PNC-TN9410 88-006

AR IF O AT E B H I BT 5 FF

SSCORIBEETNORBEATWSED 7 I MoS @i

198841 H

B4R - IR AREEM
XKL FE £ ¥ 7 —



BRUIZOREDAFIZOWTEL, FTRIZBEAWADELIEEN,
T311-13  FRRFRBER A YEET X FH ET4002
B 147 - AR BR R ¥
KT #— VAT ABRMEED - BT EEE

Enquires about copyright and reproduction should be addressed to: Technology
Management Section O-arai Engineering Center, Power Reactor and Nuclear Fuel
Development Corporation 4002 Narita—cho, O-arai-machi, Higashi-Ibaraki,

Ibaraki—-ken, 311-13, Japan

B 1P BRI B B 3 (Power Reactor and Nuclear Fuel Development

Corporation)




PNC-TN9410 88-006
1988 # 1A

EIRMREKTFO R R EBICET 2% (1)

SSCOHORIGEETNOWRE ATWSKRD T MoEHT

M=
x B %zl

3 =}

(B #) LMFBREBVLTEHEFOMRREMREZBEENICERTHITATWSKROF.LIEEH%
HIBTE 5, APEE, ATWSEHOZS Y r2AO AR E2BER(CHE 75 Fik%2EH
L, ERICEDREZMEFMTLLE2ENET 5, ‘

(F &) SBE0AEECIIANGEE FVE2H%EL, SSCLIZERA LK. REERM.
EBSLF AAO LR TREEEAAICES SRS B, BRENAEFLEBIT
ULOHS DT 2 &M L 7o ‘

(# H) SSC-LTH, OBMBF» 77—, OWIHOEELL, QBB ORERE,. OfF
EMOBREE, OFLXRIKOARER, ONAECRERICLIRGENREEZERTE S
LSt > 7. ULOHSHMIFOREEL L, CThoORGEEZZETHIBRIINEL T /-
HICHF U LORBBRBLEL S, FOHERLICFRFETAREELAAV I ENRE
Nice —7, FRABENEOERICLENICEZHGT IEE, CCTERI ML
Zie—F, AREHSEETIEZERELTHOLELD 5,

(& #®H SSC—Lit thid, EL{ORCEMREERL TATWSHO 77 v b &FE 0K
B L DEEAICRITT 5 C LATHEE 4 7. ULOHSOBAKE, HHEAHS 2
tb.%%zﬁaéﬁ,%@@wﬁﬁﬁEﬁEWﬁﬁi%%ﬂmﬁéC&%ﬂ%ﬁ%éo

L X%I$%V9—£%I$%ﬁ¥ﬁ1$§



PNC-TN9410 88-006
JANUARY, 1988

Key Technological Design Study of a Large LMFBR (I)

Improvement of Reactivity Feedback Mcdeling in SCC-~L and Analysis of
Plant Thermal Hydraulic Behavior'During ATWS Accident

Akira Yamaguchi¥* and Hiroyuki Ohshima*

Reactivity Feedback Modeling in Super System Cecde (SSC) has been
improved to analyze the whole plant thermal hydraulic response to an
anticipated transient without scram (ATWS) in a liquid metal fast breeder
reactor (LMFBR). First of all, two-dimensional {2D) fluid flow and heat
transfer modeling of reactor upper plenum (UP) has been modified. 'The
heat transfer between the coolant and the control rod driveline {CRD) can
be evaluated based on the 2D, not one-point, temperature distribution
calculated by the UP model. The CRD is included as a part of in-plenum
structure, and the thermal expansion of it is evaluated assuming the
elongation is proporticnal to the temperature rise of the CRD. The
reactivity feedback effect is evaluated using the elongation and the
control rod worth. SSC-I. is now capable of treating the following reac—
tivity feedback effects caused by; 1) fﬁel doppler, 2} sodium density,

3) fuel axial expansion, 4) thermal expaasion of the in-core structure,
5) thermal expansion of the core support structure, and 6) thermal
expansion of the CRD. Whole plant thermal hydraulics during the ATWS
accident can be analyzed taking the reactivity feedback effect into
consideration more realistically than ever.

