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ABSTRACT

The input specifications for the BWR analysis capability of the
WRAP-EM system are presented in this document along with the
JOSHUA input templates. This document along with the WRAP user's

guide provides a step-by-step procedure for setting up a BWR data
base for the WRAP-EM system.
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Introduction

The WRAP-EM System is an integrated system of computer codes for com-
plete analysis of the loss-of-coolant accident (LOCA) in light water
power reactors. The overall system for analysis of boiling water
reactors (BWRs) is shown in Figure 1. The modules that comprise the
WRAP-BWR-EM system are:

o WRAPEX directs the sequence in which the other modules are
executed.

o WRAPIT reads input records and creates the WRAP intermediate
data set (WIDS) through which other modules communicate.

o WRIN initializes the thermal-hydraulic state describing the
reactor system.

o TWRAM calculates the transient response of the system during
the blowdown phase of the LOCA.

o WROP processes the edit tape and creates microfiche plots of
system variables versus time.

0 WRROT allows the user to restart and continue an earlier cal-
culation from data stored on the restart tape.

o MWRROT allows the user to make modifications in system and
problem specifications of an earlier calculation and
then restart and continue that calculation.

0 GAPCON1- calculates the fuel gap conductance and stored energy
and provides initial fuel conditions used by MOXY, WRIN,
and TWRAM.

2
o MOXY - calculates the fuel hot plane temperature using transient
response data from TWRAM and NORCOOL.

o NORCOOL3-calculates the transient response of the system during
the reflood portion of the accident.

The first seven modules comprise the original WRAP4°5°6 system developed

at the Savannah River Laboratory (SRL) during 1977. WRAP is a repro-
grammed version of the RELAP4/M0OD57 code with an extensively restructured
input format, dynamic dimensioning, and additional calculational capa-
bilities such as a self-initialization procedure for pressurized water
reactorsé and an automatic restart capability with provision for renodaliza-
tion. The new modules (GAPCON, MOXY, and NORCOOL) along with a self-
initialization procedure for BWRs§ which has been developed at SRL pro-
vide all the computational tools necessary for a complete LOCA analysis

of a BWR.

In this report, the input specifications for the new WRAP-EM modules and
the data interfaces between modules are described. This report3 along
with the WRAP user's guideb provides a complete description of the inputb

required for the WRAP-EM system. The user should refer to companion re-
ports8’9 for a more detailed description of the structure of the WRAP-EM

system and the BWR self-initialization procedure.

In the writing of this report, a familiarity of the reader with the concepts
presented in references 4 and 5 was assumed.

WRAP records which have been modified during the WRAP-EM development are de-
scribed in Appendix A.



FIGURE 1

CONCEPTUAL VIEW OF WRAP-EM SYSTEM
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GAPCON, NORCOOL, and MOXY were implemented in the WRAP-EM system by
converting the codes to JOSHUA10 modules, converting the card input
formats to tempiated input JOSHUA records, and defining and programming
data interfaces to automate data transfer between the new and existing
modules. Each of these modules is designed to run either stand-alone

or as part of the WRAP-EM modular path. Sections 1I, 1Il and IV describe
the input records required for execution of GAPCON, MOXY, and NORCOOL
respectively. Section V describes the interface specifications between
the various modules of the WRAP-EM system. The interfaces are designed
to overwrite the appropriate input records for a module with the informa-
tion calculated in the previous computational step. The last section de-
scribes the GAPCON data library in which GAPCON data is stored for re-
trieval by the GAPCON/WRAP and GAPCON/MOXY interfaces

GAPCON Input Records
The GAPCON input records are listed in Figure 2. The ?CASE qualifier
is the case name specified in the WRAP.INPUT.JOB.?JOB record where ?7J0B

is the name of the job being executed. The other records require a name

record and thus can be cataloged for use in parametric studies. The
input templates for the GAPCON records are presented in pp. 5-46.
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FIGURE 2

Outline of GAPCON Input Records in WRAP-EM System

WRAP.INPUT.JOB.?JOB

WRAP.INPUT.CASE.?CASE

WRAP. INPUT.GAPCON.LIBRARY.?CASE

WRAP. INPUT.GAPCON.CASE.7CASE




M316.TEMPLATE.WRAP. INPUT.JOB.?

QUALIFIER IS JOB NAME

NUMBER OF CASES IN THIS JOB...... s ssns :M1

(LIMIT OF BO CASES PER JOB)
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4316.TEMPLATE.WRAP_INPUT.JOB.?

SPECIFY CASE NAMES FOR THIS JOB--

--CASE-- --CASE NAME--

: AAAAAAAA

: AAAAAAAA

S : AAAAAAAA

: AAAAAAAA

:AAAAAAAA

: AAAAAAAA

i AAAAAAAA

: AAAAAAAA
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4316.TEMPLATE.WRAP.INPUT.CASE.?

QUALIFIER MUST BE THE CASE NAME

FOR THIS CASE. SPECIFY--

: AAAAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

NAME OF WRAP SYSTEM.....oooomoeorrrserssorssrsssrssssssssssssssssssssesssssssssssssessesnees. ABAAAAAA
VERSION OF WRAP SYSTEM.....oocoooroerresrsssrsssssssssssssssssesssssssssssssssssssssse . AAAAAAAA
PAGE 2
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'¢316. TEMPLATE . WRAP. INPUT . CASE . ?

SELECT THE ORDER IN WHICH MODULES ARE TO BE EXECUTED BY

SPECIFYING THE SEQUENCE NUMBER d.B. ETC.) FOR EACH.

--SEQUENCE--

MCPULE NUMBER

L€ O @ T

WRAPIT-INPUT FOR WRIN (I1.E. INPUT PROCESSOR FOR TWRAM)
WRIN-THERMAL-HYDRAULIC INITIALIZATION FOR TWRAM.

TWRAM-TRANSI ENT CALCULATI ON-RELAP........ e

(eojJeolojojlolojololololojololololo]o



1*316 . TEMPLATE . WRAP . 1 NPUT . GAPCON . CASE . ?
THE TITLE FOR THIS CASE IS--
:AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAAAAA
THE RECORD NAMES FOR THE INPUT DATA ARE --
WRAP .INPUT.GAPCON.COOLANT.:AAAAAAAA
WRAP ._.INPUT.GAPCON.CLAD.:AAAAAAAA
WRAP ._.INPUT.GAPCON.FUEL.:AAAAAAAA
WRAP _.INPUT.GAPCON.FUEL.COMPOS.:AAAAAAAA
WRAP .INPUT.GAPCON.GAP.:AAAAAAAA
WRAP.INPUT.GAPCON.POWER.:AAAAAAAA
WRAP .INPUT.GAPCON.CONTROLS. :AAAAAAAA

LASTPAGE
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OPTIONAL RECORD

--THIS RIL.CORD MAY BE OMITTED IF FINAL FUEL

CONDITIONS ARE NOT TO BE ADDED TO

GAPCON LIBRARY.

OOOOOOO



*#316. TEMPLATE . WRAP . INPUT . GAPCON. L IBRARY . ?

SELECTED GAPCON FUEL CONDITIONS AT THE FINAL TIME STEP MAY
BE WRITTEN TO THE GAPCON OUTPUT LIBRARY. THE LIBRARY
DATA FOR EACH GAPCON CASE IS INDEXED BY CASE NAME.

THESE FUEL CONDITIONS MAY BE RETRIEVED AS NEEDED FOR

MOXY OR RELAP DATA.

SPECIFY ’X'

(FOR ONE ONLY)

A FINAL FUEL CONDITIONS ARE NOT TO BE ADDED

PAGE 3



**316. TEMPLATE .WRAP. | NPUT . GAPCON . L | BRARY . ?

GAPCON LIBRARY CLEANUP--UP TO -TEN- EXISTING INDEXES IN THE

GAPCON LIBRARY MAY BE DELETED IF THE CURRENT CASE IS

SPECIFIED ON THE PRECEDING PAGE AS BEING ADDED OR

REPLACED.

NUMBER OF CASES TO BE DELETED FROM

THE GAPCON LIBRARY :I! (MAXIMUM = 10)

LIST OF CASES TO BE DELETED FORM GAPCON LIBRARY

OOOOOOOOOOO00O00O0CD

olololololololola)
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4316.TEMPLATE.WRAP.1NPUT.GAPCON.COOLANT.?

SIGNAL TO SPECIFY TYPE OF COOLANT

< 0 COOLANT WATER CALCULATE FILM COEFF

> 0 FILM COEFF SET TO INPUT VALUE SIGHF :FFFFF .F

( BTU/HR-FT**P-F)
COOLANT PRESSURE (PS1) EXTP
COOLANT PASSAGE EQUIVALENT DIAMETER (INCHES) DE :FFF.FFF
COOLANT VELOCITY (FT/SEC) V :FFF.FFF
(NOTE- DE AND V IGNORED IF SIGHF > 0)

TEMPERATURE RISE ACROSS CORE (DEGREES DTEMP :FFF .FFF
NUMBER OF COOLANT TEMPERATURE ARRAY ELEMENTS NEREN

PAGE
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4316. TEMPLATE.WRAP _.INPUT.GAPCON.COOLANT.?
COOLANT TEMPERATURE ARRAY. IF DTEMP IS SPECIFIED, THEN
ONLY A SINGLE VALUE (CORE INLET TEMPERATURE DEGREE F)
IS INPUT AND THE CODE CALCULATES THE TEMPERATURE RISE
BASED ON THE POWER GENERATION.

VALUES FOR TINLET!l)-—-mmmmm-
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4316. TEMPLATE.WRAP_INPUT.GAPCON.CLAD.?
CLAD INNER DIAMETER (INCHES) DCI| :F.FFFF
CLAD OUTER DIAMETER (INCHES) DCO :F.FFFF
ARITHMETIC MEAN CLADDING ID SURFACE
ROUGHNESS (INCHES) ROUC :F.FFFFFF
SIGNAL FOR CLAD TEMP'. RATURE CALCULATION KOOL : It
KOOL=Q COMPUTE TEMPERATURE BASED ON HEAT ELUX

KOOL>0 CLADDING ID TEMPERATURE SAME AS COOLANT

OO OCOOOOCOOOOOOOIOIOIOODOO
(ojJeojJeojJojJojJolololololololololo ]
ojeojoleojolololololo] e



4316.TEMPLATE.WRAP _INPUT.GAPCON.CLAD.?
SIGNAL TO SPECIFY TYPE OF CLADDING NCLAD :!1
NCLAD=0 Z1RCALOY
NCLAD<O0 304 SS
NCLAD>0 CLAD DATA FOR NCLAD VALUES OF TEMPERATURE VIA
WRAP.GAPCON.CLAD.PROP.:AAAAAAAA
TYPE OF ZIRCALOY CLADDING ZCLAD :F.F
ZCLAD>0.0 CLADDING ZR-4
ZCLAD=0.0 CLADDING ZR-2 o

(NOTE- USED ONLY IF NCLAD=0)

PAGE
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16. TEMPLATE .WRAP. |NPUT . GAPCON. CLAD. ?
ICDF IS A SIGNAL THAT ALLOWS THE USER TO INCLUDE ICDF :1!1
CHANGES IN THE PELLET-TO-CLAD HOT GAP FROM ELASTIC DEFLECTION
OF THE CLAD DUE TO DIFFERENT INTERNAL AND EXTERNAL PRESSURES

ICDF=0 OPTION NOT USED

ICDF >0 ELASTIC CLAD DEFORMATION ACCOUNTED FOR

(NOT USED IF CREEPDOWN VALUES INPUTT

ICREP IS AN INTEGER SIGNAL TO SPECIFY INPUT OF ICREP :11

OF CLADDING CREEPDOWN

ojJeoleoleojojojolololololojJololole ]l
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4316.TEMPLATE._WRAP _.INPUT.GAPCON.CLAD.?
ICOR IS A SIGNAL TO SPECIFY CLAD OXIDATION RATES ICOR :I!

ICOR=0 NO CLAD OXIDATION

1COP =? RATES FOR PWR; ICOR =4 RATES FOR BWR
OUTSIDE DIAMETER OF SECONDARY CLADDING OR BASKET (INCHES)
(NOTE A VALUE OF 0.0 MEANS NO SECONDARY CLAD) DBO :F.FFFFF
THERMAL CONDUCTIVITY OF SECONDARY CLADDING OR

BASKET (BTU/HR-FT-F). KB :FFF.FFF

HEAT TRANSFER COEFF1CIENT BETWEEN BASKET AND

CLADDING (BTU/HR-FT**B-F) HBC :FFFFFF .F
CLADDING EMISSIVITY (FORMER DEFAULT .9) EPSIC :FF . FFFF
LASTPAGE 5
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4316.TEMPLATE.WRAP.GAPCON.CLAD.PROP.?

THE NUMBER OF TEMPERATURES FOR WHICH CLAD

PROPERTIES ARE LISTED IS :1I11

NOTE THE NUMBER OF TEMPERATURES (NCLAD) IS

SPECIFIED IN WRAP.INPUT.GAPCON.CLAD.?

PAGE
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4316.TEMPLATE.WRAP.GAPCON.CLAD.PROP.?

TEMP THERMAL YIELD YOUNG"S POISSON ALPHA MEYER
CONDUCT STRENGTH MODULUS RATIO HARDNESS

(DEG F) BTU/HR-FT -F PS| PS1 IN/IN-F KG/CM*
:FFFF .F :EE .EEEEE :EE.EEEEE :EE .EEEEE :F.FFF :EE.EEEEE :EE.EEEEE
:FFFF.F :EE.EEEEE :EE.EEEEE :EE.EEEEE :F.FFF :EE.EEEEE :EE.EEEEE
:FFFF .F :EE.EEEEE :EE.EEEEE :EE.EEEEE :F.FFF :EE.EEEEE :EE.EEEEE
:FFFF .F :EE.EEEEE :EE.EEEEE :EE.EEEEE :F.FFF :EE.EEEEE :EE.EEEEE
'FFFF.F :EE.EEEEE :EE.EEEEE :EE.EEEEE :F.FFF :EE.EEEEE :EE .EEEEE
FFFF.F :EE. EEEEE :EE.EEEEE :EE.EEEEE :F.FFF :EE.EEEEE :EE. EEEEE

FFFF .F :EE.EEEEE :EE.EEEEE :EE.EEEEE :F.FFF :'EE .EEEEE :EE.EEEEE

LASTPAGE 3
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4316.TEMPLATE.WRAP.GAPCON.CREPDWN.?

THE NUMBER OF TIME ENTRIES IN THE CREEPDOWN

TABLE IS :ll111

THE NUMBER OF ENTRIES ICREP IS SPECIFIED IN

WRAP .INPUT.GAPCON.CLAD.?

PAGE

e N ab X a» J o> j ab N ab i ab J o N ab N ab J ab o N o j ab j ab 3 o N o ) ol o Y G J

(ojJojJeojeolojlolojolojolojdolojdololololole]

[ e _J anb j aib j aib ) o ) o ) o> ) ane ) ane J) ans ) s



4316.TEMPLATE.WRAP.GAPCON.CREPDWN.?

TIME CLAD DIAMETER
(DAYS) (INCHES)
FFFF . F FF.FFFF
FF.FFFF
FFFF.F FF.FFFF
FFFF.F FF.FFFF
FFFF .F FF._FFFF
FFFF.F FF._FFFF
FFFF.F FF.FFFF
FFFF.F
LASTPAGE
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4316.TEMPLATE.WRAP.1NPUT.GAPCON.FUEL.?
FUEL PELLET DIAMETER (INCHES) DFS :F.FFFF
LENGTH OF FUEL COLUMN (INCHES) LFUEL :FFF.FF
ARITHMETIC MEAN FUEL SURFACE ROUGHNESS (INCHES

ROUF :F.FFFFFF

DIAMETER OF INITIAL CENTRAL VOID IN THE FUEL

PELLETS (INCHES) DVOIDZ :F.FFFFFF
LENGTH OF THE INITIAL CENTRAL VOID IN THE

FUEL PELLETS (INC LVOIDZ

PAGE
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4316.TEMPLATE.WRAP.1NPUT.GAPCON.FUEL.?

RADIUS OF FUEL PELLET DISH (INCHES) RADS :F.FFFF

(SEE BNWL-1898 PAGE 68 FOR SKETCH)

PERCENT OF FUEL COLUMN VOLUME THAT IS

DISH VOLUME PRCDH :F.FFF

VOLUME OF GAS PLENUM INCLUDED IN FUEL PIN (IN»«3) VPLENZ :F.FFF

PAGE
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M3 16.TEMPLATE.WRAP. INPUT.GAPCON.FUEL.?

MELTING TEMPERATURE OF FUEL (DEGREES C) TM :FFFF.FF

(FORMER DEFAULT VALUE 2790 DEG. C)

TEMPERATURE AT WHICH FUEL BECOMES PLASTIC (DEGREES C)

(FORMER DEFAULT VALUE 1200 DEG. C TPLAS :FFFF.FF

RADIANT EMISSIVITY OF FUEL (UNITLESS) EPSIF :FF.FFFF

(FORMER DEFAULT VALUE .8)

PAGE
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H316.TEMPLATE.WRAP.INPUT.GAPCON.FUEL.?

FRACTIONAL DENSITY OF FUEL PELLET FRDEN :F.FFFFF

FRACTIONAL DENSITY OF RESTRUCTURED FUEL FRSIN :F.FFFFF

(FOR NO RESTRUCTURING ENTER SAME VALUE AS FRDEN)

INITIAL DIAMETER OF RESTRUCTURED FUEL (INCHES) DSINZ :F.FFF

(NORMALLY=0.0>

FRACTIONAL DENSITY OF IRRADIATED FUEL FRDENP :F.FFFFF

( FOR NO HARDENING ENTER SAME VALUE AS FRDEN)

LASTPAGE
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4316.TEMPLATE.WRAP _.INPUT.GAPCON.FUEL.COMPOS.?

WEIGHT FRACTION OF FUEL WHICH IS PUOP FRPUO2 :F .FFF

(REMAINDER IS ASSUMED TO BE UO02)

NFUEL IS A SIGNAL TO SPECIFY USE OF RECYCLED UO02-PUO2;

FUEL THERMAL CONDUCTIVITY AND MELTING TEMPERATURE ARE

CHANGED ACCORDINGLY. NFUEL :11

NFUEL=0 CONDUCTIVITY FOR U02 IS USED
NFUEL<0 CONDUCTIVITY FOR RECYCLED UOD-PUO2 (UP TO 5X PUO02)
NFUEL>0 A TABLE OF NFUEL THERMAL CONDUCTIVITY VALUES IS

INPUT VIA WRAP.GAPCON.CONDUCT..AAAAAAAA

PAGE 2
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4316.TEMPLATE.WRAP.INPUT.GAPCON.FUEL.COMPOS.?

