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The TRIMPWR code has been developed as a post processor for TRIMHX
(transient 3D diffusion code) in support of the reactor limits program.
TRIMPWR is designed to produce JOSHUA files containing: 1) core power
as a function of time, 2) assembly power by hex as a function of time, 3)
assembly power post peaking as a function of time, and 4) axial power
shapes for each assembly as a function of time (formatted for use by the
FLOWTRAN code) from the output of a TRIMHX run.

In an attempt to simplify the reactor limits process by reducing the

number of assemblies which must be run through FLOWTRAN, TRIMPWR
also sorts the assemblies by the product of the power post peaking and
the maximum normalized axial power density for each assembly. This
follows from the assumption that those assemblies having the maximum
value of this product will have the most restrictive limits.

DISCUSSION:

The TRIMPWR code was developed to aid in the evaluation of TRIMHX

results for the modeling of a safety rod scram. In order to use the

TRIMPWR code, TRIMHX must be run with the "INPUT.REX.?case. EXECUTE.
USERMOD" record. An example of this record and the module it points to

are shown in Figures 1 and 2. The PWREDIT module allows TRIMHX to

write assembly powers by axial level to unique files instead of

overwriting the file at each timestep.

Figure 3 lists sample JCL used to execute the TRIMPWR code. Due to
uncertainties in the final methodology which will be used for limits, the
source code currently resides in the T9379.EDIT.LOAD module. If the
TRIMHX methodology is accepted, TRIMPWR will be placed under
configuration management.

TRIMPWR was designed to be run on TRIMHX output with a minimum
amount of user input. The TRIMHX case name, number of axial layers and
number of timesteps in the problem are the only input (Fig. A.1).
TRIMPWR does an internal calculation of the number of axial leveis and
the number of timesteps and compares them to the user input for
consistency. If the number of axial fayers does not agree with the user's
assumption, a message is written and the number of layers is set equal to
the value used in TRIMHX. Since there may be times when the user does
not wish output from all timesteps, if an inconsistency is found between
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the entered and calculated number of timesteps, a message is written and
the code uses the value supplied by the user.

Definitions of some of the calculational terms follows:

1) Power postpeaking (PPP), ~
PPPI() = [Passy'(t)/Passy'(0)] / [Pcore(t)/Pcore(0)] for
assembly i, where the powers have been normalized

2) Normalized axial power density (NAPD),
NAPD = power/cm at a particular axial layer normalized such

that the sum of NAPD for an assembly is equal to the number of axial
layers.

Appendix A contains the input and output templates used in executing
TRIMPWR,; these templates can be found in the SROD9379 dataset.
Appendix B contains the source listing for the TRIMPWR code; Appendix C
contains a brief programmers manual (Fig. C.1) and a simpiified flowchart
(Fig. C.2). Appendix D contains example output from the code.

The current dimensional limitations imposed in TRIMPWR are 889
assembly positions per axial layer, 12 axial layers, and 25 timesteps.
These limits were set by array size limitations. The code currently

prints only the first 433 values of the product of power post peaking and
maximum axial power density. This number insures that all 432 fueled
positions in a'Mark 22 charge are listed, without listing severai pages of
unnecessary zeros. if this code is used for analysis of a Mark 16-31
charge and the user is interested in all fueled pasitions, this value will
need to be increased.

QUALITY ASSURANCE

This project falls under Task number 89-029-1, Assembly Power
Calculations for Limits Analysis. The sampie power transient

calculated in TRIMPWR and written to the file
SVNR9379.TEMP.RIDS.?case.CPOWER was compared to that generated
internally within TRIMHX. This comparison showed that the TRIMPWR

core powers are within 0.05% of those generated in TRIMHX. The
power/assembly calculated by TRIMPWR and written to
SVNR9379.TEMP.RIDS.?case. APOWER was compared to the output of the
XGRIM3D code which was run on the TRIMHX base case. The TRIMPWR

power/assembly compared to within 0.03% of the numbers generated by
XGRIM3D.
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Figure 1 INPUT.REX.?case.EXECUTE.USERMOD Record

SROD!S??.IHPUT.REX.HKZZSDA.EXECUTE.USERHDD

THIS RECORD 1% USED TO TELL REX3IT TO RUN THE SPECIFIED
MODULE AT THE END OF EACH TRANSIENT TIMESTEP.

REXST PASSES TO THE MODULE YNE FOLLOWING ARGUMENT LIST
1D = REALXS

SN = TEMPORARY DATASET NAME
CASE = ¢ASE NAME FOR THIS FROBLEM REALXS
TIME = CURRENT PROBLEM TIME REAL®4
ITSTEP = TIME STEP NUMBER INTEGER

THIS RECORD ALSO ALLOWS THE USER TO SPECIFY AN ERROR FLAG.
THIS FLAG DETERMIMES IF AN ERROR IN THE USERMOD SHOULD
CAUSE TERMINATION OF THE GRASS FROBLEM.

SRODY3I79.INPUT.REX.MK223DA.EXECUTE. USERMOD
ENTER NAME OF THE MODULE TD BE EXECUTED :PWREDIT

ENTER ERROR FLAG : 0 IF 0 DO NOT TERMINATE GRASS PROBLEM
IF 1 TERMINATE GRASS PROBLEM

NOT USED :0
NOT USED :0

Figure 2 Module PWREDIT

PROJECT: T9379 MEMBER: POWREDIT DATE: 39708714
GROUP: EDIT . LEVEL: 81.11 TIME: 11:40
TYPE: DATA USERID: T9379 * PAGE: ¢1 OF 01
Moh
-—--+-—-—1~---+----2----+----3----**---4*' +* -] + 5----+----?-—--+-_--5 FLAGS
MDDULE HAIH(TDSH.CASE.TIHE.ITSTEP) 00010009 "
c SUBROUTINE PWREDT 00020000
< apo3apac
[ THIS SUBROUTINE WILL BE CALLED ONCE PER TIMESTEP DURING A TRIMHX 00040001 *
c RUN. IT IS EXECUTED WITH THE INPUT.REX.CASE?.EXECUTE.USERHDD 05050001 *
¢ RECORD. IT IS5 DESIGNED T0 READ THE TEMP.RIDS.CASE?.RPWR RECDRD 00060001 %
C GENERATED AT EACH TIMESTEP AND cCPY IT TO TEMP.RIDS.CASE?.RPWRO. 00070001 ]
C TIMESTEP? RECDRD 70 AVOID THE DATA BEING OVERWRITTEN. 00080001 *
¢ 08090001 n
c 58100000
REALMS TDSH.CASE 001100801 %
DIMENSION RPWR(18000) 80120011 LE
c 00130001 L
Do 10 J=1,18000 nolaefdorl . o
RPWRCJ) = 0.6 00150001 %
19 CONTINUE 00160001 »*
c E 00170001 *
READ('TEHP'.'RIDS'.CASE.'RPNR'.'U') NWORD, tRPWRCI), I31,NWORD) p0lso00ll L]
NRITE{'TEHP'.'RIDS'.CASE.'RPHRD'hITSTEP) HKWORD, (RPWRCIX, I=1, gg2080l2 *E
1 NWORD) 0gzloell * %
4000 STOP Q220019 »
G0 T0 4000 00230010 ]
END 00240000
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Figure 3: JCL for TRIMPWR Module

//SVNRS379 JOB (8632-EC,T9379,L034,02,60), "TR 3MIS/4LATE SR°',
// MSGLEVEL=(1l,1),CLASS=0,MSGCLASS=T,NOTIFY=T9379

//STEP1 EXEC JOSHUA,DISP=N, RLSE=Y, USER=937%, MEMBER=TRIMPWR,
// GTIME=(02,BUFNO=20,G0SI2E=2800K, SSPACE=30,

// JOB=SVNR9379, TIMER=0OF, SPACE=30,PDS1="T9379.EDIT.LOAD’,

// GOUT=?SYSQUT=x*!

//GO.JOSIN DD *

DATASET=SVNR9379, ARODY379, SRODY379, 5TD

SCRATCH=SVNR9379



WSRC-RP-89-1223

APPENDIX A
input and Output Templates for TRIMPWR

Figure ripti : : Page
A1 INPUT. TRIMPWR.JOB.?jobname AA1
A2 TEMP.RIDS.?case.OUTPUT.CPOWER A2

(core power vs time)

A3 TEMP.RIDS.?case. OUTPUT.APOWER.?timestep A2
(assembly power at time = timestep?)