An ATWS acéident, i.e. unprotected loss-of-heat-sink (ULOHS), has
been analyzed using SSC-L as an example. It is impossible to mitigate
the ATWS consequence without core damage if no design change is made.
However, it is found that more than 7 minutes of grace time is available
for the remedial action at least if the above mentioned reactivity model
is used. The accident progression is not so rapid in general in the
ULOHS accident. The relatively slow response implies reactor shutdown
can be achieved by a manual scram or a shutdown system actuated at slower

speed can be utilized for mitigating the ATWS consequence.

* Reactor Engineering Section, O-arai Engineering Center
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In the present analysis of CRD thermal expansion, it is assumed that
the deformation of the CRD is one-dimensional, linear and elastic. It
should be noted that the effect Of'the other deformation modes and the
boundary conditions on the thermal expansion calculation have not been
sufficiently investigated. For example, some deformation modes which
were not considered in the present analysis may result in positive
reactivity feedback. It is important to investigate the feasibility of an
innovative design for mitigating ATWS consequence from the general point
of view.

This work has been conducted as a part of the Key Parameter Design

study of a Large LMFBR (I}.
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Nomenclature
a speed of sound
A Area
A g general coefficients in finite-difference equation
A, B;j.Cy, Dj coefficients in equation (13)
B, § source term in finite-difference eguation
Cp» Cv specific heats at constant pressure and volume,
respectively

C1s C2s Cpyy 0k» 0, empirical constants in turbulent equation defined in

Table 1
r - friction factor
Fg shape constant
g gravitational acceleration
G rate of strain tensor
P pressure
Pr Prandtl nunber
Pe _ Peclet number
é rate of heat generation per unit volume
dr, dz grid spacing in r and z directions, respectively
T. 2 cvlindrical coordinates
R distr.ibuted resistance
Re | Reynolds number
X, ¥ Cartesian coordinates
T temperature
t time
te criticai time step size
u *velocity component in r-direction
v . velocity
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v volume
W velocity component in z direction
U, w velocity corrections
p! pressure correction
U*’\N* guessed or estimated velocities
p¥ guessed or estimated pressure
ul, w! initial velocities
p! initial pressure
u, w .improved velocities
o density
k turbulent kinetic energy
€ rate of dissipation of turbulence kinetic energy
¢ generalized dependent variable
p diffusion coeffigient |
a volumetric heat transfer coefficient
T time constant
d surface porosity
B volume porosity
Subscripts
f fluid
i, ] location in discrete mesh
L laminar
S structure/static
T, 2 coordinates
T turbulent
] properties for variable ¢
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Superscripts
I initial or guessed value
n iteration level
p the wvelocity or coefficients used in pressure equation
u, W corresponding control volumes
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Fig.1 Modeling of the reacitivity feedback effect in cycles 4l
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Table 1 Constants in Turbulence Model

Ci Ce Cu oy ¢
1.43 1.92 0.09 " 0.9 1.1

Table 2 Correspondence of ¢, 44, Sy from Equations (2)-(6)

Equations & g Se
apP a oW
(2} W pLtor —“"+—[(PL+F’T)—“]
dz z 4z
1 @ U
+ = _[T(PL+PT)'—]+RZ(W)+PEZ
r fr 9z
. apP 1 d éu
{3) 8] #rtpr R +'r— 3 : [r(PL+#T) 32 ]
d JwW u
4+ = (pptee) — | —2 (pr+#qe) —
dz ar T
#1, g :
{4} T _PrL+ Pro Q
_|_
(5) k % (pLt or)G—pe
{6) € -m‘aﬂ ":?[Cl(#L‘i‘FT)G—CzPEJ
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situations of ULOHS accidents

