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Computer Programs for the Analysis of Fuel-Rod Behaviors

Yasuo HARAYAMA, Atuyoshi MORISHIMA, Fumio 1ZUMI,
Misao FUJITA, Reiji YAMADA and Minoru KURIYAMA

(Received February 9, 1974)

Availability and necessity of the computer program for
analyzing the behaviors of fuel rods are described, with
features of the programs.
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CALCULATE BURNUP AND
FISSION GAS INVENTORY

e

P
[CALCULATE TEMP PROFILE )

CALCULATE GAS RELEASE RATE,
GAP GAS COMPOSITION AND

THERMAL CONDUCTIVITY

L_CALCULATE [UEL THERMAL EXP_ )

{___CALCULATE FUEL SWELLING )

[CALCULATE CLADDING EXPANSION |

CALCULATE
| INTERFACIAL
PRESSURE

- X
. ASSUME gl
DETERMINE

HOT GAP

WIDTH
- CALCULATE thgl; o

CALCULATE COLUNNAR

1 GRAIN AND CENTRAL
HOLE RADI |
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Flow chart of FREG-1 Main

Next Case

e e

e

|

——

|

_TDAYS return (countersJCASE)

P return {counte

FRP return(counter=LMN)

r=ICASE)

program

NHIx-N0q=1‘

|JCASE=KOUNT=0

_oTEP2

~——e{ 34)
‘JLASE-JCASE+1
"ICASE=0
T= =TDAYS*S. SECDAY]
RSINZ) 0
IUGT RHO‘(PFS“E RVOIDZ**2)*PI!
LWGT, o
R - ( 35 }.‘__u__ e . e o . [
ICASE-ICASEfj
'RSIN=RSINZ'
:DSINzDSINZ
XRVOIDzRVOIDZ
DVOID=DVOIDZ
VVOID=VVOIDZ,
LHN!:O
) MTIMP_.:O
;FRP—1 .0. or.FRP o 00001~
_ITIME> [ k
P=FRP*P i
=TFR*3600.

WGT=

(7 (only one time return)
i
!
i
i
1
]
|
|
|

Temperature profile....
Fission gas ...........
i Thermal conductivity...
| Gap conductance........

T= TDAYS SECDAY!
ITIME=0
MTIHL=1
{1902~ - —
l§TEPh] ........boolant—bladdlng Heat
‘ITER=0
‘M=1
HG=0. 56(
KSINT=0 |
(70 -
JITER=ITER+1 _
——(71)
TTFS=TCI+QOVRAG/HE
STEPS
FISGAS
STEP6
STEP7

< ITERe1 e

qECE chl-o 001 e
[:;——-(1h1,~

(146)

o

fﬂG=HG+o.567/M‘i

e e e

esssees..Input data arrange and Print out.

STEPI ceaens .Input data read and Frint out.
_eeese.s.7uel volume and weight calculation.

(76

RHO* (RFS“2-RSINZ“2)“PI N

WOTS= RHOS * «(RSINZ**2=RVOIDZ**2)*PI

J

transfer calculation.

e 150

— ITER-50 —t—»

ko
g
—“;z) /?5} / HG,HBGC

"HG=HG=0.567/M
| (M=10"M

"f?-ﬁHG:HG+o.567/nj

135)
- AHG-HGQ —

l

e

[OUTOP] ...'rint out of results.
KSINT=C!

~f———< KQUNT > O :

- T<0 001 _,

KOUNT:O
" FRP=1. or.FRP 0. 0001 Y

lLHN::LHN+
L*—-mf LMN=1D
(1103)4—~

'PPMAX=FMAX-0,0001]
PS> PPMAX ﬁ;nﬁ—w
(16h)

{PeP+DELP;
PeP+DELL

i
i
sy
[P=PC]
= /TDAIS-(TMAx-1 E= 105‘W
R S
170)
[TDAYS= TDAYS+CELT)
!

J— |

k_____

i

r e e

)

KOUNT:KOUNT+1

(FRDEN> FRSIN ;"FRSIN—FRDEN‘

{7 <0,0
RETEM—0 00001367 ALOG “/36ﬂ0)+o O00LE
'TSIN=1.0/RETEM~273.0

_RRSIN=RSIN
Restructured fuel geometry
A (1L1) and density calculation.

(!hs:n =TERP{TSIN,BE,2,N)
RSIN ¢ RRSIN - [R3IN=RRSIN,
DSIN=2*RSIN _
RRVOID=RVOID,
RVCID=SQRT((RSIN*+2)*(FR3IN- FRDEN)/
FRSIN+(RVOIJZ"2)'VRDVN/FRSIN)
< RVOIDE RRVCID » RVOID=RRVOID,
“HVOID=2.*RVOID
ELFC=FL-VOIDZL |

VTC=PI*ELTC*RVOIDZ**2

(Hzo)

YVOID=PI*RVOTD* *2*FL/PEKAVG-VTC.

Y SO
"ITER=0C

M= 1 o
HG=0.567_
iKSINT: '1__ y

‘TSIN=10.f'1O

0
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