A4 TEMP.RIDS.?case.OUTPUT.SORPRD. ?timestep A3
(power post peaking by hex for time = timestep?) -

A5 TRIMPWR.7case. OUTPUT.FLOWFILE.Zhexnumber A4
(FLOWTRAN input for hex = hexnumber?)
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FIGURE A.1

SRODY3TY. TEMPLATE . INPUT . TRIMPWR.JOB. ?

CASE NAME FROM TRIMHX RUNS = :AAARAARARAR

NUMBER OF AXIAL LAYERS IN TRIMHX RUN =
NUMBER OF TIMESTEPSS FROM TRIMHX RUN =

Al

sIIIX
:IIIX

WSRC-RP-89-1223
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FIGURE A.2

SRODY379. TEMPLATE . TEMP .RIDS . ? . QUTPUT .CPOWER

NUMBER OF TIMESTEPS = :III

WSRC-RP-89-1223

SRODQ379.TEHPLATE.TEMP.RIDS.?.OUTPUT.C?O“ER

TIMESTEP

(ITI
:ITI
:II1
+II1
+IIT
:IIT
:III
$IIX
:III
(III
+IIT
$III
1IIL
(IIX
(IIX
IT:
ITI
tIII

HEX

<IIX
(IIT
:IIT
1IIX
JIIX
IIT
(11T
(IIT
tIIT
$ITX
:IIX
IIT
1 IIT
11T
(IIT
:IIT
:I1I
:IIT

TIME {SEC) REL. CORE POWER
(FF.FF (FF.FFFF
FF.FF iFF.FFFF
(FF.FF :FF.FFFF
(FF.FF 1FF.FFFF
FE.FF 1FF.FFEF
FF.FF 1FF.FFEF
FF.FF FF.FEFF
(FF.FF FF.FFFF
+FF.FF :FF.FFFF
:FF.FF FF.FFFF
iFF.FF :FF.FFFF
:FE.FF FF.FFFF
:FF.FF iFF.FFFF
:FF.FF 1FF.FEFF
JFFL.FF (FE.FFEFF
FF.FF FF.FFFF
:FE.FF :FE.FEFF
FF.FF 1FF.FFEF
FIGURE A3

SRODY9379.TEMPLATE . TEMP _RIDS.? ,OUTRPUT . APOWER. ?

FOR THE TIME =

:FF.FF SEC

SROD9379.TEMPLATE , TEMP .RIDS . ? .OUTPUT . APOWER. ?

ASSY POWER

:FF.FFEF
:FF.FFFF
:FF.FFFF
:FF .FFFF
:¥F .FFFF
:FF.FFFF
{EF.FFFF
:FF .FFFF
:FF.FEFF
:FF .FFFF
:FF.FFFF
:FF.FEFF
:FF.FFFF
{FF.FEFF
:FF.FEFF
:FF.FFFF
:FF.FFFF
:FF.FFFF

HEX A55Y POWER
H :FF.FFFF
1III +FF.FFFF
:1II :FF .FFFF
1 I1I JFF.FFFF
11l 1FF.FFFF
:IT1 :FF .FFFF
:III :FF.FFFF
1III :FF.FFFF
:IT1 :FF.FFEF
:1IT :FF.FEFF
rIII :FF.FFFF
:IIX ;FF.FFFF
1III :FF.FFFF
1IIX :FF.PFFF
1IIT :FF.FFFF
:TII :FF FFFF
(111 1FF.FFFF
:IIl :FF .FFFF

A2

HEX

:ITI
:IIT
:IT1
:IIT
:III
:IIT
(IIX
:III
:IIX
;III
:IIT
;IIT
(III
(1IT
:III
IIX
:IIL
1ITI

ASSY POWER

:FF.FFFF
:F¥.FFFF
:FF .FFFF
:FE _FFFF
:FF.FFFF
:FF.FEFF
<FF.FFFF
:FF.FFFF
:FF.FFFF
:FF.FFFF
1FF.FFFF
:FF.FFFF
:FF.FFFF
1FF.FFFF
1FF.FFFF
(FF.FFFF
PF.FFFF
{FF.FFFF
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HEX

(IIT
:IIX
111X
:IIT
IIT
IIX
$IIX
tIIT
IIT
(IT1
:ITX
1 IIT
11X
sIII
1 III
tIIX
(IIT
(IIT

FIGURE A4

SROD9379 . TEMPLATE . TEMP .RIDS. ? ., QUTPUT . SORTPRD , ?

FCOR TIME =

:FF.FF $EC

WSRC-RP-89-1223

SROLY379.TEMPLATE , TEMP . RIDS. 7. OUTPUT .. SORTPRD . ?

PROD

:FFF.FFFF
:FFF .FFFF
:FFF.FFFF
FFF.FFFT
+FFF.FFFF
{FFF.FFFF
:FFEF.FFFF
:FFF.FFEF
1FFF.FFFF
:FFF.FFFF
FFF.FFFF
(FFF .FFFF
:FFF.FFFF
:FFF _FFFF
1FFF.FFFF
(FEFP.FFFF
iFFF.FFFF
:FFF.FFFF

LASTPAGE

‘
PPP
:FFF.FEFFF
:FFF.FFFF
FFF.FFFF
FFF.FFFF
FFF.FFFF
:FFF .FFFF
(FFX .FEFFF
:FFF.FFFF
:FFF.FFFF
:FFF.FFFF
:FFF.FFFF
‘FFF.FFFF
:FFF.FFFF
:FFF.FFFF
:FFF.FFFF
FFF.FFFF
{FEF.FFFF
:FFF.FFFF

A3

MAX AX POWER DENSITY

FEF.FFFF
:FFF.FFFF
(FFE.FFFF
:FFF.FFFF
‘FFF.FFFF
:FFF.FFFF
FFF.FFEF
:FFF.FFFF
:FFF _FFFF
:FFP.FFFF
:FFF.FFEF
:FFF .EFEF
FFP.EFFF
:FFF.FFFE
FFF.FFFF
:FFP.FFFF
:FFF.FFFF
:FEF.FFFF
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- FIGURE A5

SROD9379.TEMPLATE . TRIMPWR. ? .OUTPUT .FLOWEILE.?

THE NUMBER OF AXIAL LEVELS = :IIT
THE NUMBER OF TIMESTEPS = ;IIT

SRODY379 . TEMPLATE . TRIMPWR. ? . QUTPUT .FLOWF ILE.?

THE TIMES ARE AS FOLLOWS

:FF.FFFF :FF.FFFF :FF.FFFF :FF.FFEF FF.FFFF
:FF.FFFF :FF.FFFF (FF _FFFF :FF.FFEF :FF.FEFFF
:FF.FFFF FE.FFFF :FE.FFFF :FF.FFFF :FF.FFFF
" :FP.FFFF :FF.FFFF :FF.FEFF :FF.FFFF :FF . FFFF
+FF.FFFF :FP.FFFF :FF.FFFF FF.FFEF :FF.EFFF
:FF.FFFF :FF.FFEFE :FF.FFFF 1FF.FFFF :FF.FEFFF
:FFP.FFEF FP.FEFF :FF.FFFF :FF.FFFF ;FF.FFFF
:FF . FFFF 1FP.FFFF :FF.FFFF FF.FFFT :FF.FFFF
' :FF.FFEF :FF.FFFF :FE.FFFF :FF.FFFF :FF.FFFF
:FF.FFFF (FF.FFFF tFF.FEFF :FF.FEFF FF._FFFF
:FF . FFFF :F¥.FFFF :FF.FFFF 1FF.FFFF :FF . FFFF
:FF.FFFF FF.FFFF :FF.FFFF iFF.FFFF :FF.FFFF
:FF.FFFF :FF.FFFF 1FF.FFFF :FF.FFEF ;FF.FFFF
:FF_FFFF :FF.FFFF :FF.FEFFF :FF.FFFF :FF.FFFF

SROD9379. TEMPLATE. TRIMFWR. ? . QUTPUT .FLOWEFILE.?

STEADY STATE CONDITIONS

LEVEL REL. POWER
:F.FFFEF sF.FFFEFF
‘F .FFFFF :F . FFFFF
PLFFFEE ;P FFFFE
‘F.FFFFF :F . FFFFF
tF.FFFEF 1F.FFFFF
‘F.FFFFF :F ,FFFFF
1P L.FFEFFF :F .FFFFF
1F.FFFFF :F.FFFFF
:F.FFEFT :F_FFFFF
- :F.FFFEF :F.FFFFF
:F.FFFFF :F.FFFFF
:F . FFFEF +F.FFFFF
iF.EFFFF :F.FEFFFF
:F.FFFFF :F.FFFFF
(F.FFFFF :F .FFFFF
:F.FFFFF :F.FFFEF

SRODS379 . TEMPLATE . TRIMPWR.? . OUTPUT .FLOWFILE.?

