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.6000e-03
.1000e-03
.0200e-02
.0400e-02
.0600e-02
.0800e~02
.1000e-02
.1200e-02
.1400e-02
.1600e-02
.1800e-02
.0200e-01
.1220e-01
.2240e-01
.3270e-01
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.5310e-01
.6330e-01
.7350e-01
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.9390e-01
.0410e~01
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.2450e-01
.3470e-01
.4490e-01
.5510e-01
.6530e-01
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.0610e-01
.1630e-01
.2650e-01
.3670e-01
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.5710e-01
.6730e-01
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rel frac
1.1033e-13
4.1290e-08
3.5890e-07
3.1210e-06
1.1070e~-05
2.7180e-05
5.4580e-05
9.6510e-05
1.5630e~-04
2.3740e-04
3.4340e-04
4.7770e-04
6.4420e-04
8.4640e-04
1.0880e-03
1.3740e-03
1.7070e-03
2.0920e-03
2.5320e-03
3.0320e-03
3.5970e-03
4.2290e-03
4.9350e-03
5.7180e-03
6.5840e-03
7.5350e-03
8.5790e-03
9.7180e-03
1.0960e-02
1.2310e-~-02
1.3760e-02
1.5340e-02
1.7030e-02
1.8860e-02
2.0810e-02
2.2910e-02
2.5150e-02
2.7530e-02
3.0080e-02
3.2780e-02
3.5660e-02
3.8710e-02
4.1930e-02
4,5350e-02
4.8960e-02
5.2780e-02
5.6800e-02
6.1040e-02
6.5500e-02
7.0190e-02
7.5120e-02
8.0300e-02
8.5740e-02
3.1440e-02
9,7410e-02
1.0370e-01
1.1020e-01
1.1710e-01
1.2420e-01
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rel nrg$

.0030e-14
.4820e-13
.2090e-11
.1980e-10
.3440e-09
.4580e-08
.5700e-08
.1620e-07
.5590e-07
.0700e-07
.2700e-07
.5900e-06
.5920e-06
.0500e-06
.1060e-06
.9310e-06
.2730e-05
.7730e-05
.4210e-0S
.2480e-05
.2900e-05
.5870e-05
.1850e-05
.1330e-05
.1490e-04
.4320e-04
.7680e-04
.1660e-04
.6350e-04
.1820e-04
.8180e-04
.5550e-04
.4040e-04
.3780e-04
.4910e-04
.7580e-04
.0200e-03
.1820e-03
.3660e-03
.5720e-03
.8030e-03
.0620e-03
.3500e-03
.6720e-03
.0290e-03
.4250e-03
.8630e-03
.3480e-03
.8820e-03
.4700e~-03
.1170e-03
.8280e-03
.6070e~-03
.4610e-03
.3950e-03
.0420e-02
.1530e-02
.2750e-02
.40]0e-02
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frac cond
1.1033e-19
4.1290e-14
3.5890e-13
3.1210e-12
1.1070e-11
2.7180e-11
5.4580e-11
9.6510e-11
1.5630e-10
2.3740e-10
3.4340e-10
4.7770e-10
6.4420e-10
8.4640e-10
1.0880e-09
1.3740e-09
1.7070e-09
2.0920e-09
2.5320e-09
3.0320e-09
3.5970e-09
4.2290e-09
4.9350e-09
5.7180e-09
6.5840e-09
7.5350e-09
8.5790e-09
9.7180e-09
1.0960e-08
1.2310e-08
1.3760e-08
1.5340e-08
1.7030e-08
1.8860e-08
2.0810e-08
2.2910e-08
2.5150e-08
2.7530e-08
3.0080e-08
3.2780e-08
3.5660e-08
3.8710e-08
4.1930e-08
4.5350e-08
4.8960e-08
5.2780e-08
5.6800e-08
6.1040e-08
6.5500e-08
7.0190e-08
7.5120e-08
8.0300e-08
8.5740e-08
9.1440e-08
9.7410e-08
1.0370e~-07
1.1020e-07
1.1710e-07
1.2420e-07
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nrgs cond
1.0030e-18
3.4820e-17
1.2090e-15
4.1980e-14
3.3440e-13
1.4580e-12
4.5700e-12
1.1620e-11
2.5590e-11
5.0700e-11
9.2700e-11
1.5900e-10
2.5920e-10
4.0500e-10
6.1060e-10
8.9310e-10
1.2730e-09
1.7730e-09
2.4210e-09
3.2480e-09
4.2900e-09
5.5870e-09
7.1850e-09
9.1330e-09
1.1490e-08
1.4320e-08
1.7680e-08
2.1660e-08
2.6350e-08
3.1820e-08
3.8180e-08
4.5550e-08
5.4040e-08
6.3780e-08
7.4910e-08
8.7580e-08
1.0200e-07
1.1820e-07
1.3660e-07
1.5720e~-07
1.8030e-07
2.0620e-07
2.3500e-07
2.6720e-07
3.0290e-07
3.4250e-07
3.8630e-07
4.3480e-07
4.8820e-07
5.4700e-07
6.1170e-07
6.8280e-07
7.6070e-07
8.4610e-07
9.3950e-07
1.0420e-06
1.1530e-06
1.2750e-06
1.4070e-06
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3.
3.
1.
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5.
9.
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2.
3.
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3.
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4.
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6.
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8
9.
1.
1.
1.
1.
1.
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3.
3.
3.
3.
4
4
4
5.
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6.
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7.
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8.
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9.
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1.
1.
1.
1.

1194e-19
1216e-14
5826e-13
1155e-12
105le-11
7134e-11
4490e-11
6357e-11
5606e-10
3706e-10
4295e-10
7713e-10
4351e-10
456le-10
0871e-09
3731le-09
7062e-09
0914e-09
5318e-09
0324e-09
5982e-09
2314e-09
9391e-09
7241e-09
5928e-09
5472e-09
.5954e-09
7395e-09
0988e-08
2345e-08
3804e-08
5394e-08
7097e-08
8941e-08
0907e-08
3026e-08
5288e~08
7693e-08
0272e-08
3004e-08
5920e-08
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.2278e-0
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1048e-08
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1208e-07
1918e-07
2651e-07
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HEAT .
1.261E+09 2.838E+09 X
3.122E+10 6.276E+10 G
6.304E+11 1.576E+12 <
2
AS
1.3418E+02 7.374E+01 N\~ AL
1.450E+01 7.770E+00 ™" 1
2.110E+00 7.606E-01 mm/ \\
HEAT h
1.261E+09 2.838E+09
3.122E+10 6.276E+10
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2.110E+00 7.606E-01
HEAT
1.261E+09 2.838E+09
3.122E+10 6.276E+10
6.304E+11 1.576E+12
1.3418E+02 7.374E+01
1.450E+01 7.770E+00
2.110E+00 7.606E-01
HEAT
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6.304E+11 1.576E+12
1.3418E+02 7.374E+01 : :
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0.0 0.0 1.74 0.5 523 840-
7 . 272 0.0 1.0
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matr2 22580. 10 7.0E-15 7.0E-15
. . .0E- 7.0E-~ .
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pcompi,6/30/94,40x40,e-13,bulk permkpor,cnsth A-E,1,A-AN,40,nrg5,frac e-11

ROCKS
matrl 22580. .10162 1.1782E-131,1782E-131.1782E-132.3 840.
0.0 0.0 1.74 0.5 -
9 1.0e-13 8.5004e~7 1.764 0.11 0.02
9 1.0e-11 1.3147e-4 4.23 1.8e-3 l.e-3 ;
matrz  22580. .01 1.0E-94  1.0E-94 1.0E-942.3 840. % \,\Q/":
0.0 0.0 1.70 0.5 (qﬁ -
7 0.433 0.02 0.97 VJ )
11 0.433 0.02 8.5e-7 0.0 0.97 0.1
matr3 2 1 .99 1.0E-02 1.0E-02 1.0E-020.1 10.
0.0 0.0 1.70 0.5
7 0.433 0.02 0.97
11 0.433 0.02 2.e-0 0.0 0.97 0.1
PARAM#+++1++++ | +4+424 44+ | t+t+3 444+ | ++ttdtttt | +++5004+ | $4446 444+ [ 44447
19900 500000000000000000 41 2.13e-5 .
0.0 8.640E06 ie-1 B 15 +9.80665
1.E-5 1. 1.E-8
1.E5 35. 00.
START
RPCAP
9 1.0e-13 5.8004e-7 1.798 0.11 l.e-3
9 1.0e-11 1.3147e-4 4.23 1.8e-3 l.e-3
TIMES
8 8 1.E12
;%3200E04 8.6400E04 1.7280E05 4.3200E05 8.6400E05 1.7280E06 4.3200E06 8.6400E06
© 0 1 0 1 1 0
DTSTP
8.e5 0.1
ELEME
A 1 matrl0.4500E+12
Saturated
Hydraulic Conductivity (cm/s)
Sample NRG1 NRG2 NRG3 NRG4 NRGS
Mean 9.49E-8 4.09E-8 1.09E-10 2.17E-10 1.95E-8
Coefficient Variation 0.556 0.191 0.995 0.312 0.509
Minimum 1.15E-8 2.78-8 6.22E-12 1.17E-10 9.67E-9
Median 1.06E-7 423E-8 797E-11 2.42E-10 1.91E-8
Maximum 1.5E-7 S.19E-8 2.20E-10 2.65E-8 3.67E—§ 2:
v
N \Q\
Sample NRG1 NRG2 NRG3 NRG4 NRGS
« (™) 0.12 0.175 0.20 0.20 0.10
n 2.00 1.60 1.35 1.30 1.80

WJQMMWWQ—W K

e £ =

123

(s

‘|<,;,.M

kkm‘\ ofist* L,

‘ -ﬂ«

CNRGO L 0be=16 2k 2a0c-
MNAGL 4.3 e¢-17 Z.Sle-|
NRGD 72.27 ¢ =20 b.17€-2
Neet  z4L e =17 .22 e

CNRGS .91 e —t T 2.00e -

&::mt«) W) vae Piivxzfmm (,N.,LZA—N\
g €-3 6,‘,.% @\,.KMM 2 M.izlm-a)

F W@M b_{ KQ"‘KFihkL('"”)
Kg{;—)-[( (,~Qp> Ny .

, £ . ,@4&_(5(—;{;6)1— U .
 Uae k lm '> K s le = = |e-Fum/s
| 57 &ﬁa«- 1o/ v57/n¢ /7/
\ Porosity /@&
(Gravimetric)
‘ Sample NRG1 J NRG2 NRG3 j NRG4 NRGS l{‘LS( 94
Mean 0255 | 0210 | 0083 | 0078 0.183
\ Cocfficient Variaon | 0029 | 0061 | 0229 | 0149 | 0060
Minimum 0235 | 0169 | 0036 | 003 0.154
Median 025 | 0213 | 0089 | 0074 0.188
Maximum 0270 0226 | 0126 | 0113 0021 |

Table 3-6. Pycnometric porosity of NRG1, NRG2, NRG3, NRG4, and NRGS Nopal tuff

subsamples
Porosity
(Gas Pycnometric)
Sample NRG1 ‘ NRG2 NRG3 NRG4 NRGS

Mean 0.295 . 0.264 0.083 0.128 0211

Cocfficient Variation | 0.041 . | 0.124 0.706 0.551 0.115

Minimum 0.28 023 002  |004 0.18

Median X 0.29 0.25 0.06 - 0.12 020

Maximum 0.32 0.34 0.18 031 026 )
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GWTT, 10/18/95, Fractur

e
: Using values (for equfi
: Added source of water above ri

57 kW/Ac, Grid=30X15,

Rock Matrix=

: Rock Matrix

; mat nad

drock

2 h—-ofCractio- 4

A

tin) from NITAO,

37.84m wide,

- Equivalent Continuum (9,9)
1988
ght fracture (col n), made n

1 huge

Top Row NOT Huge, Bottom Row Remains Huge.
Permeability of Rock-Matrix Matrix = 1.9E-17m"~2, Bulk Permeability of

por permx permy cwet spht
matrl 2 2.480E+03 1.100E-01 1.800E-14 1.800E-14 1.800E-14 2.340E-00 8.400E+02
: comp expan cdry tortx

0.0000E+00 0.0000E-00 1.9000E-00 5.0000E-01

irp rp(1l) rp(2) rp(3) rp(4) rp(6)

9 1.9000E-17 5.7880E-07 1.7980E+00 1.1000E-01 0.00

iecp  cp(l) Cp(2)

9 1.0000E-11 1.3120E-04 4.2300E-00 1.8000E-03 1.00

: Fracture Zone

¢ mat nad

CPp(3) Cp(4)

Ep(7)

(
O0CE+00 0.0000E+00 0.0000E+00

cp(6) cp(7)

00E+00 0.0000E-02 0.0000E+00

H drock por permx permy cwet spht
matr2 2 2.480E+03 1.000E-01 1.000E-10 1.000E-10 1.000E-10 2.340E-00 8.400E+02
comp expan cdry tortx
0.0000E+00 0.0000E-00 1.9000E-00 5.0000E-01
irp rp(l) rp(2) rp(3) £p(4) rp(6) rp(7)
7 5.0000E-01 0.0000E-09 1.0000E+00 0.0000E-01 0.0000E+00 0.0000E+00 0.0000E+00
¢ icp cp(l) Cp(2) cp(3) cp(4) cp(6) cp(7)
11 5.0000E-01 0.0000E-09 1.0210E-04 1.0000E-00 1.0000E+00 2.0000E-02 0.0000E+00
; Heater
: mat nad drock por permx permy cwet spht
matr3 2 2.480E+03 1.000E-06 3.330E-99 3.330E-99 3.330E-99 2.340E-00 8.400E+02
comp expan cdry tortx
0.0000E+00 0.0000E-00 1.9000E-00 5.0000E-01
irp rp(l) rp(2) rp(3) rp(4) rp(6) rp(7)

11 8.0000E-01 0.0000E-09 1.0210E-04 1.00

7 8.0000E~01 0.0000E-09 1.0000E+00 0.0000E+00 0.00

icp  cp(l) cp(2)

cp(3) cp(4)

:reqd blank line
15ARAM—--~1———-*———-2————*—-——3--—-*——-—4-———*————5—-——*-———

0CE+00 0.0000E+00 0.0000E+00

Cp(6) Cp(7)

O00E+00 1.0000E+00 2.0000E-02 0.0000E+00

——— ke J—_%x____g

‘noit kdt cyc sec «cypr diffo texp (mop(i),i 17)
: 12345 9 1011121314151617
0 2 99999 0 550 2.1300E-05 1.8000E+00 0 0 0 0 0 0 O 0000000041
: tstart timax deltn deltmx elst redlt scale
0.000E+00 1.000E+05 -1.000E+00 0.000E+00 A 35 1.000E+0l1 0.000E+00 0.000E+00
dlt(i)..

