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Table 6-1. Experimental results for the unsaturated Series A (1-23), saturated Series B (24-34), matrix-
only fiatur:;ted Series C (3549), air-filled Series D (50-57), and water-filled Series E (58-66)
experimen

)
H to Test Tiower(C) Ty, (C) T,
s v g (© AT (K) TERm | QWimd Koy (WinK)
1 70.00 23.14 46.57 46.86 312.40 75.52 0.246
2 69.40 23.35 46.375 46.05 307.00 80.36 0.266
3 76.60 39.94 58.27 36.66 244.40 67.59 0.281
4 92.44 40.43 66.43 52.01 346.73 101.75 0.298
5 85.66 20.98 53.32 64.68 431.20 115.80 0.273
6 33.28 19.53 26.40 13.75 91.67 20.74 0.230
7 165.35 25.30 95.32 140.05 933.67 300.47 0.341
8 192.96 26.29 109.62 166.67 1111.13 357.20 0.34
9 166.18 25.56 95.87 140.62 937.47 279.26 0.315
10 139.73 24.75 82.24 114.98 766.53 209.13 0.289
11 118.32 24.49 71.40 93.83 625.53 163.40 0.276
12 93.05 23.53 | 58.29 69.52 463.47 113.56 0.259
13 69.90 22.85 46.37 47.05 313.67 70.06 0.236
14 50.62 22.44 36.53 28.18 187.87 39.97 0.225
15 190.19 26.57 108.33 163.62 1090.80 340.32 0.33
16 203.74 61,00 132.37 142.74 951.60 323.85 0.36
17 144.84 32.29 88.56 112.55 750.33 198.87 0.28
18 153.00 57.86 105.43 95.14 634.27 181.66 0.303
19 130.17 57.20 93.68 72.97 486.47 134.24 0.292
20 107.77 54.95 81.36 52.82 352.13 95.49 0.287
21 85.24 54.06 69.65 31.18 207.87 52.45 0.267
22 76.13 38.84 57.48 37.29 248.60 56.51 0.241
23 164.92 55.74 110.33 109.18 727.87 220.71 0.321
24 52.35 39.80 46.07 12.55 83.67 794.13 10.04
25 36.59 30.80 33.69 5.79 38.60 490.52 12.92
26 47.10 36.17 41.63 10.93 72.87 1098.72 15.33
27 38.65 29.92 34.28 8.73 58.20 854.39 14.92
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Table 6-1. Experimental results for the unsaturated Series A (1-23), saturated Series B (24-34),
. matrix-only saturated Series C (35-49), air-filled Series D (50-57), and water-filled Series E (58-66)

\VA
1/2z/o7

experiments (cont’d)
T Test | Tiowel©) Tep (O Tyg (O AT (K) VT (K/m) Q (Win)
No. o avg K ogr (W/m-K)
o 28 22.13 15.47 18.80 6.66 44.40 402.49 9.21
T 29 31.01 25.38 28.19 5.63 37.53 388.10 10.50
! 30 28.26 23.92 26.09 4.34 28.93 282.42 9.92
e~
3t 26.78 22.98 24.88 3.80 25.33 224.20 9.00
“”“”\J‘ 2 25.38 22.20 23.79 3.18 21.20 169.11 8.12
i 13 36.75 30.47 33.61 6.28 41.87 643.18 15.61
w\ﬁ 34 47.91 39.24 43.57 8.67 57.80 909.36 15.98
R 35 33.99 19.45 26.72 14.54 96.93 47.25 0.495
36 42.07 20.75 33.91 26.32 175.47 97.32 0.563
—~ 37 60.55 23.97 4226 36.58 243.87 194.70 0.811
Y 38 54.71 2.07 38.39 32.64 217.60 136.22 0.636
39 65.85 25.19 45.52 40.66 271.07 229.70 0.361
- 40 70.4 23.95 47.17 46.45 309.67 299.85 0.984
_ 4 74.88 26.13 50.50 43.75 325.00 384.16 1.201
; 42 80.36 29.87 55.115 50.49 336.60 732.44 2211
— 43 90.77 20.07 55.42 70.70 471.33 632.98 1.364
— 44 29.63 19.14 24.38 10.49 69.93 24.64 0.358
4 44.60 19.81 32.20 24.19 165.27 61.98 0.381
o 46 55.69 20.5 38.10 35.18 234.53 117.43 0.509
} 47 66.83 21.66 4424 45.17 301.13 193.59 0.653
—
' 76.08 2291 49.49 53.17 354.47 277.94 0797
49 89.29 24.96 s 64.33 428.87 442.93 1.049
50 23.19 19.24 2121 3.95 26.33 10.09 0.389
51 33.60 19.66 26.63 13.94 92.93 45.07 0.492
I 52 51.38 20.36 35.87 31.02 206.80 121.18 0.595
53 74.75 21.61 48.18 53.14 35427 243.44 0.698
54 100.21 2.91 61.56 .30 515.33 24.97 0.838
55 128.14 24.83 76.48 103.31 688.73 563.91 0.839
i 56 158.20 30.98 94.59 127.21 848.07 789.10 0.945
Table 6-1. Experimental results for the unsaturated Series A (1-23), saturated Series B 24-39),
matrix-only saturated Series C (35-49), air-filled Series D (50-57), and water-filled Series E (58-66)
experiments (cont’d)
|
' -;? Tiowel© Tep (©) Teg (© AT (K) VT ®m | Q(Win?) K o (WimK)
' 57 172.07 34.18 103.12 137.89 919.27 945.43 1.045
58 22.57 2075 21.66 1.82 12.13 72.86 6.101
. 59 24.96 21.89 23.42 3.07 2047 116.03 5.764
— 60 29.04 23.89 26.46 514 34.27 215.73 6.391
61 41.62 34.71 38.16 6.90 46.00 351.27 7.888
6 49.70 41.31 45.50 8.38 55.87 463.93 8.432
63 64.42 5417 59.59 9.65 64.33 697.42 11.012
{ 64 57.21 48.55 52.88 8.65 57.67 579.04 10.197
—
65 3.9 28.88 3141 5.06 33.73 278.39 8.391
et 66 21.58 17.87 19.72 37 24.73 166.43 6.838
ot
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Test pre
No. | Tgt© | VIRM | Qug® Wm®) | Quoa* Wimh) | Quoey® WD) | Qpyuit (Wim) “ |
i = y |
: 41 40.50 325.00 021 146.41 237.53 384.16 NV 7 - ‘
¢ // /‘.4 - 44‘;/// <+ ‘(\ ﬁ 42 s5.11 336.60 028 151.63 580.51 732.44 % 27
2321 d” A 7 e ) 55.42 47133 0.40 212.33 420.23 632.98 ‘
(L4 ~7) \‘
) Adi e K 69.93 0.01 31.50 0.0. 24.64
k.‘ e il u | 3 ‘
AN P 45 44.60 165.27 0.02 74.45 0.0 61.98
) . k‘ — . J (tg/("/ - C,-.w,, » (‘ B 46 | 38.10 234.53 0.06 105.65 11.70 117.43
! ) 47 4424 301.13 0.13 135.66 51.79 193.50
et P o - \: N edand e AR 48 49.49 354.47 021 159.68 118.03 217.94
A i ] 49 57.12 428.87 0.04 193.20 24931 442,93 !
) A Ck T Cairdia. ur{/\ Dade 50 21.21 26.33 0.00 0.69 9.39 10.09 i
%\J & 51 26.63 92.93 0.0t 245 42.60 45.07 ;
ot s o 2 [/ 2T, 52 | 3587 206.80 0.05 545 115.67 121.18 |
\\\) QQ e s (( ; 53 48.18 35427 020 9.35 233.88 243.44
Pl ook N Gy 54 | 6156 515.33 0.61 13.60 410.75 42497
H 55 76.48 688.73 1.56 18.18 549.16 568.91
T 56 94.59 848.07 3.66 2238 763.06 789.10
: , ol 57 | 10312 909.27 5.12 24.26 916.04 945 .43
Table 9-2. Heat flux attributed to radiation, conduction, and convection. * denotes calculated values % 3166 T Y 1 =0 Y
and § denotes measured values. 59 | 234z 2047 0.0 12.07 103.95 116.03
60 26.46 3427 0.0 2021 195.50 215.73
';f_' Tyg © VI @M | Qug® WD | Quopa® W) | Quee® WD) | Qpoeait (W/m?) 61 38.16 46.00 0.0 27.14 330.12 357.27
1 4657 312.40 0.16 80.78 0.0 75.52 62 45.50 55.87 0.0 32.96 430.94 463.93
2 4637 307.00 0.15 79.39 0.81 80.36 ~ 63 59.59 64.33 0.0 37.95 659.40 697.42
3 58.27 244.40 0.24 63.20 414 67.59 64 52.88 7.67 0.0 34.02 544.97 579.04
% 66.43 346.73 0.51 89.66 11.56 101.75 65 31.41 B.13 0.0 19.90 258.48 278.39
5 5332 431.20 033 111.50 395 115.80 66 19.72 2473 0.0 14.50 151.84 166.43
|
Test
No. Targ © VT Km) | Quag® Wim?) | Quug® WD) | Quone® Wimh) | Qo Wim®) 7 .
d ¢
6 26.40 91.67 0.01 23.70 0.0 20.74 /’ ~ h ,j* C ;,A Ad i L M 1,;-«»«» P ( lp\'hyw e (c
7 9532 33.67 4.10 241.44 54.91 300.47 ) ot ; 0 AR}
g | 109.62 111113 7.43 18733 62.42 357.20 ) (Coor {2 W WA, h G\~ 7 2.7 1} (‘)L\M\_ Mn/\ "
9 95.87 937.47 4.19 242.42 32.63 279.26 e ( .)g\\ AV \ mﬂ . ( _
10 | &224 766.53 2.16 19822 8.73 209.13 ("“"’"‘ ‘“‘/ﬁ% L At £ A 7 2 i z 'a“ﬂ"“”
11 71.40 625.53 115 161.76 0.48 163.40 B y ; 5 n T
L /w ,m,, A k nf H ffj i A At ﬂﬂ&
12 58.29 463.47 0.46 119.85 0.0 113.56 . L 5 \
AN . 5 R
13 46.37 313.67 0.15 81.11 0.0 70.06 z@ - Q -
& vm el o g WA
14 36.53 187.87 0.04 48.58 0.0 39.97 T 3 r
15 | 10838 1090.80 7.05 282.08 51,18 340.32
16 | 13237 951.60 11.21 246.08 66.55 323.85 7
p o - 1.
17 88.56 750.33 2.64 194.03 2.18 198.87 s o = .5
18 | 10543 634.27 3.77 164.02 13.86 181.66 P e
D, =0 . ©eH
19 93.68 486.47 2.03 125.80 6.40 134.24 ) ‘n et G 12
- .
20 8136 352.13 0.96 91.06 3.46 95.49 ~ e T . I / N
' 0 D 0 % o A} if et
2t 69.65 207.87 0.35 53.75 0.0 52.45
e amnd -
) 57.48 248.60 023 64.28 0.0 56.51 T = [
23 110.33 727.87 0.0 188.22 27.51 220.71 : O 0
24 46.07 83.67 0.0 97.05 697.03 794.13 “) Q .y ?}
25 3.69 38.60 0.0 44.77 445.73 490.52 i\ e
2 41.63 7.87 0.0 84.52 1014.16 1098.72 N i, > L9 e
27 3428 58.20 0.0 67.51 786.86 85439 — 6 R
28 | 1880 44.40 0.0 51.50 350.98 20249 Vil=ilil.n
29 28.19 3753 0.0 43.53 344.55 388.10
30 26.09 28.93 0.0 33.56 248.85 382.42
. . 0.0 . 194 p e
31 24.38 25.33 9.38 94.81 22420 L , ) 4 i} W / "
32 23.79 2120 0.0 24.59 144.51 169.11 vob t 7
33 33.61 41.87 0.0 48.56 504.60 643.18 » ol fe e s €N ‘
34 43.57 57.80 0.0 67.04 842.28 90936 o F NG o
35 26.72 96.93 0.01 43.66 3.57 47.25 » ) 7 - {4’\ o~ N k\ \
36 33.91 175.47 0.34 79.04 18.23 9732 Cevns I i ) Lol sk
37 4226 243.87 0.09 109.86 84.74 194.70 —
38 38.39 217.60 0.06 98.02 38.12 136.20 . - v . . 9 9 . F e :
- = T 9 s o . 27, = - W
39 45.52 271.07 0.12 122.11 107.45 229.70 - G \"IC‘, 357.20 75403 281 3 3 Ge.42 LUI/”‘
4 4717 309.67 0.16 139.50 160.18 299.85 s