TRANSIENT POWERS

(F.FFFFF iF.FFFFF 1F.FFEFF :F.FFFFF (F.FFEFF
F.FFFEF :F.FFEFF tF.FFFFF :F.FETFF :F.FFFFF
:F.FFEFF :F.FFFFF :F.FFFFF :F.FFFFF ‘F.FFFFF
:F.FFFFF :F.FFEFFF :F.FFFFF :F.FFFEF :F.FFFFF

JF.FFFFF {F.FEFFF
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PROJECT: 19379 MEMBER: TRIMPWR DATE: 89-11/08
GROUP: EDIT LEVEL: 01.23 TIME: 08:43
TYPE: DATA USERID: 79378 PAGE: 1 OF 06
becom]ommmtmmmn@ecmmbacmnammmbmom—hemmeAm—m=fero—bmmmogeoc—tm=o=]--mmemooof FLAGS
MODULE MAIN : 00010000
¢ THIS ROUTINE WILL TAKE TRIMHX POWER RESULTS AT EACH TIME 00020001 %
¢ STEP AND CGMPUTE ASSEMBLY FOWERS, CORE POWERS AND RELATIVE 80930001 * -
¢ AXIAL POWER DENSITIES, THE POWER POST PEAKING WILi ALSO BE 00040001  *
¢ CALCULATED AND THE ASSEMBLIES WILL BE ORDERED BY THE PRODUCT OF 00050001
¢ THE POWER POST PEAKING AND THE MAXIMUM NORMILIZED POWER DENSITY 18080082 &
: : 070004  *
c CURRENT DIMENSIONAL LIMITS ARE: 889 RADIAL POSITIONS. 12 20080020  x
¢ AXIAL LAYERS, AND 25 TIMESTEPS. 00090028  *
c 68100001  *
REAL POWCE89,12,25),PCOREC25),A(11000), FTIMEC20),PRCORE(25) 00110052  ®
REAL PPP(889.25).5EGC25),SEGAVGL25),W(25), TOTPOW(BES, 23], 00120021  *
1 TIME(S0),PASSY(889,25),AXMAX(889,25),MAX,KZ,PRODLASS,25) 00130020 »
. " REAL RELVL(12),RELVLS(12),REPOW(ES9,12.25),PPASSY(489,25) 00140078 X
REALXS CASE,RXNI,RXN2,RXN3,WBCL,WBCR 00150035
INTEGER STEP(25),HEX(389),61 00160042 *
. INTEGERX2 NOTMC20),EDFRC20), NAX, NTIME,RXTYP,HPT(25) gg%;ugsg *
——————— -.--—--—-_-_-——--..-_--——-.---—-——-—--—--—---—-—-—-- ] .3
c READ THE JOB RECORD TO DETERMINE CASE,NUMBER OF AXIAL LAYERS 00190001  x
c AND NUMBER OF TIMESTEPS 00200001  *
¢ mmmu=-- B e o wmmemmmmmmm— e = a——- 00210002 *
READC* INPUT" . *TRIMPWR . * JOB*.$JOB) CASE.NAX.NTIME 05220001  *
¢ 00230001
WRITE(6,1001)CASE, NAX, NTIME 00240030 %
1001 FORMATC1X,"CASE',A%,2X,'AX *,13,' NTIME ',I3) 90250030  *
¢ mem—mmmmmmms—oSem————me——e—e——osmes e 00260084 %
c DETERMINE TIME VALUES AT EACH TIMESTEP BY READING THE INPUT. 09270015 ¥
c REX.CASE.TRANS RECORD 00280015
€ memimmmmlemeciecmce——e——eoo—s-—emmes m—mmmmmm———= 00281084 ¥
READCTINPUT® . "REX® .CASE.TTRANS') G1,NTIMDX, CNDTM(L),FTIME(L), 00300027  *
1 EDFQ(L),L=1,NTIMDX) 80310027 %
¢ mmme—mw—em—ee- B v ~—mmmmmmmoo == 00330084 X
¢ DETERMINE TOTAL NUMBER OF TIMESTEPS AND CALCULATE THE TIMES 00648215 %
¢ CORRESPONDING TO EACH TIMESTEP 006486415 *
€ Smeelieeiemmmmmr—eaca—mw—smsoses—eeswes St 00643584 X
WRITEC6,1160)G1, NTIMDX, (NDTM(I),I=1,NTIMDX) 00648628 ¥
1160 FORMATC(1X, READ CASE AND TRANS RECORD’,6(I3.2X3) 00664726 X
¢ 006648815 X
NTIMST = O 60648915  *
DO 160 JJ=1,NTIMDX 00649015  «
NTIMST. = NDTHICJJ) + NTIMST 60649115 ¥
160  CONTINUE 00869215 ¥
¢ 00649315  *
NTIMSTSHTINST+1 00649415 ¥
TIMECL) = 0.0 00649515 %
STEPC1) = 1 00649615 X
KK = 1 B0649715  *
DO 170 JK=1,NTIMDX 90649815 X
NSTOP = NDTMCJK) - pOE49915 A
1F(JK.EQ.1)60 TO 92 00650019 ¥
TIMSTPS(FTIMECJK)-FTIMECJK=1))/NDTMCIK) 00650119  *
G0 70 93 00650219  x
92 TIMSTP=FTIMECJK)/NDTMCJK) 00650319
93 DO 170 JJ=1,NSTOP 00650419 %
KK = KK+1 0065051% % -
TIMECKK) = TIMEC(KK-13 + TIMSTP 00650619  *
LJ=KK 80650715  *
STEP(KK) = LJ 00650815  *
170  CONTIKUE 20650915 %
WRITEC6,1170) 00651023  *
1170 FORMATCIX,*CALCULATED TIMESTEPS') 00651123 %
¢ emrecmec—m—e—m——ae-- B s tan —m—mmae 00651386 %
¢ COMPARE CALCULATED MUMBER OF TIMESTEPS TO USER INPUT gg:giggs x
................................................. [
IFC(NTIMST.EQ.NTIME)GO TO 172 g0651716 ¥
WRITECE, 11723 NTIMST.NTIME 00652016 ¥
1172 FORMATC(1X, 'NUMBER OF TIMESTEPS DO HOT AGREE ', I3.3X,13) 00660016  *
NTIMST=NTIME 00670016 X
172 CONTINUE 00680016 ¥
P e vt et commmmmmmm 90690002 %
¢ LOOP QVER THE NUMBER OF TIMESTEPS AND READ EACH POMER RECORD n0700081 X
€ mmmmemmcmmmmme——mmmmmmecesleems—smeososesso-sssssss a *
DO 30 K=1,NTIME 00720001 %
READ(*TEMP' . fRIDS'.CASE. "RPWRO' .K) N, (ACL),LZ1,NW) 00750001 %
€ === mmmemememm—m—m—c—ame e e mmmm—om=—me—a= ———ee 00740002 %
c CHECK THE NUMBER GF AXIAL LAYERS AGAINST INPUT DATA 00750001  *
R o e B L s R 00750002 %
IAX = NW/529 90770001 X
IF (IAX.EQ.NAX) GO TO 20 00780001 %
WRITE(6,10) IAX,NAX 00790009  ®
10 FORMATCIX, 'AXIAL CEVELS DU NOT AGREE',13,2X.I3) 00800005 ¥
NAX = IAX 09820001 %
20 L=0 00820001 ¥
¢ CeCmmemm—m—wes——o oo es——eoee—os cmemm—mmam—csesem——— 00230002 *
c FILL THE POWER ARRAY WITH ASSEMBLY POWERS BY AXIAL LAYER FOR 00840001 X
¢ EACH TIME STEP 00850001 %
¢ B e e R R 00860002 X
DO 30 J=1.NAX 00870001  *
DO 30 1=1,889 00880001  *
LEL*L 00830001 ¥
POMCI,J,K) = ACL) 00900001 %
30 CONTIMUE 00910001  *
WRITE(6,1050) 00930023 ¥
1050 FORMAT(1X, FILLED ARRAY AT AXIAL LEVEL") 80940023  *

Bl
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sUM THE POWERS FOR EACH ASSEMBLY BY AXIAL LAYER TO PROVIDE
TOTAL ASSEMBLY POWER
D0 50 K=1,NTIME
Do 50 1-1,889
PASSY(I.K) = 0.0
DO S50 J=1l.NAX
IF (POWCI,J,K}.LE.0.0) GO TO 50
PASSY(I,K} = POW{I,J,K) ¢ PASSY(I.K)
CONTINUE

