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The Boorum & Pease® Quality Guarantee
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The materials and craftsmanship that went into this product are of the finest quality. The pages
are thread sewn, meaning they’re bound to stay bound. The inks are moisture resistant and will
not smear. And the uniform quality of the paper assures consistent rulings, excellent writing

surface and erasability. If, at any time during normal use, this product does not perform to your

/:{\{ W

expectations, we will replace it free of charge. Simply write to us:

Boorum & Pease Company
71 Clinton Road, Garden City, NY 11530

e

Attn: Marketing Services
Any correspondence should include the code number printed at the bottom of this page as well as

the book title stamped at the bottom of the spine. N \

CNWRA \

CONTROLLED \

SOPY £33 N\

One Good Book Deserves Many Others.

Look for the complete line of Boorum & Pease ® Columnar, Journal, and Record books. Custom-
designed books also available by special order. For more information about our Customized

Book Program, contact your office products dealer. See back cover for other books in this series.
Made in U.S.A. \
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Jul 16 / 97
Jeff Bogan
Errors:

In uzft.f, prenefmks subroutine,

1) nefii.out should be opened as ‘old’
instead of ’‘unknown’. This will prevent any
unauthorized use of the file.

2) More data should be sampled from nefmks
output files. Currently there are only one
data points taken one after the tim(i)
value. If one before and one after the times
specified in the tim() array is taken, then
there is more accuracy and there is a lesser
chance of introducing spurious data at the
beginning and end of the data array.

3) Instead of mapping the values directly to
the ciperyrintosa output array, they should
be initially zeroed and then added to what
is currently in the array. As it 1is, 1if
nuclides share a daughter product then there
one will over write the other.

e.g.

Am243 Cm243
| |

A%

L ---> Pu239
\ i
= A —— The 1last one the be determined will ——
£\ {%;q(;+ﬁ\ . overwrite the previous. —
LT (77 ! /
R
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1) In nfenv.f, all flows that are used are properly multiplied.

However:

The gm3peryrperwpinsa is multiplied through my number of

WP’s early in the code. It retains the name

"qm3peryrperwpinsa’ which is a misnomer. A solution would

B be to use an EQUIVALENCE routine with *qm3peryrinsa’

and then perform the scaling, or use a different array to avoid

- confusion later on. Similarly, when qm3peryrperwpinsahitwp
is passed to nfdrip it is in terms of total flow, but when then

same variable is returned as an output parameter, it is in

terms of flow per WP. Again, introducing an equivalence or a

new array will avoid future confusion. In addition, the

variable qm3peryrperwpinsamisswp is not used.

2) Spelling mistakes occur in prenefmks subroutine (these

outputted to the nefii.inp file, which may be read, so it is of

some concern):

in uzft.f and szft.f search on

ARRRAY

WRITTTEN

SUMMAARY

DETERMNATION

PARAMTER

, 3) If Dispersion lengths are greater than 999.9m the

‘ formatting results in a ****** in the dispersion field in the
file nefii.dat.
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| easily, and should be defaulted to off, so as not to confuse the average

ndarse chon hy ded g rode s
L
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1) IN exec.f there is a extra data on the end of the dose converted
mrem reading - in the 'rgwna.tpa’ for e.g. The final two lines of these ~——
files contain extra information. which is used when importing the file =~ —
into Keleidagraph. This is currently controlled by a parameter in the
writedata() subroutine in exec.f, which is 1 for on, O for off. This ____
should be converted to a variable so that it may be turned off and on

user.

2) Selected parameters in the tpa.inp file were set to zero, the
results are recorded. These are from the NFENV/THERMAL —

portion of the file. —

Parameter Result

WPLength[m] FATAL when read of Inf / NAN

occurs ——
WPDiameter[m] FATAL when read of Inf / NAN S

occurs
EmplacementDriftDiameter[m] NonFatal - Inf / NAN -
WPSpacingAlongEmplacementDrift[m] caught by parameter check
EmissivityOfDriftWall[-] Division by Zero recorded, E—
overflow/underflow when UseNfhydro2 = O R
ThermalConductivityOfFloor[W/(m-C)] Division by Zero recorded,
overflow/underflow
EffectiveThermalConductivityOfUnbackfilledDrift[W/(m-C)] e