12 7%?& Test No. T,, () YT (K/m) Qe (W) ¢ 3
s 29 5.63 37.53 34455 5.936 (* SYe.
&l)3 /57 fe
e x[ . 30 434 28.93 248.85 5.936 1
. ! . T
—— SR TR Y S S R S— S AP o W W S e I . 25.33 94.81 5.486 ek "
; ) 31 3.80 i @\4\, q 1 L\
A, L “.,vt., tomn coned) 32 3.18 2120 44.51 5.085 e P N
A Z ey oe=X (% /)
. ¥ ) 33 6.28 41.87 94.60 8.936 -
; S
Q = ¢ - [> + VT 74 34 8.67 57.80 4228 8.459
¢ S 5 14.54 96.93 3.57 0.019
Cerve- Clrenr 2
36 26.32 175.47 18.23 0.046
e - . 36.58 243.87 84.74 0.141
[/(Jda@'\,i’/ D - «’“‘;Q o 1{(4M 1"#[ W oI /Z;. Ceo /? / 37 8
D o 1 i 5 4’ 38 32.64 217.60 38.12 0.073
=2 ' lm
212 LA — 39 40.66 271.07 107.45 0.156
40 46.45 309.67 160.18 0.197
—~ Y
. . - 2 41 48.75 325.00 237.53 0.275 P
. o i iy . - 4
Test No. T, (C) VT (K/m) Qupp, (W/m?) S W éﬁf\ w1 Al VAl b . . / A
ae cone { s ol ‘ 5 2 50.49 336.60 580.51 0.644 CI \}(‘;\/ e
1 46.86 312.40 -0.04 -0.007 & 43 70.70 471.33 420.23 0.306 v Ao/l
2 46.05 307.00 0.81 0.001 A 44 10.49 69.93 -6.87 -0.054 < \
Yo
3 36.66 244.40 4.14 0.007 g 45 24.79 165.27 -12.50 -0.034 c‘“‘r‘zﬂ
| ‘
4 52.01 346.73 11.56 0.012 = Y 46 35.18 234.53 11.70 0.020
5 64.68 431.20 3.95 0.003 47 45.17 301.13 57.79 0.074
6 13.75 91.67 297 -0.017 48 53.17 354.47 118.03 0.122
7 140.05 933.67 5491 0.017 | 49 64.33 428.87 249.31 0.204 .81
RSN Ny
8 166.67 111113 62.42 0.016 ) - - 50 3.95 26.33 9.39 0.252 (e 2 t@/\
" JA\
9 140.62 937.47 32.63 0.010 1 1,& e 51 13.94 92.93 2.60 0.236 & N “7 v’
10 114.98 766.53 8.73 0.003 ¢f Q(“"/ 1 \S; 52 3102 206.80 115.67 0.236 = Los
. 7 £ X -t
4@7 1 93.83 625.53 0.48 0.0002 v i = 53 53.14 354.27 233.88 0.244 o 7}}
fa3 v 2| )
< 12 69.52 463.47 -6.75 -0.005 v 54 713 515.33 41075 0.268
- 13 41.05 313.67 -11.21 -0.014 55 103.31 688.73 549.16 0.249
R 14 28.18 187.87 -8.65 -0.020 ] 56 127.21 848.07 763.06 0.267
(;, 15 163.62 1090.80 5118 0.013 ; 57 137.89 919.27 916.04 0.290
’ 16 142.74 951.60 66.55 0.020
17 112.55 750.33 2.18 0.001 Test No. Ty (C) VT (K/m) Qg (W/m') ey’ 12 ‘Z)f
18 95.14 634.27 13.86 0.007 58 182 12.13 65.70 4.644 i s
\31#‘ )7’: /
19 1297 486.47 6.40 0.004 ) 59 3.07 20.47 103.95 3.822 “f/ (&3 >
20 52.82 352.13 3.46 0.004 60 5.14 34,27 195.50 3.774 e
4 BRI )
21 31.18 207.87 -1.66 -0.003 Y 61 6.90 46.00 330.12 4411 Sk % 2
- i yov
2 37.29 248.60 -8.01 -0.013 62 48.38 55.87 43094 4.516 yA R y bpv‘
23 109.18 727.87 2751 0011 . 3 63 9.65 6433 659.40 5.792 . O
¢
24 4607 83.67 697.03 4,409 64 8.65 57.67 54497 5.489 O“‘/ K
i 25 5.79 38.60 44573 7415 65 5.06 33.73 258.48 5.089
& 2 10.93 72.87 1014.16 7.624 - 66 371 24.73 151.84 4.406
2 27 3.73 58.20 786.86 7.834 .
i;,fi 28 6.66 44.40 350.98 4901
. "
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Objectives of the Laboratory-Scale |

Heater Test

Provide insight for the design of the DOE ESF Drift-
Scale Heater Test. -

Provide insight into heat and mass transfer

mechanisms that will be observed under repository

[ L’& mwa C .‘w[{;\

conditions {Information derived from laboratory-scale

test will be available prior to the TSPA-VA and the LA, “/()\W e g Q:ﬁ A /ﬂ U\Zﬁ*&f-w ez
the DST will not be completed prior to either the TSPA- I/LQ ol of- N W ocn, ,z,[ S
VA or the LA}. [Franea, o Snil
, N Adfoencn Yy A s

Investigate the depression of the boiling isotherm using ! /f 0
water infiltrating down a fracture. Quantifiable and 9 X =4 ‘J’@ “’(}75
observable results of the depression of the boiling . 0
isotherm will be used in assessing/calibrating a 0 \AEZAE,
mechanistic refluxing model. 0 4 274 he

\)
Evaluate the ability of instrumentation to detect liquid Q
water infiltrating into an open adit. Possible N 7 O\a o,\f QL* o MJL QQ 0
instrumentation includes water detection integrated ) o S 4
circuits and thermocouples. ’ 0 (& (Qj NG 8 =y ;Piu

Q A ﬁm.e,m,v;,»cg Ao of 0 ”""\*/le L
Provide geochemical information of the thermally Q e oo i Ko CQnﬁ’@%M.N ,
driven transport and redistribution of minerals found in - : Q Q_ L/) H g
the concrete blocks used as the medium in the ) Ll Lo Q> dtuaintee
laboratory-scale heater test. . Cb-b:b N CT I Utaw if)"“"“"’“’*‘:’gq”‘lw
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VD

