Attachment C

Changes madeto FRAPCON to predict the radioactive fission product release from
the Duke MOX lead test assembly

Thefollowing isaline by line listing of the changes made to FRAPCON in order to make
the runs described in the above paper.

In the subroutine initial .f
Add the variable “ngasmod” to the namelist /frpcon/
After theline
i gas=0
Add theline
ngasnmod=1
In the common file comms.h
Add the variable “ngasmod” to the common /inpti/
In the subroutine frpcon.f
Add the variable “ngasmod” and “bu” to the call to fgasre
In the subroutine fgasre.f
Add the variables “ngasmod” and “bu” to the subroutine statement
Changetheline
i f(ngasr.gt.10) go to 211
To
i f(ngasnod. eq.1) go to 211
Add the variables “gasflg” and “bu” to the call to ansb4
After the call to ansb4, add the lines,
call ans54cs (it, brnup,dp,jpow, nt,imryv,dv,nr, Probl enili me
+ , qgqaxnormrc,rdotcs
+ ,irl,qgnpy,jst, rel eascs, den, dco, ngasr, crad, tfr, nr, pi, gasflg)
i f(gasflg.eq.1l) then
i f(jpow. eq.1) then
csrel =0.0
bpsume0. 0
endi f
csrel =csrel +bp*rdot cs
bpsum=bpsumtbp
i f(jpow. eqg.nt) then
csrel =csrel / bpsum
wite(9,209) Probleniinme(it)/86400.0, csrel*100.0
209 format (2x,"' Ti me(days), Cs Release(%', 2x,f10.1, 2x,f10. 4)
endi f
endi f

In the subroutine ans54
Add the variables “gasflg” and “bu” to the subroutine statement
In the dimension statements add the variables “tempksub(50) and “ busub(50)
In the dimension statements change

ansr(10) to ansr(50)
f(10) to f(50)
fIxfac(10) to fIxfac(50)
pf(10,21) to pf(50,21)
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prdct(11,21,400) to prdct(50,21,400)
fIxfach(11) to fIxfach(50)
ansd(176000) to  ansd(800000)
Changetheline
di mensi on decay(11), releas(11), hal f(11)
To
di mensi on decay(5), releas(5), half(5), halflife(5)
i nteger gasflg
c Hal f-1ives in seconds from Chart of Nuclides, 15th edition
Order is Kr-87, Kr-88, Xe-133, Xe-135, 1-131

(@]

data (halflife(i),i=1,5)/4572.0,10224. 0, 452995. 0,
& 32760.0, 692928.0/

After theline
t enpk=(t enpf +459. 65)/1. 8
Add theline
t empksub(i 2) =t empk
After theline
bup = burnup*prdct (i2,]jpow, nt)
Add theline
bupsub(i 2) =bup
After theline
210 conti nue
Add theline

if(gasflg.eq.1l) then
Change the lines

do 250 i=1,11

rtime = 1+(i-1)*deltim

hal f(i) = 10.**rtine

decay(i) = 1/half(i)

To
do 250 i=1,5
hal f(i)=halflife(i)
decay(i)=0.6931472/ hal f (i)
After theline
j1 = i+nreg*(jpow 1)+npow*(nt-1)*nreg
Add theline

ansdl ock=ansd(j 1)
Change the lines
do 310 jx=1,11
xmu = decay(jx)/ansd(j 1)
taut = ansdrad*Probl emli ne(nt)

To
do 310 jx=1,5
ansdr ad=ansdl ock
c Dis 2 times higher for Cs and 7 times higher for |
c NUREG CR- 2507

i f(jx.gt.4) ansdrad=ansdl ock*7.0
xmu = decay(j x)/ansdrad
taut = ansdrad*dt(nt)
Changeline
frac=frac*wf

To



1001

fracl=frac*wf

Changeline
rel eas(j x)

rel eas(jx)+frac
To

rel eas(j x)

Changeline
do 330 i=1,11

rel eas(j x)+fracl

To
do 330 i=1,5
After theline
330 conti nue
Add thelines

t i mday=Pr obl emTli ne(nt)/86400. 0

if(iwote.eq.0) wite(7,1001)

i wrote=1
format (4x,' Tinme', 7x, "' Days', 3x,' Rod Burnup', 20x,"' Gas Rel ease',
& 'Fractions',/,4x,"' Step', 15x,"' (MAM/ MIU) ', 5x,
& 'Kr-87',6x,"' Kr-88",5x,"' Xe-133', 5x, ' Xe-135', 6x,"'1-131")

changes

wite(7,1002) nt-1, tinday, bu, (releas(ii),ii=1,5)

1002 format(2x,i5, 2x,2(f10.1, 2x), 8(el0. 4, 1x))
endi f

Add a new subroutine called ans54cs which is identical to ansb4, except for the following

In the subroutine statement, the name should be changed from “ans54” to
“ansbacs’

After theline
ansd(j1) = ansd(j1)* 100.** (bup/28000.)

add the line

ansd(j1) = ansd(j1)*2.0
Remove everything between the lines
210 conti nue

And

return