Not trapped S
ThermalConductivityOfInnerStainlessSteelWall[ W/m-C]

Division by zero recorded
ThermalConductivityOfOuterCarbonSteelWall[W/m-C]

Division by zero recorded e

EffectiveThermalConductivityOf Basket&SFinWP[W/(m-C)]
Division by zero recorded

To avoid errors in future these should be prechecked and a error
message issued with indication as to where the cause of the
problem is occurring.
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1) NEFTRAN cannot handle dispersion lengths of 0.0m. In uzft.f —

this is dealt with by the following command line !

disp = DMAX (0.1, disp) e

but this is not implemented in szftf. Suggest that it be
implemented in szft.f the same way. * Tul 21/ 97
S. Mohanty

2) dcagw.f there is a potential problem in the loading of the 1) ashplume.f and nfenv.f use constants to dimension some array,

\Ostreathbe data: o Replacing these with parameter constants will allow the savings in

do isum = 1, 4

memory, and better error checking.

‘Vgould be replaced with

Z For time periods of 100,000 years altered the parameter,

\ do isum = 1, numberoftubes

axseismicevents in exec.f from the original value of 150 to a
alue of 250.

To accommodate for new data on stream tubes.

3) Large infiltration rates are caused by calibrating the scaling

parameter in uzflow.f to values consistant with current time scales.

3) In uzft.fand szft.f only an approximation of 500 yr interval flow The file climato.inp contains the climatic variation which tend to

rates is used. Currently maplist is used to determine the flow

t hich uses the flow rates at the period in time. To rise to very high levels, peaking at 50,000 yrs and causing large
rates wnich u .

_ infiltration rates. Cannot be run to times of greater than 100,000
determine the true average flow rates over the 500 yr period, an

> y hould be done over each 500 yr period and then years without causing obvious errors in flowrates. i.e. any value of
integraton shou

more than 100,000 yrs yields flow rates with a large flow at t = O

divided by the 500 yr time. and zeroes for the rest of the values.

J.Bogan
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July 22, 1997 N

S.Mohanty

1) IN exec.f there is a extra data on the end of the dose converted

mrem reading - in the 'rgwna.tpa’ for e.g. The final two lines of

these files contain extra information. which is used when importing

the file into Keleidagraph. This is currently controlled by a

parameter in the writedata() subroutine in exec.f, which is 1 for on,
0 for off. This should be converted to a variable so that it may be

turned off and on easily, and should be defaulted to off, so as not to

confuse the average user.

2) Selected parameters in the tpa.inp file were set to zero, the

. results are recorded. These are from the NFENV/THERMAL

7ortion of the file.
Parameter

Result

WPLength[m] FATAL when read of Inf / NAN
occurs
WPDiameter[m] FATAL when read of Inf / NAN
occurs

EmplacementDriftDiameter[m] NonFatal - Inf / NAN

WPSpacingAlongEmplacementDrift[m] caught by parameter check

EmissivityOfDriftWall[-] Division by Zero recorded,

overflow/underflow when UseNfhydro2 = O

ThermalConductivityOfFloor{fW/(m-C)]  Division by Zero recorded,
overflow/underflow _

EffectiveThermalConductivityOf UnbackfilledDrift[ W/(m-C)]

Not trapped
ThermalConductivityOfInnerStainlessSteelWall[W/m-C]

Division by zero recorded

ThermalConductivityOfOuterCarbonSteelWall| W/m-C]

Division by zero recorded

EffectiveThermalConductivityOfBasket&SFinWP[W/(m-C)]
Division by zero recorded

To avoid errors in future these should be prechecked and a error

message issued with indication as to where the cause of the

problem is occurring.