S
o 4 (L A s Arip S. ol ok
i A OA ety Atnd A F W e\ v oo /%4K7fﬁ’“%id~4' I }
=g .
’ 0 , b v ’ Recurrent
) :Skip
{/ i // /// //, t /// ﬁ LY J 4 Limit 1.e5 .08 10. 1.e5 1l.e-8 1.e5
L’l e [ S ECu/ ol Btk (= T W& QA \,D 2 GG _ - golve 3
. f A retaee
Steadyly] 1.e-4 1l.e-4 1l.e-4
Rstart O
- :Noskip o
Slmué:tig?tiglizggfgﬁozz ig?ietf;;p?lnguingilm§g§7 Bldg 51 CNWRA - : ns fach facm (fach and facm are multipliers to
drips.dat Y : read-in values of ght and qmt)
R
: heater set at 5.50e+l g Source 1 1. ,
: no heat loss at boundaries included isl is2 jsl js2 ksl ks2 istyp
RSTART O e - 1 3 1 3 14 14 33
: 0 5.50e+l
XYZ = 1 table look-up,; pref = ref. press. 1.e+10 5.50e+l
RADIAL = 0 correlations; tref = ref temp. 0
OTHER ~ :Noskip
X Output  C=-10 Q=-10 T=1 G=1 P=1
:grid geometry nx ny nz ivplwr ipvtab iout pref tref href P
Grid XYZ 14 10 22 1 1 3 0 0 isolv newtnmn newtnmx
: Solve 4 2 7 2
Monitor 154 :
. - DP2MXe
: data taken from sandia report:Green et al. 1995, NUREG/CR-6348 :AUTO-step §P§§E4 2S2§E D§M§MXE Sy
pckr :relative perm and pc keyword %UTo—step . . .
1 szg?éggrv P ggTélamda) 6?%22?? SgeXt o3 3ecm | ecm {TOLR TOLP TOLS TOLT TOLP2 TOLM TOL? lTOL§ etz 1e1z  1.e-1
2 Van-Gen 0.05 .6667 2.e-4 0 0. 0 ! emplacement drift ?Olr 1. 1.e-4 l.e-3 1. l.e-3 1l.e-3 l.e . : .
? sbiank line ;Limit dpmx dsmx dtmpmx dp2mx dtmn dtmx icutmx
5ebug 1 LIMIT 1.e5 .08 10. l.e5 l.e-9 .1
ghermal-prop : target dt dprx dsmx dp2mx dtmpmx
: no rho cpr ckdry cksat crp crt tau cdiff cexp enbd : . ;
1 1.600e+03 840.0 0.50 1.0 0 0 .5 2.13e-5 1.8 0. 0 lecm : ors 1 print all at every target time
2 2.600e+03 717. 7. 7. 0 0 .5 2.13e-5 1.8 0. 0 !drift PL i 1.e-7 1 oo
3 1.600e+03 1.0e+3 0.50 0.50 0 0 .5 2.13e-5 1.8 0. 0 !bounda Time -€ :
0 Time[d] 0.10
: igrid rw re Time[d] 0.50
DXYZ 0 Time[d] 1.
(dx(1i),1i=1,nx) T}me[g] ;-
.0001 .0001 .0254 .0254 .0254 .0254 .0508 .0508 .0508 .0508 Time [d] .
.0508 .1016 .1016 .1016 Ends
(dy (3),3=1,ny)

.0304 .0304 .0304 .0304 .0304 .0304 .0304 .0304 .0304 .0304
(dz (k) ,k=1,nz)

-0508 .0508 .0508 .0508 .0508 .0508 .0508 .0508 .0508 .0508
-0254 .0254 .0254 .0254 .0254 .0254 .0508 .1016 .1016 .1016

.1016 .1016
Pth
i1 12 j1 j2 k1 k2 iist ithrm vb por permx permy permz pormm permm
1 14 110 1 221 1 0. 0.42 2.e-18 2.e-18 2.e-18 0.42 2.e-18
1 3 110 11 16 2 2 0. 0.92 1.e-14 1.e-14 l.e-14 0.99 1l.e-14
4 4 110 12 15 2 2 0. 0.99 1.e-14 1l.e-14 1l.e-14 0.99 1l.e-14
5 5 110 13 14 2 2 0. 0.99 1l.e-14 1.e-14 1.e-14 0.99 1l.e-14
1 14 10 10 122 1 3 1.0e+4 0.42 2.e-18 2.e-18 2.e-18 0.42 2.e-18
14 14 1 10 1221 3 1.0e+4 0.42 2.e-18 2.e-18 2.e-18 0.42 2.e-18
1 14 110 1 11 3 1.0e+4 0.42 2.e-18 2.e-18 2.e-18 0.42 2.e-18
1 14 110 22 22 1 3 1.0e+4 0.42 2.e-18 2.e-18 2.e-18 0.42 2.e-18
0
Init
i1 42 j1 j2 k1 k2 P t sg X2 sgm
1 14 1 10 1 22 1.0315e5 20.0 0.52 0. .50

0

:Equil depth pdepth tdepth tgrad param iequil

:Bquil 165. 101325 20. 0. 0. -1
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Simulation of laboratory-scale dripping experiment - Bldg 51 CNWRA

July 16, 1997

drip21.dat
: heater set at 5.50e+l R —
: put in invert with same properties as cement
h ————— : heat loss at boundaries included — N

: boundary elements at le-2

: heat capacity of boundary elements at 840
: no water, to get steady-state heat conduction
ipvtab set to 1

R ——

4 : fract por = 0.5 from 0.99 F
fract perm up to lel2 from lel4

increased alpha of frac from 6.36e-4 to 2.0e-4

; h d £ drift £ 717 to 10
no,fj(,‘.u ) UT‘Q_ GQ Q/ m,,_.gw\,\o s&m JJQ b e 72 o =4 : ihiﬁgid ggncs)ityréf drift from 2600 to 1

changed n of drift to 0.6667 O

8
(,f, i ¢ ¢ 1 €ef ) i e . RSTART 0
\\\ : XYz = 1 table look-up,; pref = ref. press.
: RADIAL = 0 correlations; tref = ref temp. O ——
\ : OTHER ~
\\\\ :grid geometry nx ny nz ivplwr 1pvtab iout pref tref href T—
Grid XYZ 14 10 22 1 3 0 0
\\\\ ' Monltor 154
data taken from sandia report:Green et al. 1995, NUREG/CR-6348 ———————————
\\\\ Pckr :relative perm and pc keyword
1 : i type-curv swir rpm(lamda) alpham swext sgc iecm ——
1 Van-Gen 0.05 L2717 6.36e~7 0 0.1 0 I ecm
2 Van-Gen 0.05 .6667 2.e-4 0 0.1 0 ! emplacement drift

\\\\\ ! 0 :blank line —————

Debug 1 : ——— A
\\\\\ 0
Thermal-prop .

: no rho cpr ckdry cksat crp crt tau cdiff cexp enbd
1 1.600e+03 840.0 0.50 1.0 0 0 .5 2.13e-5 1.8 0. 0 lecm
4 2 1.000e+01 10. 7. 7. 0 0 .5 2.13e~5 1.8 0. O !drift S
\\\\\ 3 1.600e+03 840.0 0.50 0.50 0 0 .5 2.13e-5 1.8 0. O !bounda
O AT AR AR PO INCEUEA AN ¥, 5
‘\\\\\ : igrid rw re
DXYZ 0
. : (dx(i),i=1,nx) mm—
.0001 .0001 .0254 .0254 .0254 .0254 .0508 .0508 .0508 .0508
: .0508 .1016 .1016 .1016 e
\ ¢ (dy(3),j=1,ny)
.0304 .0304 .0304 .0304 .0304 .0304 .0304 .0304 .0304 .0304 ——————————
\ : (dz (k) , k=1,nz)
.0508 .0508 .0508 .0508 .0508 .0508 .0508 .0508 .0508 .0508
, .0254 .0254 .0254 .0254 .0254 .0254 .0508 .1016 .1016 .1016 ———
.1016 .1016
- PhiK
\\\\\ . i1 i2 41 j2 kl k2 iist ithrm vb por permx permy permz pormm permm
1 14 1 10 22 1 1 0. 0.42 2.e-18 2.e-18 2.e-18 0.42 2.e-18 —————————————s
\\\\\ 1 3 110 ll 14 2 2 0. 0.50 1.e-12 1.e-12 1.e-12 0.50 1l.e-12
4 4 1 10 12 15 2 2 0. 0.50 1.e-12 1l.e-12 1l.e-12 0.50 1l.e-12
5 5 110 13 14 2 2 0. 0.50 1.e-12 1.e-12 1l.e-12 0.50 1l.e-12 - m—
. 1 14 10 10 122 1 3 1.0e-2 0.42 2.e-18 2.e-18 2.e-18 0.42 2.e-18
4 14 1 10 122 1 3 1.0e-2 0.42 2.e-18 2.e-18 2.e-18 0.42 2.e-18 ————————— S

N ;