DO 60 X=1,NTIME
PCORE(K) = 0.0
pe 60 I=1,88%
PCORE(X) = PASSY(I.K) + PCORE(K)
CONTINUE

Do 90 K=1,NTIME
DO 80 I-1,339
Dg 70 J=1l.HAX
IF (PASSY(I,K).LE.0.0) GO TO 70
POMCI,J, K) = POW(I.J,K)sPASSY(I.X}
CONTINUE
IF(PCORE(K).LE.0.0) GO TO &9
PASSY(I,K} = PASSY(I.K)/PCORE(K)
PPASSY IS USED TO PRINT ASSEMBLY POWERS. THEY ARE
MULTIPLIED BY 1000 TD COMPARE THEM AGAINST XGRIM3D
QUTPUTS.
PPASSY(I.K) = PASSY(I,K)¥1000
CONTINUE
PRCORE(X) = PCORE(X)/PCORE(L)
CONTINUE

Do 160 K=1,HTIME
po 100 1=1,889

PPP(I.,K) = 0.0

1F(C(PASSYCI,1).LE.0).0R.(PCOREC1).LE.O) G0 TO 100

PPP(I.K)} = (PASSY(I.,K)/PASSY(I,1})/(PCORECK)/PCORE(L]))
CONTINUE

WRITE(&,1100)
FORMAT(1X,'FOUND PPP')

READC'INPUT' . "REX'.CASE.*GEOMETRY'. 'REACTOR'? NGIX,RXTYP,HNSCX,
HDSX.N:PX.PITCH.RXHI.RXNZ.RXNS.NBCL.HBCR.(SEG(I).NPT(I),
I=1,ND3X)}

DO 105 I=1,ND3X

WRITE(6,1110IND3X,I,SEG(I) . HPT(I)

FORMATCIX, *N1 *,I3,2X,13,2X,F6.1,2%,13,2X,10)

CONTIHUE

TOP = SEG(NDIX)

W(1) = SEG(1)

SEGAVG(1) = SEG(1)r/2.0

DO 110 J=2,NAX

SEGAVG(J) = (SEG(J) - SEGCJ~I)Ir2.0 + SEG(J-1)

W(J) = 0.0

MWL) = SEGCJY - SEGLJ-1)

CONTINUE -

DO 120 J=1.HAX

SEG(J) = SEGAVG(J)

CONTINUE
WRITE(6,1120)(SEGAVG(J),J=1,NAX)
FORMAT(1X, 'FOUND SEG MIDPHT',4(F8.2,2X))
WMRITE(6,1140) (W{J),J=1,NAXD

FORMATC1X, "W(J) IS OK',6(F8.2,2X))

DO 140 K=1,NTIME
DO 140 I=1,839
TOTPOW(I,K) = 0.0
DO 140 J=1.RAX
POMCI,J,K) = POWCI,J. K} WCJ)
TOTPOW(I.K) = POWCI,J,K) + TOTPOWCI.K)
CONTINUE
WRITE{6,1141}
FORMAT(1X,'FQUND TOTPOW')

NORM = NAX
WRITE(6,11642) NORM
FORMATC1X, "HORM = *,13)

DO 150 K=1,NTIME
DO 150 I=1,889
IF(TOTPOW(I,K).LE.0.0) GO TO 150
DO 150 J=1,NAX
POMCI,J,K) = POMCI,J.K) ¥ (NORM/TOTPOW(I.K))
CONTINUE
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155

I'e]

1150

oO0O0

999

o000

190

ano

200

OO0

210
215

220

O0000000

225

1181

130
4000

o

B

p0 155 K=1,NTIME

DO 155 1=1.,889

DO 155 LV=1,MAX

LXZ(NAX+1)-LV

REPOW(I,LX, K} = POWCI,LV.K)
RELVLILX) = (TOP - SEG(LV)I/TOF
CONTINUE

WRITE(6,1150}
FORMAT(1X,. "FOUND APD')

o . - e e o b gk . BB,

THE FLOWTRAN FILE IS OHLY CREATED FOR THOSE ASSEMBLIES
WHICH PRODUCE POWER (PASSY(I,1)>0) AT TIME =0

Do 999 I1=1.88%

IFCPASSY(I,1).LE.0) GD TD 999
HRITE('TRIHPHR'.CASE.'OUTPUT'.'FLUNFILE'.I) NAX,NTIME,
tTIHE(K).K=1.NTIHE),(RELVL(J).REPUN(I;J.I),J=1.NAX).
(CREPOW(I,J,K),J=1,NAX),K=2,NTIME)
CONTINUE

DETERMINE MAXIMUM NORMALIZED AXIAL POWER DENSITY FOR EACH
ASSEMBLY AT EACH TIME

DB 198 X=1,NTIME

DO 190 1=1,389

MAX = @

DO 190 J=1,NAX
IF(POUCI,J, K).GT . MAX) MAX = POUCILI KD
AXMAX(I,K) = MAX

CONTINUE

CALCULATE PRODUCT OF POQWER POST PEAKING AND NAPD (MAX)
DO 200 K=1,NTIME

Do 200 I=1,389

PRODCI,K) = PPPCI,K) ® AXMAX(I.X)

DO 225 K=1,NTIME
po 210 J=1.389
HEX(J) = J
CONTINUE

&
?E.FROD(I+1.KJ) G0 To 220

gI*l.K)

L=1

COMTINUE

SORTPRD PRINTS DUT VALUES FOR 433 ASSEMBLIES, THI1S IS
ENGUGH TO INSURE THE 432 FUELED ASSEMBLIES IN A MARK

22 CHARGE ARE ALL REPRESEMTED. IF ANOTHER CHARGE IS

TD BE STUDIED, THE INDEX FOR I IN THE FOLLOWING DO_LOQP
SHOULD BE INCREASED TO INSURE ALL ASSEMBLIES OF INTEREST
ARE LISTED. -

IFCL.EQ.1) GO TO 215
HRITE('TEMP'.'RIDS'.CASE.'OUTPUT'.'SDRTPRD'.K) TIME(K),
CHEX(I},PRODCI,K),PPPCHEXCL),K), AXMAXCHEX(I).K),
I=1,433)

CONTINUE

WRITE(H,1181) HTIME

FORMAT(1X, 'NTIME = *,I3)
HR]TELL}EHP'.'RIDS'.CASE.'DUTPUT'.'CPBHER') NTIME, {STEP{XK),
TIMEC(KK) ,PRCOREC(KK),KK=1,NTIME)

DO 146 K=1.NTIME
HRITE('TEHP'.'RIDS'.CASE.'UUTPUT‘.'APOHER'.K) TIME(K),
(I.,PPASSY(I.X},151,889) -

CONTIKUE

s70P

GO TO 4000

END
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Figure C.1 -
RIDGED PR M M I

Variables used in TRIMPWR:

Variabl Type/Size Description

POW Real(889,12,25) Power at each: axial level/assembly/time
REPOW Real(889,12,25) Relative power at: axial level/assy/time
PCORE Real(25) Total core power _

A Real(11000) Dummy for RPWRO data

NTIMDX Real Number of time domains

FTIME Real(20) Final time in this time domain

PRCORE Real(25) Core relative power '

PPP Real(889,25) Power post peaking

W Real(25) Layer thickness

SEGAVG Real(25) Layer midpoint (height from bottom)
TOTPOW Real(889,25) Sum for assembly power

TIME Real(50) Value of time at a timestep

NTIME Integer*2 Number of timesteps

NAX Integer*2 Number of axial layers

PASSY Real(889,25) Assembly power (normalized)

PPASSY Real(889,25) Assembly power {(normalized) * 1000
AXMAX Real(889,25) Max normalized axial power density
PRCD Real(889,25) Product of MNAPD and PPP

RELVL Real(12) Relative distance from top of assembly
STEP Integer(25) Timestep index

HEX Integer(889) Hex number

NPT Integer*2(25) Number of points per axial layer

CASE Real*8 TRIMHX case name

Files read by TRIMPWR:

INPUT. TRIMPWR.JOB.$JOB

INPUT.REX.?7case.TRANS

TEMP.RIDS.CASE.RPWRO.?timestep
INPUT.REX.?case. GEOMETRY.REACTOR
Files wriften by TRIMPWAR:
TEMP.RIDS.?case.OGUTPUT.CPOWER
TEMP.RIDS.?case. QUTPUT.APOWER.?timestep

