENTSURFLABEL-0
DO 2198 V-1, (SN-2)
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IF (SURFTYPESPEC(V.EQ.'PZ') TN
IF ABS(SUREVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

191E CONTINUlE
IF (CURRENTS9RILABEL.EQ.0) TEN

NODEBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVMLUESPEC (SN)-CURRENTSURF
SN-SN+1

ELSE
NODEBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ENDIF
FUELNODEM-FN

* rite the fuel node cells in this fuel rod universe.
WRITE(30,1919) L, FUELODEML,

c (-1*FUELNODEDEN(COLUMN,ROW,MCNPNODE)), (-1*RADIUS).
c I-i*NODETOPSURF), NODEBOTTOMSURF, FRUNIV(COLUMN,ROW),
c MCNPNODE

1919 FORAT(T,4,T6,4,TllG14.6,T25,4,X,4,lX,14,
c ' IHP:N-1 U-'1,3,' $ Fuel node '1,I2)

LN-LN+l
1920 CONTINUE

* Define the fuel rod cladding inner radius.
CUPRENTSRF-CLADRADIUS(DESNUM(COLUMN,ROW),1)
CURLENTSURFZABEL-0

* DO 1921 V-i, (SN-i)
IF SURFTYPESPEC().EQ.'CZ') TEEN

IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEEN
CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

1921 CONTINUE
IF (CURRENTSURFLABEL.EQ.O) THEN

CLADIRSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURRENTSURP
SN-SN+i

ELSE
CLADIRSURF-CURRENTSURFLABEL

ENDIF
* Define the fuel rod cladding outer radius.

CURRENTSURF-CLADRADIUS(DESNUM(COLUMNROW),2)
CURRENTSURFLABEL-0
DO 1922 V-, (S-i)

IF (SURFTIYESPEC(V).EQ.'CZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT
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ENDIF
ENDIF

1922 CONTINUE
IF (CURRENTSURFLABEL.EQ.O) TEN

CLADORSUREISN
SURFTYPESPEC(SN)'CZ'
SURFVPA VESPEC (SN) -CURRENTSURF
SN-SN+1

ELSE
CLADORSURE-CURRENTSURFLABEL

ENDIF
* Define the fuel red cladding top surface.

CUMMENTSURF-TOTFUELBEIGHT+
c ENDFITBEIGHT(DESNUM(COLUMN,ROW),2)+
c ASSYPLENbH (DESNVH (COLUMN, ROW), 1) -
c ENDCAPHEIGRT(DESNUM(COLUMN,ROW),1)

CURRENTSURFLABEL-0
DO 1923 V-1,(SN-1)

IF SURFTYPESEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

1923 CONTINUE
IF CURRENTSURELABEL.EQ.0) THEN

_-* CLADTOPSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVLUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
CLADTOPSURF-CURRENTSURFLABEL

ENDIF
* Define the fuel rod cladding bottom surface.

CURRENTSURF-ENDFITHEIGHT(DESNUM(COLUMN,ROW),2)-
c ASSYPLENUM (DESNUM (COLUMN, POW), 2)+
c ENDCAPHEIGHT(DESNUM(COLUMN,ROW),2)

CURRENTSURFABEL-0
DO 1924 V-i,(SN-i)

IF SURFTYPESPECV).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIE

1924 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

CLADBOTTOMSURF-SN
SUREFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
CLADBOTTOMSVRF-CURRENTSURFLABEL

ENDIF
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* Define the fuel rod upper plenum top surface.
CURPTSURF-TOT FUELHEIGT+

c ENDFITHEIGET (DESNUM (COLUM, ROW), 2) +
c ASSYPIU(DESNUM (COLUMN,ROW),1)

CURRENTSURFLABEL-0
DO 1925 v-1, (SN-2)

IF (SURrYPESPEC(V).EQ.'IPZ) THEN
IF (ABS(SURFIALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CVRRENTSURFIA8EL-V
EXIT

ENDIF
ENDIF

1925 CONTINUE
IF CURRENTSURFLABEL.EQ.O) THEN

PLENUMTOPSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
PLENUKTOPSURF-CURRENTSURBLABEL

ENDIF
* Define the fuel rod lower plenum bottom surface.

CURRENTSURF-ENDFITHEIGRT(DESNUM(COLUMN,ROW),2)-
c ASSYPLENUM(DESNUM(COLUMN,ROW),2)

CURRENTSURFZABEL-0
DO 1926 V-l,(SN-l)

V.) IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CDRRENTSURFLABEL-V
E*IT

ENDIF
ENDIF

1926 CONTINUE
XF (CURRENTSURFLABEL.EQ.0) THEN

PLENUMBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ9
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
PLENUMBOTTOMSURF-CURRENTSORFLABEL

ENDIF
* Define the upper end-fittinq bottom surface.

CURRENTSURF-SPACERDIST(DESNUM(COLUMN,ROW), 1+
c ENDFITHEIGHT(DESNUM(COLUMN,ROW),2)

CURRENTSURFLABEL-0
DO 1927 V-l,(SN-1)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFABEL-V
EXIT

ENDIF
*ENDrF

1927 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN
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UEFBOftOkSURF-SN
SURFYPESPEC (SN)-' PZ'
SURVPLUESPEC SN) -CURRENTSURF
SN-SN+1

ELSE
UEFBOTTOMSURF-CURRENTSURFLAEBEL

ENDIF
* Define the upper end-fitting top surface.

CQRRENTSURF-SPACERDIST(DESNUM (COLUMN, ROW),1)+
c ENDFIZTEIGET (DESNUM (COLUMN, ROW), 1) '+
c ENDFITHEIGET(DESNUM(COLUMN,ROW),2)

CURRENTSURFLABEL-0
DO 1928 V-i, (SN-i)

IF SURFTYPESPEC(V).EQ.'PZ') TEN
IF (AES(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

1928 CONTINUE
IF (CURRENTSURFLPEL.EQ.0) THEN

UEFPSURF-SN
SURETYPESPEC(SN)-'PZI-
SURFVLUSPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
UEFTOPSURF-CURRENTSURFLABEL

ENDIF
* Write the fuel-to-cladding gap cell in this fuel rod universe.

WRITE(30,1929) LN, -l*CLADIRSURF), RADIUS,
c (-1TOP&ODETOPSURF),
c NODEBOTTOMSURF, FRUNIV(COLUMN,ROW)

1929 FORMAT(T,14,T6, '0',T25,14; X,I4,1X,14,IX,I4,
C ' IHP:N-i U-',13, S Fuel-to-cladding ap')

LN-LN+l
* Write the fuel cladding cell in this fuel rod universe.
* Determine if the fuel rod cladding aterial specification has
* previously been defined. If it has been previously defined, determine
* the cladding material specification label.

CLADMLUNIQUE-.TRUE.
LEAVE-. FALSE.
IF ((COLUMN.NE.l).AND.(ROW.NE.l)) THEN

DO 1931 RO-l,(ROW-i)
DO 1930 CO-1,50

IF DESNUM(CO,RO).NE.0) THEN
IF (CLADMATERIAL(DESNUM(COLUMN,ROW)).EQ.

c CLADMTERIAL(DESNUM(CO,RO))) THEN
CLADHLUNIQUE-.FALSE.
LEAVE-.TRUE.
CLADML(COLUMN, R0W)-CLADML(CORO)
EXIT

ENDIF
ENDIF

1930 CONTINUE
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IF AM.EQ-..TUE.) THEN
EXIT

ENDIF
1931 CONTINUE

IF (LEAVE.EQ..FALSE.) TEN
DO 1933 RO-ROW,ROW

DO 1932 CO-1, COLUMN-i)
IF DESNUM(CO,RO).NE.O) TEN

IF (CLhD1MTERIAL(DESNUM(COLUMNROW)).EQ.
c CLADMTERIAL (DESNJM (CORO))) TEN

CLMMDHLUNIQUE-.FALSE.
LEAVE-.TRUE.
CLADL (COLUMN, ROW) -CLADML (CO, RO)
EXIT

ENDIF
ENDIF

1932 CONTINUE
IF LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

1933 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.1).AND.(ROW.NE.1)) TEN
DO 1935 RO-i,(ROW-1)

DO 1934 CO-1,50
IF DESNUM(CO,RO).NE.0) THEN

IF (CLADMATERIAL(DESNUM(COLUMN,ROW)).EQ.
c CLADMATERIAL(DESNUM(CORO))) THEN

CLADWUNIQUE. FALSE.
LEAVE-. TRUE.
CLADML (COLUMN, ROW) -CLIDML (O, RO)
EXIT

ENDIF
ENDIF

1934 CONTINUE
IF (LEAVE;EQ..TRUE.) THEN

EXIT
ENDIF

1935 CONTINUE
ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.1)) THEN

DO 1937 RO-1,1
DO 1936 CO-1,(COLUMN-1)

IF DESNUM(CORO).NE.O) THEN
IF (CLADMATERIAL(DESNUM(COLUMNROW)).EQ.

c CLADMATERIAL(DESNUH(CORO))) TEEN
CLADMLUNIQUE-. FALSE.
LEAVE-.TRUE.
CLADML(COLUMN,ROW)- CLADL(CO, RO)
EKIT

ENDIF
ENDIF

1936 CONTINUE
IF LEAVE.EQ..TRUE.) TEEN

EXIT
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ENDIF
1937 CONTINUE

ENDIF
IF (aciW NIQUE.EQ..TRUE.) TREN

CLADHL(COLUMN, ROW) -MN
* check Fel Rod Cladding

IF (CLMTERSAL (DESNUM(COLUMN,ROW)) .EQ.1) THEN
DO 1943 C-l,2

IF C.EQ.l) THEN
WRITE (200,9300) CLADNL(COLUMN,ROW)

9300 FORAT(T1,'M',I4,T9,' 8016.50c -0.120',
c ' $ Zrc-4 Cladding')

ELSEIF C.EQ.2) THEN
WRITE (200,9301)

9301 FORMAT(T9,'24050.60c -0.004')
WRITE (200,7000)

7000 . FOPYATIT9,'24052.60c -0.084't)
WRITE(200,7001)

7001. FORMAT(T9,'24053.60c -0.010')
WRITE(200,7002)

7002 FORNAT(T9,'24054.60c -0;002')
WRITE200,9302)

9302 FORMAT(T9, 26054.60c -0.011')
WRITE(200,7003)

7003 FORMAT(T9,'26056.60c -0.184')
WRITE(200,7004)

7004 FORMAT(T9,'26057.60c -0.004')
WRITE(200,7005)

7005 FORAT(T9,'26058.60c -0.001')
WRITE(200,9303)

9303 FORMAT(T9,'40000.60c -98.180')
WRITE (200, 9304)

9304 FORMAT(T9,950000.35c -1.400')
ENDIF

1943 CONTINUE
ELSEIF CLMXMATERAL(DESNM(COLUMN,ROW))

c .EQ.2) THEN
DO 1948 C-1,2

IF C.EQ.l) THEN
WRITE(200,9305) CLADML(COLUMN,ROW)

9305 FORMT(T1,'M',14,T9,'6000.50c -0.080',
c ' $ SS304 Cladding')

ELSEIF (C.EQ.2) THEN
WRITE (200,9306)

9306 FORPAT(T9,'7014.50c -0.100')
WRITE(200,9307)

9307 FORHAT(T9,'14000.50c -0.750')
WRITE (200, 9308)

9308 :FORMAITT9,'15031.50c -0.045')
WRITE(200,9309)

9309 FORHAT(T9,'16032.50c -0.030')
WRITE(200,9310)

9310. FORMAT(T9,'24050.60c -0.793')
WRITE(200,7006)
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7006 FORMAT(T9,'24052.60c -i5.903')
WRITE(200,7007)

7007 FORNMT(T9#'24053.60c -1.838')
WRITE(200,7008)

7008 FORMAT(T9,'24054.60c -0.466')
WRITE(200,9311)

9311 FORYT(T9,'25055.50c -2.0009)
WRITE(200,9312)

9312 FORNAT(T9,26054.60c -3.918')
WRITE(200,7009)

7009 FORMAT(T9,'26056.60c -63.156')
WRITE(200,7010)

7010 FORMAT(T9,'26057.60c -1.472')
WRITE(200,7011)

7011 FORMAT(T9#,26058.60c -0.200')
WRITE(200,9313)

9313 FORHMT(T9,'28056.60c -6.234')
WRITE(200,7012)

7012 FOMAT(T9,'28060.60c -2.465')
WRITE(200,7013)

7013 FORMAT(T9,'28061.60c -0.109')
WRITE(200,7014)

7014 FORAT(T9,'29062.60c -0.350')
WRITE(200,7015)

_ 7015 FORMAT(T9,'28064.60c -0.092')
ENDIF

1948 CONTINUE
ELSEIF (CLADMATERIAL(DESNUM(COLUMNROW))

c .EQ.3) THEN
DO 1954 C-1,2

IF (C.EQ.1) THEN
WRITE(200,9314) CLADML(COLUMN,ROW)

9314 FORMAT(T1,'M',14,T9,46000.50c -0.080',
c ' $ Inconel Cladding')

ELSEIF C.EQ.2) THEN
WRITE (200, 9315)

9315 FORHAT(T9,'14000.50c -0.350')
WRITE(200,9316)

9316 FORMAT(T9,'15031.50c -0.015')
WRITE(200,9317)

9317 FORMAT(T9,'16032.50c -0.015')
WRITE(200,9318)

9318 FORMAT(T9,'24050.60c -0.793')
WRITE(200,7016)

7016 FORMAT(T9,'24052.60c -15.903')
WRITE(200,7017)

7017 FORMAT(T9,'24053.60c -1.838')
WRITE(200,7018)

7018 FORMAT(T9,'24054.60c -0.466')
WRITE(200,9319)

9319 FORMAT(T9,'25055.50c -0.350')
WRITE(200, 9320)

9320 FORMATT9,'26054.60c -0.958')
WRITE(200,7019)
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7019

7020

7021

9321

7022

7023

7024

7025

9322

9323

9324

9325

9326

9327

7026

9328

9329

9330

1954

C
C

1956
C

FORAT(T9,'26056.60c -15.442')
WRITE(200,7020)
FORHMT(T9,'26057.60c -0.360')
WRITE(200,7021)
FORMAT(T9,'26058.60c -0.049')
WRITE(200,9321)
FORMAT(T9,'28058.60C -3$.3B2')
WRITE(200,7022)
FORMAT(T9,'28060.60c -13.993')
WMITE(200,7023)
PORMAT(T9,'28061.60c -0.616')
WRITE (200,7024)
FORMAT(T9, '28062.60c -1.989')
WRITE(200,7025)
FORHAT(T9,'26064.60c -0.520')
WRITE(200,9322)
FORMAT(T9, 5010.50c -1.078E-3')
WRITE(200,9323)
FORMATIS9,'5011.56c -4.925E-3')
WRTE(200,9324)
FORMAT(T9,'13027.50c -0.500')
WRITE (200, 9325)
FORMAT(T9,'22000.S0c -0.900')
WRITE(200,9326)
FORMAT(T9,'27059.S0c -1.000')
WRITE(200,9327)
*FORMATCT9,'29063.60c -0.205')
MWiTE(200,7026)
FORMAT(T9,'29065.60c -0.095')
WRITE(200,9328)
FORMAT(T9,'41093.50c -2.563')
WRITE(200,9329)
FORMAT(T9,'42000.50c -3.050')
WRITE(200,9330)
FORMAT(T9,'73181.50c -2.563')

ENDIr
CONTINUE

ENDIF
HN-MN+1

ENDIF
IF (CLADMATERIAL(DESNUN (COIUMN, ROW)).EQ.l) THEN

CLADRHO-6.56
ELSEIF (CLADMATERIAL(DESNOM(COLUMN, ROW)).EQ.2) THEN

CLADRHO-7.90
ELSEIT (CLADMATERIAL(DESNUM(COLUMN,ROW)).EQ.3) THEN

CLADRHO-E.19
ENDIF
WRITE(30,1956) LN, CLADML(COLUMN,ROW), (-l*CLhDRHO),
CLADIRSURF,
(-'*CLADORSURF), -1*CLADTOPSURF), CLADBOTTOMSURF,
FRUNIV(COLUMN,ROW)
FORMAT(Tl,I4,T6,I4gT11.F8.5,T25,4,1XI4,1XI4,1XI4,
' IMP:N-1 U-',13,' 5 Fuel rod cladding')
LN-LN+1
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* Write the fuel rod upper plenum cell in this fuel rod universe.
* Determine if the fuel rod upper plenum material specification has
* previously been defined. If it has been previously defined, determine
* the upper plenum material specification label.

FRUPMUNIQUE-.TRUE.
LEAVE-.FALSE.
IF (.(COLMN.NE.1).AND.(ROW.E.1)) TEN

DO 2151 RO-i,(ROW-i)
DO 2150 CO-1,50

IF (DESNUH(CO,RO).NE.0) TEEN
IF DESNUM(COLUMN,ROW).EQ.DESNUH(CO,RO)) THEN

FRUPMLUNIQUE-.FALSE.
LEAVE-.*TRUE.
FRUPML(COLUHN,ROW)-FRUPML(CORO)
EXIT

ENDIF
ENDIF

2150 CONTINUE
IF (LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

2151 CONTINUE
IF LEAVE.EQ..FALSE..) TEN

DO 2153 RO-ROW,ROW
DO 2152 CO-i,(COLUMN-1)

IF DESNUM(CO,RO).NE.0) THEN
IF (DESNUM(COLUMN,ROW) .EQ.

c DESNUM(CO,RO)) TEN
FRUPMLUNIQUE-.FALSE.
LEAVE-.TRUE.
FRUPHL(COLUMN,ROW)-FRUML(CO,RO)
EXIT

ENDIF
ENDIF

2152 CONTINUE
IF LERVE.EQ..TRUE.) THEN

EXIT
ENDIF

2153 CONTINUE
ENDIF

ELSEIF (COLUMN.EQ.1).AND.(ROW.NE.j)) THEN
DO 2155 RO-l,(ROW-l)

DO 2154 CO-1,50
IF (DESNUM(CO,RO).NE.0) THEN

IF (DESNU (COLUMN,ROW) .EQ.
c DESNUM(CO,RO)) THEN

FRUPMLUNIQUE-.FALSE.
LEAVE-.TRUE.
FRUPHL (COLUMNROW)-FRUPML (CO, RO)
EXIT

ENDIF
ENDIF

2154 CONTINUE
IF LEAVE.EQ..TRUE.) THEN
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EXIT
ENDIF

2155 CONTINUE
ELSEIF ((ROW.EQ.1).AND. 4COLUMN.E.1)) THEN

DO 2157 RO-,i
DO 2156 CO-i, (COLUMN-i)

IF DESNUM(CO,RO).NE.0) TEN
IF DESNUM(COLUMN, RW) .EQ.

c DESNUH (CO,RO)) THEN
*FRUEMUNIQUE-. FALSE.
LEAVE-.TRUE.
FRUPML(COLUMN,ROW)-FRUPML(CORO)
EXIT

ENDIF
ENDIF

2156 CONTINUE
IF (LEAVE.EQ.'.TRUE.) THEN

EXIT
ENDIF

2157 CONTINUE
ENDIF
IF FRUPMLUNIQUE.EQ..TRUE.) THEN

FRUPML (COLUMN, ROW) -MN
Check Fuel Rod Upper Plenum Regions

DO 2160 C-iFRUPLENMAT(DESNUM(CODLUMNROW)*2)
IF (C.EQ.1) THEN

WRITE(200,2158) RDPML(COLUMN,RiOW),
c FRUPLENZAIDS(DESNUM(COLUMN,ROW),C),
c (-i*FRUPLENWTS (DESNUM(COLUMN,ROW),C))

2158 FORMAT(Tl, 'H',4,T9,A9,3X,G14.6,
c * ' $ Fuel Rod Upper Plenum')

ELSE
WRITE(200,2159)

c FRUPLENZAIDS(DESNUM(COLUMNROW),C),
c (-I*FRUPLENWTS (DESNUM (COLUMN, ROW),C))

2159 FORMAT(T9,A9,3X,G14.6)
ENDIF

2160 CONTINUE
MN-MN+l

ENDIF
WRTE(30,2190) LN, FRUPML(COLUMNROW),

c (-I'FRUPLENMAT(DESNUM(COLUMN, ROW),1)), TOPNODETOPSURF,
c (-'PLENUMTOPSURF), (-1ICLADIRSURF), FRUNIV(COLUMN,ROW)

2190 FORMAT(Ti,14,T6, 14,Tli,FS.S,T25,I4,IX,14,IX,14,
c IMP:N-l U-',13,' $ Fuel rod upper plenum')

LN-LN+l
WRITE(30,2200) LN, FRUPML(COLUMN,ROW),

c (-I*FRUPLENMAT(DESNUMCCOLUMN,ROW),l)), CLADTOPSURF,
c (-1*PLENUMTOPSURF), CLADIRSURF, -16CLADORSURF),
c FRUNIV(COLUMN, ROW)

2200 FORMkT(T1,14,T6,I4,Tll,F8.5,T25,I4,iX,14,iX,14,lX,14,
c ' IMP:N-1 U-',I3,' S Fuel rod upper plenum')

LN-LN+l
* Write the fuel rod lower plenum cell in this fuel rod universe.
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* Determine if the fuel rod lower plenum material specification has
* p±teviously been defined. If it has been previously defined, determine
* the lower plenum material specification label.

FRLPMLUNIQUE.TRUE.
LEAVE-.FALSE.
IF ((COLUMN.NE.i).AND.(ROW.NE.1)) THEN

DO 2211 RO-l,(ROW-i)
DO 2210 CO-2,50

IF DESNUM(CO,RO).NE.0) THEN
IF (DESNUM(COWUMN,ROW).EQ.DESNUM(CO,R0)) THEN

FRLPHLUNIQUE-.FALSE.
LEAVE-. TRUE.
ERLPHL (COLUMN, ROW) -ELPM(CO, RO)
EXIT

ENDIF
ENDIF

2210 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

2211 CONTINUE
IF (LEAVE.EQ..FALSE.) TEN

DO 2213 R-ROW,RDO
Do 2212 CO-i,(COLUMN-i)

IF (DESNUM(CO,RO).NE.0) THEN
IF DESNUM(COLUMN,ROW).EQ.

c DESNUM(CORO)) THEN
FRL!MWUNIQUE-.FALSE.
LEAVE-.TRUE.
FRLFML (COLUMN, ROW) -FRLPML (CO, RO)
EXIT

ENDIF
ENDIF

2212 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

2213 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.1).AND.(ROW.NE.1)) THEN
DO 2215 RO-i,(ROW-i)

DO 2214 CO-1,50
IF DESNUM(CORO).NE.O) THEN

IF DESNUM(COLUMNROW).EQ.
c DESNUM(CO,RO)) THEN

FRLMMLUNIQUE-. FALSE.
LEAVE-.TRUE.
FRLPMLtCOLUN, ROW) -FRLPML (CO, RO)
EXIT

ENDIF
ENDIF

2214 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
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ENDIF
2215 CONTINUE

ELSEIF ((ROW.EQ.1) .ND. (COLM.NE.l)) THEN
DO 2217 RO-,i

DO 2216 CO-i, (COLUMN-1)
IF (DESKUM(CO,RO) .NE.0) THEN

IF (DESNUM(COLUMN, ROW) .EQ.
c DESN (CO,RO)) THEN

FRLPMLUNIQUE-. FLSE.
LEAVE-*TRUE.
FRLPML(COLUMN,ROW)-FRLPML(CORO)
EXIT

ENDIF
ENDIF

2216 CONTINUE
IF (LEAVE.EQ.TRE.) THEN

EXIT.
ENDIF

2217 CONTINUE
ENDIF
IF (FLPMLUNIQOE.EQ..TRUE.) THEN

FRLPML(COLUMN, ROW)-MN
* Check Fuel Rod Lower Plenum Regions

DO 2220 C-I,FRLPLENMAT (DESNUM (COLUMN, ROW),2)
IF (C.EQ.1) THEN

WRITE(200,2228) FRLPML(COLUMN,ROW),
Vol e FELPLENZAIDS (DESNUM (COLN, ROW), C),

c (-I*FRLPLENWTS (DESNUM(COLUMN,ROW),C))
2218 FORHAT(Tl, 'M,I4,T9,A9,3X,Q14.6,

c ' S Fuel Rod Lower Plenum')
ELSE

WRITE(200,2219)
c FRLPLENZAIDS(DESNUM(COLUMN,ROW),C),
c (-l*FRLPLENWTS(DESNUM(COLUMN,ROW),C))

2219 FORMAT(T9,A9,3XG14.6)
ENDIF

2220 CONTINUE
MN-MN+i

ENDIF
WRITE030,2250) LN, FRLPML(COLUMN,ROW),

c C-1'FRLPLENMAT(DESNUM(COLUMN,ROW) ,1), PLENUMBOTTOMSURF,
c (-1NODEBOTTOMSURF), (-l*CLADIRSURF), FRUNIV(COLUMN,ROW)

2250 FORMAT (Ti 14, T6,14,T11, F8.5,T25, 14, IX, 14, 1X, I4,
c ' IMdP:N-1 -',13,' F Fuel rod lower plenum')

LN-LN+1 *
WRITE(30,2260) LN, FRLPML(COLUMN,ROW),

c .(-IFRLPLENMHT(DESNUM(COLUMNROW),1)), PLENUMBOTTOMSURF,
c (-l*CLADBOTTOMSURF), CLADIRSURF, (-1*CLADORSURF),
c FRUNIV(COLUMN,ROW)

2260 FORMAT(TI,141T6,I4,Tll,F8.5fT25I,4,lX,14,IX,14,IX,I4,
c ' IMPSN-i U-',13,' $ Fuel rod lower plenum')

LN-LN+1
* .Write the lower end-fitting cell specification for this fuel rod
universe.
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* Determine if the fuel rod lower end-fitting material specification has
* previously been defined. If it has been previously defined, determine
* the lower end-fitting material specification label.

FRLEFMLUNIQUE-.TRUE.
LEAVE-.EALSE.
IF ((COLUMN.NE.1) .ND.(ROW.E.1)) THEN

DO 2271 O-i,(RO-i)
DO 2270 CO-1,50

IF DESNUM(CO,RO).NE.0) THEN
IF (DESNUM(COLUMN,ROW).EQ.DESNUM(CO,RO)) THEN

FRLEFKLUNIQUE-.FALSE.
LEAVE-*TRUE.
FRLEFML (COLUMN, ROW) -FRLEFML (CO, RO)
EXIT

ENDIF
ENDIF

2270 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

2271 CONTINUE
IF LEAVE.EO..FALSE.) THEN

DO 2273 RO-ROW,ROW
DO 2272 CO-i,(COLUMN-i)

IF DESNUMCO,RO).NE.0) THEN
IF (DESNUH(COLUMN,ROW).EQ.

c DESNU(CO,RO)) THEN
FRLEFlLUNIQUE-.FALSE.
LEAVE-.TRUE.
FRLEFML (COLUMN, ROW) -FRLEFML (CO, R0)
EXIT

ENDIF
ENDIF

2272 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

2273 CONTINUE
ENDIr *

ELSEIF (COLUMN.EQ.1).AND.(ROW.NE.1)) THEN
DO 2275 RO-l,(ROW-i)

DO 2274 CO-l,50
IF DESNUM(CO,RO).NE.0) THEN

IF DESNUM(COLUMN,ROW).EQ.
c DESNUMCORO)) THEN

FRLEFMLUNIQUE-. FALSE.
.LEAVEm.TRUE.
FRLEFML(COLUMN,ROW)-FRLEFNL(CO,RO)
EXIT

ENDIF
ENDIF

2274 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
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ENDIF
2275 CONTINUE

ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.1)) THEN
DO 2277 RO-,i

DO 2276 CO-1, (COLUMN-i)
IF (DESNUM(CO,RO) .NE.0) THEN

IF DESNUM(COLUMNROW) .EQ.
e DESNUM(CO,RO)) TEN

FRLEFMLUNIQUE-.FALSE.
LEAVE-.TRUE.
FRLEFML (COLUMN, ROW) -FRLEFML (CO, RO)
EXIT

ENDIF
ENDrF

2276 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

2277 CONTINUE
ENDIF
IF (FRLEFLUNIQUE.EQ..TRUE.) TEEN

FRLEFHL (COLUMN, ROW) -MN
* Check Fuel Rod Lower End-Fitting Regions

DO 2280 C-l,LEAT(DESNUM(COLUMNROW),2)
IF (C.EQ.I) TEEN

WRITE(200,2276) FRLEFML(COLUMN,ROW),
c LEFLAIDS (DESNUM (COLUMN, ROW) C),
c (-ILEFWTS (DESNUM (COLUMN, ROW), C))

2278 FO1RNA(Tl, S'1,4,T9,A9,3X,G14.6,
c ' $ Fuel Rod Lower End Fitting')

ELSE
WITE (200,2279) LEFZAIDS(DESNUM(COLUMN,ROW),C),

c (-I*LEFWTS (DESNUN(COLUMN,ROW),C))
2279 FORMAT(T9,A9,3X,G14.6)

ENDIF
2280 CONTINUE

WRITE(200,2281) FRLEFML(COLUMN,ROW)
-2281 FORMAT(Tl,HT',14,T9,'LWTR.03T')

MN-MN+l
ENDIF
IF ((SURFVALUESPEC(PLENUMBOTTOMSURF).GT.(O.0)).AND.

c (SURFVALUESPEC(PLENUMBOTTOMSURF).LT.
c SURFVALUESPEC(NODEBOTTOMSURF))) THEN

WNUTE(30,2285) LN, MRLEFML(COLUMN,ROW),
c (-i*LEFAT(DESNUM(COLUMN,ROW),l)), (-I*NODEBOTTONSURF),
c CLADORSURF, FRUNIV (COLUMN, ROW)

2285 FORAT(Ti,4,T,14,ll,F8.5,T25,14,lX,14,
c ' IMP:N-l U-',13,' 5 Assembly lower.end-fitting')

LN-LN+i
WRITE(30,2290) LN, FRLEFNL(COLUMN,ROW),

c (-iLEFAT(DESNUM COLUMNfROW),i)), (-*PLENMBOTTOMSURF),
c (-l*CLADORSURF), FRUNIV(COLUMN,ROW)

2290 FORMAT(T,14,T6,14,TI,F.5,T25,14,iX,14,
c ' IP:N-l -',13,' $ Assembly lower end-fitting')
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I)3

LN-LNWl
ELSEIF (SURFVALUESPEC (PLENUMBOTTOMSUF) .LT. (O.0)) THEN

WRITE (30,2295) LN, FRLEFML(COLMN, ROW),
c (-1*LEMAT(DESNUM(COLUMNROW),l)), (-l*NODEBOTTOMSURr),
c CLADORSURF, FiWNIV(COLUMN,ROW)

2295 FORMAT(Tl,14,T6,14,T11,F8.5,T25,14,1X,14,
c ' INP:N-1 -'1,3,' S Assembly lower end-fitting')

LN.W+1
ELSEIF (SURFVALUESPEC(PLENUMEOTTOMSURF).GE.

c SURFvALUESPEC(NODEBOTTOMSURF)) TEEN
WRITE(30,2300) L, FRLEEKL(COLUMNROW),

c (-1*LEFMAT(DESNUM(COLUMN,ROW),1)), -l*NODEBOTTOMSURF),
c FRNIV (COLUMN, ROW)

2300 FORMaT(T,1I4,T614,TllF8.5,T25,I4,
c ' IMP:N-l U-'1,I3,' S Assembly lower end-fitting')

LN-LN+l
ENDIF

* Write the upper end-fitting cell specification for this fuel rod
universe.
* Determine if the fuel rod upper end-fitting material specification.has
* previously been defined. If it has been previously defined, determine
* the upper end-fitting material pecification lbel.

FRUEFMLUNIQUE-.TRUE.
LEAVE-.FALSE.
IF ((COLUMN.NE.l).AND.(RoW.NE.l)) TEN

DO 2321 ROm1, ROW-1)
DO 2320 CO-1,50

IF DESNUN(CORO).NE.0) THEN
IF (DESNUM(COLUMN,ROW).EQ.DESNUH(CO,RO)) TEEN

FRUEEULNIQUE-. FALSE.
LEAVE-.TRUE.
FRUEFEL(COLUMN,ROWK)-RUEFML(CORO)
EXIT

ENDIF
ENDIP

2320 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

2321 CONTINUE
IF LEAVE.EQ..FALSE.) TEEN

DO 2323 RO-ROW,ROW
DO 2322 CO-i,(COLUMN-i)

IF (DESNWZ(CO,RO).NE.0) TEN
IF (DESNUM(COLUMNROW).EQ.

c DESNUM(CO,RO)) THEN
FRUEFELUNIQUE-. FALSE.
LEAVE-.TRUE.
FRUEFHL(COLUMN.ROW)-FRUEFML(CORO)
EXIT

ENDIF
ENDIF

2322 CONTINUE
IF (LEAVE.EQ..TRUE.) TEN
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EXIT
ENDIF

2323 CONTINUE
ENDIF

ELSEIF (COLUMN.EQ.2).AND.(ROW.WE.l)) TEN
DO 2325 ROmi, ROW-1)

DO 2324 CO-l,5O
IF (DESNUM(CORO).NE.0) TEN

IF (DESNUM(COLUMNROW).EQ.
c DESNtM(CORO)) TEN

FRUEEMUNIQUE-.EALSE.
LEAVE-.TRUE.
FRUEFML (COLUMN, ROW) FRUEF (CO, RO)
EXIT

ENDIF
ENDIF

2324 CONTINUE
IF LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

2325 CONTINUE
ELSEIF (ROW.EQ.l).AND.(COLUMN.NE.2)) TEEN

DO 2327 RO-,l
DO 2326 CO-i,(COLUMN-2)

IF DESNUM(CORO).NE.0) TEN
IF DESNUM(COLUMN.ROW).EQ.

c DESNUM(CO.RO)) THEN
FRUEFDLUNIQUE-.FALSE.
LEAVE-. TRUE.
FRUEFnL (COLUMN, ROW) FRUEFML (CO, RO)
EXIT

ENDIF
ENDIF

2326 CONTINUE
IF LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

2327 CONTINUE
ENDIF
IF (FRUEFMLUNIQUE.EQ..TRUE.) THEN

FRUEFML(COLUMN, ROW) -4N
* Check Fuel Rod Upper End-Fitting Regions

DO 2330 CUEFMAT(DESNUM(COLUMN,ROW),2)
IF C.EQ.i) THEN

WRITE(200,2328) FRUEFML(COLUMNROW).
c UEFZAIDS(DESNUM(COLUMNROW)JC).
c (-*UEFWTS(DESNUM(COLUMN,ROW),C))

2328 FORMAT(Ti,'M.,14,T9,A9,3X,G4.6,
c ' S Fuel Rod Upper End Fitting')

ELSE
WRITE(200,2329) UEFZAIDS(DESNUM(COLUMNROWIC),

c (-l*UEFWTS(DESNUM(COLUMN,ROW), C))
2329 FORATT9,9,3XG14.6)

ENDIF
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2330 CONTINUE
WRITE (200,2331) FRUEEIL (COLUMN, ROW)

2331 FOMAT (TIi, 'MT',I4,T9,'LWTR.03T')
HN-MN+1

ENDIF
IF (SURFVALUESPEC(PLENUMTOPSURF).LT.

c SURFVALUESPEC (UEFBOTTOMSURF)) TEN
WRITE(30,2333) LN, FRUEEML(COLUMN,ROW),

c (-l*UEEMAT(DESNUM(COLUMNROW),l)) UEFBOTTOMSURF,
c (-1*UEFTOPSURF), FRUNI(COLUMN,ROW)

2333 FORMAT(T,14,T6,14,T11,FO.5,T25,I4,1X,I4,
c ' IHP:N-l U-",13,' $ Assembly upper end-fitting')

LN-IN+1
ELSEIF ((SURFVALUESPEC(PLENUHTOPSURF).GT.

c SURFVALUESPEC (UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC(PLENUMTOPSURF) .LT.
c SURFVALUESPEC(UEFTOPSURF))) THEN

WRITE(30,2335) L, FEFL (COLUMN,ROW),
c (-1*UEDEVT(DESNUM(COLUMNROW),1)), UEFBOTTOMSORF,
e (-I*UEFTOPSURF), CLADORSURF, FRUNIV(COLUMNROW)

2335 FORMATT1,4,TG,14,T11,F.S,T25,14,1X,14,1X,14,
c ' XHPN-1 U-',X3,' $ Assembly upper end-fitting')

LN-LN+1
WRITE(30,2340) IN, FRUEFML(COLUMN,ROW),

c (-1*UEFnAT(DESNUM(COLUMN,ROW),.)) PLENUMTOPSURF,
c (-1*UEFIOPSURF), -1*CLADORSURF), FRUNIV(COLUMN,ROW)

2340 FORMAT(T1,14,T6,I4,T11,FB.5,T25,I4,IX,14,1X,14,
c IP:N-1 U-',13,0 $ Assembly upper end-fitting')

LN-LIl1
ELSEIF (SURFVALUESPEC(PLENUMTOPSURF).EQ.

c SURFVALUESPEC(UEFBOTTOMSURF)) THEN
WRITE(30,2345) LN, FRUEFML(COLUMN,RDW),

c (-1*UEFMAT(DESNOM(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-2*UEFOPSURF), FRUNIV(COLUMN,ROW).

2345 FORMATIT1,14,T6,14,T11,FS.5,T25,I4,1X,14,
c ' IMP:N-1 U-8,13,' S Assembly upper end-fitting')

LN-LN+1
ELSEIF (SURFVALUESPEC(PLENUMTOPSURF).EQ.

c SURFVALUESPEC(UEFTOPSURF)) TEN
WRITE(30,2350) LN, FRUEFML(COLUMN,ROW),

c (-1vUEFAT(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-1*UEFTOPSURF), CLADORSURF, RUNIV(COLUMN,ROW)

2350 FORMAT(T1,I4,T6,I4,Tll,FB.5,T25,I4,1X,14,1X,14,
c ' IMP:N-1 U-',I3,' S Assembly upper end-fitting')

LN-LN+1
ENDIF

* Loop through the regions above the fuel rod (i.e. the appropriate upper
core regions)
* Define the upper region lower surface.

IF (BPRAINSERTED.EQ..TRUE.) TEN
DO 2450 REGION-iNUMREGAEOVEBFRA

* Determine the current upper region's lower surface specification.
IF (REGION.EQ.1) THEN

REGIONTOPSURF-SYSTEMTOP
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CU TRFSURVALUESPEC (SYSTEMTOP) -

c REGABOVEPRA (REGION, 1)
ENDIF
CURRENTSURF-SURFVALUESPEC (REGIONTOPSURF) -

c REGABOVEBPRA(REGION, 1)
IF (REGION.EQJIUHREGABOVEBPRA) THEN

REGIONBOTTOMSURF-UEFTOPSURF
ELSE

CURRENTSURFLABEL-O
DO 2370 V-, (SN-2)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SORFVALUESPEC(V)-CURPENTSURF).LT.(0.0001)) THEN

CURRENTSUP.FABEL-V
EXIT

ENDIF
ENDIF

2370 CONTINUE
IF (CURRENTSURFLA EL.EQ.O) THEN

REGIONBOTTOMSt1RF-SN..
SURFTYPESPEC(SN)-'PZ'
SUP.FVALUESPEC(SN)-CURRENTSURF
SN-SNG1

ELSE
REGIONBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ENDIF

.* Determine if the fuel rod upper region material specification has
* previously been defined. If it has been previously defined, determine

the upper region material pecification label.
IF BPRAFLG.EQ..FALSE.) THEN

FRUREGIONHLUNIQUE-.TRUE.
FRUREGZONML(COLUMN,ROW,REGION)-MN

* Check Upper Core Region in the Fuel Rod Universe
DO 2373 D-1,REGABOVEBPRA(REGION,3)

IF D.EQ.1) THEN
HRITE(200,2371) MN,

c ABOVEBPRAZAIDS(REGION,D),
c (-'ABOVEBPRANTS(REGION,D)), REGION,
c ASSYID(COLUMN,ROW)

2371 FORMAT(Tl,'H',14,T9,A9,3X,G14.6,
c ' Upper Core Region ',12,
c ' in Assembly ', A5)

ELSE
WRITE1200,2372) ABOVEBPRAZAIDS(REGION,D),

c (-l*ABOVEEPRAWTS(REGION,D))
2372 FORMATT9,A9,3X,G14.6)

ENDIF
2373 CONTINUE

WPITE(200,2374) MN
2374 FORHAT(T1, 'MT,I4,T9,'LWTR.03T')

MN-MN+l
ELSE

FRUREGIONMLUNIQUE-.FALSE.
IF ((COLUHN.KE.1).AND.(ROW.NE.1)) THEN
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LEAVE-.FALSE.
DO 2382 RO-1, (ROW-1)

DO 2381 CO-1,50
DO 2380 BN-1,NUMOFEANKS

IF ((BANcNUM(CO,RO).NE.
c 0).AND.
c (BANMES(BANKNUM(CO,RO)).EQ.
c 'BPRA ')) THEN

FRUREGIONML (COLUN,ROW,REGION)-
c FRUREGIONML(CORO,REGION)

LEAVE-.TRUE.
EXIT

ENDIF
2380 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
2381 CONTINUE

IF LERVE.EQ..TRUE.) TEN
EXIT

ENDIF
2382 CONTINUE

IF (LEAVE.EQ..fALSE.) THEN
DO 2385 RO-ROW,ROW

DO 2384 CO-i,(COLUMN-1)
DO 2383 N-1,NUMOFBANKS

IF ((BANKNlM(CO,RO).NE.
c ).AND.
e (BANDES (BANKNUM (CO, RO) .EQ.

c 'BPRA ')) THEN
FRUREGIONNL(COLUMN,ROW,REGION)-

c FRUREGIONML(CO,RO,REGION)
LEAVE-. TRUE.
EXIT

ENDIF
2383 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
2384 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
2385 CONTINUE

ENDIr
ELSEIF (COLUMN.EQ.1).AND.(ROW.NE.1)) THEN

LEAVE-.FALSE.
DO 2388 RO-1,(ROW-i)

DO 2387 CO-1,50
DO 2386 N-1,NUHOFBANKS

IF (EANKNUM(CO,RO).NE.0)
c .AND. (BANKDES (BANKNUM (CO, RO));EQ.
c 'BPRA ')) THEN

FRUREGIOMLCOLUMN,ROW,REGION)-
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c FRUREGIONML(CORO,REGION)
LEAVE-.TRUE.
EXIT

ENDIF
2386 CONTINUE

IF (LEAVE.EQ..TRUE.) TEN
EXIT

ENDIF
2387 CONTINUE

IF LEAVE.EQ..TRUE.) TEN
EXIT

ENDIF
2388 CONTINUE

ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.j)) TEEN
LEAVE-.FALSE.
DO 2391 RO-1 -

DO 2390 CO-1, (COLUMN-i)
DO 2389 BN-lNMOFBANEKS

IF ((RANKNUM(CORO).NE.O)
c .AND. (BANDES(BANKNUM(CO,RO)) .EQ..
c 'BPRA )) TEEN

FRUREGIONML (COLUMN, ROW, REGION)
c FRUREGIONML(CORO,REGION)

LEAVE-. TRUE.
EXIT

ENDIF
- 2389 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
2390 CONTINUE

IF (LEAVE.EQ..TRUE.) TEEN
EXIT

ENDIF
2391 CONTINUE

ENDIF
ENDIF

* Write the cell specification for the fuel rod universe upper region.
IF (REGION.EQ.1) TEEN

WRITE(30,2440) LN, FRUREGIONML(COLUMNROW,REGION),
c (-l*REGABOVEBPRA(REGION,2)),
c REGIONBOTTOWSURF, RUNIV(COLUMN,ROW), REGION

2440 FORMATjT1,I4,T6,I4,T1I,F8.5,T25,I4,
c ' IMP:N-1-U-',13, S Upper-core region ',12)

LN-LN+1
REGIONTOPSURF-REGIONBOTTOMSURF

ELSE
WRITE(30,2445) LN, FRUREGIONML(COLUMN,ROW,REGION),

c (-PREGABOVEBPRA(REGION,2)), (-1*REGIONTOPSURr),
c REGIONBOTTOMSURF, FRUNIV(COLUMN,ROW), REGION

2445 FORMAT(T,14,T6,14,TllFS.ST25I4,IX,14,
c ' MPsN-l U-',13,' U Upper-core region ',I2)

LN-LN+1
- REGIONTOPSURS-REGIONBOTTOMSURF
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ENDIF
2450 CONTINUE

BPRAFLAG-.TRUE.
ELSEIF CRAINSERTED.EQ..TRUE.) THEN

DO 2540 EGION-1,NUMREGADOVECRA
* Determine the current upper region's lower surface specification.

IF REGION.EQ.1) THEN
REGIONTOPSURF-SYSTEMTOP
CURRENTSURF-SURFVALUESPEC(SYSTEMTOP)-

c REGABOVEORP4REGION, 1)
ENDIF
CUENTSURF-SRFALUESPEC(REGIONTOPSURF)-

c REGABOVECRA(REGION,1)
IF REGION.EQ.NUMREGABOVECRA) TEN

REGIONBOTTOMSURF-UEFIOPSURF
ELSE .
CURRENTSURFIABEL-0
DO 2460 V-i,(SN-i)

IF (SORFTYPESPEC(V.EQ.'PZ') THEN
IF (ABS(SURFVALOESPEC(V)-CURRENTScRF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2460 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

REGIONBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
REGIONBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ENDIF

* Determine if the fuel rod upper region material specification has
* previously been defined. If it has been previously defined, determine
* the upper region material specification label.

IF CRAFLAG.EQ..FALSE.) THEN
FRUREGIONMLUNIQUE-.TRUE.
FRUREGIONML(COLUMN,ROW,REGION)- -N

* Check Upper Core Region in the Fuel Rod Universe
DO 2463 D-1,REGABOVECRA(REGION,3)

IF D.EQ.1) THEN
WRITE(200,2461) MN,

c ABOVECRAZAIDS(REGION,D),
c (-1*ABOVECRAWTS(REGION,D)), REGION,
c ASSYID(COLUMN,ROW)

2461 FORMAT(Tl,'M',14,T9,A9,3X,G14.6,
c ' $ Upper Core Region ',12,
c ' in Assembly ', AS)

ELSE
WRITE(200,2462) AOVECRAZAIDSCREGION,p),

c (-l*ABOVECRAWTS(REGION,D))
2462 FORMAT(T9,A9,3X,G14.6)
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ENDIF
2463 CONTINUE

WRXTE200,2464) MN
2464 ORMAT(Tl, 'T',14,T9, 'LWTR.03T')

MN-HN+I
ELSE

FRWREGIONMLUNIQtE . ALSE.
IF ((COLM.NE.1).AND.(ROW.NE. 1) TEEN

LEAVE-. FALSE.
DO 2472 RO-1, (ROW-1)

DO 2471 CO-1,50
DO 2470 BN-1,NUMOFBANKS

IF (BANENUM(CO,RO).NE.0)
c .ND.(BANKDES(BANKNUM(CO,RO)).EQ.
C 'CR '") THEN

FRUREGIONML(COLUMN,ROWREGION)-
c FRUREGIONML(CORO,REGION)

LEAVE-.TRUE.
- EXIT

ENDIF:
2470 CONTINUE

IF (LEAVE.EQ..TRUE.) TEEN
EXIT

ENDIF
2471 CONTINUE

IF CLEAVE.EQ..TRUE.) TEN
EXIT

ENDIF
2472 CONTINUE

IF (LEAVE.EQ..FALSE.) TrEN
DO 2475 RO-ROW,ROW

DO 2474 CO-1,(COLUMN-i)
DO 2473 EN-1,NUMOFANKS

IF ((EANKNUMMCORO).NE.0)
c .AND.(BANKDES(BANKNUM(CO,RO)).EQ.
c 'CRA ')) TEN

FRUREGIONML(COLUMNROW,REGION)-
c ERUREGIONML(CO,RO,REGION)

LEAVE-.TRUE.
EXIT

ENDIF
2473 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
2474 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
2475 CONTINUE

ENDIF
ELSEIF ((COLUM.EQ.1).AND.(ROW.NE.1)) THEN

LEAVE-.FALSE.
DO 2478 RO-, (ROW-I)
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DO 2477 CD-1,50
DO 2476 BN-1,NUHODBPNKS

IF ( BANNM (co, RO) .NE. O)
c .AND. (BANIDS(LANKNUM(CORO)) .EQ.
c 'CRA ')) TEN

FRUREGIO WOLUMN, , EGION)-
c FRUREGIOMl(CORO,REGION)

LEAVE-. TRUE.
EXIT

ENDIF
2476 CONTINUE

IF LEAVE.EQ..TRUE.)-THEN
EXIT

ENDIF
2477 CONTINUE

IF LEAVE.EQ..TRUE.) TEN
EXIT

ENDIF
2478 CONTINUE

ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.1)) THEN
LEAVE-. FALS.
DO 2481 RO-1,1

DO 2480 CO-i,(COLUMN-1)
DO 2479 EN-1,NUMOFBANKS

IF (ANKNUMCO,R).NE.0)9 c .AND.(BANKDES(BANKNUM(CO,RO)).EQ.
'. ~c 'CRA ')) TEN

FRUREGIONML(COLUMN,ROWREGION)-
c FRUREGIONML (CO, RO,REGION)

LEAVE-.TRUE.
EXIT

ENDIF
2479 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
2480 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
- . EXIT

ENDIF
2491 CONTINUE

ENDIF
ENDIF

Write the cell specification for the fuel rod universe upper region.
IF (REGION.EQ.1) TEN

WRITE(30,2530) LN, FRUREGIONML(COLUMN,ROW,REGION),
c (-1'REGABOVECRA(REGION,2)3,
c REGIONBOTTOMSURF, FRUNIV(COLUMN,ROW), REGION

2530 FOPAT(T,I4,T6,I4,TllF8.S,T25,I4,.
c ' IP:N-2 U',i3,' S Upper-core region ',12)

LN-LN+1
REGIONTOPSURF-REGIONBOTTOMSURF

ELSE
WRITE(30,2535) LN, FRUREGIONML.(COLUMN,ROW,REGION),



Waste Package Operations Engineering Calculation

tle: CRC Reactivity Calculations for Sequqyh Unit 2
Document Identifle BOOOOOO-01717-0210-00006 REV 00 Attachent I, Page 238 of 656

c (-1REGABOECRA(REGION, 2)), (-l*REGIONTOPSURF),
c REGIONBOTOMSURF, RUNIV (COLUN, ROW), REGION

2535 FORMAT(Tl,4, T6,14,Tl,F.5,T25,14,lX,14,
c ' IHP:N-1 U-',13, Upper-core region ',12)

LN-LNs1
REGIONTOPSURF-REGIONBOTTOMSURF

ENDIF
2540 CONTINUE

CRAFLAG-.TRUE.
ELSEIF APSRAINSERTED.EQ..TRUE.) TEN

DO 2630 REGION-1,NUMREGA5OVEAPSRA
* Determine the current upper region's lower surface specification.

IF (REGIONEQ.i) TEN
REGIONTOPSURF-SYSTEMTOP
CURRENTSURF-SURFVALUESPEC(SYSTEMTOP)-

c REGABOVEAPSRA(REGION,1)
ENDIF
CURPENTSURF-SURFVALUESPEC(REGIONTOPSURF)-

c REGABOVEAPSRA (REGION, 1)
IF (REGION.EQ.NREGABOVERPSEA) THEN

REGIONBOTTOMSURF-UEFTOPSURF
ELSE
CURRENTSURFLABEL-0
DO 2550 V-i, SN-i)

IF SURFTYESEC(V).EQ.'PZ') TEEN
* IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

_ J CURRENTSURFLhBEL-V
EXIT

ENDIF
ENDIF

2550 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) TEN

REGIONBOTTOMSURF-SN
SURETYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1*

ELSE
REGIONBOTTOSURF'-CURRENTSURFLABEL

ENDIF
ENDIF

* Determine if the fuel rod upper region material specification has
* previously been defined. If it has been previously defined, determine
* the upper region material specification label.

IF APSRAFLAG.EQ..FALSE.) THEN
FRUREGIONMLUNIQUE-.TRVE.
FRUREGIONML(COLUMN,ROW,REGION)-MN

* Check Upper Core Region in the Fuel Rod Universe
DO 253 D-12.RECAOVEAPSRAREGION,3)

IF D.EQ.1) THEN
WRITE(200,2551) MN,

c ABOVEAPSRAZAIDS [REGION, D),
c (-l9ABOVEAPSRAWTS(REGION,D)), REGION,
c ASSYID (COLUMN, ROW)

2551 FORMAT(T1, 'M',14,T9,A9,3X,G14.6,
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c ' S Upper Core Region ',I2,
c in Assembly , A5)

ELSE
WRITE(200,2552) ABOVEAPSRAZAIDS(REGION,D),

c (-1*ABOVEAPSRhWTS(REGION,D))
2552 FORNMT(T9,A9,3XG14.6)

ENDIF
2553 CONTINUE

WITE(200,2554) MN
2554 FORN2T(Tl,'T',14,T9, LWTR.03T')

MN-HN+i
ELSE

FRUREGIONMLUNIQUE-.FALSE.
IF (CoLUMN.NE.l).AND.(ROW.NE.1)) THEN

LEAVE-.FALSE.
DO 2562 RO-i,(ROW-i)

DO 2561 CO-1,50
DO 2560 BN-1,NUMOFBANKS

IF ((BANNUM(CO,RO).NE.0)
c .AND.(BANKDES(BANKNtM(CO,RO)).EQ.
c 'APSRA')) TEN

FRUREGIONL(COLUMN, RDW,REGION)-
c FRUREGIONRL (CO, RO, REGION)

LEAVE-.TRUE.
EXIT

ENDIF
-7 2560 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
2561 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
2562 CONTINUE

IF (LEAVE.EQ..FALSE.) THEN
DO 2565 RO-ROW,ROW

DO 2564 CO-1, (COLUMN-i)
DO 2563 BN-1,NUMOFEBNKS

IF AEANNUM(CO,RO).NE.0)
c .AND.(BANKDESEANXKNUM(CO,RO)).EQ.
c ASRA)) THEN

FRUREGIONML(COLUMN,ROW,REGION)-
e FRUREGIONML(CO,RO,REGION)

LEAVE-. TRUE.
EXIT

ENDIF
2563 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT.

ENDIF
2564 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT
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E:IDIF
2565 CONTINUE

ENDIF
ELSEIF ((COLUMN.EQ.1).AND.(W.NE.1)) THEN

LEAVE-. ALSE.
DO 2568 -i, (ROW-i)

DO 2567 CO-1,50
DO 2566 BN-1,NUMOFBANS

IF ((BANNUM(CO,RO) .NE.0)
c .AND. (EANMDES (SMKNUH (CO, RO)) .EQ.
c 'APSRA')) THEN

FRUREGIONML(COLUMNROW, REGION)-
c , FRUREGIONHL(CORO,REGION)

LEAVE-. TRUE.
EXIT

ENDIF
2566 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
2567 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
2568 CONTINUE

ELSEIF (ROW.EQ.1).AND.(COLUMN.NE.1)) THEN
LEAVE-. FALSE.
DO 2571 R-1,1

DO 2570 CO-1,(COLUMN-1)
DO 2569 B-1,NUMOFBANKS

IF (*NIKM(CO,RO).NE.0)
c .AND. BANKDES(BANKNUN(CO,RO)).EQ.
c 'APSRA')) THEN

FRUREGIONML(COLUMN, ROW, REGION)-
c FRUREGIONNL (CO, RO, REGION)

LEAVE-.TRUE.
EXIT

ENDIF
2569 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

*ENDIF
2570 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
2571 CONTINUE

ENDIE'
ENDIF

Write the cell specification for the fuel rod universe upper region.
IF (REGION.EQ.1) THEN

WRITE130,2620) LN, FRUREGIONML(COLUMN,ROW,REGION),
c (-1*REGABOVEAPSRA(REGION,2)),
c REGIONBOTTOMSURF, RUNIVCOLUMN,ROW), REGION
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2620 FORMTTl,I4,T6,I4,Ti,F.5,T25,I4,
c ' IP:U-i U-',I3, $ Upper-core region ,12)

LN-LN+1
REGIONTOPSURF-REGIONBOTTOMSURF

ELSE
WRITE(30,2625) L, RUREGIONML(COLUMN,ROW,REGION),

c (-*REGABOVEAPSRA(REGION,2)), (-*REGIONTOPSURF),
c REGIONBOTTOMSURF, FRUNIV(COLUMN,ROW), REGION

2625 FORMAT(T,I4,TS,I4,TII,F8.5,T25,I4,lX,I4,
c I P:N-l U-',13,' U pper-core region '1,2)

LN-LN+1
REGIONTOPSURF-"REGIONBOTTOmSURF

ENDIF
2630 CONTINUE

APSRAFIAG-.TRUE.
ELSE

DO 2720 REGION-1,NMREGABOVE
* Determine the current upper region's lower surface specification.

IF (REGION.EQ.1) THEN
REGIONTOPSURF-SYSTEHTOP
CURRENTSURF-SURDFALUESPEC(SYSTEHTOP)-

c REGABOVE(REGION,1)
ENDIF
CURRENTSURF-SURFVALUESPEC(REGIONTOPSURF)-

c REGABOVE(REGION,1)
IF (REGION.EQ.NUREGAEOVE) THEN

REGIONBOTTOHSURF-UEFTOPSURF
ELSE
CURRENTSURFLASEL-0
DO 2640 V-1,(SN-1)

IF SURFTYESPECV).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURENTSURF) .LT. (0.0001)) THEN

CURRENTSURFLRBEL-V
EXIT

ENDIF
ENDIF

2640 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

REGIONBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
REGIONBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ENDIF

* Determine if the fuel rod upper region material specification has
* previously been defined. If it has been previously defined, determine
* the upper region material specification label.

IF PLAINFLFG.EQ..FALSE.) THEN
FRUREGIONMLUNIQUE-.TRUE.
FRUREGIONML(COLUMN,ROWREGION)-MN

' Check Upper Core Region in the Fuel Rod Universe
DO 2643 D-1,REGABOVE(REGION,3)
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IF (D.EQ.i) THEN.
RITE(200,2641) MN,

c ABOVEZAIDS (REGION, D),
c (-iABOVEWTS (REGION, D1 ), REGION,
c ASSYID (COLUMN, ROW)

2641 EMTT, Ml',14,T9,A9,3XG14.6,
c ' $ Upper Core Region ',12,
c ' in Assembly ', AS)

ELSE
RITE(200,2642) ABOVEZAIDS(REGION,D),

c (-AEBOVEWTS(REGION,D))
2642 FORAT(T9,A9,3X,G14.6)

ENDIF
2643 CONTINUE

WRTE(200,2644) MN
2644 FORNATITI,'MT',I4,T9,'LWTR.03T')

MN-HN+1
ELSE

FRUREGIONMLUNIQUE-.FALSE.
IF ((COLUNMN.E.1).AND.(ROW.NE.1)) THEN

LEAVE-.FALSE.
DO 2652 RO-i,(ROW-1)

DO 265i CO-1,50
DO 2650 N-1,NMOFBANKS

IF ((BANKNUM(CO,RO).EQ.0).AND.
c (ASSYID(CO,RO).NE.1 ')) TEN

FRUREGIONML (COLUMN, ROW, REGION)-
C FRUREGIONML(CORO,REGION)

LEAVE-.TRUE.
EXIT

ENDIF
2650 CONTINUE

IF (LEAVE.EQ-TRUE.) THEN
* EXIT
ENDIF

2651 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

2652 CONTINUE
IF (LEAVE.EQ..FALSE.) THEN

DO 2655 RO-ROK,ROW
DO 2654 CO-i,(COLUMN-i)

DO 2653 B-1,NUMOFBANKS
IF (BANKNUM(COPRO).EQ.0).AND.

c . ASSYID(CO,RO).NE.' ')) THEN
FRUREGIONML(COLUMN,ROW,REGION)-

c FRUREGIONML(CO,RO,REGION)
:LEAVE-.TRUE.
EXIT

ENDIF
2653 CONTINUE

IF LEAVE.EQ..TRUE.) TEN
EXIT
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ENDIF'
2654 COTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
2655 CONTINUE

ENDIF
ELSEIF (COLUMN.EQ.1).AND.(ROW.E.1l)) THEN

LEAVE-. EALSE.
DO 2658 RO1, (ROW-1)

DO 2657 CO-1,50
DO 2656 EN-1,NUM4OFBAN

IF ((BANMNU(CO,RO).EQ.0).AND.
c (ASSYID(CORO).NE.' ')) THEN

- FRUREGIONML(COLUMN,ROW,REGION)-
c FRUREGIONML(COROREGION)

LEAVE-.TRUE.
EXIT

ENDIF
2656 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
2657 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

_.J ENDIF
2658 CONTINUE

ELSEIF ((ROW.EQ.i).AND.MCOLUMN.NE.1)) TEN
LEAVE-.FALSE.
DO 2661 RO-1,1

DO 2660 CO-i,(COLUMN-i)
DO 2659 BN-l,NUMOFEANKS

IF (ANKNUK(CO,RO).EQ.0).AND.
c (ASSYID(CO,RO).NE.' '1)) TEN

FRUREGIONML (COLUMN, ROW, REGION) -
c FRUREGIONML (CO, RO, REGION)

LEAVE-.TRUE.
EXIT

ENDIF
2659 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
2660 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
2661 CONTINUE

ENDIF
ENDIF

Write the cell specification for the fuel rod universe upper region.
IF (REGION.EQ.1) THEN

WRITE(30,2710) LN, FRUREGIONML(COLUMN,ROW,REGION),
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c . -I*JREGABOVE (REGION, 2)),
c REGIONBOTTOMSURF, *ERUNIV(COLMN, ROW), REGION

2710 FORMAT(T,14,T6,14, T11, G.5,T25,14,
c ' IMP:N-1 -'1,3,' $ Upper-core region ',12)

N-LN+1
REGIONTOPSURF-REGIONBOTTOHSURF

ELSE
WRITE(30,2715) LN, FRUREGIONML(COLUMN,ROW,REGION),

c (-REGABOVE(REGION,2)), (-1*REGIONTOPSUR),
c *REGIONBOTTOMSURF, FRUNIV(COLUMN,ROW), REGION

2715 FORMAT(?TI4,T6,I4,Tll,F8.5,T25,I4,IX,4,
c ' IMPN-1 U',13,' $ Upper-core region ',12)

LN-LN+l
REGIONTOPSURF-REGIONBOTTOMSURF

ENDIF
2720 CONTINUE

PLINFLAG-.TRUE.
ENDIF
SPACHEIGET-0 0

* Loop through the spacer and moderator regions along the axial
* length of the fuel rod from top to bottom).

DO 2722 SPN-i,NUMOFSPACERS(DESNUM(COLUMN, ROW))
SPACEEIGET-SPACHEIGHT+SPACERHEIGHT (DESNUM (COLUMN, ROW), SPN)

2722 CONTINUE
DO 2843 SPN-1, NUHOFSPACERS(DESNUm(COLUMN,ROW))

* Define the homogenized spacer region bounding surfaces.
IF SPN.EQ.1) THEN

SPACERTOPSURF-UEFBOTTONSURF
CURRENTSURF-SURFVALUESPEC (UEFBOTTOMSURF) -

c SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)
CURRENTSURFLAEEL-0
DO 2730 V-i,(SN-i)

IF SURFTYPESPEC(V).EQ.'PZ8) THEN
IF (ABS(SURFVALUESPEC(V)-aJRRENTSURF).LT.(0.0001)) TEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2730 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

SPACERBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFYALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
SPACERBOTTOHSURF-CURRENTSURFLABEL

ENDIF
WATERREGIONTOPSURF-SPACERBOTTOMSURF
CURRENTSURF-SPACERDIST(DESNUM(COLUMN,ROW),(SPN+i))
CURRENTSURFLABEL-0
DO 2740 V-i,(SN-l)

IF SURFTYPESPECV).EQ.'PZ') THEN
IF AES(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
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EXIT
ENDIF

ENDIF
2740 CONTINUE

IF (CURfENTSURFLAEL.EQ.0) TEN
WATERREGIONBOTTONSURF-SN
SURFTYPESPEC (SN)-' IPZ'
SRFVALUESPEC (SN) CVRRENTSURF
SN-SN41

ELSE
WATERREGIONBOTTOZSURF-CURRENTSURELABEL

ENDIF
ELSEIF ((SPN.NE.1).AND.(SPN.NE.

c NUMOFSPACERS(DESNUMCCOLUMN,ROW)))) THEN
SPACERTOPSURF-WATERREGIONBOTTOMSURF
CURPENTSURF-SURFVALUESPEC(WATERREGIONBOTTOMSURF)-

e SPACERNEIGHT(DESNUM(COLUMN,ROW),SPW)
CURRENTSURFIBEL-0
DO 2750 V-i,(SN-1)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

) 2750 CONTINUE
IF CURRENTSURFLAEEL.EQ.0) THEN

SPACERBOTTOMSURF-SN
SURFTYPESPEC (SN)-IPZ'
SURFVALUESPEC (SN) -CURRENTSURF
SN-SN+1

ELSE
SPACERBOTTOMSURF-CURRENTSURLABEL

ENDIF
WATERREGIONTOPSURFw-SPACERBOTTOMSURF
CURRENTSURF-SPACERDIST(DESNUM(COLUMN,ROW),(SPN+1))
CURRENTSURFLABEL-0
DO 2760 Vi,(SN-i)

IF SURFrYPESPEC(V).EQ.'PZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2760 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

WATERREGIONBOTTOMSURF-SN
SURFTYPESPEC(SN)-'Z'-
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
WATERREGIONBOTTOMURF-CURRENTSURFLABEL

ENDIF
ELSEIF (SPN.EQ).NUMOFSPACERS (DESNUM(COLUMN,ROW))) THEN
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SPACERTOPSURF-WATEREGIONBOTTOMSURF
CURRENTSURF-SURFVALUESPEC (ATERREGIONBOTTOMSURF)-

c SPACEREIGET(DESNUM (COLUMN,ROW),SPN)
CURRENTSURFLABEL-0
DO 2761 V, (SN-i)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENSURFLABEL-V
EXIT

ENDIF
ENDIF

2761 CONTINUE
IF CURRENTSURFLBEL.EQ.0) THEN

SPACERBOTTOMSURF-SN
SURFTYPESPEC(SN)"'PZ'
SURFVALESPEC(SN) -CURRENTSURF
SN-SN+1

ELSE
SPACERBOTTOMSURF-CURENTSURFLABEL

ENDIF
WATERREGIONTOPSURF-SPACEREOTOHSURF
WATERREGINBOTT0MSURF-'NODEBOTTOMSURF

ENDIF
IF DUNIQUE(COLUMN,ROW).EQ..TRUE.) THEN
SOMOSPACERML-MN
HN-MN+2
HOMOSPACMIUUM(DESNUM(COLUMN,ROW),SPN)-HOMOSPACERML

CR50-0.04173684
C052-0.837
CR53-0.09673684
CR54-0.02452632
FE54-0.05699324
FE56-0.91968499
FE57-0.02141247
FES8-0.00290930
N158-0.67394595
NI60-0.26649649
N161-0.01178378
NI62-0.037837E4
NI64-0.00994594
CU63-0.683
CU65-0.317

*

* Zircaloy Spacer Grid Specification
*- 

IF SPACERMAT(DESNUM(COLUMNROW),SPN).EQ.i) THEN
VAL1-(ASSYPITCH**2)*

c SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)
VAL2-RODNUH(DESNUM(COLUMN,ROW))*(P1)*

c (CLADRADIUS(DESNUM(COLUMN,ROW),2)**2)*
c SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)

IF (BANDW.EQ..TRUE.) THEN
VAL3-16.0*(GTDATA(DESNUH(COLUMN,ROW),2)**2)*

c (PI)*SPACEREIGHT(DESNUM(COLUMN,ROW),SPN)



Waste Package Operations Engineering Calculation
'ide: CRC Reactivity Calcuatons for Sequoyah Unit 2
Document Identifier: BOOOOOO-01717021000006 REV 00 Atachment I, Page 247 of 656

ELSEIF (ESTINGHOUSE.EQ..TRUE.).AND.
c (GTSPLIT.NE.1)) TEN

VAL3-24.0*(GTDATA(DESNUH(COLUMN,ROW),2)**2)*
c (PI)*SPACERHEIGHT(DESNUH(COWMN, ROW) ,SPFN)

ELSEIF ((WESTINGROUSE.EQ..TRUE.).AND.
c (GTSPLIT.EQ.1)) TEN

DO 2762 SCTN-I1,NMOFGTAXS(DESNUN(COLUNIROW))
IF ((SURFVLUESPEC(SPACERBOTTOMSURF).LT.

c GTAXDATA(DESNUM(COLUMN,ROW),3,SCTN).AND.
Ic (SUR ALESPEC(SPACERBOTTOMSURF).GE.
c GTAXDATA(DESNUM(COLUNN,ROW),4,SCTN))) TEN

VAL3-24.0*
c (GTAXDATA(DESNUM(COLUMNROW)2, SCTN)**2)*
c P(I)*SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)

ENDIF
2762 CONTINUE

ENDIF
VAL4-(ITDATA(DESNUH(COLUMN,ROW),2)**2)*(PI)*

C SPACERREIGET(DESNUM(COLUMN,ROW),SPN)
TVOL-VAL1-VAL2-VAL3-VAL4
SPACVOL-SPACERVOL (DESNUM (COLUMN, ROW), SPN)
MODVOL-TVOL-SPACVOL
HOMOSPACERDEN(DESNUM(COLUMN,ROW),SPN)-

c ((SPACVOL*6.56)+(MODVOL*HODDENSITY))/
c (MODVOL+SPACVOL)

SPACMASS-SPACVOL*6.56
_) 8HODMASS-MODVOL*HODDENSITY

: ~SPACFRAC-SPACMASS/(SPACHASS+MODHASS)
HODFRAO-MODMASS/(SPACHASS+ODMASS)

BWTINH20-C(PPM*1E-6)/(1.O+(PPMB*1E-6)))*100.0
BWTINH2O-( (.008664904*0.999167*2.0)/

c 1(1.008664904*0.999167*2.0)+
c (1.008664904*15.857510)))*(100.0-BWTXNN20)

OWTINH20-((1.008664904*15.857510)/
c f(1.008664904*0.999167*2.0)+
c (1.008664904*15.857510))) (100.0-BWTINH20)

B1oTINH20OUfl.008664904*9.926922*0.194)/
c ((1.008664904*9.926922*0.194)+
c (1.008664904010.94730*0.806)))*BWTXIN20

BlhWTItH20-((1.008664904*10.914730*0.806)/
c (11.008664904*9.926922'0.194)+
c (1.008664904*10.914730*0.806)))*BWTINH20

OWT- OWTXNH20*HODFRAC)+(0.220*SPACFRAC)
HW?-HWTINH20*MODERAC
B10WT-B10WTINH20*MODFRAC
BllWS1-BlITINH20*HODFRAC
CRWT-0.100*SPACFRAC
FEWT-O.200*SPACFRAC
ZRWT-98.180*SPACFRAC
SNWT-1.400*SPACFRAC
WRITE(200,2771) HOHOSPACERML, (-1R*WT),

e SPN, ASSYID(COLUMN, ROw)
2771 FORHAT(T1, 'N',4,T9,' 1001.50c'3X,G14.8,

c ' S Homogenized Zirc-4 Spacer Number ',I2,' in Assembly 'A5)
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WRITE (200,2772) -l*OWT
2772 POPMAT(T9,' 8016.50c',3XG14.8)

WRITE(200,2773) -*BIOWT
2773 FORMT(T9,' 5010.50c',3XG14.8)

WRITE(200,2774) -l*Bl1WT
2774 FORMAT(T9, 5011.56c',3X,G14.8)

WRITE(200,2775) -CRWT*CR5O
2775 F0RMAT(T9,'24050.60c',3X,G14.8)

WRITE(200,7050) -l*CRWT*CR52
7050 EORHAT(T9,'24052.60c',3X,G14.8)

WITE(200,7051) -1*CRWT*CR53
7051 FORMAT(T9,'24053.60c',3XG14.8)

WRITE(200,7052) -1*CRWT*CR54
7052 FORMPT(T9,024054.60c',3X,G14.8)

WRITE1200,2776) -1*FENT*FE54
2776 FORHAT(T9,26054.60c',3X,G14.8)

WRITE(200,7053) -1*FEWT*FE56
7053 EFI0MT(T9,'26056.60c',3X,G14.8)

VWITE(200,7054) -1*FEWT*FE57
7054 FORHT(T9, 26057.6Oc',3XG14.8)

RTEt200,7055) -1*FET*FE58
7055 EFMAT(T9,'26058.C0c',3X,Gl4.B)

WRITE(200,2777) -1*ZRNT
2777 FORMAT(T9, 40093.SOc',3X,G14.6)

WRITE(200,2778) -1*SNWT
j 2778 FORMAT(T9,150000.35c',3XG14.8)

* Stainless Steel Spacer Grid Specification

ELSEIF SPACERMAT(DESNUM(COLUMN,ROW),SPN).EQ.2) THEN
VAL1-(ASSYPITCH**2) *

c SPACERHEIGHT(DESNUH(COLUMN,ROW),SPN)
VAL2-RODNUM(DESNUM(COLUMN, ROW) *PI)*

c (CIADRADIUS(DESNUH(COLUMN,ROW),2)**2)*
c SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)

IF (BANDW.EQ..TRUE.) THEN
VAL3-16.0*(GTDATA(DESNUM(COLUMN,ROW),2)**2)*

c (P1)*SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)
ELSEIF ((WESTINGHOUSE.EQ..TRUE.).AND.

c (GTSPLIT.NE.1)) THEN
VAL3-24.0*(GTDATA(DESNUHMCOLUMNROW) ,2)**2)*

c (P1)*SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)
ELSEIF ((1ESTINGHOUSE.EQ..TRUE.).AND.

c (GTSPLIT.EQ.1)) THEN
DO 2763 SCTN-1,NUMOFGTAXS(DESNUM(COLUMN,ROW))

IF ((SURFVALUESPEC(SPACERBOTTOMSURF).LT.
c GTAXDATA(DEStM(COLUMN,ROW),3,SCTN)).AND.
c (StRFVALUESPEC(SPACERBOTTOMSURF).GE.
c GTAXDATA(DESNUM(COLUMN, ROW) ,4, SCTN))) THEN

VAL3-24.0*
c (GTAXDATA(DESNUM(COLUMN-,ROW),2,SCTN)**2)*
c (PI)*SPACERHEIGHT(DESMUM(COLUMN,ROW),SPN)

ENDIF
2763 CONTINUE
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ENDIF
VAL4-tITIDATA(DESUM1COLMN,ROW) 2 **2) (PI)*

c . SPACENEIGHT (DES (COLUMN, ROW),SPN)
TVOL"VAL1-VAL2-VAL3-VAL4
SPACVOL-SPACERVOL (DESNUM (COLMN, OW, SPN)
MODVOL-TVOL-SPACVOL
ROMOSPACERDEN(DESNUH(COLUMN,ROW),SPN)-

c ((SPACVOL*7.90)+(HODVOL*MODDENSITY))/
c (MODVOL+SPACVOL)

SPACHASS-SPAVOL*7.90
ODMASS-MODVOL*HODDENSITY

SPACFRAC-SPACMASS/(SPACHASStMODMASS)
MODFRAC-MOMASS/(SPAHASSMODMASS)

BNTINE20-( (PPNB1E-6)/(1.0+(PPMB*lE-6))) *200.0
UNTIHH20-( (1.008664904*0.999167*2.0)/

c ((1.008664904*0.999167*2.0)+
c (1.008664904*15.857510)))*(100.0-BWTINH20)

OWTIN920-((1.008664904*15.857510)/
c ((1.008664904*0.999167*2.0)+
c (1.008664904*15.857510)))*(100.0-DWTINH20)

B1OWTINH20-((1.008664904*9.926922*0.194)/
c ((1.008664904*9.926922*0.194)+
c (1.008664904*10.914730*0.906)))*BWTINH20

BllWTIN 20-'(1.008664904*10.914730*0.806)/
c ((1.008664904*9.926922*0.194)+J c (1.008664904*10.914730*0.806)))*BWTINH20

OWT-OINH20*HODFRAC
EWT-ENTINE20*HODFRIC
B1WT-B1OWTIHH2OI4ODFRAC
BlIWT-Bl1WTINH20*MODFRAC
CWT-O.08*SPACFRAC
NNT-0.100*SPACFRAC
SIWT*0.75*SPACFRAC
PWT-0.045*SPACERAC
SW'-O.030*SPACFRAC
CRWT-19.00*SPACrRAC
NNWT-2.000*SPACFRAC
FEWT-66.745*SPACFRAC
NINT-9.250*SPAC RAC
WRITE(200,2779) OMOSPACERML, -1*BWT),

c SPN, ASSYID(COLUMN,ROW)
2779 FORMAT(T1,'M',14,T9,' 1001.5Oc'3X,G14.8,

c S omogenized SS304 Spacer Number ',12,' in Assembly 0,A51
WRITE(200,2780) -1*OWT

27B0 FORMATT9,' 8016.50c',3X,G14.8)
.RiTE (200,2781) -*BOWT

2781 FORMT(T9,' 5010.50c',3X,G14.8)
WRITE(200,2782) -BllWT

2782 FORHAT(T9,' 5011.56c',3X,G14.8)
WRITE(200,2783) -1*CWT

2783 FORHAT(T9,'6000.50c',3X,G14.8)
WRITE(200,2784) -1*NWT

2784 FORMAT T9,'7014.50c',3X,G14.S)
WRITE(200,2785) -SIWT
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2785 FORWM (T9, '14000.50c',3X,G14.8)
WRITE (200,2786) -*PWT

2786 FORMAT(T9, '15031.SOc',3X,G14.8)
WRTE (200,2787) -*SWT

2787 FORMAT(T9, 16032.50c',3X,G14.8)
WMrITE(200,2788) -1*CRNT*CR50

2788 fORNAT(T9, '24050.60c',3X,G14.8)
WITE(200,7056) -1*CRWT*CR52

7056 FORMAT(T9, '24052;60c',3X,G14.8)
WRITE (200,7057) -*CRWT*CR53

7057 FORMAT(T9,'24053.60c',3XG14.8)
WRITE(200,7058) -1*CRWT*CR54

7058 FORMAT(TS9,'24054.60c',3XG14.8)
WRITE(200,2789) 1*MWT

2789 ORMAT(T9,'25055.50c',3XG14.9)
WRITE(200,2790) -1*FEWT*FE54

2790 FORMAT(T9, 26054.60c',3XG14.B)
NRTE(200,7059) -1*FEWT*FE56

7059 FORMAT(TS9,'26056.60c',3X,G14.8)
WMITE(200,7060) -1*FEWT*FES7

7060 FORMAT(T9,'26057.60c',3X,G14.8)
WRITE(200,7061) -1*FEWT*FES8

7061 FORMAT(T9, '26058.60c',3X,G14.8)
WRITE(200,2791) -1*VIWT*NI58

2791 FORMAT(T9,'28056.60c',3X,G14.S)
WRITE(200,7062) -NIWT*NI6O

7062 FORMAT(T9, 28060;60c',3XG14.B)
WRITE(200,7063) -*NWT*NI61

7063 FORMAT(T9, 28061.60c',3X,G14.8)
WRITE(200,7064) -1*NIWT*NI62

7064 FORMAT(T9, '28062.60c',3X,G14.8)
WRITE (200,7065) -WrWT*NI64

7065 FORMAT(T9,'28064.60c',3XG14.S)
*

Inconel Spacer Grid Specification

ELSEIF (SPACERHAT(DESNUM(COLUMN,ROW),SPN).EQ.3) THEN
VAL1-(ASSYPITCH**2)*

c SPACERHEIGHT(DESNUM(COLUMN,ROW),SP)
VAL2-RODNUM(DESNUM(COLUMN,ROW))*(Pl)*

c (CLADRADIUS(DESNUM(COLUMN,ROW),2)**2)*
c SPACERHEIGHT(DESNUM(COLMN,ROW),SPN)

IF (BANDW.EQ..TRUE.) THEN
VAL3-16.0*(GTDATA(DESNUM(COLUMN,ROW),2)**2)*

c (PF)*SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)
ELSEIF (ESTINGROUSE.EQ..TRUE.).AND.

c (GTSPLIT.NE.1)) THEN
VAL3-24.0*(GTDATA(DESNUM'COLUMN,ROW),2)**2)*

c (PI)*SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)
ELSEIF ((WESTINGHOUSE.EQ. TRUE.).AND.

c (GTSPLIT.EQ.1)) THEN
DO 2764 SCTN-1,NUMOFGTAXS(DESNUM(COLUMN,ROW))

IF ((SURFVALUESPEC(SPACERBOTTOMSURF).LT.
c GTAXDATA(DESNUM(COLMN, ROW), 3, SCTN)).AND.
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c (S=R VLUESPEC (SPACERBOTOMSURF) . GE.
c GTAXDTA(DESNUM(COLUMN, ROW), 4,SCTN))) THEN

VAL3-24 .0*
c. (GTAXDATA(DESNOM(COLUHN,ROW),2,SCTN)**2)*
c (Pl)*SPACEREIGHT(DESNH(COLUMN,ROW),SPN)

ENDIF
2764 CONTINUE

ENDIF
VAL4m(ITDATA(DESNUM(COLUMNROW),2)**2)* Pl)*

c SPACERBEIGHT(DESNUM(COLUMN,ROW),SPN)
TVOL-VAL1-VAL2-VAL3-VAL4
SPACVOL-SPACERVOL(DESNUM(COLUMN,ROW),SPN)
MODVOL-TVOL-SPACVOL
HOMOSPACERDEN(DESNU (COLMN,ROW),SPN)-

c ((SPACVOLS8.19)+(ODVOL*MODDENSITY))/
c (HODVOL+SPACVOL)

SPACHASS-SPACVOL*6.19
MODHASS-MODVOL*HODDENSITY
SPACFRAc-SPAHASS/ (SPAASS+HODMASS)
MODFRAC-HODMASS/(SPACMASS+MODMASS)

EWTINH20-((PPMB*1E-6)/1.0+PPMB*1E-6)) *100.0
RWTINH20-((1.008664904*0.999167*2.O)/

c X((1.008664904*0.999167*2.0)+
c (1.008664904*15.857510) ) ) * (100.O-9WT420)

OWTINH20-((1.008664904*15.857510)/
C c ((1.008664904*0.999167*2.0)*
_ (1.008664904*15.857510)))*C100.0-BWTINH20)

BlOWTINH20((1.008664904*9.926922*0.194)/
c ((1.008664904*9.926922*0.194)+
c (1.008664904*10.914730*0.806)))*BWTINH20

BDlWTINH20-((1.008664904*10.914730*0.806)/
c ( (1.008664904*9.926922*0.194)+
c (1.008664904*10.914730*0.806)))*BWTINH20

BIOWTINB-((1.008664904*9.926922*0.194)/
c ((1.008664904*9.926922*0.194)+
c (1.008664904*10.914730-0.806))) 100.0

B11WTINB-((1.008664904*10.914730*0.806)/
c (1.008664904*9.926922*0.194)+
c (1.008664904*10.914730*0.806)))*100.0

OWT-OWINR20*HODERAC
H"T-HWTINH20*HODFRAC
BlOWT-(B1CWTINH20*MODFRAC)+

c (B20WTZNB*0.00006*SPACFPAC)
BlWT-(B11VTINH2O*MODFRAC)+

c (S1BNlWTB*0.00006*SPACFRAC)
CWT-0.OO*SPACFRAC
SIWT-0.350*SPACFRAC
PWT-0.015*SPACFRAC
SWT-0 . 015*SPACFRAC
CRWT-19.000*SPACERAC
INWT-D. 350*SPACERAC
FEWT-16. 809*SPACFRAC
NIWT-52 . 500*SPACFERAC
ALWT-0 . 500*SPACERAC
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2792

2793

2794

279!

2796

2791

2798

2795

2800

7066

7067

706B

2801

2802

7069

7070

7071

2803

7072

7073

7074

7075

TIWT-0.900*SPACFRAC
COWT-1.000*SPACFRAC
CUWT-0.300*SPACFRAC
UBWT-2.5625*SPACFRAC
MOWT-3.050*SPACFRAC
$ANT-2. 5625*SPACFRAC
WRITE(200,2792) ROMOSPACERNL, -1EWT),

c SF)N, ASSYID(COLUMN,ROW)
FORMAT(T1, 'H1'4,T9,' 1001.50c'3X,G14.8,

C ' H omogenized Inconel Spacer Number ',12, in
WRITE(200,2793) -OWT
FORMAT(T9, 8016.50c',3X,G14.8)
WRITE(200,2794) -1*B1OWT
FORMAT(T9,' 5010.50c',3X,G14.8)
WRITE(200,2795) -*B1WT
FORMAT(T9,' 5011.56c',3X,G14.8)
WRITE(200,2796) -1*CWT
FORMAT(T9,'6000.50c',3X,G14.6)
HRTE(200,2797) -1*SwT
FORMT(T9,'14OOO.5Oc',3X,G14.8)
WRITE(200,2798) -1*PWT
FORHAT(T9,15031.50c',3X,G14.8)
MRUTE(200,2799) -1*SWT
FORMAT(T9,'16032.50c',3X,G14.8)
WRITE(200,2800) -1*CRWT*CRS0
FORMAT(T9,'24050.60c',3X,G14.8)
WRITE (200,7066) 1*CRWT*CR52
FORMAT(T9,'24052.60c',3XG14.8)
WRITE(200,7067) 1*CRWT*CR53
FORMAT(T9,'240S3.60c',3X,G14.B)
WRITE(200,7068) 1*CRWT*CR54
FORMAT(T9,'24054.60c',3X,G14.8)
WITE(200,2801) -1*MNWT
FORMAT(T9,'25055.50c',3XG14.8)
WRITE(200,2902) -1*FEWT*FE54

* . FORMT(T9,26054.60c',3X,G14.8)
WRITE(200,7069) -1*FEWT*FE56
FOIOMMT(T9,'26056.60c',3X,G14.8)
WRTE(200,7070) 1*FEWT*FE57
FORMAT(T9, 26057.60c',3X,G14.8)
WRITE(200,7071) -1*FEWT*FE58
FORHAT(T9, 26058.60c',3X,G14.8)
WRITE(200,2803) -*NWT*NI58
FORMAT(T9,'28058.60c',3X,G14.8)
NRITE(200,7072) -1*NIWT*NI60
FORMAT(T9,'28060.60c',3X,G14.8)
WRITE(200,7073) -1*NIWT*NI61
FORMAT(T9, 28061.60c',3XG14.8)
WRITE(200,7074) -*NIWT*MI62
FORAT(T9,'28062.60c',3X,G14.8)
WRITE(200,7075) -1*NIWT*NI64
FORMAT(T9,'28064.60c',3X,G14.B)
WRITE(200,2804) -ALWT
FORMAT(T9, 13027.50c',3X,G14.8)

Assembly ',5)

2804
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WRITE(200,2805) -TIWT

2805 FO1MAT(T9, 22000.50c',3X,G14.8)
RITE(200,2606 -COWT

2806 FORMAT(T9, '27059.50c',3X,G14.8)
WITE (200,2807) -1*CUWT*CU63

2807 FORMAT(T9, '29063.60c',3X,G14.8)
WRITE (200,7076) -1*CUWT*CU65

7076 FORHAT(T9, '29065.60c',3X,G14.8)
HRITE(200,2808) -*NBWT

2808 FORMAT(T9, '41093.50c',3X,G14.8)
WRITE(200,2909) -l*MOWT

2809 FOEMAT(T9,'42000.50c',3X,G14.8)
WRITE(200,2810) -TAWT

2810 FORMAT(T9,'73181.50e',3XG14.8)

* Stainless Steel/Ineonel Spacer Grid Specification
*

ELSEIF SPACERMAT(DESNUM(COLUMN,ROW),SPN).EQ.4) THEN
VALl-(ASSYPITCH**2)*

c SPACEREEIGET(DESNUM(COLUMN,ROW),SPN)
VAL2-RODNUH(DESNUM (COLUMN,ROW))* P)*

c (CLADRADIUS(DESNUM(COLUMNROW),2)**2)*
c SPACERREIGHT(DESNM (COLUMN,ROW),SPN)

IF BANDW.EQ..TRUE.) THEN
VAL3-16.0*(GTDATA(DESNUM(COLUMNROW),2)**2)*

c (Pl)*SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)
_ ELSEIF ((WESTINGHOUSE.EQ..TRUE.).AND.

e (GTSPLIT.NE.1)) THEN
VAL3-24.0*(GTDATA(DESNUM(COLUMN,ROW),2)**2)*

c (P)*SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)
ELSEIF (WESTINGHOUSE.EQ..TRUE.).AND.

e (GTSPLrT.EQ.1)) THEN
DO 2765 SCTN-l,NMOFGTAXS(DESNUM(COLUMN,ROW))

IF (SURFVALUESPEC(SPACERBOTTOMSURF).LT.
c GTAXDATA(DESNUM(COLUMN,ROW),3,SCTN)).AND.
c (SURFVALUESPEC(SPACERBOTTOSURF) GE.
c GTAXDATA(DESNUM(COLUMN,ROW),4,SCTN))) THEN

VAL3-24.0*
c (GTAXDATA(DESNUM(COLDMN,ROW),2,SCTN)**2)*
c (PI)*SPACERNEIGHT(DESNUM(COLUMNROW),SPN)

ENDIF
2765 CONTINUE

ENDIF
VAL4q(ITDATA(DESNUM(COLUMNROW),2)**2)*(Pl)*

c SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)
TVOL-VAL1-VAL2-VAL3-VAL4
SPACVOLSPACERVOL(DESNDM(COLUMN,ROW),SPN)
MODVOL-TVOL-SPACVOL
HOMOSPACERDEN(DESNUM(COLUMN,ROW),SPN)

c ((SPACVOL*SPM4INC(DESNUM(COLUMNROW),SPN)*8.19)+
c (SPACVOL*SPH4SS(DESNU(COLUMNROW),SPN) *7.90)+
c (MODVOL*MODDENSITY))/(MODVOL+SPACVOL)

SPACHASS-SPACVOL*((SPN4INC(DESNUM(COLUMN,ROW),SPN)*
c 8.19)+(SPM4SS(DESNUM(COLUHN,ROW),SPN)*7.90))
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SPINCIASS-SPACVOL (SPK4 INC (DESNU (COLM, ROW),SPN)*
c 8.19)

SPSSHASS-SPACVOL (SPM4SS (DESNUM (COLUMN, ROW), SPN) *
o 7.90)

MODMASS-MODVOL*MODDENSITY
SPACFR7C-SPACHASS/(SPACMASS+MODMASS)
MODFRAC-MOM4ASS/(SPACNASS+HODMASS)
SPINCFRAC-SPINCMASS/(SPACHASS+NODMASS)
SPSSFRAC-SPSSMASS/(SPACMASS+HODMASS)

BWTINH20-((PPNB*1E-6)/(1.04 PPMB*1E-6)))*100.0
EWTINH20-1( 1.008664904*0.999167*2.0)/

c ((1.009664904*0.999167*2.0)4
c (1.008664904*15.857510)))*(100.0-BWTINH20)

OWTINH20-((1.009664904*15.957S10)/
c X((1.008664904*0.999167*2.0)+,
c (1.008664904*15.857510)))*(100.0-BWTIN20)

BIOWTINH20-( (1.008664904*9.926922*0.194)/
c ((1.008664904*9.926922*0.194)+
c (1.008664904*10.914730*0.806)))*BWTINR20

BIIWTINH20-1(1.009664904*10.914730*0.806)/
c ((1.008664904*9;926922*0.194)+
c (1.008664904*10.914730*0.806)))*BWTINH20

BlOWTINB-((1.008664904*9.926922*0.194)/
c ((1.008664904*9.926922*0.194)+
c (1.008664904*10.914730*0.806)))*100.0

BllWTINB-((1.008664904*10.914730*0.806)/
c C(1.008664904*9.926922*0.194)+
c (1.008664904*10.914730*0.806)) *100.0

OWT-OWTIPH20*HODFRAC
.fl i nT .,efl T y n nA a~ t l a

C

C

C
8000

* C I

BlOWT-(BlOWTINH20*MODFRAC) T

(BlOWTINB*0.00006*SPINCFRAC)
BlNT-(ID1WTINH20*MODFRAC)+
(BIIWTINBO.00006-SPINCERAC)
CWT-(0.080*SPINCFARC)+(0.080*SPSSFAJiC)
NWT-10.100*SPSSFPAC)
SIWT-(0.350*SPINCFRAC)+(0.750*SPSSFRAC)
PWT-(O.015'SPINCFRAC)+(0.045*SPSSFRAC)
SWT-(O.O15*SPINCFRAC)+(0.030*SPSSFRAC)
CRWT-(19.0G0*SPINCFRAC)+(19.0*SPSSFRAC)
MNWT-(0.350*SPINCFRAC) (2.0*SPSSFRAC)
FEWT-(16.B09*SPINCFRhC)+(68.745*SPSSFRAC)
N ?-(52.500*SPINCFRAC)+(9.250*SPSSFRAC)
ALWT-(0.500*SPINCFBAC)
TINT-(O.900*SPINCFRAC)
COWT-(1.000*SPINCFRAC)
CUWT-(0.300*SPINCERAC)
NBWT-(2.5625*SPINCFRAC)
OWT-(3.050*SPINCFRAC)

TANT-(2.5625*SPINCFRAC)
NPITE(200,9000) HNOSPACERML, (1*HWT),

SPN, ASSYID(COLUMN,ROW)
FORWAT(Tl,(TH',4,TS,' 1001.5Oc'3X,G14.8,

S Homogenized SS304 Inconel Spacer Number '



Waste Package Operations Engineering CalcuIntion
itle: CRC Reactivity Calations for Sqwoa Unit 2

Document Identifier. BOOOOOO-017170210-0006 REV 00 Attachment , Page 255 of 656

c 12,' in Assembly ,AS)
WRITE(200,8001 -0WT

8001 FORMAT(T9, 8016.50c',3X,G14.8)
WRITE(200,8002) -1*B1OWT

8002 FORMAT(T9,' 5010.50c',3X,G14.8)
WRITE(200,8003) -*B11WT

8003 FORMAT(S9,' 5011.56c'j3X,G14.8)
WRITE(200,8004) -1*CWT

8004 FORMAT(T9, 6000.50c',3XG14.8)
WRITE(200,8005) -WT

8005 FORMATT9, '7014.50c',3X,G14.8)
WRITE(200,8006) -1*SIWT

8006 FORMAT(T9,'14000.50c',3X,G14.8)
WRITE(200,8007) -fWT

8007 FORMAT(T9,'15031.5Oc',3X,G14.8)
WRITE(200,8008) -SWT

8008 FORMAT(TS,'16032.50c',3X,G14.8)
WITE(200,8009) -1*CRWT*CR50

8009 FORMT(T9,'24050.60c',3X,G14.8)
WITE(200,8010) 1*CRWT*CR52

8010 FORMAT(T9,'24052.60c',3X,G14.6)
WRITE(200,8011 -CRWT*CR53

8011 FORMAT(T9,'24053.6Oc',3X,G14.8)
WITE(200,8012) -CRWT*CR54

8012 FORMPT(T9,'24054.60c',3X,G14.8)
WRITE(200,8013) -1*HNWT

8013 FORMAT(T9,'25055.5Oc',3X,G14.8)
WRITE(200,8014) -1*FEWT*FE54

8014 .FORAT(T9,26054.60c',3X,G14.9)
WRITE(200,6015) -1*FEWT*FE56

801S FORMAT(T9,'26056.EOc',3X,G14.8)
WRITE(200,8016) -1*FEWT*FE57

8016 FORAT (T9,'26057.60c',3X,G14.8)
WRTE(200,0017) -1*FEWT*FE59

8017 FOIWAT(T9, '26058.60c',3X,GI4.8)
WRITE(200,8018) -1*NIWT*I58

9018 FORMAT(T9,28058.60c',3X,G14.8)
WRITE200,8019) -NINwT*NI60

8019 FORMAT(T9,'28060.60c',3X,G14.8)
WRITE(200,8020) -1*NIWT*NI61

8020 FORMAT(T9, 28061.60c',3XG14.8)
WITE(200,8021) -1*NIWTNI62

8021 FORMAT (T9, 28062.60c',3X,G14.8)
WRITE(200,8022) 1*NIWT*NI64

8022 FORMT(T9,'28064.60c',3X,G14.8)
WRITE200,8023) -ALWT

8023 FORMAT(T9,'13027.50c',3X,G14.8)
WRITE(200,8024 -TIWT

8024 FORMAX(T9, 22000.50c',3X,G14.8)
WRITE(200,9025) -COWT

8025 FORMAT(T9, '27059.SOc',3X,G14.8)
WRITE(200,8026) -1*CUWT*CU63

8026 FORMAT(T9,'29063.60c',3X,G14.8)
WRITE(200,8027) -1*CUWT*CU65
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8027 FORMT(T9,'29065.60c',3X,G14.8)
WRITE(200,8028) -I*I;BWT

6028 FO M T(T9,'41093.50c',3X,G14.8)
WRITE(200,8029) -1*MOWT

8029 FORMAT(T9,'42000.50c',3X,G14.8)
WRXTE(200,8030) -TANT

6030 FORMAT(T9,'73191.50c',3X,G14.8)

* Stainless Steel/Zircaloy Spacer Grid Specification

ELSEIF (SPACERMAT(DESNUM(COLUMNROW),SPN).EQ.5) THEN
VALI-(ASSYPITCH**2)*

C SPACEREEIGET(DESNUM(COLUMN,ROW),SPN)
VAL2-RODNUM(DESNUM(COLMN,ROW))* (P)*

c (CLADRADIUS(DESNUM(COLUMN,ROW),2)**2)*
c SPACEREEIGHT(DESNM(COLUMN,ROW),SPN)

iF BANDW.EQ..TRUE.) THEN
VAL3-16.0*(GTDATA(DESNMlCOLUMN,ROW), 2)**2)*

c (I)*SPACEREIGHT(DESNUH(COLUMN,ROW),SPN)
ELSEIF (WESTINGUOUSE.EQ..TRUE.).AND.

c (GTSPLIT.EE.1)) TEEN
VAL3-24.O*(GTDATA(DESNUM(COLUMN,ROW) 2)**2)*

c PI)*SPACERBEIGETDESNUM(COLUMNROW),SPN)
ELSEIF ((NESTINGROUSE.EQ..TRUE.).AND.

c (GTSPLT.EQ.1)) THENI DO 2766 SCTN-2,NuMOFGTAXS(DESNUM(COLUMN.ROW))
-_8 IF ((SURFVALUESPEC(SPACERBOTTOMSURF).LT.

c GTAXDATA(DESNUM(COLUMN,ROW)g3,SCTN)).AND.
c (SURFVALUESPEC(SPACERBOTTOHSURF).GE.
c . GTAXDATA(DESNhSCOLUMN,ROW),4,SCTN))) THEN

VAL3-24.0*
c (GTAXDATA(DESNUM(COLUMNROW),2,5CTN)**2)*
c (Pl)*SPACEREIGHT(DESNUM(COLUMN,ROW),SPN)

ENDIF
2766 CONTINUE

ENDIF
VAL4W(ITDATA(DESNUM(COLUMN,ROW),2)**2)* Pl)*
SPACERHEIGET(DESNUM(COLUMN,ROW),SPN)
TVOL-VAL1-VAL2-VAL3-VAL4
SPACVOL-SPACERVOL(DESNUM(COLUMN,ROW),SFN)
MODVOL-TVOL-SPACVOL
EOMOSPACERDEN(DESNUD(COLUMN,ROW),SPN)-

c ((SPACVOL'SPM4SS(DESNUM(COLUMN,ROW),SPN)*7.90)+
c (SPACVOL'SPM4ZR(DESNUM(COLUMN,ROW),SPN)*6.56)+
c (MODVOL*MODDENSITY))/(MODVOL+SPACVOL)

SPACHASS- (SPACYOL*
c SPM4SS(DESNUM(COLUMN,ROW),SPN)*7.90)+
c (SPACVOL*SPM4ZR(DESNUM(COLUMN,ROW),SPN)*6.56)

HODMASS-MODVOL*MODDENSITY
SPACFMAC-SPACMASSPSFACMASS+MODMASS)
MODFRAC-HODMSS/ (SPACMASS+MODMASS)
SPSSMASS-SPACVOL* (SPM4SS (DESNUM(COLUMN,ROW),SPN*

c 7.90)
SPZRMASS-SPACVOL*(SPM4ZR(DESNUM(COLUMNROW),SPN)*
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e 6.56)
SPSSEIAC-SPSSMASS/(SPACHASS+MODMASS)
SPZRFRAC-SPZRASS (SPACMASS+MOMASS)

BWTZNH20-((PEB*IE-6)/(1.0+(PPHBIE-6)))*100.0
EWTINH2O-((1.00864904*0.999167*2.0)/

e ((1.008664904*0.999167*2.0)+
e (1.008664904'15.S575101))*(100.0-BWTINH20)

OWTINH20-((1.00866490*15.857510)/
c ((1.008664904*0.999167*2.0)+
c (1.0O9664904*15.057510)))*(100.O-BWTINH20)

BlOWTINH20-( (1.008664904*9.926922*0.194)/
c ((1.008664904*9.926922*0.194)+
c (1.008664904*10.914730*0.806)))*BWTINH20

BllWTIrN20-((1.008664904*10.914730*0.806)/
c ((1.008664904*9.926922*0.194)+.
c (1.009664904*10.914730*0.806)))*WTINH20

SlOWTINB-( 1.008664904*9.926922*0.194)/
e ((1.008664904*9.926922*0.194)+
c (1.008664904*10.914730*0.806)))*100.0

E11WTINB-((1.008664904*10.914730*0.806)/
c ((1.006664904*9.926922*0.194)*
c (1.008664904*10.914730*0.906)))*100.0

OWT- (OWTIN20*M0DFRAC)+(0.120*SPZRFnC)
NT-HWTlNH20*M0Dn=C
BlOWT-(B1OWTIUH2O*M0DRAC)3 BllNT-(BllTINH20*MODMRAC)
CWT-0.080*SPSSFRAC
NWT-O.100*SPSSFRC
SIWT-0 * 750*SPSSFRAC
PWT-0.045*SPSSFAC
SWT-0.030*SPSSFRAC
CRWT-(19.000*SPSSFAC),+(0.10O*SPZRFRAC)
NMWT-2.0*SPSSFMAC
EEWT-(68.745*SPSSFRAC)+(0.200*SPZRFRAC)
NIWT-9.25*SPSSFRAC
ZRWT-98.10*SPZRFRAC
SNWT-1.40*SPZRFRAC
WRITE(200,8031) ROHOSPACERML, (-1*HWT),

e SPN, ASSYID(COLUMN,FOW)
8031 FORMAPT(T,'M',14,T#,' 1001.50c3X,G14.8,

c ' $ Homogenized SS304 & Zirc-4 Spacer Number ',
e 12,' in Assembly ',AS)

WRITE(200,8032) -*OWT
8032 FORMAT(T9,' 8016.50c',3X,G14.E)

WRITE(200,8033) -*BlOWT
6033 FORMAT(T9,' 5010.50OM3XG14.8)

W2TE(200,8034) -*Bl1WT
8034 TORMMT(T9,' 5011.56c',3XG14.8)

IRTEl(200,8035) -CWT
8035 OR1MAT(T9,'6000.50c%,3X,Gl4.8)

WRITE(200,8036) -*NWT
8036 fORUT(T9,'7014.50c',3X,G14.8)

WRITE(200,8037) -1*SIWT
8037 EORKAT(T9,'14000.50e',3X,G14.8)

F
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WRITE(200,8038) -*PWT
8038 FORMAT(T9, '15031.50c',3X,G14.8)

WRITE(200,9039) -*SWT
8039 FORMAT(T9,16032.SOc'3X,G14.B)

WRITE (200,8040) -l*CRWT*CR50
Bodo FORMAT(T9, '24050.60c',3X,G14.8)

WRITE(200,8041) -1*CRWT*CR52
9041 FORMAT(T9*'24052.60c',3X,G14.8)

WRITE(200, 8042) -l*CRWT*CR53
8042 FORMAT(T9,'24053.60c',3X,G14.8)

WRITi(200,8043) -1*CRWT*CR54
8043 FORHATl(T9,'24054.60c',3XG14.8)

WRITE(200,8044) -1*MWT
8044 FORMAT(T9,'25055.50c',3X,G14.8)

WRITE(200,8045) 1*FEWT*FE54
8045 FORMAT(T9,'26054.60c',3X,G14.S)

WRITE(200,8046) -1*EW*FE56
8046 FORHMT(T9, '26056.60C',3X,G14.S)

WRITE(200,6047) -1*FEWT*FE57
8047 FOE!MT(T9,'26057.60c',3X,G14.8)

RITEl200,8048) -1*FEWT*FE58
8048 FORMAT(T9,'26058.60c',3X,G14.8)

WRXTE(200,8049) -NrWT*NI58
8049 FORMAT(T9,'28058.60c',3X,G14.8)

WRITE(200,8050) -2*NIWT*NI60
8050 FORMAT(T9,'28060.60c',3X,G14.8)

RITE(200,8051) -1*NIWT*NI61
8051 FORMAT(T9, '28061.60ci,3X,G14.8)

WRITE(200,8052) -*NIWT*NI62
8052 FORM&T(T9, 28062.60c';3X,G14.8)

WRITE(200,8053) -NIqWT*VI64
8053 FORMA(T9,'28064.GOc'.,3X,G14.8)

WRITE(200,8054) 1*ZRWT
8054 FORMAT(T9,'40093.50c',3X,G14.8)

WRITE(200,60S5) -*SNWT
60SS FORMAT(T9,'50000.35c',3X,G14.8)

ENDIF
WRITE(200,2838) OMOSPACERML

2838 FORHATCTl,'iT',14,T9,'LWTR.03T')
ENDIF

* Write the current homogenized spacer region cell in this fuel rod
universe.

IF ((SURFVALUESPEC(PLERUNTOPSURF).LT.
c SURFVALUESPEC(UEFBOTTOSURF)).AND.(SPN.EQ.1)) THEN

WRITE(30,2839) LN, ROMOSPACMLNUM(DESNUM(COLUMN,ROW),SPN),
c (-*BOMOSPACERDEN(DESNUM(COLUMN,ROW),SPN)), CLADORSRF,
c (-l*SPACERTOPSURF), SPACERSOTTOMSURF, FRUNIV(COLUMN,ROW),
c SPN

2839 FORMAT(T1,14,T6,4,Tll,G4.8,T25,14,4X,i4,lX,14,
c IMP:N-l U1',13,
c ' S Xomogenized region for spacer ',12)

LN-LN41
MIRTE(30,2040) LN, HOMOSPACOMNUM(DESNUM(COLUMN,ROW),SPN),

c (-1*HOMOSPACERDEN(DESNUM(COLUMN, ROW), SPN)),
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C (-l*CLADORSURF),
c L-1UEFB0TT0tSURF), PLENUMTOPSURF, FRUNIV (COLUMN, ,
C SPN

2840 FORAT(T1,14,T6,14,Tll,G14.8,T25,14,.X,I4,1XI4,
c ' IP:N-1 U-1',13,
c $ Somogenized region for spacer ',I2)

LNN+1
ELSE

.WRITE(30,2841) LN, OMOSPACM(tDESNUH(COLUMN,ROW),SPN),
C (-l*BOMOsPACERDEN(DESNUM(COLUMN,ROW),SPN)), CLADORSURF,
c (71*SPACERTOPSURF), SPACERBOTTOMSURF, FRUNIV(COLUMN,ROW),
C SPN

2841 FORAT(T1,14,T6,14,Tll,G14.8,T25,14,lX,14,1X,14,
c I IMPsN-l U-',I3,
c ' $ Homogenized region for spacer ',2)

LN-LN+1
ENDIF

* Write the water region cell below the current homogenized spacer cell
in this fuel rod universe.

WRITE(30,2842) LN, BMODML, (-l*MODDENSITY), CLADORSURF,
c (-1*WATERREGIONTOPSURF), WATERREGIONBOTTOMSURF,
c FRUNIV(COLUMN,ROW)

2842 FORMAT(Tl,14,T6,14,TllFlO.9,T25,14,1X,14,IX,14,
c * IMP:N-l U-',I3,' $ Borated moderator region')

LN-LN+1
2843 CONTINUE

ENDIF
2844 CONTIUE
2845 CONTINUE

* Write the specifications for the GT universes that are
* required to fill the assembly layout specifications previously defined.

DO 3340 ROW-1,50
DO 3330 COLUMN-1,50

* Write the.GT universe specification if the assembly design is unique.

IF GTKRITE(COLUMN,ROW).EQ..TRUE.) THEN
* Write the PR specification header.

WRITE(30,2846)
2846 FORMAT(TlICt)

WRITE(30,2847) ASSYID(COLUMNROW)
2847 FORMAT(Tl,

c 'C GUIDE TUBE UNIVERSE SPECIFICATION FOR ASSEMBLY ',AS)
WRITE(30,2850)

2850 FORMAT(T1,'C')
* Define the upper end-fitting.bottom surface.

CURRENTSURF-SPACERDIST(DESNUM(COLUMN,ROW),1)+
c FNDFITHEIGHT(DESNUM(COLUMN,ROW),2)

CURRENTSURFLABEL-0
DO 2860 V-i,(SN-2)

IT (SURFTYPESPEC(V).EQ,'PZ') THEN
IF (AES(SURFVALUESPEC(V)-CURRENTSURF).LT.(O.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
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ENDIF
2B60 CONTINUE

IF (CURRENTSUREFABEL. EQ. 0) TEN
EFEBOTTOMSURF-SN

SURYTYPESPEC (SN)-' PZ'
SURFVALUESPEC (SN) -CURRENTSURF
SN-SN+1

ELSE
UEFBOTTOMSURF-CURRENTSU MBEL

ENDIF
* Define the upper end-fitting top.surface.

CURRENTSURF-SPACERDIST(DESNMCOLNN,ROW),1)+
c ENDFITHEIGET(DESNUM(COLMN,ROW),1)+
c ENDFITHEIGHT(DESNUM(COLUMN,ROW),2)

CURRENTSURFABEL-0
DO 2870 V,(SN-1)

IF SURFTYPESFEC(V).EQ.PZ') TEEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSORFLABEL-V
EXIT

ENDIF
ENDIF

2870. CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

'UEFOPSURF-SN.) SURETYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
UEFTOPSURF-CURRENTSURFLABEL

ENDIF
IF (SPLMT.NE.l) TEEN

* Define the GT top surface.
CURRENTSURFE'GTDATA(DESNUM(COLUMN,ROW),3)
IF (CURRENTSURF.GT.SURFVALUESPEC(UEF1OPSURF)) THEN

CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)
ENDIF
CURRENTSURFI BEL-0
DO 2880 V-i,(SN-i)

IF SURFTYPESPEC(V).EQ.'PZ') TEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2880 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

GTTOPSURF-SN
SURFTPESFEC(SN)-'iZ'
SURFVALDESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
GTTSOPSURF-CURRENTSURFLABEL

ENDIF
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J

* Define the GT bottom surface.
CURRETSUREGTDATA (DESNUM (COLUMN, ROW) , 4)
CURRENTSURELRBEL-0
DO 2890 V-i. (SN-1)

IF SURFTYPESPEC(V).EQ.'PZ') TEN
IF (ABS(SURVALUESPEC(V)-CURRENtTSURF) .LT. (0.0001)) TEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2890 CONTINUE
IF CURRENTSURELWBEL.EQ.O) TEN

GTBOTSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURrVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
GTBOTSURF-CURRENTSURFABEL

ENDIF
* Define the GT outer radius surface.

CURRENTSUEF-GTDATA(DESNM (COLUMN,ROW), 2)
CURRETSORFLABEL-0
DO 2900 V-i,(SN-i)

IF (SURFTYPESPECV).EQ.'CZ') TEEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEEN

CUMENTSURFLASEL-V
EXIT

ENDIF
ENDIF

2900 CONTINUE
IF CURRENTSURLABEL.EQ.0) TEEN

GTORSURF-SN
SURFSYPESPEC(SN)-'CZ'
SUREVALUESPEC(SN)-CURENTSURF
SN-SN+1

ELSE
GTORSURF-CURRENTSURFLABEL

ENDIF
* Define the GT inner radius surface.

CURRENTSURF-GTDATA(DESNUM(COLUMN,ROW),1)
CURRENTSURFLABEL-0
DO 2910 V1,(SN-1)

IF SURFTYPESPEC(V).EQ.'CE') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2910 CONTINUE
IF (CORRENTSURFAEEL.EQ.0) THEN

GTIRSURF-SN
SURFTYPESPEC(SN)-'CZ'
SUREVALUESPEC(SN)-CURRENTSURF
SN-SK+1
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ELSE
GTILSMAF-CURRENTSUREI&EE

ENDIF 
ELSEIF GTSMLIT.EQ. 1) TR

* Define the guide tube axial sections for this design.
DO 2920 SECT-i,NMOFGTAXS(DESNU (COLUMN,ROW))

* Define the GT section top surface.
CURRENTSURF-GTAXDATA (DESNUM (COLUMN, ROW), 3, SECT)
IF (CURRENTSURF.GT.SORFVALUESPEC(UEFTOPSURF)) THEN

CURRENTSURF-SWRFVALUESPEC(UEFTOPSURF)
ENDIF
CURRNTSURFIABEL'0
DO 2912 V-1, (SN-1)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF (iABS(SURFVALUESPECIV)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2912 CONTINUE
IF (CUERENTSWIFLABEL.EQ.0) THEN

GTSECTTOPSURF(SECT)-SN
SURFTYPESPECSN)-'PZ
SURFVAL USPEC(SN)-CURRENTSURF
SN-SNsl

ELSE 
GTSECTTOPSURF(SECT)-CURRENTSURFLABEL

ENDIF
* Define the GT section bottom surface.

CURRENTSURF-CTAXDATA (DESNUM (COLUMN, ROW), 4, SECT)
CURRENTSURFLABEL-0
DO 2914 V-i,(SN-i)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS (SURFLUESPECIV)-CURRENTSURF) .LT. (0.0001) THEN

CURHENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2914 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

GTSECT8OTSURF (SECT) -SN
SURFTYPESPEC(SN)-'PZ'
SURFVAUESPEC (SN) -CURRENTSURF
SN-SN+l

ELSE
GTSECTBOTtURF(SECT)-CURRENTSURFBEL

ENDIF
Define the GT section outer radius surface.

CURRENTSURFGTAXDATA(DESNUM (COLUN, ROW), 2, SECT)
CURRENTSURF;ABEL-0
DO 2916 V-1, (SN-i)

IF SURFSYPESPEC(V).EQ.'CZ') THEN
IF (ABS(SUREVALUESPEC(V)-CURRENTSURF) .LT. (0.0001)) THEN

CURRENTSURFLABEL-V
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EXIT
ENDIF

ENDIF
2916 CONTINUE

IF (CURtENTSURFLABEL.EQ.O) THEN
GTSECTORSURF (SECT)-SN
SURE YsPEEC (SN)-'CZ'
SURFVALUESPEC (SN) -CURRETSURF
SN-SN+1

ELSE
GTSECTORSURF(SECT)-CURRENTSURFABEL

ENDIF
* Define the GT section inner radius surface.

CURRENTSURF-GTAXDATAtDESNUM(COLUMN,ROW),l1,SECT)
CURRENTSURFLABEL"-0
DO 2918 V-i, (SN-i)

IF (SURFTYPESPECMV.EQ.'CZ') THEN
IF (ABS(SMUFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2918 CONTINUE
IF (CVRENTSURFLABEL.EQ.0) THEN

GTSECTIRSURF(SECT)-SN
SURETYPESPEC(SN)-'CZ'
SURFYVALUESPEC(SN)-CURRENTSURF,
SN-SN+1

ELSE
GTSECTIRSURF(SECT)-CURRENTSURkLABEL

ENDIF
2920 CONTINUE

ENDIF
* -Define the lower end-fitting top surface.

CURRENTSURF-ENDFITHEIGHT(DESNUM(COLUMN,ROW),2)
CURRENTSURFLABEL-0
DO 2922 V-l,(SN-l)

IF SURFTPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVPAUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLAEEL-V
EXIT

ENDIF
ENDIF

2922 CONTINUE
IF CURRENTSUREIABEL.EQ.O) TEN

LEFTOPSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
LEFTOPSURF-CURRENTSURFLABEL

ENDIF
* Write the lower end-fitting cell specification for this empty GT
universe.
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Determine if the lower end-fitting material specification has
* previously been defined. If it has been previously defined, determine

the lower end-fitting material specification label.
FRLEFMLUNIQUE- .TRUE.
LEAVE-.FALSE.
IF ((COLUMN.NE.l).AND.(ROW.NE.1)) THEN

DO 2931 R-I,(ROW-1)
DO 2930 CO-1,50

IF (TWRITE(COLUHN,ROW).EQ.GTWRITE(CO,RO)) TEEN
RLEFNIUNIQUE-.FALSE.
LEAVE- .TRUE. e

GTLEFML (COLUMN, ROW) -GTLEnM (CO, RO)
EXIT

ENDIF
2930 CONTINUE

IF LEAVE.EQ..TRUE.) TEN
EXIT

ENDIF
2931 CONTINUE

IF (EAVE.EQ.FALSE.) TEEN
DO 2933 RO-ROW,ROW

DO 2932 CO-i,(COLUMN-i)
IF (GTWRITE(COLUMN,RoW).EQ.

c GTWRITE(CO,RO)) THEN
- . FRLEFHLUNIQUE-.FALSE.

LEAVE-.TRUE.
GTLEFML(COLUMN,ROW)-GTLEFML(CO,RO)
EXIT

ENDIF
2932 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
2933 CONTINUE

ENDIF
ELSEIF ((COLU14N.EQ.i).AND.(ROW.NE.1)) THEN

DO 2935 RO-1,(ROW-l)
DO 2934 CO-1,50

IF (GTWITPE(COLUNNROW),.EQ.
c GTWRITE(CO,RO)) THEN

FRLEFHLUNIQUE-. FALSE.
LEAVE- TRUE.
GTLEFL (COLUMN, ROW) -GTLEFML (CO, RO)
EXIT

ENDIF
2934 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
2935 CONTI(UE

ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.1)) THEN
DO 2937 RO-1,1

DO 2936 CO-1,(COLUMN-1)
IF GTWRITE(COLUMNROW).EQ.



Waste Package Operations Engineering Calculation
Tirle: CRC Reactivity Calations for Sequoa Unit 2
Docment Identifier. BOOO0OO-017170210-00006 REV 00 AttachmentI, Page 26S of 656

c GTWRITE(CO,RO)) THEN
FRLEFKUNIQUE-. FALSE.
LEAVE-.TRUE.
GTLEML (COLUMN, ROW) -GTLEFM (CO, RO)
EXIT

ENDIF
2936 CONTINUE

IF (LEIjVE.EQ..TRUE.) THEN
EXIT

ENDIF
2937 CONTINUE

ENDIF
IF (FRLEENLUNIQUE.EQ..TRUE.) THEN

GTLEFML (COLUMN, ROW) -MN
* Check Guide Tube Lower End-Fitting Regions

DO 2940 C-,LEFNW(DESNM(COLUMN,ROW),2)
IF (C.EQ.1) TEN

WRITE(200,2938) GTLEFML(COLUMN,ROW),
c LEFZAIDS(DESNUM(COLUMN,ROW),C),
c (-1LEFWTS(DESNUM(COLUMN,ROW),C))

2938 FORMAT(Tli,'M',14,T9,A9,.3X,G14.6,
c ' $ Guide Tube Lower End Fitting')

ELSE
WRITE(200,2939) LEFZAIDS(DESN (COLUMN,ROW),C),

c (-1ILEFRTS(DESNUM(COLUMN,ROW),C))
2939 FORMAT(T9,A9,3X,G14.6)

ENDIF
2940 CONTINUE

WRITE(200,2941) GTLEFML(COLUMN,ROW)
2941 FOPMAT(T1,'HTT,14,T9,'LWTR.03T')

MN-M+1
ENDIF

IF (GTSPLIT.NE.1) THEN
IF SURFALUESPEC(GTBOTSURF).GE.

c ENDFITHEIGHT(DESNUM(COLUMN,ROW),2)) THEN
WRITE(30,2970) N, GTLEFML(COLUMN,ROW),

c (-1*LEFAT(DESNUM(COLUMN,ROW),1)), (-1*LEFTOPSURF),
c GTUNIV(COLUMN,ROW)

2970 FORMAT(T1,14,T6,14,T11,FB.5,T25,I4,' IMP:N-1 U-',14,
c ' $ Guide tube lower end-fitting')

LN-LN+1
ELSE

RITE(30,2980) LN, GTLEFML(COLUMN,ROW),
c (-1*LEFMAT(DESNUM(COLUMN,ROW),1)), (1*LEFTOPSURF),
c GTORSURF, GTUNIV(COLUMN,ROW)

2980 FORMAT(T2,14,T6,14,TllF.5,T25,I4,1XI4,
c ' IMP:N-1 U-',I4,' $ Guide tube lower end-fitting')

LN-LNI1
WRITE(30,2990) LN, GLEFML(COLUMN,ROW),

c (-l*LEFlAT(DESNUM(COLUMNROW),l)) (*GTBOTSURF),.
c (-1*GTORSURF), GTUNIV(COLUMN,ROW)

2990 FORMHT(T1,14,T6,14,T11,F8.5,T25,14,IX,14,
c ' IMP:K-1 U-',14,' $ Guide tube lower end-fitting')

LN-LN+1
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ENDIF
ELSEIF GTSPLIT.EQ.l) TEEN
LGTS-GTSECTBOTSURF(l)
LGTSOR-GTSECTORSURF(1)
DO 2992 SECT-2,NUMFGTAXS(DESNUM(COLUMN,ROW))

IF SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
c SURFVALUESPEC(LGTS)) TEEN

LGTSOR-GTSECTORSURF(SECT)
ENDIF

2992 CONTINUE
IF (SURFVALUESPEC(LGS).GE.

c ENDFITEEIGHT(DESNUM(COLUMN,ROW),2)) TEN
WRITE(30,2994) N, GTLEFHL(COLUMN,ROW),

c (-l*LE1W(DESNUM (COLUMNROW),l)), -1*LEFTOPSURF),
C GTUNIV(COLUMN,ROW)

2994 FORMAT(Tl,14,T6,14,Tl1,F8.5,T25,14,' IMPgN-1 U-',14,
c ' S Guide tube lower end-fitting')

LN-LN+1
ELSE

WRITE(30,2996) LN, GTLEFML(COLUMNROW),
c (-l*LEMT(DESNUM(CLUMNROW),l))# (-l*LEFTOPSURF),
c LGTSOR, GTUNIV(COLUMN,ROW)

2996 FORMAT(Tl,14,T6,14,Tll,F8.5,T25,I4,1X,I4,
c IMPN-1 U-', 1,' $ Guide tube lower end-fitting')

LN-LN+l
WRITE(30,2998) LN, GTLEFML(COLUMN,ROW),

c (-1*LEFAT(DEsNUM(COLUMNROW),l)), (-l*LGTS),
c (-1*LGTSOR), GTUNIV(COLUMN,ROW)

2998 FORAT(T,I4,T6,I,T1,F8.5,T25,14,1X,14,
c ' IMP:N-l U-',14,' $ Guide tube lower end-fitting')

LN-LN+l
ENDIF

ENDIF
* Write the upper end-fitting cell specification for this empty GT
universe.
** Determine if the GT universe upper end-fitting material speeification
has
* previously been defined. If it has been previously defined, determiane
* th4 en~ ...A...*b a.., - s + 4s1^^S4^ n1s

.-

e

FRUEFlLUNIQUE- .TRUE.
LEAVE-.FALSE.
IF ((COLUMN.NE.1).AND.(ROW.NE.l)) THEN

DO 3001 O-1,(ROW-.)
DO 3000 CO-1,50

IF (GTWRITE(COLUMN,ROW).EQ.GTWRITE(CO,RO)) THEN
FRUEFKLUNIQUE-.FALSE.
LEAVE-*. TRUE.-'
GTUEEnL (COLUMN,ROW)-GTUEFML(CORO)
EXIT

ENDIF
CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT

3000
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ENDIF
3001 CONTINUE

IF LEAYE.EQ..FLSE.) TEN
DO 3003 RO-1, ROW-1)

DO 3002 CO-1,50
IF (GTWRITE(COLUM,ROW) .EQ.

c GTWRITE(CO,RO)) THEN
FRUEMUNIQUE- . ALSE.
LEAVE-.TRUE.
GTUEFML(COLUMN,ROW)-GTUEFML(CORO)
EXIT

ENDIF
3002 CONTINUE

IF (LEAVE.EQ..TRUE.) TEEN
EXIT

ENDIF
3003 CONTINUE

ENDIF
ELSEIF ((COLUMN.EQ.l).AND.(ROW.NE.i)) THEN

DO 3005 ROmi,(ROW-i)
DO 3004 CO-£,50

IF (GTWRITE (COLUmN, ROW) . EQ.
c GTWRITE(CO,RO)) THEN

FRUENLUNIQUE-.FALSE.
LEAVE-.TRUE.
GTUEdL(COLUMN,ROW)-GTUEFML(CO,RO)
EXIT

ENDIF
3004 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
3005 CONTINUE

ELSEIF ((ROW.EQ.l).AND.(COLUMN.NE.i)) THEN
DO 3007 RO-l,1

DO 3006 CO-i,(COLUMN-i)
IF lGTWRITE(COLUMN,ROW).EQ.

c GTWRITE(CO,RO)) THEN
FRUEFMLUNIQUE-.FALSE.
LEAVE-.TRUE.
GTUED4L(COLUMN,ROW)-GTUEFHL(CO,RO)
EXIT

ENDIF
3006 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
3007 CONTINUE

ENDIF
IF (FRUEFKLUNIQUE.EQ..TRUE.) THEN

GTUEFML (COLUMN, ROW) -N
* Check Guide Tube Upper End-Fitting Regions

DO 3010 C-1,UEFMAT(DESNUM(COLUMN,ROW),2)
IF (C.EQ.1) THEN
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WRITE(200,3008) GTtEFNL(COLUMN,ROW),
c OEFZAIDS (DESNUM (COLUMN, ROW),C),
c (-1*UEFNTS (DESNUM (COLUMN, ROW),C))

3008 IFORMAT(Tl, 'M',I4,T9,A9,3XG14.6,
c ' $ Guide Tube Upper End Fitting')

ELSE
WUPTE(200,3009) EFZAIDS(DESNUM(COLUMN,ROW),C),

c (-l*UEFWTS(DESNUM(COLUMN,ROW),C))
3009 FORMAT(T9,A9,3X,G14.6)

ENDIF
3010 CONTINUE

WRITE(200,3011) GTUEFML(COLUMNROW)
3011 FORMAT(T1, 'T',14,T9,'LWTR.03T')

MN'-MN+1
ENDIF

IF (GTSPLIT.VE.1) TEE
IF ((SURFVALUESPEC(GTTOPSURF).LE.

c SURFVALUESPEC(UEFBOTTOKSURF))) THEN
HRITE(30,3012) L, GTUEFM(COLUMN,ROW),

c (-*UEMATDESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-*UEFTOPSURF), GTUNIV(COLUMN,ROW) .

3012 FORMAT(Tl,I4,T6,14,TllFS.5,T25,14,1X,14,
c ' IP:N-1 U-',14,' S Guide tube upper end-fitting')

LN-LW+1
ELSEIF ((SURFVALUESPEC (GTTOPSURF).GT.

c SURFVALUESPEC(UEFBOTTOMSURF)).AND.
C (SURFVJLUESPEC(GTTOPSURF).LT.
c SORFUVALUESPEC(UEFTOPSURF))) THEN

WRTE(30,3013) LN, GTUEFML(COLUMN,R0W),
c (-1*UEF4AT(DESNUM(COLUMN,ROW),1))v VEFBOTTOmSURF,
c (-1*UEFTOPSURF), GTORSURF, GTUNIV(COLUMN,ROW)

3013 FORMAT(Tl,I4,TE,I4,T11,FS.5,T25,14,1,4,lX,14,
c ' IMP:N-1 -',14,' $ Guide tube upper end-fitting')

L-N+1.
WRITE(30,3014) L, GTUEFML(COLUMN,ROW),

e (-1*UEFMT(DESNUMCCOLUMN,ROW),1)), GTTOPSURF,
c (-2*UEFTOPSURF), -1*GTORSURF),
c GTUNIV(COLUMNRON)

3014 FORMAT(Tl,14,T6,r4,TllFS.5,T25,14x,14lx,4,
c ' IMNP:-1 Um,r4, $ Guide tube upper end-fitting')

LNWLN+1
ELSEIF SURFVALuESPEC(GTTOPSURF).EQ.

c SURFVALUESPEC(UEFTOPSURF)) TEN
WRITE(30,3015) LN, GTUEFHL(COLUMN,ROW),

c (-1*UEFEMT(DESNUM(COLUMN, ROW) , 1)), UEFBOTTOMSURF,
c (-l*UEFTOPSURF), GTORSURF, GTUNIV(COLumN, ROW)

3015 FORMT(T,4,T6,4;TllF.5,T25,I4,lX,14,1X,I4,
c ' ?MP:N-1 U-#,I4,' $ Guide tube upper end-fitting')

L-N+1
ENDIF

ELSEIF GTSPLIT.EQ.1) THEN
UGTS-GTSECTTOPSURF (1)
UGTSOR-GTSECTORSURF(1)
DO 3016 SECT-2,NUMOFGTAXS(DESNUM(COLUMN,Row))
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IF (SUREVAUESPEC(GTSECTTOPSURF(SECT)).GT.
c SURFVALUESPEC(UGTS)) TEN

UGTS-GTSECTTOPSURF(SECT)
UGSTSOR-GTSECTORSURF(SECT)

ENDIF
3016 CONTINUE

IF ((SURFVALUESPEC(UGTS).LE.
c SURFYALUESPEC(UEFBOTTOMSURF))) TEN

WRITE(30,3017) LN, GTUEFM(COLUMN,ROW),
c (-1IUEnMAT(DESNUM(COLUMN,ROW),l)), UEFBOTTOMSURF,
c (-1UEFTOPSURF), GTUNIV(COLUMN,ROW)

3017 FORMAT(T1,I4,T6,14,Tll,F$.S,T25,14,1X,14,
c ' IP:N-1 U-'1,4,' $ Guide tube upper end-fitting')

LN-LN+1
ELSEIF ((SURFVALUESPEC(UGTS).GT.

c SURFVALUESPEC(UEFBOTTOMSURF)).AND.
c (SURFYALUESPEC(UGTS).LT.
c SURFVALUESPEC(UEFTOPSURF))) TEN

RITE(30,3018) LN, GTUEnZL(COLUMN,ROW),
c (-1*UEFMAT(DESNUM(COLUMN,ROW),l)), UEFBOTTOHSURF,
C (-l*UEFTOPSURF), UGTSOR, GTUNIV(COLUMN,ROW)

3018 FORMAT(TI,4,T6,r4,Tll,F.5,T25,14,1X,14,IX,14,
c ' IP:N-1 U',I4,' $ Guide tube upper end-fitting')

LN-WI+1
WRITE(30,3019) LN, GTUEFML(COLUMN,ROW),

c (-1*UEFMAT(DESNUM(COLUMN, RW),1)), UGTS,
c . .(-1UEFTOPSURF), (-1*UGTSOR),
c GTUNIV(COLUMN,ROW)

3019 FORMT.IT14,T6,14,Tll,FS.5,T25,14,1X,14,1X,14,
c ' IMP:N-1 U-',!4,' $ Guide tube upper end-fitting')

LN-LN+1
ELSEIF (SURFVALUESPEC(GTTOPSURF).EQ.

c SURFVALUESPEC(UEFTOPSURF)) THEN
WRITE(30,3020) LN, GTUEDIL(COLUMN,ROW),

c (-l*UEFNAT(DESNUH(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-1*UEETOPSURF), UGTSOR, GTUNIV (COLUM, ROW)

3020 iOt MTT,4,T,I4,Tll,FB.S,T25,14,1X,14,1X,I4,
c ' IP:N-1 U-',14,' Guide tube upper end-fitting')

LN-L+1'
ENDIF

ENDIF
Write the GT material cell in this GT universe.

IF (GTSPLIT.NE.1) TEEN
* Determine if the GT material specification has
'. previously been defined. If it has been previously defined, determine

* the material specification label.:
CLADMLUNIQUE-.TRUE.
LEAVE-. FALSE.
IF ((COLUMN.NE.1).AND.(R0W.NE.1)) THEN

DO 3071 RO-1,(ROW-i)
DO 3070 CO-1,50 

IF ((DESNUM(CO,RO) .NE.0).AND.
c (BANKNUM(CO,RO).EQ.0)) THEN

IF (GTMAT(DESNUM(COLUMNROW)).EQ.
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c GTMT(DESNUK(C, R))) TEN
CLADHWINIQUE-. FALSE.
LEAVE-. TRUE.
GTHL (COLUHN, ROW)-GTL (CO R)
EXIT

ENDIF
ENDIF

3070 OONTINUE
IF (LEAVE.EQ..TRUE.) TE

EXIT
ENDIF

3071 CONTINUE
IF LEAVE.EQ..FALSE.) THEN

DO 3073 RO-ROW,RON
DO 3072 CO-i,(COLUMN-i)

IF ((DESNUH(CO,RO).NE.0).AND.
c (BANXNM(CO,RO).EQ.0)) TEN

IF GTHAT(DESNUM(COLUMN,ROW)) .EQ.
c GTMAT(DESNUM(CORO))M THEN

CLADMUNIQUE-.FALSE.
LEAVE-.TRUE.
GTHL (COLUWN, ROW) -GTL (CO, RO)
EXIT

ENDIF
ENDIF

3072 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

3073 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.1).AND.(ROW.NE.j)) TEN
DO 3075 RO-i,(ROW-i)

DO 3074 CO-l,50
IF ((DESNUH1CO,RO).NE.O).AND.