N % —

V4
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1 14 1 10 1 11 3 1.0e-2 0.42 2.e-18 2.e-18 2.e-18 0.42 2.e-18
1 14 110 22221 3 1.0e-2 0.42 2.e-18 2.e-18 2.e-18 0.42 2.e-18
[¢]
Init
it i2 j1 32 ki k2 P t sg X2 sgm
i1 14 1 10 1 22 1.0315e5 20.0 0.52 0. .50
0
:Equil depth pdepth tdepth tgrad param iequil
:Equil  169. 101325 20. 0. 0. -1
Recurrent
:Skip
Limit 1.e5 .08 10. 1.e5 1l.e-8 1.e5
Solve 3
Rstart 1
Steadyly] 1l.e-4 1l.e-4 1l.e-4
Rstart O
:Noskip
: ns fach facm (fach and facm are multipliers to
: read-in values of ght and gmt)
Source 1 1. 1.
isl is2 jsl js2 ksl ks2 istyp
1 3 1 3 14 14 33
0 5.50e+1
1.e+10 5.50e+1
0
skip
isl is2 jsl js2 ksl ks2 istyp
1 3 1 4 1 1 13
2.5%e5 20.0 .0e-5
1l.e+10 20.0 .0e-5
0
Noskip
Cutput C=-10 Q=-10 T=1 G=1 P=1
isolv newtnmn newtnmx
Solve 4 2 7 2
:AUTO-step DPMXE DSMXE DTMPMXE DP2MXe
AUTO-step 5.0E+4 0.03 5.0 l.e4
:TOLR TOLP TOLS TOLT TOLP2 TOLM TOLA TOLE
Tolr 1. 1.e-4 1l.e-3 1. l.e-3 l.e-3 1l.e-3 1l.e-12 1l.e-12 l.e-12
:Limit dpmx dsmx dtmpmx dp2mx dtmn dtmx icutmx

LIMIT 1.e5

target

PLOTS 1
Time({d] 1
Time[d] 1
Time[d] 2.
Time [d] 3.
Time[d] 4
Time[d] 5
Time{d] 6

Time{d] 7.
Time {d] 10.
Ends

.08 10. l.e5 1.e-9 .1

dt dpmx dsmx dp2mx dtmpmx

print all at every target time
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Simulation of laboratory-scale dripping experiment - Bldg 51 CNWRA

dec 11, 1997
: drip64.dat

this run is to test sat of matrix, fract & drift for heat that ran ok in drip38

: put in invert with same properties as cement
heat loss at boundaries included

4L

: boundary elements at le-2
heat capacity of boundary elements at 840

infiltration rate of le-5 for two columns
ipvtab set to 0
fract por = 0.5 from 0.99

fract perm up to lel2 from leld .
increased alpha of frac from 6.36e-4 to 2.0e-4
changed cp of drift from 10 to 840

changed density of drift from 2600 to 1600
changed drift and fracture to linear capillary function

removed heater from drift properties

set porosity of fracture to 0.7 and drift to 0.99
Sec in o nAX

set residual saturation in fracture and drift to 0.0

; modified infiltration to start after 3 days
changed from correlations to table look up \\

set sgc in ecm to 0.0 ) \
set heater porosity to 0.0 U}f;y)%

decreased thermal conductivity of air from 20 to 15 \j“
set air perm to e-12
set matrix perm to 2e-17 fro 2e-18

i

set max Pa to 1.0 from 0.005 in linear models
ramped up heat over 5e4 seconds to 7.00e+l
changed init sat to 0.99 in matrix and 0.10 in fracture and drift

changed matrix porosity to 0.05 and fracture to 0.99
set infiltration up to 5.0e-4

: but ramped up from 2.60 to 3.60e5 sec
rediuced fracture porosity from 0.40 to 0.10
increased porosity back to 0.42

increased matrix saturation from 0.3 to 0.4, adjusted sats.
: modified sgm in init

decreased fracture perm to le-12 and filled in matrix perm (was default)
same as drip63 but with fract thermal set to drift

RSTART 0

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

RADIAL = 0 correlations; tref = ref temp.
OTHER ~
|

;grid geometry nx ny nz ivplwr ipvtab iout pref tref href
Grid XYZ 14 10 22 1 1 3 0 ]

Monitor 154
: data taken from sandia report:Green et al. 1995, NUREG/CR-6348

Pckr :relative perm and pc Oeyword
: i type-curv swir rpm(lamda) alpham swext sgc iecm
1 Van-Gen 0.05 .3717 6.36e-7 0 0.0 1 ! ecm-matrix block
swirf rpf(lamda) alphaf phim phif permm permf
0.08 0.7619 1.3e-4 0.42 1.0e-3 2.0e~-17 1.e-12
i type-curv swrim unused unused pe0—-sat sgc iecm
2 linear 0.00 0.000 0.00 1.0 0.0 0 ! emplacement drift
i type-curv swrim unused unused pe0-sat sgc iecm
3 linear 0.00 o0.000 0.00 1.0 0.0 0O ! primary fracture
[ :blank line
: Debug 1
: 0
Thermal-prop
: no rho cpr ckdry cksat ‘ecrp crt tau cdiff cexp enbd
1 1.600e+03 840.0 0.50 1.0 ] 0 .5 2.13e-5 1.8 0. 0 tecm 7
2 1.600e+03 840. 15. 15. 0 0 .5 2.13e-5 1.8 0. 0 !drift 1{‘&&/‘,«-”"
3 1.600e+03 840.0 0.50 0.50 0 0 .5 2.13e-5 1.8 0. 0 !boundaried. X ?/l
0 i 3
: igrid ™ re ,‘/\ W
DXY2 0 \
(dx(1),i=1,nx) 1\
.0001 .0001 .0254 .0254 .0254 .0254 .0508 .0508 .0508 .0508
.0508 .1016 .1016 .1016
(dy(3),3=1,ny)
.0304 .0304 .0304 .0304 .0304 .0304 .0304 .0304 .0304 .0304
(dz(k),k=1,nz)
.0508 .0508 .0508 .0508 0508 .0508 .0508 .0508 .0508 .0508
.0254 .0254 .0254 .0254 .0254 .0254 .0508 .1016 .1016 .1016
.1016 .1016
Phik
i1 12 j1 32 k1 k2 iist ithrm vb por permx permy permz pormm permm
1 14 110 1 221 1 0. 0.42 1l.e-17 l.e-17 1.e-17 0.42 1l.e-17 ! matrix
1 14 10 10 1221 3 1.0e-2 0.05 { front
14 14 1 10 1221 3 1.0e-2 0.05 ! side
1 14 110 1 11 3 1.0e-2 0.05 ! top
1 14 110 22 221 3 1.0e~2 0.05 I bottom
1 2 110 1223 2 0. 0.10 1.e-12 1.e-12 1.e-12 0.10 'l.e-12 ! fracture
1 3 110 11 16 2 2 0. 0.99 1.e-12 1.e-12 1.e-12 0.99 1l.e-12 ! drift
4 4 110 1215 2 2 0. 0.99 1l.e-12 1.e-12 1.e-12 0.99 1l.e-12 ! drift
5 5 110 13 14 2 2 0. 0.99 1l.e-12 1.e-12 1.e-12 0.99 1l.e-12 ! drift
1 3 1 3 14 141 1 0. 0.00 1.e-17 1.e-17 1.e~17 0.00 1.e-17 ! heater
0
Init P
il 12 3J1 j2 k1 k2 p t !sg x% sgm
1 14 1 10 1 22 1.0315e5 20.0: 0.60 0} .60 | matrix
1 2 1 10 1 22 1.0315e5 20.0 0.99 0. .99 ! fracture
1 3 1 10 11 16 1.0315e5 20.0 0.99 0. .99 ! drift
4 4 1 10 12 15 1.0315e5 20.0 0.99 0. .99 ! drift
5 5 1 10 13 14 1.0315e5 20.0 0.99 0. .99 ! drift
0
:Equil depth pdepth tdepth tgrad param iequil
:Equil 1.00 103150 20. 0. 0. -1
Recurrent
:Skip
: ns fach faem (fach and facm are multipliers to
: read-in values of ght and gmt)
Source 2 1. 1.
isl is2 jsl js2 ksl ks2 istyp
1 3 1 3 14 14 33
0 0.0
5.e+4 7.00e+l
l.e+10 7.00e+l
0
. skip
isl is2 jsl js2 ksl ks2 istyp
1 2 1 4 1 1 13
0.0 20.0 0.0
2.60e5 20.0 0.0
3.60e5 20.0 5.0e-4
l.e+10 20.0 5.0e-4 N
0
skip
Bcon 1

ityp fac il i2 j1 j2
3 TOP 1 2 1 4

: time vel(m/yr) p T sg
0. 50. 1l.e5 20. .2
1.el0 50. l.e5 20. .2
0

e
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noskip

Output C=—10 Q=~10 T=1 G=1 P=1

isolv newtnmn newtnmx

Solve 4 2 7 2

:AUTO-step DPMXE DSMXE DTMPMXE DP2MXe

AUTO-step 5.0E+4 0.04 5.0 S.e4

:TOLR TOLP TOLS TOLT TOLP2 TOLM TOLA TOLE

Tolr 10. 1.e-4 1l.e-3 10. l.e-3 l.e-2 1l.e~3 1l.e-12 1.e-12 l.e-12

:Limit dpmx dsmx dtmpmx dp2mx dtmn dtmx icutmx

LIMIT 1.e5 .08 10. l.e5 1.e-9 .1

target dt dpmx dsmx dp2mx dtmpmx

: print all at every target time
PLOTS 1

Time[d]
Time[q]
Time[d]

e-5 l.e-5

Time[d]

Time[d)]

Time{d]

1.