WEIGHT FRACTION OF U WHICH IS UP35 FR35 :F.FFFF

(REMAINDER ASSUMED TO BE UB38)

WEIGHT FRACTION OF PU WHICH IS PUP40 FR40 : F.FFFF
WEIGHT FRACTION OF PU WHICH IS PU24 FR4! :F.FFFF

|

NOTE FRACTION OF PU WHICH IS PU839 IS >

co

1 .0-FR40-FR4 !

PAGE
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~16. TEMPLATE. WRAP. | NPUT . GAPCON . FUEL . COMPOS . ?
FUEL SORBED GAS CONTENT (CC/GMOF FUEL) S :FFF .FFF
FRACTION OF SORBED GAS THAT IS CARBON MONOXIDE
AND CARBON DIOXIDE XCO :F.FFFF

FRACTION OF SORBED GAS THAT IS HYDROGEN AND

MOISTURE XH :F .FFFF

FRACTION OF SORBED GAS THAT IS NITROGEN XN :~ .FFFF

(NOTE XCO+XH+XN SHOULD =1.0 .IF S IS > 0.0)

PAGE
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*#316. TEMPLATE . WRAP. | NPUT . GAPCON. FUEL . COMPOS. ?

NOH IS A SIGNAL TO SPECIFY THE DISPOSITION OF NOH :!
SORBED HYDROGEN.

NOH=0 HYDROGEN REACTS WITH CLADDING

NOH=1 ANY HYDROGEN IN SORBED GAS IS ASSUMED TO

REMAIN IN THE FUEL PIN AS A GAS

LASTPAGE
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M316.TEMPLATE.WRAP.GAPCON.CONDUC T.?

THE NUMBER OF TEMPERATURES FOR WHICH FUEL

CONDUCTIVITY VALUES ARE INPUT IS =i

THE NUMBER OF TEMPERATURE VALUES (NFUEL) IS

SPECIFIED IN WRAP.INPUT.GAPCON.FUEL.COMPOS.?

PAGE
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4316.TEMPLATE.WRAP.GAPCON.CONDUCT.?

FUEL UNRESTRUCTURED FUEL. RESTRUCTURED FUEL
TEMP CONDUCT 1VITY CONDUCTIVITY
DEG F BTU/HR-FT-F BTU/HR-FT-F

-.FFFF .F :FFr.FFF :FFF.FFF

: FFFF .F :FFF.FFF :FFF .FFF

:FFFF .F :FFF_FFF : FFF .FFF

:FFFF . F :FFF .FFF :FFF .FFF

:FFFF.F :FFF.FFF :FFF .FFF

:FFFF .F :FFF.FFF :FFF.FFF

:FFFF .F :FFF .FFF :FFF .FFF

OO OOOOVO OO OIOOVIOIO"VDIOIOOO
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4316. TEMPLATE.WRAP.INPUT.GAPCON.GAP.?

INITIAL TILL GAS PRESSURE (ATMOSPHERES) ATMOS :FFFF.EFE

FRACTION OF INITIAL FILL GAS WHICH 1S--

HEL1UM FRACHE :F.FFF

ARGON FRACAR :F .FFF

HYDROGEN FRACH :F.FFF

NITROGEN FRACN  :F . FFF

KRYPTON FRACKR :F .FFF

XENON FRACXE :F .FFF
LASTPAGE
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M316. TEMPLATE._WRAP. INPUT.GAPCON.POWER.?
DATA TO COMPUTE THE GAPCON FUEL ROD POWER --
READ THE REACTOR POWER HISTORY FROM -

WRAP.OPERATE.POWER.HI STORY. : AAAAAAAA .:AAAAAAAA

NUMBER OF FUEL BUNDLES IN THE REACTOR (NBUND) :I!!l

BUNDLE RADIAL PEAKING FACRTOR (BPKF) :FF _.FFFF
NUMBER OF RODS IN THE BUNDLE (NRODS) =:lIl11
ROD RADIAL PEAKING FACTOR (RPKEF) :FF.FFFF

(NOTE- FOR A SINGLE ROD.INPUT ROD POWER HISTORY AND SET THE
ABOVE INPUT VALUES TO 1)

PAGE
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*4316. TEMPLATE . WRAP. | NPUT . GAPCON . POWER . ?

READ THE ROD AXIAL POWER PROFILE FROM-

WRAP.GAPCON.AXIAL.PROF ILE.:AAAAAAAA _:AAAAAAAA



F M316. TEMPLATE_WRAP.OPERATE.POWER.HI STORY.EDIT.?
NUMBER OF TIME INCREMENTS (LIMIT 15) NTIME :11
1PEAK IS AN INTEGER TO SPECIFY WHETHER IPEAK :1
INPUT POWER VALUES ARE PEAK OR AVERAGE

IPEAK=0 PEAK POWER VALUES

IPEAK=! AXIALLY AVERAGED VALUES (OPTION TO BE USED IN WRAP)
IT SIGNALS THE TYPE OF °TIME' INCREMENTS IT -1l
IT=0 TIME IN DAYS (OPTION TO BE USED IN WRAP)

IT>0 MWD/MTU

PAGE
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316. TEMPLATE . WRAP . OPERATE . POWER . HI STORY .EDIT . ?

INDEX

TIME

(DAYS OR MWD/MTU)

:EE .EEEEEEEE

:EE .EEEEEEEE

:EE.EEEEEEEE

:EE.EEEEEEEE

: EE. EEEEEEEE

:EE .EEEEEEEE

:EE.EEEEEEEE

:EE.EEEEEEEE

PSEUDO

(REACTOR POWER

:EE .EEEEEEEE

:EE .EEEEEEEE

:EE.EEEEEEEE

:EE .EEEEEEEE

:EE .EEEEEEEE

:EE .EEEEEEEE

:EE.EEEEEEEE

:EE.EEEEEEEE

LASTPAGE 3
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4316.TEMPLATE.WRAP.GAPCON.AXIAL.PROF ILE.EDIT.?
NUMBER OF AXIAL FUEL SEGMENTS (LIMIT 20) NPOW :1!
NPRF1L IS A SIGNAL TO SPECIFY THE NUMBER OF AXIAL
POWER PROFILES TO BE USED IN THE CALCULATION NPRFIL :11
NPRFIL=! USE THE SAME PROFILE FOR ALL TIME STEPS
NPRFIL=NTIME (SPECIFIED IN WRAP.OPERATE.POWER.HI STORY.?.?)
USE A DIFFERENT AXIAL PROFILE FOR EACH TIME STEP

NVAL IS THE NUMBER OF ENTRIES IN THE AXIAL POWER NVAL :I11

OO0 0O0O00CO0CO0O00O00O00Oo
OO0O00O



‘¢316. TEMPLATE . WRAP. GAPCON .AXIAL. PROF | LE .EDIT.?
AXIAL POWER PROFILE : 1

:FF .FFFF  :FF.FFFF  :FF.FFFF  IFF.FFFF  IFF.FFFF
:FF.FFFF  :FF.FFFF  iFF.FFFF IFF.FFFF  1FF.FFFF
:FF.FFFF  :FF.FFFF 1IFF.FFFF  1FF.FFFF  IFF.FFFF
:FF .FFFF  :FF.FFFF  IFF.FFFF 1FF.FFFF  IFF.FFFF
:FF .FFFF  :FF.FFFF  IFF.FFFF IFF.FFFF  IFF.FFFF
:FF.FFFF  :FF.FFFF IFF.FFFF IFF.FFFF  IFF.FFFF
:FF.FFFF  :FF .FFFF IFF.FFFF  IFF.FFFF  IFF.FFFF
:FF.FFFF  :FF.FFFF IFF.FFFF IFF.FFFF  IFF.FFFF
iFF.FFFF  :FF.FFFF FF.FFFF 1FF.FFFF  IFF.FFFF

LASTPAGE 3
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4316. TEMPLATE.WRAP.1NPUT.GAPCON.CONTROLS.?
NFLX IS A SIGNAL TO SPECIFY FLUX DEPRESSION IN NFLX =1l
THE FUEL
NFLX=0 COMPUTED IN SUBROUTINE DEPRES
NFLXCO ASSUME NO DEPRESSION
NFLX>0 READ NFLX FLUX DEPRESSION VALUES FROM

WRAP.GAPCON.FLUX.DEPRESS. :AAAAAAAA

NOTE NFLXXO SHOULD NOT BE USED FOR FUEL PINS CONTAINING
PUOB OR FOR PINS WITH UB35 ENRICHMENT GREATER THAN
q4*.

PAGE B

OO0 0CCO00CDO00T0CDO000O0O0O0O0O000
eoleoleoleoleololololololololleoleolololeo]o/ o]
OO0 0CO0O0CCO0O0OO0O0O0VO0O0000o0



4316. TEMPLATE.WRAP.INPUT.GAPCON.CONTROLS.?

1RL SPECIFIES OUTPUT OF FLUX DEPRESSION VALUES IRL :I!'1
IRL=0 11 FLUX DEPRESSION VALUES AND THEIR
RESPECTIVE PELLET DIAMETERS WILL BE

PRINTED. FIRST VALUE iS AT CENTERLINE

LAST IS AT FUEL SURFACE

IRL>0 DIVIDE PELLET INTO IRL EQUAL NODES AND PRINT OUT

VALUES AT MIDPOINT OF EACH NODE.

PAGE
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4316. TEMPLATE.WRAP _.INPUT.GAPCON.CONTROLS.?
1STOR SPECIFIES CALCULATION OF STORED ENERGY IN THE FUEL
ISTOR=0 NO CLACULATION ISTOR :!ll

ISTOR>0 CALCULATION PERFORMED

IRELOC SPECIFIES RELOCATION MODEL IN THE CODE IRELOC :1!1
IRELOC=0 NO CHANGE IN DIAMETER DUE TO RELOCATION
IRELOC=l RELOCATION USING BEST ESTIMATE
IRELOC=-1 RELOCATION USING CONSERVATIVE ESTIMATE

U.E. LESS GAP CLOSURE)

PAGE 4
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H316. TEMPLATE.WRAP.INPUT.GAPCON.CONTROLS.?

1DENSF SPECIFIES MODEL FOR RADIAL FUEL {DENSE :1 1!

SHRINKAGE DUE TO ISOTROPIC DENS IFICAT I ON.

(CODE ASSITCS FINAL VALUE 96.5* OF THEORETICAL)
1DENSE=0 NO FUEL DENSIF1CATION

1DENSE*1 CHANGES IN FUEL DIAMETER CALCULATED

NOTE FOR INITIAL DENSITY =>96.5* THERE IS NO SWELLING

TO ACHIEVE 96.5* FINAL DENSITY

PAGE 5
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*4316. TEMPLATE . WRAP . INPUT . GAPCON . CONTROLS . ?
IGAS SPECIFIES THE GAS RELEASE MODEL IGAS :I
IGAS=0 BEST ESTIMATE
IGAS=! CONSERVATIVE ESTI MATE(l .E. 95t CONFIDENCE
BOUNDARY; GIVES MORE GAS RELEASE)
IRELSE DESIGNATES WHETHER FISSION GAS RELEASE MODEL 1RELSE :II1
IRELSE=0 RELEASE DURING TIME STEP <I.E. DURING OPERATION)

IRELSE=! RELEASE AFTER TIME STEP (I.E. AT SHUTDOWN OR POWER

lololeololololololoelolololololololololoLa,
OOOOOOOOOOOOO0OCDC,L)
ololeolololololololololololola



M316.TEMPLATE.WRAP.GAPCON.FLUX.DEPRESS.?

THE NUMBER OF POSITIONS FOR WHICH RADIAL

FLUX DEPRESSION VALUES ARE GIVEN IS:111
THE NUMBER OF POSITIONS NFLX IS SPECITIED IN

WRAP .INPUT.GAPCON.CONTROLS.?

PAGE
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*#316. TEMPLATE . WRAP. GAPCON. FLUX . DEPRESS. ?

DIAMETER FLUX RATIO
( INCHES)
F.FFF
F.FFF
:F.FFFF F.FFF
rF.FFFF F.FFF
rF.FFFF F.FFF
.-F.FFFF F.FFF
: F.FFF
LASTPAGE
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- 47 -

MOXY Input Records

The MOXY input records are listed in Table |I. The BWR rod bundle layout and
length are described in the WRAP.INPUT.MOXY.RODTYPES.7ARRAY record where
7TARRAY is the array name given to a particular fuel bundle. All the other
records pertain to the particular case (7CASE) that is to be executed. The
input template for the MOXY records are presented in pp. 49-110.

Not all of the MOXY input records listed are needed for execution of a MOXY
problem. Records designated '**' in the list are needed only if their data
are specified as part of the problem in the PARAM and IPARAM records. Also,
the absence of the records designated by '+' will cause MOXY to default to

specific calculations and built-in values or tables of values. The records
indicated by '++' are optional, but are required for EM calculations. Each
record template lists the problem requirements and defaults applicable for

that record. Reference to the card identification of the original MOXY in-

put (see MOXY manual, reference 2) has been maintained in each MOXY input
record template.



- 48 -
Table |.

WRAP.INPUT.MOXY.OPTIONS.?J0B*

WRAP . INPUT.MOXY .RODTYPES.7ARRAY

WRAP _INPUT.MOXY .?CASE .PARAM

WRAP.INPUT.MOXY.?CASE.IPARAM

WRAP.INPUT _MOXY .7CASE . GEOMETRY

WRAP . INPUT _MOXY .7CASE.TIMEPRNT

WRAP . INPUT.MOXY.7CASE .SPRAYTIM

WRAP _INPUT.MOXY .7CASE.SURFTEMP**

WRAP.INPUT.MOXY.7CASE.NORMPOWR**

WRAP.INPUT_MOXY .7CASE _HTCOEF.7RODGRP**

WRAP . INPUT.MOXY.7CASE _FLTEMP**

WRAP_INPUT.MOXY .7CASE .HEATPEAK

WRAP.INPUT.MOXY.7CASE.RUPTURE

WRAP.INPUT.MOXY.7CASE.EMISS

WRAP.INPUT.MOXY.7CASE.OXIDE

WRAP.INPUT.MOXY.7CASE.DENSITY

WRAP.INPUT.MOXY .7CASE . GAPPARAM++

WRAP.INPUT.MOXY.7CASE .MOLEFRAC++

WRAP_INPUT.MOXY.7CASE _.PRECOEF+

WRAP_INPUT .MOXY .7CASE.POSTCOEF**

WRAP_INPUT.MOXY .7CASE _VIEWFACT

WRAP_INPUT.MOXY.7CASE.PRESTIME**

WRAP.INPUT.MOXY.7CASE.GSVOLUME**

WRAP.INPUT.MOXY.7CASE.AXLDPOC+

WRAP.INPUT .MOXY.7CASE.TOPTEMP**

WRAP.INPUT.MOXY .7CASE_RUPTEMP**

WRAP . INPUT.MOXY.7CASE _SLBLNGTH+

WRAP.INPUT.MOXY.7CASE.PLSTRAIN**

List of MOXY Input Records

*The options record is normally
used only to trace down input
or programming errors.

**Optional records.

+Optional records with defaults
if absent.

++Optional records required for
EM calculations.



TEMPLATE.WRAP.INPUT.MOXY.OPT IONS.?JOBNAM

MOXY EXECUTION OPTIONS

IPT (O/ 1 NO/EXECUTION TRACE
IPT2 (0/ 1 NOT USED NOW
IPT3 (0/ 1 NOT USED NOW
IPT4 O/ 1 NOT USED NOW

)
)
)
)
IPT5 (0/1)  NO / PRINT INPUT DATA (JOSHUA RECORDS))
)
)
)
)

1PT6 0/ 1 NO /WRITE MOXY TAPE (UNIT 7 )

IPT7 (0/ 1 NO/DUMP DATA JUST BEFORE CALCULATIONS

1PT8 (0/ 1 NO/LIST NON-FATAL INPUT ERRORS

IPT9 (O/ 1 NO/DUMP INPUT DATA ARRAYS AFTER ALL IN
LASTPAGE
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TEMPLATE.WRAP _.INPUT.MOXY .RODTYPES.?ARRAY

== ROD TYPE LAYOUT AND ROD LENGTH SPECIFICATION -
CARDS * 010011-010020 CARD * 010021
««>> QUALIFIER FOR THIS RECORD IS THE ARRAY NAME REFERENCED I[N
THE RECORD -«>>  “WRAP.INPUT.MOXY.?CASE.PARAM
NUMBER (Jf’RODS ALONG ONE SIDE OF THE FUEL ELEMENT (7 OR 8)
NUMBER OF ACTIVE 1FUEL) RODS IMAX«6H) 11
NUMBER OF INACTIVE (NON-FUEL) RODS Il
NUMBER OF RODS SPECIFIED IN THE ARRAY LAYOUT (28 OR 36) Il
( 28 RODS FOR 7 X 7 ARRAY. 36 RODS FOR 8 X 8 ARRAY )
ROD LENGTH >>>> |IN FEET ONLY <<<< :FFFF.FFFFF

CONRCOC INDCOCCOCO> T CToCTTCTTCTC T C o C o C oo PO CTrFC oD dI<>
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TEMPLATE.WRAP.1NPUT.MOXY.RODTYPES.?ARRAY

ROD TYPE LAYOUT

LASTPAGE

ROD TYPE DEFINITIONS

ACTIVE FUEL RODS -> 1-9
HOLLOW INACTIVE -> 10
SOLID INACTIVE = 1!

OOOOOOOVOOOODOOO
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TEMPLATE.WRAP .INPUT.MOXY.?CASE.PARAM

LOGICAL AND OTHER PARAMETERS CARDS * 010001-010010

TITLE> :AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
A ABRV —>> (T/F)-> (PRINT SURFACE MESH POINT TEMPERATURES/
PRINT ALL MESH POINT TEMPERATURES)
A EQSWLR (T/F)-> (FORCE ALL RUPTURED RODS TO HAVE THE
SAME RADIUS/ USER INPUTS VALUES FOR RADIUS)
:AAAAAAAA

FUEL ELEMENT ARRAY NAME (BWRS5/BWRE6/I IIF/VB/BWRG6A,
OTHER TO DESIGINATE 7X7,8X8 ROD ARRAY
A SRCE —>> (T/F)m> (TIME DEPENDENT DECAY HEATING/

CONSTANT DECAY HEATING) (FOR EM MODE,SRCE"T)

PAGE
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TEMPLATE.WRAP_.INPUT.MOXY.?CASE.PARAM

®°®®® IN EM MODE. ALL FLAGS ON THIS PAGE ARE T weeee

LMWR -->> (T/F) (CONSIDER METAL WATER REACT | ON/IGNORE)

LCONV -->> (T/F) (CONSIDER CONVECTION/IGNORE CONVECTION)

LCON -->> (T/F) (INTERNALLY COMPUTE ROD INITIAL SURFACE

TEMP MATURE/ PROVIDE INPUT DATA FOR TEMP

LCS -->> (T/F) (TIME DEPENDENT FLUID TEMPERATURE/
CONSTANT FLUID TEMPERATURE)

LSTM -->> (T/F) (TIME DEPENDENT HEAT TRANSFER COEF./
CONSTANT HEAT TRANSFER COEF.)