1.000

wup
1.000E-05 1.000E+00 0.000E+00 0.000E+00 0.000E+00 1.000E-08

rel re2 u

dep(1)

1.00000000E+05

wnr

dep(2)

2.00000000E-01

E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

2.00000000@
START——-—I————*—-——2—-——*~~——3—~——*~——~4————*————5-———*————6—-——*——-»7————*————8
RPSAP-___1__-_*___—2___~*~§_—3-—__*—_-—4—-—_*—_—-5__—_*_-_-6__—_*___~7__—_*-_*_8
POATP rp(l) Ip(2) rp(3) Ip(4) ( r

P(6) rp(7
7 2.0000E-01 0.0000E+00 1.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0500é+00
1P cp(1) Cp(2) Cp(3) Cp(4) Cp(6) Cp(7)
'll 2.0000E-01 0.0000E+00 1.1000E-05 1.0000E+05 1.0000E+00 3.5000E-01 0.0000E+00
TIMES—-——l————*—-——2————*—--—3-———*————4-———*———-5————*————6-——-*—-——7————*———-8
iti ite delaf tinter N
12 12 3.1700E+00 2.0000E+00 Aﬂ\ ’ -
T ) bw,ﬁmem Uri“hv V
T otis(1)t tis(2) tis(3) ..... 4+ s 3 7 g
1.000E-03 1.000E-01 1.000E-

1.000E+02 5.000E+02 1.000E+03 1.000E+04

2 19 ¢

00 1.000E+01 2.000E+

te

0l 4.000E+0l 6.000E+01 8.000E+01
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EVAP
A 15
A 17 B
A 19 .
- o et e i i B 1 7 ) . B
— B 17 Hox T Jde ae N _
U S R 't )
— N 15 SRS IS - e
R 13 Hronn
T N 19 L
N 20 ‘
i e * SR ‘ ]
‘ :req blank line?
a— T .
OPTN =—m=lommo ¥ mm 2w ¥mee e 3o X fm ¥ §om K __%____]____%.___§
: ilimsl idsolc knudsn ipctem ivplow ilopt
T ) 0 1 0 1 1 0 ~
e DTSTP=—e=lo———Kmmmm2mm k3K f k5K e ¥ T _X.—__§
S SOP dpgmx dsgmax dtmax dxmax
"8.000E+02 2.500E-01 2.000E+01 2.500E-01
— b~ ELEME )
: el ne nsqg nad mal ma2 volx g9 m R —
NI : T,Z'\
- A 1 0 0 matrl 1.6282E+00 ©.
A 2 0 0 matrl 4.0704E+00 ,\m’QVQV L
- T A 3 0 0 matrl 8.1409E+00 b hor ]
A 4 0 0 matrl 8.1409E+00 A { e
Eam et a3 5 0 0 matrl 8.1409E+00
A 6 0 0 matrl 8.1409E+00 e
e b A 7 0 0 matrl 8.1409E+00
— M 28 0 0 matrl 1.0208E+01 o Z ;l
B ™7 M 29 0 0 matrl 4.3384E+00 AL ADTS
M 30 0 0 matrl 2.0416E+10 A \
N 1 0 0 matr2 5.1039E+11 ~_.< S
e N 2 0 0 matr2 1.2760E+00
- N 3 0 0 matr2 2.5520E+00 I .
T T L el nl oe2 n2 nsq ndl nd2 isot d1 a2 areax betax
R S A 1 B 1000 1 1.595E~01 2.500E-01 5.104E+00 0.000E+00 O
A 2 B 2000 1 1.595E-01 2.500E-01 1.276E+01 0.000E+00 0 ———
_— N SN | 3B 3000 1 1.595E-01 2.500E-01 2.552E+01 0.Q00E+00 0
o) 28 0 29 000 1 2.000E+01 8.500E+00 2.035E-01 1.000E+00 0
- T o 29 0 30000 1 8.500E+00 4.000E+00 2.035E-01 1.000E+00 0
J :reqd blank line
o ' + GENER-—==l-=—=¥mom o2 ¥ oo o 3 c oK o fom K me o B oK e fmm ke Kk __g
—_— s iy el ne sl ns nsq nad nads 1tb itp itb gx ex hg
. A 15 FLX 1 0 0 0 11 HEAT 0.0000E+00 0.00E+00 0.000E+00
- T 0.0000E+00 3.1536E+08 6.3072E+08 1.2614E+09 —— .
1.8922E+09 3.1536E+09 6.3072E+09 1.8922E+10
3.1536E+10 3.1536E+11 3.1536E+12 o )
4.53E+01 3.32E+01 2.73E+01 1.97E+01
1.49E+01 9.84E+00 5.73E+00 3.07E+00 o )
2.00E+00 4.99E-01 2.52E-02 S—
o ITFIX 1 G0 T 0 11 HEAT b 0.0000E+00 0.00E+00 0.00 ()g
0.0000E+00 3.1536E+08 6.3072E+08 1.2614E+09 — S
1.8922E+09 3.1536E+09 6.3072E+09 1.8922E+10
3.1536E+10 3.1536E+11 3.1536E+12 I
2.27E+01 1.66E+01 1.36E+01 9.85E+00
7.45E+00 4.92E+00 2.86E+00 1.54E+00 o
2.50E-01 1.26E-02
' +-00E+00 ° :reqd blank line o
i
INCON R —
- ) T : el ne nsq nadd porx _
I A 1 0 0 0.000C00E+00 S
x1 X2 X3 e s
- + 1.000000E+05 3.000000E-01 2.500000E+01
B 1 0 0 0.000000E+00
— e o it e A S AR -~ -
—— - e B s
e




1.000000E+05
1 0 o 0.000000E+00
1.000000E+05
1 0 0 0.000000E+00
1.000000E+05
2 0 0 0.000000E+00
1.000000E+05

~~--  :reqd blank line

SOLVE

:precond accel
BAND

nz
30

nx
15

ibug
NONE

ENDCY

Nda:To

3.000000E-01"
1.000000E-09
3.000000E-01
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GWTT,
: Using values (for equiv contin) from NITAQ, 1988
: Added source of water above right fracture (col n

two heaters, left is hot at ~114 kw/ac,
57 kW/Ac, Grid=30X15, 37.84m wide,

), made n 1 huge
cool heater is on right at

Top Row NOT Huge, Bottom Row Remains Huge. T
Heaters in col A & 0 elem 15-19
¢ Permeability of Rock-Matrix Matrix = 1.9E-17m~2, Bulk Permeability of e
: Rock Matrix=
: A geothermal gradient of 0.025 K/m is included S
ROCKS——~—1~——~*————2-———*————3————*————4——-—*——-—5———-*————6-———*——-—7————*—-——8 i
Rock Matrix
mat nad drock por permx permy permz cwet spht
matrl 2 2.480E+03 1.100E-01 1.800E-14 1.800E-14 1.800E-14 2.340E-00 8.400E+02 J——
comp expan cdry tortx _ —
0.0000E+00 0.0000E-00 1.9000E-00 5.0000E-01
irp  p(1l) rp(2) rp(3) rp(4) rp(s) rp(6) rp(7) _
9 1.9000E~17 5.7880E-07 1.7980E+00 1.1000E~01 0.0000E+00 0.0000E+00 0.0000E+00
icp  cp(l) cp(2) cp(3) cp(4) cp(5) cp(6) cp(7)
9 1.0000E-11

1.3120E-04 4.2300E-00 1.8000E-03 1.0000E+00 ¢.0
Rock Matrix horizontal boundary, high heat capacity
: mat

nad drock

: por permx permy permz cwet spht .
matr2 2 2.480E+03 1.100E-01 1.800E-1l4 1.800E-14 1.800E-14 2.340E-00 8.400E+22 M_‘
comp expan cdry tortx — -
0.0000E+00 0.0000E-00 1.9000E-00 5.0000E-01
irp rp(l) rp(2) rp(3) rp(4) rp(5) rp(6) Ip(7)
? 1.9000E-17 5.7880E-07 1.7980E+00 1.1000E-01 0.0000E+00 0.0000E+00 0.0000E+00
icp  op(1) cp(2) cp(3) cp(4) cp(5) cp(6) cp(7) e .
9 1.0000E~11 1.3120E-04 4.2300E-00 1.80

00E-03 1.0000E+00 0.0000E-02 0.0000E+00
Fracture Zone

: mat

: nad drock por permx permy permz cwet spht R
matr3 2 2.480E+03 1.000E-01 1.000E~10 1.000E-10 1.000E-10 2.340E-00 8.400E+02
comp expan cdry tortx T
Q.OOOOE+OO 0.0000E-00 1.9000E-00 5.0000E-01 R
irp rp(l} rp(2) rp(3) rp(4) rp(5) rp(6) rp(7) e
7 5.0000E-01 0.0000E-09 1.0000E+00 0.0000E-01 0.0000E+00 0.0000E+00 0.0000E+00
. 1cp  cp(l) cp(2) cp(3) cp(4) cp(5) cp(6) cp(7) B
11 5.0000E-01 0.0000E-09 1.0210E-04 1.0000E-00 1.0000E+00 2.0000E-02 0.0000E+00
Heater e
mat nad  drock por permx permy permz cwet spht R
matrd 2 2.480E+03 1.000E-06 3.330E-99 3.330E-99 3.330E-99 2.340E-00 8.400E+02
comp expan cdry tortx
0.0000E+00 0.0000E-00 1.9000E-00 5.0000E-01
irp rp(l) rp(2) rp(3) rp(4) rp(s) rp(6) £p(7)
7 8.0000E-01 0.0000E-09 1.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 N
¢ 1cp Cp(1l) cp(2) cp(3) Ccp(4) cp(5) cp(6) cp(7)
11 8.0000E-01 0.0000E-09 1

-0210E-04 1.0000E+00 1.0000E+00 2.0000E-02 0.0000E+00

orpaen iz v

4 I -
rl;1‘\'r3“" -

000E-02 0.0000E+00  ~mm —

10/27/95, Fﬂ4§%g§§:20ne, Two Heaters, Equivalent Continuum (9,9) S B s
Right heater has 1 cm fracture from the surface
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:reqd blank line

PRESURSISEIREIE S

* 2 I e ey B ittt " ST -SSP, ISR P |
6
PARAM-~--1----*—-c-2-——

5
:noit kdt cyc sec cypr diffo texp mgpgl

’ st i ey

( y, 1 =1,17)
1 456 7 89 1011121314151617

0 41
0 2 99999 0 550 2.1300E-0S 1.2022E+00 Oegsg 00 gfo 00 geglg 00 04 R
timax deltn eltmx i
.0 Ogggigg 1.000E+05 -1.000E+00 O0.000E+00 A 35 1.000E+01 0.000E+00 0.0 e
: dlt(i)..

.000E+00
.l 000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 C.0

dfac
: re2 u wup wnr )
'1.083::-05 1.000E+00 0.000E+00 0.00CE+00 0.000E+00 1.000E-08 o
: dep(2) dep(3) " . )
l -
l.OgggéO())OE+05 2.00000000E-01 2.00000000E+01 Y ZQ ZZ%,
N TN G SN S SR DI SR B B it At theteind O — L
________ *____8
_____ [Py SR S SIS S S itatutal 7 o .
) T rp(5) £p(6) rp(7) e
i 2 rp(3) rp(4) D 00
irg ooggx(aif)n O.OO(r)glE:H))O 1.0000E+00 0.0000E+00 o.oooox-(:;?o o.ogg?aoo o.gg?g};:», S
. icp 2 cp(3) cp(4) cp ) 00 e
.licg 0088](35())1 o.ooggéM)m 1.1000E-05 1.0000E+05 1.0000E+00 3.5000E-01 0.0000E+ -
’;IMES——-——l-——-*—-——2—-——*-——-3————*————4-———*————5---—*————6————*————7-—--*—-——8
. iti ite delaf tinter
12 12 3.1700E+00 2.0000E+00 ) B
tis(1l) tis(2) tis(3) ...

.000E+01
1.000E-03 1.000E-0l1 1.000E-00 1.000E+01 2.000E+01l 4.000E+01 6.000E+01 8
1:000E+02 5.000E+02 1.000E+03 1.000E+04

EVAP
15
17

ZZZZZZZE> PP
=
-

:req blank line?

———— K e —
OPTN =—-—lomm=%mmm=2mmmm¥om oo 3omm oK oo oo mm X mmm oG Koo m oo m oK oo T 8 e
jlimsl idsolc knudsn ipctem ivplow ilopt e
0 1 0 1 1 0
—m K ot e
DTSTP----lommm*=mm—2mmm=¥——m=3mmoakomm—gumo ¥ ommo§om o Koo mfom koo 8
dpgmx dsgmax dtmax dxmax et e

.8.000E+02 2.500E-01 2.000E+01 2.500E-01
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ELEME

el ne nsq nad mal ma2 volx

B B e

1 0 0 matr2 2.5520E+00
2 0 0 matrl 6.3800E+00
A 29 0 0 matrl 5.4230E+00
A 30 0 0 matr2 2.5520E+00
B 1 0 0 matr2 4.0000E+00
B 2 0o 0 matrl 1.0000E+01
M 29 o 0 matrl 8.3300E+00
M 30 0 O matr2 3.9200E+00
N 1 0 0 matr3 7.9987E+l2
N 2 0 0 matr3 1.9997E-01
N 30 0 0 matr3 7.9987E-02
o] 1 0 0 matr2 2.5520E+00
0 ij4 0 O matrl 6.3800E-OL
0 15 0 O matr4 3.2219E-01
0] 16 0 O matra 3.2218E-01
6] 17 0 © matr4a 3.2219E-01
o] 18 0 O matr4 3.2219E-01
0] 19 0 0 matrda 3.2218E-01
6] 20 0 O matrl 6.2205E-01
0] 30 0 0 matr2 2.5520E+00
:reqd blank line
CONNE
el nl e2 n2 nsq ndl nd2 isot dl
A 1B 1000 1 1.595E-01 2.50
0 29 O 30 0 0 0 1 8.500E+00 4.00
:reqd blank line
GENER--—-l—-——*-—-—z——-—*—-——3--——*—-——4—
el ne sl ns nsq nad nads ltb itp itb
A 15 FLX 1 0 o] 0 11 HEAT b

.0000E+00 3.1536E+08 6.3072E+08 1.2614
.8922E+09 3.1536E+09 6.3072E+09 1.8922
.1536E+10 3.1536E+11 3.1536E+l2
.53E+01 3.32E+0l 2.73E+01 1.97E+01
_49E+01 9.84E+00 5.73E+00 3.07E+00
.00E+00 4.99E-01 2.52E-02

NS WO

0 19 FLX 1 Q 0 0 11 HEAT b

L1536E+10 3.1536E+11 3.1536E+12
.27E+01l 1.66E+01 1.36E+01 9.85E+C0
.45E+00 4.92E+00 2.86E+00 1.54E+00
.00E+00 2.50E-01 1.26E-02

- WO

INCON

el ne nsg nadd porx
% 1 0 O 0.000000E+00

: X1 X2
0.100000000000E+06 (0.300000011921E+00

1 0 0 0.000000000E+00
.100000000000E+06 0.100000011921E-09

o Z

30 0 0 0.000000000E+00
.100000000000E+06 0.300000011921E+00
:reqd blank line

[oNe]

SOLVE
:precond accel nz nx ibug
BAND NONE 30 15

ENDCY

.0000E+00 3.1536E+08 6.3072E+08 1. 2614E+09
.8922E+09 3.1536E+09 6.3072E+09 1. 8922E+10

d2 areax betax S

OE-01 8.000E+00 0.000E+00 ©

0E+00 3.190E-01 1.000E+00 O

___*____5_-__*____5____*____7__—_*-_—-8 e e s
gx ex hg

0.0000E+00 0.00E+00 0.000E+00
E+09
E+10 IR

0.0000E+00 0.00E+00 0.000E+00

:reqd blank line //& .‘&)\ S

%3
0.101999998093E+02 ) o

0.101999998093E+02

0.244500007629E+02

R e

T S

BWLJVA

R

.ﬂaf,;w/ /\rreaux—n_ > &“'}C)
-{(l-t1c .

_mzl,\ O‘F/o 2.7‘ .