1

2

3.
Time{d] 4.
5

6
Time([d]) 7
0

Time[d] 1
®nds
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Simulation of laboratory-scale dripping experiment - Bldg 51 CNWRA
Feb 03, 1998
dripl27.dat
this run is to test sat of matrix, fract & drift for heat that ran ok in drip38
put in invert with same properties as cement
heat loss at boundaries included
boundary elements at le-2
heat capacity of boundary elements at 840
infiltration rate of le-5 for two columns
ipvtab set to 0
fract por = 0.5 from 0.99
fract perm up to lel2 from leld
increased alpha of frac from 6.36e-4 to 2.0e-4
changed cp of drift from 10 to 840
changed density of drift from 2600 to 1600
changed drift and fracture to linear capillary function
removed heater from drift properties
set porosity of fracture to 0.7 and drift to 0.99
set sgc in ecm to 0.0
set heater porosity to 0.0
set residual saturation in fracture and drift to 0.0

: modified infiltration to start after 3 days

changed from correlations to table look up

decreased thermal conductivity of air from 20 to 15

set air perm to e-12

set matrix perm to 2e-17 fro 2e-18

set max Pa to 1.0 from 0.005 in linear models

ramped up heat over Sed4 seconds to 7.00e+l

changed init sat to 0.99 in matrix and 0.10 in fracture and drift
changed matrix porosity to 0.05 and fracture to 0.99

set infiltration up to 5.0e-4

: but ramped up from 2.60 to 3.60e5 sec

reduced fracture porosity from 0.40 to 0.10
increased porosity back to 0.42
increased matrix saturation from 0.3 to 0.4, adjusted sats.

: modified sgm in init
: decreased fracture perm to le-12 and filled in matrix perm (was default)

same as drip63 but with fract thermal set to drift
further increased matrix saturation from 0.4 to 0.5
further increased matrix saturation from 0.5 to 0.5
changed matrix to single continuum

¢ matrix alpha increased by 100x to e~5 — undone

set back to ECM for matrix

set heater porosity to 0.01 w/ k=e-27

set to calc not table

set gas saturation of matrix to .60

reducéd water infil to 2.955e-6 kg/s = 1 1/day

increased volume of boundary elements to le-2 from le-1 w.r.t drip87
increase thermal k of bc from 0.5 to 0.7 to 1.7

set k of bc to 0.0 and cp to 1le5 then back to led

increased time of simulation to 35 days

: moved water injection to z=2 since bc k=0

decreased vol of bc to lel

increased heat for 7 to 8 and again to 9 then back to 8.5 then back to 8.0 back to 8.5

increased alpha of frac in medium to 1.3e-1 to reduce drainage
changed top & bottom to insulating bc & made sides less conductive
increased no. of elements in x-direction from 14 to 17

increased heat from 8.5 to 9.5 back to 8.5 back to 7.0 back to 5.5 up to 6.0 back to 5.5

decreased thermal k of side & front bc from e4 to e3

reduced size of side and front from .5 to .1 to le-3

reduced thermal k on top & bottom from 1 to 0.5

reduced heat at 4.23e5 from 5.5 to 4.25 then to 3.5 at 10 days

: made top & bottom conducting using large element size of le-3

decreased vol of top & bottom to le-2, then inc bot to le-1
dripl24 put time up to 50 days
dripl24 put steady heat source of 5.0e+1
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i1 fa%

: dripl25 reduced heat to 4.3e+1
: dripl26 increased infiltration by 8x
1 dripl27 set infil back to 1x and heat to 142/4

RSTART 0
XYz = 1 table look-up,; pref = ref. press.
RADIAL = 0 correlatioms; tref = ref temp.
OTHER ~

:grid geometry nx ny nz ivplwr ipvtcal iout pref tref href
Grid  Xxyvz 17 10 22 1 1 3 0 0

Monitor 154
: data taken from sandia report:Green et al. 1995, NUREG/CR-6348

pckr :relative perm and pc Oeyword
: type-curv swir rpm(lamda) alpham swext sgc iecm
1 van-Gen 0.05 L3717 6.36e~7 0 0.0 1 ! ecm-matrix block
swirf rpf(lamda) alphaf phim phif permm permf
0.08 0.7619 1.3e-1 0.42 1.0e-3 2.0e-17 1l.e-12
i type-curv swir rpm({lamda) alpha swext sgc iecm
1 Van-Gen 0.05 L3717 6.36e~7 0. 0. 0 ! concrete
1 van-Gen 0.05 L3717 6.35e~7 0. 0. 0 ! concrete
i type-curv swrim unused unused pé0-sat sgc iecm
2 linear 0.00 0.000 0.00 1.0 0.0 0 ! emplacement drift
i type-curv swrim unused unused peé0-sat sgc iecm
3 linear 0.00 0.000 0.00 1.0 0.0 0 ! primary fracture
0 :blank line
: Debug 1
: 0
Thermal-prop
: no rho cpr ckdry cksat crp crt tau cdiff cexp enbd
1 1.600e+03 840.0 0.50 1.0 0 0 .5 2.13e-5 1.8 0. 0 !ecm
2 1.600e+03 840.0 15.¢ 15.0 0 ] .5 2.13e~5 1.8 0. 0 (drift
3 1.600e+03 1.0e+3 1.70 1.70 0 0 .5 2.13e-5 1.8 0. 0 !side boundaries
4 1.600e+03 840.0 0.50 0.50 0 0 .5 2.13e-5 1.8 0. 0 !top & bottom bounda
0
: igrid ™ re
DXYZ 0
(dx(i),i=1,nx) *.

.0001 .0001 .0005 .001 .005 ,0189 .0254 .0254 .0254 .0508
.0508 .0508 .0508 .0508 .1016 .1016 .1016
.0001 .0001 .0254 .0254 .0254 .0254 .0508 .0508 .0508 .0508
.0508 .1016 .1016 .1016
(dy(i),3i=1,ny)
.0304 .0304 .0304 .0304 .0304 .0304 .0304 .0304 .0304 .0304
(dz({k},k=1,nz)
-0508 .0508 .0508 .0508 .0508 .0508 .0508 .0508 .0508 .0508
.0254 .0254 .0254 .0254 .0254 .0254 .0508 .1016 .1016 .1016
.1016 .1016
PhikK
11 i2 j1 j2 k1 k2 iist ithrm vb por permx permy permz poOrmm permm

1 17 110 1 221 1 0. 0.42 1.e~17 1.e-17 1l.e-17 0.42 1.e-17 ! matrix
1 17 10 10 1221 3 1.0e-3 0.01 0.e-00 0.e-00 0.e~00 0.01 0.e-00 t front
17 17 110 1221 3 1.0e-3 0.01 0.e~00 0.e-00 0.e-00 0.01 0.e-00 ! side
1 17 110 i 11 4 1.0e-2 0.01 0.e-00 0.e-00 0.e-00 0.01 0.e-00 ! top
1 17 110 22221 4 1.0e-1 0.01 0.e-00 0.e-00 0.e-00 0.01 0.e-00.! bottom
1 2 110 1223 2 0. 0.10 1.e-12 1.e-12 1.e-12 0.10 1.e-12 ! fracture
1 6 110 11 16 2 2 0. 0.99 1.e-12 1.e-12 1.e-12 0.99 1l.e-12 ! drift
7 7 110 12 15 2 2 0. 0.99 1.e~12 1.e-12 1.e-12 0.99 1l.e-12 ! drift
8 8 110 13 14 2 2 0. 0.99 1.e-12 1.e~12 1.e-12 0.99 1.e-12 ! drift
1 3 1 3 14 141 1 0. 0.01 0.e-00 0.e-00 0.e-00 0.01 0.e-00 ! heater
0
Init
i1 12 j1 42 k1 k2 p t sg X2 sgm
1 17 1 10 1 22 1.0315e5 20.0 0.60 0. .60 ! matrix
1 2 1 10 1 22 1.0315e5 20.0 0.99 0. .99 ! fracture
1 6 1 10 11 16 1.0315e5 20.0 0.99 0. .99 I drift
7 7 1 10 12 15 1.0315e5 20.0 0.99 0. .99 ! drift
8 8 1 10 13 14 1.0315e5 20.0 0.99 0. .99 ! drift
0
:Equil depth pdepth tdepth tgrad param iequil
:BEquil 1.00 103150 20. 0. 0. -
Recurrent
:Skip
H ns fach facm (fach and facm are multipliers to
: read-in values of ght and gmt)
Source 2 1 1

isl is2 jsl js2 ksl ks2 istyp
1 6 1 3 14 14 33

0 0.0

skip

S.et4 5.50e+1

4.22e5 5.50e+1

], NERVRRE

d ¢ 181 is2 jsl js2 ksl ks2 istyp

.25e+l @
.25e+1

4 .

4 / £
3.50e+1 77/
3.50e+1 / 7 70
3.51e+l

3.51e+l

1 2 1 4 2 2 13
.0 20.0 0
.60e5 20.0 4
.60e5 20.0 2.955e-6
.e+10 20.0 2.955e-6

0.
0.

skip

Becon 1
ityp fac i1 i2 31 j2 ..
3 ToP 1 2 1 4

: time vel(m/yr) p T sg9
0. 50. 1.e5 20. .2

1.e10 50. 1.e5 20. .2
0
noskip .

[

Output ' C=-10 Q=-10 T=1 G=1 P=1

isolv newtnmn newtnmx
Solve 4 2 7 2

:AUTO-step DPMXE DSMXE DTMPMXE DP2MXe
AUTO-step S.0E+4 0.04 5.0 5.e4

:TOLR TOLP TOLS TOLT TOLP2 TOLM TOLA TOLE

i

Tolr 10. 1.e-4 1l.e~-3 10. l.e-3 l.e-2 l.e-3 1l.e-12 1l.e-12 l.e-12

:Limit dpmx dsmx dtmpmx dp2mx dtmn dtmx icutmx

LIMIT 1.e5 .08 10. l.e5 1.e~9 .1

target dt dpmx dsmx dp2mx dtmpmx

: print all at every target time
PLOTS 1

: Timefd] 1l.e-5 l.e-5
Time[d] 1.

Time{d] 5.
Time[d] 10.