PAGE

lojlolololololole
ojJolololole,

cn
co



TEMPLATE.WRAP.INPUT.MOXY.7CASE.PARAM

:A THETDA —>> (T/F) (T INDICTED DATA TRANSFER FROM RELAP )

>> THETDA NOT USED AT SRL NOW DEFINED BY WRAP INTERFACE <<

:A GAPCAL —>> (T/F) (INTERNALLY COMPUTE HEAT TRANSFER COEF./
PROVIDE AS USER INPUT DATA )

:AA INBR —>> (BR/SI -> INPUT IN BRITISH UNITS / S.l. UNITS )

:AA OUTER -->> (BR/SI -> OUTPUT IN BRITISH UNITS /S .I. UNITS )

IN EM MODE . GAPCAL

LASTPAGE
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4137.TEMPLATE.WRAP.INPUT.MOXY.?CASE.1PARAM

INTEGER OPTION PARAMETERS - CARDS * 01010 1-010102
H NTSETS —>> NUMBER OF TIME STEP SETS (MAX -10)
HE NOSETS -->> NUMBER OF PRINT INTERVAL SETS (MAX-10)
11 M -->>-->> NUMBER OF POWER-TIME PAIRS (MAX - 50)
IN NORMPOWR RECORD. (IF - O, USED BUILT-IN DATA.
(MUST BE | IF SRCE - F. IGNORED IF THETDA IS T)
—>>—>> NUMBER OF CONVECTION HEAT TRANSFER
COEFFICIENT-TIME PAIRS (MAX-50) IN HTCOEF RECORD.
(IGNORED IF THETDA IS T. MUST BE !
IF LSTM IS F.)



11

1111
1111
1

4137 .TEMPLATE.WRAP.INPUT.MOXY.7CASE.1PARAM

LL —>> » OF FLUID TEMP-TIME PAIRS (MAX-50) IN FLTEMP
RECIORD (IGNORED IF THETDA-T. MUST BE | IF LCS-F)

NRECYC -->>
IT™ —>
LINPG --=
IGHR  -->>

MAXIMUM OUTER ITERATIONS

MAXIMUM INNER ITERATIONS
LINES PER PAGE (60.80,0THER - CONTINUOUS)
VOLUMETRIC HEAT GENERATION (OVA) OPTIONS
(SPECIFIES DATA ENTRIES IN 'HEATPEAK' RECORD.
1-INPUT OVA DIRECTLY. 2- CALCULATE OVA FROM
KW/FT, 3- COMPUTE OVA FROM INPUT DATA

OO0 O0O00O0000
OO
OO0 0O
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4137 .TEMPLATE.WRAP_INPUT_MOXY.7CASE .IPARAM

NLEVLS —>>
NTOP —->>
{PLAS —>>
NT 1 —>>
NTS —>>
NOT USED
LASTPAGE

NUMBER OF AXIAL LEVELS (1-21)

NUMBER OF TOP AXIAL LEVEL FLUID TEMP-TIME
PAIRS(MAX-50) TO DETERMINE ROD PLENUM TEMP
RUPTURE PLASTIC STRAIN OPTION (IF O,

USE TABLE. IF 1, USE TABLE * 0.20 )

« OF RUPTURE
(IF « 0. USE
* OF RUPTURE
(IF - 0. USE

TEMP-PRESSURE PAIRS (MAX-50)
BUILT-IN TABLE)
STRESS-PRESSURE PAIRS (MAX-50)
BUILT-IN TABLE)

OO0 O003000IO0O0IO00O000o
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4137 . TEMPLATE.WRAP.INPUT.MOXY.?CASE .GEOMETRY

GEOMETRY DATA CARDS  030001-030201
CARD 030001  MESH INTERVALS ft-n-f
[111 -->> NDR(]) - NUMBER OF MESH INTERVALS

IN FUEL

111 —>> NDR(2) - NUMBER OF MESH INTERVALS
IN GAP

111 —>> NDR(3) - NUMBER OF MESH INTERVALS
IN CLADDING

>> DIMENSIONS ARE TO BE ENTERED IN “INCHES' OR 'METERS' <<
>> DEPENDING ON SPECIFICATION OF 'INBR' IN PARAM RECORD <<

PAGE
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4137 . TEMPLATE.WRAP _INPUT.MOXY .7CASE.GEOMETRY
INACTIVE ROD GEOMETRY (RADIAL DIMENSIONS) « 030111
(ASSUMES ONLY ONE INACTIVE ROD TYPE IN A GIVEN CORE )
(COLD DIMENSIONS )
:E_EEEEEEEEEEE -->> INNER RADIUS |IP A HOLLOW ROD
-->> ROD RADIUS IF A SOLID ROD
:E.EEEEEEEEEEE -->> WALL THICKNESS IF A HOLLOW ROD

-->> ENTER 0.0 IF A SOLID ROD
>> NO ENTRIES NEEDED ON THIS PAGE IF NO INACTIVE RODS <<

PAGE
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4137.TEMPLATE.WRAP.1NPUT.MOXY .7CASE .GEOMETRY
FUEL. ELEMENT GEOMETRY CARD # 30201
(ASSUME ONLY ONE TYPE OF FUEL ELEMENT)
(COLD DIMENSIONS)
‘E .EEEEEEEEEE ~ -->> ROD PITCH (SQUARE PITCH)

:E.EEEEEEEEEE -->> DISTANCE BETWEEN INSIDE FLAT SURFACES
OF THE CANISTER

:E.EEEEEEEEEE -->>  CANISTER WALL THICKNESS

PAGE
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4137 . TEMPLATE.WRAP_INPUT.MOXY .7CASE.T!MEPRNT

TIME STEP AND PRINT INTERVAL DATA
CARDS *020001-020100 AND 020101-20200

ALL TIME IN SECONDS

PAGE
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4137.TEMPLATE.WRAP.1NPUT.MOXY.7CASE.TIMEPRNT

« OF EDIT
22 EDIT
22 EDIT
22 EDIT
22 EDIT
22 EDIT
22 EDIT
22 EDIT
22 EDIT
22 EDIT
22 EDIT
22 EDIT
22 EDIT
22 EDIT
22 EDIT
22 EDIT
22 EDIT
22 EDIT
22 EDIT

OO OOOOIOIOIOIOIOIOIOIOVIVOIODOIODOODOOO
ydeoleleololololololololololololololololole!

PRINT

INTERVAL DATA

FREQUENCY CHANGES - NOSETS »
EVERY 1111

EVERY |1
EVERY 1t
EVERY |
EVERY
EVERY |
EVERY
EVERY !
EVERY
EVERY
EVERY
EVERY
EVERY
EVERY |
EVERY
EVERY 1
EVERY
EVERY

LASTPAGE

|
1
1
I
1
1
1
1
1
f
|
f
|
f

TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME

4

STEPS
STEPS
STEPS
STEPS
STEPS
STEPS
STEPS
STEPS
STEPS
STEPS
STEPS
STEPS
STEPS
STEPS
STEPS
STEPS
STEPS
STEPS

UNTIL
UNTIL
UNTIL
UNTIL
UNTIL
UNTIL
UNTIL
UNTIL
UNTIL
UNTIL
UNTIL
UNTIL
UNTIL
UNTIL
UNTIL
UNTIL
UNTIL
UNTIL

11

TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME
TIME

(MAX-10)

FFFFF.FFFF
FFFFF.FFFF
FFFFF.FFFF
FFFFF .FFFF
FFFFF. FFFF
FFFFF.FFFF
FFFFF.FFFF
FFFFF.FFFF
FFFFF.FFFF
FFFFF.FFFF
FFFFF.FFFF
FFFFF.FFFF
FFFFF.FFFF
FFFFF.FFFF
FFFFr .FFFF
FFFFF.FFFF
FFFFF.FFFF
FFFFF .FFFF
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4137 .TEMPLATE.WRAP.1NPUT.MOXY .?CASE.SPRAYTIM
CORE SPRAY INITIATION TIME DATA CARD - 040001

:EE .EEEEEEEE = TSPRAY TIME AT WHICH CORE SPRAY REACHES
RATED FLOW

CAN BE ESTIMATED FROM A RELAP(TWRAM)
CALCULATION

ALL TIMES IN SECONDS

PAGE
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HI 37.TEMPLATE.WRAP.INPUT.MOXY.7CASE.SPRAYTIM

INACTIVE ROD QUENCHING TIME DATA CARD « 040101

:EE . EEEEEEEE TQR OR HF = ROD QUENCHING TIME OR HEAT TRANSFER
BTU/HR-PT*»2-F COEFFICIENT ON WETTED PORTION OF HOLLOW ROD
WIM* *2-DEGK (IF QUENCHING TIME , ONLY ENTRY ON THIS PAGE)
:EE.EEEEEEEE HOLLOW ROD AXIAL TEMP GRAD (F/IN.K/M)
:EE.EEEEEEEE TOP OF CORE TO AXIAL HOTSPOT (INCHES.METERS)
:EE.EEEEEEEE TLEID = LE1DENFROST TEMPERATURE (DEGREES F.K)
:EE.EEEEEEEE DTIME = TIME LAG TO BE ADDED TO YAMANOUCHI-CALC
QUENCHING TIME (60 IF OMITTED) (60 FOR EM MODE
NO ENTRIES NEEDED ON THIS PAGE NO INACTIVE RODS .........
i)
|
PAGE
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HI 37.TEMPLATE.WRAP.INPUT.MOXY.7CASE.SPRAYTIM

CANISTER QUENCHING TIME DATA CARD » 040201
:EE.EEEEEEEE TQ OR HF = ROD QUENCHING TIME OR HEAT TRANSFER
BTU/HR-FT=*2-F COEFFICIENT ON WETTED PORTION OF CANISTER

WIM* *2-K (IF QUENCHING TIME , ONLY ENTRY ON THIS PAGE)
:EE .EEEEEEEE CANISTER AXIAL TEMP GRAD (F/IN,K/M)
:EE .EEEEEEEE TOP OF CORE TO HOTSPOT (INCHES,METERS)
:EE.EEEEEEEE TLEID = LEIDENFROST TEMPERATURE (DEGREES F,K)
:EE.EEEEEEEE DTIME = TIME LAG TO BE ADDED TO YAMANOUCH1-CALC

QUENCHING TIME (60 IF OMMITED) (60 FOR EM MODE)

or

PAGE
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4137.TEMPLATE.WRAP _.INPUT.MOXY.7CASE.SPRAYTIM

REFLOODING TIME DATA CARD « 040301

:EE.EEEEEEEE TFLOOD OR FLDRT = REFLOODING TIME OR VOLUMETRIC
REFLOODING RATE

:EE.EEEEEEEE PLNVOL = VOLUME TO BE REFILLED

IF ONLY ONE ENTRY IS MADE. IT IS THE REFLOODING

TIME. IF BOTH ENTRIES ARE MADE. REFLOODING TIM
IS PLNVOL/FLDRT

LASTPAGE
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4137 .TEMPLATE.WRAP. INPUT.MOXY.7CASE.SURF TEMP
INITIAL OUTER CLAD SURFACE TEMPERATURE DATA
CARDS » 50001-50100
NUMBER OF RODS :II (1,28,36) (IF ONLY ! ROD SPECIFIED HERE
ALL RODS HAVE THE SAME TEMPERATURES)
THIS RECORD NOT USED IF LCON IS TRUE
THIS RECORD IS NOT USED FOR EM MODE

TEMPS IN DEGREES F OR DEGREES K DEPENDING ON INBR

PAGE
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4 137 . TEMPLATE.WRAP. INPUT.MOXY .7CASE.SURF TEMP

INITIAL SURFACE TEMPERATURE OF CANISTER
: EE_.EEEEEEEEEE

LASTPAGE
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4137 .TEMPLATE.WRAP _INPUT.MOXY.7CASE.HTCOEF .7TRODGRP
CONVECTION HEAT TRANSFER COEFFICIENT DATA FOR
ROD GROUP 7RODGRP CARDS * 070001-070500
I = L = « ofF COEF-TIME PAIRS (MAX=50) (:1 NOT USED
NOT USED FOR EM MODE  .........
OMIT IF THETDA WILL BE TRUE ...
OMIT FOR ROD- GROUPS B-4 AND CANISTER GROUP 5
IF ISPR > 0

UNITS BTU/HR-FT**2-F OR WIM* *2-K

PAGE
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4 137 .TEMPLATE.WRAP . INPUT._MOXY.7CASE.HTCOEF .7RODGRP

CONVECTION HEAT TRANSFER COEFFICIENTS FOR ROD GROUP 7RODGRP

HTCOEF TIME
EEEEEEEEE EEEEEEEEE
EEEEEEEEE EEEEEEEEE
EEEEEEEEE EEEEEEEEE
EEEEEEEEE
EEEEEEEEE
EEEEEEEEE EEEEEEEEE
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4137 . TEMPLATE.WRAP_INPUT.MOXY .?CASE.HEATPEAK

VOLUMETRIC HEAT GENERATION RATE CARD « 090001
‘EE.EEEEEEEE -> OVA <BTU/SEC-IN**3 OR W/M*»3) IF IHGR » f
MAPLHGR (KW/FT OR W/M) IF IHGR = 2
POWER (MW) IF IHGR = 3

:EE.EEEEEEEE 0 IF IHGR =1 .2
NUMBER OF FUEL BUNDLES IN REACTOR IF I[HGR
== VOLUMETRIC HEAT GENERATION RATE =

OVA * RPF - APFIL) * WVAI)
FOR ROD | AT AXIAL LEVEL L

PAGE
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4137 .TEMPLATE.WRAP . INPUT.MOXY .?CASE.HEATPEAK

BUNDLE AND AXIAL PEAKING DATA CARDS «090101-090200

211 NUMBER OF AXIAL LEVELS (MAX=21) :1 = NOT USED
:FFFF.FFFF RPF  BUNDLE PEAKING FACTOR
AXIAL PEAKING FACTORS FOLLOW (LEVEL f = BOTTOM, 2  NEXT UPETC
LEVEL*  FACTOR LEVEL* FACTOR LEVEL' FACTOR
==APF==== ==APF==== ==APF====
22 FFFF.FFFF 22  FFFF.FFFF 22 FFFF .FFFF
22 FFFF.FFFF 22  FFFF.FFFF 22 FFFF.FFFF
22 FFFF.FFFF P?  FFFF.FFFF 22 FFFF.FFFF
22 FFFF.FFFF 22  FFFF.FFFF 22 FFFF.FFFF
22 FFFF.FFFF 22  FFFF.FFFF 22 FFFF.FFFF
22 FFFF.FFFF 22  FFFF.FFFF 22 FFFF.FFFF
22 FFFF.FFFF 22  FFFF.FFFF 22 FFFF.FFFF
22 FFFF.FFFF 22  FFFF FFFF 22 FFFF.FFFF
22 FFFF.FFFF 22  FFFF.FFFF 22 FFFF.FFFF
22 FFFF.FFFF 22  FFFF.FFFF 22 FFFF .FFFF
22 FFFF.FFFF 22  FFFF.FFFF 22 FFFF.FFFF
22 FFFF.FFFF 22  FFFF.FFFF 22 FFFF.FFFF
22 FFFF.FFFF 22  FFFF.FFFF 22 FFFF.FFFF
22 FFFF.FFFF 22  FFFF.FFFF 22 FFFF.FFFF
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4137 . TEMPLATE.WRAP . INPUT.MOXY .7CASE.RUPTURE
ROD SWELLING, RUPTURE DATA CARDS « 100001-100100

TEMPERATURES FOR ONSET OF ROD RUPTURE AND ROD SWELLING

**  TEMP FOR ROD RUPTURE ==>> TRUPT

*  TEMP RANGE FOR ROD SWELLING BEFORE RUPTURE ==>> DTSWL

THEREFORE ROD SWELLING STARTS AT TRUPT - DTSWL
UNITS = DEGREES F OR DEGREES K

NUMBER OF RODS :11  (1,28,36) (:| NOT USED)

IF 1t ROD IS SPECIFIED HERE, ALL RODS HAVE THE SAME
VALUES OF TRUPT AND DTSWL

o

PAGE

OO0000C0O000030CIO0000IO000000
OO0 00C0CIO0O0000CIO00O00D0O0000

OO0 0CO00O0O0O0O000



uJ

Ld
Ld

Ld

Id
Ld Ld Ld

uJ

Ld
Ld

Ld
Id

Ld

uJ
Ld
Ld

Ld

Ld Ld

Ld

Ld

Ld

Ld

82

Ld

Ld Ld
Ld Ld Ld

uJ
Ld
Id
Ui
Ld
Ld

Ld

Ld Ld

uJ
Ld
Ld
Ld

Ld
Ld

Ld
Ld

uJ

Ld

Ld

Ld

Ld

Ld
Ld



TEMPLATE .I-iRAP. |

EMI SSI VITY
:FFFF.FFFF  EROD
:FFFF.FFFF  ECAN
.FFFF.FFFF  EH20
:FFFF.FFFF

LASTPAGE

CARD « 10001
EMISSIVITY OF FUEL RODS
EMISSIVITY OF CANISTER PRIOR
EMISSIVITY OF QUENCHED

AND HCLLCN ROD

ROD PRIOR TO
QUENCHING

00
Cco

QOO OOOOOOOOOOCDOOOOOO

OO0 C———C =TS —00—~ "0 —0O0 0o C~"90OCCI1IS5S"T OO0



4137 .TEMPLATE.WRAP.1NPUT.MOXY .7CASE.OXIDE

METAL WATER REACTION CARD « 120001
:FFFF.FFFF  XMWR = METAL-WATER REACTION RATE MULTIPLIER
(IF .LT. 0.0 DEFAULTS TO 1.0 )

........... XMWR MUST BE 1.0 FOR EM MODE »eFee®
OXIDE PENETRATION IS THICKNESS OF CLADDING THAT HAS BEEN
CONVERTED TO OXIDE AT BEGINNING OF ACCIDENT
REMAINDER OF DATA FOR CARD 120001 COVERED IN NEXT PAGES
FOR CARDS 120101-120201
*** UNITS ARE 'INCHES' OR 'METERS' ...
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4 137.TEMPLATE.WRAP.1NPUT.MOXY .?CASE.OX IDE

INTERNAL OXIDE PENETRATION

NUMBER OF RODS

CARD *

(1,28,36 —- ENTRY OF
ALL RODS HAVE THE SAME VALUE)

120201

f

SPECIFIES THAT

ROD PENETRATION ROD PENETRATION ROD PENETRATION
EE.EEEEEEEE EE.EEEEEEEE  :11 :EE.EEEEEEEE
EE.EEEEEEEE EE.EEEEEEEE  :1I :EE. EEEEEEEE
EE.EEEEEEEE EE.EEEEEEEE :11 :EE.EEEEEEEE
EE.EEEEEEEE EE. EEEEEEEE :U - EE. EEEEEEEE
EE. EEEEEEEE EE.EEEEEEEE  :11 ;EE.EEEEEEEE
EE .EEEEEEEE EE.EEEEEEEE :11 :EE.EEEEEEEE
EE.EEEEEEEE EE.EEEEEEEE  :11 :EE.EEEEEEEE
EE .EEEEEEEE EE.EEEEEEEE -1 :EE.EEEEEEEE
EE. EEEEEEEE EE.EEEEEEEE :11- :EE.EEEEEEEE

EE. EEEEEEEE
EE.EEEEEEEE
EE.EEEEEEEE
EE.EEEEEEEE
EE.EEEEEEEE

EE.EEEEEEEE
EE.EEEEEEEE
EE.EEEEEEEE
EE.EEEEEEEE
EE.EEEEEEEE

11
1!
11
11
11

:EE.EEEEEEEE
:EE.EEEEEEEE
:EE.EEEEEEEE
:EE.EEEEEEEE
:EE.EEEEEEEE
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4137 . TEMPLATE.WRAP. INPUT.MOXY.7CASE.DENS 1TY

STEAM PRESSURE DATA CARD * 140001
:FFFF.FFFF STPR. STEAM PRESSURE IN CORE AFTER FUEL
ROD RUPTURE. USED FOR STEAM TRANSPORT
PROPERTIES.