J. Bogan
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1) In the module faulto, 2*pi is given as 6.2832, this could be

. increased in accuracy by replacing it with m2pi = 8.0d0 * datan

/ /)(1 0d0)

/ 2) In ashplume.f and nfenv.f dimensioning is done using a constant

/& value of 10,000 To save memory and to allow better error checking

tEF gMP(O\ L W\Mbﬂ #JDMMJ =

LI PDiametrerl — )

™~

the statements, a parameter (MAXN = 10000) should be used. This
eases the editing of the module in the future. \
J.D.Bogan \\
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| ,‘
L JUL 31, 97 t ? ,
; " 2) In nfenv.f, subroutine nfhydro, there is a calculation for the total

S. Mohanty , — volume of water hitting the WP in a time step, calculated as t}}e the
r : — flow rate at the beginning of the time step multiplied by the time
| 1) szft.f claims that this is an invalid set of subareas. However, they - step. This is slightly inaccurate as the true volume is an average o_f T
1 : appear to be valid. This is the subareas as extracted from the tpa.inp the flow rates from successive step multiplied by the time step This
— : file: jmay cause larger inaccuracies for large time steps. e
IR >4 T
. subarea J.D. Bogan e
r 2 —
T ZONE T="ZONE ONE SUBAREA", I=5, F=POINT
H 547400.0 4076200.0
[ 548600.0 4076200.0
i 548600.0 4077040.0
- 547400.0 4077040.0 Aug 1, 97 —
— 547400.0 4076200.0 —
I ZONE T="ZONE TWO SUBAREA", I=5, F=POINT T S. MOhanty R
| 547400.0 4077040.0 e
v 222288 8 ig;;gég . 8 e In szft.f, the module must determine where on a subarea the flow  ——
‘ . . —— tube intersects with the sides of the subarea. It does this by tracing _______

547400.0 4079050.0 : : ; 15 by tracing

‘ N 547400.0 4077040 .0 . a straight line from the centroid of the subarea to a point outside

B he subarea, on the same flowline going through the centroid. In the
| _ / case where the subarea contains verticle sides, the line intersection
m‘r /1t yields this error: / /ubroutine will insist that an intersection occurs on the verticle side

} Closest to the flowline, whether there is one or not. This will B
{ immediately cause a fatal error. E—

***>>> Error in getunints <<<*#*%*
a line from the centroid to a point

% outside the subarea intersects the | T
W subarea more than once !

- subarea = 1 2) Suggest bounds checking on

- number of intersections = 2

i T . :

i subarea coordinates o We1ghtPercentageOfRockFallThatHltsWPforSEISMO (It can more

" 20y 2 = 240600.00000000  4976385:5999990 pan 1000%) -

‘ X :Y = 5 - . i aqe . .

o (x 3,y 3) = 548600.00000000  4077040.0000000 ____f—— ProbabilityFor OrientationOfFaults {01}

' (x 4,y 4) = 547400.00000000 4077040.0000000 = Fract1onOlemeVolcamcEventIsExtruswe {0,1}

il x (centroid) = 548000.00000000 é

rrv y (centroid) = 4076620.0000000 Mmmwwé“‘*“

i point outside the subarea ”“”’/%_\“‘wwww J.Bogan —
v (x,y) = 548600.00000000 — T

v 4076170.9677419 T




Aug 4, 97

S. Mohanty

1) There is an error in the comments in szft.f

¢ gm3peryrinsafromsz(ntim) = input, double precision, flow rate [m"3/yr] from

P
::g/www Aug 11/ 97

/w»-—‘*'w
R ___S. Mohanty

——<——"""" " 1) The following error should be trapped with a separate routinc that checks
1 that the intersection number might be zero.

7

1 Vi Y . saturated zone : *+%>>> Error in getunints <<<***

: / ¢ ciperyrinsafromsz(mxntime,inucl) = input, double precision, nuclide source k/ a line from the centroid to a point

; c from saturated zone at critical group of subarea [ci/yr] ———— outside the subarea intersects the

: \ W subarea more than once

1 | both of these should read ’output’ instead of ’input’ w—-———" rslﬁrlr)\]igiaog iniersections = 0

H 2) In exec.f, when determining the number of waste packages, a conversion is S subarea coordinates

i done from the fraction of waste packages disrupted to the integer number of  —» (x 1,y 1) = 547472.01000000 4079323.7000000

L waste packages disrupted. In this case the number of waste packages is i (x 2,y 2) = 548069.24000000 4079136.5000000

| rounded to the nearest value. In the case where many are rounded up, it is i (x 3,y 3) = 247847.27000000 4077816200000
: . ) ’ . (x 4,y 4) = 547318.40000000 4077934.0000000

f possible to obtain a total number of waste packages disrupted greater than the x (centroid) = 547677.12059000