Time(d] 20.
Time{d] 30.
Time({d] 40.

Time(d] 50.
Ends
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Simulation of laboratory-scale drippiné‘experiment - Bldg 51 CNWRA
. July 08, 1998

: dem-2d.dat
¢ smaller model to fit in metra element dimension limitation
: This run statred with dripl31 cénverted to DCM
: this run is to test sat of matrix, fract & drift for heat that ran ok in drip38
: put in invert with same properties as cement
: heat loss at boundaries included
: boundary elements at le-2
: heat capacity of boundary elements at 840
: infiltration rate of le-5 for two columns
: ipvtab set to 0

fract por = 0.5 from 0.99

fract perm up to lel2 from leld
: increased alpha of frac from 6.36e-4 to 2.0e-4
: changed cp of drift from 10 to 840
: changed density of drift from 2600 to 1600
: changed drift and fracture to linear capillary function
: removed heater from drift properties
¢ set porosity of fracture to 0.7 and drift to 0.99

set sgc in ecm to 0.0
: set heater porosity to 0.0
: set residual saturation in fracture and drift to 0.0
¢ modified infiltration to start after 3 days
: changed from correlations to table look up
: decreased thermal conductivity of air from 20 to 15
: set air perm to e-12
set matrix perm to 2e-17 fro 2e-18
set max Pa to 1.0 from 0.005 in linear models
: ramped up heat over 5e4 seconds to 7.00e+l
changed init sat to 0.99 in matrix and 0.10 in fracture and drift
changed matrix porosity to 0.05 and fracture to 0.99
set infiltration up to 5.0e-4
: but ramped up from 2.60 to 3.60e5 sec
¢+ reduced fracture porosity from 0.40 to 0.10
¢ increased ‘porosity back to 0.42
: increased matrix saturation from 0.3 td 0.4, adjusted sats.
: modified ggm in init - ¢
Qecreased fracture perm to le~12 and filled in matrix perm (was default)
: same as drip63 but with fract thermal set to drift
: further increased matrix saturation from 0.4 to 0.5
: further increased matrix saturation from 0.5 to 0.5
changed matrix to single continuum
matrix alpha increased by 100x to e~5 ~ undone
: ‘'set back to ECM for matrix
: set heater porosity to 0.01 w/ k=e-27
: set to cale not table
: set gas saturation of matrix to .60
: reduced water infil to 2.955e-6 kg/s = 1 1l/day
increased volume of boundary elements to le-2 from le-l w.r.t drip87
increase. thermal k of bc from 0.5 to 0.7 to 1.7
: set k of be to 0.0 and cp to 1e5 then back to led
¢ increased time of simulation to 35 days
: moved water injection to z=2 since bc k=0
decreased vol of bc to le0
increased heat for 7 to 8 and again to 9 then back to 8.5 then back to 8.0 back to 8.5
: increased alpha of frac in medium to 1l.3e-1 to reduce drainage
changed top & bottom to insulating bc & made sides less conductive
increased no. of elements in x~direction from 14 to 17
increased heat from 8.5 to 9.5 back to 8.5 back to 7.0 back to 5.5 up to 6.0 back to 5.5
decreased thermal k of side & front bc from e4 to e3
: reduced size of side and front from .5 to .1 to le-3
: reduced thermal k on top & bottom from 1 to 0.5
reduced heat at 4.23e5 from 5.5 to 4.25 then to 3.5 at 10 days
made top & bottom conducting using large element size of le-3
decreased vol of top & bottom to le-2, then inc bot to le-1
dripl24 put time up to 50 days
dripl24 put steady heat source of 5.0e+l
dripl25 reduced heat to 4.3e+l
: dripl26 increased infiltration by 8x
: dripl27 set infil back to 1x and heat to 142/4
: Aripl29 increase infiltration to 2x
+ dripl30 increase infiltration to 8x
: dripl3l set infiltration to 4x
: dem-sm set fracture and drift fracture to 4

dem-2d reduced to x-z

RSTART 0

: XYZ = 1 table look-up,; pref = ref. press.
H RADIAL = 0 correlations; tref = ref temp.

: OTHER ~

: I
:grid geometry ax ny nz ivplwr ipvtcal iout pref tref href
Grid DCMXY2Z 9 1 11 1 1 1 0 0 ¢ 0

data taken from sandia report:Greenm et al. 1995, NUREG/CR-6348

éckr :relative perm and pc
i type-curv swirm rpmm(lamda) alpham swext sgc lecm
1 Vﬁﬁ—Gen 0.05 L3717 '6.36e~7 0 0.0 0 ! matrix block
i type-curv swiim unused unused pe0-sat sgc iecm
2 lzgear 0.00 0.000 0.00 . 1.0 0.0 © ! emplacement drift
i type-curv swrim unused unused pe0-sat sgc iecm
3 I{gear 0.00° 0.000 0.00 1.0 0.0 0 | primary fracture
; type-curv swirf rpmf(lamda) alphaf swext sgc iecm
1 vZﬁ-Gen 0.08 0.7619 1.3e-1 0.0 0.0 [ t matrix fractures
0 :blank line .
: Debug 1
e » ,
Thermal T O] . .
no rhop P cpr ckdry cksat cxrp cort tau - Cdiff cexp enbd .
1 1.600e+03 840.0 0.50 1.0 0 0 .5 2.13e-5 1.8 0. 0 Emai;xx
2 1.600e+03 840.0 15.0 15.0 4] 0 .5 2.13e-5 1.8 0. 0 !drift
3 1.600e+03 1.0e+3 1.70 1.70 0 0 .5 2.13e-5 1.8 0. 0 'Iside boundaries
4 1:600e+03 840.0 0.50 0.50 0 0 .5 2.13e-5 1.8 0. 0 ltop & bottom bounda
0
B igrid xw re
DXYZ 0

(dx(i),1i=1,nx)
.0002 .0015 .0239 .0508 .0762 .1016 .1016 .1016 .2032
(dy(3),3=1,0y)
0.6
..0304 .0304 .0304 .0304 .0304 .0304 .0304 .0304 .0304 .0304
: (dz(k),k=1,nz)
.1516 L1016 .1016 .1016 1016 .0508 .0508 .0508 .1524 .2032
L2032
:.0508 .0508 .0508 .0508 .0508 .0508 .0508 .0508 .0508 .0508
..0254 .0254 .0254 .0254 .0254 .0254 .0508 .1016 .1016 .1016

:.1016 .1016
'phiK istm ithrmm
;i1 i2 j1 32 ki k2 ist ithrm vb porf permxf permyf permzf pormm permm ;
1 g 1 1 1 114 1 0. 0.42 1.e-17 1.e~17 1.e~17 0.42 l.e-17 1 1 ! matrix
1 1.1 111 4 3 1.0e-3 0.01 0.e-00 0.e-00 0.e-00 0.01 0.e-00 1 3t fFont
9 9 1 1 1114 3 1.0e~3 0.01 0.e~00 0.e-00 0.e-00 0.01 0.e-00 1 3 ! side
1 9 1 1 1 14 4 1.0e~2 0.01 0.e-00 0.e-00 0.e-00 0.01 0.e-00 1 4 ! top
1 9 1 1 11 11 4 4 1.0e-1 0.01 0.e-00 0.e-00 0.e-00 0.01 0.e-00 1 4 | bottom
: 1 1 110 1113 4 0. 0.10 1.e~12 l.e-12 1l.e-12 0.10 1.e-12 4 2! frécture
1 3 110 6 8 2 4 0. 0.99 1.e-12 1l.e~12 l.e-12 0.99 1l.e-12 4 2! dr}ft
: 3 3 110 6 82 4 0. 0.99 1.e-12 1.e-12 1.e-12 0.9% 1l.e-12 4 2 ¢ drift
: 4 4 110 7 72 4 0. 0.99 1.e-12 l.e~12 1l.e-12 0.99 l.e-12 4 2 ! drift
: 1.1 110 .1113 2 0. 0.10 1.e-12 1.e-12 1l.e-12 6.10 1l.e-12 4 2 ¢ fracture
1 31 1 6 82 2 0. 0.99 1.e~12 l.e~12 1.e+12 0.99 l.e-12 4 21 dr%ft
3 3 1 1 6 82 2 0. 0.99 1l.e~12 1.e-12 l.e-12 0.99 1.e-12 4 2 | drift
4 4 1 1 T 72 2 0.°0.99 l.e-12 l.e-12 1.e-12 0.99 1l.e-12 4 2 | drift
1 3 11 7 71 1 0. 0.01 0.e-00 0.e-00 0.e-00 0.01 0.e-00 1 1 ! heater
0
Init
.11 12 j1 J2 k1 k2 p t sq xg2 pm tm sgm xgm
i 9 1 1 1 11 1.,0315e5 20.0 0.60 0. 1.0e5 20.0 .60 0. ! matrix
T 11 1 1 11 1.0315e5 20.0 0.99 0. 1.0e5 20.0 .9% 0. ! fracture
i 3 1 1 6 8 1.0315e5 20.0 0.99 0. 1.0e5 20.0 .99 0. ! drift
3 31 1 6 8 1.0315e5 20.0 ©0.99 0. 1.0e5 20.0 .99 0. ! drift
4 4 1 1 7 7 - 1.0315e5 20.0 0.99 0. 1.0e5 20.0 .99 0. ! drift
0
DCMPARA
: 11 12 j1 j2 k1 k2 volf areamodf xlm ylm zlm .
19 11 111 0.002 100.0 .0005 0.000 .0005 ! matrix
Skli 1 11 11 0.10 0.01 .0001 .0304 .0254 ! fracture
11 11 6 8 0.99 1.0 .0001 .0304 .0254 ! drift
2 2 11 6 8 0.99 1.0 .0005 .0304 .0254 t drift
2 2 11 6 8 0.99 1.0 .0010 .0304 .0254 ! drift
3 3 11 6 8 0.99 1.0 L0050 .0304 .0254 ! drift
3 3 11 6 8 0.99 1.0 .0189 .0304 .0254 ¢ drift
4 4 11 6 8 0.99 1.0 . .0254 .0304 .0254 ! drift
4 4 11 77 0.99 1.0 .0254 .0304 .0254 ! drift
1 3 11 2 2 0.02 1000.0 .05 0.6 .05 ! water injection
noskip
[+]

;Equil depth  pdepth tdepth . . tgrad param iequil
:Bquil '1.00 103150 20, - 0. 0. -1

Recurrent - E s

:Skip .