- ct(BANNUH(CO,RO).EQ.O)) THEN
IF (GTHAT(DESNUM(COLUMN,ROW)).EQ.

c GTMATDESNUMCCORO))) THEN
CLADMLUNIQUE-.FALSE.
LEAVE-. TRUE.
GTHL(COLUMNROW)-GTHL(CO,RO)
EXIT

ENDIF
ENDIF

3074 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

3075 CONTINUE
ELSEIF (ROW.EQ.1);AND.COLUMN.NE.1)) TEN

DO 3077 RO-1,1
DO 3076 CO-i,(COLUMN-i)

IF ((DESNUM(CO,RO).NE.0).AND.
c (BANKNUM(CO,RO).EQ.0)) THEN
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IF (GS T(DESNUM(COLUMN,ROW) ) .EQ.
c GTMAT(DESNSUHCO,(0))) THEN

ClTDMJtNIQUE-. FALSE.
LEAVE-.TRUE.
GTdL (COLUMN, ROW) -GTML (CO, RO)
EXIT

ENDIF
ENDIF

3076 CONTINUE
IF LEAVE.EQ..TRDE.) TEN

EXIT
ENDIF

3077 CONTINUE
ENDIF
IF CLDZVNIQUE.EQ..TRUE.) THEN

GTML (COLUMN, RON) -MN
* Check Guide Tube Material

IF GTHAT(DESNUM(COLUMNROW)).EQ.l) THEN
DO 3080 C-1,2

IF C.EQ.1) THEN
WRITE(200,9300) GTML(COLUMN,ROW)

ELSEIF (C.EQ.2) TEN
WRITE(200,9301)
WRITE (200,7000)
WRITE(200,7001)
WRITE(200,7002)
WRITE (200,9302)
WRTE (200,7003)
WRITE(200,7004)
WRITE(200,7005)
WRITE(200,93Q3)
WRITE (200, 9304)

ENDIF
3080 CONTINUE

ELSEIF (GTMAT(DESNUM(COLUMN,ROW))
c .EQ.2) THEN

DO 3082 C-1,2
IF (C.EQ.1) THEN

WRITE(200,9305) GTML(COLUMN,ROW)
ELSEIF C.EQ.2) THEN

MRITE(200, 9306)
WRITE(200,9307)
WRITE(200,9308)
WRITE(200,9309)
WRITE( 200,9310)
WITE (200,7006)
WRITE(200,7007)
WRITE(200,7008)
WMTE(200, 9311)
WRITE(200,9312)
WRITE (200,7009)
WRITE(200,7010)
WRITE (200, 7011)
WRITE(200,9313)
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WRITE(200,7012)
WRITE(200,7013)
WRITE(200,7014)
WRITE(200,7015)

ENDIF
3082 CONTINUE

ELSEIF GT(AT(DESNUM(COLUMN,ROW))
C .EQ.3) TEEN

DO 3084 C-1,2
IF C.EQ.1) THEN

WRITE(200,9314) GTHL(COLUW,ROW)
ELSEIF C.EQ.2) THEN

WRITE(200,9315)
WRITE(200,9316)
WRITE( 200, 9317)
WRITE(200,9319)
WRITE(200,7016)
WRITE(200,7017).
WRITE(200,7018)
WRITE(200,9319)
WRITE(200,9320)
WRITE(200,7019)
WRITE(200,7020)
WRITE(200,7021)
WRITE(200,9321)
WRITE(200,7022).

_. WRITEt200,7023)
MRITE(200,7024)
WRITE(200,7025)
WRITE(200, 9322)
WRITE(200,9323)
WITE (200,9324)
WRITE(200,9325)
WRITE(200,9326)
WRITE(200,9327)
WRITE(200,7026)
.WRITE(200,9328)
WRITE(200,9329)
WRITE (200, 9330)

ENDIF
3084 CONTINUE

ENDIF

ENDIF
IF (GTHAT(DESNUM(COLUMN,ROW)).EQ.1) THEN

CLhDRHE-6.56
ELSEIF (GTAT(DEsNOM(COLUMNROW)).EQO2) THEN

CLADR0-7.90
ELSEIF (GTHPT(DESNUM(COLUMN,ROW)).EQ.3) THEN

CLADRHO-8.19
ENDIF
WRITE(30,3110) LN, GTHLfCOLUMNROW), (-1*CLADRHO),

C GTIRSURF,
c (-1*GTORSURF), (-rG"TOPSURF), GT8OTSURF,
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c GTUNIV(COL UMNRO W)
3110 FORMAT(Tl,14 ,T6,14,T11,F8.S.T25,14,1X,14,iX,14,1X,14,

.c ' IP:N-i U-',14' S Guide tube')
LN-LN+1

* Write the moderator cells within the GT in this GT universe.
WRITEf30,3112) LV, MODL, -I*HODDENSITY),

c I-1*GTIRSURF), (-1*GTTOPSURF), GTBOTSURF,
C GTUNIV(COLUMN,ROW)

3112- FORMAT(Tl,I4,T6,14,T11,F8.5,T25,I4,iX,14,1X,14,
c IMPSN-1 U-',14,
c ' $ orated moderator inside guide tube')

LN-LN+1
ELSEIF GTSPLIT.EQ.1) TEN
DO 3118 SECT-l,tNMOFGTAXS(DESWUM(COLUMNROW))

* Determine if the GT material specification has
* previously been defined. If it has been previously defined, determine

* the material specification label.
CLADMLUNIQUE-TRUE.
LEAVE-. FALSE.
IF ((COLUMN.NE.l).AND.(ROW.NE.l)) THEN

DO 3031 RO-i,(ROW-l)
DO 3030 CO-1,50

IF ((DESNUM(CO,RO).NE.O).AND.
c (BANKNNM(CO,RO).EQ.0)) THEN

IF GTA T(DESNUMHCOLUMN,ROW),SECT).EQ.) c GTMATIDESNUM(CO,RO))) TEEN
CLADMLUNIQUE-.FALSE.
LEAVE-.TRUE.
GTAXML(COLUMN,ROW,SECT)-GTML(CO,RO)
EXIT

ELSEIF GTAXMAT(DESNUM(COLUMN,ROW),SECT).EQ.
c GTAXKAT(DESNUM (CRO),SECT)) THEN

CLADMLUNIQUE-.FALSE.
LEAVE-.TRUE.
GTAXML(COLUMN,ROW,SECT)-GTAXML(CO,RO,SECT)
EXIT

ENDIF
ENDIF

3030 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

3031 CONTINUE
IF (LEAVE.EQ..FALSE.) THEN

DO 3033 RO-ROWfROW
DO 3032 CO-2,(COLUMN-i)

IF ((DESNUM(CO,RO).NE.0).AND.
c (BANKNUM(CORO).EQ.0)) THEN

IF (GTAXHAT(DESNUM(COLUMN,ROW),SECT).EQ.
c GThAT(DESNUM(CO,RO))) TEN

CLADMLUNIQUE-.FALSE.
LEAVE-.TRUE.
GTAXML(COLUMN,ROW,SECT)-GTML(CO,RO)
EXIT
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ELSEIF GTAXMAT(DESM(COLUMN,ROW),SECT) .EQ.
c GTAXMT(DESNUM(CO, ROD,SECT)) THEN

CLADUNIQUE-. FALSE.
LEAVE-.TRUE.
GTAXHL (COLMN, ROW, SECT) GTXML (CO, , SECT)
EXIT

ENDIF.
ENDIF

3032 CONTINUE
IF LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

3033 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.i).AND.(ROW.NE.2)) TEN
DO 3035 RO-1, (ROW-i)

DO 3034 CO-1,50
IF (fDESNUM(CO,R0).NE.0).AND.

c (BANKNUM(CO,RO).EQ.0)) THEN
IF (GTAXMT(DESNUM(COLUMN,ROW),SECT).EQ.
GTMAT(DESNUH(CO,RO))) THEN

CIADNLUNIQUE-.rALSE.
LEAVE-.TRUE.
GTAXML(COLUMN, ROW, SECT)-GTML (CO, RO)
EXIT

ELSEIF (GTAXHAT(DESNUM(COLUMN,ROW),SECT).EQ.
c GTAXAT(DESNM(C,RO),SECT)) TEN

ClhAMLUNIQUE-. FALSE.
LEAVE-.TRUE.
GTAXML (COLUMN, ROW, SECT) -GTAXML (CO, RO, SECT)
EXIT

ENDIF
ENDIF

3034 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

3035 CONTINUE
ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.j)) THEN

DO 3037 RO-1,1
DO 3036 CO-i,(COLUMN-J)

IF ((DESNUM(CO,RO).NE.0).AND.
c (BANXNUM(CORO).EQ.O)) THEN

IF (GTAXMAT(DESNUM(COLUMNROW),SECT) .EQ.
c GTHAT(DESNUM(CORO))) THEN

CLADMIWNIQUE-.FALSE.
LEAVE- .TRUE.
GTAXML(COLUMN,ROW,SECT)-GTML(CORo)
EXIT

ELSEIF (GTAXMAT(DESNUM(COLUMN,ROW),SECT).EQ.
c GTAXMAT(DESNUM(CO,RO),SECT)) THEN

CLADMLUNIQUE-.FALSE.
LEAVE-. TRUE.
GTAXML(COLUMN,ROW,SECT)-GTAXML(CO,RO, SECT)
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EXIT
ENDIF

ENDIF
3036 CONTflUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
3037 CONTINUE

ENDIF
IF (CLADNLUNIQUE .EQ. .TRUE. TEN

GTAXHL COLUMN, ROW, SECT) MN
Check Guide Tube Material

IF GTAXMO.T(DESNUH(COLOMN,ROW),SECT).EQ.1) TEN
DO 3038 C-1,2

IF (C.EQ.l) THEN
MRITE(200, 9300) GTAXHL(COLUMN,ROW,SECT)

ELSEIF (CeEQ.2) TEN'
WITE(200,9301)
WRITE(200,7000)
WRITE (200, 7001)
WITE(200, 7002)
WRITE (200, 9302)
WRITE (200, 7003)
WRITE(200, 7004)
WRITE(200,7005)
WRITE(200,9303)

-- - WRITE(2009304)
ENDIF

3038 CONTINUE
ELSEIF GTAXMT (DESNUM(COLUMN,ROW),SECT)

c .EQ.2) TEN
DO 3039 C-1,2

IF C.EQ.1) THEN
WRITE(200,9305) GTAXHL(COLUMN,ROW,SECT)

ELSEIF C.EQ.2) THEN
WRITE (200, 9306)
WRITE(200,9307)
WRITE(200, 9309)
MRITE(200, 9309)
WRITE(200,9310)
WRITE(200,7006)
WRITE(200,7007)
WRITE(200,7008)
WRITE (200,9311)
WRITE(200, 9312)
WRITE(200,7009)
WRITE(2007010)
WRITE (200, 7011).
WRITE (200,9313)
WRITE(200,7012)
WRITE (200,7013)
WRITE (200,7014)
WITE(200,7015)

ENDIF
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3039 CONTINUE
ELSEIF GTAXAT(DESNUM(COLUMNROW),SECT)

c .EQ.3) THEN
DO 3040 C-1,2

IF C.EQ.1) TEN
WRITE(200,9314) GTAXML(COLUMN,ROW,SECT)

ELSEIF C.EQ.2) THEN
WRITE(200,9315)
WRITE(200,9316)
WRITE(200,9317)
WRITE(200,9318)
WRITE(200,7016)
WRITE(200,7017)
WRITE(200,7018)
WRITE(200,9319)
WRITE(200,9320)
WRITE(200,7019)
WRITE(200,7020)
WRITE(200,7021)
WMITE(200,9321)
WRITE(200,7022)

* WRITE(200,7023)
WRITE(200,7024)
WRITE(200,7025)
WRITE(200,9322)
WRITE(200,9323)
WRITE(200,9324)
WRITE(200,9325)
WRITE(200,9326)
WRITE(200, 9327)
WRITE(200,7026)
WRITE(200,9328)
WRITE(200,9329)
WRITE(200,9330)

ENDIF
3040 CONTINUE

ENDIF
HN-W+1

ENDIF
IF (GTAXMAT(DESNUM(COLUMN,ROW),SECT).EQ.1) THEN

CLADRHO-6.56
ELSEIF (GTAXMAT(DESNUM(COLUMN,ROW),SECT).EQ.2) THEN

CLADRHO-7.90
ELSEIF (GTAXMLT(DESNUM(COLUMN,ROW),SECT).EQ.3) THEN

CLADRHO-8.19
ENDIF
WRITE(30,3114) LN, GTAXML(COLUMN,ROW,SECT), (*CLADRHO),

c GTSECTIRSURF(SECT),
c (-1*GTSECTORSURF(SECT)) (-1*GTSECTTOPSURF(SECT)),
c GTSECTBOTSURF(SECT), GTUNIV(COLUMN,ROW)

3114 EORMATTl,r4,T6,f4,T11,rs.5,T25,14,1X,I4,1X,14,1X,14,
c ' IHP:N-1 U-',14,' $ Guide tube')

LN-LN+1
* Write the moderator cells within the GT in this GT universe.
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WRITE(30,3116) L, BMODML, -1HODDENSITY,
c (-1*GTSECTIRSURF(SECT)), (-l*GTSECTTOPSURF(SECT)),
c GTSECTBOTSURF(SECT), GTUNIV(COLUMN, ROW)

3116 FORMAT(TI,14,T6,14,Tll,FS.5,T25,14,lX,14,IX,I4,
c ' IMPsN-l U-',14,
c ' $ orated moderator inside guide tube*)

IN-LN+1
3118 CONTINUE

ENDIF
* Loop through the regions above the GT (i.e. the appropriate upper core
regions)
* Define the upper region lower surface.

DO 3228 REGION-, NMREGABOVE
* Determine the current upper region's lower surface specification.

IF (REGION.EQ.1) TEN
REGIONTOPSURF-SYSTEHTOP
CURETSURF-SURFVALUESPEC(SYSTENTOP)-

C REGABOVE(REGION,1)
ENDIF
CURRENTSURF-SURFVALUESPEC(REGIONTOPSURF)-

c REGABOVE(REGION,1)
IF REGION.EQ.NUMREGABOVE) TEN

REGIONBOTTOMSURF-UEFTOPSURF
ELSE
CURRENTSURFLABEL-O
DO 3220 V-i,(SN-I)

_9 IF (SURFTYPESFECV).EQ.'PZ') TEEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

3220 CONTINUE
IF CURRENTSURFLABEL.EQ.O) THEN

REGION2OTTOMSVRF-SN
SURFTYFESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
REGIONBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ENDIF

* Write the cell specification for the GT universe upper region.
IF (REGION.EQ.1) THEN

WRITE(30,3224) LN, FRUREGIONML(COLUMN,ROW,REGION),
C (-*REGABOVE(REGION,2)),
c REGIONBOTTOMSURF, GTUNIV(COLUMN,ROW), REGION

3224 FORHAT(Tl,14,T6,I4,Tll,F8.5,T25,14,
c ' IP:N-1 U',I4,' $ Upper-core region ,1 2 )

LN-LN+1
REGIONTOPSURF'REGIONBOTTOMSURF

ELSE
WRITE(30,3226) LN, RUREGIONML(COLUMN,ROW,REGION),

c (-1*REGABOVE(REGION,21), (-l*REGIONTOPSURF),
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c REGIONBOTTOMSURF, GTUNIV(COLUMNROW), REGION
3226 FORMATCTl,14,T6,14,TI1,FS.ST25,14,1X,14

c I NMP:N-1 0-',4,' S Upper-core region %,I2)
LN-LN+l
REGIONTOPSURF-REGIONBOTTOMSURF

ENDIF
3228 CONTINUE

SPACHEIGHT-0.0
* Loop through the spacer and moderator regions along the axial

length of the GT from top to bottom).
DO 3230 SPN-1,HUIMFSPACERS(DESNUM(COLUMN,ROW))

SPACHEIGHT-SPACHEIGHT+SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)
3230 CONTINUE

DO 3320 SPN-i,NUMOFSPACERS(DESNUM(COLUMN,ROW))
* Define the homogenized spacer region bounding surfaces.

IF (SPN.EQ.1) THEN
SPACERTOPSURF-UEFBOTTONSURF
C .RRENTSURE'-SURFVALUESPEC(UEFBOTTOMSURF)-

c SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)
C RENSURFABELO
DO 3232 V-i,(SN-1)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.10.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

3232 CONTINUE
IF jCURRENTSURFLABEL.EQ.0) THEN

SPACERBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
SPACERBOTTOMSURF-CURRENTStJRFLPBEL

ENDIF
WATERREGIONTOPSURF-SPACERBOTTOMSURF
CURRENTSURF-SPACERDIST(DESNK(COLUMN,RO),(SPNF+i))
CURRENTSURFLABEL'0
DO 3234 V-i, (SN-i)

IF SURFTYPESPEC(V).EQ.'PZ9) THEN
F'(ABS (SUREVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

3234 CONTINUE
IF CURRENTSURFLABEL. EQ.0) THEN

WATERREGIONBOTTOMSURF-SN
SURFTYPESPEC (SN)-' e t
SURFVALUESPEC (SN) vCURRENTSURF
SU-SN+l

ELSE
WATERREGIONBOTTOMSURF-CURRENTSURFLASEL
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ENDIF
ELSEIF ((SPN.NE.1) .AND. (SPN.NE.

c NUMOFSPACERS (DESNUM (COLM, ROW) ))) TEEN
SPACERTOPSURF-WATERREGIONBOTTOHSURF
CURRENTSURF-SUREFVALUESPEC (WATERREGIONBOTTOMSURF)-

c SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)
CURRENTSRFLABEL-0
DO 3236 V-i,(SN-i)

IF SURFTYPESEC(V).EQ.'PZ') TEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CORRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

3236 CONTINUE
IF CURRENTSURFlABEL.EQ.0) TEEN

SPACERBOTTOMSURF-SN
SURFTYPESPEC(SN)-PZ'
SUUFVUJUESPEC(SN)-CURRENTSURF
SN-SNfi

ELSE
SPACERBOTTOMSURF-CURRENTSURFLABEL

ENDIF
WATERREGIONTOPSURF-SPACERBOTTOHSURF

. 9 CURRENTSURF-SPACERDIST(DESNUM (COLUMN,ROW),(SPN+1))
CURRENTSURFLABEL-0
DO 3238 V-i,(SN-l)

IF SURFTYPESECV).EQ.'PZ') TEEN
IF ABS(SURFUALESPEC(V)-CURRENTSURF).LT.10.0001)) TEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

3238 CONTINUE
IF CURRENTSURFLABEL.EQ.0) TEEN

WPTERREGIONBOTTOtSURF-SN
SURETYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
WATERREGIONBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ELSEIF (SEN.EQ.NUMOFSPACERS(DESNUM(COLUMN,ROW))) TEN

SPACERTOPSURF-WATERREGIONBOTTCMSURF
CURRENTSURF-SURFVALUESPEC(WATERREGIONBOTTOMSURF)-
SPACEREEIGHT(DESNUM(COLUMN,ROW),SPN)
CURRENTSURFLABEL-0
DO 3240 Vi,(SN-i)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF
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3240 CONTIN1E
IF (CORRENTSMUPLABL.EQ. 0) THEN

PACERBOTTOHSM3X-SN
SURTYPESPECSN)-'PZ'
SURFYALUESPEC SN) SCURENTSURF
SN-SN+1

ELSE
SPACERBOTTOMSURF-CURRENTSURELABEL

ENDIF
lASERREGIONTOPSURF-SPACERBOTTOMSURF
WATERREGIONBOTTOMSURF-NODEBOTTOMSDRF

ENDIF
* EWrite the current homogenized spacer region cell in this GT universe.

IF (GTSPLIT.NE.1) THEN
WRITE(30,3242) LN, ROWOSPACHLNUM(DESNM (COLUMN,ROW),SPN),

c (-l*EOMOSPACERDEN(DESNUMO(OLUMN,ROW),SPN) ) GTORSURF,
c (-*SPACERTOPSURF), SPACERBOTTOMSURF, GTUNIVIOOLUMN,ROW),
c SPN

3242 FORMAT(Tl,14,T6,14,Tll,G14.8,T25,14,IX,14,lX,I4,
c I IMP:N-1 U-',14,
c ' H Homogenized region for spacer ',12)

L-LN+i
* Write the water region cell below the current homogenized spacer cell
in this GT universe.

WRITE(30,3244) LN, BMODML, (-IMODDENSITY), GTORSURF,) c (-*WATERREGIONTOPSURF), WTERREGIONBOTTOMSURF,
c GTUNIV(COLUMN,ROW)

3244 FORMAT(Tl,14,T6,14,Tll,Fl0.8,T25,14,lX,14,1X,14,
c ' IMP:N-l U-',14,' $ Borated moderator region')

LN-LN+l
ELSEIF GTSPLIT.EQ.1) THEN
DO 3270 SECT-1,NUMOFGTAXS(DESNUM(COLUMN,ROW))

IF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.
c SURFVALUESPEC(SPACERTOPSURF)).AND.
e (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
c SURFJALUESPEC(SPACERBOTTOMSURF))) THEN

WRITE(30,3246) LN, OMOSPACMLNUK(DESNUM(COLUMN, ROW) ,SPN),
c (-l*HOMOSPACERDEN(DESNtM(COLUMN,ROW)*SPN)),
c GTSECTORSURF(SECT),
c I-1*SPAERTOPSURF), SPACEREOTTONSURF, GTUNIV(COLUMNROW),
c SPN

3246 FORMAT(Tl,14,Tg,I4,Tll,G14.8,T25,4,lX,14,lX,14,
c ' IMP:N-l U-',14,
c ' S Homogenized region for spacer ',12)

LN-LN+l
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).EQ.

c SURFVALUESPEC(SPACERTOPSURF)) .AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
c SURFVALUESPEC(SPACERBOTTOMSURF))) THEN

WRITE(30,3249) LN, OMOSPACMLNUM(DESNuM(CoLuMN,ROW),SPN),
c (-1*HOMOSPACERDEN(DESNUM(COLVMN,ROW),SPN)),
c GTSECTORSURF(SECT),
c (-l*SPACERTOPSURF), SPACERBOTTOMSURF, GTUNIVICOLUMN,ROW),
c SPN
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3248 FOPMST(Tl,4,T6,r4,Til,G14.8,T25,14,X,I4,1X,14,
c ' IHP:N-1 U-',14,
c ' $ Homogenized region for spacer ',12)

LN-LN41-
ELSEIF (SURFVALUESPEC(GTSECTTOPSURF(SECT)).EQ.

c SUFiVALUESPEC(SPACERTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).EQ.
c SURFALUESPEC(SPACERBOTToMSURF))) TEEN

NRITE(30,3250) IN, HOMOSPACHLNUH(DESNUM(COLUMN,ROW),SPN),.
c (-1*BOMOSPACERDEN(DESNM(COLUMN,ROW) ,SPN) ),
c GTSECTORSURF(SECT),
c (-1*SPACERTOPSURF), SPACERBOTTOMSURF, GTUNIV(COLUMN,ROW),
c SPW

3250 FORMAT(T1,14,T6,14,T11,G14.8,T25,14,lX,14,lX,14,
c IHP:N-1 U-',14,
c ' $ Homogenized region for spacer ',12)

LN-LN+1
ELSEIF (SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.

c SURFVALUESPEC(SPACERTOPSURF)).AND.
C (SURFV'ALUESPEC(GTSECTBOTSURF(SECT)) .EQ.
c SURFVALUESPEC(SPACERBOTTOSURF))) TEN.

WRITE(30,3252) LN, HOMOSPACHLNUM(DESNUM(COLUMN,ROW),SPN),
a c -lROHMOSPACERDEN(DESNUM (COLUMN, ROW), SPN)),
c GTSECTORSURF(SECT),
c (-*SPACERTOPSURF), SPACERBOTTOMSURF, GTUNIV(COLUMN,ROW),
c SPN

3252 FORMAT(Tl,14,T6,14,Tll,G14.8,T25,14,lX,14,1X,14,
c ' IMP:N-1 U-',I4,
c $ Homogenized region for spacer ,12)

LN=LN+1
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.

c SURFVALUESPEC(SPACERTOPSURF)) AND.
c (SURFVALUESPEC(GTSECTEOTSURF(SECT)).GT.
c SURFVALVESPEC(SPACERBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTEOTSURF(SECT)).LT.
c SURFVALUESPEC(SPACERTOPSUR))) TEN

WRITE(30,3254) LN, OMOSPACHNUMDESNUM(COLUMN,RO),SPN),
c (-l*HOMOSPACERDEN(DESNUM(COLUMN,ROW),SPN)),
c GTSECTORSURFSECT),
c (-I*SPACERTOPSURF), GTSECTBOTSURF(SECT),
c GTUNIV(COLUMN,ROW), SPN

3254 ORMPAT(Tl,4,T6,4,Tll,G4.,T25,14,1X,14,1X,I4,
c 11 MP:N-1 U-',I4,
c ' $ Homogenized region for spacer ,12)

LN-LN+l
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)) .LT.

c SURFVALUESPEC(SPACERTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)) LT.
c SURFVALUESPEC(SPACERDOTTONSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPStRF(SECT)).GT.
c SURFVALUESPEC(SPACERBOTTOMSUR))) THEN

WRITE130,3256) LN, HOMOSPACMLNUM(DESNUM(COLUMN,ROW),SPN),
c (-*HOMOSPACERDEN(DESNUM(COLUWN,ROW),SPN)),
c GTSECTORSURF(SECT),
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c (-l*GTSECTTOPSORF(SECT)), SPACERBOTTOMSURF,
c GTUNIV(COLMIN,ROW), SPN

3256 FORMWTITl,T4,T6,I4,Tll,GI4.E,T25,I4,1X,14,1X,I4,
c ' IP:N-l U-',I4,
c ' S Homogenized region for spacer ',I2)

LN-LN+l
ENDIF

* Write the water region cell-below the current homogenized spacer cell
in this GT universe.

IF ((SURFMVLUESPEC(GTSECTTOPSURF(SECT)) .GT.
c SURE LUESPEC(NATERREGIONTOPSURF)).AND.
c (SMLVAWESPEC (GTSECTBOTSVRF (SECT)) . LT.
c SURFUVLUESPEC(WATERREGIONBOTTOMSURF))) TEEN

WRITE(30,3256) LN, BMODML, (-l*MODDENSITY),
c GTSECTORSURF(SECT),
c (-1*WATERREGIONTOPSURF), ATERREGIONBOTTOMSURF,
C GTUNIV(COLUHN, ROW)

3258 FO4NATIT,14,T6,14,Tll,FlO.E,T25,I4,IX,I4,lX,14,
c ' IP:N-1 U-'14,' $ Borated moderator egion')

LN-LNsl
* E:LSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT) ) .EQ.

c SURFVALUESPEC (WATERREGIONTOPSURF) ) .AND.
c ISURFVLUESPEC (GTSECTBTSVRF(SECT)).LT.

* c SURFVALUESPEC(WATEREGIONBOTTOMSURF))) THEN
WRTE(30,3260) LN, H0DM, -lHODDENSITY),

c GTSECTORSURF(SECT),
.- c-WATERREGIONTOPSURF), WATERRGIONBOTTOMSURF,
c GTUNIV(COLUMN, ROW)

3260 FORMT(T,14,T6,4,Tll,FlO.S,T25,I4,1X,14,1X,14,
c ' INP:N-l U-',140, S Borated moderator region')

LN-LN+1
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).EQ.

c SMRFVALUESPEC(WATERREGIONTOPSURF)) .AND.
c (SURFVALUESPEC(GTSECTEOTSURF(SECT)).EQ.
e SURFVALUESPEC(WATERREGIONBOTTCMSURF) ) THEN

WRITE(30,3262) LN, BMODML, (-l*MODDENSITY),
c GTSECTORSURF(SECT),
c (-1MATERREGIONTOPSURF), WATERREGIONBOTTOMSURF,
c GTUNIV (COLUMN, ROW)

3262 FORMA T(T1,4,T6,I4,T1,F1O.ST25,4,X,14,lX,14,
c I IMP:N-1 U-',14,' S Borated moderator region')

LN-LN+1
ELSEIF ((SURF'ALUESPEC(GTSErTTOPSURF(SECT)).GT.

c SURFVALUESPEC (HATEMEGIONTOPSURF)) .AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)) .EQ.
c SUREVALUESPEC (ATERREGIONBOTTOMSURF))) THEN

WRITE(30,3264) N, MODML, (-1*MODDENSITY),
c GTSECTORSURF(SECT),
c (-1MATER1MEGIONTOPSURF), WATERREGIONBOTTOMSURF,
c GTUN1V (COLUMN, ROW)

3264 FORMAT(Tl,4,T6,14,Tl1,F1.8,T25,14,lX,14,1X,14,
c ' IHP:N-l U-',14,' $ Borated moderator region')

LN-LN+1
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)) .GT.
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c SURFVaLUESPEC(WATERREGIONTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).GT.
c SURFVALUESPEC (ATERREGIONBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
c SUREVALUESPEC (ATERREGIONTOPSURF))) THEN

WRITE(30,3266) LN, BMODML, (-1lMODDENSITY),
c GTSECTORSURF(SECT),
c (-PWATERREGIONTOPSURF), GTSECTBOTSURF(SECT),
c GTUNIV(COLUMN,ROW)

3266 FOPMT(Tl,4,6,I4,Tll,F1O.,T25,14,lX,14,1X,I4,
c ' IP:N-l -',14,' $ Borated moderator region')

LN-LN+l
ELSEIF ((SURVALEMESPEC(GTSECTTOPSURF(SECT)).LT.

c SURFVALUESPEC(WPTERREGIONTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
c SURFVAIlUESPEC(WATERREGIONBOTTOWSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.
c SURFVALUESPEC (ATERREGIONBOTTOMSURF))) THEN

WRITE(30,3266) LN, BMODWL, (-l*ODDENSITY),
c GTSECTORSURF(SECT),
c (-l*GTSECTTOPSURF(SECT)), WYTERREGIONBOTTOMSURF,
c GTUNIV(COLUMNROW)

3268 FORMAT(T1,I4,T6,14,T11,FlO.8,T25,14,lX,14,1X,I4,
c 'lXP:N-l U-',I4, $ Borated moderator region')

LN-LN+l
32.0 ENDIF
3270 CONTINUE

ENDIF
3320 CONTINUE

ENDIF
3330 CONTINUE
3340 CONTINUE

* Write the specifications for the IT universes that are
* required to fill the assembly layout specifications previously defined.

DO 3858 ROW-1,50
DO 3856 COLUNN-1,50

* Write the IT universe specification if the assembly design is unique.
.

IF DUNIQUE(COLUMN,ROW).EQ..TRUE.) THEN
* Write'the IT specification header.

WRITE(30,3350)
3350 FORMAT(T1,'C-)

WRITE(30,3352) ASSYID(COLUMN,ROW)
3352 FORMAT(Tl,

c 'C INSTRUMENT TUBE UNIVERSE SPECIFICATION FOR ASSEMBLY ',AS)
WRITE(30,3354)

3354 FORMATT1,'C9)
* Define the upper end-fitting bottom surface.

CURRENTSURF-SPACERDIST(DESNUM(COLUMN,ROW),1)+
c ENDFITHEIGHT(DESNUM(COLUMN,ROW),2)

CURRENTSURPLABEL-0
DO 3356 V1,(SN-1)

IF SURFTYPESPEC(V).EQ.' eZ) THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN
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CURRENTSURFLBEL-V
EXIT

ENDIF
ENDIF

3356 CONTINUE
IF COURENTSURFLAEELdE0.0) THEN

OEFBOTTOHSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC (SN) -CURENTSURF
SN-SN+I

ELSE
UEFBOTTOMSURF-CURRENTSURFLAEEL

ENDIF
* Define the upper end-fitting top surface.

CURRENTSURF-SPACERDIST (DESNUM (COLUMN, ROW) 1) +
c ENDFITHEIGHT(DESNUM(COLUMN,RCW),1)+
c ENDFITEEIGBT(DESNUM(COLUMN,ROW),2)

CU= ENTSURFIABEI-O-
DO 3358 V-i,(SN-1)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ADS(SuREVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
... * ENDIF

3358 CONTINUE
--. 3358IF (CURRENTSURFLABEL.EQ.0) THEN

VEFTOPSURF-SN
SURFTYPESPEC(SN)'EZV
SURFYALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
UEFTOPSURF-CURRENTSURFLABEL

ENDIF
IF ITSPLIT.NE.1) THEN

* Define the IT top surface.
ITTOPSURF-UEFBOTTOMSURF

* Define the IT bottom surface.
CURRENTSURF-ITDATA(DESNUM(COLUMN,ROW),4)
CURRENTSURFLABEL-0
DO 3360 V-i, (SN-i)

IF SURFEYPESPEC(V).EQ.'PZ') THEN
IF ABS(SURFVALUESPECCV)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

3360 CONTINUE
IF (CURENTSURFLAEEL. EQ.0) THEN

ITBOTSURF-SN
SURFTYPESPECISN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
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ITSOTSURF-nCuRRENTSURFLPEEL
ENDIF

* Define the IT outer radius surface.
CURENTSURF-ITDATA(DESNUM (COLUN, ROW), 2)
CURRENTSURABEL'0
DO 3362 V-1, (SN-i)

IF SUlFYPESEC(V).EQ.'CZ') THEN
IF (ABS(SURF ALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURENTSURFEADELInV
EXIT

ENDIF
ENDIF

3362 CONTINUE
IF (CURRENTSURlADEL.EQ.0) THEN

ITORSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALVESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
ITORSURF-CURRENTSURFLBEL

ENDIF
* Define the IT inner radius surface.

CURRENTSURF-ITW TA(DESNUM(COLU, ROW),1)
CURRENTSURFLABEL-0
DO 3364 V-i, (SN-i)

IF (SURFYPESPEC(V).EQ.CZ) THEN
IF (ABS(SURFVALUESPEC(V)-CORRENTSURF).LT.(0.000l)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

3364 CONTINUE
IF (CURRENTSURFLBEL.EQ.0) THEN

ITIRSURF-SN
SURFTYPESPEC(SN)-'CZ'
SU.FVALUESPEC (SN)-CURREINTSURF
SR-SN+Z

ELSE
ITIRSURF-CURRENTSURFLEEL

ENDIF
ELSEIF (ITSPLIT.EQ.i) THEN

DO 3374 SECT-i, NuMOFITAXS(DESNM(COLUMN,ROW))
* Define the IT top surface.

CURRENTSURF-ITAXDATA(DESNUM(COLUMN,ROW),3,SECT)
CURRENTSURFLABEL-0
DO 3366 V-i,(SN-i)

IF (SURFTYPESPEC(V).EQ.'PZI) THEN
IF (ABS (SRFVALUESPECIV)-CURRENTSVRF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF'

3366 CONTINUE
IF CURRENTSURELABEL.EQ.0) THEN
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ITSECTTOPSURF(SECT)-SN
SURYTYPESPEC(SN)MhZ t

SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
ITSECTTOPSURF(SECT)-CURRENTSURFLABEL

ENDIE
* Define the IT bottom surface.

CURRENTSUR-ITAXDATA(DESNUM(COLUMN,ROW),4,SECT)
CUPENTSURFLEBEL-O
DO 3368 V-i, SN-i)

IF SURFTYESEC(V).EQ.'PZ') TEN
IF (ABs(SURFVLUESPEC(V)-CURRENTSURI).LT.0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDF

3368 CONTINUE
IF (CULRENTSURFLABEL.EQ.0) THEN

ITSECTSOTSURF(SECT)-SN
SURF lPESPEC(SN).'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SNs1

ELSE
ITSECTBOTSURF(SECT)-CURRENTSURFLABEL

) ENDIF
-* * Define the IT outer radius surface.

CURRENTSURF-ITAXDTA (DESNUM(COLUMN,ROW),2,SECT)
CURRENTSURFLABEL-D
DO 3370 V-1, (SN-i)

IF SURETYPESECV).EQ.'CZ'). TEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

3370 CONTINUE
IF CURRENTSRFLBEL.EQ.0) THEN

ITSECTORSURF(SECT)-SN
SURFTYPESPEC(SN)e'CZ'
SURFVALUESPEC(SN)-CURPENTSURF
SN-SN+1

ELSE
ITSECTORSURE(SECT)-CURRENTSURFLABEL

ENDIF
* Define the IT inner radius surface.

CURRENTSURF-ITAXDATA(DESNUM(COLUMN,ROW),1,SECT)
CURRENTSURFLABEL-0
DO 3372 V-i,(SN-i)

IF (SURFYPESPECV).EQ.'CZ') THEN
It (ABS(SUREVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CURRENTSURFIABEL-V
EXIT

ENDIF
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3372
ENDIF

CONTINUE
IF CURRENTSURFLBEL.EQ.O) TEN

ITSECTIRSURF (SECT)-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC (SN) -CURRENTSURF
SN-SN+1

)

ELSE
ITSECTIRSURF(SECT)- CUFENTSURFLAEEL

ENDIF
3374 CONTINUE

ENDIF
* Define the lower end-fitting top surface.

CURENTSUF-ENDFITHEIGRT (DESNM (COLUMN ROW), 2)
CRRENTSURFLABEL-0
DO 3376 V-1,(SN-i)

IF SURE YPESPEC(V).EQ. PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURF.ABEL-V
EXIT

ENDIF
ENDIF

3376 CONTINUE
IF (CURRENTSURELABEL.EQ.0) THEN

LEFTOPSURF-SN
SUREFTYPESPEC(SN)-'PZ,
SURFYALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
LEFTOPSURF-CURMENTSURFLABEL

ENDIF
* Write the lower end-fitting cell specification for this empty IT
universe.
* Determine if the lower end-fitting material specification has
* previously been defined. If it has been previously defined, determine
* the lower end-fitting material specification label.

ERLEFMLUNIQUE-.TRUE.
LEAVE-. FALSE.
IF (COLUMN.NE.1).AND.(ROW.NE.1)) THEN

DO 3380 RO-1,(ROW-2)
DO 3378 CO-1,S0

IF DESNUM(CORO).NE.0) TEN
IF DESNUM(COLUMN,ROW).EQ.DESNUM(CO,RO)) THEN

FELEEMLUNIQUE-. FALSE.
LEAVE-.TRUE.
ITLEFM (COLUMN, ROW) -ITLEFML (CO, RO)
EXIT

ENDIF
ENDIF

3378 CONTINUE
IF LEAVE.EQ..TRUE. THEN

EXIT
ENDIF

3380 CONTINUE
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IF (LEAVE.EQ..FALSE.) TEN
DO 3384 O-ROWROW

DO 3382 CO-1, (COLtUMN-i).
IF DESNUM(CO,RO) .NE.0) THEN

IF DESNuNm(COLUMN,ROW) EQ.
c DESNUM(CO,RO)) TEN

FRLEMJUNIQUE-. FALSE.
LEAVE -. TRUE.
ITLEfrL( COWMN,ROW)-ITLEFML(CO,RO)
EXIT

ENDIF
ENDIF

3382 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

3384 CONTINUE
ENDIF

ELSEIF (COLUMN.EQ.1).AND.(ROW.NE.1)) TEEN
DO 3388 RO-i,(ROW-1)

DO 3386 CO-i,50
IF DESNUM(CO,RO).NE.0) THEN

IF DESNUM(COLUMN,ROW).EQ.
c DESNUMCORO)) THEN

FRLEFMLUNIQUE-. FALSE.3 LEAVE-.TRUE.
ITLEFML(COLUMN,ROW)-ITLEFKL(CO,RO)
EXIT

ENDrF
ENDIF

3386 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

3388 CONTINUE
ELSEIF (ROW.EQ.2).AND.(COLUMN.NE.2)) THEN

DO 3392 RO-,i
DO 3390 CO-i,(COLUMN-i)

IF DESNM(CORO).NE.0) TEN
IF (DESNUH(COLUMN,ROW).EQ.

e DESNUM(CO,RO)) THEN
FRLEFlLUNIQUE-. FALSE.
LEAVE-.TRUE.
ITLEFML (COLUMN, ROW) -ITLEFML (CO, RO)
EXIT

ENDIF
ENDIF

3390 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

3392 CONTINUE
ENDIF
IF FRLEFMLUNIQUE.EQ..TRUE.) THEN
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ITLEFL(COLUHN, ROW) -M
* Check Instri=ent Tube Lower End-itting Regions

Do 3398 C-1,LEFMAT(DESNUM(COLUMN,ROW),2)
IF (C.EQ.1) THEN

WRITE(200,3394) ITLEM (COLUMN,ROW),
c LEFZAIDS(DESNUM(COLUMN,ROW),C),
c (-I*LEFWTS (DESNUM (COLUMN, ROW), C))

3394 FORMAT(Tl,'M' l4,T9,A9,3X,Gl4.6,
c ' $ Instrument Tube Lower End Fitting')

ELSE
WITE(200,3396) LEFZAIDS(DESNUM(COLUMN,ROW),C),

c (-l*LEFHTS (DESNUM(COLUM, ROW),C))
3396 FORMAT(T9,A9,3X,G14.6)

ENDIF
3398 CONTINUE

WRITE(200,3400) TLEDML(COLUMN,ROW)
3400 FORMPST(T1,'MT',14,T9,'LWTR.03T')

ENDIF
IF (TSPLIT.NE.2) THEN

IF SURFVALIUESPEC(ITBOTSURF).GE.
c ENDFITREIGET(DESNUM(COLUMN, iOW), 2)) THEN

WRITE30,3402) Lw, TLEFHLCOLumN,ROW),
c (-i*LEFMAT(DESNUM(COLUMN,ROW),)), (-l*LEFTOPSURF),
c ITUNXV(COLUMN,ROW)

3402 FORMT(Tl,14,T6,14,T11,F8.5,T25,14,' IMP:N-1 U-',I4,
c ' S Lower end-fitting region')

LN-LN+1
ELSE

WRITE(30,3404) LN, ITLEFML(COLUMN,ROW),
c (-1*LEFNAT(DESNUM(COLUMN,ROW),1)), (*LEFTOPSURF),
c ITORSURF, ITUNIV(COLUMN,ROW)

3404 FORMAT(T,14,T6,4,T1i,F.5,T25,14,1X,14,
c ' HP:N-l U-',14,' S Lower end-fitting region')

LN-LN+1
WRITE(30,3406) LN, ITLEDML(COLUMN,ROW),

c (-1*LEFHAT(DESNUM(COLUMN,ROW),1)), (-1*XTBOTSURF),
c (-1*TORSURF), ITUNIV(COLUMN,ROW)

3406 FOR4MT(Tl,4,T6,14,Tll,F8.5,T25,14,1X,14,
c IMP:N-1 U-',I4,' $ Lower end-fitting region')

LN-LN+1
ENDIF

ELSEIF (ITSPLIT.EQ.1) THEN
LITS-ITSECTBOTSURF(1)
LITSOR-ITSECTEOTSURF(1)
DO 3408 SECT-2,NMOFITAXSWDESNUMICOLUMN,ROW))

IF SURFVALUESPEC(ITSECTBOTSURF(SECT)).LT.
c SURFVALUESPEC(LITS)) THEN

LITS-ITSECTBOTSURF(SECT)
LITSOR-ITSECTORSURF(SECT)

ENDIF
3408 CONTINUE

IF SURFVALUESPEC(LITS).GE.
c ENDFITHEIGHT(DESNUM(COLUMN,ROW),2)) THEN
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WRITE(30,3410) LN, TLEEML(COLM,RROW),
c (-*LEnlT(DESNUM(COLUMN,ROW),1)), -1LEFTOPSURF),
c ITUNIV (COLM, RON)

3410 FOREMT(Tl,4,T6,I4,Tll,FS.S,T25,14,' IMP:N-l U-',14,
c ' $ Instrument tube lower end-fitting')

N-LN+l
ELSE

MITE(30,3412) LN, TLEFML(COLUMN,ROW),
c (-'LEn1aT(DESNUH(COLMN,ROW),1)), -1*LEFTOPSURF),,
c LITSOR, ITUNXIV(COLUM,ROW)

3412 FORMAT(Tl,l4,T6,14,T11,FS.5,T25,14,IX,I4,
c ' IMP:N-1 U-',I4,
c $ Instrument tube lower end-fitting')

LN-LN+i
WRITE(30,3414) LN, ITLEFML(COLUMN,ROW),

c (-l*LFIM!(DESNUJ(COLMN, ROW),1)), (-1*LITS),
c (-l'LITSOR), ITUNIV(COLUQN,ROW)

3414 EORMAT(TI,14,T614,Tll,FS.S,T25.U,1X,14,
c ' IMP:N-l U-',14,
c ' $ Instrument tube lower end-fitting')

LN-LNl
ENDIF

ENDIF
* Write the upper nd-fitting cell specification for this empty IT
universe.

Determine If the IT universe upper end-fitting material specification
.. has

* previously been defined. If it has been previously defined, determine
the nar and-fittine raterlal *YPP4f4antri 1lael.

a

FRUEFMLUNIQUE-.TRUE.
LEAVE-. FASE.
IF (COLMN.NE.1).AND.(ROW.NE.2)) THEN

DO 3418 R.-1, (ROW-i)
DO 3416 00-1,50

IF (DESNUM(CO,R).NE.0) THEN
IF (DESNUM(COLUMNROW).EQ.DESNUM(CO,RO)) THEN

FRUEFMLUNIQUE-. FALSE.
LEAVE-.TRUE.
ITUEE5L(COLUMN,ROW)-ITUEENML(CO,RO)
EXIT

ENDIF
ENDIF

COWTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

CONTINUE
IF LEAVE.EQ..FALSE.) THEN

DO 3422 RO-1,(ROW-i)
DO 3420 CO-1,50

IF DESNUM(COARO).NE.0) THEN
IP (DESNUM(COLUMNROW).EQ.
DESNUM(CORO)) THEN

FRUEFMLUNIQUE-. FALSE.

3416

3418

c
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LEAVE .TRUE.
ITUEIHL(COLUMN, ROW)-ITUE (CO. DO)
EXIT

ENDIF
ENDIF

3420 CONTINUE
IF (LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

3422 CONTINUE
EtDIF

ELSEIF (COM.EQ.) .AND. (ROW.NE.1)) TEEN
DO 3426 RO-1, ROW-1)

DO 3424 CO-1,50
IF DESNUM(C,RO).NE.0) TEEN

IF (DESNUM(COLUNN,ROW).EQ.
c bESNUM(CO,RO)) TEEN

FRUEFMLNIQVE-. FALSE.
LEAVE-.TRUE.
ITUEFEL(COLUMN,ROW)-ITUEM. (CORO)
EXIT

ENDIF
ENDIF

3424 CONTINUE
IF (LEAVE.EQ..TRUE.) TEEN

EXIT
ENDIF

3426 CONTINUE
ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.1)) THEN

DO 3430 RO-1,1
DO 3428 CO-i,(COLUMN-i)

IF (DESNUM(COM).NE.0) THEN
IF (DESNUH(COLU1MN,ROW) .EQ.

c DESNUM(CO,RO)) TEEN
FREDmLUNIQuE-. FALSE.
LEAVE-.TRUE.
ITUEFML(COLUMN,ROW)-ITUEFEL(CORO)
EXIT

ENDIF
ENDIF

3428 CONTINUE
IF iLEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

3430 CONTINUE
ENDIF
IF (FRUEFELUNIQUE.EQ..TRUE.).THEN

ITEnL (COLUMN, ROW) -MN
* Check Instrwnent Tube Upper End-FLtting Regions

DO 3436 C-i, DEFAT(DESNUM COLUMN, ROW), 2)
IF (C.EQ.1) THEN

WRITE(200,3432) ITUEFL(COLUMNROW),
c DEFZAIDS (DESNUMICOLHN, Row) c),
c (-I*UEmWTS (DESNUM (COLUMN, ROW) C))
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3432 FRMT(T1, 'I,14,T9,A9,3X,G14.6,
c 1 $ Instrument Tube Upper End Fitting')

ELSE
WRITE(200,3434) UFZAIDS (DESN 1M(COLUMN,ROW),C),

c (-*UEFWTS(DESNUM(COLUN,ROW),C))
3434 FOPMT(T9,A9,3X,G14.6)

ENDIr
3436 CONTINUE

V=TE( 200,3438) ITUEFnM (COLUM, ROW)
3438 FORMAT(TI,'HT',14,T9,'LWTR.03T')

MN-MNf1
ENDIF

IF (ITSPLIT.NE.1) TEN
IF (SURFVALUESPEC(I!TOPSURF).LE.

c SURFVAUCESPEC(UEFBOTTONSURF))) TEEN
WRITE(30,3440) L, ITUEFHLdCOLN,ROW),

c (-l*UEFdAT(DESN0N(COLUHN,ROW),1)), UEMBOTTONSURF,
c (-*UEFTOPSURF), IUNIV(COLUMN,ROW)

3440 FOaNAT(T1,X4,T6,14,Tll,FS.S,T25,4,1X,4,
c ' DHs-l U-',14,' $ Upper end-fitting region')

LN-Lw+2
ELSE!F ((SURFALUESPEC(ITTOPSURF).GT.

C SVRFYALUESPEC(UEFBOTTONSURF)).AND.
c (SURFUVALESPEC(ITTOSURF).LT.
c SURFVALUESPEC(UEFTOPSURF))) THEN

3442 WRTE(30,3442) LN, TUEFHL(COLU10,ROW),
_ ~~~C - -l*OEFM;AT(DESNUM(COLUMN,ROW),l)), UEESOTTOMSURF,

c (-1*UEFSTOPSURF), ITORSURF, ITUNrV(COLUMN;ROW)
3442 FORMAT(T1,14,T6,14,T11,FS.5,T25,14,1X,14,2X,14,

c ' IpHN-l U',14,' $ Upper end-fitting region')
LN-LN+1
WRITE(30,3444) LN, ITUEML(COLUMN,ROW),

- (-*UEIET(DESNUM(COLUMN,ROW),1)), ITTOPSURF,
c (-l*EFTOPSURF), -1*IORSURF),
c ITUNIV(COLUMN,ROW)

3444 FORMaT(Tl,14,T6,14,T11,r8.5,T25,14,1X,14,1X,14,
c ' IHP:N-I U-',14,' S Upper end-fitting region')

$N-LN+1
ELSESF (SUPJVALUESPEC ITTOPSURr).EQ.

c SURFVALUESPEC(UEFTO0SURF)) TEN
* WRITE(30,3446) LN, ITUEFL(COLUHN,ROW),
c (-1*UEFMAT(DESNUM(COLUMN,ROW),1)), EFBOTTONSURF,
c (-1*UEFTOPSURF), ITORSURF, ITUNIV(COLUMN,ROW)

3446 FORMAT(TII4,T6,14,T11,FB.5,T25,14,1X,14,1X,14,
c ' IHP:N-1 U-',I4,' $.Upper end-fitting region')

L-LN+1
ENDIF

ELSEIF ITSPLIT.EQ.1) THEN
UXTS-ITSECTTOPSURF(1)
UITSOR-TSECTORSURF(1)
DO 3448 SECT-2,UUMOFITAXS(DESNUM(COLUMN,ROW))

IF (SURVALUESPEC(ITSECTTOPSURF(SECT)).GT.
c SURFVALUESPEC(UITS)) THEN

UITS-ITSECTTOPSURF(SECT)



Waste Package Operations Engineering Calculation
tle: CRC Reactivity Calclatobs for Sequoyah Ufit 2

* . Document Idenfifier. B00000000171702100006 REV 00 Macment I, Page 293 of 656

UITSORITSECTORSUE (SECT)
ENDIF

3448 CONTZNUE
IF (SURrVALUESPEC(UITS) .LE.

c SREVALUESPEC (UEFBOTTOtSURr))) THEN
WRITE(30,3450) L, ITUEFL (COLUMN,ROW),

c (-l*UErHAT(DESNM (COLUMNROW).2) , UEFBOTTOMSURF,
c (-l*UEFTOPSURF), ITUNIV(COLUMN,ROW)

3450 FORMA(Tl,4,T6,4,Tll,F8.S,T25,14,lX,14,
c IMPsN-l -',14,
c $ Instrument tube upper end-fitting')

LN-LNfl
ELSEIF ((SURFVALUESPEC(UITS).GT.

c SCRFVALOESPEC(UEFBOTTOMSURF)).AND.
C (SURFVALUESPEC(CITS).LT.
c SURFVALUESPEC(UEFTOPSRF))) THEN

WRITE(30,3452) L, ITUEFML(COLUMN,ROW),
c (-l*UEFMAT(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-l*UEFTOPSURF), UITSOR, ITUNIV(COLUMN,ROW)

- 3452 FOPMAT(TI,14,T6,14,Tll,FS.S,T25,14,lX,14,lX,14,
c ' IMP:N-l -',14,
c ' $ Instrument tube upper end-fitting')

wLKLq+1
WRITE(30,3454) LIN, ITUEL (COLUMN,ROW),

c (-*UEFElT(DESNUM(COLWMN,ROW),2)), UITS,
c (-l*UEE7OPSURF), (-1UITSOR),
c ITUNIV(COLUMN, ROW)

3454 FORMAT(TlII4T4, T11, F8.S,T25,r4,1X, I4, IX, I4 ,
c , ' IMPtN-l D-',14,
c $ Instrument tube upper end-fitting')

LN-LN41
ELSEIF (SURFYALUESPEC(ITTOPSURF).EQ.

c SURFVhLUESPEC(UEFTOPSURF)) THEN
WRiTE(30,3456) LIN, ITUEFIML(COLUNN,ROW),

c (-1-UEFAT(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-l*UEFTOPSURF), UTSOR, IUNIV(COLUMN,ROW)

3456 rORMATCTl,14,T6,14,Tll,FS.5,T25,14,IX,14,1X,14,
c INPtN-1 U-'1,4,
c ' $ Instrument tube upper end-fitting')

LN-LNsl
ENDIF

ENDIF
* Write the IT material cell in this IT universe.

IF (ITSPLIT.NE.1) TEN
Determine if the IT material Specification has

* previously been defined. If it has been previously defined, determine
* the material specification label.

CLACMLUNIQUE-.TRUE.
LEAVE-.EALSE.
IF ((COLUMN.NE.l).AND.(ROW.NE.l)) THEN

DO 360 RO-1,(ROW-1)
DO 3670 CO-l,SO

IF DESNUM(CORO).NE.0) THEN
IF (ITHATtDESNUM(COLUMNROW)) .EQ.
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c ITHAT(DESNUIM(C0,R0)1) THEN
CLAfLUNIQUE-. FALSE.
LEAVE-. TRUE.
ITML (COLUMN, ROW)-ITL (, O)
EXIT

ENDIF
ENDIF

3670 CONTINUE
IF (LEAVE.M..TRUE.) THEN

EXIT
ENDIF

3680 CONTINUE
IF LEAVE.EQ. LSE.) THEN

DO 3700 RO-ROW,ROW
DO 3690 CO-i,(COLUMN-i)

IF DESN=(CO,RD).NE.0) TEEN
IF (ITMAT(DESNUH(COLUMNOW)).EQ.

c ITMAT(DESNth(CO,RO))) THEN
CIAMDLUNIQUE-.FALSE.
LEAVE-.TRUE.
ITHL (COLUM, ROW) -ITML (CO, RO)
EXIT

ENDIF
ENDIF

3690 CONTINUE
IF (LEAVE.EQ..TRUE.) TREN

EXIT
ENDIF

3700 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.1).AND-(ROW.NE.M) THEN
DO 3720 R0-1,(ROW-1)

DO 3710 CO-1,50
IF (DESNUM(CO,RO).NE.0) THEN

IF (ITAT(DESNUM(COLUQN,ROW)).EQ.
c ITHAT(DESNUM(COAO))) TEN

CLAMLMUNIQUE-. FALSE.
LEAVE-.TRUE.
ITHL(COLUMNAOW)-ITHL(CO.RO)
EXIT

ENDIF
ENDIF

3710 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

3720 CONTINUE
ELSEIr (ROW.EQ.1).AND.(COLUMN.NE.1)) THEN

DO 3740 RO-1,1:
DO 3730 CO-i,(COLUMN-i)

IF DESNUM(CO,RO).NE.0) THEN
IF (ITHAT(DESNHM(COLUMNROW))*EQ.

c I tTWMTDESNUM(CORO)M) THEN
CLADMUNIQUE-. FALSE.
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LEAVE-.TRUE.
IT1 (OLMX, ROW)-ITML (0O, RO)
EXIT

ENDIF
ENDIF

3730 CONTINUE
IF (IVE.EQ..TRUE.) TEN

EXIT
ENDIF

3740 CONTINUE
ENDIF
IF CLAMLUNIQUE.EQ. .TRUE.) THEN

ITI (COLN, ROW) -N
* Check Instrnment Tube Haterial

rr (TMAT (DESuH (COLUMN,ROW)).EQ.1) THEN
DO 3742 C-1,2

IF C.EQ.1) THEN
WRITE(200,9300) ITHL(COLUMN,ROW)

ELsEIF C.EQ.2) TEEN
WRITE(200,9301)
WRITE(200,7000)
WRITE(200,7001)
WRITE(200,7002)
WRITE(200,9302)
WRITE (200,7003)

, WRITE(200,7004)
WRITE(200,7005)
WRITE(200,9303)
WRITE(200,9304)

ENDIr
3742 CONTINUE

ELSEiF (ITMAT DESNU(cOLUMN,Row))
c .EQ.2) TEN

DO 3744 C-1,2
IF (C.EQ.1) THEN

WRITE(200,9305) TML(COLUMN,ROW)
ELSEIF C.EQ.2) THEN

WRITE(200,9306)
WRITE(200,9307)
WRITE (200, 9308)
WRITE(200,9309)
WRITr(200,9310)
WRITE(200,7006)
WRITE(200,7007)
WRITE(200,7008)
WRITE(200,9311)
WRITE(200,9312)
WRITE(200,7009)
WRITE(200,7010)
WRITE(200,7011)
WRITE(200,9313)
WRITE(200,7012)
WRITE(200,7013)
WRITE(200,7014)
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WITE (200,7015)
ENDIF

3744 CONTINUE
ELSEIF (ITAT (DESNUM COLUMN, RW))

c .EQ.3) TEN
DO 3746 C-1,2

IF C.EQ.1) THEN
WRITE (200, 9314) THL (COLUMN, )

ELSEIF C.EQ.2) THEN
WRITE(200, 9315)
rITE(200, 9316)

WTE(200, 9317)
WRITE (200, 9318)

RITE1200,7016)
MITE(200,7017)
WRITE(200,7018)
WRITE(200,9319)
WRITE(200,9320)
WRITE(200,7019)
WMUTE(200,7020)
WRITE(200,7021)
WRITE(200,9321)
WRITE(200,7022)
WRITE(200,7023)
WRITE(200,7024)
WITE (200,7025)
WITE (200, 9322)
WRITE (200,9323)

TWRIE(200,9324)
WRITE(200,9325)
WRITE (200,9326)
WRITE(200,9327)
WRTE(200,7026)
WRITE(200,9328)
WRITE(200,9329)
WRITE(200,9330)

ENDIF
3746 CONTINUE

ENDIF
MN-MN+1

ENDIr
IF (ITMAT(DESNUM(COLUMN,ROW)).EQ.1) THEN

CLADRBO-6.56
ELSEIF (ITMAT(DESNUM(COLUMN,ROW)).EQ.2) THEN

CLADRHO-7.90
ELSEIF (ITMAT(DESNM(COLUmN,ROW)).EQ.3) THEN

CLADRHO-8.19
ENDIF
WRITE(30,3748) LN, ITHL(COLUMNROW), -1*CLDRHO),

C ITIRSURF,
c (-1*ITORSURF), (-1*ITTOPSURF), ITBOTSURF,
c ITUNIV(COLUMN,ROW)

3748 FORXMT(TI,14,T6,14,T22,F8.5,T25,14,1X,14,lX,14,1X,r4,
c ' IMP:N-1 U-',14,' $ Instrument tube')
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LN-LN~i
* Write the moderator cells within the IT in this IT universe.

WRITE(30,3750) N, EMOUML, -1SODDENSITY),
c (-*ITIRSURF), (-I TOPSRF), ITBOTSURF,
c ITUNIV(COLUMN,ROW)

3750 FORMAT(Tl,14,T6,14,Tii,FU.5,T25,14,IX,14,1X,14,
c ' IP:N-1 O-',I4,0 $ Borated moderator')

LN-LN41
ELSEIF (ITSPLIT.EQ.1) THEN
DO 3778 ECT-INUMOFGTAXS(DESNUM(COLUMN,ROW))

* Determine if the IT material specification has
* previously been defined. If it has been previously defined, determine
* the material specification label.

CLNDMUNIQUE-. TRUE.
LEAVE-. FALSE.
IF ((COLUNN.NE.).*AND.(ROW.NE.)) TEEN

DO 3754 O-i, (ROW-i)
DO 37S2 CO-1,50

IF ((DESNUH(CO,RO).NE.0).AND.
c (BA(NNUM(CORO).EQ.0)) THEN

IF ITAXHAT(DESNUM(COLUMN,ROW),SECT).EQ.
c IT4AT(DESNUM(CO,RO))) THEN

CIADMLUNIQUE-.EFLSE.
LEAVE-.TRUE.
ITAXL (COLUMN,ROW,SECT)-ITHL (CO,RO)
EXIT

ELSEIF (ITAXHAT (DESNUM (COLUMN,ROW),SECT).EQ.
c ITAXMhT(DESNUM(CORO),SECT)) THEN

CUAMUNIQUE-.FALSE.
LEAVE- TRUE.
ITAXNL(COLUMN,ROW,SECT)-ITAXNL(CORO,SECT)
EXIT

ENDIF
ENDIF

3752 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

- EXIT
ENDIF

37S4 CONTINUE
IF (LEAVE.EQ..FALSE.) THEN

DO 3758 RO-ROW,ROW
DO 3756 CO-1, (COLUMN-i)

IF ((DESNUM(CO,RO).NE.O).AND.
c (BANKNU(COvRO).EQ.0)) THEN

IF (ITAXMAT DESNM(COLMN,ROW),SECT).EQ.
c ITMAT(DESNUM(CORO))) THEN

CLUDMUNIQUE-. FALSE.
LEAVE..TRUE.
ITAXH (COLUMN, ROW, SECT) -ITML (CO, RO)
EXIT

ELSEIF (ITAXMAT (DESNUM(COLUMN,ROW),SECT).EQ.
c ITAXKATMDESNUM(CORO),SECT)) THEN

CLA1ffLUNIQUE-. FALSE.
LEAVE- . TRUE.
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ITAXM (COLUMN, ROW, SECTJ-ITAXML (C0, RO, SECT)
EXIT

ENDIF
ENDIF

3756 CONTINUE
IF (LEVE.EQ..TRUE.) TEN

EXIT
ENDIF

.3758 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.l).AND. (ROW.IE.1)) TEN
DO 3762 Rloi (ROW-i)

DO 3760 CO-,S0
IF (DESNUM(CO,RO).NE.0).AND.

c (BANXNUMCO,RO).EQ.O) TEN
IF (ITAXHAT(DESNMt(COLUMN,ROW),SECT).EQ.

c ITIAT(DESNUM(CO,RO))) THEN
CIADULUNIQUE-.FALSE.
LEAVE-.TRUE.
ITAXHL(COLUMNROW,SECT)-ITHL(CO,RO)
EXIT

ELSEIF (ITAXMT(DESNUH(COLUMN,ROW),SECT).EQ.
c ITAXMAT(DESNUM(CO,RD),SECT)) THEN

CLADMLUNIQUE-. FALSE.
LEAVE-.TRUE.
ITAXEL (COLUMN, ROW, SECT) -lTAXML (CO, RO, SECT)
EXIT

ENDiF
ENDIF

3760 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

3762 CONTINUE
ELSEIr ((ROW.EQ.i).AND.(COLUMN.NE.1)) THEN

DO 3766 RD-1,1
DO 3764 CO-i, (COLUMN-i)

IF ((DESNu(CO,RO).NE.O).AND.
c (BANKNUM(CO,RO).EQ.0)) TEEN

IF (ITAXMAT(DESNUH(COLUMNROW),SECT).EQ.
c ITMAT(DESNUM(CORO))) TEEN

CLAMILUNIQUE-.FALSE.
LEAVE-.TRUE.
ITAXEL(COLUMN,ROW,SECT)-ITML(CORO)
EXIT

ELSEIF (ITAXtAIT(DESNMU(COLUMN,ROW),SECT).EQ.
c ITAXAT (DESNUM(COvR0),SECT)) TEEN

CLADMLUNIQUE-.FALSE.
LEAVE-.TRUE.
ITAXML (COLUMN, ROW, SECT) -ITAXML (CO, RO, SECT)
XIT

ENDIF
ENDIF

3764 CONTINUE
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IF LE&VE.EQ..TRE.) TEN
EXIT

ENDIF
3766 CONTINUE

ENDIF
IF (CIMILEQUE.EQ..TRUE.) THEN

ITAXHL (COLUMN, W, SECT)OHN
* Check Guide Tube Material

IF (ITAXHAT(DESNUH(COLUMNROW),SECT) .EQ.1) THEN
DO 3768 0-1,2

IF C.EQ.1) THEN
RITE(200,9300)- ITAXML(COLUMN,ROW,SECT)

ELSEIF C.EQ.2) THEN
WRITE (200,9301)

FITE(200,7000)
WITE(200,7001)
WRITE(200,7002)
WRITE(200,9302)
WRITE(200,7003)
WPITE(200,7004).
MRITE(200,7005)

WRITE(200,9303)
WRITE(200,9304)

ENDIF
3768 CONTINUE

-) ElSIF (ITAXAT (DESNU(CDLUHN, RW), SECT)
--* c .. EQ.2) TEN

DO 3770 C-1,2
IF (C.EQ.1) THEN

WRITE(200, 9305) ITAXML(COLUMN,ROW,SECT)
ELSEIF C.EQ.2) THEN

WRITE(200,9306)
WRITE(200,9307)
WRITE(200,9308)
WRITE(200,9309)
WRITET(200,9310)
WITE(200,7006)
WRITE(200,7007)
WRITE (200,7008)
WRITE(200,9311)
WRITE(200,9312)
WRITE (200, 7009)
WRITE(200,7010)
WRITE(200,7011)
WRITE(200,9313)
WRITE(200,7012)
- RITE(200,7013)
WRITE(200,7014)
WRITE(200,7015)

ENDIF
3770 CONTINUE

ELSEIF ITAXHAT(DESNUMCCOLUMN,ROW),SECT)
c .EQ.3) THEN

DO 3772 C-1,2
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.)

IF C.EQ.l) THEN
WRITE(200,9314) ITAXL(COLUMNROW,SECT)

ELSEIF C.EQ.2) THEN
WRTE (200,9315)
WUTS (200,9316)
WRIET(200,9317)
WRITE (200,9318)
WRITE(200,7016)
WRITE(200,7017)
WRITE(200,7018)
WRITE(200,9319)
WRITE(200,9320)
WRITE (200,7019)
WRITE (200,7020)
WRITE(200,7021)
WRITE (200,9321)
WITE (200,7022)
RITE(200,7023)

WRITE(200,7024)
WRITE(200,7025)
WFIT2Q0,9322)
WRITE (200,9323)
WRITE (200,9324)
WRITE(200,9325)
WRITE(200,9326)
WRITE(200,9327)
HRITE(200,7026)
WRITE(200,9328)
WRITE(200,9329)
WRITE(200,9330).

ENDIF
3772 CONTINUE

ENDIF
MN-MN+1

ENDIF
IF ITAXHATWDESNUM(COLUMNRW),SECT).EQ.1) TEEN

CLADRh-6. S6
ELSEIF (ITAXHAT(DESNUM(COLUMN,ROW),SECT).EQ.2) THEN

CLADREO-7.90
ELSEIF ITAXHAT(DESNUM(COLUMNROW),SECT).EQ.3) TEEN

CLADRNO-8.19
ENDIF
WRITE030,3774) LN, ITAXHL(COLUMNAOW,SECT), (-2*CLhDRHO),

c ITSECTIRSURF(SECT),
c (-l*ITSECTORSURF(SECT)), (-1*ITSECTTOPSURF(SECT)),
c ITSECTBOTSURF(SECT), ITUNIV(COLUHN,ROW)

3774 FORNAT(TI,I4,T6,14,T1l,FS.S,T25,14,1X,14,lX,14,X,14,
c ' IHP:N-1 U-',14,' S Instrument tube')

LN-LN+1
write the moderator cells within the IT in this IT universe.

WRITE(30,3776) LN, BMODML, -P*HODDENSITY),
c f-i*ITSECIRSURF(SECT)), (-l*ITSECTTOPSURF(SECT)),
c ITSECTBOTSURFISECT), ITUNIV(COLUMN,ROW)

3776 FIOMAT(Tl,4,'T6,14,TI2,FS.5,T25,4,lXI4,lX,14,
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c ' INPsN-1 U-',
c ' $ Borated moderator inside instrument tube')

LN-N+i
3778 CONTINUE

ENDIF
* Loop through the regions above the IT (i.e. the appropriate upper core
regions)
* Define the upper region lower surface.

IF (DREANK2(COLUN,ROW).NE.0) THEN
IF (AEDES(ANKNUH(COLUNO,ROW)).EQ. 'PMh ') THEN

DO 3786 REGION-i. NUREGABOVEBPM
* Determine the current upper region's lower surface specification.

IF REGION.EQ.1) THEN
REGIONTOPSURF-SYSTENTOP
CURRENTSURF-SURFWALUESPEC(SYSTENTOP)-

c REG3BVEPRA(REGION,I)
ENDIF
CURRENTSRF-SURFVALUESPEC (REGIONTOPSURF) -

c REGAFOVEBPRA(REGION,1)
IF (REGION.EQ.NMREABOVEBPRA) THEN

REGIONBOTTOSURF-UEFTOPSURF
ELSE
CURRENTSURFLABEL-O
DO 3780 V-1,(SN-1)

IF (URFTYPESPEC(V).EQ.'PZ'3 THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLASEL-V
EXIT

ENDIF
ENDIF

3780 CONTINUE
IF MCURRENTSUP.FJAEL.EQ.0) THEN

REGIONBOTTOMSURF-SN
SURPTYPESPEC(SN)-'PZ'
SWRFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
REGIONBOTTONSURF-CURRENTSURFLABEL

ENDIF
ENDIF

* Write the cell specification for the IT universe upper region.
IF-(REGION.EQ.1) THEN

WRITE(30,3782) IN, FRUREGIONML(COLUNN,ROW,REGION),
c (-1REGAB0VEBPR4(REGION,2)),
c REGIONBOTTOMSURF, ITONIV(COLUMNROW), REGION

3782 FORHAT(Tl,14,TE,I4,Tll,F8.5,T25,14,
c ' IMPsN-l U-',14,' S Upper core region ',12)

LN-LN+l
REGIONTOPSURF-REGIONBOTTOmSuRF

ELSE
WRITE(30,37B4) LN, fRUREGIONmL(COLUMN,ROW,REGION),

c (-i*REGAMOVEBPEA (REGION, 2)), (-*REGIONTOPSURF),
c REGIONBOTTOMSURF, ITUNIV(COLUMN,ROW), REGION

3784 FORMAT(Ti,14,T6,I4,Tll,r8.5,T25,14,1X,14,
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c ' IMPN-l U-',14,' S Upper core region 'I2)
IW-LNi
REGIONTOPSURF-REGIONDOTTOMSURF

ENDIF
3786 CONTINUE

ELSEIF BUES(BANKNUH(COLUMN,ROW)) .EQ. 'CRA ') TEN
DO 3794 EGION-I,NUMREGABOVECRA

Determine the current upper region's lower surface specification.
IF (REGION.EQ.1) THEN

REGIONTOPSURF-SYSTEMTOP
CURRENTSURF-StREVALUESPEC(SYSTENTP)-

c REGABOVECRA(REGION, 1)
ENDIF
CURRENTSUBF-SURFYALUESPEC( REGIONTOPSURF)-

c REGABOVECRA(REGION,l)
IF REGION.EQ.NUHEGABOVECRA) THEN

REGIONBOTTONSURF-UEFTOPSURF
ELSE
CURRENTSURFLUEEL-0
DO 3788 V-i,(SN-i)

IF SURFlYPESPEC(V).EQ.'PZ) TEN
IF ABS(SURFVALftSPEC(V)-CUERENTSURF).LT.(0.0001)) THEN

C ENTSURFLABEL-V
EXIT

ENDIF
ENDIF

3788. CONTINUE
IF CURRENTSURFLAEL.EQ.0) THEN

REGIONBOTTONSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFJALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
REGIONBOTTOWSURF-CURRENTSURFLABEL

ENDIF
ENDIF

* Write the cell specification for the IT universe upper region.
IF (REGION.EO.1) TEN

WRITE(30,3790) LN, FRUREGIONML(COLUMN,ROW,REGION),
c (-PREAEOVECRA(REGION,2)),
c REGIONBOTTOHSURF, ITUNIV(COLUMN,ROW), REGION

3790 FORAT(T,14,T6,4,TI,FB.5,T25,14,
c ' MPtN-l U-'14,' $ Upper core region ',12)

LN-LN+1
REGIONTOPSURF-REGIONBOTTOESURF

ELSE
WRITE(30,3792) LN, FRUREGIONML(COLUMN,ROW,REGION),

c (-l*REGABOVECRA(REGION,2)), (-I-REGIONTOPSURF),
c REGIONBOTTOMSURF, ITUNIV(COLUMN,ROW), REGION

3792 FORT(T,I,T6,4,TllF8,5,T25,I4,IX,I4,
c ' IMPsN-1 U-',14,' S Upper core region ',12)

LN-LN+l
REGIONTOPSURF-REGIONBOTTOMSURF

ENDIF



Waste Package Operations Engineering Calculation
ifle: CRC Reactivity Clculations for Sequoya Unit 2

Documnt Identifier. BOOOOO-01717.0210-00006 REV 00 Aachment I, Page 303 of 656

3794 CONTINUE
ELSEIF (ANKDES(9UZ(COLUM,ROW)) .EQ.APSRIL TEN

DO 3802 REGION-l,NMIREGABOEASRA
* Determine the current upper region's alower surface specification.

IF (REGION.EQ.1) TEEN
REGIONTOPSURF-SYSTEHTOP
CURRENTSURF-StRF'ALUESPEC(SYSTEHTOP)-

c REGABOVEAPSRA(REGION,1)
ENDIF
CURRENTSURF-SURFVALUESPEC(REGIONTOPSURF)-

c REGABOVEAPSRA(REGION,1)
IF REGION. EQ. WMREGABOVEAPSRA) TEN

REGIONBOTTOMSURF-UEFTOPSURF
ELSE
CURRENTSURFLADEL-0
DO 3796 V!-, (SN-1)

IF (SURFTYPESPEC(V).EQ.'Z9) TEEN
IF (ABS (SMVALDESPEC(V)-CURRENTSURF).LT.(0.0001)) TEEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

3796 CONTINUE
IF (CURRENTSuRFLABELL.E.0) TEEN

REGIONBOTTOMSURF-SN3 SURF YPESPEC(SN)- PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
REGIONBOTTOMSURF-CURRENTSURFLAEEL

ENDIF
ENDIF

* Write the cell specification for the IT universe upper region.
IF REGION.EQ.1) TEEN

WRITE(30,3798) LN, FRUREGIONNL(COLUMN,ROWREGION),
c (-PREGABOEAPSRW(REGION,2)),
c REGIONBOTTOMSURF, TUNV (COLUMN,ROW), REGION

3798 FORP^T(T,I4,T6,I4,TlI,F9.S,T25;I4,
c ' IHP:N-l -',4,' U Upper core region %,12)

LN-LN+l
REGIONTOPSURF-REGIONBOTTOMSURF

ELSE
WRITE(30,3800) LN, FRUREGIONML(COLUMN,ROW,REGION),

c (-I*REGABOVEPSRA(REGION,2)), (-l*REGIONTOPSURF),
c REGIONBOTTOMSURF, ITUNIV(COLUMN,ROW), REGION

3800 FORMA(T1,14,T6,4,TI,FS.5,T25,14,iX,I4,
c I IMP:M-l U-',14,' Upper core region ',S2)

LN-LN+l
REGIONTOPSURF-REGIONBOTTOMSURF

ENDIF
3802 CONTINUE

ENDIF
ENDIF
IF (BANKNUM(COLUMN,ROW).EQ.0).AND.
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c (ASSYIDCOLUMNMOWM .IE.'' )) TEN
DO 3610 REGIQN-1,NUHRWA3OVE

* Determine the current upper region's lower surface specification.
IF (REGION.EQ.1) THEN

REGIONTOPSURF-SYSTEHTOP
CURRENTSURF-SURFVALUESPEC (SYSTEHTOP) -

c REGABOVE (REGION, 1)
ENDIF
CURRENTSURF-SURFVALUESPEC(REGIONTOPSURF)-

c REGABOVE(REGION,1)
IF REGION.EQ.NUHREGABOVE) TEN

REGIONBOTTOMSURF-UEFTOPSURF
ELSE
CURRETSURFLAEL-0
DO 3804 V-1, (N-1)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVPALESPEC(V)-CURRENTSURF).LT. (0.0001)) TEEN

CURRENTSURFMAMEL-V
EXIT

ENDIF
ENDIF

3804 CONn
IF CURRENTSURFLABEL.EQ.O) TEEN

REGIONBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN41

ELSE
REGIONBOTTONURF-CURRENTSURFLABEL

ENDIF
ENDIF

* write the cell pecification for the IT uniVerse upper region.
IF (REGION.EQ.1) TEN

WRITE(30,3806) LN, FMUREGIONML COLUN,ROW,REGION),
c- (-l*REGABOVE(REGION,2)),
c REGIONBOTTOMSURF, ITUNIV(COLUHN,ROW), REGION

3806 FORMAT (Ti, I4, T6, 14,T11, F6.5,T25,14,
c ' IMPIN-1 U',14,' $ Upper core region ,12)

LN-LN+l
REGIONTOPSURF-REGIONBOTTOMSURF

ELSE
WRITE(30,3808) LN, FRUREGIONML(COLUMN,ROW,REGION),

c (-1*REGABOVE(REGION,2)), (-1*REGIONTOPSURF),
c REGIONBOTTONSURF, ITUNIV (COLUMN,ROW), REGION

3808 FORMATIl,14,T6,I4,T11,F8.5,T25,14,lX,I4,
c IMP2Nl -',I4,0 $ Upper core region ,12)

LN-LN+1
REGIONTOPSURF-REGIONBOTTOESURF

ENDIF
3810 CONTINUE

ENDIF
SPACHEIGHT-0.0

* Loop through the spacer and moderator regions along the axial
* length of the IT (from top to bottom).
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DO 3812 PN-1,NIOFSPACERS(DESNUM(COLMJN, ROW))
SPACHEIGHT-SPACHEIGT+SPACEREEIGHT(DESNM (COLUMN, RDW),SPN)

3612 CONTINUE
DO 3854 PN-1NUMOFSPACERS(DESNUM(COLUMNROW))

* Define the homogenized spacer region bounding surfacea.
IF (SPN.EO.i) THEN

SPACERTOPSURF-VEFBOTTOMSURF
CURRENTSURF-SURFVALUESPEC(UEFBOTTOMSURF})-

c SPACERBEIGHT(DESNUM(COLUMN,ROW),SPN)
CURRENTSORFLABEL-0
DO 3814 V-1,(SN-1)

IF SURFTYPESPEC(V).EQ.1PZ') THEN
IF ABS(SURFU1LUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLASEL-V
EXIT

ENDIF
ENDIF

3814 CONTINUE
IF (CURENTSURFLABEL.EQ.0) THEN

SPACERBOTTOMSURF-SN
SURFYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CORRENTSURF
SN-SN+1

ElS
SPACERBOTTOMSURF-CURRENTSURFLABEL

ENDIF
WATERREGIONTOPSURF-SPACEREOTTOMSURF
CURRENTSURF-SPACERDIST(DESNUK(COLUMN,ROW),(SPN+1))
CURRENTSURFLABEL-0
DO 3816 V-1,(SN-1)

IF SURFTYPESPEC(V).EQ.'PZ) TEEN
IF ABSiURFVALuESPEC(v)-CURRENTSuRF).LT.(o.oo)) THEN

CUERENTSURFLAHEL-V
EXIT

ENDF
ENDIF

3916 CONTINUE
IF CURRENTSURFIABEL.EQ.0) THEN

ATERREGIONBOTTOWSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVAWUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
WATERREGIONBOTTOSURF-CURRENTSURFLABEL

ENDIF
ELSEIF ((SPN.NE.1).AND.(SPN.NE.

c NUMOFSPACERS(DESNUM(COLUMN,ROW)))) THEN
SPACERTOPSURF-WATERREGIONBOTTOMSURF
CURRENTSURF-SURFVALUESPEC (WATERREGIONBOTTOMSURF) -

c SPACERHEIGHT (DESNUM (COLUMN, ROW) ,SPN)
CURRENTSURFLaBEL-0
DO 3818 V-i,(SN-i)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (SAB(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN
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CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

3818 CONTINUE
IF CURRENTSURFlALEL.EQ.0) TEN

SPACERBOTTOMSURF-SN
SORFTYPESPEC(SN)-'PZ'
SURFMALUESPEC (SN) -CURENTSURF
SN-SN+1

ELSE
SPACERBOTTOMSURF-CRRENTSURFLS EL

ENDIF
WATERREGIONTOPSURP-SPACERSOTTOMSURF
CURRENTSURF-SPACERDIST (DESNUM (COLMN, ROW), (SPN+i))
CURRENTSURFIMEL-O
DO 3820 V-1, (SN-i)

IF (SURFTYPESPEC(V).EQ.'PZ') TEN
IF (ABS (SUURFVLUESPEC(V)-CURENTSURF) .LT. (0.0001)) TEN

CURRENTSURFLPBEL-V
EXIT

ENDIF
ENDIF

3820 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

WATERREGIONBOTTCMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SUREVALUSPEC (SN)-CURRENTSURF
SN-SN+1

ELSE
WATERREGIONBOTTOMSDRF-CURRENTSURFLABEL

ENDIF
ELSEIF (SPN.EQ.NMOFSPACERS (DESNW(COLUMN,ROW))) THEN

SPACERTOPSURF-WATEtREGIONEOTTOMSURF
CURRENTSURF-SURFVAiLUESPEC (WATERBEGIONBOTTOSSURF)-

c SPACEREEIG (DESNUM (COLUMN, ROW),SN)
CURRENTSURFLABEL-0
DO 3822 V, (SN-i)

IF (SURFTYPESECV).EQ.'PZ') TEN
IF (ABS(SURFAP1ESPEC(V)-CURRENTSURF) .LT. (0.0001)) THEN

CURRENTSURELBEL-V
EXIT

ENDIF
ENDIF

3822 CONTINUE
IF (CURRENTSURFLABEL. EQ.0) THEN

SPACERBOTTOMSURF-SN
SURFTYPESPECSN-'PZ'
SURVALWESPEC (SN) -CURVENTSURF
SN-SN+1

ELSE
SPACERBOTTOM4SURF-CTURENTSURFLABEL

ENDI!
WATERREGIONTOPSURF-SPACERBOTTOIMSURF
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WATERREGIONBOTTOHSORF-NODEBO=OMSURF
ENDIF

* Write the current homogenized spacer region cell in this IT universe.
IF (ITSPLIT.NE.1) TEN

WRITE(30,3824) L, OMOSPACMHUH(DESNUM(COLUMN,ROW),SN),
c (-l*BOMOSPACIRDEN(DESNUM(COLUMN,ROW),S W)), ITORSUR,
c (-l*SPACERTOPSDRF), SPACERBOTTOMSURF, ITUNIV(COLUMN,ROW),
c SPN

3824 FORMT(Tl,I4,T6,14,Tll,GI4.8,T25,14,IX,14,lX,I4,
c IMP:N-l U-',14,
c ' Eomogenrzed region for spacer ,I2)

LN-LN+l
* Write the water region cell below the current hmogenized spacer cell
in this IT universe.

WRITE30,3826) LN, DHODML, (-'MODDENSITY), ITORSURFO
c (-I*NATERREGIONTOPSURF), WATERREGIONBOTTOMSURF,

* c ITUNrV(CotCmN,ROW)
3826 FORMATTl,1,T6,14,Tll,F0.,T25,I4,X,14,1X,14,

c IMP:N-l -',4,' $ Borated moderator')
LN-LN+-

ELSEIF (ITSPUIT.EQ.l) TEN
DO 3852 SECT-i,NOFITAXS(DESNUN(COLUMN,ROW))

IF ((SURFVPLUESPEC(ITSECTTOPSURF(SECT)).GT.
c SURFVALUESPEC(SPACERTOPSURFr).AND.
c (SURFVALUESPEC(ITSECTBOTSURF(SECT)).LT.
c SURFVALUEPEC(SPACERBOTTOHSURF))) THEN

WRITE(30,3828) LN, OMOSPACMLNU(DESNUM(COLUMNROW),SPN),
c f-l*RNOOSPACERDEN(DESNtN(COLUMN,ROW),SPN)),
c ITSECTORSURF(SECT),
c (-*SPACERTOPSURF), SPACERBOTTOHSURF, ITUNIV(COLUMN,ROW),
c SPN

3828 FORMAT(TlI4,T6,14,Tll,Gl4.8,T25,14,lX,14,I,14,
c 'NP:N-l U-',14,
c ' $ omogenized region for spacer , I 2 )

LN-N+l
ELSEIF ((SURFVALUESPEC(ITSECTTOPSURF(SECT)).EQ.

e SMEvaLUESPEC (SPACERTOPSVRF)).AND.
c (SURFVALUESPEC(ITSECTBOTSURF(SECT)).LT.
e SURFVALUESPEC (SPACERBOTTOMSURF))) THEN

WRITE(30,3830) N, OMOSPACMLNM(DESNUM(COLUMN,RoW),SpN),
c (-l*HOMOSPACERDEN(DESNUK(COLUMNROW),SPN)),
c ITSECTORSRF(SECT),
e (-I*SPACERTOPSURF), SACERBOTTOMSURF, ITUNIV(COLUMN,ROW),
c SPN ;

3830 FORMAT(Tl,14,T6,I4,Tll,Gl4.g,T25,I4,lX,14,lX,I4,
c ' IMP:N-l U-%,14,
e Homogenized region for spacer '1,I2)

LN-LN+l
ELSEIF f(SURFJALUESPEC(ITSECTTOPSURF(SECT)).EQ.

e SURFUALUESPEC(SPACERTOPSURF)).AND.
c (SURFVALUESPEC ITSECTBOTSURF(SECT)).EQ.
c SDRFVALUESPEC(SPACERBOTTOSURF))) THEN

WRITE(30,3832) IN, OMOSPACHLNUZ(DESNUM(COLUMN,ROW),SPN),
c (-i*ONMOSPACERDEN(DESIWH(COLUMN,5OW) ,Sp)),
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C ISFCTOPSURF(SECT),
c (-*SPAERTOPSURF), SPACERBOTSOMSURF, ITUNIV(COLUMNROW)
c SPN

3832 FORMATT1, 14, T6,14,TIL,G14.8,T25,I4,1X,14,lX,14,
C IHP:N-1 U-',14,
c $ Homogenized region for spacer ',12)

LN-LN+l
ELSEIF (SURFVALUESPECIITSECTTOPSURF(SECT)).GT.

c SURFVLUESPEC(SPACERTOPSURF)).AND.
o (SURFVALUESPEC ITSECTBOTSURF(SECT)).EQ.
e SURFMVAESPEC(SPACEREMOTOMSURF))) THEN

WRITE(30,3934) L, HOMOSPACHLNUM(DESNUM(COLUMN,ROW),SPN),
c (-l'EOHOSPACERDENDESNUM (COLMN ROW) , SPN)),,
e ITSECTORSURF(SECT),
c (-1*SPACERTOPStRF), SACERBOTTOMSURF, ITUNRIV(COLUMN,ROW)p
e SPN

3834 FORNAT(T1,14,T6,14,Tll,Gi.9,T25,I4,1X,14,lX,4,
c ' IMP:V-l U-'.Z4.
c $ Homogenized region for spacer ,12)

LNw-wXl
ELSEIF (SURFViLUESPEC(ITSECTTOPSURF(SECT)).GT.

c SURFVMLUESPEC(SPACERTOPSURF)) .AND.
e (SURFJALUESPEC(ITSECThOTSRF(SECT)).GT.
e SURFVALUESPEC(SPACERBOTTOMSURF)).AND.
c (SURFVALOESEC(ITSECTSOTSURF(SECT)).LT.
o e URFVLUESPEC(SPACERTOPSUR))) THEN

WRITE(30,3836) LN, OMOSPACMLWUM(DESNUM(COLUMN,ROW),SpN),
C (-1*EOMOSPACERDEN(DESNUM(COLUMN,ROW),SPN))
C ITSECTORSURF(SECT),
c (-1*SPACERTOPSURF), ITSECTBOTSURF(SECT),
C ITUNIV (COLUMN,ROW), SN

3836 FORMAT(Tl,I4,T6,14,Tll,G4.8,T25,I4,IX,I4,1X,14,
C IMP:N-l U-',14,
c ' $ Homogenized region for spacer ',I2)

LN-LN+1
ELSEIF ((SURFVALUESPEC(ITSECTTOPSURF(SECT)).LT.

C SURFVALESPEC(SPACERTOPSURF)).AND.
C (SURFVALUESPEC(ITSECTSOTSURF(SECT)).LT.
C SURFVALESPEC(SPACERBOTTOMSURF)).AND.
c (SURFVALUESPEC(ITSECTTOPSURF(SECT)) .GT.
c SURFVALUESPEC(SPACERBOTTOHSURF))) THEN

WRITE(30,38381 L, OOSPACMLNUH(DESNUM(COLUMNROW),SPN),
C (-I*HoMOSPACERDEN(DESNUM(COLUMNROW),SPN)).
C ITSECTORSURF(SECT),
C (-l*ITSECTTOPSURF(SECT) , SPACERBOTTONSURF,
C ITUNIV(COLUMN,ROW), SPN

3838 FORMAT(Tl,l4,T6,4,Tll,Gl.8,T25,14,lX,I4,lX,I4,
C I IMP:N-l U-',I4,
c ' S Homogenized region for spacer P,12)

LN-LN+l
ENDIF

* Write the water region cell below the current homogenized spacer cell
in this GT universe.

IF (SUREVALUESPEC(ITSECTTOPSURF(SECT).GT.
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c SURFVLUESPEC (WATERREGIONTOPSURF)).AND.
C (SPVALUESPEC(ZTSECTBOTSURF(SECT)) .LT.
c SURFVALUESPEC(WATERJEGIONBOTTONSURF))) THEN

WITE(30,3840) LIN, BMODML, -1HODDENSITY),
c ITSECTORSURr(SECT),
c (-l*WATERREGIONTOPSURF), ATERREGIONBOTTOMSURF,
c ITUNIV(COLUMN,ROW)

3840 FORMAT(T,14,T6,14,Tll,riO.e,T25,r4,1XI,1X,14,
c ' MP:N-1 U-',14,' S Dorated moderator regiont)

LN-LN+1
ELSEIF ((SURFVALUESPEC(ITSECTTOPSURF(SECT)).EQ.

c SuRFVALuESPEC wATERREGIONTOPSuF)).AND.
c (SURFVALUESPEC(ITSECTBOTSURF(SECT)).LT.
c SUREFVALUESPEC(WATERREGIONBOTTOSURF))) THEN

WRITE(30,3842) LN, BMODML, (-1*MODDENSITY),
c ZTSECTORSURF(SECT ),
c (-'WATERREGIONTOPSURF), ATERREGIONBOTTOESURF,
C ITURIV(COLUMN,ROW)

3842 FORM T (T2,14,T6,I4,T11,F1O.S.T25,14,IX,I4, IX,14,
c ' MP:-1 U',14,' $ Borated moderator region')

LN-LN+1
ELSEIF (SURFVALUEsPEC(ITSECTTOPSURF(SECT)).EQ.

- SURFYALUESPEC(WATERPEGIONTOPSURF) ) .AND.
c (SURFLUESPEC(ZTSECTBOTSURF(SECT)) EQ.
e SURFVALUESPEC (ATERPEGIONBOTTOHSURF))) THEN

. WRXTE(30,3844) LN, EMODML, -1*ODDENSITY),
c ITSECTORSURF(SECT),
c (-1*VATERREGIONTOPSURr), KATERREGIONBOTTOMSURF,
c ITUNHV (COLMN, ROW)

3844 FORMAT(T1.14,T6,14,T11,F1O.,T25,14,lX,14,lX,14,
c IP:N-1 -',14,' $ orated moderator region')

LN-LN+1
ELSEIF ((SURFVALUESPEC(ITSECTTOPSURF(SECT)).GT.

c SURFVALUESPEC(WATERREGIONTOPSURF)).AND.
c (SURFVALUESPEC ITSECTBOTSURF(SECT)) .EQ.
c SURFVALUESPEC(WATERREGIONBOTTOMSURF))) THEN

WRITE(30,3846) LN, MODHL, (-l*HODDENSITY),
c ITSECTORSURF(SECT),
c (-*WATERREGIONTOPSRF), WATERREGIONBOTTOMSURF,
c ITUNIV(COLWMN,ROW)

3846 FORMAT1, I4, T6,1I4, Tl, F10. , T25,14, IX, 14, Ix14,
c ' IHP:N-1 U-',14,' S Borated oderator region')

LN-LN+1
ELSEIF ((SURFVALUESPEC ITSECTTOPSURF(SECT)).GT.

c SURFVALUESPEC (ATERREGIONTOPSURF)) AND.
c SURFVPIESPEC(ITSECTBOTSURF(SECT)).GT.
e SURFVALUESPEC(WATERREGIONBOTTOHSURF)).AND.
c (SURIVALUESPEC(ITSECTSOTSURF(SECT)).LT.
c SURFVALUESPEC(WATERREGIONTOPSUF))) THEN

MRITE(30,3848) LN, MODML, (-1*HODDENSITY),
c ITSECTORSURF(SECT),
c (-1*WATERREGIONTOPSURF), ITSECTBOTSURF(SECT),
c ITUNIV(COLUMN,RDW)

3848 FORMAT(TXZT6,4, 1, F10. , T25,14X,lX14,lXI,4
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c ' IMP:-1 -'.,14,' $ Borated moderator region')
LN-LN1

ELSEIF ((SURFVALUESPEC(ITSECTTOPSURF(SECT)).LT.
c SURFVALUESPEC RTERREGIONTOPSURF)).AND.
c (SURFVALUESPECtITSECTBOTSURF(SECT)).LT.
c SURFVALUESPEC(NATERREGION30TTOGSURF)).AND.
c (SURVALUESPEC(ITSECTTOPSURF(SECT)).CT.
c SURFVALUESPEC(ATERPEGIONBOTTOMSURF))) THEN

WRITE(30,3850) LN, BNODML, (-l*MODDENSITY),
c ITSECTORSURF(SECT),
c (-l*ITSECTTOPSURF(SECT)), WATERREGIONBOTTONSURF
c ITUNIV(COLUMN,ROW)

3850 FORHATl,4,6,14,Tll,FlO.S,T25,14,1X,14,1X,14,
c ' IHPN-1 U-'14,' $ Borated moderator region')

LN-W+1
ENDIF

3852 CONTINUE
ENDIF

3854 CONTSNUE
ENDIF

3856 CONTINUE
3858 CONTINUE

* Write the specifications for the CR universes that are
* required to fill the assembly layout specifications previously defined.

IF (BANDW.EQ..TRUE.).OR.
c ((WESTINGHOUSE.EQ .. TRUE.).AND.
c ((GTSPLIT.NE.1).AND.(EYBRID.NE.1)))) TEEN

- DO 5050 ROW-1,50
DO 5040 COLUMN-,50

* Write the CR universe specification for the assembly if it
* contains a unique CR material or unique CR position.

IF CRUNIQUE(COLUMN,ROW).EQ..TRUE.) TEEN
* Write the CR specification header.

WRITE(30,4020)
4020 FORT(l1,'C')

WRITE(30,4030) ASSYID(COLUMN,ROW)
4030 FORAT (Ti,

c 'C CONTROL ROD UNIVERSE SPECIFICATION FOR ASSEMBLY ',A5)
WRITE(30,4040)

4040 FORMAT(TI,'C'I)
* Define the upper end-fitting bottom surface.

CURRENTSURF-SPACERDIST(DESNUM(COLUMN,ROW),1)+
C ENDFITIHEIGHT(DESNW (COLUMN, ROW).2)

CURRENTSURFlABEL-O
DO 4042 V-i,(SN-1)

IF SURFTYPESPEC(V)EQ.'PZ') THEN
IF ABS(SURFVALESPEC(V)-CURRENTSURF).L. (0.0001)) THEN

CURRENTSURFIABEL-V
EXIT

ENDIF
ENDIF

4042 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN
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UEEBOTTOMSURF-SN
SURFTYPESPECSN)-'PZ'
SUMALUESPEC (SN) CURRENTSURF
SN-SN+1

ELSE
UEFBOTTOSURF-ZUPRESTSURILB EL

ENDIF
Define the upper end-fitting top surface.

CRRENTSU.-SPACERDIST (DESNH(C0LUMN, ROW), 1) +
c ENDFITBEIGHT(DESNUM(COLUMN,ROW),I)+
c ENDFITEIGRT (DESNUH(COWUMN,ROW),2)

CURRENTSURFLABEL-0
DO 4044 V-i,(SN-1)

IF (SrRFTYPESPEC(V).EQ.'PZ') TEN
IF (ABSISURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CURRENTSURFLASEL-V
EXIT

ENDIF
ENDIF

4044 CONTINUE
IF (CMRENTSUEFLUEL.EQ.0) THEN

VEFTOPSURF-SN
SURFTYPESPEC(SN)-'PZ'
SMUPVPLUESPEC(SN)-CURRENTSURF
SN-SN+l

) ELSE
UEFTOPSURF-CURRENTSURFLRBEL

ENDIF
CRABSM-NN

* Define the CR absorber radius.
CURRENTSURF-CRADIM (BANNUH(COLUMN,ROW),1)
CURRENTSURFLABEL-0
DO 4046 V-, (SN-i)

IF (SURFIYPESPEC(V).EQ.'CZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURr).LT.(0.0001)) THEN

CURRENTSUFLABEL-V
EXIT

.ENDIF
ENDIF

4046 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

CRABSSURF-SN
SURFTYPESPEC(SN)-'CZ*
SURFUA$UESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
CRASSSURF-CURRENTSURE7LAEL

ENDIF
* Define the CR absorber top surface.

CURRENTSURF-ENDFITEIGT(DESNUM(COLUMNRoW),2)+
c CRADIM(BANMNUMCOLUMN,ROW),4)+
c CRADlM(ANKNUK(COLUMN,ROW),5)

IF CURRENTSURF.GE.SUREVALUESPEC(UEFTOPSURF)) TEEN
CURRENTSURF-FSURFVALUESPEC(DEPTOPSURF)
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E:NDSF
CVRPNTSRFAML0.
DO 4048 V-i, (SN-i)

IF SURFTYPSPEC(V).EQ.'PZ') TEN
IF (ABS(SURFVA1LUESPEC(V)-ClRRENTSURF) .LT. (0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

4048 CONTINUE
IF (CURRENTSURFlAE.EQ.0) THEN

CRABSTOPSURF-SN
SURESYPESPEC(SN)-'PZ
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
CRABSTOPSURF-CORRENTSURFLABEL

ENDIF
* Define the CR absorber bottom surface.

CURRENTSUR-ENDFITBEIGET(DESNUM(COLUMN, ROW),2)+
c CRADIH(LANKNUH(COLUMN,ROW),4)

IF CURRENTSURF.GE.SURFVLUESPEC(UEFTOPSURF)) THEN
CURRENTSURF-SURFVALUESPEC (UEFOPSURF)

ENDIF
CRENTSURFLABEL-0
DO 4050 V1, (SN-I)

IF (SURFTYPESPEC(V).EQ.'1Z') TEEN
IF (ABS (SRFVLUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CUR=ENTSURFLRBEL-V
EXIT

ENDIF
ENDIF

4050 CONTINUE
IF CURRETSURFLABEL.EQ.0) TEN

CRASSBOTTONSURF-SN
SURFTYPESPECSN)-OPZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
CRABSBOTTOSURF-CURRENTSURFLABEL

ENDIF
* Define the CR cladding inner radius.

CURRENTSURF-CRADIM(DANKNtM(COLUMN, RW),2)
CURRENTSURFLASEL-0
DO 4060 V-i,(SN-i)

* IF (SURFTYPESPEC(V).EQ.'CZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

4060 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

CRCLADIRSURE-SN
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SURFTYPESPEC(SN)-'CZI
SURriALUESPEC (SN) -CURRENTSURF
SN-SN+1

ELSE
CRCLADIRSURF-CURRENTSURFLBEL

ENDIF
* Define the CR cladding outer radius.

CURRENTSURF-CRADIM(BANWM (COLUMN,ROW),3)
CURRENTSSRFLABEL-0
DO 4070 V-1, (SN-l)

IF (SURTYPESPEC(V).EQ.'CZ') TEEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CURRENTSURF$ABEL-V
EXIT

ENDIF
ENDIF

4070 CONTINUE
IF CURRENTSURFLABEL.E0.0) THEN

CRCLADORSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+i

ELSE
CRCLADORSURF-CURENTSURFLhBEL

ENDIF
* Define the CR cladding top surface.

CURRENTSURF-ENDFITSEIGHT(DESNUM(COLUMN,ROW),2)+
c CRADIM (BRNNUM(COLUMN,ROW) ,4)+
c CRADIM(BNXNUH(COLUMN,ROW),5)*
c CRAD1H(ANKNUM(COLUMN,ROW),7)

IF (CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) THEN
CURRENTSURF-SUREVALUESPEC(UEFTOPSURF)

ENDIF
CURRENTSURFLABEL-0
DO 4060 V-i,(SN-i)

IF SURFTYPESPEC(V).EQ.'PZ) THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF)..LT.(0.0001)) THEN

CURRENTSURFLAEEL-V
EXIT

ENDIF
ENDIF

4080 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

CRCLADTOPSURF-SN
SURFTYPSPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
CRLAOPSURF-CT UENTSORFLABEL

ENDIF
* Define the CR cladding bottom surface.

CURRENTSURF-ENDFITHEIGHT DESNUM(COLUMNROW),2)+
c CRADIM (BANENUM(COLUMN, ROW), 4)-
c CRADIM(BANKNUM (COLUMN, ROW), 6)
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IF CURRENTSURF.GE.SU'RF UE.SPEC(UEFTOPSURF)) THEN
CURRENTSURF-SURFVALUESP EC UEEOPSURr)

ENDIF
CURRENTSURFLAEEL-0
DO 4090 V-1, (SN-i)

IF (SUREYPESPEC(V).EQ.'PZ') THEN
IF (ASS(SURFVALtESPEC(V)-CURRENTSURF).LT.(0.0001)) TEEN

CURRENTSURFIMEL-V
EXIT

ENDIF
ENDIF

4090 CONTINUE
IF CURRENTSURFLABEL.EQ.O) TEN

CRCLADBOTTOHSURF-SN
SURETYPESPEC (SN) 'PZ'
SURrVALUESPEC (SN)-CURRENTSURF
SN-SN+i

ELSE
CRCLADBOTTISURF-cMRRENTSURFLABEL

ENDIF
IF (SURFVALUESPEC(CRABSBOTTOMSURF).LT.

c SURFVALUF.SPEC(UEFTOPSURF)) TEN
* ' Check Control Rod Absorber Material

DO 4123 C1,CR BSHAT (MNNUM (COLUMN,ROW),2)
IF (C.EQ.l) THEN

T.RIE(200,4121) CRABSML,
c CRABSZAIDS(EINKNUH(COLUMN,ROW),C),
c (-liCRABSWTS (DNKNUH(COLUMN,ROW),C)),
c ASSYID(COLUMNROW)

4121 FORMAT(Ti,'IMI',14,T9,A9,3X,G14.6,
c ' $ Control Rod-Absorber Material in Assembly ',
c AS)

ELSE
WRITE(200,4122) CRABSZAID (BANENUM(COLUMN,ROW),C),

c (-i*CRBSWTS(DANqUKM(COLUMN,ROW),C))
4122 FORMHT(T9,A9,3X,G14.6)

ENDIF
4123 CONTINME

NN-HN+l
* Write the CR absorber cell in this CR universe.

WRITE(30,4130) LN, CRASSML,
c. (-1*CRABSM T(BANIOH (COLUMN,ROW) l)), (-1*CRABSSURF),
c (-1*CRABSTOPSURF), CRABSBOTTOMSURF,
c CRAUNIV(COLUMN,ROW)

4130 FORMAT(TI,14,T6,14,Tl,F10.6,T25,I4,iX,I4,lX,I4,
c I IHP:W- U-',13,' S Control rod absorber material')

LN-LN+1
* Write the absorber-to-cladding gip cell in this CR universe.

WRITE(30,4140) N, (-I*CRCLADIRSURF), CRABSSURF,
c (-*CRABSTOPSURF),
c CRBSOTTOfSURF, CRAUNIV(COLUMN,ROW)

4140 FORMAT(Tl,14,T6,'0',T25,14,IX,14,iX,I4,iX,14,
c ' MP:N-1 U-',13,' $ Absorber-to-cladding gap')

LN-LN+l
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ENDrF
* Write the CR cladding cell in this CR universe.
* Determine.if the CR cladding material specification has
* previously been defined. If it has been previously defined, determine
* the cladding material pecification label.

CLADMLUNIQUE-.TRtDE.
LEAVE-. FALSE.
IF ((COLUMN.NE.1).AND.(ROW.NE.1)) THEN

DO 4160 RO-i,1ROW-1)
DO 41SO O-l,50

IF (BANENUH(CO,RO).NE.0) THEN
IF (BAMCDES(BhNQM(CO,R0)).EQ. CRA 4) THEN

IF (CRCIADHAT(BANNIM (COLUMNROW)).EQ.
C CMAMTl (AN1MUM(CO,RO))) THEN

CLAD!LUNIQUE-. FALSE.
LEAVE-.TRUE.
CRCLAML (COLMN, ROW) -CRCLADM (CO, RO)
ExrT

ENDIF
ENDIF
ENDIF

4150 CONTINUE
IF LEAVE.EQ.&TRUE.) THEN

EXIT
ENDIF

| 4160 CONTINUE
IF (LEAVE.EQ..FALSE.) TEEN

DO 4180 RO'ROW,ROW
DO 4170 CO-2,(COLUMN-I)
IF (ANKNUM(CO,RO).NE.0) THEN
IF BANKDES(BANKNUH(CO,RO)) .EQ. CRA ') THEN

IF CRCLAMT(BANKNMtICOLUHM,ROW)).EQ.
c CRCLADMT (BANKNUM (CO, RO)) THEN

CLADMUNIQUE-. FALSE.
LEAVE-. TRUE.
CCLAML (COLUMN,ROW)-CRCLADML(CO,RO)
EXIT

ENDIF
ENDIF
ENDIF

4170 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

4180 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.).AND.(RO.NE.l)) THEN
DO 4200 RO-1,(RO-i)

DO 4190 CO-I,50
IF (ANNU(CO,RO).NE.0) THEN
IF (BANKDES(BAN1MUMCO,RO)).EQ.'CRA ') THEN

IF (CRCLADHA{T(BANNUH(COLUMN,ROW)). EQ.
c CRCLADAT (ANNUM (CO, RO) THEN

CLADHLUNIQUE-.FALSE.
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LEAVE-.TRUE.
CRCIADML (COLUMN, ROW) CRCLADML (CO, RO)
EXIT

ENDIF
ENDIF
ENDIF

4190 CONTIE
IF (LEVEEQ.TRUE.) THEN

EXIT
ENDIF

4200 CONTINUE
ELSEIF ( (OW.EQ.1) .AND. (COLUN.NE.1) THEN

DO 4220 R0-1,1
DO 4210 CO-I, (COLUMN-1)

IF (BPNNUH(CO,RO) .NE.0 TR
IF (B NKDES(BANNUM(CO,RO)).EQ. 'CRA ) TEEN

IF (CRCLAAT(BANKNUH(COLUHN,ROW)).EQ.
c CRCLADHT(BANKNUH(COR0))) THEN

CLADMLUNIQUE-.FALSE.
LEAVE-.TRUE.
CRCLAL (COLUMN, ROW) -CRCLADL (CO, RD)
EXIT

ENDIF
ENDIF
ENDIF

4210 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
END!F

4220 CONTINUE
ENDIF

IF (SURFYALUESPEC(CRCLADBOTTONSURF).LT.
c SURYVALUESPEC(UEFTOPSURF)) THEN

IF CLADMLUNIQUE.EQ..TRWE.) THEN
CRCLADL (COLUMN, ROW) -MN

* Check Control Rod Cladding
IF (CRCLADMATrBANCNUM(COLUMN,ROW)) .EQ.1) THEN

DO 4222 C-1,2
IF (C.EQ.1) THEN

WRITE(200,9300) CRCLADML(COLUMN,p1OW)
ELSEIF C.EQ.2) THEN

RITE(200,9301)
RITE (200, 70001

WRITE(200,7001)
WRITE(200,7002)
WRITE(200,9302)
WRITE(200,7003)
WRITE (200, 7004)
WRITE(200,7005)
WRITE(200,9303)
WRITE(200,9304)

ENDIF
4222 CONTINUE

ELSEIF (CECLADRATC(ANKNUM(COLUMN,ROW))
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c .EQ.2) TEEN
DO 4224 C-1,2

IF C.EQ.1) TEN
WRITE(200,9305) CRCLADML(COLUMN,ROW)

ELSEIF C.EQ.2) THEN
WRITE (200,9306)
WRITE(200,9307)
WRITE(200,9308)
WRITE(200,9309)
WRITE (200,9310)
WRITE(200,7006)
WRITE (200,7007)
WRITE (200,7008)
WRITE (200,9311)
WRITE (200,9312)
WRITE (200,7009)
WRITE (200,7010)
WRITE (200,7011)
WRITE (200,9313),
WRITE(200,7012)
WRITE(200,7013)
WRITE(200,7014)
WRITE(200,7015)

ENDIF
4224 CONTINUE

ELSEIF (CECLADMAT (aANKNM(COLUMN,ROW))
c .EQ.3) THEN

DO 4226 C-1,2
IF C.EQ.1) TEEN

WRITE(200,9314) CRCLADML(COLUMN,ROW)
ELSEIF (C.EQ.2) THEN

WRITE(200,9315)
WRITE(200,9316)
WRITE(200,9317)
WRITE(200,9318)
WRITE(200,7016)
WRITE(200,7017)
WRITE(200,7018)
WRITE(200, 9319)
WRITE(200,9320)
WRITE(200,7019)
WRrTE(200,7020)
WRITE(200,7021j
WRTE(200,9321)
WRITE(200,7022)
WRITE(200,7023)
WRITE(200,7024)
WRITE(200,7025)
WRITE(200,9322)
WRITE(200,9323)
WRITE(200,9324)
WRITE1200,9325)
WRITE(200,9326)
WRITE(200,9327)
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WRITE (200, 7026)
WRITE(200, 9328)
WRITE(200, 9329)
WRITE(200, 9330)

ENDIF
4226 CONTINUE

ENDIF
-M MN+1

ENDIF
IF (CRIADAT (BANKNU(COLUMN,OW)).EgQ.1) THEN

CLADREO-6.56
ELSEIF (CRC LA TBtAMU(COLUMN,ROW)) .EQ.2) THEN

CLADRHO7.90
ELSEIF (CRCLADMAT BANKNUM(COLUMN,ROW)).EQ.3) THEN

CLADRHO-8.19
ENDIF
WRITE(30,4238) L, CRCLADML(COLUMN,ROW), -l*CLADRHO),

c CRCLADIRSURF,
c (-*CRCLADORSURF)# (-l*CRCLADTOPSURF), CRCLADBOTTOMSURF,
c CRAUNIV(COLUMN,ROW)

4238 FORMAT (l,14,T6,14, i, FS.5,T25,I4,LX,14,IX,I4,IX,14,
c ' M:N-i U-,r3,' Control rod cladding')

LW-LJN+l
ENDIF

Write the CR upper plenum cell in this CR universe.* * Determine if the CR upper plenum material specification has
previously been defined. If it has been previously defined, determine
the upper plenum material specification label.

CRUPMLUNIQUE-.TRUE.
LEAVE-.EALSE.
IF ((COLUMN.NE.l).AND.(ROW.NE.1)) THEN

DO 4250 RO-i,(ROW-1)
DO 4240 CO-1,50

IF EANKNUM(CO,RO).NE.0) THEN
If (BANENUM (COLUMN,ROW) .EQ.

c BANKNUM(CO,RO)) THEN
CRUPMLUNIQUE-. FALSE.
LEAVE-. TRUE.
CRUPML(COLUMNROW)-CRUPML(CORO)
EXIT

ENDIF
ENDIF

4240 CONTINUE
IF LEAvE.EQ..TRuE.) THEN

EXIT
ENDIF

4250 CONTINUE
IF (LEAVE.EQ..FALSE.) THEN

DO 4270 RO-ROW,ROw
DO 4260 CO-i,(COLUMN-i)

IF BANKNU(CO,RO).NE.0) THEN
IF (NINUM (COLUMN, ROW) .EQ.

c BANKNUH(CO,RO)) THEN
CRUPMLUNIQUE-.FALSE.
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LEAVE-.TRUE.
CRUM LCOLMIN, ROW) -CRUPHL (CO RO)
EXIT

ENDIF
ENDIF

4260 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

4270 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.1).AND.(ROW.E.)) TEN
DO 4290 RO-1,(ROW-i)

DO 4280 CO-l,50
IF (EANKNUMTCORO).NE.0) THEN

IF (RANKNUM(COLMNN,ROW).EQ.
c ABNKNUHCCO,RO)) THEN

CRUPHLUNIQUE-.FALSE.
LEAVE-. TRUE.
CROPBL(COLUMN,ROW)-CRUPNL(CORO)
EXIT

ENDIF
' SNDIF

4280 CONTINUE
IF (LENVE.EQ..TRUE.) TEEN

EXIT
ENDIF

4290 CONTINUE
ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.1)) THEN

DO 4310 RO-1,1
DO 4300 CO-1, (COLMN-1)

IF (BANKNUM(CO,RO).NE.0) THEN
IF (BRNUM(COLMN,ROW) .EQ.

c BANENUM(CO,RO)) TEN
CRUPHLUNIQUE-. FALSE.
LEAVE-. TRUE.
CRUPEL(COLUMN,ROW)-CRUPML(CORO)
EXIT

ENDIF
ENDIF

4300 CONTINUE
IF LEAVE.Q .TRUE.) THEN

EXIT
* ENDIF

4310 CONTINUE
ENDIF

IF (SURFVALUESPEC(CRABSTOPSURF).LT.
c SURFVALUESPECCUEFTOPSURF)) THEN

IF (CRUPELONIQUE.EQ..TRUE.) TEEN
CRUPE (COLUMN, ROW) -MN

* Check Control Rod Upper Plenu= Regions
DO 4313 C-1,CRUPLENMAT(BANKNUM(COLUMN,ROW),2)

IF (C.EQ.1) THEN
WITE(200,4311) CRUPML(COLUMN,ROW),
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C
C

4311
C.

CRIPZS(ANNUH(COLUMN,ROW),C),
(-l*CRUPLEmlTS (BANUM (COLUMN, OW) ,C )
FORMAT(Tl, ',14,T9,A9,3X,G14.6,
0 $ Control Rod Upper ?lenum')

ELSE
WRITE1200,4312)

c CRUPZS (BA UM(COLUMN,ROW) ,C)
c (-1*CRPLENWTS BANKNM(COLUMNROW),C))

4312 FORMAT(T9,A9,3X,G14.6)
ENDIF

4313 CONTINUE
MN-MN+l

ENDIr
WRITE130,4320) LN, CRUPHL(COLUMN,ROW),

c (-*CRPLENNAtTBANKN3N(COLUMN,ROW),1)),
c CRABSTOPSURF,
c (-1*CRCLADTOPSURF), -l*CRCLADIRSURF),
c CRAUNIV(COLUMNROW)

4320 FORMAT,14,T6,4,Tll,F8.5,T25,14,lX,I4,lX,14,
c ' ImPsN-l U-',13, 5 Control rod upper plenum')

LK-LN+1
ENDIF

* Write the CR lower plenum cell in this CR universe.
* Determine if the CR lower plenum material specification has
* previously been defined. If-it has been previously defined, determine
* the lower plenu material specification label.

_ CRLPHLUNIQE-.TRUE.
LEAVE-.FALSE.
IF (COLUHN.E.l).AND.(ROW.NE.l)) TEEN

DO 4340 RO-l,(ROW-l)
DO 4330 00-1,50

IF (BANKNU(C,R).NE.0) THEN
IF (BAXNENM(COLUMN,ROW).EQ.EANKNUM(O,RO)) TEN

CRLPHLUNIQUE-.FALSE.
LEAVE-. TRUE.
CRLPML (COLUMN, ROW) -CRP1L (CO, RO)
EXIT

ENDIF
ENDIF

4330 CONTINUE
IF LEAVE.EQ..TRUE.) TEEN

EXIT
ENDIF

4340 CONTINUE
IF LEAVE.EQ..FALSE.) THEN

DO 4360 RO-ROW,ROW
DO 4350 CO-1, COLUMN-l)

IF (EANKNUM(CO,RO).NE.0) TEN
IF (BANKNUH(COLUMN,ROW).EQ.

c BANKNUNCO,RO)) TEN
CRLPMLUNIQUE-.FALSE.
LEAVE-.TRUE.
CRLPNL COLUMN,ROW)-CRLPNL(C0,RO)
EXIT
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ENDIF
ENDIF

4350 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDiF

4360 CORTINUE
ENDIF

ELSEIF (COLMN.EQ.1) .AND. fROW.ME.1)) TEN
DO 4380 1-i, (ROW-1)

D0 4370 CO-i,50
IF (BA M(CO,RO) .NE.0) TEEN

IF (ANKNUM(COLUMNRW KEQ-
c BANKNUH(CO,RO)) TEEN

CRLPHUNIQUE-. FLSE.
LEAVE-.TRDE.
CR~f.L (COLUMN,R0W)-CRLPML(CORO)
EXIT

ENDIF
ENDIr

4370 CONTINUE
IF (LEAVE.EQ..TRUE.) TEEN

EXIT
ENDIF

4380 CONTINUE
ELSEIF (ROW.EQ.i).AND.(COLUHN.NE.1)) TEN

DO 4400 R0-1,1
DO 4390 CO-i,(CCOLUN-1)

IF (BANENUM(CO,RO).NE.0) TEN
IF (BANKNJUN(COLUMN,ROW) .EQ.

c BAQNU(CO,RO)) THEN
CRLPUNIQUE-.FALSE.
LEAVE-.TRUE.
CRLPML(COLUMN,ROW)-CRLPM CORO)
EXIT

ENDIF
ENDIF

4390 CONTINUE
IF (LE1VE.EQ..TRUE.) TEEN

EXIT
ENDIF

4400 CONTINUE
ENDIF

IF (SURFVALUESPEC(CRCLADBOTTOMSURF).LT.
c SUREVALUESPEC (EFTOPSURF)) TEEN

IF (CRLPMLUNIQUE.EQ..TRUE) THEN
CRLPML (COLUMN, ROW) -M

* Check Control Rod Lower Plenu= Regions
DO 4403 C-1,CRLPLENHAT(BANNUM (COLUMN, ROW),2)

IF C.EQ.1) THEN
WRITE(200,4401) CRLPH(COLU1N,ROW),

c CRLPLENZAIDS (ANKNUM(COLUMN,ROW),C),
c (-1*CRLPLENWTS(EANKNUM(COLUMN,ROW),C))

4401 FORMAT(Tl, '',X4,T9,A9,3X,G14.6,
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C $ $ Control Rod Lower Plenu=')
ELSE

WRITE (200,4402)
c CRLPLENZAIDS (BANKNUH~ (COLUMNs, ROW), Cl,
C (-1CRLPLENWTS (BAN2OM (COLM, ROW), C)

4402 FORMPT(T9,A9,3X,G14.6)
ENDIF

4403 CONTINUE
MN-MN+l

ENDIF
VXWTE30, 4410) 1N, CRLPRM (COLUMN, ROW),

c (-'*CRLPLEMT (B UM (COLM, ROW) 1)), CRCLADBOTTOMSURF,
c (-l*CPABSBOTT0MSURF), (-1*CRCLhDIRSUPRF)
c CEAUNrV (COLUMN, ROW)

4410 FOMAT T1, 14, T6,14, T1l, El. 5, T25,I4, X, 14, 1X,14,
c ' IHP s -1 U-',13.' $ Control rod lower plenum')

LN-LN+1
ENDIF

* Define the Gr top surface.
CURAENTSSRF-DATA(DESNUH (COLUMN, ROW) * 3)
IF (CUR StF.GTSURFALUESPEC(UETOPSURF)) THEN

CURRENTSURF-SPACERDIST DESWU (COLUHN, ROW), 1) +
c ENDFITHEIGHT (DESNUM(OLOMN,POW) 1)

ENDIr
CURRENTSORFASEL-O
DO 4420 V-1, (SN-1)

IF (SURFTYPESPEC(V).EQ.1PZ) TEN
IF (ABS (SURFVALUESPEC (V) -CURRENTSURF) . LT. (0.0001)) THEN

CURRENTSURELABEL-V
EXIT

ENDIF
ENDIF

4420 CONTINUE
IF (CURRENTSURFLABEL. EQ. 0) THEN

GTTOPSURF-SN
SURFTYPESPEC (SN)-' PZ'
SURFVALUESPEC (SN)-CURRENTSURF
SN-SN+1
E
GTTOPSRPF-CURRENTSURFLABEL

ENDIF
* Define the GT bottom surface.

CURRENTSURF-GTDATA (DESNUM (COLUMN, OW), 4)
CURRENTSURFLEEL-0
Do 4430 V-1, (SN-1)

If (SURFTYPESPEC(V).EQ.'PZ') TEN
IF (ABS(SOREVALUESPEC(V)-CURRENTSURF) .LT. (0.0001)) TEEN

CURRENTSURFLABEL-V
EXIT

I ENDIF
ENDIF

4430 CONTINUE
IF CURMENTSURFABEL . EQ.O) THEN

GTBOTSURF-SN
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SU TM1kSPEC(SN)-PZ'
SUREVILOESPEC (SN) -CURRENTSURF
SN-SN+i

ELSE
GTBOTSURF-CURRENTSURFLABEL

ENDIF
* Define the GT outer radius surface.

CURRENTSURF-GTDATA(DESNUM(COLUMN,ROW),2)
CURRENTSURFLABEL-0
DO 4440 V-1,(SN-i)

IF SURFTYPESPEC(V).EQ.'CE') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

4440 CONTINUE
IF CURRENTSURFLABEL.EQ.)0 THEN

GTORSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFWALUESPEC(SN)-CURRENTSURF
SN-SN.l

ELSE
GTORSUPF-CURENTSURFLABEL

ENDIF
* Define the CT inner radius surface.

CURRENTSURF-GTDATA(DESNUM(COLUMN,ROW),1)
CURRENTSURFIABEL-0
DO 4450 V-i,(SN-i)

IF (SURFrYPESPECCV).EQ.'CZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

4450 CONTINUE
IF (CURRENTSRFLABEL.EQ.0) THEN

GTIRSURF-SN
SURFlYPESPEC(SN)-'C'
SURFVALUESPEC (SN) CURRENTSURF
SN-SN+I

ELSE
GTIRSURF-CURRENTSUREFLABEL

ENDIF
* Define the lower end-fitting top surface.

CUPRENTSURF-ENDFITHEIGHT (DESNUW (COLUMN, ROW), 2)
CURRENTSURFLASEL-0
DO 4460 V-i, SN-i)

IF SURFTYpESPEC(V).EQ.'PZ,) THEN
IF (ABS(SURFALUESPECV)-CURRENTSURFI.LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF
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4460 CONTINUE
IF CURRENTSURFLAEL.EQ.0) THEN

CRLEF$OPSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURr
SN-SN+l

ELSE
CRiEFTOPSURFrWCURPENTSURFLABEL

ENDIF
* Write the lower end-fitting cell specification for this CR universe.

1F. (SURFUVLUESPEC(GTBOTSURF).GE.
c ENDFITHEIGET(DESNUM(COLMN,ROW),2)) THEN

WRITE(30,4550) LN, FRLEFML(COLUMNROW),
c (-I*LEEMAT(DESNUM(COLUMN,ROW),l)), (-l*CRLETOPSURF),
c CRAUNIV(COLUMNROW)

4550 FORLMT(TI,14,T6,14,Tll,FS.5,T25,14,' IHP:N-1 U-',13,
c ' $ Lower end-fitting')

LN-LN+l 
ELSE

WRITE(30,4560) LN, FRLEFML(COLUMN,ROW),
c (-l*LEFHMS(DESNUM(OOLUMN,kRW),1)), (-l*CRLEFTOPSURF),
c GTORSURF, CRAUNIW(COLUMNRON)

4560 FORHAT(Tl,14,T6,i4,Tll,FS.5,T25,14,2X,14,
c ' IMP:N-1 -',13,' S Lower end-fitting')

LN-LN+i
} WRITE(30,4570) LN, FRLEFML(COLUMNROW),

c .(-l*LEFDAT(DESNUM(COLUMN,ROW),l), -l*GTBOTSURF)e
c (-i*GTORSURF), CRAUNIVNCOLUMNROW)

4570 FORMAT(TI,14,T6,14,Til,F8.5,T25,14,IX,I4,
c ' IHP:N-l -',13,' $ Lower end-fitting')

LN-LN+1
ENDIF

* Write the upper end-fitting cell specification for this CR universe.
IF ((SURFVALUESPEC(GTTOPSURF).LE.

c SURFvALUESPECUEFBOTTOMSURF)).AND.
e (SURFVAUESPEC CRCLADTOPSURF).GE.
e SURFVALUESPEC(UEFTOPSURF))) THEN

WRITE(30,4572) L, FRUEFML(COIAMNROW),
e (-i*UEFMAT(DESNUH(COLUMN,ROW),1)), UEFBOTTOMSURF,
e -iL*UEFTOPSURF), CRCLADORSURF, CRAUNIV(COLUMN,ROW)

4572 FORMAT(Tl,4,T6,14,Tll,FB.5,T25,14,lX,14,lX,14,
c ' ZNP:N-i U-',13,' $ Upper end-fitting')

IN-LN+l
ELSEIF ((SURFJALUESPEC(GTTOPSURF).LE.

c SURFVALUESPEC(UEFBOTTOMSURF)).AND.
e (SURFVALUESPECCCRCLADTOPSURF).LT.
c SURFVALUESPEC(UEFTOPSURF)).AND.
* I(SURFVALUESPEC(CRCLADTOPSURF).GT.
e SURFVALUESPEC(UEFEOTTOMSURF))) THEN

WRITE(30,4574) LN, FRUEFML(COLUMN,ROW),
(-l*UEFEAT(DESNUM(COLUMN,ROW)l )), UEFBOTTOMSURF,

c (-i*UEFTOPSURF), CRCLADORSURF, CRAUNIV(COLUMN,ROW)
4574 FORMHAT(Tl,14,T6,14,Tli,FS.5,T25,14,1XI4,iX,14,

c ' IMP:N-l U-',13,' $ Upper end-fitting')
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LN-LN+I
ITE (30, 4576) LN, FRUEFML(COLUMPsOK)o

o (-1*UEEtT(DESNUM(CLUMN,ROW), 1)), C=CIOPSURF,
c (-1*UEFTOPSURF), -1*RCLADORSURF),
c CRAUNY (COLUMN,ROW)

4576 FOWAT(TI,14,T6,4,T1,FS.5,T25,14,1X,14,.X,14,
c ' IHP:N-1 U-',13,' $ Upper end-fitting')

LNLN+1
ELSEr ((SuRFvALUESPEC(GTTOPSURF).LE.

C SMRYVALUESPEC(UEFBOTTOHSURF)).AND.
c (SURFVALUESPEC(CRCLADTOPSURF).iE.
c SURFV1LVESPEC(UEFBOTTOMSURFM)) THEN

MRTE(30,4578) LN, FRUEFL(COLUMNROW),
c (-1*UEfnT (DESNDM(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-1*UEFTOPSURF), CRAUNIV(COLUMNROW)

4578 FORKMAT(T,14,T6,14,T11,F9.5,T25,14,1X,14,
e ' IHP:N'1 U-',13,' $ Upper end-fitting')

LN- LN+1
ELSEIF I(SURFVAWUESPEC(GTTOPSURF).LT.

c SURTVA=SPEC(UEFTOPSURF)).AND.
c (SURFVALUESPEC(GTTOPSURF).GT.
c SURFVALUESPEC(UEFHOTTOKSURFI).AND.
c (SURFVALUESPEC(CRCLADTOPSVRF).GE.
c SURFVALUESPEC(UEFTOPSURF))) THEN

WRITE(30,4580) L, RUEFL (COLUHN,ROW).
-) c (-1*UEItT(DESNU(COLUMN, OW) ,1)), UMOTTOMSURF,

_ (-1'*UEFTOPSURF), GTORSURF, CRAUNIV(COLUMN, ROW)
4580 FORMAT(T1,14,T6,14,T11,F8.5,T25,14,IX,14,1X, 14,

C I HP:N-l U-',13,' $ Upper end-fitting')
LN-LN+1
WRITE(30,4582) LN, RUEFHLtCOLUMN,ROW),

c (-l*UEFMT(DESNUM(COLUMN,ROW),1)), GTTOPSURF,
c (-1*UEFZOPSURF), -1*GORSURF), CRCLADORSURF,
c CRAUNIV (COLUMN, RON)

4582 FORtT(T,,I4,T6,14,T11,FB.ST25,14,lX,14,1X,14,
c IX,I4,' DPsN-1 U-9,13,' $ Upper end-fitting')

LK-LN+1
ELSEIF ((SURFVALUESPEC(GTTOPSURF).LT.

c SURFEALUESPEC(UEFTOPSURF)).AND.
c (SURFVALUESPEC(GTTOPSURF) .GT.
c SURFVALUESPEC(UEFBOTTOMSURFJ).AND.
c (SURFVALUESPECt(RCLADTOPSURF).GE.
c SURFVALUESPECIGTTOPSURF)).AND.
c (SURFVALUESPEC(CRCLADTOPSURF).LT.
c SUREVALUESPEC(UEFTOPSUR))) THEN

WRITE(30,4504) LN, RUEFML(COLUNN,ROW),
c (-1*UE4AT(DESNUM(COLUMN,ROW),1)), EFBOTTOHSURF,
c (-1*UEFTOPSURF), GTORSURF, CRAUNIV(COLUMN,ROW)

4564 FORMAT(T1,14,T6,I4,T11,FB.S,T25,r4,1X,14,X,14,
c I HP:N-1 U-',13,' $ Upper end-fitting')

lN-LN+1
WRITE(30,4586) LN, FRUEFML(COLUMN,ROW),

c (-1*UEFMT(DESNUM(COLUMN,ROW),)), GTTOPSURF,
c (-1*UETOPSURF), CRCLADORSURF, (-1*GTORSURF),
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c CRAUIV (COLUM, ROW)
4586 FORAT (T1,I4T6, I4 T21F8.5,T25,14,X, 14,IXI4,

C 1K,14,' IMP:N-1 U-',13,' $ Upper end-fitting')
LNw-w+1
WRTE(30,4588) LN, MRUEFM(COLMM,ROW),

c (-*UEFMAT(DESNUM(COLUMN,ROW),)) CRCLADTOPSURF,
c (-1*UEFOPSURF), (-I*CRCLADORSURF),
C CRADUIV(COLUMN,ROW)

4580 FORMAT(T,14,T6,14,Tll,FB.S,T25,!4,lX,14,lXuI,
c ' DIMP:N- U-'13,' $ Upper end-fitting')

LN-LN41
ELSEIF ((SURFVALUESPEC(GTTOPSURF).LT.

c SURFV3UESPEC(UEFTOPSURF)) .AND.
c (SURFVALUESPEC(GTTOPSURF).GT.
c SURFALUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC CRCLADTOPSURF).EQ.
c SURFVUALUESPEC(GTTOPSURF))) THEN

WRTE(30,4590) LN, FRUEFnL(COLUMN,ROW),
c (-lUflEETDESNUM(COLUMN, O), 1)), UEFBOTTOMSURF,
c (-1*UEFTOPSURF), GTORSURF, CRAUNrV(COLUMN,ROW)

4590 FOEMAT(T,14,6,4,T1,FS.5,T25,14,lX,Z4,IX,14,
c ' IMP:N-1 U-',13, $ Upper end-fitting')

LN-LN+1
WITE (30,4592) LN, FRUEFHL(COLUMNROW),

C (-l*UEFHAT(DESNUM(COLUMN,ROW),1)), GTTOPSURF,
C (-1*UEFTOPSURF), (-1*GORStRF),
c CRAUNIV(COLUM,RON)

4592 FORMAT(T1,I4,T6,I4,Tll,FS.5,T25,14,1X,14,IX,14,
e ' IHPSN-1 U-',13,' $ Upper end-fitting')

LN-LN+1
ELSEIF ((SMURP=LUESPEC(GTTOPSURF).LT.

c SURFVALUESPEC(UEFTOPSURF)).AND.
*c {(SURFVALUESPEC(GTTOPSURF).GT.
e SURFVMLUESPEC(UEFBOTTOfSURF)).AND.
c (SURFVALUESFEC (CRCLADTOPSURF).LT.
e SURFVALUESPEC(GTTOPSURF)).AND.
c (SURVALUESPEC(CRCLADTOPSURF).GT.
e SURFVALUESPEC(UEFBOTTOMSURF))) THEN

RITE(30,4594) LN, FRUEFML(COLUMN,ROW),
c (-*UEFNMT(DESNUM(COLUMNROW), ) UEFOTTOHSURF,
c (-1*UEFTOPSURF), GTORSURF, CRAUNIV(COLUMNROW)

4594 FORNAT(T2l4,T6,14,Tll,FB.5,T2S,14,1X,14,1X,14,
c ' IHPgN-l U-',I3,' S Upper end-fitting')

lN-LV+1
WRITE(30,4596) LN, FRUEFML(COLUKN,ROW),

-c(-1*UEFMT(DESNUM(COLUMN,ROW),1)), GTTOPSURF,
c .(-2*UEFTOPSURF), (-l*GTORSURF),.
c CRAUNIV(COLUMN,ROW)

4596 FOREMITATl,4,6,14,Tll,FS.5,T25,I4,1X,14,1X,14,
C ' NPzNM-1 U',13,' S Upper end-fitting')

LN-LN+1
WRITE(30,4598) LN, FRUEFM(COLUMN,ROW),

c (-l*UEFAT(DESNUM(COLUMN,R0W),1)), -1*GTTOPSURF),
c CRCLADTOPSURF, -l*CRCLADORSURF),
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c CRAUNV (COLMN, ROW)
4598 FORMAT(Tll4,T6,14,T11,FS.5,T25,14,lX,14,1XI4,

c ' IP:N-1 U-',I3,' U Upper end-fitting')
LN-LN+1

ELSEIF ((SURFALUESPEC(GTTOPSURF).LT.
c SURFVALUESPEC(UEFTOPSURF)).AND.
c (SURFYALUESPEC(GTTOPSURF).GT.
c SURrVALUESPIEC(UEFBOTTOSURF)).AND.
c (SURFVALUESPEC (CRCLADTOPSUR) .LE.
c SURFVALUESPEC(UEFBOTTOHSURF))) TEN

WRITE(30,4600) L, UEFML(COLUMN,ROW),
c (-1*UEFNAT(DESNU(COLUMN,ROW),1)), UEFEOTTOMSURF,
C (-1U*EFTOPSURF), GTORSURF, CRAUNIV(COLUMN,ROW)

4600 FO1mATIT14,TI6,14,Tll,F.5,T25,1,IX,I4,lX,14,
c I MP:-1 U-',13, S Upper end-fitting')

LN-LN+1
WPITE(30,4602) LN, RUEFML(COLUMNROW),

c (-1*UEFMLAT(DESNWI(COLUMN,ROW),1)), GTTOPSURF,
c (-*UEFTOPSUPF), (-*GTORSURF),
c CRAUNZV (COLMN, ROW)

4602 FORMATI,14,T6,14,Tl1,FS.5,T25,I4,X,14,X,14,
c ' MP:V-1 U-',13,' $ Upper end-fitting')

LN-LN+1
WRTE (30,4604) LN, FRUEFML(COLUMNROW),

e (-IU*EnAT (DESNUM(COLUMN,ROW),l)), -*GTTOPSURF),) c UEFBOTTOSURF, (-l*CRCLADORSURF),
_} c CPAUNIVCOLMN,ROW)

4604 FORHATITI4,T6,14,Tl1,F.5,T25, I4,IX,14,1X,I4,
c ' DP:N-1 U-',,' 5 Upper end-fitting')

LN-LN+1
ELSEIF ((SURFVALUESPEC(GTTOPSURF).GE.

c SURFVALUESPEC(UEFTOPSURF)) .AND.
c (SURFVALUESPEC (CRCADTOPSURF).GE.
e SURFVALUESPEC(UEFTOPSURF))) THEN

WRITE(30,4606) LN, FRUEFHL(COLUMN,ROW),
c (-1*UEFMAT(DESNM(COLUMN,ROW),1)), UEFEOTTOMSURF,
c (-10 UEFTOPSURF), GTORSURF, CRAUNIV(COLUMN,ROW)

4606 FORMAT(TI,14,T6,14,T1,F.S,T25,14,lX,14,lX,14,
c IHP:N-1 U,13,' U Upper end-fitting')

LN-LN+1
ELSEIF (SURFVALUESPEC(GTTOPSURF).GE.

e SURrVALUESPEC(UEFTOPSURF)).AND.
c (SJRFVALUESPEC(CRCLADTOPSURF).LE.
c SURFVALUESPEC(UEFBOTTOMSURF))) THEN

WRITE(30,4608) LN, FRUEFML(COLUmN,ROW),
c (-*UEMATDESNU(COLUMN,ROW),l)), UEF8OTTOMSURF,
c (-1*UEFTOPSURF), GTORSURF, CRAUNIV(COLUMN,ROW)

4608 FOiMAT(Tl,4,T6,4,T1,F8.5,T25,14,1X,I4,1X,I4,
c ' IWiN-1 U-'13,' $ Upper end-fitting')

LK-LN+1
WRITE(30,4610) LN, MRUEFML(COLUMN,ROW).

c (-1*UEFHMT(DESNUH(COLUMN,ROW),1)), EFBOTTOMSURF,
c (-1*UEFTOPSURF), (-1*CRCLADORSURF), CRAUNIV(COLUMN,ROW)

4610 rORHAT(TI,14,T6,14,TllFB.ST25,14,1X,14,X,14,
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c ' IXP:9-1 U',13,' Upper end-fitting')
LN-LN+1

ELSEIF ((SUAFViLUESPEC(GTTOPSRF).GE.
c SURF1JPLUESPEC(UEFTOPSURF)).AND.
c (SURFVALUESPEC(CRCLADTOPSURF).GT.
c SURFVALUESPEC(UEFEOTTOHSURF)).AND.
c (SURriALUESPEC(CRCLADTOPSURF).LT.
c SURFVALUESPEC(UEFTOPSURF))) TEEN

WRITE (30,4612) N, FRUEFmL(COLUmN,ROW),
c ({1D-lUEENA(DESNUMI(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-1*UEFOPSMRF), GTORSURF, CRAUNIV(COLUMN,ROW)

4612 FORMAT(T1,14,T6,14,T11,F8.5,T25,I4,lX,14,IX,14,
c ' INPzN-1 U-%1#3,' * Upper end-fitting')

LN-LN+1
TWRITE(30,4614) LN,-FRCEL(COLUMN,R0W),

c (-l*UEFMiT DESNUN(COLUMN,ROW),1)), CRCLADTOPSURF,
c (-l*UEFTOPSURF), (-1*CRCLADORSURF), CRAUNIV(COLUMN,ROW)

4614 FOMAT(Tl,14,T6,14,Tll,FE.S,T25,14,1X,14,IXI4,
c I SIP:K-1 U-',13,' $'Upper end-fitting')

LN-LN+1
ENDIF

* Write the GT material cell in this CR universe.
* Determine if the GT material specification has
* previously been defined. If it has been previously defined, determine
* the material specification label.