PRESSURE UNITS ARE POUNDS PER SO.IN. AREA
NEWTONS PER SO.METER AREA
DEPENDING ON ENTRY FOR INBR

PAGE

COoC T C T CTC T C T CToCToCCT T T CT T T CTCToCT DI >

ojlojJololeojololololojolololololololoelo]o,
(ojJolele ojolole QOO0 O0O



cr

200

cc
03

t- o
u cr

cr Zz o

- 88 _

1C3.mhﬂcmmmmD._D*.ﬂthmmmmmmw.—ﬂC
ajruajnjaiaiainjajaiairuaiai

AjryRIRRRIR SR YR

m\3.m:._.c_»Cm..mmm.ﬁ.\_DL?._,CD.m:.m:
ainjraajrunjrur _m&m_m aiai



oo

~137. TEMPLATE.WRAP_INPUT.MOXY .?CASE.OAPPARAM
GAP HEAT TRANSFER COEFFICIENT DATA CARDS - 150001-150100

NUMEBR OF RODS :II (1.28,36 IF ENTRY IS 1, ALL RODS A
SPECIFIED TO HAVE THE SAME VALUES)

IF TUUMP IS SET TO 0.0 INTERNALLY COMPUTED VALUE WILL BE USED
.......... FOR EM MODE , TJUMP MUST BE .GT. 0.0 ...

OMIT THIS RECORD IF GAPCAL - F

PAGE
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4137.TEMPLATE.WRAP _INPUT.MOXY .7CASE.GAPF

ROD * 11

:EE.EEEEEEEEE CONTACT CONDUCTANCE OP FUEL AND CLADDING FOR ROD
>>  UNITS BTU/HR-FT-*2-F OR W/M*»2-K <<
:EE.EEEEEEEE EMISSIVITY OF FUEL SURFACE FOR ROD
:EE.EEEEEEEE EMISSIVITY OF CLADDING INTERIOR SURFACE FOR ROD
:EE.EEEEEEEEE INITIAL FISSION GAS PRESSURE (PSIA,N/M»»2)
:EE.EEEEEEEE ARITHMETIC AVERAGE SURFACE ROUGHNESS FOR FUEL
:EE.EEEEEEEE ARITHMETIC AVERAGE SURFACE ROUGHNESS FOR CLADDING
:EE.EEEEEEEE = TEMPERATURE JUMP DISTANCE (TJUMP) (IF-O, COMPUTE)

>>> UNITS ARE 'INCHES' OR 'METERS' <<<<

OOOOOOOIOOOOOOIOIOOOOOO
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4137 .TEMPLATE.WRAP.INPUT.MOXY.?CASE.MOLEFRAC
FISSION GAS COMPOSITION DATA CARDS * 150101-150200
OMIT THIS RECORD IF GAPCAL = F
THIS RECORD NEEDED FOR EM MODE CALCULATIONS  *e**

NUMBER OF RODS :I! (1.28.3G -- ENTRY OF { SPECIFIES THAT
ALL RODS HAVE THE SAME VALUES

11 NOT USED

PAGE
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HI 37 . TEMPLATE.WRAP. INPUT.MOXY.7CASE.MOLEFRAC

EE.EEEEEEEE
EE.EEEEEEEE
EE.EEEEEEEE
EE.EEEEEEEE
EE.EEEEEEEE

ROD dt

MOLEFRACTION
MOLEFRACTION
MOLEFRACTION
MOLEFRACTION
MOLEFRACTION

OF HELIUM IN FISSION GAS IN ROD
OF ARGON IN FISSION GAS IN ROD
OF HYDROGEN IN FISSSON GAS IN ROD
OF NITROGEN IN FISSION GAS IN ROD
OF KRYPTON IN FISSION GAS OF ROD

EE.EEEEEEEE MOLE FACTION OF XENON IN FISSION GAS OF ROD

LASTPAGE
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4137 .TEMPLATE.WRAP _.INPUT.MOXY .?CASE.PRECOEF

FUEL-CLADDING GAP HEAT TRANSFER COEFFI [ENTS
60001-160100
NUMBER OF RODS (1,28,36) -1
ROD IS SPECIFIED, ALL RODS HAVE THE SAME VALUE)
>> UNITS ARE BTU/HR-FT**2-F OR W/M**2-K <<
THIS RECORD IS NOT NEEDED F GAPCAL=T. IF IT IS
AVAILIBLE IT WILL BE READ AND USED AS INITIAL
GAP HEAT TRANSFER COEFFICIENTS. THE COEFFICIENTS WILL BE
CALCULATED INTERNALLY FOR THE REMAINDER OF THE CALCULATION.
IF THE RECORD IS NOT AVAILIBLE' ALI" WILL BE CALCULATED

ub

co
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4137 .TEMPLATE.WRAP _INPUT.MOXY .?CASE.PO5TCOEF

POST-RUPTURE FUEL-CLADDING GAP HEAT TRANSFER COEFFICIENTS

CARDS « 160101-160200 11 NUMBER OF RODS (1,28,36)
(IF t ROD, ALL HAVE SAME VALUES) ** OMIT IF GAPCAL=T -~
ROD GAP COEF. ROD GAP COEF. ROD GAP COEF.

EEE.EEEEEEE
EEE.EEEEEEE
EEE.EEEEEEE
EEE.EEEEEEE
EEE .EEEEEEE
EEE.EEEEEEE
EEE.EEEEEEE
EEE.EEEEEEE
EEE.EEEEEEE
EEE.EEEEEEE
EEE.EEEEEEE
EEE.EEEEEEE
EEE.EEEEEEE
EEE.EEEEEEE
EEE.EEEEEEE

LASTPAGE
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EEE.EEEEEEE
EEE.EEEEEEE

EEE.EEEEEEE
EEE .EEEEEEE
EEE.EEEEEEE
EEE .EEEEEEE
EEE .EEEEEEE
EEE.EEEEEEE
EEE .EEEEEEE
EEE.EEEEEEE
EEE.EEEEEEE
EEE.EEEEEEE
EEE.EEEEEEE
EEE.EEEEEEE
EEE.EEEEEEE
EEE.EEEEEEE
EEE.EEEEEEE
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4 137.TEMPLATE.WRAP_.INPUT.MOXY.7CASE.V IEWFACT

VIEW FACTOR MODEL PARAMETER CARD * 170001
o mi NPT = QBMBER OF SEGMENTS ON THE SOURCE 1
o 1111 NL = NUMBER OF ROD PITCHES VISIBILITY 1
LIMIT FOR ADJACENT ROWS AND COLUMNS
1111 NL = NUMBER OF ROD PITCHES VISIBILITY

LIMIT FOR ROWS AND COLUMNS BEYOND THE ADJACENT
ROW OR COLUMN
o 1111 | SKIP = FREQUENCY OF VIEW FACTOR RECOMPUTAT
(O/N) = (ROD RAD. CHANGES/ EVERY N TH ROD RUPTURE)

LASTPAGE
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m 37 .TEMPLATE.WRAP. iNPUT.MOXY.?CASE.PRESTI ME

CORE PRESSURE DISTRIBUTION CARDS 180001-190000
-->> FLUID PRESSURE BY AXIAL LEVEL AS A FUNCTION OF TIME
-->> |[F ONLY { AXIAL LEVEL, OMIT THIS RECORD

NUMBER OF AXIAL LEVELS :I! (MAX =21)
NUMBER OF TIME POINTS :I! (MAX = 50)
>> UNITS ARE PS 1A OR N/M**2 <<

== FIRST AXIAL LEVEL IS AT BOTTOM **
>> |F ONLY ONE AXIAL LEVEL IS SPECIFIED HERE, BUT PROBLEM HAS

MORE THAN ONE. ALL LEVELS WILL HAVE THE PRESSURE OF THE
FIRST LEVEL
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4 137.TEMPLATE.WRAP, INPUT. MOXY. ?CASE. PRESTI v

=

EE EEEEEEEE EE EEEEEEE = EE EEEEEEEE  EE LLEEEEE
EE€ EEEESEEE EE EEEEEEE = EE EEEEEEEE  EE CEFECEE
EC EEEEEEEE EE EEEEEEE 22 EE EEEEEEEE  EE FEEEFFE
EE EESEEEEE EE EEEEEEE = EE EEeceeee EE ELEEFEC

CE EESEEEEE EE EEEEEE 22 €€ eeeeeecse £ ELFEEFEE
EE EEEEEEEE EE EEEEEEE 22 ee ceecesee e££ EEFEEEE
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4137 .TEMPLATE.WRAP _INPUT.MOXY .7CASE.GSVOLUME

GAS MASS AND VOLUMES FOR FUEL RODS CARDS - 190001-190100
eee OMIT IF ONLY 1t AXIAL LEVEL ecee
NUMBER OF ROD ENTRIES t1. 28, OR 36 ) :Il (:zl NOT USED)

(IF ONLY 1t ENTRY MADE , ALL RODS ARE GIVEN THE SAME VALUES)

*eee 190101 ceee

INCREMENT TO BE ADDED TO FLUID TEMPERATURE AT TOP AXIAL LEVEL
TO GIVE FUEL ROD PLENUM TEMPERATURE

:EE.EEEEEEEEEEE (DEGREES F , K »

PAGE
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4137 .TEMPLATE.WRAP.INPUT.MOXY.?CASE.GSVOLUME

ROD « :11

:EEE.EEEEEEEEEEE NUMBER OF GRAM-MOLES OF FISSION

GAS IN ROD (GM-MOLE)
:EEE.EEEEEEEEEEE INITIAL FUEL PLENUM VOLUME (VPLEN)

>> UNITS F“INCHES**3','METERS**3' <<
:EEE .EEEEEEEEEEE SPRING VOLUME FOR ROD (VSP)

>> SAME UNITS AS ABOVE <<
:EEE.EEEEEEEEEEE RADIUS OF FUEL PELLET SHOULDER FOR

AXIAL FUEL PELLET EXPANSION tRSHD)

>>  UNITS INCHES' 'METERS' <<

LASTPAGE
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4137 . TEMPLATE.WRAP.INPUT.MOXY .7CASE .AXLDPDC

INITIAL ROD SWELLING AND CLADDING PLASTIC STRAIN BY AXIAL LEVEL
CARDS 190201-190600 === [F RECORD IS NOT FOUND WHEN NEEDED.
«* VALUES ARE SET TO 0.0 AS DEFAULTS. IF PROBLEM SPECIFIES ONLY
.= ONE AXIAL LEVEL. THIS RECORD IS NOT READ AND MAY BE OMITTED

=«>> * OF LEVELS (1-21) :1l (IF .LT.NLEVELS, ALL AXIAL
LEVELS HAVE THE SAME VALUE AS AXIAL LEVEL { WITHIN A ROD)
==>> » OF RODS (1.28,36) :l11 (IF 1. ALL RODS HAVE SAME VALUES)
-> FSWELL - INITIAL FUEL SWELLING OF ROD AT AXIAL LEVEL
>> UNITS 'INCHES", 'METERS' <<
-> EPSMXR * INITIAL CLADDING PLASTIC STRAIN OF ROD AT LEVEL

T OOOOOOOO
lojolololololole
OOOOOOOO






4137 . TEMPLATE.WRAP _.INPUT.MOXY .7CASE.TOPTEMP
FLUID TEMPERATURE AT TOP AXIAL LEVEL
DATA CARDS 190601-190700
>> UNITS TO BE IN DEGREES F OR DEGREES K , DEPENDING ON
>> VALUE OF 1NBR IN PARAM RECORD
NUMBER OF TIME STEPS :11 (MAX - 50)

IF PROBLEM HAS ONLY ONE AXIAL LEVEL, OMIT THIS RECORD
(:1 NOT USED)

PAGE
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4137.TEMPLATE.WRAP.INPUT.MOXY .7CASE .RUPTEMP

RUPTURE TEMPERATURE VS PRESSURE DIFFERENTIAL ACROSS CLADDING
DATA CARDS  190701-190800
( LISTED PRESSURES MUST INCREASE MONOTONICALLY )
NUMBER OF TEMP-PRESS POINTS :l1I  (MAX - 50)
(:| NOT USED)
............ OMIT THIS RECORD IF
-->> ONLY ONE AXIAL LEVEL IS SPECIFIED FOR PROBLEM

—>> NT! -0
>> UNITS ARE DEGREES F OR DEGREES K
>> PS 1A OR  N/M**2

OOOO o000
OCOOOOOOO ole]ole



4137 .TEMPLATE.WRAP_.INPUT.MOXY.7CASE.RUPTEMP

RUPTURE TEMPERATURE VS PRESSURE DIFFERENTIAL

POINT

TEMP
. .EEEEEEEE
. .EEEEEEEE

PRESSURE

:EE.EEEEEEEE
:EE.EEEEEEEE

*EEEEEEEE
EEEEEEEE

:EE.EEEEEEEE
:EE.EEEEEEEE

.EEEEEEEE

.EEEEEEEE
.EEEEEEEE
.EEEEEEEE
.EEEEEEEE
EEEEEEEE
.EEEEEEEE
EEEEEEEE
EEEEEEEE

:EE. EEEEEEEE
:EE.EEEEEEEE
:EE.EEEEEEEE
:EE.EEEEEEEE
:EE.EEEEEEEE
:EE.EEEEEEEE
:EE.EEEEEEEE
:EE.EEEEEEEE
:EE.EEEEEEEE

EEEEEEEE
EEEEEEEE

:EE.EEEEEEEE
:EE.EEEEEEEE

.EEEEEEEE
EEEEEEEE

:EE.EEEEEEEE
:EE.EEEEEEEE

EEEEEEEE

LASTPAGE

:EE.EEEEEEEE

OOO000000000000

POINT TEMP
:EE.EEEEEEEE

PRESSURE

: EE.EEEEEEEE

EE.EEEEEEEE
EE.EEEEEEEE

. EE.EEEEEEEE
: EE. EEEEEEEE

EE. EEEEEEEE

: EE. EEEEEEEE

: EE. EEEEEEEE

EE. EEEEEEEE

EE.EEEEEEEE
EE. EEEEEEEE

:EE.EEEEEEEE
: EE. EEEEEEEE

EE.EEEEEEEE
EE.EEEEEEEE
EE.EEEEEEEE
EE.EEEEEEEE

. EE.EEEEEEEE
. EE.EEEEEEEE
:EE.EEEEEEEE
: EE. EEEEEEEE

EE.EEEEEEEE

: EE. EEEEEEEE

EE.EEEEEEEE

EE.EEEEEEEE
EE.EEEEEEEE

. EE.EEEEEEEE
:EE.EEEEEEEE
:EE.EEEEEEEE

EE.EEEEEEEE

: EE. EEEEEEEE

EE.EEEEEEEE
EE.EEEEEEEE

:EE.EEEEEEEE
:EE.EEEEEEEE



4137 .TEMPLATE.WRAP.1NPUT.MOXY .7CASE.SLBLNGTH

AXIAL LENGTH OF AXIAL LEVELS CARDS * 190901-190910
(SLAB LENGTHS)
.- IF NOT USED, ALL AXIAL LENGTHS WILL BE EQUAL
eee= |F ONLY | AXIAL LEVEL SPECIFIED FOR PROBLEM,
THIS RECORD IS NOT READ AND MAY BE OMITTED
>>>  UNITS OF LENGTH ARE  INCHES OR  METERS <<<

NUMBER OF AXIAL LEVELS :I11 (1-21)
(IF 1 IS ENTERED. ALL AXIAL LENGTHS ARE EQUAL)
(:I NOT USED)
PAGE
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mS?. TEMPLATE . WRAP. | NPUT . MOXY. 7CASE . PLSTRAIN

PLASTIC STRAIN VS PRESSURE DIFFERENTIAL DATA
CARDS - 190801-190900
( LISTED PRESSURES MUST INCREASE MONOTON ICALLY )
.......... OMIT THIS RECORD IF
-->> ONLY ONE AXIAL LEVEL IS SPECIFIED FOR PROBLEM

—>> NTS - 0
>>>  UNITS ARE PSIA  OR N/M»*S <<<<
HUMBER OR PLASTIC STRAIN-PRESSURE DIFFERENTIAL POINTS
(MAX-50) I
(:! NOT USED)
PAGE
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NORCOOL Input Records

The input records required by the NORCOOL module are listed in Table II.
The first record in the list is read by the NORDIM module which sets
the array sizes for NORCOOL. Data for the remaining records must be
supplied by the user for stand-alone execution of NORCOOL; however,
when NORCOOL is executed in the WRAP-EM modular path, most of the data
for these records is created from WIDS by the INTNOR module (see Sec-
tion V.d.). Templates for the NORCOOL records are presented in pp.
113-157.