Table3 Comparison of the plant thermohydraulic response in various

Case 1 Case 2 Case 3 Case 4

R (Olggc) (43Gsec) (4gGsec) (43Gsec)
2R% — EREE BHER BERTER
EFFHH* 42 % 66 % 56 % 53 %
AOT(B50°C) 186 sec 390 sec 276 sec 258 sec

BARBE

Fv75—* -1.3 ¢ -4.9 ¢ -5.6 ¢ -6.0 ¢
NaBRE * 5.4 ¢ 3.1 ¢ 4.0 ¢ 4.3 ¢
BrEER 0.8 ¢ 0.7 ¢ 1.0 ¢ 1.0 ¢
TRERER *| 4.1 ¢ -1.8 ¢ -2.8 ¢ -3.0 ¢
| EEHEE ” 2.7 ¢ 1.6 ¢ 2.0 ¢ 2.2 ¢
=1 2.1 ¢ -1.3 ¢ -1.4 ¢ -1.8 ¢

* 500 seckt B BETH 3o

Table4 Main computational results of the ULOHS accident analysis taking
account of the reactivity effect due to the thermel expansion of the

control rod drive mechanism .

FEFFHN 56 %
AOT (850°C) 430 sec
Fo73-—-RIGE 8.4 ¢
NeZ B 2.8 ¢
BHEE 6.3 ¢
XRRER -1.7 ¢
mEEE 1.4 ¢
HESEEER -17.1 ¢
&t -2.1 ¢

Notes:Cased EFl—D&METULOHS @AF A2
500 secliciT3BITER
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Fig. 9 Schematic of the Core Configuration.
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FOR TWO-DIMENSIONAL UPPER PLENUM MODEL

RECORD 26
L8UPOP

NGI
NGJ
N6ICEL
N8JCEL
J8ILT
I60LT
LRDSEL

LRDTHP

RECORD 35
KI(L)
I6CELL(L)

Z8UPLC(L)

Fig. 15 Input data for the two—dimensional upper plenum model

INTEGER

INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER

INTEGER

INTEGER
INTEGER

REAL

THO-DIMENSIONAL UPPER PLENUH OPTION INDICATOR:
0- ONE REGION/T¥O REGION MODEL(SEE TRNDAT 6001D)
1- TWO-DIHMENSIONAL MODEL

NUMBER OF AXIAL COOLANT NCDES IN UPPER PLENUM
NUMBER OF RADIAL COOLANT NODES IN UPPER PLENUM
NUMBER OF AXIAL COOLANT REGIONS IN UPPER PLENUM
NUHBER OF RADIAL COOLANT REGIONS IN UPPER PLENUK
IN-FLOW BOUNDARY NODES FROM THE CORE(1 TO JBILT)
QUT-FLOW BOUNDARY NGDES TO PRIMARY LOOP

CONTROL ROD THERMAL EXPANSION INDICATOR:

0- WITH THERMAL EXPANSION E?ALUATION

1- NO THERKAL EXPANSION EVALUATION

THERMAL EXPANDABLE REGION OF THE CONTROL ROD:

0- FROM ASSEMBLY EXIT TO SODIUM FREE SURFACE

1- FROM ASSEMBLY EXIT TO THE BOTTOM OF THE UCS

REGION NUMBER IN AXIAL DIRECTION IN UPPER PLENUM(L=1,NBICEL)
NUMBER OF AXIAL COOLANT NODES INCLUDED IN THE REGION IN

UPPER PLENUM (L=1,N6ICEL)
AXTAL LENGTH OF THE REGION (L=1,N6ICEL)

NOTE: DATA FOR THIS RECORD CONSISTS OF A SERIES OF PAIRED
POINTS. THE INDEX °L' IS INCREMENTED OVER THE SET
OF ALL DATA REQUIRED. THAT IS: KI(1),I6CELL(1),

26UPLC(1),X1(2), I6CELL(2), ZBUPLC(2),ETC.