L total. 3 y (centroid) = 4078568.1323160

1

i - J.Bogan f point outside the subarea

f j (x,y) = 548069.24000000  4078751.8682681

t{ﬂ_ 4 2) A warning should be issued in the case in which the OutputMode=2 (User

f i Defined) and the number of realizations is less the

\L« Aug 05/ 97 UserDefinedLowerRealizationAppended parameter. The warning should state

& that there will be no output to the *.ech files.

1) Number of realizations Jess or equal to O yields an error in

3) For OutputMode=1,2 maxunit should be increased from 70 to 90. This is

7 sortqr. Should be trapped earlier.

defined in the include file, "fu2.i’.

ISSUES RELATED TO TPA.INP file

02) Using a maximum time of 100 or less yields an error. ’Matrix

r——\\

/ infiltration is too low for the Van Genuchten curve from DCM3D’

(

- J. Bogan

1) There may be a typing mistake in either Weldy etal (1997) or the tpa.inp file

for VOLCANO. The VolcanicEventDuration in Weldy (1997) is 6.31e4, while

in tpa.inp it is 6.13e4.

2) Again in VOLCANO, WindDirection has been changed from a uniform

distribution to a constant, while retaining the parameters from the uniform

distribution.
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/{'(a(/* (3/4&

jeSCf VJYT&\“ o{' proce flufﬁ <2 prod AR
g \ﬂ A /?CMAfS }' ' CCr)): [0&5 M CFD “
. ~ \3 % e R ,
N These are descriptions of the files found in this directory. I N CWV\ / ,EF:L&C ’_\_3(_\_%05( ) res Cu A
e A} -

R relnnn.dat files are copied from relgwgs.res files in the ~rrice/tparuns K [‘f/Q O\{A)C)\S, res M d/\ I‘Q(‘A'N'\Q S O/V‘-d\ e oK

respective directory. dosnnn.dat files are copied from totdose.res. There are N I MW‘Q S

a number of nomenclatures used both for the dat files and the ccdf res files e Cb 5 3 »\M %Z\

(AS AOS \J JO O\QP QC)\P \IO(CW\( SCcCaarid LN d (,\
» W
E— Cretodl ras.  tobdoudt res comeatme the pesk vatves From vordoms rre | o rosbe dve of [0k uears (doddase )
. . . . » i ~ ' 0 by /

s sorted into a CCDF. tdosccdf.res contains the total dose from the totdose.res M W s MLN CrSi S d‘)m CA, ‘«f“l% W

files for each realization, sorted into a CCDF. The trelccdf.res file has T T ~ = . 9 (?

the releases from relgwgs.res sorted into a CCDF. For each run tpkdccdf.res — e —%;C/QMS'Q QX’ LQ O MV M&/I\U\ (
B— and trelccdf.res are retained and copied for use later. The first four : CC CDFfj @&L‘(}‘ "f’“ '\“CC&’? WA p % -3 S I\’VC/?/"

characters are retained in the filename and the last changed to avoid loss. e i 5 § > b 2 Sz Eg————&

A summary of the nomenclature for the rename of the result files are given S— 4(‘ a4 ( GA2K g—‘\k 4 g’1 i

here { m S o o [ie) o'f m# H\&&S d/("vls
! ’ meLJ hanve A D_r oats s [ 3y [(0cO . --

runl - 50k.000 e \J
 — run3 - _50k.00v . QL. o
! runs - _50k.f00 T W Ke( ease h(e}

total of runt, run3 and run5 - _50k.tot
— A—0B805D . ! )