- M2 -

Table 1l1. List of NORCOOL Input Records

WRAP_INPUT.NORCOOL.NORDIM.?JOB

WRAP.INPUT.NORCOOL.EDIT .TCASE
WRAP.INPUT.NORCOOL.TIMES -?7CASE
WRAP. INPUT.NORCOOL .GEOMETRY .?CASE
WRAP . INPUT.NORCOOL.NODEDATA.?CASE
WRAP .INPUT.NORCOOL.PERIMETR.?CASE
WRAP.INPUT.NORCOOL.FLOWDATA.?CASE
WRAP.INPUT.NORCOOL .REGDATA _?CASE
WRAP .INPUT.NORCOOL .DRYPPESS . ?CASE
WRAP.INPUT.NORCOOL.PARAM .7CASE
WRAP_.INPUT.NORCOOL _.RODDATA .7CASE
WRAP.INPUT.NORCOOL.TCLAD ,?CASE
WRAP. INPUT.NORCOOL.POWER ,?CASE

WRAP.INPUT.NORCOOL.SPRAY .7CASE



m 48.TEMPLATE.WRAP .INPUT.NORCOOL.NORDIM.?JOB

INPUT FOR DIMENSIONING PREPROCESSOR FOR NORCOOL

NUMBER OF RODS ON A SIDE OF BUNDLE...........
NUMBER OF ROD GROUPS PLUS ONE (SHROUD)
(GROUP CONSISTS OF RODS OF NEARLY EQUAL TEMPERATURE)
NUMBER OF LAST NODE IN DIFFUSER/DOWNCOMER REGION..............
NUMBER OF LAST NODE IN LOWER PLENUM REGION
NUMBER OF LAST NODE IN CORE REGION........nsnsannnns
NUMBER OF LAST NODE IN STEAM SEPARATOP/UPPER PLNM RG..
NUMBER OF LAST NODE BEFORE DIFFUSOR, BREAK NODE............
NUMBER OF RADIAL NODES IN FUEL....... s s
NUMBER OF WALL NODES IN STRUCTURAL ELEMENTS OF
REACTOR ASSEMBLY. ...ttt s ssssssssssssssssasanes

LASTPAGE
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‘mS . TEMPLATE . WRAP . { NPUT . NORCOOL .EDI T . ?CASE

QUALIFIER IS THE CASE NAME.
USE THIS RECORD TO SPECIFY DUMP AND PLOT INFORMATION.

TITLE FOR THIS CASE--(TEXT)
:AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

RESTART/DUMP FLAG..........ccccovmrrruns (IDUMP).: 1|
-2. RESTART BUT NO DUMP
-1. RESTART AND DUMP
0. NO DUMP
1. DUMP

ELAPSED CPU TIME BETWEEN DUMPS TO DISK (SEC)
(TDUMP) . : EE.EEEEEEEE

PAGE
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4148.TEMPLATE.WRAP.INPUT.NORCOOL.EDIT.?CASE
SPECIFY PLOT FREQUENCY (REAL TIME IN SEC)--

TIME INTERVAL BETWEEN PLOTS OF TEMPERATURE DATA..
---(DTPL1)..:-EE.EEEEEEEE

TIME INTERVAL BETWEEN PLOTS OF FLOW DATA

---(DTPLB)..:-EE.EEEEEEEE

NOTE--PLOTS ARE OBTAINED BY EXECUTING MODULE WROP.

LASTPAGE
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4148.TEMPLATE.WRAP_.INPUT.NORCOOL.TIMES .?CASE

QUALIFIER IS THE CASE NAME.
USE THIS RECORD TO INPUT TIMES AND TIME STEP CONTROL DATA.

MAX REAL TIME OF TRANSIENT (SEC)....n. (TREALM)  EE.EEEEEEEE
MAX CPU TIME (SEQC)..eeeisssesssmsssssssssssssssssssassssssans (TCPUM).  EE.EEEEEEEE
REAL TIME INTERVAL FOR OUTPUT (SEC)... (TOUT1).  EE. EEEEEEEE

MAX CLAD TEMP WHICH STOPS CALCULATION (F).--(TRADO). EE.EEEEEEEE
(TRADO =0.0 FOR NO SUCH STOP)

RELATIVE CHANGE IN (1-ALFA) OR STEAM TEMPERATURE BEFORE
RECALCULATION OF TWO-PHASE TRANSMISSIV ITY.(ALFAR).:EE.EEEEEEEE

MAX RELATIVE CHANGE IN STEAM DENSITY, DROPLET CONCENTRATION.
OR FILM THICKNESS IN ONE STEP.....eeane (BETAR) . :EE.EEEEEEEE

PAGE
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4 m8 . TEMPLATE . WRAP . | NPUT . NORCOOL . TI MES . 7CASE

NUMBER OF SUBDIVISIONS OF EACH TIME STEP FOR INTEGRATION

OF EQUATIONS BELOW 2-PHASE LEVEL...................... (IREFLD)............. = ]
MAXIMUM TIME STEP IN INTEGRATION (SEC)............ (DTF)..:EE.EEEEEEEE
MAXIMUM TIME INTERVAL BETWEEN RECALCULATION OF

RAD | AT ION HEAT TRANSFER (SEC )..cccccoiiiniirsnnininnns (DT IR) . : EE . EEEEEEEE

TIME STEP FOR INTEGRATION OF COND EQ (SEC)...(DTIC).:EE.EEEEEEEE
PRINT TIME STEP LENGTHS ? (O,NO;1,YES) <ITIST)

TIME FOR START OF NORCOOL CALCULATION (REAL TIME AT
END OF BLOWDOWN) (SEC)..eieeeeseeeesseesesssssssssesssssssees (T10)

LASTPAGE
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HIH8. TEMPLATE.WRAP.!NPUT.NORCOOL.GEOMETRY.?CASE

QUALIFIER IS THE CASE NAME.
USE THIS RECORD TO INPUT GEOMETRY AND DIMENSIONAL DATA.

TOTAL NUMBER OF NODES IN THE SYSTEM (MBP) . : 111
NUMBER OF RADIAL NODES IN THE FUEL (M) -zl
PAGE
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4148.TEMPLATE.WRAP .INPUT.NORCOOL.GEOMETRY.?CASE

SYSTEM (A) 2)
--NODE NUMBER-- --CROSS SECTIONAL AREA- --ELEVATION--
2NN -.EE.EEEEEEEEEE EE.EEEEEEEEEE
11 :EE.EEEEEEEEEE EE.EEEEEEEEEE
e :EE.EEEEEEEEEE EE.EEEEEEEEEE
RN :EE.EEEEEEEEEE EE.EEEEEEEEEE
SRl :EE.EEEEEEEEEE EE.EEEEEEEEEE
2111 :EE.EEEEEEEEEE EE.EEEEEEEEEE
11 -.EE.EEEEEEEEEE EE.EEEEEEEEEE
211l :EE.EEEEEEEEEE EE.EEEEEEEEEE
Sl :EE.EEEEEEEEEE EE.EEEEEEEEEE
Sl :EE.EEEEEEEEEE EE.EEEEEEEEEE
-1 : EE. EEEEEEEEEE EE.EEEEEEEEEE
11 :EE.EEEEEEEEEE EE.EEEEEEEEEE
S :EE.EEEEEEEEEE EE.EEEEEEEEEE
S :EE.EEEEEEEEEE EE.EEEEEEEEEE
S :EE.EEEEEEEEEE EE.EEEEEEEEEE
S :EE.EEEEEEEEEE EE.EEEEEEEEEE
Sl :EE.EEEEEEEEEE EE.EEEEEEEEEE
ST :EE.EEEEEEEEEE EE.EEEEEEEEEE
PAGE
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4148.TEMPLATE.WRAP .INPUT.NORCOOL.GEOMETRY.?CASE

FLOW AREA BETWEEN LOWER PLENUM AND CORE AT THE
LOWER TIE-PLATE (IVI**2).......cosmreerrmererssnsessesessssssessssnns (AA

FLOW AREA BETWEEN BYPASS AND UPPER PLENUM AT THE

UPPER TIE-PLATE (M™**B)..iiereinennecesanans (ABUP) - -:EE.EEEEEEEE

FLOW AREA BETWEEN CORE AND UPPER PLENUM AT THE
UPPER TIE-PLATE (IMI**P)..rrerensneenenns (AFUP) . . :EE .EEEEEEEE

PAGE
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4148.TEMPLATE.WRAP .INPUT.NORCOOL.GEOMETRY.?CASE

(R5)

--RADIAL FUEL NODE-- —OUTER RADIUS—

1 : EE.EEEEEEEEEE
11 :EE.EEEEEEEEEE
11 :EE.EEEEEEEEEE
11 :EE.EEEEEEEEEE
11 :EE.EEEEEEEEEE
11 :EE.EEEEEEEEEE
11 :EE.EEEEEEEEEE
1 : EE.EEEEEEEEEE
11 : EE.EEEEEEEEEE
11 : EE.EEEEEEEEEE
11 :EE.EEEEEEEEEE
1 :EE.EEEEEEEEEE

111 :EE.EEEEEEEEEE

111 :EE.EEEEEEEEEE

111 :EE.EEEEEEEEEE
PAGE



4148.TEMPLATE.WRAP .INPUT.NORCOOL.GEOMETRY .?CASE

SIZE OF GAS GAP  (IM)uoooreeeoeeeeeeesesssesessasssssssesssssssssssssessssanees (DGAB)  EE.EEEEEEEE
CLADOING THICKNESS (IM)...orreeereeermesesssseesssmssssssesessaessssanne (DC).. EE.EEEEEEEE
CROSS SECTIONAL AREA OF CHANNEL WALL .-(ASH). EE.EEEEEEEE
THICKNESS OF CHANNEL WALL <M).. EE.EEEEEEEE
WALL THICKNESS OF WATER ROD (M) (DWR) EE. EEEEEEEE
HEIGHT TO BOTTOM OF DIFFUSER (M)....ccoomiommreerermeresnnn (HLP) . EE. EEEEEEEE

HORIZONTAL LENGTH OF NODE ME, STEAM DOME (M).(LUP) EE. EEEEEEEE

CROSS SECTIONAL AREA OF THE BREAK (M**P) (AL) . EE.EEEEEEEE

DIAMETER OF THE BROKEN TUBE (M)............. (DL) . EE .EEEEEEEE

LENGTH OF THE BROKEN TUBE (M)......cooiiiiinnnne (ZL) . EE.EEEEEEEE
LASTPAGE
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4148 . TEMPLATE.WRAP .INPUT.NORCOOL.NODEDATA .?CASE

QUALIFIER IS THE CASE NAME.
USE THIS RECORD TO INPUT MISCELLANEOUS DATA BY NODE.

TOTAL NUMBER OF NODES IN SYSTEM

oleololoeloleolololololololololololololola,
loleolololololololololololo,
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(WMIX)
INITIAL
-MASS FLOW--
EE.EEEEEEEEE
EE.EEEEEEEEE
EE .EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE

PAGE

(VOID)
VvoID
--FRACTION--
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE

(HS)
WATER
--ENTHALPY--
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE

4148.TEMPLATE.WRAP _.INPUT.NORCOOL.NODEDATA.?CASE

(HG)
STEAM
------ ENTHALPY--
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE
EE.EEEEEEEEE

elojelolelelolelolelololelolelolelelolds
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4 148.TEMPLATE.WRAP. INPUT.NORCOOL.PER { ME TR.?CASE

QUALIFIER IS THE CASE NAME.
USE THIS RECORD TO INPUT PERIMETER DATA.

NUMBER OF NODES BELOW CORE

NUMBER OF NODES ABOVE CORE (MA-MC

PAGE
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ILd Ld Id_Id
LdldLulLdLdLdLdLd

Ld Ld Ld Ld Ld Ld

Id Ld Ld Ld
Ld Ld Ld Ld Ld Ld Ld
Id Ld Ld Ld Ld

Ld Ld
Ld Ld Ld

Ld
Ld

Ld

Ld

Id
Ld
Id

Ld
Ld

Ld

Ld
Ld
Id

Ld
Ld

Ld
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MmA48.TEMPLATE.WRAP. !INPUT.NORCOOL.PER | METR.?CASE

NODE
—1NCRMENT- --PERIMETER OF NODE (ABOVE CORE)--
MC o 111 :EE.EEEEEEEEEE
MC o :111I :EE.EEEEEEEEEE
MC ¢ :111I :EE.EEEEEEEEEE
MC ¢ :111 :EE.EEEEEEEEEE
MC + : 11l :EE.EEEEEEEEEE
MC + :111 :EE.EEEEEEEEEE
MC + 111 :EE.EEEEEEEEEE
MC 4 111 :EE.EEEEEEEEEE
MC + : 111 :EE.EEEEEEEEEE
MC > (N :EE.EEEEEEEEEE
MC + 11 :EE.EEEEEEEEEE
MC ¢ :111I :EE.EEEEEEEEEE
MC ¢ :1I111 . EE.EEEEEEEEEE
MC + (N :EE.EEEEEEEEEE
MC 111 :EE.EEEEEEEEEE
MC ¢ :111 :EE.EEEEEEEEEE
MC > : 1l :EE.EEEEEEEEEE
MC a :111I :EE.EEEEEEEEEE

LASTPAGE
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4 148.TEMPLATE.WRAP. INPUT.NORCOOL.FLOWDAT A_.?CASE

QUALIFIER IS THE CASE NAME.
USE THIS RECORD TO INPUT MISCELLANEOUS FLOW DATA.

TOTAL NUMBER OF NODES IN SYSTEM (MBP):I 11

FRACTION OF DROPLETS ALLOWED TO FALL

IN DIFFUSER....... s (XDIFF ) . : EE . EEEEEEEE
(NORMALLY O.O--OPTION FOR SPECIAL TEST LOOPS)

PAGE
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M 48 . TEMPLATE.WRAP.INPUT.NORCOOL. FLOWDATA, ?CASE

or

2710

SA

0T ON

Ld

COECE

05



4148.TEMPLATE.WRAP .INPUT.NORCOOL.REGDATA.?CASE

QUALIFIER IS THE CASE NAME.
USE THIS RECORD TO INPUT REGION-WISE DATA.

AND DIFFUSER

KEY TO LAST TWO LETTERS IN VARIABLE NAME (E.G., “AM")--
ASSIGN TO FIRST WATER LEVEL (LOWEST NODE NUMBER)
ASSIGN TO LAST WATER LEVEL

JUST INSIDE WATER COLUMN

JUST OUTSIDE WATER COLUMN

T =0 >

co
ro

VOID FRACTION ASSIGNED TO FIRST WATER LEVEL i
JUST INSIDE WATER COLUMN IN UPPER PLENUM

OO OOIOIOIOIOIOOIOOOIOIOIOOIODOIODOO
OO0 I0DI00D000000000000
OO0 CO0O0O00O
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4 1H8, TEMPLATE. WRAP. | NPUT. NORCOOL. REGDATA. 2CASE

P71 PT P

P71 P1
N N

P71 P1 P1

P71 P

rn rn



4148 . TEMPLATE. WRAP.1 NPUT.NORCOOL.REGDATA. ?CASE

KO8R~

J:
CD

o

X0 A

X0 AR

ru

ro

Ld

Ul
Ld

Ld
Ld
Ld
Ld

Ld
Ld

ID

134



I 1d
Q. Ld
1 Id
Ld
£ Id Ld
Ld
I Ld
I Ld
0- Ld Ld
< Ld
X Ld Ld
I Ld
I Ld
I Ld Ld
I Ld
I Ld
I Id Ld
< Ld Ld
Ld
Ld
I Ld

Ld

Ld
Ld
Ld

Ld

Ld

Ld

Ld

Ld

Ld

Ld
Ld

Ld
Ld

Ld

Ld

Ld

Ld

Ld

Ld
Ld

Ld

Ld

Ld
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Ld

Ld
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4148 .TEMPLATE.WRAP, INPUT.NORCOOL.DRYPRESS. ?CASE

- Z£L



—PT--

—REAL T1ME--
EE.EEEEEEEE
EE.EEEEEEEE
EE. EEEEEEEE
EE. EEEEEEEE
EE.EEEEEEEE
EE.EEEEEEEE
EE.EEEEEEEE
EE. EEEEEEEE
EE.EEEEEEEE
EE.EEEEEEEE
EE.EEEEEEEE
EE.EEEEEEEE
EE.EEEEEEEE
EE.EEEEEEEE
EE.EEEEEEEE
EE.EEEEEEEE
EE. EEEEEEEE
EE.EEEEEEEE
EE.EEEEEEEE

LASTPAGE

4148.TEMPLATE.WRAP.INPUT.NORCOOL.DRYPRESS.?CASE

--DRYWELL PRESSURE--
:EE.EEEEEEEEEE
:EE.EEEEEEEEEE
: EE.EEEEEEEEEE
: EE.EEEEEEEEEE
: EE.EEEEEEEEEE
:EE.EEEEEEEEEE
:EE.EEEEEEEEEE
:EE.EEEEEEEEEE
:EE.EEEEEEEEEE
: EE.EEEEEEEEEE
:EE.EEEEEEEEEE
: EE.EEEEEEEEEE
: EE.EEEEEEEEEE
: EE.EEEEEEEEEE
:EE.EEEEEEEEEE
: EE.EEEEEEEEEE
: EE.EEEEEEEEEE
:EE.EEEEEEEEEE
:EE.EEEEEEEEEE
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4148.TEMPLATE.WRAP .INPUT.NORCOOL.PARAM.?CASE

QUALIFIER IS THE CASE NAME.
USE THIS RECORD TO INPUT COEFFICIENTS FOR PARAMETRIC FITS.