A 14; A To.
B4, ..., 20
;“§<‘%1@k ;uf‘i“L)WL;Qq”,
Doe, . .. y w0

le. O 2a

B WV R, 4
N 14, ..;1t0
L lfIr R

1;

l»uo'_'c

kS

WA

a
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. Thermal KTI, 12/11/95, Fracture Zone, 2 Heaters, Equivalent Continuum (9,9) I;ARAM——--1————*—-—-2——-—*----3—-°-*‘--'4-""*““5""*""6“"*"“7"“*““8
e e e . : This analysis is to assess localized drying model (LD) of Buscheck :noit kdt cyc sec cypr diffo texp (mop(i).,1i =1,17)
: zone of low conductivity backfill around heaters B . 123456 789 1011121314151617
S . zone= A&O 14,20 B,C,D,L,M,N 14-20 .305&.4425 W/m-C k=40 Darcy ) 0 2 99999 0 550 2.1300E-05 1.8000E+00 0 0 0 0 0 0 000000000471
: Right heater has a 1 cm fracture from the surface S cmmmebe . tstart timax deltn deltmx elst gf redlt scale ‘
: Using values (for equiv contin) from NITAO, 1988 0.000E+00 1.000E+05 —1.000E+00 0.000E+00 A 35 1.000E+0l 0.000E+00 0.000E+00 )
. Added source of water above right fracture (col n), kept n 1 small R T dlt(i).. M-—’d
two heaters, left is hot at ~1l4 kW/ac, cool heater is on right at T - 1 .000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 l
- 114 kW/Ac, Grid=30X15, 18.92m Wide, Top Row NOT Huge, Bottom Row Remains Huge. . )
: changed element n 1 to constant flux at le-6 kg/s and not constant head At el rel re2 u wup wnr dfac :
B T : Heaters in col A & O elem 15-19 1.000E-05 1.000E+00 0.000E+00 0.000E+00 0.000E+00 1.000E-08 .
: Permeability of Rock-Matrix Matrix = 1.9E-17m~2, Bulk Permeability of . JRETERSS T :
: Rock Matrix= . dep(l) dep(2) dep(3) !
: A geothermal gradient of 0.025 K/m is included U 1.00000000E+05S 2.00000000E-01 2.00000000E+01 e —
e T - [0 ) 4 T B B il et e e Bttt Bl bbbl Atk aieiatated I START————1————*——-—2——-—*————3--——*——-~4-~-—*--—-5"—-*""5"“*““7'"'*““5 e s e
L T T : Rock Matrix RPCAP—-——l-—--*———-2——-—*————3-—--*-—--4-"'*““5“"‘*“"5""*"'"7""*"’_8 I L
: e e irp rp(l) rp(2) rp(3) rp(4) rp(5) rp(é) rpi7)
\eeiemiemeeee .. Mat nad - drock por permx permy permz cwet spht 7 5 0000E-01 0.0000E+00 1.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 1
\ matrl 2 2.480E+03 1.100E-01 1.800E-14 1.8COE-14 1.800E-14 2.340E-00 8.400E+02 S — —  : icp cp(l} cp(2) cp(3) cp(4) cp(5) cp(6) cp(7) -
o : 11 2.0000E-01 0.0000E+00 1.1000E-05 1.0000E+05 1.0000E+00 3.5000E-01 0.0000E+00
ettt . comp expan cdry tortx o S
0.0000E+00 0.0000E-00 1.9000E-00 5.0000E-01 P JUNRENPRESN TIMES____l____*____2___-*_-_-3—---*——-—4—--—*————5————*-———6-—--*--—-7----*—--—8
N 8 2 < B o I B 9 rp(2) rp(3) rp(4) rp(5s) rp(6) rp(7) : DU
9 1.9000E-17 5.7880E-07 1.7980E+00 1.1000E-01 0.0000E+00 0.0000E+00 0.0000E+00 - ——eeeeee— . 4§ ite delaf tinter
e v 3 2CP . €CP(1) cp(2) cp(3) cp(4) cp(5) cp(6) cp(7) 12 12 3.1700E+00 2.0000E+00 }
9 1.0000E-11 1.3120E-04 4.2300E-00 1.8000E-03 1.0000E+00 0.0000E-02 0.0000E+00 __ _ .. . . . __ : l
e e N : . : tis(l) tis(2) tis(3) ... |
: Rock Matrix horizontal boundary, high heat capacity U 1.000E-03 1.000E-01 1.000E-00 1.000E+0l 2.000E+0l 4.000E+01 6.000E+01 8.000E+0]l oot
; 1.000E+02 5.000E+02 1.000E+03 1.000E+04
: mat nad drock por permx permy permz cwet spht .
matr2 2 2.480E+03 1.100E-01 1.800E-14 1.800E-14 1.800E-14 2.340E-00 8.400E+22 e T BUAP
et e e % A 15
comp expan cdry tortx [ — - A 17
A . 0.0000E+00 0.0000E-00 1.9000E-00 5.0000E-01 A 19
' ¢ irp  rp(l) rp(2) rp(3) rp(4) rp(5) rp(6) rp(7) I SN B 17
9 1.9000E-17 5.7880E-07 1.7980E+00 1.1000E-01 0.0000E+00 0.0000E+00 0.00O00E+00 T N 10
T iep cp(l) cp(2) cp(3) cp(4) cp(5) cp(6) cp(7) N 14
9 1.0000E-11 1.3120E-04 4.2300E-00 1.8000E-03 1.0000E+00 0.0000E-02 0.0000E+00 ~ =~ ===~ R N 15
Fracture Zone e [ N 17
e N 19
: mat nad drock por permx permy permz cwet spht e e e e N 20
e matr3 2 2.480E+03 1.000E-0Ol1 1.000E-10 1.000E-10 1.000E-10 2.340E-00 8.400E+02 o N 25
:  comp " expan cdry tortx - ’ . i :req blank line?
J 0.0000E+00 0.0000E-00 1.9000E-00 5.0000E-01 :
3 irp  rp(l) rp(2) rp(3) rp(4) rp(5) rp(6) rp(7) e e 4 OPTN —mmmlemm—*—mmm2mmceKmmmm 3o oo Ko mmofom oK 5o Koo fom o= X oo
R i 7 5.0000E-01 0.0000E-09 1.0000E+00 0.0000E~01 0.0000E+00 0.0000E+00 0.0000E+00 {1imsl idsol knudsn ipctem ivplow ilopt
N1 icp cp(l) cp(2) cp(3) cp(4) cp(5) cp(6) cp(7) e JURRIS ST lrgs i S? c 5 pl El> OP
e p*___ 11 5.0000E-01 0.C000OE-09 1.0210E-04 1.0000E-00 1.0000E+00 2.0000E-02 0.0000E+00 )
N ;/Heater . e e B S B B il oot ettt e
. ‘I\m mat nad  drock por permx permy permz cwet spht S St S dpgmx dsgmax dtmax dxmax
R - :atr4 2 2.480E+03 1.000E-06 3.330E-99 3.330E-99 3.330E-99 2.340E-00 8.400E+02 B 1 §.000E+02 2.500E-01 2.000E+01 2.500E-01 E mee—
S — A-.H\_A.;,-_;‘;\ : comp expan cdry tortx : . .
0.0000E+00 0.0000E-00 1.9000E-00 5.0000E-01 i Croee T ELEME
- T : irp rp(l) rp(2) rp(3) rp(4) rp(5) rp(6) rp(7) : el ne nsq nad mal ma2 volx I
7 8.0000E-01 0.0000E-09 1.0000E+Q0 0.00C0E+00 0.0000E+00 0.0C00E+00 0.0000E+00 R R i
e 2 2CP CP(L) cp(2) cp(3) cp(4) cp(5) cp(6) cp(7) A 1 0 0 matr2 1.2800E+00 ]
11 8.0000E-01 0.0000E-09 1.0210E-04 1.0000E+00 1.0000E+00 2.0000E-02 0.0000E+00 ~ [SSNG SN 2 0 0 matrl 3.2000E+00
o i e - A 3 0 0 matrl 6.4000E+00
Backfill A 4 0 0 matrl 6.4000E+00 S
: ) - - 7oA 5 0 0 matrl 6.4000E+00 ‘
o : mat nad drock por permx permy permz cwet spht A 6 0 0 matrl 6.4000E+00 mm__wa—‘+
matr5 2 2.480E+03 1.100E-01 4.000E-11 4.000E-11 4.000E-11 0.425E-00 8.400E+02 Rt Y - 7 0 0 matrl 6.4000E+00
o : { A 8 0 0 matrl 6.4000E+00 o
: comp expan cdry tortx FE - “m..w,,,q:w A 9 0 O0 matrl 6.4000E+00
e e e 0.0000E+00 0.0000E-00 0.3050E-00 5.0000E-01 i A 10 0 O matrl 3.2000E+00
irp  rp(l) rp(2) rp(3) rp(4) rp(5) rp(6) rp(7) . v A 11 0 0 matrl 1.6000E+00 T T
e 9 1.9000E-17 5.7880E-07 1.7980E+00 1.1000E-01 0.0000E+00 0.0000E+00 0.0000E+00 A 12 0 0 matrl 8.0000E-O1
- e e icp  cp(1) cp(2) cp(3) cp(4) cp(5) cp(6) cp(7) A 13 0 0 matrl 4.8000E-01 e e
9 1.0000E-11 1.3120E-04 4.2300E-00 1.8000E-03 1.0000E+00 0.0000E-02 0.0000E+00 A S 14 0 0 matrS 3.2000E-01
e e e e e . A 1s 0 0 matr4 1.6160E-01 .
:reqd blank line e SRR W A 16 0 O matr4s 1.6160E-01
R - A 17 0 0 matr4 1.6160E-01
T T e e - e o L. A 18 0 0 matr4 1.6160E-01 S
—— T e A 19 0 0 matra 1.6160E-01
i TTTTT—— - - B A 20 0 0 matr5 3.1200E-01 B e
T T s - —~—==t= A 21 0 O matrl 4.8000E-0l
- - o e e et e e A 22 0 0 matrl 8.0000E-01 e
e S Bty Y N 23 0 0 matrl 1.6000E+00
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N =W O

24 0 0 matrl 3.2000E+00
25 0 0 matrl 6.4000E+00
26 0 0 matrl 6.4000E+00
27 0 0 matrl 6.4000E+00
28 0 O matrl 6.4000E+0Q0
29 0 0 matrl 2.7200E+0Q0
30 0 0 matr2 1.2800E+30
1 0 0 matr2 2.0480E+00
2 0 0 matrl S5.1200E+00
1 0 0 matr3 .9993E-02
2 0 0 matr3 .9983E-02
3 0 0 matrl .9997E-01
4 0 0 matr3 .9997E-01
5 0 0 matr3 .9997E-01
6 0 0 matr3 .9997E-01
7 0 0 matr3 .89997E-01 C)
8 0 0 matr3 .9997E-01 ~
9 0 0 matr3 .9997E-01
10 0 0 matr3 .9983E-02
11 0 0 matr3 .9992E-02
12 0 0 matr3 .4996E-02
13 0 0 matr3 .4997E-02
14 0 0 matrs .9983E-03
15 0 0 matrs .0492E-03
16 0 0 matrs .0490E-03
17 0 0 matrs .0492E-03
18 0 0 matrs .0492E-03
19 0 0 matrs .0490E-03
20 0 O matrs .7484E-03
21 0 O matr3 .4997E-02
22 0 0 matr3 .4996E-02
23 0 0 matr3 .9992E-02
24 0 0 matr3 .9983E-02
25 0 0 matr3 .9997E-01
26 0 0 matr3 .9997E-01
27 0 0 matr3 .9997E-01
28 0 0 matr3 .9997E-01
29 0 0 matr3 .4986E-02
30 0 0 matr3 .9993E+32
1 0 0 matr2 -2720E+00
2 0 0 matrl .1800E+00
3 0 0 matrl .3600E+00
4 0 0 matril -3600E+00
5 0 0 matrl .3600E+00
6 0 0 matrl .3600E+00
7 0 0 matrl -3600E+00
8 0 0 matrl .3600E+00
39 0 0 matrl .3600E+00
10 0 0 matrl .1800E+00
11 0 O matri .5900E+00
12 0 0 matrl .9500E-01
13 0 0 matrl .7700E-01
14 0 0 matrs .1800E-01
15 0 0 matr4 .6059E-01
16 0 O matr4 .6059E-01
17 0 0 matr4 .6059E-01
18 0 0 matr4 .6059E-01
19 0 0 matr4 .6059E-01
20 0 0 matrs .1005E-01
21 0 0 matrl .7700E-01
22 0 0 matrl .9500E-01
23 0 0 matrl .5900E+00
24 0 0 matrl .1800E+00
25 0 0 matril .3600E+00
26 0 0 matrl .3600E+00
27 0 0 matrl .3600E+00
28 0 0 matrl .3600E+00
29 0 0 matrl .7030E+00
30 0 0 matrz .2720E+30
:reqd blank line
15 FLX 1 0

-0000E+00 3.1536E+08 6.3072E+08 1.2614E+09
-8922E+09 3.1536E+09 6.3072E+09 1.8922E+10
.1536E+10 3.1536E+11 3.1536E+12

-53E+01 3.32E+01 2.73E+01 1.97E+01

<49E+01 9.84E+00 5.73E+00 3.07E+00

.00E+00 4.99E-01 2.52E-02

x1 X2 X3
1.000000E+05 6.903128E-01
1 0 0 0.000000E+00
1.000000E+05 6.903128E-01

0 0 11 HEAT b 0.0000E+00 0.00E+00 0.000E+00

1.267301E+01

1.267301E+01

1/4/7(,

o e e

J-—-

Uy (ot et (4 )<w/am..)
Thomd Lond

ncadbd

Two Heaters with Fracture at Right

Tt

2h-wdTMP.xyp :
i
300 -4 oo oo oo
1 i Left (Hot) Camste
250 1
< 200 -
- ' |
e : % ............ é ............ F
ai 150 ] i
: ] e
= ] .:
100 - E
: AL
50
0t s S———————— e s

0.0001 0.001 0.01 0. 1 10 100 1000

Time (yr) i

10000 100000
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el 1

N Re n...’/ Aaar . W M ﬁ.’\J’ aaaaa M,&

;,,_ﬂ@,,,mm .,

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

[eRoNoNoNsRaNaolofeNoeNoRoNe Nl

i A ©.319
g B o.g
[ C oS
i D [.O 2.5l e =t
_ - 2.0 o dl.70 € —if
E 3.0 L L.DS
R N U {p .16 &~-to
B} H 1. (g l.jo @-(O
S I 3.0 2 &s -
I I 2.0 Mi 20 €~ l
K [.D 9.Slexv
L 0.5 t 16e-cv
I 1 ©FI
I A 0.00998 9. %92¢ - ¢
e @ O3S 3 oveqL
B W&A—Q,QDJWM, 2h— _\A)Ahi I[
_ e (ENER-— - | - oo ¥ 2 A3 K g KB K fm o KemnT oKX
: el ne sl ns nsq nad nads ltb itp itb  gx
T T e A 1 FLX 1 0 0 0 O WATE b 3.0300E-12
B 1 FLX 1 0 0 O 0 WATE b 4.7600E-12
e C 1 FLX 1 0 0 0 0 WATE b 4.7600E-12
D 1 FLX 1 0 0 0 0 WATE b 9.5100E-12
I — E 1 FLX 1 0 0 O 0 WATE b 1.9000E-11
F 1 FLX 1 0 0 0 0O WATE b 2.8500E-11
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. lbulk (equivalent continuum model) Backfill - o

kf = 3.9 107-12; km = 3.9 10~-14; ‘ -
pf = 0.0018; pm =0.5000;
pb = pf + (l-pf) pm; T
kb = kf pf + km (1-pf); .

: sbmax = pm (1l-pf)/pb;

i {pb, kb} [ .