NOTE: THE LAST DATA, Z6UPLC(NBICEL) IS CALCULATED IN THE

PROGRAM. INPUT O OR NEGATIVE VALUE.
ZB6UPLC(NBICEL)=Z8UPLN-Z6TCOR

in S8C
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RECORD 36
RJ(L) INTEGER REGION NUMBER IN RADIAL DIRECTION IN UPPER PLENUM (L=1,
| N6JCEL) |
J6CELL(L) INTEGER NUMBER OF RADIAL COOLANT NODES INCLUDED IN THE REGION IN
UPPER PLENUM (L=1,NGJCEL) |
Z6UPRC(L) REAL  RADIAL LENGTH OF THE REGION (L=1,N8JCEL)
NOTE: DATA FOR THIS RECORD CONSISTS OF A SERIES OF PAIRED

POINTS. THE INDEX 'L’ IS INCREMENTED OVER THE SET
OF ALL DATA REQUIRED. THAT IS: RJC1),J6CELL(1),
Z6UPRC(1), KJ(2), J6CELL(2), Z6UPRC(2), ETC.

RECORD 37
L6CELL(L) INTEGER CORE CHANNEL NUMBER (L=1,NGCHAN+1)
TACL) INTEGER IN-FLO¥ BOUNDARY NODE NUMBER CORRESPONDING TO THE CORE
CHANNEL NUMBERING (L=1, N6CHAN+1)
NOTE: DATA FOR THIS RECORD CONSISTS OF A SERIES OF PAIRED
POINTS. THE INDEX °L’ IS INCREMENTED OVER THE SET
OF ALL DATA REQUIRED. THAT IS: L6CELL(L),IAC1),
LBCELL(2), IA(2),ETC.
RECORD 38
ABANL REAL 2 CROSS SECTION OF ABOVE CORE STRUCTURE
NGNK1 INTEGER THE LAST NODE NUMBER OF THE ABOVE CORE STRUCTURE IN AXIAL
DIRECTION
JGNML . INTEGER THE LAST NODE NUMBER OF THE ABOVE CORE STRUCTURE IN RADIAL
DIRECT 10N
X6WTH REAL M THICKNESS OF THE REACTOR VESSEL WALL

AGPRTY REAL RATIO OF THE OUTLET NOZZLE CRGSS SECTIGN TG THE AREA OF THE
CELL AT THE OUT-FLOW BOUNDARY NODE

Fig. 15 (Continued)
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Fig. 16 Equivalent radius of each region in the reactor core
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FERFEFERFREEEER Rk R R Rk rkrk ke ke ky TOP OF DATA s+swsvsxrsvxsxseddkv¥x¥-CAPS DFF-%%
$1D,ULP2D
¥/  xxx COMMON DATI6T *+%
sDELLETE RDRMOD.Z2B
COMMON/DAT16Y /NESFEQT - NSTNTR,ILOUPOP,LRDSEL LRDTMP
+/ %% PBLOCK DATA #=x%%
+DELETE RDRMOD.4S
X NZDP2S/2/, N7DP26/9/ ., N7DP27/7/» N7DP2B/16/
*+INSERT RDRMOD.B7
I.RDSEL=MAXO(0O,TAC8))
LRDTMP=MAXOC(O,IA(9))
+DELETE RDRMOD.1
COMMON/DAT16T/IDT161(5)
*/ DEILETE RDRMDD.7?
¥/ COMMON/UPLNGPZ TULNSPC(12)
#/ #%x COMMON PCONAV #x%
*DELETE CHNG41.80
COMMON/PCONAV/RPONLV(20)
+INSERT /PCS10/.6
X +FRODEL
¥/ %% SUB LISTOT %=
$NDELETE CHNG42.206