CLAfMLUNIQUE-.TRUE.
'S.) LEAVE-.FALSE.

IF ((COLMN.NE.l).AND.(ROW.NE.1)) TEEN
DO 4710 RO-l,(ROW-1)

DO 4700 00-1,50
IF DESNUH(C0,R0).NE.0) THEN

IF (GTMAT(DESNUH(COLUMN,ROW)).EQ.
c GTMAT(DESNUK(CO,RO))) THEN

CLArMLUNIQUE-.FALSE.
LEAVE-.TRUE.
GTML(COLUMN,ROW)-GTIML(CORO)
EXIT

ENDIF
ENDIF

4700 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDrF

4710 CONTINUE
IF (LEAVE.EQ..FALSE.) THEN

DO 4730 RO-RoW,ROW
DO 4720 CO-i,CoLUMN-i)
IF (DESNUM(CORO).NE.0) THEN

IF (GTMAT(DESNUM(COLUMN,ROW)).EQ.
c GTMAT(DESNUM(CO,ROM)) THEN

CLDULUNIQUE-. FALSE.
LEAVE-.TRUE.
GTML (COLUMN, ROW) -GTML CO,RO)
EXIT
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4720

4730

c

4740

4750

c

4760

4770

* Check Gui

ENDIF
ENDIF
CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

CONTINUE
ENDIF

ELSEIF ((COLMN.EQ.l).AND.(ROW.NE.1)) THEN
DO 4750 RO-i, ROW-i)

DO 4740 CO-1,50
IF (DESNUH(CO,RO).NE.0) THEN

IF (GTHAT(DESNUH(COLUNROW)).EQ.
GTMhT(DESNUH(CORO))) TEEN

CIADMLUNIQUE%. FALSE.
LEAVE-.TRUE.
GTHL (COLUMN, ROW) -GTHL (CO, RO)
EXIT

ENDIF
ENDIF

CONTINUE
-IF (LEAVE.EQ..TRUE.) TEEN

EXIT
ENDIF

CONTINUE
ELSEIF ((ROW.EQ.l).AND.(COLUHN.NE.l)) THEN

DO 4770 RO-1,1
DO 4760 CO-1,(COLUMN-2)

IF DESNUN(CO,RO).NE.0) THEN
IF (GTMAT(DESNUH(COLUMNROW)).EQ.
GTHAT(DESNUH(CO,RO))) THEN

CLADM;UIQOE-.FALSE.
LEAVE-.TRUE.
GTML (COLUMN, ROW) -GTML (CO,RO)
EXIT

ENDIF
ENDIF

*CONTINUE
IF (LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

CONTINUE
ENDIF
IF (CLADHLUNIQUE.EQ..TRUE.) TEEN

GTL (COLUMN, ROW) -MN
,de Tube Material

IF IGTMAT(DESNUH(COLUMN,ROW)).EQ.l) THEN
DO 4772 C-1,2..

IF C.EQ.1) THEN
WRITE(200,9300) GTNL(COLUMNROW)

ELSEIF C.EQ.2) THEN
WRITE (200,9301)
WRITE(200,7000)
WRITE(200,7001)
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WRITE (200,7002)
WRITE (200,9302)
MRUTE (200,7003)
WRITE(200,7004)
WRITE (200,7005)
WRITE(200,9303)
WRITE(200,9304)

ENDIF
4772 CONTINUE

ELSEIF (GTMST(DESNUM(COLUMN,ROW))
c .EQ.2) TEEN

DO 4774 C-1,2
IF tC.EQ.i) TEN

WRITE(200,9305) GTHL(COLUMN,ROW)
ELSEIF (C.EQ.2) TEEN

WRITE(200,9306)
WRITE(200,9307)
WRITE (200,9308)
WRITE (200, 9309)
WRITE(200, 9310)
WRITE(200,7006)
WRITE(200,7007)
WRITE (200,7008)
WRITE(200,9311)
NRTE(200,9312)
WRITE(200,7009)

_.f WRITE(200,7010)
WRITE(200,7011)
WRITE(200,9313)
WRITE(200,7012)
WRITE(200, 7013)
WRITE(200,7014)
WRITE(200,7015)

ENDIF
4774 CONTINUE

ELSEIF (GTHAT(DESNUM(COLUMN,ROW))
c .EQ.3) TEN

DO 4776 C-1,2
IF C.EQ.1) THEN

WRITE(200,9314) GL(COLUMN,ROW)
ELSEIF C.EQ.2) TEEN

WRITE(200,9315)
WRrTE(200,9316)
WRITE(200,9317)
WRITE(200,9318)
WRITE(200,7016)
WRITE(200,7017)
WRITE(200,7018)
WRITE(200, 9319)
WRITE (200, 9320)
WRITE(200,7019)
WRITE(200,7020)
WRITE (200,7021)
WRITE(200,9321)
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WRITE (200,7022)
WRITE (200,7023)
WRITE1200,7024)
WRITE (200,7025)
WRITE(900,9322)
WITE(200, 9323)
WRITE(200, 9324)
WRITE(200,9325)
WRITE (200,9326)
WRITE (200,9327)
WRITE 1200,7026)
WRITE (200, 9328)
WRITE (200,9329)
WRITE (200,93301

ENDIF
4776 CONTINUE

ENDIF
HN-MN+l

ENDIF
IF GTHAT(DESNUM(COLUMN,ROW)) .EQ.1) THEN

CLADRHO-6.56
ELSEIF (GTMAT(DESNUM(COLUMN,ROW)).EQ.2) TEN

CLADRBO-7.90
ELSEIF (GTMT (DESNUN(COLUMN,ROW)).EQ.3) THEN

CLADRHO- .19
ENDIF
WRITEC30,4788) LN, GTHL(COLUHN,ROW), (I-*CLLDRHO),

c GTIRSURF,
c (-1*GTORSURF), (-1*GTTOPSURF), GTBOTSURF,
c CRAUNIV(COLUMN,ROW)

4788 FORMAT(T1,I4,T6,14,T11,FO.5,T25,14,1X,14,lX,14,lX,I4,-
c ' IHPSN-l D-',13,' $ Guide tube region')

LN-LN+1
* Write the moderator cells within the GT in this CR universe.

WRTE(30,4790) LN, 8HODML, (-PKODDENSITY),
c (-l*GTIRSURF),
c CRCIADORSURF, (-l*GTTOPSURF), GTBOTSURF,
c CRAUN (COLUMN,ROW)

4790 FORHAT(Tl,I4,T6,14,Tll,F8.5,T25,14,IX,14,1X,I4,1X,I4,
c IMP:N-l U-',13,
c $ Borated moderator inside guide tube')

LN-LN+l
WRITE(30,4800) LN, BMODML, -l*MODDENSITY),

c (-1*CRCLADORSURF), (-l*CRCLADBOTTOMSURF), GTBOTSURF,
c CRAUNIV (COLUMN, ROW)

4800 FORHAT(T1,14,T6,14,T1l,F8.5,T25,I4,1X,14,1X,14,
c IMP:N-l U-',13,
c ' S Porated moderator inside guide tube')

LW-LN+1
* Loop through the regions above the CR (i.e. the appropriate upper core
regions)
* Define the upper region lower surface.

00 4950 REGION-1,NUNREGA5OVECRA
* Determine the current upper region's lower surface specification.
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IF (REGION.EQ.1) TEN
REGIONTOPSURF-SYSTEHTOP
CUPURENTSLR-SURFVALUESPEC(SYSTENTOP)-

c REGABMCRAREGI0N,1)
ENDIF
cl1RRENTSUStRFVALESPEC (REGONTOPSURF) -

c REGABOVECRREGIO, 1)
IF (REGION.EQ.MUMEGABOVECRA) TEN

REGIONBOTTOI4SURF-UEPTOPSURF
ELSE
CURRENTSuRFLASEL-0
DO 410 V-1,(SN-i)

IF (SUR1TYPESPEC(V).EQ.'PZ') TEN
IF (ABS(SURFVA$UESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CURRENTSURFLREEL-V
EXIT

ENDIF
ENDIF

4810 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) TEN

REGIONBOTTOHSURFmSN
SUR17YPESPEC(SN)-'PZ'
SUREVALUESPEC (SN)-CRRENTSURF
SN-SN+1

ELSE
REGIONBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ENDIF

* Write the cell specification for the CR universe upper region.
IF (REGION.EQ.1) THEN

WRITE(30,4940) LN, FRUREGIONML(COLUMN,RO,REGION),
c (-1*REGABOVECRA(REGION,2)),
c REGIONEOTTOMSURF, CAUNrV(COLUMN,ROW), REGION

4940 FORM1AT (T,4,T6,I4,T11,F8.S,T25,I4,
c ' IMP:N-1 U-%,I3, S Upper core region ',12)

LN-LN+1
REGIONTOPSURF-REGIONBOTTOMSURF-

ELSE
WRITE(30,4945) LN, FRUREGIONML(COLUMN,ROW,REGION),

c (-1*REGAMOVECRA(REGION,2)), (-1REGIONTOPSURF),
c REGIONBOTTOMSURF, CRAUNIV(COLUMN,ROW), REGION

4945 FORMT (T1, 4,T6,I4,T11,F8.5,T2S,14, X,14,
c ' IP:-1 U-',I3,' U Upper core region ',12)

LN-LN+1
REGIONTOPSURF-REGIONBOTTOMSURF

ENDIF
4950 CONTINUE

SPACEEIGHT-0.0
* Loop through the pacer and moderator regions along the axial
* length of the GT (from top to bottom).

DO 4951 SPN-l,N UMOSPACERS(DESNUM(COLUMN,RO))
SPACHEIGHT-SPACHEIGT+SPACERHEIGHT(IDESNUM(COLUMNROW),SPN)

4951 CONTINUE
DO 5030 SPN-1,NUMOFSPACERS(DESNUM(COLUMN,ROW))
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* Define the homogenized spacer region bounding surfaces.
IF (SPN.EQ.1) TEN

SPACERTOPSURF-UEMOTONSURF
CUERENTSUF-SURFVALUESPEC (UEE OTTOMSURF) -

c SPACERHEIGHT (DESNUM (COLUMN, ROW, SPN)
CURRENTSURFIABEL"0
DO 4960 V-1, (SN-1.)

IF (URFrYPESPEC(V).EQ.'PZ') THEN
IF (ABS (SURFVALUESPEC(V) -CUREENTSURF) .LT.(0.0001)) TEN

CUPMENTSRFLABEL-V
EXIT

ENDIF
ENDIF

4960 CONTINUE
IF (CURPENTSURFMEL.EQ.0) THEN

SPACERBOTTOMSURF-SN
SURFTYPESPEC(SN)-' PZ'
SURFVPALPESEC(SN)-CURRENTSURF
8N-SN+1

ELSE
SPACERBOTTOHSURF-CURRENTSURFLASEL

ENDIF
NATESEGIONTOPSUF-S ICEROTTOMSURF
CURRENTSURF-SPACEEDIST(DESNU (COLUMN,ROW),(SPN+1)
CURRENTSURFLABEL-0
DO 4970 V-i,(SN-i).

IF (SURFTYPESPECV).EQ.'PZ') TEN
IF (AS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CURRENTSURFLhBEL-V
EXIT

ENDIF
ENDIF

4970 CONTINUE
IF CURRENTSUR£LAEL.EQ.0) TEEN

WATERREGIONBOTTOSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+2

ELSE
MTERREGONBOTOMSURF-CURRENTSURFLABEL

ENDIF
ELSEIF ((SPN.NE.1).AND.(SPN.NE.

c NUM0FSPACERS(DESNUH(COLUMN,ROW)))) THEN
SPACERTOPSURF-WATERREGIONBOTTOSURF
CURRENTSURF-SURFVALUESPEC(NATERREGIONBOTTONSURF)-

c SPACEREEIGHT(DESNUM(COLUMN,ROW),SPN)
CURRENTSURFLABEL-0
DO 4980 V-i,(SN-1)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CURRENTSURELAEL-V
EXIT

ENDIF
ENDIF
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4980

4990

5000

CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

SPACERBOTTOMSURF=SN
SURFTYPESPEC(SN)='PZ'
SURFVALUESPEC(SN)=CURRENTSURF
SN=SN+1

ELSE
SPACERBOTTOMSURF=CURRENTSURFLABEL

ENDIF
WATERREGIONTOPSURF-SPACERBOTTOMSURF
CURRENTSURF-SPACERDIST(DESNUM(COLUMN,ROW),(SPN+1))
CURRENTSURFLABEL=0
DO 4990 V=l,(SN-i)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001))-THEN

CURRENTSURFLABEL=V
EXIT

ENDIF
ENDIF

CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

WATERREGIONBOTTOMSURF=SN
SURFTYPESPEC(SN)='PZ'
SURFVALUESPEC(SN)=CURRENTSURF
SN=SN+1

ELSE
WATERREGIONBOTTOMSURF=CURRENTSURFLABEL

ENDIF
ELSEIF (SPN.EQ.NUMOFSPACERS(DESNUM(COLUMN,ROW))) THEN

SPACERTOPSURF=WATERREGIONBOTTOMSURF
CURRENTSURF=SURFVALUESPEC(WATERREGIONBOTTOMSURF)-
SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)
CURRENTSURFLABEL=0
DO 5000 V=1,(SN-1)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL=V
EXIT

ENDIF
ENDIF

CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

SPACERBOTTOMSURF=SN
SURFTYPESPEC(SN)='PZ'
SURFVALUESPEC(SN)=CURRENTSURF
SN=SN+1

ELSE
SPACERBOTTOMSURF=CURRENTSURFLABEL

ENDIF
WATERREGIONTOPSURF=SPACERBOTTOMSURF
WATERREGIONBOTTOMSURF=NODEBOTTOMSURF

ENDIF
* Write the current homogenized spacer region cell in this CR universe.

WRITE(30,5026) LN, HOMOSPACMLNUM(DESNUM(COLUMN,ROW),SPN),
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c (-*HOMOSPAC:EN (DESNUM(COLUMN,ROW),SN) ), GTORSURF,
c (-SPACERTOPSURF), SPACERBOTTOKSURF, CRAUNIV(COLUMN,ROW),
C SPN

5026 FORMAT(Tl,14,T6,4,TllG4.8,T25,I4,1X,14,lX,14,
c ' IMP:N-l U-',13,
c ' $ omogenized region for spacer ',12)

LN-LN+l
* write the water region Coll below the current hmogenized spacer cell
in this CR universe.

WRITE(30,5027) LN, MODML, -1HODDENSITY), GTORSURF,
c (-l*WATERREGIONTOPSURF), WATERREGIONBOTTOMSURF,
c CRAUNIV (COLUMN,ROW)

5027 FORMATCTI,14T6,14Tll.F1.T25,14,lxr4,lX,14,
c ' IMP:NH1 u-',13,' s Borated moderator')

LN-LN+1
5030 XOWTINUE

rNDIF
5040 CONTINUE
5050 CONTINUE

ELSEIF (WESTXNGROUSE.EQ..TRUE.) THEN
CALL WESTCRA(SPACERDIST, ENDFITHEIGHT, SURFVALUESPEC,

c CRADIH, CRABSMAT, CRABSSWTS, CRUPLENHAT, CRUPLENWTS,
c CRLLENMAT, CRLPLENWTS, GTDATA, LEFMAT,
c UEFMAT, MODDENSITY, REGABOVECRA, SPACERHEIGHT,
c OMOSPACERDEN, N, L, CRAUNIV, BXNKNUM, CRCLADMAT,
c CRCLADL, CRUPm, cRLPnL, FRLEFM, FRUEFL, DESNUM,
cGTHAT, GTML, BMODNL, NUMREGABOVECRA, SYSTEHTOP,
c FRUREGIONHL, NUMOFSPACERS, OMOSPACLNUM, ASSYID,
cSURFTYPESPEC, CRABSAIDS, BANKDES, CRUPZS, CRLPLENZAIDS,
c CRUNIQUE, HYBRID, SN, CRAXCLADML, GTAXML, NUMCRAXS,
c GTAXMAT, NUMOFGTAXS, CMXCLADMAT, GTNIV,
c CRASAXWTS, CRAXDIM, GTAXDATA, CRABSAXHAT,

CABSAXZAIDS, GTSPLT, ODEBOTTOMSURF)
ENDIF
IF BAND.EQ..TRUE.) THEN

* Write the specifications for the APSR universes that are
* required to fill the assembly layout specifications previously defined.

DO 6150 ROW-1,50
DO 6140 COLUMN-1,50

* Write the APSR universe specification for the assembly if it
* contains a unique APSR material or unique APSR position.

IT (APSRDNIQUE(COLUMN,ROW).EQ..TRUE.) THEN
* Write the CR specification header.

WITE (30,5060)
5060 FORATT,'C')

WRITE(30,5070) ASSYID(COLUMN,ROW)
5070 FORMAT(Ti,

c 'C AXIAL POWER SHAPING ROD UNIVERSE',
c ' SPECIFICATION FOR ASSEMBLY ,A5)

WRITE(30,5080)
5080 FORMAT(T,'C')

* Define the upper end-fitting bottom surface.
CURRENTSWRFSPACERDIST (DESN (COLUMN, ROW) 1) +
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c ENDFITHEIGET (DESNUM COLUmN, RO), 2)
CURRENTSURFA.EL-0
DO S082 V-1, (SN-)

IF (SUP1FTYPESPEC(V).EQ.'PZ') TEN
IF (ABS(SURFVALESPEC(V)-CURRSURF) .LT. (0.0001)) TEEN

CURRENTSURFLPBEL-V
EXIT

ENDIF
ENDIF

5082 CONTINUE
IF (CURRENTSURFLAEL.EQ.0) TEEN

UEFBTOHS0URF-SN
SURFTYPESPEC(SN)-'IPZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+i

ELSE
UEFEOTTOSURF-CURRENTSURFLABEL

ENDIF
Define the upper end-fitting top surface.

CURRENTSURE-SPACEEDIST(DESNIM(COLUMN,ROW),1)+
c ENOFITBEIGHT(DESNMM(COLUMN,ROW),1)+
c ENDFITBEIGET (DESNIN(COLUMN,ROW),2)

CORR ENT SURFLRBEL-0
DO 5084 V-i,(SN-1)

IF (SURFTYPESPEC(V).EQ.'PZ') TEEN
IF (AS (SUPRFVALESPEC(V)-CURRENTSURF).LT.(0.0001)) TEEN

CURRENTSURhASEL-V
EXIT

ENDIF
ENDIF

5084 CONTINUE
IF (CUR=TSURELAEL.EQ.0) TEN

UEFTOPSURF-SN
SURFYPESPEC(SN)-'PZ'
SURFVhLUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
UEFTOPSURF-CURRENTSURFLABEL

ENDIF
APSRCLRDTOPSURF-VEFTOPSURF
APSRPBSML-MN

* Define the APSR absorber radius.
CURRENTSURF-APSRADIM BANKNUM (COLUMN, ROW), 1)
CURRENTSURFLAEELmO
DO 5090 V-i,(SN-i)

IF SURFTYPESPEC(V).EQ.'CZ') TEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

5090 CONTINUE
IF CURRENTSURFLABEL.EQ.0) TEN

APSRABSSURF-SN



Waste Package Operations Engineering Calculation
rie: CRC Reactivfty Calcations for Sequoyah Unit 2
Document Identifier. BOOOOOOO-01717-0210-00006 REV 00 Mtachment I, Page 337 of 656

SURFTYPESPEC (SN)- 'CZ'
SURVALUESPEC (SN) -CURRENTSURF
SN-SN+1

ELSE
APSRABSSUPF-CURREUTSURFLABEL

ENDIF
* Define the APSR cladding inner radius.

CURRENTSURF-APSRADI(BANNUHM(COLUMN,ROW),2)
CURRENTSURFLABEL-O
DO 5100 V-i, (SN-i)

IF SURFTYPESPEC(V).EQ. CZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT. (0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

5100 CONTINUE
IF CURRENSURELAEL.EQ.0) TEN

APSRCLADIRSURF-SN
- SURFTYPESPEC(SN)-CZ'

SURFVAUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
APSRCLADISURF-CURRENTSURILABEL

ENDIF
* Define the APSR cladding outer radius.

_, CURRENTSURF-APSRADIH(BANENUM(COLUMN,ROW),3)
CUR=ENTSURFLABEL-0
DO 5110 V-i,(SN-J)

IF SURFTYPESPEC(V).EQ.CZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

5110 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) TEEN

APSRCLADORSURF-SN -
SURFTYPESPEC(SN)-'CZ'
SURFYALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
APSRCLADORSURF-CURRENTSURFLABEL

ENDIF
* Define the APSR cladding bottom aurface.

CURRENTSURF-ENDFITHEIGHT(DESNUM(COLUHN, ROW), 2)+
c APSRADIM (BANXNUM (COLUMN, ROW), 6)-
c APSRADIH BANKNUm (COLUMN, ROW),1 i)-
c APSRADIM(BANKNUM(COLUMNROW),9)

IF (CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) THEN
CURRENTSURF-SURFVALUESPEC(UEFSOPSURF)

ENDIF
CURRENTSURFLABEL-0
DO 5120 V-i,(SN-i)

r
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IF (SURFTYPESPECV).EQ.'PZ') TEN
IF ABS(S FvALUESPEC(V)-CURRNTSURF).LT.(0.0001)) THEN

CURRENTSURFLRBEL-V
EXIT

ENDIF
ENDIF

5120 CONTINUE
IF CURRENTSURFLABEL.EQ.O) TEEN

APSRCLADBOTTOMSURF-SN
SURYTYPESPEC(SN)-'PZO'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
APSRCLADBOTTOMSU -CURRENTSURFLABEL

ENDIF
* Define the APSR absorber bottom surface.

CORRENTSURF-ENDFITEEIGHT(DESNm(COLUMN,RO),2)*
c APSRADIM(EANKNHU(COLMN, ROW)6)

IF (CURRENTSURF.GE.SRFVALUESPEC(UEFTOPSURF)) TEEN
CURRENTSMRP-SURFVALUESPEC(UEFTOPSURF)

ENDSF
CURRENTSURFLABEL-O
DO 5140 V-i,(SN-1)

IF (SURFTYPESPEC(V).EQ. PZ') TEEN
IF (ABS(SURFVALUESPEC(V)-CUERENTSURF).LT. (0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

5140 CONTINUE
IF CUREENTSURFLABEL.EQ.0) THEN

APSRSBOTTOMSURF-SN
SOM YPESPEC(SN)-'PZ'
SURFVYLUESPEC(SN)-CURRENTSMWR
SN-SN+i

ELSE
APSRABSBOTTOt4SURF-CURRENTSURFLEBEL

ENDIF
* Define the APSR absorber top surface.

CURRENTSURF-ENDFITBEIGHT(DESNUM (COLUMN, ROW), 2) +
c APSRADI (BANKNU(COLUMN,ROW),6)
c APSRADIM (BAKNM (COLUMN, ROW), 7)

IF CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) THEN
CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)

ENDIF
CURRENTURFLABEL-0
DO S150 V-i,(SN-i)

IF SURFTYPESEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

5150 CONTINUE
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IF CURRENTSUlFLUEL,.EQ.0) THEN
APSRABSTOPSUR-SN
S;RFTYPESPEC (SN)-' PZ
SURBAUESPEC (SN) -CURENTSURF
SN-SN+l

ELSE
APSRABSTOPSURF-CURRENTSURIAREL

ENDIF
* Define the APSR upper plenum top surface..

CURRENTSVRF-ENDFITBEUGHT(DESNU(COLUMNROW),2)+
c APSRADIMH (ANMOM(COUMN, ROW)' *6)+

c APSRADM (BANKNM(COLMN,RDW),7)+
c APSRADIN(BANNWM(COLUN,JROW),10)

IF CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) THEN
CURRENTSURF-SDRFVAIUESPEC(UEFTOPSURF)

ENDIF
CRJRENTSURFLABEL-0
DO 5160 V-i,(SN-1)

IF (SURETYPESPECV) .EQ. 'PZ) TREN
IF (ABS(SURFVALWESPEC(V)-CRRENTSURP).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

5160 CONTINUE
j IF CURRENTSURFLABEL.EQ.0) THEN

APSRUPTOPSURF-SN
SURYTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
APSRUPTOPSURF-CURRENTSURFLABEL

ENDIF
* Define the APSR nterediate plug top surface.

CURRENTSURF-ENDFITHEIGHT(DESNUM(COLUMN,ROW),2)+
c APSRADIK(BANKNUH(COLUMN,ROW),6 +
c APSRADIH (BAN2NHU (COLUMN, Row7) +
c APSRADIH(BANKNUM(COLUMN, ROW),10)+
c APSRADI MAVNMUM (COLUMN, ROW) , 9)

IF CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) TEEN
CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)

ENDIF
CUREENTSURFLABEL-0
DO 5170 V-i,(SN-i)

IF (SURFTYPESPECV).EQ.'PZ0) THEN
IF ABS(SURPVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

5170 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

APSRIPLUGTOPSURF-SN
SURTYPESPEC(SN-' WE'
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SURFVUESPEC (SN) -CURRENTSURF
SN-SN+1

ELSE
APSRIPLUCTOSURF-CURRENTSlRFLABEL

ENDIF
IF (SURFVALUESPEC(APSRASBOTTOHSURF) .LT.

c SURrIALUESPEC (UEFTOPSURF)) TEN
* Check Axial Power Shaping Rod Absorber Material

DO 5193 C-1,APSABSMAT(NNtIM(COLOMN,ROW),2)
IF C.EQ.l) THEN

WRITE(200,5191) APSRABSML,
c APSRAESZAIDS(BAN NUM(COLUMN,ROW),C),
c (-lAPSRABSWTS(EfKNUH(COMHN,ROW) C)),
c ASSYID(COLUMN,ROW)

5191 FORHAT(Tl,'M',I4,T9,A9,-3X,G14.6,
c ' S Axial Power Shaping Rod Absorber',
c ' Material in Assembly ',AS)

ELSE
WRITE(200,5192)

c APSRABSZAIDS(BANKNUM(COLUMN,ROW),C),
c (-1*APSRBSWS (BANKNUM(COLUMN,ROW) ,C))

5192 FORNAT(T9,A9,3X,G24.6)
ENDIF

5193 CONTINUE
MN-MN+1

* Write the APSR absorber cell in this APSR universe.
WRITE(30,5200) LN, APSRABSmL,

.c (-1*APSRABSAT(BANKNOM(COLUMN,ROW),1)), (-1*APSRABSSURF),
c (-l*APSRABSTOPSURF), APSRABSBOTTOMSURF,
c APSR&UNIV(COLUMN,ROW)

5200 FORMAT(Tl,I4,T6,I4,Tll,FlO.6,T25,14,lX,14,1X,I4,
c I IMP:N-l V-',I3,
c ' $ Axial power shaping rod absorber region')

LN-LN+l
* Write the absorber-to-cladding gap cell in this APSR universe.

WRITE130,5210) LN, (-l*APSRCLADIRSURF), APSRABSSURF,
c (-l*APSRABSTOPSURF),
c APSRABSBOTTOMSURF, APSRAUNIV (COLUMN,ROW)

5210 FORMAT(Tl,14,T6,'0',T25,14,lX,I4,1X,I4,1X,4,
c ' IP:N-1 U-',I3,' S Absorber-to-cladding gap')

LN-LN+l
ENDIF

* Write the APSR cladding cell in this APSR universe.
* Determine if the APSR cladding material specification has
* previously been defined. If it has been previously defined, determine
* the cladding material specification label.

CLADMLUNIQUE-.TRUE.
LEAVE-.FALSE.
IF ((COLUMN.NE.1).AND.(ROW.NE.1)) THEN

DO 5230 RO-i,(ROW-i)
DO 5220 CO-1,50

IF (BANKNUH(CO,RO).NE.0) THEN
IF (BArKDES(BANKNUN(CO,RO)).EQ.'APSRA') TEN

IF APSRCLADMAT(RANKNUm(COLUMN,ROW) .EQ.
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c APSRCLMT (DANNUM (CO,R0))) TEN
CLlUNIQUE-. FALSE.
LEAVE-. TRUE.
APSRCLADEL (COLUMN, ROW) -APSRCLADM (CO. RO)
EXIT

ENDIF
ENDIF
ENDIF

5220 CONTINUE
IF (LEAVE.EQ.TRUE.) THEN

EXIT
ENDIF

5230 CONTINUE
IF LEAVE.EQ..FALSE.) THEN

DO 5250 RO-ROW,ROW
DO 5240 CO-i,(COLUMN-1)
IF (BANKNUM(CORO).NE.0) THEN
IF (BANKDES(BANNUWM(CO.RO)).EQ.'APSRA') THEN

IF APSRCLADNT (BANKNM(COLUMN.ROW)).EQ.
APSRCL1DMAT(BANMM (CORO))) THEN

CLADLUNIQUE-.FALSE.
LEAVE-.TRUE.
APSRCLDML (COLUMN, ROW) -APSRCLADML (CO, RO)
EXIT

ENDIF
ENDIF
ENDIF

5240 CONTINUE
IF (LEAVE.EQ..TRUE.) TEEN

EXIT
ENDIF

5250 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.1).AND.(ROW.NE.1)) THEN
DO 5270 RO-,I(ROW-i)

DO 5260 CO-1,50
IF (BANKNUMCO,RO).NE.0) THEN
IF (IANKES(BANKNUMI(CORO)).EQ.'APSRA") THEN

IF (APSRCIADMPT(BANKNU(COLUMNROW)).EQ.
c APSRCIAtMAT(BWNKNMCOROM)) TEEN

CLADMLUNIQUE-.FALSE.
LEAVEm.TRUE.
APSRCLADML(COLUMN,ROW)-APSRCLADML(CO,RO)
EXIT

ENDIF
ENDIF
ENDIF

5260 CONTINUE
IF (LEAVE.EQ..TRUE.) TEEN

EXIT
ENDIF

5270 CONTINUE
ELSEIF ((ROW.EQ.1).AND.(COLUMNNE.)) THEN

DO 5290 R0-1,1
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DO 5290 CO-i, (COLUMN-1)
IF (BANKNQM(CO,RO).NE.0) THEN
IF (EANMKDES(BANNEUN(CORO)).EQ. APSRA') TEN

IF APSRCLADMAT(BANKNUM(COLUMN,ROW)).EQ.
c APSRCLADMAT(BANXNV(CO,RO))) TEEN

CLADMLUNIQUE-.FALSE.
LEAVE- .TRUE.
APSRCaDML (COLUMN, ROW) -APSRCLAOM (CO, RO)
EXIT

ENDIF
ENDIr
ENDIF

5280 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

5290 CONTINUE
ENDIF
IF (SURFVALUESPEC(APSRCLADBOTTOMSURF).LT.

c SURFVUESPEC(UEFTOPSURF)) TEEN
IF (CLADWLUNIQUE.EQ..TRUE.) THEN

APSRCLADL (COLUMN, ROW) -MN
* Check Axial Power Shaping Rod Cladding

IF (APSRCLADMAT(BANKNUM(COLUMN,ROW)).EQ.1) THEN
DO 5292 C-1,2

IF (C.EQ.I) THEN
WRITE(200,9300) APSRCLADML(COLUMN,ROW)

ELSEIF (C.EQ.2) THEN
WRITE(200,9301)
WRITE(200,7000)
WRITE(200,7001)
WRITE(200,7002)
WRITE(200,9302)
RITE(200,7003)

WRITE(200,7004)
WRITE(200,7005)
WRITE(200, 9303)
WRITE(200,9304)

ENDIF
5292 CONTINUE

ELSEIF (APSRCLADMATB(ANENU(COLUMN,ROW))
c .EQ.2) THEN

DO 5294 C-l,2
IF (C.EQ.1) THEN

WRITE(200,9305) APSRCLADML (COLUMN, ROW)
ELSEIF (C.EQ.2) THEN

WRITE (200,9306)
WRITE(200, 9307)
WRITE(200,9308)
WRITE(200,9309)
WRITE(200,9310)
WITE (200,7006)
WRITE(200,7007)
WRITE (200,7008)
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WRITE(200,9311)
WRITE (200,9312)
WRITE 200,7009)
WRITE1200,7010)
WRITE (200,7011)
WRITE(200,9313)
WRITE(200,7012)
WRITE(200,7013)
WRITE(200,7014)
WRITE (200,7015)

ENDIF
5294 CONTINUE

ELSEIF (APSRCLAD~mT (BAU0a=(COLCMN, ROW))
c .EQ.3) THEE

5DO 296 C-1,2
IF (C.EQ.1) THEN

WRITE(200,9314) APSRCIADML(COLUN,ROW)
ELSEIF C.EQ.2) TEN

RITE (200,9315)
WFITE(200,9316)
WRITE(200,9317)
WRSTE(200,9318)
WRITE(200,7016)
WRITE(200,7017)
WRITE(200,7018)) 1QRITE(200,9319)
WRITEt200,9320)
MRITE(200, 7019)

WMITE(200,7020)
WMITE(200,7021)
WRITE(200,9321)

RiTE(200,7022)
WMITE(200,7023)
WITE(200,7024)
WRITE(200,7025)
WRITE(200,9322)
WRITE(200,9323)
WRITE(200,9324)
WRITE(200,9325)
WRITE(200,9326)
WRITE (200, 9327)
WRTE(200,7026)
WRITE(200,9328)
WRITE(200,9329)
WRITE (200,9330)

ENDIF
S296 CONTINUE

ENDIF
M-+1

ENDIF
IF (APSRCL DMAT(BANKNUM(COLUMN,ROW)).EQ.1) THEN

CLADRHO-6.56
ELSEIF (APSRCLADMAT (VWKNUM(COLUMNROW)).EQ.2) TEN

CLADRHO-7.90
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ELSEIF (APSRCLMT(BANIM(COLUMN,ROW)) .EQ.3) THEN
CLDRHO-8. 19

ENDIF
WRITE (30,5308) LN, APSRCIADM(COLUMNO, (-1*CAlDRHO),

c APSRCLADIRSURF, 
c. (-1*APSRCLADORSURF), -l*APSRCLADTOPSURF),
c APSRCIADBOTTOMSUJ, APSRAUNIV(COLUMN,ROW)

5308 FORHPAT(Tl,14,T6,4,Tll,F8.5,T25,S4,1XI4,1X,I4,X,I4,
c ' MP:Nl U-',13,
c ' Axial power shaping rod cladding')

L1-N.+1
ENDIF

* Write the APSR upper plenum cell in this APSR universe.
* Determine if the APSR upper plenum material specification has
* previously been defined. If it has been previously defined, determine
* the upper plenum material specification label.

APSRUPMLUNIQUE-.TRUE.
LEAVE. FALSE.
IF (COWMN.NE.l).AND.(ROW.NE.2)) TEEN

DO 5320 RO-1, (ROW-1)
DO 5310 O-1,50

IF (ANMNUM(CO,RO).NE.0) TE
IF (BANKNUM(COLUMN,ROW).EQ.

c BANKNUH(CO,RO)) THEN
APSRUPHLUNIQUE-.FALSE.
LEAVE-.TRUE.
APSRUPML(COLUMN,ROW)-APSRUPL(CO,RO).
EXIT

ENDIF
ENDIF

5310 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

5320 CONTINUE
IF LEAVE.EQ..FALSE.) THEN

Do 5340 ROROW,ROw
DO 5330 CO-,(COLUMN-i)

IF (BANKNUH(CO4RO).NE.0) THEN
IF (ANKNUM(COLUMN,ROW).EQ.

c . BANKNUM(CORO)) TEN
APSRUPMLUNIQUE-.FALSE.
LEAVE- . TRUE.
APSRUPML(COLUMN,ROW)-APSRUPNL(CO,RO)
EXIT

ENDIF
ENDIF

5330 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

5340. CONTINUE
ENDIP

ELSEIF ((COLUMN.EQ.l).AND.(ROW.NE.I)) THEN
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535

5361

DO 5360 RO-2, (ROW-1)
DO 5350 CO-1,50

IF (RANKNUH(CR).NE.0) THEN
IF (BAN GU(COLUM, ROW) .EQ.

c BAN1M(CORO)) THEN
APSRUPHLUNIQUE-. ALSE.
LEAVE-.TRUE.
APSRUPL (COLUMN, ROW)-mAPSRUPL(CO. RO)
EXIT

ENDIF
ENDIF

O CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

D CONTINUE
ELSEIF C(ROW.EQ.1).AND.(COLUMN.NE.1)) THEN

DO 5380 RO-1,1
DO 5370 CO-1,(COLUMN-1)

IF (BAN!NM(CO,RO).NE.0) THEN
IF BANENUM(COLUMN,ROW).EQ.

c BANKNUM(CO,RO)) THEN
APSRUPHLUNIQUE-.FALSE.
LEAVE-TRUE.
APSRDPML(COLUMN,ROW)-APSRUPML(CO,RO)
EXIT

ENDIF
ENDIF

CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

CONTINUE
ENDIF

IF (SURFVALUESPEC(APSRABSTOPSURF).LT.
c SURFVALUESPEC(UEESOPSURF)) THEN

IF APSRUPMLUNIQUE.EQ..TRUE.) THEN
APSRUPHL (COLUMN, ROW) -MN

ieck Axial Power Shaping Rod Upper Plenum Regions
DO 5383 C-1,APSRUPLENMAT(BANKNUM(COLUMN,ROW),2)

IF (C.EQ.1) THEN
WRITE(200,5381) APSRUPML(COLUMN,ROW),

c APSRUPLENZAIDS(BANKNUZ(COLUMN,ROW),C),
c (-l*APSRUPLENWTS(BANKNUM(COLUMN,ROW),C))

FORMAT(T1, K',14,T9,A9,3XG14.6,
c ' $ Axial Power Shaping Rod Upper Plenu')

.3

537(

538C

Ch

5381

C
C

5382

ELSE
WRITE(200,5382)
APSRUPLENZAIDS(EANHUM (COLUMNROW),C),
(-1*APSRUPLENWTS(BANKNUM(COLUMNROW),C))
FORMAT(T9,A9,3X,G14.6)

ENDIF
CONTINUE

MN-MN+i
5383
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ENDIF
WRITE (30,5390) IN, ASRUMJ (COLUMN, ROW),

C (-lAPSRUPLEN'T (BANKNU (COLUMN, ROW),1)),
e APSRABSTOPSURF, .
c (-i*APSRUPTOPSURF), -1*APSRCLADIRSURF),
c APSPAUNIV (COLUMN, ROW)

S390 FORMTT(Tl,4,T6,4,Tll,F.S,T25,14,iX,I4,iX,14,
c ' IP:N-1 Un-',13,
c ' $ Axial power shaping rod upper plenum')

LN-LN+i
ENDIF

* Write the APSR lower plenum cell in this APSR universe.
* Determine if the APSR lower plenum material specification has
* previously been defined. If it has beez; previously defined, determine
* the lower plenum material specification label.

IF APSRADI (EANKNUM(COLUMN,ROW),11).GT.(0.0)) TEEN
APSRLPMLUNIQUE-.TRUE.
LEAVE.*FALSE.
IF ((COLUMN.NE.l).AND.(ROW.NE.l)) TE

DO 5410 RO-1,(ROW-i)
DO 5400 CO-1,50

IF (NKNUM(CO,RO).NE.0) TEEN
IF (RANENUM(COLUMN,R0W).EQ..

c BANKNUM(CO,RO)) TEN
APSRLPMLUNIQUE-.FALSE.
LEAVE- .TRUE.-s APSRLPML(COLUMN, ROW) -APSRLPHL(CO,RO)
EXIT

ENDIF
ENDIF

5400 CONTINUE
IF LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

5410 CONTINUE
IF LEAVE.EQ..FALSE.) TEEN

DO 5430 RO-ROW,ROW
DO 5420 CO-i,(COLUMN-i)

IF (BANENU(CO,RO).NE.0) TEN
IF (BANKNUM(COLUMN,ROW).EQ.

c BANKNIM(CO,RO)) THEN
APSRLPELUNIQUE-.FALSE.
LEAVE-.TRUE.
APSRLPHL(COLUMN,ROW)-APSRLPML(CORO)
EXIT

ENDIF
ENDIF

5420 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIr

5430 CONTINUE
ENDIF

ELSEIF ((cOLUMN.EQ1).AND.(RoW.NE.l)) THEN
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DO 5450 RO1, (ROW-i)
DO 5440 CO-1,50

IF (BANKNUM(CO,RO).NE.0) THEN
IF AKUQM(COLUMN,R0W) .EQ.

c BANKNUH(COR0) TEN
APSRLPMLUNIQUE- .FALSE.
LEAVE-.TRUE.
APSRLPML(COLUMN,ROW)-APSRLPHL(CO,RO)
EXIT

ENDIF
ENDIr

5440 CONTINUE
IF (LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

5450 CONTINUE
ELSEIF ((ROW.EQ.i). ND.(COLUMN.NE.1)) TEEN

DO 5470 RO-1,1
DO 5460 CO-i,(COLUMN-i)

IF BANXNUM(CO,RO).NE.0) TEN
IF BANENUM(COLUMN,ROW).EQ.

c BANKNUM(CO,RO)) THEN
APSRLPMLUNIQUE-.FALSE.
LEAVE- .TRUE.
APSRLPL (COLUMN,ROW)-APSRLPNL(CO,RO)
EXIT

ENDIF
ENDIF

5460 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF-

5470 CONTINUE
ENDIF

ir tsURFVaLUEspEc(APsRcLADBoTToMsuRF).LT.
c SURFYALUESPEC(UEFTOPSURF)) TEEN

IF (APSRLPHLUNIQUE.EQ..TRUE.) THEN
APSRLPML(COLUMN,ROW)-MN

* Check Axial Power Shaping Rod Lower Plenum Regions
DO 5473 -1,APSRLPLEMAT BANKNUM(COLUMN,ROW),2)

IF (C.EQ.1) THEN
WRITE(200,5471) APSRLPML(COLUMN,ROW),

c APSRLPLENZAIDS BANNUM (COLUMN,ROW),C),
c (-i*APSRLPLENWTS (BANNUM (COLUMN, RO),c))

5471 FORMAT(Ti, 'H',I4,T9,A9,3X,G14.6,
c ' S Axial Power Shaping Rod Lower Plenum')

ELSE
WRITE(200,5472)

c APSRLPLENZA!DS(BANKNUM(COLUMN,ROW),C),
c (-l*APSRLPLENWTS(BANKNUM(COLUMN,ROW),C))

5472 FORMAT(T9,A9,3X,G14.6)
ENDIF

5473 CONTINUE
N-MN+1
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ENDIr
ITE (30,5480) L, APSRLP (COLUM, ROW),

c (-*APSRLPLENMT (BANUM (COLUMN, ROW), 1)),
c APSRCLADBOTTOMSURF,
c (-*APSRABSBOTTOMSURF), (-*APSRCLADIRSURF),
c APSRAUNIV (COUMNROW)

5480 FOMAT(Tl,14,T6,14,Tll,FS.5,T25,14,1X,I4,1X,14,
c I rIP:N-1 U-',13,
c ' S Axial power shaping rod lower plenum')

LN-LN+1
ENDIF
ENDIF
IF (SURFVALUESPEC(APSRUPTOPSURF).LT.

c SURFVALUESPEC(UEFTOPSURF)) THEN
* Calculate the APSR intermediate plug cell density.

APSRIPLUGM (COLUMN,ROW)-MN
IF (APSRCLDMAT(BANKNIM(COLUMN,ROW)).EQ.1) THEN

APSRIPLUOGDEN(BANNUH (COLUMN,ROW))-
c ((APSRIPLUGFRAC(BANKNUM(COLUMN,ROW))*6.56)+
c ((1 .O-APSRIPUGFRAC (BANIUM(COLUMN,ROW)))*
c MODDENSITY))

SPACHASS-APSRIPlUGFRAC(BANINOM(COLUMN,ROW))*6.56
HODHASS-(1.0-APSRIPLUGFRAC(BANENM (COLUMNROW)))*

c MODDENSITY
SPACFRAC-SPACMASS/(SPACHASS+MODMASS)
KODFRAC-MOMASS/ SPACMASS+MODMASS)

BWTIN20-((PMB*E-6)/(1.O+(PPMB*lE-6) )*100.0
nWTINH20-(1.008664904*0.999167*2.0)/

c ((1.008664904*0.999167*2.0)+
c (1.008664904*15.857510)))*(100.0-BWTINH20)

OWTINH20-C(1.008664904*15.857510)/
c ((l.008664904*0.999167*2.0)+
c (1.008664904*15.57510)))*(100.0-BTINH20)

B1OWTINH20"(.008664904*9.926922*0.194)/
c ((1.008664904*9.926922*0.194)+
c (l.008664904*10.914730*0.806)) )BWTrNH2O

BIIWTINH20-((1.008664904*16.914730*0.806)/
c ((1.008664904*9.926922-0.194)+
c (1.009664904*10.914730*0.806)))*BWTINH2O

OWT-(OWTINH20*MODFRAC)+(0.120*SPACERAC)
HRWT-NWTINH20*HODFRAC
B1OWT-(B1OWTINH20*MODFRAC)
B1NT-(B21N1NIIH20*MODFRAC)
CRWT-0.100*SPACFRAC
CRSO-0.04173684
CR52-0.837
CR53-0.09673684

- CR54-0.02452632
FEWT-0.200*SPACFRAC
FE540.05699324
FE56-0.91868499
FE57-0.02141247
FE5S-0.00290930
ZRWT-96. 10*SPACFRAC
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SNWT-1.400*SPACERAC
WRITE(200,5491) APSRIPLUGML(COLUMN,ROW),

c (-1*KWT), ASSYID(COLMN,ROW)
5491 FORMAT(T1,'H',14,T9,' 1001.50c'3X,G14.e,

c I S APSR Intermediate Zirc-4 Plug in Assembly ',A5)
WRITE(200,5492) -1*OWT

5492 FORMAT(T9,0 8016.50c',3X,G14.8)
WRITE(200,5493) -B1OWT

5493 FORMAT(T9,' 5010.50c',3X,G14.8)
WRITE(200,5494) -*B1WT

5494 FORMAT(T9,' 5011.56c',3X,G14.8)
WRITE(200,5495) -1*CRWT*CRS0

5495 FORMIT(T9,'24050.60c',3XG14.8)
WRITE(200,7077) 1*CRWT*CR52

7077 FORMAT(T9,'24052.60c',3X,G14.8)
WRITE(200,7078) 1*CRWT*CR53

7078 FORMAT(T9,'24053.60c',3X,G14.6)
WRITE(200,7079) -1*CRWT*CR54

7079 FORMAT(T9,'24054.60c',3X,G14.8)
WRITE(200,5499) -1*FEW*FE54

5499 FORMAT(T9,'26054.60ct,3X,G14.S)
WRITE1200,7090) -1*FEWT*FE56

7080 FORMAT(T9,'26056.60c',3X,G14.8)
WRITE(200,7081) -FEWT*FES7

7081 FORMAT(T9,'26057.6Oc',3XG14.8)
) WRIE(200,7082) -*EM*FESS

7082 FORMAhTT9,'26058.60c',3X,G14.8)
WRITE(200,5503) -1*ZRWT

5503 FORMWTIT9#940093.50cI3XAG14.8)
WRITE(200,5504) -*SNWT

5504 FORMMT(T9, '50000.35c',3X,G14.8)
ELSEIF APSRCLADMT(BANKNUM(COLUMN,ROW)).EQ.2) THEN

APSRIPLUGDEN (BARKNUNM (COLUMN, ROW) )-
C ((APSRIPLUGFRAC (BANNUM (COLUMN, ROW) ) *7.9)+
c (1. 0-APSRXPLUGFRAC (BAfKOM (COLUMN,ROW)))*
c MODDENSITY))

SPAKSS-APSRIPLUGAC (BANKNUM(COLUMN, ROW) ) *7 . 9
HODMASS- (1. O-APSRIPLUGFRAC (BANXUM (COLUM, ROW) ) ) *

c MODDENSITY
SPACFRAC-SPACMASS/ (SPACHSS+MODMNASS)
MODFRAC-MODMASS/ (SPACKASS+MODMASS)

BWTINH20-((PPMB*1E-6)/(l.O+(PPMB*lE-6)))*100.0
HWTINH20-((1.008664904*0.999167*2.0)/

c (C1.008664904*0.999167*2.0)+
c (1.00 6 6 4 9 04*15.857510)))*(100.0-BWTINH20)

OWTINH20-('(1.008664904*15.857510)/
c ((1.008664904*0.999167*2.0)+
c (1.008664904*15.857510)))*(100.0-BWTINH20)

BlOWTINH20-((1.008664904*9.926922*0.194)/
c ((1.008664904*9.926922*0.194)+
c (1.008664904*10.914730*0.806)))*BWTINH20 

B12WTINH2Ot( (1.006664904*10.914730*0.806)/
C ((1.008664904*9.926922*0.194)+
c (1.008664904*10.914730*0.806)))*BWTINH20
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OWT-OWTINH20*MODFRAC
EWTm-HINH20*MODMAC
91OWT-B1OWTINH20*MODFRC
B11T-B11WTIN20*ODFRAC
CWT-0. 08SPACMC
IWT-0. 100*SPACFAC
SINT-0.75*SPACFRAC
PWT-0 . 045*SPACFRAC
SWTO.030*SPACFRAC
CRWT-19.00*SPACFRAC
CRSO-0.04173684
CR52-0.937
CR53-0.09673684
CRS4-0.02452632

MW-2.000*SPACFRAC
FEWT-68.745*SPACFRAC
FE54-0.05699324
FES6-0.91868499
FE57-0.02141247
FESS-0.00290930
NINT-9.250*SPACFRAC
W156-0.67394595
UI60-0.26648649
N161-0.01178378
NI62-0.03783784
N1q64-0.00994594

-, WRITE(200,5505) APSRIPLUGML (COUMN, ROW),

c (-l*BWT) ASSYIDCOLUMNROW)
5505 FORMAT(T1,vM',I4,T9,' 1001.50c'3X,G14.8,

c ' $ APSR rntezmediate SS304 Plug in Assembly ',A5)
MRITE(200,5506) -1*OWT

5506 FORMAT(T9,' 8016.50c',3X,G14.E)
WRITE(200,5507) -*B1OWT

5507 FORMAT(T9,' 5010.50c'3X,G14.8)
WRITE(200,5508) -*BllWT

5508 FORMAT(T9,' 5011.56c'3XG14.8)
WRXTE(200,5509) -1*CWT

5509 FORMAT(T9, 6000.SOc',3X,G14.8)
WRITE(200,5510) -1*NWT

5510 VORAT(T9,'7014.50c%,3X,G14.8)
WRITE(200,5511) -1*SIWT

5511 FORMAT(T9,'14000.50c',3X,G14.8)
WRITE(200,5512) 1*WT

5512 FORMT(T9,15031.50c',3X,G14.8)
WRITE(200,5513) -1*SWT

5513 FORHAT(T9,'16032.50c',3X,G14.8)
RITE(200,5514) -1*CRWT*CR50

5514 FORMAT(T9,'24050.60c',3X,G14.8)
WRITE(200,7084) -1*CRWT*CR52

7084 FORMAT(T9,'24052.60c',3XG14.8)
WRITE(200,7085) -1*CRWT*CR53

7085 FORHAT(T9, 24053.60c',3X,G14.8)
WRITE(200,7086) -1*CRWT*CR54

7086 FORMAT(T9,'24054.60c',3X,G14.8)
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WRITE (200,5518) -1*MWT
5518 FORMT(T9, '25055.50c',3X,G14.8)

WRITE (200,5519) -1*FEWT*FE54
5519 FORMAT(T9, '26054.60c',3X,G14.8)

WP.TE(200,7087) -l*FEWT*FE56
7087 FORMAT(T9, '26056.60c',3X,G14.B)

WRITE(200,7088) -I*FWT'FE57
7088 FORMAT(T9, '26057.60c',3X,G14.8)

WRITE (200,7089) -1*FEWT*FE56
7089 FORMAT(T9, 26058.60c',3X,G14.8)

WRITE(200,5523) -1*NIWT*I58
5523 FORMAT(T9,028058.60c',3X,G14.B)

WRITE(200,7090) -1*NIWT*NI60
7090 FORfMfT(T9,'28060.60c',3X,G14.8)

WRITE(200,7091) -1*NIWT*NI61
7091 FORMAT(T9,'28061.60c',3X,G14.8)

WRITE(200,7092) -1*NIWT*NI62 
7092 FORMAT(T9,'28062.60c',3X,G14.8)

WRITE(200,7093) -1*NIWT*NI64
7093 FORMAT(T9, 28064.60c',3X,G14.8)

ELSEIF (APSRCLA NTDM BAUOM(COLUN,ROW)).EQ.3) TEN
APSRIPLUGDEN(BANKNUM(COLUMN,ROW))-

c ((APSRIPLUGFRAC(BANKNUM(COLUMN,ROW))*8.19)+
c ((1.0-APSRIPLUGFRAC(BANKNUM(COLUMN,ROW))*
c MODDENSITY))

SPACMASS-APSRIPWGERAC(BAKNUM(COLUMNROW))*8.19
MODMASS-(1.0-APSRIPLUGFRAC(BANKNUM(COLUMN,ROW)))*

c - ODDENSITY
SPACFRAC-SPACHASS/(SPACMASS+MODMASS)
MODFRAC-MODMASS/ (SPACMASS+NODMASS)

EWTINH20-((PPMB*E-6/I1.0+(PPMB*lE-6)))*100.0
HWTINH20-((1.008664904*0.999167*2.0)/

c ((1.008664904*0.999167*2.0)+
c (1.008664904*15.B57510)))*(100.0-BINr20)

OWTINH20-t(1.008664904*15.857510)/
c ((1.008664904*0.999167*2.0)+
c (1.008664904*15.857510)))*(100.0-BWTINH20)

B1OWTINH20-((1.008664904*9.926922*0.194)/
c ((1.008664904*9.926922*0.194)+
c (1.008664904*10.914730*0.806)))*BWTINH20

B11WTINH20-((1.008664904*10.914730*0.806)/
c ((1.008664904*9.926922*0.194)+
c (1.008664904*10.914730*0.B06))) BWTINH20

B1OWTINB-((1.008664904*9.926922*0.194)/
c ((1.008664904*9.926922*0.194)+
c (1.008664904*10.914730*0.806)))*100.0

BllWTINB-((1.008664904*10.914730*0.806)/
c ((1.008664904*9.926922*0.194)+
c (1.008664904*10.914730*0.806)))*100.0

OWT-OWTINH20*NODFRAC
MWT-HWTINH20*HODFRAC
B1OWT-(B10WTINH20*MODFRAC)+(B1OWTINB*0.006*SPACFRAC)
B11WT-(BllWTINH20*MODFEAC)+(B1WTINB*0.006*SPACFRAC)
CWT0.080*SPACFRAC
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SIWT-0.350*SPASERAC
PWT-0.015*SPACFnAC
SWT-0.015*SPACFBAC
CRWT-19.000*SPACFRAC
CR50-0.04173684
CR52-0.B37
CR53-0.09673684
CR54-0.02452632
FE54-0.05699324
FES6-0.91868499
FE57-0.02141247
FES8-0.00290930
NI58-0.67394595
NIGO-0.26648649
UI61-0.01178378
N162-0.03783784
U164-0.00994594
CU63-0.683
CU65-0.317
HNT-0 .350*SPACFRAC
FEWT-16.809*SPACFAC
NIMT-52.500*SPACFnC
ALWT-0.500*SPACFRAC
TIWT-0.900*SPACFEAC 
COWT-l.000*SPACFRAC

3 CUWT-0. 300*SPACFRAC
EWT-2.563*SPACFRAC
HOWT-3. 050*SPACEFAC
TAWT-2.563*SPACFRAC
WRITE(200,5528) APSRIPLUGML(COLUMNROW),

c (i1*EWT), ASSYID(COLUMN,ROW)
5528 FORMAT(Tl, 'M',I4,T9,' 100l.50c'3X,G14.8,

c ' S APSR Intercediate Inconel Plug in Assembly ',AS)
WRITE(200,S529) -1*OWT

5529 FORMAT(T9,' 8016.50c',3X,G14.8)
WRITE (200, 5530) -*B1OWT

5530 FORMAT(T9,' 5010.50c',3X,G14.8)
WRITE(200,5531) -lBEl1WT

5531 FORMAT(T9,' 5011.56ct13X,G14.8)
WRITE(200,5532) -CWT

5532 FORMAT(T9,'6000.50c',3X,G14.8)
WRITE(200,5533) -SIWT

5533 FORMAT(T9, 14000.SOc',3X,G14.8)
WRITE (200,5534) -1*PWT

5534 FORMAT(T9, '15031.50c',3X,G14.8)
WRITE(200,5535) -SWT

5535 FORMAT(T9,'16032.50c',3X,G14.8)
WRITE(200,5536) -*CRWT*CR5O

5536 FORHAT(T9, 24050.60c',3X,G14.8)
WRTE200,7094) -1*CRWT*CR52

7094 FORMAT(T9,'24052.60c',3X,G14.8)
WRITE(200,7095) -1*CRWT*CR53

7095 FORMAT(T9,'24053.60c',3X,G14.8)
WRITE (200,7096) -1*CRWT*CR54
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7096 FORMAT(T9, '24054.60c',3XG14.8)
WRITE(200,5540) -1*HNWT

5540 FO-MAT(T9, '25055.SOc',3X,G14.8)
WRITE(200,5541) F1*FEWTFE54

5541 FORNMr(T9, 26054.60c',3X,G14.8)
WRITE(200,7097) -1*FEWT*FES6

7097 FOFRGITT9, '26056.60c',3X,G14.8).
WRITE (200,7098) -I*FEWT*FES7

7098 roRMAT(T9, '26057.60c',3X,G14.8)
WRITE (200,7099) -1*FEW*FE58

7099 FORMAT(T9, '26059.60c',3X,G14.8)
WITE(200,5545) -*NIWT*NIS8

5545 FORMAT(T9,'28058.60c',3X,G14.8)
WITE(200,7100) -l*NIWT*NI60

7100 FORMAT(T9, '28060.60c',3X,G14.8)
WRITE(200,7101) 1*NIWT*NI61

7101 FOMMTT9,'28061.600',3X,G14.8)
WRITE(200,7102) 1*lIWT*NI62

7102 FORMAT(T9,'28062.60c',3XG14.8)
WRITE(200,7103) 1*NIWT*NI64

7103 EORMAT(T9,'28064.60c',3X,G14.8)
WRITE (200,5550) -l*ALWT

5550 FORMAT(T9,'13027.S0c',3X,G14.8)
WRITE(200,55511 -l*TrIT

5551 FORMAT(T9,'22000.50c',3X,G14.8).
WRITE(200,5552) -l*cOWT

5552 FONMAT(T9,'27059.50c',3XG14.B)
WRITE(200,5553) -*CUWT*CU63

5553 FORMAT(T9,'29063.60c',3X,G14.8)
WRITE(200,7104) -*CUWT*CU65

7104 FORMAT(T9,'29065.60c',3X,G14.X)
WRITE(200,5555) -l*NBWT

5555 FORMAT(T9, '41093.50c',3X,G14.8)-
WRITE(200,5556) -1*MOWT

5556 FOPJMT(T9,42000.50c',3X,G14.8)
WRITE (200,5557) -1*TAWT

5557 FORHAT(T9,'73181.50c',3X,G14.8)
ENDIF
WRITE(200,5558) APSRIPLUGML(COLUMN,ROW)

5558 FORMAT(Tl,4T',14,T9,'LWTR.03T)
14N-HN+1*-

* Write the APSR intermediate plug cell in this APSR universe.
WRITE(30,5559) LN, APSRIPLUGML(COLUMN,ROW),

c (-1*APSRIP GDEN (EYNKNUM(COLUMN,ROW))),
c APSRUPTOPSURF,
C (-1*APSRIPLUGTOPSURF), (*APSRCLADIRSURF),
c APSRAUNIV(COLUMN,ROW)

5559 FORMAT(TI1,4,T6,4,Tll,F8.5,T25,14,IX,14,lX,I4,
c IMP:N-1 U-',13,
c ' $ Axial power shaping rod intermediate plug region')

LN-LN+1

ENDIF
IF (SURFVALUESPEC(APSRIPLUGTOPSURF).LT.

c SURFVALUESPEC(UEFTOPSURF)) THEN
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* Write the water above the intermediate plug cell in this APSR universe.
WRITE(30,5560) LN, BMODML,

c C-i*QODDENSITY), APSRIPLUGTOPSURF,
c (-1*APSRCLDTOPSURF), (-*APSRCLADIRSURF),
c APSRAUNIV(COLUMN, ROW)

5560 FORHAT(T,14,T6,I,T1,FS.5,T25,4,IX,14,lX,14,
c ' IHP:N-1 Um',I3,' S Borated moderator inside APSR')

LN-LN+1
ENDIF

* Define the GT top surface.
CURRENTSURE-GTDATA(DESNUM(COLUM4N,ROW),3)
IF CURRENTSURF.GE.SURFVALUESPEC(UEETOPSURF)) THEN

CURRENTSURF-SURFVhLUESPEC (UEFTOPSURF)
ENDIF
CURRENTSURFLABEL-0
DO 5561 V-i,(SN-i)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

5561 CONTINUE
IF (CURRENTSURFIABEL.E0.0) TEN

GTTOPSURF-SN
SURFTYPESPEC(SN)-'PZ*

_9 SURFVALUESPEC(SN)-CURRENTSURF
SN-SN1

ELSE
GTTOPSU1FUCDFRENSURFABEL

ENDIF
* Define the GT bottom surface.

CURRENTSURF-GTDATA(DESNUM(COLUMN, ROW), 4)
CURRENTSURFLABEL-0
DO 5562 V-1, (SN-i)

IF (SURFTPESPEC(V).EQ.'PZ') TEN
IF (ABSISURFVALUESPEC(V)-CURRENTSURF) .LT. (0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

5562 CONTINUE
IF (CURRENTSURFLABEL.EQ.O) TEN

GTBOTSURF-SN
SURFTYPESPEC(SN)-'PZ'
SUREVALUESPEC (SN)-CURRENTSURF
SN-SN+1

ELSE
GTBOTSURF-CURRENTSURFLABEL

ENDIF
* Define the T outer radius surface.

CURRENTSURF-GTDATA ( DESNUM (COLUMN, ROW), 2)
CURRENTSURFLABEL-0
DO 5563 V-1, (SN-1)
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IF SURFTYPESPEC(V).EQ.'CZ') THEN
IF ABS(SURFVALESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

5563 CONTINUE
IF CURRENTSURFLABEL.EQ.0) TEN

GTORSURF-SN
SURFTYPESPEC(SN-'CZ'
SURFUJLUESPEC(SN)-CURRENTSURF
SN-SN1.

ELSE
GTORSURF-CRRENTSURFLABEL

ENDIF
* Define the GT inner radius surface.

CURENTSURF-GTDATA(DESNUM(COLUMN,ROW),1)
CURRENTSURFLABEL-0
DO S564 V-i,(SN-i)

IF .(SURFTYPESPEC(V).EQ.'Cz1) TEEN
IF (ABS(SURFEVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

5564 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

GTIRSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC (SN) -CURRENTSURF
SN-SN+1

ELSE
GTIRSURF-CURRENTSURFLABEL

ENDIF
* Define the lower end-fitting top surface.

CURRENTSURF-ENDFITEIGET(DESNUN(COLUMN,ROW),2)
CURRENTSURFLABEL-0
DO 5565 V-i,(SN-i)

IF (SURFTYPESEC(VY.EQ.*PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURPLABEL-V
EXIT

ENDIF
ENDIF

5565 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

APSRLEFTOPSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFYALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
APSRLEFTOPSURF-CURRENTSURFLABEL

ENDIF 
* Write the lower end-fitting cell specification for this APSR universe.
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IF (SURFVALESPEC (GTBOTSURF).GE.
c ENDFITGEIGHT (DESNUICOLM, ROW), 2)) T

WRITE (30,5650) LN, FRLEF (COLUM, ROW),
c (-1LEFT(DESNWUHCOLUMNW,ROW),l)),
c (-PAPSRLEFTOPSURF), APSRAUNIV (COLM, OW)

5650 FORMAT(T1,14,T6,14,Tll,F8.5,T25,14, ' IMP:1-l Uu',I3,
c ' $ Assembly lower end-fitting')

LN-LN 1
ELSE

RITE(30,5660) L, FRLEMLCOLUMN,ROW),
c (-*LEFAT (DESNUM (COLMN,ROW), 1)),
c (-1*APSRLEFTOPSURF), GTORSURF, APSRAMNIVCOLUMN,ROW)

5660 FORMTITl,4,T6,24,Tll,F8.5,T25,14,1X,14,
c ' MP?:N-l U-',13, S Assembly lower end-fitting')

LWN-LN+l
URXTE(30,5670) LN, FRLEFML(COLUMN,ROW),

c (-1*LEE X (DESNUM(COLUMNROW),1)), (-l*GTBOTSURF),
c (-1*GTORSURF), APSRAUNV (COLUMN,ROW)

5670 FORMAT(T1,14fT6,I4,Tll,F8.5,T25,14,1X,14,
c I MP:N-1 -',I3,' $ Assembly lower end-fitting')

LW-LN+l
ENDIF

* Write the upper end-fitting cell specification for this APSR universe.
IF SURFVALUESPEC(GTTOPSURF).LE.

c SURFVALUESPECWVEFBOTTOMSURF)) THEN
WRITE(30,5760) L, FRUEFHL(COLUMN,ROW),

c (-1IUEFHPT(DESNUM(COLMNROW),1)), UEFBOTTOMSURF,
c (-1*UEFTOPSURF), APSRCLADORSURF, APSRAUNIV(COLUMN,ROW)

5760 FORMAT(Tl,14,T6,I4,Tll,FS.5,T25,14,1X,14,X,14,
c ' IMP:N-1 U-,I13,' $ Assembly upper end-fitting')

LN-LtN+l
ELSEIF (SURFVALUESPEC(GTTOPSURF).GT.

c SURFVALOESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTTOPSURF).IT.
c SURFVLUESPEC(UEFTOPSURF))) TEN

WITE(30,5770) L, RUEFML(COLUMN,ROW),
c (-1*UEFlAT(DESNUH(COLUMN,ROW),1)), UEFBOTTOtSURF,
e (-l*UEFOPSURF), GTORSURF, APSRAUNIV (COLUMN, ROW)

5770 FORMAT(TlI4,T6,14,Tll,F8.5,T25,I4,lX,I4, X,14,
c ' INP:N-l U-',I3,' S Assembly upper end-fitting')

LN-LN+l
WRTE(30,5780) LN, FRUEFML(COLUMN,ROW),

c (-1*UEFlkT(DESNUM(COLUMN,ROW),1)), GTTOPSURF,
c i-1*EFTOPSuRF), (-1*GTORSURF),
c APSRCLADORSURF, APSRAUNIV(COLUMN,ROw)

5780 FOMAT(Tl,14,T6,14,Tll,F8.5,T25,14,lX,14,1X,14,
c IX,14,1 INP:N-1 U-',13,
c ' $ Assembly upper end-fitting')

LN-LN+l
ELSEIF SURFVALUESPEC(GTTOPSURF).GE.

c SUREVALUESPEC(UEFTOPSURF)) THEN
MRITE(30,5790) LN, FRUEFmL(COLUMN,ROW),

c (-1*UEFMAT(DESNUM(COLUMN,ROW),1)), EFEOTTOMSURF,
c (-l*UEFTOPSURF), GTORSURF, APSRAUNIV(COLUMN,ROW)
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5790 FORMAT(T,14,T6,I4,Tll,F8.ST25,I4,IX,14,IX,14,
c ' IP:Nl U-',13,' $ Assembly upper end-fitting')

LN-LN+i
ENDIF

* Write the CT material cell in this APSR universe.
* Determine if the GT material specification has
* previously been defined. If it has been previously defined,
* the material specification label.

CIADMLUNIQUE-.TRUE.
LEAVE-.FALSE.
IF ((COLUMN.NE.l).AND.(ROW.NE.l)) TEEN

DO 5810 RO-,(ROW-l)
DO 5800 CO-i,50

IF DESNUM(CO,RO).NE.0) THEN
IF (GThAT(DESNUM(COLUMN,ROW)).EQ.

c GTMAT (DESNUM (CO 0RO))) TW
CLADWLUNIQUE-.FALSE.
LEAVE-. TRUE.
GTNL (COLUMN, ROW) -GTML (CO, RD)
EXIT

ENDIF
ENDIF

5800 CONTINUE
IF LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

5910 CONTINUE
IF LEAVE.EQ..FALSE.) THEN

DO 5830 RO-ROW,ROW
DO 5820 CO-, (COLUMN-i)
IF (DESNUH(CO,RO).NE.0) TEN

IF (GTMHT(DESNUM(COLUMNROW)).EQ.
c GTHAT(DESNUM(CO,RO))) THEN

CLADMLUNIQUE-.FALSE.
LEXVE-.TRUE.
GTML(COLUMN,ROW)-GTL(CORO)
EXIT

ENDIF
ENDIF

5820 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

5830 CONTINUE
ENDIF

ELSEIF ((COLUMN-EQ.l).AND.(RoW.NE.l)) THEN
DO 550 RO-1,(ROW-i)

DO 5840 CO-1,50
IF (DESNUM(CO,RO).NE.O) THEN

IF (GTMAT(DESNUM(COLUMN,ROW)).EQ.
c GTMAT(DESNUM(CO,RO))) THEN

CLADMLUNIQUE-.FALSE.
LEAVE-.TRUE.
GTML(COLUMN,ROW)-GTML (0,RO)

determine
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EXIT
ENDIF

ENDIF
5840 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
5850 CONTINUE

ELSEIF (RoW.EQ.l).AND.(COLUMN.NE.l)) THEN
DO 5870 R-1,1

DO 5860 CO-1,(COLUMN-1)
IF DESNUM(CO,RO).NE.0) TEEN

IF (GTMT(DESNUM(COLUMN,ROW)).EQ.
c GTNAT(DESNUM(CO,RO))) THEN

CIADMLUNIQUE-.FALSE.
LEAVE-. TRUE.
GTML(COLUMN,ROW)-GTHL(CODRO)
EXIT

ENDIF
ENDIF

5860 CONTINUE
IF (LEAVE.EQ..TRUE.) TEEN

EXIT
ENDIF

5870 CONTINUE
ENDIF
IF (CLADMUNIQUE.EQ.. TRUE.) THEN

GTHL(COLUMN,ROW)-MN
* Check Guide Tube Material

IF (GTMAT(DESNUM(COLUMN,ROW)).EQ.2) THEN
DO 5B72 C-1,2

IF (C.EQ.A) THEN
WRITEC200,9300) GTHL(COLUMNROW)

ELSEIF (C.EQ.2) THEN
WRITE(200,9301)
WRITE(200,7p00)
WRITE(200,7001)
WRITE(200,7002)
WRITE (200, 9302)
WRITE(200,7003)
WRITE(200,7004)
WRITE(200,7005)
WRITE(200,9303)
WRITE(200, 9304)

ENDIF
5872 CONTINUE

ELSEIF (GTMhT(DESNUH(COLUMN,ROW))
c .EQ.2) THEN

DO 5874 C-li2
IF C.EQ.1) THEN

WRITE(200,9305) GTML(COLUMN,ROW)
ELSEIF C.EQ.2) THEN

WRITE(200,9306)
WRITE(200,9307)
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WRITE(200,9309)
WRITE (200,9309)
WRITE (200,9310)
WRITE (200,7006)
WRITE (200,7007)
WRITE (200, 7008)
WRITE(200, 9311)
WRITE (200, 9312)
WRITE (200,7009)
WRITE(200,7010)
WRITE (200,7011)
HRITE (200, 9313)
WRITE (200, 7012)
WRITE (200,7013)
WRITE(200#7014)
WRITE (200,7015)

ENDIF
5874 CONTINUE

ELSEIF (GTAT (DESNUM(COLUHNROW))
C .EQ.3) TEEN

DO 5876 C-1,2
IF C.EQ.1) TEEN

WRITE(200,9314) GL(COLUMN,ROW)
ELSEIF C.EQ.2) THEN

WRITE(200,9315)
WRITE(200,9316)
WRITE(200,9317)
WRITE(200,9318)
WRTE(200,7016)
WRITE(200,7017)
WRITE(200,7018)
WRITE (200, 9319)
WRITE(200,9320)
WRITE(200,7019)
WITE(200,7020)
WRITE (200,7021)
WRITE (200,9321)
WRITE (200,7022)
WRITE(200,7023)
WRITE(200,7024)
WRITE(200,7025)
WRITE(200,9322)
WRITE(200, 9323)
WRITE(200,9324).
WRITE(200, 9325)
WRITE(200,9326)
WRITE(200,9327)
WRITE(200,7026)
WRITE(200,9328)
WRITE(200,9329)
WRITE (200, 9330)

ENDIF
5876 CONTINUE

ENDIF
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N- MN+1
EuDIF
IF GMATDESNUM(COLUMN,ROW)).EQ.l) THEN

CLADRHO-6.56
ELSEIF (GTMAT(DESNUM(COLUMN,ROW)).EQ.2) THEN

CLADRO-7.90
ELSEIF (GTMAT(DESNUM(COLUMN.ROW)).E. .3) TEN

CLADREO-e.19
ENDIF
WRITE(30,588B) LN, GTML(COIUMN,ROW), C-l*CLADRHO),

c GTIRSORF,
c (-l*GTORSURF), (-1*GTTOPSURF), GTBOTSURF,
c APSRAUNIV(COLUMN,ROW)

5888 FORMAT(T1,14,T6,14,Tll,FS.5,T25,14,X,I4,lX,14,lX,14,
c ' MP:N-l U-',13,' $ Guide tube region')

LN-LN+1
* Write the moderator cells within the GT in this APSR universe.

WRITE(30,5890) LN, BODML, -l*MODDENSITY),
c (-1*GTIRSURF),
c VPSRCLADORSURF, (-l*GTTOPSURF), TBOTSURF,
c APSRAUIV (COLUMN,ROW)

5890 FORMAT(T,14,T6,4,Tl,F.S,T25,I4,lX,I4,1X,14,lX,14,
c ' IMP:N- U%13,
c ' S Borated moderator inside guide tube')

LN-L+1
WRITE(30,5900) LN, BMODML, (-l*MODDENSITY),

c (-2*APSRCLADORSURF), (-l*APSRCLhDBOTTOMSURF), GTBOTSURF,
C APSAUWNIV (COLUMN, ROW)

5900 FRMAT(Tl,4,T6,4,ll,F8.5,T25,14,lX,14,lX,14,
c ' IMP:-l U-',13,
c ' $ Borated moderator inside guide tube')

LN-LN+l
* Loop through the regions above the APSR (i.e. the appropriate upper
core regions)
* Define the upper region lower surface.

DO 6050 REGION-i,VUMREGABOVEAPSRA.
* Determine the current upper region's lower surface specification.

IF (REGION.EQ.1) THEN
REGIOUTOPSURE-SYSTEMTOP
CURRENTSURF-SURFVALUESPEC(SYSTEMTOP)-

c REGABOVEAPSRA(REGION,1)
ENDIF
CURREWTSURF-SURFVALUESPEC REGIONTOPSURF)-.

c REGABOVEAPSRA(REGION,1)
IF REGION.EQ.NUMREGABOVEAPSRA) THEN

I REGIONBOTTOMSURF-UEFTOPSUR
ELSE
CURRENTSURFLBEL-0
DO 5910 V-1,(SN--)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS (SURFVALUESPEC(V)-CURPENTSURF) .LT. (0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
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ENDIF
5910 CONTINUE

IF (CURRENTSORFLAEL.EQ.0) TEN
REGIONBOTTORlSURF-SN
SURFTYPESPEC (SN)- PZ'
SURFVAUESPEC (SM) -CURRENTSURF
SN-SN+l

ELSE
REGIONBOTTOMSURF-CURRENTSURPLAEL

ENDIF
ENDIF

* Write the cell specification for the APSR universe upper region.
IF (REGION.£Q.1) TEEN

WRITE(30,6040) LN, FRUREGIONML(COLUMN,ROW,REGION),
c (-l*REGAB0VEAPSRA(REGION,2)),
c REGIONBOTTOMSURF, APSRAUNIV(COLUMN,ROW), REGION

6040 FORM1T(T1,I4,T6,I4,Tll,F8.5,T25,I4,
c I IMP:N-i U-',1,' S Upper core region ',12)

LN-LK+1
REGIONTOPSURF-REGIONBOTTOMSURF

ELSE
WRITE(30,6045) L, FRUREGIONML(COLUMN,ROW,REGION),

c (-*REGABOVEAPSRA(REGION,2)), C-l*REGIONTOPSURF),
c REGIONBOTTOMSURF, APSRAINIV(COLUMN,ROW), REGION

6045 FORMT (TII 1 T6,X4,Tl,F8.5,T25,I4,lX,14,
c IMP:N-1 U-1,3,' S Upper core region ',12)

LN-LN+l
REGIONTOPSURF-REGIONOTTOMSURF

ENDIF
6050 CONTINUE

SPACEEIGHT-0.0
* Loop through the spacer and moderator regions along the axial
* . length of the GT from top to bottom).

DO 6051 SPN-1,NUMOFSPACERS(DESNUM(COLUMN,ROW))
SPACHEIGHT-SPACEEIGHT+SPACEREEIGHT(DESNUM(COLUMN,ROW),SPN)

6051 CONTINUE
DO 6130 SPN-i,N WOFSPACERS(DESNUM(COLUMN,ROW))

* Define the homogenized spacer region bounding surfaces.
IF (SPN.EQ.1) THEN

SPACERTOPSURF-UEFBOTTOMSURF
CURRENTSURF-SURFVALUESPEC(UEFBOTTOMSURF)-

c SPACEREEIGHT(DESNUM(COLUMN,ROW),SPN)
CURRENTSURFLABEL-0
DO 6060 V-i,(SN-i)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVLUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

6060 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

SPACERBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
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SURFLUESPEC (SN) -CURRENTSURF
SN-SN+i

ELSE
SPACERBOTTOMSURF-W RRENTSURFLABEL

ENDIF
WATERREGIONTOPSURF-SPACERBOTTOMSURF
CURRENTSURF-SPACERDIST(DESNUM(COLUMN,ROW),(SPN+1) )
CURRENTSURFLABEL-0
DO 6070 V-I,(SN-i)

IF SURFTYPESPEC(V).EQ.'PZ') TEEN
IF ABS(SURFVLUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

6070 CONTINUE
IFA CURRENTSURFLABEL.EQ.0) THEN

WATERREGIONBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SUREVALUESPEC(SN)-CUERENTSURF
SN-SN+1

ELSE
WATERREGIONBOTTOMSUR'-CURPENTSURFTABEL

ENDIF
ELSEIF ((SPN.NE.1).AND.(SPN.NE.

c NUMOFSPACERS(DESNUM(COLUWN,ROW)))) THEN
SPACERTOPSURF-WATERREGIONBOTTOMSURF
CUPENTSURF-SURFVALUESPEC (ATERREGIONBOTTOHSURF)-

c SPACEREEIGHT(DESNUM(COLUMN,ROW),SPN)
CURRENTSURFIABEL-0
DO 6080 V-1,(SN-i)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CURRENSURFLBEL-V
EXIT

ENDIF
ENDIF

6080 CONTINUE
IF CURRENTSURELABEL.EQ.0) TEEN

SPACERBOTTOSURF-SN
SORFTYPESPEC(SN)-'PZ'
SUREVALUESPEC(SN)-CURRENTSURF
SN-SN+I

ELSE
SPACERBOTTOMSURF-CURRENTSURFLBEL

ENDIF
WATERREGIONTOPSURF-SPACERBOTTOMSURF
CURRENTSURF-SPACERDIST(DESNUM(COLUMN,ROW),(SPN+1))
CURRENTSURFLABEL-D
DO 6090 Vi,(SN-i)

IF (SURFTYPESPECV).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT



Waste Package Operations Engineering Calculation
Tte: CRC ReactiviW Ccuais for Sequoyah Unit 2
Document Identifier. BOOOOOOO-017170210-00006 REV 00 Att t , Page 363 of 656

ENDIF
ENDIF

6090 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

WATERREGIONBOTTOMSURF-SN
SURFTYPESPEC4SN)-' PZ
SUREVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
WATERREGIONBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ELSEIV (SPN.EQ.NUMOFSPACERS(DESNUM(COLUMN,ROW))) TEN

SPACERTOPSURF-WATERREGIONBOTTOMSURF
CURRENTSURF-SURFVALUESPEC(NATERREGIONBOTTOMSURF)-

c SPACERHEIGHT(DESNWM (COLUMN,ROW),SPN)
CURRENTSURFLABEL-0
DO 6100 V-i.(SN-1)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF ABS(SURFVALOESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

61D0 CONTINUE
IF (CURRENTSUREIBEL.EQ.0) THEN

SPACERBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
'SPACERBOTTOMtSURr-CURRENTSURFLABEL

ENDIF
WATERREGIONTOPSURF-SPACERBOTTOMSURF
WATERREGIONBOTTOMSDUF-NODEBOTTOMSURF

ENDIF
* Write the current homogenized spacer region cell in this APSR universe.

- WRITE(30,6126) LN, HONOSPACMLNUM(DESNUH(COLUMN,ROW),SPN),
c (-1*HOMOSPACERDEN(DESNUM(COLUMN,ROW),SPN)), GTORSURF,
c (-l*SPACERTOPSURF), SPACERBOTTOMSURF, APSRAUNIV(COLUMN,ROW),
c SPN

6126 FORMAT(T1, 14,T6,14,Tll,G14.8,T25, I4, iX, 14, IX, 14,
c ' IP:N-1 U-',13,' $ Homogenized region for spacer ',12)

LN-LN+l
* Write the water region cell below the current homogenized spacer cell
in this APSR universe.

WRITE(30,6127) LN, BMODML, -l*MODDENSITY), GTORSURF,
c (-l*WATERREGIONTOPSURF), WATERREGIONBOTTOMSURF,
c APSRAUNIV (COLUMN, ROW)

6127 FORMAT(Tl,14,T6,14,Tll,'F20.8,T25,I4,1X,14,lX,14,
c ' IMP:N-1 UJ-',I3,' S Borated-moderator')

LN-LN+l
6130 CONTINUE

ENDIF
6140 CONTINUE
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6150 CONTINUE
ENDIF

* Write the specifications for the BPR universes that are
* required to fill the assembly layout specifications previously defined.

DO 9290 ROW-1,50
DO 9280 COLUMN-1,50

* Write the BPR universe specification for the assembly if it
* contains a unique BP material.

IF (BPRUNIQUtE(COLUMN,ROW).EQ..TRUE.) THEN
* Write the SPR specification header.

WRITE(30,9072)
9072 FOPMAT (Tl,'C')

WRITE(30,9074) ASSYID(OOLUMNROW)
9074 FORMAT (Ti,

c IC BPR UNIVERSE SPECIFICATION FOR ASSEMBLY ',AS)
WNITE(30,9076)

9076 FORHAT(Ti,'C')
IF ((BANDW.E..TRUE:).OR.

c ((WESTINGEOUSE.EO..TRUE.).AND.
c (WBPRA(VXNUM(COLMN,ROW)).EQ.1).AND.
c GTSPLIT.NE.1))) TEEN

DO 9090 MCNPNODE-1, NUOFEPRANODES(ENKNUSM(COLUMN,ROW))
* Define the upper end-fitting bottom urface.

CURRENTSURF-SPACERDIST(DESNUM(COLUMN,ROW),l)+
c ENDFITREIGHT(DESNUM(COLUMN,ROW),2)

CURRENTSURFIABEL-0
DO 9077 V-i,(SN-i)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

9077 CONTINUE
IF CU"EXNTSURFLABEL.EQ.0) THEN

UEFBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
UEFBOTTOMSURF-CURRENTSURFLABEL

ENDIF
* Define the upper end-fitting top surface.

CURRENTSURE-SPACERDIST(DESNUM(COLUMN,ROW),1)+
c ENDFITHEIGHT(DESNUM(COLUMN,ROW),l)+
c ENDFITHEIGET(DESNUM(COLUMN,ROW),2)

CURRENTSURFLABEL-0
DO 9078 V-i,(SN-l)

IF SURETYPESPEC(V).EQ.'PZ') THEN
IF ABS(SURFVALUESPECV)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
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ENDIF
9078 CONTINUE

IF (CURRENTS0RFLASEL. EQ. 0) THEN
UEFTOPSURF-SN
SURFTYPESPEC (SN) "PZ'
SURFVALUESPEC (SN) -CURRNSURF
SN-SN+1

ELSE
OEFTOPSURF-CURRENTSURFLEBEL

ENDIF
* Define the P node bounding surfaces.

IF (MCNPNODE.EQ;1) THEN
TOTBPHEIGHT-0.0
DO 9079 Z-,NMOFBPRANODES(BANKNUM(COLUMN,ROW))

TOTBPHEIGET-TOTBPHEIGHT+
c MCNPBPRAMEIGHT(BANKNUM(COLUMN,ROW),Z)

9079 CONTINUE
CURPENTSURF-BOTBPNODEHEIGHT (aANNUM (COLUMN, ROW) +

c TOTMPHEIGET
IF CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) THEN

CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)
ENDIF
CURRENTSURFLABEL-0
DO 9080 V-l, (SN-1)

IF (SURFTYPESPECV).EQ.'PZ') THEN) IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN
_ CURRENTSURFLABEL-V

EXIT
ENDIF

ENDIF
9080 CONTINUE

IF (CURRENTSURFLABEL.E.0) THEN
TOPBPNODETOPSURF-SN
SUREFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURSENTSURF
SN-5N41

ELSE
TOPEPNODETOPSURF-CURRENTSURFLABEL

ENDIF
BPNODETOPSURF-TOPEPNODETOPSURF
CURRENTSURF-SURFVALUESPEC(BPNODETOPSURF)-

c NCNPBPRAHEIGHT (BAKNM (COLUMN, ROW), MCNPNODE)
IF (CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) THEN

CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)
ENDIF
CURRENTSURFLABEL-0
DO 9082 V-i,(SN-i)

IF (SURFTYPESPEC(V).EQ.'PZI) THEN
IF (ABS(SURFVAWUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIr
ENDIF

9082 CONTINUE
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IF (CURRENTSURFIMMEL.EQ.0) TEN
BPNODEBOTTOMSURFSN
SURYTYPESPEC (SN)-'PZ'
SUPRFVALESPEC (SN) -CURRENTSURF
SN-SN+1

ELSE
BPNODEBOTTOSSORFCURRENTSURF?&EL

ENDIF
CURRENTSURFBPRDIM (EANKNUM (COLUMN, ROW), 1)
CURRENTSURFABEL-0
DO 9083 V-i,(SN-1)

IF (URFTYPESPECV).EQ.'CZ') TEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CORRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

9083 CONTINUE
IF (CURRENTSUlFLABEL.EQ.0) THEN

SPRADIUS-SN
SURE7YPESPEC(SN)-'CZ'
SURFViLUESPEC(SN)-CURRENTSURF
* N-SN+1

ELSE
BPRADIUS-CURRENTSURFLABEL

ENDIF
ELSEIF (CNPNODE.NE.1) THEN'

BPNODETOPSURF-BPNODEBOTTOMSURF
CURRYNTSURF-SURFVALUESPEC(BPNODETOPSURF)-

c MCNPBPRAHEIGHT (BANKNUM(COLUMN,RO),MCNPNODE)
IF (CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) TEN

CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)
ENDIF
CURRENTSVRFLABEL-O
DO 9084 V-i,(SN-i)

IF (SURFTYPESPECV).EQ.1PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CQRRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

9084 CONTINUE
IF CURRENTSRFLAEL.EQ.0) TEN

BPNODEBOTTO MSUR F-SN
SURFTYPESPEC(N)-'PVZ
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPNODEBOTTCMSURF-CURRENTSURFLABEL

ENDIF
ENDIF

IF (SURFVALUESPEC(BPNODEBOTTOMSQPF).LT.
c SURFVALUESPECIUEFTOPSURF)) THEN
Write the BP node cells in this BPR universe.
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IF (BPRABSEODE MANK (COLUM, ROW) ,SCNPNODE) . EQ. '') AND.
c (BPNONABST(BANOWM(COLUMROW)) .EQ.1)) THU

WRITE(30,9085) L, BEPNODEML,
c (-l*AL203DENSITY(BANENUM(COLUMN, RO)))v *-I*BPRADIUS),
c (-l*PNODETOPSURF), PRODEBOTTOMSURF,
c BPRAUNIV(COLUMNROW), MCNPNODE

9085 FORMAT(Tl,r4,T6,14,Tll,G4.6,T25,14,lX,14,lX,14,
c I IHP:N-l U-',13,' $ Burnable poison node ',12)

LK-LN+
BPNODEML-BPWODEHL+l

ELSEIF (BPRABSODE(BANKNM(COLUMN,ROW),MCNPNODE).EQ.'TY).AND.
c (BPNONABSMAT(BANUM (COLUMN,ROW)).NE.1)) THEN

WRITE(30,9066) LN, BPNODEML,
c (-*NONBPMTDATA(BANKNUM(COLUMW,ROW,l)), (*BPRADIUS),
e (-*BPNODETOPSURF), PNODEBOTTOMSURr,
c BPRAUNIV(ICOLUM,ROW), CNPNODE

9086 FORMT(Ti, 14,T6, 14,Tii,G14 . 6,T25, 14, iX, I4,iX, r4,
c ' IMP:N-l U-',13,0 $ Burnable poison node ',12)

LW-LN+,
BPNODEML-BPNODEML+l

ELSE
WRITE(30,9088) LN, BODEML,

c (-l*BPDENTOGO(COLUMN,ROW,MCNPNODE)), (-l*BPRADIUSI,
c (-l*BPNODETOPSURF), BPNODEBOTTOMScURF,
c BP8AUNIV(COLUMN,ROW), MCNPNODE

9088 FORMAT(T,4,T6,4,Tll,G14.6,T25,14,lX,14,lX,I4,
c ' IP:W-i U-',13,' $ Burnable poison node ',12)

LW-LN+1
SPNODEML-BPNODEML+l

ENDIF
ENDIF

9090 CONTINUE
* Define the BPR cladding inner radius.

CURRENTSURF-BPRDIH (BANKNUM (COLUMN, ROW) , 2)
CURRENTSURFLABEL-O
DO 9092 V-i,(SN-)

IF SURFTYPESPEC(V).EQ. *CZ) THEN
IF (ABS(SURFAkUESPEC(V)-CURRENTSURF).LT.(O.O00l)) THEN

CURRENTSORFLABEL-V
EXIT

ENDIF
ENDIF

9092 CONTINUE
IF CURRENTSURFLABEL.EQ.O) THEN

BPCLADIRSURF-SN
SURFTYPESPEC(SN)-'CZ'
SUREVAUESPEC (SN) -CURRENTSURF
SN-SN+l

ELSE
BPCLADIRSURF-CURRENTSURFLABEL

ENDIF
* Define the BPR cladding outer radius.

CURRENTSURF-BPRDIH(BANKNUM(COLUMN, ROW),3)
CURRENTSURFLABEL-O
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i

9094

* Define

C
C

9096

DO 9094 Vi, (SN-1)
IF (SURFIPESEC(V).EQ.'CZ') THEN

IF (ABS(SUR AUESPEC(V)-CURRENTSURF) .LT. (0.0001)) THEN
CURRENTSURFUMEL-V
EXIT

ENDIF
ENDIF

CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

BPCLADORSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
SPCLADORSURF-CURRENTSURFLA8EL

ENDIF
the PR cladding top surface.

CURRENTSURF-TOTBPHEIGHT+
BOTEPNODENEIGHT (BANKNUK (COLUMN, ROW))+
BPRPLEN(BEAQOM COLUMN, ROW), 1)-
IF CURRENTSURF.GE.SURFVALUESPEC UEFTOPSUREF)) THEN

CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)
ENDIF
CURRENSURFU.BEL-0
DO 9096 V-, (SN-i)

rF SURFTYPESPECCV).EQ.'PZ') TEEN
IF (AS (SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

CONTINUE
IF (CURRENTSURFLRBEL.EQ.0) THEN

BPCLADTOPSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN) CURENTSURF
SN-SN+1

ELSE

*

EPCLADTOPSURF-CURPENTSURFLABEL
ENDIF

Define the BPR cladding bottom surface.

c

9098.

CURRENTSURF-BOTBPNODEHEIGHT(BANKNUM(COLUMN,ROW))-
BPRPLEN (BANKNM (COLUMN, ROW), 2)
CURRENTSURFLABEL-0
DO 9098 Vi,(SN-i)

IF (SURFTYPESEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT. (0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

BPCLADBOTTOMSURF-SN
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SURFTYPESPEC(SN)-'PZ'
SURFVAWUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
DPCLADBOTTOt4SURF-CURRENTSURFLABEL

ENDIF
* Write the BP-to-cladding gap cell in this PR universe.

WRITE(30,9104) LN, (-l*BPCLADIRSURF), PRADIUS,
c (-1TOPBPNODETOPSURF),
c BPNODEBOTTOKSURF, SPRAUNIV(COLUMN,ROW)

9104 FORHATTl,14,T6,'0',T25,I4,1X,14,1X,I4,1X,Id,
C ' IMP:N-1 U-',13,
c ' $ Burnable poison-to-cladding gap')

LN-LN+l
* Write the BPR cladding cell in this BPR universe.
* Determine if the BPR cladding material specification has
* previously been defined. If it has been previously defined, determine
* the cladding material specification label.
* CLIDMLUCIQUE-.TRUE.

LEAVE-.ALSE.
IF ((COLUMN.NE.1).AND.(ROW.NE.)) THEN

DO 9107 RO-2, (ROW-1)
DO 9106 CO-1,50

IF (NiKUH(O,RO).NE.0) THEN
IF (LANDES(BANXNUM(CORO)).EQ.'BPRA ') THEN

IF (PRCLADMT(BANKNUM(COLUMNROW)).EQ.
-* C BPRCLADMAT(BANKNUM(CO,RO))) THEN

CLADLUNIQUE-.FALSE.
LEAVE- .TRUE.
BPADML (COLUMN,ROW)-BPCADML (CORO)
EXIT

ENDIF
ENDIF
ENDIF

9106 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

9107 CONTINUE
IF LEAVE.EQ..FALSE.) THEN

DO 9109 RO-ROW,ROW
DO 9108 CO-i, (COLUMN-1)

IF-(BANKNUM(CORO).NE.0) TEN
IF (BANKDES(EANKNUMCO,RO)).EQ.'BPRA ') TEN

IF (BPRCLADMAT(BANKNUM(COLUMN,ROW)).EQ.
c BPRCLADMAT(BANKNUM(CORO))) THEN

CLADXLUNIQUE-.FALSE.
LEAVE-. TRUE.
EPCLADML (COLUMNROW)-BPCLADML(CORO)
EXIT

ENDIF
ENDIF
ENDIF

9109 CONTINUE
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IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
9109 CONTINUE

ENDIF
ELSEIF ((COLUMN.EQ.l).AND. (ROW.NE.1)) THEN

DO 9111 RO-1, (ROW-1)
DO 9110 CO-1,50

IF (BAmNKNWCORO).NE.0) TU
IF (BANKEs BANCNuIm (O,R)).EQ.'EPRPA ' THEN

IF (BPRCADMT(BANXNM(COLUMN,ROW)).EQ.
c BPRCIADHAT(BANKNUM(CO,RO))) TEN

CIADMLUNIQUE-. FALSE.
LEAVE-.TRUE.
BPCLADML (COLUMN, ROW) -BPCLADML (CO, RO)
EXIT

ENDIF
ENDIF
ENDIF

9110 CONTINUE
IF (LEAVE.EQ..TROE.) THEN

EXIT
ENDIF

9111 CONTINUE
ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.l)) THEN

J DO 9113 RO-1,I
_- DO 9112 CO-1,(COLUMN-1)

IF (RANKNUM(CO,RO).NE.0) TEEN
IF 1BANKDES(BANKNUM(CO,RO)).NE.'BPRA ') THEN

IF (BPRCLADMAT(BANKNUM(COLUMN,ROW)).EQ.
c SPRCLADMAT(BANKNUM(CO,AO)) TEEN

CLADMLUNIQUE-.FALSE.
LEAVE-. TRUE.
BPCLADML(COLUMN,ROW)-BPCLADHL(CORO)
EXIT

ENDIF
ENDIF
ENDIF

9112 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

9113 CONTINUE
ENDIF
IF (CLAADMLUNIQUE.EQ..TRUE.) THEN

BPCLADML (COLUMN, ROW) -MN
* Check BPR Cladding Material

IF (BPRCLADMPT BANKNUM(COLUMN,ROW)).EQ.1) THEN
DO 9115 C-1,2

IF (C.EQ.1) THEN
RITE(200,9300) BPCLADML(COLUMN,ROW)

ELSEIF C.EQ.2) THEN
WRITE(200,9301)
WRITE(200,7000)

a
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*HITE (200,7001)
MRITE (200,7002)
MRTE(200, 9302)
.WRITE (200,7003)
WRITE (200,7004)
RITE 200,7005)
WRITE(200,9303)
WRITE (200,9304)

ENDIF
9115 ( CONTINUE O

ELSEIF (BPRCLADmAT (ENNM(C0LUMNR0W)
C .EQ.2) THEN

DO 9117 C-1,2
IF C.EQ.1) THEN

WRITE (200,9305) BPCIADML (COLUMN, ROW)
ELSEIF C.EQ.2) TEN

WRITE(200, 9306)
MITE(200,9307)
WRITE (200, 9308)
MUTE(200,9309)
WRITE(200,9310)
WRITE(200,7006)
WRTE(200,7007)
WRITE(200,7008)
WRITE(200,9311)
NRITE(200,9312)
NRITE(200,7009)
NRITE(200,7010).
WMITE (200,7011)
MUTE(200,9313)
WRITE(200,7012)
RITE(200,7013)

WRITE(200,7014)
MUTE(200,7015)

ENDIF
917 CONTINU4

ELSEIF BPRCLADMT(BANKNM(COLUMN,ROWy)
c .EQ.3) TEEN

DO 9119 C-1,2
IF (C.EQ.1) THEN

WRITE(200,9314) BPCLADML(COLUMN,ROW)
ELSEIF C.EQ.2) THEN

WRITE(200,9315)
MUTE(200,9316)
WRITE(200,9317)
WRITE(200, 9318)
MUTE(200,7016)
MU2TE(200,7017)
WRITE(200,7016)
WRITE(200,9319)
RITE(200,9320)
RITE(200,7019)
RTE(200,7020)

WRITE1200,7021)
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WRITE(200,9321)
WRITE (200,7022)
WRITE (200,7023)
WRITE (200,7024)
WRITE (200,7025)
WRTE (200, 9322)
WRITE(200,9323)
WRITE(200,9324)
WRITE (200,9325)
WRITE (200,9326)
WRITE (200. 9327)
WRITE (200,7026)
WITE(200,9328)
WRITE (200,9329)
WRITE (200,9330)

ENDIF
9119 CONTINUE

ENDIF
MN-MN+1

ENDIF
IF BPRCLADAT(DiENNUM (COLUMN,ROW)).EQ.1) TEEN

CLADRHO-6.56
ELSEIr (BPRCLADAMT(BANKNUH(COLUMN,ROW)).EQ.2) THEN

CLADRHO-7.90
ELSEIF (BPRCLADAT BAN (COLUMN,ROW)).EQ.3) TEN

CLADRHO-8.19
ENDIF
WRITE(30,9131) LN, BPCLADML(COLUMNROW), (-l*CLADRHO),

C BPCLADIRSuRF,
c (-l*BPCLDORSURF), (-1*BPCLADTOPSURF), FCLADBOTTOMSURF,
c BPRAUNIV(COLUMN,ROW)

9131 FORMAT(T1,14,T6,I4,T11,F8.5,T25,X4,IX,14,lX,14,1X,14,
c ' IMP:N-1 U-',13,' S BPR cladding')

LN-LN+1
* Write the BPR upper plenum cell in this BPR universe.
* Determine if the BPR upper plenum material specification has
* previously been defined. If it has been previously defined, determine
* the upper plenum material specification label.

BPRUPHLUNIQUE-.TRUE.
LEAVE-. FALSE.
IF (COLUMN.NE.l).AND.(ROW.NE.l)) THEN

DO 9133 ROmi,(ROW-i)
DO 9132 CO-1,50

IF (BANKNUMCO,RO).NE.0) THEN
IF (BANKNUM(COLUMN,ROW).EQ.

c BANKNUM(CO,RO)) THEN
BPRUPMLUIQVE-. FALSE.
LEAVE-. TRUE.
BPRUPHL(COLUMN,ROW)-BPRUPML(CORO)
EXIT

ENDIF
ENDIF

9132 CONTINUE
IF LEAVE.EQ..TRUE.) THEN
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EXIT
ENDIF

9133 CONTINUE
IF (LEAVE.EQ..FALSE.) THEN

DO 9135 RO-ROWROW
DO 9134 CO-i, (COLVN-)

IF (ANKNUM(CORO) .NE.O) TEN
IF (ANNUM(COLUMNROW) .EQ.

c BANKNUH(C,RO)) THEN
BPRUPMLUNIQUE-. FALSE.
LEAVE-.TRUE.
BPRUPML(COLUMN,ROW)-BPRUPHL(CO,RO)
EXIT

ENDIF
ENDIF

9134 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

9135 CONTNUE
ENDIF

ELSEIF (COLUMN.EQ.1).AND.CROW.NE.1)) THEN
DO 9137 R-1,(ROW-1)

DO 9136 .CO-1,50
IF (BANKNU?(CO,RO).NE.0) THENJ IF (ANKNUHM(COLUMN, ROW) .EQ.

C BANKNU(CO,RO)) TEEN
BPRUPMLUNIQUE-. FALSE.
LEAVE-.TRUE.
BPRUPML(COLUMN,ROW)-BPRUPML(CO,RO)
EXIT

ENDIF
ENDIF

9136 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

9137 CONTINUE
ELSEIF (ROW.EQ.1).AND.(COLUMN.NE.1)) THEN

DO 9139 RO-1,1
DO 9138 CO-1, (COLUMN-i)

IF (BANKKUM(CO,RO).KE.0) THEN
IF (BANKNUM(COLUMN,ROW) .EQ.

e BANKNUM(CO,RO)) THEN
EPRUPMLUNIQUE-.FALSE.
LEAVE,-.TRUE.
SPRUPML(COLUMN,ROW)-BPROPL(CO,RO)
EXIT

ENDIF
ENDIF

9139 CONTINUE
IF (LEAVE.EQ.TRUE.) THEN

EXIT
ENDIF
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9139 CONTINUE
ENDIF

IF (SURFVALUESPEC(TOPBPNODETOPSURF).LT.
c SURFVALUESPECUEFETOPSURF)) THEN

IF BPRUPMLUNIQUE.EQ..TRUE.) THEN
BPRUPML (COLMN, ROW) -MN

* Check Burnable Poison Rod Upper Plenum Regions
DO 9143 C-i,BPRUPLENMAT(BANENUM(COLUMN,ROW),2)

IF (C.EQ.1) THEN
WRITE(200,9140) PRUPHL(COLUMN,ROW),

c BPRUPLENZAIDS(BANENUM(COLUMN,ROW),C),
c (-I*BPRUPLENWTS(BANKNUM(COLUMNROW),C))

9140 FORMAT(Tl,'H',I4,T9,A9,3X,G14.6,
c ' $ Burnable Poison Rod Upper Plenum')

ELSE
WRITE(200,9142)

c BPRUPLENZAIDS (BANKNUM (CLUMN, RoW) ,C),
c (-l*BPRUPLENWTS(BANKNUM(COLUMN,ROW),C))

9142 FORHAT(T9,A9,3XGl4.6)
ENDIF

9143 CONTINUE
N-MN+1

ENDIF
WRITE(30,9144) LN, BPRuPtL(COLUMNRoW),.

c (-l*BPRUPLENMAT(BANENUM(COLUmN,ROW),l)),
3 c TOPBPNODETOPSURF,

c (-1*BPCLADTOPSURF), (-l*BPCLADIRSURF),
c BPRAUN (COLUMN,ROW)

9144 FORMT(Tl,4,T6,4,T1,F.5,T25,4,lX,14,lX,14,
c ' IMP:N-1 U-',1I3,' $ BPR upper plenum region')

LN-LN+1
ENDIF

* Write the BPR lower plenum cell (lower end plug) in this BPR universe.
* Determine if the BPR lower plenum material specification has

previously been.defined. If it has been previously defined, determine
the lower plenum material specification label.

BPRLPMLUNIQUE-.TRUE.
LEAVE-. FALSE.
IF ((COLUHN.NE.1).AND.(ROW.NE.1)) TEN

DO 9146 RO-1, (ROW-)
DO 9145 CO-1,50

*IF (BANKNUM(CO,RO).NE.0) THEN
If (BANKNUH(COLUmN,ROW) .EQ.BANKNUM(CO,RO)) THEN

BPRLPHLUNIQUE-. FALSE.
LEAVE-. TRUE.
EPRLPML (COLUMN, ROW) -BpRLFHL (CO, RO)
EXIT

ENDIF
ENDIF

9145 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

9146 CONTINUE
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IF (LEAVEQ..FALSE.) THEN
DO 948 RO-ROW,ROW

DO 9147 CO-1, (COWLN-1)
IF (BRA15M(CO,RO).NE.0) THEN

IF BANKNUM(COLUMN,ROW) .EQ.
c .BANKNUM (CO, RO)) THEN

BPRILPMIUNIQUE-. FALSE.
LEAVE-.TRUE.
BPRLPML (COMN, ROW)-BPRLPML (CO, RO)
EXIT

ENDIF
ENDIF

9147 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

9149 CONTINUE
ENDIF

ELSEIF C(COLUMN.EQ.2).AND.(ROW.NE.1))-THEN
DO 9150 RO-l,(ROW-l)

DO 9149 CO-1,50
IF (BANXNUM(CO,RO).NE.0) THEN

IF BAjKNUH(COLUMN,ROW).EQ.
c BANKNUM(CO,RO)) THEN

BPRLPMLUNIQUE-. FALSE.
) LEAVE-.TRUE.

BPRLPML(COLUMN,ROW)-BPRLPML(CORO)
EXIT

ENDIF
ENDIF

9149 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

9150 CONTINUE
ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.1)) THEN

DO 9152 RO-1,1
DO 9151 CO-i,(COLUMN-1)

IF (BANNUtM(CO,RO).NE.0) THEN
IF (BANKNUH(COLUMN,ROW).EQ.

c BANKNUM(CO,RO)) THEN
BPRLPMLUNIQUE-. FALSE.
LEAVE-.TRUE.
BPRLPML(COLUMN, ROW)-BPRLPML(CORO)
EXIT

ENDIF
ENDIF

9151 CONTINUE
IF LEAVE.EQ..TRDE.) TEEN

EXIT
ENDIF

9152 CONTINUE
ENDIF
IF BPRLPMLUNIQUE.EQ..TRUE.) THEN
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BPRLPML (COLUMN, ROW) MN
* Check Burnable Poison Rod Lower Plenum Regions

Do 9155 Cl,BPRLPLENMAT(BANIUM(COLUMN,ROW) 2)
IF C.EQ.1) THEN

WRITE(200, 9153) BPRLPML(COLUMN,ROWJ,
C BPRLPLENZAIDS (BNM (COLUMN, ROW), C),
c (-1*BPRLPIENWtS (BANENUK(COLUMN,ROW) ,C))

9153 FORSMT(Tl, 'N',I4,T9,A9,3X,G14.6,
c Burnable Poison Rod Lower Plenum')

ELSE
WRITE(200, 9154)

C BPRLPLENZAIDS (BANNUM (COLUMN, ROW), C).
C (-i*BPRLPLENWTS (BANKNUM (COLUMN, ROW), C))

9154 FORMAT(T9,A9,3X,Gl4.6Q
ENDIF

9155 CONTINUE
XN-HN+1

ENDIF
1UITE(30,9156) LN, PRLPML(COLUMN,ROW).

C (-1*BPRLPLENMTBANTUM (COLUMN,ROW),1)), PCIADBOTTOMSURF,
C (-i*BPRODEBOTTOMSURF), (-1*BPCLADIRSURF),
c BPRAUNIV(COLUMN,ROW)

9156 FORMAT(T1,I4,T6,14,T11,FB.5,T25,14,1X,I4,1X,14,
c ' DIP:N-1 U-',13,' $ BPR lower plenum region')

LN-LN+it * - Define the GT top surface.
- CURRENTSURF-GTDTA (DESNUM(COLUMN,ROW),3)

IF (CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) THEN
CURRENTSURF-SURFVAIUESPEC (UEFTOPSURF)

ENDIF
CURRENTSURFLABEL-0
DO 9157 V-i, (SN-i)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFUALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSRF EL-V
-EXIT

ENDIF
ENDIF

9157 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

GTTOPSURFiSN
SURFTYPESPEC(SN)-'PZ'
SURFVhALESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
GTTOPSURF-CURRENTSURFLABEL

ENDIF
Define the GT bottom surface.

CURRENTSURF-GTDATA(DESNUM(COLUMN,ROW),4)
CURRENTSURFLABEL-0
DO 9158 V-1,(SN-i)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SUREVALUESPEC(V)-CRRENTSURF) .LT. (0.0001)) THEN

CURRENTSURFLABEL-V
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EXIT
ENDIF

ENDIF
915E CONTINUE

IF CURRENTSURFLAEL.EQ.O) TEEN
GTBOTSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN) -CU}ENTSURF
SN-SN+1

ELSE
GTBOTSURF-CURRENTSURFLhBEL

ENDIF
* Define the GT outer radius surface.

CURRENTSURF-GTDATA(DESNUM(COLUMN,ROW),2)
CURRENTSURFLABEL-0
Do 9159 V-i, (SN-1)

IF (SURFTYPESPEC(V).EQ.'CZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEEN

CURAENTSURFIABEL-V
EXIT

ENDIF
ENDIF

9159 CONTINUE
IF (CORRENTSURFLBEL.EQ.0) THEN

GTORSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
GTORSURF-CURREXTSURFLABEL

ENDIF
* Define the GT inner radius surface.

CURRENTSURF-GTDATA(DESNUM(COLUMN,ROW),1)
CURRENTSURFLABEL-0
DO 9160 V-1,(SN-1)

IF (SURFTYPESPEC(V).EQ.'CZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

9160 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

GTIRSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
GTIRSURF-CURRENTSURFLASEL

ENDIF
* Define the lower end-fitting top surface.

CURRENTSURF-ENDFITHEIGHT(DESNUM(COLUMN,ROW),2)
CURRENTSCRFLABEL-0
DO 9161 V-i,(SN-1)
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IF (SURFTPESPEc(V).EQ.'PZ') TEN
IF (ABS(SUREVALUESPEC(V)-CUNTSURF) .LT. (0.0001)) THEN

CURRENTSIRFLABEL-V
EXIT

ENDIF
ENDIF

9161 CONTINUE
IF (CURRENTSURFLABEL.EQ.) THEN

BPXEFTOPSURF.-SN
SURE YPESPEC(SN)-*PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPLEFTOPSURF-CURRENTSURFLABEL

. ~~ENDIF
Nrlte the lower end-fitting cell specification for this BPR univo

IF (SURF M UESPEC (GTOTSURF).GE.
c EINDFITHEIGHT(DESNUM(COLUMN,ROW),2)) THEN

WRITE(30,9162) LN, FRLEFML(COLMN,ROW),
c (-1*LEFHMT(DESNUM(COLUMN,ROW),l)), (-l*BPLEFTOISURF),
c BPRAUNI V(COLUMN,PROW)

9162 FORH4T(Tl,4,T6,14,Tll,rS.5,T25,u,' :IIMPM-l -',13,
c ' $ Assembly lower end-fitting').

LN-LN+1
ELSE

WRITE(30,9163) LN, FRLEFML(COLUMN,ROW),
c (-1ILEFMT(DESNUM(COLUMN,ROW), l)), (-1*BPLEETOPSURF),
c GTORSURF, PRAUNIV(COLUM,ROW).

9163 FORMAT(T2,r4,T6,I4,Tll,FB.5,T25,14,X,4,
c ' IHP:N-1 U-',13,' S Assembly lower end-fitting')

LN-LN+l
WRITE(30,9164) L,.FRLEEHL(COLUMN, ROW),

c (-1*LEFMAT(DESNUM(COLUMN,ROW), 1))* (g1*GTBOTSURF),
c (-l*GTORS0RF), BPRAUNIV(COLUMNROW)

9164 FORiMT(T,14,T6,I4,T11,F8.5,T25,I4,lX,I4,
c I IMP:N-1 V-',I3,' $ Assembly lower end-fitting')

LN-LN+1
ENDIr

* Write the upper end-fitting cell specification for this BPR unive:
IF ((SURFVALUESPEC(BPCLADTOPSURF).LE.

c SURFVALUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALDESPEC(GTTOPSURF).LE.
c SUREVALUESPEC(UEFBOTTOMSURF))) THEN

- WRITE(30,9170) LN, FRUEFnL(COLUMN,ROW),
c (-l*UEFMT(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-l*UEFTOPSURF), BPRAUNIV(COLUMN,ROW)

9170 FORMAT(T1,I4,T6,14,Tll,F8.5,T25,I4,IX,X4,
c ' IHP:N-1 U-',13,' $ Assembly upper end-fitting')

LN-LN+l
ELSEIF ((CUR ALUESPEC(CIcLIDToPSURF).GT.

C SURFVALUESPEC(UEFBOTTOMSURF)).AND.
C (SURFVALUESPEC(SPCLADTOPSURF).LT.
c SURFVALUESPEC(UEFTOPSURF)).AND.
c (SURFVALUESPEC(GTTOPSURF).LE.

rrse.

rae .
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c SURFVALESPEC (UEEBOTTOMSURF))) TEN
WRITE (30,9172) LN, FRUEML(COLUM¶5N,ROW),

e (-1U*EMT (DESNM (COLUMN, ROW), 1 )), UEFBOTTOMSURr,
c (-1*UEFTOPSURF), BPCLADORSURF BPRAUNIV(COLUMN,ROW)

9172 FORMAT(T1,I4,T6,14,T11,FS.5,T25,14,iX,4,1X,14,
c ' IMP:N-1 U',13,' S Assembly upper end-fitting')

ww+1
WI1TE(30,9174) LN, FRUEFL(COLUMN,ROW),

c (-UEFMAT(DESNUM(COLUMN, ROW) ,)), BPCLADTOPSURr,
c (-1*UEFTOPSURF), -1*BPCLRDORSOF),
C EPRAUNIV(COLUMN,ROW)

9174 EORT(T1,I4,T6,14,T11,FS.,T25,I4,1XI4,1X,14,
C ' IP:N-1 -',1I3,' Assembly upper end-fitting')

LN-L+1
ELSEIF (SURFMhLUESPEC(BPCLRDIOPSURF).LE.

c SURFMVLUESPEC(GTTOPSURF)).AND.
c (SURFVALUESPEC(GTTOPSURF) .LT.
c SURFVALUESPEC(UEFTOPSURF)).AND.
c (SURFVLVESPEC(GTTOPSURF).GT.
c SURFVLUESPEC(UEFBOTTOMSURF))) TEEN

WRITE(30,9176) LN, FRUEFML(COLUMN,ROW),
c -I*UEFHAT(DESNUM(COLUMN,ROW),1)), EFEBOTTONSURF,

(-1*UETOPSURF), TORSURF, BERAUNIV (COLUMNROW)
9176 FORMAT(T1,14,T6,I4,T11,F8.S,T25,14,1X,14,1X,I4,

c IHP:V-l U-'1,3,' $ Assembly upper end-fitting')
INw-N+1
WRTE(30,9178) LN, FRUEFML(COLUMN,ROW),

C (-1UE'MAT(DESNUM(COLUMNROW),l)), GTTOPSURF,
c (-1*UEFTOPSURF), (-1*GTORSURF),
c BPRAUNIV(COLUMNROW)

9179 FORWT(Tl,I4,T6,I4,T11,F8.5,T25,I4,lX,I4,lX,I4,
c ' IHP:N-I -',13,9 $ Assembly upper end-fitting')

LN-LN+1
WRITE(30,9160) LN, EMODML,

C (-1*HODDENSITY), BPCLADTOPSURF,
c (-l*GTTOPSURF), (-1*GTIRSURF),
c BPRAUNIV(COLUMN,ROW)

9190 FORMAT(T,I4,T6,I,Tll,F8.5,T25,I4,1X,I4,1X,14,
c 'IMP:N-1 U',13,' S Assembly upper end-fitting')

LN-LN+1
ELSEIF ((SURFVALUESPEC(BPCLADTOPSURF).LE.

c SVRFVALUESPEC(GTTOPSURF)).AND.
c (SURFVALUESPEC(GTTOPSURF).EQ.
c SUREVALUESPECCUEFTOPSURF))) THEN

WRITE(30,9192) LN, FRUEEML(OOLUMN,ROW),
c (-*UEFMAT(DESNUM(COLUMN,ROW),l)), UEFBOTTOMSURF,
c (-2*UEPTOPSURF), GTORSURF, BPRAUNIV(COLUMN,ROW)

91E2 FORMATTl4,T6,4,TllF.5,T25,14,1X,I4,lX,14,
c ' IMP:N-1 -',r3,' $ Assembly upper end-fitting')

LN-LN+1.
IF (SURFVALUESPEC(BPCLADTOPSURF).LT.

c SURFVALUESPEC(GTTOPSURF)) TEN
WRTE(30,9184) L, BMODML,

c (-1*MODDENSITY), BPCLADTOPSURF,
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c (-1*UEFOPSURF), (-1*GTIRSURF),
c SPRAUNIV (COLUMN, ROW)

9184 FORMAT(T1,I4,T6,I4,Tll,F8.5,T25,I4,1X,14,1X,I4,
c ' IMP:N-1 U-',13,' S Assembly upper end-fitting')

LN-LNW1*
ENDIF
ELSEIF (SURFVALUESPEC(BPCLADTOPSURF).GT.

c SUOVALUESPEC (UEFBOTTOMSURF)) AND.
c (SURFUALtESPEC(BPCLADTOPSURF).LT.
c SURFMVLUESPEC(UEFTOPSURF)).AND.
c (SUREWALUESPECIGTTOPSURF).GT.
c SURFVALUESPEC(UEFBOTTOHSURF)).AND.
c (SURFALUESPEC(GTTOPSURF).LT.
c SURFVALUESPEC(BPCLDOPSUF))) TEEN

WRITE(30,9186) LN, FRUEFML(COLUMNROW),
c (-l*UEFMAT(DESNUM(COLUMN,ROW),1)), UEFEOTTOMSURF,
c (-l*UEFTOPSURF), GTORSURF, BPRAUNIV(COLUMN,ROW)

9186 FOVMAT(Tl,14,T,I4,T1,F.S,25,4,2X,14,1X,U,
c ' SIP:N-1 U-',13,' S Assembly upper end-fitting')

LN-LN*1
* ITE130,9188) LN, FRMEFL(COLMNMROW),

C (-1*UEFHAT(DESNUM(COLUMN,ROW),1)), GTTOPSURF,
c (-1*UEFTOPSURF), (-1*GTORSURF),
c BPCLADORSURF, PRAUNIV(COLUMN,ROW)

9188 FORZTT,14,T6,I4,T11,F8.5,T25,14,1X,14,IX,14,
j c 1X,14,' IMP:W-1 U-',13,

* I ' Assembly upper end-fitting')
LN-LN+1
WRITE(30,9190) LN, MRUEFML(COLUMNROW),

c (-l*UEFMAT(DESNUM(COLUMN,ROW),1)), BPCLADTOPSURF,
c (-1*UEFTOPSURF), -1PBPCLADORSURF),
c BPRAUNIV (COLUMN, ROW)

9190 FORMAT(Tl,I4,T6,I4,T11,F.S,T25,1U,X,14,1X,1,
e .' IMP:W-1 U-',13,' S Assembly upper end-fitting')'

LN-LN+1
ELSEIF ((SURFVALuESPEC(BPCLADTOPSURF).EQ.

c SURFVALUESPEC(UEFTOPSURF) .AND.
c (SURFMALUESPEC(GTTOPSURF).GT.
c SURFVALUESPEC(UEEBOTTOMSURF)).AND.
e (SUPFVALUESPEC(GTTOPSURF).LT.
e SURFVALUESPEC BPCLADTOPSURF))) THEN

WRITE(30,9192) LN, FRUEFML(COLUMN,ROW),
e (-*UEFI4T(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
C (-1*UEFTOPSURF), GTORSURF, BPRAUNIV(COLUMN,ROW)

9192 FORMA(TI,,T6,14,TI1,F8.S,T25,Z,1X,14,1X,I4,
c ' IaN-1 U-',13,' S Assembly upper end-fitting')

LN-LN+1
WRITE(30,9194) LN, FRUEFML(COLUMN,ROW),

c (-1*UEFkT(DESNUH(COLUMN,ROW),1)), GTTOPSURF,
e (-l*EFTOPSUar), (*GTORSURF),
c BPCLAWORSURF, SPRAUNIV(COLUMN, ROW)

9194 FORMAT(T1,I4,T6,14,T1,F8.5,T25,14,1X,14,lX,14,
c 1X,I4,' IMP:N-1 U-',I3,
* c $ Assembly upper end-fitting')
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LN-LN?+l
ELSEIF ((SURFV'ALUESPEC(BPCLADTOPSURF).GT.

c SURFVALUESPEC(UEFBOTTOSURF)).AND.
c (SORFVALUESPEC(BPaLRDTOPSUR F).LT.
.c SURFVALUESPEC(UEETOPSURF)).AND.
c (SURFVALUESPEC (GTTOPSURF) . EQ.
c SURFVALUESPEC(BPCLADTOPSURF))) THEN

IRITE(30,9196) LN, FREFML(COLuMN,ROW),
c (-lUEFMAT(DESNUM(COLUMN,ROW),1)), EFBOTTOMSURF,
c (-l*UEFTOPSURF), GTORSURF, BPRAUNIV(COLUMN,ROW)

9196 FORSHT(T,14,T6,I4,Tll,.F8.5,T25,I4,lX,I4,lX,I4,
a c IHP:N-1 ; U-,13,. $'Assembly upper end-fitting')

LN-LN+1
WRITE(30,9198) LN, FRUEFL(COLUMN,ROW),

c (-lUEFAT(DESNUM(CDLUMN,RO),I)), GTTOPSURF,
* (-1*EFTOPSURF), -1IGTORSURF),
c BPCLADORSURF, PRAUNIV(COLUMN,ROW)

9198 FORMAT(T2,14,T6,4,T1,F.5,T25,I4,1X,14,1X,I4,
c IX,14,' MPtN-1 U-',I3,
c ' $ Assembly upper end-fitting')

LN-LN+1
ENDIF

* Write the T material cell in this BPR universe.
* Determine if the GT material specification has
* previously been defined. If it has been previously defined,

}J * the material specification label.
CLADMLUNIQUE-.TRUE.
LEAVE-. FALSE.
IF ((COLUMN.NE.l).AND.(ROW.NE.1)) THEN

DO 9201 RO-l,(RO-l)
DO 9200 CO-1,50

IF (DESNUM(CO,RO).NE.O) TEEN
IF GTAT(DESNUM(COLUMN,ROW)).EQ.

c GTHAT(DESNUM(CO,RO))) THEN
CLADMLUNIQUE-.FALSE.
LEAVE-. TRUE .
GTHL(COLUMN,ROW)-GTML(CORO)
EXIT

ENDIF -

ENDIF
9200 CONTINUE

IF LEAVE.EQ..TRUE.) TEEN
EXIT

ENDIF
9201 CONTINUE

IF LEAVE.EQ..FALSE.) THEN
DO 9203 RO-ROW,ROW

DO 9202 CO-l,(COLUMN-l)
IF DESNUM(CO,RO).NE.0) THEN

IF (GTMAT(DESNUM(COLUMN,ROW)).EQ.
c GTMAT(DESNUM(CO,RO))) THEN

CLADMLUNIQUE-.FALSE.
LEAVE-.TRUE.
GTML (COLUMN, ROW) -GTML (CO, RO)

I

determine
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EXIT
ENDIF.

ENDIF
9202 CONTINUE

IF LEAVE.EQ..TRUE.) TEEN
EXIT

ENDIF
9203 CONTINUE

ENDIF
ELSEIF ((COLUHN.EQ.1).AND. (EOW.NE.2)) THEN

DO 9205 RO-1, (ROW-1)
DO 9204 CO-1,50

IF DESNUH(CO,RO).NE.0) THEN
IF GTHAT(DESNUM(COLUMN,ROW)).EQ.

c GTHAT(DESNUMfCO,RO))) THEN
CLADMLUNIQUE-. FALSE.
LEAVE-.TRUE.
GTML(COLUMN,ROW)-GTML(CO,RO)

* EXIT'
ENDIF

ENDIF
9204 CONTINUE

IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
9205 CONTINUE

ELSEIF ((RDW.EQ.1).AND.(COLUMN.NE.1)) THEN
DO 9207 RO-1,1

DO 9206 CO-1,(COLUMN-1)
IF (DESNUH(CO,RO).NE.0) TEEN

IF CGTHAT(DESNUM(COLUMN,ROW)).EQ.
c GTHAT(DESNUM(CORO))) TEN

CLUDMUNIQUE-. FALSE.
LEAVE-.TRUE.
GT (C0LUM, ROW) -GTML (CO, RO)
EXIT

ENDrr
ENDIF

9206 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

9207 CONTINUE
ENDIF
IF CLADMLUNIQE.EQ.. TRUE.) THEN

GTNL(COLUMN,ROW)-MN
* Check Guide Tube Material

IF GTMAT(DESNUM(COLUMN,ROW)).EQ.1) THEN
DO 9210 C-1,2

IF (C.EQ.1) THEN
WRZTE(200,9300) GTML(COLUMN,ROW)

ELSEIF C.EQ.2) THEN
WRITE(200,9301)
WRITE(200,7000)



Waste Package Operations Engineering Calculation
le: CRC Retacivity Calculions for Sequoyah Unit 2

-j Docment Identifier. BOOODOOO01717021000006 REV 00 Attachment!, Page 383 of 656

WRTE (200,7001)
WRITE (200,7002)
WRITE (200,-9302)
WRITE (200,7003)
WRITE(200,7004)
WRITE (200,7005)
WRITE(200, 9303)
WRSTE(200, 9304)

ENDIF
9210 CONTINUE

ELSEIF (ATT(DESNUM(COLUMN,RitOW))
C .EQ.2) THEN

D0 9212 C-1,2
IF (C.EQ.2) THEN

WRITE(200,9305) GTHL(COLOMNROW)
ELSEIF (C.EQ.2) TEEN

WRITE (200,9306)
WRITE(200,9307)
WRITE(200,9308)
WRITE(200,9309)

* WITE(200,9310)
WRITE(200,7006)

* NFITE(200,7007)
NRITE(200,7008)
WRITE(200,9311)

RITE (200, 9312)
_ f HRITE(200,700$)

WRITE(200,7010)
WRITE(200,7011)

* WRITE(200,9313)
WRITE(200,7012)
WRITE (200,7013)
WITE(200,7014)
WRITE(200,7015)

ENDIF
9212 CONTINUE

ELSEIF (GTWAT(DESNUH(COLUMN,ROW))
c .EQ.3) THEN

DO 9214 C-1,2 -

IF C.EQ.1) THEN
WRITE(200,9314) GTHL(COLUMN,ROW)

ELSEIF (C.EQ.2) THEN
WRITE(200,9315)
WRITE(200,9316)
WRItE(200,9317)
WRITE(200,9318)
WRITE(200,7016)
WRITE(200,7017)
WRITE(200,7018)
WRITE(200,9319)
WRITE(200,9320)
WRITE (900, 7019)
WRITE(200,7020)
WRITE(200,7021)
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WRITE(200,932)
MRITE(200,7022)

WRITE(200,7023)
WRITE(200,7024)
WRITE(200,7025)
WRITE(200,9322)
WRITE (200,9323)
WRITE(200,9324)
WRITE (200,9325)
WRITE(200,9326)
WRITE(200,9327)
WRITE(200,7026)
WRITE(200,9328)
WRITE(200, 9329)
WRITE (200,9330)

ENDIF
9214 CONTINUE

ENDIF
HNMN1

ENDIF
IF (GT MTDESNUM(COLUMN,ROW)).EQ.1) TEN

CLADRSO-6.56
ELSEIF (TMAT(DESNUM(COLUMN,ROW)).EQ.2) THEN

CLADRHO-7.90
ELSEIF (GTHT (DESNUM(COLUMN,ROW)).EQ.3) THEN

) CLADREO8.19
ENDIF
WRITE030,9225) N, GTHL(COLUMN,ROW), -l*CLADRNO),

c GTIRSURF,
c (-1*GTORSURF), (-1*GTTOPSURF), GTBOTSURF,
c BPRAUNIV(COLUMN,ROW)

9225 FORMH;T(Tl,I4,T6,I4,T11,F8.5,T25,I4,lX,I4,lX,I4,1X,I4,
c IP:N-1 U-',13,' $ Guide tube region')

LN-LN+1
* Write the moderator cells within the GT in this BPR universe.

IF (SURFVALUESPEC(BPCLADTOPSURF).GE.
c SURFVALUESIEC(GTTOPSURF)) THEN

WRITE130,9226) LN, BMODML, (-1M*ODDENSITY),
C (-1*GTIRSURF),
c EPCLADORSURF, (-1*GTTOPSURF), GTBOTSURF,
c BPRAUNrV(COLUMN,ROW)

9226 FORMAT(Tl,I4,T6,I4,T11,F8.5,T25,14,1X,14,1X,14,1X,14,
c ' .MP:N-1 U-',13,
c ' $ Borated moderator inside guide tube')

LN-IN+1
ELSEIF (SURFVALUESPEC(BPCLADTOPSURF).LT.

c SURFVALUESPEC(GTTOPSURF)) THEN
WRITE(30,9227) N, BODML, -1*MODDENSITY),

c (-1G*TIRSURF),
c BPCLADORSURF, (-1*BPCLhDTOPSURF), GTBOTSURF,
c BPRAUNIV(COLUMN, ROW)

9227 FORMAT(T1,14,T6, 14,Tll,FB.5,T25,14,1X,14,lX,I4,lX,14,
c ' IHP:N-1 U-',I3,
c ' $ Borated moderator inside guide tube')
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ENDIF
PIXTE(30,9228) LN, BMODML, (-l*MODDENSITY),

c (-l*BPCLADORSURF), -i*BPCLADBOTTOMSURF), GTBOTSURF,
c BPRAUNIV(COLUMN,R0W)

9228 FORNAT(TlI4,T614,Tll,F.5,S25,14,1X,14,2X,14,
c ' IHP:N-1 -',13,' S Borated moderator inside guide tube')

IN-LN+1
* Loop through the regions above the BPR i.e. the appropriate upper core
regions)
* Define the upper region lower surface.

DO 9232 REGION-1,NMREGABOVEBPRA
* Determine the current upper region's lower surface specification.