TEMP.RIDS.?case. OUTPUT.SORTPRD. ?timestep
TRIMPWR.?case.OUTPUT.FLOWFILE.?hexnumber

C1
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Figure C.1
ABRIDGED PR MERS M

The TRIMPWR output files and their contents are described below:

TEMP.RIDS.MK223DA.OUTPUT.CPOWER

This file contains the normalized core power [pcore(t)/pcore(0)] as a
function of time for the transient. The format is as follows

time step lime power

TEMP.RIDS.MK223DA.OUTPUT.APOWER.? ? = time step

This file contains, at each time step, the normalized assembly power
[passy(t)/pcore(t)] value (multiplied by 1000) for each of the 889
assemblies. The format is as follows

hex# power hex# power hex# power

TEMP.RIDS.MK223DA.QUTPUT.SORTPRD.? ? = time step

This file contains, at each time step, the hex numbers sorted (in
decreasing order) by the product (prod) of the power post peaking (ppp) and
the maximum normalized axial power density (MNAPD). The formatis as
follows

hex # prod pRR MNAPD

TRIMPWR.MK223DA.OUTPUT.FLOWFILE.? ?=hex#

This file contains, for each assembly, the complete FLOWTRAN input
record for the assembly. The number of timesteps, axial layers, and time at
each timestep are included in this file, as well as the static and transient
normalized axial power shapes for each assembly. This file is created for all
assemblies which have a non-zero initial (time=0) power.

CZ
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FIGURE C.2
ELOWCHART FOR TRIMPWR

CALCULATE TIMES
AT EACH TIMESTENR

‘__—h"_
FILL POWER ARRA
BY axtal LEVEL

no
yes
FIND CORE POWER
AND ASSY POWER
'
CONVERT POWER T
ELATIVE POWER
Y
CALCULATE POWE

lPoST pE‘FElNQ

CALCULATE HEIGH

|
CALCULATE AXiAl
POWER DENSITY
L
ORMALIZE 7O
UMBER OF LAYERS!
Y
FIND RELATIVE
HEIGHTS
Y
WRITE FLOWFILE
IF Pagsy(l 1120 |

DETERMINE
MNAPRD —
Yy

CALCULATE PROD
PROD=PDE*MNAP

SORT HEXES BY
PROD
Y

OUTPUT RESULTS

Y

END
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Appendix D
Example output from TRIMPWR

Figure Description ' ' Page
DA TEMP.RIDS.MK223DA.OUTPUT.CPOWER D1

(core power vs time)

D2 TEMP.RIDS.MK2230A.OUTPUT.APOWER.1 D.2
(assembly power by hex for timestep 1)

D3 TEMP.RIDS.MK223DA OUTPUT.SORPRD.7 D6
(power post peaking by hex at timestep 7)

3]

D4  TRIMPWR.MK223DA.OUTPUT.FLOWFILE.2 D7 .
(FLOWTRAN input for hex 2)
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SVNRY379.TEMP.RIDS.MK223DA.QUTPUT . CPOWER

NUMBER OF TIMESTEPS

21

SVNR9379.TEMP.RIDS .MK223DA.QUTPUT,, CPOWER

TIMESTEP

—
O Ww ol m W s W

[ e e
@t e W R

TIME (SEC)

0.
.80
.85
.90
.00
1Y
.20
.30
.40
.30
.60
.70
.80
.90
.00
.10
2.
2.

[N T e T T A e

00

20
30

REL. CORE POWER

1.0000
1.0000
1.0000
. 3836
.9787
.8399
.8481
L7232
.5563
L4049
L3203
L2733
.2494
.2404
.2335
.2277
.2224
L2174

SVNRS379.TEMP.RIDS.MK223DA.QUTPUT . CPOWER

TIMESTEP

18
20
21

TIME {SEC)

2.
2.
2.

40
S0
&0

REL.

CORE POWER

.2128
.2084
.2042

D1
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HEX

oA €1 o b

P

22
5%
28
il
34
37
40
43
48

a2

HEX

EE]
Sk
61
64
&7
e
73

8
-F
45
28
9l
94
97
100
103
108

HEX

109
112

115

127
130
133
136
139
142
145
148
151
154
157
160

HEX

163
166
169
172
17%
178
181
184
187
150
193
196
199
202
205

08

~a

214

SVNRS379,TEMP .RIDS .MK223DM.OUTPUT APCWER.1

FCR THE TIME = 0.00 SEC

SYNRSITS . TEMP .RIDS .ME223DA.QUTPUT.APOWER. 1

ASSY POWER

.ag0¢
L3746
L4924
5871
.000¢
L5478
8530
L2681
L3701
A3
L1332
.0000
.96d0
L0049
L9260
23317
.453%3
3.3297

(- TR

W P G R e R R R RS g

REX

ASSY POWER HEX ASSY POWER
1.3031 3 1.3463
a.0000 L3 1.4405
1.6264 9 1.6144
1.673% 12 1.08404
1.8098 15 ¢.0000
2.1018 15 0.00400
2.0207 2% 2.1164
2.4%03 24 2.4612
2.2961 27 2.3229
0.0000 30 2.8536
3.0866 33 2.6994
2.6668 38 2.7971
3.2843 39 1.3%07
3.3382 42 2.9583
3.2291 15 3.,2985
0.0000 48 3.3338
1.4794 51 3.4083
3.3145 54 0.0000

SVNR93T9,TEMP .RIDS.MK223IDA.OUTPUT . APOWER. 1

ASSY POWER

3.2208
2.9504
31,2824
31.1088
2.3502
1.6503
2.0%72
2.4
0.0000
0.0000
2.2351
2.1137
g.9080
0.0000
0.0000
0.0000
0.000¢C
0.0000

HEX

56
59
62
65
68
71
74
TT
-]
&3
-1
L]
92
9%
98
101
104
107

ASSY FOWER HEX ASSY POWER
3.0555 57 2.6869
3.1108 60 1.2190
0.0000 63 31.1895
2.9676 66 2.5421
2.03%1 69 2.3118
0.0000 72 2.8021
2.8146 15 2.5114
2.3429 18 2.0985
0,0000 -2 0.0000
2,2655 84 2.3187
2,2236 . a7 2.145%
0.,0000 90 0.0000
9.00600 93 0.0000
0.0000 36 0.0000
0.0000 L1 G.Ge00
0.0000 102 0.06000
0,0000 105 0.49000

Q.000¢ 168 a.8000

SVNR9IT9.TEMP .RIDS .MK223DA.QUTPUT . APOWER . 1

ASSY PONER

0.0009
&.0000
£.0000
2.0000
2.0000
6.0000
0.0000
0. 0000
0.000C
0.0000
0.0000
0.0000
0.0000
2.0000C
1.3417
1.415%0
1.6046
1.8736

HEX

110
113
116
113
122
123
123
i3
134
137
140
143
146
149
152
155
158
161

ASSY PONER HEX  ASSY POWER
9.0000 111 ¢.0000
9. 0000 114 0.0000
¢.0000 117 4.0000
0.0000 120 0.0000
0. 0000 123 0.0000
0.0000 126 0.0000
0.0000 129 0.0000
0.0000 T3 0.0000
0.0000 135 0.0000
4.0000 - 338 0.0000
0.0000 141 0.0600
0.0000 144 0.0000
0.0000 147 0.0000
5.0000 150 1.2068
1.3429 153 0.0000
1.4431 156 1.6463
1,5486 159 1.6041
0,0000 162 1.7829

SVNRII7S . TEMP.RIDS .MK223DA . OUTPUT . APOWER. 1

AS5Y POWER

G.0000
0.0000
2.0345
Z.4915
2.2550
2.9298
2.6806
2.6680
j.asi2
.9195%
-1404
. §060
L3778
-0000
L7726
2371
.1186
-4131

NWWN O W W

PAGE

HEX

164
167
170
173
17§
179
-]
185
188
191
184
137
200
203
206
209
212
215

AS5Y PONER HEX ASSY POWER
1.8531 165 2.1492
2.0374 168 1,9729
2.1478 171 2.5514
2.3685 174 2.2629
2.3279 1717 o.oepp
3.1802 180 3.1016
0.0000 183 2.5761
2.7945 186 3.3805
0.0000 188 3.3341
2.8509 192 3.1079
3.1334 185 0.0000
3.4946 193 3.4875
3.2685 201 3.2155
3.0621 204 2.8735
3.0203 207 3.1545
3.2688 210 0.0000
3.002% 13 2.B436
2.212% 216 2.1065%
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SVNR§I79. TEMP ,RIDS \MK223DA . OUTPUT . APCWER . 1

SVNRS3TY, TEMP .RIDS .MK223DA . OUTPUT. APOWER .