+ NRBOO6(6,2) A NRBOO7(16,2) ,NRBOOB(8B,2) ,NRBOO9(5,2) ,NRBO1D(2.,2) .,
#THSERT LISTOT.242

+ +NRBOO9(5,1),NRBGOF(5,2) /J4HFROD,4HEL /
¥*ITNSERT LIST9T.871
+ +NRBOD9(5,1) -NRBOOD(5,2) . FRODEL

¥/ *%% SUB PCONBT #*%x
*INSERY PCONBT .44 '
G ROD THERMAL EXPANSION LENGTH INITIALIZE

FRODEL=0.
*INSERT PCONBT.191
C CONTROL ROD THERMAL EXPANSION LENGTH (FRODEL)

DO 2250 T=1,NBCBNK
2250 FBRUNG(IFBRNP+1+NBPCSD)=
* FBRUNGC(IFBRNP+I+NBPCSD)Y-FRODEL

Fig. 18 Fortran source list for the modeling of the reactivity feedback

effect due to thermal expansion of the control rod drive
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¥/ x%% SUB STUPAS *%x%
#*/DELETE RDRMOD.11

*/ COMMON/SCRUGP/ISRUSP(34)

¥/ DELETE /SCRUP.14

*/ + ITM1,1TM11.,IWORK

¥/ DELETE /SCRUP.Z22

¥/ + TM1C(1),TM1I(1) ,WORK(1)

¥/ DELETE /SCRUP.3

s/ + YCV (1), TMI(1),TMIT (1), HORK (1))
%/ DELETE RDRMNOD.130

¥/ ITMIE=ITM1tN6]1

¥/ ITWORK=TITM1I14+N61T

¥/ %%% SUB CLCUAS =*xx%

+DELETE CLCUSS.16
RM1=CA6AMT1/COPT) 50,5

+DELLETE CLCU&S5.109
IF(I.GT.JE6NMTY GO TO 101

¥/ s%3x SHUDR CLOUAT *+%

#+DELETE CLCU&LT.17
RM1=(A6AMT/COPT) %40 .5

*DELETE CLECUAT.113

_ IFCH.GT.IJ6NM1Y GO TO 101

¥/ %% SUB CLLV&S +%x%

*DELETE Cl.CV65.15
RM1=CA6AM1I/7COPT)*%0.5

+DELETE CLCVAS5.100
IFCJ.GT.JE6NMTY GO TO 101

¥/ %%% SUB CLCVAT #x%

#+DELETE CLCVAT.14
RM1=(A6AM1/COPTY%%0.5

Fig. 18 (Continued)
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*DELETE CLCVAT.104
IFCJ.GT.J6NM1)Y GO TO 101
¥/ %% SUB CLCTE6T #%x
*DELETE CLCTAT.63
IFCJ.GT.JENMT) GO TO 101
RM2=(0.18B056/C9P1)*%0.5
*DELETE CLCT&T.64
ALM=STRNO*%0.5*RM2+*SEW(ISEW+I)>»+*AREAEW/ (0.5 (YSY(IYEYHJENMLIY %x%2))
¥/ *%%¥ SUB UP2D6S #x%x
+DELETE UP2D6S.110
INDX=INDXD(TI,4)
TATMICITOTMI+I)=TC(IT+INDX)
*/ TAETMIOCITAOTMO+I)=T{(IT+INDX)
¥/ %% SUB TMPM7C %#%%
+[NSERT TMPM7C.7
+CALL /PCS10/

900—88-01v6NL—DNd

%/ COMMON /PCON&4V/ FBHFXL, FARSCR., FBRFBK., FBRSDM.,

%/ X FBRPCR, FBCRDZ., ZBSRMX ., FEBRSTP., FBRSTS,

%/ X FBSRMX, TB5REF, RBRHO FBRPM1., FBRSM1.,

¥/ X FBRI1 ., F8RIZ2 - FBRIN - F8ZSPT., D5CREF ,

*/ X FRODEL

*CALL /60VD/

%/ COMMON /DAT16E/ N6FEQT., NGINTR, L&6UPOP, LRDSEL,LRDTMP
*DELETE TMPM7C.39

C MONJU ROD DRIVE MECHA AREA (ARODMS)