- \

| runtb - _10k.000 ( OO0 ~ | OS50, J\Q’)L

run3b - _10k.00v
— runSb - _10k.f00 <2 .
H‘ total of runlb, run3b and runSb - _10k.tot Mﬁﬁ- ﬂ)O <ce &'7'12.5
‘j"”“ Source files are renamed to the relv10.dat where v represents a volcanic
Lw scenario with maximum time at 10000 years. f represence scenarios in which
I faulting occurs and 0 represents basecase. < | *
b . 006 dO_S O@,&aﬁf
w*m >~ teedf.inp ins¥ucts tccdf.e on how to weight the files that are to be run ( @ s F ) AP e
““: /) /¢ through the program tccdf.e. The current probabilities are as follows. For - 7 C & % J&
[ — C&~" 10000 yrs, 0 = 0.949, v = 0.001, f = 0.050. For CAN , LAY ‘U%\ANS +CC )
] 50000 yr 0 = 0.745. v = 0.005, f = 0.250. . . <P>LL ’7’7\05( M 2 /)&(/M ce 2L P (‘J)
| These were used for the total CCDF’s described in the list of runs. e S rﬁ\,\\,ﬂ
— _ Sle s C«YVM FHose Qs $»  sona o
| - — -
i o o/ W ~ Hod i~ Adcaes i3
WrM o A single  CCDF  fepeat VLB pro cedun®
il </
hﬂm o QAO/I’\ e o O 4 Qf‘eﬁq\
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AN (L ]ijhéig

!1 e v (—— — ) o . — —
r o RET _O0F  RERFINUE NPT 29T PuT
W Compi led nefmks.f 3.1.3 for Windows NT / Intel and res : ) F*j (=r0.2
" . .1.3 for Windows ntel and UNIX / Sun Solaris on TN - ] AA ) {2 D( 4£ i, ‘Q
“‘.; respective platforms. There had to be some editing done on the nefmks FORTRAN ——— -Fb(z—‘ K p M lep 0. ~ :
i . . . 4 . N
.T‘1 prt.)framfm order for it to run properly. It was compiled with the make file . MG\C{/\A\"\Q QS}-"' S“}—Sdc'h CP‘)2 V¢ M‘
e writen from the original PC port of TPA 3.1.1 with minor modifications. The B Ty ’ z, .0 s
. e UNIX version was timed with a stopwatch and executed with the time command. m‘\Y”—’- = 12'\\0‘-? “ 2 q G‘ S 4@2 /I Oé§
. ThefNT version :as just timed with a stopwatch. UNIx numbers represent average N & (TC\&M’ 5 ‘ A “3'0'5 .ggg [OL{ S
: pertformance with only one other major program running at the time and some > l%ﬂ“ W E) b A . 25
4, 4 other users at the time. The NT version had two other programs running in I N ‘{- - \}S e ¢ /Li e I[ 0_3 ZS_Z Olb)‘ S
M tl.1e l::atlzkground. THis was tested to determine if the other programs had any 7F L Q—( A 6"05 igz‘g ’ ' IH «S
1[ significant effect on the performance and times were 5% quicker with no e —
J other programs running in the background. The nefii.inp file was editted in T : ® — 7
i c.)rder to.alter the execution times and computational effort. The difference ﬂ\ L A pc — ap(a’.qqz 7‘ OS? <
| in velocity between legs has a strong influence over execution times. The v Z"A ) - J <
M recorded times are below B Cran _ C{ (‘??D 2' l jec
‘ /\ W
i / . . i T
! UNIX - BigBend Windows NT - 200 MHz MMZ Intel
q Test Actual time %CPU user system Actual time N—
| //’ TEST 1 3:46s 39% 92.0u 0.0s 3:53s
! / TEST 2 11:48s 46% 324.0u 8.0s 14:40s T R
TEST 3 0:41s 26% 11.0u 0.0s 0:40s - iti
‘ . : L : tit I t / Cutput —
| k ¢ Program: Repetitive r.ipu utpu . o
L - . ¢ Purpose: To test the input and output functions effieciency
; TEST 1 - Velocity in legs o c
leg 1 - 0.
b Lo ! g ; Z?g: - c234567890 -
eg 2 - 0. +
f program rep
leg 3 - 0.18 “
g 7E+04 character*8 repstr
[— TEST 2 real*4 repreal -
L 4 open (UNIT=1, FILE="repio.dat’, STATUS="UNKNOWN®)
L_’ leg 3 - 0.477E+04 doj =1, 40
resT 3 do 1.= 1, 10000 R— -
leg 3 - 0.477E+03 . write(1, 9000) "Test: °, 3.2432525e20
- 0. +
end do
~ . rewind(UNIT=1)
{d st end do
L close (UNIT=1)
open (UNIT=2, FILE="repio.dat’, STATUS="0LD")
§ el do j =1, 40
H_ e do while (.true.)
=5 read(2, 9000, end = 20) repstr, repreal
| . end do
1! be— 20 continue
I :‘ rewind(UNIT=2)
H _)\—-._ end do
: _)\_ close(UNIT=2)
o 9000 format (alQ, e16.7)
In ’}O A— end
11/
1 s
| / / /2,
| 7
i N
i
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\input data file for ebspac release code in tpa: releaset.f