B ns fach ‘ facm . (fach and facm are multipliers to
read-in values of ght and gmt)

31

G 2av)




32%

213 (5%
72

- _,’ch.‘%
A/L,&D m) o A dem
//’/

Source 2 1. @ \{’_{ (

: 1sl is2 jsl js2 ksl ks2 1 ses ~N¢ @ to.~
1 3 11 7 7 (33 et w/nd Mmegs Lor c‘ J

o 0.0 :

skip

5.e+t4 5.50e+1

4.22e5 5.50e+1

4.23e5 4.25e+1

8.45e5 4.25e+1

8.46e5 3.50e+1

1.e+10 3.50e+1

noskip

5.et4 3.5le+l

1l.e+10 3,5le+l

0

: skip

: isl is2 jsl js2 ksl ks2 F ;€A :
101 11 2 2 (13 <. e Tes JOu T2 regeon

0.0 20.0 0.0 2 Massy w ot ' a

2.60e5 20.0 0.0

3.60e5 20.0 2.955e-6

1.e+10 20.0 2.955e-6

0

Output C=-10 Q=~10 T=1 G=1 P=1

-

isolv newtnmn newtnmx north nitmax level
Solve 3 2 112 2 100

:AUTO—step DPMXE DSMXE DTMPMXE DP2MXe TACCEL TAUTODT FACL
AUTO-step 5.0E+4 0.03 5.0 l.e4 1.0e-3 0 0

;TOLR TOLP TOLS TOLT TOLP2 TOLM TOLA TOLE rtwotol rmxtol smxtol
Tolx 1. 5.e~4 5.e-3 1. l.e~3 l.e-3 1.e-3 1l.e-12 1l.e-12 l.e-12

Limit dpmx dsmx dtmpmx dp2mx dtmn dtmx icutmx
LIMIT l.e5 08 10. 1.e5 1.e-9 .1

target dt dpmx dsmx dp2mx dtmpmx

: print all at every target time
PLOTS 1

: Time{d] 1l.e-5 l.e-5
Timefd] 1.

Time[d] 5.

Time(d] 10.

Time[d]} 20.

Time{d] 30.

Time{d] 40.

Time[d] 50.

Ends
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simulation of laboratory-scale dripping experiment - Bldg 51 CNWRA

July 29, 1998
: dem-sm3.dat
smaller model to fit in metra element dimension limitation

: This run statred with dripl31l converted to DCM
this run is to test sat of matrix, fract & drift for heat that ran ok in drip38

put in invert with same properties as cement
heat loss at boundaries included
boundary elements at le-2

: heat capacity of boundary elements at 840
infiltration rate of le-5 for two columns

ipvtab set to 0
fract por = 0.5 from 0.99
fract perm up to lel2 from leld

increased alpha of frac from 6.36e-4 to 2.0e-4
changed cp of drift from 10 to 840

changed density of drift from 2600 to 1600
changed drift and fracture to linear capillary function
removed heater from drift properties

set porosity of fracture to 0.7 and drift to 0.99
set sgc in ecm to 0.0
set heater porosity to 0.0

set residual saturation in fracture and drift to 0.0
: modified infiltration to start after 3 days

changed from correlations to table look up
decreased thermal conductivity of air from 20 to 15
set air perm to e-12

set matrix perm to 2e-17 fro 2e-18
set max Pa to 1.0 from 0.005 in linear models

ramped up heat over 5e4 seconds to 7.00e+l
changed init sat to 0.99 in matrix and 0.10 in fracture and drift
changed matrix porosity to 0.05 and fracture to 0.99

set infiltration up to 5.0e-4
but ramped up from 2.60 to 3.60e5 sec

reduced fracture porosity from 0.40 to 0.10
increased porosity back to 0.42
increased matrix saturation from 0.3 to 0.4, adjusted sats.

: modified sgm in init
decreased fracture perm to le-12 and filled in matrix perm (was default)

same as drip63 but with fract thermal set to drift
further increased matrix saturation from 0.4 to 0.5
further increased matrix saturation from 0.5 to 0.5

changed matrix to single continuum
matrix alpha increased by 100x to e-5 - undone
set back to ECM for matrix

set heater porosity to 0.0l w/ k=e-27
set to calc not table

set gas saturation of matrix to .60
reduced water infil to 2.955e-6 kg/s = 1 l/day
increased volume of boundary elements to le-2 from le-1l w.r.t drip87

increase thermal k of bec from 0.5 to 0.7 to 1.7
set k of bec to 0.0 and cp to le5 then back to led

increased time of simulation to 35 days
moved water injection to 2z=2 since bc k=0
decreased vol of bc to led

inereased heat for 7 to 8 and again to 9 then back to 8.5 then back to 8.0 back to 8.5
increased alpha of frac in medium to 1.3e-1 to reduce drainage

changed top & bottom to iasulating bc & made sides less conductive
increased no. of elements in x-direction from 14 to 17
inereased heat from 8.5 to 9.5 back to 8.5 back to 7.0 back to 5.5 up to 6.0 back to 5.5

decreased thermal k of side & front bc from e4 to e3
reduced size of side and front from .5 to .1 to le-3

reduced thermal k on top & bottom from 1 to 0.5
reduced heat at 4.23e5 from 5.5 to 4.25 then to 3.5 at 10 days
made top & bottom conducting using large element size of le-3

decreased vol of top & bottom to le-2, then inc bot to le-1

—————

R S——

: dripl24 put time up to 50 days

: dripl24 put steady heat source of 5.0e+l

: dripl25 reduced heat to 4.3e+l

: dripl26 increased infiltration by 8x
dripl27 set infil back to 1x and heat to 142/4
dripl29 increase infiltration to 2x

: dripl30 increase infiltration to 8x

: dripl31 set infiltration to 4x

: dem-sm set fracture and drift fracture to 4

: dem-sm2 set ylm to 0.3
dcm-sm3 set ylm to 0.03

RSTART O
XYZ = 1 table lock-up,; pref = ref. press.
RADIAL = 0 correlations; tref = ref temp.
OTHER ~
: |
:grid geometry nx ny nz ivplwr ipvtcal iout pref tref href
Grid DCMXYZ 9 10 11 1 1 3 0 0 0 0
: data taken from sandia report:Green et al. 1995, NUREG/CR-6348
Pckrl :relative perm and pc
H i type-curv swirm rpmm(lamda) alpham swext sgc iecm
1 Van-Gen 0.05 L3717 6.36e-7 0 0.0 O ! matrix block
i type-curv swrim unused unuéed p&0-sat sgc iecm
2 linear 0.00 0.000 0.00 1.0 0.0 0 ! emplacement drift
i type—curv swrim unused unused p@0-sat sgc iecm
3 linear 0.00 0.000 0.00 1.0 0.0 0 ! primary fracture
i type-curv swirf rpmf(lamda) alphaf swext sgc iecm
4 Vvan-Gen 0.08 0.7619 1.3e-1 0.0 0.0 0 ! matrix fractures
0 :blank line
Debug 1
0
Thermal-prop
: no rho cpr ckdry cksat crp crt tau cdiff cexp enbd
1 1.600e+03 840.0 0.50 1.0 [¢] 0 .5 2.13e-5 1.8 0. 0 tmatrix
2 1.600e+03 840.0 15.0 15.0 0 0 .5 2.13e-5 1.8 0. 0 !drift
3 1.600e+03 1.0e+3 1.70 1.70 0 0 .5 2.13e-5 1.8 0. O
4 1.600e+03 840.0 0.50 0.50 0 ] 5 2.13e-5 1.8 0. 0
o .
: igrid rw re
DXY2 o

: (dx(i),1i=1,nx)

0.0002 .0015 .0239 .0508 .0762 .1016 .1016 .1016 .2032

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

0.0304 .0304 .0304 .0304 .0304 .0304 .0304 .0304 .0304 .0304
: (dz(k),k=1,nz)

8.1316 .1016 .1016 .1016 .1016 .0508 .0508 .0508 .1524 .2032
L2032

:.0508 .0508 .0508 .0508 .0508 .0508 .0508 .0508 .0508 .0508
:.0254 .0254 .0254 .0254 .0254 .0254 .0508 .1016 .1016 .1016
.1016 .1016

!side boundaries
!top & bottom bounda

matrix
front
side
top
bottom
fracture
drift
drift
drift
fracture
drift
drift
drift
heater