ARODM6=0.18056
RM2=(ARODMS/CIPI)%%0.5
ALMZ2=2.%COPI +RM2:N6NM1%20.5
BM1=ARODM6%DNS

sDELETE TMPM7C.40
CFLM1=ALM2%1ILM1/ (BM1+HCPM1)

Fig- 18 (Continued)
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*INSERT TMPM7C.42
FRODEL=0.
IF(LRDSEL.NE.1) GO TO 30
PO 20 I=2,NIM1
IFCLRDTHMP.EQ.1.AND.1.GT.4) GO TO 20
ALFROD=ALFA7A{L1,TM1(ITM1+1))
RODENS=DENS7D(1,TM1(ITM1+1))

C PREVOL=ARODM6*SEW(ISEW+I)
DELTMP=TM1(ITMI+I)-TATMIC(ITATMI+I)
EXPVOL=PREVOL* (1.+ALFROD*DELTMP)
EXPLEG=SEW(ISEW+1)*(EXPVOL/ (SEWC(ISEW+I)*COPI*RM2%%2))%%0. 33333
PELLEG=EXPLEG~-SEWC(ISEW+I)
DELLEG=ALFROD*SEWC(ISEW+I}*DELTMP
FRODEL=FRODEL+DELLEG

20 CONTINUE
1FC(ABS(FRODEL) .LE.1.E~-5) FRODEL=0.

c PRINT*,°T6TM1~':(T6TM1(IT6TM1+JGG)’JGG 2,NIME)

C PRINT2,°T6TM10=",(T6TM10CIT4TMO+JGG) ,JGG=2,NIM1)

C PRINT*,'DELTMP;EXPUOL,DELEGfFRDEL',DELTMP,EXPVOL,DELLEG,FRODEL
30 CONTINUE

x/  w¢x SUD PRNTO6T #%x*

*INSERT PRNT6T.12

*CALL /PCS10/

x/ COMMON /PCON4V/  FBUHFXL., FBRSCR .~ FBRFBK~, FBRSDM.,
¥/ X FBRPCR. FACRDZ, Z85RMX ., FBRSTP., FBRSTS,
¥/ X FBSRMX., TABSREF, RBRUD FBRPM1., FARSM1 .,
£/ X FBRI1 ., FBRIZ . FBRIN . F8ZSTP., DSCREF
%/ X FRODEL
*INSERT PRNT6T.59

+ +FRODEL ,FBRPCR
*DELETE PRNT6T.148

4 6X,6HTM3 +6X,6HFRODEL ,6X,6HFBRPCR/,10X,1PBE12.4,//)

*/ %%% SUB PRNT&S #xx
*INSERT PRNTAS5.28
*CALL /PCS10/

Fig. 18 (Continued)
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L ¥ COMMON /PCON4V/  FBUFXL., FBRSCR, FBRFBK., FBRSDM.,
¥/ X FBRPCR., FBCRDZ ., ZBSRMX , FBRSTP., FARSTS,
¥ X FBSRMX » TB5REF., RBRHO FBRPM1., FARSM1 ,
¥/ X FBRI1 FBRIZ2 . FBRIN » FBZSTP., - DSCREF,
%/ X FRODEL

- #DELETE PRNT6S.86

WRITE(NOUT,S55000) T&éMI1,ToM2,T4M3,FRODEL ,FBRPCR
+DELLETE PRNT6S5.110

b OHTLHM3 =,1PE12.5,9HFRODEL. =,1PE12.5,91FBRPCR =,1PE12.5)
+/ #x% SUB LIST7R #%%
*DELETE RDRMOD.460

+ NR23(¢10,2), NR24(5,2), NR25(2.,2) ,NR26(7,2), NR27(9,2).
*INSERT RDRMOD.471

ts NR26 (6-,1),NR2& (6.,2) /J4LULRDS,4HEL /

t, NR2& (7,1),NR26 (7.,2) JA4ULRDT.,4HMP /

#+TNSERT RDRMOD.505
+s, NR246CH6,1)Y,NR2ECE,2Y,(NDMCT1,0),0=1,4),1LRDSEL
+, NR2E6(T7,1),NR26C7,2) - (NDM(1,3),0=1,4) ,LRDTHMP
¥/ s+ SUB WRITBT #%%
*/IMSERT WRITBT.16
$/CALL /DATSTD/
#/TNSERT WRITBV.53