\Cell information

2336., 1.0, 0
0. 0
4500. 3}
3800 0
1000. 0
3500. 0
7500. 2335
15000. 0

\wWP information
1.421, 4.572
4.83

{Thermal data
“ebstrh.dat’
97.

|

\F low parameters
‘ebsflo.dat’
1.0, 0.9

I

\SF materials
\

9760.

10600., 1

\

\Fuel leaching model paramters
5.e-1

5.e-1

5.e-1

5.e-1

5.e-1

§5.e-1

5.e-1

5.e-1

2

9.0, 0.2, 2.e-3
201

I

\ Radionuclide inventory
"ebspac.nuc”’

xcon: # of WP; sawetfrac: wetted subarea; bathflow: flow model
defect,idefect: initially defectime time [yr] & WPs affected
sftimef,isconf: faulting failure [yr] & WPs affected
volcano fail time [yr] & WPs affected

sftimev,isconv:
seismt1, seismpl: first seismic failure time [yr] & WP affected
second seismic failure time [yr] & wP affected
third seismic failure time [yr] & WP affected

fourth seismic failure time [yr] & WP affected

seismt2,seismp2:
seismt3,seismp3:
seismt4, seismpd:

R

dintl: wp ID, xintl: internal length [m]
xvol: wp internal vol[m3]

[ JLJ]]

\C-14 generation
.5e-3

1.e-5

1.e-6

5.e-3

6.1e-4

7.2e-4

4.89e-4

2.48e-5

) 6206
|

\NUMERICAL
\

\Grids

10, 10

! r0z: initial radius of SF particle [m]

radu: radius of the SF grain [m]

radsg: subgrain fragment radius after trans. frac. [m]
claddingcorfact: cladding correction factor

thclad: thickness of cladding [m]

cfuel: C-14 [ci] /kg SF

czmetal: C-14 [ci] /kg SF in Zyr. clad & other metals
czoxide: C-14/kg SF in initial Zry oxide & crud

cgap: C-14/kg SF in grain and gap

imax,jmax: # of grid nodes in i,j directions

temfil: temp. file (output from ebspac_fail.f)
ctemp: BP of water at atm. condition [C]

hydfil: flow parameters file
fmult; fow: fraction of flow into the wp

H

amassc: SF mass per WP [kg]
fueden,ileach (1:particle,2:grain)

i

wetfrac(1): ht. fraction of wet SF in initially def. WPs ) .
wetfrac(2): ht.
wetfrac(3): ht.

wetfrac(4): ht.

fraction of wet SF in faulting failure WPs

fraction of wet SF in volcanic failure WPs
fraction of wet SF in seismtl failure WPs

//’"W

wetfrac(5): ht. fraction of wet SF in seismt2 failure WPs
wetfrac(6): ht.
wetfrac(7): ht.
wetfrac(8): ht.

imodel:

/

fraction of wet SF in seismt3 failure WPs
fraction of wet SF in seismt4 failure WPs

fraction of wet SF in corrosion failure WPs

Lleaching model
phvalue,oxgnovpr [atm]; cco3 [mol/L]: used if imodel=1

usrlrate:[kg/yr/m2]: used if imodel=3

B
et —
e

elefil: nuclide names, halflife,inventory

\X-COOR of grid nodes

.1, .5, 1.0, 2.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0

\Y-COOR of grid nodes

.1, .5, 1.0, 2.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0

\ Note: zones apply to the above grid, zones are the same for all cell
\ZONES

4 ! nzones: no. of zones for material types
1 11 11 ! iz,ib,jb,ie,je: for zone 1

2 2 1 2 1 ! iz,ib,jb,ie,je: for zone 2

3 3 1 3 1 ! iz,ib,jb,ie, je: for zone 3

4 4 1 10 1 ! iz,ib,jb,ie,je: for zone 4

I

\Rock parameters

0.14, 0.14, 0.14, 0.14

\ Radionuclide transport
5.6e-5, 5.6e-5, 5.6e-5, 5.6e-5
5.0

rpor(1..nzones): rock porosity

rdiff(1..nzones):diffusion coef. [m2/yr]

driftdia [m]