REX

218
221
224
227
230
233
236
239
2¢2
245%
248
251
254
257
260
281
26¢
289

HEX

272
27%
278
281
284
287
250
233
296
299
g2
igs
kL)
R
314
17
320
323

ASSY POWER

2.6934
2.821%
2.195%
0.0000
0.c000
2.2148
2.0518
d9.0000
G.00g0
8.0000
0.0000
0.0000
2.0600
0.0000
0.0000
8.0000
0.0000
0.0000

ASSY PONER

¢.0000
¢.0000
0.0060
o.0000
0.0060
0.0000
0.0000
0.0000
0.0000
1.2977
1.3446
1.5070
1.7652
0.0000
¢.0004G
1.8411
2.2%39
2.0314

HEX

219
222
223
228
z31
234
237
240
243
246
249
257
255
258
261
264
287
270

REX

213
276
279
282
285
288
231
294
297
aeo
ac3
206
309
12
Iis
i
EF3)
324

ASSY PGWER

P

0.0000
2.7666
2.24713
9.0000
2.2905
2.1952
0.0000
3.0000
0.co00
0.000¢
0.0900
0.g¢00¢C
2.0000
0.0g00
3.d000
0,0000
0.0000
e.0¢0¢0

ASSY POWER

SVNRSITI . TEMP . RIDS . MK223DA.QUIPUT . APOWER. L

HEX

24
329
332
33s
138
341
ELL]
347
350
3s2
358
359
362
3635
368
*371
374
377

ASSY FOWER

2.7252
2.4340
2.3758
3. amnz
Z.6356
2.780%
31454
1.0511
0.0000
2.587%
2.9495
2.7964
2.1248
2.1968
2.5480
2:1875%
1.75815
0.0900

HEX

323
330
313
38
338
342

3

45

248
351
354
357

" 360
363
366
369
372
375
78

0.0000
D.0p0e
¢.0000
0.0000
0.0000
0.4000
9.0000
9.0000
0.40000
1.2856
1.3534
1.4412
0.c000
1.6822
1.8741
1.9286
2.1686
Z.9881

ASSY POWER

2.9207
0.0000
2.4682
o.000¢
2.5590
2.7444
L1914
L8354
.71021
L7966
.8583
L6763
1.9363
2.4786
2.5579
2.1318
¢.0000
8.0000

[ER AR N S

SVNR9379 . TEMP .RIDS . MK223DA. QUTPUT .AFOMER. L

HEX ASSY POWER
21y 2.368%
220 Z.8917
223 2.4454
224 19905
229 C.0060
232 2.3227:
238 I.c2:
238 t.000¢
291 2.0800
244 5.0009
247 o.0008
250 .0000
252 2.0000
2586 2.00C0
259 Tooges
62 L0008
265 t.goi:
268 3.8338
HEX  ASSY POWER
27 0.0000
274 0.0000
77 0. 0000
280 0.0088
283 2.0000
28¢ 2.00c¢
20% 0.0006
232 a.000¢
295 ¢.00c0
298 1.2580
101 0.0000
304 1.561%
307 1.4780
310 1.6487
313 2.0128
1% 1.8087
319 2.3770
a2 2.059:

HEX  ASSY POWER
325 0.0006
328 2.827%
131 2.3101
334 3.1470
337 :.0212
140 2.7708
343 £.0000
346 32642
349 2.873%
152 1.s081
288 2,08947
358 .0000
161 z.5202
164 1.9693
187 2.0090
378 2.4872
173 :.9888
376 0.0000
HEX  ASSY POWER

179 2.0993
382 L. 9790
385 3.0000
188 0.0000
15 ¢.0000
154 0.0000
197 6.0000
460 ¢.0000
403 0.0000
406 3.0000
4039 0.0000
412 0.0009
415 0.0090
8 0.0000

a1 0.0009
424 0.0000
527 ©.0000
430 0.000C

HEX

380
ELE]
386
389
sz
395
398
401
404
407
410
413
416
415
422
425
428
431

ASSY POWER

£.1205
1.8852

¢.0000

0.0000
@.0990
0.0000
0.o000
0.0000
0.0000
0.000C
0.0000
¢.0000
0.0000
a.00e0
¢.0000
0.0000
0.0000
¢.0000

HEX

ELDY
B4
387
s8¢
333
396
339
402
405
408
411
414
417
120
23
426
429
432

AS5Y POWER

2.0C6e

1.8319

0.0000

0.0000
¢.¢d00
o.00d¢
Q.00
¢.a000
0.0000
0.00¢0
0.0000
0.0000
0.0000
0.000¢
0.0000
£.0000
0.000¢
0.0040
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HEX

433
436
439
442
445
448
431
454
457
450
463
466
459
472
475
478
LM
464

HEX

487
490
493
496
49%
562
505
508

g1

514
517
53¢
S23
526
529
§32
53%
538

HEX

541
544
547
550

HEX

595
5%8
601
€04
€07
610
613
ElE
61%
622
625
628
§31
634
637
640
643
64§

3SVNR937% . TEMP _RIDS.MK223DA . QUTPUT .APOWER. 1

ASSY POWER

.0%00
.0o000
.ooae
.o00c
.00Ge
2595
.18
3é71
.o0oco
LEDY7
.71l
L8243
-947%
.9363
.5787
L0000
LA00
.Q0ce

(=0 T

[N - S TR

[ N

SVNRS3I79,TEMP .RIDS.MK223DA.OUTPUT . APOWER. 1

AZSY POWER

-2956
-5619
L7868
.5968
-4700
.421%
L5797
-3egs
.8p31
1392
.2269
-913%
- 0008
-00Q¢
L7459
-§335
.0000
L0000

[ PR VI N Sy

(= TP T

O €3 b

HEX

134
437
440
443
446
448
452
455
458
481
464
467
470
473
476
479
482
485

HEX

4148
491
494
97
500
503
506
509
812
515
518
521
524
527
530
533
536
539

ASSY POMER

©.0000
0.9000
2.000¢0
0.0000
1.2454
0.0000
1.4492
1.4154
1.530%
1.806
1.6594
2.1180
1,8661
¢.0000
2.5042
2.1048
2.751%
2.6651

ASSY POWER

.5048
-0000
7706
.36%50
-394
5092
.goo0
LZTAT
7162
0gco
-1794
-BOE2
-ogoo
L8062
L7330
.0009
.aoeo
.Qouo

COoO QoD FOFRMNORENONRBNRIDRORN

HEX

435
438
41
444
17
450
453
456
459
462
465
468
471
474
77
480
483
186

HEX

189
492
435
4938
501
504
507
510
513
516
519
522
325
s28
53
534
537
540

AS5Y POWER

0.0000¢
¢.0pco
¢.0gc0
9.00p0
1.2568
1.2885
1.4122
1.68117
¢.0co0
0.0000
1.7178
2.0528
1.8671
2.4067
2.1742
2.1%01
2.7811
2.3434

ASSY PONER

2.5453
2.7365
2.67%1
¢.Q000
2.245¢
2.5625
2.4679
1.9517
1.9061
2.2972
1.9420
1.6120
2.0000
1.8281
1.6643
¢.0000
9.0000
0.0000

SVNRSI7H. TEMP  RIDS.MK223DA _OUTPUT . APOWER, 1

ASSY POWER

0.0000
a.ppoo
-0090
LA0Q0
.Q000
.oogo
-0Qo0
.0000
.Qaao
0000
L0000
000
.qo00
-0000
.oceo
-Q000
-0000
-0000

OO0 LOCO0DABOOOaoo

HEX

542
545
548
351
554
557
560
563
566
569
572
3575
374
581
84
587
590
532

ASSY POWER

.0000
.0000
.0000
.0000
.000¢
L0000
.0000
.0000
L0000
-0000
.0000
-0000
0¢00
0.0000
0.6000
¢.0D00
0.000¢
©.00¢0

CO00CDOO000O00O

HEX

543
546
549
552
555
558
561
364
557
s7¢
573
ST6
579
582
583
sne
591
594

ASSY POWER

9.6000
Q.0000
¢.g000
0.00c0
0.0000
¢.0000
c.Q000
t.g00C
0.0000
0.0000
0.0900
¢.0000
9.0000
2.000¢
9.0000
0.0000
a.o0000
1.2821

SVNR§379.TEHP.RIDS.H3223DA.OUTPUT.APOUER.1

ASSY POWER

_L.2611
1.3187
1.4206
1.5681
0.0000
0.0099
1.8143
2.0066
1.9436
2.2973
2.1885
2.3448
2.6894
2.1827
2.7404
2.6291
2.7024
5.0000