IF REGION.EQ.1) TEN
REGIONTOPSURF-SYSTEMTOP
CURRENTSURF-SURFVALUESPEC(SYSTEMTOP)-

c REGABOVEEPRA(REGION,1)
ENDIF
CURRENTSURJSURFVALUESPEC(REGrONTOPSJRF)-

c REGABOVEEPRA(REGION,1)
IF (REGION.EQ.NUMMEGABOVEBPR;L) THEN

REGIONBOTTOMSURF-UEFTOPSURF
ELSE
CURRENTSURFLABEL-O
DO 9229 V-i,(SN-i)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURENTSURFLABEL-V
EXIT

ENDIF
ENDIF

9229 CONTINUE
IF (CURRENTSRFLABEL.EQ.O) THEN

REGIONBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
REGIONBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ENDIF

* Write the cell specification for the BPR universe upper region.
IF REGION.EQ.l) THEN

WRITE(30,9230) LN, FRUREGIONML(COLUMN,ROW,REGION),
c (-l*REGABOVEBPRA(REGION,2)),
c REGIONBOTTOMSnRF, BPRAUNIV(COLUMN,ROW), REGION

9230 FORMAT(Tl,I4,T6,14,Tl1,FS.5,T25,14,
c ' MP:N-1 U-',S3,' $ Upper core region ',12)

LN-LN+I
REGIONTOPSURF-REGIONBOTTOMSURF

ELSE

c
a

WRITE(30,9231) L, FRUREGIONML(COLUMN,ROW,REGIO4),
(-1*REGABOVESPRA(REGION,2)), -l*REGIONTOPSURF),
REGIONBOTTOMSURF, PRAUNIV COLUMN,ROW), REGION
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9231 FOEWAT(Tl,14,T6,14,Ti,FS.5,T25,14,1X,14,
c ' IMP:N-1 -',13,' S Upper core region ,12)

LN-LNtl
REGIONTOPSURF-REGIONBOTTOMSURF

ENDIF
9232 CONTINUE

SPACHEIGHT-0 .0
* Loop through the spacer and moderator regions along the axial
* length of the BR (from top to bottom).

DO 9233 SPN-iNUMOFSPACERS(DESNUM(COLUMN,ROW))
SPACNEIGHT-SPACHEIGHT+SPACERBEIGRT(DESNU (COLUMN,ROW),SPN)

9233 CONTINUE
DO 9270 SPN-iNUMOFSPACERS (DESNUM(COLUMN, ROW))

* Define the homogenized spacer region bounding surfaces.
IF (SPN.EQ.1) THEN

SPACERTOPSURF-UEFBOTTOMSURF
CURRENTSURF-SURFVALUESPEC (UEFBOTTOMSURF) -

c SPACERREIGHT (DESNUM(COLUMN, ROW),SPN)
CURRENTSURELABEL-0
DO 9234 V-i,(SN-1)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF ABS(SURFVLUESPEC(V)-CURRENTSURF).LT.10.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

9234 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

SPACERBOTTOMSURF-SN
SURFTYPESPECSN)-'PZ'
SURF'ALUESPEC(SN)-CURRENTSURF
SN-SN+1,

ELSE
SPACERBOTTOHSURF-CUREENTSURFIABEL

ENDIF
WATERREGIONTOPSURF-SPACERBOTTOWSURF
CURRENTSURF-SPACERDIST(DESNUM COLUMN,ROW),(SPN+I))
CURRENTSURFLABEL-0
DO 9236 V-i,(SN-l)

IF (SURFTYPESPEC[V).EQ.'PZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

9236 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

WATERREGIONBOTTOMSURF-SN
SURFTYPESPEC(SN)- 'PZ'
SURrVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
WATERREGIONBOTTOMSURF-CURRENTSURFLABEL

ENDIF
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ELSEIF (SPN.NE.1).AND.(SPN.NE.
c UUMOFSPACERS(DESNUM(COLUMNROW)))) THEN

SPACERTOPSRF-WATERREGIONBOTTONSURF
CURRENTSURF-SURFVALUESPEC(WATEPREGIONBOTTOMSURF)-

c SPACEREEIGHT(DESNUM(COLWMNROW),SPN)
CURRENTSURFLAEL-0
DO 9238 V-i,(SN-I)

IF SURFTYPESPEC(V).EQ.'PZ'). THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

9238 CONTINUE
IF CUEEENTSURFABEL.EQ.0) TEEN

SPACERBOTTCOSURF-SN
SUPESYPESPEC (SN)-' PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
'SPACERBOTTOMSURE:CIRRENTSURFLABEL

ENDIF
WATERREGIONTOPSURF-SPACERBOTTOMSURF
CURRENTSURF-SPACERDIST(DESNUM(COLUMNROW),(SPN+1))
CURRENTSURFLABEL-0
DO 9240 V-i.(SN-i)

IF SURFTYPESPEC(V).EQ.'PZ) THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURELABEL-V
EXIT

ENDIF
ENDIF

9240 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

WATERREGIONBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC SN)-CURRENTSURF
SN-SN+1

ELSE
WATERREGIONBOTTOMSURF-CURRENTSURFLA5EL

ENDIF
ELSEIF (SPN.EQ.NUMOFSPACERS(DESNUM(COLUMNROW))) THEN

SPACERTOPSURF-WATERREGIONBOTTOMSURF
CURRENTSURF-SURFVALUESPEC(WATERREGIONBOTTOMSURF)-

c SPACERHEIGHT(DESNUM(COLUHNDROW),SPN)
CURRENTSURFLABEL-0
DO 9242 V-i,(SN-i)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

9242 CONTINUE
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IF CURRENTSURFLEL.EQ.0) THEN
SPACERBOTTOHSURF-SN
SURFI'YPESPEC (SN) -PZ'
SUREVALESPEC (SN) -CURQENTSURF
SN-SN+1

EL-SE
SPACERBOTTOMSURECUBIENTSURFLABEL

ENDIF
WATERREGIONTOPSURF-SPACERBOTTOHSURF
WATERREGIONBOTTOMSURF-NODEBOTTOMSURF

ENDIF
* Write the current homogenized spacer region cell in this BPR universe.

WRITE(30,9268) LN, HOMOSPACMLNUM(DESNM(COLUMN,ROW),SPN),
c (-l*EOHOSPACERDEN(DESNUM(COLUMN,ROW),SPN)), GTORSURF,
c (-1*SPACERTOPSURF), PACERBOTTOHSURF, BERAUNIV(COLUMN,ROW),
c SPN

9268 rORMAT(Tl,I4,T6,I4,T11,G14.8,T25,14,1X,14,1X,14,
c ' IP:N-1 U,13,' S Homogenized region for spacer '1,2)

LN-LN+l
* Write the water region cell below the current homogenized spacer cell
in this BPR universe.

WRITE(30,9269) N, BMODML, (l*HODDENSITY), GTORSURF,
c (-I*WATERREGIONTOPSURF), WATERREGSONBOTTOMSURF,
c SPRAUNIV(COLUMN,ROW)

9269 FORM T(TlI,14,T6,14,Tll,F1O.B,T25,I4,lX,14,1X,14,
c ' IHP:N1 U-,13,' S Borated moderator')

. LN-LN+l
9270 CONTINUE

ELSE
CALL WESTBPR (ANKNUM, BMODML, BPCLADML, PNODEHL,

c BPRAUNIV, BPRCLDMT, BPRLPML, BPRUPML, COLUMN, DESNUM,
c FRLEFL, FRUEFML, FRUREGIONML, GTAXMAT, GAXNL, GTDATA,
c GTHAT, GTML, GTSPLIT, HOMOSPACHLNUM, LN, MN,
c VUHOFBPRANODES, NUMOFGTAXS, NUMOFSPACERS,
• NU!REGABOVEBPRA, ROW, SN, SYSTEHTOP, WBPRA,
c WBPRATYPE, AL203B4CDENSITY, AL203DENSITY,
c BOTBPNODEHEIGHT, PDENTOGO, EPNONABSKAT,
c EPRAXDIM, PRDIM, BPRLPLENMIT, BPRLPLENWTS,
c BPRPLEN, BPRUPLENMAT, BPRUPLENWTS, ENDFITHEIGHT,
c GTAXDATA, BOMOSPACERDEN, LEFMAT, MCNPBPRAHEIGHT,
c HODDENSITY, NONBPMATDATA, REGABOVEBPRA,
c SPACERDIST, SPACERHEIGHT, SURFVALUESPEC, UEFMAT,
c BANKDES, PRABSNODE, BPRLPLENZAIDS,
c BPRUPLENZAIDS, CURRENTSURFIABEL, SURFTYPESPEC,
C NODEBOTTOHSURF)

ENDIF
ENDIF

9280 CONTINUE
9290 CONTINUE

CLOSE(UNIT-30)

RETURN
END
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* SUBROUTINE SURFSECTION *
* This subroutine writes the-introduction section of the CNP *
* input deck. *

SUBROUTINE SURFSECTION (SN, EFPD, SURFVALUESPEC, SURFTYPESPEC,
c PREFIX, CYCLE, SURFFILE, PVOUTERSURF, SYSTEHSOUTH,
c SYSTEMWEST, SYSTEMTOP, SYSTENBOTTOM, NPLOWDEG, PHIGHDEG)

* 

INTEGER SN, NMSTPT1, NMSTPT2, NUMSTPT3, PVOUTERSURF,
c SYSTEMSOUTH, SYSTEMWEST, SYSTEMTOP, SYSTEMBOTTOM,
c SURFCOUNT

REAL EFPD, SURFVALUESPEC(200), NPLOWDEG, NPHIGHDEG, A, PI
*

CHARACTER SURFTYPESPEC(200)*2,- PREFIX*3, CYCLE*2, SUREFILE*15,
c CHSTPT1*1, CHSTPT2*1, CSTPT3*1

*

PI-3.14159265359
* Open the file to contain the surface specification section of the NCNP
input deck.

SURFFILE(1:3)-PREFIX
* SURFFILE4:4)-'C'

SUREFILE(5:6)-CYCLE
SURMFLE(7:7)-$T*
NUMSTPT1-INT(EFPD/100.0)
CHSTPT1-CHAR(NUHSTPT1+48)
NUMSTPT2-INT((EFPD- NDMSTPT*100)3/10.0)
CBSTPT2-CHAR(NUMSTPT2+48)
NUMSTPT3-INT(EFPD- NUMSTPT*100)-

c NUMSTPT2*10))
CHSTPT3-CHAR(HqUMSTPT3+48)
SURFFILER8:8)-CESTPT1
SURFILE (9:9)-CHSTPT2
SURFFILE(1010) -CHSTPT3
SURFFILE(11:15)-'.suzf'
OPEN(UNIT-40, FILE-SURFFILE, STATUS-'UNKNOWN')
REWIND(UNIT-40)
WRITE(40,*)
WRITE(40,10)

10 FORMAT(T1,'C SURFACE SPECIFICATIONS')
WRITE(40,20)

20 FORMTI , C')
DO 70 SURFWOUNT-1,(SN-)

IF (SURFIYPESPEC(SURFCOUNT).NE.'P ') THEN
IF ((SURFCOUNT.EQ.PVOUTERSURF).OR.

c (SURFCOUNT.EQ.SYSTEMSOUTH).OR.
c (SURFCOUNT.EQ.SYSTEMWEST).OR.
c (SURFCOUNT.EQ.SYSTEMTOP).OR.
c (SURECOUNT.EQ.SYSTEMBOTTOM)) THEN

WRITE(40,30) SURFCOUNT, SURESYPESPEC(SURFCOUNT),
c SURFVALUESPEC(SURFCOUNT)

30 FORMAT(T1,I4,'*',T8,A2,Tl3,F11.6)
ELSE
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WRITE (40,40) SURFDONT, SURFTYPESPEC(SURFCOUNT).
C SURFVALUESPEC(SURFCOUNT)

40 FOR7LT(Tl,I4,T8,A2,T13,F11.6)
ENDSF

ELSEIF (SURFTYPESPEC(SURFCOUNT).LQ.'P ') THEN
IF (SURFCOUNT.E.PVOUTERSURF) .OR.

(SURFCOUNT.EQ.SYSTEHSOUTH).OR.
: (SURFcOUNT.EQ.SYSTEHWEST).0R.
c (SURFCOUNT.'EQ.SYSTEMTOP).OR.
c (SURFCOUNT.EQ.SYSTEMBOTTOM)) TEEN

WRITE(40,50) SURFCOUNT, SURFTYPESPEC(SURFCOUNT)
50 FORMAT(T1,I4,'*',T8,A2,T13,'1 -1 0 0')

ELSEIF (SURFVALUESPEC(SURFCOUNT).EQ.8000) THEN
NPLOWDEG-NPLOWDEG*(PI/180)
A-1/(TAN(NPLOWDEG))
WRITE(40,60) SURFCOUNT, SURFTYPESPEC(SURFCOUNT), A

60 FORMAT(T1,14,TS,A2,T13,FS.4,iX,'-1 0')
ELSEIF (SURFVALUESPEC(SURFCoUNT).EQ.8010) THEN

NPHIGHDEG-NPHIGHDEG*(PI/180)
A-I/(TAN(NPHIGHDEG))

; WPITE(40,80) SURFCOUNT, SURFTYPESPEC(SURFCOUNT), A
80 EORMT(Tl,I4,TS,A2,T13,F8.4,1X,'-1 0 0')

ELSEIF SURFVALUESPEC(SURFCOUNT).EQ.8020) THEN
A-l (TAN(NPLWDEG))
WRITE(40,90) SRFCOUNT, SRFTYPESPEC(SURFCOtNT), A

90 FOHKAT(T1,14,T8,A2,T13,Fe.4,1X,'1 0 0')
ELSEIF (SURFVALUESPEC(SURFCOUNT).EQ.8030) THEN

A-l/(TAN(NPHIGHDEG))
WRITE(40,100) SURFCOUNT, SURETYPESPEC(SURFCOUNT), A

100 FORMAT(Tl,14,TBA2,T13,FS.4,1X,*1 0 0')
ENDIF

ENDIF
70 CONTINUE

CLOSE(UNIT-40) *

RETURN
END

* This subroutine writes the control and initial source *
* specification for this MCNP calculation. *

SUBROUTINE CONTROL NPERCYC, TOTCYCS, GARBCYCS,
c PITCH, ASSYPITCH, NUMOFNODES, NODEHEIGHT,
c BANDW, WESTINGHOUSE, CE, EIGHTH, QUARTER, FULL,
c PREFIX, CYCLE, EFPD, CONTFILE)

INTEGER NUMOFNODES, COLUMN, ROW, NUMSTP.T1, NUMSTPT2,
c NUMSTPT3, NODE, NPERCYC, TOTCYCS, GARBCYCS

*. 

REAL PITCH, ASSYPITCH, NODEHEIGHT(50), EFPD, TOTALBEIGHT,
c XVAL, YVAL, ZVAL, TH

*

CHARACTER PREFIX'3, CYCLE*2, CJISTPT1*1,
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c CHSTPT2*1, CSTPT3*1, CONTFILE*15

LOGICAL BANDW, WESTIUGHOUSE, CE, EIGHTH, QUARTER, FULL

Open thp file to contain the control and source specifications.
CONTFILE (1:3)-PREFIX
CONTFILE(4:)-'C'
CONTEILE(5: 6)-CYCLE
CONTFILE7:7)-'T'
NUMSTPT1-INT (EPD/100.0)
CHSTPT1-CHAR(NUMSTPT1+48)
NUMSTPT2-IWTC(EFPD-(NUMSTPTX*100))/10.0)
CESTPT2-CHAR(NUMSTPT2+48)
NUMSTIPT3-INT(EFPD-(NUMSTPT1*1O)-

c (NUMSTPT2*10))
CESTPT3-CHAR(NUMSTPT3+48)
CONTFILEC8S:) -CHSTPT1
CONTFILE(9:9)-CESTPT2
CONTFILE(10:10)-CHSTPT3
CONTFILE(11:15)-'.cont'
OPEN(UNIT-230, FILE-CONTFILE, STATUS-'UNKNOWN')
REWIND(UNIT-230)

* Write the control card specifications
WRITE(230,1)

ITOSMT(Tl,6C')
WRTE(230,2)

2 FORMAT(T1,'C CONTROL CARD SPECIFICATIONS$)
WRITE (230,3)

3 FORMAT(T1,'C')
WRITE(230,10)

10 FORAT(Tl,' ODE N)
WRITE1230,20) NPERCYC, GARBCYCS, TOTCYCS

20 FORMAT(T1,'KCODE ',I6,3X,'1.0',3X,I3,3X,I6)
*

* Write the source specifications
WRITE(230,30)

30 FORATT1,'C')
WRITE(230,40)

40 FORAT (TI, C INITIAL SOURCE SPECIFICATIONS')
WRITE(230,50)

50 FORMAT(T,'C')
WRITE (230, 60)

60 FORMAT(T1,'KSRC',T8,$)
TOTALHEIGHT-0.0
DO 70 NODE-1,NUNOFNODEs

TOTALHEIGHT-TOTALHEIGHT+NODEHEIGHT(NODE)
.70 CONTINUE

TH-TOTALHEIGHT
IF (BANDW.EQ..TRUE.).AND.lEIGHTH.EQ..TRUE.)) THEN

DO 130 ROW-1,6
IF ROK.LE.3) THEN

DO 90 COLUHN.ROW,8
TR-TOTALHEIGHT
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DO 80 NODE-iNUHOFNODES
XVAL-((COLOHN-i) ASSYPITCH)+PITCH
YVAL-((ROW-i)*ASSYPITCH)+PITCR
ZVAL-TH-(NODEHEIGHT(NODE)/2.0)
TH-TH-NODEHEIGHT(NODE)
WRITE(230,72) XVAL, YVL, ZVAL

72 FORMATF7.3,' ',F7.3,' ',F7.3,'
IF (HOD(NODE,2).EQ.0).AND.

c (NODE.NE.NUHOFNODES)) THEN
WPITE(230,*)
WRITE(230,75)

75 FORMAT(TO,S)
ENDIF
IF NODE.EQ.KUMOFNODES) THEN

WRITE230,*)
WRITE (230,75)

ENDIF
80 CONTINUE
90 CONTINUE

ELSEIF ((ROW.GT.3).AND.(ROW.LE.5)) THEN
DO 110 COZUNN-ROW,7

TH-TOTALREIGHT
DO 100 NODE-NUHOFNODES

XVAL-((COLUMN-1)*ASSYPITCE)+PITCH
YVA- ((ROW-1)*ASSYPITCH)+PITCH) ZVAL-TH-(NODEHEIGHT(NODE)/2.0)
TH-TR-NODEHEIGHT(NODE)
WRITE(230,92) XVAL, YAL, ZAL

92 FORMXT(F7.3,' ',F7.3,' ',F7.3, S
IF ((MOD(NODE,2).EQ.0).AND.

c (NODE.NE.NUMOFNODES)) THEN
WRITE(230,*)
WRTE(230, 95)

95 FORHAT(TS,$)
ENDIF
IF (NODE.EQ.NUMOFNODES) THEN

WRITE(230,*)
WRITE(230,95)

ENDIF.
100 CONTINUE
110 CONTINUE

ELSEIF ROW.EQ.6) THEN
DO 125 COLUMN-ROW,6

TE-TOTAIHEIGHT
DO 120 NODE-1,NUMOFNODES

XVAL-((COLUMN-1)*ASSYPITCH)+PITCH
YVAL-((ROW-i)*ASSYPITCH)+PITCH
ZVAL-TH-(NODEREIGHT(NODE)/2.0)
TH-TE-NODEHEIGHT(NODE)
WRITE(230,112) XL, YVL, VAL

112 FORMAT(F7.3,' '1,F7.3,' ',F7.3,' ',$)
IF CMMOD(NODE,2).EQ.0).AND.

c (NODE.NE.NHOFNODES)).OR.((NODE.EQ.NUMOFNODES)
c .AND.(COLUMN.NE.6))) THEN
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WRITE(230,')
WRITE(230,115)

115 FORMAT(TO,S)
ENDIF
IF (NODE.EQ.NUMOFNODES).AND.(COUMN.EQ.6)) THEN

WRITE(230,*)
ENDIF

120 CONTINUE
125 CONTINUE

ENDIF
130 CONTINUE

RITE(230,132)
132 FONMAT(T1,'PRINT')

WRITE(230,*)
WRITE(230, -

ELSEIF ((BANDW.EQ..TRUE.).AND.(QURTER.EQ..TRUE.)) THEN
DO 250 OW-1,8

IF ROWLE.3) THEN
DO 160 COLUMN-1,8

TE-TOTALHEIGHT
DO 150 VODE-1,NUMOFNODES

XVAL (COLUMN-1)*ASSYPITCH)+PITCH
YVAL-((ROW-i)*ASSYPITCH)+PITCH
ZVAL-TH-(NODEREIGHT(NODE)/2.0)
TH-Tk-NODEHEIGHT (NODE)

) WRITE(230,142) XVAL YAL, ZVAL
142 FORMAT(F7.3,' ',F7.3.' ',F7.3,' '.S)

IF (MOD(NODE,2).EQ.0).AND.
(NODE.NE.NUMOFODES)) THEN

WRITE(230,*)
WRITE(230,145)

145 FORMAT(TO,$)
ENDIF
IF NODE.EQ.NUMOFNODES) THEN

WRITE(230,*)
WRITE(230,145)

ENDIF
150 CONTINUE
160 CONTINUE

ELSEI ((ROW.GT.3).AND.(ROW.LE.5)) THEN
DO 180 COLUMN-1,7

TH-TOTALHEIGHT
DO 170 NODE-i,NUMOFNODES

XVAL-((COLUMN-i)*ASSYPITCH)+PITCH
YVAL-C(ROW-i)*ASSYPITCH)+PITCH
ZVAL-TH-(NODEHEIGHT(KODE)/2.0)
TH-TH-NODEHEIGHT(NODE)
WRITE(230,162) XVAL,-YVAL, ZVAL

162 FORMAT(F7.3,' ',F7.3,' ,F7.3,' ',$)
IF (MOD(NODE,2).EO.0).AND.

c (NODE.NE.NMOFNODES)) THEN
WRITE (230,*)
WRITE (230,165)

165 FORMAT(TS,$)
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ENDIF
IF (NODE.EQ.U MOFNODES) THEN

WRITE(230,*)
WRITE(230,165)

ENDIF
170 CONTINUE
180 CONTINUE

ELSEIF ROW.EQ.6) TEEN
DO 200 COLUMN-1,6

TB-TOTALHEIGHT
DO 190 NODE-1,NUMOFNODES

XVAL-((COLUMN-1)*ASSYPITCH)+PITCH
YVAL-((ROW-1)*ASSYPITCH)+PITCH
ZVAL-TE-(NODEHEIGHT(NODE)/2.0)
Tg-TH-NODEHEIGRT(NODE)
WRITE(230,182) XVAL, YVAL, ZVAL

182 FORMT(F7.3,' ',F7.3,' ,F7.3, 9 ,)
IF (MOD(NODE,2).EQ.0).AND.

c (NODEN.NMUXOFNODES)) THEN
WRITE(230,')
WRITE (230,195)

185 FORMAT(T8,$)
ENDIF
IF (NODE.EQ.NUMOFNODES) TEN

WRITE(230,*); 3 WRITE(230,185)
ENDIF

190 CONTINUE
200 CONTINUE

ELSEIF ROW.EQ.7) THEN
DO 220 COLUN-1,5

TH-TOTALHEIGHT
DO 210 NODE-i,NUMOFNODES

XVAL-((COLUMN-1)*ASSYPITCH)+PITCH
YVAL-((ROW-i)*ASSYPITCH)+PITCH
ZVAL-TH-(NODEHEIGHT(NODE)/2.0)
TH-TH-NODENEIGHT(NODE)
WRITE(230,202) XVAL, YVAL, ZVAL

202 FORHT(F7.3,' ',F7.3,' ',F7.3,' ',$)
IF (OD(NODE,2).EQ.0).AND.
(NODE.NE.NUMOFNODES)) THEN

WRITE230,*)
WRITE(230,205)

205 FORMAT(TB,$)
ENDIF
IF NODE.EQ.NUMOFNODES) THEN

WRITE(230,*)
WRITE1230,205)

ENDIF
210 CONTINUE
220 CONTINUE

ELSEIF (ROW.EQ.8) THEN
DO 240 COLUMN-1,3

TH-TOTALHEIGHT
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DO 230 NODE-1,NUMOENODES
XVAL-((COLUMN-i)*ASSYPITCH)+PITCH
YVAL-((ROW-l)*ASSYPITCH)4PITCH
ZVAL-TH-(N0DEHEIGHT(NODE)/2.0)
TB-TH-NODEHEIGHT(NODE)
WRITE(230,222) XVAL, YVAL, ZVAL

222 FORMT(7.3,' ',F7.3,' ',F7.3,' ',$)
IF (HOD(NODE,2).EQ.O).AND.

c (NODE.NE.NUMOFNODES)).OR.((NODE.EQ.NUMOFNODES)
c .AND.(COLUMN.NE.3))) THEN

WRITE230,*)
WRITE(230,225)

225 FORMAT(T8,$)
ENDIF
IF ((NODE.EQ.NUMOFNODES).AND.

c (COLUMN.EQ.3)) THEN
WRITE230,')

ENDIF
230 CONTINUE
240 CONTINUE

ENDIF
250 CONTINUE

WRITE(230,252)
252 FORMAT(T1,'PRINT')

WRITE230,')
WITE(230,')

_ ' % ELSEIF (BANDW.EQ..TRUE.).AND.(FULL.EQ..TRUE.)) THEN
DO 374 RO-1,15

IF (ROW.EQ.1) THEN
DO 260 COLUN-6,10

TH-TOTALHEIGHT
DO 258 NODE-1,NUMOFNODES

XVAL-((COLUMN-8)*ASSYPITCH)+PITCH
YVAL-(7*ASSYPITCH)+PITCH
ZVAL-TH-(NODEHEIGHT(NODE)/2.0)
TH-TE-NODENEIGHT(NODE)
WRITE(230,254) XAL, YVAL, ZVAL

254 FORMAT(FG.3,0 ,F8.3,' ',FB.3,' 1,$)
IF ((M0D(NODE,2).EQ.0).AND.

c (NODE.NE.NUMOENODES)) THEN
WRITE(230,')
WRITE(230,256)

256 FORMAT(TO,$)
ENDIF
IF (NODE.EQ.NUHOFNODES) THEN

WRITE (230,*)
WRITE(230,256)

ENDIF
258 CONTINUE
260 CONTINUE

ELSEIF. ROW.EQ.2) THEN
DO 268 COLUMN-4,12

TH-TOTALHEIGHT
DO 266 NODE-I,NUMOFNODES
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XVAL- COLtNN-8) ASSYPITCH)+PITCH
YVAL-6*ASSYPITCH)+PITCH
ZVAL-Tg-(NODEHEIGHT(NODE)/2.0)
TE-TS-NODEHEIGHT(NODE)
MRITE(230,262) XVAL, YVAL, ZAL

262 FORHAT(F8.3,' ',8.3,' ,F8.3,' ',SJ
IF (MOD(NODE,2).EQ.0).AND.

c (NODE.NE.NUHOFNODES)) THEN
WRITE (230, *)
WRITE(230,264)

264 FORMAT (TOS)
ENDIF
IF (NODE.EQ.NUMOFNODES) TEN

WRITE(230,*)
WITE (230,264)

ENDIF
266 CONTINUE
268 CONTINUE

ELSEIF (ROW.EQ.3) TREN
DO 276 COLDN-3,13

TR-TOTALHEIG8T
DO 274 NODE-1,NDMOFNODES

XVAL- CMOLDMN-S) 4ASSYPITCH) +PITCH
YVAL-(5*ASSYPITCH)+PITCH
ZVAL-TH-(NODEHEIGHT(NODE)/2.0)) TR-TH-NODEHEIGHT(NODE)

-- WRITE(230,270) XVAL, YVAL, ZVAL
270 FORMAT(F8.3,' ',F8.3,' 'F8.3,' ',$)

IF ((HOD(NODE,2).EQ.0).AND.
c (NODE.NE.NMOFNODES)) THEN

WRITE230,*)
wRITE(230,272)

272 FORE7T(TB,$)
ENDIF
IF NODE.EQ.NUHOFNODES) THEN

WRITE(230,*
WRITE(230,272)

ENDIF
274 CONTINUE
276 CONTINUE

ELSEIr ROW.EQ.4) THEN
DO 284 COLUMN-2,14

TH-TOTALHEIGHT
DO 282 NODE-1,NUMOFNODES

XVII-C(COLUMN-8)*ASSYPITCH)+PITCH
YVAL-(4*ASSYPITCH)+PITCH
ZVAL-TH-(NODEHEIGHT(NODE)/2.0)
TH-'TH-NODEHEIGHT(NODE)
WRITE(230,278) XVAL, YVAL, ZVAL

278 FORMAT(F8.3,4 ,F8.3,' ,F8.3,' ,S)
IF ((HOD(NOD&,2).EQ.0).AND.

C (NODE.RE.NUMOFNODES)) THEN
WRITE230,*)
WRITE(230,280)
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280 FORNWT(T8,$)
ENDIF
IF (NdDE.EQ.NUMOFNODES) THEN

RITE(230,*)
WRITE(230,280)

ENDIF
282 cONTINUE
284 CONTINUE

ELSEIF (RWW.EQ.5) TEEN
DO 292 COLUMN-2,14

TR-TOTALHEIGHT
DO 290 ODE-1,NUMOFNODES

XVAL-((COLUMN-8)*ASSYPITCR)+PITCH
YVAL-(3*ASSYPITCH)+PITCH
ZVAL-TE-(NODEREIGHT(NODE)/2.0)
TB-TE-NODEEEIGHT(NODE)
WRITE(230,286) XVIL, YAL, VAL

286 FOR!AT(F8.3,' ',E8.3,' ',F8.3,' ',$)
IF ((MOD(NODE,2).EQ.0).AND.

c (NODE.NE.NUMOFNODES)) TEN
WRITE(230,*)
WRITE(230,288)

288 FORMAT(T,$)
ENDIF
IF NODE.EQ.NMOFNODES) THEN

WITE(230, )
WRITE(230,288)

ENDIF
290 CONTINUE
292 CONTINUE

ELSEIF (ROW.EQ.6) THEN
DO 300 COLUMN- 1,15

TR-TOTALHEIGHT
DO 298 NODE-1,NUMOFNODES

XVAL- CO OUMN-B)*ASSYPITCE)+FPTCB
YVAL-(2*ASSYPITCH)+PITCK
ZVAL-TE-(NODEHEIGHT(NODE)/2.0j
TE-TE-NODEHEIGHT (NODE)
WRITE(230,294) XVAL, YVAL, ZVAL

294 FORMAT(F8.3,' '1,F8.3,' ',F8.3,' ',S)
IF ((HOD(NODE,2).EQ.0).AND.

c (NODE.NE.NUMOFNODES)) THEN
WRITE(230,*)
WRITE(230,296)

296 FORMAT(T8,$T
ENDIF
IF (NODE.EQ.NUMOFNODES) THEN

WRITE(230,*)
WRITE(230,296)

ENDIF
298 CONTINUE
300 CONTINUE

ELSEIF ROW.EQ.7) TEN
DO 308 COLUMN-1,15
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TH-TOTALREIGHT
DO 306 NODE-1,NUMOFNODES

XVhLm (COLUMN-8)*ASSYPITCH)+PITCH
YVAL-(1*ASSYPITCH)+PITCH
ZVAL-TH-(NODEHZGHT(NODE)/2.0)
TE-TE-NODEREIGHT(NODE)
WRITE(230,302) VAhL, YVAL, ZVAL

302 FORMAT(FS.3,' ',F8.3,' ',FS.3,' '.S)
IF (OD(NODE,2).EQ.0).AND.

c (NODE.NE.NUMOFNODES)) THEN
WRITE(230,*)
WRITE(230,304)

304 FORMAT(T8,S)
ENDIF
IF (NODE.EQ.NUMOFNODES) THEN

WRITE(230,*)
WRITE(230,304)

ENDIF
306 CONTINUE
308 CONTINnE

ELSEIF ROW.EQ.S) THEN
DO 316 COLUMN-1,15

TX-TOTALHErGHT
DO 314 ODE-1,NUMOFNODES

XVAL-((COLUMN-B)*ASSYPITCH)+PITCH
YVAL-(0*ASSYPITCH)+PITCH
ZVAL-TH-(NODEHEIGHT(NODE)/2.0)
TE-TH-NODEREIGHT(NODE)
WRITE(230,310) XVAL, YVAL, ZAL

310 FORHAT(FS.3,' ',F8.3,' ',F8.3,' '.$
IF 'NMOD(NODE,2).EQ.0).AND.

c (NODE.NE.NUMOFNODES)) THEN
WRITE(230,*)
WRITE(230,312)

312 FORMAT(T,$)
ENDIF
IF (NODE.EQ.NDMOFNODES) THEN

WRITE (230,*)
WRITE(230,312)

ENDIF
314 CONTINUE
316 CONTINUE

ELSEIF ROW.EQ.9) THEN
DO 324 COLUMN-1,15

TH-TOTALHEIGHT
DO 322 NODE-1,NUMOFNODES

XVAL- ((COLUMN-B)*ASSYPITCH)+PITCH
YVAL-(-1*ASSYPITCH)+P1TCH
ZVAL-TH-P(ODEHEIGHT(NODE)12.0)
TH-TH-NODEHEIGHT(NODE)
WRITE(230,318) XVAL, YAL, ZVAL

318 FORMAT(F8.3, ',FB.3,' '.FS.3,' ,S)
IF ((KOD(NODE,2).EQ.0).AND.

c (NODE.NE.NUMOFNODES)) THEN
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WRITE(230,*)
WEITE(230,320)

320 FORMAT(T8,$)
ENDIF
IF NODE.EQ.NUMOFNODES) THEN

WRTE(230,*)
WRITE(230,320)

ENDIF
322 CONTINUE
324 CONTINUE

ELSEIr (ROW.EQ.10) TEEN
DO 332 COLUMN-1,l5

TH-TOTALHEIGHT
DO 330 NODE-1,NUHOFNODES

XVAL-('(COLWMN-8)*ASSYPITCH)+PITCH
YVAL-(-2*ASSYPITCH)+PITCN
ZVAL-TE-(NODEHEIGHT(NODE)/2.0)
TR-TE-NODEHEIGHT(NODE)
WRITE(230,326) XVAL, YAL, ZVAL

326 FORMAT(F.3,' ,F8.3,' '1,F.3,' ',S)
IF (MOD(NODE,2).EQ.0).AND.

c (NODE.NE.NUHOFNODES)) TEEN
WRITE (230,*)
WRITE(230,3k8)

_ 328 FOEMHTCT8,$)
ENDIF

_ IF (NODE.EQ.NUMOFNODES) TEEN
WRITE(230,*)
WRITE(230,328)

END:r
330 CONTINUE
332 CONTINUE

ELSEIF ROW.EQ.11) THEN
DO 340 COLUKN-2,14

TE-TOTALEEIGHT
DO 338 NODE-1,NMUOFNODES

XVAL-((COLUMN-B)*ASSYPITCH)+PITCH
YVAL-(-3*ASSYPITCH)+PITCH
ZVAL-TH-(NODEHEIGHT(NODE)/2.0)
TE-TH-NODEHEIGHT(NODE)
MRITE(230,334) XVAL, YVL, ZVAL

334 FORMAT(FS.3,0 ,F8.3,' ,F8.3, ,)
IF ((MOD(NODE,2).EQ.O).AND.

c (NODE.NE.NUMOFNODES)) THEN
WRITE(230,*)
WMITE(230,336)

336 FORMAT(T8,$)
ENDIF
IF (NODE.EQ.NUMOFNODES) THEN

WRITE(230,*)
WRITE(230,336)

ENDIF
338 CONTINUE
340 CONTINUE
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ELSEIF (ROW.EQ. 12) TEN
DO 348 COLWN-2,14

THmTOTALREIGHT
DO 346 NODE-1,NUMOFNODES

XVAL C (COLUMN-S) ASSYPITCN) PITCH
YVAL (-4*AMSYPlTCR) +PITCH
ZVALT- (NODEHEIGHT (NODE) /2.0)
TE-TE-NODEHEIGET (NODE)
MIUTE(230,342) XVAL, YVAL, ZVAL

342 FORMJLT(F8.3,' ',FS.3,' ',F8.3,' ',$)
IF (MOD(NODE,2).EQ.0).AND.

c (NODE.NE.NUHOFNODES)) THEN
WRITE(230,*)
WRITE(230,344)

344 FORMA (TO,$)
ENDIF
IF NODE.EQ.NUMOFNODES) THEN

WRITE (230,*)
.WRITE(230,344)

ENDIF
346 CONTINUE
348 CONTINUE

ELSEIF (ROW.EQ.13) THEN
DO 356 COLUMN-3,13

TH-TOTALREIGHT
} DO 354 NODE-1,NUMOFNODES

XVAL-((COLUMN-8)*ASSYPITCH)+PITCH
YVAL-(-5*ASSYPITCH)+PITCE
ZVAL-TH-(NODEHEIGHT(NODE)/2.0)
TE-TE-NODEREIGHT(NODE)
WRITE(230,350) XVAL, YVAL, ZVAL

350 FORMAT(F8.3,' ',FB.3,' ',F8.3,' ',$)
IF ((MOD(NODE,2).EQ.0).AND.

c (NODE.NE.NUMOFNODES)) THEN
WRITE(230,*)
WRITE(230,352)

352 FORMNT(T8,$)
ENDIF
IF (NODE.EQ.NUMOFNODES) THEN

WRITE(230,-)
WRITE(230,352)

ENDIF
354 CONTINUE
356 CONTINUE

ELSEIF ROW.EQ.14) THEN
DO 364 COLUMN-4,12

TR-TOTALIEIGHT
DO 362 NODE-1,NUMOFNODES

XVAL-((COLUMN-8)*ASSYPITCH)+PITCH
YVAL-(-6-ASSYPITCH)+.PITCH
ZVAL-TH-(NODEHEIGHT(NODE)/2.0)
TH-TE-NODEREIGHTtNODE)
WRITE(230,358) XVAL, YVAL, ZVAL

358 FORMT(F.3,' ,FB.3,' ',F8.3,' ,$)
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A '

IF ((NOD4NODE,2j.EQ.0).AND.
c (NODEM.E.NUMOFNODES)) TEN

MRUTE (230, *)
WRITE(230,360)

360 FORMAT(TS,$)
ENDIF
IF (NODE.EQ.NUMOMNODES) TEN

WRITE(230,*)
WRTE(230,360).

ENDIF
362 CONTINUE
364 CONTINUE

ELSEIF (ROW.EQ.15) THEN
DO 372 COLUMN-6,10

TH-TOTALHEIGHT
DO 370 RODE-1,NUMOFNODES

XVAL-((COLUHN-8)*ASSYPITCH)+PITCH
YVAL (-7*ASSYPITCH) +PITCH
ZVAL-TH- (ODEHEIGHT(NODE)/2.0)
TH-TB-NODEEEIGET (NODE)
WRITE(230,366) XVAL, YVAL, VAL

366 FORMATF8.3,' '1,F8.3,' ',F8.3,' ',$)
IF ((M(OD(NODE,2).EQ.0).AND.

c (NODE.NE.NUHOFUODES)).OR.((NODE.EQ.NHOFNODES)
c .AND.(COLUMN.NE.10))) THEN

WRITE(230,0)
WRITE(230,369)

368 FORMAT (TS,5
ENDIF
IF (NODE.EQ.NUMOFNODES).AND.(COLUMN.EQ.10)) THEN

WRITE(230,*)
ENDIF

370 CONTINUE
372 CONTINUE

ENDIF
374 CONTINUE

WRITE(230,376)
376 FORMAT(T1,2'RINT')

WRITE230,*)
WMITE230, )

ELSEIF (WESTINGHOUSE.EQ..TRUE.).AND.
c (EIGHTH.EQ..TRUE.)) THEN

DO 460 ROW-1,6
IF ROW.LE.4) THEN

DO 410 COLUMN-ROW,8
TH-TOTALREIGHT
DO 400 NODE-l,NUMOFNODES

XVAL-C(COLUMN-i)*ASSYPITCH)+(2*PITCH)
YVAI-((ROW-1i*ASSYPITCH)+PITCH
ZVAL-TH-(NODEHEIGHT(NODE)/2.0)
TI-TH-NODEHEIGHT(NODE)
WITE(230,380) XVAL, YVAL, VAL

380 FORMATF7.3,' ',F7.3,' ',F7.3,' ',$)
IF ((MOD(NODE,2).EQ.0).AND.
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c (NODE.NIE.WUMOFNODES)) THEN
WRITE(230,* )
WRITE(230, 390)

390 FOMAT(TS,$)
ENDIF
IF (NODEQ.UMOFNODES) THEN

NRITE(230,O)
WRITE (230, 390)

ENDIF
400 CONTINUE
410 CONTINUE

ELSEir ((R .GT.4).1ND.(ROK.LE.6)) THEN
'DO 450 COLUN-ROW,7

TH-TOTALHEIGHT
DO 440 NODE-1,NUMOFNODES

XVAL-((COLUMN-i)*ASSYPITCH)+(2*PITCH)
YUVL- ((ROK-I)*ASSYPITCH)+PITCH
ZVAL-TR-(N0DEHEIGHT(NODE)/2.0)
TB-TB-HODENEIGHT(NODE)
WRTE230,420) XVAL, YVAL, ZVAL

420 FORATF7.3,' ',F7.3,' ',F7.3,' %,$)
IF (mOD(NODE,2).EQ.0).AND.

c (NODE.NE.WUMOFNODES)) THEN
WRITE(230,*)
WRITE(230,430)

430 FOEMiT(TB,$)
_.- ENDIF

IF ((NODE.EQ.NUMOFNODES).AND.(ROW.LT.6)
c .AND.(COLUMN.LT.7)) THEN

WRITE(230,*)
WRITE(230,430)

ELSEIF (NODE.EQ.NUmOFNODES).AND.
c (ROW.EQ.6).AND.(COLUMN.EQ.7)) THEN

NRMTE(230,*)
ENDIF

440 CONTINUE
450 CONTINUE

ENDIF
460 CONTINUE

WRITE(230,470)
470 FORMAT(Ti,'PRINT')

WRTE(230,')
WRTE(230,*)

ELSEIF (WESTINGHOUSE.EQ.TRUE.).AND.
c QUARTER.Q..TRUE.)) THEN

DO 640 ROW-1,8
IF (ROW.LE.4) THEN

DO 510 COLUMN-1,8
TH-TOTALHEIGHT
DO 500 NODE-1,NUMOFNODES

XVAL-((COLUMN-i)*ASSYPITCH)+PITCH
YVAL-((RO-i)*ASSYPITCH)+PrTCH
ZVAL-TH-(NODEHEIGHT(NODE)/2.0)
TH-TE-NODEHEIGHT(NODE)
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WRITE(230,490) XVAL, YVhL, ZVL
4E0 FORMATF7.3,' ',F7.3,' gr7.3,'

IF ((MOD(NODE,2).EQ.0).AND.
c (NODE.NE.NumOFNODES)) TEN

WRITE(230, *1
WRITE(230,490)

490 FOR1MAT (TO$
ENDIF
IF (NODE.EQ.NUMOFNODES) THEN

WRITE(230,*)
WRITE(230,490)

ENDIF
500 CONTINMUE
510 CONTINUE

ELSEIF ((ROW.GT.4).AND.(ROW.LE.6)) THEN
DO 550 COLUMN-1,7

TE-TOTALHEIGHT
DO 540 NODE-1,NUMOFNODES

XVAL-C (OLUMN-i) *ALSSYPrTC) +PITCH
YVAL-((ROW-1)*ASSYPITCH)+PITCH
ZVAL-TH-NODEHEIGHT(NODE)/2.0)
TR-TE-NODEHEIGHT(NODE)
WRITE(230,520) XAL, YVAL, ZVAL

520 FORMAT(F7.3,' ',F7.3,' ',F7.3,' ',$)
IF (UIOD(NODE,2).EQ.0).AND.

c (NODE.NE.NUMOFNODES)) THEN
_. WRITE(230,*)

WRITE (230,5303
530 FORMAT(TS,$)

ENDIF-
IF NODE.EQ.NUMOFNODES) THEN

WRITE(230,*)
WRITE(230,530)

ENDIF
540 CONTINUE
550 CONTINUE

ELSEIF (ROW.EQ.7) THEN
DO 590 COLUMN-i, 6

TR-TOTALHEIGHT
DO 580 NODE-i,NUMOENODES

XVAL-((COLUMN-i)*ASSYPITCH)+PITCH
YVAL-((ROW-l)*ASSYPITCH)+PITCH
ZVAL-TE-(NODEHEIGHrT(NODE)/2.0)
TR-TH-NODEREIGHT(NODE)
WRITE(230,560) XvAL, YvAL, ZVAL

560 FORMAT(F7.3,' ',F7;3,' ',F7.3,' ',$1
* IF (OD(NODE,2).EQ.0)-.AND.

c (WODE.NE.NUMOFNODES)) THEN
WRITE(230,*)
WRITE (230, 570)

570 FORMAT(T8,$)
ENDIF
IF NODE.EQ.NVMOFNODES) THEN

WRTE (230,')
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WRITE(230,570)
ENDIF

580 CONTINUE
590 CONTINUE

ELSEIF (ROW.EQ.8) THEN
DO 630 COOHMN1,4

TR-TOTALHEIGHT
Wo 620 NODE-I,NUHOFNODES

XVAL- .(COLUMN-)*ASSYPITCH)+PITCH
YVA-Ia ((ROW-i) 'ASSYPITCH) +PITCH
ZVAL-TE-(NODENEIGET(NODE)/2.0)
TR-TH-NODEHEIGHT(NODE)
WRITE(230,600) XVAL, YVAL, VAL

600 FORMAT(F7.3,' ',F7.3,' ',F7.3,' ',$)
IF j((HOD(NODE,2).EQ.0).AND.

c INODE.NE.NMOFNODES)).OR.((NODE.EQ.NUMOFNODES)
c .AND.(COLUN.NE.4))) THEN

WRITE (230,*)
WRITE(230,610)

610 FORMT(T8,$)
ENDIF
IF ((NODE.EQ.NUHOFNODES).AND.ICOLUMN.EQ.4)) THEN

WRITE (230,*)
ENDIF

620 CONTINUE
630 CONTINUE

-^ ENDIF
640 CONTINUE

WRITE (230,650)
650 FORMATT1,'PRINT')

WRITE(230,*)
WRITE230,*)

ELSEIF ((WESTINGROUSE.EQ..TRUE.).AND.
c FUL.EQ..TRUE.)) THEN

DO 1020 ROW-l, 15
IF RO.EQ.l) THEN

DO 690 COLUMN-5,11
TR-TOTALHEIGHT
DO 680 NODE-l,UMOFNODES

XVAL-( (COLUMN-B) *ASSYPITCH)+PITCH
YVAL-(7*ASSYPITCH)+PITCH
ZVAL-TH-(NODEREIGHT(NODE)/2.0)
TB-TB-NODEHEIGHT(NODE)
WRITE(230,660) XVAL, YAL, ZVAL

660 FORMT(F8.3,' ',FS.3,' ',FE.3,' ',$)
IF ((MOD(NODE,2).EQ.0).AND.

c INODE.NE.NUMOFNODES)) THEN
WRITE230,*)
WRITE (230, 670)

670 FORMAT(TS,$)
ENDIF
IF NODE.EQ.NUMOFNODES) THEN

WRITE230,*)
WRITE(230,670)
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ENDIF
680 CONTINUE
690 CONTINE

ELSEIF (ROW.EQ.2) THEN
DO 730 COLtMM-3,13

TH-TOTALHEIGHT
DO 720 NODE-1,NmUOFNODES

XVAL-((COLUMN-8)*ASSYPITCH)+PITCH
YVAL-(C*ASSYPITCH)+PITCR
ZVAL-TH-M(ODEREIGHT0(ODE) 2.0)
TH-TH-NODEREIGHTNODE)
WRITE(230,700) XvAL, YVAL, zvAL

700 FORMAT(F.3,' ,FS.3,' ',FS.3,' ',$)
IF ((HOD(NODE,2).EQ.0).AND.

c (NODE. NE. NUMOFODES) THEN
WRMTE(230,*)
WRITE(230,710)

710 FORAT(TS8,$)
ENDIF
IF (NODE.EQ.NUMOFNODES) THEN

WMTE230,*)
WRITE(230,710)

ENDIF
720 CONTINUE
730 CONTINUE

ELSEIF ROW.EQ.3) THEN
IDO 770 COLUMN-2,14

TR-TOTALHEIGHT
DO 760 YODE-1,NUMOFNODES

XVAL-((COLUMN-8)*ASSYPITCH)+PITCH
YVAL-(5*ASSYPITCH)+PITCH
ZVAL-TH-(NODEREIGHT(NODE)/2.0)
TH-TH-NODEBEIGHT(NODE)
HRITE230,740) XVAL, YVAL, ZAL

740 FOREATF8.3,' ',F8.3,' %,rS.3,' ',S)
IF (OD(NODE,2).EQ.O).AND.

c (NODE.NE.MHOFMODES)) THEN
WRITE(230,*)
WRITE(230,750)

750 FORMAT(TS,$)
ENDIF
IF (NODE.EQ.NUMOFNODES) THEN

WRITE(230,*)
WRITE(230,750)

ENDIF
760 CONTINUE
770 CONTINUE

ELSEIF (ROV.EQ.4) THEN
DO 810COLUMN-2,14

TH-TOTALHEIGHT
DO 800 NODE-1,NUMOFNODES

X -ALC((COLUMN-S)*ASSYPITCH)+PITCH
YVAL-(4*ASSYPITCH)+PITCH
MVAL-TE-M(ODEHEIGHT(NODE)/2.0)
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TB-Tg-NODEIGHT (NODE)
WRITE(230, 780) XAL, YVAL, ZVAL

7B0 FOHAT(PF8.3,' ',F8.3,' ',F8.3,' ',$)
IF ((NOD(NODE,2).EQ.0).AND.

c (NODE.NE . MOFNODES)) THEN
WRITE(230,*)
WRITE (230,790)

790 FORMT (T,$)
ENDIF
IF NODE.EQ.NUMONODES) TEN

NMTE(230,*)
WRITE (230,790)

ENDIF
8o CONTINUE
910 CONTINUE

ELSEIF ((ROW.GE.S).AND.(ROW.LE.11)) TEN
DO 850 COLUNN-1,15

TH-TOTALREIGHT
DO 840 NODE-1,NUMOFNODES

XVAL-((COLUMN-C)*ASSYPITCR)+PITCH
YVAL-(3*ASSYPITCH)+PITCR
ZVAL-TH-(NODEREIGHT(NODE)/2.0)
TH-TH-NODEHEIGHT (1ODE)
MWTE(230,820) XVAL, YVAL, ZVAL.

820 FORNAT(FS.3,' ',F8.3,' ',F8.3,' ',S)
IF (IM0D(NODE,2).EQ.0).AND.

c (NODE. NE. NNOFNODES)) THEN
WRITE(230,*)
WRITE (230,830)

930 FORMAT(T8,$)
ENDIF
IF NODE.EQ.NUmOFNODES) THEN

WRITE(230,*)
WRITE(230,830)

ENDIF
840 CONTINUE
850 CONTINUE

ELSEIF (ROW.EQ.12) TNEN
DO 990 COLMN-2,14

TH-TOTALHEIGHT
DO 880 NODE-l,NUMOFNODES

XVAL-((COLUMN-U)*ASSYPITCH)+PITCH
YVAL-(2*ASSYPITCH)+PITCH
ZVAL-TH-(NODEHEIGHT(NODE)/2.0)
TH-TH-NODEHEIGHT(NODE)
WRITEl230,860) XVAL, YVAL, ZVAL

860 FORHAT(F8.3,' ',FS.3,' ',F8.3,0 ',$)
IF (HOD(NODE,2).EQ.0).AND.

c (NODE.NE.NUMOFNODES)) THEN
WRITE(230,*)
WRITE(230,870)

870 FORMAT(TS,$)
ENDIF
IF NODE.EQ.NUMOFNODES) THEN
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RITE (230,*)
WRITE(230,670)

ENDIF
880 CONTINUE
890 CONTINUE

ELSEIF ROW.EQ.13) THEN
DO 930 COLUMN-2,14

TX-TOTALNEIGHT
DO 920 NODE-1,tu=OFNODES

XVAL- (COLUMN-a)*ASSYPITCE)+PITCH
YVAL-(1*ASSYPITCH)+PITCH
ZVAL-TH-(NODEHEIGHT(INODE)/2.0)
TH-TH-NODEBEIGHT(NODE)
HRITE(230,900). XVAL, YVAL, ZVAL

900 FORNMT(F8.3,' ',F8.3,' ,F8.3,' ,)
IF (fNOD(NODE,2).EQ.0).AND.

c (NODE.NE.NUMOFNODES)) THEN
MRTE230.)
WRITE(230,910)

910 FORMAT(TSS)
ENDIF
IF NODE.EQ.NKMOFNODES) THEN

W-ITE(230,*)
WRITE(230,910)

ENDIF
* 920 CONTINUE
._s 930 CONTINUE

ELSEIF (ROW.EQ.14) THEN
DO 970 COLUMN-3,13

TX-TOTALREIGHT
DO 960 NODE-1,NUMOFNODES

XVAL-((COLUMN-I) ASSYPITCR)+PITCH
YVAL-(O*ASSYPITCH)+PITCH
ZVAL-TE-(NODErEIGHT(NODE)/2.0)
TX-TE-NODEHEIGHT(NODE)
RITE(230,940) XVAL, YAL, ZVAL

940 FORPMT(F8.3,9 ',F8.3,' ,F8.3, ,)
IF ((MOD(NODE,2).EQ.0).AND.

c (NODE.NE.NUMOFNODES)) THEN
MRaTE(230,*)
MRUTE(230,950)

950 FORMAT(TS,$)
ENDIF
IF NODE.EQ.NUMOFNODES) TEN

WUTE(230,')
WRITE(230,950)

ENDIF
960 CONTINUE
970 CONTINUE

ELSEIF (ROW.EQ.15) THEN
DO 1010 COLUNN-5,11

TB-TOTALREIGHT
DO 1000 NODE-1,NMOFNODES

XVAL-((COLUMN-B) ASSYPITCH)+PITCH
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YVAL-(-l#ASSYPITCB)+PITCE
ZVAL-TH-(NODEHEIGBT(NODE)/2.0)
TE-TH-NODEHEIGHT(NODE)
WRITE(230,980) XVAL, YVAL, ZVAL

980 FORHAT(F8.3,' ',F8.3,' ',FB.3,' '4)
IF (HOD(NODE,2).EQ.0).AND.

c 8 (NODE.NE.NUMOFNODES)).OR.((NODE.EQ.NUMOFNODES)
.AND.(COLUMN.NE.11))) THEN

WRITE(230,*)
WRITE(230,99D)

990 FORMhT(T6,$)
ENDIF
IF ((NODE.EQ.NUHOFNODES).AND.(COLUMN.EQ.11)) THEN

WRITE (230,)
ENDIF

1000 CONTINUE
1010 CONTINUE

ENDIF
1020 CONTINUE

WRITE (230,1030)
1030 FORMAT(T1,'PRINT)

WRITE(230,*)
WRITE (23D,

ELSEIF CE.EQ...TRVE.) TER
WRITE(*,*) 'THE CE SOURCE SPECIFICATION IS',

) c ' NOT AVAILABLE AT TIS TIME.'
ENDIF

RETURN
END

SUBROUTINE WESTONE(EIGHTH, QUARTER, FULL, ASSYID, NUMOFFADESIGNS,
c DESNUM, NUMOFBANKS, BANKDES, BANXID, BANKHEIGHT, BANXNUM,
c ENRICHMENT, STAT)

* 

INTEGER NUMOFFADESIGNS, DESNUM(50,50), NMOFRANKS,
c BANKID(20), BANKNUM(50,50), C, R BNK

*

REAL BANHEIGHT(20), ENRICHMENT50,50)

CHRACTER ASSYID(50,50)*5, STAT(50,50)*1, BANDES(20)*5
* 

LOGICAL EIGHTH, QUARTER, FU
*

IF (EIGHTH.EQ..TRUE.) THEN
* Read in the fuel assembly archive identifiers for retrieval of
isotopics.

READ(15,10) ASSYID(1,2)i ASSYID(2,1), ASSYID(3,1),
c ASSYID(4,1), ASSYID(5,1), ASSYID(6,1), ASSYID(7,1),
c ASSYIDt,1

10 FORMAT(T1,AS,lX,A5,1X,AS,lX,A5,lX,A5,1X,A5,lX,
c AS,lX,A5)
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PREAD(IS,20) ASSYID(2,2), ASSYID(3,2), ASSYID(4,2),
c ASSYID(5,2), ASSYID(6,2), ASSYID(7,2), ASSYID(8,2)

20 FORMAT(Ti,SX,lX,AS,2X,A5,lX,AS,IX,ASiX,AS,lX,
c AS,lX,AS)

READ(15,30) ASSYID(3,3), ASSYID(4,3), ASSYID(5,3),
c ASSYID(6,3), ASSYID(7,3), ASSYID(8,3)

30 FORMAT(Ti,SX,iX,SX, lX,A5,1X,A5,1X,AS,lX,A5,lX,
c AS,IX,AS)

READ(15,40) ASSYID(4,4), ASSYID(5,4), ASSYID(6,4),
c ASSYID(7,4), ASSYID(8,4)

40 FORMAT(Tl,5X,iX,5X,iX,5X,iX,AS,IX,A5, lX,A5,iX,A5,
c .1X,A5)

READ(l5,50) ASSYID(5,S), ASSYID(6,5), ASSYID(7,5)
50 rORMAT(Tl,X,X,X,X,5X,IX,SX,lX,AS,lX,AS,lX,A5)

READ(15,60) ASSYID(6,6), ASSYID(7,6) .
60 FORMAT(TI,SX,iX,SX, lX,SX,lX,5X,lX,SX,iX,AS,iX,A5)

* Read in the number of different fuel assembly designs to be included
* in the CNP calculation.

READ(15,*) NUMOFFADESIGNS
* Read in the fuel assembly relative design designations.

READ(5,*) DESNM(l,l), DESNUM2,l), DESNUM(3,),
c DESNH(4,l), DESNM(5,I), DESNUH(6,1), DESNUM(7,i),
c DESNUH8,2)

READ(15,*) DESNUM2,2), DSNUM(3,2), DESNUM4,2),
c DESNUH5,2), DESNUM6,2), DESNUM(7,2), DESNUM(8,2)

PREAD(25,*) DESNUM3,3), DESNUM4,3), DESNUM(5,3),
c DESNUM(6,3), DESNUM7,3), DESNUH(8,3)

READCi5,*) DESNUM4,4), DESNJM5,4), DESNUM6,4),
c DESNtM(7,4), DESNUM(8,4)

READ(15,*) DESNU5,5), DESNUM(6,5), DESNUM(7,S)
READ(15,*) DESNUM(6,6), DESNUH(7,6)
D0 80 C-1,50

D0 70 R-1,50
IF (DESNUM(C,R).GT.NUMOFFADESIGNS) TEEN

WRITE(,T) 'TE FUEL ASSEMBLY DESIGN NUMBER ,
c 'SPECIFIED FOR TEE ASSEMBLY IN RELATIVE POSITION ,
c C,',',R,' IS LARGER TAN THE NUMBER OF FUEL ',
c 'ASSEMBLY DESIGNS SPECIFIED.'

STOP
ENDIF

70 CONTINUE
80 CONTINUE

* Read in the number of different insertion rod assembly bank
designations and
* bank insertion heights for the statepoint calculation. The insertion
height
* values should be the distances (cm) between the bottom of the absorber
material
* in the insertion rods and the bottom of the active fuel region.

READ(5,*) NUMOEMANIS
DO 100 ANK-l,NUMOFBANKS

READ(15,90) EANKID(EANK), BANXDES(BANK),
c BANKHEIGHT (BANK)

90 FORAT(T,2,lX,A5,1X,F7.3)
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100 CONTIIUE
* Read in the insertion rod assembly core layout.

READU(l,*) BANNUM(1,1), BANKUM2,1), BANKNUM3 l,
c BANK41U.1(4 , NUMS,1), ANP1M6,1), LA27,1),
c EANNUM( 1)

.READ(15,*) ANKMUM(2,2), LANIUM(32), LVNUM(4,2),
c EJKNUMC5,2), BMMW6,2), BAN1WUMu7,2), WrKUM(8,2)

READ(15,*) BlKNUM,3), AN1lNUM(4,3)v ANKU=I5,3),
c BMI6,(6,3), ANKNUM(7,3), AN1NUM(S,3)

READ(15,*) BANlH(4,4), BANKNUM(5,4), BANKNUM(6,4),
c LANKU(7,4)# BAmM(8,4)

READ(15,*) BANKNUX(5,5), BLVUH(6,5), BANNUM(7,5)
READ(15, ) BIUM(6, 6), BANKNUH(7, 6)

* Read in initial enrichments.
BEAD(15,*) ENRICHMENT(1,1), ENRICHMENT(2,),

c ENRICIMENT(3,1), ENRICHMENT(4,1), ENRXCHMENT(5,1),
c ENRICKMENT(6,1), ENRICHMENT(7,l), ENRICHMENT(8,l)

READ(15,*) ENRICEMENT(2,2), ENRICHEENT(3,2),
c ENICMENT(4,2), ENRICHMENT(S,2), EICHMENT(6,2),
c ENRICHMENT(7,2), ENRICEMENTt8,2)

EAD(15,*) ENRICHMENT(3,3), ENRICHENT(4,3),
c ENRICHMENTt5,3), EICEHENT16,3), ENRICHMENT(7,3),
c ENRICHMENT(8,3)

READ(25,*) ENRICHMENT(4,4), ENRICHMENT(5,4),
c ENRICHMENT(6,4), ENRICHMENT(7,4), ENRICHMENT(9,4)

) READ(lS,*) ENRICNMENT(5,S), ENRICHMENT(6,5),
c ENRICEMENT(7,S)

RERD(l5,*) ENRICUMENT(6,6), ENRICHMENT(7,6)
* Read in fuel status (fresh or burned)..

READ(l5,lO1) STAT(l,l)o STAT(2,l),
c STAT(3,l), STAT(4,1), STAT(5,1),
c STAT(6,1), STAT(7,l), STAT(8,1)

101 FORMAT(Tl,Al,lXAM,1X,Al,lXA1,lX,Al,lX,Al,lX,Al,lXAl)
READ(15,102) STAT(2,2), STAT(3,2),

c STAT(4,2), STAT(5,2), SAT(6,2),
C STAT(7,2), STAT(8,2)

102 FORMATT3,Al,lX,AltlXA,X,Al,lX,Al,lX,lX.Al)
READ(25,103) STAT(3,3), STAT(4,3),

c STAT(5,3), STAT(6,3), STAT(7,3),
c STAT(8,3)

103 FORMAT(TS,A1,1XAl,lX,Al,lX,Al,lX,AllX,Al)
READ(15,104) STAT(4,4), STAT(5,4),

c STAT(6,4), STAT(7,4), STAT(8,4)
104 FORMAT(T7,AllX,Al,lX,Al,IX,Al,lX,Al)

READ(15,105) STAT(5,5), STAT(6,5),
c STAT(7,S)

105 FORMAT(TS,Al,XAl,lXAl)
READ(15,106) STAT(6,6). STAT(7 , 6)

106 FORMAT (Tl1,Al,lXAl)
ELSEIF (QUARTER.EQ..TRUE.) THEN

* Read in the fuel assembly archive identifiers for retrieval of
isotopics.

READ(15,110) ASSYID(l,l), ASSYID(2,l), ASSYID(3,l),
c ASSYID(4,l), ASSYID(5,l), ASSYID(6,l), ASSYID(7,l),
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c ASSYID(8,1)
110 FORMAT (T1,A5,lX.A5,lX,A5,IXAS,1X,AS,1X,AS,IX,

c AS,lX,AS)
READ(5,120) ASSYID(1,2), ASSYID(2,2), ASSYIDt3,2),

c ASSYID(4,2), ASSYID(5,2), ASSYID(6,2), ASSYID(7,2),
c ASSYID(8,2)

120 FORMAT(T1,A5,lX,AS,1X,AS,lX,AS,lX,AS,1X,AS,lX,
c AS, X,AS)

READ(1S,130) ASSYID1,3), ASSYID(2,3), ASSYID(3,3),
c ASSYID(4,3), ASSYID(5,3) ASSYID(6,3), ASSYID(7,3),
c ASSYID(,3).

130 FORMT (Tl,AS,lX,AS,1X,AS,lX,A ,X,AS,IX,A5,1X,
c A5,1X,AS)

READ(15,140) ASSYID(1,4), ASSYID(2,4), ASSYID(3,4).,
c ASSYZD(4,4), ASSYID(5,4), ASSYID(6,4), ASSYID(7,4),
c ASSYID(,4)

140 FORMAT(T1,AS,1X,A5,IX,A5,1X,AS,iXAS,1X,AS,IXAS,
c lX,A5)

READ(15,150) ASSYID(l,5), ASSYID(2,5), ASSYID(3,5),
c ASSYID(4,S), ASSYID(5,5), ASSYID(6,5), ASSYID(7,5)

150 EORMAT(TIASlX,AS,lX,AS,lX,AS,iX,A5,IXAS,lX,AS)
READ(15,160) ASSYID(1,6), ASSYID(2,6), ASSYID(3,6),

c ASSYID(4,6), ASSYID(5,6),.ASSYID(6,6), ASSYID(7,6)
160 FORMAT (T,AS, IXAS, 1X,AS, 1XAS, 1XS, IX, A,1X,AS)

READC15,170) ASSYID(1,7), ASSYID(2,7), ASSYID(3,7),
S c ASSYID(4,7), ASSYIDC5,7), ASSYID(6,7)

170 FORMAT (TiA5,X, AS, 1X, AS, XAS, 1X,AS, IX, AS)
READllS,180) ASSYIDtl,8), ASSYID(2,8), ASSYID(3,8),

c ASSYID(4,8)
180 FORMAT(Ti,A5, XAS,1XAS,IXA5)

* Read in the nber of different fuel assembly designs to be included
* in the HCNP calculation.

READ(1S,*) NUNOFFADESIGNS
* Read in the fuel assembly relative design designations.

READ15,*) DESNUM(l,l), DESNtJ2,l), DESNUM3,1),
c DESNUM(4,1), DESNUM(5,1), DESNUM6,1), DESNUM7,),
c DESNUM(8,1)

READ(15,*) DESNUM(1,2), DESNUM(2,2), DESNDM(3,2),
c DESNtH4,2), DESNUH5,2), DESNUM(6,2), DESNUHM(7,2),
c DESNUM8,2)

READ(15,*) DESMM(1,3), DESNUM(2,3), DESNUH(3,3),
c DESNUM4,3), DESNUM(S,3), DESNUM(6,3), DESNUM7,3),
c DESNtM(8,3)

READ(15,*) DESNUM(l,4), DESNUM(2,4), DESNUM(3,4),
c DESNUM(4,4), DESNtM(S,4), DESNUM(6,4), DESNUM(7,4),
c DESNUM(6,4)

READ(15,*) DESNUMC1,5), DESNUM(2,S), DESNUMt(3,S),
c DESNVM(4,5), DESNUM(5,S), DESNUM(6,5), DESNUM(7,5)

READ(15,*) DESNUM(1,6), DESNUM(2,6), DESNUM13,6),
c DESNUM(4,6), DESNUM(5,6), DESNUM(6,6), DESNUM(7,6)

READ(15,*) DESNUM(1,7), DESNUM(2,7), DESNUM(3,7),
c DESNUM(4,7), DESNUMI5,7), DESNUM(6,7)

READ(1S,*) DESNUM(2,8), DESNUM(2,8), DESNUM(3,8),
c DESNUM(4,8)
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DO 200 C-1,50
DO 190 R1,50

IF (DESNU (C, R) .GT. NUMOFFADESIGNS THEN
WRITE(*R*) '.THE FE ASSEMBLY DESIGN NUMBER '
'SPECIFIED FOR THE ASSEMBLY IN RELATIVE POSITION '

c C, ', ',R, ' IS LARGER THAN THE NUMBER OF FUEL ',
c 'ASSEMBLY DESIGNS SPECIFIED.'

STOP
ENDIF

190 CONTINUE
200 CONTINUE

* Read in the number of different insertion rod assembly bank
designations and
* bank insertion heights for the statepoint calculation. The insertion
height

* values should be the distances cm) between the bottom of the absorber
material
* in the insertion rods and the bottom of the active fuel region.

READ(15,*) NUMOFANXS
DO 220-BAN-l,VUMOFBANKS

READ(15,210) DA2ID(BANK) BANKDES(BANK),
c BANKERGET(BANK)

210 FORAT(T1,I2,1X,A,lX,F7.3)
220 CONTINUE

* Read in the insertion rod assembly care layout.
READ(15,*) BANKNU(,l), ANKNUM(2,l), BANKNUM(3,1),

_ c BANKNUM4,1), BANKNU(5,1), BANKNUH(6,1), ANKNUM7,1),
c BANXNUM(8,l)

READ(l,*) ANKNUHl,2), BANKNM(2,2), ANKNUM(3,2),
c BANENUM(4,2), KANKNU(5,2), BANKNUM(6,2), BANKNUM(7,2),
c BANKNUM(8,2)

READ(15,*) BANKUM(1,3), BANKM(2,3), BANKNUM(3,3),
c BANNUM4,3), BANKNUM(5,3), BANNUM6,3), BANNUM(7,3),
c BAN UM (t, 3)

READ(15.*) DANUH(1,4), LAVUUM(2,d), EANKNU(3,4),
c BANKNUM(44), BANKNUM(5,4) , BANKNUM(6,4),
c BANKNUJM7,4), BANKNUM(, 4)

READ(15,*) BANXNUM(1,S), BANKNUM2,5), BANKNUM(3,5),
c BANKNUH(4,5), BANKNUM(5,5), BANKNUM6,5),
C BANKNUM7,5)

READ(15,*) BANKNUM(1,6), BANKNUM(2,6), BANKNUM3,6),
c RANKNUM(4,6), BANEUM(5,6), 8ANNUM(6,6), BANKNUH(7,6)

READ(15,*) BANNUM1,7), BANKNUM2,7), EANKNUM3,7),
c IANKNUM(47), BANUNM(5,7), LRNKNUM(,7)

READ15,*) BANNUM(1,8), BANKNUM(2,8), EANKNUM3,S),
c RANKNUM4,8)

* Read in initial enrichments if it is a BOC or BOL case.
READ(15,*) ENRICLMENT(l,l), ENRICHMERT(2,1),

c ENRICHENT3,), ENRICHMENT4,1), ERICHMENT(5,1),
c ENRICHMENT(6,), ENRICHENT7,1), ENRICEMENT(B,1)

PEAD(15,*) ENRICEMENT(1,2), ENRICHMENT(2,2),
c ENRICHMENT3,2), ENRICHKENT(4,2), ENRICKMENT(5,2),
c ENRICHMENT(6,2), ENRICHMENT(7,2), ENRICHMENT(8,2)

READ(lS,*) ENRICHMENT1,3), ENRICHMENT(2,3),
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C ENRC3ElNT(3,3)& ENRCHMENT(4,3), ENRICHMENT(5, 3),

c ENRICHMENT(6,3), ENRICHMENT(7,3), ENRICEMENT(8,3)
READ(15,*) ENRICmdENT(1,4), ERCHMENT(2,4),

c ENRICIHENT(3,4), ENRICHENT(4,4), ENRICHENT(5,4),
c ENPICEMENT(6,4), ENRICHMENT(7,4), ENRICHMENT(8,4)

REID(15,*) ENRICHMENT(1,5), ENRICHMENT(2,5),
c ENRICEMENT(3,5), ENRICHMENT(4,5), ENRICHMENT(5,5)
c ENRICHENT(6,5), ENRICHMENTC1,S)

.READ(15,') ENRICHMENT(1,6), ENRICHMENTt2,6),
c ENRICHMENT(3,6)e ENRICHMENT(4,6), ENRICHMENT(5,6),

c ENRICHMENT(6,6), ENRICEMENT(7,6)
RED(15,*) EUCNMENT(1,7), ENRCMENT(2,7),

c ENRICMENT(3,7), ENRICBHENT(4,7)i ENRXCHHENT(5,7),
c ENRICHMENT(6,7)

READ(15,*) ENRSCHMENT(1,8), ENRZCNMENT(2,8),
c ENRICHMENT(3,S), ENRSCEMENT(4,8)

* Read in fuel status (fresh or burned).
READ(15,221) STAT(1,2), STAT(2,1),

c STAT13,I), STAT(4,1), STATt5,1),
c STAT(6,1), STAT(7,2), STAT(8,1)

221 FORMT(Tl,Al,lX,A,X,Al,X,A2 ,X,Al,lX,A1, X,A1,lX,Al)
READ(l15,222) STAT(1,2), STATC2,2),

c STAT(3,2), STAT(4,2), STAT(5,2),
c sTAT(6,2), STAT(7,2), STAT(8,2)

222 FORMAT(T1,Al,IXA1,1X,Al,l X,AX,X,M,1X,Al,IXAl,lX,Al)
READ(15,223) STATl1,3), STAT(2,3),

-- c STATC3,3), STAT(4,3), STAT(5,3)*
c STAT(6,3), STAT(7,3), STAT(8,3)

223 FORMPT(Tl,Al,1X,Al,lX,Al,lX,Al,lX,Al,1X,A1,lX,AlX,Al)
READ(15,224) STAT(1,4), STAT(2,4),

c STAT(3,4), STATC4,4), STAT(5,4),
c STAT(6,4), STAT(7,4), STAT(B,4)

224 FORMAT(TlAl,lX,Al,lX,Al,lX,Al,lX,A1,lX,Al,1X,Al,1X,Al)
READ(15,225) STAT(1,5), STAT(2,5),

c STAT(3,5), STAT(4,S), STAT(5,5),
c STAT(6,5), STAT(7,P)

225 FORMAT(T1,Al1XAllXAl, XAllXAllXAllXAl)
READ(S,226) STAT(16), STAT(2,6),

c STAT(3,6), STAT(4,6), STAT(5,6),
c STAT(6,6), STAT(7,6)

226 rORHAT(Tl,Al,lX,Al,1X,Al,1X,Al,lX,Al,1X,A1,1X,Al)
REPD(15,227) STAT(1,7), STATt2,7),

c STAT(3,7), STAT(4,7), STAT(5,7), STAT(6,7)
227 FORMAT (TI,Al, X,Al, IX,Al, X,Al,1X,Al, IX,Al)

READ(15,228) STAT1,8), STAT(2,8),
c STAT(3,9), STAT(4, )

228 FORMAT(T1,A1,1X,Al,1X,Al,lX,Al)
ELSEIF FULL.EQ..TRUE.) TEN

* Read in the fuel assmbly archive identifiers for retrieval of
isotopics.

READ(15,230) ASYMD(5,l), ASSYID(6,1), ASSYID(7,1),
c ASSYID(8,1), ASSYID(9,1), ASSYID(10,1), ASSYID(1l,l)

230 FORAT(T25,A5,X,A,1X,AS,lX,A5,lX,A5,1X,AS,lX,A5)
READ(l5,240) ASSYID(3,2), ASSYID(4,2), ASSYID(5,2),
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c ASSYD.(6,2)v ASSYID(7,2), ASSYIDCS,2), ASSYID(9,2),
c ASSYID(10,2)4 ASSYID(11,2), ASSYID(12,2), ASSYID(13,2)

240 FORMAT(T13,A5,1X,AS,1X,A5,lX,A5,lX,A5,IX,AS ,X,
c AS,IX,ASIX,AS,IX,AS,IX,A5,lX,ASiXAS)

READ(15,250) ASSYID(2,3), ASSYID(3,3), ASSYID(4,3),
c ASSYID5,3), ASSYID(6,3), ASSYID(7,3), ASSYID(6,3),
c ASSYID9,3), ASSYID(1O,3), ASSYID(11,3), ASSYID(12,3),
c ASSYID(13,3), ASSYID(14,3)

250 FORMAT(T7,AS,lX,AS,iX,A5,lX,A5,lX,A5,IX,A5,lX,
c A5,1X,A5,lX,A5,IX,AS,lX,A5,IX,A5,IX,A5)

READ(15,260) ASSYID(2,4), ASSYID(3,4), ASSYID(4,4),
c ASSYID5,4), ASSYID(6,4), ASSYID7,4), ASSYID(8,4),
c ASSYID(9,4), ASSYID(l0,4), ASSYID(11,4), ASSYID(12,4),
c ASSYID(13,4), ASSYID(14,4)

260 FORMAT(T7,ASlX,A5,lXaS,A5lX,AS,lXAS,lX,A5,1x,
c A5,1X,AS,lX,A5,lX,AS, lXAS,lX,A5,IX,AS)

-READ(15,270) ASSYID(1,5), ASSYID(2,S), ASSYID(3,5),
c ASSYID(4,5), ASSYID(5,5), ASSYIDC6,5), ASSYID(7,5S),
c ASSYID(S,5), ASSYID(9,5), ASSYID(10,5), ASSYID(1l,5),
c ASSYID(12,5), ASSYID(13,5), ASSYID(14,5), ASSYID(15,5)

270 FORMAT(Tl,AS,1X,AS,IXAS,1X,A5,lXA5,lX,AS,lX,A5,lX,
c AS,lX,A5, IXAS,lX,A5,IXAS,iXAS,lX,A5,lX,A5)

READ(15,280) ASSYID(1,6), ASSYID(2,6), ASSYID(3,6),
c ASSYID(4,6), ASSYD(5,6), ASSYID(6,6), ASSYID(7,6),
C c ASSYD(8,6), ASSYMD(9,C), ASSYID(10,6), ASSYID(12,6),

1 c ASSYID(12,6), ASSYID(13,C), ASSYID(14,6), ASSYID(15,6)
280 FORMLT(Tl,A5,iX,A5,iX,A5,1X,AS,lX,A5,lX,A5,1X,A5,lX,

c AS,lX,A5,lX,AS,iX,A5,IX,A5,lX,A5,IXAS,lX,A5)
READ(15,290) ASSYID(1,7), ASSYID(2,7), ASSYID(3,7),

c ASSYID(4,7), ASSYID(5,7), ASSYID(6,7), ASSYID(7,7),
c ASSYID(8,7), ASSYID(9,7), ASSYID(20,7), ASSYID(11,7),
c ASSYID(12,7), ASSYID(13,7), ASSYID(14,7), ASSYID(15,7)

290- FORMAT(T1,A5,1X,AS,1X,A5,1X,A5,1X,A5,lX,A5,lX,A5,lX,
c AS,lX,AS,lX,AS,lX,A5,lX,A5,iX,A5,lX,A5,lX,A5)

READ(1S,300) ASSYID(1,8), ASSYID(2,S), ASsyrD(3,B),
c ASSYZD(4,8), ASSYID(5,8), ASSYID6,8), ASSYID7,8),
c ASSYID(8,8), ASSYID(9,8), ASSYID(10,8), ASSYID12,8),
c ASSYID(12,S), ASSYID(13,8), ASSYMD214,8), ASSYID(15,8)

300 FORMAT(Ti,A5,1X,A5,lX,A5,iX,A5,lX,A5,lX,A5,IX,A5,lX,
c AS,1X,A5,lX,A5,1X,A5,lX,A5,lX,AS,1X,A5,1X,AS)

READ(15,310) ASSYID(l,9), ASSYID(2,9), ASSYID(3,9),
c ASSYIDl4,9), ASSYID(5,9), ASSYID(6,9), ASSYID(7,9),
c ASSYID(8,9), ASSYID9,9), ASSYID(l0,9), ASSYID(1l,9),
c ASSYID(12,9), ASSYID(13,9), ASSYID(14,9), ASSYID(15,9)

310 FORMAT(Tl,A5,lX,A5,IX,A5,lX,A5,2X,A5,lX,A5,2X,A5,1X,
c AS,iX,A5,lX,A5,lX,A5,lX,A5,iX,AS,lX,AS,lX,A5)

READ(15,320) ASSYID(1,10), ASSYID(2,10), ASSYID(3,10),
c ASSYID(4,10), ASSYID5,10), ASSYID(6,10), ASSYID7,10),
c ASSYID8,10), ASSYID(9,20), ASYID(10,l0), ASSYID(h1,10),
c ASSYID(12,10); ASSYID(13,l0), ASSYID(14,10), ASSYID(15,,0)

320 FORMAT(Tl,AS,lX,A5,lX,A5,iXAS,lX,A5,iX,A5,lX,A5,lX,
c AS,lX,A5,1X,AS,IX,A5,lX,AS,iXAS,iXAS,lX,A5)

READ(15,330) ASSYID(1,1l), ASSYID(2,21), ASSYID(3,11),
c ASSYID(4,1), ASSYID5,11), ASSYID(6,12), ASSYID7,11),
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c ASSYID(8,11i, ASSYID(9,11), ASSYIDl0,1l)i ASSYID(ll,l1),
c ASSYID(12,11), ASSYIDl13,11), ASSYMD(14,ll), ASSYID(15,11)

330 FORMAT(TlASlXASlXA5,lX,A5,lX,A5, JX,A5,lX,A5,lX,
* ~ ~~c AS,lX,AL5,1XA5,lX,A5,1X,A5,lX,A5,lX,A5,IX,AS)

READ(15,340) ASSYID(2,12), ASSYID3,12), ASSYID4,12),
c ASSYID(5,12), ASSYID(6,12), ASSYID(7,12), ASSYID(8,12),
e ASSYMD(9,12), ASSYID(10,12), ASSYID(11,12), ASSYID(12,12),
c ASSYlD(13,12), ASSYID(14,12)

340 FORMAT T7,A5,lX,A5,lX,AS,lX,AS,1XA5flX,A5,IX, AS, 2X
c A5,lX,A5,IX,A5,lX,A5,lX,A5,lX,A5)

READ(15,350) ASSYID2,13), ASSYID(3,13), ASSYID(4,13),
c ASSYID(5,13), ASSYID(6,13), ASSYID(7,13), ASSYID(8,13),
c ASSYID(9,13), ASSYMDtl0,13), ASSYlDtl1,13), ASSYID(12,13),
c ASSYMD(13,13), ASSYIDl4,13)

350 FORHAT(T7,ASlX,AS,1X,AS,1X,AS,1X,AS,lX,A5,1X,
c A5, lXA MlX,A, lX,AS, XASX,ASlX,S)

READ(15,360) ASSYID(3,14), ASSYID(4,14), ASSYID(5,14),
c ASSYID(6,14), ASSYID(7,14), ASSYIDC8,14), ASSYMD(9,14),
c ASSYID(10,14), ASSYID(11,14), ASSYID(12,14), ASSYMD13,14)

360 FORMAT(T13,A5,lX,A5,iX,A5,lX,A5,IXA.5,lX,A5,lX,
c A5,1X,ASlXAS,lX,A5,IX,A5)

READ(lS,370) ASSYID(5,15), ASSYID(6,15), ASSYID(7,15),
c ASSYIDt8,15), ASSYID(9,-15), ASSYID(10,15), ASSYID(11,15)

370 FORMAT (T25,AS, lAS, IX, ASX, AlX,A5, lX, AS, XAS)
Read in the number of different fuel assembly designs to be included

¢ ' * in the MCNP calculation.
-. .READ(25,*) NUMOFFADESIGNS

* Read in the fuel assembly relative design designations.
PEAD(15,*) DESNUM(5,1), DESNUM(6,1), DESNUN(7,1),

c DESNUMt(8,1), DESNM(9,l), DESNUM(10,1), DESNUH(lll)
READ(15,*) DESNIH(3,2), DESNUM(4,2), DESNUH(5,2),

c DESNM(6,2), DESNUH(7,2), DESNUh8,2), DESNUH(9,2),
c DESNUM(10,2), DESNU(ll,2), DESN1UM12,2), DESNUM(13,2)

READ(l5,*) DESNUM(2,3), DESNUM(3,3), DESNUM(4 13),
c DESNUMS,3), DESNUH(6,3), DESNUH(7,3), DESNUWS8,3),
c DESNUM9,3), DESNUM(10,3), DESNUM(11,3),.DESNLM(12,3),
c DESNUMh13,3), DESNUH(14,3)

READl15,*) DESNUM2,4), DESNUM3,4), DESNUM(4,4),
c DESNUH(5,4), DESNUM6,4), DESNDM(7,4), DESNUM(B,4),
c DESNUM(9,4), DESNUM10,4), DESNUM(11,4), DESNUM12,4),
c DESNUM(13,4), DESNUM(14,4)

READ(15,*) DESUMH(,5), DESNUM(2,5), DESNUMZ3,5),
c DESNUM(4,S), DESNUM(5,5), DESNUH(6,5), DESNUM(7,5),
c DESNUM(8,5), DESNUM(9,5), DESNUM(1O,5), DESNUM(11,5),
c DESNUM(12,5), DESNUMl13,5), DESNUM(14,5), DESNUM(15,5)

READ(15,*) DESNUH(1,6), DESNUM(2,6), DESNUM(3,6),
c DESNUHC4,6), DESNM(5,6), DESNUM(6,6), DESNUM(7,6),
c DESNUH(8,6), DESNUM(9,6), DESNUM(10,6), DESNUM(11,6),
c DESNUM(12,6), DESNUM(13,6), DESNUM(l14,6), DESNUH(15,6)

RERD(15,*) DESNUM(1,7), DESNUM(2,7), DESNUM(3,7),
c DESNUM(4,7), DESNUMC5,7), DESNUM(6,7), DESNUH(7,7),
.c DESNUM(8,7), DESNUM(9,7), DESRUM(l0,7), DESUH(1l,7),
c DESNUM(12,7), DESNUH13,7), DESNUM(14,7), DESNUM(15,7)

* . READ(15,*) DESNUH(1,8), DESNUM(2,B), DESNUH(3,S),
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c DESNUM(4,B). DESNUM(5V8), DESNUM(6,8) DESNUM(7,8),
c DESNUM(8,8), DESNUM(9,8), DESNUM(l0,8), DESNUM(l1,8),
c DESNUM(12,6), DESNUM(13,8), DESNUM(14,8), DESNUM(25,8)

READ915,*) DESNUM(1,9), DESNUM(2,9), DESNUM(3,9),
c DESNUM(4,9), ESNUM(5,9), DESNUM(6,9), DESNUM(7,9),
c DESNUMtB,9), DESNUM(9,9), DESNUM(l0,9), DESNUZ(1,9),
c DESNUM(12,9), DESNUN(13,9), DESNUM(l4,9), DESNUM(15,9)

READ(15*) DESNUM(1,10), DESNUM(2,10), DESNUM(3,10),
c DESNUH(4,10), DESNUM(5,1OJ, DESNUH(6,10) DESNUM(7,10),
C DESNUM(8,10), DESNUM9,10), DESNUM(10,10), DESNUM(l1,10),
c DESNUM(12,10), DESNUH(13,10), DESNUM(14,10), DESNUM(15,10)

READ(15,*) DESNlUtlll), DESNUM(2,11), DESNUM(3,11),
c DESNUM(4,11), DESNUM(5,11), DESNUM(6,11), DESNUM(7,11),
c DESNUM(8,11)t DESNUM(9,11). DESNX(1011), DESNUM1,1l),
c DESNUH(12,11), DESNUM(13,11), DESNUH(14,11), DESNUM(15,11)

.READ(15,*) DESNUH(2,12), DESNUH(3,12), DESNUM(4,12),
c DESNUM(5,12), DESNUM(6,12), DESNUM(7,12), DESNUM(8,12),
c DESNUM(9,12), DESNUX(10,12), DESNDM(11,12), DESNUM(12,12J,
c DESNUM(13,12), DESNUM(14p12)

REA(l5,*) DESNUH(2,13), DESNUM(3,13), DESNUl(4,13),
C DESNUH5,13), DESNUM(6,13), DESNUH(7,13), DESNUK(8,13),
c DESNUM(9,13), DESNUM(10,13), DESNUM(11,13), DESNUM(12,13),
c DESNUM(13,13), DESNUM(14,13)

READ(15,*) DESNUM(3,14), DESNUM(4,14), DESNUM15,14),
c DESNUH(6,14), DESNUM(7,14), DESNUM(8,14), DESNUt(9,14),
c DESNUM(10,14), DESNUM(11,14), DESNUM(22,14), DESNUM(13,14)

READ(15,*) DESNUN(5,15), DESNUM(6,15), DESNUM(7,15),
c DESNUH(8,S5), VESNUM(9,15), DESNUM(10,15), DESNUM(1,15)

DO 390 C-1,50
DO 380 R-l,50

IF (DESNUM(CR).GT.IUMOFFADESIGNS) THEN
WRITE(*,*) 'THE FUEL ASSEMBLY DESIGN NUMBER '

c 'SPECIFIED FOR THE ASSEMBLY IN POSITION ,
c COWeR,' IS LARGER THAN THE NUMBER OF EL ',

a 'ASSEMBLY DESIGNS SPECIFIED.*
STOP

ENDIF
380 CONTINUE
390 CONTINUE

Read in the number of different insertion rod assembly bank
designations and
* bank insertion heights for the tatepoint calculation. The insertion
height
* values should be the distances (cm) between the bottom of the absorber
material

In the insertion rods and the bottom of the active fuel region.
READ(15, ) NUMOFBANKS
DO 392 BANK-2,NUMOMANKS

READ(15,391) BANKID(BANK), BANKDESfBANK),
c SANtHEIGHT (BANK)

391 FORHPT(T1i,2,iXAS,lX,F7.3)
392 CONTINUE

* Read in the insertion rod assembly core layout.
READ(15,*) ANKNUM(5,1), ANKNUM(6,1), BANENUM(7,1),
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c SMNKNO(8,1), ANKN (9,1), BANXNUH(10,1), WKANUM(11,1)
READ(15,*) BANKNCUM(3,2), BANWM4,2), W M(5,2),

c BANKNTUM(6,2), BM1UM(7,2), LNWKNUH(8,2), BANKNUZ9,2),
c BANKNUM10,2), BANON (11,2), BANMUM 122), BANKNUM(13,2)

EAD(15,*) BLV M(2,3), ENKNUM(3,3), ANNUMH4,3),
c BANKNU(5,3), BAUM(6,3), ANiNWM7,3), BANINtHB,3),
c BANINM(9,3), BAIJ10,3), BANINW(11,3), ANKNUM(12,3),
c BANKU(13,3), BNKNUH(14,3)

READ(15,*) BKM(24), BANKM(3,4), ANKNUS(4,4),
c BAN HMM(5,4), BLVUUf(6,4), BAlMoN (7,4), LMMM(,4),
c DAINUM (9,4), NKNUH(10,4), BLNKNT(11,4), B1UN WH(22,4),
c DANI1M(13,4), BANKNUH(24,4)

READ(15,*) BAtH(21,5), ANKUM(2,5), ANKNUMC3,5),
c BWnNM(4,5), BANKNM(5,S), RANKNt1(6,5), BANKM(7,5),
c .ANKNUM(8,5), BANTM(9,5), BANKWUt(1O,5), BNUH(11,5 )
c BANKNU1(12,5), M2UM(13,5), BANKNWM(14,5), BKNU(15,5)

RED(15,*) BANKU(1,6), ANKM(2,6), ANMS(3,6),
c MROW4,6), BLM ,(5,6) BKNUM(6,6), BLKNUM(7,6),
c BANKNUH(8,6), BANUH(9,6), BMK (1O, 6), BKNUH(11, 6),
c BANKNU(12,6), ANKNUM(13,6), BANNXOM(14,6), BANKNUZ(15,6)

READ(15,*) BANNUH(1,7), ANKNUM2,7) BKNUH(3,7),
c BAL1M (4,7), BLMciM(5,7), BANM(6,7), BANMM(7,7),
c BANKM(8,7), BLUX(9,7), LsANQ=(1O,7)0 SrNQW(11,7),
c BANKHM 12,7), BANOUH(13,7), BAMNKNt(14,7), BANtUHf(15,7)

READ(15,*) ANKOUH(1,8), BANcNUM(2,S), BANKNtJ(3,B),
c BANUWM(4,S), AN!M(5,8), MKNUH(6,B), BANKNUQ(7,6),
c LANKNtM(8,8), BN (9,8), BANMW(10,8), BANKNUM(11,8),
c BNMKNU(12,8), AINKNUM(13,8), AIMNUM(14,8), ANKNtI(15,8)

READ(15,*) ANKIH(1,9), BANKUM2,9) BNNU(3,9),
c BAN(4,9), BAUMEU(5,9), BAMN2UM(6,9), ANPMUM(7,9),
c EANOWH(8,9), LMMM9,9), AN}NM(10,9), BMNM(11,9),
c BUH(12,9), BfLNUM13,9), BKNUH(14,9), BNKNUM(15,9)

RE:AD(15,*) BANUM(,10), BANlNU(2,10), E&MMQUM(3,10),
c BANMNUH(4,10), BIANXUOM(5,10), BANKNUH(6,10), BANE;NUM(7,10),
c DANJWM(8,10), BANKN 9,10), ANKNM(10,10),
c BANl M(21,10) BANKNUM(12,10), BANKNUM(13,10),
c BANNWUM(14,10), ANKNUM(15,10)

Rl(1S,*) BAKNU1,11), ANKNUM2,11), BANKNUM3,11),
c EIANINU4,11), 5AN,M(5,1), ANKNU(6,11), BANMUM(7,11)
c LANKNUI(8,11), BANKM(9,11), LAKNM(10,11),
c MAKNUM11,11), WANKNUM(12,11), ANNUM(13,11),
C EANKNUM(14,21), ANKMM(15,11)

READM15,*) BANNUH(2,12), ANKNUM(3,12), MUM(4,12),
c BANXNUM(5,12), BMKNUM(6,12), BKNUM(7,42), BARKNUMf8,12),
c EUMINJM(9,12), BEKNUM(10,12), BANKNUM(11,12),
c BANNUK(12,22), BANKNUM(13,12), BANKNUM(14,12)

READ(15,*) BANKNUM2,13), LAMMMUN(3,13), BANKNUM(4,13),
c DANKNMR(5,13), BANKNUM(6,13), ANKNUM(7,13), BANKNUM(8,13),
c BANKNtM(9,13), BANKNUMC1O,13), BANKNUM(11,13),
c LANMMt112,13), BA)NUNM(13,13), LAMnOUM(14,13)

READ(15,*) BANNUM3,14), BANKNUM4,14), BANEKrUH(5,14),
c BANKNUM(6,14), BANKNUM(7,14), EANKNUM(8,14), BANKNUM(9,14),
c BANKNUM10,14), BANKNUM11,14), BANKNUM12,14),
c BANKNUM(13,14)
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RED(15,*) BAIUNM(5,15), ANKNU(6,15), L7 1UM(7,15),
c .BANKHZS(,15), BANNUH49,15), BANKNUM(10,15),
c 1,ANKNM(1,15)

* Read in initial enrichments if it is a BOC or BOL case.
READ(15,*) ERICHMENT(S,1), ENRICHMENT(6,1),

c T M*EWROCHENT(7,1), ENRCENT(8,1), ENRICHMENT(9,1),
C ENRICNMENT(10,1), ENRCHMENT(11,1)

READ(1S,*) ENRICHMNT(3,2), ENRICM&-NT(4,2),
c ENRICWM (5,2), EMRCHMENT(6, 2), ENRICMNT (7,2),
c ENRICENT(8,2), ENRICIMENT(9,2), ENRICHMENT(1O,2),
c ENRICEMENT(12,2), ENRICHMENT(12,2), ENRICEMENT(13,2)

READ(lS,*) ENRICEENT2,3), ENUCHMM(3,3).
c ENRICHMENT(4,3), ENRCHMENT(5,3), ENRUCHMENT(6,3),
c ENICEMENT(7,3), ENRICHMENT8,3), ENRICHMENT(9,3),
c ENRCM (10,3), ENRICHMENT(11,3), ENRIcHMM:T(12,3),
c ENRICMENT(-13,3), ENRICOMENT(14,3)

READ(15,*) ENRICHMENT(2,4),
c ENRICHMENT(3,4), LIMXCWHENT(4,4), ENRICBMENT(5,4),
c ENRICHMENT(6,4), ENRICEMENT(7,4), ENRICEMENT(8,4),
c ENRICEMENT(9,4), ENRIMENT(10,4), ENRZCHMENT11,4),
c I1ENRICEKENT(12,4), ENRCEMENT(13,4), ENRZCHMENT(14,4)

READ(15,*) ENRICEMENT(1,5), ENRICHMENT(2,S),
c ENRICHMENF(3,5),
c ENRICHMENT(4,5), ENRICHMENT(5,5), ENRICHMENT(6,5),
c ENRICMENT(7,5), ENRICHMENT(8,5), ENRICHMENT(9,5),
c ENRXCHMEN(10,5), ENRICNNENT(11,5), ENRICHENT(12,5),
c ENRICHMENT(13,5), ENRICHMENT(14,5), ENRICHbENT 15,5)

READ(15,*) ENRICMEMNT(1,6), ENRICHEMNT(2,6),
c ENRICEMENT(3,6), ENRICHMENT(4,6), ENRICHMENT(5,6),
c ENRICHMENT(6,6), ENMICHMNT7,6), ENRICMENT(,6),
c ENRICHMENT(9,6), EICHMENT(10,6), ENRICHMENTj11,6),
c ENRICHENT(12,6), ENRICHMENT(13,6), ENRICEMENT(14,6),
c ENRICHMENT(15,6)

READ(15,*) ENRICMENT(1,7), ENRICHMENT(2,7),
c ENRICOMENT(3,7), ENRICHMENT(4,7), ENRICHMENT(5,7),
c ENRICEHENT(6,7), ENRICHMENT(7,7), ENRICHMENT(8,7),
c ENRXCHMENT(9,7), ENRICHMENT(10,7), ENRICHNENT(11,7),-
c ENRICHMENT(12,7), ENRICHMENT(13,7), ENRICHMENT(14,7),
c ENRICHMENT(1S,7)

REWD(15,*) ERICHM ENT(1,S), ENRICMEM(T(2,8),
c ENRICHMENT(3,8), ENRICHMENT(4,8), ENRICHMENT(5,S),
c ENRICHMENT(6,B), ENRICHMENT(7,8), ENRICHMENT(8,B),
c ENRICHMENT(9,B), ENRICHMENT(10,8), ENRrCHMENT(11,9),
c ENRICHMENT(12,B), ERICEMNT(13,8), ENRICHMENT(14,8),
c ENRICHNENT(15,8)

READ15,*) £NRXCHMENT(1,9), ENRICHMENT(2,9),
*c ENRICHMENT(3,9), ENRICHMENT(4,9), ENRICHMENT(5,9),
c ENRICHMEN=(6,9), ENRICHMENT(7,9), ENRICHMENT(8,9),
c ENRXCHMENT(9,9), ENRICHMENT(10,9), ENRICHMENT(11,9),
c NRICHMENT(12,9), ENRICHMENT(13,9), ENRICHMENT(14,9),
c ENRCHENT (5,9)

REMD(15,*) ENRICHMENT(1,10), ENRICHMENT2,10),
c ENRICHMENT(3,10), ENRICHENT4,10), ENRICHMENT(5,10),
c ENRICHMENT(6,10), ENRICHMENT(7,10), ENRICHMENT(8,10),

I
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39:

C ENRICHMENT(9,10), EJCEHEt T(20,0), ENRCHMENT(11,10),
c ENICHENT(12,10), ENRCHMENT(13,1O) ERICHMENT(14,10),
c ENRICHHENT (15,10)

READ(1,*) ENRICBMENT(1,11)* IEICMENT(2,11),
c ENRICHMENT(3,11),
c ENRICHMENT(4,11), ENRICH8ENT(5,11), ENRXCKMENT(6,11),
c EMRZCNHENT(7,11), ENRICHMENT(8,11), ENRICHHENT(9,11),
c ENRSCHKENTtO,11), ENRICIIENT(l1,11), ENRICKMENT(12,11),
c ENRICHENTC13,11), ENRICHMENT(14,11), ENRCHMENT(1S,11)

READ(15,*) ENRICSMENT(2,12), ENRICHMENTC3,12),
c ENRICHMENT(4,12), ENRICMENTT(5,12), ENRICHMENT(6,12),
c ENRICHMENT(7,12), ENRScH!=T(6,12), ENRICHMENT(9,12),
c ENRICH¢ENT(20,12), ENRICHNENT(12,12), ENRICMENT(12,12),
c ENRICHMENT(13,12). ENRICMENT(14,12)

READ(15,*) ENRICHMENT(2,13), ENRICHMENT(3,13),
C ENRICEHENT(4,13),
c ENRICEMENT(5,13), ENRICHKENT6,13), NRICEMENT(7,13),
c ENRICHMENT(6,13), ENRXCHMENT(9,13), ENRICHMENT(10,13),
c ENRICHMENT(11,13), ENRICHHENT(l2,13),
c ENRICHMENT(13,13), ENRICHMENT(14,13)

READ(15,*) ENRICHMENT(3,14), ENRICHMENT(4,14),
c ENRIcHMENT(5,14)o
c ENRICHMENT(6,14), ENRICMENT(7,14), ENICHMENT8,14),
c ENRICBHMENT(9,14), ENRICEMENT(10,14), NRICHMENT(11,14),
c ENRICHMENT(l2,14), ENRICHMENT(13,14)

READ(15,*) ENRICHMENT05,15), ENRICHMENT(6,15),
c ENRICHENT(7,15), ENRICHMENT(8,15), ENRICHMENT(9,1S),
c ENRICHMENT(10,15), ENRICHMENT(11,15)
Read in fuel status (fresh or burned).

READ(15,393) STAT(5,1), STAT(6,1), STAT(7,l),
C STAT(8,1), STAT(9,1), STAT(1O,1), STAT(11,1)

3 FORMT(T9,Al,X,A,X,Al,lX,Al,X,Al,lX,Al,
c 1XAl)

READ(15,394) STAT(3,2), STAT(4,2), STAT(5,2),
c STAT(6,2), STAT(7,2), STAT(8,2), STAT(9,2),
c STAT(10,2), STAT(11,2), STAT(12,2), STAT(13,2)

rFORMAT(T5,Al,lX,Al,lX,Al,lX,Al,lX,Al,iXAl,1X,
c A1,1X,Al,lX,A1,1X,Al,1X,A1)

READ(25,395) STAT(2,3), STAT(3,3), STAT(4,3),
c STAT(S,3), STAT(6,3), STAT7,3), STAT(8,3),
c STAT(93), STAT(10,3), STAT(1,3), STAT(12,3),
c STAT(13,3), STAT(14,3)
S FORMAT(T3,Al,lX,Al,lX,Al,lX,Al,lX,Al,lX,Al,lX,
c Al,lXAl,lX,AllXAl,lX,Al,iX,Al,lX,Al)

READ(15,396) STAT(2,4), STAT(3,4), STAT(4,4),
c STAT(5,4), STAT(6,4), STAT(7,4), STAT(8,4),
c STAT(9,4), STAT(10,4), STAT11,4), STAT(12,4),
c STAT(3,4), STAT(14,4)
6 FORMATT3,Al,X,A,lX,Al,IX,Al,X,Al.,X,A,1X,Al,
c IX,Al,lX,Al,lX,Al,lX,Al,lX,Al,lX,Al)

READ(15,3971 STAT(1,5),-STAT(2,5), STAT(3,5),
c STAT4,5), STAT(5,5), STAT(6,5), STAT(7,5),
c STAT(8,5), STATA9,S), SAT(10,5), STAT(11,5),
c STAT(12,5), STAT(13,5), STAT(14,5), STAT(15,5)

39,

39!

391



Waste Package Operations Engineering Calculation
Title: CRC Reactvty Calcltons for Sequoyah Unit 2
Document Identifier: BOOOOOOOO-01717-0210-00006 REV 00 Attachment I, Page 420 of 656

397 FORMAT(TlAllX,AllXA, lX,Al,lX,Al,lX,Al,lX,Al,
c lX,Al,lX,A1,lX,A1,1X,Al,lX,Al,lX,Al,lX,AllX,Al)

READ(5,398) STATl1,6), STAT(2,6), STAT(3,6),
c STAT(4,6), STAT(5,6), STAT(6,6), STAT(7,6),
c STAT(8,6), STAT(9,6), STAT(10,6), STAT(11,6),
c STAT(12,6), STAT(23,6), STAT(14,6), STATC15,6)

398 FORAT(T,A1,lX,A1,lX,Al,1X,A1,lX,A, lX,Al,lX,Al,
C IX, AlIX,Al,lXAliXAlIXAllX,A ,Al,l,l Al)

READ(15,399) STAT(1,7), STAT(2,7), STAT(3,7),
C STAT(4,7), STAT(5,7), STAT(6,7)o STAT(7,7),
C STAT(8,7), STAT(9,7), STAT(10,7), STAT(11,7),
c STAT(12,7), STAT(l3,7), STAT(14,7), STAT(15,7)

399 FORMT (TIAl, IXAl, IXAl, 1X,Al, XAl,lX, Al, IX, Al,
c lX,Al,IX,Al,lX,Al,lX,A1,X,AU,IX,AI,lX,Al,lX,AU)

READ(5,400) SATi,8), STAT(2,8), STAT(3,8),
c STAT14,8), STAT(5,8), STAT(6,8), STAT(7,8),
c STAT(S,8), STATt9,S), STAT(10,8), STAT(1l,8),
c STAT(12,8), STAT(13,8), STAT(14,8), STAT(15,8)

400 FORMAT(TlAl,lXAl,IX,Al,IX,Al,IX,Al,lX,AI,IX,Al,
C IX,Al,1X,AlIXAI,IX,Al,IXAl,IX, ilXAl,IXAl)

READ(15,401) STAT(1,91, STAT2,9), STAT(3,9),
c STAT(4,9), STAT(S,9), STAT(6,9), STAT(7,9),
c STAT(8,9), STATC9,91, STAT(10,9), STAT(12,9),
c STAT(12,9), STAT(13,9), STAT(14,9), STAT(15,9)

401 FORMAT(Tl,Al, lX,Al, XAl, IXAl, X,Al, IXAl, XAl,
* a IXAl,IAl,iXAl,Al, X X, Al,2Al, I , Al, X X, Al)

READtl5,402) STAT(ll,0), STAT(2,10), STAT(3,10),
c STATt4,10), .STAT(5,10), STAT(6,10), STAT(7,20),
c STATCB,10), STAT(9,10), STAT(l0,10), STAT(ll,10),
c STAT(12,10), STAT(13,10), STAT(14,10), STAT(15,10)

402 FORMAT(TiAl,IXAl,IXAl,iXAl,lXAl,lX,Al,lX,Al,
c XAl, IXAl, XAl, iX, AiXAl, IXAl,lXAl, X, Al)

READ(15,403) STATll), STAT2,11), TATC3,11),
c STAT(4,11), STAT(5,11), STAT(6,11), STAT(7,11),
C STAT(S,11), STAT(9,11), STATC10,11), STAT(1l,l1),
c STAT(12,11), STAT(13,1), STAT(14,i1), STAT(15,11)

403 FORMAT(Ti,Al,lX,Al,1X, iX,Al,XAliXAXAl,
- c IX,Al,iX,Al,lX,A1,lX,Al,lX,Al,iX,Al,IXAl,lX,Al)

READ(15,404) STAT(2,12), STAT(3,12), STAT(4,12),
C STAT(5,12), STAT(6,12), STAT(7,12), STAT(8,12),
c STAT(9,12), STAT(10,12), STAT(11,12), STAT(12,12),
c STAT(13,12), STAT(14,12)

404 FORMAT (T3,Al, IXAl, IXAl, XAl, IXAl, IXAl, IXAl,
c lX,Al,IX,Al,lX,Al,IX,Al,lX,Al,lX,Al)

READ(l15,405) STAT(2,13), STATC3,13), STAT(4,13),
C STAT(5813), STAT(6,13), STAT(7,13), STAT(8,13),
c STAT(9,13), STAT(20,13), STAT(l1,13), STAT(12,13),
c STAT(13,13), STAT(14,13)

405 FORMAT(T3,Al,IX,Al,XAl, 1X,Al, X,AlX,Al,1X,
c Al,lX,Al,lX,AI,lX,Al,IX,Al,lX,AllX,Al)

READ(15,406) STAT(3,14), STAT(4,14), STAT(5,14),
a STAT(6,14), STAT(7,14), STAT(8,14), STAT(9,14),
c STAT(lO,14), STAT(11,14), STAT(12,14), STAT(13,14)

406 FORAT(TS,Al,lXAl,X,Al,lX,Al,lX,Al,lX,Al,lX,
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c Al,IX,Al1,X,Alo XAL IX,Al)
READ(15,407) STAT(5,15), STAT(6,15), STAT(7,15),

c STAT(8,15), STAT(9,15), STAT(1l,15), STAT(11,15)
407 FORMAT (9,Al,lX,Al,lX,A1,2XAl,lX,A1,IXAl,lX,Al)

ENDIF
RETURN
END

SUBROUTINE WESTCRA(SPACERDIST, ENDFITHEIGHT, SURFVALUESPEC,
c CRADIH, CRABSMAT, CRABSWTS, CRUPLENMAT, CRUPLENWTS,
c CRLPLEN!AT, C$LPLENWTS, GTDATA, LEFMAT,
c UEFHAT, MODDENSITY, REGABOVECRA, SPACERHEIGHT,
c HOWOSPACERDEN, N, LN, CRAUNIV, BLANmUM, CRCLADMAT,
c CRCLADML, CRUPML, CRLPML, FRLEFML, FRUEFML, DESNUM,
c GTHAT, GTML, EMODML, NUMREGABOVECRA, SYSTENTOP,
cFRUREGIONML, NUMOFSPACERS, HOMOSPACMLNUM, ASSYID,

SURFTYPESPEC, CRABSZAIDS, BANKDES, CRUPZS, CRLPLENZAiDS,
c CRUNIQtE, HYBRID, SN, CRAXCLADML, GTAXML, NUMCRAXS,
c GTAXMAT, UMOFGTAXS, CRAXCLADKAT, GTUNIV,

c CRASAXWTS, CRAXDIM, GAXDATA, CRABSAXMAT,
c CRABSAXZAIDS, GTSPLIT, NODEBOTTOMSORF)

f * 

INTEGER MN, LN, CRAUNIV500,50), BANKNUM50,50),
c CCLADMAT(20),.
c CRCLADM(50,50), CRUPML(50,50), CRLPML(50,50),
c FRLEENL(50,50), FRUEFML(50,50), DESNUM(50,50),
c GTHAT(20), GTHL(50,50), BMODNL, NUMREGABOVECRA,
• SYSTEMTOP,
c FRUREGIONML(50,50,20), NUMOFSPACERS(20),
c0MOSPACMNUM(20,15),
cROW, COLUMN, CURRENTSURFABEL, V, SN, EFBOTTOMSURF,
c UEFTOPSURF, CRABSML, CRABSSURF, CRABSTOPSURF,
c CRABSBOTTOMSURF,
c CRCLADIRSURF, CRCLADORSURF, CRCLADTOPSURF,
c CRCLADBOTTOMSURF,
c C, RO, CO, GTTOPSURF, GTBOTSURF, GTORSURF, GTIRSURF,
cCRLEFTOPSURF, REGION, REGIONTOPSURF, REGIONBOTTOMSURF,
cSPN, SPACERTOPSURF, SPACERBOTTOMSURF,
c WATERREGIONTOPSURF,
c WATERREGIONBOTTOMSURF, HYBRID, CRAXAESSURF(5),
cCRAXABSTOPSURF(5), CRAXABSBOTTOMSURF(5),
c CRAXCLADIRSURF(5), CRAXCLADORSURF(5),
c CRAXCLADTOPSURF(5), CRAXCLADBOTTOMSURF(5),
c GTSECTBOTSURF(5), GTSECTTOPSURF(5),
c GTSECTORSURF(51, GTSECTIRSURF(5),
c CRAXCLADML(50,50,5), GTAXML(50,50,5), NUMCRAXS(20),
cGTAXAT(20,S),. NUM0FGTAXS20), CRAXCLIMAT20,20),
c GTUNIV50,50), GTSPLIT, ODEBOTTOMSURF

REAL SPACERDIST(20,10), ENDFITHEIGHT(20,2),
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c SURFVALUESPEC(200),
c CDIH(20,71, CABSMAT(20,2), CRABSWTS20,35),
c CRUPLEMT(20,2),
c cRUPLEMWTS20,35), CLPLENMT(20,2), CRLPLENWTS20,35),
c GTDATA(20,4), LEFIPAT(20,2),
c UEFNAT(20,2),
c MODDENSITY, REGABOVECRh(20*3), SPACEREIGHT(20,10),
c HOMOSPACERDEN(20,1S), CURRENTSURF, CLADRHO,
c.SPACHEIGHT, CRABSAXWTS(20,35,20), CRAXDIM(20,S,20),
c GTAXDATA(20,4,5), CRABSAXHIT(20,2,20)

CHARACTER ASSYID(50,50)*5, URFTYPESPEC(200)*2,
c CRABSZAIDS20,35)*9, BANKDES(20)*5, CRUPZS(20,35)*9,
c CRLPLENZAIDS(20,35)*9, CRASAXZAIDS(20,35,20)*9

LOGICAL CRUNIQUE(50,50), CLAOMLUNIQUE, LEAVE,
c CRUPMLUNIQUE, CRLPHLUNIQUE

* Write the specifications for the CR universes that are
* required to fill the assembly layout specifications previously defined.

DO 3730 ROW-1,50
DO 3720 COLUMN-1,50

* Write the CR universe specification for the assembly if it
* contains a unique CR material or unique CR position.

IF (CRONIQUECCOLUMNROW).EQ.. TRUE.) TEEN
* Write the CR specification header.

WRITE(30,10)
10 FORPMAT(T,'C')

WRITE(30,20) ASSYID(COLUMN,ROW)
20 FORMAT(Ti,

.c IC CONTROL ROD UNIVERSE SPECIFICATION FOR ASSEMBLY ',AS)
WRITE(30,30)

30 FORMAT(T1'C)
* Define the upper end-fitting bottom surface.

CURRENTSURF-SPACERDIST(DESNUM(COLUMN,ROW),l)+
c ENDFITHEIGHT(DESNUM(COLUMN,ROW),2)

CURRENTSURFLABEL-0
DO 40 V-i,(SN-i)

IF SURFTYESECV).EQ.'PZ) THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

40 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

UEFBOTTOMSURFSN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
DEFBOTTOMSURF-CURRENTSURFLABEL

ENDIF
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1

* Define the upper end-fitting top surface.
CURRETSURF-SPACERDIST (DESNM (COLUMN, ROW),1) +

c ENDFITEEIGRT (DESUM(COLUMN,ROW), 1)+
c ENDFITHEIGT (DESNUM(COLUMN, ROW) ,2)

CURRENTSURFBMEL-O
DO 50 V-i,(SN-i)

IF (SURFTYPESPEC(V).EQ.'PZ') TEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

50 CONTINUE
IF CURENTSURFLABEL.EQ.0) THEN

UEFOPSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURYVALUESPEC(SN)-CURRENTSURF
SN-SN+i

ELSE
UEFTOPSURI-CURRENTSURFABEL

ENDIF
* Define the lower end-fitting top surface.

CURRENTSURF-ENDFITEEIGET(DESNUM(COLUMNROW),2)
CURRENTSURFLABEL'0
DO 60 V-i,(SN-i)

IF (SURFTYPESPEC(V).EQ.'PZ') TEN
IF (AES(SURFVALUESPEC(V)-CUPEENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF

60
ENDIF

CONTINUE
IF (CURRENTSURFLASEL.EQ.0) THEN

CRLEE'TOPsRF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
CRLEFTOPSURF-CURRENTSURFLABEL

ENDIF
* Loop through the regions above the CR (i.e. the appropriate upper core
regions)

Define the upper region lower surface.
DO 100 REGION-1,NUMREGAEOVECRA

Determine the current upper region!s lower urface specification.
IF REGION.EQ.1) THEN

REGIONTOPSURF-SYSTEMTOP
CURRENTSURF-SURFVALUESPEC(SYSTEMTOP)-

c REGABOVECRA(REGION,1)
ENDIF
CURRENTSURF-SURFVALUESPEC(REGIONTOPSURF)-

c REGABOVECRA(REGION,l)
IF REGION.EQ.NUMREGABOVECRA) THEN

REGIONBOTTOMSURF-UEFTOPSURF
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ELSE
CU RENTSURLABEL-O
DO 70 V-1, (SN-1)

IF SURFTYESFEC(V.EQ.'PZ') THEN
IF (ABS(SUREVALESPEC(V)-CURENTSURF) .LT. (0.0001)) TEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

70 CONTINUE.
IF (CURRENTSURLASEL.EQ.0) THEN

REGIONBOTTOMSURF-SN
SURFTYFESEC (SN)- 'PZ'
SU FVALUESPEC (SN)-CURRENTSURF
SN-SN4-1

ELSE
REGIONBOTTOMSURF-CURRENTSUFMRFLEL

ENDIF
ENDIF

* Wite the cell specification for the CR universe upper region.
IF (REGION.EQ.1) TEN

WRITE (30,080) LW, FREGIOM (COLUMN, ROW, REGION),
c (-1*REGAOVECRk(REGION, 2)),
c REGIONBOTTOMSURF, CRAUNIV(COLUMN,ROW), REGION

80 FOI4MT(Tl,I4,T6,14,Tll,FS.5,T25,It,
3 c ' MP:N-1 U-',13,' $ Upper core region ',12)

LN-LNti
REGIONTOPSUR-REGIONSOTTOMSURF

ELSE
WRITE (30,90) LN, FRUREGIONML (COLUMN, ROW, REGION),

c (-1*REGAOVECRh(REGION,2)), (-1*REGIONTOPSURF),
c REGIONBOTTOMSURF, CRAUNIV (COLUMN, ROW), REGION

90 FORMAT(T1,14,T6,I4,Tll,F8.5,T25,14,iX,14,
c ' IP:N-1 U-',I3,' $ Upper core region ',12)

LNW+i
REGIONTOPSURF-REGIONBOTTOMsURF

ENDIF
100 CONTINUE

******************* *******************************************.*********
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Define the CR and GT section surfaces
IF ((HYERID.EQ.1) .AND. (GTSPLIT.EQ.1)) THEN
DO 200 SECT-1lNMCRAXS (LVNKM(COLUMN, ROW))
Define the CR absorber radius..

CURRENTSURF-CR3XDIM (BANXNUk4(COLUMN, ROW), *SECT)
CURRENTSURFLABEL-O
DO 110 V-i, (SN-i)

IF (SURFTYESPEC(V).EQ.lCZ') TEN
IF (ABS(SURFVALUESPEC(V) -CURRENTSURF) .LT. (0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
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ENDIF
110 CONTINUE

IF (CURPENTSURFLAUEL.EQ.O) THEN
CRAXABSSURF(SECT)-SN
SURFYPESPECSN)-'CZ'
SDRFVALUESPEC(SN)-CURRENTSURF
SN-SN+i

ELSE
CRAXABSSURF(SECT)-CDRRENTSURFLABEL

ENDIF
* Define the CR absorber top urface.

CURRENTSURFIENDFITHEIGHT(DESNUM(COLUMN,ROW),2)+
c CRAXDIHM(EPAIUM(COLUMN,ROW),4,SECT)+
c CPAXDIH(BANKNUM(COLUMN,ROW),5,SECT)

IF CURRENTSURF.GE.SURFVALUESPEC(UEETOPSURF)) TEN
CURRENTSURE-SURFVALUESPEC(UEFTOPSURF)

ENDIF
CUlRENTSURFLMEL-0
DO 120 V-i,(SN-i)

IF (SURFYPESPEC(V).EQ.'PZ') TEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURELABEL-V
EXIT

ENDIF
ENDIr

* 120 CONTINUE
IF CURRENTSURLAEL.EQ.0) THEN

CRAXABSTOPSURF (SECT)-SN
SURFTYPESPEC(SN)-'PZ'
SURYVALUESPEC (SN)-CURRENTSURF
SN-SN+l

ELSE
CRAXABSTOPSURF(SECT)-CURRENTSURFLABEL

ENDIF
* Define the CR absorber bottom surface.

CURRENTSURF-ENDFITHEIGHT(DESNUM(COLUMN,ROW),2)+
c CRAXDIM (BANKNUM (COLUMN, ROW) , 4, SECT)

IF (CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) TEN
CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)

ENDIF
CURRENTSURFLABEL-0
DO 130 V-i,(SN-i)

IF (SORFIYPESPEC(V).EQ.'PZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

130 CONTINUE
IF CURRETSURFLABEL.EQ.0) THEN

CRAXABSBOTTOMSURF(SECT);-SN
SURFTYPESPEC(SN)-'IZS
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+l
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ELSE
CRAXABSBOTTOMSURF (SECT) -CURRENTSURFLABEL

ENDIF
* Define the CR cladding inner radius.

CURRENTSURCRIAXDm (BANtum (COLumN, ROW), 2, SECT)
CURRENTSURFLABEL-O
DO 140 V-1, (SN-i).

IF SURFTYI'ESPEC(V).EQ.'CZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFZABEL-V
EXIT

ENDIF
ENDIF

140 CONTINUE
IF CURRENTSURELABEL.EQ.O) THEN

CRAXCLADIRSURF(SECT)-SN
SURFTYPESPEC (SN)-'CZ'
SURVA$LESPEC (SN) -CURRENTSURF
SN-SN+1

ELSE
CRAXCLADRSURF(SECT)-CURRENTSURFLABEL

ENDIF I
* Define the CR cladding outer radius.

CURRENTSURF-CRAXDIH(B NNUM M(COLUN, RON), 3, SECT)
CURRENTSURFLABEL-0) DO 150 Vi,(SN-l)

IF (SURFTYESEC(V).EQ.wCZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

150 CONTINUE
IF CURRENTSURFIABEL.EQ.0) THEN

CRAXCLADORSURF(SECT)-SN
SURTYPESPEC(SN)-'C'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
CRPXCLADORSURF(SECT) -CURRENTSURFLABEL

ENDIF
TOPSECT-1
DO 160 C-2,NUMCRAXS (BAKNUM(COLUMNROW))

IF (SURFVALUESPFEC(CRAXCLPDTOPSURF(C)).GT.
c SURFVALDESPEC(CRAXCLADTOPSURF(TOPSECT))) THEN

TOPSECT-C
ENDIF

160 CONTINUE
Define the CR cladding top surface.

IF SECT.EQ.TOPSECT) THEN
CURRENTSURF-CRAXDZH (BANKNUM (COLUMN, ROW) , 4, SECT) +

c CRAXDIM (BANENUM (COLUMN, ROW) , 5, SECT) +
c ENDFITHEIGHT(DESNUM(COLUMN,ROW),2)+
c CRADIM(BANKNUM(COLUMN,ROW),7)
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USE
CURSURF-CRMDIM (EPENUM (C0WMN, ROW), 4 ,SECT) +

C CRAXDIH (tANM(COLUMN, ROW), 5, SECT) +
c ENDFITHEIGHT (DESNUM (COLUMN, Row), 2)

ENDIF
IF (CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) THEN

CUENTSUR-SURFVALUESPEC(UEFTOPSURF)
ENDIFI
CURRENTSURFLABEL-0
DO 170 V-i,(N-i)

IF SURFTYPESPECtV).EQ.'PZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFABEL-V
EXIT

ENDIF
ENDIF

170 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

CRAXCLADTOPSURF(SECT)-SN
SURFMYPESPEC (SN) -'FZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
CRMCLADTOPSURF ISECT) -CUREENTSURFLASEL

ENDIF
BOTSECT-1 O)
DO 180 C-2,NUMCRAXS (L8ANam(COLUMN,R0W))

IF (SDRFVhLUESPEC(CRAXCLADBOTTOMSURF(C)).LT.
c SURFVALUESPEC(CRAXCLADBOTTOMSURF(BOTSECT))) THEN

BOTSECT-C
ENDIr

180 CONTINUE
* Define the CR cladding bottom surface.

IF SECT.EQ.EOTSECT) TEN
CURRENTSURF-CRPXDIM (BANKUM (COLUMN, ROW), 4. SECT) +

c ENDFITHEIGHT(DESNUM(COLUMN,ROW),2)4
c CRADIM(BANKNUM(COLUMN,ROW),6)

ELSE
CURRENTSURF-CRAXDIM(BANKNM (COLUMN,ROW),4,SECT)+

c ENDFITHEIGMT(DESNM (COLUMN, ROW), 2)
ENDIF

IF-(CUIRENTSORF.GE*SURFVALUESPEC(OEFTOPSURF)) TEN
CURRNTSURF-SURFVALUESPEC(UEFTOPSURF)

ENDIF
CURRENTSURFLABEL-0
DO 190 V-i,(SN-i)

IF (SURFTYPESPEC(V).EQ.'PZ6 ) THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001 ) TEN

CURRENTSURFLABEL-V
EXIT'

ENDIF
ENDIF

190 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN



Waste Package Operations Engineering Calculation

itle: CRC Reactiv t Calculatios for Sequoyah Unit 2
Document Identifier: BOOOOOOOO-01717-0210-00006 REV 00 Attachment I, Page 429 of 656

CRAXCLMDBOTTOMS URF (SECT)-SN
SORETYPESPEC (SN)-'PZ '
SURFVALUESLC (SN) -CURRENTSURF
SN-SN+1

ELSE
CRAXCLDBOTTHSMF (SECT)-CURRENTSEU EL

ENDIF
200 CONTINUE

DO 250 SECT-1,NUMOFGTAXS(DESNUM(COLUMN, ROW))
Define the GT section top surface.

CURRENTSURF-GTAXDATA (DESNUM (COLUMN, ROW), 3, SECT)
IF (CURRENTSURF.GT.SURFVALUESPEC(UEFTOPSURF)) THEN

CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)
ENDIF
CUMRENTSUFLABEL-0
DO 210 V-i, (SN-i)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V).-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFIA9EL-V
EXIT

* ENDIF
ENDIF

210 CONTINUE
IF CURRENTSURLABEL.EQ.0) TEEN

GTSECTTOPSURF (SECT) -SN
SURFTYPESPECISN)-IPZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
GTSECTTOPSURF(SECT)-CURRENTSURFLABEL

ENDIF
t Define the GT section bottom surface.

CURRENTSURF-GTAXDAITA(DESNUM(COLUMN,ROW),4, SECT)
CURRENTSURFLABEL-0
DO 220 V-i,(SN-1)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ASS(SURFVOLUESPEC(V)-CURRENTSURF) .LT. (0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

220 CONTINUE
IF (CUREENTSURFLABEL.EQ.0) THEN

GTSECTSOTSURF(SECT)-SN
SURFTYPESPEC(SN)-'PZ1'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
GTSECTBOTSURF(SECT)-CURRENTSURFLABEL

ENDIF
* Define the GT section outer radius surface.

CURRENTSURF-GTAXDATADESNUM(COLUMN,ROW),2,SECT)
CURRENTSURFLABEL-0
DO 230 V-i,(SN-i)
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IF (SURFTqPESPEC(V).EQ.'CZ') THEN
IF (ABS(SUREVXUESPEC(V)-CURRENTSURF) .LT. (0.0001)) THEN

CURRENTSURTFIABEL-V
EXIT

ENDIF
ENDIF

230 CONTINUE
IF CURRENTSURELREL. EQ.0) THEN

GTSECTORSURF (SECT)-SN.
SURFTYPESPEC(SN) !'CZe
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
GTSECTORSURF(SECT)-CURRENTSURFLABEL

ENDIF
* Define the T section inner radius surface.

CURRENTSURF-GTAXDATA(DESNUl(COLUMN,ROW)1, SECT)
CURRENTSURFLABEL-0
DO 240 V,(SN-i)

IF SURFMYESPEC(V).EQ.'CZ') THEN
-IF ABS(SDRFVALUESPECgV)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLBEL-V
EXIT

ENDIF
ENDIF

240 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

GTSECTIRSURF(SECT)-SN
SURFTYPESPEC(SN)-'CZ'
SURFV LUESPEC(SN)-CURRENTSURF
SN-SN+i

ELSE
GTSECTIRSURF(SECT)-CURRENTSURFLRBEL

ENDIF
250 CONTINUE

DO 670 SECT-1tNUMCRAXS(BANKNUM(COLUMNROW))
IF (SURFVALUESPEC(CRAXABSBOTTOHSURF(SECT)).LT.

c SURFVALUESPEC(UEFTOPSURF)) THEN
* Check Control Rod Absorber Material

CRASSIMLMN
DO 280 C-i,CRA3SAXMAT (BANNUM(COLUMN,ROW),2, SECT)

IF C.EQ.1) THEN
WRITE(200,260) CRABSML,

c CRABSAXZAIDS (BANKM (COLUMN,ROW),C,SECT),
c (-I*CRABSSAXTS(BANXNUM(COLUMNROW),C,SECT)),
c ASSYID(COLUMN,ROW)

260 FORMAT(TlH',14,T9,A9,3X,G14.6,
c ' S Control Rod Absorber Material in Assembly '
c AS)

ELSE
WRITE(200,270)

c CRABSAXZAIDS(BANKNUM(COLUMN,ROW),C,SECT),
c (-*CRABSAXWTS(BANKNUM(COLUMN,ROW),C,SECT))

270 FORMAT(T9,A9,3XG14.6)
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E:NDIF
290 CONTINUE

* write the CR absorber cell in this CR universe.
WRITE (30,290) LN, CRABSHL,

c (-l*CRABSAXMAT (RUH (COLUMN, ROW), l, SECT)),
c (-l*CRtAXABSSURF(SECT))r
c (ll*CRAXABSTOPSURF SECT)), CRAXASBOTTtSURFSECT),
c CRAIIV (COLUMN. ROW)

290 FORMTTl,4,T6,I4,Tll,F10.6,T25,I4,1X,14,LX,I 4 ,
c I:N-l.U-',I3,' S Control rod absorber material')

LN'LN+l
* Write the absorber-to-cladding gap cell in this CR universe.

WRITE(30,300) LIN, -1*CRAXCLADIRSURF(SECT)),
c CRAXASSURF(SECT), -1*CRAXABSTOPSURF(SECT)),
c CRAXABSBOTTOMSURFISECT), CRAUNIV(COLUMN,ROW)

300 FOP-hAT(Tl,14, T6, *0 ', T25,14, 1X,14, 1X,1I4,1X,I4,
c ' IP:Wfl U-,I3, S Absorber-to-cladding gap')

WW-lN+l
ENDIF

* Write the CR cladding cell in this CR universe.
* Determine if the CR cladding material specification has

previously been defined. If it has been previously defined, determine
* the cladding material specification label.

CLADMLUNIQUE-.TRUE.
LEAVE-.FALSE.
IF ((COLUMN.KE.1).AND.(R0W.KE.l)) TEEN

DO 320 RO-i,(ROW-l)
DO 310 CO-1,50

IF (BANINM(CO,RO).NE.0) TEEN
IF (BANKDES(BAN1(NUM(CO,RO)).EQ.'CRA ') TEN

IF CRAXCLADMAT BANKNUM(COLUMN,ROW),SECT).EQ.
c CRCLADMAT(BANKNU(CO,RO))) THEN

CLDAMUNIQOE-.FALSE.
LEAVE-.TRUE.
CRAXCLAEMJ(COLUMNROwSECT)-CRCLADML (CRaO
EXIT

ENDIF
IF CRAXCLA iT(EhNNUM(COLUMN,ROW),SECT).EQ.

c CRAXCLADMATlBANNM(CORO),SECT)) THEN
CLADMLUNIQUE-.FALSE.
LEAVE- .TRE.
CRAXCLADML(COLUMN,R0W,SECT)-

c CRAXCLADML (CO, RO, SECT)
EXIT

ENDIF
ENDIF
ENDIF

310 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

320 CONTINUE
IF (LEAVE.EQ..FALSE.) THEN
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DO 340 RO-ROWRow
DO 330 CO-1, (cOLumN-i)
IF (BANKNUM(CORO).NE.0) THEN
IF fBAOES(BXKUM(CORO)) .E. 'CRA ') THEN

IF (CRCLADkAT (BANKEtM (COLUMN, ROW)) . EQ.
c CRAXCLADMAT (BANKNUM (CO, RO), SECT)) THEN

CLADMLUNIQtE-.MFLSE.
LEAVE-.TRUE.
CRAXCLADML(COLUMN,ROW,SECT) -CRCLADM(LCO,RO)
EXIT

ENDIF
IF (CRAXCLADAMT (BANNUM(COLUMN,ROW),SECT).EQ.

C CRAXCLADHAT(BANKNUH(CORO),SECT)) THEN
CLADMLUNIQUE-.FALSE.
LEAVE-. TRUE.
CRAXCLDML (COLUMN, ROW, SECT) -

c CRAXCLADML (CO, RO, SECT)
EXIT

ENDIF
ENDIF
ENDIF

330 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

340 CONTINUE
ENDIF-

ELSEIF ((COLUMN.EQ.1).AND.(ROW.NE.1)) TREN
DO 360 RO-l, (ROW-l)

DO 350 CO-1,50
IF (NKNUM(CO,RO).NE.0) THEN
IF (BANKDES(BANKNUMCO,RO)).EQ.'CRA I THEN

IF CRCLADMT(LBANNUM(COLUMN,ROW)).EQ.
c CRAXCLA1MAT(BANXNUM(CO, RO) ,SECT)) THEN

CLADMLUNIQUE-.FALSE.
LEAVE-. TRUE.
CRAXCLADML (COLUMN, ROW, SECT) -CRCLADML (CO, RO)
EXIT

ENDIF
IF (CRAXCLADMAT(BANTEUM(COLUMN,ROW),SECT).EQ.

c CRAXCLAODAT (BANKM (CO, RO) , SECT)) THEN
CLADMLUNIQUE-. FALSE.
LEAVE- ..TRUE.
CRAXCLADML (COLUMN, ROW, SECT)-

c CRAXCLADNL(CO,RO,SECT)
EXIT

ENDIF
ENDIF
ENDIF

350 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

360 CONTINUE
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ELSEIF ((R0W.EQ.11.AND.(C0LUMN.NE.1)) THEN
DO 380 RO-1,1

DO 370 CO-1, (COLUMN-I)
IF (ANKNUM(COR).WE.0) THEN
IF (RNDES(BKUH(C0,RO)).EQ.CRA ') THEN

IF (CRCLADMAT(LINIW(COLUMN, ROW) .EQ.
c CRKXCLAMT BANKNUM (CO,RO),SECT)) THEN

CLADMLUNIQUE-.FALSE.
LEAVE-.-TRUE.
CRAXCLADML (COLUMN, ROW, SECT) -CRCLADL (CO, RO)
EXIT

ENDIF
IF CRAXCIADMT(BANNUM(COLUMN,ROW),SECT) .EQ.

c CRAXCLADMZT(ANKNUM(CO,RO),SECT)) THEN
CLADMLUNIQE. FALSE.
LEAVE-. TRUE.
CRAXCLADML(COLUMN,ROW,SECT)-

c CRAXCLADNL(CO,RO,SECT)
EXIT

ENDIF
ENDIF
ENDIF

370 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
** ~~~~ENDIF

. 9 380 CONTINUE
ENDIF

IF (SURFVALOESPEC(CRAXCLADBOTTOMSURF(SECT)).LT.
c SURFVALUESPEC(UEFTOPSURF)) THEN

IF (CLADMLUNIQUE.EQ..TRUE.) TEEN
CRAKCIADML (COLUMN, ROW, SECT) -M

* Ceck Control Rod Cladding
IF (CPMXCLTD(PT ANXNM (COLUMN,ROW),SECT).EQ.1) THEN

DO 390 C-1,2
IF (C.EQ.1) THEN

WRITE (200,9300) CRAXCLADML(COLUMN, ROW, SECT)
ELSEIF (C.EQ.2) THEN

WRITE(200, 9301)
WRITE (200,7000)
WRITE(200,7001)
WRITE(200, 7002)
MRITE(200, 9302)

WRITE (200, 7003)
RITE(200,7004)

WRITE(200, 7005)
WRITE(200, 9303)
WRITE(200, 9304)

ENDIF
390 CONTINUE

ELSEIF (CRAXCLADMAT BANENUM(COLUMN,ROW),SECT)
c .EQ. 2) THEN

DO 400 C-1,2
IF (C.EQ.1) THEN
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WRITE(200,9305) CRAXCLADML(COLUMN,ROW,SECT)
ELSEIF C.EQ.2) THEN

WRITE(200,9306)
WRITE(200,9307)

RITE (200, 9308)
WRITE(200,9309)
WRITE(200,9310)
WRITE(200,7006)
WRITE(200,7007)
WRITE(200,7008)
WRITE(200,9311)
WRITE(200,9312)
WRITE(200,7009)
WRITE(200,7010)
WRITE(200,7011)
WITE (200,9313)
WRITE(200,7012)
WRITE(200,7013)
WRITE(200,7014)
WRITE(200,7015)

ENDIF
400 CONTINmE

ELSEIF (CRAXCLADMAT(BANKNUH(COLUMN,ROW),SECT)
c .EQ.3) THEN

DO 410 C-1,2
IF C.EQ.1) THEN

WRITE(200,9314) CRAXCLADML(COLUMN,ROW,SECT)
ELSEIF C.EQ.2) THEN

WRITE (200, 9315)
WRITE(200,9316)
WRITE(200,9317)
WRITE(200,9318)
WRITE(200,7016)
WRITE(200,7017)
WRITE(200,7018)
WRITE(200, 9319)
WRITE(200,9320)
WRITE(200,7019)
WRITE(200,7020)
WRITE(200,7021)
WRITE(200, 9321)
WRTE(200,7022)
WRITE(200,7023)
WRITE(200,7024)
WRITE(200,7025)
WRITE(200,9322)
WRITE(200, 9323)
WRITE(200,9324)
WRITE(200,9325)
WRITE(200, 9326)
wRITE(200,9327)
WRITE(200,7026)
WRITE(200,9328)
WRITE (200, 9329)
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... .