PARI 1) EE.EEEEEEEEEE
(THERMAL CONDUCTIVITY) PAR(8) EE.EEEEEEEEEE
PARI 3) EE.EEEEEEEEEE

KIZR) PAR 14) EE.EEEEEEEEEE
(THERMAL CONDUCTIVITY) PARIS) EE.EEEEEEEEEE
PARIS) EE.EEEEEEEEEE

KIZRO08) EE.EEEEEEEEEE
(THERMAL CONDUCTIVITY) PAR 18) EE.EEEEEEEEEE
PARI 9) EE.EEEEEEEEEE

RHOC 1 UOc?) PAR(10) EE.EEEEEEEEEE
(SPECIFIC MASS TIMES PARI 11) EE.EEEEEEEEEE
SPECIFIC HEAT CAP.) EE.EEEEEEEEEE

PAGE
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4148.TEMPLATE.WRAP_.INPUT.NORCOOL.PARAM.?CASE

RHOC(ZR). PAR(13) EE.EEEEEEEEEE
(SPECIFIC MASS TIMES PAR(14) EE.EEEEEEEEEE
SPECIFIC HEAT CAP. PAR(15) EE.EEEEEEEEEE

RHOC (ZROc?) PAR(16) EE.EEEEEEEEEE
(SPECIFIC MASS TIMES PAR(17) EE.EEEEEEEEEE
SPECIFIC HEAT CAP. PARI 18) EE.EEEEEEEEEE

ENERGY / KG ZR REACTED. CHANNEL. .PAR(19) EE.EEEEEEEEEE
(QZR) PAR(80) EE.EEEEEEEEEE

METAL-H20 REACTION RATE. CHANNEL .PAR(81) EE.EEEEEEEEEE
PAR(88) EE.EEEEEEEEEE

K(GAP).... PAR(83) EE.EEEEEEEEEE
(THERMAL CONDUCTIVITY) PAR(84) EE.EEEEEEEEEE

PAR(85) EE.EEEEEEEEEE
PAR(86) EE.EEEEEEEEEE

PAGE 3
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4148.TEMPLATE.WRAP.1NPUT.NORCOOL.PARAM.?CASE

RHO(ZR)--. -.PAR(87) EE.EEEEEEEEEE
(SPECIFIC MASS)

KG H8 / KR ZR REACTED......ccomemmmrrrissmrenss = .PAR(88) EE.EEEEEEEEEE
(U Y— ..PAR(89) EE.EEEEEEEEEE
(THERMAL CONDUCTIVITY OF PAR(30) EE.EEEEEEEEEE

STEEL IN STRUCTURE) PAR(31) EE.EEEEEEEEEE

RHOC(!)..-. ..PAR(38) EE.EEEEEEEEEE
(SPECIFIC MASS TIMES PAR(33) EE.EEEEEEEEEE

SPECIFIC HEAT CAP. PHR(34) EE.EEEEEEEEEE

CONVECTION HEAT TRANSFER COEFF.... .. PAR(35) EE.EEEEEEEEEE

(CHANNEL WALL TO BYPASS WALL )

OQOOOOOCOOOOOIOOOIOIOIOOOOO
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4148.TEMPLATE.WRAP.!NPUT.NORCOOL.PARAM.?CASE

RHOC ( 102) PAR(37) EE.EEEEEEEEEE
(SPECIFIC MASS TIMES PAR(38) EE.EEEEEEEEEE
SPECIFIC HEAT CAP. EE.EEEEEEEEEE

FOR OXYGEN IN STRUCTURE)

ENERGY / KG ZR REACTED, FUEL RODS..PAR(40) :EE.EEEEEEEEEE
(QZR) PAR(4 1) :EE.EEEEEEEEEE

METAL-HPO REACTION RATE. FUEL RODS.PAR(48) :EE.EEEEEEEEEE
PAR(43) -.EE.EEEEEEEEEE

NOT USED PAR(44) EE.EEEEEEEEEE
EE.EEEEEEEEEE

EE.EEEEEEEEEE

EE.EEEEEEEEEE

EE.EEEEEEEEEE

PAR(49) EE.EEEEEEEEEE

PAR(50) EE.EEEEEEEEEE

LASTPAGE
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4 m8._TEMPLATE.WRAP. iNPUT.NORCOOL.RODDATA.?CASE

QUALIFIER IS THE CASE NAME.
USE THIS RECORD TO INPUT DATA FOR RODS.

NUMBER OF ROD GROUPS (N1):111

NRB  INDEX. ... ooeesoeeeeseeeesseesssemssseesssse seesssssssssssssas sssssssssssssssssssnees (NR2) : I 1|
NRP = NRO*NRO + 4*NRO, WHERE NRO IS THE NUMBER OF RODS ON
A BUNDLE SIDE.

X X X XX
X X X X Xl
IX X X X X EXAMPLE FOR 52>XS5 BUNDLE.
IX X X X X
IX X X X Xl 'CENTRAL' REGION INSIDE BOX.
XXX XX 'PERIPHERAL"' REGION OUTSIDE.
X X X XX

PAGE
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4148.TEMPLATE.WRAP.INPUT.NORCOOL.RODDATA.7CASE

EMISSIVITY OF CHANNEL. (EPSZR):EE.EEEEEEEE
EM1SSIVITY OF WATER... (EPSV):EE.EEEEEEEE
EMISSIVITY OF CLADDING (EPSI1):EE.EEEEEEEE

PITCH OF FUEL RODS IN BUNDLE (M)... ... (SPAC):EE.EEEEEEEE

DIAMETER OF FUEL RODS (IM)....cicnnneessnnnnns (DROD):EE.EEEEEEEE
DISTANCE BETWEEN CENTER OF PERIPHERAL ROD

AND CHANNEL WALL (M. (ARSH):EE.EEEEEEEE
VIEW FACTOR EDIT FLAG (VFOPT)):1 I |

0, SMALL OUTPUT
1. MORE OUTPUT
B, DETAILED OUTPUT

PAGE
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MI 48. TEMPLATE.WRAP.INPUT.NORCOOL.RODDATA.?CASE
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‘¢148. TEMPLATE . WRAP . I NPUT . NORCOOL . RODDATA . ?CASE

N8 GROUP CONTAINING N8 GROUP CONTAINING
-INDEX- --THIS ROD ( !VF>— -INDEX- --THIS ROD (IVF)--
LASTPAGE
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4148.TEMPLATE.WRAP.INPUT.NORCOOL.TCLAD.?CASE
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HI 48.TEMPLATE.WRAP. INPUT.NORCOOL.POWER.?CASE
QUALIFIER IS THE CASE NAME.
USE THIS RECORD TO INPUT POWER SPECIFICATIONS.
TOTAL NUMBER OF ROD GROUPS (N1).-_.:-111
NUMBER OF VERTICAL NODES IN CORE M)..:I11II

NUMBER OF POINTS IN DECAY HEAT TABLE (-LT.86;.EQ.0 IF

CODE IS TO CALCULATE DECAY HEAT).. e <NDCH)..:1ll
TOTAL POWER OF THE ELEMENT (POWER)- -:EE.EEEEEEEE
PAGE
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m 48.TEMPLATE.WRAP_.INPUT.NORCOOL.POWER.7CASE

(FORMR)

--ROD GROUP NO.- -RADIAL POWER PEAK | NO--
:EE .EEEEEEEEEE
:EE .EEEEEEEEEE
:EE.EEEEEEEEEE
:EE.EEEEEEEEEE
:EE.EEEEEEEEEE
: EE.EEEEEEEEEE
:EE.EEEEEEEEEE
: EE.EEEEEEEEEE
: EE.EEEEEEEEEE
. EE.EEEEEEEEEE
. EE.EEEEEEEEEE
: EE.EEEEEEEEEE
:EE.EEEEEEEEEE
:EE.EEEEEEEEEE
:EE.EEEEEEEEEE
: EE.EEEEEEEEEE

PAGE
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4148 . TEMPLATE.WRAP: INPUT.NORCOOL.POWER, 7CASE
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DECAY HEAT TABLE--

(TDCH)
—REAL TIME--
EE.EEEEEEEEEE
EE.EEEEEEEEEE
EE.EEEEEEEEEE
EE.EEEEEEEEEE
EE.EEEEEEEEEE
EE. EEEEEEEEEE
EE.EEEEEEEEEE
EE.EEEEEEEEEE
EE.EEEEEEEEEE
EE.EEEEEEEEEE
EE.EEEEEEEEEE
EE. EEEEEEEEEE
EE. EEEEEEEEEE
EE. EEEEEEEEEE
EE. EEEEEEEEEE

LASTPAGE

H148.TEMPLATE.WRAP_INPUT.NORCOOL.POWER.?CASE

(DCH)

--RELATIVE REACTOR POWER--

:EE.EEEEEEEEEE
:EE.EEEEEEEEEE
:EE.EEEEEEEEEE
:EE.EEEEEEEEEE
:EE.EEEEEEEEEE
: EE.EEEEEEEEEE
:EE.EEEEEEEEEE
: EE.EEEEEEEEEE
: EE.EEEEEEEEEE
:EE.EEEEEEEEEE
:EE.EEEEEEEEEE
:EE.EEEEEEEEEE
: EE. EEEEEEEEEE
:EE.EEEEEEEEEE
: EE.EEEEEEEEEE
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4148.TEMPLATE.WRAP.1NPUT.NORCOOL.SPRAY.?CASE

TIME FOR START OF SPRAY SYSTEM.... -(TGSP):EE.EEEEEEEE
TEMPERATURE OF SPRAY WATER................... -(TSPO):EE.EEEEEEEE
MASS FLOW CORRELATION COEFFICIENTS - -(GPO):EE.EEEEEEEE

(GP1):EE.EEEEEEEE
(GP8):EE.EEEEEEEE

NOZZLE--DIAMETER OF JET....irenneees - -(DSP):EE.EEEEEEEE

NUMBER OF JETS.....rricnnenanns -(XGSP):EE.EEEEEEEE
COSINE OF ANGLE OF NOZZLE (1.0 IS DOWN) (COSSP):EE.EEEEEEEE
MASS FLOW OF INJECTED FLOODING COOLANT (WLPCIO):EE.EEEEEEEE
TIME FOR INITIATING INJECTION (SEC)... (TILPCI1):EE.EEEEEEEE
TEMPERATURE OF FLOODING COOLANT (O... -(TLPCI1):EE.EEEEEEEE

HEAT TRANSFER COEFF, CHANNEL OR ROD TO FILM..(HFILM):EE.EEEEEEEE
DIAMETER OF SPUTTERING DROPLETS (IM)....iiiiienninans (DST):EE.EEEEEEEE

PAGE
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4148.TEMPLATE.WRAP .INPUT.NORCOOL.SPRAY.?CASE

SPRAY NOZZLE CONDENSAT 1ON OPT ION......orrrereeecannaeans (I1SOPT 1) : 111
= 1. NO CONDENSATION, T=TSPO
8, PARTIAL CONDENSATION
3. 100t CONDENSATION, T=TSAT
SPUTTERING DROPLET DEPOSITION FLAG.......rcseeeeans (IDEP):111
= 0, NO DEPOSITION
1, HALF AMOUNT DEPOSITION

INITIAL THICKNESS OF ZR08 LAYER IN CORE................. (DXO) :EE.EEEEEEEE
HEAT TRANSFER COEFF IN FALLING FILM FRONT........ (XHFG) :EE.EEEEEEEE
HEAT TRANSFER COEFF IN REFLOODING QUENCH FRONT.(HFG):EE.EEEEEEEE
SPUTTERING TEMPERATURE MINUS TSAT....es ( TSPUT ):EE .EEEEEEEE

LE IDENFROST TEMPERATURE MINUS TSAT ( TLE 1D):EE .EEEEEEEE

COO0O0O0O0O0OO0O0O0O0O0O0O0O0O0O0O0O0O
OCOO0CO0OO0O0O0O0O0O0O0O0O0O0O
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H14 8 . TEMPLATE.WRAP, INPUT.NORCOOL.SPRAY, ?CASE

nT Pl
PT PT

PT PT PI
PT P1

PT PT PT

PT PT PI

- 961 -



4148.TEMPLATE.WRAP .INPUT.NORCOOL.SPRAY.?CASE
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V. Input Specification for Modular Interfaces
A. GAPCON/WRAP
The user activates the GAPCON/WRAP interface by supplying the input
record WRAP.INPUT.GAPCON.RELAP.INTERFAC.7JOB (see pp. 165-166 for
template). When the GAPCON/WRAP interface is activated, data from

the GAPCON library is automatically linked to the WRIN module via
WRAPIT and WIDS.

Within WRAPIT the interface subroutine performs the following steps:
1) Data is retrieved from the GAPCON library,
2) Selected WRAP input records are read,

3) Portions of the input records read are overlaid with GAPCON
data, and

4) These updated input records are written to the job data set.
In particular, the updated input records are WRAP.PART.7PART.HEATSLAB.
DESC.7SLAB and WRAP.INPUT.SLABGEOM.7GEOM. These records are processed
later in the execution of WRAPIT.

B. WRAP/MOXY
The WRAP/MOXY interface is invoked by including the input record WRAP.
INPUT.RELAP.MOXY.INTERFAC.7J0OB (see pp. 167-170 for template) for the
given MOXY calculation. When this record is included in the MOXY
input the interface code does the following:
1) A WRAP PLOT/EDIT tape is scanned for the necessary information, and
2) Data from the WRAP PLOT/EDIT tape is placed in a temporary data set.

MOXY then proceeds to execute using the temporary data set created by
the interface.

C. GAPCON/MOXY
The.GAPCON/MOXY interface is automatically activated when the MOXY
input includes the record WRAP.INPUT.GAPCON.MOXY.INTERFAC.7J0B (see pp.
171-173 for template). In much the same manner as the GAPCON/WRAP
interface, the GAPCON/MOXY interface acts as a preprocessor. That
is, the interface includes the following steps:
1) Data is retrieved from the GAPCON library,
2) Selected MOXY input records are read,

3) Portions of those input records are overlaid with GAPCON data, and

4) The updated input records are written to the job data set.
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The MOXY input records updated by the interface and written to the
job data set are:

WRAP.INPUT .MOXY.RODTYPES.?J0B
WRAP.INPUT.MOXY.?CASE .GEOMETRY
WRAP . INPUT .MOXY . 7CASE IPARAM
WRAP .INPUT .MOXY.?CASE .SLBLNGTH
WRAP.INPUT.MOXY.7CASE .HEATPEAK
WRAP.INPUT.MOXY.?CASE .DENSITY
WRAP .INPUT .MOXY .7CASE .MOLEFRAC
WRAP.INPUT.MOXY.7CASE .GSVOLUME
WRAP.INPUT .MOXY .7CASE AXLDPDC

WRAP .INPUT .MOXY.7CASE .GAPPARAM.
WRAP/NORCOOL

The transfer of data between WRAP and NORCOOL is effected by the
INTNOR module. The module operates in either of two modes. If a
specific input record does not exist, module INTNOR will create it.
The data which the user has selected for transfer will be written
into the record. Data which does not exist in the WRAP data base
will be treated in one ofy» two fashions: default parameters (see
Table 111) built into the module will be assigned to this class of
variables; undefined variables (see Table 1V) will be assigned
obvious values (i.e., HEX-7S). The user would then modify the
record, updating the undefined and default variables as needed.

To effect the second mode of operation, the input record is required
to already exist. Module INTNOR then writes into the record only
those variables the user has selected for transfer. This latter
mode would be used in a 'hands-off coupled calculation. Skeletal
input records would be created ahead of time with the non-data base
variables already specified. Module INTNOR would then be executed
following the completion of WRAP in order to transfer the remaining
data base variables characteristic of the end of blowdown.

These following records are read by the interface module INTNOR and
control the extraction of NORCOOL input from the database at the
conclusion of the blowdown (WRAP) calculation:
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WRAP.INPUT.NORCOOL.INTERL?CASE
WRAP_INPUT.NORCOOL.INTER2.?CASE
WRAP .INPUT.NORCOOL.INTERS.?CASE.

The “INTERIl record defines most of the interface operations. The tem-
plate (pp. 174-178) is largely self-explanatory. In a normal situa-
tion, the user should fill in all the input called for in the record
to assure the maximum transfer of data. Note that the case name and
step name must be defined at the start of the record--these must be
consistent with the qualifiers in the database which will be pro-
cessed for NORCOOL input. The single exception occurs when the user
wishes to create skeletal records which will be filled in by INTNOR
in the 'hands-off mode. In that case, the database would not have
been created yet, thus the two qualifiers should be left blank. The
blank names indicate to the module that it should create all the
input records with default values filled in, but that no data trans-
fer from the database is desired. After this step is completed, the
user is ready to run the transient from initialization through blow-
down through reflood, without intervention, provided the case name
and step name are now correctly filled in.

The 'INTERZ' record (see pp. 179-180 for template) is required only if more
than one rod group is required in the NORCOOL calculation. This is

not the normal case, thus this record may be ignored in routine calcu-
lations. The 'INTERS' record (see pp. 181-183 for template) is used to
specify the tables which will be used in generating the coefficients

used to describe material properties in NORCOOL. Note that the tables
required will typically be in the input dataset for the WRAPIT (input
processor) step, thus that dataset must be in the hierarchy for the

INTNOR job.
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Table 11l. NORCOOL! Default Parameters

Variable Description In NORCOOL Default V
Correlation PAR(19) 6.669D+6
Parameters PAR(20) -2.57D-1
PAR(21) 3.937D-5
PAR(22) -1.905D+5
PAR(27) 6.4D+3
PAR(28) 4.42D-2
PAR(35) 2.84D+1
PAR(36) 1.0D+0
PAR(40) 6.669D+6
PAR(41) -2.57D-1
PAR(42) 3.937D-5
PAR(44-50) 0.0
Timestep Subdivision IREFLD 10
Conduction Timestep DTIC 0.1
Plot Interval DTPLA1 2.0
Plot Interval DTPL2 0.2
Transition Reynolds No. RETR 1000.
Radiation H.T. Flag ISR 0
Friction Fact Multiplier FRIKC 1.0
Group No. I VF 1,Rods
2,Chan.
Channel Emiss. EPSZR 0.67
Water Emiss. EPSV 0.96
Time Start of Spray TGSP 0.0
Nozzle Param. DSP 0.002
Nozzle Param. XGSP 60.0

Time Start of Flood TILPCI 0.0



Table 111 (contd)

Variable Description

Diam. of sputtering droplet

Droplet deposition flag
Thickness of ZR02 layer
Sput temp - TSAT
Droplet Distr.

No. pts in drywell table
Wall thickness

Dump Flag

Dump Interval

Max time of transient
Max cpu time

Time interval for output
TC stop test
Convergence test
Convergence test

Max timestep

Max radiation recalculation

Timestep print flag
Radial power peaking
Metal water flag
CCFL correl.

Droplet diam.

Rod type

No. of rods in grp.

View factor print flag

Spray flow correlation

Nozzle angle cosine

- 162 -

In NORCOOL
DST
IDEP
DXO
TSPUT
VOIDC
NPT
DWR

I DUMP
TDUMP
TREALM
TCPUM
TOUT1
TRADO
ALFAR
BETAR
DTF
DTIR
ITIST
FORMR
I MW
CCCFL
DS
IWF

NR

IVFOPT

GPO

COSSP

Default Value
0.003

1

1.0D-6
65.0

All 1.0
2
=DC,Clad
1

300.

999.

999.

10.

0.05

0.05

0.1

1.0

f

1.0

1

1.789
0.0001

1, One f

NR()=NRi
NR(2)=NRi

0

1.11
(GP1=GP2

0.0



Table 111 (contd)
Variable Description
H.T. coeff.