* -14 "Lfa\cfo

; {0.5009, 4.59498 10 ) \ \ o

' kf pf

: -15

; 7.02 10

Hbulk (equivalent continuum model) TCw

kf = 3.9 10%-12; km = 9.7 10°-19;
pf = 0.0018; pm =0.0807;
pb = pf + (1-pf) pm;

kb = kf pf + km (1-pf);
sbmax = pm (l-pf)/pb;
{pb, kb}

-15
{0.0823547, 7.02097 10 }

Bbulk (equivalent continuum model) PTn

xf = 3.9 104-13; km = 3.9 10°-14;
pf = 0.0018; pm =0.4210;

pb = pf + (1-pf) pm;

kb = kf pf + km (1-pf);

sbmax = pm (1-pf)/pb;
{pb, kb}

-14
{0.422042, 3.96318 10 }

Bbulk (equivalent continuum model) TSw

kf = 3.9 10~-12; km = 1.9 10*-18;
pf = 0.0018; pm =0,1390;

pb = pf + (1-pf) pm;

kb = kf pf + km (1-pf);

sbmax = pm (l1-pf)/pb;

{pb, kb}

-15
{0.14055, 7.0219 10 }

i ibulk (equivalent continuum model) TSv

xf = 3.9 10~-12; km = 1.9 107-18;
pf = 0.0018; pm =0.0650;
pb = pf + (1-pf) pm;

b = kf pf + km (1-pf);
sbmax = pm (1-pf)/pb;
{pb,kb}

-15
{0.066683, 7.0219 10 }

Hlbulk (equivalent continuum model) CHnv

3.9 10~-13; km = 2.7 107-14;
0.0018; pm =0.3310;

pf + (1- pf) pm;

kf pf + Jm (1-pf);

sbmax = pm (1- pf)/pb;

{pb, kb]

=]
[
non

3

-14
{0.332204, 2.76534 10 }

B bulk (equivalent continuum model) CHnz

KE = 3.9 107-12; km = 2.0 10~-18;
pf = 0. 0018; pm =0.3060;

pb = pf + (1- pf) pm;

Xb = kf pf + km (1-pf);

sbmax = pm (1-pf)/pb;
{pb, kb}

-15
{0.307249, 7.022 10 }
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Test Data for Multiflo simulator (initial data :
March 1, 1996
added 0.3 mm/yr infiltration using source terms,
. heat added to 8 elements
set upper element to large heat capacity
tspa9 uses results from 2M yrs of tspa8

2D, Yucca Mt.)

not bcon

RSTART O
XYZ - 1 table look-up,; pref = ref. press.
RADIAL = 0 correlations; tref = ref temp.
OTHER -
:grid geometry nx ny nz ivplwr lpvtab idir pref tref href
Grid XY2Z 19 1 43 1 1 o] 0
Monitor
135
debug 1
0
Pckr .relative perm and pc keyword
: i type-curv swir rpm(lamda) alpha pcwmx sgc iecm
swirm rpm(lamda) alpham phim phif permm permf
1 Vvan-Gen 0.040 .7635 1.315e-5 50. 0. 1
0.002 0.3600 8.4e-7 .087 1.8e-3 9.7e-19 3.9e-12
2 Van-Gen 0.040 .7635 1.315e-5 50. 0. 1
0.100 0.8500 1.53e-7 .421 1.8e-3 3.9e-14 3.9e-13
3 Van-Gen 0.040 .7635 1.315e-5 50. 0. 1
0.080 0.4400 5.8e-7 .139 1.8e-3 1.9e-18 3.9e-12
4 Van-Gen 0.040 .7635 1.315e-5 50. 0. 1
0.080 0.4438 5.8e-7 .065 1.8e-3 1.9e-18 3.9e-12
5 Van-Gen 0.040 .7635 1.315e-5 50. 0. 1
0.041 0.7400 1.63e-6 .331 1.8e-3 2.7e-14 3.9e-13
6 Van-Gen 0.040 .7635 1.315e-5 50. 0. 1
0.110 0.3800 3.13e-7 .306 1.8e-3 2.0e-18 3.9e-12
7 Vvan-Gen 0.040 .7635 1.315e-5 50. 0. 1
swirm rpm(lamda) alpham phim phif permm permf
s 0.010 0.7000 1.1le-5 0.50 1.8e-3 3.9e-14 3.9e-12
0 :blank line
Debug 1
0
Thermal prop
no rho cpr ckdry cksat crp crt tau cdiff cexp enkd
1 2.580e+03 728.0 1.69 2.23 0 0 .5 2.13e-5 1.8 1.
2 2.580e+03 422. 0.61 0.81 0 0 .5 2.13e-5 1.8 1.
3 2.580e+03 840.0 2.10 2.78 o] 0 .5 2.13e-5 1.8 1.
4 2.580e+03 948. 1.28 1.69 0 0 .5 2.13e-5 1.8 1.
5 2.580e+03 488.0 0.84 1.11 0 0 .5 2.13e-5 1.8 1.
6 2.580e+03 526. 0.42 1.88 0 0 .5 2.13e-5 1.8 1.
7 2.580e+03 9e+50 1.69 2.23 0 0 .5 2.13e-5 1.8 1.
. 8 2.580e+03 840.0 0.60 0.79 0 0 .5 2.13e-5 1.8 1.
o
: igrid W re
DXYZ
(dx(i) i=1,nx)
.5 .5 .75 .75 1. 1.25 1.25 2. 2. 2.
2. 2. 1.25 1.25 1. .75 .75 .5 .5

(dy(3).3=1,ny}
"(dz(k),k=1,n%)

16. 16. 16. 16. 16. 15. 14. 13. 13. 13.
15. 20. 34. 30. 30. 30. 17. 10. 5. 2.5
.75 .75 .5 .5 .5 .5 .75 .75 2.5 5.

10. 20. 30. 30. 30. 8. 20. 30. 31. 30.

30. 30. 31.
PhiK
. i1 12 j1 32 k1 k2 iist ithrm vb por permx permy permz pormm permm
119 1 1 1 1 1 7 0.
119 1 1 2 6 1 1 0
119 1 1 710 2 2 0.
119 1 111 35 3 3 0.
119 1 1 36 36 4 4 0
119 1 1 37 39 S 5 0
119 1 1 40 42 6 6 0.
119 1 1 43 43 6 6 6.2832e7
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Output

WD~ Ul w

[ 8]

[N
b

el e e e e e e e e e S Sl ol o S Sl S S L et il el el el

Recurrent-data
A=1

)
[

TR el et el ol el ol el el el L S

Ll e e el Rl el ol =N S I i S S S

Cc=1

[ e e o
WWWNRNRNRDNORNRRORNDRNDNRNDN R R R R e e e e ot

[ =l =l
WWWNRNRNERNNRNRRDRODNDRDONRO RN PR e e fd

>
SN 8

42

P
9.99999E+04
9.99999E+04
9.99999E+04
9.99999E+04
9.99999E+04
9.99999E+04
9.99999E+04
9.99999E+04
9.99999E+04
9.99999E+04
9.99999E+04
9.99999E+04
9.99999E+04
9.99999E+04
9.99999E+04
9.99999E+04
9.99999E+04
9.99999E+04
9.99999E+04
1.00190E+05
1.00190E+05
1.00190E+0S
1.00190E+05
1.00190E+05
1.00190E+05
1.00190E+05
1.00190E+05
1.00190E+05
1.00190E+05
1.00190E+05
1.00190E+05
1.00190E+05
1.00190E+05
1.00190E+05
1.00190E+05
1.00190E+05
1.00190E+05
1.00190E+05
1.00380E+05
1.00380E+05
1.00380E+05

1.07610E+05
1.07610E+05
1.07610E+05
1.07610E+05
1.07610E+05
1.07610E+05
1.07610E+05
1.07610E+05
1.07610E+05
1.07610E+05
1.07983E+05
1.07983E+05
1.07983E+05
1.07983E+05
1.07983E+05
1.07983E+05
1.07983E+05
1.07983E+0S
1.07983E+05
1.07983E+05
1.07983E+0S
1.07983E+05
1.07983E+05
1.07983E+05
1.07983E+05
1.07983E+05
1.07983E+05
1.07983E+05
1.07983E+05

sg
13.0480
13.0480
13.0480
13.0480
13.0480
13.0480
13.0480
13.0480
13.0480
13.0480
13.0480
13.0480
13.0480
13.0480
13.0480
13.0480
13.0480
13.0480
13.0480
13,2832
13.2832
13.2832
13.2832
13,2832
13.2832
13.2832
13.2832
13.2832
13.2832
13.2832
13.2832
13.2832
13.2832
13.2832
13.2832
13.2832
13.2832
13.2832
13.5189
13.5189
13.5189

24.4662
24.4662
24.4662
24.4663
24.4663
24.4663
24.4663
24.4663
24.4663
24.4663
24.9873
24.9871
24.9867
24.9861
24.9852
24.9839
24.9825
24.9808
24.9795
24.9791
24.9795
24.9808
24.9825
24.9839
24.9852
24.9861
24.9867
24.9871
24.9873

X2 sgm

.3765E-01
.3765E-01
.3765E-01
.3765E-01

3765E-01

.3765E-01
-3765E-01
.3765E-01
.3764E-01
.3764E-01
.3764E-01
.3765E-01
.3765E-01
.3765E-01
.3765E-01
.3765E-01
.3765E-01
.3765E-01
.3765E-01
.5186E-01
.5186E-01
.5186E-01
.5186E-01
.5186E-01
.5186E-01
.5186E-01
.5186E-01
.5186E-01
.5186E-01
.5186E-01
.5186E-01
.5186E-01
.5186E-01
.5186E-01
.5186E-01
.5186E-01
.5186E-01

.5186E-01
.7121E-01
.7121E-01
.7121E-01

.2149E-02
.2149E-02
.2149E-02
.2149E-02
.2149E-02
.2149E-02
.214%E-02
.2149E-02
.2149E-02
.2149E-02
.2282E-05
.2282E-05
.2282E-05
.2282E-05
.2282E-05
.2282E-05
.2282E-05
.2282E-05
.2282E-05
.2282E-05
.2282E-05
.2282E-05
.2282E-05
.2282E-05
.2282E-05
.2282E-05
.2282E-05
.2282E-05
.2282E-05

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

2.3765E-01
2.3765E-01
2.3765E-01
2.3765E-01
2.3765E-01
2.3765E-01
2.3765E-01
2.3765E-01
2.3764E-01
2.3764E-01
2.3764E-01
2.3765E-01
2.3765E-01
2.3765E-01
2.3765E-01
2.3765E-01
2.3765E-01
2.3765E-01
2.3765E-01
2.5186E-01
2.5186E-01
2.5186E-01
2.5186E-01
2.5186E-01
2.5186E-01
2.5186E-01
2.5186E-01
2.5186E-01
2.5186E-01
2.5186E-01
2.5186E-01
2.5186E-01
2.5186E-01
2.5186E-01
2.5186E-01
2.5186E-01
2.5186E-01
2.5186E-01
2.7121E-01
2.7121E-01

2.7121E-01 \

(>,
1.2149E-0% : |
1. 2149E—0%\

2

1.2149E-0
1.2149E-02" -
1.2149E-02
1.2149E-02
1.2149E-02
1.2149E-02
1.2149E-02
1.2149E-02
1.2282E-05
1.2282E-05
1.2282E-05
1.2282E-05
1.2282E-05
1.2282E-05
1.2282E-05
1.2282E-05
1.2282E-05
1.2282E-05
1.2282E-05
1.2282E-05
1.2282E-05
1.2282E-05
1.2282E-05
1.2282E-05
1.2282E-05
1.2282E-05
1.2282E-05

.

N ——————

e

1

isolv
Solve 2
Bcon

1

1

newtnmn newtnmx

itype iface il
3

2 8
12 j1 j2
TOP 1 1
TOP 1 19 1 1
BOTTOM 1 19 1

:AUTO-step DPMXE

AUTO-step 1.0E+4
:TOLR TOLP TOLS TOLT TOLP2
Tolr 10. l.e-4
:Limit dpmx
LIMIT 1l.e5 .08
Source 19 1. 1.
is js ks 1istyp
1 1 1 1
0. 13.05 4.756e-9
0
2 1 1 1
0. 13.05 4.756e-9
0
3 1 1 1
0. 13.05 7.135e-9
0
4 1 1 1
0. 13.05 7.135e-9
0
S 1 1 1
0. 13.05 9.513e-9
0
6 1 1 1
0. 13.05 1.189e-8
[0}
7 1 1 1
0. 13.05 1.189e-8
0
8 1 1 1
0. 13.05 1.903e-8
0
9 1 1 1
0. 13.05 1.903e-8
[0}
10 1 1 1
0. 13.05 1.903e-8
0
11 1 1 1
0. 13.05 1.903e-8
0
12 1 1 1
0. 13.05 1.903e-8
0
13 1 1 1
0. 13.05 1.189e-8
0
14 1 1 1
0. 13.05 1.189e-8
0
15 1 1 1
0. 13.05 9.513e-9
0
16 1 1 1
0. 13.05 7.135e-9
0
17 1 1 1
0. 13.05 7.135e-9
0
18 1 1 1
0. 13.05 4.756e-9
0
19 1 1 1
0. 13.05 4.756e-9
0

l.e-3

4 0 4

qbc

DSMXE DTMPMXE
0.03

5.0

pbc
.0003 1l.e5
.0000 1.e5
0. 1l.e5

DP2MXe

13.05

sgbc xabc TN {
0.48 0.
0.48 0. S
.00945 0.
ST o

TOLM TOLA TOLE

l.e+l l.e-5 l.e-3 1l.e-3 1.e-25 1.e-25 1l.e-25 e o s o o

10.

l.e5

\'13.4_:&::7».0
PN

PENSE. A

L7

S om

,_;; C) r;§¢\a~ [l :?,%;l < ‘(7 k:
g S/ e

dsmx dtmpmx dp2mx dtmn dtmx icutmx
l.e-5 1l.eb5

o P
2

COmmfyr = TsteWays

g*’\' /i,zoj fece Ka,/m(’:' e

fron o
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162 L. | Vertical Temperature Profile-Rock |
PLOTS 1
Time{y] 10. [ ———
-~ Time{y] 100. -
. Time[y] 1000. spa d3'xlyp - - - : T T — -
i ee..... Time[y] 10000. - i ; ; ; i ; :
Time(y] 20000. 1 : : ! : : ; : e
Time[y] 50000. R ] : H : : : : :
Time[y] 100000. SR : : : 5 ; ; !
- Time[y] 200000. p | : i ! ' : e e et
~--- Time[y] 500000. e s : b I U U s fomemmmne e
Time(y] 1000000. 150 - 4 ' : i : ! e e
e ... Time[y] 2000000. o . | E : 5 i E E
b~ rstart 1 0 : ! : : : : e
Steady[y] 1l.e+l l.e-1 l.e-4 o 1 : ' ' : : : ;
NOSKIP S S | ; ; 5 : : D
- ~-r Source 8 1.00 1. ”fb ~ ] ! :
timeq(sec) T/ght (C/(J/s))  qmt (kg/s) 80APD A\\‘O A N T SR« 0 0. V000 N S N -
- is Jjs ks istyp o 8 100 4-----memebrmmmmemeeees
1 71,23 3 gg .5(4 s |
_ . 0.00000E+00 6.21022E+01 Wt ('__ };{ 4 o g
6.31152E+07 5.79882E+01 s J - > - , . |
1.26230E+08 5.47233E+01 - 2 = O - c AL ) g ] e
| Seweeees 1 89346E408 5.20440E+01 4096 W\/mv-c, &
- 2.52461E+08 4.98523E+01 X ] S
3.15576E+08 4.78501E+01 47 o S I T ¥ oSO S . SV S W YOTUN 5. VORI A W S
4.73364E+08 4.35616E+01 (7. 1w 50 - i
e 6.31152E+08 3.98890E+01 L. - . ,-5/( c ¢ W/CM o R |
! 9.46728E+08 3.38588E+01 =
- 1.26230E+09 2.90845E+01 S »Te-D &L 1 rer e
1.57788E+09 2.52460E+01 _ . Ce e | ;
- 2.36682E+09 1.85840E+01 AL - . sC k\»\)/a,,_,\i/ I M ; :  —
w3, 1557 6E+09 1.47704E+401 f’z" e e e ] ' . : '
- 4.73364E+09 1.08665E+01 0 do : initial temperature * § 1. b RS
e 6.31152E+09 8.80230E+00 I Tt ———— T T T T T T T
{ 9.46728E+09 7.05269E+00 [ PN > S5 ‘\W/M%m 0 100 200 300 400 500 600 . L
 1.26230E+10 6.04817E+00 R —
~ 1.57788E+10 5.26637E+00 91, 4 ‘ . L
1.89346E+10 4.58451E+00 ) M
e 9 52461E+10 3.68061E+00 }{ \ Depth (m) )
3.15576E+10 3.09849E+00 /AI‘ 8 p »—\Q—b—w
— e 3,944 70E+10 2.53799E+00 / /\- ~$ - . : _ -0. m/vr
- 4.73364E+10 2.15559E+00 N ”\\ v & Vertlcal Saturatlon PrOfile ROCk 0 3 m y (‘7 \_,,,____..Mm..w
ST 4 73364E+10 2.15559E+00 N !
- 6.31152E+10 1.66775E+00 o ] 15padfldS.xyp e
e 7,88940E+10 1.45740E+00 N -1 —— . . 5
- 9.46728E+10 1.30629E+00 T b aihalicondotios ; ; : RS-
e 1.26230E+11 1.17340E+00 q : A N TSN S e :
- 1.57788E+11 1.07943E+00 : : ; ; -
1.89346E+11 9.90374E-01 i ! : 5
; 2.20903E+11 9.20813E-01 | ; : : :
- 2.52461E+11 8.64512E-01 ; ; : e
2.84018E+11 8.17705E-01 - : ; :
- 3.15576E+11 7.77674E-01 ‘ 1 5 ; T —
. 3.47134E+11 -7.16013E-01 ) 5 5
_ 3.78691E+11 6.63996E-01 ; | "‘ < s : 5 e
4.10249E+11 6.19488E-01 . e — ==l ; :
_ 4.41806E+11 5.80940E-01 - . " MK 5 ; N
4.73364E+11 5.47211E-01 = 1 oot o 5 5
| " 5.52258E+11 4.78752E-01 te wr e :
- 6.31152E+11 4.26408E-01 = 15 oy g LIS S
e 7.88940E+1l 3.51390E-01 _ 5 0.5 1 R i
9.46728E+11 2.99969E-01 n- Y ; : e
1.26230E+12 2.14482E-01 A | Sy : :
H 1.57788E+12 1.61784E-01 Y : : e
1.89346E+12 1.24442E-01 : : : |
T 2.20903E+12 9.96789E-02 B 1 E : :
- 2.52461E+12 8.22487E~02 ; ; : I
2.B401BE+12 6.94221E-02 l : : i
- 3.15576E+12 5.96569E-02 : ; : oo <
4.73364E+12 4.33199E-02 - 5 3 :
: o ] : H H e e comesmramm e e«
: NOSKIP : :
- : print all at every target time U : : : prromm
! :Skip - : ; eyt ; Tt !
I PLOTS 1 6 7 20 47 70 87 135 o e -
X - target dt dpmx dsmx dp2mx dtmpmx 400 500 600
"_' Time(y] 10. I
Time(y] 100.
Time(y] 1000. B e e
Time[y] 10000. R
-~ Time[y] 50000. )ﬁ O —— SRR
Time{y] 100000. e ~ ; o [ e
G e e Time[y] 2000000. / N . ‘k . PO
- r[start 10 L :
i L -
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daturation

Heat

Vertical Saturation Profile-Rock

tspa9fid5.xyp

yr

Jobo.e..