WRITE(200, 93301
ENDIF

410 CONTINUE
ENDIF

ENDIF
IF (CMCMaT (BNM(COLUM, ROW), SECT) .EQ. 1) THEN

CLADRHO-6.56
ELSEIF (CPAXCIADMTWSANKNUMCCOLUMN,ROW),SECT).EQ.2) THEN

CIDE-07 .90
ELSEIF (CRAXCLANAT(BANKNUM(COLUMN,ROW),SECT).EQ.3) THEN

CLADRHO-0 .19
ENDIF
WRITE(30,420) N, CRAXCLADLM(COLUMN,ROW,SECT),

c (-1*CLDRHO), CRAXCLADIDSURF(SECT),
c (-1*CRMXCLADORSURF(SECT)), (-l*CRAXCLADTOPSURF(SECT)),
c CRAXCLADBOTTOMSRF(SECT), CRAUNIV(COLMN,ROW)

420 FOPNaT(Tl,14,T6,14,Tl1,FS.5,T25,14,1X,I4,IX,14,1X,14,
c ' IMP:N-1 U',13,' $ Control rod cladding')

LN-LN+1
ENDIF

* Write the CR upper plenum cell in this CR universe.
* Determine if the CR upper plenum material specification has
* previously been defined. If it has been previously defined,.determine
* the upper plenum material specification label.

CRUPMLUNIQUE -.TRUE.
LEAVE-.TALSE.
IF (COLUMN.NE.l).AND.ROKW.NE.1)) THEN

DO 440 RO-1, ROW-1)*
DO 430 CO-1,SO

IF (BANENUH(CO,RO).NE.0) THEN
IF (BANKNUM(COLUHN,ROW).EQ.

c BANKNUM(CO,RO)) THEN
CRUPNLUNIQUE-.rALSE.
LEAVE-.TRUE.
CRUPNL (COLUMN, ROW) -CRUPML (CO, RO)
EXIT

ENDIF
ENDIF

430 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

440 CONTINUE
IF LEAVE.EQ..FALSE.) THEN

DO 460 RO-ROW,ROw
DO 450 CO-i,(COLUN-1)

IF (BANKNUM(CO,RO).NE.0) THEN
IF (BANKNUM(COLUMNROW).EQ.

c BANENM(CO,RO)) THEN
.CRUPMLUNIQUE-.FALSE.
LEAVE-.TRUE.
CRtJPML(COLUMNROW)-CRUPML(CORO)
EXIT
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ENDIF
ENDIF

450 CONTINUE
IF LEIVE.EQ..TRUE.) THEN

EXIT
ENDIF

460 CONTINUE
ENDIF

ELSEIF (C0LUMN.E.1).AND. (ROW.NE.2)) THEN
DO 40 .- i, (ROW-1)

DO 470 CO-1,50
IF (ANKNUH(CO,RO).NE.0) THW

IF (BANKNUH(COLUMN, OW) .EQ.
c BEANBM (CO" RO)) TEN

CRUPHLUNIQUE.FALSE.
LEAVE-. TRUE.
CRUPHL(COLUMN,ROW)-CRUPML(CO, RO)
EXIT

ENDIF
ENDIF

470 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

480 CONTINUE
ELSEIF ((ROW.EQ.l).AND.(COLUMN.NE.l)) TEN

DO 500 RO-11
DO 490 CO-1,(COLUM-l)

IF (BANKNU(CO,RO).NE.0) THEN
IF (BANKNUM(COLUMNROW).EQ.

c EANKNUM(CO,RO)) THEN
CRUPMLUNIQUE-.FALSE.
LEAVE-. TRUE.
CRUPfL.COLUMN,ROW)-CRUPNL(CO,RO)
EXIT

ENDIF
ENDIF

490 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

500 CONTINUE
ENDIF

IF (SURFVALUESPEC(CRAXABSTOPSURF(TOPSECT)).LT.
c SURFVALUESPEC (UEFTOPSURF)) THEN

IF CRUPMLUNTQE.EQ..TRUE.) THEN
CRUPL(COLUMN,ROW)-MN

Check Control Rod Upper Plenum Regions
DO 530 C-i,CRUPLENHAT(BANKNUM(COLUMN,ROW),2)

IF C.EQ.1) THEN
WRITE(200,510) CRUPML(COLUMN,ROW),

c CRUPZS(BANKNUM(COLUMN,ROW),C),
c (-*CRUPLENWTS(EANKNUM(COLUMNROW),C))

510 FORMAT(Tl,'tM,I4,T9,A9,3X,G14.6,
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C $ S Control Rod Upper Plenum')

)

ELSE
WRITE (200,520)

c CRUPZS (BA M(COLUMN, ROW), C),
c (-l*CRUPLENwTS (BANNOM(COLU?,ROW),C))

520 FORMATT9,A9,3XG14.6)
ENDIF

530 CONTINUE
-HN4N+i

ENDIF
WRITE(30,540) 1N, CRUPL L(COLUMNROW),

c (-l*CRUPLEATBT 14KNUM(COLUHN,ROW), )),
c CRAXABSTOPSURF(TOPSECT),
c (-l*CRAXcLADTPSURF(TOPSECT)),
c (-l*CRAxcLADIRSURF(TOPSECT)),
c. CRAUNIV(COLUMN,ROW)

540 FORMAT(Tl,14,T6,l4,Tll,F8.5,T25,14,1X,14,1X,14,
c ' IMP:N-l D-',13,' S Control rd upper plenum')

L-Lf141
ENDIF

Write the CR lower plenum cell in this CR universe.
* Determine if the CR lower plenum material specification has
* previously been defined. If it has been previously defined, determine
*- the lower plenum material specification label.

CRLPNLUNIQUE-. TRUE.
LEAVE-. FALSE.
IF ((COLUMN.NE.1).AND..(ROW.NE.1)) TEN

DO 560 RO-l,(ROW-i)
DO 550 CO-l,50.

IF (RAN4UH(CO,RO).NE.0) TEN
IF (BANNUtM(COLUMN,ROW).EQ. ECUM(CORO)) THEN

CRLPHLUNIQUE-. FALSE.
LEAVE-.TRUE.
CRLPML(COLUMN,ROW)-CRLPLf(CO,RO)
EXIT

ENDIF
ENDIF

550 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

560 CONTINUE
IF LEAVE.EQ..FALSE.) TEN

DO 50 RO-ROW,ROW
DO 570 CO-l,(COLUMN-1)

IF BANMMUM(CO,RO).HE.0) THEN
IF (BANKNUM(COLUMN,ROW).EQ.

c EAI4IOBN M(CO,RO)) THEN
CRLPML NIQUE-.FALSE.
LEAVE-.TRUE.
CRLPML(COLUMN, ROW)-CRLPML(CO,RO)
EXIT

ENDIF
ENDIF
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570 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

50 CONTINUE
ENtDIF

ELSEIF ((C0LUMN.EQ.1) .AD. (RW.NE.i)) THEN
DO 600 RO-!, (ROW-1)

DO 590 CO-1,50
IF BANENUM(CORO).NE.0) THEN

IF (BANENUM (COLUMN, ROW) .EQ.

c ANENU(CO.,RO)) THEN
CRLPMWNIQUE-.FALSE.
LEAVE-.TRUE.
CRLPML (COLUMN, ROW) -CRLPML (CO, R0)
EXIT

ENDiF
ENDIF

590 CONTINUE
IF (LEAVE.EQ..TRUE.) TEEN

EXIT
ENDIF

600 CONTINWE
ELSEIF ((ROW.EQ.l).AND.(COLUMN.NE.l)) TEN

DO 620 R0-1,1
A DO 610 CO-i,(COLUMN-i)

IF (BANKNOMCO,RO).NE.0) TEN
IF ( BANNN (COLUMN,ROW) .EQ.

c - BANXNUM(CO,RO)) TEEN
CRLPMLUNIQUE-.FALSE.
LEAVE-. TRUE.
CRLPML(COLUMN,ROW)-CRLPML(COR0)
EXIT

ENDIF
ENDIF

610 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

620 CONTINE
ENDTF

IF (SURFVALUESPEC(CRAXCLADBOTTOMSURF(BOTSECT)).LT.
c SURFVALUESPEC(UEFTOPSURF)) THEN

IF CRLPMLUNIQUE.EQ..TRUE.) TEN
CRLPML(COLUMN,ROW)-MN

Check Control Rod Lower Plenum Regions
DO 650 C-2, CRLPLENMAT BEANNM (COLUMN,ROW),2)

IF (C.EQ.1) THEN
WRITE(200,630) CRLPUL(COLUMN,ROW),

c CRLPLENZAIDS (ANNUM (COLUMN, ROW) C) ,
c (-l*CRLPLENWTS(BANKNUM(COLUMN,ROW),C))

630 FORMAT(Tl, 'M,14,T9,A9,3X,G14.6,
c ' $ Control Rod Lower Plenum')

ELSE
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WRITE(200, 640)
c CRLPLENZAIDS BANNU (COLUMN, ROW), C),
c -1*CRLLENWTS (BANKNUM (COLUMN, ROW), C))

640 FORMAT(T9,A9,3X,G14.Q6
ENDIF

650 CONTINUE

ENDIF
WRtTE(30,660) IN, CRLPML (COLUMN,ROW),

c (-l*CRLPLENWT (ANNUNH(COLUMN, ROW), 1)),
C CRAXCLADBOTTOMSURF(BOTSECT),
c (-i*CRAXABSBOTTOMSURF(BOTSECT)),
c (-*CRAXCLADIRSURFCBOTSECT)),
c CRAUNIV (COLUMN, ROW)

660 FORMAT(Tl,14,T6,14,Tll,F8.5,T25,14,1X,14,1X,14,
c ' IMP:N-i U-4,13,' S Control rod lower plenum')

LN-Lw+I
ENDIF

670 CONTINUE
Write the T material cell

DO 800 SECT-i,N UUOFGTAXS(DESNUM(COLUMN,ROW))
* Determine if the GT material specification has

previously been defined. If it has been previously defined, determine
* the material specification label.

CLADMLUNIQUE-.TRUE.
LEAVE-.FALSE.
IF ((COLUMN.NE.l).AND.(ROW.E.l)) TEN

DO 690 RO-1,(ROW-i)
DO 680 CO-1,50

IF ((DESNUM(CO,RO).NE.0).AND.
c (BANKNUM(CO,RO).EQ.0)) THEN

IF (GTAXMT(DESNUM(COLUMN,RoW),SECT).EQ.
c GTHT(DESNUMCO,RO))) THEN

CLADMLUNIQUE-.1FALSE.
LEAVE-. TRUE.
GTAXML(COLUMN,ROW,SECT)-GTSML(CO,RO)
EXIT

ELSEIF GTAXHAT(DESNUM(COLUMN,ROW),SECT).EQ.
c GTAXMT(DESNUtM(CORO),SECT)) THEN

CLADMLUNIQUE-.FALSE.
LEAVE-.TRUE.
GTAXML (COLUMN, ROW, SECT)-GTAXHL(CORO,SECT)
EXIT

ENDIF
ENDIF

680 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

690 CONTINUE
IF (LEAVE.EQ..FALSE.) THEN

DO 710 RO-ROW, ROW
DO 700 CO-l, (COLUMN-l)

IF ((DESNUM(CO,RO) .NE.0) .AND.
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c (BANKNUM (CO, RO) . EQ. 0 T TEN
IF (GTAXMATIDESNUM(COLUMN 1 ROW),SECT) .EQ.

o GTHAT(DESNtM(CORO))) THEN
CLAUNIQUE-. FALSE.
LEAVE- TRUE.
GTAXML (COLUMN, ROWSECT)-t'GTNL(CORO)
EXIT

ELSEIF (GTAXMAT(DESNUM(COLUMNROW),SECT).EQ.
o GTAXNhTfDESNUM(COR0),SECT)) THEN

ClAMLMNQUE-. FALSE.
LEAVE- . TRUE.
GTAXNL(COLUMNROW,SECT)-GTAXML(CORO,SECT)
EXIT

ENDIF
ENDIF

700 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

710 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.1).AND.(R0W.NE.1)) TEEN
DO 730 R-1(ROW-1)

DO 720 CO-1,50
IF ((DESNUM(CO,RO).NE.0).AND.

e (BANKNUMCORO).EQ.0)) THEN
IF (GTAXMAT(DESNUM(COLUMN,ROW),SECT).EQ.

c GTAT(DESNUM(CO,RO))) THEN
CLADMUNIQUE-.FALSE.
LEAVE-.TRUE.
GTAXHL(COLUMN,ROW,SECT)-GTML(CORO)
EXIT

ELSEIE (GTAXMAT(DESNUN(COLUMNROW),SECT).EQ.
c GTAXKAT(DESNUM(CORO)SECT)) THEN

CLDMLUNIQUE-. FALSE.
LEAVE-.TRUE.
GTAXML(COLUMNROWSECT)-GTAXML(CO.ROSECT)
EXIT

ENDIF
ENDIF

720 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

730 CONTINUE
ELSEIF (ROW.EQ.2).AND.(COLUMN.NE.1)) THEN

DO 750 RO-1,1
DO 70 CO-1,(COLUMN-i)

IF f(DESNUM(CO,R0).NE.0).AND.
t(BANKNUH(CORO).EQ.O)) THEN
IF GTAXAT(DESNUM(COLUMN,ROW),SECT).EQ.

c GTAMT(DESNUM(CO,RO))) TEEN
CLADbMUNIQUE-. FALSE.
LEAVE-.TRUE.
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GTAXHL (COLUMN, ROW, SECT) -GTML (CO, RO)
EXIT

ELSIF (GTAXIT(DESNUM(COWMN, ROW) ,SECT) .EQ.
c GTAXMAT(DESNUH(CO,RO), SECT)) TEN

CLADMLUNIQUE-. FALSE.
LEAVE-.TRUE.
GTAXHL(COLUMN,ROW,SECT)-GTAXML(CORO,SECT)
EXIT

ENDIF
ENDIF

740 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

750 CONTINUE
ENDIF
IF CLDUUNIQUE.EQ..TRUE.) TEN

GTAXML(COLUMN,ROW,SECT)-MN
Check Guide Tube Material

IF (GTAXHAT(DESNUM(COLUMN,ROW),SECT).EQ.1) THEN
DO 760 C-1,2

IF C.EQ.1) THEN
WRITE(200,9300) GTAXML(COLUMN,ROW,SECT)

ELSEIF C.EQ.2) TEEN
WRITE (200, 9301)
WRITE(200,7000)
WRITE(200,7001)
WRITE(200,7002)
WRITE(200,9302)
WRITE(200,7003)
WRITE(200,7004)
WRITE(200,70053
WRITE (200, 9303)
WRITE(200,9304)

ENDIF
760 CONTINUE

ELSESF (GTAXHAT(DESNUM(COLUMN,ROW),SECT)
c .EQ.2) TEEN

DO 770 C-1,2
IF (C.EQ.1) TEEN

WRITE(200,9305) GTAXML(COLMNROWSECT)
ELSEIF (C.EQ.2) THEN

WRITE(200, 9306)
WRITE(200,9307)
WRITE(200,9308)
RRITE(200,9309)
WRITE(200,9310)
WRITE(200,7006)
WRITE(200,7007)
WRITE(200,7008)
WRITE(200,9311)
WRITE(200,9312)
WRITE(200,7009)
WRITE(200,7010)

9
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WRITE(200,7011)
WRITE (200,9313)
WRITE(200,7012)
WRITE(200,7013)
WRITE(200,7014)
WRITE(200,7015)

ENDIF
770 CONTINUE

ELSEIF (GTAXMAT(DESNUt (COLUMNROW) SECT)
c .EQ.3) THEN

DO 780 C-1,2
IF C.EQ.1) THEN

WRITE(200,9314) GTAXNL(-COLUMN,ROW,SECT)
ELSEIF C.EQ.2) THEN

WRITE (200, 9315)
WRITE (200, 9316)
RUTE(200, 9317)

WRITE(200, 9319)
WRITE(200,7016)
WRITE(200,7017)
WRITE (200,7018)
WRITE(200,9319)
RITE(200, 9320)

WRITE(200,7019)
WRITE(200,7020)

j WRITE(200,7021)
__-TE(200,9321)
WRITE(200,7022)
WRITE(200,7023)
WRITE(200,7024)
WRITE(200,7025)
WRITE(200,9322)
WRITE(200, 9323)
WRITE(200,9324)
WRITE(200,9325)
WRITE(200,9326)
WRITE(200,9327)
WRITE(200,7026)
WRITE(200,9328)
WRfTE(200,9329)
WRITE(200,9330)

ENDIF
780 CONTINUE

ENDIF
MNMN+1

ENDIF
IF GTAXHAT(DESNUM(COLUMN,ROW),SECT).EQ.1) THEN

CLADRHO-6.56
ELSEIF (GTAXAT (DESNUM(COLUMNROW),SECT).EQ.2) THEN

CLADRHO-7.90
ELSEIF (GTAXMHT(DESNM(COLUMN,ROW),SECT).EQ.3) THEN

CLADREO-S.19
ENDIF
WRITE130,790) LN, GTAXML(COLUMN,ROW,SECT), (-1*CLADRHO),
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c GTSECTIRSURF(SECT),
c (-1*GTSECTORSURF(SECT)) -(*GTSECTTOPSURF(SECT)),
c GTSECTBOTSURF(SECT), CRAVNIV(COLUMN,ROW)

790 FOMNAT (TI, I4,T6, I4,T11, F8.5,T25,14, 1X, 14,1X, 14,IX, 14,
c ' IN-1 U-',14,' $ Guide tube')

LN-LN+1
8oo CONTINUE

* Loop through the spacer and moderator regions along the axial
* length of the GT (from top to bottom).

SPACHEIGJT-0.0 -
DO 810 SPN-1,NUMOFSPACERS(DESNUH(COLUM, ROW))

SPACREIGET-SPACEIGHT+SPACERHEIGET (DESNUM (COLUMN, ROW),SPN)
810 CONTINUE

DO 1000 SPN-,NUMOFSPACERS DESUNM(COLUMN,ROW))
* Define the homogenized spacer region bounding surfaces.

IF (SPN.EQ.1) TEN
SPACERTOPSURF-UEFBOTTOMSURF
CURRENTSURF-SUERVALUESPEC(UEFBOTTOMSURF)-

c SPACERHEIGRT(DESNUM(COLUMN,ROW),SPN)
CURRENTSURFLABEL-0
DO 20 V-1,(SN-i)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF) .LT. (0.0001)) THEN

CURRENTSURFLAUEL-V
EXIT

ENDIF
ENDIF

820 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

SPACEROTTOHSURF-S
SURFYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
SPACERBOTTOHSURF-CURRENTSURFLASEL

ENDIF

_

WATERREGIONTOPSURF-SPACERBOTOMSURF
CURRENTSURF-SPACERDIST(DESNUM(COLUMN,ROW), (SPM+l))
CURRENTSURFLABEL-0
DO 830 V-l, (SN-l)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

*WATERREGIONBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ' -
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
WATERREGIONBOTTOMSURF-CURRENTSURFLABEL

830
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ENDIF
ELSEIF (SPN.NE.1) .AND. (SPN.NE.'

c UMHOFSPACERS(DESNM (COLUMN,ROW)))) THEN
SPACERTOPSURF-WATERREGIONBOTTOMSURF
CURRENTSURF-SRFVALESPEC(WATERREGIONDOTTOMSURF)-

c SPACERHEIGHT(DESNUH(COLUMN,ROW),SPN)
CURRENTSURFLABEL-0
DO 40 V-1, (SN-1)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF ABS(SURFVAWLESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

940 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

SPACERBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SNI1

ELSE
SPACERBOTTOHSURF-CURRENTSURFLABEL

ENDIr
WAM ERPEGIONTOPSURF-SPACERBOTTOHSURF
CURRETSURF-SPACERDIST(DESN{UH(COLUMN,RO),(SPN+1))

) CURRENTSURFLABEL-0
--- DO 850 V-1,(SN-1)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

850 CONTINUE
IF (CURRENTSURFLMBEL.EQ.0) THEN

lATERREGIONBOTTOMSURF-SN
SURFTYPESPEC(SN)-tPZv
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
WATERREGIONBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ELSEIF SPN.EQ.NUMOFSPACERS(DESNUM(COLUMN,ROW))) THEN

SPACERTOPSURF-WATERREGIONBOTTOMSURF
CURRENTSURF-SURFVALUESPEC (ATERREGIONBOTTOMSURF)-

c SPACERHEIGHT(DESNUK(COLUMN,ROW),SPN)
CURRENTSURFLABEL-0
DO 60 V-1,(SN-i)

IF (SURFTYESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSLRFLABEL-V
EXIT

ENDIF
ENDIF
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860 CONTINUE
IF (CURRENTSURABEL.E. 0) TEN

SPACERBOTTOMSURF-SN
SURJTYPESPEC (SN)-'ez 
SURFV jLUESPEC (SN) -CURRENTSURF
SN-SN+1

ELSE
SPACERBOTTOMSURF-CURRENTSURFLABEL

ENDIF
WATERREGIONTOPSURF-SPACEREOTTOMSURF
WATERREGIONBOTTO4SURF-NODEBOTTOMSURF

ENDIF
* Write the current homogenized spacer region cell n this GT untverse.

DO 990 SECT-iNUMOFGTAXS(DESNUM(COLUMNROW))
IF (SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.

c SURFVALUESPEC(SPACERTOPSURF)).AND.
c (SUREFVLUSPEC(GTSECTSBOTSURF(SECT)).LT.
c SURFVALUESPEC(SPACERBOTTOSURF))) THEN

WRITE(30,870) N, OMOSPACMLINUM(DESNUM(COLUHNROW) SPN),
c (-I*HOMOSPACERDEN(DESNtM(COLUMN,ROW), ,SPN)),
c GTSECTORSURF(SECT),
c (-I*SPACERTOPSURF), SPACERBOTTOMSURF, CRAUNIV(COLUMNROW),
c SPN

870 FORMAT(T1,14,T6,14,Tll,G14.8,T25,r4,lX,14,iX,14,
c ' IMP:1-1 U-,14,
c Homogenized region for spacer ',12)

LN-LN+1
ELSEIF t(SURFVALUESPEC(GTSECTTOPSURF(SECT)).EQ.

e SURFVALUESPEC(SPACERTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
c SURFVALUESPEC(SPACERBOTTOMSURF))) THEN

WRITE(30,880) LN, OMOSPACMLNUM(DESNHM(COLUMN,ROW),spN),
c (-l*HOMOSPACERDEN(DESNUM(COLUMN,ROW),SPN)),
c GTSECTORSURF(SECT),
c (-1*SPACERTOPSURF), SPACEROTTOMSURF, CRAUNIV(COLUMNROW),
c SPN

680 FORMKTITlr4,T,14,T1,Gl4.8,T25,14,IX,14,lX,14,
c ' DHP:N-1 U-',14,
e ' $ Homogenized region for spacer ',12)

LN-LN+l
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).EQ.

c SURFVALUESPEC(SPACERTOPSURF)).AND.
c (SUREVALUESPEC(GTSECTBOTSURF(SECT)).EQ.
c SURFVALUESPEC(SPACERBOTTOMSURF))) THEN

WRITE(30,890) LN, HOMOSPACMLNUM(DESNUM(COLUMN,ROW),SPN),
c (-1*EONOSPACERDEN(DESNUM(COLUMN,ROW),SPN)),
c GTSECTORSURF(SECT),
c (-1*SPACERTOPSURF), SPACERBOTTORSURF, CRAUNIV(COLUN,ROW),
c SFN

890 FORMAT(Tl,14,T6,14,T1,Gl4*8,T25,14,lX,I4,lX,14,
c 'IMP:1-l U-',I4,
c $ Homogenized region for spacer ,12)

LN-LN+l
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.
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C
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c
c
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c
c

C
C
c
c

920
c

C

Wrlte
ln this GS

c
c
c

c

c
930

SRFALUUESPEC (SPACERTOPSURF) ) .AND.
(SURFVALUESPEC (GTSECTBOTSURF (SECT)) . EQ.
SUREALUESPEC (SPACERBOTTOMSURF))) TEN
WRITE(30,900) L, OMOSPAM4LNUM(DESNUM(COLUMN,ROW),SPN),
(-1*OMOSPACERDEN(DESNUM(COLUMN,ROW),SPN)),
GTSECTORSURF(SECT),
(-1*SPACERTOPSURF), SPACERBOTTOMSURF, CRAUNIV(COLUHN,ROW),
SPN
FOREAT(TI,4,T6,4,TllG4.8,T25,1,I1X,14,1X,14,
' IHP:N-1 U-',14,
t $ Homogenized region for spacer ',12)
L7-LN+1
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.

SURFVALUESPEC(SPACERTOPSURF)).AND.
(SURFVALUESPEC(GTSECTBOTSURF(SECT)).GT.
SRFVALUESPEC(SPACERBOTTOMSURF)).AND.
(SURFALUESPEC(GTSECTBOTSURF(SECT)).LT.
SURFVALUESPEC(SPACERTOPSURF))) THEN
WRITEC30,910) L, OMOSPACH NUM(DESNUH(COLUMN,ROW).SPN),
(-1*HOMOSPACERDEN(DESNUM(COLUMN,ROW),SPN)),
GTSECTORSURF(SECT),
(-1*SPACERTOPSURF), GTSECTBOTSURF(SECT),
CRAUNIV(COLMN,,ROW), SPN
FORMAT (Tl,14,T6, 14,T11,Gl4.8,T25, 14, 1X, 14,1X,14,
' IMP:N-l U-',14,
* $ Homogenized region for spacer ,12)

-LN+1
ELSEIF ((SURFV7LUESPEC(GTSECTTOPSURF(SECT)).LT.

SURFVALUESPEC(SPACERTOPSURF)).PND.
(SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
SURFVALUESPEC(SPACERBOTTOSURF)).AND.
(SURFVALUESPEC(GTSECTTOPSURF (SECT)) . GT.
SURFVALUESPEC(SPACERBOTTOMSURF))) THEN
WRITE(30,920) LN, EOMOSPACMLNUH(DESNUM(COLMN,ROW),SPN),
(-1*HOHOSPACERDEN(DESNM(COLUMN,ROW) ,SPN)),
GTSECTORSURF(SECT), -
(-1*GTSECTTOPSURF(SECT)), SPACERBOTTOMSURF,
CRAUNIV(COLUMN,ROW) SN
FORHT(Tl,I4,T,14,Tll,G4.8,T25,14,lX,14,1X,I4,
' MP:N-1 U-',14,

$ S Homogenized region for spacer 0,12)
LN-LN41
ENDIF

:,the water region cell below the current homogenized spacer cell
universe.

IF i(SURrJALUESPEC(GTSECTTOPSURF(FSECT)).GT..
SURFVALUESPEC(WATERREGIOUTOPSURF)).AND.
(SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
SU.rVAIWESPEC(SATERREGIONBOTTOMSURF))) THEN
WRITE(30,930) LN, MODML, (-1*MODDENSITY),
GTSECTORSURF(SECT),
C-RATERREGIONTOPSURF), ATERREGIONBOTTOMSURF,
CRAUNIV (COLUMNROW)
FORSMT(TlI4,T6,4,TI,FlO.B,T25,4,lX,14,lX,I,
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c ' IMP:N-1 -',T4,' S Borated moderator region')
LN-LW+1

ELSEIF (SURFVALUESPEC(GTSECTTOPSURF(SECT)).EQ..
c SURFVALWESPEC (ATERREGIONTOPSURF)).AND.
c (SURFVAILESPEC(GTSECTBOTSURF(SECT)) .LT.
C SURFVALUESPEC (WASTERREGIONBOTTOMSURF))) THEN

WRITE(30,940) LN, DMODML, (-PMODDENSITY),
c GTSECTORSURF(SECT),
C (l*WATERREGIONTOPSURF), WATERREGIONBOTTOMSURF,
e CRAUNIV(COLUMN,ROW)

940 FORAT (T1, 14,T6, I,Tli, F10.8, T25, I4, 1X, 14, 11X,14,
c ' IHP:NW1 U',14,' S 8orated moderator region')

LN-LW+1
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).EQ.

c SUREVALUESPECIWATEMEGIONTOPSURF)) .AND.
c (SURFYALUESPEC(GTSECTBOTSURF(SECT)) .EQ.
. c * SURFA 1LUESPEC(WATERiEGIONBOTTOMSURF))) THEN

WRTE(30,950) L, BMODSL, (-1*MODEUSITY),
c GTSECTORSURF(SECT),
c (-1*WATERREGIONTOPSURF), WATERREGIONBOTTOMSURF,
c CRAUNIV(COLUHN,ROW)

950 FORMAT(TI,14,T6,14,T11,F10.8,T25,14,1X,I4,1X,14,
c ' IP:N-1 U-',14,' $ Borated moderator region')

LN-LN+1
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.

i- c SURFVALUESPEC(WATERREGIONTOPSURF)).AND.
c (SURFVALUESPEC(GTSECMBOTSURF(SECT)).EQ.
c SURFVALUESPEC(WATERREGIONBOTTOMSURF))) THEN

WPITE(30,960) L, BMODML, (-1'HODDENSITY),
c GTSECTORSURF(SECT),
c (-*WATERREGIONTOPSURF), WATERREGIONBOTTOMSURF,
c CRAUNIV(COLUMN,ROW)

960 FORMAT(T,I4,T,I4,Tll,FO.B,T25,I4,1X,I4,1X,I4,
c ' INP:K-1 U',I4,' $ Borated moderator region')

LN-LN41
ELSEIF ((SUPFVALUESPEC(GTSECTTOPSURF(SECT)).GT.

c SURFVALDESPEC(WATERREGIONTOPSURF)).AND.
c (SURFrALUESPEC(GTSECTBOTSURF(SECT)).GT.
c SURFVALI.ESPEC(WATERREGIONBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTEOTSURF(SECT)).LT.
c SURFVALUESPEC(WATERREGIONTOPSURF))) THEN

WRITE(30,970) LN, BMODML, (*MODDENSITY),
c GTSECTORSURF(SECT),
c (-PWATERREGIONTOPSURF), GTSECTBOTSURF(SECT),
c CRAUNIV (COLUMN, ROW)

970 FORHAT(T,14,T6,I4,$11,FlO.,T25,I4,1X,14,lx,4,
c ' IMP:N-1 U-',14,' $ Borated moderator region')

LN-LN+1
ELSEIF t(SURFVALUESPECIGTSECTTOPSURFISECT)).LT.

c SURFVALUESPEC(WATERREGIONTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
C SURFVALUESPEC(ATERREGIONBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.
c SURFVALUESPEC(WATERREGIONBOTTOMSURF))) THEN
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WITE(30,980) L, MOONL, (-1*MODDENSITY),
c GTSECTORSURF(SECT)o
c (-1*GTSECTTOPSURF(SECT)), WATERREGIONBOTTOMSURF,
C CRAUNIV(COLUMN,ROW)

980 FORMAT(T1,I4,T6,I4,Tll,F10.8,T25,14,1X,I4,1X,I4,
c IMP:W-1 U,14,' S Borated moderator region')

LN-LN+1
ENDIF

990 CONTINUE
1000 CONTINUE

* rite the moderator inside of the GT in the CR universe
DO 1060 CRSECT-1,NUMCRAXS(BANMUM(COLUMN,ROW))

DO 1050 GTSECT-, NUMOFGTAXS(DESNUM(COLUMN, ROW)
IF (SURFVALUESPEC(GTSECTTOPSURF(GTSECT)).GE.

c SURFVALUESPEC(CRhXCLADTOESURF(CRSECT))).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(GTSECT)).LE.
c SURF'JLUESPEC(CRAXCLADBOTTOHSURF(CRSECT)))) THEN
Write the moderator cells within the GT in this CR universe.

WITE (30,1010) LN, SMOMIL, -l*MODDENSITY),
c (-1*GTSECTIRSURF(GTSECT)),
c CRAXCLADORSURF CRSECT), (-1*CRAXcLADTOPSURF CRSECT)),
c CRAXLADBOTTOMSURF(CRSECT),
C CRAUNIV(COLUMN, ROW)

1010 FORMAT(Tl,14,T6,14,Tll,FS.5,T25,14,1X,14,1X,14,lX,I4,
c ' IMP:V-1 U-',13,

* c ' $ Borated moderator inside guide tube')
- * N-LfN+1

ELSEIF (SUREVALUESPEC(GTSECTTOPSURF(GTSECT)) .GE.
C SURFVALUESPEC(CRXCATOPSUR(CRSECT))) .AND.
C (SURFVALUESPEC(GTSECTBOTSURF(GTSECT)) .LT.
C SURFYVALUESPEC(CRAXCLADTOPSURF(CRSECT))) .AND.
C (SUREVALUESPEC(GTSECTBOTSURF(GTSECT)) .GT.

C SURFVALVESPEC (CRXCLADBOTTOMSURF(CRSECT)))) THEN
WRITE(30,1020) LN, BHODML, (-1*JODDENSITY),

C (-1*GTSECTIRSURF(GTSECT) ),
C CRZXCLADORSURF (CRSECT), (-1*CRAXCLADTOPSURF (CRSECT))S
c GTSECTBOTSURF(GTSECT),
C CRAUNIV (COLMN, ROW)

1020 FORAtT1I4,TGI4,TI1,FS.5,,T25,4,1X4,I4,1X,14,lX,14,
C I IMP:N-1 U-',13,
c ' $ Borated moderator inside guide tube')

-lN+l
ELSEIF t(SURPJALUESPEC(GTSECTTOPSURF (GTSECT)) LT.

c SURFVALUESPEC(CRAXCLADTOPSURF(CRSECT))).AND.
C (SURFVALUESPEC(GTSECTBOTSURF(GTSECT)). LE.
c SURFVAUESPEC(CRAXCLADBOTTOMSURF(CRSECT))).AND.
c (SURFVALVESPEC(GTSECTTOPSURF(GTSECT)).GT.
c SURFVALUESPEC(CRAXCLADBOTTOMSURF(CRSECT)))) THEN

WRITE(30,1030) N, BMODML, (-l*MODDENSITY),
c (-1*GTSECTIRSURF(GTSECT)),
c CRAXCLADORSURF(CRSECT) (*GTSECTTOPSURF(GTSECT)),
c CRAXCLADBOTTOMSURF(CRSECT),
c CRAUNIV(COLUMN,ROW)

1030 FORMATTl1,I4,T6,4,Tll,F8.5,T25,I4,1X,z4,IX,1il1XI4,
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c ' IHP:N-l U-1,r3,
c ' $ Borated moderator inside guide tube')

LN-LN+1
ELSEIF (SURFALUESPEC(GTSECTTOPSURF(GTSECT)).LT.

c SURFVALUESPEC(CRAXCLADTOPSURF(CRSECT))).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(GTSECT)).GT.
c SURFVALUESPEC(CRAXCLADBOTTOMSURF(CRSECT)))) TEN

WRITE(30,1040) LN, DMODML, (1*HODDENSITY),
c (-1*GTSECTIRSURF(GTSECT))#
c CAXCLDORSURF(CRSECT) (*GTSECTTOPSURF(GTSECT)),
c GTSECTBOTSURF(GTSECT),
c CRRUNIV(COLUMN,ROW)

1040 FOMAT(T1,14,T6,14,Tl1, F.5,T25,I4,1X,I4,lX,I4,1X,I4,
C ' MP:N-1 -',13,
c ' S Borated moderator inside guide tube')

LN-LN+1
ENDIF

1050 CONTINUE
1060 CONTINUE

* Determine the axial GT section which contains the lowest CR axial section
DO 1070 GTSECT-1,NUMNFGTAXS(DESNUM(COLUMN,ROW))

IF (SURFVALUESPEC(GTSECTBOTSURF(GTSECT)).LT.
c SURFVALUESPEC(CRAXCLADBOTTOMSURF
c (NOMCNAXS(BANXNUM(COLWN, ROW))))).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(GTSECT)).GE.
c SURFVALUESPEC(CRAXCLADBOTTOMSURF
c (NUHCRAXS(BANKNUM(COLUMNRO)))))) TEN

BGT-GTSECT
EXIT

ENDIF
1070 CONTINUE

DO 1100 GTSECT-BGTNUMOFGTAXS(DESNUM(COLUMNROW))
IF GTSECT.EQ.BGT) THEN

WRITE(30,1080) LN, BHODML, (-1*MODDENSITY),
c (-1*GTSECTIRSRFX(GTSECT)),
c (-*CRAXCLADBOTTOSURF(NUMCRAXS(BANKNUM(COLUMN,ROW)))),
c GTSECTOOTSURF(GTSECT),
c CRAUNIV(COLUMN,ROW)

1080 FORMAT(T1,14,T6,r4,T11,F8.5,T25,14,1X,14,1X,14,
c ' IMPtN-1 U-',13,
c ' S Borated moderator inside guide tube')

LN-LN+1
ELSE (

WRITE(30,1090) LN, BO3XL, (-1*MODDENSITY),
c (-1*GTSECTIRSORF(GTSECT)),
c (-1*GTSECTTOPSURF(GTSECT)),
c GTSECTBOTSUF(GTSECT),
c CRAUNIV(COLUMN,ROW)

1090 FORMAT(Tl,14,T6,I4,Tll,F8.ST25,I4,1X,14,1X,14,
c ' IMP:N-1 U-',13,
c ' S Borated moderator inside guide tube')

LN-LN+1
ENDIF

1100 CONTINUE
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9)

* Write the lower end-fitting cell specification for this CR universe.
GTBOTSURF-GTSECTBOTSURF(NUMOFGTAXS(DESNUM(COLUMN,ROW)))
IF SURFVALUESPEC(GTBOTSURP).GE.

c ENDFITHEIGHT(DESNUM(COLUMNROW),2)) TEEN
WRITE(30,1110) LN, FRLEFnL(COLUHN,ROW),

c (-1*LEFlAT(DESNUM(COLUNN,ROW)*1)), A-1*CRLEFTOPSURF),
c CRAUNIV(COLUMN,ROW)

1110 FORMAT(T1,4,T6,I4,T11,F.5,T25,14,' P:N-1 U-,13,
c ' $ Lower end-fitting')

LN-W+l
ELSE

WRITE(30,1120) L, FRLEFML(COLUMN,ROW),
c (-1*LEFlAT(DESNUH(COLUMN,ROW),1)),. -1*CRLEFTOPSURF),
c GTSECTORSURF (UUOFGTAXS(DESNUM(COLUMNNROW))),
c CRAUNIV (COLUMN,ROW)

1120 FORMAT(T1,4,T6,14,T11,FB.S,T25,14,1X,14,
c ' P:-1 -',I3, S Lower end-fitting')

LN-LN+1
WRITE(30,1130) LN, FRLEFL(COLUMNROW),

c (-1*LEFMPT(DESNtH(COLUMNROW), 1))
c (-1GTSECTBOTSURF(NUHOFGTAXS(DESNUH(COLUHN,ROW)))),
C (-1*GTSECTORSURF(NUMOFGTAXS(DESNUM(COLUMN,ROW))))),
c CRAUNIV (COLUMN, ROW)

1130 FORMATT1,14,T6,r4,T11,F8.5,T25,14,1X,14,
c ' IP:N-1 -',I3,' S Lower end-fitting')

LN-LN+1
ENDIF

* Write the upper end-fitting cell specification for this CR universe.
GTTOPSURF-GTSECTTOPSURF(1)
GTSECTORSURF (1) GTSECTORSURF (1)
GTSECTIRSURF(l)-GTSECTIRSURF(1)
CRCLADTOPSURF-CRAXCLADTOPSURF(1)
CRCLADIRSURF-CRAXCLADIRSURF (1)
CRCLAORSURF-CRAXCLADORSURF(1)
IF ((SURFVALUESPEC(GTTOPSURF).GE.

C SURFVALUESPEC (VEFTOPSURF)).AND.
c (SURFVALUESPEC(CRCLADTOPSURF).GE.
c SURFVALUESPEC(UEFTOPSURF))) THEN

WRITE(30,1131). LNW, FRUEEML(COLUMN,ROW),
c (-1*UEE11T(DESNUM(COLUMNROW),1)) UEFEBOTTOMSURF,

- (-1*UEFTOPSURF), GTSECTORSURF(l1), CRAUNIV(COLUMN,ROW)
1131 FORMT(TI,14,T6,4,T1,F8.5,T25,14, SX,14,1X,14,

c ' IHP:N-1 U-',S3,' Upper end-fitting')
LN-LN+1

ELSEIF (SURFVALUESPEC(GTTOPSURF).LT.
c SURFVALUESPEC(UEFTOPSURF)) .AND.
c (SURFUALUESPEC1GTTOPSURF).GT.
c SURFVALUESPEC(UEFBOTTOMSURF)) .AND.
c (SURFVALUESPEC(CRCLADTOPSURF).GE.
c SURFVALUESPEC(UEFTOPSURF))) TEN

WRITE(30,1132) LN, FRUEFL(COLUMN,ROW),
c (-1*UEFMT (DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-1*UEFTOPSURF), GTSECTORSURF(1), CRAUNIV(COLUMNROW)

1132 FORMATT,I4,6,14,T11,F.5,T25,14,1X,14,1X,I4,
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c ' IMP:N-1 U-',13,' $ Upper end-fitting')
LN-LN+1
WRITE (30,1133) LN, RUEFL (COLUMN, ROW),

c (-1UEFlNT (DESNUM (COLUMN, RO), 1)), GOPSURF,
c (-l*UEFTOPSURE), CRCLADORSURF, (-1*GTSECTORSUR(l)),
c CRAUNIV(COLUMN,ROW)

1133 FORMATT,4,T,4,T1,F8.5,T25,14,1X,14,lX,14,lXI4,
c ' !HP:N-1 U-',13,' $ Upper nd-fitting')

LN-LN+1
ELSEIF ((SRFVALESPEC(GTTOPSURF).LE.

c SURFVALUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC(CRCLADTOPSURF).GE.
c SURFVALUESPEC(UEFTOPSURF))) THEN

WRITE(30,1134) LN, RUEFML(COLUMN,ROW),
c (-1*UEFATIDESNUM (COLUMNROW), 1)), UEF8OTTOMSURF,

- c (-1*UEETOPSURF), CRCLADORSURF, CRAUNIV(COLVMN,ROW)
1134 FORMAT(T1,4,T6,4,T11,F.5,T25,I,1X,14,1X,I4,

c ' IP:N-1 -',13,' S Upper end-fitting')
LN-LN+1

ELSEIF ((SURFVALUESPEC(GTTOPSURF).GE.
e SURFVALUESPEC(UEFTOPSURF)) .AND.
c (SURFVALUESPECCCRCLADTOPSVRF).GT.
c SURFVALUESPEC(UEFDOTTOMSURF)).AND.
c (SURFVALUESPEC(CRCLADTOPSURF).LT.
c SURFVALUESPEC(UEETOPSURF))) THEN

) WRITE(30,1135) LN, FRUEDnL(COLMN,ROW),
c (-1*UEFMAT(DESNUO(COLUMN,ROW), 1)), UEFBOTTOMSURF,
c (-1*UEFTOPSURF), TSECTORSURF(l), CRAUNZXVCOLUMN, ROW)

1135 FORMT(TTI4,T6,14,T11,FS.5,T25,14,1X, 1 4,1X,14,
c ' DHP:N-1 U-'4,3,' - Upper end-fitting')

LN-LN+1
WR!TE(30,1136) LN, RUEFML(COLUMN,ROW),

c (-1*UEffT(DESNUM(COLUMNROW),1)), CRCLADTOPSURF,
c (-1*UEFTOPSURF), -1*GTSECTIRSURF(1)),
c CRAUNrV(COLUMNROW)

1136 FORMAT(T1,I4,T6,14,T11,FB.5,T25,14,1X,14,1X,I4,
c ' INP:N-1 U-',I3,' S Upper end-fitting')

N-LN+1
ELSEIF ((SURFVALUESPEC(GTTOPSURF).LT.

c SURFVAWESPEC(UEFTOPSURF)).AND.
c (SURFVALUESPEC(GTTOPSURF).GT.
c SURFVALUESPEC(CRCLADTOPSURF)) .AND.
c (SURFVALUESPEC (CRCLADTOPSURF).GT.
c SURFVALJESPEC(UEFBOTTOMSURF)) .AND.
c (SURFVALUESPEC(CRCLADTOPSURF).LT.
c SURFVALUESPEC(UEFTOPSURF))) THEN

WRITE(30,1137) L, FRUEFHL(COLUMN,ROW),
c C-1*UEFAT(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
c -1 *UEFTOPSURF), GTSECTORSURF l), CRAUNIV(COLUMN,ROW)

1137 FORMAT(T1,14,T6,4,T11,F8.5,T25,14,1X,14,1X,14,
c ' IP:N-1 U-',13,' $ Upper end-fitting')

LN-LN+1
WRITE(30, 1138) LN, FRUEFML(COLUMN, ROW),

c (-1*UEFMAT(DESNUM(COLUMN,ROW),l)l, CRCLADTOPSURF,
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c (-IUEFTOPSURF), (-1*GTSECTIRSURF(l) ),
c CRPUNIV (COLUMN, ROW)

1138 FORM'T(T1,I4,T6,I4,Tll,F. 5,T25,I4,1X,I4,1X,I4,
c ' IMP:N-1 U,13.' S Upper end-fitting')

LN-LN+1
WRITE(30,1139) L, MRUEFM(COLUMN,ROW).

c (-*UEFKMT(DESNUM(COLUMN, ROW),)), GTTOPSURF,
c * (-l*UEFTOPSURF), GTSECTIRSURF(1),
c (-l*GTSECTORSURF(l)), CRAUNIV(COLUMN,ROW)

1139 FORMAT(Tl,14,T6,14,Tll,FS.5,T25,14,IX,4,,1X,14,1X,14,
c I IMP:N-1 U-',13,' $ Upper end-fitting')

LN-LN+1
ELSEIF ((SUREVALUESPEC(GTTOPSURF).EQ.

c SURFVALUESPEC(CRLADTOPSURF)).AND.
c (SURFVPLUESPEC(CRC~LDTOPSURF).GT.
c SURFVAILUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC(CRC$LADOPSURF).LT.
c SURFVALUESPECtUEFTOPSURF))) TEEN

RITE(30,1140) LN, FRUEEML(COLUMM,RO),
c (-l*UEFnMT(DESNUH(COLUMN,ROW), 1))# UEFBOTTOMSURF,
* c (-I*CEFTOPSURF), GTSECTORSURF(l), CAUNIV(COLUMN,ROW)

1140 FORMAT(Tl,I4,T6,I4,T11,FS.5,T25,14,1X,14,1X,14,
c I 1MP:N-1 U-',13,' S Upper end-fitting')

LN-LR+1
WRITE(30,1141) LN, FRUEFML(COLUMN,ROW),

* e * (-l*UEFMAT(DESNUM(COLUMN, ROW) .1)), CRCIADTOPSURF,
c (-1U*EFTOPSURF), (-1*GTSECTORSURF()),
e CRAUNIV(COLUMNROW)

1141 FORHATCT1,14,T6,14,Tll,F8.5,T25,14,lX,14,1X,14,
c 'IHP:N-1 U-',13,' $ Upper end-fitting')

LN-LN+1
ELSEIF ((SURFVALUSPEC(GTTOPSURF).LT.

c SURFVALUESPEC(CRCLADTOPSURF)).AND.
c (SURFVALUESPEC(GTTOPSURF).GT.
c SURFVALUESPEC(UEFBOTTOMSURF)).AND.
c .{(SURFVALUESPEC(CRCLADTOPSURF).GT.
c SUREVALUESPEC(UEEBOTTOMSURF)).AND.
C (SURIVALUESPEC(CRCLADTOPSURF).LT.
c SURFVALUESPEC(UEFTOPSURF))) THEN

WITE (30,1142) LN, RUEFML(COLUMN,ROW),
c (-1*UEFAT(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,.
c (-1*UEFTOPSURF), GSECTORSURF(1), CRAUNrV(COLUMNROW)

1142 FORMAT(T1,14,T6,14,Tll,FS.5,T25,14,1X,I4,1X,I4,
c 'lMP:N-1 U-',13,' $ Upper end-fitting')

LN-LN+1
WRITE(30,1143) LN, FRUEFHL(COLUMN,ROW),

c t-*UEFMAT(DESNUM(COLUMNROW),l)), CRCLADTOPSURF,
c (-1*UEFTOPSURF), (-X*GTSECTORSURF(l)),
c CRAUNrV(COLUMN,ROW)

1143 FORMhAT(Tl,I4,T6,4,Tll,F.S,T25,Id,lX,r4,1X,14,
c ' IMP:N-1 U-',I3,' S Upper end-fitting')

LN-LN+1
WRITE(30,1144) LN, FRUEFML(COLUMN,ROW),

c (-l*UEFMAT(DESNUM(COLMN,ROW),1)), GTTOPSURF,
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c (-1*CRCLATOPSURF), CRCLADORSURF,
c (-1*GTSECTORSOtF(1)), CRAUNIV(COLUHNROW)

1144 FORMAT(T1,14,T6,14,TllF8.5,T25,14,1XI4,1X,14,1X,I4,
c ' IMP:N-1 U-'.,I3,' $ Upper end-fitting')

1M-LN+1
ELSEIF (SURFYALESPEC(GTTOPSUW.F).LE.

c SURFVALUESPEC(UEFBOTTOMSURF)).AND.
C (SURFVALUESPEC(CRCIADTOPSURF).GT.
c SURFVALUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC(CRCIADTOPSURF).LT.
c SURFVALUESPEC (QEFTOPSURF) ) THEN

WRITE(30,1145) LN, FRUEFML(COLUMN,ROW),
C (-*UEFMAT(DESNU (COLUMN,ROW) * )) , UEFBOTTOMSURF,
c (-1*UEFTOPSURF), CRCLUDORSoRF, CRAUNIV(COLUMN,ROW)

1145 FORMPT(T,I4,T6,14,T11,F8.5,T25,14,lX,14,1X,I4,
' IMP:W-1 U-',13,' U pper end-fitting')
WLN+1
WRTE(30,1146) LN, FRUEEML(COLUMNROW),

C (-1*UEFMAT(DESNUM(COLUMN, RW),1)), CRCLhDTOPSURF,
c (-l*UEFTOPSURF), (-l*CRCLADORSURF),
C CRAUNIV(COLUMN,ROW)

1146 FORMAT(T,I4,T6,I4,Tll,FS.5,T25,I4,1X,14,LX,r4,
C IHP:N-1 U-',13,' U Upper end-fitting')

LNLWN+1
ELSEIF ((SURFVALUESPEC(CRCLADTOPSURF).LE.

5 a SURFYALUESPEC(UEFBOTTOMSURF)).AND.
_ (SURFVALUESPEC(GTTOPSURF).GE.
c SURFVALUESPEC(UEFTOPSURF))) THEN

WP.ITE(30,1147) L, FRUEFL(COLUMN,ROW),
c (-1*UEFMAT(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-l*UEFTOPSURF), GTSECTORSURF(1), CRAUNIV(COLDMN,ROW)

1147 FORMAT(Tl,14,TG,14,Tll,FS.5,T25,14,1X,14,1X,14,
c ' IMP:N-1 U-',I3,' $ Upper end-fitting')

LN-LN+1
WRITE(30,1148) LN, FRUEFML(COLUMN,ROW),

c (-*UEFMAT(DESNUM(COLUMNROW),1)), CRCLADSOPSURF,
c (-*UEFTOPSURF), (*GTSECTIRSURF(l)),
c CRAUNIV(COLUMN,ROW)

1148 FORMAT(Tl,14,T6'14,T12,FB.5,T25,I4,1X,14,lX,14,
c I IMP:N-1 U-',I3,' S Upper end-fitting')

LN-LN+1
ELSEIF ((SURFVALUESPEC(CRCLADTOPSURF).LE.

c SURFVALUESPEC(UEBOTTOMSURF)).AND.
C (SUREVALUESPEC(GTTOPSURF).LT.
e SUPFRVALVESPEC(UEETOPSURF)).AND.
c (SURFVPLUESPEC(GTTOPSURF).GT.
e SURFVALUESPEC(UEFBOTTOMSURF))) THEN

WRITE(30,1149) LN, FRUEFML(COLUMNROW),
c (-l*UEFNAT(DESNM(COLUMNROW),1)), UEFBOTTOMSURF,
c (-1*UEE7OPSURF), GTSECTORSURF(l), CRAUNIV(COLUMN,ROW)

1149 FORMAT(T,14,T6,r,Tll,F.5,T25,14,1X,I4,IX,14,
c ' IMP:N-1 U-',13,' $ Upper end-flitting')

LN-LN+1
WRITE(30,1150) LN, FRUEFML(COLUMN,ROW),
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c (-~lUEElMAT(DESNtH(COLUN,ROW) , 1)), cRcLADTOPSURF,
c (-1*EFTOPSURF), (-2*GTSECTIRSURF(l)),
C CRUNIV (COLUN, ROW)

1150 FORIAT(T1 4,T6,14,Tll,F.5,T25,I4,1X,14,1X,14,
c I MP:N-1 U-X,3,' S Upper end-fitting')

L7_LN+1
WRITE(30,1151) IN, RUEEML(COLUMINOW),

c (-l*UEFA!(DESNUH(COLUMN,ROW),1)), GTTOPSURF,
c (-1*UEFTOPSURF), (-1*GTSECTORSURF(1)),
c GTSECTIRSURF(1), CRAUVNV(COLMN,ROW)

1151 FORNAT(Tl,14,T6,14,T11,FB.5,T25,14,1X,14,XI4,lX,14,
c ' HP:K-1 U,13,' SUpper end-fitting')

LN-LN+1
ELSEIF ((SURFVALUESPEC(CRCLADTOPSURF).LE.

c SURFVALUESPEC(UEFBOTTOMSURF)).AND.
e (SURFVALUESPEC(GTTOPSURF).LE.

SURFVALUESPEC(UEFBOTTOSURF))) THEN
WFISTE(30, 1152) LN, FRUFML(COLUMNROW),

c (-1*UEFl(DESNUM(COLUM,ROW),1)), UEFBOTTOSSURF,
c (-1*UEFTOPSURF), CRAUNIV (COLUMN. ROW)

1152 FORMAT(T1,14,T6,14,T11,E8.5,T25,S4,1X,I4,
c ' IMP:N-1 U-',13,' $ Upper end-fitting')

L;-LN+1
ENDIF

*SP*ECIFI*CATIONS 0***** *****************D*1*AND*GTS*P**IT*0*00*000**

******0****************************************************************

********40***************************************************************

00000000040*****000**00*000000000*00000000000000000000040044000000000*

*00040000000004*00000*00000000000000000*000000000000*000000000000000*

OOOO*oeoOOOOO*oO..000000000000000000000000000000000000000000**ooOOO*****

00000000000*0000000*****00000***4************************-************0

00000000000000000000************0***************************************

* * * * * * * * ** **** * *** **** * 4* * * 00** * * *** * * ** ** ** ** ** * *** * * * * 0* 

000000000000****0*0***********0**********************00*******000***

000000000000000000000000*0000*00000000000000*0************************

000000000000**000*0000000000000000*000*******0*0000***~ 0**

**********0**************** 0* ****** **********0*********

0000000000000000**0*00000000000000000*0000000000**000000000000 *00**

*

*

*

0 SPECIFICATIONS FOR liYBRIDw1 AND GTSPLIT(>1
*
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*

*T

*

**.**.*********************Ofl******************************** ******

************************************.**********************t**t *********

***************************************************************** e****e
******* * *****.****..****************n. tee coot oeneeo******

**t****d***************O*************************O*t*****

DO 1280 SECT-i,NUMCRAXS (SANM (COLUMN, ROW))
Define the CR absorber radius. 

CURRENTSURF-CRAXDIM (DANENUM (COLUMN, ROW) .,SECT)
CURRENTSURFLALEEL-0
DO 1190 V-i, (SN-i)

IF (SURETYPESVEC(V).EQ.'CZ*) THEN
IF (ABS (SURFVALUESPEC(V)-CURRENTSURF) .LT. (0.0001)) THEN

CURETSURFLAEEL-V
EXIT

ENDIF
ENDIF

1190 CONTINUE
IF (CURRENTSUFAEEL. EQ.0) THEN

CRAXAESSURF (SECT) -SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESE'EC (SN) -CURRENTSURF
SN-SN+1

ELSE
ICRAXAESSURF (SECT) -CURRENTSURFLABEL

ENDrF
Define the CR absorber top surface.

CURRENTSURF-ENDFZTHEIGHT (DESNUM (COLUMROW), 2) +
o CRAXDIN (ENUM (COLUMN, ROW), 4, SECT) +
o CRAXDXNM(BANIOWN(COLUMN, ROW), 5, SECT)

IF (CURRENTSURF.GE.SURFVALUESPEC(UEETOPSURF)) THEN
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CURRENTSURF-SURFVALUESPEC (UEFTOPSURF)
ENDIF
CURRENTSURFLABEL-0
DO 1200 V-1,(S-1)

IF SURFTYPESEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

1200 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

CRAXABSTOPSURF(SECT)-SN
SURETYPESPEC(SN)-' I'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
CRAXABSTOPSURF(SECT)-CURRENTSURFLABEL

ENDIF
O Define the CR absorber bottom surface.

CURRENTSURF-ENDFITHEIGHT (DESNUM (COLUMN, ROW), 2) +
c CPAXDIH(BANXNM (COLUMN,ROW),4,SECT)

IF (CUARRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) THEN
CURRENTSURF-SURFPaLUESPEC(UEFTOPSURF)

ENDIF
CURRENTSURFLABEL-0
DO 1210 V-i,(SN-i)

IF SURFTYPESPEC(V).EQ.'PZ) TEN
IF (ABS(SURFVALU ESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

1210 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

CRAXABSBOTTOMSURF( SECT) -SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
CRAXABSBOTTOMSURF(SECT)-CURRENTSURFLABEL

ENDIF
* Define the CR cladding inner radius.

CURRENTSURF-CRAXDIM (LACNUM(COLUMNROW),2,SECT)
CURRENTSURFLABEL-0
DO 1220 V-i, (SN-i)

IF (SURFTYPESPEC(V).EQ.'CZ') THEN
IF ABS(SURrFALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLAkBEL-V
EXIT

ENDIF
ENDIF

1220 CONTINUE
IF CURRENTSURFLABEL.EQ.O) THEN
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I.,

CRAXCL1DIRSURF(SECT) -SN
SDRETYPESPEC(SN)-CZ'
SURFMVLUESPEC (SN) -CURRENTSURF
SN-SN+i

ELSE
CRAXCLADIRSUE (SECT)-CURRENTSURFLABEL

ENDIF-
* Define the CR claddlng outer radius.

CURRENTSURF-CRhXDIH(BANKNUM (COLUMN, ROW), 3, SECT)
CURRENTSURnABEL-0
DO 1230 V-1i (SN-1)

IF (SURE YESPEC(V).EQ.'CZt) THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURE7LBEL-V
EXIT

ENDIF
ENDIF

1230 CONTINUE
IF CURRENTSURFIABEL.£0.0) TEEN

CRAXCLADORSURF(SECT)-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURIENTSURF
SN-SN+1

ELSE
CRAXCLADORSURF(SECT)-CURRENTSURFLABEL

ENDIF
TOPSECT-1
DO 1240 C-2,NMCRAXS(BANENUM(COLUMN,ROW))

IF (SURFVALUESPEC(CRAXCLADTOPSURr(C)).GT.
c SURFVALUESPEC(CRAXCLADTOPSURF(TOPSECT))) THEN

TOPSECT-C
ENDIF

1240 CONTINUE
* Define the CR cladding top surface.

IF (SECT.EQ.TOPSECT) TEN
CUUENTSURF-CRAXDIH (BANXNUM (COLUMN, ROW) ,4, SECT) +

c CRAXDI(BIANKNUI(COLUMN,ROW),5,SECT)+
c ENDFITHEIGRT(DESNUM(COLUMN,ROW),2)+
c CRADIM(BANKNUM(COLUMNROW),7)

ELSE
CURRENTSURF-CRAXDIM (BANKNUM (COLUMN, ROW), 4, SECT)+

e CRAXDZM(BANPNUM(COLUMN,ROW),5,SECT)+
e E£NDFITHEIGHT(DESNUM(COLUMN,ROW),2)

ENDIF
IF (CURRENTSUPF.GE.SURFVALUESPEC(UEFTOPSURF)) THEN

CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)
ENDIF
CURRENTSURFLABEL-0
DO 1250 V-i,(SN-i)

IF (SURFTYPESEC(V).EQ.'PZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLIABEL-V
EXIT

ENDIF
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_ )

ENDIF
1250 CONTINUE

IF CURRENTSURFLABEL.EQ.O) THEN
CRAXCLWTOPSURF (SECT) -SN
SURFTYPESPEC(SN)-'PZ'
SURFML UESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
CRAXCLADTOPSURF(SECT)-CURRENTSURFLABEL

ENDIF
BOTSECT-1
DO 1260 C-2,NUMCRAXS(BANNUM(COLUMN,ROW))

IF (SURFUILUESPEC(CPRAXCLADBOTTOMSURF(C)).LT.
c SURFUALUESPEC(CRAXCLADBOTTOMSURF(BOSECT)))- THEN

BOTSECT-C
ENDIF

1260 CONTINUE
* Define the CR cladding bottom surface.

IF (SECT.EQ.BOTSECT) THEN
CURP.ENTSURF-CRAXDIM (BANKNUM (COLUMN, ROW), 4, SECT)+

c ENDFITHEIGHT(DESNUM(COLUMN,ROW),2)+
c CRADIM (BANKNUM (COLUMN, ROW), 6)

ELSE
CURRENTSURF-CRAXDIH(BANKNUM(COLUMN,ROW),4,SECT)+

c ENDFITHEIGRT(DESNUH(COLUMN,ROW),2)
ENDIF

IF (CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) TEN
CURRENTSURF-SLRFVALUESPEC(UEFTOPSURF)

ENDIF
CURRENTSURFLABEL-O
DO 1270 V-i,(SN-1)

IF *(SURFTYPESPEC(V).EQ.'PZ') TEEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIr
ENDIF

1270 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

CRAXCLADBOTTOHSURF(SECT)-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+I

ELSE
CRAXCLADBOTTOMSURF(SECT)-CURRENTSURFLAEEL

ENDIF
1280 CONTINUE

* Define the GT top surface.
CURRENTSURF-GTDATA(DESNUM(COLUMN,ROW), 3)
IF (CURRENTSURF.GT.SURFYALUESPEC(UEFOPSURF)) TEN

CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)
ENDIF
CURRENTSURFLABEL-0
DO 1290 V-i,(SN-1)
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IF (SURFTYPESPEC(V).EQ.'PZ') TEN
IF (ABS (SURFVAWESPEC(V)-CURENTSURF) .LT. (0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

1290 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) TEN

GTTOPSURF-SN
SURFrTYPESPEC(SN)-'PZ'.
SURFVALUESPEC(SN) CURRENTSURF
SN-SN+1

ELSE
GTTOPSURF-CURRENTSURE1ABEL

ENDIF
* Define the GT bottom surface.

CURRENTSURF-GTDATA(DESNUM(COLUMN,ROW),4)
CURRENTSURFLABEL-0
DO 1300 V-i,(SN-i)

IF (SURFYPESPEC(V).EQ.'11PZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF) .LT. (0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

1300 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

GTBOTSDRF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
GTBOTSRF-CURRENTSURFLABEL

ENDIF
* Define the GT outer radius surface.

CURRENTSURF-GTDATA(DESNUM(COLUMN,ROW),2)
CURRENTSURFLABEL-0
DO 1310 V-i,1SN-i)

IF (SURFIYPESPEC(v).EQ.'Cz') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

1310 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

GTORSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURRENTSURF

. SN-SNe1
ELSE

GTORSURF-CURENTSURFLABEL
ENDIF

* Define the GT inner radius surface.
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CURRENTSURF-GTDATA(DESNUM (COLUMN, ROW), 1)
CURRENTSURFIABEL-0
DO 1320 V-1, (SN-2)

IF SURFTYPESPECV).EQ.'CZ') THEN
IF (ABS (SURFVALUESPEC(V)-CURRENTSURF) .LT. (0.0001)) TEN

CURRENTSURFLABEL-V
EXIT

J:NDIF
ENDIF

CONTINUE
IF CURRENTSURFlABEL.EQ.0) TEN

GTIRSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE

1320

'-j

ENDIF
* Write the GT material cell in this GT universe.
* Determine if the CT material specification has

previously been defined. If it has been previously defined, determine
* the aterial specification label.

CLADMLUNIQUE-.TRUE.
LEAVE-.FALSE.
IF ((COLUMN.NE.1).AND. (ROW.NE.1)) TEN

DO 1340 RO-1,(ROW-l)
DO 1330 C0-1,50

IF ((DESNUM(CORO).NE.0).AND.
c (LANKNUM(CO,RO).EQ.0)) TEEN

'IF (GTHAT(DESNUM(COLUMNROW)).EQ.
c GTNAT(DESNUM(CO,R))) THEN

CIADMLUNIQUE-. FALSE.
LEAvE-.TRUE.
GTML(COLUMN,ROW)-GTML(CORO)
EXIT

ENDIF
ENDIF

1330 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

1340 CONTINUE
IF (LEAVE.EQ..FALSE.) TEN

DO 1360 R-ROW,RoW
DO 1350 CO-1, (COLUMN-i)

IF ((DESNUM(CO,RO).NE.0).AND.
c (BANXNUM(CO,RO).EQ.0)) THEN

IF GTHAT(DEStUM(COLUMN,ROW)).EQ.
c GMHAT(DESNUM(CO,RO))) THEN

CLADMWNIQUE-. FALSE.
LEAVE- .TRUE.
GTML(COLUMN,ROW)-GTMLCCO, RO)
EXIT

ENDIF
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ENDIF
1350 CONTINUE

IV (LEVE.EQ..TRUE.) TEN
EXIT

ENDIF
1360 CONTINUE

ENDIF
ELSEIF (COLUMN.EQ-l).AND.(ROW.NE.l)) THEN

DO 1380 RO-1,(ROW-1)
DO 1370 CO-1,S0

IF ((DESNUM(CO,RO).NE.0).AND.
c (LANKNUM(CO,RO).EQ.0)) THEN

IF (GTMAT(DESNU (COLUMN,ROW)).EQ.
c GTHAT(DESNUM(CORO))) THEN

CLADMLUNIQUE-.FLSE.
LEAVE-.TRUE.
GTML(COLUMN,ROW)-GTML(CORO)
EXIT

'ENDIF
ENDIF

1370 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

1380 CONTINUE
ELSEIF ((ROW 6EQ.1).AND.(COLUMN.NE.1)) THEN

DO 1400 RO-1,1
DO 1390 CO-1,COLUMN-i)

IF ((DESNUH(CORO).NE.0).AND.
.c I(EANNUMCOR).EQ.0)) THEN

IF (GTMAT(DESNUH(COLUNROW)).EQ.
c GTMAT(DESNUH(CO,RO))) THEN

CLADMLUNIQUE-.FALSE.
LEAVE-.TRUE.
GTND(COLUMN,ROW)-GTML(CORO)
EXIT

ENDIF
ENDIF

1390 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

1400 CONTINUE
ENDIF
IF CLADMLUNIQUE.EQ..TRUE.) THEN

GTML(COLUMNROW)-MN
* Check Guide Tube Material

IF GTHAT(DESNUM(COLUMN,ROW)).EQ.1) THEN
DO 1410 C-1,2

.IF (C.EQ.1) THEN
WRITE(200,9300) GTML(COLUMN,ROW)

ELSEIF C.EQ.2) THEN
WRITE(200,9301)
WRITE(200,7000)
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WRITE(200,7001)
WRITE(200,7002)
WMITE(200,9302)
WRITE(200,7003)
WRITE(200,7004)
WRITE(200,7005)
WRITE(200,9303)
WRITE (200, 9304)

ENDIF
1410 CONTINUE

ELSEIF (GTMAT(DESNUM(COLUMN,ROW))
c .EQ.2) TEN

DO 1420 C-1,2
IF C.EQ.1) THEN

WRITE(200,9305) GTHL (COLUMNROW)
ELSEIF C.EQ.2) THEN

WRITE(200,9306)
WRITE(200,9307)
WRITE(200,9308)
WRITE(200,9309)
WITE (200,9310)
WRITE(200,7006)
WRITE(200,7007)
WRITE (200, 7008)
WRITE(200,9311)
WRITE(200,9312)
WRITE200,7009)
WRITE(200,7010)

UWRITE(200,7011)
WRITE(200,9313)
WRITE(200, 7012)
WRITE(200,7013)
WRrTE(200,7014)
WRITE(200,7015)

ENDIF
1420 CONTINUE

ELSEIr (GMAT lDESNUM(COLUMN,ROW))
c .EQ.3) THEN

DO 1430 C-1,2
IF C.EQ.1) THEN

WRITE(200,9314) GTML(COLUMN,ROW)
ELSEIF C.EQ.2) THEN

WRITE(200,9315)
WRITE(200,9316)
WRITE(200,9317)

RITE (200, 9318)
WRITE(200,7016)
WRITE(200,7017)
WRITE(200,7018)
WRITE(200,9319)
WRrTE(200,9320)
WRITE(200,7019)
WRITE(200,7020)
WRITEt200,7021)
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WRITE(200,9321)
HITE (200,7022)
WRITE (200,7023)
WITE (200,7024)
WRITE (200,7025)
WRITE(200, 9322)
WRITE(200,9323)
WRITE (200,9324)
WRITE (200,9325)
WRITE(200,9326)
WRITE (200, 9327)
WITE (200,7026)
WRITE (200,9328)
WRITE (200,9329)
WRITE (200, 9330)

ENDIF
1430 CONTINUE

ENDIF
HN-MSN+1

ENDIF
IF (GTMhT(DESNUK(COLUMN,RW)).EQ.1) TEN

CLADRO-6.56
ELSEIF (GTMkTDESNUM(COLUMNROW)).EQ.2) TEEN

CLADRO-7 .90
ELSEIF (GTMT(DESNUM(COLUMN,ROW)).EQ.3) TEEN

CLADRHO-8.19
ENDIF
WRITE(30,1440) LN, GTML(COLUMN,ROW), (*CLADRHO),
GTIRSURF,

c (-1*GTORSURF), (-*GTTOPSURF), GTBOTSURF,
c GTUNIV (COLUMN, ROW)

1440 FORMTT,14,T6,14,Tll,F.5,T25,I4,iX,14,iX,14,lX,14,
c ' IHP:N-i D-',I4, S Guide tube')

LN-LN+1
SPACEIGHT-0. 0

* Loop through the spacer and moderator regions along the axial
* length of the GT (from top to bottom).

DO 1450 SPN-iNUMOFSPACERS(DESNUM(COLUMN,ROW))
SPACHEIGHT-SPACHEIGHT+SPACERHEIGHT(D4SNUM(COLUMN,ROW),SPN)

1450 CONTINUE
DO 1530 SPN-1,NUMOFSPACERS(DESNUM(COLUMNROW))

* Define the homogenized spacer region bounding surfaces.
IF (SPN.EQ.1) TEEN

SPACERTOPSURF-UEFSOTTOMSURF
CURRENTSURF-SURFJALUESPEC(UEFBOTTOMSURF)-

c SPACEREIGET(DESNUM(COLUMN,ROW),SPN)
CURRENTSURFLABEL-0
DO 1460 V-1, (SN-i)

IF SURFTYESPEC(V).EQ.'PZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF
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140 CONTINUE
IF CURRENTSURFLREEL.EQ.0) TEN

SPACERBOTTOMSUEFSN
SURFTYFESPEC(SN)-'PZ'
SUREVALUESPEC (SN) -CURRENTSURF
SN-SN+1

ELSE
SPACERBOTTOMSURF-CURENTSURFlABEL

ENDIF
WATERREGIONTOPSURF-SPACERBOTTOMSURF
CURRENTSURF-SPACERDIST(DESNUH(COLUMN,ROW),(SPN+1))
CURRENTSURFLAEEL-0
DO 1470 V-i, (SN-I)

IF SURFTYPESPEC(V).EQ.'PZ9) TEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CURRENTSURFLRBEL-V
EXIT

ENDIF
ENDIF

1470 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) TEEN

WATERREGIONBOTTOMSURF-SN
SURFTYPESPECSN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
WATERREGIONBOTTOMSURF-CURRENTSURFLhBEL

ENDIF
ELSEIF ((SPN.NE.2).AND.(SPN.NE.

c NUHOFSPACERS(DESNUM(COLUMN,ROW)))) TEN
SPACERTOPSURF-WATERREGIONBOTTO!SURF
CURRENTSURF-SURFVALUESPEC(WATERREGIONBOTTOMSURF)-

c SPACERREIGHT(DESNUM(COLUMN,ROW),SPN)
CURRENTSURFLABEL-O
DO 1480 V-1,(SN-1)

IF (SURE YPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

1490 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

SPACERBOTTOKSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN* 1

ELSE
SPACERBOTTOMSURF-CURRENTSURFLABEL

ENDIF
WATERREGIONTOPSURF-SPACERBOTTOMSURF
CURRENTSURF-SPACERDIST(DESNUM(COLUMN,ROW),(SPN+1))
CURRENTSURFLABEL-O
DO 1490 -1,(SN-i)
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1490

IF (SURFTYPESPEC(V).EQ.'PZ') TEN
IF (S(SURFVALUESPEc(v)-CURpTSUpF .LT. (0.0001)) THEN

CURRENTSURF[ABEL-V
EXIT

ENDIF
ENDIF

CONTINUE
IF (CURRENTSURL EL. EQ.0) THEN

WATERREGIONBOTTOMSURF-SN
SURETYPESPEC(SH)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SNf1

ELSE
WATERREGIONBOTTOMSURF-CURPENTSRFLABEL

ENDIF
ELSEIF (SPN.EQ.NUMOFSPACERS(DESUM(COLUMN.ROW))) THEN

SPACERTOPSURF-WATERREGIONBOTTOMSURF
CURRENTSURF-SRFVALUESPEC (WATEREREGIONBOTTOMSURF) -
SPACERHEIGHT(DESNUM(COLUmN,ROW),SpN)
CURRENTSURFLADEL-O
DO 1500 V-i,(SN-i)

IF (SURFTYPESPEC(V).EQ.1PZ') TEEN
IF (ABS(SURFYALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

CONTINUE
IF (CURRENTSCRFLABL.EQ.0) TEEN

SPACERBOTTOMSURF-SK
SURFSYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
SPACERBOTTOMSURP-CURRENTsuRFLAsE

ENDIF

C

1500

WATERREGIONTOPSURF-SPACERBOTTOMSURF
ATERREGIONBOTTOMSURF-NODEBOTTOMSURF

ENDIF
* Write the current homogenized spacer region cell in this GT universe.

WRITE(30,1510) LN, OMOSPACMLWUM(DESNUM(COLUMN,ROW),SPN),
c .(-l*HOMSPACERDEN(DESNUM COLUMN,POW), SPN)), GTORSURF,
c (-12SPACERTOPSURF), SPACERBOTTOMSURF, GTUNIV(COLUMN,ROW),
c SPN

1510 FORHAT(TlI,14,T6,14,TllG14.8,T25,14,1X,14,lXI4,
c INP:N-l U-,I4,
c ' $ Homogenized region for pacer ',12)

LN-LN+1
* Write the water region cell below the current homogenized spacer cell
in this GT universe.

WRITE(30,1520) LN, BMODML, (-1'*ODDENSITY), GTORSURF,
c (-l*WATERREGIONTOPSURF), ATERREGIONBOTTONSURF,
c GTUNIV (COLUMN, ROW)

1520 FORMATCTl,14,T6,14,Tll,FlO.S,T25,I4,1X,14,1X,14,
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c ' IMP:t-l U-',I4, ' $ Borated moderator region')
LN-LWIN+1

1530 CONTINUE
DO 1950 SECT-i,N MCRAXS(BAN}M (COLUMN,ROW))

IF (SUREVALUESPECICMXAESOTTOHSURF(SECT)) .LT.

C SUREVALUESPEC(UEFTOPSURF)) THEN
* Check Control Rod Absorber Material

CRABS-MN
DO 1560 C-l,CRAESAXMAT(SAN1KH(COLUMNROW),2,SECT)

IF (C.EQ.l) TEN
WRITE(200,1540) CRABSML,

c CRABSAXZAXDS(BANKNWM(COLUMNROWC, SECT),
c (-1*CRABSAXNTS(BANMOUM(COLUMN,ROW) CSECT)),
c ASSYID (COLUMN, ROW)

1540 FORMAT (Ti,'IM',14,T9,A9,3X,G14.6,
c '. $ Control Rod Absorber Material in Assembly ',
c AS)

ELSE
WRTE (200,1550)

c CMBSAXZAIDS (BANNUM(COLUMN, ROW) , C, SECT),
c (-i*CRABSAXWTS(BANNUM (COLUMN,ROW),CSECT))

1550 FORMATT9,A9,3X,Gl4.6)
ENDIF

1560 CONTINUE
MN-MN+l

* Write the CR absorber cell in this CR universe.
WRITE(30,1570) LN, CRABSML,

c (-I*CRABSAXOAT(BANKNUM(COLUMNROW) , 1, SECT)),
c (-l*CRWBSSURF(SECT)),
c (-l*CRAXASTOPSURF(SECT)), CRAXABSBOTTOMSURF(SECT),
c CRAUNrV(COLUMNROw)

1570 FORMAT(Tl,14,T6,14,T11,FIO.6,T25,r4,IX,14,1X,14,
c ' IMP:N-i D-',13,' S Control rod absorber material')

LN-L2+l
Write the absorber-to-cladding gap cell in this CR universe.

WRITE(30,1580) LN, (*CRAXCLADIRsURF(SECT)),
c CRAXABSSURF(SECT), -l*CRAXABSTOPSURF(SEcT)),
c CRAXABSBOTTOMSORF(SECT)o, cRAUNIV(cOLUMNROW)

1580 FORMKT(TI,I4,T6, '0',T25,14,1X,14,iX,14,lX,14,
c ' IMP:N-l U-',13,' $ Absorber-to-cladding gap')

LN-LN+l
ENDIF

* Write the CR cladding cell in this CR universe.
* Determine if the CR cladding material specification has
* previously been defined. If it has been previously defined, determine
* the cladding material specification label.

CLADMLUNIQUE-.TRUE.
LEAVE-.EALSE.
IF (COLUMNNE.l).AND.(ROW.NE.l)) TEN

DO 1600 RO-I,(ROW-1)
DO 1590 CO-1,50

IF (EANKNUM(CORO).NE.0) THEN
IF BANKDES(BANKNUM(CO,RO)).EQ.'CRA ') TEN

IF (CRAXCLADHAT(BANKNUM(COLUMN,ROW),SECT).EQ.
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c CRAMAT (EBNKNUM tCO, D))) THEN
CLADMLUNIQUE-. FALSE.
LEAVE-. TRUE.
CRAXCADML (COLUMN, ROW, SECT)-CRCIADMI (CO. RO)
EXIT

ENDIF
IF (CRPXCLADMT (ANENU(COLUMNROW),SECT) .EQ.

c CEAXCLADMAT(BANNUM (CRO),SECT)) THEN
CLADMLUNIQUE-. FALSE.
LEAVE-.TRUE.
CRAXCLADML(COLUMN,ROW,SECT)-

c CRAXCLDML (CO, RO, SECT)
EXIT

ENDIF
ENDIF
ENDIF

1590 CONTINUE
IF LEAVE.EQ..TROE.) TEEN

EXIT
ENDIF

1600. CONTINUE
IF LEAVE.EQ..TALSE.) THEN

DO 1620 RO-ROW,ROW
DO 1610 CO-i,(COLUMN-i)
IF BANENUM(CORO).NE.0) TEEN
IF BANKDES(BANKNUM(CORO)).EQ.vCRA ') THEN

IF (CECLADMAT(BANKNUM(COLUMN,ROW)).EQ.
c CRAXCLADMAT(BANKNUM(CORO),SECT)) THEN

CLADMLUNIQUE-. FALSE.
LEAVE-.TRUE.
CRAXCLADML(COLUMNROW,SECT)f-CRCLADML(CORO)
EXIT

ENDIF
IF (CRAXCLADt4T(BANKNUM(COLUMNROW),SECT).EQ.

c CRAXCLADMT(BANNNUMCO,RO).SECT)) THEN
CLADMLUNIQUE-.FALSE.
LEAVE- .TRUE.
CRAXCLADML(COLUMN, ROW.SECT)-

c CRAXCLADML (CO, RO, SECT)
EXIT

ENDIF
ENDIF
ENDIF

1610 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

1620 CONTINUE
ENDIF

ELSEIF (COLUMN-EQ.1).AND.(ROW.NE.1)) THEN
DO 1640 RO-1,(ROW-1)

DO 1630 CO-1,50
IF (EANKNUM(CORO).E.0) THEN
IF (BANKDES(MANKNUM(CORO)).EQ.'CRA ') THEN
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It (CRCZA 1)AT(BAI NUM(COLN,.OW) ) .EQ.
C CRAXCLDMT (BANKNUK (CO, RO), SECT) ) THEN

CLAMUNIQUE- .FAlSE.
LEAVE-.TRUE.
CRJlCLADML (COLUMN, ROW, SECT) -CRCLAM (CO, RO)
EXIT

ENDIF
IF CRAXCLADMAT(EANUNM(COLUMN,ROW),SECT).EQ.

c CRAXCIADMAT(BAlNM(CO.RO),SECT)) TEN
CLADMLUNIQUE-.FALSE.
LEAVE-.TRUE. -
CEAXCLADML (COLUMN, ROW, SECT)-

c CRAXCLADML(CO,RO,SECT)
EXIT

ENDIF
ENDIF
ENDIF

1630 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

1640 CONTINUE
ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.1)) THEN

DO 1660 RO-1,1
DO 1650 CO-1, (COLUMN-i)

IF BANKNUM(CO,RO).NE.O) THEN
IF (BA KDES(BANKNUM(CO,RO)).EQ.'CRA 1) TBEN

IF CRATDBANNUM(COLUHNR0)) .EQ.
c CRAXCLADMAT(BANKNUM(CO,RO),SECT)) THE

CLADMLUNIQUE-. FALSE.
LEAVE-. TRUE.
CRAXCLAMI (COLUMN, ROW, SECT) -CRCLAM (CO, RO)
EXIT

ENDIF
IF (CRAXCLAD4AT(BANKNUM(COLUMN,ROW),SECT).EQ.
CRAXCLADMAT(BANKNUM(CO,RO),SECT)) TEEN

PAMMUNIQUE-. FALSE.
LEAVE- . TRUE.
CRAXCLADML(COLUMN,ROW,SECT)-

c CRAXCLADML(CO,RO,SECT)
EXIT

ENDIF
ENDIF
ENDIF

1650 CONTINUE
IF (LEAVE.EQ..TRUE.) TEEN

EXIT
ENDIF

1660 CONTINUE
ENDIF

IF (SURFVALUESPEC(CRAXCLADBOTTOMSURF(SECT)).LT.
c SUREVALUESPEC (UEFTOPSURF)) THEN

IF (CLADMLUNIQUE.EQ..TRUE.) THEN
CRAXCLADML(COLUMN,ROW,SECT)-MN
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* Check Control

1670

c

1680

C

Rod Cladding
IF (CpAXCLADMAT(BANKxUM(COLUMN,ROW),SECT).EQ.1) THEN

DO 1670 C-1,2
IF C.EQ.l) THEN

WRITE(200,9300) CRAXCLADL (COLMNMROW,SECT)
ELSEIF C.EQ.2) TEN

WRITE(200,9301)
WRITE(200,7000)
WRITE(200,7001)
WRITE(200,7002)
WRITE(200,9302)
WRITE(200,7003)
WRITE(200,7004)
WRITE(200,7005)
WRITE(200,9303)
WRrTE(200,9304)

ENDIF
CONTINUE

ELSEIF (CRAXCLAMH (SANKNtM(COLUMN,ROW),SECT)
.EQ.2) THEN

DO 1680 C-1,2
IF C.EQ.1) TEEN

WRITE(200,9305) CRhXCLADML(COLUMN,ROW,SECT)
ELSEIF C.EQ.2) THEN

WRITE(200,9306)
WRITE(200,9307)
WRITE(200,9308).
WRITE(200,9309)
WRITE(200,9310)
WRITE(200,7006)
WRITE(200,7007)
WRITE(200,7006)
RITE(200,9311)
WRITE(200,9312)
WRITE(200,7009)
WRITE(200,7010)
WRITE(200,7011)
WRITE(200,9313)
WRITE(200,7012)
wRrTE(200,7013)
WRITE(200,7014)
WRITE(200,7015)

ENDIF
CONTINUE

ELSEIF (CRAXCLADHAT(BANNUMH(COLUMN,ROW),SECT)
.EQ.3) THEN

DO 1690 C-1,2
IF (C.EQ.1) THEN

WRITE(200,9314) CRAXCLADML(COLUMN,ROW,SECT)
ELSEIF C.EQ.2) THEN

WRITE(200,9315)
WRITE(200,9316)
WRITE (200, 9317)
WRITE(200,9318)
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WRITE (200,7016)
WRITE (200,7017)
WRITE (200,7018)
WRITE (200, 9319)
WRITE(200,9320)
WRITE (200,7019)
WRITE(200,7020)
WRITE (200,7021)
WRITE (200,9321)
HRITE200,7022)
WRITE (200,7023)
WRITE (200,7024)
WRITE (200,7025)
WRITE (200,9322)
WRITE(200,9323)
WRITE(200,9324)
WRITE (200, 9325)
WRITE (200,9326)
WRITE (200,9327)
WRITE (200,7026)
WRITE(200,9326)
WRITE(200,9329)
WRITE (200,9330)

ENDIF
1690 CONTINUE

ENDIF
MN-HN+1

ENDIF
IF CRAXCLAUMT(BANXNUH(COLUMN,ROW),SECT).EQ.1) TEN

CLADRED-6.56
ELSEIF (CRAXCLADMAT(BANKNUM(COLUMN,ROW),SECT).EQ.2) TEN

CLADRHO-7.90
ELSEIF (CRAXCLADMAT(BANENUM(COLUMN,ROW),SECT).EQ.3) THEN

CLADRHO-B.19
ENDIF
WRITE(30,1700) LN, CRAXCLADML(COLUMN,ROW,SECT),

c (-i*CLDRHO),* CRAXCLADIRSURF(SECT),
c (-l*CRAXCLADORSURF(SECT)), (-1*CRAXCLADTOPSURF(SECT)),
c CRAXCLADBOTTOMSURF(SECT), CRAUNIV(COLUMNO ROW)

1700 FORMNT(T,4,6,I4,T1,F.5T25,I4,1X,4,iX,r4,1X,14,
c ' IMP:N-1 U-',13,' $ Control rod cladding')

LN-LN+1
ENDIF

Write the CR upper plenum cell in this CR universe.
* Determine if the CR upper plenum material specification has
* previously been defined. If it has been previously defined, determine

the upper plenum material specification label.
CRUPMLUNIQUE-.TRUE.
LEAVE-.FALSE.
IF ((COLUMN.NE.l).AND.(ROW.NE.l)) THEN

DO 1720 RO-i,(ROW-i)
Do 1710 CO-1,50

IF (BANKNUMCO,RO).NE.0) THEN
IF (BANKNUM(COLUMN,ROW).EQ.
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c EANXNUM(CO,RO) ) TEN
CRUPMLUNIQUE-. FMSE.
LEAVE-.TRIE.
CRU'L (COMN, ROW) -CRUPHL (CO, RO)
EXIT

ENDIF
ENDIF

1710 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

1720 CONTINUE
IF (LEVE.EQ..FALSE.) THEN

DO 1740 RO-ROW,ROW
DO 1730 CO-1,(COLUMN-1)

IF BANKNU(CO,RO).NE.0) THEN
IF -(ANKNUM(COLUMN,ROW).EQ.

c B3ANENUM(CORO)) THEN
CRUPHLUNIQUE-.FALSE.
LEAVE-. TRUE.
CRUPHL (COLUMN, ROW) -CRUPML (CO, RO)
EXIT

ENDIF
ENDIF

1730 CONTINUE
IF LEAVE.EQ..TRUE.) TEN

-- EXIT
ENDIF

1740 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.1).AND.(ROW.NE.1)) THEN
DO 1760 RO-i,(ROW-1)

DO 1750 CO-1,50
IF (BANKNUH(CO,RO).NE.0) THEN

IF (CRBNWM (COLUMN, ROW) .EQ.
c ANNUM(CO,RO)) THEN

CRUP1LUNIQUE-.FALSE.
LEAVE-.TRUE.
CRUPL (COLUMN,ROW)-CRUPMLICORO)
EXIT

ENDIF
ENDIF

1750 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

1760 CONTINUE
ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.1)) THEN

DO 17B0 R0-1,
DO 1770 CO-, (COLUMN-i)

IF (EANKNUM(CO,RO).NE.0) THEN
IF (BANKNUM(COLUMN,ROW).EQ.

c hBANKNUM(CO,RO)) THEN
CRUPMLUNIQUE-.FALSE.
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LEAVE-.TRUE.
CRUPHL (COLUMN, ROW)-CRUPL (CO. RO)
EXIT

ENDIF
ENDIF

1770 CONTINUE
IF (LEAVE.EQ..TRUlE.) THEN

EXIT
- . ENDIF
iB0 CONTINUE

ENDIF
IF (SURFVALUESPEC(CRAXABTOPSUPRF(TOPSECT)) .LT.

c SURFVALUESPEC(UEFTOPSURF)) THEN
* IF CRUPHLUNIQUE.EQ.-TRUE.) TEN

CRUML (COLUMN, ROW) -MN
* Check Control Rod Upper Plenum Regions

DO 1810 C-1,CRUPLENMAT(EAT NUM (COLUMN,ROW),2)
IF (C.EQ.1) TEEN

WRITE(200,1790) CRUPHL(COLUMNROW),
c CRUPZSBANKNUM (COLUMN,'ROW),C),
c (-*CRUPLENWTS (BANINUM(COLUMN,ROW),C))

1790 FORMAT(Tl,'H',14,T9,A9,3XG14.6,
c ' $ Control Rod Upper Plenum')

ELSE
WRITE (200,1800)

c CRUPZS(BANKNUM(COLUMNROW),C)
c * (-1CRUPLENWTS(BANENUM(COLUMN,ROW),C))

1800 FORMATT9,A9,3XG14.6)
ENDIF

1910 CONTINUE
MN-MN+1

ENDIF
WRITE(30,1820) IN, CRUPHL(COLUMN,ROW),

c (-lCRUPLENMAT(BANKNUM(COLUMN,ROW),1)),
e CRAXABSTOPSURF(TOPSECT),
c (-l*CRhXCLADTOPSURF(TOPSECT))
c (-l*CRAXCLADIRSRF(TOPSCT)),
e* CRAUNIV(COLUMN,ROW)

1820 FOPHAT(Tl,14,T6,14,Tll,F8.ST25,14,1X,I4,lX,14,
c IHP:N-1 -',13,' Control rod upper plenum')

LN-LN+1
ENDIF

* Write the CR lower plenum cell in this CR universe.
Determine if the CR lower plenum material specification has
previously been defined. If it has been previously defined, determine

* the lower plenum material specification label.
CRLPMLUNIQUE-.TRUE.
LEAVE-.FALSE.
IF ((COLUMN.NE.l).AND.(ROW.NE.1)) THEN

DO 1840 RO-l,(ROW-i)
DO 1830 CO-1, 50

IF (BANNNUM(CO,RO).NE.0) THEN
IF (BANKNUM(COLUMN,ROW).EQ.BANKNUM(CO,RO)) THEN

CRLPMLUNIQUE-.FALSE.
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LEAVE-. TRUE.
CRLPML (COLUMN, ROW) -CRLPML (CO, RO)
EXIT

ENDIF
ENDIF

1830 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

1940 CONTINUE
IF LEAVE.EQ..FALSE.) THEN

DO 1860 RD-ROWROW
DO 1850 CO-i,(COLUMN-i)

IF BAmoMwz4CO,RO).NE.0) THEN
IF (EANKNUM(COLUMNROW).EQ.

c BANKNUH(CO,RO)) THEN
CRLPMLUNIQUE-.FALSE.
LEAVE-.TRUE.
CRLPML (COLUMN, ROW) -CRLPL (CO, RO)
EXIT

ENDIF
ENDIF

1850 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

1860 CONTINUE
ENDIF

ELSEIF (COLUMN.EQ.1).AND.(ROW.NE.l)) THEN
DO 1880 RO-1,(ROW-i)

DO 1870 CO-1,50
IF (BANKNM(CO,RO).NE.0) TEN

IF (NKNUM(COLUMN,ROW).EQ.
c BANKNUH(CO,RO)) THEN

CRLPMLUNIQUE-.FALSE.
LEAVE-.TRUE.
CRLPHL(COLUMN,ROW)-CRLPML(CO,RO)
EXIT

ENDIF
ENDIF

1870 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

1880 CONTINUE
ELSEIF ((ROW.EQ.i).AND.(COLUMN.NE.1)) THEN

DO 1900 RO-ii
DO 1890 CO-i,(COLUMN-i)

IF (BANXNUM(CORO).NE.0) THEN
IF (BANKNUM(COLUMN,ROW).EQ.

c BANKNUM(CORO)) THEN
CRLPiLUNIQUE-.FALSE.
LEAVE-.TRUE.
CRLPML(COLUMN,ROW)-CRLPML(CORO)
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EXIT
ENDIF

ENDIF
1E90 CONTINUE

IF (LEAVE.EQ..TRU.L) TEN
EXIT

ENDIF
1900 CONTINUE

ENDIF
IF (SURFVPLUESEC CRAXCLDBOTTOMSUR (BOTSECT)) .LT.

c SURFVPLUESEC (UEFTOPSURF)) THEN
IF CRLPMLUNIQUE.EQ. .TRUE.) THEN

CRLPML (COLUN, ROW) -MN
* Check Control Rod Lower Plenum Regions

DO 1930 C-1,CRLPLENMAT2BANNLUM(COLUMN,ROW),2)
IF (C.EQ.1) TEEN

WRITE(200,1910) CRLPML(COLUMN, ROW),
c CRLPLENZAXDS (LVOMW (COLUMN, ROW ,,C)
c (-l*CRLPLENWTS (LVMM (COLUMN, ROW), C))

1910 FORMAT(Ti.'MNI,14,T9,A9,3XG14.6,
c ' $ Control Rod Lower Plenum')

c

1920
-

1930

c

c
c
C
c

1940
C

1950
* Write

DO

c
c
c

* lNrl

c
C
c
c

1960

ELSE
WRITE(200,1920)
CRLPLENZAIDS ANKNUM (COLUMN, ROW),C),
(-1*CRLPLENWTS (ANKNUM (COLUMN, ROW) C))
FORMAT(T9,A9, 3X,G14. 6)

ENDIF
CONTINUE

HN-MN+1
ENDIF
WRITE(30,1940) LN, CRLPML(COLUMN,ROW),
(-l*CRLPLENMT (DBNKNUM (COLUMN, ROW), 1)),
CRAXCLADBOTTOMSURFIBOTSECT),
(-1*CRAXWSBOTTOMSURF(BOTSECT)),
(-l*CRAXCLADIRSURF(BOTSECT)),
CRAUNIV(COLUMN,ROW)
FORMAT(T1,14,T6,I4,TI,E8.5,T25,14,IX,I4,1X,14,
' IMP:N-1 U-'3,' S Control rod lower plenum')
LN-IN+1

ENDIF
CONTINUE
the moderator inside of the GT in the CR universe
2000 CRSECT-1,NUMCRAXS(BNRNUM (COLOMN,ROW))

IF (SURFVALUESPEC(GTTOPSURF).GE.
SURFVALUESPEC(CRAXCLADTOPSURF(CRSECT))).AND.
(SURFVALUESPEC(GTBOTSURF).LE.
SURFVALUESPEC(CRAXCLADBOTTOMSURF(CRSECT)))) TEN

Lte the moderator cells within the GT in this CR universe.
WRITE(30,1960) LN, MODNL, (-1M*ODDENSITY),
(-1*GTIRSURF),
CRAXCLADORSURF(CRSECT), (1*CRAXCLADTOPSURF(CRSECT)),
CRAXCLADBOTTOMSURF(CRSECT),
CRAUNIV(COLUMN,ROW)
FORMAT(Tl,14,T6,14,T11,FB.5,T25,I4,1X,I4,1X,I4,1X,14,
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e ' IHP:I-1 V-',13,
c S Borated moderator inside uide tube')

LN-LN+1
ELSEIF (SURFVALUESPEC(GTTOPSURF).GE.

c SUREVALUESPEC(CRAXCLADTOPSURF(CRSECT))).AND.
c (SURFYALUESPEC(GTBOTSURF).LT.
c SURFVALUESPEC(CRAXCLADTOPSURF(CRSECT))) .AND.
c (SURFVALUESPEC(GTBOTSURF).GT.
c SURFVALUESPEC(MRAXCLADBOTTOMSURF(CRSECT)))) THEN

WRITE(30,1970) IN, BMODML, (1*MODDENSITY),
c (-1*GTIRSURF),
.c CRAXCIADORSURF(CRSECT), (-1*CRAXCLADTOPSURF(CRSECT))&
c GTBOTSURF,
c CRAUNV (COLUMN,ROW)

1970 FORMAT (Ti, 14,T6,14,TllFS.5,T25,14,IX,I4,iX,I4,iX, 14,
c ' INP:N-1 -',I3,
c ' S Borated moderator inside guide tube')

LN-LN+1
ELSEIF ((SURFMALUESPEC(GTTOPSURF).LT.

c SURFVALUESPEC(CRAXCIADTOPSRF(CRSECT))).AND.
c (SURFVALUESPEC(GTBOTSURF) .LE.
c SURFVALUESPEC (MCXCLADBOTTOMSURF(CRSECT))).AND.
c (SURFVALUESPEC(GTTOPSURF).GT.
c SUREVALUESPEC(CR'XCLADBOTTOHSURF(CRSECT)))) THEN

WRITE(30,1980) LN, BODML, (-1*MODDENSITY),
c (-1*GTIRSURF),
e CRAXCLADORSURFICRSECT), (I*GTTOPSURF),
c CRAXCLADBOTTCMSURF(CRSECT),
e CRAUNIV (COLUMN, ROW)

1980 FOEMAT(T1,14,T6,14,T11,F8.5,T25,14,1X,14,1X,14,1X,14,
c ' INP:N-1 U-',13,
c ' $ Borated moderator inside guide tube')

LN-LN+1
ELSEIF (SURVAWUESPEC(GTTOPSURF).LT.

c SURFYALESPEC (CRXCLADTOPSURF CRSECT)) .AND.
e (SURFVALUESPEC(GTBOTSURF).GT.
c SURFVALUESPEC(CRXCLDBOTTOMSURF(CRSECT)))) THEN

WRITE(30,1990) LN, EHODML, (-l*MODDENSITY),
e (-1*GTIRSURF),
c CRAXCLADORSURF(CRSECT), (1*GTTOPSURF),
e GTBOTSURF,
e CRAUNIV (COLUMN, ROW)

1990 FORHALT(T,I4,T6,14,Tll,F8.5,T2S,I4,1X,I4,1X,I4,lX,I4,
e ' IMP:N-1 U-',13,
c ' $ orated moderator inside guide tube')

LN-LN#1
ENDIF

2000 CONTINUE
WRITE(30,2010) LN, MODML, (-I*MODDENSITY),

c (-1*GTIRSURF),
c (-1*CRAXCLDBOTTOMSURFNUMCRAXS(BANKNUM(COLUMN,ROW)))),
c GTBOTSURF,
c CRAUNIV(COLUMN,ROW)

2010 FORMAT(Tl, 14,T6, 14,T11,F8.5,T25, I4, lX, 14, 1X, 14,
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c 'IMP:N-1 U',13,
c $ Borated moderator inside guide tube'l

LN-LN+1
* Write the lower end-fitting cell specification for this CR universe.

IF (SURFVALUESPEC(GTBOTSURF).GE.
c ENDFITHEIGHT(DESNU4(COLUMN,ROW),2)) THEN

WRITE(30,2020) LN, FMLEFmL(COLUMNRoW),
c (-l*LEFMAT(DESNUM(COLUMN,ROW),1)), (-1*CRLEFTOPSURF),
c CRAUNIV (COLUMN, ROW)

2020 FORNAT(TlI4,T6,I4,Xll,F8.5,T25,14,' IMP:W-l U-',13,
c ' $ Lower end-fitting')

LN-LN+1
ELSE

WRITE (30,2030) LN, FRLEFML(COLUMN,ROW),
c I-l*LEFMT (DESNUM(COLUMN,ROW),1)), (-1*CRLEFTOPSURF),
c GTORSURF,
c CRAUNIV(COLUMNROW)

2030 FORff4(Tl,I4,T6,14,T1,F.5,T25,14,lX,14,
c ' IMP:N-1 U-',13,' S Lower end-fitting')

LN-LN+1
WRITE(30,2040) LN, RLEFDL(COLMN,ROW),

c (-l*LEFlIT(DESNUH(COUMN,ROWJl)),
c (-1*GTBOTSURF),
c (-1*GTORSURF),
c CRAUNIV (COLUMN, ROW)

2040 FORMAT(T1,14,T6,14,Tll,FS.5,T25,14,lX,14,
c I MP:Nm U'',I3,' $ Lower end-fitting')

LN-LN+1
ENDIF

* Write the upper end-fitting cell specification for this CR universe.
GTTOPSURF-GTTOPSURF
GTSECTORSURF(1)-GTORSURF
GTSECTIRSURF (1)GTIRSURF
CRCLADTOPSURF-CRAXCLADTOPSURF(1)
CRCLADIRSURF-CRAXCLADIRSURF(l)
CRCLADORSURF-CRAXCLADORSURF(1)
IF ((SURFVALUESPEC(GTTOPSURF).GE.

c SURFVALUESPEC (UEFOPSURF) ).AND.
c (SURFVALUESPEC(CRCLADTOPSURF).GE.
c SURFVALUESPEC(UEFTOPSURF))) THEN

WPJTE(30,2050) LN, FRUEFmL(COLUM,ROW),
c (-1lUEFMST (IESNUM (COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-PUEFTOPSURF), GTSECTORSURF(1), CRAUNIV(COLUMN,ROW)

2050 FORKATT1,4,T6,I4,T1,F8.S,T25,I4,1X,I4,1X,14,
c ' IP:N-1 U-',13,' S Upper end-fitting')

LN-LN+1
ETSEIF (SURFVALUESPEC(GTTOPSURF).LT.

c SURFVALUESPEC(UEFTOPSURF)).AND.
c (SURFVALUESPEC(GTTOPSURF).GT.
c SURFVALUESPEC(UEFBOTTOHSURF)).AND.
c (SURFVALUESPEC(CRCLADTOPSURF).GE.
c SURFVALUESPEC(UEFTOPSURF))) THEN

bW.TE(30,2051) LN, FRUEFHL(COLUwN,ROW),
c (-1*UEFMdT(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
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c (-1*UEFTOPSURF), GTSECTORSURF(1), CRAUNIV(COLUMN,ROW)
2051 FOMI.T(TlI4, T6,I4,Tll,F8.5,T25,I4,1X,I4,1X,I4,

c ' IP:N-1 U-',13,' S Upper end-fitting')
LN-LN+1
1RITE (30,2052) L, FRUEEML (COLUMN, ROW),

c (-l*UE4T(DESNUH(COLUMN,ROW),l)), GTTOPSURF,
c (-iTEFTOPSURF), CCLADORSURF, (-1*GTSECTORSURF(l)),
C CRAUNIV(COLUMN,ROW)

2052 FOER T(T,I4,T6,I4,Tll,FB.5,T25,4,X,I4,1X,14,1X,I4,
c ' IP:N-1 U-',13,' U Upper end-fitting')

LN-LN+1
ELSEIF ((SURFVALUESPEC(GTTOPSURF).LE.

c SURFVALUESPEC(UEFBOTTOESURF)).AND.
c (SURFYALUESPEC(CRCLIWTOPSURF).GE.
c SURFVALUESPEC(UEFTOPSURF))) TEEN

WRITE(30,2053) LN, FRUEEML(COLUMN,ROW),
c (-*UEFMdT(DESNUM(COLUMNROW),l)), UEFBOTTOMSURF,
c (-1IUEFTOPSURF), CRCLADORSURF, CRAUNIV(COLUMN,ROW)

2053 FO MTT1,14,T6,14,T11,F8.S,T25,I4,1X,14,1X,14,
c ' IP:N-1 U-',13,' U Upper end-fitting')

LN-LN+1
ELSEIF ((SURFVALUESPEC(GTTOPSURF).GE.

c SURFVALUESPEC(UEFTOPSURF)).AND.
c (SURFVALUESPEC(CRCLADTOPSURF).GT.
c SURFVALOESPEC tUEFBOTTOSURF)).AND.
c (SUREVALUESPEC(CRCLADTOPSURF);LT.
c SURFVALUESPEC(UEF7OPSURF))) THEN

WRITE(30,2054) LN, MRUEFML(COLUMN,ROW),
c (-1*UEFlMT(DESNM (COLUMNROW),1)), EFEBOTTOMSURF,
c (-l*UEFTOPSURF), GTSECTORSURF(1), CRAUNIV(COLUMN,ROW)

2054 FORMLT(TI4,T6,14,Tll,F.5,T25,14,1X,I4,lX,r4,
c ' IMP:N-1 U-',13,0 S Upper end-fitting')

LNLN+1
WRITE(30,2055) LN, FRUEFML(COLUMN,ROW),

c (-l*UEFMT(DESNUM(COLUMN,ROW),1)), CRCLADTOPSURF,
c C-PUEFTOPSURF), (*GTSECTIRSURF(l)),
c CRAUNIV(COLUMN,ROW)

2055 FORHPMT(TS1,4,T6,I4,11,FS.5,T25,14,lX,I4,1X,I4,
c I IMP:N-1 U-'13,' Upper end-fitting')

LN-LN+1
ELSEIF ((SUFUVALUESPEC (GTTOPSURF) .LT.

c SURFUALUESPEC(UEFTOPSURF)).AND.
c (SURFVALUESPEC(GTTOPSURF).GT.
c SURFVALUESPEC(CRCLADTOPSURF)).AND.
c (SURFVALUESPEC(CRCLADTOPSURF).GT.
c SURFVALUESPEC(UEFEBOTTOMSURF)).AND.
c (SUREVALUESPEC(CRCLADTOPSURF).LT.-
c SURFVALUESPEC(UEFTOPSURF))) THEN

WRrTE(30,2056) LN, FRUEFEL(COLUMN,ROW),
c (-IUEFMAT(DESNUM(COLUMN,ROW),l)), UEFBOTTOMSURF,
c (-1*UEFTOPSURF), GTSECTORSURF(1), CRAUNIV(COLUMN,ROW)

2056. ORMAT(Tl,14,T6,14,Tll,FS.5,T25,I4,lX,I4,lX,I4,
C ' IP:N-1 U-',I3,' S Upper end-fitting')

LN-LN+1
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WRITE(30,2057) L, IFML(CO MN,ROW),
c (-1'UEAT (DESNUM(COLUMN,Rw),1)) cRcLADToPSURF,
c (-2*UEFTOPSURF), -(*GTSECTIRSURF1).
C CRANrV (COLUM, ROW)

2057 FORMAT(.T1,I4,T6,14,Tll,.FB.S,T25,14,1X,14,1X,14,
c ' IMP:V-1 U-',13,' S Upper end-fitting')

LN-LN+1
WRITE(30,2056) LN, FRUEFML(COLUMN,ROW),

c (-1*UEFMAT(DESNUH(COLUMN,ROW),1)), GTTOPSURF,
C (-1*EFTOPSURF), GTSECTIRSURF(1),*
c (-l*GTSECTORSURF(l)), CRAUNIV(COLUMN,ROW)

2058 FORMLT(T1,14,T,14,T1,F.5,T25,14,X,14,1XI4,1X,14,
c I MP:N-1 -',13,' S Upper end-fitting')

LN-LN+1
ELSEIF ((SURFVALUESPEC(GTTOPSURF).EQ.

c SURFVALUESPEC(CRCLADTOPSURF)).AND.
c (SURFALUESPEC(CRCLADTOPSURF) .GT.
c SURYVALUESPEC(UEFBOTTOMSURF)).AND.
c (SUIFVALUESPEC(CRCADTOPSURF).LT.
c SURFVLUESPEC UEFTOPSURF))) TEN

WRITE(30,2059) LN, FRUEFML(COLUMN,ROW),
c (-1*UEFMAT(DESNUM(COLUMN,ROW),1)), UEFBOTTCHSURF,
e (-l*UEFTOPSURF),.GTSECTORSURF(l), CRAUNIV(COLUMN,ROW)

2059 FORMAT(T,I4,T6,4,Tl,F8.5,T25,14,IX,14,1X,14,
e ' IHP:N-1 U-',13,' Upper end-fitting')

_L-LN+
WRITE(30,2060) LN, FRUEFML(COLUMN,ROW),

e (-*UEFAT(DESNUM(COLUMN,ROW),l)), CRCLADTOPSURF,
c (-1*UEFTOPSURF), (-1*GTSECTORSURF(l)),
e CRAUNIV(COLUMN,ROW)

2060 FORMT(Tl,4qT6,4,T1,F.5,T25,14,lX,14,1X,14,
e ' IHP:N-1 -',13,' $ Upper end-fitting')

LN-LN+1
ELSEIF (SURFVALUESPEC(GTTOPSURF).LT.

e SURFVALUESPEC(CRCLADTOPSURF)).AND.
e (SURFVALUESPEC (GTTOESURF).GT.
e SUREVALUESPEC(UEFBOTTOMSURF)).AND.
e (SURVALUESPEC(CRCLADTOPSURF).GT.
c SUREVALUESPEC(UEFBOTTOMSURF)).AND.
e (SURV'ALUESPEC(CRCLADTOPSURF).LT.
c SURFVALUESPEC(UEFTOPSURF))) TEEN

WRITE(30,2061) L, FRUEFML(COLUMN,ROW),
e (-1*UEENAT(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-l*UEFTOPSURF), GTSECTORSURF(l), CRAUNIV(COLUHN,ROW)

2061 FORMAT(T,I4,T6,4,Tll,F.5,T25,I4,lX,14,1X,I4,
c ' IP:N-1 U',13,' $ Upper end-fitting')

L-N+1
WRITE(30,2062) LN, FRUEFML(COLUMN,ROW),

c (-l*UEFHAT(DESNUM(COLUMN,ROW),1)), CRCLADTOPSURF,
c (-I*UEFTOPSURF), I-*GTSECTORSURF11)),
c CRAUNIV(COLUMN, SOW)

2062 EORMAT(T2,14,T6,r4,T1, FE.ST25, 4,lX,I4,lX,I4,
c ' IMP:N-1 U-',13,' S Upper end-fitting')

LN-LN+1
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WRITE(30,2063) IN, FRUEFML(COLUMNROW),
c (-*UEFMAT(DESNUM(COLUHN,ROW),l)), GTTOPSURF,
* c l-(*CRCLADTOPSURF), CRCLADORSURF,
c (-*GTSECTORSURF l)), CRAUNIV(COLUMNROW)

2063 FORAT(T,14,T6,4,T11,F.5,T25,14,1X,I4,1X,14,lX,I4,
c IMPsN-1 U-',13,' $ Upper end-fitting')

LN-LN+1
ELSEIF ((SURFVALUESPEC(GTTOPSURF).LE.

c SURFWhLUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC(CRCLADTOPSURF).GT.
C SURFVALUESPEC(UEFDOTTOHSURF)).AND.
c (SURFVALUESPEC(CRCLADTOPSURF).LT.
c SURFVALUESPEC UEFTOPSURF))) THEN

WRITE(30,2064) LN, FRUEFML(COLUMNROW),
c (-2*UEFMAT(DESNUM(COLUMN,ROW),l)), UEFBOTTOMSURF,
c (-1*UEFTOPSURF) , CRCLADORSURF, CUNIV(COLUMN,ROW)

2064 FORMT (Ti,14,TC,14,Tll,FS.5,T25,14,IX,14,IX,I4,
c ' IMP:N-1 U',3,' $ Upper end-fitting')

LW-LN+1
WRITE(30,2065) LN, FRUEFML(COLUMN,ROW),

* (I*UEFMT(DESNUM(COLUMN,ROW),1)), CRCLADTOPSURF,
C (-1*UEFOPSURF), (-1*CRCLADORSURF),
e CRAUNIV(COLUMN,ROW)

2065 FORMA(Tl,14,T6,14,Tll,F8.5,T25,14,lX,14,lXI4,.
c ' IP:N-1 U',13,' $ Upper end-fitting')

LN-LN+1
ELSEIF ((SURFVALUESPEC(CRCLADTOPSURF).LE.-

c SURFVALUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC (GTTOPSURF) .GE.
c SUR}ALUESPEC (UErOPSURF))) THEN

WRITE(30,2066) L, FUEML (COLUMN,ROW),
c (-l*UEFHT(DESNUM (COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-1*UEFTOPSURF), GTSECTORSURF(1), CRAUNIV(COLUMN,ROW)

2066 FORMAT(T,14,T6,4,Tll,F.5,T25,14,lX,I4,lX,14,
c ' IMP:NwI U-',13,' $ Upper end-fitting')

LN-LN+1
WRITE(30,2067) LN, FRUEFML(COLUMN,ROW),

c (-1*UEFAT(DESNUM(COLUMN,ROW),1)), CRCLADTOPSURF,
c (-1*UEFTOPSURF), (-l*GTSECTIRSURF(l)),
c CRAUNIV (COLUMN, ROW)

2067 FORAT(TI,14,T6,14,TllFS.5,T25,14,1X,14,1X,14,
c I IMP:N-1 U-',13,' S Upper end-fitting')

LN-LN+1
ELSEIF ((SURFVALUESPEC(CRCLADTOPSURF).LE.

c SUREVALUESPEC(UEFBOTTOMSURF)).AND.
c (SURFYALUESPEC(GTTOPSURF).LT.
c SUREVALUESPEC(UEFTOPSURF)).AND.
c (SURFVALUESPEC(GTTOPSURF).GT.
c SURFVALUESPEC(UEFEOTTOMSURF))) THEN

WITE(30,2068) LN, FRUEFML(COLUMN,ROW),
c (-lUEMAT(DESNUM(COLUMN,ROW),l), EFBOTTOMSURF,
c (-1*UEFTOPSURF), GTSECTORSURF(l), CRAUNIV(COLUMN,ROW)

2068 FORMAT(Tl,14,T6,14,T11,FS.5,T25,4,X,14,2X,I4,
c ' IP:N-1 U-",X3,' $ Upper end-fitting')
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LN-LN+1
WRITE(30,2069) LN, FRUElL(COLUMNROW),

c (-1*UEFMAT(DESNUH(COLUMN,ROW),1)), CRCLADTOPSURF,
C (-*UEFTOPSURF), (-l*GTSECTIRSURF(l)),
c CRAUNIV COLUMN, ROW)

2069 FORMAT(T1,14,T6,14,T11,r8.5,T25,14,lX,14,1X,4,
C ' IP:N-1 U-',I3,' u Upper end-fitting')

LN-LN+1
WRITE(30,2070) LN, FRUEFNL(COLUMN,ROW),

c (-l*UEAT(DESNUM(COLUHN,ROW), l)), GTTOPSURF,
c (-1*UEFTOPSURF)OP (-l*GTSECTORSURF(l)),
.C GTSECTIRSURF(1), CRAUNIV(COLUMN,ROW)

2070 FORMAT(T,14,T6,14,Tll,F8.5,T25,14,1X,14,1X,14,1X,14,
c ' IHP:N-1 U-',13,' U Upper end-fitting')

LNw-Nw1
ELSEIF ((SURFVPLUESPEC(CRCLADTOPSURF).LE.

c SURFVhLESPECCUEF9OTTOMSURF)).AND.
c (SURFVALUESPEC(GTTOPSUR).LE.
c SURFVALUESPEC(UEFBOTTOMSURF))) TEEN

WRITE(30,2071) LN, FRUEFM(COLUMN,ROW),
c (-l*UEFAIt(DESNUM(COLUMN,ROW),)), UEFBOTTOMSURF,
c (-1*UEFTOPSURF), CRAUNIV(COLUMN,ROW)

2071 FORA;T(T1,14,T6,14,T11,F8.5,T25,I4,1X,14,
c ' IMP:N-1 U-',I3,' $ Upper end-fitting')

LN-LNI1
ENDIF

*****************************-******

****.***.***********.***************

*************************************

*************************************

*******.*****************************

*********--**************************
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* SPECIFICATIONS FOR HYBRZDCl SD GTSPLIT-1
*

4****ELSE*F ***HY*R*D.NE.1).A*b.(GTS*L*T.E*.1** THEN

******Define*the*C*absorber*radius..

LS IF (ABSID.UR1 AND.S E(TSPLITENTS.1). T.HE00N TE

CORRENTURLAEL-0RLBE-

EXIT
ENDIF

ENDIF
2100 CONTINUE

IF (CURRENTSURFLABEL.EQ.0) THEN
CRMBSSURF-SN
SURFTYPESPEC (SN) -'CZt
SURFVALUESPEC (SN) -CURRENTSURF
SN-SN+1

ELSE
CRAESSURF-CURflENTSURFLABEL

END! F
Define the CR absorber top surface.

CURRENTSURF-ENDFITHEIGHT (DESNUM (COLUMN, ROW), 2) +
c CRADIM(BANKNUM(COLUMN,ROW)4)+
c CIRADIM (BANKNUM (COLUMN, ROW) , 5)
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IF (CURRENTSURF.GE.SUREVALUESPEC (UEE$OPSUJRF)) THEN
CURRENTSURF-SURVJLUESPEC (UEETOPSURF)

ENDIF
CURRENTSURFLABEL-0
DO 2110 -1, (SN-1)

IF (SURFYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2110 CONTINUE
IF CURRENTSURFLABEL. EQ. 0) THEN

'CRABSTOPSURF-SN
SURFTYFESPEC(SN)- 'PZ
SURFVALUESPEC(SN)-CURJiENTSURF
SN-Sx41

ELSE
CRABSTOPSURF-CURRENTSaRFLABEL

ENDIF
* Define the CR absorber bottom surface.

CURRENTSURF-ENDFITHEIGHT(DESNWU(COLUMN,ROW),2)+
c CRADIHANJNUM (COLUM, ROW), 4)

IF CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) THEN
CURRENTSURF-SURFVALUESPEC UEFTOPSURF)

3 ENDIF
CURRENTSURFLABEL-0
DO 2120 V-1,(SN-1)

IF (SDRFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVAWESPEC(V)-CUaRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2120 CONTINUE
IF (CURENTSURFLABEL.EQ.0) THEN

CRABSBOTTOMlSURF-SN
SURFTYPESPECSN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
CRABSBOTTOMSURF-CURRENTSURFLABEL

ENDIF
* Define the CR cladding inner radius.

CURRENTSURF-CRADIM(BANKNUI(COLUMN,.ROW),2)
CURRENTSURFLABEL-0
DO 2130 V-1,(SN-1)

IF (SURFTYPESPEC(V).EQ.'CZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2130 CONTINUE
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IF CURRENTSURFLABEL.EQ.O) THEN
CRCLaDIRSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFYALUESPEC (SN) -CURRENTSURF
SN-SN+1

ELSE
cRCLADIRsURF-CURRENTSURFLABEL

ENDIF
* Define the CR cladding outer radius.

CURRENTSURF-CRADIM(BANXNUM(COLUMN, ROW),3)
CURRENTSURFLABEL-0
DO 2140 V-1, (SN-i)

IF (SRFTYPESPECV).EQ.$CZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF) .LT. (0.0001)) THEN

CURRENTSUFLAEEL-V
EXIT

ENDIF
ENDIF

2140 CONTINUE
IF CURRENTSURFIAEL.EQ.0) TEN

CRCLADORSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
CRCLADORSURFCURRENTSURFLABEL

ENDIF
* Define the CR cladding top surface.

CURRENTSURP-EHDFITHEIGHT(DESNUM(COLUMN,ROW),2)+
c CRADIM BANENUM (COLUMN, ROW) , 4) +
c CRADIM (BANKNUM (COLMN, ROW) , 5) +
c CRADIH (BANIOU (COLUMN, ROW), 7)

IF (CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) TEN
CURRENTSURF-SUREVALUESPEC (UEETOPSURF)

ENDIF
CURRENTSURFLABEL-0
DO 2150 V-1, (SN-)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2150 CONTINUE
IF (CURRENTSURFLBEL.EQ.0) THEN

CRCLADTOPSURF-SN
SURFTYPESPEC(SN)-PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
CRCL&DTOPSURF-CURRENTSURFLABEL

ENDIF
* Define the CR cladding bottom surface.

CURRENTSURF-ENDFITHEIGHT(DESNUM(COLUMN,ROW),2)+

ft -. .,
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c CRADIN (BANK (COLUMN, ROW), 4)-
c CRADI (BANKNUH(COLUMN,ROW), 6)

IF (CURRENTSURF. GESURFVALUESPEC(UEE1TOPSURF)) THEN
CURRENTSURr-SURFVALUESPEC (UEI-PSURF)

ENDIF
CURRENTSURFLASEL0
DO 2160 V-1, (SN-1)

IF (SURFTYPESPECIV).EQ.'PZ') THEN
IF (ABS(SURFVALVESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURELABEL-V
EXIT

ENDIF
ENDIF

2160 CONTINUE
IF CURRENTSURFLABEL.EQ.O) TEN

CRCLADBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSORF
SN-SN+1

ELSE
CRCLADBOTTOMSURF-CURRENTSURFLABEL

ENDIF
IF (SURFVALUESPEC(CRABSBOTTOMSURF).LT.

c SURFVALUESPEC(UEFTOPSURF)) THEN
* Check Control Rod Absorber Material

CRABSWM-WN
DO 2190 C-1,CRASMT(BANKNUM(COLUMN,ROW),2)

IF C.EQ.1) TEEN
WRITE(200,2170) CRABSML,

c CRABSZATDS(BANKNUMICOLUMN,ROW),C),
c (-*CRBSWTS(BAcNUHM(COLUMNROW),C)),
c ASSYID(COLUMN,ROW)

2170 FORMAT(T1,'K' 14,T9,A9,.3X,G14.6,
c ' S Control Rod Absorber Material in Assembly ',
c A5)

ELSE
WRITE(200,2160) CRABSZAIDS(BANKNUM(COLUmN,ROw),C),

c (-l*CRABSWTS(EANKNUM(COLUMN,ROW),C))
2180 FPORAT(T9,A9,3X,G14.6)

ENDIF
2190 CONTINUE

NN-MN+l
* Write the-CR absorber cell in this CR universe.

WRITE(30,2200) LN, CRABSML,
c (-1*CRABSMAT(BANKNM(COLUMNROW),1)) (*CRABSSURF)-,
c (-1*CRABSTOPSURF), CRABSBOTTOMSURF,
c CRAUNIV(COLUMN,ROW)

2200 FORMAT(T1,14,T6,14,Tll,F10.6,T25,14,1X,I4,IX,14,
c ' IMP:N-l U-'4,3,' 5 Control rod absorber material')

LN-LN+1
* Write the absorber-to-cladding gap cell in this CR universe.

WRTE30,2210) LN, -1*CRCLADIRSURF), CRABSSURF,
c (-I*CRABSTOPSURF),
c CRABSBOTTOMSURF, CRAUNIV(COLUMN,ROw)
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2210 FORMAT(T1,14,76, O',T25,14,IX,14,lX,14,iX,14,
c I IMP:Y-1 -',13,' $ Absorber-to-cladding gap')

LN-LN+l
ENDIF

* Write the CR cladding cell in this CR universe.
* Determine if the CR cladding material specification has
* previously been defined. If it has been previously defined, determine
* the cladding material specification label.

CLADHLUNIQUE-.TRUE.
LEAVE- ALSE.
IF ((COLUHN.NE.l).AND.(ROW.NE.1)) THEN

DO 2230 RO-i,(ROW-1)
DO 2220 CO-1,50

IF (BANKNUM(CO,RO).NE.O) THEN
IF (BANKDES(BANKNUH(CO,RO)).EQ.'CRA 1) THEN

IF CRC ADUMT(BANKNUM(COLUMN,ROW)).EQ.
c CR=CLADMA!(BANKNUH(CORO))) THEN

CLADMLUNIQUE-. FALSE.
LEAVE-.TRUE.
CRCLDML (COLUMN, ROW) -CRCLADML (CO, RO)
EXIT

ENDIF
ENDIF
ENDIF

2220 CONTINUE
3 IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

2230 CONTINUE
IF (LEAVE.EQ..FALSE.) THEN

DO 2250 RO-ROW,ROW
DO 2240 CO-i,(COLUMN-i)
IF BANKNUM(c,RO).NE.0) THEN
IF (EAN1DES(ANXNUMCO,RO)).EQ.'CRA ') THEN

IF (CRCLADMAT(BANKNUM(COLUMN,ROW)).EQ.
c CRCLADMAT(BANKNUM(CO,RO))) THEN

CLADNLUNIQUE-. FALSE.
LEAVE-.TRUE.
CRCLADML(COLUMN, ROW)-CRCLADMtL(CO,RO)
EXIT

ENDIF
ENDIF
ENDIF

2240 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

2250 CONTINUE
ENDIF

ELSEIF (COLUMN.EQ.l).AND.(ROW.NE.l)) THEN
DO 2270 RO-1,(RO.W-1)

DO 2260 CO-1,50
IF BAXNM=(CORO).NE.0) THEN
IF (BANKDESMAmNONUM(CO,RO)).EQ.'CRA ') THEN
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IF (CRCLDMhT(BANKCNUM(COLUMNROW)) .EQ.

c CRCLAMAT (BANENUM( CO, RO))) THEN
CIADMLUNIQUE-. FALSE.
LEAVE-. TRUE.
CRCLDNL( (COLUMN, ROW) -CRCLDML (CO, RO)
EXIT

ENDIF
ENDIF
ENDIF

2260 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

2270 CONTINUE
ELSEIF ((ROW.EQ.l).AND.(COLUMN.NE.1)) THEN

DO 2290 RO-1,1
WO 2280 CO-,(COLUMN-l)

IF (BANXNUM(CO,RO).NE.0) THEN
IF BA=NDESBAN1KNUM(CO,RO)).EQ.'CRA ') THEN

IF CRCLfDMAT(BANKNUM(COLUNN,ROW)).EQ.
c CRCLADMT (BANKNUM(CORO))) TEN

CLADHLUNIQUE-.FALSE.
LEAVE-.TRUE.
CRCLADML (COLUMN, ROW) -CRCLADM (CO, RO)
EXIT

) ENDIF
ENDIF
ENDiF

2280 CONTINUE
IF LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

2290 CONTINUE
ENDIF

IF (SURFVALUESPEC(CRCLADBOTTOMSURF).LT.
c SURFVALUESPEC(UEFOPSURF)) THEN

IF (CLADMLUNIQUE.EQ..TRUE.) THEN
CCLD L (COLUMN,ROW)-MN

Check Control Rod Cladding
IF (CRCLADMAT(BANKNUM(COLUMN,ROW)).EQ.1) THEN

DO 2300 C-1,2
IF C.EQ.1) TEN

WRITE(200,9300) CRCIA(DL(COLUMNROW)
ELSEIF (C.EQ.2) THEN

WRITE(200,9301)
WRITE(200,7000)
WRITE(200,7001)
RITE(200,7002)
WRITE(200,9302)
WRITE(200,7003)
WRITE(200,7004)
WRITE (200, 7005)
WRTE(200,9303)
WRITE (200,9304)



Waste Package Operations Engineering Calculation

Wte: CRC teactivity Calmdations for Sequoyah Unit 2
Document Identifier. BOODOOODD01717-0210-00006 REV 00 Attachment , Page 487 of 656

ENDIF
2300 CONTINUE

ELSEIF (CRCLADMAT (BANKNUM (COLUMN, ROW)
C .EQ.2) THEN

DO 2310 C-1,2
IF (C.EQ.1) TEEN

WRTE(200,9305) CRCLDML(COLUMN,ROW)
ELSEIF (C.EQ.2) THEN

WRITE(200,9306)
WRITE(200,9307)
WRITE(200,9308)
WRITE(200,9309)
WRITE(200,9310)
WRITE(200,7006)
WRITE(200,7007)
WRITE (200,70083
WRITE (200,9311)
WRITE1200,9312)
WRITE(200,7009)
WRITE(200,7010)
WRITE(200,7011)
WRITE (200,9313)
WRSTE(200,7012)
WRITE(200,7013)
WRITE(200,7014)
WRITE (200,7015)

ENDIF
2310 CONTINUE

ELSEIF (CRCLADeT (BANKNUM(COLUMNROW))
c .EQ.3) THEN

DO 2320 C-1,2
IF C.EQ.1) THEN

WRITE(200,93143 CRCLADHL(COLUMN,ROW)
ELSEIF C.EQ.2) TEN

WRITE(200,9315)
WRITE (200,9316)
WRITE (200, 9317)
WRITE (200, 9318)
WRITE(200,7016)
WRITE(200,7017)
WRITE(200,7018)
WRITE(200,9319)
WRITE(200,9320)
WRITE(200,7019)
WRITE(200,7020)
WRITE(200,7021)
WRITE (200,9321)
WRITE(200,7022)
WRITE(200,7023)
WRITE(200,7024)
WRITE (200,7025)
WRITE (200, 9322)
WRITE(200,9323)
WRITE(200,9324)
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.

WRITE(200,9325)
WRITE(200,9326)
WRITE(200,9327)

WRITE(200,7026)
WRITE(200,9329)
WRITE(200,9329)
WRITE(200,9330)

ENDIF
2320 CONTINUE

ENDIF

ENDIF
IF CRCLADMAT(BANOUM(COLUMN,ROW)).EQ.1) THEN

CLADRX0-6.56
ELSEIF (CRCLADtAT(BANKNUM(COLUMNROW)).EQ.2) THEN

CLADZB-7. 90
ELSEIF (CRClI^DJMT B(ANUM(COLUMN,ROW)).EQ.3) TEEN

CLADREO-8.19
ENDIF
WRITE(30,2330) LN, CCLAMDL (COLUMN,ROW), (-l*CLADRHO),

o cCRLADIR F,
c (-l*CRCLADORSURF), (-1*CRCLAMTOPSURF), CRCLADBOTTOMSURF,
c CRAUNIV (COLUMN, ROW)

2330 FOEMAT(T1,14,T6,14,Tll,F8.5,T25,14,IX,14,lX,14,lX,14,
c ' IMP:N-l U',13,' $ Control rod cladding')

LN-LN+l
ENDIF

* Write the CR upper plenum cell in this CR universe.
* Determine if the CR upper plenum material specification has
* previously been defined. If it has been previously defined, determine
* the upper plenum material specification label.