\ Solution algorithm control parameters (Runge-Kutta)

25., 0.0, 10.
1.0e-2, 1.0e-10
\output parameters
200

\END

dtinit [yr], dtmin [yr], dtmax [yr]

eps, tiny

nbt: number of time intervals for output

W54
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Summary of the Testing for TPA 3.2 Beta version

June 11, 1998

1) Imodel = 4, compared result from a test done with Imodel = 2, R —
to observe the differences in the implementation. Read over

code to look for observable errors. The effects of the IModel=4 are in the scientific notebook

2) ebsfilt.f module - parameters transfered correctly. Checked that the
variables that are derived from other variables are calculated correctly.
Performed a sensitivity analysis on the values input into the top line —
of numbers in the esbfilt.inp file. For a 3.2 m thickness layer of
cementitious material there will be no release under the flow conditions
in the basecase tpa.inp file, in the 50000 yr time span specified in the —
tpa.inp file. The release is assumed to be delayed to such a degree that
the release does not appear in any large quantity in the given time
span. For thinner layer however there will be release in the 50000 year —
time span, for instance for a 0.3 m thick layer.

3) Aqueous release of gap fraction - tested the transfer of variables me—
to the releaset.f module. Generated output for 5 different gap fraction

and looked at the results and the intermediate files for signs of

reascnable values. The tests showed no sign of error in the files. —
From 0.001 to O to 1.0.

4) Initially defective time specified in the input file. Tested with —
various values, from 0.0 to 1.0 for the fraction of Wp initial failed.

and value for time of initial failure from 500 to 30000. Tested initial
failure that occurred after corrosion failure with no errors or
unresonable results. The other test were various in nature. Checked to see

if the case in which all events occur at the same time effects the initial
defect.

The pracedure for all testing was to, as much as possible, start with
the tpa.inp file and alter the values in that file. Repetitive testing
or testing derived parameters, were the only cases in which this
procedure was not used. In that case one run if tpa code was performed
and then any alteration were performed on the files. The

information in the ebsrel.ech and ebsrel.rlt files were examined in
the case of modules. The standalones were examined through the inp and
dat files that are used to interface with the exec code.

- J. Bogan
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RELEASET.F: An explaination for the dip after peak and negative values
in ebsnef.dat

There was some concern over a decrease in the release rate after the initial
peak caused by release due to a failure. There was some indication that
immediatelly after the release due to failure the release rates decreased then
increased gradually again. The cause for this was assumed to be correct
behaviour but, cause for some concern because there are some indications

that the release rate actually reverse themselves and nuclides flow back

into the ebspac zone. To determine the exact cause, the source of the

output was traced back into the code and the arrays dumped into a file.

The release rates for the parameters for TC99 are shown in the graph.

Release rates consist of advective flux and diffusive flux which are added
together to obtain the release rates. They are determined

in subroutine derivs. These passed back to odeint at the intervals on the
time steps as a block values with in a larger array which contains other
information on the flow and release rates. The release rates from all
events are combined, units are converted from kg to Ci, then values are
determined for regular interval specified in the ebspac.inp file. These
are then output to ebsnef.dat file in column format.

The negative values, although unusual, are consistant with the mathematics
that are used to determine the diffusive flux, which is a movement of

a solution following a negative gradient. If there is a higher level of
nuclides outside the waste package and the resulting diffusive flux is
greater than the advective, then there will be a migration of nuclide

back into the waste package. If this is decided to be a unreasonable

or unrealistic that may cause problems in other modules, then there
should be some check for negative values that automatically sets the

‘'value to zero in that case.
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