0.5 A

B $emmmzeiaioaL
. - --

‘saturation

Depth (m)

hold

:
'
T T .

TTTT! TTTTTT Ty ,,,,”;

le+08 ' 1e+09 le+10 le+l11]

Time (s)

1
AN RS R |

le+12

Vertical Saturation Profile-Rock

tspal 0fld6.xyp

1 A

steady isat.uration

R e e :
initial saturation : :

/L\o.»ﬂ/‘;;eclf/}rem/mw(’( /C_AF‘;//'LSFGL{B cjwé‘

"5 2 SO0, 000 e h,&aﬁ:___ Qf' o lm&/%_
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Test Data for Multiflo simulator (initial data
March 19,

tspal3l

added 0.3 mm/yr infiltration usin

1996

heat not added to 8 elements
set upper element to large heat capacity
moved water infiltration into heat source area

g source terms, not bcon

2D, Yucca

Mt.)

RSTART O
XYZ = 1 table look-up,;
P,; pref = ref. press
RADIAL = 0 correlati ; = ’
fan1a R ons; tref = ref temp.
:grid geometry nx ny nz ivplwr ipvtab idir ref
Grid XYZ 19 1 43 1 1 1 g SIEf Aref
Monitor
135
debug 1
0
Pckr : i
P ' irelative perm and pc keyword
: i  type-curv s:ir rpm(lamda) alpha pcwmx psgc yiecm
swirm rpm(lamda) alpham him hif rmm
1 Van-Gen 0.040 .7636 1.3059—5p 50. P Q ge permt
0.002 0.3600 8.4e~-7 .087 l.Be-. -
2 Van-Gen 0.040 .7636 1.3i5e-5 50. O3 9i7e 19 3. 9e-12
0.100 0.8500 1.53e-6 .421 1 Be—. —
3 Van-Gen 0.040 .7636 1.315e-5 50. 03 3i9e 14 3.3e13
0.080 0.4400 5.8e-7 .139 1.8 -3 -
4 Van-Gen 0.040 .7636 1.315e-5 50. eO3 lige 18 3.9e-12
0.080 0.4438 5.8e-7 .065 l.Be-é -
5 Van-Gen 0.040 .7636 1.315e-5 50. o] lige 18 3.9e-12
0.041 0.7400 l.63e-6 .331 1 Be—é -
6 Van-Gen 0.040 .7636 1.315e-5 50. 0 2i7e H4 3-9e-13
0.110 0.3800 3.13e-7 .306 1 Be—. -
7 Van-Gen 0.040 .7636 1.315e-5 50. 03 zioe 18 3-9e-12
0.010 0.7000 l.1le-5 0.50 -3 -
0 cblonk Hine 1.8e~3 3.9e-14 3.9e-12
Debug 1
0
Thermal-prop
: no rho cpr ckdry cksat cr crt
ta
1 2.580e+03 728.0 1.69 2.23 Op 0 .g gdigg—S Cfxg ?nbd
2 2.580e+03 422. 0.61 0.81 0 0 .5 2:13e—5 1'8 l'
3 2.580e+03 840.0 2.10 2.78 0 o] .5 2.13e-5 l.B l.
4 2.580e+03 948. 1.28 1.69 0 0 .5 2.13e-5 1.8 1.
5 2.580e+03 488.0 0.84 1.11 0 0 .5 2.13e-5 1.8 l.
6 2.580e+03 526. 0.42 1.88 0 0 .5 2.13e-5 1.8 l'
; g.ggge+03 9e+50 1.69 2.23 0 0 .5 2.13e-5 1.8 1.
. e+0 . : : .
0 3 840.0 0.60 0.79 0 0 .5 2.13e-5 1.8 1.
: igrid w re
DXYZ 2
(dx(i),1i=1,nx) .
-5 .5 .75 .75 1. 1.25 1.25 2. 2. 2.

2. 2. 1.25 1.25 1.

.75
(dy(3).3j=1,ny)

: (dz(k),k=1,nz)

.75

.5

.5

16. 16. 16. 16. 16. 15. 14. 13. 13. 13.
15. 20. 34. 30. 30. 30. 17. 10. 5. 2.5
.75 .75 .5 .5 .5 .5 .75 .75 2.5 5.
10. 20. 30. 30. 30. 8. 20. 30. 31. 30.
30. 30. 31.
PhikK
: i1 12 j1 j2 k1l k2 iist ithrm vb por permx permy permz pormm permm
119 1 1 1 1 1 7 0.
113 1 1 2 &8 1 1 0
119 1 1 710 2 2 0
119 1 1 11 35 3 3 0.
119 1 1 36 36 4 4 0.
119 1 1 37 39 S 5 0
119 1 1 40 42 6 6 0.
119 1 1 43 43 6 6 6.2832e7
0
Init
;i1 i2 j1 j2 k1 k2 P t sg X2 sgm
1 1 1 1 1 1 9.99999E+04 13.0480 2.3765E-01 (0.0000E+00 2.3765E-01
2 2 1 1 1 1 9.99999E+04 13.0480 2.3765E-01 0.0000E+00 2.3765E-01
3 3 1 1 1 1 9.99999E+04 13.0480 2.3765E-01 0.0000E+00 2.3765E-01
>>>>5>>>>>>>1lines removed here<<<<<<<<<<K«<K
16 16 1 1 43 43 1.07983E+05 24.9861 1.2282E-05 0.0000E+00 1.2282E-05
17 17 1 1 43 43 1.07983E+05 24.9867 1.2282E-05 0.0000E+00 1.2282E-05
18 18 1 1 43 43 1.07983E+05 24.9871 1.2282E-05 0.0000E+00 1.2282E-05
19 19 1 1 43 43 1.07983E+05 24.9873 1.2282E-05 0.0000E+00 1.2282E-05
0
Recurrent-data
Output A=1 C=1
isolv newtnmn newtnmx
Solve 2 2 8 4 0 4
Bcon 1
:ityp fac i1 i2 k1 k2
3 TOP 11 11
:time gqflx T sg
: 0. 1.0e-4 100000. 25. 0.
: 0
:ityp fac i1 12 k1 k2
1 TOP 1 1 11
:time gflx p T sg
0. 0. 100000. 13.05 0.65
0
:AUTO-step DPMXE DSMXE DTMPMXE  DP2MXe
AUTO-step 1.0E+4 0.03 5.0 l.e4
:TOLR TOLP TOLS TOLT TOLP2 TOLM TOLA TOLE
Tolr 10. 1.e-4 l.e-3 1l.e+l l.e-5 l.e-3 l.e-3 l.e-25 l.e-25 l.e-25
:Limit dpmx dsmx dtmpmx dp2mx dtmn dtmx icutmx
LIMIT 1l.e5 .08 10. l.e5 1l.e-5 1l.e5
SKIP 15 1 1 1
Source 19 1. 1.000 0. 13.05 9.513e-9
is js ks istyp 0
1 1 1 1 16 1 1 1
0. 13.05 4.756e-9 8 1 1 1 0. 13.05 7.135e-9
0 0
A g. 13.05 1.903e-8 1 1 1 1
0. 13.05 4.7566-9 9 1 1 1 8. 13.05 7.135e-9
0 . . ‘ )x(/g. 13.05 1.903e-8 18 N N N
31 R 10 1 1 1 0. 13.05 4.756e-9
8 13.05 7.135e-9 \ } é' 13.05 1.903e-8 0 o 1 1 1
4 1 1 1 b 07 101 1 0. 13.05 4.756e-9 7
0. 13.05 7.135e-9 /‘—',L\) 11 ) 0 /
o /) g. 13.05 1.903e-8 PLOTS 1 ,?
s 1 .ttt - 12 1 1 1 Time[y] 10.
0. 13.05 8.513e-9 0. 13.05 1.903e-8 Time[y] 100.
0 o - Time{y] 1000.
6 1 1 1 - 13 1 1 1 . Time(y] 10000.
0. 13.05 1.189e-8 0. 13.05 1.189e-8 i Time[y] 20000.
0 - 0 - Time[y] 50000.
7 11 1 14 1 1 1
0 13.05 1.189e-8 — 0. 13.05 1.18%e-8 -
0

. eares s
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Time(y]l 100000.
Time{y] 200000.
Time[y] 500000.
Time{y] 1000000.
Time[y] 2000000.
rstart 1 0O

Steady(y] 1l.e+l l.e-1 l.e-4

NOSKIP
SKIP

Source 27 1.00

timeg(sec)
is Js ks istyp
1 1 1 1
13.05 4.756e-9

[oN ]

2 1 1 1
0. 13.05 4.756e-9
0

3 1 1 1
0. 13.05 7.135e-9

4 1 1 1
13.05 7.135e-9

5 1 1 1
0. 13.05 9.513e-9

6 1 1 1
13.05 1.189%e-8

7 1 1 1
0. 13.05 1.189e-8

8 1 1 1
0. 13.05 1.903e-8

9 1 1 1
13.05 1.903e-8

10 1 1 1
0. 13.05 1.903e-8

11 1 1 1
0. 13.05 1.903e-8

12 1 1 1
0. 13.05 1.%03e-8

13 1 1 1

0. 13.05 1.189e-8
0

14 1 1 1
0. 13.05 1.189e-8
9]

15 1 1 1
0. 13.05 9.513e-9
0

16 1 1 1
0. 13.05 7.135e-9

1.000
T/ght (C/(J/s))

0

gmt (kg/s) BOAPD

17 1 1 1

0. 13.05
0

7.135e-9

18 1 1 1

0. 13.05
0

4.756e-9

19 1 1 1

0. 13.05
0

1 1

4.756e-9

23 3

0.00C00E+00

OB WNNN

NOSKIP

'Skip

6.
S>>355>5>>>>>>>>>>>1lines removed here<<<<<<<<<<<<<«<
.57788E+12
.89346E+12
.20903E+12
.52461E+12
.84018E+12
.15576E+12
.73364E+12

oY WO

21022E+01

.61784E-01
.24442E-01
.96789E-02
.22487E-02
.94221E-02
.36569E-02
.33199E-02

print all at every target time

PLOTS 1 6 7 20 47 70 87 135
target dt

Time[y]
Time(y]
Time(y]
Time{y]
Time[y]
Time(y]

: Time[y]
rstart 1
NOSKIP
Ends

10.

100.
1000.
10000.
50000.
100000.

2000000.

0

dpmx  dsmx  dp2mx

Saturation

Yucca Mt - 0.3 mm/yr

tspal 5d6.xyp

[P PR

U T
heacceammnn
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B

[ PRSPPI

hemceecmcammmeen—eeab

deece-semmmac—asan

Depth (m)
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daturation

S S S

Yucca Mt - 0.3 mm/yr

tspal 7ld6.xyp

PT n alpha -: 1.53¢- 7/m

0.5 4

Denth (m)

Ml‘gpq (7 < kusw,(im w/ f(v\ ¢ . (‘
| 636.'6 i:r [.5D3€-T7 P | vc\e»-d)‘) €\M

j‘;
o
&
L
3
'@
X
<
<

t> > pe 1% -dat  CHuy | L3e-7
al?.dat  CHay A:(E3c-7 P,
+ )Fa 29 | Jcﬁ o CHay X = 943 e-T7 Pa-‘

;ww e/ 0 cseters ,, t>€°& ‘BVJ‘L K/V}

Saturation

Yucca Mt - 0.3 mm/yr

tspa20fld12.xyp

...................

07 J
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Data for Multiflo simulator (initial data
March 27, 1996
RSTART O

HM,
19(¢) 231-537

MWW 6/ c_

@/Q,?m > ;Y:J cWWaw.ﬂ%' a{L

e [t

UCTriFLo 7i{r/*4311.uﬂ
X N o §

1282

1D, wrr 19(4) pp931-937)

: material properties taken from wrr paper by Herklerath et al. and
from Las Cruces trench data for a silty sand with some clay

~70% sand; ~23% silt; ~7% clay
XYZ = 1 table look-up,; pref = ref. press.
RADIAL = 0 correlations; tref = ref temp.
OTHER I
:grid geometry nx ny nz ivplwr ipvtab idir pref tref href
Grid XYZ 1 1 122 1 1 0 0 0
Monitor
135
debug 1
0
" Pckr :relative perm and pc keyword
i type-curv swir rpm(lamda) alpha pcwmx sgc  ilecm
1 Van-Gen 0.040 .3400 4.9e-4 60. 0. O
0 :blank line
Debug 1
0
Thermal-prop
no rho cpr ckdry cksat crp crt tau cdiff cexp enbd
1 2.580e+03 840. 1.74 2.3 o] 0 .5 2.13e-5 1.8 1.
2 2.580e+03 840. 1.74 2.3 0 0 .5 2.13e-5 1.8 1.
3 2.580e+03 840. 1.74 2.3 0 0 .5 2.13e-5 1.8 1.
0
: igrid rw re
DXYZ 2
(dx(i),1=1,nx)
1.
i (dy(3),3=1,ny)
: (dz(k),k=1,nz)
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 )
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 . L
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 u‘
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 \ i]
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 {L .
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 4)!
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.00S |
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.00S5 0.005 0.00S
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
0.005,0.005
Phik
:11 12 J1 j2 k1 k2 iist ithrm vb por permx permy permz pormm permm

r1 1 1 1 1 1

1 1 1 1
1 1 1
’ 0
Init
il 12 j1 J2 k1 k2 P t

sg

1 1.e+20 0.42 3.60e-12 3.60e-12 3.60e-12 0.42 3.60e-12
2 121 1 2 0. 0.42 3.60e-12 3.60e-12 3.60e-12 0.42 3.60e-12
1122 122 1 3 0. 0.42 3.60e-12 3.60e-12 3.60e-12 0.42 3.60e-12

X2 sgm

1 1 1 1 1 1 2.0e5 146. 0.960 O. 0.960
1 1 1 1 2 122 1.0e5 146. 0.960 0. 0.960
0
Recurrent-data
SKIP
Bcon 1
rityp fac il 12 k1 k2
: 3 TOP 11 11
:time gflx P T sg
: 0. 1.0e-4 100000. 25. 0.
HY)
:ityp fac i1 i2 k1l k2
1 LEFT 1 1 1 1
:time qflx p T sg
0. 0. 2.e+5 146.0 0.960
NOSKIP
;AUTO—Step DPMXE DSMXE DTMPMXE DP2MXe
AUTO-step 1.0E+4 0.03 10.0 l.e4

;TOLR TOLP TOLS TOLT TOLP2 TOLM TOLA TOLE

Tolr 10. l.e-4 1l.e-3 l.e+l l.e-5 l.e-3 l.e-3 0. 0. O.
;Limit dpmx dsmx dtmpmx dp2mx dtmn dtmx icutmx
LIMIT 5.e4 .05 10. S.e4 1l.e-8 5000.
: SKIP

Source 1 1. 1.

is js ks istyp
1 1 1 1

0. 21. 4.75e-9
: 0
: NOSKIP
:Output A=1 C=1
: P target dt dpmx dsmx dp2mx dtmpmx

: print all at every target time
:Skip

:Time[y] 1l.e-12 l.e-12
PLOTS 1 3 1 61 122
Time(s] 1.

Time{s] 10.

Time(s] 50.