CRUPHLUNIQUE.TRUE.
LEAVE-.FALSE.
IF ((COLUMN.NE.1).AND.(RO.NE.l)) TEEN

DO 2350 RO-l,(ROW-1)
DO 2340 CO-i,50

IF ([ANXNUM(CO,RO).NE.0) THEN
IF BANXNUM(COLUMN,ROW).EQ.

c EANKHUM(CO,RO)) THEN
CRUPMLUNIQUE-.FALSE.
LEAVE-.TRUE.
CRUPRL(COLUMN,ROW)-CRUPML(CORO)
EXIT

ENDIF
ENDIF

2340 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

2350 CONTINUE
IF LEAVE.EQ,.FALSE.) THEN

DO 2370 RO-ROW,ROW
DO 2360 CO-i,(COLUMN-i)

IF (NKNUM(CO,RO).NE.0) THEN
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IF (BANKNUm(COLUMN,ROW).EQ.
c BANNH(CO,RO)) TEN

CRUPEUNIQUE- .FALSE.
LEAVE-.TRUE.
CRUPML (COLUMN, ROW) -CRUPE (CO, RO)
EXIT

ENDIF
ENDIF

2360 CONTINUE
IF LEAVE.EQ..TRUE.) TEEN

EXIT
ENDIF

2370 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.l).AND.(ROW.NE.1)) TEN
DO 239.0 RO-i,(R0W-l)

DO 2380 CO-1,50
IF (SANENUM(CO,RO).NE.0) TEN

IF (BANKNUH (COLUMN, ROW) EQ.
c EANKNU (CO, RO)) TEEN

CRUPILUNIQUE-.FALSE.
LEAVE-.TRUE.
CRUPML(COLUHN,ROW)-CRUPL (CO,RO)
EXIT

ENDIF
ENDIF

2380 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

2390 CONTINUE
ELSEIF (ROW.EQ.1).AND.(COLUMN.NE.1)) THEN

DO 2410 RO-1,1
DO 2400 CO-1,(COLUMN-1)

IF (SANKNUM(CORO).NE.0) THEN
IF (BANKNMD(COLUMN,ROW).EQ.

c BANOKNUM(CO, RO) ) TEN
CRUPKILNIQUE-.FALSE.
LEAVE- .TRUE.
CRUPML(COLUMN, ROW) -CRUPNL (CO, RO)
EXIT

ENDIF
ENDIF

2400 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

2410 CONTINUE
ENDIF

IF SURFVALUESPEC(CRASTOPSURF).LT.
c SURFVALUESPEC(UEFTOPSURF)) THEN

IF (CRUPMLUNIQUE.EQ..TRUE.) THEN
CRUPML (COLUMN, ROW) -MN

* Check Control Rod Upper Plenum Regions
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C
C

2420
C

DO 2440 C-l,CRUPLENAT(BANM(COLUMNROW) ,2)
IF C.EQ.1) THEN

WRITE(200,2420) CRUPML(COLUMN,ROW),
CRUPZS BRNKNUM(COLUMN,ROW) ,C),
(-l*CRUPLENWTS (BAN1KNUM (COLUMN, ROW),C))
FORMAT(Ti, 'M',14,T9,A9,3XG14-6,
1 S Control Rod Upper Plenum')

. I

ELSE
WRITE(200,2430)

c CRUPZS(BANKNUM(COLUMN,ROW),C),
C (-lCRUPLENWTS (BANKNUM(COLUMN,ROW),C))

2430 FORMAT(T9,A9,3X,Gl4.6)
ENDIF

2440 CONTINUE
MN-MN+l

ENDIF
WRITE(30,2450) LN, CRUPML(COLUHN,ROW),

c (-l*CRUPLENHAT (ANCNUM (COLUMN,ROW), 1)),
c CRABSTOPSURF,
c .(-l*CRCLADTOPSURF), -l*CRCADIRSURF),
c CRAUNIV(COLUMN,ROW)

2450 FORMAT(,4,T6,14Tll,F.S,T25,14,lX,14,IX,14,
c ' IP:N-l UI3,' $ Control rod upper plenum')

LN-LN+l
ENDIF

* Write the CR lower plenum cell in this CR universe.
* Determine if the CR lower plenum material specification has
* previously been defined. If it has been previously defined, determine
* the lower plenum material specificatign label.

CRLPMLUNIQUE-.TRUE.
LEAVE-.FALSE.
IF (COLUMN.NE.l)j.AND.(ROW.E.l)) THEN

DO 2470 R-l, (ROW-i)
DO 2460 CO-1,50

IF .(ANU0=CO,RO).KE.0) THEN
IF (EANKNUM(COLUMN,ROW).EQ.BANKNUM(CO,RO)) THEN

CRLEMLUNIQUE-.FALSE.
LEAVE-.TRUE.
CRLPML(COLUMN,ROW)-CRLPML(CO,RO)
EXIT

ENDIF
ENDIF

2460 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

2470 CONTINUE
IF LEAVE.EQ..FALSE.) THEN

DO 2490 RO-ROW,ROW
DO 2480 CO-I,(COLUMN-i)

IF (BANKQUH(CO,RO).NE.0) THEN
IF (BANKNUM(COLUMN,ROW).EQ.

c DANKNUM(CO,RO)) THEN
CRLPMLUNIQUE-.FALSE.
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LEAVE-.TRUE.
CRPL fCOLUMN, ROW)= Lf00, RO)
EXIT

ENDIF
ENDIF

2480 CONTINUE
IF LEAVE.EQ..TRUE.) TEEN

EXIT
ENDIF

2490 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.l).AND.(ROW.NE.I)) TEN
DO 2510 RlitROW-1)

DO 2500 CO-i,50
IF BANENUN(CORO).NE.0) TEEN

IF (BAXNWKNM COLUMN,ROW).EQ.
c EANKWMU(CO,RO)) TEEN

CRLPMLUNIQUE-.FALSE.
LEAVE-.TRUE.
CRLPKL(COLUMN, ROW)-CRLPML(CO,RO)
EXIT

ENDIF
ENDIF

2500 CONTINUE
IF LEAVE.EQ..TRUE.) TEEN

EXIT
ENDIF

2510 CONTINUE
ELSEIF ((ROW.EQ.i).AND.(COLUMN.NE.i)) THEN

DO 2530 RD-1,1
DO 2520 CO-i,(COLUMN-i)

IF BANKNUMCO,O).NE.0) THEN
IF (EANKNUM(COLUMN,ROW).EQ.

c BANKNDM(CO,RO)) TEEN
CRLPMUNIQUE-.FALSE.
LEAVE-.TRUE.
CRLPMI(COLUMN,ROW)-CRLPHL(CO,RO)
EXIT

ENDIF
ENDIF

2520 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

2530 CONTINUE
ENDIF

IF (SURFVLUES PEC(CRCLADBOTTOMSURF).LT.
c SURFVALUESPEC(UEETOPSURF)) THEN

IF CRLPHLUNIQUE.EQ..TRUE.) TEN
CRLPML(COLUMN,ROW)-MN

Check Control Rod Lower Plenum Regions
DO 2560 C-1,CRLPLENMAT(BANKNUM(COLUMN,ROW),2)

IF C.EQ.1) TEN
WRITE(200,2540) CRLPML(COLUMN,ROW),
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c
c

2540
c

CRLPLENZAIDS (BANKNUM (COLUMN, ROW),C,
(-l*CRLFLENWTS (BANM(COLUMN, ROW) ,C )
FORMAT (Ti, 'M', I4, T9,A9, 3X,G14 .6,

* ' $ Control Rod Lower Plenum')

.)

ELSE
WRITE (200,2550)

c CRLPLEUZAIDS(BANKNUM(COLUMN,ROW),C),
c (-l*CRLPLENWTS(BANKNM(COLUMN,ROW),C))

2550 FORMAT(T9,A9,3XGl4.6)
ENDIF

2560 CONTINUE
MN-MN+l

ENDIF
WRITE(30,2570) LK, CRLPML(COLUMN,ROW),

c (-1*CRLPLENHAT(BANMNUM(COLUMN,ROW), l))# CRCLADBOTTOMSURF,
c (-l*CRABSBOTTOMSURF), (-l*CRCLADIRSURF),
c CRAUNIV(COLUMN,ROW)

2570 FORMAT(Tll4,T6,14,Tll,FS.S,T25,14,lX,14,iX,14,
c a IMP:- U-',13,' $ Control rod lower plenum')

LN-LN+i
ENDIF

DO 2620 SECT-i,NUMOFGTAXS(DESNUM(COLUMNROW))
* Define the GT section top surface.

CURRENTSURF-GTAXDATA (DESNMJ (COLUMN, ROW), 3, SECT)
IF (CURRENTSURF.GT.SURFVALUESPEC UEFTOPSURF)) TEN

CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)
ENDIF
CURRENTSURFLABEL-0
DO 2580 V-1,(SN-i)

IF (SURFPYPESPEC(V).EQ.'PZ') TEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CURRENTSURFLABEL-V
EXIT

ENDIF
*ENDIF

25E0 CONTINUE
IF CURRENTSURFLABEL.EQ.0) TEN

GTSECTTOPSURF(SECT)-SN
SURFTYPESPEC(SN)-'PZ'
SURFYVALUESPEC(SN)-CUERENTSURF
SN-SN+l

ELSE
GTSECTTOPSURF (SECT)-CURRENTSURFLABEL

ENDIF
* Define the GT section bottom surface.

CURRENTSURF-GTAXDATA (DESNUM(COLUMN,ROW),4,SECT)
CURRENTSURFLABEL-0
DO 2590 V-i,(SN-i)

IF (SURFTYPESECV).EQ.'PZ') TEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0002)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF
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2590 CONTINUE
IF (CURRENTSURFLABEL.EQ.O) THEN

GTSECTEOTSURF (SECT)-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
GTSECTBOTSURF(SECT)-CURRENTSURFLABEL

ENDIF
Define the GT section outer radius surface.

CURRENTSURF-GTAXDATA (DESNUM (COLUMN, OW), 2, SECT)
CURRENTSURFLABEL-0
DO 2600 V-i,(SN-i)

IF (SURFTYPESPEC(V).EQ.'CZ') THEN
IF (ABS(SURFVLUESpEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURHENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2600 CONTINUE
IF ICURRENTSURFLABEL.EQ.0) THEN

GTSECTORSURF(SECT)-SN;
SURtTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURENTSURF
SN-SN+1

ELSE,
GTSECTORSuRF(SECT)-CUR(ENTSURFLAEL

ENDIF
* Define the GT section inner radius surface.

CURRENTSURF-GTAXDATA(DESNUM(COLUMN,ROW),4,SECT)
CURRENTSURFLABEL-0
DO 2610 V-i,(SN-i)

IF (SURETYPESPEC(V).EQ.'CZ') THEN
IF (ABS(SURFVALUESPECIV)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLRBEL-V
EXIT

ENDIF
ENDIF

2610 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

GTSECTIRSURF(SECT)-SN
SURETYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
GTSECTIRSURF(SECT)-CURRENTSURFLADEL

ENDIF
2620 CONTINUE

* Write the GT material cell
DO 2750 SECT-1,NUMOFGTAXS (DESNUM(COLUMN,ROW))

* Determine if the GT material specification has
* previously been defined. If it has been previously defined, determine
* the material specification label.

CLADMLUNIQUE-.TRUE.
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LEAVE-. FALSE.
IF ((COLUMN.NE.1) .AND. (ROW.NE.1)) TEN

DO 2640 O-1, (ROW-i)
DO 2630 CO-iS0

IF (DESNM(CO,RO) .NE.0) .AND.
c (BANKNM(CO,RO).EQ.0)) TREN

IF GTAXAT (DESNUM(COLUMNROW) ,SECT) .EQ.
c GTHT DESNUM(CO,RO)) THEN

CLADUIQUE-. FALSE.
LEAVE-.TRUE.
GTAXML (COLMN, ROW, SECT) -GHL (CO, RO)
EXIT

ELSEIF (GTAXHAT(DESNUM(COLUMN, ROW),SECT).EQ.
c GTAXMAT(DESNUM(CORO),SECT)) THEN

CLADMLUNIQUE-.FALSE.
LEAVE-. TRUE.
GTAXML (COLUMN, ROW, SECT) -GTAXML (CO, RO, SECT)
EXIT

ENDIF
ENDIF

2630 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

2640 CONTINUE) IF (LEAVE.EQ..FALSE.) THEN
DO 2660 RO-ROW,ROW

DO 2650 CO-l,(COLUmN-1)
IF ((DESNUM(CORO).E.O) .AND.

c (BANKNUM(CO,RO).EQ.0)) THEN
IF (GTAXAT(DESNUM(COLUMNROW),SECT).EQ.

c GTMAT(DESNUM(CO,RO))) TEN
CLAIMLUNIQUE-.FALSE.
LEAVE-.TRUE.
GTAXML (COLUMN, ROW, SECT) -GTHL (CO, RO)
EXIT

ELSEIF (GTAXMAT(DESNUM(COLUMN,ROW),SECT).EQ.
c GTI&XGAT(DESNUM(CO,RO),SECT)) THEN

CIADMLUNIQUE-. FALSE.
LEAVE-.TRUE.
GTAXML(COLUMNROW,SECT)-GTAXML(CO,RO,SECT)
EXIT

ENDIF
ENDIF

2650 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

2660 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.i)JAND.(ROW.NE.i)) TEEN
DO 2680 RO-i,(ROW-i)

DO 2670 CO-1,50
IF (DESNUM(CO,RO).NE.0).AND.
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c

C

c

2670

2680

c

c
I .

(BANKNUM(C0RO).EQ.0)) THEN
IF (GTAXMNT(DESNUM(COLUMN,ROW),SECT).EQ.
GTORT(DESNUM(CORO))) THEN

CLADMLUNIQUE-. FALSE.
LEAVE-.TRUE.
GTAXML(COLUMN,ROW,SECT)-GTML(CO,RO)
EXIT

ELSEIF GTAXAT(DESNUM(COLUMN,ROW),SECT).EQ.
GTAXAT(DESNUM(CO,RO),SECT)) THEN

CLAMMLUIQUE-. FALSE.
LEAVE-. TRUE.
GTPAML(COLUMN,ROW,SECT)-GTAXML (CO,RO,SECT)
EXIT

ENDIF
ENDIF

CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

CONTINUE
ELSEIF ((ROW.EQ.1).AND.ICOLUMN.NE.1)) THEN

DO 2700 R-1,1-
DO 2690 CO-1,(COLUMN-2)

IF ((DESNUM(CO,RO).NE.0).AND.
(BANXNUH(CO,RO).EQ.0)) TEN
IF (GTAXkT (DESNUM(COLUMN,ROW),SECT).EQ.
GTHhT(DESNUM(CO,RO))) THEN

CIADHICSIQUE-.FALSE.
LEAVE-.TRUE.
GTAXML (COLUMN, ROW, SECT) -GTML (CO, RO)
EXIT

ELSEIF (GTAXHAT(DESNUM(COLUMN,ROW),SECT).EQ..
GTAXMAT(DESNUM(CORO),SECT)) THEN

CLADMLUNIQUE-.FALSE.
LEAVE-. TRUE.
GTAXML(COLUMN,ROW,SECT)-GTAXML(CO,RO,SECT)
EXIT

ENDIF
ENDIF.

CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

CONTINUE
ENDIF
IF CLADMLUNIQUE.EQ..TRUE.) THEN

GTAXHL(COLUMN,ROW,SECT)-MN
.de Tube Material

IF (GTAXHAT (DESNUM(COLUMN,ROW),SECT) .EQ.1) THEN
DO 2710 C-1,2

IF C.EQ.1) THEN
WRITE(200,9300) GTAXML(COLUMN,ROW,SECT)

ELSEIF C.EQ.2) THEN
WRITE (200, 9301)

c

2690

2700

* Check Gu1
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WRITE (200,7000)
WRITE(200, 7001)
WRITE(200, 7002)
WRITE (200,9302)
WRITE (200,7003)
WRITE (200,7004)
WRITE(200,7005)
WRITE (200, 9303)
WRITE (200, 9304)

ENDIF
2710 CONTINUE

ELSEIF (GTAXMAT (DESNUM (COLMWN, ROW),SECT)
c .EQ.2) THEN

DO 2720 C-1,2
IF (C.EQ.1) THEN

WRITE(200,9305) GTAXML(COLUHN,ROW,SECT)
ELSEIF (C.EQ.2) TEN

WRITE(200,9306)
WRITE (200, 9307)
WRITE(200,9308)
WRITE(200,9309)
WRITE(200,9310)
WRITE(200,7006)
WRITE(200,7007)
WRITE(200,7008)
RITE (200, 9311)

WRITE (200,9312)
WRITE(200,7009)
WRITE(200,7010)
WRITE(200,7011)
WRITE(200,9313)
WRITE(200,7012)
WRITE (200,7013)
WRITE(200,7014)
WRITE(200,7015)

ENDIF
2720 CONTINUE

ELSEIF (GTAXHAT(DESNUM(COLUMN,ROW),SECT)
C .EQ.3) TEEN

DO 2730 C-1,2
IF C.EQ.1) TEN

HRITE(200,9314) GTAXML(COLOHN,ROW,SECT)
ELSEIF C.EQ.2) THEN

WRITE(200,9315)
WRITE(200,9316)
MRTE(200, 9317)
WRITE(200,9318)
WRITE(200,7016)
WRITE(200,7017)
WRITE(200,7018)
WRITE(200,9319)
WRITE (200,9320)
WRITE (200,7019)
WRITE(200,7020)
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WRITE (200,7021)
WRITE(200,9321)
WRITE (200,7022)
WRITE (200,7023)
WRITE (200,7024)
WRITE(200,7025)
WRITE(200,9322)
WRITE(200,9323)
WRITE (200,9324)
WRITE (200, 9325)
WRITE (200,9326)
WRITE (200, 9327)
WRITE(200,7026)
WRITE (200,9328)

RITE (200, 9329)
WRITE (200,9330)

ENDIF
2730 CONTINUE

ENDIF
fMRMK+1

ENDIF
IF GTAXMAT(DESNDM(COLUMN,ROW),SECT),EQ.1) THEN

CLADRRO-6.56
ELSEIF GTAXMAT(DESNM(COLUMN,ROW),SECT).EQ.2) TREN

CLADRHEO7.90
* ELSEIF (GTAXMAT(DESNUM(COLUMN,ROW),SECT).EQ.3) THEN

CLADRO-8 .19
ENDIF
WRITE30,2740) LN, GTAXmL(COLUN,ROW,SECT), (-*CLADRHO),

c GTSECTIRSURF(SECT),
c (-l*GTSECTORSURF(SECT)), (-l*GTSECTTOPSURF(SECT)),
c GTSECTBOTSURF(SECT), CRAUNIV(COLUMN,ROw)

2740 FORMAT(Ti,I4,T6,14,T11,F8.5,T25,14,IX,14,lX,14,IX,I4,
c ' MPzN-l U-',I4,' $ Guide tube')

LN-LN+l
2750 CONTINUE

* Loop through the spacer and moderator regions along the axial
* length of the GT (from top to bottom).

SPACHEIGHT'0.0
DO 2760 SPN-1,NMOFSPACERSIDESNUH(COLUMN,ROW))

SPACHEIGHT-SPACHEIGHT+SPACERHEIGHT(DESNUM(COLUMN,Row),SPN)
2760 CONTINUE

DO 2950 SPN-1,NUMOFSPACERS(DESNUM(COLUMN,ROW))
* Define the homogenized spacer region bounding surfaces.

IF (SPN.EQ.1) THEN
SPACERTOPSURF-UEFBOTTOMSURF
CURRENTSURF-SUREVALUESPEC(UEFBOTTOMSURF)-

c SPACERREIGHT(DESNUM(COLUMN,ROW),SPN)
CURRENTSURELABEL-0
DO 2770 V-i,(SN-1)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(O.OO1)) THEN

CURRENTSURFLABEL-V
EXIT
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ENDIF
ENDIF

2770 CONTINUE
IF CURRENTSURFLAEL.EQ.0) THEN

SPACERBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVLUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
SPACERBOTTOMSURF-CURRENTSURFLABEL

ENDIF
WATERREGIONTOPSURF-SPACERBOTTOMSURF
CURRENTSURF-SPACERDIST(DESNUM(COLUMN,ROW)*(SEN+i))
CURRENTSURFLABEL-0
DO 2780 V-i,(SN-i)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF) .LT, (0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2780 CONTINUE
IF CURRENTSURFLABEL . EQ .O) THEN

WATERREGIONBOTTOMSURFSN
SURFTYPESPEC (SN)-' PZ'
SURFVALUESPEC (SN)-CURRENTSORF
SN-SN+1

ELSE
WATERREGINBOTTOTSURF-CURRENTSURFLBEL

ENDIF
ELSEIF ((SPN.NE.1) .AND. (SPN.NE.

c NUMOFSPACERS(DESNUM(COLUM,ROW)))) TEEN
SPACERTOPSURF-WATERREGIONBOTTOMSURF
CURMENTSURF-SURFVALUESPEC (WATERREGIONBOTTOMSURF) -

c SPACER8EXGHT t(DESN I(COLUMN, ROW),SPN)
CURRRENTSURFLABEL-0

W0 2790 V-1, (SN-1)
IF (SURFTYPESPECV).EQ.'PZ') THEN

IF (ABS(SURFVALUESPEC(V)-C3RRENTSURF) .LT. (0.0001)) THEN
CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2790 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

SPACERBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVAUESPEC (SN) -CURRENTSURF
SN-SN+1

ELSE
SPACERBOTTOMSURF-CURRENTSURFLABEL

ENDIF
WATERREGIONTOPSURF-SPACERBOTTOMSURF
CURRENTSURF-SPACERDIST(DESNUM(COLUMN,ROW),(SPN+1))
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CURENTSURFl1 BEL-0
DO 2800 V-1, (SN-1)

IF (SURFTYPESPEC(V) .EQ. 'PZ' THEN
IF (ABS(SUREVALUESPEC(V)-CURRENTSURF) .LT. (0.0001)) THEN

CURRENTSURFIABEL-V
EXIT

ENDIF
ENDIF

2800 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

WRTERREGIONBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURF MLUESPEC(SN)-CURRENTSURF
SN-SN+i

ELSE
WATERREGIONBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ELSEIF (SP&.EQ.NUMOFSPACERS(DESNUM(COLUN,ROW))) THEN

SPAERTOPSURF-WATERREGIONBOTTOMSURF
CURRENTSURF-SURFVALUESPEC (ATERREGIONBOTTOMSURF)-

c SPACERHEIGHT(DESNUM(COLUMN, RO),SPN)
CURRENTSURFLABEL-0
DO 2810 V-i,(SN-i)

IF (SURrXYPESPEC(v).EQ.,PZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEEN

CURRENTSURELABEL-V
EXIT

ENDIF
ENDIF

2810 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

SPACERBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
5N-SN+1

ELSE
SPACERBOTTOMSURF-CURRENTSURFLABEL

ENDIF
WATERREGIONTOPSURF-SPACERBOTTOMSURF
WATERREGIONBOTTOMSURF-NODEBOTTOMSURF

ENDIF
Write the current homogenized spacer region cell in this GT universe.

DO 2940 SECT-i,NUMOFGTAXS(DESNUM(COLUMN,ROW))
IF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.

c SURFVPLUESPEC(SPACERTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF (SECT)).LT.
c SURFVALUESPEC(SPACERBOTTOMSURF))) THEN

WRITE(30,2820) LN, OMOSPACMLNUM(DESNuM(COLUMN,Row),SpN),
c (-*EOMOSPACERDEN(DESNUM(COLUMN,ROW),SEN)),
c GTSECTORSURF (SECT),
c (-i*SPACERTOPSURF), SPACERBOTTOMSURF, CRAUNIV(COLUMN,ROW),
c SPN

2820 FORNAT(TI,14,T6,4,Tll,G4.,T25,I4,1X,I4,iX,I4,.
c ' IP:N-1 U-,14,



Waste Package Operations Engineering Calculation

ritle: CRC Reactivity Calculations for Sequoyah Unit 2
Document Idendfier. B00000000-01717-0210-00006 REV 00 Attahment I, Page 500 of 656

c ' S Homogenized region for spacer ',I2)
LN-LN+1

ELSEIF ((SURFVALUESEC (GTSECTTOPSUR(SECT)) .EQ.
c SURFVALUESPEC(SPACERTOPSURF)).AND.
c (SUR'LUESPEC (GTSECTBOSURF(SECT)) .LT.
c SURFVALUESPEC(SPACERBOTTOMSURF))) THEN

NRUTE(30,2830) LN, HOMOSPACNLNUM(DESNtM(COLUMN,ROW),SPN),
c (-l*HOMOSPACERDEN(DESNUM(COLUMN,ROW),SPN)),
c GTSECTORSURF(SECT),
c (-1*SPACERTOPSURF), SPACERBOTTOMSURF, CRAUNIV (COLUMN, ROW),
c SPN

.2830 FORMAT(T1,14,T6,14,Tll,Gl4.8,T25,I4,1X,14,1X,14,
c ' IMP:N-1 m',I4,
c ' Homogenized region for spacer '1,2)

LN-LN+1
ELSEIF (SURFVLUESPEC(GTSECTTOPSURF(SECT)).EQ.

c SURFVLUESPEC(SPACERTOPSURF)).AND.
c (SURFVAWUESPEC(GTSECTBOTSURF(SECT)).EQ.
c SURFVALUESPEC(SPACERBSOTTOMSURF))) THEN

WRITE(30,2840) LN, OHMOSPACHLNUM(DESNUM(COLUMN,RDW),SPN),
c (-1*EOMOSPACERDEN(DESUKM(COLGMN,ROW),SPN)),
c GTSECTORSURF(SECT),
c (-1*SPACERTOPSURF), SPACERBOTTOMSURF, CAUNIV(COLUMN,ROW),
c SPN

2840 FORHM1T(T1,I4,T6,14,Tll,G14.8,T25,I4,X,I4,lX,I4,
C IMP:N-I U-',14,
c $ Homogenized region for spacer '1,2)

LN-W++1
ELSEIF (SURFVALUESPEC GTSECTTOPSURF(SECT)).GT.

c SURFVALUESPEC (SPACERTOPSURF)) .AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).EQ.
c SURFVALUESPEC(SPACERBOTTOMSURF))) TEEN

WRITE(30,2850) LN, OMOSPACHLNUM(DESNUM(COLUMN,ROW),SPN),
c (-*OMOSPACERDEN(DESNtM(COLUMN,ROW),SPN)Y ,
c GTSECTORSURF(SECT),
c (-l*SPACERTOPSURF), SPACERBOTTOMSURF, CRAUNIV(COLUMN,ROW),
c SPN

2850 FOPMAT(T1,14,T6,I4,T12,G14.e,T25,14,1X,14,1X,14,
c. 'IHP:-1 U-,14,
e ' $ Homogenized region for spacer ,I2)

LH-LN+1
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)I.GT.

e SORFVALUESPEC (SPACERTOPSURF)) .AND.
c (SURFVhALES'PEC(GTSECTSOTSURF(SECT)).GT.
e SURFVALESPEC(SPACERBOTTOMSURF)).AND.
e (SURFVPLUESPEC(GTSECTBOTSURF(SECT)).LT.
e SURFVALUESPEC(SPACERTOESURF))) THEN

NWITE(30,2860) LN, OMOSPACLMNUH(DESNUM(COLUMN,ROW),SPN),
c (-*HOOSPACERDE(DESNM(COLUMNROW),SPN)),
e GTSECTORSURF(SECT),
e (-*SPACERTOPSURF), GTSECTBOTSURF(SECT),
e CRAUNrV(COLUMN,ROW), SPN

2860 FORMAT(Tl,4,T6,14,Tll,GU4.8,T25,14,1X,14,1X,14,
c ' IHP:N-1 U-',14,
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c ' S Homogenized region for spacer ',12)
WN=LN+l
ELSEIF (SURFVALUESPEC(GTSECTTOPSURF(SECT)).LT.

c SURFVALUESPEC(SPACERTOPSURF)) .AND.
c (SURFVLUESPEC(GTSECTBOTSURF(SECT)).LT.
c SURFVALUESPEC(SPACERBOTTOWSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(SECT)) .GT.
c SURFVALUESPEC(SPACERBOTTOMSURn )) THEN

WRITE(30,2870) IN, OMOSPACMLNUM(DESNUM(COLUMN,ROW),SPN),
c (-1*OMOSPACERDEN(DESNUM(COLUMN, ROW),SPN)).
c GTSECTORSURF(SECT),
c (-l*GTSECTTOPSURF(SECT)), SPACERBOTTOMSURF,
c CRAUNIV(COLUMN,ROW), SPN

2870 FORMAT(Tl,14,T6,14,Tll,G14.8,T25,14,lX,14,lX,14,
c ' IMP:N-l U-',14,
c ' Homogenized region for spacer ,12)

LN-LN+l
ENDIF

* Write the water region cell below the current homogenized spacer cell
in this GT universe.

IF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.
c SURFVALUESPEC (ATERREGIONTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
c SURFVALUESPEC(WATERREGIONBOTTOMSURF))) THEN

WRITE(30,2880) LN, MODML, (-I*MODDENSITY),
c GTSECTORSURF(SECT),
c (-l*WATERREGIONTOPSURF), WATERREGIONBOTTOMSURF,
c CRAUNIV(COLUMN,ROW)

2880 FORMAT(T1,14,T6,14,TllFiO.8,T25,14,1X,14,1X,14,
c ' IP:N-l U-',14,' S Borated moderator region')

LN-LN+l
ELSEIF ((SURFWALUESPEC (GTSECTTOPSURF(SECT)).EQ.

e SURFVALUESPEC(WATERREGIONTOPSURF)).AND.
e (SURFVALUESPEC(GTSECTBOTSURF(SECT)). LT.
c SURFVALUESPEC(WATERREGIONBOTTOMSURF))) THEN

WRITE(30,2890) LK, BMODML, -1HODDENSITY),
c GISECTORSURF(SECT),
c l-l*WATERREGIONTOPSURF), WATERREGIONBOTTOMSURF,
c CRAtJNIV(COLUMN,ROW)

2890 FOPMAT(Tl,14,T6,14,Tl1,FlO.8,T25,14,lX,14,lX,14,
c ' XMP:N-l U-',14,' S Borated moderator region')

LN-LN+l
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).EQ.

e SURFVALUESPEC(WATERPEGIONTOPSURF)).AND.
e (SURFVALUESPEC(GTSECTBOTSURF(SECT)).EQ.
c SURFVALUESPEC(WATERREGIONBOTTOMSURF))) THEN

WRITE(30,2900) LN, MODML, -l'MODDENSITY),
e GTSECTORSURF(SECT),
c (-1*WATERREGIONTOPSURF), WATERREGIONBOTTONSURF,
c CRAUNIV(COLUMN,ROW)

2900 FORMAT(Tl,14,T6,14,Tll,FlO.9,T25,14,1X,14,lX,14,
c ' INP:U-1 U-',14' , s Borated moderator region')

LN-LN+1
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.
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291t

c SURFVALUESPEC(NATERREGIONTOPSURF)).AND.
c (SUREVALUESPEC(GTSECTBOTSURF(SECT)).EQ.
c SUREVALUESPEC(WATERREGIONEOTTOMSURF))) THEN

WRITE(30,2910) LN, BMODML, (-1*MODDENSITY),
c GTSECTORSURF(SECTS,
c (-lATERREGIONTOPSURF), WATERREGIONBOTTOMSURF,
c CRAUNIVCOLmN, ROW)
O FORMAT(Tl,14,T6,14,Tll,F1O.8,T25,I4,1X,14,1X,I4,
c I HP:N-1 U-%,14,' g Borated moderator region')

LN-LN+1
ELSEIF C(SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.

c SURFVALUESFEC(WATERREGIONTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).GT.
c SUREVAUESPEC(WATERREGIONBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)) LT.
c SURFVALUESPEC(WATERREGIONTOPSURF))) THEN

WRITE(30,2920) L, MODNL, -1*WODDENSITY),
c GTSECTORSURF(SECT),
c (-I*WATERREGIONTOPSURF), GTSECTBOTSURF(SECT),
c CRAUNIV(COLUMN,ROW)

DF.RM0RT^TIi,14,T6,14,Tll,F10.8,T25,14,lX,14,lX,14,
C IMPSN-l U-',14,' Borated moderator region')

LN-LN+1
.ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).LT.

c SURFVALUESPEC(ATERREGIONTOPSURF)).AND.
c (SURFVALUESPEC (GTSECTSOTSURF(SECT)).LT.

292C

c
C
a

c
C
C

2930
C

2940
2950

* Write

c
c
c
Wri

c
C
C
c

2960
c
c

SUREVALUESPEC (ATERREGIONBOTTOHSURF)).AND.
(SURFVALESPEC (GTSECTTOPSURF (SECT)) .GT.
SURFVALUESPEC(WATERREGIONBOTTOMSURF))) THEN
WRITE(30,2930) IN, MODML, (-1*MODDENSITY),
GTSECTORSURF(SECT),
(-1*GTSECTTOPSURF(SECT)), WATERREGIONBOTTOMSURF,
CRAUNIV(COLUMN,ROW)
FORHAT(Tl,14,T6,14,Tll,FlO.S,T25,14,IX,14,1X,14,
' IP:N-l -',14,' S Borated moderator region')
LN-LN+1
ENDIF

CONTINUE
CONTINUE
the moderator inside of the GT in the CR universe
DO 3000 GTSECT-1,NUMOFGTAXS(DESNUM(COLUMN,ROW))

IF (SURFVALUESPEC(GTSECTTOPSURF(GTSECTI).GE.
SURFVALUESPEC CRCLADTOPSURF)).AND.
(SURFVALUESPEC(GTSECTBOTSURF(GTSECT)).LE.
SURFVMLUESPEC(CRCLADBOTTOMSURF))) THEN

te the moderator cells within the GT in this CR universe.
WRITE(30,2960) LN, BMODKL, -1*MODDENSITY),
(-1*GTSECTIRSURF(GTSECT)),
CRCLADORSURF, -1*CRLADTOPSURF),
CRCIADBOTTOMSURF,
CRAUNIV(COLUMN,ROW)
FORMAT(Tl,14,T6,14,Tll,F8.5,T25,I4,1X,14,lX,I4,1X,14,
' IMP:N-l U-',13,

$ Borated moderator inside guide tube')
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W-LN+1
ELSEIF (SURFVALUESPEC(GTSECTTOPSURF(GTSECT)).GE.

c SURFVALUESPEC(CRCLADTOPSURF)).AND.
c (SUREVALUESPEC(GTSECTBOTSURF(GTSECT)).LT.
c SURFVALUESPEC(CRCLADTOPSURF)).AND.
c -(SURFVAL^UESPEC(GTSECTBOTSURF(GTSECT)).GT.
c SUREVALUESPEC(CRCLADBOTTOSURF))) THEN

MRITE(30,2970) LN, EMODML, (-l*MODDENSITY),
c -2I-*GTSECTIRSURF(GTSECT)),
c CRCLADORSURF, (-1*CRCLhDTOPSURF),
c GTSECTBOTSURF(GTSECT),
c CRAUNIV(COLUMN,ROW)

2970 FORMAT(T,14,T6,I,Tll,F.5,T25,14,lX,14, 1X,14,1X,14,
c I IHP:N-l U-',13,
c ' S Borated moderator inside guide tube')

LN-LN+1
ELSEIF ((SUREVALUESPEC(GTSECTTOPSURF(GTSECT)).LT.

c SURFVALUESPEC(CRCLADTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(GTSECT)).LE.
c SURFVALUESPEC(CRCLADBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(GTSECT)).GT.
c SURFVALOESPEC(CRCLADBOTTOMSURF))) THEN

WRTE(30,2980) N, BMODHL, -l*MODDENSITY),
c (-lG*TSECTIRSURF(GTSECT)),
c CRCLADORSURF, (-l*GTSECTTOPSURF(GTSECT)), -
C CRCLADBOTTOMSURF,
c CRAUNIV(COLUMN,ROW)

2980 FOEMWT(Tl,14,T6,14,Tll,F8.5,T25,14,1X,4,1X,14,1X,14,
c ' IP:N-1 U-'13,
c ' $ Borated moderator inside guide tube')

LN-LN+l
ELSEIF (SURFVALUESPEC(GTSECTTOPSURF(GTSECT)).LT.

c SURFVALUESPEC(CRCLADTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(GTSECT)).GT.
c SDRFVALuESPEC(CRCLADBOTTOHSRF))) TEN

WRITE(30,2990) N, BODML, (-l*NODDENSITY),
c (-1*GTSECTIRSURF(GTSECT)),
c CRCLDORSURF, (-l*GTSECTTOPSURF(GTSECT)),
c GTSECTBOTSURF(GTSECT),
c CRAUNIY(COLUMN,ROW)

2990 FORHMT(Tl,I4,TE,14,T11,F8.5,T25,14,lX,14,1X,14,1X,r4,
c ' IMP:Nml U-'1I3,
c ' $ Borated moderator inside guide tube')

LN-LN+1
ENDIF

3000 CONTINUE
* Determine the axial GT section which contains the lowest CR axial section

DO 3010 GTSECT-1, NUMOFGTAXS(DESNUM(COLUMN,ROw))
IF ((SURFVALUESPEC(GTSECTBOTSURFIGTSECT)) .LT.

c SURFVAXJUESPEC (CRCIADBOTTOMSURF)) .AND.
c (SUREVALUESPEC(GTSECTTOPSURF(GTSECT)) .GE.
c SURFVALUESPEC (CRCLADBOTTOHSURF))) TEEN

BGT-GTSECT
EXIT
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ENDIF
3010 CONTINUE

DO 3040 GTSECT-BGT,tUMOFGTAXS(DESNUM(COLUMN,ROW))
IF (GTSECT.EQ.BGT) THEN

WRITE(30,3020) LN, BMODML, (-1*MODDENSITY),
c (-l*GTSECTIRSURF(GTSECT)),
c (-l*CRCLhDBOTTOMSURF),
c SGTECTBOTSURF(GTSECT),
c CRAUNIV(COLUMN,ROW)

3020 FORMATTl,4,T6,4,Tll,F.5,T25,14,1X,r4,lX,r4,
c ' IMP:N-1 U-',13,
c ' S Borated moderator inside guide tube')

LN-LN+1
ELSE

WRITE(30,3030) LN, BMODML, (-l*MODDENSITY),
c (-1*GTSECTIRSURF(GTSECT)),
c (-1*GTSECTTOPSURF(GTSECT)),
c GTSECTBOTSURF(GTSECT),
c CRAUNIV (COLUMN, ROW)

3030 FORMAT(T,14,T6,I4,Tll,FS.5,T25,14,1X,14,1X,14,
c ' IHP:S-1 U-',3,
c ' $ Borated moderator inside guide tube')

LN-LN+1
ENDIF

3040 CONTINUE
* Write the lower end-fitting cell specification for this CR universe.

GTEOTSURF-GTSECTBOTSURFNUMOFGTAXS(DESUM(COLUMN,ROW)))
IF SURFYALUESPEC(GTBOTSURF).GE.

c ENDFITHEIGHT(DESNUH(COLUMN,ROW),2)) THEN
WRITE(30,3050) LN, FLEFML(COLUMN,ROW),

c (-l*LEFMdT(DESNUM(COLUMN,ROW),1)), (-l*CRLEFTOPSURF),
c CRAUNIV(COLUMN,ROW)

3050 FORAT(Tl,4,T6,4,T1,F8.5,T25,14,' ImP:N-1 u-,r3,
c ' $ Lower end-fitting')

LN-LN+1
ELSE

WRITE(30,3060) LN, FRLEFML(COLUMN,ROW),
c (-l*LEhA{T(DESNUM(COLUMN,ROW),l)), -1*CRLEFTOPSURF),
c GTSECTORSURF(NUMOFGTAXS(DESNUM(COLUMN,ROW)).),
c CRAUNIY(COLUMN,ROW)

3060 FORMAT(Tl,I4,T6,14,Tll,FB.5,T25,I4,1X,I4,
c ' IMP:N-1 U-',I3,' $ Lower end-fitting')

LN-LN+l
WRZTE(30,3070) LN, FRLEFnML(COLUMN,ROW),

c (-*1LEFNAT (DESNUM(COLUMN,ROW),1)),
c (-I*GTSECTBOTSURF (WMOEGTAXS(DESNUM(COLUMNROW)))),
c (-1*GTSECTORSURFNUMOFGTAXS(DESNMU(COLUMN, ROW)))),
c CRAUIV(COLUMN,MW)

3010 FORMT(T,14,T6,4,T1,F.5,T25,14,X,14,
c ' IP:N-1 Cs-',13,' $ Lower end-fitting')

LN-LW+1
ENDIF

* write the upper end-fitting cell specification for this CR universe.
GTTOPSURF-GTSECTTOPSURF(1)
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IF (SURFVALUESPEC(GTTOPSURF).GE.
c SURFVALUESPEC (UEFTOPSURF) ) AND.
c (SURFVALUESPEC(CRCLADTOPSURF).GE.
C SURFVPLUESPEC(UEFTOPSURF))) THEN

WRITE(30,3080) LN, RUEFML(COLUMN,ROW),
c (-l*UEEMT(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-1*UEFTOPSURF), GTSECTORSURF(1), CRAUNIV(COLUMN,ROW)

3080 FORHAT(T1,I4,T6,14,Tll,F8.5,T25,14,1X,14,1X,14,
c ' IMP:UI1 U-',13,' 5 Upper end-fitting')

LN-LN+1
ELSEIF ((SURFVALUESPEC(GTTOPSURF).LT.

C SURFVALUESPEC(UEFTOPSURF)).AND.
C (SURFVALUESPEC(GTTOPSURF).GT.
C SURFVALUESPEC(UEFBOTTOMSURF)).AND.
C (SURFVALUESPEC(CRCLADTOPSURF).GE.
C SURVALUESPEC(UEFTOPSURF))) TEN

WRITE(30,3090) L, FRUEFML(COLUMN,RoW),
C (-1*UEFMAT(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
C (-1*UETOPSURF), TSECTORSURF(2), CRAUNIV(COLUMN,ROW)

3090 FORMAT(T1,14,T6,I4,T11,FB.5,T25,I4,1X,14,IX,14,
C ' IHP:N-1 U-',13,' $ Upper end-fitting')

LN-LN+1
WRITE(30,3100) L, FRUEEML(COLUMN,ROW),

C (-1*UEFMAT(DESNUM(COLUMN,ROW).1)), GTTOPSURF,
C (-1*UEFTOPSURF), CRCLADORSURF, -1*GTSECTORSURF(1)),.
C CRAUNIV(COLUMN,ROW)

3100 FORMAT(TI,14,T6,14,TllF8.5,T25,I4,1X,14,1X,14,1X,14,
C INP:N-1 U-',I3,' $ Upper end-fitting')

LN-LN+1
ELSEIF ((SURFVALUESPEC(GTTOPSURF).LE.

C SURFVALUESPEC(UEFBOTTOMSURF)).AND.
C (SURFVALUESPEC(CRCLADTOPSURF).GE.
C SURFVALUESPEC(UEFIOPSURF))) THEN

WRITE(30,3110) LN, FRUEEKL(COLUMN,ROW),
C (-1*UEEMAT(DESNUM(COLUMN,ROW).1)), UEFBOTTOMSURF,
C (-1*UEFTOPSURF), CRCLADORSURF, CRA.NIV(COLUMN,ROW)

3110 FOM1AT(T1,I4,T6,I4,Tll,F8.5,T25,14,1X,I4,1X,4,
C ' IMP:N-1 U-',I3,' S Upper end-fitting')

LNLN+1
ELSEIF i(SURFVALUESPEC(GTTOPSURF).GE.

C SURFVALUESPEC(UEFTOPSURF)).AND.
C (SURFVALUESPEC(CRCLADTOPSURF).GT.
C SURFVALUESPEC(UEFBQTTOMSURF)).AND.
C (SLRFVALUESPEC(CRCLADTOPSURF).LT.
C SURFVALUESPEC(UEFTOPSURF))) THEN

WRITE(30,3120) LN, FRUEFML(COLUMN,ROW),
C (-1*UEFMHT(DESNU(COLUMN,ROW),1)), UEFBOTTOMSURF,
C (-l*UEFIOPSURF), GTSECTORSURF(1), CRAUNIV(COLUMN,ROW)

3120 FORAT(T,14,TE,14,T11,F.5,T25,14,1X,14,1X,14,
C ' MP:N-1 U',13,' $ Upper end-fitting')

LN-LN+1
WRITE(30,3130) LN, FRUEFML(COLUMN,ROW),

C (-1*UEFlUT(DESNUM(COLUMNROW ,1)), CRCLADTOPSVRF,
C (1*UEFTOPSURF), (*GTSECTIRSURF(1)),
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C CRAURIV(COLUMN,ROW)
3130 FORMAT(ST,14,T6,4,T1,F.5,T25,14,1X,I4,lX,14,

c It.MP:N-1 U-',13,8 $ Upper end-fitting')
LN-LN+1

ELSEIF ((SURFVALUESPEC(GTTOPSUR).LT.
c SURFVILUESPEC(UEFTOPSURF)).AND.
c (SURFVALUESPEC(G$TOPSURF).GT.
c SURFVALUESPEC(CRCLADTOPSURF)).AND.
c (SURFVMLUESPEC(CRCLADTOPSURF).GT.
c SURFhALUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC(CRCLADTOPSURF).LT.
c SURFvALUESPEC(UEFTOFSURF))) THEN

WRITE(30,3140) LN, FRUEFML(COLUMN,ROW),
c (-l*UEEMT(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-1*UEFTOPSURF), GTSECTORSURF(1), CRAUNIV(COLUMN,ROW)

3140 FORMAT(T1,14,T6,14,T11,F8.S,T25,14,1X,14,1X,14,
c ' HP:N-1 U-',13,' Upper end-fitting')

LN-LN+1
WRITE(30,3150) LN, RUEFML(COLUMN,R0W),

c (-1*UEFlAT(DESNUM(COLUM, ROW),1)), CRCLADTOPSURF,
c (-1*UEFTOPSURF), -1'GTSECTIRSURF(l)),
c CRAUNIV(COLUMN,ROW)

3150 EORMAT (Ti, 14,T6, 14,T11,FS.5,T25,14,iX,14,IX,14,
c ' IMP:N-1 U-',13,' S Upper end-fitting')

LN-LN+1
WRITE(30,3160) LN, FRUEFML(COLUMN,ROW),

c (-l*UEFAT(DESNM(COLUMN,ROW),1)), GTTOPSURF,
c l1*UEFTOPSURF), GTSECTIRSURF(l),
c (-1*GTSECTORSURF(1)), CRAUNWV (COLUMNROW)

3160 FORATT1,4,T6,4,T11,F.5,T25,14,lX,14,1X,14,1X,l4,
c ' IP:N-1 O-',13,' S Upper end-fitting')

LN-LN+1
ELSEIF ((SURFVALUESPEC(GTTOPSURF).EQ.

c SURFVALUESPEC(CRCLADTOPSURF)).AND.
c (SURFVALUESPEC CRCLADTOPSURF).GT.
e SURFVALUESPEC(UEEBOTTOMSURF)).AND.
c (SURFYALUESPEC(CRCLADTOPSURF).LT.
c SURFYALUESPEC(UEFTOPSURF))) THEN

WRIE(30,3170) L, FRUEFHL(COLUMN,ROW),
c (-1*UEFMAT (DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-1*UEFTOPSURF), GTSECTORSURF(1), CRAUNIV(COLUMN,ROW)

3170 FORHAT(T1,14,TC,I4,Tll,F8.S,T25,I4,1X,14,lX,14,
c IMP:N-1 U-',13,' $ Upper end-fitting')

LN-N+1
WRITE(30,3180) LN, FRUEFML(COLUMN,ROW),

c (-1*UEFMAT(DESNUM(COLUMN,ROW),1)1, CRCLADTOPSURF,
c (-1*UEFTOPSURF), (-1*GTSECTORSURF(1)),
c CRAUNIV(COLUMN,RDW)

3180 FORMAT(T1,14,T6,I4,Ti1,FS5,T25,14,1X,14,1X,14,
c ' XMP:N-1 -',13,' $ Upper end-fitting')

LN-LN+1
ELSEIF ((SUREVALUESPEC(GTTOPSURF).LT.

c SURFVAWUESPEC(CRCLADTOPSURF)).AND.
c (SURFYALUESPEC(GTTOPSURF).GT.
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c SURFVPLUESPEC(UEFBOTTOMSURF)).AND.
c (SURIVALUESPEC(CRCLADTOPSURF).GT.
c SURFVALUESPEC(UEFBOTTOMSURF)).AND.
c (SURF'ALUESPEC(CRCLADTOPSURF).LT.
c SUREVALUESPEC(UEETOPSURF)) THEN

WRITE(30;3190) LN, FRUEEML(COLUMN,ROW),
c (-l*UEFAT(DESNU(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-1'1EFTOPSURF), TSECTORSURF(1), CRAUNIV(COLUMN,ROW)

3190 FORMAT(Tl,14,T6,4,Tll,F8.5,T25,14,1X,14,1X,14,
C ' IMP:N-1 U-',13,' .$ pper end-fitting')

LN-LN+1
WRITE(30,3200) LN, FRUEFL(COLUMN,ROW),

c (-*UEFHAT(DESNUM(COLUMN,ROW),1)), CRCLADTOPSURF,
c (-1*UEFTOPSURF), (-l*GTSECTORSURF(l)),
c CRAUNIV (COLUMN, ROW)

3200 FORHAT(Tl,I4,T6,14,Tll,F8.5,T25,14,1X,14,1X,14,
c ' DHP:N-1 U-',13,' $ Upper end-fitting')

LNU+1
WRITE(30,3210) LN, FRUEFML(COLUMNROW),

C (-1*UEFMA (DESNUM(COLUMN,ROW),1)), GTTOPSURF,
c (-1*CRCLADTOPSURF), CRCLADORSURF,
c (-1*GTSECTORSURF(1)), CRAUNIV(COLUMN,ROW)

3210 FORMP(TI,I4,T6,4,Tll,F8.5,T25,I4,4X,14,1X,14,1X,14,
c I MP:N-1 U-',13,' S Upper end-fitting')

LNLN+1
ELSEIF (SURFVALUESPEC(GTTOPSURF).LE.

C SMRFVALUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC(CRCLADTOPSURF).GT.
c SORFVPLUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC(CRCLADTOPSURF).LT.
c SURFVALUESPEC(VEFTOPSURF))) THEN

WRITE(30,3220) LN, FRUEFNM(COLUMN,ROW),
c (-1*UEFMAT(DESNUH (COLUMN, ROW), 1)), UEFBOTTOMSURF,
e (-1*EFTOPSURF), CRCLADORSURF, CRAUNIV(COLUMN,ROW)

3220 FOEMT(T,14,T6,4,Tll,F8.5,T25,14,1X,I4,1X,14,
c 'IMP:N-1 U-',I,' $ Upper end-fitting')

LNLN+1
WRTE(30,3230) LN, FRUEFHL(COLUHN,ROW),

c (-1*UEFMAT(DESNUM(COLUMN,ROW),1)), CRCLADTOPSURF,
c (-1*UEFTO].SURF), (-1*CRCLAD0RSURF),
c CRAUNIV(COLUMN,ROW)

3230 FORMAT(T1,14,T6,14,T1I,F9.5,T25,14,X,14,X,4,
C ' MP:N-1 U-',13,' $ Upper end-fitting")

LN-LN+1
ELSEIF ((SUREVALUESPEC(CRCLADTOPSURF).LE.

c SURFVALUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTTOPSURF).GE.
c SURFVALUESPEC(UEFTOPSURF))) TEN

WRITE(30,3240) LN, RUEFL (COLUMN,ROW), 
c (-I*DEFAT(DESNKU(COLOMN,ROW),1)), UEFBOTTOMSURF,
c (-1*UEFTOPSURF), GTSECTORSURFi4), CRAUNIV(COLUMN,ROW)

3240 FORMAT(?T,I4,T6,I4,T11,FS.5,T25,14,1X,14,lX,14,
c I IMP:N-1 U-',13,' $ Upper end-fitting')

LN-LN+1
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WRITE(30,3250) LN, FRUEFHL(COLUM,ROW),
c (-l*UEnWT(DESNUU (COLUN, ROW), 1)), CRCLADTOPSURF,
C (-l*UEFTOPSURF), (-I*GTSECTIRSURF(1) ),
c CRAUNIY (COLUMN, ROW)

3250 EORMAT(Tl,I4,T6,I4,Tll,F8.5,T25,I4,1Xr4,1X,14,
c ' MP:N-1 U-',I3,' $ Upper end-fitting')

LN- B+1
ELSEIF (SUREVALUESPEC(CRCLADTOPSURF).LE.

e SURFVALUESPEC(UEFBOTTOMSURF)).AND.
e (SURFVALUESPECCGTTOPSURF).LT.
e SURFVALUESPEC(UEFTOPSURF)).AND.
c (SURFMVLUESPEC(GTTOPSURF).GT.
C SUREVALUESPEC(UEFBOTTOMURF))) TEN

WRITE(30,3260) LN FRUEFRL(COLUMN,ROW),
c (-1*UEFMAT(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
e (-2*UEFTOPSURF), GTSECTORSURFM1, CRAUNIV(COLUMN,ROW)

3260 FORMHA(Tl,14,T6,14,T1,F8.S,T25,I4,1X,14,1X,14,
c ' MP:N-1 U-',13,' $ Upper end-fitting')

LW-LN+1
WRITE(30,3270) LN, FRUEFML(COLUMN,ROW),

c (-1*UEFMAT(DESNUM(COLUMN,ROW),1)), CRCLADTOPSURF,
c (-1*UEFTOPSURF), (-1*GTSECT1RSURF(2)),
C CRAUNIV(COLUMN,ROW)

3270 FORMAT(T,1,4,T6,I4,T11,F8*5,T25,I4,1XI4,lXI4,
c ' IMPSN-1 U-',13,' S Upper end-fitting')

LN-LN+1
WR1TE(30,3275) LN, FRUEFL(COLUMN,ROW),

c (-*UEFMAT (DESNWM(COLUMNROW),1)), GTTOPSURF,
C (-1*UEFTOPSURF), (-1*GTSECTORSURF(l)),
c GTSECTIRSURF(l), CRAUNIV(COLUMN,ROW)

3275 FORMAT(Tl,I4,T6,I4,T11,F.S,T25,r4,lX,I4,1X,I4,lX,r4,
c 'MP:N-1.U-',13,' $ Upper end-fitting')

LN-LN+1
ELSEIF ((SURFVALuESPEC(CRCLADmOpSuRF).LE.

c SURFVALUESPEC (UEFOTTOSURF)) .AND.
c (SURFYALVESPEC(GTTOPSORF).LE.
c SURFVALUESPEC(UEFBOTTOMSURF))) THEN

WRITE(30,3280) LN, FRUEFML(COLUMN,ROW),
c (-'UEFMAT(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-1*UEFTOPSURF), CRAUNIV(COLUMNROW)

3290 FORMAT(T,14,T,4,T1,F.S,T25,I4,lX,I4,
c ' IP:N-l U-',I3,' $ Upper end-fitting')

LN-LN+1
ENDIF

ENDIF
9300 FORMAI(T1,'',I4,T9,' 016.50c -0.120',

c ' $ Zirc-4 Cladding')
9301 FORMAT(T9,'24050.60c -0.004')
7000 FOEMAMT9,'24052.60c -0.084')
7001 FORMAT(T9,'24053.60c -0.010')
7002 FORMAT(T9,'24054.60c -0.002')
9302 FORMAT(T9,'26054.60c -0.011')
7003 FORMAT(T9,'26056.60c -0.184')
7004 FORMAT(T9,'26057.60c -0.004')
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7005 FORMAT(T9,'26058.60c -0.001')
9303 FORHAT(T9,'40000.60c -99.180')
9304 FORHAT(T9,'50000.35c -1.400')
9305 FORHAT(T1,1KI4,T9,'6000.SOc -0.080',

c ' $ SS304 Cladding')
9306 FORMAT(T9,'7014.50c -0.100')
9307 FORMAT(T9,'14000.SOc -0.750')
9308 FORHAT(T9,'15031.50c -0.045')
9309 FORMAT(T9,'16032.SOc -0.030')
9310 FORHAT(T9,'24050.60c -0.793')
7006 FORMAT(T9,'24052.60c -15.903')
7007 FORHAT(T9,.'24053.60c -1.838')
7008 FORMAT(T9, 24054.60c -0.466')
9311 FORMAT(T9,'25055.50c -2.000')
9312 FORMAT(T9,'26054.60c -3.918')
7009 EORHAT(T9,'26056.60c -63.156')
7010 FORNT(T9,'26057.60c -1.472')
7011 FORNAT(T9,'26058.60c -0.200')
9313 FORHAT(T9,'28058.60c -6.234')
7012 FORHA(T9,'28060.60c -2.465')
7013 FORHAT(T9,'28061.60c -0.109')
7014 FORMAT(T9,'28062.60c -0.350')
7015 FORHAT(T9,'28064.60c -0.092)
9314 FOMAT(Tl,1'M',I4,T9,'6000.50c -0.080',

c ' $ Inconel Cladding').
9315 FORMHT(T9,'14000.SOc -0.350')
9316 FORMAT(T9,'15031.50c -0.015')
9317 FORMAT(T9,'16032.50c -0.015')
9318 FORMAT(T9,'24050.60c -0.793')
7016 FORMAT(T9,'24052.60c -15.903')
7017 FORHAT(T9,'24053.60c -1.838')
7018 FORMAT(T9,'24054.60c -0.466')
9319 FORHT(T9,'25055.SOc -0.350')
9320 FORMAT(T9,'26054.60c -0.958')
7019 FORMAT(T9,'26056.60c -15.442')
7020 FOEMAT(T9,'26057.60c -0.360')
7021 FORM3T(T9,'26058.60c -0.049')
9321 FORMAT(T9,'28056.60c -35.382')
7022 FORHAT(T9,'28060.60c -13.993')
7023 FO3MAT(T9,'28061.60c -0.616')
7024 FORHAT(T9,'28062.60c -1.989')
7025 FORHAT(T9,'26064.60c -0.520'1)
9322 FORHAT(T9,'5010.50c -1.078E-3')
9323 FORMAT(T9,'5011.56c -4.925E-3')
9324 FORMAT(T9,'13027.50c -0.500')
9325 FORMAT(T9,'22000.50c -0.900')
9326 FORAT(T9,'27059.50c -1.000')
9327 FORHAT(T9,'29063.60c -0.205')
7026 FORMAT(T9,'29065.60c -0.095')
9328 FOPJAT(T9, '41093.50c -2.563')
9329 FOMAT(T9,'42000.50c -3.050')
9330 FORMAT(T9,'73181.50c -2.563')

ENDIF
3720 CONTINUE
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3730 CONTINWE

RETURN
END

SUBROUTINE WESTBPR (BAMOM1, BMODlML, BP'CLAkDHL, BBNODEHL,
c BfRAUNIV, BP1RCLADHAT, BPR~LP, SPRUPHL, COLUMN~, DESNUM,
c F~LEML, FRUEFML, RUREGIONML, GTAXHA-T, GTAXML, GTDATA,

oGTM~T, GTMLo, GTSPLIT, HOMOSPACM4LNUH, LN, MN,
• NUMOFBPRANODES, UMOFGTAXS, UHOFSPACERS,
o NUMREGABOVEBPRA, RON, SU, SYSTEUTOP, UBPRA,
• NEPRATYPE, A~L203B4CDENSITY, AL203DENSITY,
• EOTEPNODEHEIGHT, BDENTOGO, PNONABSKAT,
•EBPRAXDIM, BPP.DZH, BPRLPLENAT, PRLPLENWTS,
o PRPLEN, PRUPLENMAT, PRUPLENWTS, ENDFITREIGHT,

GTP~xDTA, RomospACERDEN, LEnUPI, mCNBpRARUGHT,
• MODDENSITY, NONBPMATDATA, REGABOVEBPRA-
c SPACERDIST, SACERHEIGHT, SURFYALUESPEC, UEEHAT,'
C EAHKUES, PRABSNODE, PRLPLENZAIDS,
• SPRUPLENZAIDS, CURRENTSUIRFLABEL, SURFTYPESPEC,
• NODEBOTTOMSURF)

*~~~~~~~~~~~~~~~~~~~~~~~~~~~

INTEGER BAUNNU(50,50), BGT, BHODHL, BPcIADBOTTOMjSURF,
C BPCLADIRSURF, BPCLhDL(50,50), PCLADORSURF, PCIADTPSURF,
• PICIRSURF, PICORSURF, sPrRSURF, BPLFTOPSUJRF,
• EPNODEBOTTOKSURF, PNODEML, PNODETOPSURF, DSPNONASAT (20),
• POCIRSURF,
c•BPOCORSURF, PORSURF, EPRADIUS, BPRAUIV(50, 50),
c•BPRCLADHT(20), PRLPL(50,50), PRUPL(50,50), C, o,
• OLUMN, CURRENTSURFLABEL,
c DESNH(50,50), RLEFHL(50, 50), MRUEEML(50, 50),
•MFRREGIONML(50,50,20), GTAXHAT(20,5), GTAXHL(50,50,5),
• GTSOTSURF, GTIRSURr, GTHAT (20), GTHL(50, 50), GTORSURF,
• GTSECT, GTSECTBOTSURF (5), GTSECTIRSURF(5), GTSECTORSURF(5),
• GTSECTTOPSURF(5), GTSPLIT,. GTTOPSURF, OKOSPACLNU(0 4 15),
• LK, IICNPUODE, M NDEBOTTOKSURF, IWKOFBPRPJNODES (20),
•NUUMOFGTAXS (20), UMOFSPACERS (20), UMREGP1BOVEBPRA, REGION,
• REGIONBOTTOMSURF, REGrONTOPSURF, R, ROW, SECT, SN,
o•SPACERBOTTOMSURF, SACERTOPSURF, SPN, SYSTEMTOP,
o•TOPBPNODETOPSURF, EF'BOTTOVMSURF, UEFTOPSURF, V,
• WATERREGrONBOTTOMSURF, ATERPREGIONTOPSURF, WPRA(20),
• WEPRATYPE(20), 
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REAL AL203B4CDENSITY(20), A203DENSITY(20),
c BOTBPNODEREIGHT(20), BPDENTOGO(50,50,50),
c ERAXDIM(20,6), BPRDIH(20,3), EPRLPLENMAT(20,2),
c BPRLPLENWTS20,35), BPRPLEN20,2), BRUPLENMAT(20,2),
c BPRUPLEUWTS(20,35), CLADRAO, CURRENTSURF,
c ENDFITHEIGHT(20,2), GAXDATA(20,4,5), GTDATA(20,4),
c HOMOSPACERDEN(20,15),
c LEFMAT(20,2), HCNPBPRAHEIGHT(20,50), ODDENSITY,
c NONBPTIDATA(20,2), REGABOVEBPRA(20,3), SPACERDIST(20,10),
c SPACERHEIGIT(20,10), SPACHEIGHST, SRFVALUESPEC(200),
c TOTBPHEIGHT, EFAT(20,2)

CHARhCTER BANKDES(20)*5, BPRABSNODE(20,50)*1,
c BPRLPLENZAIDS(20,35)*9, PRUPLENZAIDS(20,35)*9,
c SURFTYPESPEC(200)*2

LOGICAL BPRLPMLUNIQUE, PRUPMLUNIQUE, CLADMLUNIQUE, LEAVE

IF (GTSPLIT.EQ.1) THEN
IF (PRA(BANKNUM(COLMN,ROW)).EQ.1) TEN
DO 110 HCNPNODE-1,NUMOFBPRANODES{ (AUM(COLUMNROW))

* Define the upper end-fitting bottom surface.
CURRENTSURFu-SPACERDIST(DESNUM(COLUMN,ROW), l)+

c ENDFITEEIGHT(DESNUM(COLUMN,ROW)#2)
CURRENTSURFLABEL-0
DO 10 V-i,(SN-1)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURrVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

10 CONTINUE
IF CURRENTSDRFLABEL.EQ.0) TEN

UEFBOtfOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSORF
SN-SN+1

ELSE
UEFBOTTOMSURF-CUREENTSURFLABEL

ENDIF
* Define the upper end-fitting top surface.

CURRENTSURF-SPACERDIST (DESNUM (COLUMN, ROW), 1) +
c ENDFITHEIGHT(DESNU(COLUMN,ROW), 1)+
c ENDFITEEIGET(DESNUM(COLMN,ROW) ,2)

CURRENTSURFLABEL-0
DO 20 V-1,(SN-1)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(O.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF
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20 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

UEFTOPSURF-SN
SURFTYPESFEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
UEFTOPSURFCURRENTSURFLABEL

ENDIF
Define the B node bounding surfaces.

IF (MCNPNODE.EQ.1) THEN
TOTBPHEIGHT-0.0
DO 30 Z-1,NUMOFBPRANODES(BANKNUM(COLUMN,ROW))

TOTBPHEIGHT-TOTBPFEIGHT+
c MCNPBFRAHEIGHT(BAN M U(COLUMN,ROW),Z)

30 CONTINUE
CURRENTSURF-BOTBPNODEHEIGHT (BANKNUK(COLUMN, ROW)) +

c TOTBPHEIGHT
IF (CURRENTSURF.GE.SREVALUESPECUEFETOPSURF)) THEN

CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)
ENDIF
CURENTSURFLABEL-0
DO 40 V-i,(SN-i)

IF SURFTYPESPECV).EQ.'PZ') THEN
IF (ASS(SURFYALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

40 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

TOPBPNODETOPSURF-SN
SURFTYPESPEC(SN)-'PZ'
SUREVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
TOPBPNODETOPSURF-CURRENTSURFLABEL

ENDIF
EPNODETOPSURF-TOPBPNODETOPSURF
CURRENTSURF-SURFVALUESPEC(BPNODETOPSURF)-

c - CNPBPRAHEIGHT(BANKNUM(COLUMN,ROW),MCNPNODE)
IF (CURRENTSURF.GE.SURFYALUESPEC(UEFTOPSURF)) THEN

CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)
ENDIF
CURRENTSURFLASEL-0
DO 0 V-i,(SN-1)

IF SURFTYFESFEC(V).EQ.'PZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF) .LT. (0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

50 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN
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BPNODEBOTTOMSRF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPNODEBOTTOMSURF-CURRENTSURFLABEL

ENDIF
CURRENTSURF-BPRDIH (ANENUN(COLUMN,ROW),1)
CURRENTSURFLABEL-0
DO 60 V-i,(SN-i)

IF SURFTYPESPEC(V).EQ.'CZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V.
EXIT

ENDIF
ENDIF

60 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

BPRADSUS-SN
SURFTYPESPEC(SN).-'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPRADIUS-CURRENTSURFLABEL

ENDIF
ELSEIF MCNPNODE.NE.1) THEN

BPNODETOPSURF-BPNODEBOTTOMSURF
CURRENTSURF-SURF'JLUESPEC BPNODETOPSURF)-

c MCNPBPRAEEIGHTIBANKNUM (COLUMN, ROW) MCNPNODE)
IF CURRENTSURF.GE.SURFVALUESPEC(UETOPSURF)) THEN

CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)
ENDIF
CURRENTSURZIABEL-0
DO 70 V-i,(SN-i)

IF SURFTYPESPEC(V).EQ.'FZ') THEN
IF (ABS (SURFWLUESPEC(V)-CRRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

70 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

SPNODEBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPNODEBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ENDIF

IF (SURFVALUESPEC(BPNODEBOTTOMSURF).LT.
c SURFVALUESPEC(UEFTOPSURF)) THEN

* Write the BP node cells in this BPR universe.
IF C(BPRABSNODE(BANKNUM(COLUMN,ROW),MCNPNODE).EQ.'Y').AND.
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c (BPNONABSSMT(BANKNUM(COLUMN,ROW)).EQ.1)) THEN
WRrTE(30,80) LN, BPNODEML,

c (-1*AL203DENSITY(BANNUM(COLUMN,ROW))), (*BPRADIUS),
c (-1*BPNODETOPSURF), BPNODEBOTTONSURF,
c EPRAUNIVCOLUMN,ROW), MCNPNODE

80 FORMAT(Tl,4,T6,14,TllGl4.6,T25,14,1X4,1X,14,
c IHP:N-1 -',13,1 S Burnable poison node ',12)

LN-LN+1
BPNODEbL-BPNODEHL+1

ELSEIF (tBPRABSNODE(BANNNUM(COLUHN,ROW),MCNPNODE).EQ.'Y').AND.
c (BPNONABSMAT (ANENUH(COLUMN,ROW)).NE.1)) THEN

WRITEC30,90) LU, BPNODEML,
c (-l*NONBPMTDATA(BANNUM(COLUMN,ROW),1)), (-l*BPRADIUS),
c (-l*BPNODETOPSURF), SPNODEBOTTOMSURF,
c BPRAUNIV(COLUMN,RDW), HCNPNODE

90 FOMAT(T,14,T6,14,Ti1,G14.6,T25,14,1X,14,1X,14,
c ' PiNui U-',13,' S Burnable poison node ',12)

LN-LN+1
BPNODEML-SPNODEML41

ELSE
WRITE(30,100) LN, SPNODEML,

c (-l*BPDENTOGO(COLUMN,ROW,MCNPNODE)), -l*BPRADIUS),
c (-1*BPNODETOPSURF), BPNODEBOTTOMSURF,
c BPRAUNIV(COLUMN,ROW), MCNPNODE

100 FORMAT(TlI4,T6,I4,Tll,G14.6,T25,I4,lX,I4,lX,I4,
c ' IMP:N-1 U',13,' S Burnable poison node ',12)

LN-LN+l
BPNODEHL-BPNODEML+1

ENDIF
ENDIF

110 CONTINUE
* Define the BPR cladding inner radius.

CU RPENTSURF-BPRDIM (BANKNUM (COLUMN, ROW), 2)
C RRENTSUREFABEL-O
DO 120 V-l,(SN-i)

IF (SURE YPESPEC(V).EQ.'CZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURENTSURFLABEL-V
EXIT

ENDIF
ENDIF

120 CONTINUE
IF (CURUEMTSURFLABEL.EQ.0) THEN

BPCLADIRSURF-SN
SURFTYPESPEC(SN)-CZ'
SU=RFALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
EPCILADIRSURF-CURRENTSDURLEL

ENDIF
* Define the PR cladding outer radius.

CUR ENTSURF-sPRDIM (BNNUM (COLUMN, ROW) , 3)
CURRENTSURFLABEL-0
DO 130 V-i,(SN-i)
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IF SURFTYPESPEC(V).EQ.'CZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

130 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

BPCLADORSURF-SN
SURFYPESPEC(SN)-'CZ-
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
BPCLADORSURF-CURRENTSURFLABEL

ENDIF
* Define the BPR cladding top surface.

CURRENTSURF-TOTBPHEIGHT+
c BOTBPNODEREIGHT (BANXNUM (COLUN, ROW)) +
c BPRPLEN(EANKNUK(COLUMN,ROW),1)

IF CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) THEN
CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)

ENDIF
CURRENTSURFLABEL-0
DO 140 V-i,(SN-1)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

140 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

BPCLADTOPSURF-SN
SURFTYPESPECSN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPCLADTOPSURF-CURRENTSURELABEL

ENDIF
* Define the BPR cladding bottom surface.

CURRENTSURF-BOTBPNODEHEIGHT (ANKNUM(COLUMN,ROW))-
c BPRPLEN (EANKNUM (COLUMN, ROW), 2)

CURRENTSRFLABEL-0
DO 150 V-1,(SN-1)

IF (SURFTYPESPEC(V).EQ.'PZ'1) THEN.
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLMBEL-V
EXIT

ENDIF
ENDIF

150 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

BPCLADEOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
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SURFVAMESPEC (SN) -CURENTSURF
SN-SN+1

ELSE
BPCLADBOTTOSURF-CURRENTSURFLWEL

ENDIF
* Write the BP-to-cladding gap cell in this BPR universe.

WRITE(30,160) , (-1*BPCLADIRSURF), BPRADTUS,
C (-l*TOFBFNODETOFSURF),
c 8PNODEBOTTOMSURF, FBARUNIV (COLUMN, ROW)

160 FORMAT(Ti,14,T6,'0',T25,I4,1X,4,lX,I4,1X,14,
c ' IMPsN-1 U-',13,
c ' $ Burnable poison-to-cladding gap')

LLNN1
* Write the BPR cladding cell in this BPR universe.
* Determine if the BPR cladding material specification has
* previously been defined. If it has been previously defined, determine
* the cladding material specification label.

CIADMLUNIQUE-.TRUE.
LEAVE-XEALSE.
IF ((COLUMN.NE.j1.AND.(ROW.NE.1)) THEN

DO 180 RO-i,(ROW-l)
DO 170 CO-1,50

IF BANKNUM(CO,RO).NE.0) THEN
IF BANKDES(BANKNM(CO,RO)).EQ.'BPRA ') TEEN

IF (BPRCIADMAT(BANKNUM(COLUMN,ROW)).EQ.
c BPRCLADMAT (BANKNU (CORO))) THEN

CLADMLUNIQUE-.FALSE.
LEAVE- .TRUE.
BPCLADML COLUMN,ROW)-BPCLADML(CO,RO)
EXIT

ENDIF
ENDIF
ENDIF

170 - CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

180 CONTINUE
IF LEAVE.EQ..FALSE.) THEN

DO 200 RO-ROW,ROW
DO 190 CO-i,(COLUMN-i)

IF (BANKNUH(C,R).NE.0) THEN
IF (BANKDES(BAUKNUMCO,RO)).EQ.'BPRA ) THEN

IF BPRCLADMAT(BANENUM(COLUMN,ROW)).EQ.
c BPRCLADMAT(BANKNUM(CO,RO))) THEN

CLADMLUNIQUE- .FALSE.
LEAVE-.TRUE.
BPCLADML(COLUMN,ROW)-BPCLADML(CO,RO)
EXIT

ENDIF
ENDIF
ENDIF

190 CONTINUE
IF LEAVE.EQ..TRUE.) THEN
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EXIT
ENDIF

200 CONTINUE
ENDIF

ELSEIF (COLUMN.EQ.1).AND.(ROW.NE.1)) THEN
DO 220 R-i,(ROW-i)

DO 210 C-1,50
IF (BANKNUMCORO).NE.0) THEN
IF (BANKDES(BANKNUM(CO,RO)).EQ.'BPRA ' THEN

IF (BPRCIPDMAT(BANENUM(COLUMN,ROW)).EQ.
C BPRCLADMAT(BANIMUM(COR)M) THEN

CLADHLUNIQUE-.FALSE.
LEAVE-.TRUE.
EPCLADML(COLUMN,ROW)-BPCLADML (CO,RO).
EXIT

ENDIF
ENDIF
ENDIF

210 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

220 CONTINUE
ELSEIF ((ROK.EQ.l).AND.(COLUMN.NE.1)) THEN

DO 240 RO-1,l
DO 230 CO-i,(COLUMN-1)

IF (BANKNUM(CO,RO).NE.0) THEN
IF (BANKDES(BANKNUM(CO,RO)).NE.'BPRA ') THEN

IF (BPRCLADNAT(BANKNUM(COLUMN,ROW)).EQ.
c BPRCLADMAT(BANKNUM(CORO))) THEN

CLADMLGNIQUE-.FALSE.
LEAVE-.TRUE.
BPCLADML (COLUMN, ROW) -BPCLADML (CO, RO)
EXIT

ENDIF
ENDIF
ENDIF

230 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

240 CONTINUE
ENDIF
IF (CIaDHLUNIQUE.EQ..TRUE.) THEN

PCLPDML (COLUMN, ROW) -MN
* Check BPR Claddinq Material

IF (BPRCLADMAT(BANKNUM(COLUMN,ROW).EQ.1) TEEN
DO 250 C-1,2

IF (C.EQ.1) THEN
WRITE(200,9300) BepcLADMLCoLumKNROW)

ELSEIF (C.EQ.2) THEN
HRITE(200,9301)
WRITE(200, 7000)
WRITE(200,7001)
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WRITE(200,7002)
-WRITE (200, 9302)
WRITE (2.00,7003)
WRSTE(200,7004)
WRITE(200,7005)
WRITE(200,9303)
WRITE (200, 9304)

ENDIF
250 CONTINUE

ELSEIF (SPRCLADMAT(RANENUM(COLUMNROW))
c .EQ.2) THEN

DO 260 C-1,2
IF C.EQ.1) THEN

WRITE(200,9305) SPCLADML(COLUMN,ROW)
ELSEIF C.EQ.2) THEN

WRITE(200,9306)
WRITE(200,9307)
WRITE(200,9308)
WRITE (200, 9309)
WRSSE(200,9310)
WRITE(200,7006)
WRITE(200,7007)
WRITE(200,7008)
WRITE(200,9311)
WRITE(20D,9312)
WRITE(200,7009)
WRITE(200,7010)
WRITE (200,7011)
WRITE(200,9313)
WRITE(200,7012)
WRITE(200,7013)
WRITE(200,7014)
WRITE(200,7015)

ENDIF
260 CONTINUE

ELSEIF (BPRCLADMAT(BANKNUM(COLUMN,ROW))
c .EQ.3) THEN

DO 270 C-1,2
IF (C.EQ.1) THEN

WRITE(200,9314) BPCLADML(COLUMN,ROW)
ELSEIF C.EQ.2) THEN

WRITE(200,9315)
WRITE (200,9316)
WRITE(200, 9317)
WRITE(200,9318)
WRITE(200,7016)
WRITE(200,7017)
NRITE(200,7018)
RITE(200,9319)

WRITE(200,9320)
WRITE(200,7019)
WRITE(200,7020)
WRITE(200,7021)
WRITE(200,9321)
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WRITE (200,7022)
WRITE (200,7023)
WRITE (200,7024)
WRITE (200,7025)
WRITE (200, 9322)
WRITE(200,9323)
WRITE(200,9324)
WRITE(200,9325)
HRITE(200,9326)
WRITE(200, 9327)
WRITE(200,7026)
WRITE (200, 9328)
WRITE(200,9329)
WMTE(200,9330)

ENDIF
270 CONTINUE

ENDIF
N-MN+l

ENDIF
IF (EPRCLADMAT (BANKNUM (COLUMN, ROW)) .EQ.1) THEN

CLADRHO-6.56
ELSEIF BPRCLADMAT(BANKNUM(COLUMN,ROW)).EQ.2) THEN

CLADRHO-7 .90
ELSEIF (DPRCLADMAT-(BANmNUM(COLUMN,ROW)).EQ.3) THEN

CLADRHO-8 .19
ENDIF
WMITE(30,280) N, BPCLADML(COLUMN,ROW), (-l*CLADRHO),

c BFCLADIRSURF,
c (-l*BPCLADORSURF), -l'BPCLADTOPSURF), BPCIADBOTTOmSURF,
c BPRAUNIV (COLUMN, ROW)

280 FORMAT(TlI,,6,4,Tll,F8.5,T25,14,lX,I4,lX,14,lX,I4,
c ' INP:N-l U-',13,1 $ BiR cladding')

W-LN+l
* Write the BPR upper plenum cell in this BPR universe.
* Determine if the DPR upper plentim material specification has
* previously been defined. If it has been previously defined,. determine
* the upper plenum material specification label.

BPRUPMLUNIQUE-. TRUE.
LEAVE-.FALSE.
IF (COLUMN.NE.1).AND.(ROW.NE.l)) THEN

Do 300 RO-1,(ROW-l)
DO 290 CO-1,50

IF (ANXNUM(O,RO).NE.0) THEN
IF (BANKNUM(COLUMNROW).EQ.

c DANUNKM(CORO)) THEN
EPRUPMLUNIQUE-.FALSE.
LEAVE-. TRUE.
DPRUPHL(COLUMNROW)-BPRUPMCORO)
EXIT

ENDIF
ENDIF

290 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
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ENDIF
300 CONTINUE

IF LEAVE.EQ..FALSE.) THEN
DO 320 R-ROW,ROW

DO 310 CO-i,(COLUMN-1)
IF (BANKNUMCORO).NE.0) THEN

IF (BANKNUM(COLUMN,ROW).EQ.
c BANKNUM(CO,RO)) THEN

BPRUPHLUNIQUE-.FALSE.
LEAVE--.TRUE.
BPRUPML(COLUMN,ROW)-BPRUPML(CO,RO)
EXIT

ENDIF
ENDIr

310 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

320 CONTINUE
ENDIF

ELSEIE ((COLUMN.EQ.1).AND.(R0W.KE.1)) THEN
DO 340 RO-i,(ROW-i)

DO 330 CO-1,50
IF (ANKNDH(CO,RO).NE.0) THEN

IF (BANMNUM(COLUMN,ROW).EQ.
c BANXN3M(CO,RO)) THEN

BPRUPMLUNIQUEvi.FALSE.
LEAVE- .TRUE.
BPRD L(COLUMN, ROW)-BPRUPML(CO, RO)
EXIT

ENDIF
ENDIF

330 CONTINUE
IF LEAVE.EQ..TRU). THEN

EXIT
ENDIF

340 CONTINUE
ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.1)) THEN

DO 360 RO-1,1
DO 350 CO-i,(COLUMN-i)

IF BANKNU(CORO).NE.0) THEN
IF (BANKNUM(COLUMNOW).EQ.

c BANXNM (CO,RO)) THEN
BPRUPMLUNIQUE-. FALSE.
LEAVE-.TRUE.
BPRUPML(COLUMN,ROW)-BPRUPML(CO,RO)
EXIT

ENDIF
ENDIF

350 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

360 CONTINUE
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ENDIF
IF (SURrVALUESPEC(TOPBPNODETOPSURF).LT.

c SURFVALUESPEC(UEFTOPSURF)) TEN
IF (BPRUPMLUNIQUE.EQ..TRUE.) TEN

BPRUPML(COLUMN,ROW)-MN
* Check Burnable Poison Rod Upper Plenum Regions

DO 390 C-i,BPROPLENMAT(BANKNUM(COLUMN,ROW),2)
IF (C.EQ.l) TEN

WRITE(200,370) BPRUPLM(COLUMN,ROW),
c BPRUPLENZAIDS (ANKNNM COLUMN,ROW),C),
c (-l*BPRUPLENWTS (BANUM (COLUMN, ROW) ,C))

370 FORMAT(Tl,'M',14,T9,A9,3X,G14.6,
c ' 5 Burnable Poison Rod Upper Plenum')

ELSE
WRITE(200,380)

c BPRUPLENZAIDS (BANKNMI (COLUMN, ROW) ,C),
c (-i*PRUPLENWTS(BANKNUM(COLUMN,ROW)gC))

380 FORMAT(T9,A9,3X,G14.6)
ENDIF

390 CONTINUE
MN-HN+l

ENDIF
WRITE130,400) N, BPRUPML(COLUMN,ROW),

c (-1*BPRUPLENhT (BANENUM (COLUMN, ROW), 1)),
c TOPBPNODETOPSURF,
c (-l*BPCLADTOPSURF), -1*BPCLADIRSURF),
c BPRAUNXV`(COLUMN,ROW)

400 FORMATT,14,T6,4,Tll,F.ST25,14,iX,14,1X,I4,
c ' DMP:N-l b-',13,' 4 BFR upper plenum region')

LN-LN+1
ENDIF

* Write the BPR lower plenum cell (lower end plug) in this BPR universe.
* Determine if the BPR lower plenum material specification has
* previously been defined. If it has been previously defined, deterine
* the lower plenum material specification label.

BPRLPMLUNIQUE-.TRUE.
LEAVE-.FALSE.
IF ((COLUN.NE.l).AND.(ROW.NE.l)) TEN

DO 420 RO-i,(ROW-i)
DO 410 CO-1,S0

IF BANKNUM(CO,RO).NE.0) TEN
IF (BANKNUM(COLUMN,ROW).EQ.BANKNUM(CO,ROI) TEN

BPRLPMLUNIQUE-.FALSE.
LEAVE-.TRUE.
BPRLPML(COLUMN, ROW)-BPRLPML(C0,RO)
EXIT

ENDIF
ENDIF

410 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

420 CONTINUE
IF LEAVE.EQ..FALSE.) THEN
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DO 440 RO-ROWROW
DO 430 CO-1, (COLUMN-1)

IF (BANKNUM(CO,RO) .NE.0) THEN
IF (ANKNUM(COLUMN,ROW) .EQ.

c DANNM (CO, RO) ) TEN
EPRLPLUNIQUE-. FALSE.
LEAVE- . TRUE.
BPRLPHL (COLUMN, ROW)-BPRLPML (CO, RO)
EXIT

ENDIF
ENDIF

430 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXrT
ENDIF

440 CONTINUE
ENDIF

ELSEIF (COLUMN.EQ.1).AND.(ROW.NE.1)) THEN
DO 460 RO-1,(ROW-1)

DO 450 CO-1,50
IF BANKNUM(CO,RO).NE.0) THEN

IF (BANKNUH(COLUMN,ROW).EQ.
c BANKNUM(CORO)) THEN

BPRLPMLUNIQUE-.FALSE.
LEAVE-.TRUE.
BPRLMbL(COLUMN,ROW)-BPRLPtL(CORO)
EXIT

ENDIF
ENDIF

450 CONTINUE
IF LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

460 CONTINUE
ELSEIF ((ROW.EQ.1}).AND.(COLUMN.NE.1)) THEN

DO 480 RO-1,1
DO 470 CO-1,(COLUMN-1)

IF (DANKNM(CORO).NE.0) THEN
IF BANHNM(COLUMN,ROW).EQ.

c BANKNUM(CO,RO)) THEN
BPRLPMLUNIQUE-. FALSE.
LEAVE-.TRUE.
BPRLPML(COLUMN.ROW)-BPRLPML(CORO)
EXIT

ENDIF
-ENDIF

470 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

480 CONTINUE
ENDIF
IF (PRLPHLUNIQUE.EQ..TRUE.) TEEN

BPRLPHL(COLUMN,ROW)-MN
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* Check Burnable Poison Rod Lower Plenum Regions
DO 510 C-i,BPRLPLEN T(LBA NUM(COLUMN,ROW) ,2)

IF (C.EQ.I) TEN
WRITE(200,490) BPRLPNL(COLUMNROW),

c BPRLPLENZAIDS (BANKNUM(COLUMN,ROW),C),
c (-i*BPRLPLENWTS(BANNUM(COLUMN,ROW),C)

490 FORMAT(Tl,'M',14,T9,A9,3X,G14.6,
c ' S Burnable Poison.Rod Lower Plenum')

ELSE
WRITE(200,500)

c BPRLPLENZAIDS(BANKNUM(COLUMNROW),C),
c (-*BPRLPLENWTS(BANKNUM(COLUMN,ROW) ,C))

500 FORATT9,A,3X,G14.6)
ENDIF

510 CONTINUE
MN-MN+1

ENDIF
WRITE(30,520) LN, BPRLVML(COLUMN,ROW),

c (-l*BPRLPLENMAT(BANKNM (COLUMN,ROW).,1)), BPCLADBOTTOMSURF,
c (-1*BPNODEBOTTOMSURF), -l*BPCADIRSURF),
c EPRAUNIV(COLUMN,ROW)

520 FORMAT(T1,14,T6,14,T11,FS.5,T25,14,1X,14,1X,14,
c I IHP:N-l U-',13,' $ EPR lower plenum region')

LN-LN+l
* Loop through the regions above the BPR (i.e. the appropriate upper core
regions)
* Define the upper region lower surface.

DO 560 REGION-1,NUMREGABOVEBPRA
* Determine the current upper region's lower surface specification.

IF REGION.EQ.1) THEN
REGTONUNPSURLaiZYLTJMTJP

c

c

530

CURRENTSURF-SURFVALUESPEC(SYSTEMTOP)-
REGABOVEBPRA(REGION,1)

ENDIF
CURRENTSURF-SUREYALUESPEC(REGIONTOPSURF)-
REGABOVEBPRA(REGION,1)
IF REGION.E.NUMREGABOVEBPRA) THEN

REGIONBOTTOMSURF-DEFTOPSURF.
ELSE
CURRENTSURFLABEL-O
DO 530 V-1,(SN-i)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (AS (SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

CORSTINUE
IF CURAENTSURFLABEL.EQ.0) THEN

REGIONBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ!
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
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REGIONBOTT0OMSURF-CURRENTSURELsBEL
ENDIF
ENDIF

* Write the cell specification for the BPR universe upper region.
IF (REGION.EQ.1) THEN

WITE(30,540) L, FMUREGIOWML(COLUMN,ROW,REGION),
c (-1*REGABOVEBPRA(REGION,2))
c REGIONBOTTOMSURF, BRAUNIV(COLUMN,ROW), REGION

540 FORMT(TlI4,T6,I4,T11,F8.5,T25,I4,
c ' IMP:N-l U-',13,' S Upper core region ,12)

LN-LN+i
REGIONTOPSURF-REGIONBOTTOMSURF

ELSE
WRITE(30,550) LN, RUREGIONML(COLUMN,ROW,REGION),

c (-REGABOVEBPRA(REGION,2)), (*REGIONTOPSURF),
c REGIONBOTTOMSURF, BPRAUNIV(COLUMN,ROW), REGION

550 FORMAT(T,14,T6,14,Tll,F8.5,T25,I4,1X,14,
c ' IMP:N-l U-',13,' S Upper core region '1,2)

LW-LN+l
REGIONTOPSURF-REGIONBOTTOMSURF

ENDIF
560 CONTINUE

DO 610 SECT-l,NUMOGTAXS(DESNUM(COLUMN,ROW))
* Define the GT section top surface.

CURRENTSURF-GTAXDATA(DESNUM(COLUMN,ROW),3,SECT)
IF CURRENTSURF.GT.SUREVALUESPEC(UEFTOPSURF)) THEN

CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)
ENDIF
CURRENTSURFLABEL-0
DO 570 V-i,(SN-i)

IF (SURFYPESPECV).EQ.'PZ') THEN
IF ABS(SuRFVPLUESPEC(V)-CURRENTSURF).LT.(o.oool)). THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

570 CONTINUE
IF CURRENTSUREABEL.EQ-0) THEN

GTSECTTOPSURF(SECT)-SN
SURFTYPESPECSN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
GTSECTTOPSURF(SECT)-CURRENTSURELABEL

ENDIF
* Define the GT section bottom surface.

CURRENTSURF-GTAXDATA(DESNUM(COLUMN,ROW),4,SECT)
CURRENTSURFLABEL-0
DO 580 V-i,(SN-i)

IF SURFTYPESPEC(V).EQ.'PZf) THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.OOOi)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
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580
* ENDIF

CONTINUE .
IF CURRENTSURLABEL.EQ.0) THEN

GTSECTBOTSURF(SECT)-SN
SURFIYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
GTSECTBOTSuRF(SECT)-CuRRENTSuRFLABEL

ENDIF
* Define the GT section outer radius surface.

CURPENTSURF-GTAXDATA (DESNUM (COLUMN, ROW), 2, SECT)
CURRENTSURFLABEL-0
DO 90 V-i,(SN-1)

IF SURFTYPESPEC(V).EQ.'CZ') THEN
IF (ABS(SORFVYLUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CUH.ENTSURFLABEL-V
EXIT

ENDIF
ENDIF

590 CONTINUE
IF CURRENTSURFLAEL.EQ.0) THEN

GTSECTORSURF(SECT)-SN
SURFTYPESPEC(SN)-'CZ-
SURVALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
GTSECTORSURF(SECT)-CURRENTSURFLABEL

ENDIF
* Define the GT section inner radius surface.

CURRENTSURF-GTAXDATA(DESNUM(COLUMN,ROW),1,SECT)
CURRENTSURFLABEL-0
DO 600 V-i,(SN-1)

IF (SURFTYPESPEC(V).EQ.'CZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

600 CONTINUE
IF CURRENTSRFLRBEL.EQ.0) THEN

GTSECTIRSURF(SECT)-SN
SURFTYPESPEC(SN) -'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
GTSECTIRSURF(SECT)-CURRENTSURFLABEL

ENDIF
610 CONTINUE

* Write the GT material cell
DO 740 SECT-1,NUMOFGTAXS(DESNUM(COLUMN,ROW))

* Determine if the GT material specification has
* previously been defined. If it has been previously defined, determine

the material specification label.
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CLUMLUNIQUE-. TRUE.
LEAVE-. FALSE.
IF ((COLUMN.NE.1) .AND. (ROW.NE.1)) THEN

DO 630 R0-1, (ROW-i)
DO 620 CO-1,50

IF DESNUM(CORO) .NE.0) .AND.
c (BANINUM(CORO).EQ.0)) THEN

IF GTAXOT (DESNK (COLUMN,R OW),SECT) . EQ.
c GTAT(DESNUM(CO.R0))) THEN

CLADMLNIQUE-.FALSE.
LEAVE-.TRUE.
GTAxNL (COLUMN, ROW,SECT)-GTMLtCO,RO)
EXIT

ELSEIF (GTAXMAT(DESNtJM(COLUMN,ROW),SECT).EQ.
c GTAXMAT(DESNUM(CO,RO),SECT)) THEN

CLADMLUNIQUE-.FALSE.
LEAVE-.TRUE.
GTAXML (COLUMN, ROW, SECT)!-GTAXL (CO, RO, SECT)
EXIT

ENDIF
ENDIF

620 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

630 CONTINUE
IF LEAVE.EQ..FALSE.) THEN

DO 650 RO-ROW,ROW
DO 640 CO-, (COLUMN-i)

IF ((DESNUM(CO,RO).NE.0).AND.
c (BANKNUM(CO,RO).EQ.0)) THEN

IF GTAXMAT(DESNUM(COLUMN,ROW),SECT).EQ.
c GTmAT(DESNUMCO,RO))) THEN

CLADMLUNIQUE-.FALSE.
LEAVE-. TRUE.
GTAXML (COLUMN, ROW, SECT) -GTML (CO, RO)
EXIT

ELSEIF (GTAXMAT(DESNUM(COLUMN,ROW),SECT).EQ.
c GTPXHAT(DESNUM(COjtO),SECT)) THEN

CLIADMLUNIQUE-.FALSE.
LEAVE-.TRUE.
GTAXML (COLUMN, ROW, SECT) -GTAXML (CO, RO, SECT)
EXIT

ENDIF
ENDIF

640 CONTINUE.
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

650 CONTINUE
ENDIF

ELSEIF (COLUMN.EQ.1).AND.(ROW.NE.)) THEN
DO 670 RO-1,(ROW-2)

DO 660 CO-1,50
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IF ((DESNUM(CO,RO).NE.0).AND.
c (RANKNU(CORO).EQ.0)) THEN

IF GTAXMAT(DESNUM(COLUMN,ROW),SECT).EQ.
c GTHAT(DESNUM(COAO))) TEN

CLADIUNIQUE-. FALSE.
LEAVE-.TRUE.
GTAXI (COLUMN, ROW, SECT) -GTML (CO, RO)
EXIT

ELSEIF (GTAX T(DESNUM(COLMN,ROW),SECT).EQ.
C GTAXHAT(DESNUM(CO,RO),SECT)) TEN

CLADMLNIQUE-.FALSE.
LEAVE-.TRUE.
GTAXML(COLUMN,ROW,SECT)-GTAXHL(CORO,SECT)
EXIT

ENDIF
ENDIF

660 CONTINUE.
IF (LEAVE.EQ..TRUE.) TEEN

EXIT
ENDIF

670 CONTINUE
ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.1)) THEN

DQ 690 RO-l,l
DO 660 CO-1,(COLUMN-1)

IF ((DESNUM(CO,RO).NE.0).AND.
C cE(BANKNUM(CO,RO).EQ.0)) THEN

IF GTAXN'T(DESNUM(COLUMNRO),SECT).EQ.
c GThAT(DESNUM(CORO)) TEN

CIADILUNIQE-. FALSE.
LEAVE-. TRUE.
GTAXML(COLUMN,ROW,SECT)-GTKL(CO,RO)
EXIT

ELSEIF (GTAXMAT(DESNUM (COLUMN,ROW),SECT).EQ.
c GTAXMAT(DESNUM(CORO),SECT)) THEN

CLAD4LUNIQUE-.FALSE.
LEAVE-.TRUE.
GTPAML(COLUMN,ROW,SECT)-GTAXL (CO,RO,SECT)
EXIT

ENDIF
ENDIF

680 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

690 CONTINUE
ENDIF
IF (CLADKLUNIQUE .E0..TRUE.) THEN

GTAXHL (COLUMN, ROW, SECT) -N
* Check Guide Tube Material

rF (GTAXMAT(DESNUM(COLUMN,ROW),SECT).Q. 1) THEN
DO 700 C-1,2

If (C.EQ.1) TEEN
WRITE(200,9300) GTAXML(COLUMN,ROW,SECT)

ELSEIF (C.EQ.2) THEN
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WRITE(200,9301)
WRITE(200,7000)
WRITE(200,7001)
WRITE(200,7002)
WRITE(200,9302)
WRITE(200,7003)
WRITE(200,7004)
WRITE(200,7005)
WRITE(200,9303)
WRITE(200,9304)

ENDIF
700 CONTINUE

ELSEIF (GTAXMAT(DESNUM(COLUMN,ROW),SECT)
c .EQ.2) THEN

DO 710 C=1,2
IF (C.EQ.1) THEN

WRITE(200,9305) GTAXML(COLUMN, ROW, SECT)
ELSEIF (C.EQ.2) THEN

WRITE(200,9306)
WRITE(200,9307)
WRITE(200,9308)
WRITE(200,9309)
WRITE(200,9310)
WRITE(200,7006)
WRITE(200,7007)
WRITE(200,7008)
WRITE(200, 9311)
WRITE(200,9312)
WRITE(200,7009)
WRITE(200,7010)
WRITE(200,7011)
WRITE(200,9313)
WRITE(200,7012)
WRITE(200,7013)
WRITE (200,7014)
WRITE(200,7015)

ENDIF
710 CONTINUE

ELSEIF (GTAXMAT(DESNUM (COLUMN,ROW),SECT)
c .EQ.3) THEN

DO 720 C=1,2
IF (C.EQ.1) THEN

WRITE(200,9314) GTAXML(COLUMN,ROW,SECT)
ELSEIF (C.EQ.2) THEN

WRITE(200,9315)
WRITE(200,9316)
WRITE(200,9317)
WRITE(200,9318)
WRITE(200,7016)
WRITE(200,7017)
WRITE(200,7018)
WRITE(200,9319)
WRITE(200,9320)
WRITE(200,7019)
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WRITE(200, 7020)
WRITE(200,7021)
WRITE(200,9321)
WRITE(200,7022)
WRITE(200,7023)
WRITE(200,7024)
WRITE(200,7025)
WRITE(200,9322)
WRITE (200, 9323)
WRITE(200,9324)
WRITE(200,9325)
WRITE(200,9326)
WRITE(200,9327)
WRITE(200,7026)
WRITE(200,9328)
WRITE(200,9329)
WRITE(200,9330)

ENDIF
720 CONTINUE

ENDIF
MN=MN+1

ENDIF
IF (GTAXMAT(DESNUM(COLUMN,ROW),SECT).EQ.1) THEN

CLADRHO=6.56
ELSEIF (GTAXMAT(DESNUM(COLUMN,ROW),SECT).EQ.2) THEN

CLADRHO=7.90
ELSEIF (GTAXMAT(DESNUM(COLUMN,ROW),SECT).EQ.3) THEN

CLADRHO=8.19
ENDIF
WRITE(30,730) LN, GTAXML(COLUMN,ROW,SECT), (1*CLADRHO),

c GTSECTIRSURF(SECT),
c (-1*GTSECTORSURF(SECT)), (-1*GTSECTTOPSURF(SECT)),
c GTSECTBOTSURF(SECT), BPRAUNIV(COLUMN,ROW)

730 FORMAT(Tl,I4,T6,I4,Tll,F8.5,T25,I4, 1X, I4, 1X, I4, 1X,I4,
c ' IMP:N=1 U=',I4,' $ Guide tube')

LN=LN+1
740 CONTINUE

* Loop through the spacer and moderator regions along the axial
* length of the GT (from top to bottom).

SPACHEIGHT-0.0
DO 750 SPN=1,NUMOFSPACERS(DESNUM(COLUMN,ROW))

SPACHEIGHT-SPACHEIGHT+SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)
750 CONTINUE

DO 940 SPN=1,NUMOFSPACERS(DESNUM(COLUMN,ROW))
* Define the homogenized spacer region bounding surfaces.

IF (SPN.EQ.1) THEN
SPACERTOPSURF=UEFBOTTOMSURF
CURRENTSURF-SURFVALUESPEC(UEFBOTTOMSURF)-

c SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)
CURRENTSURFLABEL=0
DO 760 V,(SN-l)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENT$URFLABEL=V
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EXIT
ENDIF

ENDIF
760 CONTINUE

IF (CURRENTSURFLABEL.EQ.0) THEN
SPACERBOTTOMSURF-SN
SURFTYPESPEC(SN) 'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN=SN+i

ELSE
SPACERBOTTOMSURF=CURRENTSURFLABEL

ENDIF
WATERREGIONTOPSURF=SPACERBOTTOMSURF
CURRENTSURF=SPACERDIST(DESNUM(COLUMN,ROW),(SPN+1))
CURRENTSURFLABEL=O
DO 770 V=i,(SN-i)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL=V
EXIT

ENDIF
ENDIF

770 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

WATERREGIONBOTTOMSURF=SN
SURFTYPESPEC(SN)='PZ'
SURF.VALUESPEC(SN)=CURRENTSURF
SN=SN+1

ELSE
WATERREGIONBOTTOMSURF=CURRENTSURFLABEL

ENDIF
ELSEIF ((SPN.NE.1).AND.(SPN.NE.

c NUMOFSPACERS(DESNUM(COLUMN,ROW)))) THEN
SPACERTOPSURF-WATERREGIONBOTTOMSURF
CURRENTSURF-SURFVALUESPEC(WATERREGIONBOTTOMSURF)-

c SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)
CURRENTSURFLABEL-0
DO 780 V,(SN-i)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL5V
EXIT

ENDIF
ENDIF

780 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

SPACERBOTTOMSURF=SN
SURFTYPESPEC(SN)='PZ'
SURFVALUESPEC(SN)=CURRENTSURF
SN=SN+i

ELSE
SPACERBOTTOMSURF=CURRENTSURFLABEL

ENDIF
WATERREGIONTOPSURF=SPACERBOTTOMSURFN.,
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CURRENTSURF=SPACERDIST(DESNUM(COLUMN,ROW),(SPN+1))
CURRENTSURFLABEL'O
DO 790 V=1,(SN-l)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

790 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

WATERREGIONBOTTOMSURF=SN
SURFTYPESPEC(SN)='PZ'
SURFVALUESPEC(SN)=CURRENTSURF
SN=SN+1

ELSE
WATERREGIONBOTTOMSURF=CURRENTSURFLABEL

ENDIF
ELSEIF SPN.EQ.NUMOFSPACERS(DESNUM(COLUMN,ROW))) THEN

SPACERTOPSURF-WATERREGIONBOTTOMSURF
CURRENTSURF-SURFVALUESPEC(WATERREGIONBOTTOMSURF)-

c SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)
CURRENTSURFLABEL=0
DO 800 V=1,(SN-1)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL=V
EXIT

ENDIF
ENDIF

800 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

SPACERBOTTOMSURF-SN
SURFTYPESPEC(SN)='PZ'
SURFVALUESPEC(SN)=CURRENTSURF
SN=SN+1

ELSE
SPACERBOTTOMSURF=CURRENTSURFLABEL

ENDIF
WATERREGIONTOPSURF=SPACERBOTTOMSURF
WATERREGIONBOTTOMSURF=NODEBOTTOMSURF

ENDIF
* Write the current homogenized spacer region cell in this GT universe.

DO 930 SECT-1,NUMOFGTAXS(DESNUM(COLUMN,ROW))
IF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.

c SURFVALUESPEC(SPACERTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
c SURFVALUESPEC(SPACERBOTTOMSURF))) THEN

WRITE{30,810) LN, HOMOSPACMLNUM(DESNUM(COLUMN,ROW),SPN),
c (-1*HOMOSPACERDEN(DESNUM(COLUMN,ROW),SPN)),
c GTSECTORSURF(SECT),
c (-1*SPACERTOPSURF), SPACERBOTTOMSURF, BPRAUNIV(COLUMN,ROW),
c SPN

810 FORMAT(Tl,I4,T6,14,Tll,G14.8,T25,I4,1X,14,1X,I4,
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c IMP:N=1 U=',I4,
c $ Homogenized region for spacer ',I2)

LN=LN+1
ELSEIF (SURFVALUESPEC(GTSECTTOPSURF(SECT)).EQ.

c SURFVALUESPEC(SPACERTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
c SURFVALUESPEC(SPACERBOTTOMSURF))) THEN

WRITE(30,820) LN, HOMOSPACMLNUM(DESNUM(COLUMN,ROW),SPN),
c (-1*HOMOSPACERDEN(DESNUM(COLUMN,ROW),SPN)),
c GTSECTORSURF(SECT),
c (-1*SPACERTOPSURF), SPACERBOTTOMSURF, BPRAUNIV(COLUMN,ROW),
c SPN

820 FORMAT(Tl,I4,T6, I4,Tll,G14 .8,T25,I4, lX, I4, 1X, I4,
c ' IMP:N=1 U=',I4,
c ' $ Homogenized region for spacer ',I2)

LN=LN+1
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).EQ.

C SURFVALUESPEC(SPACERTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).EQ.
c SURFVALUESPEC(SPACERBOTTOMSURF))) THEN

WRITE(30,830) LN, HOMOSPACMLNUM(DESNUM(COLUMN,ROW),SPN),
c (-1*HOMOSPACERDEN(DESNUM(COLUMN,ROW),SPN)),
c GTSECTORSURF(SECT),
c (-1*SPACERTOPSURF), SPACERBOTTOMSURF, BPRAUNIV(COLUMN,ROW),
c SPN

830 FORMAT(Tl,I4,T6,I4,Tll,Gl,4.8,T25,I4,1X,I4,1X,I4,
c ' IMP:N=1 U=',I4,
c ' $ Homogenized region for spacer ',I2)

LN=LN+1
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.

c SURFVALUESPEC(SPACERTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).EQ.
c SURFVALUESPEC(SPACERBOTTOMSURF))) THEN

WRITE(30,840) LN, HOMOSPACMLNUM(DESNUM(COLUMN,ROW),SPN),
c (-1*HOMOSPACERDEN(DESNUM(COLUMN,ROW),SPN)),
c GTSECTORSURF(SECT),
c (-1*SPACERTOPSURF), SPACERBOTTOMSURF, BPRAUNIV(COLUMN,ROW),
c SPN

840 FORMAT(Tl,I4,T6,I4,Tll,G14.8,T25,I4,1X,I4,1X,I4,
c ' IMP:N=1 U=',I4,
c $ Homogenized region for spacer ',I2)

LN=LN+1
ELSEIF (SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.

c SURFVALUESPEC(SPACERTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).GT.
c SURFVALUESPEC(SPACERBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
c SURFVALUESPEC(SPACERTOPSURF))) THEN

WRITE(30,850) LN, HOMOSPACMLNUM(DESNUM(COLUMN,ROW),SPN),
c (-1*HOMOSPACERDEN(DESNUM(COLUMN,ROW),SPN)),
c GTSECTORSURF(SECT),
c (-1*SPACERTOPSURF), GTSECTBOTSURF(SECT),
c BPRAUNIV(COLUMN,ROW), SPN

850 FORMAT(Tl,I4,T6,I4,Tll,G14.8,T25,I4,1X,I4,1X,I4,
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c ' IHP:N-1 U-'14,
c ' S Homogenized region for spacer ',12)

LN-LN+1
ELSEIF ((SQRFVALUESPEC(GTSECTTOPSURF(SECT)).LT.

c SURFVALUESPEC(SPACERTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
c -SDRF UESPEC(SPACERBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.
c SJRFVALUESPEC(SPACERBOTTOMSURF))) THEN

WRITE(30,860) N, OMOSPACMLNUM(DESNU(COLUMNROW).SPN),
c (-*HOMOSPACERDEN(DESNUM(COLUMN,ROW),SPNI),
c GTSECTORSURF(SECT)o
c (-l*GTSECTTOPSURF(SECT)), SPACERBOTTOMSURF,
c BPRAUNIV(COLUMN*ROW), SPN

860 FORMHT(T,I4,T6,I4,Tl1,Gl4.8,T25,14,lX,14,lX,14,
c ' IHP:N-l U-',14,
c ' $ Homogenized region for spacer '1,I2)

LN-LN+l
ENDIF

* Write the water region cell below the current homogenized spac
in this CT universe.

IF (SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.
c SURFVALUESPEC(NATERREGIONTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.

er cell

87'

881

89C

c SURFVALESPEC(WATERREGIONBOTTOMSURF))) THEN
WRITE(30,670) LN, BMODML, (-l*MODDENSITY),

C GTSECTORSURF(SECT),
c C-l-WATERREGIONTOPSURF), WATERREGIONBOTTOMSURF,
c BPRAU=IV(COLUMN,ROW)
0 FORMtAT(Tl,I4,T6,14,Tll,FlO.8,T25,14,lX,14,lX,14,

C ' IMP:N-l -',14,' $ Borated moderator region')
LN-LN+1
ELSEIF (SURFVUESPEC(GTSECTTOPSURF(SECT)) .EQ.

c SURFVPLUESPEC(WATERREGIONTOPSURF)) .ID.
c (SURFVALUESPEC(GTSECTSOTSURF(SECT)) .LT.
c- SURFVALUESPEC (WATEREGIONBOTTOHSURF))) THEN

WRSTE(30,880) L, MODL, (-l*MODDENSITY),
c GTSECTORSURF(SECT),
c (-1*WATERREGIONTOPSURF), WATERREGIONBOTTOMSURF,
c BPRAUNIV (COLUMN, ROW)

O FORATT1,14,T6,14,Tll,F10.8,T25,4,2X,14,IX,I4,
c ' IMPSU-1 U-,14,' B Lorated moderator region')

LN-LN+1
ELSEIF (SURFVPLUESPEC(GTSECTTOPSURF(SECT)) .EQ.

c SURFALUESEC(WATERREGIONTOPSURF) I .AD.
C (SURFVALUESPEC(GTSECTEOTSURF(SECT)) .EQ.
c SURFVALUESFEC (WATERHEGIONBOTTOMSURF))) TE

WRITE(30,890) , EMODML, (-l*MODDENSITY),
c GTSECTORSURFSECT),
c (-l*WATERREGIONTOPSURF), ATERREGIONBOTTOMSURF,
c SPRADNIV (COLUMN, RO)

FORMAT (Tl, 14,T6,14,T11, F0.8,T25,4,1X,14,lXI4,
c ' IMP:N-1 U-',14,' Borated moderator region')

LN-LN1l
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.

ELSEIF f(SURFVA1 UESPEC(GTSECTTOPSURF(SECT)).GT.
c SURFVALVESPEC(NATERREGIONTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).EQ.
c SURFVALUESPEC (ATERREGIONBOTTOMSURF))) THEN

WRITE(30,900) LN, SMODML, -l*MODDENSITY),
c GTSECTORSURF(SECT),
c (-PWATERREGIONTOPSURF), WATERREGIONBOTTOSURF,
c BPRAUNIV(COLUMN,R0W)

900 FORMAT(Tl,I4,T6,4,T11,F10.S,T25,I4,1X,I4,1X,I4,
c I IHP:N-l U-',14,' 5 Borated moderator region')

LN-LN+1
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.

c SURFVALUESPEC(WATERREGIONTOPSURF)).AND.
c (SUREVALUESPEC(GTSECTBOTSURF(SECT)).GT.
c SURFVALUESPEC(WATERREGIONBOTTOMSURF)).AND.
c (SURFVALOESPEC(GTSECTSOTSURF(SECT)).LT.
c SURFVALUESPEC(WATERREGIOTOPSURF))) THEN

WRITE (30,910) L, BMODML, -l*MODDENSITY),
e GTSECTORSURF(SECT),
c * (-1*WATERREGIONTOPSURF), GTSECTBOTSURF(SECT),
c BPRAUNIV(COLUMN,ROW)

910 FORMAT(Tl,14,T6,14,TllFlO.8,T25,14,lX,14,1X,14,
c ' IHPiN-1 U-1,4, S Borated moderator region')

N-LN+1
ELSEIF C(SURJVALUESPEC(GTSECTTOPSURFSECT)).LT.

c SURFVALUESPEC (ATERREGIONTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
e SURFYVALUESPEC(WATERREGIONBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF (SECT)).GT.
c SURFVALUESPEC(WATERREGIONBOTTOMSURF))) TEEN

WRITE(30,920) LN, BODML, (-i*MODDENSITY),
c GTSECTORSURF(SECT),
c (-1*GTSECTTOPSURF(SECT)), ATERREGIONBOTTOMSURF,
c BPRAUNIV(COLMN,ROW)

920 FORMAT(Tl,14,T6,14,TI2,FlO.E,T25,14,2X,14,lX,14,
c ' IMP:N-1 U-',14,' S Borated moderator region')

LN-LN+1.
ENDIF

930 CONTINUE
940 CONTINUE
write the moderator inside of the GT in the BPR universe

DO 990 GTSECT-1,NUMOFGTAXS DESNUM(COLUMN,ROW))
IF (SUREVALUESPEC(GTSECTTOPSURF(GTSECT)).GE.

c SORFVALUESPEC(EPCLADTOPSURF)).AND.
c (SUPFVALUESPEC(GTSECTBOTSURF(GTSECT)).LE.
c SURFVALUESPEC(BCLADBOTTOMSURF))) TEN
Write the moderator cells within the GT.in this BPR universe.

RITE(30,950) L, BODML, (-1*MODDENSrTY),
c (-1*GTSECTIRSURF(GTSECT)),
c BPCLADORSURF, -I*BPCLADTOPSURF),
c BPCLADBOTTOMSURF,
c BPRAUNI N(COLUMN,ROW)

950 FORMAT(T,14,T6,14,lTF.5,T25,14,1X,14,IX,I4,IX,14,
c ' IMP:N-1 U-',13,

0

*
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c ' S Borated moderator inside guide tube')
LN-LN+l

ELSEIF ((SUREVALUESPEC(GTSECTTOPSURF(GTSECT)).GE.
c SURFVALUESPEC(BFCLADTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(GTSECT)).LT.
c SURFVALUESPEC(BFCLADTOPSURF)).AND.
c (SURFVALUESPEC (GTSECTBOTSURF(GTSECT)). OT.
c SURFVALUESPEC(BPCLADBOTTOMSURF))) TEEN

WRITE(30,960) L, BODML, (-l*MODDENSITY),
c (-l*GTSECTIRSURF(GTSECT)),
c BPCLADORSURF, (*BPCLADTOPSURF),
c GTSECTBOTSURF(GTSECT),
c BPRAUNIV(COLUMNROW)

960 FORMAT(Tl,14,T6,I4,T11,F8.5,T25,r4,lX,I4,lX,14,1X,I4,
c ' IMP:N-1 Dm',13,
c S Borated moderator inside guide tube')

LN-LN+l
ELSEIF (SURFYALUESPEC(GTSECTTOPSURF(GTSECT)).LT.

c SURFVALUESPEC(BPCLADTOPSURFI).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(GTSECT)).LE.
c SURFYJLUESPEC(BPCLADBOTTOMSURF)).AND.
c (SUEVALUESPEC(GTSECTTOPSURF(GTSECT)).GT.
c SURFYALUESPEC(BPCLADBOTTOMSURF))) THEN

WRITE(30,970) LN, MODML, (-l*MODDENSITY),
c (-l*GTSECTIRSURF(GTSECT));
c BPCLADORSURF, 1-2*GTSECTTOPSURF(GTSECT)),
c BPCLADBOTTOMSURFe
c DPRAUNIV(COLUMN, ROW)

970 FORMAT(Tl,14,T6,I4,Tll,FB.5,T25,I4,lX,14,lX,14,lX,I4,
c ' IZP:N-1 U',,13,
c ' $ Borated moderator inside guide tube')

LN-W41
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(GTSECT)).LT.

c SURFVALtESPEC(BPCLADTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(GTSECT)).GT.
C SURFVALUESPEC BPCLADBOTTOMSURF))) TREN

WRITE(30,980) L, MODML, -l*MODDENSITY),
c (-l*GTECTIRSURF(GTSECT)),
c BPCLADORSURF, (-l*GTSECTTOPSURFGTSECT)),
c GTSECTBOTSURF(GTSECT),
c BPRAUNIV(COLUHN,ROW)

980 FORMA(T1,14,T6,r4,Tll,FS.5,T25,14, 1X,14,1X,14, lX,14,
c ' IHP:N- U',13,
c ' $ Borated moderator inside guide tube')

*LN-LN+1
ENDIF

990 CONTINUE
* Determine the axial GT section which contains the lowest BR axial
section

DO 1000 GTSECT-1,NUMOFGTAXS(DESNUM(COLUMN,ROW))
IF t(SURFYALUESPEC(GTSECTBOTSURF(GTSECT)).LT.

C SURFVALUESPEC(BPCLADBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(GTSECT)).GE.
c SUREVALUESPEC(BPCLADBOTTOMSURF))) THEN
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BGT-GTSECT
EXIT

ENDIF
1000 CONTINUE

DO 1030 GTSECT-BGT,NUMOFGTAXS(DESNUM(COLUMN,ROW)
IF (GTSECT.EQ.BGT) THEN

WRITE(30,1010) N, BODML, (-1*MODDENSITY),
c (-1*GTSECTIRSURF(GTSECT)),
c (-l*BPCLADBOTTOMSURF),
c GTSECTBOTSURF(GTSECT),
c SPRAUNIV(COLUMN,ROW)

1010 FORHAT(T1,I4,T6,14,T11,FE.5,T25,I4,1X,I4,1X,14,
c IMP:N-1 -',13,
c ' $ Borated moderator inside guide tube')

LN-LN+1
ELSE

WRITE(30,1020) LN, BODML, -1*MODDENSITY),
c (-1*GTSECTIRSURF(GTSECT)),
c (-*GTSECTTOPSURF(GTSECT)),
c GTSECTSOTSURF(GTSECT),
c SPAUNIV COLUMN, ROW)

1020 FORIAT(T,14,T6,I4,Tl,F8.5,T25,14,1X,I4,1X,14,
c IMP:N-1 U-',13,
c ' $ Borated moderator inside guide tube')

LK-LN+1
ENDIF

1030 CONTINUE
Define the lower end-fitting top surface.

CURRENTSURF-ENDFITHEIGHT(DESNUM(COLUMN,ROW),2)
CURENTSURFLABEL-0
DO 1040 V-i,(SN-i)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CU RENTSURFLABEL-V
EXIT

ENDIF
ENDIF

1040 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

8PLEFTOPSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPLEETIOSURF-CURENtSSURFLABEL

ENDIF
* Write the lower end-fitting cell specification for this BPR universe.

GTBOTSURF-GTSECTBOTSURF(NMOFGTAXS(DESNUM(COLUMN,ROW)))
IF SURFVALUESPEC(GTBOTSURF).GE.

e ENDEITEEIGHT(DESNUM(COLUMN,ROW),2)) THEN
WRITE(30,1050) IN, FRLEFL(COLUMN,ROW),

c (-1*LEFHAT(DESNUM(COLUMN,ROW),1)), (-1*BPLEFTOPSURF),
c BPRAUNIV(COLUMN,ROW)

1050 FORMAT(T,4,T6,4,Tll,F.5,T25,14,' IMP:N-1 U-',13,
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c ' S Lower end-fitting')
LN-LN+1

ELSE
WRITE(30,1060) LN, FRLEFML(COLUMN,ROW),

c (-l*LEFMAT(DESNUM(COLUMN,ROW),1)), (-1*BPLEFTOPSURF),
c GTSECTORSURFNUMOFGTAxS(DESNUM(COLUMNROW))),
c BPRAWIV (COLUMN,ROW)

1060 FORMATCT1,I4,T6,14,Tll,F8.5,T25,I4,lX,14,
c ' IHP:N-1 U-',13,' S Lower end-fittLng')

LN.LN+1
WRITE(30,1070) LN, FRLEFML(COLUMN,ROW),

c (-l*LEFHAT(DESNUM(COLUMN,ROW),1)).
c (-l*GTSECTBOTSURF(NUMOFGTAXS(DESNM(COLUMN,ROW)))),
c (-l*GTSECTORSURF(NMOFGTAXS(DESNUM(COLUMN,ROW)))),
c BPEAUNIV (COLUMN, ROW)

1070 FORMAT(T,14,T6,Id,T11,F8.5,T25,14,1X,14,
c ' IP:N4 U-'4,3,' S Lower end-fitting')

-LWN+1
ENDIF

* .Write the upper end-fitting cell specification for this BPR universe.
IF ((SQRFYALUESPEC(BPCLADTOPSURF).LE.

c SURF'JLUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURFl)).LE.
c SURVALUESPECWUEFBOTTOMSURF))) THEN

NFITE(30,1080) LN, FRUEFM(LCOLUMN,ROW),
c. (-1*UEFHAT(DESNUM(COLUMN,ROW),1)), UEEBOTTOMSURF,
c (-1*UEFTOPSURF), BPRAUNIV(COLUMN,ROW)

1080 FORAT(Tl,14,T6,14,TIl,FS.5,T25,14,1X,14,
c ' IHP:N-1 U-',13,' $ Assembly upper end-fitting')

LN-LN+1
ELSEIF (SURFVALUESPEC(BPCLATOPSURF) .GT.

c SURFVALUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC(BPCLADTOPSURF).LT.
c SURFVALUESPEC(UEFTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSRF(1 ) .LE.
c SVRFVALUESPEC (UEFBOTTOHSORF))) TEEN

WRITE (30,1090) L, FRUEFML(COLUMN,ROW),
c (-1*UEEHAT(DESNUM(COLUMN ROW), 1)), UEFBOTTOMSURF,
c (-I*UEFTOPSURF), BPCLADORSURF, PRAUNMV{COLUMN,ROW)

1090 FORMAT(CT,14,T6,14,Tll,FS.5,T25,14,1X,I4,1X,14,
c ' IP:N-1 U-,13,' S Assembly upper end-fitting')

LN-LN+1
RITE(30,1100)-L, FRUEFHL(COLUMN,ROW),

c (-1*UEFMAT(DESNUM(COLUMN,ROW),1)), BPCLADTOPSURF,
c (-l*UEFTOPSURF), (-I*BPCLADORSURF),
c BPRUNIV (COLUMN, ROW)

1100 FORHAT(Tl,14,T6,14,T1,FS.5,T25,14,lX,14,1X,14,
c ' IHP:NU1 U',13,' $ Assembly upper end-fitting')

LN-LN+1
ELSEIF (SURFVALUESPEC(BPCLADTOPSURF).LE.

c SURFVALUESPEC(GTSECTTOPSURF l))).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(1)).LT.
c SURFVALUESPECWUEFTOPSURF)).AND.
c (SURFJALUESPEC(GTSECTTOPSURF l)).GT.
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c SURFVALESPEC (UEFBOTTOMSURF))) THEN
WRITE (30,1110) LN, FRUEFML COLUMN, ROW),

C (-1*0EFWT (DESNUM(COLUMN,ROW) , 1)), EFBOTTOMSURF,
c (-1*UEFTOPSURF), GTSECTORSURF(1), BEPRAUNIV(CLUMN,ROW)

1110 FORMT(T1,I4,T6,14,Tll,FS.5,T25,14,1X,14,lX,14,
c 'IHP:N-1 U',13,' S Assembly upper end-fitting')

LN-LN+1
WRITE(30,1120) LN, RUEFL(COLUMN,ROW),

c (-l*UEFMPT(DESNUH(COLUMN,ROW),1)), GTSECTTOPSURF(l),
c (-1*UEFTOPSMRF), (-1IGTSECTORSURF(1)),
c BPRANIV (COLUHN, ROW)

1120 FORMTTIT,14,T6,4,T1,FS.5,T25,14,1X,14,lX,14,
c ' IP:N-1 U-',13,' S Assembly upper end-fitting')

LN-LNl
WRITE(30,1130) LN, BMODML,

c (-1*KODDEUSITY), PCLADTOPSURF,
c (-1*GTSECTTOPSURF(1)), (-I*GTSECTIRSURF(l)),
c BPRAUNIV(COLUMN,ROW)

1130 FORMATT14,T6,14,T1,F8.5,T25,I4,1X,I4,1X,I4,
c ' IP:N-1 U-1,13, Assembly upper end-fitting')

LN-LN+1
ELSEIF ((SURFVALUESPEC(BECLADTOPSURF).LE.

C SUREVALUESPEC(GTSECTTOPSURF(1))).AND.
C (SURFVALUESPEC(GTSECTTOPSURF l)).EQ.
c SURFVALUESPEC UEFTOPSURF))) TEN

WRITE(30,1140) LN, FRUEFHL(COLUMN,ROW),
C (-1*UEf AT (DESNUH(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-1*UEFTOPSURF), GTSECTORSURFl1),
c BPRAUVNI(COLUMN,ROW)

1140 FORMAT(Tl,14,T6,4,Tll,F.5,T25,I4,1X,14,IX,14,
c I flP:K-l U-,r3,' S Assembly upper end-fitting')

LN-LN+1
IF (SURFVALUESPEC(BPCLADTOPSURF).LT,

c SURFVALUESPEC(GTSECTTOP SURF(1))) THEN
WITE (30,1150) IN, BMOD4L,

c (-*MODDENSITY), BPCLADSOPSURF,
c (-1*UEFTOPSURF), (-I*GTSECTIRSURF l)),
c BPRAUNIV (COLUMN, ROW)

1150 FORMT(TLI,14,T6,14,T1,FS.5,T25,I4dX,14,lX,14,
c ' IMP:V-1 U-0,13,' $ Assembly upper end-fitting')

LN-LN+1
ENDIF
ELSEIF ((SURFVALUESPEC(BPCLADTOPSURF).GT.

c SURFVALUESPEC(UEFBOTTOHSURF)).AND.
c (SURFVALUESPEC(BPCLADTOPSURF).LT.
C SURFVALUESPEC(UEFTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(1)).GT.
c SURFVALOESPEC(UEEBOTTOMSURF)).AND.
e (SURFVALESPEC(GTSECTTOPSURF(l)).LT.
c SURFVALUESPEC(BPCLADTOPSUR))) THEN

NRUTE(30,1160) L, FRUEEML(COLUMN,ROW),
c (-i*UEFMAT(DESNM(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-l*UEFTOPSURF), GTSECTORSURF(1),
c BPRAUNrV(COLUMN,ROW)
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1160 FORMTMTl,14,T6,14, T1,FS.5,T25,14,1X,14,IX,14,
c ' IMPSN-1 -',13,' $ Assembly upper end-fitting')

LN-LN+1
WMUTE(30,1170) LN, RUEEML(COLLIMN,ROW),

c (-1*UEFMAT(DESNUH(COLUMN,ROW),l)),
c GTSECTTOPSURF (1),
c (-l*UEFTOPSURF), -l*GTSECTORSURF(l)),
c BEPCADORSURF, PRAUNIV(COLUMN,ROW)

1170 FORNM1T(T,4,T6,I4,T11,E9.5,T25,I4,1X,I4,1X,I4,
c IX,14,' IMP:N-1 U-',I3,
c ' S Assembly upper end-fitting')

LN-LN4l
WRUTE(30,1180) LN, FRUEMLM(COLUMNROW),

c (-1*UElAT (DESNUM(COLUMN,ROW),1)), EPCLADTOPSURF,
C (-I*UEFTOPSURF), -1*BEPCLADORSURF),
c BPRAUWIV(COLUMN,ROW)

1180 FOEMTTl,I4,T6,14,T11,FS.5,T25,14,1X,14,1X,14,
c * MPsN-l U-;,13,' $ Assembly upper end-fitting')

LN-;Nf1
ELSEIF (SURFVALUESPEC(BPCLADTOPSURF).EQ.

c SURVALUESPEC(UEFTOPSURF)).AND.
c (SURFPLUESPEC(GTSECTTOPSURF(1)).GT.
c SURFVALUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(l)).LT.
c SURFvaMUESPEC(BEPCLADoPSURF))) TEN

WRITE(30,1190) LN, FRUEEML(COLUMN, ROW),
c c-l*UExATDESNK(COLUMN,ROW),1)), EFBOTTOMSURF,
c (-1IEFTOPSURF), GTSECTORSURF(1),
c BPRAUNIV(COLUMN,ROW)

1190 FORMATT1,4,T6,4,Tl1,F.5,T25,14,lX,14,1X,I4,
c ' IP:N1 v-',13,' $ Assembly pper end-fitting')

LN-BN+I
WRITE(30,1200) LN, FRUEFML(COLUMN,ROW),

c (-I*uEMAT(DESNUM(COLUMNROW)1))
c GTSECTTOPSURF(1),
c (-1*UEFTOPSURF), (-l*GTSECTORSURF(l)),
c BPCIADORSURF, BPRAUNIV(COLUMNROW)

1200 FORMAT(T1,14,T6,14,Tll,FS.5,T25,r4,lX,r4,IX,I4,
c IX,I4,' IP:V-l U-',13,
c ' $ Assembly upper end-fitting')

LN-LV+l
ELSEIF ((SURFVALUESPEC(BPCLADTOPSURF).GT.

c SURFVALUESPEC(UEEBOTTOMSURF)).AND.
c (SUREVALDESPEC(BPCLADTOPSURF).LT.
c SURFVALUESPECWUEFTOPSURF)).AND.
c. (SURFVJLAESPECGTSECTTOPSURF(l)).EQ.
c SURFVALUESPEC(SPCLRDTOPSURF))) TEN

WRITE(30,1210) LN, FRUEFML(COLUMN,ROW),
c (-1*UEFN^T(DESNUM(COLUMNROW) ,)), UEFBOTTOMSURF,
c (-I*UETOPSURF), GTSECTORSURF(),
c BPRAUNIV (COLUMN, ROW)

1210 FORMAT(TI,14,T6,14,Tll,.5,T25,I4,lX,14,lX,14,
c I IMP:N-l U-',13,' $ Assembly upper end-fitting')

LN-LN+l
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WRITE (30,1220) LN, FRUEEL (COLUMN, ROW),
C (-i*UEMAT(DESNUM(COLUMN,ROW), )),
c GTSECTTOPSURFt1),
.c t-i*UEFTOPSURF), C-I*GTSECTORSURF(l)),
c BPcLADOSURF, PRAUNIV (COLUMNA, ROW)

1220 FORMAT(Ti,14,TS6,14,Tll,F.S,T25,r4,1X,14,1X,14,
c IX,I4,' IMP:N1- U-',I3,
c ' S Assembly upper end-fitting')

LN-LN+1
ENDIF

*.*.****....*.*.... ***........,**.....*. ***.**************

ELSE!!' (WBPRA(BNNM(COLUMN, ROW)) .EQ.*2) THEN
D0 1390 MCNPNODE-1, NUHOFBP!RANODES (BANKNUM (COLUmN, ROW))

Define the upper. end-fitting bottom surface.
CURENTSURF-SACERDIST (DESNUM (COLUMN, ROW), 1)+

c ENDFITHEIGHT (DESN1M (COLUMN,ROW), 2)
CU RRENTSOREFZABEL-0
D0 1230 V-i, (SN-i)

IF (SURFTYPES[EC(V).EQ.9PZ1) THEN
IF (AS(SURFVALUESPEC(V) -CURRENTSORF) .LT. (0.0001)) THEN

CUMRENTSUPXLABEL-IV
EXIT

END!!'
END!!'

1230 CONTINUE
IF' (CURRENTSURFLABEL.EQ.0) THEN

UEFBOTTOHSURF-SN
SURFTYPESPEC (SN) -IV
SUREVALUESPEC (SN) -CURUENTSURP
SN-SN+i

ELSE
UEF'BOTTOMSURF-CURRENTSURFLAEL

ENDIF
Define the upper end-fitti.ng top surface.
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CPPENTSURF-SPACERDIST (DESNUM (COLUMN, POW) +
c ENDFITHEIGHT (DESNUM(COLUMN, ROW), 1)+
c ENDFITHEIGHT(DESNUM(COLUMN,ROW),2)

CURRENTSURFLABEL-0
DO 1240 V-i,(SN-I)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVPLUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLAEEL-v
EXIT

ENDIF
ENDIF

1240 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

UEFTOPSURF-SN
SURFSYPESPEC(SN)-'PZ'
SURFVALUESPEC (SN)-CURRENTSURF
SN-SNfl

ELSE
UEFTOPSURF-CURRENTSURFLABEL

ENDIF
Define the inner BPR cladding inner radius.

CURRENTSURF-BPIRAXDIH(BANKNUM(COLUMN,ROW),1)
CURRENTSURFLABEL-0
DO 1250 V-i,(SN-1)

IF SURFTYPESPEC(V).EQ.'CZ') THEN
IF (ABS(SURFVLUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

1250 CONTINUE
IF CURRENTSURFLABEL.EQ.O) THEN

BPICIRSDRF-SN
SURFMYPESPEC(SN) -CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPICIRSURF-CURRENTSURFLABEL

ENDIF
* Define the inner BPR cladding outer radius.

CU ENTSURF-BPRAXDIH (RANNM (COLUMN, ROW) 2)
CURRENTSURFLA0EL-0
DO 1260 Vi,(SN-1)

IF (SURFTYPESPEC(V).EQ.'CZ1) THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

1260 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

SPICORSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
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SN-SN+I
ELSE

8PICORSURF-CURRENTSURFLABEL
ENDIF

* Define the BP absorber inner radius.
CURRENTSURF-BPRAXDIM BANKNUM(COLUMN,ROW),3)
CCRRENTSURFLABEL-0
DO 1270 V-i,(SN-1)

IF (SVRFTYPESPEC(V).EQ.'CZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSORF).LT.(0.0001)) THEN

CURRENTSURFIABEL-V
EXIT

ENDIF
ENDIF

1270 CONTINUE
IF CURRENTSURFIABEL.EQ.0) THEN

BPIRSURF-SN
SUEFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
8PIRSURF-CURRENTSURELABEL

ENDIF
* Define the P absorber outer radius.

CURRENTSURF-BPRAXDIM(BAN8NH (COLUMN,ROW),4)
CURRENTSURFLABEL-0
DO 1280 V-i,(SN-i)

IF SURFTYPESPECV).EQ.'tZ') THEN
IF (ABS(SORFYALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

1280 CONTINUE
IF CURRENTSURFLABEL.EQ.O) THEN

BPORSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
BPORSURF-CURRENTSURFLABEL

ENDIF
* Define the outer PR cladding inner radius.

CURRENTSURF-BPBAXDIMNBANKNUM(COLUMN,ROW),5)
CURRENTSURFLEBEL-0
DO 1290 V-i,(SN-i)

IF (SURFTYPESPEC(V).EQ.'CZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

1290 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN
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BPOCIRSURF-SN
SUREITYPESPEC(SN)-i'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPOCIRSURE-CIBPENTSURFLABEL

ENDIF
Define the outer BPR cladding outer radius.

CURRENTSURF-BPRAXDIM(BNANUM (COLUMN,ROW)*6)
CURRENTSURFLABEL-0
Do 1300 V-i,(SN-i)

IF SURFTYPESECV).EQ.'CZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSUREIABEL-V
EXIT

ENDIF
ENDIF

1300 CONTINUE
IF (CURRENTSURFLASEL.EQ.0) THEN

BPOCORSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFYALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPOCORSURF-CURRENTSURFLABEL

ENDIF
* Define the P. node bounding surfaces.