Spray nozzle flag

Fraction of spray avail.

H.T. Coeff.

H.T. Coeff.
Leidenfrost Temp - TSAT
Decay table flag

Times in dry - well table

- 163 -

In NORCOOL
HFILM
ISOPT1

XF

XHFG
HFG
TLEID
NDCM

TPT

Default Value
3000.
2

XF(1)=0.4125
XF(2)=0.40

1.13D+6
1.13D+6

65.0

0 (Thus TDCH and

0.,1000.Constant
PPT
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Table IV. NORCOOL1 User-Defined Parameters

Variable Description

Cross-sectional area of channel wall
Thickness of channel wall

Horizontal length of steam dome
Thickness of wall nodes

Temperature of spray

Mass flow of flooding

Temperature of flooding
Cross-section of break

Diameter of broken tube

Length of broken tube

Pitch of rods in bundle

Rod/channel distance

Loss coeff. for break

Loss coeff. for lower plenum/bypass choke
Node no. for spray

Node no. for flooding

Unit conversion factor built into code --

Feet/3.280833
BTU/9.478D-4 Joule
Pound/2.2046223 = Kilogram
PSI1*6.895D+3 = NT/M**2

Meters

In NORCOOL

ASH

DSH

LUP

DWAL

TSPO

WLPCIO

TLPCI

AL

DL

ZL

SPAC

ARSH

XKF

BPLOSS

NSPRAY

NLPCI



4665.TEMPLATE.WRAP.1NPUT.GAPCON.RELAP.1NTERFAC.?JOB

1ST QUALIFIER = ?2JOB = JOB NAME
OPTIONAL RECORD--THIS RECORD MUST BE INPUT IF GAPCON IS TO BE

LINKED TO RELAP; IF NOT. THIS RECORD MAY BE
OMITTED.

NUMBER OF GAPCON PINS (I.E. GAPCON CASES) REFERENCED IN THE
GAPCON LIBRARY (AS LISTED ON THE FOLLOWING PAGES) :11

NOTE--NORMALLY A SINGLE 'STACK' OF HEAT SLABS WILL
BE ASSOCIATED WITH A GIVEN GAPCON CASE NAME.

PAGE
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4665.TEMPLATE.WRAP. INPUT.GAPCON.RELAP. INTERF AC.?JOP

PIN NAME--GAPCON LIBRARY CASE NAME :AAAAAAAA

NUMBER OF CORE FUEL PINS REPRESENTED WITH ABOVE PIN :11HI

NUMBER OF HEAT SLABS
USING DATA FROM THE ABOVE NAMED GAPCON CASE :I!

HEAT SLABS FOR WHICH SELECTED GAPCON DATA IS

PASSED TO RELAP-- PART NAME SLAB NAME
BBB AAAAAAAA AAAAAAAA
BBB AAAAAAAA AAAAAAAA
BBB AAAAAAAA AAAAAAAA
BBB AAAAAAAA AAAAAAAA
Bc?<? AAAAAAAA AAAAAAAA
B2B AAAAAAAA AAAAAAAA
BBB AAAAAAAA AAAAAAAA
BBB AAAAAAAA AAAAAAAA
BBB AAAAAAAA AAAAAAAA
EBB AAAAAAAA AAAAAAAA
BBB AAAAAAAA AAAAAAAA
LASTPAGE
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4665.TEMPLATE.WRAP, INPUT.RELAP.MOXY. INTERF AC. 2JOB
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4665. TEMPLATE.WRAP.INPUT.RELAP.MOXY .INTEREAC.?JOB

NUMBER OF CONTROL VOLUME CORRESPONDING TO THE HOT
AXIAL LEVEL OF THE HOT BUNDLE IN TWRAM PROBLEM :111

NUMBER OF HEAT SLAB CORRESPONDING TO THE HOT
AXIAL LEVEL OF THE HOT BUNDLE IN TWRAM PROBLEM :Il11

NOTE--USE THE CORRESPONDENCE TABLES PRINTED BY THE JOB
GENERATING THE TAPE TO IDENTIFY THE VOLUME NUMBER
WITH VOLUME NAME AND HEAT SLAB NUMBER WITH HEAT
SLAB NAME.

PAGE
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4665.TEMPLATE.WRAP.INPUT.RELAP.MOXY .INTEREAC .7J06
TIME AT WHICH LOWER PLENUM FLASHING ENDS :E.EEEEEEEE

FLUID TEMPERATURE TO BE USED DURING CORE SPRAY AND REFLOOO.
IF ZERO. WILL USE THE SATURATION TEMPERATURE AT END OF
LOWER PLENUM FLASHING IN TWRAM PROBLEM :E.EEEEEEEE

PAGE
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4665.TEMPLATE.URAP.INPUT.RELAP.MOXY .INTERFAC.?JOB

NORMALIZED POWER. FLUID TEMPERATURE. AND HEAT TRANSFER
COEFFICIENT ARE TIME-DEPENDENT VARIABLES OBTAINED FROM
TWRAM EDIT TAPE. THE FLUID TEMPERATURE AND THE HEAT
TRANSFER COEFFICIENT ARE OBTAINED FOR THE VOLUME AND
HEAT SLAB SPECIFIED ON THE PRECEDING PAGES. SPECIFY
WHICH OF THESE VARIABLES ARE TO BE PLOTTED. PLOTS ARE
DRAWN WITH TIME AS THE ABSCISSA.

PLOT
TI ME-DEPENDENT VARIABLE ("YES! OR 'NO')

NORMALIZED POWER.........cccsmnmrrenensaniiannns
FLUID SATURATION TEMPERATURE.

FLUID AVERAGE TEMPERATURE
SLAB HEAT TRANSFER COEFFICIENT

LASTPAGE

OOOOOOOOOOOOO=00==00000<0
OO CTC OO CT OO C OGO COOGS> OO

OOO0O0OO0OO0COCOCDOO



T

il Hile

TEMPLATE.WRAP.INPUT.GAPCON.MOXY.1NTERFAC.?JOB

1ST QUALIFIER « ?JOB - JOB NAME

OPTIONAL RECORO--TH1S RECORD MUST BE
LINKED TO MOXY;
OMITTED.

INPUT IF GAPCON IS TO BE
IF NOT. THIS RECORD MAY BE

SPECIFY -XI
(ONE ONLY)

MOXY ANALYSIS IS FOR A 7X7 BWR FUEL ELEMENT. FILL
IN PAGE B.

MOXY ANALYSIS IS FOR A 8X8 BWR FUEL ELEMENT. FILL
IN PAGE 3.
NOTE--LEAVE BLANK GAPCON CASE NAMES FOR PINS THAT ARE TO USE

MOXY INPUT DATA ONLY; I1.E. THOSE PINS NOT REPRESENTED
BY GAPCON CASES (1.A. INACTIVE PINS).

PAGE
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4665.TEMPLATE.WRAP. INPUT.GAPCON.MOXY. INTERF AC.?JOB

MOXY NODAL LAYOUT OF 8X8 BWR FUEL ELEMENT

PIN GAPCON PIN GAPCON PIN GAPCON

NUMBER CASE NAME NUMBER CASE NAME NUMBER CASE NAME

1 AAAAAAAA 6 AAAAAAAA 80 AAAAAAAA

8 AAAAAAAA 7 AAAAAAAA 81 AAAAAAAA

f 3 AAAAAAAA 8 AAAAAAAA 88 AAAAAAAA

4 AAAAAAAA 9 AAAAAAAA 83 AAAAAAAA

9 5 AAAAAAAA 10 AAAAAAAA 84 AAAAAAAA

11 AAAAAAAA 85 AAAAAAAA

10 16 18 AAAAAAAA 86 AAAAAAAA

13 AAAAAAAA 87 AAAAAAAA

11 17 88 14 AAAAAAAA 88 AAAAAAAA

15 AAAAAAAA 89 AAAAAAAA

18 18 83 87 16 AAAAAAAA 30 AAAAAAAA

17 AAAAAAAA 31 AAAAAAAA

13 19 84 88 31 18 AAAAAAAA 38 AAAAAAAA

19 AAAAAAAA 33 AAAAAAAA

14 80 85 89 38 34 34 AAAAAAAA

35 AAAAAAAA

15 81 86 30 33 35 36 36 AAAAAAAA
LASTPAGE

ololeolololelololololololololololololole)
OO0 000IO00I00I0IO00O00O00O0000
COOO00000000



4148.TEMPLATE.WRAP.1NPUT.NORCOOL.INTER1.?CASE

USE THIS RECORD TO SPECIFY WHICH NORCOOL INPUT VARIABLES ARE TO
BE READ FROM AN EXISTING 'WIDS' DATA SET. INDICATE WITH AN "X°.

IDENTIFY "WIDS'.............. CASE NAME :AAAAAAAA .. STEP NAME :AAAAAAAA

A. CROSS-SECTIONAL AREA BY NODE.................
Z. HEIGHT AT TOP OF EACH NODE........
AAP(3), FLOW AREA--LOWER PLENUM TO CORE
ABUP, FLOW AREA--BYPASS TO UPPER PLENUM.
AFUP. FLOW AREA--CORE TO UPPER PLENUM.

RS. FUEL PELLET NODAL IZATION.
DGAB. SIZE OF GAS GAP......
DC. CLAD THICKNESS...........ccccovriunnnes
NAME HEAT SLAB DEFINING GEOMETRY ... SLAB:AAAAAAAA __PART:AAAAAAAA

TIO, REAL TIME AT END OF BLOWDOWN........ccennnsmn s ssens :A

NWLEV, NODE CONTAINING WATER LEVEL IN EACH REGION........cclA

DDZ. HEIGHT OF WATER LEVEL IN EACH SUCH NODE........ s :A
PAGE 2
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4 18 . TEMPLATE.WRAP. INPUT.NORCOOL. INTER | .?CASE

WMIX, INITIAL MASS FLOW BY NODE.........
VOID. VOID FRACTION BY NODE...............
HS. SPECIFIC WATER ENTHALPY BY NODE
HG. SPECIFIC STEAM ENTHALPY BY NODE

VO | DAM/VO IDBM/VO | DAP/VO IDBP, VOID FRACTIONS BY REGION.
HGAM/HGAP/HGBM/HGBP. STEAM ENTHALPIES BY REGION..........
HSAM/HSAP/HSBM/HSBP, WATER ENTHALPIES BY REGION...........

EPSI , CLAD EMISSIVITY .. sss s ssss s ssssssssssssses A
(VALUE FOR THE HEAT SLAB NAMED ON PREVIOUS PAGE WILL BE USED)

XK, LOSS COEFFICIENTS BY NODE.........nnssnssnsssssss s ssssses :A
PL, RELATIVE AXIAL POWER BY VERTICAL NODE.......... s :A
S. NODE PERIMETER BY NODE (OUTSIDE CORE).....neeessansas :A

TWAL, LOWER PLENUM/DIFFUSER WALL TEMP--NAME THE HEAT SLAB GIVING
SURFACE TEMPERATURE........rriininas SLAB : AAAAAAAA .. PART : AAAAAAAA

PAGE 3
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4 m8 . TEMPLATE . WRAP . { NPUT . NORCOOL . INTER 1 . 7CASE

EFFECTIVE NUMBER OF FUEL ASSEMBLIES IN REACTOR (USED TO SCALE
THE CROSS-SECTIONAL AREAS EXTRACTED FROM WIDS).....ccccommmmmmmnnnnnnns

UPPER PLENUM. .. :FFF .FF BYPASS..........eee. :FFF .FF
CORE............cceseeueee.: FFF . FF LOWER PLENUM. .. :FFF .FF
STEAM DOME, DOWNCOMER. DIFFUSER.........cccoeui! FFF . FF

NOT CURRENTLY USED.....irmimninissnnss s sssssssssssssssssns :EE.EEEEEEEE

IDENTIFY THE VOLUME WHOSE PRESSURE WILL BE TAKEN AS THE DRYWELL
PRESSURE..........ccooiimrerecanns VOLUME : AAAAAAAA .. PART : AAAAAAAA

PROVIDE THE CORRESPONDENCES BETWEEN THE NORCOOL NODE NUMBER
AND THE WIDS VOLUME NAME, AND BETWEEN THE NORCOOL VERTICAL
NODE NUMBER AND THE WIDS SLAB NAME ON THE FOLLOWING PAGES.

TOTAL NUMBER OF NORCOOL NODES.........riininssesss s ssens =111

NUMBER OF VERTICAL NODES IN NORCOOL CORE REGION.................. =111

NORCOOL NODE REPRESENTING BOTTOM OF DIFFUSER............e. 2 THH
PAGE
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4148.TEMPLATE.WRAP.1NPUT.NORCOOL.INTER1.?CASE

PROVIDE CORRESPONDENCE BETWEEN NORCOOL VERTICAL NODE NUMBER AND
'WIDS' CORE SLAB NAME

VERTICAL CORE FROM WIDS CAN FROM WIDS

--NODE-- --SLAB NAME PART NAME- -SLAB NAME PART NAME
111 AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA
111 AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA
111 AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA
111 AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA
111 AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA
111 AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA
111 AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA
111 AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA
111 AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA
111 AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA
111 AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA
111 AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA
111 AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA
111 AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA
111 AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA

LASTPAGE
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4148 . TEMPLATE.WRAP.1NPUT.NORCOOL.INTERP.?CASE
USE THIS RECORD ONLY IF CLAD TEMPERATURES ARE TO BE READ FROM
AN EXISTING WIDS' DATA SET. YOU MUST SUPPLY THE CORRESPONDENCE
BETWEEN THE NORCOOL ROD GROUP AND VERTICAL LEVEL AND THE 'WIDS’
HEAT SLAB NAMES.

TOTAL NUMBER OF NORCOOL ROD GROUPS..........rnresecneenens
NUMBER OF VERTICAL NODES IN CORE REGION IN NORCOOL

THIS RECORD REQUIRED ONLY IF MORE THAN ONE ROD GROUP USED
(OTHERWISE WIN.INTER! PROVIDES THE CORRESPONDENCE)

PAGE
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PROVIDE CORRESPONDENCE BETWEEN NORCOOL ROD GROUP AND VERTICAL

HEAT SLAB NAMES------------

'WIDS'

NODE NUMBER AND THE
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4148.TEMPLATE.WRAP.INPUT.NORCOOL.INTER3.?CASE

USE THIS RECORD TO SPECIFY THE NAMES OF THE THERMAL CONDUCTIVITY
TABLES, OR THE NAMES OF THE VOLUMETRIC HEAT CAPACITY TABLES,
WHICH WERE ORIGINALLY SET UP IN TWRAM-INPUT FORM BUT ARE ALSO
USED AS INPUT TO NORCOOL. THE INTERFACE WILL READ THAT TABLE.
CONVERT THE UNITS FROM BRITISH TO S 1.. AND DO A LEAST SQUARES
FIT TO OBTAIN THE PARAMETRIC FORMS REQUIRED BY NORCOOL.

SPECIFY WHICH TABLES ARE TO BE USED BY FILLING IN THE WRAP
RECORD NAME ASSOCIATED WITH THE STANDARD NORCOOL MATERIAL NAME.
THOSE LEFT BLANK OR AAAAAAAA' WILL REQUIRE USER INPUT OF THE
NORCOOL PARAMETRIC COEFFICIENTS ON THE WRAP.1NPUT.NORCOOL.PARAM
RECORD.
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4148.TEMPLATE.WRAP .INPUT.NORCOOL.INTER3.?CASE

NORCOOL MATER IAL--U02
K--PAR(1) .PARC 8),PAR(3)
WRAP.INPUT.MATETABL . THERCOND.:AAAAAAAA
RHOC--PAR(10),PAR(11),PAR(12)
WRAP.INPUT.MATETABL.VHEATCAP _ :AAAAAAAA

NORCOOL MATER IAL--ZR
K--PAR(4).PAR(5).PAR(6)
WRAP _INPUT.MATLTABL.THERCOND. : AAAAAAAA
RHOC--PAR(13),PAR(14),PAR(15)
WRAP.INPUT.MATLTABL.VHEATCAP.:AAAAAAAA

NORCOOL MATER1AL--ZR02
K--PAR(7),PAR(8).PAR(9!
WRAP _INPUT.MATLTABL.THERCOND. : AAAAAAAA
00

RHOC--PAR(16),PAR(17),PAR(18) ro
WRAP.INPUT.MATLTABL.VHEATCAP.:AAAAAAAA

PAGE
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4148.TEMPLATE.WRAP .INPUT.NORCOOL .INTER3.?CASE

NORCOOL MATER1AL--GAP
K--PAR(23).PAR(24),PAR(25),PAR(26)
WRAP.INPUT.THERCOND.MATLTABL . : AAAAAAAA

NORCOOL MATERIAL--!
K--PAR(29).PAR(30).PAR(31)
WRAP.INPUT.THERCOND.MATLTABL.:AAAAAAAA
RHOC--PAR(32).PAR(33).PAR(34)
WRAP.INPUT.VHEATCAP.MATLTABL. : AAAAAAAA
NORCOOL MATERIAL--102

RHOC--PAR(37).PAR(38).PAR(39)
WRAP.INPUT.VHEATCAP.MATLTABL. : AAAAAAAA

LASTPAGE
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GAPCON Data Library

A necessary part of the linking together of GAPCON, WRAP, and MOXY in the
WRAP-EM system is a data library in which GAPCON fuel conditions may be
stored and from which WRAP and MOXY may retrieve data. This section gives
a detailed description of that library. Explanations of the data elements
are given from the perspective of each of the three codes.

1. Fuel Rod

GAPCON

MOXY

Geometry

cold* diameter of the fuel pellet
cold cladding inside diameter
cold cladding outside diameter

pin plenum volume, Vplen -- both MOXY and WRAP allow for a hold-
down spring in the upper pin plenum volume. GAPCON does not.
Thus, in MOXY and WRAP a portion of their pin plenum volume is
occupied by the spring volume. In MOXY the spring volume is
entered directly. In WRAP the spring volume is calculated from
input values of length of coiled spring, number of coil, outside
coil diameter of spring, and spring wire diameter.

radius of fuel pellet shoulder for axial expansion (radius of
fuel pellet dish)

GAPCON allows in addition the option of a central void, secondary
cladding, and crud on the cladding surface. These additional
details are not part of the MOXY model. While WRAP can handle
these concepts by specification of an inner slab radius and addi-
tional materials in the heat slab description, their inclusion
(i.e. increasing heat slab detail) can significantly lengthen
WRAP execution time. Thus, while these quantities may be of
interest in a GAPCON stand-alone calculation (and indeed they
may be used in a stand-alone execution), they are not permitted
in cases written to the GAPCON library.

cold diameter of the fuel pellet -- same
cold cladding inside diameter -- same
cold cladding outside diameter -- same
pin plenum volume -- Vpien + VSpr-jng

radius of fuel pellet shoulder for axial expansion -- same

as used here and throughout this section means the initial values as
input to GAPCON.