Time[s] 100.
Time{s] 200.
rstart 1 0
STEAdy l.e-2 l.e-2 l.e-2
Ends
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Transient Steam Flow

WIT_press.xyp
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Transient Steam Flow at 146 F
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TRANSIENT STEAM FLOW

Information potentially subject to copyright protection was
redacted from this location. The redacted material (graph)
is from Hunt, et al. “Water Resources Research. 1988.

Fig. 4. Steam pressure at the closed, bottom end of the porous
cylinder piotted as a function of time smce a step increase m
pressure was imposed at the top.
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(dy(3).,j=1.ny)

) - — : (dz(k),k=1,nz)
. N R 4 E . - " 16. 16. 16. 16, 16. 15. 14. 13. 13. 13.
, 4."/1 I /‘7b R Dn— '{s'oa, te J{ﬁ/ A&M L/% e 16- 16. 18- 6. 16. 15, 1403 13, 13 : e
] .75 .75 .5 .5 .5 .5 .75 .75 2.5 5.
. X A~ C—Hiﬂ v — 10. 20. 30. 30. 30. 8. 20. 30. 31. 30. T e "
30. 30. 31.
. — Phik -
i 3 : 11 12 j1 j2 k1 k2 iist ithrm vb Oor permx perm ermz ormm permm
tCspa 2 . Ja + /.63 e-6b _ L C1 Ty 1 1 g e PR permy P P P §
f ‘/7 / o - 119 1 1 2 6 1 1 9
. e - 119 1 1 7 10 2 2 0.
a7 . Aa . 63 7 — 119 1 11135 3 31 0. o ‘ ' o
S — 119 1 1 36 36 4 4 0
/00;2,6 (/J"t+ 6. 62c 7 e 119 1 1373% 5 5 9 )
. 1 19 1 1 40 42 6 6 0.
Fﬂ'Z,?_A&aj' ?,l}C"7 _____ . 119 1 14343 6 6 6.2832e7 i
o] -
B Init
i1 i2 41 2 k1 k2 p t sg X2 sgm
Test Data for Multiflo simulator (initial data : 2D, Yucca Mt.) —— : 1 1 1 1 1 1 8.66143E+04 13.0480 3.6805E-02 0.0000E+00 3.6805E-02 oo e
April 17, 1996 2 2 1 1 1 1 8.66143E+04 13.0480 3.6805E-02 0.0000E+00 3.6B05E-02 )
tspaz26 R ===============1ines out here Cee e s - e ntey
added 0.3 mm/yr infiltration using source terms, not bcon 15 15 1 1 43 43 9.86958E+04 24.9715 1.0720E-05 0.0000E+00 1.0720E-05 !
heat not added to 8 elements . 16 16 1 1 43 43 9.89886E+04 24.9722 1.1701E-05 0.0000E+00 X.1701E-05 - . e
set upper element to large heat capacity — 17 17 1 1 43 43 9.91617E+04 24.9726 1.2280E-05 0.0000E+00 1.22B0E-05
moved water infiltration into heat source area 18 18 1 1 43 43 9.92525E+04 24.9729 1.2618E-05 0.0000E+00 1.2618E-05
removed Bcon " — 19 19 1 1 43 43 9.92879E+04 24.9730 1.2752E-05 0.0000E+00 1.2752E-05 =
cut x increments in half 0 0
heat was cut to 0.45 (~80 kW/acre) and water to 0.5 . R . Recurrent-data R e
RS’I‘ART 0 Output A=1 C=1 .
XYZ = 1 table look-up,; pref = ref. press. : 1isolv newtnmn newtnmx 1
RADIAL = 0 correlations; tref = ref temp. Solve 2 2 8 4 0 4 L 1
OTHER ° oo ) - SKIP ) i
. | N Bcon 1 ]
:grid geometry nx ny nz ivplwr ipvtab idir pref tref href ~ANN - - :ityp fac i1 i2 k1 k2 |
Grid  Xyz 19 1 43 1 1 1 0 0 ///(( : TOP 11 11 ‘
. :time qflx p T sg -

Monitor 0. 1.0e-4 100000. 25. 0.

135 /{ e : 0
debug 1 \ :itl:yp fac il i2 k1l k2
: \\ |

TOP 1 1 1 1

Pckr :relative perm and pc keyword :time gflx P T sg
: i type-clrv swir rpm(lamda) alpha pcwmx sgc iecm 0. 0. 100000. 13.05 0.65
swirm rpm(lamda) alpham phim phif permm permf - 0 T o Tt
1 Van-Gen 0.040 .7636 1.305e-5 50. 0. 1 NOSKIP |
0.002 0.3600 8.4e-7 .087 1.8e-3 9.7e~-19 3.9e-12 ] . :AUTO-step DPMXE DSMXE DTMPMXE  DP2MXe !
2 Van-Gen 0.040 .7636 1.315e-5 ©50. 0. 1 AUTO-step 1.0E+4 0.03 5.0 l.e4
0.100 0.8500 1.53e-6 .42l 1.8e-3 3.9e-14 3.9e-13 : » e
3 van-Gen 0.040 .7636 1.315e-5 50. 0. 1 T - :TOLR TOLP TOLS TOLT TOLP2 TOLM TOLA TOLE T "
0.080 0.4400 S.8e-7 .139 1.8e-3 1.9e-18 3.%e-12 Tolr 10. 1.e-4 l.e-3 1l.e+l l.e-5 l.e-3 l.e-3 l.e-25 1.e-25 l.e-25
4 Van-Gen 0.040 .7636 1.315e-5 50. ¢, 1 - R e - :
0.080 0.4438 5.8e-7 .065 1.8e-3 1.9e-18 3.9e-12 :Limit dpmx dsmx dtmpmx dp2mx dtmn dtmx icutmx .
5 Van-Gen 0.040 .7636 1.315e-5 50. 0. 1 . P LIMIT 1l.e5 .08 10. l.e5 1l.e-5 1.e5 e SRR S
0.041 0.7400 1.63e~6 .331 1.8e-3 2.7e-14 3.9e-13 : E
1 6 van-Gen 0.040 .7636 1.315e-5 50. 0. 1 i . : SKIP ey
& 0.110 0.3800 3.13e-7 .306 1.8e-3 2.0e-18 3.9e-12 Source 19 1. 0.500 . '
7 Van-Gen 0.040 .7636 1.315e-5 50. 0. 1 !
z 0.010 0.7000 1l.lle-5 0.50 1.8e-3 3.9e-14 3.9e-12 Do e - : ~ ~ - SRR L o S e ]
’ 0 :blank line
! Debug 1
Thermal prop :
: no rho cpr ckdry cksat crp crt tau cdiff cexp enbd
L 1 2.580e+03 728.0 1.69 2.23 0 0 .5 2.13e-5 1.8 1. T - o
2 2.580e+03 422. 0.61 0.81 0 0 .5 2.13e-5 1.8 1. {
| . 3 2.580e+03 840.0 2.10 2.78 0 0 .5 2.13e-5 1.8 1. e ~ - kS
4 2.580e+03 948. 1.28 1.69 0 0 .5 2.13e-5 1.8 1. '
. 5 2.580e+03 488.0 0.84 1.11 0 0 .5 2.13e-5 1.8 1. [ —
6 2.580e+03 526. 0.42 1.88 0 0 .5 2.13e-5 1.8 1.
7 2.580e+03 9e+50 1.69 2,23 0 0 .5 2.13e-5 1.8 1. o _ B _ e .
8 2.580e+03 840.0 0.60 0.79 o] 0 .5 2.13e-5 1.8 1. -
0 ‘
- : igrid  rw re . B - ; ; o S e e e o
DXYZ 2
: P (dx(i),i=1,nx) e ~ ; PO
.25 .25 .375 .375 .5 0.625 0.625 1. 1. 1. : .
4 1. 1. 0.625 0.625 .5 .375 .375 .25 .25 e _ : e o e e I - . e
N - R — { - - S —— e e e . < At e e e SR 2 o e S
- !
] — N b — ——
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8 13.05 4.756e-9 Time[y] 20000.
5 L N L Time[y] S50000.
Time{y] 100000.
8 13.05 4.756e-9 Time(y] 200000.
s . L Time[y] 500000.
Time[y] 1000000.
8 13.05 7.135e-9 Time[y] 2000000.
. . L L rstart 1 0
Stead . e~ e~
0. 13.05 7.135e-9 . Nos§£¥] Poetldeend Loend
2 B :
SKI
5 1 1 1 . F
g 13.05 9.513e-9 Source 27  0.45 0.500
6 L L L t%meq(sec) T/ght (C/(J/s)) gmt (kg/s)
is Jjs ks istyp
0. 13.05 1.189%e-8 1 1 1 1
0
.13, . -
, L L 1 g 3.05 4.756e-9
8 13.05 1.18%e-8 ==========z====1ines out here
8 N L L Time{y] 10000.
*, Time{y] 50000.
8 13.05 1.903e-8 Time[y] 100000.
5 L 1 N Time(y] 2000000.
0. 13.05 1.903e-8 s;:;; 1o
o \
10 1 1 1 : fﬁ%
0. 13.05 1.903e-8 SN
11 1 1 1 I‘\é\
0. 13.05 1.903e-8
S N-
12 1 1 1
0. 13.05 1.903e-8
0
13 1 1 1
0. 13.05 1.189e-8
0
14 1 1 1
0. 13.05 1.189e-8
0
15 1 1- 1
0. 13.05 9.513e-9
0
16 1 1 1
0. 13.05 7.135e-9
0
17 1 1 1
0. 13.05 7.135e-9
0
18 1 1 1
0. 13.05 4.756e-9
0
19 1 1 1
0. 13.05 4.756e-9
0
PLOTS 1

Time{y] 100.
Time(y] 1000.
Time[y] 10000.

is dis ks 1istyp
1 1 1 1

Time(y] 10.

80APD

Vad X ot

.3 <-7 .
o0 dat) ( ls3e- 4;{6@777/7‘}\&
(:;pc~30 dat [ .53e-T

i
i

at 53 e Mizz‘.ww\«m‘wu 6JLJ$hékink“4k&-. .
676’ e ﬁf e N
*spa 52 dat 853 e -7 ahgdty Adfent
> o 2 Ldat )23 e —b
j%j @ BQ’ A,a{.a« 1 b 0% c ",(0
:f%'\,_{/,)q pre — Aat CHmJ 1o

:This decays at the same rate as the
:TSPA waste decays (see figure 4.2-3)
:(first 10,000 years only)

1 1 23 3
1.00000E+04 6.21022E+01
6.31152E+07 5.65110E+01
1.26230E+08 5.46480E+01
1.89346E+08 5.34060E+01
2.52461E+08 5.21640E+01 1.26230E+11
3.15576E+08 5.09220E+01 1.57788E+11
4.73364E+08 4.65750E+01 1.89346E+11
6.31152E+08 4.22280E+01 2.20903E+11
9.46728E+08 3.72600E+01 2.52461E+11
1.26230E+09 3.22920E+01 2.84018E+11
1.57788E+09 2.79450E+01 3.15576E+11
2.36682E+09 2.23560E+01 3.47134E+11
3.15576E+09 1.67670E+01 3.78691E+11
4.73364E+09 1.36620E+01 4.10249E+11
6.31152E+09 1.11780E+01 4.41806E+11
9.46728E+09 9.93600E+00 4.73364E+11
1.26230E+10 8.69400E+00 5.52258E+11
1.57788E+10 7.45200E+00 6.31152E+11
1.89346E+10 6.21000E+00 7.88940E+11
2.52461E+10 4.96800E+00 9.46728E+11
3.15576E+10 3.85020E+00 1.26230E+12
3.94470E+10 3.29130E+00 1.57788E+12
4.73364E+10 2.73240E+00 1.89346E+12
: 2.20903E+12
o 2.52461E+12
2.84018E+12
: e e e e 3.15576E+12
; 4.73364E+12

2.11140E+00
2.01830E+00
1.92510E+00
1.80090E+00
1.67670E+00
1.55250E-00
1.42830E-00
1.30410E-00
1.17990E-00
1.05570E-00
7.16013E-01
6.63996E-01
6.19488E-01
5.80940E-01
5.47211E-01
4.78752E-01
4.26408E-01
3.51390E-01
2.99969E-01
2.14482E-01
1.61784E-01
1.24442E-01
9.96789E-02
8.22487E-02
6.94221E-02
5.96569E-02
4.33199E-02

el
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Test Data for Multiflo simulator (initial data :

May 21, 1996

tspa63-1d

2D, Yucca Mt.)

added 0.3 mm/yr infiltration using source terms, not bcon
heat not added to 8 elements
: set upper element to large heat capacity
: moved water infiltration into heat source area

removed Bcon

cut x increments in half
heat was cut to 0.45 (~80 kw/acre) and water to 0.5
all values are from TSPA-95

RSTART O
XYZ = 1 table look-up,; pref = ref. press.
RADIAL = 0 correlations; tref = ref temp.
OTHER ~
:grid geometry nx ny nz ivplwr ipvtab idir pref tref href
Grid XYZ 19 1 43 1 1 1 o 0
Monitor
135
debug 1
o]
Pckr :relative perm and pc keyword
: i type-curv swir rpm(lamda) alpha pcwmx sgc  lecm
swirm rpm(lamda) alpham phim phif permm permf
1 Vvan-Gen 0.040 .7636 1.305e-5 50. . 1
0.002 0.3600 8.4e-7 .087 1.8e-3 9.7e-19 3.9e-12
2 Van-Gen 0.040 .7636 1.315e-5 50. 0. 1
0.100 0.8545 1.53e-6 .421 1.8e-3 3.9e-14 3.9e-13
3 Van-Gen 0.040 .7636 1.315e-5 50. 0. 1
0.080 0.4400 5.8e-7 .139 1.8e-3 1.9e-18 3.9e-12
4 Van-Gen 0.040 .7636 1.315e-5 50. 0. 1
0.080 0.4438 5.8e~-7 .065 1.8e-3 1.9e-18 3.9e-12
5 Van-Gen 0.040 .7636 1.315e-5 50. 0. 1
0.041 0.7410 1.63e-6 .331 l.8e-3 2.7e-14 3.9e-13
6 Van-Gen 0.040 .7636 1.315e-5 50. 0. 1
0.110 0.3800 3.13e-7 .306 l.8e-3 2.0e-18 3.9e-12
7 Van-Gen 0.040 .76136 1.315e-5 50. 0. 1
0.010 0.7000 l.1le-5 0.50 1.8e-3 3.9e-14 3.9e-12
0 :blank line
Debug 1
0
Thermal-prop
: no rho cpr ckdry cksat crp crt tau cdiff cexp enbd
1 2.580e+03 728.0 1.69 2.23 0 0 .5 2.13e-5 1.8 1.
2.580e+03 422. 0.61 0.81 (¢} 0 .5 2.13e-5 1.8 1.
3 2.580e+03 840.0 2.10 2.78 0 0 .5 2.13e-5 1.8 1.
4 2.580e+03 948. 1.28 1.69 0 0 .5 2.13e-5 1.8 1.
5 2.580e+03 488.0 0.84 1.11 0 0 .5 2.13e-5 1.8 1.
6 2.580e+03 526. 0.42 1.88 0 0 .5 2.13e-5 1.8 1.
7 2.580e+03 9e+50 1.69 2.23 0 o] .5 2.13e-5 1.8 1.
8 2.580e+03 840.0 0.60 0.79 0 0 .5 2.13e-5 1.8 1.
0
: igrid rw re
DXYZ 2

(dx(1i),i=1,nx)
.25 .25 .375 .375

.5 0.625 0.625 1. 1. 1.

1. 1. 0.625 0.625 .5 .375 .375 .25 .25

(dy(3).3=1,ny)

¢ (dz(k),k=1,nz)
16. 16. 16. 16. 16. 15.