IF MCNPNODE.EQ.1) TEEN
TOTBPHEIGET-0.0
DO 1310 Z-1,NUMOFBPRANODES(BANNUM (COLUMN,ROW))

TOTBPEEIGET-TOTBPHEIGHT+
c MCNPBPRAREIGHT(BANKNUM(COLUMN,ROW),Z)

1310 CONTINUE
CURRENTSURF-BOTBPNODEHEIGHT(BANKNUM(COLUMN,ROW))+

c TOTBPHEIGET
IF CURRENTSURF.GE.SURFVALUESPEC(UEFTOSURF)) THEN

CORRENTSURF'SURFVALUESPEC(UEFTOPSURF)
ENDIF
CURRENTSURFLABEL-0
DO 1320 V-i,(SN-i)

IF SURFTYPESPEC(V).EQ.'PZ') TEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

1320 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

TOPBPNODETOPSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC (SN) -CURRENTSURF
SN-SN+1

ELSE
TOPBPNODETOPSURF-CURRENTSURFLABEL
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ENDIr
BPNODETOPSURF-TO2BPNODETOPSURF
CURRENTSURF-SURFVALUESPEC(BPNODETOPSURF)-

C MCNPBPRAHEIGHT (ANKNUM(COLUMN,ROW),MCNPNODE)
IF (CURRENTSURF.GE*SURFVALUESPEC(UEETfOPSURF)) THEN

CURRENTSURF-SURFVALUESPECtUEFTOPSURF)
ENDIF
CURRENTSURFLABEL-0
DO 1330 V-i,(SN-l)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (AES(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLASEL-V
EXIT

ENDIF
ENDIF

1330 CONTINUE
IF CURRENTSURFLASEL.EQ.0) TEEN

EPNODEBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPNODEBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ELSEIF (MCNPNODE.NE.1) THEN

EPNODETOPSURF-BPNODEBOTTOMSURF
CURRENTSURF-SURFVALUESPEC(BPNODETOPSURF)-

c MCNPBPRAEEIGET(BANKNUM(COLUMNROW),HCNPNODE)
IF (CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) THEN

CURRENTSORF-SURFVALUESPEC(UEFTOPSURF)
ENDIF
CURRENTSURFLEEL-0
DO 1350 V-i,(SN-)

IF (SUR YPFSPEC(V).EQ.'PZ') TEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSLRELAEEL-V
EXIT

ENDIF
ENDIF

1350 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

BPNODEBOTTOMSURF-SN
SURFTYPESPEC (SN) - 'PZ
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPNODEBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ENDIF

IF (SURFVALUESPEC (BPNODEBOTTOMSURF).LT.
c SURrVALUESPEC(UEFTOPSURF)) TEN

* Write the BP node cells in this BPR universe.
IF ((BPRABSNODE(BANKNUM(COLUMN,ROW),HCNPNODE).EQ.'T').AND.

c (BPNONABSMAT(BANXMM(COLUMN,ROW)).EQ.1)) THEN
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WRITE(30,1360) LN, BPNODEML,
c (-1*AL203DENSITY(BANKNUM(COLUMN,ROW))), (-1*BPORSURF),
c BPIRSURF, -1*BPNODETOPSURF), PNODEBOTTONSURF,
c BPRAUNIV(COLUMN,ROW), MCNPNODE

1360 FORMAT(T1,I4,T6,I4,Tll,Gl4.6,T25,14,IX,14,1X,14,
c 1X,14,' IMPzN-l U-',13,' $ Burnable poison node ',12)

LN-LN+1
BPNODEML-BPNODEML+l

ELSEIF ((BPREBSNODE(BANKNUM(COLUMN,ROW),MCNPNODE).EQ. 'Y).AND.
c (BPNONAESMAT (WUONUM(COLUMN,ROW)).NE. 1)) THEN

WRXTE30,1370) LN, BPNODEML,
c (-1*NONBPMATDATA(BANNUM(COLUMN,ROW),1)), (-l*BPORSURF),
c BPIRSURF, (-1*BPNODETOPSURF), BPNODEBOTTOMSURF,
c BPPAUNIV(COLUMN,ROW), MCWPNODE

1370 EORMAT(Tl,14,T6,14,Tll,Gl4.6,T25,14,1K,14,lX,14s,
e 1X,I4,' IMP:N-l U',13,' Burnable poison node ',12)

LN-LN+1
BPNODEML-BPKODEML+1

ELSE
WRXTE(30,1380) LN, BPNODEML,

c (-2*BPDENTOGO(COLUMN,ROW,HCNPNODE)), (-1*BPORSURF),
c BPIRSURF, (-1*BPNODETOPSURF), BPNODEBOTTOMSURF,
c BPRAUNIV(COLMN,'ROW), MCNPNODE

1380 FORNT(T1 4 ,T6,14,Tll,Gl4.6,T25,14,1X,14,lX,14,
c IX,14,' IP:N-1 U-',13,' S Burnable poison node ',12)

LN-LN+1
BPNODEML-BPNODENL+1

ENDIF
ENDIF

1390 CONTINUE
Define the BPR cladding top surface.

CURRENTSURF-TOTBPREIGHT+
c BOTEPNODEHEIGHT(LANKNUM(COLUMN,ROW))e
c BPRPLEN(BANKNUM(COLUMN,ROW),1)

IF (CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) THEN
CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)

ENDIF
CURRENTSURFLsBEL-0
DO 1400 V-1,(SN-i)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SUREVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

1400 CONTINUE
IF CURRENTSURFLASEL.EQ.0) THEN

EPCIADTOPSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPCLADTOPSURF-CURRENTSURFLABEL

ENDIF
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Define the BPR cladding bottom surface.
CURRENTSURF-BOTBfPODEBEIGHT(BANKNM (COLUN,ROW) )-

c BPRPLEN (BANKNUM (COLUMN, RON), 2)
CURRENTSURFLABEL-0
DO 1410 V,(SN-1)

IF (SURFTYPESPEC(V).EQ.'PZ') TEEN
IF (ABS(SUREVALUESPEC(V)-CURRENTSURFI.LT.(0.0001)) THEN

CURRENTSURFLAEEL-V
EXIT

ENDIF
ENDIF

1410 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

BPCLADBOTTONSURF-SN
tSUFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
BPCLADBOTTOMSURF-CURRENTSURFL 1 BEL

ENDIF
* rite the inner BP-to-cladding gap cell in this BPR universe.

WRITE(30,1420) LN, -1*BPIRSURFX), BPICORSURF,
c (-1*TOPBPNODETOPSURF),
c BPNODEBOTTONSURF, PRAUNrV(cOLUMNROw)

1420 FORMT(T,I4,T6,'',T25,I4,1X,14,LX,14,1X,I4,
c IMP:N-1 O-',13,
c ' $ Burnable poison-to-cladding gap')

LN-LN+1
* Write the outer P-to-cladding gap cell in this BPR universe.

WRITE(30,1430) LN, (-l*BPOCIRSURF), BPORSURF,
c (-1*TOPBPNODETOPSURF),
c BPNODEBOTTOMSURF, PRAUNIV(COLUMN,ROW)

1430 FORMAT(Tl,14,T6,'0',T25,14,1X,141X,14,IX,I4,
c IMP:N-1 U-',I13,
c ' Burnable poison-to-cladding gap')

WN-LNf1
* Write the annular gap cell in this PR universe.

WMITE(30,1440) L, (-l*BPICrRSURF),
c (-l*TOPBPNODETOPSURF),
c BPNODEBOTTOMSURF, BPRAUNIV(COLUMN,ROW)

1440 f0RKAT(Tl,I4,T6,'0',T25,14,1X,14,lX,14,
c IMP:N-1 U-',13,
c ' $ Burnable poison-to-cladding gap')

LN-LN+1
* Write the BPR cladding cell in this BPR universe.
* Determine if the PR cladding material specification has
* previously been defined. If it has been previously defined, determine
* the cladding material specification label.

CLADMUNIQUE-.TRUE.
LEAVE-. FALSE.
IF ((COLUMN.NE.l).AND.(ROW.NE.l)) THEN

DO 1460 RO-l,(ROW-i)
DO 1450 CO-1,50

IF (BANENM(ORO).NE.0) THEN
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IF MBA ES(BANNUMl(COR0)).EQ.'BPRA THEN
IF. (BPRCLADMAT (BANKNUM(COLUMN, ROW)) .EQ.

c BPRCIDMAT (BANKNUM (CO, RO))) THEN
CLAMUNIQUE-. FALSE.'
LEAVE-.TRUE.
8PCLADML (COLUMN, ROW)-BPCIADML (CO, RO)
EXIT

ENDIF
ENDIF
ENDIF

1450 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

1460 CONTINUE
IF (LEAVE.EQ..FALSE.) THEN

DO 1490 RO-ROW,ROW
DO 1470 CO-i,(COLUMN-1)

IF (BANKNUM(CO,RO).NE.0) THEN
IF (BANKDES(BANKNUMICO,RO)).EQ.'BPRA ) THEN

IF (BPRCLADMAT(BANKNMUIcOLUMNROW)) EQ.
c BPRCLADMAT(BANKNUM(CO,RO))) THEN

CLADMLUNIQUE-. FALSE.
LEAVE-.TRUE.;
BPCLADML (COLUMN, ROW) -BPCLADML (CO, RO)
EXIT

ENDIF
ENDIF
ENDIF

1470 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

1480 CONTIUUE
ENDIF

ELSEIF (COLMN.EQ.1).AND.(RO.NE.1)) THEN
DO 1500 RO-i,(ROW-I)

DO 1490 CO-1,50
IF (BANKNUM(CO,RO).NE.0) THEN
IF BANiDES(BANKNM(CO,RO)).EQ.'BPRA ') THEN

IF .(BPRCLADMAT(BANKNUM(COLUMN,ROW)).EQ.
c BPRCLADMAT(BANNUt(CO,RO))) THEN

CLADMLUNIQUE-.FALSE.
LEAVE- *TRUE.

SPCLADML(COLUMN,ROW)-BFCLADHL(cO,Ro)
EXIT

ENDIF
ENDIF
ENDIF

1490 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

1500 CONTINUE
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WRITE(200,9311)
WRITE(200, 9312)
WRITE (200,7009)
WRITE(200,7010)
WRITE (200,7011)
WRITE (200,9313)
WRITE (200,7012)
WRITE (200,7013)
WRITE (200,7014)
WRITE(200,7015)

ENDIF
1540 CONTINUE

ELSEIF (BPRCLADMAT(BANUH (COLUMNAOW))
c . EQ.3) THEN

DO 1550 C1,2
IF C.EQ.1) THEN

WRITE(200,9314) BPCLADML(COLUMN,ROW)
ELSEIF (C.EQ.2) THEN

WRITE(200,9315)
WRITE(200,9316)
WRITE(200,9317)
WRITE (200, 9318)
WRITE(200,7016)
WRITE (200,7017)
WRITE(200,7018)
WRITE(200,9319)
WRITE(200,9320)
WRITE(200,7019)
WRITE(200,7020)
WRITE(200,7021)
WRITE(200,9321)
WRITE(200,7022)
WRITE(200,7023)
WRITE(200,7024)
WRITE (200, 7025)
WRITE (200,9322)
WRITE(200,9323)
WRITE1200,9324)
WRITE(200,9325)
WRITE(200,9326)
WRITE(200,9327)
WRITE(200,7026)
WRITE(200,9328)
WRITE (200,9329)
WRITE(200,9330)

ENDIF
1550 CONTINUE

ENDIF
MN-MN+1

ENDIF
IF BPRCLADMAT(BANKNUM(COLUMN,ROW)).EQ.1). THEN

CLADRHO-6.56
ELSEIF (BPRCLADMAT(BANKNUM(COLUMN,ROW)) .EQ.2) THEN

CLADRHO-7.90
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ELSEIF (BPRLADMAT(BANUM (COLUMNROW)).EQ.3) THEN
CLADREO-8 .19

ENDIF-
HRITE(30,1560) L, BCLADML(COLUMN,ROW), (-l*CLADRHO),

- c BPOCIRSURF,
c (-l*BPOCORSURF), (-1*BPCLADTOPSURF), EPCLADBOTTOMSURF,
c BPRAUNIV(COLUMN,ROW)

1560 FORMT(TlI,T6,14,Tll,F.5,T25,14,X,14,lX,14,1X,14,
c ' IMP:N-1 U-',130 S BPR cladding')

LN-LN+1
WRITE(30,1570) LN, BPCLADML(COLUMNRW) (*CLADRHO),

C BPICIRSURF,
c (-l*BPICORSURF), (-1*TOPBPODETOPSURF), PNOD)BOTTOMSURF,
c BPRAUNIV(COLUMN,ROW)

1570 FORMAT(Tl,14,T6,4,TllFS.5,T25,r4,1X,14,lX,14,lxr4,
c I MP:N-1 U-%,13,' S BPR cladding')

LN-LN+1
* Write the BPR upper plenum cell in this PR universe.
* Determine if the BPR upper plenum material specification has
* previously been defined. If it has been previously defined, determine
* the upper plenum material specification label.

EPRUPMLUNIQUE-.TRUE.
LEAVE-.FALSE.
IF (COLUMN.NE.l).AND.(ROW.NE.l)) THEN

DO 1590 RO-l, (ROW-1)
DO 1580 CO-1,50

* IF BANKNUM(CORO).NE.0) THEN
IF (EANXNUH(COLMN, ROW) . EQ.

* c BANKNtM(CO,RO)) TEEN
8PRUPELUNIQUE-.FALSE.
LEAVE-.TRUE.
EPRUPEL(COLUMN,ROW)-BPRUPEL(CO,RO)
EXIT

ENDIF
ENDIF

1580 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

1590 CONTINUE
IF LEAVE.EQ..FALSE.) THEN

DO 1610 RO-ROW,ROW
DO 1600 CO-1, (COLUMN-1)

IF (BANENUMCO,RO).NE.0) THEN
IF (BANKNUH(COLUMN,ROW).EQ.

c BANKNUM(CO,RO)) THEN
BPRPMUNIQUE-.FALSE.

-LEAVE-.TRUE.
BPRPML(COLUMN,ROW)-BPRUPML(CO,RO)
EXIT

ENDIF
ENDIF

1600 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN
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EXIT
ENDIF

1610 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.l).AND.(ROW.KE.l)) THEN.
DO 1630 RO-1,(ROW-i)

DO 1620 CO-1,50
IF BANKNUM(CO,RO).NE.0) THEN

IF (BANKNUH(COWDMN,ROW).EQ.
c BANKNUH(CO,RO)) THEN

BPRUPi4LUNIQUE-.FALSE.
LEAVE-.TRUE.
BPRUPML(COLUMNROW)-BPRUPML CO,RO)
EXIT

* ENDIF
ENDIF

1620 CONTINUE
IF LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

1630 CONTINUE
ELSEIF (ROW.EQ.l).AND.(COLUMN.NE.l)) THEN

DO 1650 RO-1,1
iO 1640 CO-l,(COLUMN-i)

IF (BANKNUH(CO,RO).NE.0) THEN
IF (BANKNUH(COLUMN,ROW).EQ.

c BANXNUM(CO,RO)) THEN
BPRUPMLUNIQUE-. FLSE.
LEAVE-.TRUE.
BPRUPML (COLUMN, ROW) -BPRUPML (CO, RO)
EXIT

ENDIF
ENDIF

1640 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

1650 CONTINUE
ENDIF

IF (SURFVALUESPEC(TOPBFNODETOPSURF).LT.
c SURFVALUESPEC(UEFTOPSURF)) THEN

IF (BPRUPMLUNIQUE.EQ..TRUE.) THEN
BPRUPML(COLUMN,ROW)-MN

* Check Burnable Poison Rod Upper Plenum Regions
I DO 1680 C-1,BPRUPLENMAT(BANKNUM(COLUMN,ROW),2)

IF C.EQ.1) TEEN
WRITE(200,1660) BPRDPML(COLUmN,ROw),

c BPRUPLENZAIDS BANENUM(COLUMN,ROW),C),
c (-liBPRUPLENWTS(BANNUH(cOLUMN,ROW),C))

1660 FOMTTl,'N',I4iT9,A9,3X,G14.6,
c ' $ Burnable Poison Rod-Upper Plenum')

ELSE
WRITE(200,1670)

c EPRUPLENZAIDS(BANKNUM(COLUMN,ROw),C),
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c (-14*BPRUtELENW5TS (8ANINUM(COLUMN, ROW), C))
1670 FORHAT(T9,A9,3X,G14 .6)

ENDIF
1690 CONTINUE

MN-MN+l
ENDIF
WRITE130,1690) N, BPRUPHL(COLUMN,ROW),

c (P-1B PAPLENHT(BANKUH(COLUMN, ROW), 1)),
c. TOPBPNODETOPSURF,
c (-1*BPCLADTOPSURF), .(1*EPOCIRSURF),
c BPRAUNIV (COLUMN, ROW)

1690 FORMAT(T,I4,T6,4,Tll,F.5,T25,14,1X,14,1X,14,
c ' IP:N-1 U-',13,' $ BPR upper plenum region')

LN-LN+l
ENDIF

* Write the BPR lower plenum cell (lower end plug) in this BPR universe.
* Determine if the BPR lower plenum material specification has
* previously been defined. If it has been previously defined, determine
* the lower plenum material specification label.

BPRLPMLUNIQUE-.TRUE.
LEAVE-.FALSE.
IF ((COLUMN.NE.l).AND.(ROW.N.l)) TEN

Do 1710 R0-1,(ROW-1)
DO 1700 C-1,50

IF BANKNUH(CO,RO).NE.0) TEN
IF (BANKNUM(COLUMN,ROW).EQ.BANKNUM(CO,RO)) THEN

BPRLPMLUNIQUE-.FALSE.
LEAVE-.TRUE.
BPRLPML(COLUMN,ROW)-BPRLEML(CO,R0)
EXIT

ENDIF
ENDIF

1700 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

1710 CONTINUE
IF LEAVE.EQ..FALSE.) TEN

DO 1730 RO-ROW,ROW
DO 1720 CO-i,(COLUMN-1)

IF BANKOM(CO,RO).NE.0) THEN
IF (BANKNUM(COLUMN,ROW).EQ.

c BANKNUM(CO,RO)) THEN
BPRLPMLUNIQUE-.FALSE.
LEAVE- .TRUE.
EPRLPN(COLUMN,ROW)-BPRLPML(CO,RO)
EXIT

ENDIF
ENDIF

1720 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

1730 CONTINUE
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ENDIF
ELSEIF ((COLUMN.EQ.1).AND. (ROW.NE1)) TEN

DO 1750 RO-1, (ROW-)
DO 1740 CO-1,50

IF (BANKNUH(COtRO).NE.0) THEN
IF (BANKN (COLUMN, RW) .EQ.

c OBANUM(CO,RD)) THEN
BPRLPMLUNIQUE-. FALSE.
LEAVE-.TRUE.
BPRLPML(COLUMNROW)-BPRLPML(CO,RO)
EXIT

ENDIF
ENDIF

1740 CONTINUE
IF LEAVE.EQ..TRUE.) TEEN

EXIT.
ENDIF

1750 CONTINUE
ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.1)) TEN

DO 1770 RO-1,1
DO 1760 CO-l,(COLWMN-1)

IF BXNKNUM(CO,RO).NE.0) THEN
IF BANKNUM(COLUMN,ROW).EQ.

c BANNUM (CO,RO)) THEN
BPRLPMLUNIQUE-.FALSE.
LEAVE-.TRUE.
BPRLPML(COLUMN,ROW)-BPRLPmL(CO,RO)
EXIT

ENDIF
ENDIF

1760 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

1770 CONTINUE
ENDIF
IF (BPRLPMLUNIQUE.EQ..TRUE.) THEN

BPRLPML (COLUMN, ROW) -MN
* Check Burnable Poison Rod Lower Plenum Regions

DO 1800 C-i,BPRLPLENMAT(BANKNUM(COLUMN,ROW),2)
IF (C.EQ.1) THEN

WRITE(200,1780) BPRLPML(COLUMN,ROW),
c BPRLPLENZAIDS(BANKNUM(COLUMN,ROW),C),
c (-1B*PRLPLENWTS (BANKNUM (COLUMN, ROW) ,C))

1780 FORMATITi,'M',14,T9,A9,3X,G14.6,
c ' $ Burnable Poison Rod Lower Plenum')

ELSE
WRITE(200,1790)

c BPRLPLENZAIDS (RANKNUM (COLUMN, ROW), C),
c (-l*BPRLPLENWTS(BANKNUM(COLUMN,ROW),C))

1790 FORMAT(T9,A9,3X,G14.6)
ENDIF

1800 CONTINUE
NN-MN+1
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C
C
C

1810
c

ENDIF
WRITE(30,1Bl0) L, BPRPML(COLUMNRO),
(-l*BRLPLENMLT (BANKNUM (COLUMN, ROW) 1)) , BPCLADBOTTOMSURF,
(-l*BPNODEBOTTOMSUPRF), -l*BPOCIRSURF),
BPRAUNIV (COLUMN, ROW)
rORMAT(Tl, r4,T6, I4,Tll, FS.5,T25, 14, iX, r4, ZX, r4,
' IMP:N- U-',13,' $ BPR lower plenum region')
LN-LM+l

* Loop through the regions above the BPR (i.e. the appropriate uppe:
regions)
* Define the upper region lower surface.

DO 150 REGION-i,NUMREGABOVEBFRA
* Determine the current upper reglon's lower surface specification.

IF (REGION.EQ.1) TEN
REGIONTOPSURF-SYSTEMTOP
CURRENTSURF-SURFVALUESPEC(SYSTEMTOP)-

c REGABOVEBPRA(REGION,1)
ENDIF '
CURRENTSURF-SURFVALUESPEC(REGIONTOPSURF)-

C REGABOVEBEPRA(REGION, 1)
IF (REGION.EQ.NUMREGABOVEBPRA) THEN

REGIONBOTTOHSURF-UEFTOPSURF
ELSE
CURRENTSURFLABEL-0
DO 120 V-i,(SN-1)

IF SURFrrYPESFEC(V).EQ.'PZ') THEN
IF (ABS(SUREVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

1820 CONTINUE
IF (CURRENTSURPLABEL.EQ.0) THEN

REGIONBOTTONSURF-SN
SO W YPESPEC(SN)-'PZ'
SURFVALUESPEC(SN) -CURRENTSURF
SN-SN+1

ELSE

r core

* Write I

c
c

1i30
c

c
c

ENDIF
ENDIF

the cell specification for the BPR universe upper region.
IF (REGION.EQ.1) THEN

WRITE(30,1830) LN, FRUREGIONML(COLUMN, BOW,REGION),
(-l*REGABOVEPRA(REGION,2)),
REGIONBOTTOMSURF, BPRAUNIV(COLUMN,ROW), REGION
FORMAT(Tl,14,T6,I4,Tll,FB.5,T25,14,

I ndP:N-l u-',13,1 Upper core region ',12)
LK-LN l
REGIONTOPSURF-REGIOMBOTTOMSURF

ELSE
WRITE(30,1840) LN, FRUREGIONML(COLUMN,ROW,REGION),
(-l*REGABOVEBPRA(REGION,2)), (i-l*REGIONTOPSURF),
REGIONBOTTOMSURF, BPRAUNIV(COLUMN,ROW), REGION
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1840
C

FORMAT(T1, 4,T6,14,T11, FS.5,T15, I14AX, 4,
I:N-1 U-',13,' $ Upper core region '2)

LN-LN+i
ornvt$TePSfR-RTIONeOTTOMsuRF

ENDIF
1850 CONTINUE

DO 1900 SECT-i,NMOFGTAXS(DESNU (COUMNPROCW))
* Define the GT section top surface.

CURRENSURF-GTAXDATA (DESNUM (COLUMN, ROW), 3, SECT)
IF (CURRENTSURF.GT.SURFYALUESPEC(UEFTOPSURF)) THEN

CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)
ENDIF
CURRENTSURFLABEL-O
DO 160 V-1,(SN-i)

IF (SUREYPESPEC(V).E0.'PZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

1860 CONTINUE
IF CURRENTSURFIABEL.EQ.0) TEN

GTSECTTOPSURF(SECT)-SN
SURFTYPESPEC(SN)-'PZ'
SORFVALUESPEC (SN) -CURRENTSURF
SN-SN+1

ELSE
GTSECTTOPSURF(SECT)-CURRENTSURFLABEL

ENDIF
* Define the GT section bottom surface.

CUPRENTSURF-GTAXDATA(DESNUM (COLUMN, ROW) 4, SECT)
CURRENTSURFLABEL-0
DO 1870 V-1,(SN-1)

IF (SURFTYESEC().EQ.'PZ') TEEN
IF ABSSSURFALUESPEC(V)-CURRENTSURF) .LT. (0.0001)) THEN

CURRENTSURELAEL-V
EXIT

.ENDIF
ENDIF

1870 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

GTSECTBOTSURF(SECT)-SN
SURFTYPESPEC(SN)-'PZV
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
GTSECTBOTSURF(SECT)-CURRENTSURFLABEL

ENDIF
* Define the GT section outer radius surface.

CURRENTSURF-GTAXDATA(DESNUM(COLUMN,ROW),2,SECT)
CURRENTSURFLABEL-0
DO 1880 V-i,(SN-i)

IF SURFTYPSPEC(V.EQ.'CZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN
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CURRENTSURFLA9EL-V
EXIT

ENDIF
ENDIF

1980 CONTINUE
IF CURRENTSURFLAEEL.EQ.0) TREN

GTSECTORSURF(SECT)-SN
SURFTYPESPECSN)-'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
GTSECTORSURF(SECT)-CURRENTSURFLABEL

ENDIF
* Define the GT section inner radius surface.

CURfRENTSURF-GTAXDATA(DESNJ (COLUMN,ROW),1, SECT)
CURREUTSURFLABEL-0
DO 1890 V-i,(SN-i)

IF (SURFIYPESPEC(V).EQ. 9 CZ9) TREN
IF (ABS(SURFVALUESPEC(v)-CURRENTSuRF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

1890 CONTINUE
IF CURRENTSURFLABEL.EQ.0) TEN

GTSECTIRSURF(SECT)-SN
SURFYPESPEC(SN)-6CZ'
SURFVMLUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
GTSECTIRSURF(SECT) CURRENTSURFLABEL

ENDIF
1900 CONTINUE

* Write the GT material cell
DO 2030 SECT-1,NUHOFGTAxS(DESNM(COLUMN,ROW))

* Determine if the GT material specification has
* previously been defined. If it has been previously defined, determine
* the material specification label.

CLADMLUNIQUE-.TRUE.*
LEAVE-FALSE.
IF ((COLUMN.NE.l).AND.(R0W.NE.l)) THEN

DO 1920 RO-1,(ROW-i)
DO 1910 CO-1,50

IF ((DESNUM(CORO).NE.O).AND.
c (BANKNUM(CO,RO).EQ.0)) THEN

IF (GTAXMAT(DESNUH(COLUMN,ROW),SECT).EQ.
c GTMAT(DESNUMtCO,RO))) TEN

CLDNLUNIQUE-.FALSE.
LEAVE- . TRUE.
GTAXML(COLUMNROW,SECT)-GTML(cO,RO)
EXIT

ELSEIF (GTAXMAT(DESNUM(COLUMN,ROW),SECT).EQ.
c GTAMGAT(DESNUM(CO,RO),SECT)) THEN

CLADHLUNIQUE-.FALSE.
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LEAVE-. TRUE.
GTAXML(COLUMN, ROW, SECT) GTAXML (CO, RO, SECT)
EXIT

ENDIF
ENDIF

1910 CONTINUE
IF (LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

1920 CONTINUE
IF LEAVE.EQ..FALSE.) TEN

DO 1940 RO-ROW ROW
DO 1930 CO-i, (COLUMN-i)

IF (DESNUM(CORO) .NE.) .AND.
c (BANKNUH(CORO).EQ.0)) TEEN

IF GTAXMAT(DESNUM(COLUMN,ROW),SECT).EQ.
C GTM&T(DESNUM(CO,RO))) TEEN

CLADMLUNIQUE-.FALSE.
LEAVE-.TRUE.
GTPXML(COLUMN,ROW,SECT)-GTML(CORO)
EXIT

ELSEIF (GTAXMAT(DESNUM(COLUMN,ROW),SECT).EQ.
c GTAXMAT(DESNUM(CO,RO),SECT)) TEN

CLADMLUNIQUE-.FALSE.
LEAVE-.TRUE.
GTAXML(COLUMN,ROW,SECT)-GTAXML(CO,RO,SECT)
EXIT

ENDIF
ENDIF

1930 CONTINUE
If (LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

1940 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.1).AND.(RO.NE.2)) TEN
DO 1960 RO-1,(ROW-i)

DO 1950 CO-1,50
IF (DESNUM(CO,RO).NE.0).AND.

c (BANKNUM(CO,RO).EQ.O)) THEN
IF (GTAXHAT(DESNUM(COLUMNROW),SECT).EQ.

c GTMAT(DESNUM(CO,RO))) TEN
CLADMLUNIQUE-.FALSE.
LEAVE-.TRUE.
GTAXML(COLUMN,ROW,SECT)-GTHL(CO,RO)
EXIT

ELSEIF (GTAXAT(DESNUM(COLUMN,ROW),SECT).EQ.
c GTAXMAT(DESNUM(CORO),SECT)) THEN

CLADMLUNIQUE-. FALSE.
LEAVE-.TRUE.
GTAXML(COLUMN,ROW,SECT)-GTAXM (CO,ROSECT)
EXIT

ENDIF
ENDIF
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1950 CONTINUE
IF (LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

1960 CONTINUE
ELSEIF C(ROW.EQ.1).AND.(COLUMN.NE.1)) THEN

DO 1980 RO-1,1
DO 1970 CO-, (COLUMN-l)

IF ((DESNUH(COoRO).NE.0).AND.
c (BANKNUM(COO).EQ.O)) THEN

IF (GTAXMAT(DESNUM(COLUMNROW),SECT).EQ.
c GTMMT(DESNUM(CORO))) THEN

CLADMLUNIQUE-.FALSE.
LEAVE-.TRUE.
GTAXL (COLUMN,ROWSECT)-GTML(CO,RO)
EXIT

ELSEIF (GTAXHAT(DESNUM(COLUMN,ROW),SECT).EQ.
c GTAXMAT(DESNUM(CORO),SECT)) THEN

CLADHLUNIQUE-. F7LSE.
LEAVE-.TRUE.
GTAXML(COLUMNROWSECT)-GTAXML(COROSECT)
EXIT

ENDIF
ENDIF

1970 CONTINUE
IF LEAVE.EQ..TRUE.) TEEN

EXIT
ENDIF

1980 CONTINUE
ENDIF
IF CLADMLUNIQUE.EQ. .TRUE.) THEN

GTAXHL(COLUMNROW,SECT)-MN
* Check Guide Tube Material

IF (GTAXHAT(DESNUM(COLUMNROW),SECT).EQ.1) THEN
DO 1990 C-1,2

IF C.EQ.1) TEN
WRITE(200,9300) GTAXHL(COLUMNROWSECT)

ELSEIF C.EQ.2) THEN
WRITE(200,9301)
WITE (200,7000)
WRITE(200,7001)
WRITE(200,7002)
WRTE(200,9302)
WMITE(200,7003)
WRITE(200,7004)
WRITE(200,7005)
WRITE(200,9303)
WRITE(200,9304)

ENDIF
1990 CONTINUE

ELSEIF GTAXMAT(DESNUM(COLMNROW),SECT)
c .EQ.2) THEN

DO 2000 C-1,2
IF C.EQ.1) THEN
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WRITE(200,9305) GTAXML(COLUMN,ROW,SECT)
ELSEIF C.EQ.2) THEN

WRITE(200,9306)
WRITE(200,9307)
WRITE(200,9308)
WRITE(200,9309)
WRITE(200,9310)
WRITE(200,7006)
WRITE(200,7007.
WRITE(200,7008)
WRITE(200,9311)
WRITE(200,9312)
WRITE(200,7009)
WRITE(200,7010)
WRITE(200,7011)
WRITE(200,9313)
WRITE(200,7012)
WRITE(200,7013)
WRITE(200,7014)
WRITE(200,7015)

ENDIF
2000 CONTINUE

ELSEIF GTAXHAT(DESNUM(COLUMN,ROW),SECT)
c .EQ.3) THEN

DO 2010 C-1,2
IF C.EQ.1) THEN

WRITE(200,9314) GTAXHL(COLUMN,ROW,SECT)
ELSEIF C.EQ.2) THEN

WRITE(200,9315)
WRITE(200,9316)
WRITE(200,9317)
WRITE(200,9318)
WRITE(200,7016)
WRITE(200,7017)
WRITE (200,7018)
WRITE (200, 9319)
WRITE(200,9320)
WRITE(200,7019)
WRITE(200,7020)
WRITE(200,7021)
WRITE(200,9321)
WRITE(200,7022)
WRITE(200,7023)
WRITE(200,7024)
WRITE(200,7025)
WRITE(200,9322)
WRITE(200,9323)
WRITE(200,9324)
WRITE(200, 9325)
WRITE(200,9326)
WRITE (200, 9327)
WRITE(200,7026)
WRITE(200,9328)
WRITE(200,9329)
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WITE (200, 9330)
ENDIF

2010 CONTINUE
ENDIF

HN-MN+l
ENDIF
IF (GTAXMAT(DESNUM(COLUMN,ROW),SECT).EQ.1) THEN

CLADRNO-6.56
ELSEIF (GTAXMHT(DESNUM(COLUMN,ROW),SECT).EQ.2) THEN

CLADRHO-7.90
ELSEIF (GTAXMAT(DESNUM(COLUMN,ROW),SECT).EQ.3) THEN

CLADRHO-8.19
ENDIF
WRITE(30,2020) L, GTAXHL(COLUMN,ROW,SECT), (-i*CLADRHO),

c GTSECTIRSURF(SECT),
C (-l*GSECTORSURF(SECT)), (-l*GTSECTTOPSURF(SECT)),
c GTSECTBOTSURF(SECT), BPRAUNIV(COLUMN,ROW)

2020 FOR~MT(TI4,T6,I4,Tll,F8.5,T25,I4,lX,I4,IX,I4,IX,I4,
c ' IMP:N-1 U-,14,' $ Guide tube')

LN-LN+1
2030 CONTINUE

* Loop through the spacer and moderator regions along the axial
* length of the GT (from top to bottom).

SPACHEIGHT-0.0
DO 2040 SPN-1,NUMOFSPACERS(DESNUM(COLUMN,ROW))

SPACHEIGHT-SPACHEIGHT+SPACERREIGHT(DESNUH(COLUMN,ROW),SPNJ
2040 CONTINUE

DO 2230 SPN-1,NMOtSPACERS(DESNtM(COLUHN,ROW))
* Define the homogenized spacer region bounding surfaces.

IF (SPN.EQ.i) TEN
SPACERTOPSUREF-UEFBOTTOtSURF
CURRENTSURFSURFVPLESPEC(UEFBOTTOMSURF)-

c SPACEREEIGHT(DESNUM(COLUMNROW),SPN)
CURRENTSURFLABEL-0
D0 2050 V, (SN-i)

IF SURFTYPESEC(V).EQ.'PZ1) THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLhEEL-V
EXIT

ENDIF
ENDIF

2050 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

SPACERBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
SPACERBOTTOMSURF-CURRENTSURELABEL

ENDIF
WATERREGIONTOPSURF-SPACERBOTTOMSURF
CURRENTSURF-SPACERDIST(DESNUM COLUMN, ROW),(SPNtl))
CURRENTSUREIhBEL-0
DO 2060 V-i,(SN-i)
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IF (SURF YPESPEC(V).EQ.'PZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2060 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

WATERREGIONBOTTOMSURF-SN
SURFTYPESPECSN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
WATERREGIONBOTTOSURF-CURRENTSURFLABEL

ENDIF
ELSEIF C(SPN.NE.1).AND.(SPN.NE.

c NUMOFSPACERS (DESNUM (COLUMN, ROW)))) THEN
SPACERTOPSURF-WATERREGIONEOTTOHSURF
CURRENTSURF-SURFVALUESPEC (WATEMEGIONBOTTOMSURF) -

C SPACERHEIGHT(DESNUM(COLUHN,ROW),SPN)
CURRENTSURFLA8EL-0
DO 2070 V-1,'(SN-i)

IF SURFTYPESPEC(V).EQ. tPZ') THEN
IF (ABS(SUREVJLUESPEC(V)-CURENTSURF) .LT. (0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2070 CONTINUE
IF CURRENTSURFLAEEL.EQ.0) THEN

SPACERBOTTOMSURFSN
SURETYPESPEC(SN)-I'PZ'
SUREVALUESPEC (SN) -CU ENTSURF
SN-SN+I

ELSE
SPACERBOTTOMSURF-CURENTSURFLABEL

ENDIF
WATERREGIONTOPSURF-SPACERBOTTOHSURF
CURRENTSURF-SPACERDIST (DESNU (COLUMN, RON), (SP+1 ))
CURRENTSURFLEBEL-0
DO 2000 V-1, (SN-2)

IF SURFZYPESPEC(V).EQ.IPZP) THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2080 CONTINUE
IF (CURRENTSURFLBEL.EQ.0) THEN

KATERREGIONBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
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WATERREGIONBOTTOMSURF'CURRENTSURFLABEL
ENDIF

ELSEIF SPN.EQ.1UHOFSPACERS(DESNUM(COLUMN,ROW))) TEN
SPASERTOPSURF-WATERREGIONBOTTOMSURF
CURRENTSURF-SURFVALUESPEC (ATERREGIONBOTTOMSURF)-

c SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)
CURRENTSURFAEBEL-O
DO 2090 V-i,(SN-1)

IF (SURFTYPESPEC(V).EQ.9PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CURRENTSURFLABELV
EXIT

ENDIF
ENDIF

2090 CONTINUE
IF CURRENTSURELABEL.EQ.O) TEN

SPACERBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURYVALUESPEC(SN)-CURRENTSURF
SN-SN+i

ELSE
SPACERBOTTOMSURF-CURRENTSURFLABEL

ENDIF
1ATERREGIONTOPSURF-SPACEREOTTOMSURF
WATERREGIONBOTTOMSURE'-NODEBOTTONSURF

ENDIF
* Write the current homogenized spacer region cell in this GT universe.

DO 2220 SECT-i,NUHOFGTAXS(DESNUM(COLUMN,ROW))
IF (SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.

c SURFVALUESPEC(SPACERTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
c SURFVALUESPEC(SPACERBOTTONSURF))) THEN

WRITE(30,2100) N, OMOSPACHLNUM(DESNUM(COLUMN,ROW),SPN),
e (-i*EOMOSPACERDEN(DESNUM(COLUMN,ROW),SPN)),
c GTSECTORSURF(SECT),
c (-l*SPACERTOPSURF), SACERBOTTOMSURF, PRAUNIV(COLUMN,ROW),
c SPN

2100 FORMAT(Tl,14,T6,14,Tll,G14.8,T25,14,iX,14,iX,r4,
e IMP:N-l -9,I4,
e ' $ Homogenized region for spacer ',12)

LN-LN+1
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).EQ.

e SURFVALUESPEC(SPACERTOPSURF))'.AND.
e (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
c SURFVALUESPEC(SPACERBOTTOMSURF))) TEN

WRITE(30,2110) LN, OMOSPACMLUM(DESNUM(COLUMN,ROW),SPN),
c (-1*BOMOSPACERDEN(DESNUM(COLUMN,ROW),SPN)),
e GTSECTORSURF(SECT),
c (-*SPACERTOPSURF), SPACERBOTTOMSURF, BPRAUNrV(COLUMN,ROW),
e SPN

2110 FORMAT(Tl,14,T6,I4,Tll,G14.8,T25,14,1X,14,lx,14,
c ' IMP:N-1 U-9,14,
c ' S Homogenized region for spacer ,12)

LN-LN+l
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ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).EQ.
c SURFVALUESPEC(SPACERTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURFt(SECT)).EQ.
c SURFVALUESPEC(SPACERBOTTOMSURF))) THEN

WRITE(30,2120) L, OMOSPACMLNUM(DESNUM(COLUMN,ROW),SPN),
c (-1*EHOOSPACERDEN(DESNJM(COLUMN,ROW),SPN)),
c GTSECTORSURF(SECT),
c (-*SPACERTOPSURF), SPACERBOTTOMSURF, BPRAUNIV(COLUMN,ROW),
c SPN

2120 FORAT(T,I4,T6,4,Tll,Gl4.,T25,i4,lX,14,lX,14,
C IMP:N1 U-'4,4,
c ' $ Homogenized region for spacer '1,I2)

LN-LN+1
'ELSEIF (SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.

c SURFVALUESPEC(SPACERTOPSURF)).AND.
c (SURFVALESPEC(GTSECTBOTSURF(SECT)).EQ.
e SURFVALUESPEC(SPACERBOTTOMSURF))).THEN

RITE(30,2130) L, OMOSPACHLNUM(DESNUM(COLUNN,ROW),SPN),
c (-*ROMOSPACERDEN(DESNUM(COLUMN,ROW),SPN)),
e GTSECTORSRF(SECT),
c (-l*SPACERTOPSURF), SPACERBOTXOMSURF, EPRADNIV(COLUMN,ROW),
c SPN

2130 FORMATTl,r4,T6,4,Tll,G14.8,T25,14,1X,14,1X,14,
c ' IMP:N-1 U-',14,
c ' $ Homogenized region for spacer ',12)

LN-LN+1
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.

c SURFYALUESPEC(SPACERTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).GT.
c SURFVALUESPEC(SPACERBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
c SURFVALUESPEC(SPACERTOPSURF))) THEN

WRITE(30,2140) L, OMOSPACMLNUM(DESNUM(COLUMN,ROW),SPN),
c (-1H*OMOSPACERDEN(DESNUM(COLUMN,ROW,SPN)),
c GTSECTORSURF(SECT),
e (.-*SPACERTOPSURF), GTSECTEOTSURF(SECT),
e BPRAUNIV(COLUMN,ROW), SPN

2140 FORAT(T,I4,T6,I4,T1,G4.8,T25,14;lX,14,1X,14,
e ' SMP:N-1 U-',I4,
c ' $ Homogenized region for spacer ',12)

LN-LN+1
ELSErF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).LT.

c SURFVALUESPEC(SPACERTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSORF(SECT)).LT.
e SURFVALUESPEC(SPACERBOTTOMSURF)).AND.
e (SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.
e SURFVALUESPEC(SPACERBOTTOMSRF))) THEN

WRITE(30,2150) LN, ROMOSPACKLNUM(DESNUM(COLUMNROW),SPN),
c (-1*HOMOSPACERDEN(DESNUM(COLUMN,ROW),SPN)),
c GTSECTORSURF(SECT),
c (-1*GTSECTTOPSURF(SECT)), SPACERBOTTOMSURF,
c SPRAUNIV(COLUM,ROW), SPN

2150 FORMAT(T,4,T6,I4,Tll,Gl4.,T25,14,X,4,1X,I4,
c ' MP:N-1 U ,14,
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c ' $ Homogenized region for spacer ',12)
WN-LN+1
ENDIF

* Write the water region cell below the current homogenized spacer cell
in this GT universe.

IF ((SUREVALUESPEC(GTSECTTOPSURF(SECT)).GT.
c SURFVALUESPEC(WATERREGIONTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
c SURFVALUESPEC(WATERREGIONBOTTOMSURF))) THEN

WPITE30,2160) LN, EMODML, (-l*MODDENSITY),
c GTSECTORSURF(SECT),
c (-1*WATERREGIONTOPSURF), ATERREGIONBOTTOMSURF,
c SPRAUNIV(COLUMN,ROW)

2160 FORMAT(T,14,T,14,T11,Fl.8,T25,14,1X,14,1X,14,
c ' IMP:N-1 U-',4,' S Borated moderator region')

LN-LN+l
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).EQ.

c SURFVALUESPEC(WATERREGIOWTOPSUtF)).AND.
c (SURFVALUESPEC (GTSECTBOTSURF(SECT)).LT.
c SURFVALUESPEC(WATERREGIONBOTTOMSURF))) THEN

WRITE(30,2170) LN, BMODML, -1*MODDENSITY),
c GTSECTORSURF(SECT),
c (-1*WATERREGIOUTOPSURF), ATERREGIONBOTTOMSURF,
c DBPRAUNIV(COLMN,ROW)

2170 FORMAT(T,I4,T6,14,Tll,F10.S,T25,I4,1X,14,1X,14,
c ' IHP:N-l U-',14,' S Borated moderator region')

LN-LN+1
ELSEIF (SUREVALUESPEC(GTSECTTOPSURF(SECT)).EQ.

c SUREVALUESPEC(WPTERREGIONTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTEOTSURF(SECT)).EQ.
c SURFVALUESPEC(WATERREGIONBOTTOMSURF))) THEN

WRITE(30,2160) LN, BMODML, (-1PODDENSITY),
c GTSECTORSURF(SECT),
c (-1*WATERREGIONTOPSURF), WATERREGIONBOTTOMSURF,
c BPRAUNIVICOLUMN,ROW)

2180 FORMAT(Tl,r4,T6,14,Tll,F1O.8,T25,14,IX,I4,1X,14,
c. IP:N-1 -',14,' S Borated moderator region')

LN-LN+1
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)) .GT.

c SURFVALUESPEC (WATERREGIONTOPSURF)) .ND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)) .EQ.
c SURFVALUESPEC (ATERREGIONOTTOMSURF))) THEN

WRITE (30,2190) , EMODHL, (-1*MODDENSITY),
c GTSECTORSURF(SECT),
c (-l1VATERREGIONTOPSURF), ATERREGIONBOTTOMSURF,
c BPRAUNNI (COLUMN, ROW)

2190 FORMPT(Tl.14,T6,14,Tll,F1O.8,T25,14,1X,14,1X,14,
c ' IP:N-1 U-',I4,' S orated moderator region')

LN-N+1
ELSEIF ((SURFVALUESPEC(GTSECTOPSURF(SECT)) .GT.

c SURFVALDESPEC (NATERREGIONTOPSURF)) . AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)) .GT.
c SURFVAUESPEC (WATERREGIONBOTTOMSURF)) .AND.
c (SURFVALUESPEC (GTSECTBOTSURF (SECT)) . LT.
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2201

c SURFVALUESPEC(WATERREGIONTOPSURF))) HEN
WRITE30,2200) N, BMODML, -lPHODDENSITY),

c GTSECTORSURF(SECT),
c (-lRATERREGIOUTOPSURF), GTSECTBOTSURF(SECT),
c BPRAUNrV (COLUMN, ROW)

O FORNATtTl,I4, T6,rI4, Tl, F0.8,T25, 14,lIX,1I4,1X,rI4,
c ' IP:N-l -',14,' S Borated moderator region')

LN-LN+l
ELSEIF ((SURFALUESPEC(GTSECTTOPSURF(SECT)).LT.

c SURFVALUESPEC(WATERREGIONTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.

221

222
223

* W.

2241

c SuRFvALUESPEC(RATERREGIONBOTTOmSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.
c SURFVALUESPEC (ATERREGIONBOTTOMSURF))) THEN

WPrTE(30,2210) LN, BMODML, (-l*MODDENSITY),
c GTSECTORSURF(SECT),
c (-l*GTSECTTOPSURF(SECT)), ATERREGIONBOTTOHSURF,
c BPRAUNIV(COLUMN,ROW)
0 FORATTl,4,T6,4,Tll,FlO.8,T25,14,XX,14,1X,r4,
c ' IHP:N-l U-'4,' S Borated moderator region')

LN-LN+l
ENDIF

0 CONTINUE
0 CONTINUE
rite the moderator inside of the GT in the BPR universe

DO 2280 TSECT-1,NUMOFGTAXS(DESNUM(COLUMN,ROW))
IF C(SUREVALUESPEC(GTSECTTOPSURF(GTSECT)).GE.

c SURFVALUESPEC(BPCLADTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF (GTSECT)). LE.
c SURFVALUESPEC(EPCLADBOTTOHSURF))) TEEN
Write the moderator cells within the GT in this BPR universe.

WITE(30,2240) N, BMODML, (-*HODDENSITY),
c (-1*GTSECTIRSURF(GTSECT)),
c * POCORSURF, (-l*BFCLADTOFSURF),
c EPCLADBOTTOMSUR,.
c BPRAUNIV(COLUMN,ROW)

FORMAT(Tl,4,T6,14,Tll,FS.5,T25,14,lX,14,lX,14,lX,14,
c ' IHP:N-l U',13,
c ' S Borated moderator inside guide tube')

LN-LN+1
ELSEIF (SURFVAWUESPEC(GTSECTTOPSURF(GTSECT)).GE.

c SURFVALUESPEC(BPCLADTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(GTSECT)). T.
c SURFVALUESPEC(BPCLADTOPSURF)) .AND.
c (SURFVALUESPEC(GTSECTBOTSURF (GTSECT)).GT.
c SURFVhLUESPEC(BPCLADBOTTOMSURF))) TEN

WRITE(30,2250) LN, BMOOML, (-1*MODDENSITY),
c (-l*GTSECTIRSURF(GTSECT)),
c 8POCORSURF, (-l*BPCLADTOPSURF),
c GTSECTBOTSURF(GTSECT),
c BPRWNIV(COLUMN,R0W)

FORATT,I4,T6,r,Tll,F8.S,T25,I4,lX,14,IX,14,lX,I14,
c ' IMP:N-l U-'13,
c S Borated moderator inside guide tube')

2250
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c

cC

LN-LN+l
ELSEIF (SURFVALUESPEC(GTSECTTOPSURF(GTSECT)).LT.
SURFVPLUESPEC(BPCLADTOPSURF)).AND. 
(SURFVALUESPEC(GTSECTBOTSURF(GTSECT)).LE.
SUREVALUESPEC(BPCLADBOTTOMSURF)).AND.

c (SURYALUESPEC(GTSECTTOPSURF(GTSECT)) .GT.
C SURFVALUESPEC BPCIADBOTTOMSURF))) THEN

WRITE(30,2260) N, BSMODL, (-I*MODDENSITY),
c (-1*GTSECTIRSURF(GTSECT)),
c BPOCORSURF, (-1*GTSECTTOPSURF(GTSECT)),
c BPCLADBOTTOMSURF,
c BPRAUNIV (COLUMN, ROW)

2260 FORMAT(Tl,I4,T6,I4,T11,FB.5,T25,14,lXI4,lX,14,lX,14,
c ' INP:N-1 U,I3,
c $ Borated moderator inside guide tube')

LNsLN+l
ELSEIF ((SURFVaLUESPEC(GTSECTTOPSURF(GTSECT)) .LT.

C SURFVALUESPEC (BPCLADTOPSURF)).AND.
c (SMREVALUESPEC(GTSECTSBOTSURF(GTSECT)) .GT.
c SURFVALUESPEC(BPCLADBOTTOeSURF))) TEN

WRITE(30,2270) L, BMODML, (-l*MODDENSITY),
c (-l*GTSECTIRSURF(GTSECT)),
c DBPOCORSURF, (-l*GTSECTTOPSURF(GTSECT)),
c GTSECTBOTSURF(GTSECT),
c BPRAJUNIV (COLUMN, ROW)

2270 FORMAT(T1,14,T6,14,Tll,F.5,T25,14,X,4,lX,14,lX,I4,
c I P:N-l U-',I3,
c ' $ Borated moderator inside guide tube')

LN-LN+1
ENDIF

2280 CONTINUE
' Determine the axial GT section which contains the lowest BPR axial
section

DO 2290 GTSECT-m1UNUoFGTAXS(DESNUM(COLUMNROW))
IF ((SURFVALUESPEC(GTSECTBOTSURFCGTSECT)).LT.

C SURFVALUESPEC(BPCLADBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(GTSECT)).GE.
c SURFVALUESPEC(BPCLADBOTTOMSURF))) THEN

BGT-GTSECT
EXIT

ENDIF
2290 CONTINUE

DO 2320 GTSECT-BGT,NUMOFGTAXS(DESNUM(COLUMN,ROW))
IF (GTSECT.EQ.BGT) THEN

WRITE(30,2300) LN, BMODML, (-l*MODDENSITY),
c (-l*GTSECTIRSURF(GTSECT)),
c (-1PBVLADBOTTOMSURF),
c GTSECTBOTSURF(GTSECT),
c BPRAUNIV(COLUMN,ROW)

2300 FORMAT(T,I4,T6,4,Tll,F8.5,T25,I4,1X,14,1X,14,
c IHP:N-1 U-',13,
c ' $ Borated moderator inside guide tube')

LN-LN+l
ELSE
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WRITE(30,2310) LN, BMODML, (-l*HODDENSITY),
c (-1*GTSECTIRSURF(GTSECT)),
c (-1*GTSECTTOPSURF(GTSECT)),
c GTSECTBOTSURF(GTSECT),
c BPRAUNIV(COLUMN,ROW)

2310 FORMAT(Tl,14,T6,I4,T11,F8.5,T25,14,1X,I4,1X,I4,
c ' IMP:1-1 U-',13,
c ' Borated moderator inside guide tube')

LN-LN+1
ENDIF

2320 CONTINUE
* Define the lower end-fitting top surface.

CURRENTSURF-ENDFITHEIGHT(DESNUHM(COLUMN,ROW),2)
CURRENTSURFLABEL-0
DO 2330 V-l,lSN-l)

IF SURFrYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLAEL-V
EXIT

ENDIF
ENDIF

2330 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

BPLEFTOPSURF-SN
SURFTYPESPEC(SN)- 'PZ'-
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
BPLEFTOPSURF-CURRENTSURFIABEL

ENDIF
* Write the lower end-fitting cell specification for this BPR universe.

GTBOTSURF-GTSECTBOTSURF (NUMOFGTAXS (DESNM(COLUMN,ROW))).
IF (SURFVALUESPEC(GTBOTSURF).GE.

c ENDFITHEIGRT(DESNUH(COLUMN,ROW),2)) THEN
WRITE(30,2340) LN, FLEFHL(COLUMN,ROW),

c (-*LEFMAT(DESNUH(COLUMN,ROW),l)), -1BPLEFTOPSURF),
c BPRAUNIV (COLUMN, OW)

2340 FORMAT(Tl,I4,T6,14,Tll,F8.5,T25,14,' IP:N-l U-',13,
c a $ Lower end-fitting')

LN-LN+l
ELSE

WRITE(30,2350) LN, FRLEFML(COLUWMN,ROW),
C (-lfLEFMAT(DESNUM(COLUMN,ROW),l)), (*BPLEFTOPSURF),
c GTSECTORSURFrNUMOFGTAXS(DESNUM(COLUMN,ROW))),
c BPRAUNIV(COLUMN,ROW)

2350 FORMAT(T1,14,T6,14,Tll,FB.5,T25,14,1X,14,
c ' IMP:N-l U-',13,' L lower end-fitting')

LN-LN+l
WRITE(30,2360) L, RLEFML(COLUMN,ROW),

c (-l*LEFMT (DESNUM(COLUMN,ROW),l)),
c (-1*GTSECTBOTSURFNUMOFGTAXS(DESNUM(COLUMN,ROW)))),
c (-l*GTSECTORSURF(NUMOFGTAXS(DESNUM(COLUMN,ROW)))),
c BPRAUNIV(COLUMN,ROW)

2360 FORMPT(Tl,14,T6,14,T11,F8.5,T25,14,lX,14,
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c ' TP:N-1. U-',13,' $ Lower end-fitting')
LN-LN+1

ENDIF
* Write the upper end-fitting cell specification for this BPR universe.

IF (SURFVALUESPEC(BPCLADTOPSURF).LE.
e SARFVLUESPEC UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(1)).LE.
c SURFVALUESPEC(UEFOTTOMSURF))) THEN

WRITE(30,2370) LN, FRUEEML(COLUMN,ROW),
c (-1*UEE1AT(DESNUM(COLUMN,ROW),,l)), UEF8OTTOMSURF,
c (-l*UEFTOPSURF), ERAUNIV(COLUMN,ROW)

2370 FORHAT(Tl,14,T6,14,Tll,F8.5,T25,14,LX,14,
c ' IHP:U-l U-',13,' $ Assembly upper end-fitting')

LN-LN+1
ELSEIF (SURFVALUCSPEC(DPCLADTOPSURF).GT.

c SURFVALUESPEC(UEFBOTTOMURF)).AND.
c (SURFVALUESPEC BPCLADTOPSURF).LT.
c SURFVALUESPEC(UEFTOESURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(l)).LE.
c SURFVALUESPEC(UEFBOTTORSURF))) THEN

WRITE30,2380) LN, FRUEFML(COLUMN,ROW),
c (-l*UEFHT(DESUNH(COLUMN,ROW), 1)), UEFBOTTOMSURF,
c (-1*UEFTOPSURF), BPOCORSURF, BPRAONIV(cOLUMN, ROW)

2380 FORMAT(Tl,I4,T6,I4,Tll,F8.5,T25,I4,1X,14,1X,14,
c ' IP:N-1 -',13,' $ Assembly upper end-fitting')

LN-LN+l
WRITE(30,2390) LN, FRUEFML(COLUMN,ROW),

c (-l*UEFAT(DESNUM(COLUMN,ROW),l)), BPCLADTOPSURF,
c (-l*UEFTOPSURF), (-l*BPOCORSURF),
c SPRAUNrV(COLUMNROW)

2390 FORMAT(Tl,14,T6,14,Tll,F8.S,T25,14,1X,14,lX,14,
c ' IP:N-1 U-',13,' S Assembly upper end-fitting')

LN-LN+l
ELSEIF ((SURFVALUESPEC(BPCLADTOPSURF).E.

c SURFVALUESPEC(GTSECTTOPSURPl))).AND.
c (SUREVALUESPEC(GTSECTTOPSURF(l)).LT.
c SURFVALUESPEC(UEFTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(l1)).GT.
c SUREVALUESPEC(UEFBOTTOMSURF))) THEN

WRITE(30,2400) LN, FRUEFML(COLUMN,ROW),
c (-1*UEFkAT(DESNUM(COLUMN,ROW),1)), UEFBOTTONSURF,
c (-l*EFOPSURF), GTSECTORSURF(l), BPRAUNIV(COLUMN,ROW)

2400 FORPAT(Tl,14,T6,14,Tl1,FS.5,T25,14,lX,14,x,rI4,
c ' IMP:N-l U-',13,' $ Assembly upper end-fitting')

LN-LN+l
WRMTE(30,2410) LN, FRUEFML(COLUMN,ROW),

c (-l*UEFUAT(DESNUM(COLUMN,ROW),I)), GTSECTTOSURF(),
c (-1*UEFTOPSURF), (-1*GTSECTORSURF(l)),
c BPRAUNIV (COLUMN,ROW)

2410 FORMAT(T,I4,T6,14,Tll,F8.5,T25,I4,1X,14,lX,14,
c ' IHP:N-l U,13,' S Assembly upper end-fitting')

LN-LN+1
WRTE(30,2420) LN, BMODML,

c (-1*MODDENSITY), BPCLADTOPSURF,
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c (-l*GTSECTTOPSURF(l)), (-l*GTSECTIRSURF(l)),
C BPRAMIV (COLUMN,ROW)

2420 FORMAT(Tl ,I4,T,4,T11,F.5,T25,4,X,I4,lX,I4,
C ' IMP:N-1 U',3,' S Assembly upper end-fitting')

LN-LN+l
ELSEIF ((SUREVALUESPEC(BPCLADTOPSURF).LE.

c SURFVALUESPEC(GTSECTTOPSURF(l))).AND.
e (SURFVALUESPEC(GTSECTTOPSURF(1)).EQ.
c SURFVALUESPEC(UEFTOPSURF))) THEN

WRITE(30,2430) LN, RUEFML(COLUMN,ROW),
e (-l*UEFHMT(DESNUM(COLUMN,ROW),2)), UEFBOTTOMSURF,
C (-lUEFTOPSURF), GTSECTORSURF(1),
e BPRAUNIV(COLUMN,ROW)

2430 FORMAT(TlI4,T6,4,Tll,F8.5,T25,4,1X,I4,lX,I4,
e ' IMP:N-l U-',I3,' $ Assembly upper end-fitting')

LN-LN+1
IF (SURFVALUESPEC(BPCLADTOPSORF).LT.

c SURFYALUESPEC(GTSECTTOPSURF(1))) THEN
wRITE(30,2440) LN, BMDSML,

C (-i*MODDENSITY), BPCLADTOPSURF,
e (-l*UEFTOPSURF), (-lGTSECTIRSURF1).),
e BPRAUNIV(COLUMN,ROW)

2440. FORHAT(Tl,14,T6,I4,Tll,FB.5,T25,14,1X,14,1X,r4,
C ' IP:Nml U-',13,' $ Assembly upper end-fitting')

LN-^N+l
ENDIF
ELSEIF ((SURFVLUESPEC(BPCLADTOPSURF).GT.

c SURFVALUESPEC(UEFBOTTONSURF)).AND.
e (SURFVALUESPEC(BPCLADTOPSURF).LT.
e SURFVALUESPEC(UEFTOPSURF)).AND.
c (SUREVALUESPEC(GTSECTTOPSURF(l)).GT,
c SURFVALUESPEC(UEFBOTTOMSURF)).AND.
e (SURFVALUESPEC(GTSECTTOPSURF(l)).LT.
e SURFVALUESPEC(BPCLADTOPSURF))) THEN

MRITE(30,2450) LN, FRUEFHL(COLUMN,R"W),
e .(l*UEFMAT(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
c l-*DEFTOPSURF), GTSECTORSURF(1),
c SPRAUNIV (COLUMN, ROW)

2450 FORMATTlI4,T6,I4,Tll,F8.5,T25,I4,lX,I4,1X,I4,
C ' DHP:N-l U-',13,' S Assembly upper end-fitting').

LN-LN+1
WRITE(30,2460) LN, FRUEFML(COLUMN,ROW),

e (-1*UEFMAT(DESNUM(COLUMNROW) 1 )),
c GTSECTTOPSURF(1),
c (-1*UEFTOPSURF), -l*GTSECTORSURF(l)),
e BPOCORSURF, BPRAUWNIV(COLUMN,ROW)

2460 FORNAT(Tl,r4,T6,I4,Tll,F8.S,T25,I4,lX,14,X,I4,
e 1X,14,' IHP:N-l U-',13,
c ' $ Assembly upper end-fitting')

LN-LN+l
NRITE(30,2470) LN, RUEFL(COLUMN,ROW),

c (-l*UEFMAT(DESNUM(COLUMN,ROW), 2)), BPCLADTOPSURF,
c (-1UEETOPSURF), -l*BPOCORSURF),
c BPRAUNIV(COLUMN,ROW)
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2470 FORMPT(Tl,14,T6,I4,Tll,F8.5,T25,14,1X,I4,1X,I4,
c I IMP:N-1 -',13,' $ Assembly upper end-fitting')

LN-N1
ELSEIF (SURFVUESPEC(BPCLADTOPSURF) .EQ.

c SURFVlESPEC(UEFTOPSURF)) .AND.
* (SXtEVALUESPEC(GTSECTTOPSURF(l) .GT.
c SUREVllUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(1)).L.
c SURFVALUESPEC(IPCLADTOPSURF))) THEN

WRITE(30,2480) LN, FRUE LF(COLUMN,ROW),
C (-1*EFMAT(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
C (-1*UETOPSURF), GTSECTORSURF(1),
c BPRAUNIV(COLUMN,ROW)

2480 FORMATT1,4,T6,4,T11,F.5,T25,I4,1X,14,1X,14,
.c I IMP:N-l -',13,' $ Assembly upper end-fitting')

LN-LN+1
WRTE(30,2490) LN, FRUEFHL(COLUHN,ROW),

c (-1U*EFNAT(DESNUM(COLUMN, ROW),1)),
c GTSECTTOPSURF(l),
c (-1*EETOPSURF), -1*GTSECTORSURF(1)),
e BPOCORSURF, BPRAUNIV(COLUMNROW)

2490 FORMAT(TI,14,T6,14,T11,F8.5,T25,14,lX,14,1X,14,
C IX,14,' IHP:N-1 U-',13,
c ' $ Assembly upper end-fitting')

LN-LN+l
ELSEIF (ISURFVALUESPEC(BPCLADTOPSURF).GT.
SURFVALUESPEC(UEFBOTTOMSURF)).AND.

c (SURFVALUESPEC(EPCLADoIPSURF).LT.
C SURFVALUESPEC(UEFTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURFl1)).EQ.
c SURFVALUESPECIBPCLADTOPSURF))) THEN

WRITE(30,2500) LN, FRU FL(COLUMN,ROW),
C (-1*UEFAT(DESNUM(COLUMN,ROW,1))), UEFBOTTOHSURF,
c (-1*UEFTOPSURF)., GTSECTORSURF(1i),
c SPRAUNIV (COLUMN, ROW)

2500 FORMAT(Tl,14,T6,I4,T11,F8.5,T25,I4,lX,I4,1X,I4,
C ' MP:N-l U-',I3,' $ Assembly upper end-fitting')

LN-LN+1
WRITE(30,2510) LN, FRUEML (COLUMN,ROW),

c (-l*UEFdAT(DESNUM(COLUHN,ROW),1)),
c GTSECTTOPSURF(l),
c (-l*UEFTOPSORF), (-1*GTSECTORSURF(1)),
c BPOCORSURF, PR&UNIV(COLUMN,ROW)

2510 FORMT(T1,4,T6,14,T11,F.5,T25,14,lX,14,1X,14,
c 1X,14,' IMP:N-l U-',I3,
c ' $ Assembly upper end-fitting')

LN-LN+1
ENDIF

* ** ** * *** * *** *** ** * ** * * *** ** * ** ** **** ***** ***** * ** ** * *** ** ** * ** * ** *
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ELSEIF (BPRA(BANUH~M(COLUMN, ROW)) *EQ. 3) THEN
DO 2680 MCNPNODE1, ItMOFBPRANODES (BANIUM (COLUMN, ROW))

Define the upper end-fitting bottom surface.
CORRENTSIF-SPACERDIST (DESNUMH(COLUMN, ROW),l1)4

c ENDFITUEIGHT (DESNUM (COLUMN, ROW) *2)
CURRENTSURFLABEL-0
DO 2520 V-i1 (SN-i)

IF (SURFTYPESPEC(V).EQ.1PZv) THEN
IF (ABS(SURFVPJUESPEC (V) -CURRENTSURF) .LT. (0.0001)) THEN

CURRENTS URFLABEL-V
EXIT

ENDIF
ENDIF

2520 CONTINUE-
IF (CUEP.ENTSURfLABEL. EQ.0) THEN

UEFBOTTOHSURF-SN
SURF MPESPEC(SN)-'PZ'
SUMFALUESPEC (SN) -CURRENTSUJ'
SN-SN+1

ELSE
UEFBOTTOMSURE-CURRENTSURFLRBEL

ENDIF
Define the upper end-fitting top surface.

CUPRRENTSURF-SPACERDIST (DESNUM (COLUMN, ROW),* ) +
c ENDEITHEIGHT (DESNUM (COLUMN,ROW),i) *
c ENDFZTHEIGRT (DESNUMH(COLUMN,ROW), 2)

CURRENTSURFLABEL-0-
DO 2530 V-i1 (SN-i)

IF (SURFTYPESEC(V).EQ.PZ') THEN
IF (ABS CSURFVALUESPEC(V)-CURRENTSCJRF) .LT. (0.0001)) TEN

CURP.ENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2530 CONTINUE
IF (CUBRENTSURFLABEL .EQ. 0) THEN

DEFTOPSURF-SN
SURFTYPESPEC (SN)-' PZ'
SURFVALUESPEC (SN) -CURRENTSURF'
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SN-SN+1
ELSE

UEFTOPSURF-CURRENTSURFLABEL
ENDIF

* Define the inner BPR cladding inner radius.
CURRENTSURF-BPRAXDIMBANKUM (COLUMN,ROW),1)
CURRENTSURFLABEL-0
DO 2540 V-l,(SN-i)

IF SURFTYPESPEC(V).EQ.'CZ') THEN
IF (AS (SURFWVLUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CUR ENTSURFLASEL-V
EXIT

ENDIF
ENDIF

2540 CONTINUE
IF (CURRENTSURFLAEL.EQ.O) THEN

BPICIRSURF-SN
SUPXVYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
EPICIRSURF-CURRENTSURFLABEL

ENDIF
* Define the inner PR cladding outer radius.

CURRENTSURF-BPRAXDIH(BANKNUM(COLUMN,ROW),2)
CURRENTSURFLABEL-0
DO 2550 V-1,(SN-i)

IF (SURFTYPESPEC(V).EQ.'CZ t) THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2550 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

BPICORSURF-SN
SURETYPESPEC(SN)-'CZ'
SURFVALUESPEC (S;)-CURRENTSURF
SN-SN1

ELSE
BSPICORSURF-CURRENTSURFLAEEL

ENDIF
* Define the BP absorber inner radius.

CURRENTSURF-BPRAXDIH BANKNUM(COLUMNROW) ,3)
CURRENTSURFLABEL-O
DO 2560 V-i,(SN-1)

IF (SURFTYPESPEC(V).EQ.'CZ') THEN
IF ABS(SDRFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2560 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN
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BPIRSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURRENTSURF.
SN-SN+1

ELSE
BPIRSURF-CCRENTSURFLABEL

ENDIF
* Define the BP absorber outer radius.

CURRENTSURF-BPRAXDIM(BANKNUM(COLUMN,ROW),4)
CURRENTSURFLABEL-0
DO 2570 V-i,(SN-1)

IF (SURFTYPESPEC(V).EQ.'CZ2) THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

- ENDIF
ENDIF

2570 CONTINUE
IF CURRENTSURFLAEL.EQ.0) THEN

BPORSURE-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN) -CURRENTSURF
SN-SN+1

ELSE
BPORSURF-CURRENTSURFLABEL

ENDIF
* Define the outer BPR cladding inner radius.

CURRENTSURF-BPRAXDIM(BANKNUM(COLUMN,ROW), 5)
- CURRENTSURFLABEL-0

DO 2580 V-1,(SN-i)
IF (SURFTYPESPECV).EQ.'CZ') TEN

IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN
CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2580 CONTINUE
IF CURRENTSURFLABEL.EQ.0) TEN

BPOCIRSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESEC (SN) -CUIRRENTSURF
SN-SN+l

ELSE
BPOCIRSURF-CURRENTSURFLABEL

ENDIF
* Define the cuter BPR cladding outer radius.

CURRENTSURF-BPRAXDIM(BANENUM(COLUMN,ROW),6)
CURRENTSURFLABEL-0
DO 2590 V,(SN-i)

IF (SURFTYPESPEC(V).EQ.'CZ') TEEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
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ENDIF
2590 CONTINUE

IF CURRENTSURFLABEL.EQ.O) THEN
BPOCORSURF-SK
SURFTYPESPEC(SN)-'CZ'
SURFYALUESPEC (SN)-CURRENTSURF
SN=SN+1

ELSE
BPOCORSURF-CURRENTSURFLABEL

ENDIF
* Define the BP node bounding surfaces.

IF (HCNPNODE.EQ.1) THEN
TOTBPHEIGHT-0.0
DO 2600 Z-1,NUHOFBPRANODES(BANNUM (COLUMN,ROW))

TOTBPEEIGHT-TOTEPHErGHT+
c MCNPBPRAREIGET(BANKNUM(COLUMN,ROW),Z)

2600 CONTINUE
CORRENTSURFiBOTBPNODEHEIGHT (BANKNUM(COLUMN, ROW))+
TOTBPNEIGHT
IF (CURRENTSURF.GE.S URFVALUESPEC (EFTOPSURF)) THEN

CURRENTSURF-SURFVALUESPEC(DEFOPSURF)
ENDIF
CURRENTSURFLABEL-0
DO 2610 V-i,(SN-i)

IF SURFTYPESPEC(V) EQ.'PZ) THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSaRFLABEL-V
EXIT

ENDIF
ENDIF

2610 CONTINUE
IF CURRENTSURFLABEL.EQ.0) TEN

TOPBPNODETOPSURE*SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
TOPBPNODETOPSURF-CURRENTSURFLABEL

ENDIF
BPNODETOPSURF-TOPBPNODETOPSURF
CORRENTSURF-SJRFVPLUESPEC(BPNODETOPSDRF)-

c MCNPBPRAHEIGHT(BANKNIUM(COLUMN,ROW),MCNPNODE)
IF (CURRENTSURF. GESURFVALUESPEC (EE7OPSURF)) THEN

CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)
ENDIF
CURRENTSURFLABEL-0
DO 2620 V.1,{SN-1)

IF SURFTYPESPEC(V).EQ.'PZ') TEEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURfRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2620 CONTINUE

N'%
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IF CURRENTSURFLABEL.EQ.O) TEN
DPNODEBOTTOKSURF-SN
SORFTYPESPEC(SN)i'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
SPNODEBOTTONSURF-CURRENTSURFLABEL

ENDIF
ELSEIF (CNPNODE.NE.1) THEN

DPNODETOPSURF-BPNODEBOTTOSURF
CURRENTSURF-SURFVALUESPEC (BPNODETOPSURF) -

c MCNPBPRAHEIGRT(BANNUK (COLUMN,ROW),MCNPNODE)
IF (CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) THEN

CURPENTS-RF-SURFVALUESPEC (UEFTOPSURF)
ENDIF
CURRENTSURFLABEL-O
DO 2640 V-i,(SN-i)

IF SURFTYPESEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2640 CONTINUE
IF (CORRENTSURFLABEL.EQ.O) THEN

BFNODEBOTTOMSURF-SN
SURFTYPESPEC(SN) -PZ'
SURFYALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
BPNODEBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ENDIF

rr (SURFVALUESPEC(BPNODEBOTTOMSURF).LT.
c SURFVALuEsPEC(UEFTOPSURF)) THEN

* Write the BP node cells in this EPR universe.
IF ((BPRABSNODE(BANKNUW(COLUMN,ROW),MCNPNODE).EQ. 'Y').AND.

c (BPNONABSMAT (BANUM(COLUMN,ROW)).EQ.1)) THEN
WITE(30,2650) LN, PNODEML,

c (-*AL203DENSITY(BANKNUM(COLUMN,ROW))), (-l*BPORSURF),
c BPIRSURF, (-l*BPNDETOPSURF), BPNODEBOTTOMSURF,
c BPRAUNZV(COLUMN,ROW), CNPNODE

2650 FORKiT(Tl,I4,TC,I4,Tll,Gl4.6,T25,14,lX,I4,lX,I4,
c IX,14, IP:N-1 D-9,13,' $ Burnable poison node ',12)

LK-LN+l
BPNODEML-BPNODEML+1

ELSEIF (BPRABSNODE(BANKNUM(COLUMN,ROW),MCNPNODE).EQ.'Y').AND.
c (BPNONABSMAT(BANKNUM(COLUMN, ROW)) .NE.1)) THEN

WRITE(30,2660) N, BPNODEML,
c (-*NONBPATDATA(BANKNM(COLUMNROW),)), (-l*BPORSURF),
c BPIRSURF, -1*BPNODETOPSURF), BPNODEBOTTOSURF,
c SPRAUNIV(COLUMN,ROW), CNPNODE

2660 FORMT(Tl,I4,T6,I4,Tll,G4.6,T25,14,1X,I4,lX,I4,
c 1X,14,' IP:N-l U-',13,' $ Burnable poison node ',I2)
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LN-LN+i
BPNODEML-BPNODEML+l

ELSE
WRTE(30,2670) LN, BPNODEHL,

c (-l*BPDENTOGO(COLUMN,ROW,MCNPNODE)), (-1*BPORSURF),
c BPIRSURr, (-1*BPNODETOPSURF), EPNODEBOTTOMSURF,
c BPRAUNIV(COLUMN,ROW), MCNPNODE

2670 FORMAT(Tl,I4,T6,4,TIl,G4.6,T25,14,1X,I4,lX,14,
c IX,14,0 IMP:N-1 U-',13,' 5 Burnable poison node ',12)

LN-LN+l
BPNODEML-BPNODEHL+1

ENDIF
ENDIF

2680 CONTINUE
Define the BPR cladding top surface.

CURRENSSURF-SOTBPEEIGHT+
c BOTBPKODEHEIGET (BANKNUM (COLUMN, ROW)) +
c BPRPLEN (BANNM(COLUMN,ROW),1)

IF (CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) THEN
CURRENTSURF-SORFVALUESPEC (UEI$OPSDRF) 

ENDIF
CURRENTSURFLA9EL-0
DO 2690 V-i, (SN-i)

IF SURFTYPESPEC(V).EQ.1PZ') THEN
IF ABS(SURFVhLUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2690 CONTINUE
IF CURRENTSURELBEL.EQ.0) THEN

BPCLADTOPSURJSN
SURFTYPESPEC(SN)- PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SNWSN+1

ELSE
BPCLADTOPSURF-CURRENTSURFLABEL

ENDIF
* Define the PR cladding bottom surface.

CURRENTSURE'-BOTBPNODEHEIGHT(BANXNM (COLUMN,ROW))-
c BPRPLEN(BANKNUM(COLUMN,ROW),2)

CURRENTSURFLABEL-0
DO 2700 V-i,(SN-i)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CQRRENTSURF).LT.(0.0001)J THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

2700 CONTINUE
IF CURRENTSURFLBEL.EQ.0) TEN

BPCLADBOTTOMSURF-SN
SURFTYPESPEC (SN)-' ez'
SURFVALUESPEC(SN)-CURRENTSURF
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SV-SN+1
ELSE

BPCLADBOTTOMSURF-CURRENTSURFLABEL
ENDIF

* Write the inner BP-to-cladding gap cell in this BPR universe.
WRITE(30,2710) LN, (-l*BPIRSURF), BPICORSURF,-

c (-1*TOPBPNODETOPSURF),
c DPNODEBOTTOMSURF, BPRAUNIV(COLUMN,ROW)

2710 FORMAT(Tl,14,T6,00%,T25,14,1X,14,1X,I4,1X,14,
c IMP:N-1 -',13,
c ' $ Burnable poison-to-cladding gap')

LN-LN+1
* Write the outer BP-to-cladding gap cell in this BPR universe.

WPXTE(30,2720) L, (-1*BPOCIRSURF), BPORSURF,
c (-l*TOPBPNODETOPSURF),
C BPNODEBOTTOMSURF, BPRAUNIV(COLUMN,ROW)

2720 FORMAT(T1,14,T6,'0',T25,I4,lX,I4,1X,14,lX,I4,
c ' SH:N-1 PU-0,I3,
c ' $ Burnable poison-to-cladding ap')

LN-LN+l
* Write the annular water cell in this BPR universe.

WRITE(30,2730 L BMODNL,
c (-1*MODDENSITY), (*BPICIRSURF),
c (-l'TOPBPNODETOPSURF),
c BPNODEBOTTOMSURF, BPRAUNIV( COLUMN,ROW)

2730 FOEMZT(Tl,I4,T6,14,Tll,G14.6,T25,14,1X,14,lX,14,
c ' IMP:N-l U-',13,
c ' $ Burnable poison-to-cladding ap')

LN-LN+l
* Write the BPR cladding cell in this BPR universe.
* Determine if the 9PR cladding material specification has
* previously been defined. If it has been previously defined, determine
* the cladding material specification label.

CLAUMLUNIQUE-.TRUE.
LEAVE-.FALSE.
IF (COLUMN.NE.l).AND.(ROW.NE.l)) THEN

DO 2750 RO-1,(ROW-l)
DO 2740 CO-1,50

IF (BAMNKNM(CO,RO).NE.0) THEN
IF (BANKDES(BANNUM(CO,RO)).EQ.'BPRA ') THEN

IF (BPRCLADMAT(BANKNM(COLUMN,ROW)).EQ.
C BPRCLADMaT(BANKNUM(CORO))) TEN

CLADLUMIQUE-. FALSE.
LEAVE-. TRUE .
BPCLADM (COLUMN,ROW)-BPCLADML(CO,RO)
EXIT

ENDIF
ENDIF
ENDIF

2740 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

2750 CONTINUE
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IF (LEAVE.EQ..FALSE.) THEN
DO 2770 RO-ROW,ROW

DO 2760 CO-1, (COLum-1)
IF (BANKNUM (CO. RO) . NE .0) THEN
IF (BANKDESLANN(CO,RO)).EQ.'BPRA ) THEN

IF BPRCLAAT (ENWUM (COLUMN, ROW) .EQ.
c BPRCLADHAT(BANQ (CO, RO))) THEN

CLADMLUNIQUE-. FALSE.
LEAVE-.TRUE.
BPCLAM((COLUMN,ROW)B-PCLADML(CORO)
EXIT

ENDIF
ENDIF
ENDIF

2760 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

2770 CONTINUE
ENDIF

ELSEXF ((COLUMN.EQ.1) .AND.(ROW.NE.1)) THEN
DO 2790 R0-1,(ROW-i)

DO 27E0 CO-1,50
IF (BANKNUM(CORO.NE.0) TaEN
IF (DANIDES (BANMUM(CO,RO)).EQ.'BPRA ) THEN

IF (BPRCLADMAT(BANKNUM(COLUMN,ROW)).EQ.
c BPRCLADMAT(BANKNUM(CO.ORO)) THEN

CLADLUNIQUE-. FALSE.
LEAVE-. TRUE.
EPCLaDM (COLUMN, ROW) -BCLADML (CO, RO)
EXIT.

ENDIF
ENDIF
ENDIF

2780 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

2790 CONTINUE
ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.1)3 THEN

DO 2810 R0-1,1
DO 2800 CO-, (COLUMN-i)

IF (BANKNUM(CORO).NE.0) THEN
IF (BANKDES(EPNKNUMCO,R0)).NE.'BRA ') THEN

Ug (BPRCLADMAT(BAXNUM(COLUMN.ROW)).EQ.
c BPRCLADMAT(BAN1NUM(CORO))) THEN

CLADMUNIQUE-. FALSE..
LEAVE-.TRUE.
BPCLADML(COLUMN,ROW)-8PCLADMLtCO,RO)
EXIT

ENDIF
ENDIF
ENDIF

2600 CONTINUE
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IF LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
2810 CONTI=E

ENDIF
IF CIADtLUNIQUE.EQ..TRUE.) THEN

BPCLADM (COWUMN, RO§W) -N
* Check BPR Cladding Material

IF (BPRCLDMT(BANIWM (COLUMN,ROW)).EQ.1) THEN
DO 220 C1,2

IF C.EQ.1) THEN
WRITE (200,9300) BCIML (COLUMN, ROW)

ELSEIF C.EQ.2) THEN
WRITE (200, 9301)
WRITE(200,7000)
WRITE(200,7001)
WRITE(200,7002)
MRITE(200, 9302)

WRITE (200,7003)
WRITE(200,7004)
WRITE(200,7005)
WRITE(200,9303)
WRITE(200,9304)

ENDIF
2820 CONTINUE

ELSEIF BPRCLADMAT(BANKNUM(COLUMN,ROW))
c .EQ.2) THEN

DO 2830 C-1,2
IF (C.EQ.1) THEN

WRITE(200,9305) PCLADML(COLUMN,ROW)
ELSEIF (C.EQ.2) THEN

WRITE(200,9306)
RITE(200,9307)

WRITE(200,93081
WRITE(200,9309)
WITE(200,9310)
MRITE(200,7006)

WRITE (200,7007)
WRITE(200,7008)
WRTE(200,9311)
WRITE(200,9312)
WRITE(200,7009)
WRITE(200,7010)
WRITE(200,7011)
WRITE(200,9313)
WRITE(200,7012)
WMITE(200,7013)
WRITE(200,7014)
WRITE(200,7015)

ENDIF
2830 CONTINUE

ELSEIF (BPRCLADMPT(BANKNUM(COLUMN,ROW))
c .EQ.3) THEN

DO 2640 C-1,2



Waste Package Operations Engineering Calculation

Title: CRC Reactivity Calculations for Sequoyah Unit 2

Document Identifier. BOOOOOOO-01717-0210-00006 REV 00 Attachment I, Page 580 of 656

IF C.EQ.l).THEN
WRITE(200,9314) PCLADML(COLUMNROW)

ELSEIF (C.EQ.2) THEN
- WRTE(200, 9315)

WRITE(200,9316)
WRITE(200,9317)

'NRITE(200,9318)
WRITE(200,7016)
WRITE(200,7017)
WRITE(200,7018)
WRITE(200, 9319)
WRITE(200,9320)
WRITE (200,7019)
WRITE(200,7020)
VRITE1200,7021)
WRITE(200,9321)
WRITE(200,7022)
WRITE(200,7023)
WRITE(200,7024)
WRITE(200,7025)
WRITE (200, 9322)
WRITE(200,9323)
WRITE(200,9324)
WRITE(200,9325)
WRITE(200,9326).
WRITE (200, 9327)
WRITE(200,7026)
WRITE(200,9328)
WRITE(200,9329)
WRITE(200,9330)

ENDIF
2840 CONTINUE

ENDIF
N-MN+1

ENDIF
IF BPRCLADMAT(BANKNUM(COLUHN,ROW)Y.EQ.1) THEN

CLADRHO-6.56
ELSEIF (BPRCLIADWT(BAMNKNUM(COLUMN,ROW)).EQ.2) THEN

CLADREO7.90
ELSEIF (BPRCLADMAT(BANKNUH(COLUMN,ROW)).EQ.3) THEN

CLADREO-8.19
ENDIF
WRITE(30,2850) LN, BPCLADML(COLUMN,ROW), -1*CLDRHO),

c BPOCIRSURF,
c (-1*BPOCORSURF), -1*BPCLADTOPSURF), BPCLADBOTTOMSURF,
c BPRAUNIV(COLUMN,ROW)

2850 FORMAT(Tl,14,T6,14,Tll,F8.5,T25,I4,1X,14,1X,14,lX,14,
c ' IHP:N-1 U-',13,' S BPR cladding')

LN-LN+1
WRITE(30,2860) LN, DPCLADML(COLUMN,ROW), -1*CLADRHO),

c SPICIRSURF,
c (-1*BPICORSURF), (-l*TOPEPNODETOPSURF),
c BPNODEBOTTOMSURF,
c BPRAUNrV(COLUMN,ROW)
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2860 FORMAT(Tl,14,T6,14,Tll,F8.S,T25,14,1X,14,l,14,lX,I4,
c INP:NEl U-',13,' S BPR cladding')

LN-LN+1
* Write the BPR upper plenum cell in this BPR universe.

Determine if the PR upper plenum material specification has
* previously been defined. If it has been previously defined, determine
* the upper plenum material specification label.

BPRUPHLUNIQUE-.TRUE.
LEAVE-. FALSE.
IF (COLUHN.NE.l).AND.(ROW.KE.l)) TEEN

DO 2880 RO-i, ROW-1)
DO 2870 CO-1,50

IF (ANKNUM(CO,O).NE.0) THEN
IF (BANXNUMt(COLUMN,ROW).EQ.

c BANNUKM(CO,RO)) THEN
SPRUPMLUNIQUE-.FALSE.
LEAVE-.TRUE.
BPRUPML(COLUMN,ROW)-BPRUPML(CORO)
EXIT

ENDIF
ENDIF

2870 CONTINUE
IF LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

2880 CONTINUE
IF (LEAVE.EQ..FALSE.) TEEN

DO 2900 RROW,ROW
DO 2890 CO-1,(COLMN-l)

IF (BANKNUM(CO,RO).NE.0) THEN
IF (BANENUH(COLUMN,ROW).EQ.

c BANKNUM(CO,RO)) THEN
BPRUPWAJIQUE-.FALSE.
LEAVE-.TRUE.
BPRUPHL(COLUMN,ROW)-BPRUPHL (CO, RO)
EXIT

ENDIF
ENDIF

2890 CONTINUE
IF LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

2900 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.1).AND.(ROW.NE.1)) TEN
DO 2920 R01,(ROW-1)

DO 2910 CO-1,50
IF (BANKNUM(CO,RO).NE.0) THEN

IF (BANRNUM(COLUMN,ROW).EQ.
c BA2UCNUM(CO,RO)) THEN

BPRUPHLUNIQUE-.FALSE.
LEAVE-. TRUE.
BPRUPML (COLUMN, ROW) -EPRUPmL (co, Ro)
EXIT
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ENDIF
ENDIF

2910 CONTIMUE
IF LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF :

2920 CONTINUE
ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.1)) THEN

DO 2940 RO-1,1
DO 2930 CO-1,(COLUMN-i)

IF (BANXNUM(CO.RO).NE.0) THEN
IF (BANKNUM(COLUMNARW).EQ.

c ANEKNUM(CO,RO)) THEN
BPRUPHLUNIQE-.FALSE.
LEAVE- .TRUE.
BPRUPI(COLUMN,ROW)-BPRUPHL(CO,RO)
EXIT

ENDIF
ENDIF

2930 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

2940 CONTINUE
ENDIF

IF (SURFVALUESPEC(TOPBPNODETOPSURF).LT.
c SURFVALUESPEC(UEFTOPSURF)) THEN

IF BPRUPMLUNIQUE.EQ..TRUE.) THEN
BPRUPML(COLUMN,ROW)-MN

* Check Burnable Poison Rod Upper Plenum Regions
DO 2970 C-1,BPRUPLENPT(BANNIOUM(COLUMN,ROW),2)

IF C.EQ.1) THEN
WRITE(200,2950) PRUM(COLUMN,ROW),

c BPRUPLENZAIDS (ANKNUOMCOLUMN,ROW),C),
c (-l*BPRUPLENTSBANKNUK(COLUMN,ROW),C))

2950 FORMAT(Tl,'M',I4,T9,A9,3X,G14.6,
c ' $ Burnable Poison Rod Upper Plenum')

ELSE
WRITE(200,2960)

c BPRUPLENZAIDS (BANNUM(COLUMN,ROW),C),
c (-l*BPRUPLENWTS(BANKNUM(COLUMN,ROW),C))

2960 FORMATT9,A9,3X,Gl4.6)
ENDIF

2970 CONTINUE
MN-MN+1

ENDIF
WRITE(30,2980) LN, BRUPML(COLUMN,ROW),

c (-i*BPRUPLENMAT(BANKNM(COLUMNROW),l)).
c TOPBPNODETOPSURF,
c (-l*BPCLADTOPSURF), (-i*BPOCIRSURF),
c BPRAUNIV(COLUMN,ROW)

2980 FORMAT(T1,14,T6,I4,Tii,F8.5,T25,14,lX,14,lX,14,
c ' IMP:N-l U,13,' $ SPR upper plenum region')

LN-IN+l
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ENDIF
* Write the BPR lower plenum cell (lower end plug) in this PR universe.
* Determine if the BPR lower plenum material specification has
* previously been defined. If it has been previously defined, determine
* the lower plenum material specification label.

BPRLFHLUNIQUE-. TRUE.
LEAVE-.FALSE.
IF (COLUMN.NE.i).AND.(ROW.NE.l)) TEN

DO 3000 RO-l,(ROW-l)
DO 2990 CO-1,50

IF (BANKNUH(CO,RO).NE.0) THEN
IF (MNKNUH(COLUMN,ROW).EQ.BANQUM(CORO)) THEN

BPRLPMLUNIQUE-. FALSE.
LEAVE-.TRUE.
BPRLPHL(COLUMN,ROW)-BPRLPML(CO,RO)
EXIT

ENDIF
ENDIF

2990 CONTINUE
IF (LEAVE.EQ..TRUE.) TEEN

EXIT
ENDIF

3000 CONTINUE
IF LEAVE.EQ..FALSE.) TEN

DO 3020 R-ROW,ROW
DO 3010 CO-i,(COLUMN-1)

IF (ANKNU(CO,RO).NE.0) THEN
IF (BANENUM(COLUMN,ROWj.EQ.

c RANKNUM(CO,RO)) THEN
BPRLPNLUNIQE-.FALSE.
LEAVE- .TRUE.
BPRLPML(COLUMN,ROW)-BPRLPNL(CO,RO)
EXIT

ENDIF
ENDIF

3010 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

3020 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.1)JAND.(ROW.NE.1)) THEN
DO 3040 P.0-, (ROW-I)

DO 3030 CO-1,50
IF (BANENUM(CO,RO).NE.0) THEN

IF (BANMNUM(COLUMN,ROW).EQ.
c BANNUM(CO,RO)) THEN

BPRLPMLUNIQUE-.FALSE.
LEVE-.TRUE.
BPRLPML(COLUMNROW)-BPRLPML(CO,RO)
EXIT

ENDIF
ENDIF

3030 CONTINUE
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IF LEAVE.EQ..TRUE.) TEN
EXIT

ENDIF
3040 CONTINUE

ELSEIF (ROW.EQ.1) .AND. (COLW4N.NE.1)) THEN
DO 3060 RO-1,1

DO 3050 CO-1, (COLUMN-1)
IF (ANEcNUCO,RO).NE.0) THEN

IF (BANENUM(COLUMN,ROW) .EQ.
c BANXNUH(CO,RO)) THEN

BPRLPHLUNIQUE-.FALSE.
LEAVE-.TRUE.
BFRLPML (COLUWN, ROW) -BPRLPML (CO, RO)
EXIT

ENDIF
ENDIF

3050 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

3060 CONTINUE
ENDIF
IF (BPRLSMLUNIQUE.EQ..TRUE.) THEN

BPRLPNL (COLUNN,ROW) -MN
* Check Burnable Poison Rod Lower Plenum Regions

DO 3090 C-1,BPRLPLENAT(BANKNUM(COLUMN,ROW),2)
IF (C.EQ.1) THEN

WRITE(200,3070) BFELPRIU(COLUMN,ROW),
c BPRLPLENZAIDS(BANKNUM(COLUMN,ROW),C),
c (-l*BPRLPLENWTS(BANKNUM(COLUMN,ROW),C))

3070 FORMAT(Tl,'H',I4,T9,A9,3X,G14.6,
c ' $ Brnable Poison Rod Lower Plenum')

ELSE
WRITE(200,3080)

c BPRLPLENZAIDS(BANXNUM(COLUMN,ROW),C),
c. C-1*BPRLPLENWTS(BANKNUM(COLUMNROW),C))

3080 FORMATT9,A9,3X,Gl4.6)
ENDIF

3090 CONTINUE
WN-MN+1

ENDIF
WRITE(30,3100) LN, BPRLPNL(COLUMN,ROW),

C (-1*BPRLPLENMMT(BANKNDM(COLUMN, ROW),1)), BPCLADBQTTOMSURF,
c (-1*BPNODEBOTTOMSURF), (-l*BPOCIRSURF),
c BPRAUNIV COLUMN,ROW)

3100 FORMAT(T,I4,T6,I4,Tll,F.5,T25,14,lX,I4,1X,14,
c ' IP:N-1 U,13,' $ BPR lower plenum region')

LN-LN+1
* Loop through the regions above the BPR (i.e. the appropriate upper core
regions)
* Define the upper region lower surface.

DO 3140 REGrON-i,NUHREGABOVEBPRA
* Determine the current upper region's lower surface specification.

IF (REGION.EQ.1) THEN
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REGIONTOPSURF-SYSTEMTOP
CURIE1NSURF-SUREVALUESPEC(SYSTEMTOP)-

c REGABOVEBRA(REGION,1)
ENDIF
CURRENTSURF-SURFVALUESPEC(REGIONTOPSURF)-

c REGABOVEBPRA(REGION,1)
IF (REGrON.EQ.NUMREGABOVEBPRA) THEN

REGIONBOTTOMSURF-UEFTOPSURF
ELSE
CURRENTSURFLABEL-0
DO 3110 V-i,(SN-i)

IF (SURFTYPESPEC(V).EQ.'PZ') TEN
IF (ASS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURELABEL-V
EXIT

ENDIF
ENDIF

3110 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) TEEN

REGIQNBOTTOMSURF-SN
SURETYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
REGIONBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ENDIF

* Write the cell specification for the PR universe upper region.
IF (REGION.EQ.1) TEEN

WRITE(30,3120) L, FRUREGIONL(COLUMNROWREGION),
c (-*REGABOVEBPRA(REGION,2),
c REGIONSOTTOKSURF, BPRAUNIV(COLUMN,ROW), REGION

3120 FORMAT(T,14,T6,14,Tll,FB.5,T25,14,
c ' IMP:N-i U-',13,' U pper core region ,I2)

LN-LN+1
REGIONTOPSURF-REGIONBOTTOMSURF

ELSE
WRITE(30,3130) LN, FRUREGIONL (COLUMN,ROW,REGION),

c (-1*REGABOVEBPRA(REGION,2)), (-1*REGIONTOPSURF),
C REGIONBOTTOMSURF, BPRAUNIV(COLUMN,ROW), REGION

3130 FORMATTi,4,T6,4,Tll,FB.S,T2,I4,1X,I4,
c ' 1MP:K-i U-',13,' U Upper core region ',12)

LN-LN+i
REGIONTOPSURF-REGIONBOTTOMSURF

ENDIF
3140 CONTINUE

Do 3190 SECT-i,NUMOFGTAXS(DESNUM(COLUMN,ROW))
* Define the GT section top surface.

CURRENTSURF-GTAXDATA(DESNUM(COLUMN,ROW),3,SECT)
IF (CURRENTSURF.GT.SURFVALUESPEC(UEFTOPSURF)) THEN

CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)
ENDIF
CURRENTSURFLABEL-0
DO 3150 -i,(SN-i)
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IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF AS(SURF LUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

3150 CONTINUE
IF (CURtENTSURFLABEL.EQ.0) THEN

GTSECTTOPSURF(SECT)-SN
SURFTYPESPEC(SN)-I'FZ
SURFYALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
GTSECTTOPSURF(SECT)-CURRENTSURFLABEL

ENDIF
* Define the GT section bottom surface.

CURRENTSORF-GTAXDATA (DESNUM (COLUMN, ROW), 4, SECT)
CURRENTSURFLABEL-0
DO 3160 V-i,(SN-1)

IF (SURFTYPESPEC(V).EQ.'PZ') TEEN
IF (AS(SURFVALUEspEc(v)-cuRlENTsuRF).LT. (0.0001)) THEN

CURRENTSURFLRBEL-V
EXIT

ENDIF
ENDIF

3160 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

GTSECTBOTSURF(SECT)-SN
SURF YPZSPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSMRF
SN-SN1-

ELSE
GTSECTBOTSURF(SECT)-CURRENTSURfLABEL

ENDIF
* Define the GT section outer radius surface.

CURRENTSURF-GTAXDATA(DESNUM(COLUMN,ROW),2, SECT)
CURRENTSURFLABEL-O
DO 3170 V-1,(SN-1)

IF (SURFTYPESPEC(V).EQ.'CZ') THEN.
IF (ABS(SURFVALUESPEC(V)-CURRENTSURI).LT.(0.0001)) THEN

CURRENTSURELABEL-V
EXIT

ENDIF
ENDIF

3170 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

GTSECTORSURF(SECT)-SN
SURFSYPESPEC(SN)-'CZ'
SUREVALUESPEC(SN)-CURRENTSURF
SN-SN91

ELSE
GTSECTORSURF(SECT)-CURRENTSURFLABEL

ENDIF
* Define the GT.section inner radius surface.



Waste Package Operations I Engineering Calculation
Mle: CRC Reactinty Calcuons for Sequoyah Unit 2

Docnent Identifier 0000001717.0100006 REV 00 Atcment I, Page 587 of 656

CURRENTSURF-GTAXPTA (DESNUM (COLUMN, ROW) 2.I, SECT)
CURPENTSURFLABEL-O
DO 3180 V-i,(SN-i)

IF SURFTYPESPEC(V).EQ.'CZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT. (0.0001)) THEN

CURRENTSURFLAEL-V
EXIT

ENDIF
ENDIF

3180 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

GTSECTIRSURF(SECT)-SN
SURFTYPESPEC(SN)-I'CZ'
SURFVALUESPEC(SN) CURRENTSURF
SN-SN+1

ELSE
GTSECTIRSURF(SECT)-CURRENTSURFLAaEL

ENDIF
3l90 CONTINUE

* Write the GT material cell
DO 3320 ECT-I,WMOFGTAXS(DESNUK(COLUMNROW))

* Determine if the GT material specification has
* previously been defined. If it has been previously defined, determine
* the material specification label.

CLADMLUNIQUE-.TRUE.
LEAVE-.FALSE.
IF ((COLUMN.KE.l).AND.(ROW.NE.i)) THEN

DO 3210 RO-i,(ROW-1)
DO 3200 CO-l,50

IF (DESNUM(CO,RO).NE.0).AND.
c (BANENUM(CO,RO).EQ.O)) THEN

IF (GTAXMAT(DESNUM(COLUMN,ROW),SECT).EQ.
c GTMAT(DESNUM(CO,RO))) THEN

CLADMLUNIQUE-.FALSE.
LEAVE-.TRUE.
GTAXML(COLUMNROW,SECT)-GTML(CO, RO)
EXIT

ELSEIF (GTAXMAT(DESNUM(COLUMNROW),SEC).EQ.
c GTAXAT (DESNUM(CO,RO),SECT)) THEN

CLAD UNIQUE-.FALSE.
LEAVE-. TRUE.
GTAXHL(COLUMNROW,SECT)-GTAXM(CORO,SECT)
EXIT

ENDIF
ENDIF

3200 CONTINUE
IF (EAVE.EQ..TRUE.) THEN

EXIT
ENDIF

3210 CONTINUE
IF LEAVE.EQ..FALSE.) TREN

DO 3230 RO-ROW,ROW
DO 3220 CO-i,(COLMNM-i)

IF (DESNUM(CO,RO).NE.0).AND.
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c (BANKNUM(CO,RO).EQ.0)) THEN
IF (GTAXMAT(DESNUM(COLUMN,ROW).SECT).EQ.

C GTAT(DESNPM(CO,RO))) TEN
CIADMLUNIQUE-.FALSE.
LEAVE-.TRUE.
GTAXML(COLUMN,ROW,SECT)-GTIL(CORO)
EXIT

ELSEIF (GTAXMAT (DESNUH (COLUMN, ROW) ,SECT) .EQ.
c GTAXMAT(DESNUM(CO,RO),SECT)) TEEN

CLADMLUNIQUE-.FALSE.
LEAVE-. TRUE.
GTAXML(COLUMN,ROW,SECT)-GTAXML(CO,RO,SECT)
EXIT

ENDIF
ENDIF

3220 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

3230 CONTINUE
ENDIF

ELSEIF (COLUMN.EQ.1).AND.(ROW.NE.1)) TEN
DO 3250 RO-1,(ROW-1)

DO 3240 CO-i,50
IF j(DESNUH(CO,RO).NE.O).AND.

c iBAmNUM(CO,RO).EQ.O)) THEN
IF (GTAXMAT(DESNUN(COLUMN,ROW),SECT). EQ.

c GTMAT(DESNUM(CORO))) TEEN
CIADMLUNIQUE-. FALSE.
LEAVE-. TRUE.
GTAXML(COLUMN,ROW,SECT)-GTHL(CORO)
EXIT

ELSEZF GTAXMAT(DESNUM(ODLUHN,ROW),SECT).EQ.
c GTAXMAT(DESNUM(CORO),SECT)) THEN

CLAD UNIQUE-.FALSE.
LEAVE-.TRUE.
GTAXML (COLUMN, ROW, SECT) -GTAXML (CO, RO, SECT)
EXIT

ENDIF
ENDIF

3240 CONTINUE
IF (LEAVE.EQ..TRE.) THEN

EXIT
ENDIF

3250 CONTINUE
ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.1)) THEN

DO 3270 RO-l,1
DO 3260 CO-1, (COLUMN-i)

IF ((DESNUM(CO,RO).NE.0).AND.
c (BANKNUM(CO,RO).EQ.0)) TEN

IF (GTAXMAT(DESNUM(COLUMNROW),SECT).EQ.
c GTMAT(DESNUM(CO,RO))) THEN

CLADMLUNIQUE-.FALSE.
LEAVE-.TRUE.
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GTAXML(COLUMN,ROW,SECT)-GTHL(CO. RO)
EXIT

ELSEIF (GTAXHPT(DESNUMICOLUMN,ROW),SECT).EQ.
C GTAXMAT(DESNUM(CO,RO),SECT)) THEN

CLADMLUNIQUE-. FALSE.
LEAVE-.TRUE.
GTiAXML(COLUMNROW,SECT)-GTAXML(CORO,SECT)
EXIT

ENDIF
ENDIF

3260 CONTINUE
IF (LEAVE.EQ..TROE.) THEN

EXIT
ENDIF

3270 CONTINUE
ENDIF
IF CLADHLUNIQUE.EQ..TRUE.) THEN

GTAXML(COLUMNROW,SECT)-MN
* Check Guide Tube Material

IF (GTAXMAT(DESNMM(COLUMN,ROW),SECT).EQ.1) TEN
00 3280 C1,2

IF (C.EQ.1) THEN
WRITE(200,9300) GTAXHL(COLUMNROW,SECT)

ELSEIF C.EQ.2) THEN
WRITE(200,9301)
WRITE(200,7000)
WRITE(200,7001)
WRITE(200,7002)
WRITE (200, 9302)
WRITE(200,7003)
WRITE4200,7004)
WRITE(200,7005)
WRITE (200,9303)
WRITE(200, 9304)

ESDIF.
3280 CONTINUE

ELSEIF.(GTAXMAT(DESNUM(COLUMN,ROW),SECT)
c .EQ.2) THEN

DO 3290 C-1,2
IF (C.EQ.1) THEN

WRITE(200,9305) GTAXML(COLUMNROW,SECT)
ELSEIr (C.EQ.2) THEN

WRITE(200,9306) -

WRITE(200,9307)
WRITE (200,9308)
WRITE(200,9309)
WRITE(200,9310)
WRITE(200,7006)
WRITE(200,7007)
WRITE(200,7008)
WRITE(200,9311)
WRITE(200,9312)
WRITE(200,7009)
WRITE(200,7010)
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WRITE(200,7011)
WRITE(200,9313)
WRITE(200,7012)
WRITE(200,7013)
WRITE(200,7014)
WRITE(200,7015)

ENDIF
3290 CONTINUE

ELSEIF (GTAXMAT(DESNUK(COLUMN,ROW),SECT)
C .EQ.3) THEN

DO 3300 C-1,2
IF C.EQ.1) THEN

WRITE(200,9314) GTAXHL(COLUMN,ROW,SECT)
ELSEIF C.EQ.2) THEN

WRITE(200,9315)
WRITE(200,9316)
WRITE(200,9317)
WRITE(200,9318)
WRITE(200,7016)
WRITE (200,7017)
WRITE(200,7018)
WRITE(200, 9319)
WRITE(200,9320)
WRITE(200,7019)
WRITE(200,7020)
WRITE(200,7021)
WRITE(200,9321)
WRITE(200,7022)
WRITE(200,7023)
WRITE(200,7024)
WRITE(200,7025)
WRITE(200,9322)
WRITE (200,9323)
WRITE (200,9324)
WRITE(200,9325)
WRITE(200,9326)
WRITE (200, 9327)
WRITE(200,7026)
WRITE(200,9328)
MRaTE(200,9329)
WRITE(200,9330)

ENDIF
3300 CONTINUE

ENDIF
MNM+1

ENDIF
IF GTAXM~IT(DESNUM(COLUMN,ROW),SECT).EQ.1) THEN

CLADRHO-6.56
ELSEIF GTAXHAT(DESNUM(COLUN,ROW),SECT).EQ.2) THEN

CLADREO-7.90
ELSEIF (GTAXMT(DESNUM(COLUMN,RO),SECT).EQ.3) THEN

CL4DRHO-8.19
ENDIF
WRITE(30,3310) LN, GTAXHL(COLUMNROWSECT), (-*CLADRHO),
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c GTSECTIRSURFNSECT),
c (-l*GTSECTORSURF(SECT)), (-1*GTSECTTOPSURF(SECT)),
c GTSECTBOTSURF(SECT), BPRAUNrV(COLUMN,ROW)

3310 FORMATjT1,14,T6,I4,T1,FS.S,T25,14,lX,14,1X,I4,1X,14,
c ' IEP:N-1 U-%,r4,' $ Guide tube')

LN-LN+1
3320 CONTINUE

* Loop through the spacer and moderator regions along the axial
* length of the GT (from top to bottom).

SPACHEIGHT-0.0
DO 3330 SPN-, NUHOFSPACERS(DESNUM(COLUMN,ROW))

SPACHEIGHT-SPACHE!GHT+SPACERHEIGHT(DESNU(COLUMN,ROW),SPN)
3330 CONTINUE

DO 3520 SPN-I,NUMOFSPACERS (DESNUM(COLUMN,ROW))
* Define the homogenized spacer region bounding surfaces.

IF (SPN.EQ.1) THEN
SPACERTOPSURF-UEFBOTTOMSURF
CURRENTSURF-SURFVALUESPEC(UEFDOTTOMSURF)-

c SPACERHEIGHT (DESNUM (COLUMN, ROW), SPW)
CURRENTSURFLABEL-0
DO 3340 V-1,(SN-l)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

3340 CONTINUE
IF (CURRENTSURFLREEL.EQ.0) THEN

SPACERBOTTOMSURF-SN
SURFTYPESPEC (SN) -'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
SPACERBOTTOHSURF-CURRENTSURFLABEL

ENDIF
WATERREGIONTOPSURF-SPACERBOTTOMSURF
CURRENTSURF"'SPACERDIST(DESNUM(COLUMNROW) ,(SPN+1))
CUERENTSUREFABEL-0
DO 3350 V-i,(SN-i)

IF (SURFTYfESPEC(V).EQ.'PZ1) THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF);LT.(0.0001)) THEN

CURRENTSURFLRBEL-V
EXIT

ENDIF
ENDIF

3350 CONTINUE
IF (CURRENTSVRFLABEL.EQ.0) THEN

WATERREGIONBOTTOMSURF-SN
SVRFTYPESPEC(SN)- 'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
WATERREGIONBOTTOMSURF- RRENTSURFLRBEL



Waste Package Operations Engineering Calculation
itle: CRC Reactivity Calculatons fr Sequoyah Unit 2

Document Identifier. BOOOOOOO-01717-021000006 REV 00 Attachment I, Page 592 of 656

ENDIF
ELSEIF (SPN.NE.1).AND.(SPN.NE.

c NUMOFSPACERS (DESNUM (COLUN, ROW)) THEN
SPACERTOPSURF-WATERREGIONBOTOMSURF
CURRENTSURF-SURFVALOESPEC(WATERREGIONBOTTOMSURF)-

c SPACEREIEGHT(DESNUM(COLUMN,ROW),SPN)
CURRENTSURFLABEL-0
DO 3360 V-1 ,(SN-i)

IF (SURFTYPEESPEC(V).EQ.'PZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

3360 CONTINUE
IF CURRENTSURFLASEL.EQ.0) THEN

SPACERBOTTOMSURF-SN
SURFTYPESPEC(SN)-'IZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+i

ELSE
SPACEREOTTOHSURF-CURRENTSURFLABEL

ENDrF
WATERREGIONTOPSURF-SPACERBOTTOMSURF
CURRENTSURF-SPACERDIST(DESNUM(COLUMN,ROW),(SPN+i))
CURRENTSURFLABEL-0
DO 3370 V-i, (SN-i)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPECV)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDF.

3370 CONTINUE
IF (CURRENTSURFiABEL. EQ. 0) THEN

WATERREGIONEOTTOMSURF-SN
SURflYpESPEC SN)-'PZ'
SURFYALUESPEC(SN)-CURRENTSURF
SN-SNt1

ELSE
WATERREGION8OTTOMSURF-CURRENTSURFLABEL

ENDIF
ELSEIF (SPN.EQ.NUMOFSPACERS(DESNUM(COLUMN,ROW))) THEN

SPACERTOPSURF-WATERREGIONBOTTOMSURF
CURRENTSURF-SURFVALUESPEC(WATERREGIONEOTTONSURF)-

c SPACERHEIG.HT(DESNUM(COLUMN,ROW),SPN)
CURRENTSURFLABEL-0
DO 3380 V-, SN-l)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF
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3380 CONTINUE
IF CURRENTSURFLABEL.EQ.O) THEN

SPACERBOTTOMSURF-SN
SURFTYPESPEC(SN)''PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
SPACERBOTTOMSURF-CURRENTSURFLABEL

ENDIF
WATERREGIONTOPSURF-SPACERBOTOMSURF
WATE RREGIONBOTSOHSURF-NODEBOTTOHSURF

ENDIF
* Write the current homogenized spacer region cell in this GT universe.

DO 3510 SECT-1,NUMOFGTAXS(DESNUM(COLUMN,ROW))
IF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.

c- SURFVALUESPEC(SPACERTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
c SURFVALUESPEC(SPACERBOTT0MSURF))) THEN

WRITE(30,3390) LN, ROMOSPACHLNUH(DESNUM(COLUMN,ROW),SPN),
c (-l*EOMOSPACERDEN(DESNUM(COLUMNROWSPN} ) j
c GTSECTORSURF (SECT),
c (-1*SPACERTOPSUR), SPACERBOTTONSURF, SPRAUNIV(COLUMN,ROW),
c SPN

3390 FORIAT(Tl,14,T6,14,Tll,Gl4.8,T25,14,1X,14,1X,14,
c 'P:N-1 U-',14,
c ' S Homogenized region for pacer ',12)

LN-WL1
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).EQ.

c SURFVALUESPEC(SPACERTOPSURF)).AND.
c (SURFVALUESPEC (GTSECTEOTSURF(SECT)).LT.
c SURFVALUESPEC(SPACERBOTTOHSURF))) TEN

NRITE(30,3400) L, EOMOSPACKLNUM(DESNUM(COLUMN,ROW),SPN),
c (-l*HOMOSPACERDEN (DESNUM (COLUMN, ROW),SFN)),
c GTSECTORSURF(SECT),
c (-1*SPACERTOPSURF), SPACERBOTTOMSURF, BPRAUNIV(COLUMN,ROW),
c SPN

3400 FORMAT(T1,14,T6,I4,Tll,Gl4.8,T25,14,1X,14,lX,14,
c 'IHP:1-1 U-',I4, -

c ' S Homogenized region for spacer ',12)
LN-LN+l
ELSEIF (SURFVALUESPEC(GTSECTTOPSURF(SECT)).EQ.

c SURFVALUESPEC(SPACERTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).EQ.
c SURFVALUESPEC(SPACERBOTTOMSURF))) TEN

WRITE(30,3410) IN, EOMOSPACMLNUM(DESNUM(COLUM,ROW),SEN),
c (-l*HOMOSPACERDEN(DESNUMfCOLUMN,ROW),SPN)),
c GTSECTORSURF(SECT),
c (-l*SPACERTOPSURF), SPACERBOTTOMSURF, BPRAUNIV(COLUMN,ROW),
c SPN

3410 FORMPT(Tl,I4,T6,14,Tl1,Gl4.B,T25,14,1X,I4,1X,14,
c ' IMP:N-1 U-',24,
c ' H Homogenized region for pacer ',I2)

LW-LN+l
ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.
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c SURFVMLUESPEC(SPACERTOPSURF)).AND.
c (SUREVALUESPEC(GTSECTBOTSURF(SECT)).EQ.
c SURFVALUESPEC(SPACERBOTTOMSURF))) THEN

WRITE(30,3420)'EN, OMOSPACMLNUIM(DESNUM(COLUMN,ROW),SPN),
c (-lHOMOSPACEDEN(DESNM(COLUMN,ROW),SPN))#
c GTSECTORSURF(SECT),
c (-1*SPACERTOPSURF), SPACERBOTTOMSURF, BPRAUNIV(COLUMN,ROW),
c SPN

3420 FORMATTlc14.T6,14,Tll,G14.8,T25,14,lX,I4,lX,14,
C I MP:N-1 U-',I4,
c ' S Homogenized region for spacer '1,2)

LN-LN+l
ELSEIF ((SUREVALOESPEC(GTSECTTOPSURF(SECT)) .GT.

c SURFVALUESPEC(SPACERTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).GT.
c SUP.VALUESPEC(SPACERBOTTOHSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
c SURFVMLUESPEC(SPACERTOPSURF))) THEN

WRITE(30,3430) LN, OMOSPACKLNUM(DESNUM(COLUMN,ROW),SPN)
c (.-*HOMOSPACERDEN(DESNUM(COLUMN,ROW),SPN))#
c GTSECTORSURF(SECT),
c (-l*SPACERTOPSURF), GTSECTBOTSURF(SECT),
c BPRAUNIV(COLUMN,ROW), SPN

3430 FORMAT(T1,1 4,T6,14,Tll,G14.6,T25,14, X,I4,iX,r4,
c ' 1HP:N-l U-',I4,
c ' $ Homogenized region for spacer ',I2)

*LN-LN+1
ELSESF ((SURFVALUESPEC(GTSECTTOPSURF(SECT)).LT.

e SURVALUESPEC SPACERTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)). LT.
e SURFVALUESPEC(SPACERBOTTOMSURF)).AND.
e (SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.
c SURFVALUESPEC(SPACERBOTTOMSURF))) THEN

WRITE(30,3440) LN, OMOSPACHLNUM(DESNUM(COLUMN,ROW),SPN),
e (-1HOMOSPACERDEN(DESNUM(COLUMN,RW)*SPN)),
e GTSECTORSURF(SECT),
e (-*GTSECTTOPSURF(SECT)), SPACERBOTTOMSURF,
c BPRAUNIV(COLUMN,ROW), SPN

3440 FOPMAT(T,I4,T6,I4,Tll,Gl4.8,T25,I4,lX,14,lX,14,
c ' 114P:N- U,14,
c ' $ Homogenized region for spacer ',12)

LN-LN+l
ENDIF

* Write the water region cell below the current homogenized spacer cell
tn this GT universe.

IF (SURFYVLUESPEC(GTSECTTOPSURF(SECT)).GT.
c SURFVALUESPEC(WATERREGIONTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
c SURFVALUESPEC(WATERREGIONDOTTOMSURF))) THEN

NRIE(30,3450) LN, MODML, (-l*MODDENSITY),
c GTSECTORSURF(SECT),
c (-l*WATERREGIONTOPSURF), WATERREGIONBOTTOMSURF,
c BPRAUNIV(COLUMN,ROW)

3450 FORMWT(T,14,T6,14,Tll,FlO.ST25,14,lX,14,lX4,
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c OIMP:N-1 -',14, ' $ orated moderator region')
LN-Lv+1
ELSEIF ((SURFVALUSPEC(GTSECTTOPSURFCSECT)).EQ.

C SUREVALUESPEC(WATERREGIONTOPSURF)).AND.
C (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
c SURFVALUESPEC(WATERREGIONBOTTOMSURF))) TEEN

WRITE(30,3460) LN, BODML, (-1*MODDENSITY)o
C GTSECTORSURF(SECT),
c (-1MWATERREGIONTOPSURF), WATERREGIONBOTTOMSULRF,
c BPRAUNV(COWN, IOW)

3460 FORMAT(TI,14,T,14,T11,F1O.8,T25,14,1X,14,1X,14,
c IMP:N-1 U-',14,' $ Borated moderator region')

LN-LN+1
ELSEIF (SURFVALUESPEC(GTSECTTOPSURF(SECT)).EQ.

c SURFVALUESPEC(NATER EGIONTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).EQ.
c SURFVALUESPEC(WATERREGIONBOTTOMSURF))) THEN

WRITE(30,3470) LN, MODHL, -1HODDENSITY),
c GTSECTORSURF(SECT),
c (-1*NATERREGIONTOPSURF), WATERREGIONBOTTOMSURF,
c SPRAUNIV(COLUMN,ROW)

3470 FORMAT(TI,14,T6,14,Tll,F1O.8,T25,I4,X,14,1X,14,
c ' IHP:N-1 U-',14, $ Borated moderator region')

LN-LN+1
ELSEIF ((SORFVALUESPEC(GTSECTTOPSURF(SECT)).GT.

c SURFVALUESPEC(WATERREGIONTOPSURF)) .AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).EQ.
c SURFVALUESPEC(WATERREGIONBOTTOHSURF))) THEN

WRITE(30,3400) LN, BODML, (1*NODDENSITY),
C GTSECTORSURF(SECT),
C (-l*ATERREGIONTOPSURF), WATERREGIONBOTTOMSURF,
c SPRAUNIV (COLUMN.ROW)

3480 FORMAT(T1,14,T6,14,T11,F1O.S,T25,14,1X,14,1X,14,
c IHP:N-1 -',14,' $ Borated moderator region')

LN-LN+1
ELSEIF (SURFVALUESPEC(TSECTTOPSURF(SECT)).GT.

c SURFVALUESPEC(WATERREGIONTOPSURF)).AND.
c (SURFEALUESPEC(GTSECTBOTSURF(SECT)) .GT.
c SUREUALUESPEC(WATERREGIONBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
c SURFVALUESPEC(WATERREGIONTOPSUR))) THEN

WR!TE(30,3490) LN, BMODML, (-1*ODDENSITY),
c GTSECTORSURF(SECT),
c (-14WATERREGIONTOPSURF), TSECTBOTSURF(SECT),
c BPRAUNIV(COLUMN,ROW)

3490 FORMATT1,4,T6,I4,T1,F1O.S,T25,14,lX,4,1X,14,
c IHP:N-1 U-',4,' $ Borated moderator region')

LN-LN+1
EISEIF ((SURFVALUESPEC(GTSECTTOPSURF(SECT).LT.

c SURFVALUESPEC(WATERREGIONTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(SECT)).LT.
c SURFVALUESPEC (ATERREGIONBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(SECT)).GT.
c SURFVALUESPEC(WATERREGIONOTTOMSURF))) TEN
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WRFITE(30,3500) , BMODL, C-l*MODDENSITY),
c GTSECTORSURF(SECT),
c (-1*GTSECTTOPSURF(SECT)), WATERREGIONBOTTOMSURF,
c BPRAUNIV(COLUMN,ROW)

3500 FORMATTl,14,T6,14,Tll,F1O.,T25,I4,lX,14,1X,14,
c ' IMP:N-1 U-',14,' Borated moderator region')

LN-LN+1
ENDIF

3510 CONTINUE
3520 CONTINUE

* Write the moderator inside of the GT in the BPR universe
00 3570 TSECT-1,NUHOFGTAXSIDESNUM(COLUMN, ROW))

IF (SURFVALUESPEC(GTSECTTOPSURF(GTSECT)).GE.
c SURFVALUESPEC(BPCLADTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTBOTSURF(GTSECT)).LE.
c SURFVALUESPEC(BEPCLWBOTTOMSURF))) THEN

* Write the moderator cells within the GT in this BPR universe.
WRITE(30,3530) N, BMODML, (-1*MODDENSITY),

c (-1*GTSECTIRSURF(GTSECT)),
c BPOCORSURF, (-1*BPCLADTOPSURF),
c EPCLADBOTTOMSURF,
c SPRAUNIV (COLWNROW)

3530 FORMAT(T1,I4,T6,14,T11,F8.5,T25,14, X, 14,lX,14lX,14,
c I DMP:N-1 U-,13,
c ' $ Borated moderator inside guide tube')

LN-LN+l
ELSEIF ((SRFVALUESPEC(GTSECTTOPSURF(GTSECT)).GE.

c SURFVALUESPEC(BPCLADTOPSURF)).AND.
c (SURFVLUESPEC(GTSECTBOTSURF(GTSECT)).LT.
c SURFVALUESPEC(BPCLADTOPSURFI).AND.
c (SRFVALUESPEC(GTSECTBOTSURF(GTSECT)).GT.
c SURFVALULSPEC(BPCLADBOTTOMSURF))) THEN

WRITE(30,3540) N, BMODML, (-l*MODDENSITY),
c (-PGTSECTIRSURF(GTSECT)),
c BPOCORSURF, (-l*BPCLADTOPSURF),
c GTSECTBOTSURF(GTSECT),
c BPRAUNIV(COLUMN,R0W)

3540 FORAT(Tl,14,6,4,Tll,F.5,T25,I4,1X,r4,1X,I4,1X,14,
c ' IHP:N-l U-'1,3,
c ' $ Borated moderator inside guide tube')

LN-LN+l
ELSEIF C(SURFVALUESPEC(GTSECTTOPSURF(GTSECT)).LT.

c SURFVALUESPEC(BPCLADTOPSURF)).AND.
e (SURFVALUESPEC GTSECTBOTSURF(GTSECT)).LE.
c SUREVALUESPEC(BPCLADBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(GTSECT)).GT.
c SURFALUESPEC(BPCLADBOTTOMSURF))) THEN

WRITE(30,3550) LN, BMODML, -MODDENSITY),
c (-lPGMSECTIRSURF(CT8ECT)),
¢ BPOCORSURF, (-1*GTSECTTOPSURF(GTSECT)),
c BPCLADBOTTOMSURF,-
c EPPAUNIV(COLUMNROW)

3550 FORMAT(T1,14,T6,14,T11,FS.5,T25,14,1X,14,lX,14,1X,14,
c ' IMP:N-1 -'1#3,
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c ' Sorated moderator inside guide tube')
LN-LNl1

ELSEIF ((SURFVALUESPEC(GTSECTTOPSURF(GTSECT)).LT.
c -SURFVALUESPECBPCLADTOPSURF)) .AND.
c (SURFVALUESPEC(GTSECTBOTSURF(GTStCT)).GT.
c SURFVALUESPEC(BPCLADEOTTOMSURF))) THEN

WRITE30,3560) LN, BMODML, -l*MODDENSITY),
c (-1*GTSECTIRSURF(GTSECT))#
C BPOCORSURF, (-1*GTSECTTOPSURF(GTSECT)),
c GTSECTBOTSURF(GTSECT),
c BPRAUNIV(COLUMN,ROW)

3560 FORMATTl,r4,T6,4,T1,F.5,T25,4,1X,I4, 1X,r4,1X,14,
c '1 IHP:W-1 U-',I3,
c ' $ Borated moderator inside guide tube')

LN-LN+1
ENDIF

3570 CONTINUE
* Determine the axial GT section which contains the lowest BPR axial
section

DO 3580 GTSECT-1,NumOFGTAXS(DESNM(COLUMN, ROW))
IF ((SURFVALUESPEC(GTSECTBOTSURF(GTSECT)).LT.

c SURFVALUESPEC(BPCIADBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(GTSECT)).GE.
c SURFVALUESPEC(BPCLADEOTTOMSURF))) THEN

BGT-GSSECT
EXIT

ENDIF
3580 CONTINUE

DO 3610 GTSECT-BGT,NUMOFGTAXS(DESNUM(COLUMN,ROW))
IF (GTSECT.EQ.BGT) THEN

WRITE(30,3590) L, BMODML, -lHODDENSITY),
c (-l*GTSECTIRSURF(GTSECT)),
c (-l*BPCLADBOTTOMSURF),
c GTSECTSOTSURF(GTSECT),
c BPRAUNIV(COLUMN,ROW)

3590 FORMAT(T1,14,T6,14,Tll,FS.5,T25,I4,1X,14,1X,14,
c ' IHP:N-1 U-',13,
c ' S Borated moderator inside guide tube')

LN-LN+1
ELSE

NRITE(30,3600) LN, BMODML, (-1PMODDENSITY),
c (-1GTSECTIRSURF(GTSECT)),
c (-1*GTSECTTOPSURF(GTSECT)),
c GTSECTBOTSURF(GTSECT),
c BPRAUNIV(COLUMN,ROW)

3600 FORIMT(Tl,14,T6,14,Tl1,F8.5,T25,14,1XI4,1X,14,
c ' IMP:N-1 U-',13,
c ' $ Borated moderator inside guide tube')

LNRS+1
ENDIF

3610 CONTINUE
* Define the lower end-fitting top surface.

CURRENTSURF-ENDFITHEIGHT(DESNUM(COLUMN, ROW),2)
CURRENTSURFLABEL-0
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DO 3620 V-i,(SN-i)
IF (SURFYPESPEC(V).EQ.'PZ') THEN

IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN
CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

3620 CONTINUE
IF (CURRENTSURFLASE.EQ.0) THEN

BPLEFTOPSURF-SU
SURFTYPESPEC(SN)-'PZI
SURFVALUESPEC(SN)-CORRENTSURF
SN-SN+1

ELSE
BPLEFTOPSURF-CURRENTSUARFLBEL

ENDIF
* Write the lower end-fitting cell specification for this BPR universe.

GTBOTSURF-GTSECTBOTSURF(NUMOFGTAXS(DESNUH(COLUMN,ROW)))
IF (SURFVALUESPEC(GTO0TSURF).GE.

c ENDFITHEIGHT(DESNUM(COLUMN,ROW),2)) THEN
WRITE(30,3630) LN, FRLEnML(COLUMN,ROW),

c, (-L*LEENT(DESNUM(COLUMN,ROW),21)), (-I*BPLEETOPSURF),
c BPRAUNIV(COLUMN,ROW)

3630 FORMAT(Tl,X4,T6,t4,Tll,F8.5,T25,I4," IMP:N-1 U-',13,
c ' S Lower end-fitting')

LN-LN+1-
ELSE -

WRITE(30,3640) LN, FRLEFML(COLUMN,ROW),
c (-*LEFMAT(DESNUM(COLUMN,ROW),1)), -I*BPLEFTOPSURF),
e GTSECTORSURF(NUMOFGTAXS(DESNKU(COLUMN,ROW))),
c SPRAUNIV(COLUMN,ROW)

3640 FORIAtTl,I4,T6,14,Tll,FS.5,T25,14,iX,I4,
c ' IMPsN-1 U-', 13,' $ Lower end-fitting')

LNLR+l
WRITE(30,3650) LN, FRLEFML(COLUMN,ROW),

c -(l*LEFMAT(DESNUM(COLUMN,ROW),)),
c (-l*GTSECTOTSURFNUMOFGTAXS(DESNUM(COLUMN,ROW)))),
c (-i*GTSECTORSURF(NMOFGTAXS(DESUIM(COLUMN,ROW)))),
c BPRAUNIV(COLUMN,ROW)

3650 FORAT(Tl,4,T6,I,T1,F8.,T25,14,lX,r4,
e ' IMP:N-1 U-',13,' $ Lower end-fitting')

LN-LN+l
ENDIF

* Write the upper end-fitting cell specification for this PR universe.
IF ((SURFVALUESPEC(BPCLADTOPSURF).LE.

c SURVALUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(1)).LE.
c SURFVALUESPEC(UEFBOTTOMSURF))) THEN

WRITE(30,3660) L, FRUEFL(COLUMN,ROW),
c (l-*UEE(T (DESNUM(COLUMN, ROW), 1)), EFBOTTOMSURF,
c (-1*UEETOPSURF), BPRAUNIV(COLUMN, ROW)

3660 FORMAT(Tl,14,T6,14,T11,F8.5,T25,14,1X,14,
c ' 1MP:N-l -',I3,' $ Assembly upper end-fitting')

LN-LN+1
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ELSEIF ((SUPRVALUESPEC[BPCLADTOPSURF).GT.
c SUREVALUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC(BPCLADTOPSURF).LT.
C SURFVALUESPEC(UEFTOPSURF)).AND.
c .SMURVALUESEC(GTSECTTOPSURF(l)) .L.
c SURFVALUESPEC(UEEBOTTOMSURF))) THEN

WRITE(30,3670) LN, FRUEFML(COLUMNRO),
c (-l*UEFWT (DESNUM(COLUMN, ROW), 1)), UEFSOTTOMSURF,
c (-1^UEFTOPSURF), BPOORSURF, PRAUNIV(COLUMN,ROW)

3670 FORMXT(TlI4,T6,14,T1l,F. 5,T25I4, X,4,XI14,
C ' IMP:N-1 U',13,' S-Assembly upper end-fitting')

LN-LN+1
RITE(30,3680) L, FRUEFL(COLUMN, ROW),

c (-1 UEPAT(DESNUM (COLMN,ROW) ,1)', BPCLADTOPSURF,
c (-1U*EFTOPSURF), (-l*BPO0ORSURF),
c BPRAUNIV(COLUMN,ROW)

3680 FORMAT(Tl,14,TE,14,Tll,FS.5,T25,14,lX,4,1X,14,
c ' IP:N-1 -',13,' $ Assembly upper end-fitting')

LN-LN+1
ELSEIF (SUREVALUESPEC(BPCLADTOPSURF).LE.

C SURFVALUESPEC(GTSECTTOPSURF(1))).AND.
c (SURFALUESPEC(GTSECTTOPSURF(l)).LT.
c SURFVALUESPEC(UEETOPSURF)) .AND.
c (SURFVALUESPEC(GTSECTTOPSURF(l)).GT.
c SURFVALUESPEC(UEFBOTTOMSURF))) TEN

WRITE(30,3690) LN, FRUEFML(COLUMNROW),
c (-l*EFMAT(DESNUM(COLUMN, ROW),1)) UEFBOTTOMSURF,
c (-(*UEFTOPSURF), GTSECTORSURF(1), BPRAUNIV(COLUMN,ROW)

3690 FORHAT(Tl,14,T6,14,Tl,F.5,T25,14,1X,14,1X,I4,
C ' IMP:N-1 U-'1,3,' $ Assembly upper end-fitting?)

LN-LN+1
* HR$TE(30,3700) LN, FRUEFML(COLUMN,ROW),

c (-liUEFKAT(DESNUM(COLUMN,ROW),l}}, GTSECTTOPSURF 1),
c (-1*UEETOPSURF), -l*GTSECTORSURF(l)),
C BPRAUIV(COLUMN,ROW)

3700 FORMAT(TI,14,Tg,14,Tll,F8.5,T25,14,2X,I4,1X,14,
c .' IP:N-1 U-',13,' $ Assembly upper end-fitting')

LN-LN+1
WRITE(30,37l0) L, MODML,

c (-1*MODDENSITY), BPCLADTOPSURF,
C (-l*GTSECTTOPSURF(C)), (*GTSECTIRSURF(l)),
C SPRAUNIV(COLUMN,ROW)

3710 FORMAT(T1,14,T6.14,Tll,FS.5,T25,14, lX,14,1X,14,
c ' IHP:N-1 U-',I3,' $ Assembly upper end-fitting')

LN-LN+1
ELSEIF ((SURFVALUESPEC(BPCLADTOPSURF).LE.

c SURFVALUESPEC(GTSECTTOPSURF(l))).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(l)).EQ.
c SURFVALUESPEC(UEFTOPSURF))l THEN

WRITE(30,3720) LN, FRUEFML(COLUMN,ROW),
c (-l*UEFMAT(DESNM (COLUMN,ROW),1)), EFBOTTOMSURF,
c (-l*UEETOPSURF), GTSECTORSRF(l),
c BPRAUNIV (COLUMN,ROW)

3720 FORMAT(Tl,I4,T6,14,Tll,F.5,T25,14,1X,14,1X,I4,
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c IRP:N-l U-',13,' $ Assembly-upper end-fitting')
LN-LN+l

IF (SURFVALUESPEC PCLADTOPSURF) .LT.
c SURFVALUESPEC(GTSECTTOPSURF(l))) THEN

WRITE(30,3730) LN, BMODL,
C (-l*0ODDENSITY), EPCLADTOPSURF,
C (-l*UEFTOPSURF), (-1*GTSECTIRSURF(l)),
c SPRAUNIV(COLUHN, .0W)

3730 FORMNT(Tl,14,T6,I4,Tll,FS.5,T25,14,1X,I4,1X,14,
C ' IHP:N-l U-',13,' S Assembly upper end-fitting')

LN-LN+1
ENDIF
ELSEIF ((SURFVALUESPEC(EPCLADTOPSURF).GT.

c SURFVALUESPEC(UErBOTTOMSURF)).AND.
c (SUREVALUESPEC BPCLADTOPSURF).LT.
c SURFVALUESPEC UEFTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(l)).GT.
c ASRFVALUESPEC(UEFBOTTOHSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(l)).LT.
c SURFVALESPEC(BPCLADTOPSURF))) TEN

WRITE(30,3740) LN, FRUEFML(COLUMN,ROW),
c (-l*UEFMT(DESNUM (COUMN,ROW),1)), UEFBOTTOMSURF,
c (-1*UEFTOPSURF), GTSECTORSURF(l),
c BPRAUNIV (COLUMN, MW)

3740 FORNMA(Tl,I4,6,I4,Tll,F8.5,T25,I4,1X,14,lX,I4,
C ' IP:N-l -'.I3,' S Assembly upper end-fitting')

LN-LN+1
WRITE(30,3750) L, FRUEFHL(COLUMNROW),

c (-l*UEFNMT(DESNUM(COLUMN,ROW),1)),
c GTSECTTOPSRF(),
c (-l*UEFTOPSURr), (-1*GTSECTORSURF(1)),
c EPOCORSURF, BPRAUNrV(COLUMN,ROW)

3750 FORMAT(TlI4,T6,14,Tll,FB.5,T25,14,1X,14,1X,14,
c IX,14,' IHP:N-l U,I3,
c ' $ Assembly upper end-fitting')

LN-LN+l
WRITE(30,3760) LW, FRUEFL (COLUMN,ROW),

c (-l*UEFMAT(DESNU (COLUMN,ROW),1)), BPCLADTOPSURF,
c (-1*UEFTOPSURF), I(l*BPOCORSURF),
C BPRAUNIV (COLUMN, ROW)

3760 FORMT(T,I4,T6,I4,Tl1,F8.5,T25,14,1X,14,1X,r4,
c ' IP:N-l U-',13,' Assembly upper end-fitting')

LN-LN+l
ELSEIF ((SURFJALUESPEC(BPCLADTOPSURF).EQ.

c SURFVMLUESPEC(UEFTOPSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(l)).GT.
c SURFVALUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTSECTTOPSURF(l)).LT.
c SURFVMLUESPEC(BPCLADTOPSURF)]) THEN

HRITE(30,3770) LN, FRUEFML(COLUMN,POW),
C (-l*UEFKAT(DESNUM(COLUMNROW),1)), UEFBOTTOMSURF,
c (-1*UEFTOPSURF), GTSECTORSURF(1),
c BPRAUNIV(COLUMWN,ROW)

3770 FORMAT(TI,14,T6,r4,T1l,F8.S,T25,l4,1X,14,1X,14,
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C ' IMPjN-l U-',13, S Assembly upper end-fitting")
LN-LNq+1
WUTE (30,3780) L, ERUEEML (COW, ROW),

c (-l*UEEMT (DESNUN (COLUMN, ROW), 1)),
C GTSECTTOPSURF(l),
c (-l*UEFTOPStURF), -lG*TSECTORSLTRF(l)),
c EPOCORStF, BPR&NIV(COLUMN,ROW)

3780 FORHAT(TI,14,T6,4l, .5S,T25,14,lX,14,1X,14,
c 1X,14,' IMP:N-1 U-',13,
c ' Assembly upper end-fitting')

LN-LN+I
ELSEIF ((URFVALUESPEC(BPCLADTOPSURF).GT.

c SDRFYALTESPEC(UEFBOTTOMSURF)).AND.
c (SURFVAUESPEC(BPCLADTOPSURF).LT.
c SURFVALUESPEC(UEFTOPSURr)).AND.
C (SURJVALUESPEC(GTSECTTOPSURF(1)).EQ.
c SURFYALGESPEC(BPCLzADTOPSURF))) THEN

WRITE(30,3790) LN, FRUEFML(COLUMN,ROW),
c (-lOEFAT(DESNUM(COLUMN,ROW),l)), UEFBOTTOMSURF,
c (-l*UEFTOPSURF), GTSECTORSURF(),
c SPRAUNIV(COLUMN,ROW)

3790 FORMAT(Tl,14,T6,14,Tll,F8.5,T25,14,IX,14,lX,14,
c ' IMP:N-l U-',13,' $ Assembly upper end-fitting')

LN-LN+l
WRXTE(30,3800) LN, FRUEFMLICOLUMN,ROW),

C (-l*UEFT(DESNUM(COLUMN,ROW),l)),
c GTSECTTOPSURF(1),
c (-1*UEFTOPSURF), -l*GTSECTORSORF(l)),
c BPOCORSURF, BPRMANrV(COLUMN,ROW)

3800 FORMAT(Tl,14,T6,r4,Tll,FS.5,T25,14,LX,14,lX,I4,
c 1X,14,' HP:K-1 U-9,3,
c ' $ Assembly upper end-fitting')

LN-LN+l
ENDIF

ENDIF
ELSE

*************~************************************. ****************
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***********4*****.*************4** *********************************

IF WBPRAMBANKNUM(COLUMN,ROW)) .EQ.2) THEN
DO 3970 MCNPNODE-l,NUMOEBPRANODES(BANKNUM(COLUMN,ROW)

* Define the upper end-fitting bottom surface.
CuRRENTSURESPACERDIST(DESNUM(COLUMN,ROW),I+

c ENDFITHEIGHT(DESNUH(COLUMN,ROW),2)
CURRENTSURELABEL-0
DO 3810 V-i,(SN-i)

IF (SURFTPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

3810 CONTINUE
IF (CURRENTSURFLABEL.EQ. 0) THEN

UEFBOTTOMSURF-SN
SURETYPESPEC(SN)W-E'ez
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+I

ELSE
DEFBOTTOHSURE-CURRENTSURFLABEL

ENDIF
* Define the upper end-fitting top surface.