2.

WRAP

Power

GAPCON

MOXY -

WRAP -

- 185 -

cold diameter of the fuel pellet -- same

cold cladding inside diameter -- same

cold cladding outside diameter -- same

pin plenum volume -- Vplen + VSpn-ng

radius of fuel pellet shoulder for axial expansion -- same

WRAP considers the heat slabs in any stack to represent the
sum of all the pins. Thus, the pin plenum volume must be
multiplied by the number of pins represented by a given stack.

Each GAPCON calculation is performed at a specific power level
and axial power profile for the pin. GAPCON input includes
reactor power history, radial peaking factor, local peaking
factor, axial peaking factors, number of bundles, number of rods
per bundle, and rod length. The reactor power history and

axial peaking factor are input to GAPCON as named records. The
power history record name, final reactor power, radial peaking
factor, local peaking factor, axial peaking factor record name,
axial peaking factors, number of bundles, number of rods per
bundle, and rod length are placed in the GAPCON library.

same -- All rods for a given MOXY calculation are required to
have the same radial peaking factor, axial peaking factors,
power history, and rod length. In addition, the number of

bundles and number of rods per bundle are checked for con-
si stency.

Only reactor power, number of bundles, and number of rods per
bundle are retrieved from the GAPCON library for use in WRAP.

Fuel Density

GAPCON -
MOXY -
WRAP -

Gap Heat

GAPCON -

as manufactured fuel fractional density
same

same

Transfer Factors

emissivity of fuel

emissivity of cladding interior surface

average surface roughness of fuel



MOXY

WRAP
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average surface roughness of cladding
final* fission gas pressure

temperature jump distance

emissivity of fuel -- same
emissivity of cladding surface -- same
average surface roughness of fuel -- same

average surface roughness of cladding - same

final fission gas pressure - GAPCON fission gas pressure
is used as the initial fission gas pressure in MOXY

temperature jump distance -- the GAPCON temperature jump
distances are multiplied by 1.845 to account for model
differences between GAPCON and MOXY

emissivity of fuel -- same

emissivity of cladding interior surface -- same
average surface roughness of fuel -- not used
average surface roughness of cladding -- not used
final fission gas pressure -- not used

5. Fission Gas Composition

GAPCON

*

'Final'

final mole fraction of helium

final mole fraction of argon

final mole fraction of krypton

final mole fraction of xenon

final mole fraction of hydrogen

final mole fraction of nitrogen

GAPCON can also consider the sorbed gas content of the oxide
fuel; however, WRAP and MOXY do not have this capability.
Thus, while sorbed gas can be included in GAPCON stand-alone

calculations, it is not permitted in cases written to the
GAPCON library.

as used here and throughout this section means the value at

the end time in GAPCON.



6.

7.

MOXY

WRAP

GM-Moles

GAPCON

MOXY

WRAP

- 187

same

same -- WRAP also allows the initial specification of steam
properties. No steam may initially be present if the codes
are linked.

of Fission Gas

Final number of gm-moles of fission gas in gap as a function
of axial position, Mgap.

final number of gm-moles of fission gas in pin plenum, Mp]en

gm-moles in rod -- MOXY input requires the number of gm-moles
of fission gas in the rod. This represents the sum

i M aR- * M len ’
|ength LR R
Recall that no central void is permitted (see item 1). GAPCON

also allows for dish volumes and MOXY does not. Thus the gas
contained in the dish volumes is not included in the above sum.

gm-moles of gas in pin gap and plenum --

In WRAP the data for gm-moles of gas in the pin gap may be
interpolated from GAPCON. In addition, for the top heat
slab in the stack the gm-moles of fission gas in the pin
plenum must be added to the gm-moles in the gap of the top
section. WRAP considers the heat slabs in any stack to
represent the sum of all the pins. Thus the pin volume must
be multiplied by the number of pins in a given stack.

Changes in Fuel and Cladding Radii (Values placed in library will be
¥ function of axial position)

GAPCON

MOXY

WRAP

final change infuel radius dueto relocation
final change in fuel radius due to desification
final change in fuel-radius due to swelling

final change inclad radius dueto creep (not present if
using pressure differences to calculate elastic deflection)

initial fuel swelling -- sum of changes in fuel radius due
to relocation, desification, and swelling

initial cladding plastic strain -- same as final change in
clad radius due to creep

same as for MOXY
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Appendix: Updated WRAP Input Records
Several of the input records given in the original WRAP User's Guide (Ref. 5)
have changed form. The records are listed below and are presented in pp. 190-204
WRAP.IN PUT.CASE.?CASE
WRAP.INPUT.SOURCE.?CASE
WRAP.INPUT.MISC.OPTIONS.?CASE
WRAP.INPUT.EDITOR.?JOB.
One additional record is required for the BWR initialization procedureS8:
WRAP.INPUT.BWRSS.7J0B.

The template for this record is also presented (pp. 205-208).



TEMPLATE.WRAP _.INPUT.CASE.7CASNAM

QUALIFIER MUST BE THE CASE NAME

FOR THIS CASE. SPEC IFY--

NAME OF WPAP SYSTEM......rnrnnisnsssnsssnsssnssssssssssssssssssssnsnseees . AAAAAAAA
VERSION OF WRAP SYSTEM........rnnsnirnnnnssnssssssssssssnsssssssssensenne. . AAAAAAAA
PAGE
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TEMPLATE.WRAP_INPUT.CASE .7CASNAM

SELECT THE ORDER IN WHICH MODULES ARE TO BE EXECUTED BY
SPECIFYING THE SEQUENCE NUMBER (1,2, ETC.) FOR EACH.

---SEQUENCE---
---------------------- MODULE w-—--NUMBER--------
LY.L 0T o) N T 1
WRAP IT-1 NPUT PROCESSOR FOR WRIN AND TWRAM.......ccomsmumnnee :
WRIN-THERMAL-HYDRAULIC INITIALIZATION FOR TWRAM. ___ :II

TWRAM-TRANS | ENT CALCULATION-RELARP........ e :!
WRROT-SIMPLE RESTART PROCESSOR FOR TWRAM ...
MWRROT-RESTART AFTER PROBLEM MODIFICATION FOR TWRAM.

NOTE--FOR THE THERMAL-HYDRAULIC INITIALIZATION, INDICATE CHOICE
OF THE OLD RELAP4 FORMALISM WITH A POSITIVE INTEGER AND
OF THE NEW STEADY-STATE PROCEDURE WITH A NEGATIVE INTEGER.

NOTE--ENTER SEQUENCE NUMBER OF 'O' FOR ANY MODULE NOT DESIRED.

LASTPAGE
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TEMPLATE.WRAP _.INPUT.SOURCE .7CASNAM

QUALIFIER CAN BE EITHER THE JOB NAME OR THE CASE NAME. IF
THIS RECORD DOES NOT EXIST WITH A JOB NAME QUALIFIER, IT WILL

BE SEARCHED FOR WITH A CASE NAME QUALIFIER. EITHER ONE OR THE
OTHER MUST EXIST FOR EVERY RUN.

ON SUCCEEDING PAGES

PUT "X! IN THE LEFT COLUMN IF A RECORD IS TO BE USED.

IF A QUALIFIER OTHER THAN THE CASE NAME IS DESIRED, ENTER
IT IN THE RIGHT COLUMN. A QUALIFIER WILL BE THE CASE NAME
IF IT IS NOT SPECIFIED.

RECORDS WHICH ARE NOT *X'ED WILL BE ASSUMED TO BE UNNECESSARY
FOR THIS RUN.

PAGE
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TEMPLATE.WRAP _.INPUT.SOURCE.7CASNAM

SELECT RECORD SPECIFY QUALIFIER

-=-WITH X" -BLANK QUALIFIER = CASE NAME-
A WRAP. INPUT.MI SC.OPTIONS____ AAAAAAAA
A ————— DIALS.........coriree AAAAAAAA
A e ————— ED IT. MI NOR............... AAAAAAAA
A —————— PROBLEM. SPECS. .. AAAAAAAA
A ———— BUBBLE.......................... AAAAAAAA
A ——— TIMESTEP................... AAAAAAAA
A ————— FLOSMOO.........cceverumnnen AAAAAAAA
A ———— KINETICS..........cccceuuee. AAAAAAAA
A ————— MULTPLR . PMPHEAD. AAAAAAAA
A ———— MULTPLR. PMPTORK AAAAAAAA
A —————— PUMPTORK. CURVE 1 AAAAAAAA
A ———— PUMPTORK . CURVES AAAAAAAA
A ————— TRIP.....coriiinas AAAAAAAA

.......................................................... DREACTBL.......cccccevuuun. AAAAAAAA
......................................................... REACOEFF.........cccceu.un. AAAAAAAA
A ————— DOPPTABL.............cc..... AAAAAAAA
A ——— WALLTEMP.RESET . AAAAAAAA
A —————— BLOKSWEL.........ccceeurnue AAAAAAAA

CDOOOOOOOOIO=0000=00000O0<<0O
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TEMPLATE.WRAP . INPUT.SOURCE .7CASNAM

SELECT RECORD SPECIFY QUALIFIER
—WITH “X"------ BLANK QUALIFIER = CASE NAME----------
A e WRAP.INPUT.ECCBYP........nrrrrenne AAAAAAAA
A ———— CLADRUPT . MULT IPIN AAAAAAAA
A ————— CLADRUPT . SINGLPIN AAAAAAAA
A —————— FLOWBLOK . SINGLP IN AAAAAAAA
A ———— FLOWBLOK. MULT IP IN AAAAAAAA
A ———— FLOOD........ccomireracnenne AAAAAAAA
A ——— ICECOND.........ccrrrernrns AAAAAAAA
A ———— L IQLEVEL..........ccveuenne AAAAAAAA
A ————— PUMP INDC .SET1___ AAAAAAAA
‘A PUMPINDC .SET2___ AAAAAAAA

PUMP I NDC. SETS AAAAAAAA |

..PUMP INDC . SET4 AAAAAAAA L0

.. EDIT.MAJOR.................. AAAAAAAA

A PWRSS. SYSDAT............ AAAAAAAA
A PWRSS.SSLOORP............ AAAAAAAA
:A PWRSS.HXDATA............ AAAAAAAA

LASTPAGE 4
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TEMPLATE.WRAP _INPUT.MI SC.OPT IONS.7CASNAM

QUALIFIER MAY BE THE CASE NAME
«X' IF OPTIONAL DATA REQUIRED, THEN SPECIFY IT
010003 PROGRAM OPTIONS.........coomreeuumeesseessssssessssaseesssssssssssasssssssssessssssssssssssssssasesssssnsesees
PROGRAM TYPE (' 01 . 11§ Dcoooeeceuesmeeesseesssssmessssssessssssmssssaseessssssesssssnessssaneeees (1 PROGM)
EM HEAT TRANSFER LOGIC FLAG ('0','1') e [ IEHMT )
EM PIN SWELLING AND FLOW BLOCKAGE FLAG ("O","1%)...(IEMPS )

EM ECC BYPASS LOGIC FLAG (O, .. ) oeeeeesessessssessesnens ( IEMEC )
DEBUGGING FLAG.........ceoieeieeeseseesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasn (IDEBUG)
030003 WATER PACKING AND CHOKING SMOOTHING........cooooeieeermeeesseesseeesssenesnens A
MAX NO WATER PACKING EDITS PER VOLUME......... . (IWPEDT) . .: 111
START TIME FOR WATER PACKING FIX.....oennn. (WPT IME ) . . : E. EEEEEEEE
START TIME FOR CHOKING SMOOTHING............... (XOPTON € —= E.EEEEEEEE
030004 MIXTURE LEVEL SMOOTHING........oooiiiieeemeessssesessssssssssssessssssssssssssssssssssssssssssees A
MAX NO OF MIXTURE LEVEL CROSSING EDITS......cu.... (IOPTON(1)). -z 11
START TIME FOR SMOOTHING FOR MIXTURE LEVEL CROSSING

2230 =10 1/ = (XOPTON (1)) . . :E.EEEEEEEE
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TEMPLATE.WRAP.INPUT.MI SC.OPT IONS.7CASNAM

WALL 1S-CROWLEY FLOODING CORRELATION.......ocoommmeesemenesssesesssressssanee A
[ 1) YO (DTRDWN)
[ 1) YR (DWNGAP)
DOWN FLOODING PARAMETER........coommmmemmimmrerssensessssssssnne (WALSC3)
DOWN FLOODING PARAMETER.......coomiiumeeeseesesseesssesssssseens (WALSC4)
DOWN FLOODING PARAMETER.......coommmmmimmemsemmsessasesessnne (WALSC5)
DOWN FLOODING PARAMETER......oooooiceeeseereeseeessssessssesessens (WALSCS6)

DOWNCOMER JUNCTION NAME,PART NAME.(JCNDWN)..:AAAAAAAA
WALL IS-CROWLEY FLOODING

NOTE—JUNCTIONS ARE DEFINED BY A JUNCTION NAME AND A PART
NAME. IF JUNCTION IS NOT IN A PART, LEAVE PART NAME
BLANK. DITTO FOR VOLUMES.

CONVENTION-- JUN NAM PART NM
JUNCTION TO BE NAMED........oomimnirrnrannns ; AAAAAAAA ; AAAAAAAA
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TEMPLATE.WRAP .INPUT.MI SC.OPT IONS.7CASNAM

0SOCIOf* DOWNCOMER PENETRATION - LOWER PLENUM ENTRAINMENT.............. A

COLD LEG VOLUME ADJACENT TO DOWNCMR..(ICL)..

AAAAAAAA

LOWER PLENUM VOL AT DWNCMR AND CORE._.(ILP).. AAAAAAAA ;AAAAAAAA
CORE BARREL VOL ABOVE LOWER PLENUM...(IBC).. AAAAAAAA ;AAAAAAAA
DOWNCOMER VOL ABOVE LOWER PLENUM........... (ID ).. AAAAAAAA ;AAAAAAAA
JUNCTION BETWEEN 1IBC ' AND 'ILP! .. .. (JCLP). AAAAAAAA :AAAAAAAA
JUNCTION BETWEEN °‘ID AND °ILP-..... (JDLP) .  AAAAAAAA :AAAAAAAA
JUNCTION BETWEEN 1ICL ' AND “ID-.......(JCLD) .  AAAAAAAA :AAAAAAAA
PLENUM MODEL FLAG ("(' THRU “S").oieerionnns ) S Y |
TRIP PRESSURE IN ILF ' (PSIA).eeereeeeresenen (TPRES).. E.EEEEEEEE
HYDRAULIC DIAMETER OF DOWNCOMER (FT)...coomn.t (OH y .. E.EEEEEEEE
OPTIONAL COEFFICIENT. (CCF  ).. E.EEEEEEEE
060005 DOWNCOMER PENETRATION CORRELATION COEFFICIENTS.......cccooooee... A
COEFF IN BATTELLE DWNCMR PEN'TION COR'LATION.. (G ).. E.EEEEEEEE
COEFF IN BATTELLE DWNCMR PEN'TION COR'LATION.. (B ).. E.EEEEEEEE
COEFF IN BATTELLE DWNCMR PEN'TION COR'LATION.. (C ).. E.EEEEEEEE
COEFF IN BATTELLE DWNCMR PEN'TION COR'LATION.. (D ).. E.EEEEEEEE
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TEMPLATE.WRAP .INPUT.MISC.OPT IONS.7CASNAM

0aaoo00 STAGNATION PROPERT IES........ o crrrrerrrssssrnsssssssssssssesssssss s sssssssssssssesssssnnens s A
STAGNATION PROPERTIES FLAG ("O"-DO NOT USE.,* 1"-USE UNLESS
030003 CHOKING, ENTHALPY TRANSPORT (UPDATE 2 ADDITIONS).................
USE EXPLICIT CHOKING (*0 "-NO. {1 “-YES)......cecerrrrrrrserinannns ( IOPTON(@3) ) . : |
STARTING TIME FOR TURNING OFF ENTHALPY TRANSPORT

(0.0 DEFAULTS TO 1.0E+G6)......iiimiiiriiiniienins (XOPTON(5) >. :E .EEEEEEEE
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TEMPLATE.WRAP, INPUT.EDITOR.?JOBNAM



TEMPLATE.WRAP: INPUT.ED 1 TOR.? JOBNAM

- €0C -






3809.TEMPLATE.WRAP.1NPUT.BWRSS.?

------ INPUT RECORD FOR TEST OF STEADY-STATE BWR STATE CALCULATOR-

CASE NAftt> :AAAAAAAA STEPNAME- :AAAAAAAA
INPUT CONSTANTS—STEAM DOME SPECIFIC VOLUME*:EE.EEEEEEEEEE #/FT3
TOTAL FLUID MASS *:EE.EEEEEEEEEE -

STEAM DOME VOLUME NUMBER -
LOWER DOWNCOMER VOL. NUMBER
CONTAINMENT VOL. NUMBER

INPUT GUESSES--------STEAM DOME PRESSURE EE.EEEEEEEEEE PSI
TOTAL REACTOR FLOW EE.EEEEEEEEEE #/SEC
PAGE
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3809.TEMPLATE.WRAP_INPUT.BWRSS.?

SPECIFY CONVERGENCE CONSTANTS ON THIS

LEAVE CONSTANTS BLANK-
DEFINITION CONSTANT

ELAPSED REACTOR TIME

BEFORE CONVERGENCE TEST-:EE.EEEEEE

RELATIVE ERROR IN POWER-:EE.EEEEEE

ABSOLUTE ERROR IN—MOOT-:EE .EEEEEE
UDOT-:EE.EEEEEE
WDOT-:EE.EEEEEE

PAGE

MIN

BTU/SEC
LBM/SEC
LBM/SEC2

PAGE—TO GET DEFAULTS

DEFAULT

150.0

0.001

0.01
0.001

OO0O0O

X
cr>



3809.TEMPLATE.WRAP .INPUT.BWRSS.?

THE NUMBER OF STEAML1NE-FEEDWATER JUNCTION PAIRS IN

THIS PROBLEM- =t (MAX NUfCER-6)

FOR EACH SUCH PAIR, YOU SHOULD SPECIFY—

1. THE STEAMLINE JUNCTION NUMBER

2. THE CORRESPOfOING FEEDWATER JUNCTION NUMBER

3. THE FRACTION OF THE TOTAL STEAMDOME FLOW CARRIED BY
EACH STEAMLINE.

H. THE FEEDWATER JUNCTION SPECIFIC ENTHALPY IN BTU/LBM

PAGE 4
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