14. 13. 13. 13.
15. 20. 34. 30. 30. 30. 17. 10. 5. 2.;
igs égs ég .g .5 .5 .75 .75 2.5 5.
. . - 30. 30. 8. . . .
Yo, 30, 30 8. 20. 30. 31. 30.
Phik
ii ig ji jf ki kf iift ishrmon POr permx permy permz pormm permm
119 1 1 2 ¢ 1 1 0
119 1 1 710 2 2 0.
119 1 111 35 3 3 0.
119 1 1 36 36 4 4 0
119 1 1 37 39 5 5 0
119 1 1 40 42 6 6 0.
119 1 1 43 43 6 6 6.2832e7
0

Init
it 12 j1 j2 k2 P t sg X2 sgm
101 1 1 1 8.66143E+04 13.0480 3.6805E-02 0.0000E+00 3.680SE-02 o
19 19 1 1 43 43 9.92879E+04  24.9730 1.2752E-05 0.0000E+00 1.2752E-05
0 0
Recurrent-data
Output A=1 C=1
isolv newtnmn newtnmx
Solve 2 2 4 0 4
SKIP
Bcon 1
:ityp fac i1 12 k1l k2 ~
: 3 TOP 11 11
:time gqflx sg
: 0. 1.0e-4 100000. 25. O.
Y
:ityp fac i1 12 k1 k2
1 TOP 1 1 1
:time gflx sg
0. 0. 100000. 13.05 0.6S
0
NOSKIP
:AUTO-Step DPMXE DSMXE DTMPMXE  DP2MXe
AUTO-step 1.0E+4 0.03 5.0 l.e4
:TOLR TOLP TOLS TOLT TOLP2 TOLM TOLA TOLE
Tolr 10. l.e-4 1l.e-3 1l.e+l l.e-5 l.e-3 l.e-3 1.e-25 l.e-25 1.e-25
:Limit dpmx dsmx dtmpmx dp2mx dtmn dtmx icutmx
LIMIT 1.eS .08 10. 1.e5 1l.e-5 l.e5 -
SKIP 17 1 1 1 R
Source 19 1. 0.500 0. 13.05 7.135e-9 )
is js ks istyp 0 CLp S
1 1 1 1 18 1 1 1 57‘0
0. 13.05 4.756e-9 0. 13.05 4.756e-9 o&h -
0 0 é AVt oo
2 1 1 1 19 1 1 1
0. 13.05 4.756e-9 et e e
0. 13.05 4.756e-9 0
0 PLOTS 1 ) R N ;
3 1 1 Time[y] 10.
0. 13.05 7.135e-9 Time[y] 100. B
0 . e{y] 1000. - -
4 11 C;g%ﬁeEil 10000.
0. 13.05 7.135e-9 o ime{y] 20000. <
0 \ Time[y] 50000.
5 1 5153 Time[y] 100000. e
0. 13.05 9.513e-9 \| Time[y] 200000.
0 Time[y] 500000. .
6 1 1 TN Time[y] 1000000.
0. 13.05 1.189%e-8 Time{y] 2000000. L
0 - rstart 1 0
7 1 1 Steady[y] 1l.e+l l.e-1 l.e-4
0. 13.05 1.189e-8 . NOSKIP -
0 SKIP
8 11 . .
0. 13.05 1.903e-8 27  0.575 0.500
0 s°2§§§2q(sec> T/qht (C/(J/s)) gmt (kg/s) BOAPD B
9 11 is js ks istyp
0. 13.05 1.903e-8 1 "1 1 1
0 0. 13.05 4.756e-9 , e
10 11 o )gZZéi/ .
0. 13.05 1.903e-8 ) _‘\¢¢H e
11 1oL 1 1 23 3 \)W JEE
0. 13.05 1.903e-8 0.00000E+00 6.21022E+01
0 6.31152E+07 5.79882E+01
12 L1 1.26230E+08 5.47233E+01
0. 13.05 1.903e-8 1.89346E+08 5.20440E+01
0 2.52461E+08 4.98523E401 .
13 L1 3.15576E+08 4.78501E+01
0. 13.05 1.189e-8 4.73364E+08 4.35616E+01 B
0 6.31152E+08 3.98890E+01
14 11 9.46728E+08 3.38588E+01 ) B .
0. 13.05 1.189%e-8 1.26230E+09 2.90845E+01
0 1.57788E+09 2.52460E+01
15 11 2.36682E+09 1.85840E+01 ‘ L -
0. 13.05 9.513e-9 3.15576E+09 1.47704E+01
0 4.73364E+09 1.08665E+01
16 11 6.31152E+09 8.80230E+00
0. 13.05 7.135e-9 9.46728E+09 7.05269E+00 i ) .
0 6.04817E+00

1.26230E+10
1.57788E+10
1.89346E+10

5.26637E+00
4.58451E+00 O
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2.52461E+10
3.15576E+10
3.94470E+10

3.68061E+00
3.09849E+00
2.53799E+00

1
Table 1a. Matrix property values taken from TSPA-95

i
i
e e ek

4.73364E+10 2.15559E+00 e - Genuchten Parameters
S . 6.31152E+10 1.66775E+00 - — gy ] Rock Unit | Porosity | K, (m/s) | Residual van
7.88940E+10 1.45740E+00 =@ ———— S Type Sawration | -1y n m=1—1/n
e 9.46728E+10 1.30629E400 - e e m o e - p” -
1.26230E+11 1.17340E+00 . [ -2 | g0 0.0084 1. :
1 1.57788E+ll 1.07943E+00 e T TCw 0.0870 | 9.7x10 Py, 0.85 -
e 1.89346E+11 9.90374E-01 ! — Im 04210 | 3.9x1077 | 0.100 0.0153 . :
2.20903E+11 9.20813E-01 o e n — 0.0058 1798 0.44 - - —
e e 3 824 61E+11 8.64512E-Q1 T T s ; TSw 0.1390 | 1.9x10 0.080 :
2.84018E+11 8.17705E-01 e o- | 0080 0.0058 | 1.798 0.44 s -
-—4  3.15576E+ll ToTTETAB-OL  oom s o oom o o e e | TSv 0.0650 | 1.9x1 : o o -
3.47134E+11 7.16013E-01 [ B— 107 | 004t 0.0163 . : e
. 3.78691E+11 6.63996E-01 - - Jtr CHav 0.3310 | 27x o0 0.38 —
4.10249E+11 6.19488E-01 ! CHuz 03060 | 2.0x1071 | 0.110 0.0031 ) ) .
1 4.41806E+11 5.80940E-01 __ e e e | ) e S
e — 4.73364E+11 5.47211E-01 ‘ ~ from TSPA-95
5.52258E+11 4.78752E-01 ] e = PUTUUTT rable 1b. Fracture property values taken S
PR — 6.31152E+11 4.26408E-01Q """ Ui\v’ [ i -
7.88940E+11 3.51390E-0 2 e e 2 - idual Van Genuchten Parameters S
e e 9046 T28B+11 2.99969E-0 q e o e el “ Rock Unit | Kig (W) :“‘d on -~ e VT
1.26230E+12 2.14482E-0 (\/ & e Type a(m ) z S ——
el 1.57788E+12 1.61784E-0 e e e e e e l p— i
- 1.89346E+12 1.24442E-01 f ; - TCw 3.9%10°3 0.04 0.1305 4.230 0.
2.20903E+12 9.96789E-02 e e e e e e & S S 4.230 0.7636 e e
s e e 2 652461412 8.22487E-02 T — | PTn 3.9x107 0.04 0.1305 Py
2.84018E+12 6.94221E-02 e e s 0.1305 4.230 : —_ —
e e s i e 3.15576E+12 5.96569E-02 R —~~-~~w~—--~—-§ i TSw 3.9x10 0.04 0.76%6 -
4.73364E+12 4.33199E-02 4 I J{ e TSv 3.9%10-5 0.04 0.1305 4.230 -
DU ——— 0 . 3 0.7636
is 3s ks istyp % I R CHav 3.9%1076 0.04 0.1305 4.230
e 1 1 24 3 JE— - e ekl i s 0.04 0.1305 4.230 0.7636
: timeq(sec) T/qht (C/(J/s)) gmt (kg/s) B8OAPD g ! CHnz 3.9x10 . ‘ )
y i
CremroeTemeemeTt 2.52461E412 8.22487E-02 ' corm e T : 3 /‘é 7 I?—L;
2.84018E+12 6.94221E-02 3 Table 2. Matrix property values taken from TSPA-93 27
e oo 3.15576E+12 5.96569E-02 i e - I o

4.73364E+12

4.33199E-02

e TSPA-93 TSPA-93
o : print all at ¢ T ’ "m § Rock | Parameter —
r a at ever arget ti % ST D : Hi id-]
e PLOTS 167204770 87 135 ° e e . - * %‘;‘e Efx] Low igh - -
Time[y]taiget dt dpmx  dsmx  dp2mx dtmpmx 2 R - ey | 4Tl S e6x10-12 | 2.35x10°¢ | 4.0x10 3.9%10 7
A b n - _ - —
T emee————— Time[y] 100. T T T T e ‘_‘é K’:( oy | Lm0t | sa3xa0? 292x10°7 | 3.0x10°1° 2-7al° SW
Time[y] 1000. I p— . — 0
. Time[y] 10000. S — T ow | o 00104 1.6650 0. x
Time[y] 50000. SN SO — n 0.0054 03752 0.0200 0.163
o - e Time[y] 100000. | ] CHav o @Y 0.0531 . 5‘872
: Iim:[y] 2000000. : I o o 2611 1.187 11.800 1.900 -
rstart 1 0 T PTn ni- K 2 861
e === NOSKIP B - s i o o) 2150 1.249 9.888 2.000
Ends ! CHav
- e . - S — :
_ S S
JUU— e em e e e e e e e e e - et o i -R.__q:: ~; _7 2 e s ggfg,-_!‘_—__,
. — 4 e e e e
e e 7L— MM, M,Ej}‘y%\_w T 5*91:‘:,“_‘3,\\ — " | T "
i R -
S B 4 3 : ' . -
5 4 .
e I S
e o e e e o e e e e £ e e e e A e e e e+ e o e M____..,j i e o — e
4 s [ —
R C Mﬁ;l“_m,.zﬂagmﬁ Aer”._AA-_‘L %.‘,. I:}E-&,WQJL _— e e et
. ; i ) - = e T T —
e it o .‘_;‘CM&,,_,L‘ ..... _('_Lha-?aqbw -Iti'_ ,MAJ;‘ /\Q':"ag‘i AR e o °(f n__é-gsd_____‘ : [
( : c ‘2 I? . ! ) ; \ i W . g T .
— - - C&L&ﬂ\ ,,,,,, Q‘Q—\m%}& k&' K)‘BJ‘ ai“/h‘k& AQ:\-?A ¥ ‘( ﬂ,h,a’t‘w T > e e
f : S— e ﬁ E— i ' I
? e e TS e e T T
O SR N T e 0 1 e o i 2 e o R ! o - -
. 'f e s s s -
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5¥5/7é

F’&J;, UJQR.'Z (2) L. 45t- $¢s 951
t) ﬁ1¢4~9‘{§£21~ W A //L‘Ja-e///jlﬂe’e‘e///// ¢ y(<rj//;q\¢‘-+‘///
‘1 v(vx . Cp ‘y
Data for Multiflo simulator (initial data : 1D, wrr 28(2) pp451-465)
June 5, 1996
: hunt.dat
RSTART 0
: material properties taken from wrr paper by Hunt et al.,
XYZ = 1 table look-up,; pref = ref. press.
RADIAL = 0 correlations; tref = ref temp.
OTHER I
:grid geometry nx ny nz ivplwr ipvtab idir pref tref href
Grid XYZ 182 1 1 1 1 0 0 0
Monitor 135
:135
debug 1
0
Pckr :relative perm and pc keyword
i type-curv swir rpm(lamda) alpha pcwmx sgc  iecm
1 Van-Gen 0.000 .4565 5.24e-4 0. 0.000 O
0 :blank line
DPebug 1
0
Thermal-prop
: no rho cpr ckdry cksat crp crt tau cdiff cexp enbd
1 2.650e+03 1000. 2.86 3.1 0 0 .5 2.13e-5 1.8 1.
2 2.580e+03 840. 1.74 2.3 0 0 .5 2.13e-5 1.8 1.
3 2.580e+03 840. 1.74 2.3 o] 0 .5 2.13e-5 1.8 1.
0
igrid w re
DXYZ 2
: (dx(i),i=1,nx)
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
0.005 0.005%5 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
0.005 0.005 0.005 0.005 0.005 0.005 0.00S5 0.005 0.005 0.005
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 -1/
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 ‘/, &9
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 \
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 KJg
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 '
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
0.005,0.005
: (dy(3).3=1.,ny)
0.0452
: (dz(k),k=1,nz)
0.0452
PhikK
;41 12 j1 j2 k1l k2 iist ithrm vb por permx permy permz pormm per
1 1 1 1 1 1 1 1 0 .385 1.60e-11 1.60e-11 1.60e-11 .385 1.6C
2 YR1 ) 1 1 1 1 1 0. .385 1.60e-11 1.60e-11 1.60e-11 .385 1.6°7

ﬁJ S ;v~»u1S*,Q -
Nededld
donn K\ .

W R 1

VO aGons sttt
PW1€L*~V'G_ VZ}/“;

J/AN HWJJ Hw-,-'\ { SiT‘k’\

Z7(~) 1259—/z¢e /983
/VVWL_JV TCueu &

-

I R Y R N R R R AR A

-4

182 182 1 1 1 1 1 1 1.0e20 .385 1.60e-11 1.60e-11 1.60e-11 .385 1.60

0
Init
: i1 12 j1

3 2 o] t sg 2 sgm
1 1 1
1
1

k X

1 1.013eS 22. 0.005 0 0.005
1 1.013e5 22. 0.005 0. 0.005
1 o] 0.005

2 181
182 182 1.014e5 22. 0.005
0

Recurrent-data
Ooutput A=l C=l
Solve 2 2 8 4 0 4
SKIP
BCON 1

:ityp fac i1 i2 k1 k2

2 RIGHT 11 11

:time gflx P T sg XABC
0. 0.0173 1.014e5 22. 0. O.
0

:ityp fac i1 12 k1l k2

: 1 LEFT 1 1 1 1

:time qflx P T sg

HI 0 l1.e+5 146.0 0.960

: 0

NOSKIP

;AUTO—step DPMXE DSMXE DTMPMXE DP2MXe
AUTO-step 1.0E+4 0.03 10.0 l.e4
;TOLR TOLP TOLS TOLT TOLP2 TOLM TOLA TOLE

Tolr 10. 1.e-4 1l.e-3 1l.e+l l.e-5 l.e-3 l.e-3 1l.e-25 1.e-25 1l.e-25

;Limit dpmx

dsmx dtmpmx dp2mx dtmn dtmx icutmx
LIMIT 6S.e4 .05 10. S.e4 1l.e-8 5000.
; SKIP

Source 1 1. 1.
is is ks istyp
11 11 11 11

0. 105. 3.534e-5

0

: NOSKIP

Output A=l C=1

: target dt dpmx dsmx dp2mx dtmpmx
: print all at every target time

:skip

:Time(y] 1l.e-12 l.e-12
PLOTS 1 3 1 61 122
Time([s] 1.

Time[s] 10.

Time[s] 100.

Time(s] 1000.

Time[s] 3000.

Time(s] 10000.

Time[s] 50000.