HEX

556
59%
602
605
£08
611
614
617
620

623
626
£23
632

635

638

641
644
647

ASSY POMER

1.2928
1.3648
1.4083
0.4000
1.7678
1.7230
1.9627
1.9418
2.0575
2.50712
0.6000
2.5223
0.0000
z.3817
2.8213
2.722%
2.6634
2.6711

HEX

587
600
603
60§
609
612
615
618
621
624
627
630
631
636
633
642
645
648

ASSY POWER

0. 0000
1.4237
1.4961
1.5584
1.7475
1.7101
2.032¢
1,.p998
9.¢000
2.4743
2.2105
2.6129
2.6385
2.6497
. 0000
2.746%
2.6827
2.5837

D4

WSRC-RP-89-1223



G

a

£

HEX

649
€52
€55
658
661
66¢
13
€70
£33
676
€79
682
685
1.1}
631
634
697

TiC

HEX
01

709

e

730
EEE]
138
139
142
T4t
748
751
754

HEX

703
706
709
712
715
718
724
727
739
k]
736

HEX

157
760
TE1
766
769
712
775
178
RLBS
TR4
787
730
733
186

802
TR

808

SVNR937§, TEMP . RIDS5 . MK223DA, CUTPUT . APOWER . |

ASSY POWER

Y TR TR Y

€3 40 1r as 4y G Cr e

SVNR§ITG.TEMP AIDS.MX223DA.QUTPUT . APCWER. !

ASSY POWER

PeoRe €2k

SVNRS3V9.TEMP, RIDS . MK223DA . CUTPUT , AFOWER. 1

ASSY POWER

© e o

b

¥

SVNR$379. TEMP . RIDS .MK223DA.OUTPUT, APOWER . 1

ASSY PONER

b

b

€3 €r €3 €3 €3 43 L 1D a1

Ky 2 0 O @ €2 (3 K3 g3 DO

L R e N S N LRI R

B354
.528%
L5489

i14z
8297
1346

.3198
L7822
L200s
-.B0B4

.0600
.goge
.oooo
.G864a
.agoc
.a0e¢
.0e00
L0020
o141
L0000
L0000
Q000
L0000

1.2911

L0000
L5160
L6249
L7032

.0000
Q000
L0000
.Go00
opoa
o000

-0t
-gooe
.cooe

gaon
gooo

L0000
L4000
L2811
.ogoo
.5160
L6249
L7032

-%00¢6
-8985
L2302
-1268
.ooeg
ek -Fat
.5083
-309°
0188
-J4035
-Q00¢
L1353
.0%48
.9382
L7795
.0000
LBC2E
-8083

HEX

650
653
656
€59
862
L35
&858
£71
674
6§77
€80
€83
686
6§83
692
695
688
701

HEX

T04
707
719
713
7116
1%
722
125
28
731
734
737
740
743
746
149
152
155

HEX

104
187
710
713
Fi6
719
12

725
128
731
734
77
740
743
748
749
752
755

HEX

758
781
764
7867
770
773
176
778
782
745
788
791
T4
797
LTH
803
80¢
809

ASSY POWER

2.2178
2.5849
2.5123
1.9853
2.0718
2.2488
2.0208
0.0000
a.0000
L.7811
1.7081
0.0000
2.0000
0.0G60
0.900¢
0.0000
0.0000
0.0c00

ASSY POWER

9.6000
0.0000
0.0000Q
g.0680
0.0000
d.0060
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
a.p000
1.3066
1.3883
1.5282
1.6881
0.9000

ASSY POWER

G.0000
0.0009
¢.0000
0.0000
0.0¢00
9.0000
0.0000
0.6000
0.0000
0.0000
0.9000
o.booc
a.000¢C
1.3066
1.3823
1.525%2
1.6881
0.0000

ASSY POWER

0.0000
2.0163
2.2218
2.1820
2.5378
2.4675
2.6617
-0178
L7148
.1380
L3624
.1032
.0000
L3732
L8945
2.9508
z.4234
2.0520

N O WM W

HEX

651
a54
857
660
663
666
669
672
675
678
681
(1.0}
687
630
693
696
699
702

HEX

105
708
711
714
T1?
720
723
126
725
732
735
738
142
744
T4
750

T 753

756

HEX

705
708
711
714
717
720
723
728
129
732
738
738
741

T 744

47
75¢
753
756

HEX

159
762
765
768
778
T4
Ehhl
780
783
786
783
782
795
788
2q1
804
297
E10

ASSY POWER

2.4356
0.0000
2.42%90
1.617¢
0.0000
2.2318
1.9348
0.0000
1.7645
1.7620
9.9000
0.9000
0.0000
¢. 0000
©.0000
0.0000
9.0000
9.0000

ASSY PONWER

0.906¢
0.0000
0.0c00
¢.a0a0
¢.0000
0.0000
0.0000
0.po0ce
¢.0080
0.0000
0.0000
¢.0000
©.0000
1.3507
1.453%
1.5210
0.0000
1.8836

AS5Y POWER

a.0000
a.0000
00,0000
{.0000
¢.0000
0.0000
0.0000
0.0000
0.000¢
0.0000
0.0000
0.0000
0.0000
1.3307
1.4558%
1.5230
1.49000
1,8826

ASSY POWER

1.9028
2.18%3
Z.1644
2.3152
2.8011
0.0000
2.8567
¢.0000
2.7223
3.2080
3,0861
3.0688
3.065%
2.61%4
2.9787
2.9062
2.2530
2.3681
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LY

o~

HEX

g1l
814
817
29
823
128
829
&1z
21s
LEL]
841
844
847
50
453
B56
859
anz

HEX

465
868
8Ty
274
ar7
480
8a3
Bas
a9

SVNRI379 . TEMP .RIDS .MK2230A . OUTPUT . APOWER . 1

ASSY POWER

OGO OCOONO0OOMNMNMOL MG

SYNRII?Y.TEMP . RIDS

ASS5Y POWER

CoOWwOo o000

.90090
L5893
2218
LQgee
.23z
.8372
L2003
-2039
Leeoc
L2038
.00c0
-0coo
.000e

ceon

L9300
Q088
L0008
L3203

.0a00
-00¢9
aeQd

Qo0
.0ogo
.qe00
-aean
-9e00

L9000

HEX

812
815
818
s21
824
827
830
833
82¢
839
642
345
a448
Bs1
854
857
860
863

HEX

.21
L1}
872
875
6878
881
11|
287

ASSY POWER

2.5332
2.3334
2.0022
0.0000
2.0917
1.9827
0.0¢00
U.000D
0.cpog
0.0000
a.9000
0.0000
0.0000
0.0000
g.0¢00
v.o0e0
0.9000
c.0Q00

ASSY

2.

FOMWER

0.0000
0.0000
0.0000
g.
]
0
Q

Geoo

L0000
.0o000
.00c0

q000

HEX

813
ale
819
822
825
828
2431
B34
837
840
843
846
844
B52
855
858
861
(11

-MK223DA.QUTPUT.AFOMER. 1

HEX

as7
870
873
a7
879
482
ags
388

ASSY POWER

2.6061
2,3288
2.0000
0.000¢
2.0224
1.9703
0.0000
0.0000
¢.0000
0.¢o00
0.0¢00
0.0000
6.0000
0.0060
9.0000
9.0000
0.0000
0.a000

ASSY POWER

¢.0000
y.0000
0.0000
0.0000
0.9000
¢.0000
0.0000
-0.0000
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%

e

»~

HEX

231
232
197
220
209
1498
208
207
206
221
196
218
187
199
188
211
222
205

HEX

186
179
46
200
180
56
201
212
55
43
354
203
61
192
344
53
50
193

HEX

345

73
204
194

€5
213
334
366
346
355
335
353

€3

52
356

712
64

SVNRI3ITY,TEMP.RIDS .MKZZ3DA.0UTPUT. SORTFRD .7

FOR TIME =

SVNR937% . TEMP .RIDS .MK223DA.0UTPUT. SCRTPRD .7

PROD

2.9630
2.9630
2.9627
2.962¢6
2.9624
2.9621
2.9617
2.961¢%
2.9615
2.9610
2.9607
2.9606
2.9589
2.9581
2.53570
2.9566
2.956¢
2.9558

PROD

2.9557
2.9555
2.9552
2.9547
2.9537
2.9529
2.9521
2.9513
2.9505
2,9502
2.8500
2.%9491
2.9487
2.9484
2.9480
2.9475
2.9472
2.3%347