¥/ FSDOPP = RSDOPP / FSBETT

%/ FSVQID = RSVOID / FSBETT

¥/ FSGROW = RSGROW / F5BETT

¥/ FSGDEN = R5GDEN / FS5BETT

%/ FS5GFIG = RSGFIG / F5BETT

¥/ WRITE(?3) FBRPCR,FRODEL ,FBRSDM,FBRSTP.FBRSTS,FBRFBK.,
s/ 1 FBRIN ,RBRHO ,FSDOPP,F5VOLID,F5GROW

Fig. 18 (Continued)
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¥/ x%¥% SUB READ7R ##%

¥/ xx% COMMON MODIFICATION *%=x

¥/ DELETE /UPLN/.9

¥/ + IT6CEL » IT6TM1, IT&TMO

¥/ DELETE /JUPILN/.12 -

¥/ + TGCELL (1), T&TM1(1) ., T4TM10(1)

¥/ DELETE JUPILN/.15

¥/ + WACELL (1)~ TOCELLC1Y, T6TM1C1), T&ETMI0C1) )
*/ INSERT RDRMOD.96 .

¥/ ITATMO=NPNTOUH(BH T&6TM10.NAT ML)

*/TNSERT RDRMOD.105

%/ NWDS = 3xNSISEL

*/INSERT RDRMOD.3123

¥/ NWUDS = 3%«N6JCEL

#/INSERT RDRMOD.141

%/ NWDS = 2%*M&CHAN

¥/ %% SUB VSEL1 *#%%

sDELETE PNC.127

#*DELLETE PNC.128

*DEILETE PHC.129

¥/ DELETE PCONBT.56

¥/ FBRUNGCIFRARNP+I+NBPCSND)Y=2BCRINCIZACRI+I)-FRODEL/NBCBNK

Fig. 18 (Continyued)
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*DELETE RDRMOD.11
COMMON /SCRUEP/ TSRUGP(36)
*DELETE TMPM7C.17
J = 4
*TNSERT UP2D6S5.9
*CALL /26RVUD/
*DELLETE UP2D6S.10
DATA MAXIT/200/,SORMAX/0.0015/
*+DELETE UP2D&T.9
*CALLL /26RVD/
DATA MAXIT/250/,50RMAX/0.0015/
*TNSERT UP2D65.117 :
HNALI=Z6NALD-(260N0Z-Z26TCNR)
*+DELETE UP2D45.118
RESP=PCGAS+COGRAV*DENSID (TAVG) *HNAL1
*INSERT NP2D6S.92

C PRINT#,*NITER,SORCE®,NITER,SORCE

C PRINT*,*RESORM-RESORU®  RESORM,RESDRY
C PRINT#,°RESORV,RESORT*,RESORV,RESORT
+INSERT UP2D6T.56

¢ PRINT*,°*NITER,SORCE®, NITER,SORCE

C PRINT*,"RESORM,RESORU® ,RESORM,RESORD
C PRINT*,*RESORV,RESORT®,RESORV,RESORT

#INSERT UPZPD6T.104
HMAL1=26NALO-CZ60NDZ-26TCORD
#*DELETE UP2DA&T.105
RESP=PCGAS+CO9GRAV=DENSID(TAVG) #+HNAIL1
sDEILLETE UPMODS .1
COMMON/UDOV/RCOVDM(18000)
+DEILETE UPMODS.S
DATA LCOVYDI/18000/,L.C9SRC/3800/
FEFFFEFFERTERNTRESFFRLEEF AR AT RS BOTTOM OF DATA o kkd s s kedksds

Fig. 18 (Continued)
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