CUREENSURF-SPACERDIST (DESNUM (COLUMN, ROW), 1)+
c ENDFITHEIGftT(DESNM (COLUMN,ROW),1)+
c ENDFITHEIGHT(DESNUK(COLUMN,ROW),2)

CURRENTSURFLRBEL-0
DO 3820 V-1,(SN-l)

IF (SURFTYPESPEC(V)EQ.PZI) THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
*EXIT

ENDIF
ENDIF

3820 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

UEFTOPSURF-SN
SURFTYPESPECCSN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
UEFTOPSURF-CURRENTSURFLABEL

ENDIF
* Define the inner BPR cladding inner radius.

CU.RENTSURF-BPRAXDIM(BANKNUM(COLUMN,ROW),1)
CURRENTSURFLABEL-0
DO 3830 V-i,(SN-1)

IF (SURFTYESEC(V).EQ.'CZ8) THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT



Waste Package Operations Engineering Calculation

Tide: CRC Reacdvity Calmdafions for Sequoyah Unit 2
Document Identifier. BOOOOOOO-01717-0210-00006 REV 00 Attachment I, Page 603 of 656

ENDIF
ENDIF

3830 CONTINUE
IF CURRENTSURFLABEL.EQ.0) TEN

BPICIRSURE-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUEFSPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPICZRSURF-CURRENTSURFLABEL

ENDIF
* Define the inner BPR cladding outer radius.

CURRENTSURF-BPRAXDIM (BANKNUM (COLUMN, ROW), 2)
CURRENTSURLABEL-0
DO 3840 Vl,(SN-1)

IF SURFTYPESPEC(V).EQ.'CZ') TEN
IF (ABS(SURFVLUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTS URFLABEL-V
EXIT

ENDIF
ENDIF

3840 CONTINUE
IF CURRENTSURFLASEL.EQ.0) THEN

BPICORSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPICORSURF-CURRENTSURFLABEL

ENDIF
* Define the BP absorber inner radius.

CURRIENTSURF-BPRAXDIM(HANKNHM(COLUMN,ROW),3)
CURRENTSURFLABEL-0
DO 3850 V-i,(SN-i)

IF (SURFTYPESPEC(V).EQ.'CZ') THEN
IF (A3S(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

3850 CONTINUE
IF (CURHENTSURFLABEL.EQ.0) THEN

BPIRSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURPENTSURF
SN-SN+l

ELSE
BPIRSURF-CURRENTSURFLABEL

ENDIF
Define the BP absorber outer.radius.

CURRENTSURF-BPRAXDIM(BANNUM (COLUMN,ROW),4)
CURRENTSURFLA9EL-0
DO 3860 V-i,(SN-1)

IF (SURFTYPESPEC(V).EQ.'CZ') THEN
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IF (ABS (SURALUESPEC (V) -CURnSURF) . LT. (0. 0001)) THEN
CURRENTSURFLftEL-V
EXIT

ENDIF
ENDIF

3860 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

BPORSURr-SN
SURFTYPESPEC (SN)-CZ'
SUREVALIJESPEC (SN) -CURRENTSURF
SN-SN+1

ELSE
BPORSURF-CURRENTSURFLAEEL

ENDIF
* Define the outer BPR cladding inner radius.

CURRENTSUPX-BPRAXDIH(BANKNU(COLUMN,ROW),5)
CURRENTSURFLABEL0
DO 3870 V-i,(SN-i)

IF SURrTYPESPEC(V).EQ.'CZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V '
EXIT

ENDIF
ENDIF

3870 CONTINUE
IF CURRENTSURFLABEL.EQ.0) TEN

BPOCrRSURF-SN
SURETYPESPEC(SN)-'CZ'
SUREVALESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPOCIRSURF-CURRENTSURFLAEEL

ENDIF
* Define the outer BPR cladding outer radius.

CURRENTSURF-BPRAXDIM(ANKNUM(COLUMN,ROW),6)
CURRENTSURFLABEL-0
DO 3880 V-i,(SN-i)

IF SURFTYPESPEC(V).EQ. CZ') THEN
IF ABS(SURFV1LUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

3880 CONTINUE
IF CURRENTSURFLABEL.EQ.0) TEN

8POCORSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPOOORSURF-CURENTSURFLABEL

ENDIF
* Define the BP node bounding surfaces.

IF (MCNPNODE.EQ.1) TEN
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TOTBPHEIGHT-0.0
DO 3890 Z-1,NUMOFBPRANODES(BANKNUH(COLUMN,ROW))

TOTBPHEIGHT-TOTBPHEIGHT+
c MCNPBPRAHEIGHT(BANXWUX(COLUMN,ROW),Z)

3890 CONTINUE
CURPENTSURF-BOTBPNODEHEIGHT(BAXKNUM(COLUMN,IROW))+

c TOTBPEEIGHT
IF (CDRRENTSURF.GE.SURFVALUESPEC(UEFTOPSDRF)) TEN

CUERENTSURF-SURFVALUESPEC(UEFTOPSURF)
ENDIF
CURRENTSURFLABEL-0
DO 3900 V-1, (SN-1)

IF SURFTYPESPEC(V).EQ.'PZ) THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLXBEL-V
EXIT

ENDIF
ENDIF

3900 CONTINUE
IF (CURRENTSURFLABEL.EQ.O) THEN

TOPBPNODETOPSURE!wSN
SORETYPESPECSN)-'PZ'
SURFYALUESPEC(SN)-CURRENTSURF
SN-SN+2i

ELSE
TOPBPNODETOPSURF-CURRENTSURFLABEL

ENDIF
BPNODETOPSURF-SOPBPNODETOPSURF
CURRENTSURF-SURFVALOESPEC(BPNODETOPSURF)-

e HCNPBPRAHEIGHT(BANKNUM(COLUMN,RO),MCNPNODE)
IF (CURRENTSURF.GE.SURFYALUESPEC(UEFEOPSURF)) THEN

CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)
ENDIF
CURRENTSURFLABEL-0
DO 3910 V-1,(SN-i)

IF (SURFTYPESPEC(V).EQ.PZ) THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLRBEL-V
EXIT

ENDIF
-ENDIF

3910 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

SPNODEEOTTOMSURF-SN
SURFTYEESPEC(S)-'Pz'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPNODEBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ELSEIF (MCNNODE.NE.1) THEN

SPNODETOPSURF-BPNODEBOTTCMSURF
CURRENTSURF-SURF MLVESPEC BPNODETOPSURF)-

c 1~MCNPBPRAHEIGRT(BANENUM(COLUMNROW)MCNPNODE)
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IF CURNTSURF.GE.SREVALUESPEC(UEFTOPSURF)) THEN
CURRENTSURF-SURFVAItESPEC(UEFTOPSURF)

ENDIF
CURRENTSURFLABEL-0
DO 3930 V-i,(SN-1)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSRFLABEL-V
EXIT

ENDIF
ENDIF

3930 CONTINDE
IF CURRENTSURFLABEL.EQ.0) THEN

BPNODEBOTTOMSURF-SN
SORETYPESPEC(SN)-'PZ'
SURFYALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPNODEBOTTOHSURF-CURRENTSURFLABEL

ENDIF
ENDIF

IF (SURFVALUESPEC(BPNODEBOTTOMSURF).LT.
c SURFVALUESPEC(UEFTOPSURF)) THEN

* Write the BP node cells in this BPR universe.
IF ((BPRABSNODE(BAN U(COLUMNROW),MCNPNODE).EQ.'Y').AND.

c (BPUONABSMAT(BANKNM(COLUMNROW).EQ.l)) THEN
MRITE(30,3940) LN, BPNODEMtL,

c (-l*AL203DENSITY(BANENUM(COLUMN,ROW))), (-l*BPORSURF),
c BPIRSURF, (-l*BPNODETOPSURF), BPNODEBOTTOHSURF,
c BPRAUNIV(COLUN,ROW), MCNPNODE

3940 FORMAT(Tl,l4,T6,14,Tll,G14.6,T25,14,lX,14,1X,I4,
c 1X,14,' IHP:N-l U-',I3,' $ Burnable poison node ',12)

LN-LN*1
BPNODEML-BPNODESL+l

ELSEIF ((BPRABSNODE(EAUNUN(MCOLUN,ROW),MCNPNODE).EQ.'Y').AND.
c (BPNONABSAT (BANKNU (COLVMN,ROW)).NE.1)) THEN

WRITE(30,3950) N, BPNODEML,
c (-l*NONBMTATA(BANKUM(OOLUMN,RW),1)), (--BPORSURF),
c BPIRSURF, (-i*BPNODETOPSURF), PNODEBOTTOMSURF,
c BPRAUNIV(COLUMN,ROW), CNPNODE

3950 FORHT(T,14,T6,4,TllGl4.6,T25,4,1X,14,1X,I4,
c IX,14,' IMP:N-1 U-',13,' 5 Burnable poison node ,12)

LN-LN+1
BPNODEHI-BPNODEMl+1

ELSE
WRITE(30,3960) WL, BENODEML,

c (-l*BPDENTOGO(COLUMN,ROW,MCNPNODE)), ) -1*BPORSURF),
c BPIRSURF, (-1*BPNODETOPSURF), BPNODEBOTTOMSURF,
c BPRAUNIV(COLUMN,ROW), MCNPNODE

3960 FORMAT(Tl,I4,T6,14,T11,Gl4.6,T25,r4,lX,I4,1X,14,
c 1X,14,' IHP:N-l U-',13,' S Burnable poison node ',12)

LN-LK+l
BPNODEML-BPNODEML+1

ENDIF
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ENDIF
3970 CONTINUE

* Define the BPR cladding top surface.
CURRENTSURF-TOTBPHEIGHT+

c BOTBPNODEHEIGHT( BAN IN4COLUM, ROW) ) +
c BPRPLEN(EANNM(COLUMN, ROW) ,1)

IF CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) THEN
CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)

ENDIF
CURRENTSURELABEL-0
DO 3980 V-i,(SN-1)

IF (SURFEYPESPEC(V).EQ.'PZ') THEN
IF (ASS(SUR!VALUESPEC(V)-CURRENTSURF).LT. (0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

3980 CONTINUE
IF CURRENTSURFLASEL.EQ.0) THEN

BPCLADTOPSORF-SN
SURETYPESPEC(SN)-P1'
SURFYALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
BPCLADTOPSURF-CdRRENTSURFLABEL

ENDIF
Define the BPR cladding bottom surface.

CURRENTSURF-BOTBPNODEHEIGHT(BANKNM (COLUMN,ROW))-
c BPRPLEN (BNKNUH(COLUMN,ROW),2)

CURRENTSURFLBELo-0
DO 3990 V-l,(SN-i)

IF (SURFYPESPEC(V).EQ.'PZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

3990 CONTINUE
IF CURRENTSURFLABEL.EQ.O) THEN

DPOIADBOTTO*SDF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CcRRENTSURF
SN-SN+l

ELSE
BPCLADBOTTOMSRF-CURRENTSURFLABEL

ENDIF
* Write the inner BP-to-cladding gap cell in this BPR universe.

WRITE(30,4000) LN, (-1*BPIRSURF), BPICORSURF,
c (-l*TOPBPNODETOPSURF),
c BPNODEBOTTOMSuRF, BPRAUNIV(COLUMN,ROW)

4000 FORMAT(Tl,I4,T6,'0',T25,14,1X,14,lX,14,lX,I4,
c ' IP:N-l U',13,
c ' $ Burnable poison-to-cladding gap')

LN-LN+l
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* Write the outer BP-to-cladding gap cell in this BPR universe.
WRITE (30,4010) L, (-l*BPOCIRSURF), BPORSURF,

c (-l*TOPBPNODETOPSURF),
c BPNODEBOTTOMSURE, BPRAUNIV (COLUmN, RoW)

4010 FORNAT(Tl,I4,T6, 'O',T25,14,1X,I4,1X,14,IX,14,
c ' IHP:N-l U-',13,
c ' $ urnable poison-to-cladding gap')

LN-LN+l
* . Write the annular gap cell in this BPR universe.

WRITE(30,4020) LN, (-1*BPICIRSURF),
c (-l*TOPBPNODETOPSURF),
c BPNODEBOTTOHSURF, BPRAUN V(COLUMN,ROW)

4020 FORHAT(Tl,14,T6, '0,T25,14,1X,14,lX,14,
c 'IMP:N-l U-',13,
c ' $ Burnable poison-to-cladding gap')

W-LN+1
* Write the BPR cladding cell in this BPR universe.
* Determine f the BPR cladding material specification has
* previously been defined. If t has been previously defined, determine
* the cladding material specification label.

CLAD*MUNIQUE-.TRUE.
LEAVE-. FALSE.
IF (COLUHN.NE.l).)ND.(ROW.NE.l)) THEN

DO 4040 RO-1,(ROW-1)
DO 4030 CO-1,50

IF BANKNUM(CORO).NE.0) TEEN
IF (BANKDES (ANKNM(CO,RO)).EQ.'BPRA ') TEEN

IF (BPRCIADHAT(BANKNOM(COLUMN,ROW)).EQ.
c BPRCLADMMT (BAENUM(CO,RO))) THEN

CLADMLUNIQUE-.FALSE.
LEAVE-.TRUE.
BPCLADML (COLMN, ROW) -PCLADM (CO, RO)
EXIT

ENDIF
ENDIF
ENDIF

4030 CONTINUE
IF LEAvE.EQ..TRUE.) THEN

EXIT
ENDIF

4040 CONTINUE
IF LEAVE.EQ..FALSE.) TEN

DO 4060 RO-ROW,ROW
DO 4050 CO-l,(COLUMN-l)

IF (BANENUM(CO,RO).NE.0) THEN
IF BANKDES(BANKNUM(CO,RO).).EQ.'BPRA ') THEN

IF (BPRCLIDMAT(BKNUM(COLUMN,ROW)).EQ.
c BPRCADMAT (BANNUM(CO,RO))) THEN

CLADMLUNIQUE- * FALSE.
LEAVE-.TRUE.
BPCLADML(COLUMN,ROW)-BPCLADL(O,Ro)
EXIT

ENDIF
ENDIF
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ENDIF
4050 CONTINUE

IF (LEAVE.EQ..TRUE.) THEN
EXIT

ENDIF
4060 CONTINUE

ENDIF
ELSEIF ((COLUMN.EQ.l).AND.(ROW.NE.A)) THEN

DO 4080 RO-1,(ROW-1)
DO 4070 CO-1*50

IF (BANUNUM(CO,R).NE.0) THEN
IF (BANKDES(BANKNUM(CO,RO)).EQ.BPRA ') TEN

IF (BPRCLADMT(BANKNM(COLUMN,ROW)).EQ.
c BPRCLADMT (BNKNUM (CO, RO))) THEN

CLAMLUNIQUE-.FALSE.
LEAVE-.TRUE.
BPCLADML (COLUMN, ROW) -BPCLADML (CO. RO)
EXIT

ENDIF
ENDIF
ENDIF

4070 CONTINUE
IF LEPVE.EQ..TRUE.) TEN

EXIT
ENDIF

4080 CONTINUE
ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.1)) THEN

DO 4100 RD-1,1
DO 4090 CO-1, (COLUMN-i)

IF (ANKNUM(CO,RO).NE.0) TEN
F (BANEDES (EANNUM (CO, RO)) E. 'BPRA ) THEN

IF BPRCLADMAT(BANKNUM(COLUMN,ROW)).EQ.
c BPRCLADMAT BANKNUM(CO,RO))) THEN

CLADMLUNIQUE-. FALSE.
LEAVE-.TRUE.
BPCLADML (COLUMN, ROW) -BPCLADML (CO, RO)
EXIT

ENDIF
ENDIF
ENDIF

4090 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

4100 CONTINUE
ENDIF
IF (CLADELUNIQUE.EQ..TRUE.) TEEN

BPCLADML(COLUMN,ROW)-MN
* Check BPR Cladding Haterial

IF (RCLADMAT(EPNKNUM(COLUMN,ROW)).EQ.1) THEN
DO 4110 C-1,2

IF C.EQ;1) TEN
WRITE (200,9300) BCLADML (COLUMN,ROW)

ELSEIF (C.EQ.2) THEN
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WRITE (200,9301)
WRITE (200,7000)
WRITE200,7001)
WRITE (200,7002)
WRITE(200,9302)
WRITE(200,7003)
WRITE(200,7004)
WRITE (200,7005)
WRITE (200, 9303)
WRITE (200,9304)

ENDIF
4110 CONTINUE

ELSEIF (BPRCADMAT(BANKNUM(COLUMN,ROW))
C .EQ.2) THEUN

DO 4120 C-1,2
IF (C.EQ.1) THEN

WRITE(200,9305) BPCLADML(COLUMN,ROW)
ELSEIF (C.EQ.2) TEN

WRITE(200,9306)
WRITE(200,9307)
WRITE(200,9308)
MRITE(200,9309)
WRITE(200,9310)
WRITE(200,7006)
WRITE(200,7007)
MRITE(200,7008)
WRITE(200,9311)
MRITE(200, 9312)
WRITE(200,7009)
WRITE(200,7010)
WRITE(200,7011)
WRITE(200,9313)
MRUTE(200,7012)
WRITE(200,7013)
WRITE(200,7014)
WRITE(200,7015)

ENDIF
4120 CONTINUE

ELSEIF BPRCLADMATT(BAUNUH(COLUMN,ROW))
c .EQ.3) THEN

DO 4130 C-1,2
IF C.EQ.1) THEN

WRITE(200,9314) PCLADML(COLUHN,ROW)
ELSEIF (C.EQ.2) THEN

WRITE(200,9315)
RITE(200,9316)

WRITE(200,9317)
WRITE(200,9318)
WRITE (200,7016)
WRITE(200,7017)
WRITE(200,7010)
WRITE(200,9319)
WRITE(200,9320)
WRITE(200,7019)
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WRITE(200,7020)
WRITE (200,7021)
WRITE (200,9321)
WRITE (200,7022)
WRITE(200,7023)
WRITE (200,7024)
WRITE (200,702S)
WRITE(200,9322)
WRITE (200,9323)
WRITE (200,9324)
WRITE (200,932S)
WRITE (200,9326)
WRITE (200,9327)
WRITE (200,7026)
WRITE(200,9326)
WRITE (200,9329)
WRITE (200, 9330)

ENDIF
4130 CONTINUE

ENDIF

ENDIF
IF (BPRCLAD!MT(BANXON(COLUMN,ROW)).EQ.l) THEN

CLADRHO-6. 56
ELSEIF BPRCLADNAT(BANKNUM(COLUMN,ROW)).EQ.2) THEN

CLADRHO'7.90
ELSEIF (BPRCADMAT BUM (COLUMN,ROW)).EQ.3) THEN

CLADRHO-.*19
ENDIF
WRTE(30,4140) LN, PCLADML(COLUMN,ROW), (-l*CLADRSO),

c BPOCIRSURF,
c t-l*BPOCORSURF), (-l*BiCLADTOPSURF), BPCLADBOTTOMSURF,
c BPRAUNIVCOLUMNROW)

4140 FORMAT(T,14,T6,14,TllF.5,T25,14,1X,14,1X,14,1X,14,
c ' zMP:N-l U-'I3,' S BPR cladding')

LN'LN+1
WRITE(30,4150) , BPCLADM (COLUMN,ROW), (-*CLADRHO),

c BPICMRSURF,
c (-l*BPICORSURF), (-l*TOPBPNODETOPSURF), BPNODEBOTTOMSURF,
c BPRAUNIV(COLUMN,ROW)

4150 FORMAT(TI,14,T6,14,Tll,FB.5,T25,I4,2X,14,lX,14,1X,14,
c I P:N-l U-',13,' $ BPR cladding')

LN-LN+l
* Write the EPR upper plenum cell in this BPR universe.
* Determine if the BPR upper plenum material specification has
* previously been defined. If it has been previously defined, determine

the upper plenum material specification label.
BPRUPHLUNIQUE-.TRUE.
LEAVE-JFALSE.
IF ((COLUMN.KE.1).AND.(ROW.VE.l)) THEN

DO 4170 RO-1,(ROW-l)
DO 4160 CO-1,50

IF (BANKNUM(CO,RO).NE.0) THEN
IF (ANKNUM(COLUMNROW).EQ.
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c SANXNM (CO. RO)) THEN
BPRUPMLUNIQUE FALSE.
LEAVE-. TRUE.
BPRUPRf (COLUMN, ROW)-BPRUPML (CO, RO)
EXIT

ENDIF
ENDIF

4160 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

4170 CONTINUE
IF LEAVE.EQ..FALSE.1 THEN

DO 4190 RO-ROW,ROW .
DO 4190 CO-i, (COLUMN-1)

IF (RANKNUM(CO,RO).NE.0) THEN
IF BANKKUM(COLUMN,ROW).EQ.

c BANKNUM(CORO)) THEN
SPRUPSLUNIQUE-.XALSE.
LEAVE-.TRUE.
DPRUNL(COLUMN,ROW)-BPRUPHL(CO,RO)
EXIT

ENDIF
ENDIF

4180 CONTINUE
IF (LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

4190 CONTINUE
ENDIF

ELSEIF (COLMN.EQ.1) .AND. (ROW.NE.1)) TEEN
DO 4210 RO-l,IROW-i)

DO 4200 CO-1,50
IF BANKNUM(CO,RO).NE.0) TEEN

IF (BANKNtM(COLUMNROW).EQ.
c BANKUM (CORO)) THEN

BPRUPHLUNIQUE-.FALSE.
LEAVE-.TRUE.
BPRUPML(COLUMN,ROW)-BPRUMHL(CORO)
EXIT

ENDIF
ENDIF

4200 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

4210 CONTINUE
ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.1)) TEN

DO 4230 RO-1,1
DO 4220 CO-, (COLUMN-i)

IF BANKNUM(CO.O).NE.0) THEN
IF BANKNUM(COLUMN,ROW).EQ.

BANKRUM(CORO)) THEN
BPRUPMLUNIQUE-.FALSE.
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LEAVE-.TRUE.
PRUPL(COLUMN,ROW)-BPRUPML(CO,RO)

EXIT
ENDIF

ENDIF
4220 CONTINUE

IF (LEAV.EQ..TRUE.) THEN
EXIT

ENDIF
4230 CONTINUE

ENDIF
IF (SURFVALUESPEC(TOPBPNODETOPSURF).LT.

c SURFVALUESPEC(UEFTOPSURF)) THEN
IF (BPR1PMLUNIQUE.EQ..TRUE.) THEN

RPRUPLM(COLUMN,ROW)-MN
Check Burnable Poison Rad Upper Plenum Regions

DO 4260 C-1,BPRUPLENAT (BANKNUM(COLUMN,ROW),2)
IE (C.EQ.1) THEN

WRITE(200,4240) BPRPL (COLUMN,ROW),
c BPRUPLENZAIDS(BANEMUtCOLUMN,ROW),C),
c (-l*BPRUPLENWTS(BANKNUM(COLUMNROW),C)I

4240 FORMTTl'M',14,T9,A9,3X,Gl4.6,
c -$ Burnable Poison Rod Upper Plenum')

ELSE
WRMTE(200,4250)

c BPRUPLENZAIDS(BANKNUM(COLUMN,ROW),C),
c (-l*BPRUPLENWTS{BANENUM(COLUMN, RO),C))

4250 FORMAT(T9,A9,3X,G14.6)
ENDIF

4260 CONTINUE
MN-MN+l

ENDIF
WRXTE(30,4270) LN, BPRUPML(COLUMNROW),

c (-l*BPRUPLENMAT(BANKNUM(COLUMN,ROW),1)),
c TOPBPNODETOPSURF,
c (-l*BPCLADTOPSURF), (-2*BPOCIRSURF),
c SPRAUNIV(COLUMNROW)

4270 FORHMT(Tl,14,T6,14,Tll,FS.5,T25,14,lX,I4,lX,14,
c ' IMP:N-l U-',13,' S BPR upper plenum region')

LN-LN+l
ENDIF

* Write the BPR lower plenum cell (lower end plug) in this EPR universe.
* Determine if the BPR lower plenum material specification has
* previously been defined. If it has been previously defined, determine
* the lower plenum material specification label.

BPRLPMLUNIQUE-.TRUE.
LEAVE-.FALSE.
IF ((COLUMN.NE.l).AND.(ROW.NE.l)) THEN

DO 4290 RO-l,(ROW-1)
DO 4260 CO-1,50

IF BANKNUM(CORO).NE.0) THEN
IF (BANNUM (COLUMNROW) .EQ.BANKNUM(CORo)) THEN

BPRLPMLUNIQUE-.FALSE.
LEAVE-.TRUE.
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BPRLPML (COLUMN, ROW) -EPRLPL (CO, RO)
EXIT

ENDIF
ENDIF

4280 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

4290 CONTINUE
IF LEPVE.EQ..FALSE.) THEN

DO 4310 RD-ROW,ROW
DO 4300 CO-1, (COLUMN-l1

IF (BANKNIM(CO,RO).IIE.0) THEN
IF (BANKNUM(COLUMN,ROW).EQ.

c BANKNUM(CORO)) TEEN
BPRLPMLUNIQUE-.FALSE.
LEAVE-.TRUE.
BPRLPML (COLUMN, ROW) -BPRLeML (CO, RO)
EXIT

ENDIF
ENDIF

4300 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

4310 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.1).AND.(ROW.NE.1)) THEN
DO 4330 RO-1,(ROW-i)

DO 4320 CO-1,50
IF BAN1NQ=(CO,RO).NE.0) THEN

IF (BANKNUM(COLUMN,ROW).EQ.
c *BANENUM(CO,RO)) TEN

BPRLPNLUNIQUE-.FALSE.
LEAVE-.TRUE.
BPRLPHL(COLUMN,ROW)-BPRLPBL(CO,RO)
EXIT

ENDIF
ENDIF

4320 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

4330 CONTINUE
ELSEIF (fR0W.EQ.1).AND.(COLUMN.NE.1)) THEN

DO 4350 RO-1,1
DO 4340 CO-i,(COLUMN-i)

IF (BANKNUMCO,RO).NE.0) TEEN
IF (BANKNUM(COLUMN,ROW).EQ.

c BANKNUM(CO,RO)) TEN
BIRLPMLUNIQUE-. FALSE.
LEAVE-.TRUE.
EPRLPML(COLUMN,ROW)-BPRLPML(CO,RO)
EXIT
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ENDIF
ENDIF

4340 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

4350 CONTINUE
ENDIF
IF (PRLPHLUNIQUE.EQ. .TRUE.) THEN

BPRLPML (COLMN, ROW) -MN
* Check Burnable Poison Rod Lower Plenum Regions

DO 4380 C1,BPRLPLEMaT(BANKNUM(COLUMN, ROW), 2)
IF C.EQ.1) TEN

WRITE (200,4360) BPRLPML (COLN, ROW),
c BPRLPLENZAIDS (BANKNUM(COLUMN,ROW) ,C),
c (-l*BPRLPLENWTS (BANE (COLUMN, ROW),C))

4360 FORMT (Ti, 'H',I4,T9,A9,3X,G14.6,
c ' $ Burnable Poison Rod Lower Plenum')

c
c

4370 .

4380

C
c

c
4390

c

ELSE
WRITE (200,4370)
BPRLPLENZAIDS (BANQU (COLUMN, ROW), C),
(-1*BPRLPLENWTS (ANKNUM (COLUMN, ROW), C))
FORAT(T9,A9,3X,G14.6)

ENDIF
CONTINUE

MN-HN+1
ENDIF
WR2TE (30, 4390) IN, BPRLPML (COLUMN, ROW),
(-1*BPRLPLENMAT(BANXNM (COLUMN,ROW),1)), BPCIDBOTTOMSURF,
(-i*BPNODEBOTTOMSURF), (*BPOCIRSURF),
BPRAUNIV(COLUMN,ROW)
FORAT(T,14,T6,14,T1,F.5,T25,14,1X,r4,lX,14,
' IMP:N-1 U-',13,' $ BPR lower plenum region')
LN-LN+I

through the regions above the BPR (i.e. the appropriate upper coreLoop
regions) 
* Define the upper region lower surface.

DO 4430 REGION-l,NUMREGABOVEBPRA
* Determine the current upper region's lower surface specification.

IF REGION.EQ.l) THEN
REGIONTOPSURF-SYSTEMTOP
CURRENTSURF-SURFVALUESPEC( SYSTEHTOP)-

c REGABOVEBPRA(REGION,1)
ENDIF

c
CURENTSURF-SURFVALUESPEC (REGIONTOPSURF) -
REGABOVEBPRA (REGION, 1)
IF (REGION.EQ.NUMREGABOVEBPRA) THEN

REGIONBOTTOMSURF-UEFTOPSURF
ELSE
CURRENTSURFLABEL-0
DO 4400 V-1,(SN-l)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF) .LT;(0.0001)) THEN

CURRENTSURFLABEL-V
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EXIT
ENDIF

ENDIF
4400 CONTINUE

IF (CURRENTSURFLABEL.EQ.0) THEN
REGIONBOTTOMSURF-SN
SURFTYPESPEC(SN) ez
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
REGIONBOTTOMSURF-CURRENTSURFLMBEL

ENDIF
ENDIF

* Write the cell specification for the BPR universe upper region.
IF (REGION.EQ.1) THEN

RITE(30,4410) LN, RUREGIONML(COLUMN,ROW,REGION),
c (-1*REGAEOVEBPRA(REGION,2)),
C . REGIONBOTTOMSURF,.BPRAUNIV(COLUHN,ROW), REGION

4410 FORKASTlr4,T6,4,T11,FS.5,T25,I4,
c ' IP:N-1 U-',13,0. $ Upper core region ',I2)

LN-N+1
REGIONTOPSURF-REGIONBOTTOMSURF

ELSE
WRITE(30,4420) LN, FRVREGIONML(COLUMN,ROW,REGION),

c (-l*REGABOVEBPRA(REGION,2)), (-1*REGIONTOPSURF),
c REGIONBOTTOHSURF, BERAUNIV(COLUMNROW), REGION

4420 FORMAT(Tl,4,T6,4,T1,F.5,T25,14,1X,14,
c I NPsN-1 U-',13,' 5 Upper core region ',12)

LN+l
REGIONTOPSURF-REGIONBOTTOMSURF

ENDIF
4430 CONTINUE

* Define the GT top surface.
CURRENTSURF-GTDATA(DESNUM(COLUMNROW),3)
IF CURENTSURF.GE.SURFVALUESPEC UEFTOPSURF)) THEN

CURRENTSURF-SURFVALUESPEC(UEFTOPSURF)
ENDIF
CURRENTSURIPBEL-O
DO 4440 V-, (SN-1)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
- ENDIF

4440 CONTINUE
IF CURRENTSURFLABEL.EQ.0) TEN

GTTOPSURF-SN
SURFTYFESPEC(SN)-' P'
SURFVALESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
GTTOPSURF-CURENTSURFLABEL

ENDIF
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* Define the GT bottm surface.
CURRENTSURF-GTDATA(DESNUM (COLUM, ROW) , 4)
CURRENTSURFLABEL-0
DO 4450 V-1, (SN-1)

IF SURFTYPESPECMV.EQ.'P2) TEN
IF (ABS(SUREVALUESPEC(V)-CURRENTSURF) .LT. (0.0001)) THEN

CURRENTSURFLABEL-V -

EXIT
ENDIF

ENDIF
4450 CONTINUE

IF CURRENTSURELABEL.EQ.0) TEEN
GTBOTSURF-SN
SURETYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
GTBOTSURF-CURRENTSURFLABEL

* ~ENDIF
* Define the GT outer radius surface.

CURRENTSURF-GTDATA(DESNUM(COLUKN,ROW),2)
CURRENTSURFLABEL-0
DO 4460 V-i,(SN-i)

IF (SURFTYPESPEC(V).EQ.'CZ') TEEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT. (0.0001)) THEN

CUERENTSURFLABEL-V
EXIT

ENDIF
ENDIF

4460 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

GTORSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+i

ELSE
GTORSURF-CURRENTSURFLA8EL

ENDIF
Define the GT inner radius surface.

CURRENTSURF-GTDATA(DESNUM(COUMN, ROW), 1)
CURRENTSURFLABEL-0
DO 4470 V-i,(SN-1)

IF SDRFTYPESPECCV).EQ.'CZ') THEN
IF (ABS(SUREVALUESPECCV)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

4470 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

GTIRSURF-SN
SUREVYPESPEC (SN) - 'CZ'
SUREVALUESPEC(SN)-CURRENTSURF
SN-SN+1
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ELSE
GTIRSURF-CURRENTSURFLABEL

ENDIF
* Define the lower end-fitting top surface.

CURRENTSURF-ENDFITHEIGHT(DESNUM(COLUMN,ROW),2)
CURRENTSURFLABEL-0
DO 4480 V-i, (SN-I)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SUREVALUESPEC(V)-CUERENTSURF).LT.(0.0001)) TEEN

CURRENTSURFLAEEL-V
EXZT

ENDIF
ENDIF

4480 CONTruE.
IF CURRENTSUREL7EL.EQ.0) TEN

BPLEFTOPSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVMLUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPLEFTOPSURF-CURRENTSURFLAEL

ENDIF
* Write the lower end-fitting cell specification for this BPR universe.

IF (SORFVALUESPEC(GTBOTSURF).GE.
c ENDFITEEIGHT(DESNUM(COLUMN,ROW),2)) THEN

WRITE(30,4490) LN, FRLEFML(COLUMN,ROW),
c (-l*LEFMAT(DESNUM(COLUMN,ROW), l)), (-l*BPLEFTOPSURF),
c BPRAUNIV(COLMN,ROW)

4490 FORMAT(Tl,r4,T6,14,T12,F8.5,T25,I4,' I:N-l U-1,13,
C ' $ Assembly lower end-fitting')

LNLI+1
ELSE

HRITE(30,4500) LN, RLEEML(COLUMN,ROW),
c (-l*LEEMWT(DESNUH(COLUMN,ROW),l)), (-1*BPLEFTOPSURF),
c GTORSURF, BRAUNIV(COLUMN,ROW)

4500 FORHPT(T1,14,T6,14,T11,FB.5,T25,14,1X,14,
c ' ZHP:N-1 U-',13,' $ Assembly lower end-fitting')

LK-LN+l
WRITE(30,4510) LN, FRLEFIL(COLUMN,ROW),

c (-l*LEFMAT(DESNUM(COLUMN,ROW),1)), (-l*GTBOTSURF),
c (-1GTORSURV), PRAUNIV(COLUMN,ROW)

4510 FORMAT(Tl,14,T6,14,Tll,FB.5,T25,14,1X,14,
c ' MP:N-l U-',13,' S Assebly lower end-fitting')

LN-LN+l
ENDIF

* Write the upper end-fitting cell specification for this BR universe.
IF ((SURFVALUESPEC(BPCLADTOPSURF).LE.

c SURFVALUESPECIUEFBOTTONSURF)).AND.
c (SURFVALUESPEC(GTTOPSURF).LE.
c SURFVAWLESPECtWEFBOTTOHSURF))) THEN

WRITE(30,4520) LN, FRUEEHL(COLUMN,ROW),
c (-l*UEFHMT(DESNtR(COLUMN,ROW),l)), EFBOTTOMSURF,
c (-1*UEFTOPSURF), BPRAUNIV(COLUMN,ROW)

4520 FORMPT(Tl,14,T6,14,Tll,F8.5,T25,14,1X,14,
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c ' MP:N-l U-',13,' S Assembly upper end-fitting')
-LN-LNr1

ELSEIF (SURFVALUESPEC(BPCLADTOPSURF).GT.
c SURrVALUESPEC(UEFEBOTT0SURF)).AND.
c (SURFVALUESPEC(EPCLADTOPSURF).LT.
c SURWVALUESPEC(UEFTOPSURF)).AND.
c (SURFVALUESPEC(GTTOPSURF).LE.
C SURFALUESPEC(UEFBOTTOMSURF))) TEN

WRITE(30,4530) LN, FRUEFML(COLUMN, ROW),
c (-l*UEEMAT(DESNUM(COLUMN,ROW),l)), UEFBOTTOMSURF,
c (-I*UEFOPSURF), BPOCORSURF, BPRADNrV(COLUNN,ROW)

4530 FORMAT(Tl,I4,T6,14,Tll,F8.S,T25,14,1X,144X,14,
c ' IMP:N-1 U-',13,' S Assembly upper end-fitting')

LN-LN+1
WRITE(30,4540) LN, FRUE FIL(COLMN,ROW),

*c (-*UEFMT(DESNUM(COLUMN,ROW),1)), BCLADTOPSURF,
c (-1*UEFTOPSURF), (-l*SPOCORSURF),
c BPRANIV (COLUMN,ROW)

4540 FORMAT(T1,4,T,14,T11,F8.S,T25,14,1X,14,1X,14,
c ' IHP:N-1 U-',13,' S Assembly upper end-fitting')

LN-LN+1
ELSEIF (SURFYVLUESPEC(BPCLADTOPSURF).LE.

c SDRrVALUESPEC(GTTOPSURF)).AND.
c (SURFVALUESPEC(GTTOPSURF).LT.
c SUREVALUESPEC(UEFCOPSQRF))..AND.
a (SURFVALUESPEC(GTTOPSURF).GT.
c SUREVALUESPEC(UEFBOTTOMSURFI)) THEN

WRITE(30,4550) LN, FROEFHL(COLUN,ROW),
c (-2*UEFMAT(DESNUM(COLUMN,ROW),1)), EFBOTTOMSURF,
c (-1*UEFTOPSURF), GTORSURF, BPRAUNIV(COLUMN,ROW)

4550 FORHAT (TI,14,T6,14,Tll, F8.5,T25, 14,IX, 14, IX, 14,
c ' SHP:N-1 U-',13,' $ Assembly upper end-fitting')

LW-LN+1
WRITE(30,4560) LN, FRUEFML(COLUMN,ROW),

c (-l*METMTIDESNUM(COLMN,ROW),1)), GTTOPSURF,
c (-l*UEFTOPSURF), (*GTORSURF),
c BPRAUNIV (COLMN, ROW)

4560 FORMAT(T1,14,T6,14,Tll,FS.5,T25,14,lX,14,lX,14,
C ' IMPMN-1 U-',13,' 5 Assembly upper end-fitting')

LN-LN+l
WRITE(30,4570) L,' EMODML,

c (-*MODDENSITY), BPCLADTOPSURF,
. (-1*GTTOPSURF), (-1*GTIRSURF),
c BPRAUNIv(COLUMN,ROW)

4570 FORMAT(Tl,14,T6,14,T11,FS.5,T25,14,lX,14,lX,14,
c ' IP:N-1 U-',13,' $ Assembly upper end-f1tting')

LN-LN+1
ELSEIF ((SURFVALUESPEC(BPCLADTOPSURF).LE.

c SURFVALUESPEC(GTiOPSURF)).AND.
c (SURFAWUESPEC(GTTOPSURF).EQ.
C SURFVALUESPEC(UEFTOPSURF))) THEN

WRITE(30,4560) LN, FRUEFML(COLUMN,ROW),
c (-l*UEFHAT(DESNUM(COLMN,ROW),1)), EFBOTTOMSURF,
C (-1*UEFTOPSURF), GTORSURF, EPRAUNIV(COLUMN,ROW)
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4590 FOMAT(Tl,I4,T6,I4,Tll,F8.S,T25,I4,1X,I4,1X,14,
C ' IP:N-1 U',13,' $ Assembly upper end-fitting')

LN-LN+1
IF (SURFVALUESPECBPCLADTOPSURF).LT.

c SURFVALUESPEC (GTTOPSURF)) THEN
WRTE(30,4590) N, BMO1*Z,

c (-1*MODDENSITY), BPCLADTOPSURF,
C (-1*UEFTOPSURF), (-1*GTIRSURF),
c EPRAUVIV(COLUMN,ROW)

4590 FORMAT(Tl,14,T6,14,Tll,FS.S,T25,14,lX,I4,1X,I4,
C ' MP:N-1 U-',13,' S Assembly upper end-fittlng')

LN-LN+1
ENDIF
ELSEIF ((SURFVASUESPEC(EPCLADTOPSURF).GT.

c SURFVALUESPEC(UEFBOTTOMSURF)).AND.
e (SURFVALOESPEC(BPCLADTOPSURF).LT.
C SURFVALUESPEC(UEFTOPSURF)).AND.
e (SURFVALUESPEC(GTTOPSURF).GT.
e SURFVALUESPEC(UEFOOTTOMSURF)).AND.
c (SURVALUESPEC(GTTOPSURF).LT.
c SURFVALUESPEC(BCLADTOPSURF))) THEN

WRITE(30,4600) LN, FRUEFL (COLUMN,ROW),
e (-1*UEFlHAT(DESNUM(COLUMN,ROW),1)), UEFDOTTOMSURF,
e (-1*UEFT0PSURF), GTORSURF, BPRAUIV(COLUMN,ROW)

4600 FORMAT(T,14,T6,4,T1,FS.5,T25,14,1X,14,1X,14,
C IMP:N-1. U-',13,' S Assembly upper end-fitting')

LN-LI+1
WMUTE(30,4610) LN, FRUEFML(COLUMN,ROW),

e (-1*UEFMAT(DESNUH(COLUMN,ROW),l)), GTTOPSURF,
c (-1*UEFTOPSURF), ('1*GTORSURF),
c BPOCORSURF, BPRAUNIV(COLUMN,ROW)

4610 FORATTl,4,T6,I4,T1,FS.S,T25,14,1X,14,1X,14,
C 1X,14,' IP:N-l U-',13,
C ' $ Assembly upper end-fitting')

WN-W+1
WRITE(30,4620) LN, ERUEFKL(COLUMN,ROW),

c (-1*UEEIAT(DESNUM(COLUMN,ROW),1)), PCLADTOPSURF,
c (-1*UEFTOPSURF), (l*BPOOORSURP),
c BPRAUNIV(COLUMN,ROW)

4620 FORMATT1,14,T6,I4,T11,F8.5,T25,14,IX,14,1X,14,
c ' MPSa-1 U-,13,' S Assembly upper end-fitting')

LN-LN+1
ELSEIF (SURFVALUESPEC(BPCIADTOPSURF).EQ.

c SURFvALuESPECUEFTOPSURF)) AND.
c (SURFVALUESPEC(GTTOPSURF).G.
e SUREVALUESPEC(UEFBOTTONSURF)).AND.
c (SUREVALUESPEC(GTTOPSURF).LT.
c SURFVALUESPEC(BPCLADTOPSURF))) THEN

.WRITE(30,4630) LN, FRUEFL(COLUMNROW),
c (-1*UEFMT(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-*UEFTOPSURF)I, GTORSURF, BPRAUNIV(COLUMN,ROW)

4630 FORMATT1,14,T6,I4,T11,FS.S,T25,14,1X,4,lX,14,
C ' IHP:N-1 U-',13,' $ Assembly upper end-fitting')

LN-LN+1
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URITE (30,4640) L, FRUEL (COLUMN, ROW),
c (-l*UEn T (DESNUH(COLUMN, ROW), 1))# GTTOPSURF,
c (-l*UEFTOBSURF), (-*GTORSURF),
c EPOCORSURF, BPRAUNIV (COLUM, ROW)

4640 FORHAT(Tl,14,T6,14,Tll,FS.5,T25,14,lX,14,1X,14,
c 1X,14,' IHP:N-l U',I3,
c ' S Assembly upper end-fitting')

LNLN+1
ELSEIF ((SURFVALUESPEC(BPCLADTOPSURF).GT.

c SURFVALUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC (BPCLADTOPSURF) .LT.
e SURFVALUESPEC(UEFTOPSURF)).AND.
c (SURFVALUESPEC(GTTOPSMRF).EQ.
c SURFVALUESPEC(BPCLADTOPSURF))) THEN

WRITE(30,4650) L, FRUEFML (COLMN,ROW),
c (-1*UEFMAT(DESNUM(COLUMNROW), 1)), UEFSOTTOMSURF,
e (-l*UEFTOPSURF), GTORSURF, PRAUNIV(COLUMN,ROW)

4650 FORMAT(Tl,l,T6,4,Tll,F8.5,T25,I4,1X,14,lX,14,
c ' IP:N-1 U-',13,' $ Assembly upper end-fitting')

LN-LN+l
WRITE(30,4660) LN, FRUEEML(COLUMN,ROW),

c (-l*UEFMAT(DESNUM(COLUMN,ROW),l)), GTTOPSURF,
c (-1*UEFTOPSURF), (-1*GTORSURF),
c BPOCORSURF, PRAUNIV(COLUMN,ROW)

4660 FORMAT(T,14,T6,14,TllF8.5,T25,14,lX,14,lX,14,
C X,1i4,' IMP:N-1 U-',13,
c ' $ Assembly upper end-fitting')

LN-LN+l
ENDIF

* Write the GT material cell in this BPR universe.
* Determine f the GT material specification has
* previously been defined. If it has been previously defined, determine
* the material specification label.

CLADMLUNIQUE-.TRUE.
L£AVE-.FALSE.
IF ((COLUN.E.l).AND.(ROW.NE.l)) THEN

DO 4680 O-l,(ROW-1)
DO 4670 CO-1,50

IF DESNU(C,RO).NE.0) THEN
IF GTMAT(DESNUM(COLUMNROW)).EQ.

c GINAT(DESNUM(CO,R4))) THEN
CLADMLUNIQUE-.FALSE.
LEAVE-.TRUE.
GTML(COLUMN,ROW)-GTML(CO,RO)
EXrT

ENDIF
ENDIF

4670 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

4680 CONTINUE
IF (LEAVE.EQ..FALSE.) THEN

DO 4700 RO-RoW,ROW
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DO 4690 CO-i,(COLUMN-i)
IF DESNUM(CO,RO).NE.0) THEN

IF (GTHAT(DESNUM(COLUMNROW)).EQ.
c MGTAT(DESNUH(CORO))) THEN

CLADMLUNIQUE-.FALSE.
LEAVE- .TRUE.
GTML(COLUMN,R0W)-GTML(CORO)
EXIT

ENDIF
ENDIF

4690 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDrF

4700 CONTINUE
ENDIF

ELSEIF (COLUMN.EQ.i).AND.(ROW.NE.1)) THEN
DO 4720 RO-l(ROW-i)

DO 4710 CO-1,50
IF DESNUM(CORO).NE.0) THEN

IF (GTHAT(DESNUM(COLUMN,ROW)).EQ.
c GTMAT(DESNUN(CO,RO))) THEN

CLADHLUNIQUE-.FALSE.
LEAVE-.TRUE.
GTHL(COLUMN,ROW)-GTML(CO,RO)
EXIT

ENDIF
ENDIF

4710 CONTINUE
IF (LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

4720 CONTINUE
ELSEIF ((ROW.EQ.i).AND.(COLUMN.NE.1)) TEN

DO 4740 RO-,1
DO 4730 C- 1,(COLUHN-i)

IF (ESNUM(CO,RO).NE.0) THEN
IF (GTMAT(DtSNUM(COLUMN,ROW)).EQ.

c GTMAT(DESNUM(CO,RO))) THEN
CLADMLUNIQUE-. FALSE.
LEAVE-.TRUE.
GTHL(COLUMN,ROW)-GTML(CO,RO)
EXIT

ENDIF
ENDIF

4730 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

4740 CONTINUE
ENDIF
IF CLADLUNIQUE.EQ..RUE.) THEN

GTHL(COLUMN,ROW)-HN
* Check Guide Tube Material
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IF GTHAT(DESNUH(COLUMN,ROW)).EQ.1) THEN
DO 4750 C-1,2

IF (C.EQ.1) THEN
WRITE(200,93003 GTHL(COLUKNROW)

ELSEIF (C.EQ.2) THEN
WRITE(200,9301)
WRITE(200,7000)
WRITE(200,7001)
WRITE(200,7002)
WRITE(200,9302)
WRITE1200,7003)
WRITE (200,7004)
WRITE4200,7005)
WRITE(200,9303)
WRITE (200, 9304)

ENDIF
4750 CONTINUE

ELSEIF GTAT (DESN U(COLUMN, ROW))
c .EQ.2) THEN

DO 4760 C-1,2
IF C.EQ.1) THEN

WRITE(200,9305) GTHL(COLUMN,ROW)
ELSEIF C.EQ.2) TEEN

WRITE(200,9306)
WRITE(200,9307)
WRITE(200,9308)
WRITE(200,9309)
WRITE(200,9310)
WRITE(200,7006)
WRITE(200,7007)
WRITE(200,7008)
WRITE(200,9311)
WRITE(200,9312)
WRITE(200,7009)
WRITE(200,7010)
WRITE(200,7011)
WRITE(200,9313)
WRITE (200,7012)
WRITE(200,7013)
fiRITE(200,7014)
WRITE(200,7015)

ENDIr
4760 CONTINUE

ELSEIF (GTMPT(DESNUK(COLUmN,RoW))
c .EQ.3) TREN

DO 4770 C-1,2
IF (C.EQ.1) THEN

WRITE(200,9314) GTML(COLUMN,RoW)
ELSEIF (C.EQ.2) THEN

WRITE (200, 9315)
WRITE(200, 9316)
WRITE(200,9317)
WRITE(200,9318)
WRITE(200,7016)
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WITE(200,7017)
WRITE (200, 7018)
WMITE(200,9319)
WRITE(200,9320)
WRITE(200,7019)
WRITE(200,7020)
WRITE(200,7021)
WRITE(200,9321)
WRITE(200,7022)
WITE(200,7023)
WITE(200,7024)
WRITE(200,702S)
WRITE(200,9322)
RITE(200,9323)
WRITE(200,9324)
WRITE(200,9325)
WRITE 1200,9326)
WRITE(200,9327)
WnITE(200,7026)
WRITE(200,9328)
WRITE(200,9329)
WRITE(200,9330)

ENDIF
4770 CONTINUE

ENDIF
XN-HN+1

ENDIF
IF (GTNAT(DESNUM (COLUMN,ROW)).EQ.1) THEN

CIADREO-6.56-
ELSEIF GTNAT(DESNUM(COLUHN,ROW)).EQ.2) THEN

CLADRHO-7.90
ELSEIF (GTHAT(DESUM(COLUMN,ROW)).EQ.3) THEN

CLADRHO-8.19
ENDIF
MRTE(30,4780) LN, G4L(COLUMRW), (-1*CLADREO),-

c GTIRSURF,
c (-l*GTORSURF), (-*GTOPSURF), GTBOTSURF,

* C BPRADNIVICOLUHN,ROW)
4780 FORMATIT1,14,T6,14,T11,FB.5,T25,14,1X,14,1X,14,1X,I4,

c ' IP:N-l -',13,' S Guide tube region')
LN-LN+1

* Write the moderator cells within the GT in this BPR universe.
IF (SUREVALUESPEC (PCLADTOPSURF).GE.

c SURFVALUESPEC(GTTOPSUF)) THN 
WRITE(30,4790) IN, BMODML, -l*MODDENSITY),

c (-1*GTIRSURF),
c BPOCORSURF, (-l*GTTOPSURF), GTEOTSURF,
c DPRAUNIV(COLUN,ROW)

4790 FORMITCT1,14,T6,14,Tll,F8.5,T25,14,.X, 4,1X,14,1X,r4,
c ' IMP:N-1 U-',13,
c ' $ Borated moderator inside guide tube')

LN-LN+1
ELSEIF (SURFVALUESPEC(BPCLADTOPSURF).LT.

c SURFVALUESPEC(GTTOPSURF)) TEN
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C
C
C

4800
c
C

C
C

4810
C

WRITE (30,4800) L, BMODML, (-l*MODDENSITY),
(-1*GTIRSURF),
SPOCORSURF, (-l*BCLADTOPSURF), GTBOTSURF,
BPRAUNIV (COLUMN, ROW)
FOP.MAT(Ti,14,T6,14,Tii,F8.5,T25,14,iX,14,lX,14,lX,14,

ItP:N-1 U-1,I3,
$ Borated moderator inside guide tube')

LN-LN+i
ENDIF
RITE(30,4810) L, MOOML, .(-l*HODDENSITY),

(-i*BPOCORSURF), (-i*BPCLADBOTTOMSURF), GTBOTSURF,
BPR&UNIV (COLUMN, ROW)
fORMAT(T1,14,T6,14,Ti1,F8.S,T25,14,iX,r4, 1KX,4,
' IHP:N-1 U',I3,' S Borated moderator inside guide tube')
LN-LN+1

* Loop through the regions above the BPR (i.e. the appropriate uppe]
regions)
* Define the upper region lower surface.

DO 4850 REGION-i,NUMREGABOYEBE RA
* Determine the current upper region's lower surface specification.

IF REGION.EQ.1) THEN
REGIONTOPSURF-SYSTEMTOP
CURRENTSURF-SURFV1LUESPEC(SYSTEHTOP)-

c REGABOVESPRA(REGION,1)
ENDIF
CURRENTSURFYUFVALUESPEC(REGIONTOPSUEF)-

c REGABOVEBPRA(REGION,1).
IF REGION.EQ.NUMREGAB0VEBPRA) THEN

REGIONBOTTOMSURF-UEFTOPSURF
ELSE
CDRRENTSDRFLABEL-D
DO 4820 V-i,(SN-i)

IF (SURFTYESPEC(V).EQ.1PZQ) THEN
IF (ABS(SURFVALUESPEC(V)-CUPRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

4820 CONTINUE
IF (CORRENTSURFLABEL.EQ.0) THEN

REGIONBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+i

ELSE
REGIONBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ENDIF

* Write the cell specification for the BPR universe upper region.
IF REGION.EQ.l) THUE

WRITE(30,4830) LN, FRUREGIONML(COLUHN, ROW, REGION),
c (-l*REGABOVEBPR&(REGION,2)),
c REGIONBOTTOMSURF, BPRAUNIV(COLUMN,ROW), REGION

4830 FORMATCT,I4,T6,14,Tll,F8.5,T25,14,

r core
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c ' IMP:N- U,13,' S Upper core region ',12)
W-LN1
REGIONTOPSURF-REG!ONBOTTOMSURF

ELSE
WRITE(30,4840) L, FRUREGIONML(COLUMN,ROW,REGION),

c (-l*RiEGABOVEBPRAREGION,2))* (-*REGIONTOPSURF),
c REGIONBOTTOMSURF, PRAUNIV(COLUMNROW), REGION

4640 FORMAT(Ti,14,T6,14,T,F8.5,T25,14,IX,14,
c ' IP:N-i U-',13, S Upper core region ',12)

LN-LN+-
REGIONTOPSURF-REGIONBOTTOMSURF

ENDIF
4850 CONTINUE

SPACIEIGHT-0.0
* Loop through the spacer and moderator regions along the axial
* length of the BPR (from top to bottom).

00 460 SPN-1,NUM0FSPACERS(DESNUM(COLUMN,ROW))
SPACHEIGHT-SPACHEIGET+SPACERHEIGHT(DESUM (COLUMN,ROW),SPN)

4860 CONTINUE
DO 4940 SPN-i,NUKOFSPACERS(DESNUM(COLUMN,ROW))

* Define the homogenized spacer region bounding surfaces.
IF (SPN.EQ.l) THEN

SPACERTOPSURF-UEFBOTTOMSURF
CURENTSURF-SURFYALUESPEC(UEFBOTTONSURF)-

c SPACERHEIGHT(DESNUM(COLUMN,ROW),SPN)
CURRENTSURFLABEL-0
DO 470 V-i,(SN-i)

IF (SURFTYPESPECV).EQ.'PZ') TEEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF) .LT. (0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

4970 CONTINUE
IF (CURRENTSURFLRBEL.EQ.0) THEN

SPACERBOTTOMSURF-SN
SURFTYPESPEC(SN-'PZ'
SURFVALUESPEC(SN)-CURRENTSURP
SN'SN+I

ELSE
SPACERBOTTotSURF-CURRENTSURFLABEL

ENDIF
WATERREGIONTOPSURF-SPACERBOTTOMSURF
CURRENTSURFSPACERDIST(DESNUH(COLUMN,ROW),(SPN+I))
CURRENTSURFLABEL-0
DO 4880 V-i,(SN-i)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

4880 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN
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VATERREGIONBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
WATERREGIONBOTTOMSURF-CUIRRENTSURFLABEL

ENDIF
ELSEIF ((SN.NE.1).AND.(SPN.NE.

c NUNOFSPACERS(DESNUM(COLUMN,ROW)))) THEN
SPACERTOPSURF-WATEMREGIONBOTTOMSURF

C

4890

4i00

C

SPACERHEIGHT (DESNUM (COLUMN, ROW), SPN)
CURRENTSURFLADEL-O
DO 490 V-i,(SN-i)

IF (SURFTYFESPEC(V).EQ.'PZ') TEEN
IF (ABS(SURFVALUESPEC(V)-CURENTSURF).LT.(0.0001)) T

CURRENTSURFLABEL-V
'EXIT

ENDIF
ENDIF

CONTINUE
IF CURRENTSURElABEL.EQ.0) THEN

SPACERBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZI
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+z

ELSE
SPACERBOTTOMSURF-CURRENTSURFLABEL

ENDIF
WATERREGIONTOPSURF-SPACEBBOTTO SURF
CURRENTSURF-SPACERDIST(DESNUM(COLUMN,ROW),(SPN+1))
CURRENTSURFLABEL-0
DO 4900 V-i,(SN-i)

IF (SUREYPESPEC(V).EQ.'IPZ') THEN
If (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) Tl

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

WATERREGIONBOTTOMSURF-SN
SURETYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN41

ELSE
WATERREGIONBOTTOMSURF-CURENTSURFLAEL

ENDIF
ELSEIF (SfK.E.NUMOFSPACERS(DESNUM(COLUMN,ROW))) THEN

SPACERTOPSURF-WATERREGIONBOTTOSURF
CURRENTSURF-SURFVALUESPEC(NATERREGIONBOTTOMSURF)-
SPACEREEIGT (DESNUM(COLUMN,ROW),SPN)
CURRENTSURFLABEL-0
DO 4910 V-, (SN-i)

HEN

HiEN
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IF (SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS (SMU ALUESPEC(V)-CURENTSURF) .LT. (0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIr

4910 CONTINUE
IF (CURENTSURFEAEL.EQ.0) THEN

SPACERBOTTO(URF-SN
SURFTYPESPEC (SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
SPACERBOTTOHSURF-CURRENTSURFLABEL

ENDIF
WATERREGIONTOPSURF-SPACERBOTTOMSURF
WATERREGIOBOTTOMS URF-NODEBOTTO MSURF

ENDIF
* Write the current homogenized spacer region cell in this BPR universe.

WRITE(30,4920) L, HOMOSPACMLNDM(DESNUM(COLUMN,ROW),SPN),
c (-l*EOMOSPACERDEN(DESNUM(COLUMN,ROW),SPN)), GTORSURF,
c (-1*SPACERTOPSURF), SPACERBOTTOMSURF, PRANIV(COLUMN,ROW),
c SPN

4920 F01MT(T,I4,T6,I4,Tll,G14.8,T25,14,lX,I4,IX,I4,
c ' IHP:N-1 -',13,' S Homogenized region for pacer ',12)

LN-LN+l
* Write the water region cell below the current homogenized spacer cell
in this BPR universe.

*WRITE(30,4930) LN, SHODML, (l*HODDENSITY), GTORSURF,
c (-1'*ATERREGIONTOPSURF), ATERREGIONBOTTONSURF,

* c BPRAUNIV(COLUMN,BOW)
4930 FORMAT(Tl,14,T6,4,Til,rlO.,T25,14,1X,I4,lX,14,

c ' IHP:N-lU-',I 3 ,' $ Borated moderator')
LN-LN+l

4940 CONTINUE

*********. ********************************** **********************

**************************************i************.*********** **
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**************************..*************************************

****.******************e-****** *******************************

ELSEIF (WBPRA(BPLKNUM(COLUM,ROW)).EQ.3) THEN
DO 5110 CNPNODE-1,NUHOFBPEANODES(BANKNUM(COLUMN,ROW))

* Define the upper end-fitting bottom surface.
CURENTSURF-SPACERDIST (DESNUM(COLUMN,ROW),l)+

c ENDFITHEIGIT(DESNUM(COLUMN,ROW),2)
CURRENTSURFLABEL-0
DO 4950 V-i,(SN-l)

IF SURFTYPESPEC(V).EQ.'PZ') TEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLASEL-V
EXIT

ENDIF
ENDIF

4950. CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

VEFBOTTOHSURF-SN
SURFTYPESPECSN)-'PZ'
SURF'ALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
VEFBOTTOMSURF-CURRENTSURFLABEL

ENDIF
* Define the upper end-fitting top surface.

CURRENTSURF-SPACERDIST(DESNUM(COWMN,ROW),1)+
c ENDFITHEIGHT(DESNUM(COLUMN,ROW),1)+
C ENDFITHEIGHT(DESNUM(COLUMN,ROW),2)

CURRENTSURFLABEL-0
DO 4960 V-i,(SN-1)

IF SURFTYPESPEC(V).EQ.IPZ') THEN
IF (ABS(SURFVALUESPEC(V)-CUPRENTSURF).LT.(0.0001)) TEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

4960 CONTINUE
IF CURRENTSURFIABEL.EQ.0) TEEN

UEFTOPSURF*SN
SURFTYPESPEC(SN)-'PZ'
SURFVYAESPEC(SN)-CURRENTSURF
SN-SN+i

ELSE
UEFTOPSURF-CURRENTSURFLABEL

ENDIF
* Define the inner 9PR cladding inner radius.

CURRENTSURF-BPRAXDIN (BANKNUH(COLUMN, ROW), 1)
CURRENTSURFLABEL-0
DO 4970 V-i, (SN-i)

IF (SURFTYPESPC(V).EQ.'CZ') THEN
IF (ABS(SUREVALUESPECCV)-CURRENTSURF).LT.(0.0061)) THEN
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CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

4970 CONTINUE
IF CURRENTSURFLABEL.EQ.0) TEN

BPICIRSURF-SN
StRFTYPESPEC(SN)-'CZ'
SURF'ALUESPEC(SN)-CURRENTSURF
SN-SN+.

ELSE
BPICIRSURF-CURRENTSURFLABEL

ENDIF
* Define the inner PR cladding outer radius.

CURRENTSURF-BPRAXDIH(BANICHU(COLUMN,ROW),2)
CURRENTSURLMAEL'0
DO 4980 V-i,(SN-i)

IF (SURETYPESPEC(V).EQ.'CZ') THEN
IF ABS(SMRFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFABEL-V
EXIT

ENDIF
ENDIF

4980 CONTINUE
IF CURRENTSURFLAEL.EQ.0) TEEN

BPICORSORF-SN
SURFTYPESPEC(SN) -'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPICORSURF-CURRENTSURFLABEL

ENDIF
* Define the BP absorber inner radius.

CURRENTSURF-BPRAXDIH(BANKCUM(COLUMN,ROW),3)
CURRENTSURMLBEL-O'
DO 4990 V-i,(SN-1)

IF I(SURFYPESPEC(V).EQ.'CZt) TEN
IF (ABS(SURIFYLUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRZNTSURFLABEL-V
EXIT

ENDIF
ENDIF

4990 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

BPIRSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC (SN) CURENTSURF
SN-SN+1

ELSE
BPIRSURF-CRRENTSORFLABEL

ENDIF
* Define' the BP absorber outer radius.

CURRENTSURF-FRAXDIM(BANKNUM(COLUMN,ROW),4)
CURRENTSURFLABEL-0
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DO 5000 V-i,(SN-l1
IF (SURFTYPESPEC(V).EQ.'CV) THEN

IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN
CURRENTSURFLASEL-V
EXIT

ENDIF
ENDIF

5000 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

SPORSURF-SN
SURFTYPESPEC(SN)-'CZI
SURFVAUESPEC(SN)-CURRENTSURF
SN-SNv1

ELSE
BPORSURF-CURRENTSURFLABEL

ENDIF
* Define the outer BPR cladding inner radius.

CURRENTSURF-BPRAXDINHBANXUM(COLUMN,ROW) ,5)

CURRENTSURFLABEL-0
DO 5020 V-i,(SN-1)

IF (SU1FTYPESPEC(V).EQ.'CZ') THEN
IF (ABS(SURFYALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

5010 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

BPOCIRSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SNf1

ELSE
BPOCIRSURF-CURRENTSURFLABEL

ENDIF
* Define the outer BPR cladding outer radius.

CURRENTSURFBPRAXDr (BANKNUM(COLUMNROW),6)
CURRENTSURFLABEL-0
DO 5020 V-1,(SN-i)

IF SURFTYPESPECV).EQ.'CZ') THEN
IF (ABS(SURFVALUESPFC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLASEL-V
EXIT

ENDIF
ENDIF

5020 CONTINUE
IF (CURRENTSURFLBEL.EQ.0) THEN

EPOCORSURF-SN
SURFTYPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+I

ELSE
BPOCORSURF-CURRENTSURFLABEL

ENDIF
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* Define the BP node bounding urfaces.
IF (MCNPNODE.EQ.I) THEN

TOTBPREIGHT-0.0
DO 5030 Z-1,NUMOFBPRANODES(BANNUM(COLUMN,ROW))

TOTBPRE!GHT-TOTSBPEIGHT+
C MCNPBPRAREIGHT (RANKNUM(COLUMN, ROW) I Z)

5030 CONTINUE
CURRENTSURF-BOTSPNODEREIGHT(BANNUMK(COLUMN,ROW))+

c TOTBPREIGHT
IF (CORRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) THEN

CURRENTSURF-SURFVALUESPEC(UEETOPSURF)
ENDIF
CURRENTSURFABEL-0
DO 5040 V-I,(SN-1)

IF (SURFTYESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

5040 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

TOPBPNODETOPSURF-SN
SURFTYPESPEC(SN)-IPZ'
SUREVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE .
TOPBPNODETOPSUR F-CURRETSURFLABEL

ENDrF
BPNODETOPSURF-TOPBPNODETOPSURF
CURRENTSURF-SURFVMLUESPEC (EPNODETOPSURF) -

c IMCNPBPRAXEIGBT EANXNMt(COLUMN,ROW),MCNPNODE)
IF (CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) THEN

CURRENTSURE-SURFVALUESPEC(ULFTOPSURF)
ENDIF
CURRENTSURFLAEEL-0
DO 5050 V-i,(SN-i)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURPLABEL-V
EXIT

ENDIF
ENDIF

5050 CONTINUE
IF CURRENTSURFLABEL.EQ.O) THEN

BPNODEBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFALUESPEC (SN)-CURRENTSURF
SN-SN+1

ELSE
BPNODEBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ELSEIF (HCNPNODE.NE.1) THEN

EPNODETOPSURF-BPNODEBOTTOMSURF



Waste Package Operations Engineering Calculation

Tlde: CRC R tacfivit Cdculations for Sequoyah Unit 2
Document Identifier: BOOOOOO-017170210-00006 REV 00 Attachment L Page 633 of 656

CuRRENTSURF-SURFVaLUESPEC (BPNODETOPSURF) -
c MCNPBPPAHEIGHT (BANKNUM (COLUMN, ROW) ,MCNPNODE)

IF (CURRENTSURF.GE.SURVALUESPEC(UEFTOPSURF)) THEN
CURRENTSURE-SURFVALUESPEC(UEFTOPSURF)

ENDIF
CURRENTSURELABEL-0
DO 5070 V-i,(SN-iJ

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF ABS(SRFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFIABEL-V
EXIT

ENDIF
ENDIF

5070 CONTINUE
IF (CURRENTSVRFLABEL.EQ.0) THEN

BPNODEBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVMLUESPEC(SN)-CURRENTSURF
SN-SN41

ELSE
BPNODEBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ENDIF

IF (SURFVALUESPEC(BPNODEBOTTOMSURF).LT.
c SURFVALUESPEC(UEFTOPSURF)) THEN
Write the BP node cells in this BPR universe.

IF (BPRABSNODE(BANKNUM(COLUMN,ROW),HCNPNODE).EQ.'Y').AND.
c (BPNONABSMAT (BANNM (COLUMN,ROW)).EQ.1)) THEN

MRTE(30,5080) LN, BPNODEML,
c (-*AL203DENSITY(BANKNUM(COLUMNROW))), (-1*BPORSURF),
c BPIRSURF, -I*BPNODETOPSURF), BPNODEBOTTOMSURF,
c BPRAUNIV(COLUMNROW), MCNPNODE

5080 FORMAT(T,14,T6,4,T11,G4.6,T25,14,1X,14,1X,14,
c 1X,I4,' IPsN-1 U-',I3,' B Burnable poison node ',12)

LN-LN+l
BPNODEML-BPNODEML+1

ELSEIF ((BPRABSNODE(ANXNMt(COLUMN,ROW),MCNPNODE).EQ.'Y).1ND.
c (BPNONAESHAT (BANNUM(COLUMN,ROW)).NE.1)) THEN

WRITE(30,5090) N, BPNODEML,
c (-l*NONBPMATDATA(BANKNUM(COLUMN,ROW), 1)), (-1*BPORSURF),
c BPIRSURF, (-l*BPNODETOPSURF), BPNODEBOTTOMSURF,
c BPRAUNIV(COLUMN,ROW), NCNPNODE

5090 FORMAT(TI,14,6,4,Tll,Gl4.6,T25,14,1X,14,1X,I4,
c 1X,I4,' IMP:U-1 U-'1,3,' $ Burnable poison node ',12)

LK-LN+1
BPNODEML-BPNODEHL+l

ELSE
WRITE(30,5100) N, BPNODENL,

c (-l*BPDENTOGO(COLMN,ROW,MCNPNODE), (-1*BPORSURF),
c BPIRSURF, -l*BPNODETOPSURF), BPNODEBOTTOMSURF,
c BPRAUNIV(COLUMN,ROW), MCNPNODE

5100 FORMAT(Tl,14,T6,14,Tll,G14.6,T25,14,lX,14,IX,I4,
c IX,I4,' IMP:N-1 U-',13,' S Burnable poison node ',12)

LN-LN+1
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BPNODEL-3PN0DE0f+1
ENDIF
ENDIF

5110 CONTINUE
* Define the BPR cladding top surface.

CURRENTSURF-TOTSPHEIGHT+
c BOTBPNODEREIGHT (BNKUMH(COLUMN,ROW))+
c BPRPLEN(BANKNUM(COLUMN,ROW),1)

IF (CURRENTSURF.GE.SURFVALUESPEC(UEFTOPSURF)) THEN
CURRENTSURF-SUREVALUESPEC(UEITOPSURF)

ENDIF
CURRENTSURFLASEL-0
DO 5120 V-1,(SN-1)

IF SURFTYESPEC(V).EQ.'PZ') TEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURENTSURFLABEL-V
EXIT

ENDIF _
ENDI

5120 CONTINUE
IF CURRENTSURFLABEL.EQ.O) THEN

BPCLADTOFSURF-SN
SURETYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPCLADTOPSURF-CU=RENTSURFLABEL

ENDIF
* Define the BPR cladding bottom surface.

CURRENTSURF-BOTBPNODEHEIGET (ENENUM(COLUMN,ROW))-
c BPRPLEN (BANKNUM (COLUMN, ROW), 2)

CURRENTSURFIABEL-0
DO 5130 V-i, (SN-1)

IF (SURFTYPESPEC(V).EQ. 'PZ') THEN
IF S(SMRFVALUFSPEC(V)-CURRENTSURF) .LT. (0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

5130 CONTINUE
IF (CURRENTSURFLABEL.EQ.O) TEEN

BPCLADBOTTOSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPCLADBOTTOMSURF-CURRENTSURFLABEL

ENDIF
* Write the inner EP-to-cladding gap cell in this BPR universe.

WRITE(30,5140) L, (-l*EPIRSDRF), PICORSURF,
c (-l*TOPBPNODETOPSURF),
c BPNODEBOTTOMSURF, BPRAUNIV(COWUMN,ROW)

5140 FORMAT(T1,14,T6,'0',T25,14,1X,14,1X,14,lX,I4,
c IMP:N-1 U-',I3,
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c $ Burnable poison-to-cladding gap')
LN-LN+1

Write the outer BP-to-cladding gap cell in this BPR universe.
WRITE(30,5150) LN, -1*BPOCIRSURF), BPORSURF,

c (-l*TOBPNODETOPSUJRF),
c BPNODEBOTTOWSURF, BRAUNIV(COLUMN,ROW)

5150 FORMAT(Tl,14,T6,'0',T25,I4,lX,14,lX,14,1X,14,
c ' IHP:N-1 U-',13,
c ' $ Burnable poison-to-cladding gap')

LN-LN+1-
* Write the annular water cell in this BPR universe.

WRITE(30,5160) L, BMODML,
c (-1*MODDENSITY), (-1D*PCRSURF),
c (-1*TOPBPNODETOPSURF),
c BPNODEBOTTOSURF, PRAUNrV(COLUMN,ROW)

5160 FORMAT(T1,14,T6,r4,T,G4.6,T25,4,1I,14,lX,r4,
c ' IMP:N-1 U',13,
c a $ Burnable poison-to-cladding gap')

LN-+l
* Write the BPR cladding cell in this BPR universe.
* Determine if the PR cladding material specification has
* previously been defined. If it has been previously defined, determine
* the cladding material specification label.

CLADkMLUNIQUE-. TRUE.
LEAVE-. FALSE.
IF (COLUM.NE.l).AND.(ROW.NE.l)) THEN

DO 5180 RDO-i,(W-1)
Do 5170 CO-iS0

IF (NKNUH(CO,RO).NE.0) TEEN
IF (NXDESBANKNUH (CO,RO)).EQ.'BPRA ') THEN

IF BPRCLADM4T( WAUMM(COLUMN,ROW)) .EQ.
c BPRCLADMTlBATMNUH(CO,RO))) THEN

CLADMLUNIQUE-.FALSE.
LEAVE-.TRUE.
BPCLADML(COLUMN, ROW)-BPCLADML(CO,RO)
EXIT

ENDIF
ENDIF
ENDIF

5170 CONTINUE
IF (LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

5160 CONTINUE
IF LEAVE.EQ..FALSE.) THEN

DO 5200 RO-ROW,ROW
DO 5190 CO-, (COLUMN-i)

IF (BANK NUM(CO,RO).NE.0) THEN
IF (BANKDES(BANKNUM(CORO).EQ.'iPRk ') THEN

IF (PRCLADMT(BAKNU(COWUM,ROW)).EQ.
c BPRCLADMAT(BANKNNUM(CO,RO))) THEN

CLADELUNIQUE-.FALSE.
LEAVE-.TRUE.
BICLADML (COLUMN, ROW) -BPCLADML (CO, RO)
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EXIT
ENDIF

ENDIF
ENDIF

5190 CONTINUE
IF (LEAVE.EQ..TRU.L) THEN

EXIT
ENDIF

5200 CONTINUE
ENDIF

ELSEIF ((COLUHN.EQ.1) .ND. (ROW.NE.1)) TEEN
DO-5220 RO-1, (ROW-1

DO 5210 CO-2,50
IF (NKNUM(CORO).NE.0) THEN
IF (BANKDES(BPNKNUMCO,RO)).EQ.'BPRA ') THEN

IF (BPRCLADST(BANNU (COLUMN,ROW)). Q.
EPRCLADMATBANKNUM(CO,RO))).THEN

CLADMLUNIQUE=.FALSE.
LEAVE-.TRUE.
BPCLADML(COLUMN,ROW)-BPCADMLA(CO,RO)
EXIT

ENDIF
ENDIF
ENDIF

5210 CONTINUE
IF LEAVE.EQ..TRUE.) TEN

EXIT
ENDIF

5220 CONTINUE
ELSEIF ((RO.EQ.1).AND.(COLUMN.NE.1)) THEN

DO 5240 RO-1,1
DO 5230 CO-1,(COLUWN-1)

IF (BANKNUM(CORO).NE.0) THEN
IF (EANKDES(BANKNUM(CO,RO)).NE.'BPRA ') THEN

IF (PRCLADMAT(BANENUM(COLUMN,ROW)).EQ.
c BPRCLADMAT(BANKNUM(CO,RO))) THEN

CLADMUNIQUE-.FALSE.
LEAVE-.TRUE.
BPCLADm (COLUMN, ROW) -BPCLADML (CO, RO)
EXIT

ENDIF
ENDIF
ENDIF

5230 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

ExIT
ENDIF

5240 CONTINUE
ENDIF
IF (CLADMLUNIQUE.EQ..TRUE.) TEN

BPCLADML (COLUMN, ROW) -MN
* Check BPR Cladding Material

IF (BPRCLADMAT(BANKNUM(COLUMN,ROW)).EQ.1) THEN
DO 5250 C-1,2
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IF C.EQ.1) TEN.
WRITE(200,9300) BPCLADML(COLUMN,ROW)

ELSEIF C.EQ.2) THEN
WRITE(200,9301)
WRITE(200, 7000)
WRITE(200,7001)
WRITE (200,7002)
WRITE(200,9302)
WRITE(200,7003)
WRITE(200,7004)
WRITE(200,7005)
WRITE(200,9303)
WRITE(200,9304)

ENDIF
5250 CONTINUE

ELSEIF (BPRCLADMAT(BANKNUM(COLUMN,ROW))
c .EQ.2) THEN

DO 5260 C-1,2
IF C.EQ.1) THEN

WRITE(200,9305) PCLADML(COLUMN,ROW)
ELSEIF C.EQ.2) TEEN

WRITE (200, 9306)
WRITE(200,9307)
WRITE(200,9308)
WRITE(200,9309)
WRITE (200, 9310)
WITE(200,7006)
WRITE(200,7007)
WRITE(200,7008)
WRITE(200,9311)
WRITE (200, 9312)
WRITE(200,7009)
WRITE(200,7010)
WRITE(200,7011)

RTE (200, 9313)
WRITE(200,7012)
WRITE(200,7013)
WRITE(200,7014)
WRITE(200,7015)

ENDIF
5260 CONTINUE

ELSEIF BPRCLADMT (BANKNUM(COLUMNROW))
c .EQ.3) THEN

DO 5270 C-1,2
IF C.EQ.1) THEN

WRITE(200,9314) BCLADML(COLUMN,ROW)
ELSEIF (C.EQ.2) TEN

WRITE(200, 9315)
WRITE(200,9316)
WRITE(200,9317)
WRITE(200,9318)
WRITE(200,7016)
WRITE(200,7017)
WRITE(200,7018)
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WRITE(200,9319)
HRITE(200,9320)
WRITE(200,7019)
WRITE (200,7020)
WRITE(200,7021)
WRITE(200, 9321)
WRITE(200,7022)
WRITE(200,7023)
WRITE(200,7024)
WRITE(200,7025)
WRITE(200,9322)
WRITE(200,9323)
WRITE(200,9324)
WRITE(200, 9325)
WRITE(200,9326)
WRITE(200,9327)
WRITE(200,7026)
WRITE(200,9328)
WRITE(200,9329)
WITE(200,9330)

ENDIF
5270 CONTINUE

ENDIF
HN-HN+1

ENDIF
IF BPRCLADMAT(BANKNUM(COLUMN,ROW)).EQ.1) THEN'

CLADRHO-6.56
ELSEIF (PRCLADCAT(BANKNUM(COLUMN,ROW)).EQ.2) THEN

CLADRHO-7.90
EISEIF (BPRCLDMAT(BANKNUM(COLUMN,ROW)).EQ.3) THEN

CLADRKO-8.19
ENDIF
WRITE(30,5280) LN, BECLADML(COLVNM,ROW), (-1*CLADRHO),

c BPOCIRSURF,
c (-lBPOCORSURF), (-l*BPCLIDOPSURF), PCLADBOTTOMSURF,
c BPRADNIV(COLUMN,ROW)

5280 FORMAT(T1,4,T,14,Tll,F8.5,T25,4,1X,r4,1X,14,1X,I4,
c ' HP:N-1 U-',13,' $BPR cladding')

LN-LN+1
WRITE(30,5290) LN, BPCLADML(COLUMN,ROW), (-*CLADREO),

c BPICIRSURF,
c (-*BFICORSURF), (-*BPCLADTOPSURF), PCLADBOTTOMSURF,
c BPRAUNIV COLDMN,ROW)

5290 FORMAT(T,I4,T6,I4,Tll,FS.5,T25,14,lX,14,iX,I4,lX,14,
C ' IMP:N-1 U-',13,' $ BPR cladding')

LN-LN+1
*- Write the BPR upper plenum cell in this BPR universe.
* Determine if the BPR upper plenum material specification has
* previously been defined. If it has been previously defined,
** the upper plenum material specification label.

DPRUPMLUNIQUE-.TRUE.
LEAVE-. FALSE.
IF ((COLUMN.NE.l).AND.(ROW.NE.l)) THEN

DO 5310 RO-1,(ROW-l)

determine
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DO 5300 CO-1, 50
IF (BANcNUMS(CO,RO). NE.0) THEN

IF (BANNEM(COLUMN,ROW).EQ.
c BANEIQM(CO,RO)) THEN

BPRUPNBUNIQUE-. FALSE.
LEAVE- .TRUE.
8PRUPML( COLUMNROW)-BPRUPML (CO RO)
EXIT

ENDIF
ENDIF

5300 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

5310 CONTINUE
IF LEAVE.EQ..FALSE.) THEN

DO 5330 RO-ROW,ROW
DO 5320 CO-i,(COLUMN-1)

IF (BANNUM(CO,RO).NE.0) THEN
IF BANKN3N(COLUMNROW).EQ.

c SANXOM (CO, RO)) TEN
BPRUPMLUNIQUE-.FALSE.
LEAVE-.TRUE.
BPRUPML(COLUMN,ROW)-BPRUPHL(CO,RO)
EXIT

ENDIF
ENDIF

5320 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

5330 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.1).AND.(ROW.NE.1)) THEN
DO 5350 RD-1,(RO-1)

DO 5340 CO-1,50
IF (BANKNU{MCO.ED).NE.0) THEN

IF (BANNUM (COLUMN, ROW) .EQ.
BANKNUM(CO,RO)) THEN
BPROPMIUNIQUE-.FALSE.
LEAVE-. TRUE.
BPRUPML(COLUMN,ROW)-BPRUPML(CO,RO)
EXIT

ENDIF
ENDIF

5340 CONTINUE
IF LEAVE.EQ..TRUE.) THER

EXIT
ENDIF

5350 CONTINUE
ELSEIF ((ROW.EQ.1).AND.(COLUMN.NE.1)) THEN

DO 5370 RO-1,1
DO 5360 CO-i,(COLUMN-i)

IF BANKNU(CORO).NE.O) THEN
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IF (BANKNUM(COLUMN,ROW).EQ.
c BWNNUM(CO,RO)) THEN

BPRUPMLUNIQUE-.FALSE.
LEAVE-.TRUE.
BPRUPHL(COLUMN,ROW)-BPRUPML(CO,RO)
EXIT

ENDIF
ENDIF

5360 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

5370 CONTINUE
ENDIF

IF (SUREVALUESPEC(TOPBPNODETOPSUR). LT.
C SURFVALUESPEC(UEFTOPSURF)) THEN

IF (BPRUPMUNIQUE.EQ..TRUE.) THEN
BPRUPML (COLUMN, ROW) -MN

* Check Burnable Poison Rod Upper Plenum Regions
DO 5400 C1,BPRUPLENMAT(BANENUM(COLUMN,ROW),2)

IF (C.EQ.1) THEN
WRITE (200,5380) PRUPHL(COLUMN,ROW),

C BPRUPLENZAIDS (BANNM (COLUMN, ROW), C),
c (-l*BPRUPLENWTS (BARKNUM (COLUMN, ROW), C))

5380 FORHAT(Tl,'M',14,T9,A9,3X,G14.6,
c ' $ Burnable Poison Rod Upper Plenum')

ELSE
WRITE(200,5390)

c BPRUPLENZAIDS(BANNUM (COLUMN,ROW),C),
c (-*BPRUPLENWTS(SBANKNUM(COLUMN,ROW),C))

5S390 FORMAT(T9,A9,3X,.G14 .6)
ENDIF

5400 CONTINUE
* IN-MN4 1

ENDIF
WRITE(30,5410) LN, BPRUPNL(COLUHN,ROW),

c (-1*BPRUPLENAT(BANXNNM(COLMN,ROW),i)),
c TOPBPNODETOPSURF,
c (-1*BPCLADTOPSURF), -1*BPCLADIRSURF),
c BPRAUNIV(COLUMN,ROW)

5410 FOMAT(Tl,14,T6,14,Tll,FB.S,T25,14,1X,14,2X,14,
c . ' IMP:N-l -',I3, $ BPR upper plenum region')

LN-LN+l
ENDIF

* Write the BPR. lower plenum cell lower end plug) in this PR universe.
* Determine if the BPR lower plenum material specification has
* previously been defined. If it has been previously defined, determine
* the lower plenum material specification label.

BPRLPHLUNIQUE-.TRUE.
LEAVE-.FALSE.
IF ((COLUMN.NE.l).AND.IROW.VE.l)) THEN

DO 5430 O-1,(ROW-1)
DO 5420 CO-1,50

IF (BRNNUM(CO,RO).NE.0) THEN
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IF (BANKNUM(COLUMNROW).EQ.ANKNUM(CO,ROJ) THEN
BPRLPNUNIQUE-.FALSE.
LEAVE-. TRUE.
BPRLPHL(COLUMN,ROW)-BPRLPNML(CRO)
EXIT

ENDIF
ENDIF

5420 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

5430 CONTINUE
IF LEAVE.EQ..FALSE.) THEN

DO 5450 RO-ROW,ROW
DO 5440 CO-, (COLUMN-i)

IF BANENUM(CO,RO).NE.0) THEN
IF (BANKNUM(COLWN,ROW).EQ.

C BANXNUM(CO,RO)) THEN
BPRLPMLUNIQUE-.FALSE.
LEAVE-.TRUE.
EPRLMHL(COLUMN,ROW)-BPRLPL (CO,RO)
EXIT

ENDIF
ENDIF.

5440 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

5450 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.1).AND.(ROW.NE.i)) THEN
DO 5470 RO'l,(ROW-l)

DO 5460 CO-1,50
IF BANKNUM(CO,RO).NE.0) THEN

IF (BANKNUM(COLUMN,R0W).EQ.
c BANKNUM(CORO)) THEN

BPRLPMUNIQUE-.FALSE.
LEAVE-. TRUE.
BPRLPML(COLUMN,ROW)-BPRLPML(CO,RO)
EXIT

ENDIF
ENDIF

5460 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

5470 CONTINUE
ELSEIF (ROW.EQ.1).AND.(COLUMN.NE.I1) THEN

DO 5490 RO-1,1
DO'5480 CO-i,(COLUMN-1)

IF (SANKNM(C,RO).NE.0) THEN
IF (BANKNUM(COLUMN,ROW).EQ.

C BANKNUM(CO,RO)) THEN
BPRLPHLUNIQUE-.FALSE.
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LEAVE-.TRUE.
RPRLPL (COLUMN, ROW) BPRLP (CO* RO)
EXIT

ENDIF
ENDIF

54E0 CONTINUE
IF LEAVE.EQ..TRUE.) THEN *

EXIT
ENDIF

5490 CONTINUE
ENDIF
IF (BPRLPMLUNIQUE.EQ..TRUE.) THEN

BPRLPML (COLUHN, ROW) -MN
* Check Burnable Poison Rod Lower Plenum Regions

DO 5520 C-1,BPRLPLENMAT(ENENaM(COLUMNROW),2)
IF (C.EQ.1) THEN

WRITE(200,5500) PRLPHMLCOLUMN,ROW),
C BPRLPLENZAIDS(BANKNUM(COLUMN,ROW),C),
C (-i*BPRLPLENWTS(BANKNUM(COLMN,ROW) ,C))

5500 FORMAT(Ti, 'H',4,T9,A9,3X,G14.6,
c ! $ Burnable Poison Rod Lower lenum')

551(

552C

S53C

ELSE
WRITE(200,5510)

c BPRLPLENZAIDS(BANKNUM(COLUM4,ROW),C),
c (-I *PRLPLENWTS(BANKNUM(COLUMN,ROW),C))

o FORMAT(T9,A9,3X,G14.6)
ENDIF

CONTINUE
MN-MN+1

ENDIF
WRITE(30,5530) IN, BPRLPML(COLUMN,ROW),

c (-I*BPRLPLEIAT(BANKNH(COLUMN,ROW),l)), BPCLADBOTTOMSURF,
C (-1*BPNODEBOTTOMSURF), (-I*BPCLADIRSURF),
c BPRAUNIV(COLUMN,ROW)

FOPMAT(Ti,14,T6,14,TlI,FS.5,T25,24,12,14,LX,14,
c ' MPsN-1 U-',S3,' S BPR lower plenum region')

IN-INtl
Loop through the regions above the BPR (i.e. the appropriate upper core*

regions)
* Define the upper region lower surface.

DO 5570 REGION-,HUMEEGABOVEPRL
* Determine the current upper region's lower surface specification.

IF (REGION.EQ.1) THEN
REGIONTOPSURF-SYSTEMTOP
CURRENTSURF-SURFVALUESPEC(SYSTEHTOP)-

c REGABOVEBPRA (REGION, 1)
ENDIF
CURRENTSURF-SURFVALUESPEC(REGIONTOPSURF)-

c REGAEOVEBPRA(REGION,1)
IF (REGION.EQ.NUMREGABOVEBPRA) THEN

REGIONBOTTOMSURF-UEFTOPSURF
ELSE
CURRENTSURFLABEL-0
DO 5540 V-i,(SN-i)
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IF SURETYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVAWUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

5540 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

REGIONBOTTOMSURF-SN
SURETYPESPEC (SN)-' PZ'
SURF MLUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
REGIONBOTTOSURE-CURRENTSURFLABEL

ENDIF
ENDIF

* Write the cell specification for the BPR universe upper region.
IF REGION.EQ.1) TEEN

WRITE(30,5550) LN, RUREGIONML(COLUMN,ROW,REGION),
c (-l*REGABOVEBPRA(REGION,2)),
e REGIONBOTTOMSURF, PRUNIV(COLDMN,ROW), REGION

5550 FORPMT(Tl,14,T6,14,TlI,FS.5,T25,I4,
e ' IP:N-1 U-',13,' $ Upper core region ,12)

LN-LN+l
REGIONTOPSURF-REGIONBOTTOMSURF

ELSE
WRITE(30,5560) LN, FRUREGIONML(COLUMN,ROW,REGION),

c (-1PREGABOVEBPRA(REGION,2)), (-l*REGIONTOPSURF),
e REGIONBOTTOMSURF, PRAUNIV(COLUMN,ROW), REGION

5560 FORMAT(T1,r4,T6,14,T 1,FS.5,T25,14,lX,14,
e ' IHP:N-1 U-1'3,' $ Upper core region ',12)

LN-LN+ -
REGIONTOPSURF-REGIONBOTTOLSURF

ENDIF
5570 CONTINUE

* Define the GT top surface.
CURPENTSURF-GTDATA(DESNUM(COLUMN,ROW),3)
IF (CURRENTSURF.GE*SURYVALUESPEC VEFTOPSURF)) THEN

CURRENTSURF-SURFVALUESPEC (UEFTOPSURF)
ENDIF
CURRENTSURFLABEL-0
DO 5580 V1, (SN-1)

IF (SURFYPESPEC(V).EQ.'PZ') TEEN
IF (ABS(SUREEALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CUZRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

5580 CONTINUE
IF (CURRENTSURFLBEL.EQ.0) THEN

GTTOPSuRF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1
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ELSE
GTTOPSURF-CURRENTSURFIABEL

ENDIF
* Define the GT bottom surface.

CORRENTSURF-GTDATA(DESNUM(COLUMN,ROW), 4)
CURRENTSURFLABEL-0
DO 5590 V-i,(SN-i)

IF (SURFTYPESPECV).EQ.'PZ') THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSORFLABEL-V
EXIT

ENDIF
ENDIF

5590 CONTINUE
IF (CURRENTSURFlABEL.EQ.Q) TEEN

GTBOTSURF-SN
SURFYPESPECSN-'IPZ'
SURFVALESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
GTBOTSURF-CURRENTSURFLAEEL

ENDIF
* Define the GT outer radius surface.

CURRENTSURF-GTDATA (DESNUM (COLUMN, ROW), 2)
CURRENTSUREIABEL-0
DO 5600 V-i,(SN-i)

IF SURFTYPESPEC(V).EQ.'CZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

5600 CONTINUE
IF (CURRENTSURELABEL.EQ.0) THEN

GTORSURr-SN
SURE YPESPEC(SN)-'CZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
GTORSURF-CURRENTSURFLABEL

ENDIF
* Define the CT inner radius surface.

CURRENTSURF-GTDATA(DESNUH(COLUMN,ROW),1)
-CURRENTSURFLABEL-0

DO 5610 V-i,(SN-i)
IP (SUR TYESPEC(V).EQ.0CZ') TE

IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN
CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

5610 CONTINUE
IF (CURRENTSURFLABEL.EQ.O) THEN

GTIRSURF-SN
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SURF7YPESPEC(SN)-'CZ'
SORFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
GTIRSORF-CURRENTSURFLABEL

ENDIF
* Define the lower end-fitting top surface.

CURRENTSURF-ENDFITBEIGHT(DESNUM(COUMN,ROW),2)
CURRENTSURFLBEL0
DO 5620 V-i,(SN-i)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS (SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

5620 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

SPLEFTOPSURF-SN
SQRFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
BPLEFTOPSURF-CURRENTSURFLABEL

ENDIF
* Write the lower end-fitting cell specification for this BPR universe.

IF SURFVALUESPEC(GTBOTSURF).GE.
c ENDFITHEIGHT(DESNUM(COLUMN,ROW),2)) THEN

WRITE(30,5630) LN, FRLEFHL (COLUMN,RO),
c (-I*LEFAT (DESNUM(COLUMN,ROW),1)), (-1*BPLEFTOPSURF),
c PRAUNIV(COLUMN,ROW)

5630 FORMT(Tl,14,T6,14,Tli,FS.5,T25,I4,'. IMP:N-1 U-.,13,
c ' $ Assembly lower end-fitting')

LN-LN+1
ELSE

WRITE(30,5640) L, FLEFML(COLUMN,RoW),
c (-*LEFMAT(DESNUM(COLUMN,ROW),1)), (-l*BPLEFTOSPURF),
c GTORSURF, BPRAUNIVICOLUMN,ROW)

5640 FORHAT(Tl,14,T6,14,Tll,F8.5,T25,14,IX,14,
c ' IMP:N-1 U-',I3,' S Assembly lower end-fitting')

LN-LN+l
WRITE(30,5650) LN, FRLEFML(COLUMNROW),

c (-l*LEFAT(DESNUM(COLUMN,ROW),1)), -1*GTBOTSURF),
c (-1*GTORSURF), PRAUNIV(COLUMN,ROW)

5650 FORMAT(T1,I4,T6,14,Tll,F8.S,T25,I4,1X,14,
c I lHPsN-1 U-1,13,' $ Assembly lower end-fitting')

LN-LN+1
ENDIF

* Write the upper end-fitting cell specification for this PR universe.
IF (SURFVAUESPECBPCADTOPSURF).LE.

C SURFVALUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTTOPSURF).LE.
c SURFVALUESPEC(UMEEOTTOSURF))) THEN

WRITE(30,5660) LN, FRUEFL(COLUMN,ROW),
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C (-*UEEAT(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-l*UEFTOPSURF), BPRAUNIV(COLUMN,ROW)

5660 FORMATTl,I4,T6,4,Tll,F8.5,T25,14,lX,r4,
c I IMP:N-1 -',13,' $ Assembly upper end-fitting')

LN-LN+1
ELSEIF ((SURFVALUESPEC(BPCLADTOPSURF).GT.

c SURFVALUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC (PCLADTOPSURF).LT.
c SURFVALUESPEC(UEFSOPSURF)).AND.
c (SUREVALUESPEC(GTTOPSURF).LE.
c SURFYJLUESPEC(UEFBOTTOMSURF))) THEN

WRITE(30,5670) LN, FRUEFML(COLUMNROW),
c (-l*UEnCAT(DESNUM(COLUMN,ROW),l)), UEFBOTTOMSURF,
c (-l*UEFTOPSURF), BPCLADORSURF, PRAUNIV(COLUMN,ROW)

5670 FORMT(T,14,T6,4,TU,F.,T25,14,1XI4,1X,14,
C ' INP:N-1 U-',13,' $ Assembly upper end-fitting')

L-N+1
nITE (30,5680) LN, FRUEFL (COLUMN,ROW),

C (-l*UENAT(DESNUM(COLUMN, ROW), 1)), PCLADTOPSURF,
c (-1*UEFTOPSORF), (1*BPCLAWORSURF),
c BPRAUNIV(COLUMN,ROW)

5680 FOMATl(T1,I4,T,4,Tll,F8.S,T25,I4,lX,I4,1X,I4,
c ' IKP:Nw1 U-',13,' $ Assembly upper end-fitting')

LN- N41
ELSEIF t((SURFVALUESPEC(BPCLADTOPSURF).LE.

c SURFVALUESPEC(GTTOPSURF)).AND.
c (SURFVALUESPEC(GTTOPSURF).LT.
c SURFVALUESPEC(UEFTOPSURF)).AND.
c (SURFVALUESPEC(GTTOPSURF).GT.
C SURFVALUESPEC(UEFBOTTOMSURF))) THEN

WRITE(30,5690) LN, FRUEFML(COLUMN,ROW),
c (-I*UEFMAT(DESNUM(COLUMN,ROW),1)2, UEFBOTTOMSURF,
c (-*UEPTOPSURF), GTORSURF, PRAUNIV(COLUMN,ROW)

5690 FO1WAT(T1,I4,T6,I4,T11*F8.5,T25,u,1Xu,1Xz4,
c 'lPsN-l U-',I3,' $ Assembly upper end-fitting')

L-N+1
WRITE(30,5700) LN, RUEFML(COLUMN,ROW),

c (-l*UEE!AT(DESNMH(COLUMNROW), 1), GTTOPSURV,
c (-*UETOPSURF), -1*GTORSURF),
c BPRAUNIV(COLUMN,ROW)

5700 FORMAT(Tl,14,T6,14,Tll,FB.5,T25,14,X,14,IX,14,
C . ' MP:N-1 U-',13,' $ Assembly upper end-fitting')

LN-LN+I1
WRITE(30,5710) LN, MODML,

c (-*MODDENSITY), PCLADTOPSURF,
c (-1*GTTOPSURF), (-l*GTIRSURF),
c BPRAUNIV(COLUMN,ROW)

5710 FORNXT(Tl,14,T6,I4,T11,F8.5,T25,14,1X,14,lX,14,
c ' IMP:N-1 U-',13,' $ Assembly upper end-fitting')

LN-LN+1
ELSEIF ((SURFVALUESPEC(BPCLADTOPSURF).LE.

c SURFVALUESPEC(GTTOPSURF)).AND.
c (SURFVALUESPEC(GTTOPSURF).EQ.
c SURFVALUESPEC(UEFTOPSURF))) THEN
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WR1TE(30,5720) LN, MRUEFML(COLUMN,ROW),
C (-l*UEfAT(DESNUM(COLUMNROW) ,l ) , UEFBOTTOMSURF,
C (-l*UEFTOPSURF), GTORSURF, PRAUNIV(COLUMN,ROW)

5720 FORMT(Tl,14,T6,I4,Tll,F8.5,T25,I4,lX,14,LX,I4,
c ' IP:N-l U-'13,' $ Assembly upper end-fitting')

LN-LN.
IF (SUREVALUESPEC(BPCLAMTPSURF).LT.

C SURFVALUESPEC(GTTOPSURF)) THEN
WFITE(30,5730) N, BMODM,

c (-1*MODDENSITY), BPCLADTOPSURF,
c (-1*UEFTOPSURF), -lGTIRSURF),
c BPRAUNIV(COLUMN'ROW)

5730 FORMAT(Tl,I4,T6,14,Tll,F8.5,T25,14,1X,14,lX,14,
c ' IHP:N-l U-',13,' $ Assembly upper end-fitting')

LN-LN+l
ENDIF
ELSEIF (SURFVALUESPEC(BPCLADTOPSURF).GT.

c SURFVALUESPEC(UEFBOTTOHSURF)).AND.
c (SURFVALUESPEC(BPC$ADTOPSURF). LT.
C SURFVALUESPEC(UEETOPSURF)).AND.
c (SURFVALUESPEC(GTTOPSURF).GT.
c SURFVALUESPEC(UEFBOTTOMSURF)).AND.
c (SURFVALUESPEC(GTTOPSURF).LT.
c SURFVALUESPEC(EPCLADTOPSUR))) TEN

WRITE (30,5740) LN, FRUEFML(COLUMN,ROW),
c (-l*UEFAT(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
C (-l*UEFTOPSUMF), GTORSURF, BPRAUNIV(COLUMN,ROW)

5740 FORMAT(Tl,I4,T6,4,Tl,F8.5,T25,14,lX,4,1X,14,
c ' InP:Ni -',I3,' S Assembly upper end-fitting')

IN-N+1
WRITE(30,5750 L, FRUEFML(COLUMN, ROW),

C (-l*UEFAT(DESNUM(COLUMN,ROW),l)), GTTOPSURF,
C (-l*UEFTOPSURF), (-l*GTORSURF),
c BE0CLADRSUR, BPRAUNIV(COLUMN,+ROW)

5750 FORMAT(Tl,14,T6,14,Tll,r8.S,T25,14,lX,14,lX,14,
c 1X,I4i' MMP:-l U-1,13,
c ' $ Assembly upper end-fitting')

LN-LN+1
WRITE(30,5760) L, FRUEFML(COLUMN,ROW),

C (-l*UEFMAT(DESNUM(COLUMN,ROW),1)), BPCLADSOPSURF,
C (-l*UEFTOPSURF), (-BPCLADORSURF),
C EPRAUNIV(COLUMN,ROW)

5760 FORMAT(T,I4,T6,I4,T1l,F8.5,T25,1,1,I,1 ,I4,
c *1 IMP:Nm1 U,13,' S Assembly upper end-fitting')

*LN-LN+l
ELSEIF ((SUREVAlUESPEC(BPCLADTOPSURF).EQ.

c SURFVALUESPEC(GEETOPSURF)).AND.
C (SURFVALUESPEC(GTTOPSURF).GT.
c SuRVALuESPEC(uEFBOTTOeqSuRF)).AND.
c (SURFVAWMESPEC(GTTOPSURF).LT.
c SURRVALUESPEC(BPCLDTOPSURF))) THEN

WRITE(30,5770) L, FRUEFML(COLUMN,ROW),
C (-1*UEIWT(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-1*UEFTOPSURF), GTORSURF, PRAUNIV(COLUMN,ROW)
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5770 FORMAT(T1, I4,T6,14,Tll, F. 5,T25, 4,1X, I4, tX, 4,
c ' It4P:N-l U-',13,' S Assembly upper end-fitting')

LN-LN+1
WRXTE(30,5780) L FRUEIL(COLUMNROW),

c (-l*UEFAT(DESNUM (COLUMN, ROW),1)), GTTOPSURF,
c (-1*UEFTOPSURF), (-2*GTORSURF),
c SPCLADORSURF, BSRAUNIV(COLUMN,ROW)

5780 FORMAT(Tl,4,T6,I4,T1,F8.5,T25,14,1X,14,1X,14,
c 1X,14,' INP:N-l U-',13,
c ' $ Assembly upper end-fitting')

LN-LN+l
ELSEIF (SURFVALUESPEC(BPCLADTOPSURF).GT.

c SUREVALUESPEC(UEFBOTTOMSURF)).AND.-
c (SURFVALUESPEC(BPCLADTOPSURF).LT.
c SURFVALUESPEC(UEFTOPSURF)).AND.
c (SURFVJLUESPEC(GTTOPSURF).EQ.
c SURFVALUESPEC(BPaLADTOPSURF))) THEN

RITE(30#,790) LN, FRUEFML(COLUMN,ROW),
C (-l*UEFMAT(DESNUM(COLUMN,ROW),1)), UEFBOTTOMSURF,
c (-1*UEFTOPSURF), GTORSURF, BPRAUNIV(COLUMN,ROW)

5790 FORMAT(T,I4,T6,14,T11,F8.5,T25,r4,1X,14,1X,14,
c ' MP:N-l U-',13,' S Assembly upper end-fitting')

LN-LN+1
WRITE(30,5800) LN, FRUEML(COLUMN,ROW),

c (-l*UEXT(DESNUM(COLUMN,ROW), 1)), GTTOPSURF,
c (-1*UEFTOPSURF), (-1*GTORSURF),
c OPCLIDORSURF, BPRAUNrV`(COLUMN,0W)

5800 FORNT(Tl,T4,T6,14,Tll,F8.5,T25,r4,1X,14,lX,14,
c 1X,14,' MP:N-1 U-',13,
c ' $ Assembly upper end-fitting')

LN-LN+1
ENDIF

* Write the GT material cell in this PR universe.
* Determine if the GT material specification has
* previously been definjed. If it has been previously defined, determine
* the material specification label.

CLADMLUNIQUE-.TRUE.
LEAVE-. E)ALSE.
IF ((COLUMN.NE.1).AND.(RO.NE.1)) THEN

DO 5820 RO-1,(ROW-1)
DO 5810 CO-1,50

IF DESNUM(CO,R).NE.0) THEN
IF (GTMAT(DESNUH(COLUNROW)).EQ.

c GTHAT(DESNUM(CO,RO))) THEN
CLADNLUNIQUE-.FALSE.
LEAVE-. TRUE.
GTHL (COLUMN, ROW) -GTML (CO, RO)
EXIT

NDIF
ENDIF

5810 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF
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5820 CONTINUE
IF LEAVE.EQ..FALSE.) THEN

DO 5840 RO-ROW,ROW
DO 5830 CO-l,(COLUMN-i)

IF DESNUM(CO,RO).NE.0) THEN
IF (GTqAT(DESNUM(COLUMN,ROW)).EQ.

c GTAT (DESNUM(CORO))) TEN
CLADMUNIQUE-.FALSE.
LEAVE-. TRUE.
GTML (COLUMN, ROW) -GTHL (CO, RO)
EXIT

ENDIF
ENDrF

5830 CONTINUE
IF LEAVE.EQ..TRUE.) TEEN

EXIT
ENDIF.

5840 CONTINUE
ENDIF

ELSEIF ((COLUMN.EQ.1).AND.(ROW.NE.1)) TEEN
DO 5860 RO-i,(ROW-i)

DO 5850 CO-i,50
IF DESNM(CO,RO).NE.0) TEN

IF GTMA6T DESNUM(COLUMN,ROW)).EQ.
C GTMAT(DESNUM(CORO))) THEN

CLA MLUNIQUE-.FALSE.
LEAVE-.TRUE.-
GTmL (CLuMN, Rw) -GTL(CO, RO)
EXIT

ENDIF
ENDIF

5850 CONTINUE
IF (LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

5860 CONTINUE
ELSEIF j(ROW.EQ.1).AND;(COLUMN.NE.i)) THEN

DO 5880 RO-ll
DO 5870 CO-i,(COLUMN-i)

IF DESNUM(CORO).NE.0) THEN
IF (GTMAT(DESNUM(COLUMN,ROW)).EQ.

c GTMAT(DESNUM(CO,RO))) THEN
CLADMLUNIQE-.FALSE.
LEAVE-.TRUE.
GTHL(COLUMN, ROW) -GTML (CO, RO)
EXIT

ENDIF
ENDIF

5870 CONTINUE
IF LEAVE.EQ..TRUE.) THEN

EXIT
ENDIF

5880 CONTINUE
ENDIF
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IF (CLADMLUNIQUE.EQ..TRUE.) THEN
GTML(COLUMN,ROW)-MN

* Check Guide Tube Material
IF GTMAT(DESNUH(COLUMN,ROW)).EQ.1) THEN

DO 5890 C-1,2
IF.(C.EQ.1) TEN

WRITE(200,9300) GTNL(COLUMN,ROW)
ELSEIF C.EQ.2) THEN

WRITE(200,9301)
WRITE(200,7000)
WRITE (200,7001)
WRITE(200,7002)
WRITE(200, 9302)
WRITE(200,7003)
WRITE(200,7004)
WRITE(200,7005)
WRITE(200,9303)
WRITE(200,9304)

ENDIF
5990 CONTINDE

ELSEIF (GTMA{T(DESNUM(COLUMN,ROW))
C .EQ.2) THEN

DO 5900 C-1,2
IF C.EQ.1) THEN

WRITE(200,9305) GTHL(COLUMN,ROW)
ELSEIF C.EQ.2) THEN

WR*ITE(200,9306)
WRITE (200,9307)
WRITE(200,9308)
WRITE(200,9309)
WRITE (200,9310)
WRITE(200,7006)
WRITE (200,7007)
WRITE (200,7008)
WRITE(200.9311)
WRITE(200,9312)
WRITE(200,7009)
WRITE(200,7010)
WITE(200,7011)
WITE(200,9313)
WRITE (200,7012)
WRITE(200,7013)
WRITE(200,7014)
WRITE(200,7015)

ENDIF
5900 CONTINUE

ELSEIF GTHAT(DESNUM(COLUMN,ROW))
c .EQ.3) THEN

DO 5910 C-1,2
IF C.EQ.1) TEN

WRITE(200,9314) GTML(COLUMN,ROW)
ELSEIF C.EQ.2) THEN

WRITE(200,9315)
WRITE(200,9316)



Waste Package Operations Engineering Calculation
Tite: CRC Reactivity Cactions for Sequoyah Unit 2
Document Identifier: BOOOOODO-01717-0210-00006 REV 00 Attachment 1. Page 651 of 656

WRITE (200,9317)
WFITE (200,9318)

rITE (200,7016)
RITE(200,7017)

WRITE (200,7018)
WRITE (200,9319)
WRITE(200,9320)
WRITE (200,7019)
WRITE (200,7020)
WRITE (200,7021)
WRITE(200,9321)
WRITE (200,7022)
WRITE(200,7023)
WRITE(200,7024)
WRITE (200,7025)
WRITE (200,9322)
WRITE (200,9323)
WRITE (200,9324)
WRITE(200,9325)
WRITE(200,9326)
WRITE(200,9327)
WRITE(200,7026)
WRITE (200,9328)
WRITE (200,9329)
WRITE(200,9330)

ENDIF
5910 CONTINUE

ENDIF
2-MN+1

ENDIF
IF (GTHAT(DESNUH(COLUNN,ROW)).EQ.1) TEEN

CLADRHO-6.56.
ELSEIF (GTMAT (DESNUM(COLUMN,ROW)).EQ.2) THEN

CLADREO-7.90
ELSEIF GT MT(DESNUM(COLUMN,ROW)).EQ.3) THEN

CLADRHO-8.19
ENDIF
WRITE(30,5920) LN, GTML(COLUMN,ROW), (*CLADRHO),

c GTIRSURF,
c (-1*GTORSURF), (-l*GTTOPSURF), GTBOTSURF,
c BPRAUNIV (COLMN, ROW)

5920 FORMT(Ti,14,T6, 14,Tll,F8.5,T25, 14,1X,I4, iX, 14, 1X,14,
c ' XHP:N-1 U-',I3, $ Guide tube regLon')

LK-N+l
* Write the moderator cells within the GT in this BPR universe.

IF (SURFVALUESPEC(BPCLADTOPSURF).GE.
c SURFVALUESPEC(GTTOPSURF)) THEN

WRITE(30,5930) L, BMODtL, (-I*MODDENSITY),
c (-l*GTIRSURF),
c 8POCORSURF, (-1*GTTOPSURF), GTBOTSURF,
c BPRAUNIV(COLUMN,ROW)

5930 FORMT(Tl,I4,T6,4,T1,F8.5,T25,I4,1X,14,1X,14,1X,14,
c ' IMP:N-1 U',13,
c ' S Borated moderator inside guide tube')



Waste Package Operations Engineering Calculation
Ttle: CRC Reactvity Calcuhtions for Sequoy Unt 2
Document Identifier. BOOOOOO-0"1717-0210-006 REV 00 Attachment 1, Page 652 of 656

594C

LN-LN+2
ELSEIF (SURFVALUESPEC(BECLADTOPSURF).LT.

c SURFVALUESPEC(GTTOPSURF)) THEN
WRITE(30,5940) LN, MODL, -1*HODDENSITY),

c (-*GTIRSURF),
c BPOCORSURF, (*BPCLADTOPSURF), GTBOTSURF,
e BPRAUNIV (COLUMN, ROW)
O FORAT(T,14,T6,4,Tll,F.5,T25,4,1X,4,lX,I4,IX,14,
e ' IMP:N-1 -',13,
c ' $ Borated moderator inside guide tube')

LN-LN+1
ENDIF
WRZTE(30,5950) LN, BODML, -1ODDENSITY),

e (-1*BPOCORSURP), (*BPCLADBOTTOMSURF), GTBOTSURF,
c BPRAUNIV(COLUMN,ROW)

FOmMAT(T,4,6,I4,T1,F.5,T25,14,lX,14,1X,14,
c ' nRPSN-l U-',13, $ Borated moderator inside guide tube')

TIJ=.UJ.I1

595C

t Loop through the regions above the BER (i.e. the appropriate uppe
regions)

Define the upper region lower surface.
DO 5990 REGION-I,N!REGABOVEBPRA

* Determine the current upper region's lower surface specification.
IF (REGION.EQ.1) THEN

REGIONTOPSURF-SYSTEMTOP
CURRENTSURF-SURFVALUESPEC(SYSTEHTOP)-

c REGABOVESPRA(REGION,1)
ENDIF
CURRENTSURF-SURFVLUESPEC(REGIONTOPSURF)-

c REGABOVEBPRA(REGION,1)
IF (REGION.EQ.NUMREGABOVEBPRA) THEN

REGION0TT0MSURF-EFTOPSURF
ELSE I
CURRENTSURFLABEL-0
DO 5960 V-1, (SN-1)

IF SURFTYPESPEC(V).EQ.'PZ') TEN
* IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

5960 CONTINUE
IF (CURRENTSCRFLABEL.EQ.0) THEN

REGIONBOTTOMSURF-SN
SURFTYPESPEC (SN)-' PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+-

ELSE
REGIONBOTTOMSURF-CURRENTSURELABEL

ENDIF
ENDIF

* Write the cell specification for the BPR universe upper region.
IF (REGION.EQ.1) THEN 

WRITE(30,5970) LN, FRUREGIONML(COLUMN,ROW,REGION),

r core
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c (-1REGABOVEEPRAREGION,2)),
c REGIONBOTTOMSURF, PRAUNIV(COLUMN,ROW), REGION

5970 FORMAT(TI,I4,T6,4,T1,F8.S,T25,14,
c I MP:N-l U',13,' Upper core region ',12)

LN-LN+1
REGIONTOPSURF-REGIONBOTTOMSURF

ELSE
WRITE(30,5980) LN, FRUREGIONML (COLUMN, ROWREGION),

c (-i*REGABOVEBPRA(REGION,2)), (-l*REGIONTOPSURF),
c REGIONBOTTOMSURF, PRAUNIV(COLUMN,ROW), REGION

5980 FORM&T(Ti,14,T6,r4,Tll,F8.5,T25,14,IX, 14,
C I IMP:N-l U',13,' $ Upper core region ',12)

LN-LN+
REGIONTOPSURF-REGIONBoTTOMSURF

ENDIF
5990 CONTINUE

SPACHEIGHT-O . 0
* Loop through the spacer and moderator regions along the axial
* length of the BPR from top to bottom).

DO 6000 SN-l,NMOFSPACERS(DESNUM(COLUMN,ROW))
SPACHEIGHT-SIACEEIGHT+SPACERHEIGRT(DESNUM(COLUMN,ROW),SPN)

6000 CONTINUE
DO 6080 SPN-1,NUMOFSPACERS (DESNUM (COLUMN,ROW))

* Define the homogenized spacer region bounding surfaces.
IF (SPN.EQ.i) THEN

SPACERTOPSURF-UEFBOTTOMSURF
CURRENTSURF-SURFVALUESPEC(UEFBOTTOMSURF)-

c SPACERNEIGHT(DESNUM(COLUMN,ROW),SPN)
CURRENTSURFLABEL-0
DO 6010.V-i, (SN-i)

IF (SURFYPESPEC(V).EQ.'PZ') TEN
IF (ABS(SURUEALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

6010 CONTINUE
IF CURRENTSURFLABEL.EQ.0) THEN

SPACERBOTTOMSURF-SN
SURFIYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+l

ELSE
SPACERBOTTOMSURF-CURRENTSURFLA9EL

ENDIF
WATERREGIONTOPSURF-SPACERBOTTOHSURF
CURRENTSURF-SPACERDIST(DESNUM(COLUMN,ROW),(SPN+1))
CURRENTSURFLABEL-0
DO 6020 V-i,(SN-i)

IF (SURFTYPESPEC(V).EQ.'PZ') THEN
F (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) TREN

CURRENTSURFLABEL-V
EXIT

ENDIF
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ENDIF
6020 CONTINUE

IF (CMIRENTSURFLABEL.EQ.0) THEN
WATERREGIONBOTTOMSURF-SN
SUR-TYPESPEC(S)- 'PZ' .
SURYVALUESPEC(SN)-CURRENTSURF
SN-SN+1

ELSE
WATERREGIONBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ELSEIF ((SPN.NE.1).AND.(SPN.NE.

C NUMOFSPACERS(DESNUM(COLUMN,ROW)))) THEN
SPACERTOPSURF-WATERREGIONBOTTOMSURr
CURENTSURF-SURFVALUESPEC(WATERREGIONBOTTOMSURF)-

c SPACERBEIGHT(DESNUM(COLUMN,ROW),SPN)
CURRENTSURFLAEEL -0
DO 6030 V-1, (SN-iL)

IF (SURFTYPESPEC(V).EQ.'PZ'.) THEN
IF ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CORRENTSURFLABEL-V
EXIT

ENDIF
ENDIF

6030 CONTINUE
IF (CURRENTSURFLASEL.EQ.0) THEN

SPACERBOTTOMS0RF-SN
SURFTYPESPEC(SN)-'PZ'
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN+

ELSE
SPACERBOTTOMSURE-CURREMTSURFLABEL

ENDIF
WATERREGIONTOPSORF-SPACERBOTTOMSURF
CURRENTSURF-SPACERDIST(DESNUM(COLUMN,ROW),(SPN+1))
CURRENTSURFLABEL-0
DO 6040 V-i,(SN-i)

IF SURFTYPESPEC(V).EQ.'PZ') THEN
IF (ABS(SURFVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFIABEL-V
Exr

ENDIF
ENDIF

6040 CONTINUE
IF (CURRENTSURFLABEL.EQ.0) THEN

WATERREGIONBOTTOMSURF-SN
SURFTYPESPECISN)-'PZ'.
SURFVALUESPEC(SN)-CURRENTSURF
SN-SN1-

ELSE
WATERREGIONBOTTOMSURF-CURRENTSURFLABEL

ENDIF
ELSEIF (SIN.EQ.NUMOFSPACERS(DESNUM(COLUMN,ROW))) THEN

SPACERTOPSURF-WATERREGIONBOTTOMSURF
CURRENTSURF-SURFVALUESPEC(WATERREGIONBOTTOMSURF)-
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C

6050

SPACERHEIGHT (DESNUN (COLUMN, KOW) ,SPN)
CURRENTSURFLABEL-O
DO 6050 V-l,(SN-i)

IF SURrYPFESPEC(V).EQ.'PZ') THEN
IF (ABS(SUREVALUESPEC(V)-CURRENTSURF).LT.(0.0001)) THEN

CURRENTSURFLABEL-V.
EXIT

ENDIF
ENDIF

CONTINUE
IF CURRENTSURFLABEL.EQ.O) TEN

SPACERBOTTOMSURF-SN
SURFTYPESPEC(SN)-'PZ'
SURPVMLUESPEC(SN)-CURRENTSURF
SN-SNfl

ELSE
SPACERBOTTOMSURF-CURRENTSURFLABEL

ENDIF
Os. nSRRnhl.,a.... eRPa .~UVJ1 EL^ i~~L~1UCCsUV. Ur1>a^~xuss

WATERREGIONBOTTOMSURF-NODEBOTTOMSURF
ENDIF

* Write the current homogenized spacer region cell in this BR universe.
WRITE (30,6060) LN, OMOSPACMLNUM(DESNUM(COLUN,ROW),SPN),

c (-l*HOMOSPACERDEN(DESNUM(COLUMN,ROW),SPN)), GTORSURF,
c (-l*SPACERTOPSURF), SPACERBOTTOMSURF, BRAUNIV(COLUMN,ROW),
c SPN

6060 FORMAI(Tl,4,T6,4,Tll,G4.,T25,14,iX,I4,lX,14,
c ' MP:N-l U-',13,4 S omogenized region for spacer ',12)

LN-LN+i
* Write the water region ell below the current homogenized spacer cell
in this BPR universe.

WRITE(30,6070) LW, BMODML, -liMODDENSITY), GTORSURF,
c (-i*WATERREGIONTOPSURF), WATERREGIONBOTTOMSURF,
c BPRAUNIV(COLUMN,ROW)

6070 FOaMAT(TI,14,T6,14,Tfl,FO.8,T25,14,IX,I4,1X,14,
c ' 2NP:N-l U-',13,' $ Borated moderator')

LN-LN+1
6080 CONTINUE

ENDIF
ENDIF

9300 FORMAT(T,'WM,I4,T9,' 8016.50c -0.120',
c ' . $ Zirc-4 Cladding')

9301 PORM&TtT9,'2405O.60c -0.004')
7000 FOMPT(T9,'2052.60c -0.084V)
7001 FORMAT(T9,'24053.60c -0.010')
7002 FORMAT(T9,'24054.60c -b.002')
9302 FORMAT(T9,'26054.60c -0.011')
7003 FORMAT(T9,'26056.60c -0.184')
7004 EORMAT(T9,'26057.60c -0.004')
7005 FORMAT(T9,'26056.60c -0.001')
9303 rORNAT(T9,'40000.60c -96.180')
9304 FORMAT(T9,'50000.35c -1.400')
9305 FORMAT(Tl,'9',I4,T9,'6000.50c -0.080',

c 9 $ SS304 Cladding')
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9306 FORMAT(T9,'7014.50c -0.100')
9307 FORMAT(T9,'14000.50c -0.750')
9308 FORMAT(T9,'15031.50c -0.045')
9309 FORMAT(T9,'16032.50c -0.030')
9310 FORMAT(T9,'24050.60c -0.793')
7006 FOPMIAT(T9,'24052.60c -15.903')
7007 FORMhT(T9,'24053.60c -1.838')
7008 FtORT(T9,024054.60c -0.466')
9311 FORMAT(T9,'25055.50c -2.000')
9312 FORMAT(T9,'26054.60C -3.918')
7009 FORMAT(T9,'26056.60c -63.156')
7010 FORMAT(T9,'26057.60c -1.472')
7011 FORMAT(T9,'26058.60c -0.200')
9313 FORNATIT9,'28058.60c -6.234')
7012 FORMAT(T9,'28060.60c -2.465')
7013 FO=MAT(T9,'28061.60c -0.109')
7014 FOEHAT(T9,'28062.60c -0.350')
7015 FOPAT(T9,'28064.60c -0.092')
9314 FORME(T1, 'Zt',14,T9, '6000.50c -0.080',

c . $ Inconel Cladding')
9315 FORMAT(T9,'14000.50c -0.350')
9316 FORMAT(T9,'15031.50c -0.015')
9317 FORMAT(T9,'16032.50c -0.015')
9318 FORNMT(T9,'24050.60c -0.793').
7016 FORMATCT9,'24052.60c -15.903')
-7017 FORHAT(T9,'24053.60c -1.838')
7018 FORMhTtT9,'24054.60c -0.466')
9319 FORMMT(T9,'25055.50c -0.350')
9320 FORHAT(T9,'26054.60c -0.958')
7019 FORHAT(T9,'26056.60c -15.442')
7020 EOMHT(T9, '26057.60c -0.360')
7021 fEORMATT9,'26058.60c -0.049').
9321 FORHATCT9, '28058.60c -35.382')
7022 FORMAT(T9,'28060.60c -13.993')
7023 FORHAT(T9,'28061.60c -0.616')
7024 FORMAT(T9,'28062.60c -1.989')
7025 VOM4ATCT9,'28064.60c -0.520')
9322 FORNAT(T9, '5010.50c -1.078E-3')
9323 FORMAT(T9,'5011.56c -4.925E-3')
9324 FOHTT9,'13027.50c -0.500')
9325 FORMAT(T9,'22000.50c -0.900')
9326 FORMAT(T9,'27059.50c -1.000'1
9327 FORHAT(T9,'29063.60c -0.205')
7026 FORM4AT(T9,929065.60c -0.095')
9328 FORMAT(T9,'41093.50c -2.563')
9329 FORAT(T9,'42000.50c -3.050')
9330 FORMAT(T9,'731E1.50c -2.563')

RETRN
END
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This attachment contains the MACB Input decks for the reactivity calculations for Sequoyah Unit 2.
The input decks are contained on an attachment tape of this calculation file (the attachment tape has
been moved to Reference 7.13). The information contained in this hard-copy representation of
Attachment is a lisig of the various MACE input deck files and their attributes. The file sizes listed
in the following table are the file sizes as they appear on the Hewlett Packard (HP) Series 9000
workstation. he BP file sizes diffxr from the file sizes on the attachment tape due to the difference in
the block sizes between the HP and the personal computer. The tape containing Attachment II was
written using the Colorado Model T1000e External Parallel Port Backup System for personal computers.

Filename File Type File Size (Bytes) Copied to Tape

wqila.txt ASCII 54,675 5120198
seqi2a.txt ASCII 79,255 520198
seqi2b.xt ASCII 79,255 5120198
seqi2c.txt ASCII 79,255 520/98
seqi2d.txt ASCII 79,255 5/20198
seqi3atxt ASCII 79,256 5120198
weqi3b.txt ASCII 79,256 5120198
seqi3c.txt ASCII 79,256 520/98
seqi3dxt ASCII 79,256 5120198

I
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This attachment contains the MCNP Wt decks for the reactivity calculations for Sequoyah Unit 2 that
were generated by MACE. The input decks are contained on an attachment tape of this calculation file
(the attachment tape has been moved to reference 7.13). The information contained in this hard-copy
representation of Attachment m is a listing of the various MCNP input deck files and their attributes.
The file sizes listed in the following table are the file sizes as they appear on the Hewlett Packard (HP)
Series 9000 workstation. 7he HP file sizes differ from the file sizes on the attachment tape due to the
difference in the block sizes between the [P and the personal computer. The tape containing Attachment
III was written using the Colorado Model T1OOe External Parallel Port Backup System for personal
computers.

Filename File Type File Size (Bytes) Date FileCopied to Tape
seqila ASCII 401,390 5S20/98
seqi2a ASCII 1,472,183 520198
seqi2b ASCII 989,847 5n098
seqi2c ASCII 814,199 520t98
seqi2d ASCII 767,736 Sf20198
seqi3a ASCII 1,458,355 - S20198
seqi3b ASCII 989,847 Sf2098
seqi3c ASCII 814.199 S2098
seqi3d ASCII 767,735 Sf20J98
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This attachment contains the MCd4P butput files for the reactivity cldiiations for Sequoyah Unit 2. The
output files are contained on an attachment tape of this calculation file (the attachment tape has been
moved to Referece 7.13). The Information contained in this hard-copy representation of Attachment
IV is a listing ofthe various MCNP output files and their attributes. The file sizes listed in the following
table are the file sizes as they appear on the Hewlett Packard (HP) Series 9000 workstation. The HP
file sizes differ from the file sizes on the attachment tape due to the difference in the block sizes between
the HP and the personal computer. The tape containing Attachment IV was written using the Colorado
Model T1000e External Parallel Port Backup System for personal computers.

I

II

I

Ffiename File Type File Size (Bytes)Date Fe
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _C opied to T ape

seqila O ASCII 6,290,005 120/98
seqiaaO ASCII 13,000,922 120/98
seqi2b.0 ASCII 10,041,780 5120/98
seqO2c.O ASCII 8,752,372 5120198

Si2dO ASCII 8,690,897 St20198
seqi3a.O ASCII 12,993,251 120198
seqi3b.0 ASCII 10,157,479 5120/98
seqi3c.O ASCII 8,929,202 5S8
seqi3d.0 ASCII 8,699,472 5120198

p
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rtle: CRC Reactivity Calculations for Sequoyah Unit 2
Document Identifier. BOOOOOOOD01717-021 0-00006 REV 00 Attachment V, Page 1 of 1

This attachment contains the revised MACE input files, MACE geierated MCNP input files, and MCNP
output files for the reactivity calculations for Sequoyah Unit 2. The files are contained on an attachment
tape of tbis calculation file (the attachment tape has been moved to Refnce 7.13). The information
contained in this hard-copy repsentation of Attachment V is a listing of the revised MACE input files,
MACE generated MCNP input files, MCNP output files, and their attributes. The file sizes listed in the
following table are the file sizes as they appear on the Hewlett Packard (HP) Series 9000 worksion.
The HP file size differ from the fiesizes ntheattahmenttape dueto the difference in the block sizes
between the HP and the personal computer. The tape containing Attachment V was riten using the
Colorado Model TOOOe External Parallel Port Backup System for personal computersLThe files are
contained on an attachment tape of this calculation file. The information contained in this hard-copy
representation of Attachment V is a listing of the various files and thei attributes.

Filename File Type File Size (Bytes) Copied to Tape

seqi3altxt ASCII 79,260 5S20198
seqi3b.txt ASCII 79,260 VSf08
seqi3c.txt ASCII 79,260 S20198
seqi3d.txt ASCII 79,26. S20/98

seq!3a ASCII 1,811,741 Sf20198
seqi3b ASCII 1,136,693 Sf20198
seqi3c ASCII 873,221 S20198
seqi3d ASCII 803,526 5f20198

seqi3a.O ASCII 15,100,854 S120/98
seqi3b.0 ASCII 10,779,440 Sf20/98
seqi3c.0 ASCII 9,075,992 Sf20198
seqi3d0 ASCII 8,628,306 Sf20198
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Title: CRC Reactivity Calculations for Sequoyah Unit 2
Document Identifie. BOOOOOO-01717-0210-00006 REV 00 Attachment VI, Page I of I

This attachment contains the revised MCNP input files and MCNP output files for the Principle Isotope
fuel material reactivity calculations for Sequoyah Unit 2. The files are contained on an attachment tape
of this calculation file (the attachment tape has been moved to Reference 7.13). The information
contained in this hard-copy representation of Attachment VI is a listing of the revised MCNP input files,
MCNP outut files, and their attbutes. The file sizes listed in the following table are the file sizes as
they appear on the Hewlett Packard (HP) Series 9000 workstation. The HP file sizes differ from the file
sizes on the attachment tape due to the difference in the block sizes between the HP and the personal
computer. The tape containing Attachment VI was written using the Colorado Model T1000e External
Parallel Port Backup System for personal computers. The files are contained on an attachment tape of
this calculation file. The information contained in this hard-copy representation of Attachment VI is a
listing of the various files and their attributes.

Filename File Type File Size (Bytes) te FileCopied to Tape
seqi2b ASCII 989,847 5/20198
seqi3b ASCII 1,136,693 Sf20198

seqi2b.0 ASCII 10,101,506 U20198
seqi3b.O ASCII 10,780,844 520/98