PROD

2.9471
2.9469
2.9468
2.9487
2.9464
2.9482
2.%462
2.9461
2.9481
2.9460
2.9460
2.9458
2.9456
2.9455
2.9455
2.9455
2.9454
2.9453

1

.20 SEC

PPP

1.2135
.2134
L2076
L2117
L2089
L2076
.2106
.2103
.2080
.2086
.205%
L2117
L2026
.2057
.2042
.1948
.29030
.2050

[ Tl i ol e R e ]

o
o
L]

1.1985
1.1942
1.1917
1.2008
1.1992
1.1%89
1.1939
1.1894
1.1914
1.1858
1.1785
1.1834
1.1780
1.1862
1.1814
1.1806
1.1771
.1.18¢68

PEP

1.1804
1.1824
1.1810
1.1842
1.1847
1.1899
1.1784
1.1782
1.1763
1.1814
1.1768
1.1833
l.1828
1.1784
1.1774
1.1787
1.1838
1.1852

MAX AX POWER DENSITY

MAX AX POWER DENSITY

MAX AX POWER DENSITY

D7

2.4418
2.4420
2.4533
2.4449
2.4505
2.4528
2.4464
2.4471
2.4516
2.4499
2.4551

2.4434

2.4604
2.4535
2.4558
2.474¢6
2.4573
2.4529

2.4641
2.4749
2.4797
2.4606
2.4630
2.4631
2.4726
2.4812
2.4764
2.4880
2.5031
2.4920
2.5031
2.4855
2.4952
2.4967
2.5039
2.4832

2.4967
2.4924
2.4952
2.4884
2.4870
2.,4759
2.5001
2.5006
2.5046
2.4937
2.5034
2.4894
2.4%03
2.4997
2.5017
2.4990
2.4882
2.4850

WSRC-RP-89-1223
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SVNR9379 . TRIMPWR.MK223DA.OUTPUT . FLOWFILE .2

SVNR9375 . TRIMPWR ,MK223DA. QUTPUT . FLOWTILE .2

0.0000
1.1000
1.6000
2.1000
Z,6000

THE NUMBER OF AXIAL LEVELS = 12

THE NUMBER OF TIMESTEPS

THE TIMES ARE AS FOLLOWS

L8000

. 1.2000
1.7000
2.2000

.4500
1.3000
1.8000
2.3000

- 21

.9000
1.4000
1.3000
2.4000

1.0000
1.3000
2.0000
2.5000

SVNRS379 . TRIMPWR.MK223DA.CUTPUT . FLOWFILE.2

STEADY STATE CONDITIONS

LEVEL

.01107
.03478
.09893
.18958
.28727
. 40439
.52151
.53B62
.73288
.82009%
.88423
.94843

REL. POWER

0.00000
¢.00000

.49194
1.02235
1.54476
2.058399
2.33377
2.12348
1.58106

.83765
0.00000
0.00000

D8
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'SVNR9379.TRIMPWR.HKZZ3DA.OUTFUT.FLDWFILE.Z

TRANSIENT ,POWERS

-00000 0.00090¢C .49194 1.02235 1.54476
-05899 2.3397¢ 2.12347 1.58106 .B3765
.00000 0.00000

SVNR$379 . TRIMPWR.MX223DA.OUTPUT .FLOWFILE.2

TRANSIENT POWERS

.00Q00 0.000400 .49194 1.02235 1.54476
.05899 2.3387¢6 2.12348 1.58107 .83765
.¢0000 0.40000

SVNR9379. TRIMPWR.MK223DA. OUTPUT . FLOWF ILE, 2

TRANSIENT POWERS

.00000 0.00000 .47403 1.01047 1.54157
.06308 2.34818 2.1326% 1.58838 .B4164
.00000 0.00000
SVNR9379 . TRIMPWR.MK223DA.OUTPUT .FLOWFILE.2
TRANSIENT POWERS
.00000 0.00000 .44091 .98760 1.53478
,070359 2.36413 2.15030 1.60254 .84937
.0o000 0.00000

SVNR9379.TRIHPWR.MK223DA.OUTPUT.FLOW?IﬁE.Z

TRANSIENT POWERS

.aoQoc ¢.00000 .39933 .90522 1.50392
.0B234 2.40209 2.19482 1.63892 .86936
.G0000 0.00000

SVNRS379.TRIMPWR,MK223DA .OUTPUT.FLOWFILE. 2

TRANSIENT POWERS

.00000 0.00000 .35486 .19489 1.38961
.07272 2.46908 2.28740 1.71795 .91350
.00000 0.00000

SVNR9379 . TRIMPWR .MK223DA.OUTPUT.FLOWFILE.2

TRANSIENT POWERS

.gooco 0.00000 .32270 .70946 1.21828
.G0B3% 2.53383 2.408654 1.8257% .97491
.00000 0.00000

SVNR9379 .TRIMPWR.MK223DA.OUTPUT.FLOWFILE.2
TRANSIENT POWERS
.00000 0.00000 .32013 .68946 1.1302%

. 76525 2.5231% 2.54005 1.97023 1.06148
.Q0G00 2.00600
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SVNR9379. TRIMPWR ,MK223DA .QUTPUT.FLOWFILE.2

) TRANSIENT POWERS

) 0.9¢000 0.00000 .35771 .75763 1.19600
1.73711 2.27922 2.51616 f2.03912 1.11705

" 0.00000  0.00000

SVNR9379.TRIMPWR MK223DA.QUTPUT .FLOWFILE.2

TRANSIENT POWERS

0.00000 0.00000 .4037% .84741 1.30975%
1.82360 2.23527 2.32744 1.9573% 1.09534 .
0.00000 0.000G0
SVNR9379.TRIMPWR .MK223DA.QUTPUT . FLOWFILE.2
TRANSIENT POWERS
0.00000 0.00000 . 44252 .92398 1.41132
1,.91831 2.24955 2.17476 1.83208 1.04748
0.00C00 0.00000
SVYNRS379.TRIMPWR .MKZ23DA.OUTPUT . FLOWFILE. 2
(..{ TRANSIENT POWERS
L]
0.000C0 ¢.00000 .46672 .97249 1.47832
1.99029 2.29464 2.14035 1.67723 .3799¢
- 0.00000 £.00000
SVNRS379.TRIMPWR.MK223DA.0OUTPUT.FLOWFILE. 2
TRANSIENT POWERS
0.0000¢ 0.00000 . 47186 .98267 1.49211
2.00468 2.30387 2.13662 1.65745 .95074
0.00008 ¢.00000
SYNR$375. TRIMPWR .MK223DA.QUTPUT .FLOWFILE .2
TRANSIENT PDWEBS
0.44000 g.00000 .47591 ;99081 1.50344
2.01727 2.31308 2.13478 1.64042 . 92427
¢.0000¢ ¢.00000
SVNR$379. TRIMPWR,MK223DA ,QUTPUT . FLOWFILE.2
TRANSTENT POWERS
0.00000 0.00000 .47943 L 99789 1.51341
2.02860 2.32181 2.13374 1.62523 .89990
0.00000 ¢.oo000
%)
SVNR9379 . TRIMPWR .MK223DA . OUTPUT .FLOWFILE.2
)
TRANSIENT POWERS
©0.00000 0.00000C . 48266 1.00442 1.52263
2.03917 2.3300% 2.13297 1.61107 .87700
0.00000C 06.00000
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SVNRS379 . TRIMPWR .MK223DA.CUTPUT .FLOWFILE .2

TRANSIENT PCWERS

0.00000 0.¢0000 .48574 1.01064 1.53142
2.04925 2.33800 2.13221 1.59753 .85521
0.00000 0.00000

SVNR9379 . TRIMPWR .MK223DA.OUTPUT .. FLOWFILE. 2

TRANSIENT POWERS

0.00000 ¢.00000 . 48867 1.01657 1.53981
2.05889 2.34556 2.13148 1.58456 .B3446
0.00000 0.00000

SVNR3379 . TRIMPWR.MK223DA .QUTPUT .FLOWFILE.2

TRANSIENT POWERS

0.00000 0.00000 -49148 1.02224 1.54704
2.06812 - 2.35278 2.13075 1.57212 .81466
0.00000 0.00000

SVNRS375.TRIMPWR .MK223DA . QUTPUT .FLOWFILE. 2

TRANSIENT POWERS

0.00000 3.060G0 -49418 1.0276% 1.55554
2.07695 2.355870 2.13002 1.56017 . 79575
0.00000 0.00000
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