Time{s] 100000.

rstart 1 0

: STEAdy l.e-2 l.e-2 l.e-2
Fnds
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Fig. 4. Comparison of calculated temperature profile with the
experimental data of Hunt et al. [1988b] for the baseline expeni-
ment.
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Yucca Mt.)
. > R v — December 13, 1996
Ceps Y Y e Tinn file ok basel.dat
H H H | .
| ! : This file was from grice rock-0.3-26.dat but with fracture removed
; l : R ~—— : 10 cm fracture zone next to waste.
......... Sttt S ) : Also removed right heater and put in a new x coord system
: ‘ : : —— : Infiltration rate along fracture = 0.3 m/yr.
i H : : Practure lined with impermeable material, kale-26 m"2.
: \ __________________ e a e e nnnnannm e enan L o : Initial conditions from "air-0.0003-26. dat:' et al.
"""""""""""""""" 3 : — : Thermal conductivities of all materials are constants per TSPA 95
H : 26X43 Grid
'5 : : T :Power Decay curve from R, Manteufel, 4/25/96.
SR PB PP SR : set upper element to large heat capacity
€ 1000 - ; : ‘ — : Backfill removed 12/13/96
= : : RSTART 0 '
= \ E E m— :
S 100 ooeeeneee- T AOREICTIV LRI LE [SRASEILE : XYZ = 1 table look-up,; pref = ref. press.
a H : , B : RADIAL = 0 correlations; tref = ref temp.
© : : = : OTHER -
=¥ ¢ : . !
o NN e bermconnnd ' CTe—— :grid geometry nx ny nz ivplwr ipvtab idir pref tref href
E Grid XYz 26 1 43 1 1l 1l 0 o]
o« H e H
= : Monitor 498
: B P ECILSTTLRETINTTELILEI freeeeeee . — debug 1
' . ' Pckr :relative perm and pc keyword
H . ¥ s ® . : T : Matrix and Fracture lines switched per new METRA input req( ~5/10/96)
N SO s LSPEIIN 551 S SO D R SECRCIEIDEERELARER o DCT . O it Shthbbbtdy i type-curv swirm rpmm{(lamda) alpham sgextm sgc iecm
: : R swirf rpmf (lamda) alphaf phim phif permm permf
: ; 1 Van-Gen 0.040 .3600 8.4e-7 0. 0. 1
H e 0.04 0.7636 1.305e-5 .087 1.8e-3 9.7e-19 3.9e-12
‘ ' 0.01 4 ¢ y ' 2 Van-Gen 0.100 .8500 1.53e-6 0. 0. 1
- A 0 0.5 1 ~ 0.040 0.7636 1.305e-5 .421 1.8e-3 3.9e-14 3.9e-13
SO <o : — 3 van-Gen 0.080 .4400 5.8e-7 0. 0. 1
i 0.040 0.7636 1.305e-5 .139 1.8e-3 1.9e-18 3.9e-12
‘ . L g 4 Van-Gen 0.080 .4438 5.8e-7 0. 0. 1
)1 ».,7\) Saturation 5 0.040 0.7636 1.305e-5 .065 1.8e-3 1.9e-18 3.%e-12
tLf by 5 Van-Gen 0.041 .7400 1.63e-6 0. 0. 1
{ | 0.040 0.7636 1.305e-5 .331 1.8e-3 2.7e-14 3.9e-13
T 6 Van-Gen 0.110 .3800 3.13e-7 0. 0. 1
L L 0.040 0.7636 1.305e-5 .306 1.8e-3 2.0e-18 3.9e-12
P ! ‘) C . - ;* tj:; AT : 7 = Backfill, from TSPA ‘95 pg 4-18.
/,’x e }/5//971 Comdlacakon &o@ﬂmm 0"",”/(2‘” -* ”“ e . - | 7 Van-Gen 0.040 .7000 1.11e-5 0. 0. 1
G.040 0.7636 1.305e-5 0.50 1.8e-3 3.9e-14 3.9e-12
l /‘ , i : 8 = Metal Waste Package, Assumed Hydraulic Properties, Saturation Set to
2, .»,(. C . v o . : 1% in init cond file.
jvel= 2 2 A Ao Ko —— 8 van-Gen 0.010 .4400 5.8e-7 0. 0. 1
. . . 0.010 0.7636 1.305e-5 1.0e-1 1.0e-1 1.0e-99 1.0e-99
(/QAS\{, a 2z (A.. MLJ Ty~ s ‘)PA‘-‘) S'“ : : 9 = Air Around Metal Waste Package, Assumed Hydraulic Properties, Saturation
4 ey : 0.1% in initial conditions file (air.int).
A Q‘ 7& 0 W g, , 9 Van-Gen 0.010 .4400 5.8e-7 0. 0. 1
s A (A reme—d 0.010 0.7636 1.305e-5 9.999e-1 9.999%e-1 1.0e-99 1.0e-99

10 = fracture zone. Identical to material #2 (PTn) except permeabilities
are increased by a factor of 10. Alpha of matrix changed from
1.53e-6 to 1.53e-6

1.53e-6 0. 0. 1

— :
Sne e e v L, : 16 v- -Gen | 0.106 .8500
[ < an
/ L ~ / 17/ "‘“"/h“" f /5""‘ 5‘54" ol‘{f‘ » : 0.040 0.7636 1.305e-5 .421 1.8e-3 3.9e-13 3.9e-12
; : 11 = Cement, properties taken from NUREG/CR-6348 (Thermally driven moist...,
w \9}‘\)4' fluLtTiFL ©

cement slurry C3, permeability for cement slurry C4)

12 Van-Gen 0.05 0.272 6.36e-7 0. 0. 1

CVM ﬂ% h (A»«.) OQEQ?M o 0.05 0.272  6.36e-7 0.2 1.8e-3 1.0e-26 1.0e-26 C
647& @gﬂ W 0 :blank line

> - doat

ﬁ:w Q;CWWH

(M.JLOQI s " 11 van-Gen = 0.05 0.272  6.36e-7 0. 0. 1 s
. . 0.0S5 0.272 6.36e-7 0.50 1.8e-9 2.le-18 2.le-18
< LLQA'I/ - 'Q,alveuz/ ¢ /{_7&& IR | : 12 = fracture lining - ’ D(ﬂb
it

Debug 1

@‘\J jﬁ\'————’* ’I‘hermal -prop
: no rho cpr ckdry cksat cdiff
LM .580e+03 728.0 .69 .69 . .13e-5

crp crt tau cexp enbd
1 2 1 1 [} 0 S 2 1.8 1.
‘ 2 2.580e+03 422, 0.61 0.61 0 o] .5 2.13e-5 1.8 1.
C/\,’(?Qé;-\/\/ 3 2.580e+03 840.0 2.10 2.10 0 0 .5 2.13e-5 1.8 1.
W 4 2.580e+03 948. 1.28 1.28 0 0 .5 2.13e-5 1.8 1.
5 2.580e+03 488.0 0.84 0.84 0 0 .5 2.13e-5 1.8 1.
6 2.580e+03 526. 1.42 1.42 0 0 .5 2.13e-5 1.8 1.
7 2.580e+03 9e+50 1.69 1.69 0 0 .5 2.13e-5 1.8 1.
: 8 = Backfill, from TSPA ’95 pg 4-18.

8 2.580e+03 840.0 0.60 0.60 0 0 .5 2.13e-5 1.8 1.

: 9 = Metal Waste Package, rho, cpr, and ck*** from Manteufel, 3-96.
9 7.800e+03 450.0 50.0 50.0 o} 0 .5 2.13e-5 1.8 1.




N

A

: 10 =Air Around Metal Waste Package, rho & cpr from CRC, other Properties Assum

10 1.200e-00 57.4 10.0 10.0 0 0 0.0 2.13e-0 1.8

¢ 11 = Cement, properties taken from NUREG/CR-6348 (Thermally driven moist..

cement slurry C3, cpr assumed same as TSw)

11 1.600e+03 840.0 0.502 1.0207 0O [¢] .5 2.13e-5 1.8
: 12 = fracture lining
12 1.600e+03 840.0 0.502 1.0207 O 0 .5 2.13e-5 1.8
0
: igrid w re
DXYZ 0
: (dx(i),i=1,nx)
0.10.10.10.120.20.20.20.20.20.2
0.3 0.3 0.3 0.3 0.3 0.4 0.50.50.60.6
0.7 0.8 0.8 1.0 1.0 1.0
¢ (dy(3),j=1,ny)
1.

(dz (k) ,k=1,nz)
16. 16. 16. 16. 16. 15. 14. 13. 13. 13.
15. 20. 34. 30. 30. 30. 17. 10. 5. 2.785
.715 .7 .4 .4 .4 .4 .5 .915 2.785 5.
10. 20. 30. 30. 30. 8. 20. 30. 31. 30.

30. 30. 31.
PhikK
i il i2 j1 j2 k1 k2 iist ithrm vb por permx perm
126 1 1 1 1 1 7 0. P P P Y Ppemmz  pormm permm
120 1 1 2 6 1 1 0
126 1 1 710 2 2 0.
126 1 1 11 35 3 3 0.
126 1 1 36 36 4 4 0
126 1 1 37 39 5 S Q
1 26 1 1 40 42 6 6 0.
1 26 1 43 43 6 6 6.2832e7
:Drifts (backfllled) -
112 1 121 28 9 8
Waste Packages
6 1 1 23 26 8 9
S pports (Pedestal, Cement)
w176 1 12727 11 11
:Inverts (Floor, Cement)
\ 112 1 128 28 11 11
SKIP
:Fracture
4 4 1 1 120 10 2
4 1 129 43 10 2
Fracture Lining
3 3 1 1 120 12 12
S 5§ 1 1 120 12 12
NOSKIP
0
Init rck26
Recurrent-data
Output A=1 C=1
: isolv newtnmn newtnmx
Solve 2 2 8 4 0 4
:AUTO-step DPMXE DSMXE DTMPMXE DP2MXe

AUTO-step 1.0E+5 0.03 5.0 l1.e5

:TOLR TOLP TOLS TOLT TOLP2 TOLM TOLA TOLE
Tolr 10. 1.e-4 1.e-3 1l.e+l l.e-5 l1l.e-3 1.e-3 1.e-25 1l.e-25 1.e-25

:Limit dpmx dsmx dtmpmx dp2mx dtmn dtmx icutmx
LIMIT 2.e5 .08 10. 2.e5 1l.e-8 l.e5
: SKIP

Source 34 0.00333 1.000 rck22
:NOSKIP

print all at every target time
PLOTS 1 4 496 498 548 606
target dt dpmx dsmx dp2mx  dtmpmx
rstart 10
TIME([y] 1.
Time(y] 10.
Time{y] 100.
Time[y] 1000.
:Time [y] 5000.
Time(y] 10000.
:Time [yl 100000.

SKIP

rstart 1 0

Steady(y] 1.e+l l.e-1 1l.e-4
NOSKIP

Enda

.
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\

Values for sensitivity analyses
Use hydrostratigraphic units described in TSPA-95

properties to be varied: matrix (k, alpha, porosity); fracture (k, alpha, porosity)

E{x], min and max for matrix K-sat and aipha taken from beta-distributions in TSPA-93,

E[x}to used for porosity
[ e : ‘
matrix saturated hydraulic corr\’ducftmt; (m/s) Fula k\ /‘J\ IS
TCw 2.042¢-11 6.310e-13 6.166e-9
PTn 3.802e-7 1.175e-9 1.738e-4
TSw 2.08%e-11 2.884e-13 1.072e-8
TSv 9.772e-12 2.692e-13 2.239¢-10
CHnv 1.096e-9 3.981e-12 1.047e-6
CHnz 1.585e-11 6.761w-15 1.072¢-8
matrix alpha (m")
TCw 7.907e-3 2.588e-4 1.384e-1
PTn 5.559¢e-1 1.803e-1 1.718
TSw 1.355e-2 2.099e-3 5.000e-1
TSv 2.193e-3 2.193e-3 7.691e-3
CHnv 2.786e-2 1.718e-3 1.109
CHnz 5.943e-3 3.936e4 3.133e-1
matrix porosity {-)
TCw 0.087 0.03184 0.1422
PTn 0.421 0.3166 0.5254
TSw 0.139 0.08173 0.1963
TSv 0.065 0.02236 0.1076
CHnv 0.331 0.2413 0.4207
CHnz 0.306 0.2421 0.3700
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Data for Multiflo simulator (initial data : 2D, I&M Canal)
Dec 30, 1996
:miklas4.dat
: rtg changed miklas3 to have heat at depth only (15-17.5m)
: increased injection from 15-17.5 to 15-18.5
: converted to r-z coordinates
: added five elements to base for total depth of 25 m
: increased enthalpy to 1.00, this = 338 F
increased k to e-11
: increased extraction to 8 elements 3-10
: bottom layer bc at 20 C
: no top layer bc at 30 C
: increased initial gas sat to 0.8
: decreased porosity from 0.40 to 0.30 in high k zone
: Kt to 0.74, 0.9 in silty clay
: reduced inj well length to ele 12-14
: large volume in outer edge
: added more permeable layer below water table at 1e-10
turned on vapor extraction on right bc
silty clay at 3e-14 0.4
silty sand at 7e-13 0.4
Mike removed clay layer to test effect of dual injection

RSTART 0

XYz = 1 table look-up,; pref = ref. press.

RADIAL = 0 correlations; tref = ref temp.

OTHER
: ,/\
: new format for input file ;Z .
:grid geometry nx ny nz ivplwr ipvtab idir pref tref href

Grid RADIAL 22 1 46 1 1 3 o} 0
:Monitor 13§
:debug 3

i type-curv swir
1 Van-Gen

rpm(lamda)
0.080 .2700

alpha swext sgc iecm
5.04e-4 0. 0. 0 :silt

0 :blank line
: Debug 3
: 0
Thermal-prop
: no rho cpr ckdry cksat crp crt tau cdiff cexp enbd
1 2.280e+03 840. 0.74 0.9 o] 0 -5 2.13e-5 1.8 :silt clay
0
: igrid ™w re
DXYZ 2 0 11.

(dr(i),i=1,nx)
0.25 .75 1.25 1.75 2.25 2.75% 3.25 3.75 4.25 4.75
5.25 5.75 6.25 6.75 7.25 7.75 8.25 8.75 9.25 9.75
10.25 10.75

(dy (3).,j=1,ny)
360.0

(dz (k) ,k=1,n

[=NeNoNeNel
NNV TR
Coooo
RTRRTRt
[eNoNeNoNe]
0o i
[~ NeoNo R
RNV RPN
[N eoNeNeoNol
ERERT IR
[eNeRoNeNe]
it nin
cCood
URC TRV
[~ leNoNal
ERERT RN
[>ReNo Nl
0 in
[~ ReNoNel
Bwon

/o~
/ " ~~——
:0 //<> P
Pckr :relative perm and pc keyword )/'6 -

1

|

>
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PhikK
i ermm
:i1 12 j1 j2 k1 k2 iist ithrm vb por permx permy permz porm p
;12;2 i i 11 1 1 0 0.40 3.00e-14 3.00e-14 3.00e-14 0.40 3.00e-14
122 1 1 2 20 1 1 0 0.40 3.00e-14 3.00e-14 3.00e-14 0.40 3.00e-14
122 1 121 45 1 1 0 0.40 7.00e-13 7.00e-13 7.00e-13 0.40 7.00e-13
122 1 1 46 46 1 1 le+9 0.40 7.00e-13 7.00e-13 7.00e-13 0.40 7.00e-13
0
Init
i1 i2 j1 j2 k1 k2 P t 8g x2 sgm
1 22 1 1 1 10 1.0e5 20. 0.8 0. 0.8
1 22 1 1 11 46 1.0e5 20. 0.0 0
0

;Equil depth pdepth tdepth tgrad parm iequil
Equil 5.00 1.013e5 20. 0. 0. -1

Recurrent -data
Output A=1 C=1

Solve 2 2 8 4 [ 4
;AUTO-step DPMXE DSMXE DTMPMXE DP2MXe
2.0E+4 0.03 10.0 l.e4

AUTO-step

;TOLR TOLP TOLS TOLT TOLP2 TOLM TOLA TOLE
Tolr 10. 1.e-4 1l.e-3 1l.e+l 1.e-5 l.e-3 1l.e-3 1l.e-25 1.e-25 1l.e-25

;Limit dpmx dsmx dtmpmx dp2mx dtmn dtmx icutmx

LIMIT 5.e4 .05 10. 5.e4 1l.e-8 1l.e7
Output A=l C=-1
Steady [yl
;Limit dpmx dsmx dtmpmx dp2mx dtmn dtmx icutmx
LIMIT S.e4 .05 10. 5.e4 1.e-8 l.e?
SKIP
Source 1 1.00 0.30
is js ks istyp
1 1 11 30 37 11
0. -2.76%e6 4.367e-2
0
: is js ks istyp >
SKIP e
1 1 11 15 17 11 ) e
0 -2.769e6 4.367e-2 [N L 5
o] Ny
: is js ks istyp e o
%0 i itime gflx P T sg |/
0 -2.769e6 4.367e-2 : g. 0.0 2.90e5 20.00 O.N
0 : .
: print all at every target time
Nogiig Output P=1 G=1 T=1 Q=1 B-1 ::///
1 Time[d] 1l.e-8 5\,/
BCEEIP PLOTS 1 2 105 156
rityp ifac i1 i2 k1 k2 gi::fg} 2 P
1 RIGHT 1 1 3 10 Time(d] 3 <;
:time gflx P otes 20.00 .95 Time[d] 4.
g. 0.0 9.25e4 . . Time(d] 5.
NOSKIP Time%d] 6.
Time(d] 7.
1 BOTTOM 22 22 46 46 SKID

Time [d] 50.
Time{d]) 75.
Time[d] 100.
Time[d] 125.
Time{d] 150.
Time([d] 175.
Time[d] 200.
Time [d] 225.

Time (d] 240. i
NOSKIP ‘
Plots 1 i

STEAdy 1.e-3 l.e-3 1.e-3 i
Ends |
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