PhikK
i1 12 31 j2 k1 k2 ist ithrm vb porf permxf permyf permzf pormm permm istm ithrmm
1 9 110 1 11 4 1 0. 0.42 1.e-17 l.e~17 1.e-17 0.42 1l.e-17 1 1
1 91010 11314 3 1.0e-30.01 0.e-00 0.e-00 0.e-00 0.01 0.e-00 1 3
9 9 110 111 4 3 1.0e-3 0.01 0.e-00 0.e-00 0.e-00 0.01 0.e-00 1 3
19 110 1 14 4 1.0e-20.0L 0.e~00 0.e-00 0.e-00 0.01 0.e-00 1 4
1 9 110 11 11 4 4 1.0e-1 0.01 0.e-00 0.e-00 0.e~00 0.01 O0.e~00 1 4
1 1 110 111 4 2 0. 0.10 1.e-12 1.e-12 1.e-12 0.10 1l.e~12 4 2
1 3 110 6 8 2 4 0. 0.99 1.e-12 1l.e-12 1.e-12 0.99 1l.e-12 4 2
3 3 110 6 8 2 4 0. 0.99 1.e-12 1l.e-12 1.e-12 0.99 1l.e-12 ¢ 2
4 4 110 7 72 4 0. 0.99 1.e~12 1.e-12 1l.e-12 0.99 1l.e-12 4 2
1 1 110 1113 2 0. 0.10 l.e-12 1.e-12 1.e-12 0.10 1l.e-12 4 2
1 3 110 6 82 2 0. 0.99 1.e-12 1.e-12 1.e~12 0.99 1l.e-12 4 2
3 3 110 6 8 2 2 0. 0.99 1.e-12 1.e-12 1.e-12 0.99 1l.e-12 4 2
4 4 110 7 72 2 0.°0.99 1.e-12 1l.e-12 1.e-12 0.99 1l.e-12 4 2
1 31 3 7 71 1 0. 0.01 0.e-00 0.e-00 0.e-00 0.01 0.e-00 1 1
0
Init
il 12 jr j2 k1 k2 p t 59 Xg2 pm tm sgm xgm
1 g 1 10 1 11 1.0315e5 20.0 0.60 0. 1.0e5 20.0 .60 0. ! matrix
1 11 10 1 11 1.0315e5 20.0 0.99 0. 1.0e5 20.0 .99 0. ! fracture
1 31 10 6 § 1.0315e5 20.0 0.99 0. 1.0e5 20.0 .99 0. ! drift
3 3 1 10 6 8 1.0315e5 20.0 0.99 0 1.0e5 20.0 .99 0. ! drift
4 4 1 10 7 7 1.0315e5 20.0 0.99 0 1.0e5 20.0 .99 0. ! drift
0

3T
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;i1 12 31 32 k1 k2 volf areamodf xlm
1 9 116 111 0.002 1.0 .05

skip
11 110 111 0.10 10.0 .0001
1 1 110 6 8 0.99%9e~-1 1.0 L0001
2 2 110 6 8 0.99%9e-1 1.0 .0005
2 2 110 6 8 0.9%9e-1 1.0 .0010
3 3 110 6 8 0.99e-1 1.0 .0050
3 3 110 6 8 0.99e-1 1.0 .0189
4 4 110 6 8 0.99e~1 1.0 .0254
4 4 110 7 7 0.99e-1 1.0 .0254
T 3 1 3 2 2 0.02 1000.0 .05

noskip

0

:Equil depth
:Equil 1.00

Recurrent
:Skip

ns

Source 2

isl is2 jsl

103 1

0 0.0
skip

5.e+4 5.50e+l
4.22e5 5.50e+1
4.23e5 4.25etl
8.45e5 4.25e+1
8.46e5 3.50e+l
1. 3.50e+1

S.e+4 3.5le+l
1.e+10 3.S5le+l

isl is2 jsl
1 1 1
0.0 20.0

2.60e5 20.0
3.60e5 20.0 2

l.e+10 20.0 2

Output C=-10

isolv newtnmn newtnmx north

Solve 4 2

:AUTO-step DPMXE

ylm

0.03

.0304
.0304
.0304
.0304
.0304
.0304
L0304
.0304
0.6

zlm

.05

.0254
L0254
.0254
.0254
.0254
.0254
.0254
L0254 !
.05

pdepth tdepth tgrad param iequil

103150 20.

0. 0.

-1

! matrix

fracture
drift
drift
drift
drift

! drift
! drift

drift

! water injection

fach facm (fach and facm are multipliers to

1. 1.
js2 ksl ks2 istyp
3 7 7 33

js2 ksl ks2 istyp
4 2 2 13

0.0
0.0
.894e-6
.8%4e-6

0=-10 T=1 6=1

12 4

AUTO-step 5.0E+4 0.03 5.0

;TOLR TOLP TOLS TOLT TOLP2

DSMXE DTMPMXE

P=1

100

l.e4

nitmax

DP2MXe TACCEL

level

1.0e-3

Tolr 1. 5.e-4 5.e-3 1. l.e-3 1l.e-3 1l.e-3

:Limit dpmx
LIMIT 1.e5

target

PLOTS 1

dsmx dtmpmx dp2mx dtmn dtmx icutmx

.08 10. 1.e5 1.e-9 .1

dt dpmx dsmx

. Time[d] 1l.e-10 1l.e-10

Time(d] 1.

Time{d] 5.
Time(d] 10.

dp2mx

print all at every target time

dtmpmx

TOLM TOLA TOLE rtwotol
l.e-12

read-in values of ght and gmt)

IAUTODT FACL
0 0

rmxtol smxtol
1.e-12 l.e-12

e et d ainm o I 5O 0(@«;:1.
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Simulation of laboratory-scale dripping experiment - Bldg 51 CNWRA

August 12, 1998
dcm-sm38.dat

: smaller model to fit in metra element dimension limitation
: This run statred with dripl31l converted to DCM
this run is to test sat of matrix, fract & drift for heat that ran ok in drip3

put in invert with same properties as cement
heat loss at boundaries included

boundary elements at le-2
heat capacity of boundary elements at 840
infiltration rate of le-5 for two columns

ipvtab set to 0
: fract por = 0.5 from 0.99

: fract perm up to lel2 from lel4
: increased alpha of frac from 6.36e-4 to 2.0e-4

: changed cp of drift from 10 to 840
changed density of drift from 2600 to 1600
changed drift and fracture to linear capillary function

removed heater from drift properties
set porosity of fracture to 0.7 and drift to 0.99

set sgc in ecm to 0.0
set heater porosity to 0.0

set residual saturation in fracture and drift to 0.0
: modified infiltration to start after 3 days
changed from correlations to table look up

decreased thermal conductivity of air from 20 to 15
: set air perm to e-12

set matrix perm to 2e-17 fro 2e-18
set max Pa to 1.0 from 0.005 in linear models

ramped up heat over 5e4 seconds to 7.00e+l
: changed init sat to 0.99 in matrix and 0.10 in fracture and drift
changed matrix porosity to 0.05 and fracture to 0.99

; set infiltration up to 5.0e-4
: but ramped up from 2.60 to 3.60e5 sgec

reduced fracture porosity from 0.40 to 0.10
increased porosity back to 0.42

: increased matrix saturation from 0.3 to 0.4, adjusted sats.
modified sgm in init
decreased fracture perm to le-12 and filled in matrix perm (was default)

same as drip63 but with fract thermal set to drift
further increased matrix saturation from 0.4 to 0.5

further increased matrix saturation from 0.5 to 0.5
changed matrix to single continuum

matrix alpha increased by 100x to e-5 - undone
set back to ECM for matrix
: set heater porosity to 0.01 w/ k=e-27

set to calc not table
set gas saturation of matrix to .60

reduced water infil to 2.955e-6 kg/s = 1 1l/day
: increased volume of boundary elements to le-2 from le-1 w.r.t drip87

increase thermal k of bc from 0.5 to 0.7 to 1.7
: set k of bc to 0.0 and cp to le5 then back to le4
: increased time of simulation to 35 days

moved water injection to z=2 since bc k=0
decreased vol of bc to 1le0

: increased heat for 7 to 8 and again to 9 then back to 8.5 then back to 8.0 bac
: increased alpha of frac in medium to 1.3e-1 to reduce drainage

changed top & bottom to insulating bc & made sides less conductive
increased no. of elements in x-direction from 14 to 17
increased heat from 8.5 to 9.5 back to 8.5 back to 7.0 back to 5.5 up to 6.0 b

decreased thermal k of side & front bc from e4 to e3
reduced size of side and front from .5 to .1 to le-3

: reduced thermal k on top & bottom from 1 to 0.5
reduced heat at 4.23e5 from 5.5 to 4.25 then to 3.5 at 10 days

made top & bottom conducting using large element size of le-3
: decreased vol of top & bottom to le-2, then inc bot to le-1
: dripl24 put time up to 50 days

: dripl24 put steady heat source of 5.0e+l :
dripl25 reduced heat to 4.3e+l

: dripl26 increased infiltration by 8x
: dripl27 set infil back to 1x and heat to 142/4

dripl29 increase infiltration to 2x
: dripl30 increase infiltration to 8x
: dripl31 set infiltration to 4x

H
{



dem-sm set fracture and drift fracture to 4 ‘ 41:1
41() - dcm-sm2 set ylm to 0.3 i | PhiK ~7
dcm-sm3 set ylm to 0.03 1 : 11 i2 j1 j2 k1 k2 ist ithrm vb porf permxf permyf permzf pormm permm istm it )
: dem-smé same as sm3 but out to 125 yrs i 1 9 110 1 114 1 0. 1.00 1.e-10 1.e-10 1.e-10 0.42 S5.e-17 1 1 Sé/k— 7/ ,
%Z/z,qy%aga dem-smS revised BC, moved infil to top z=1 1 51010 1114 3 1.0e-3 0.0l 0.e-00 0.e-00 0.€-00 0.01 0.e-00 1 3 G/
/ dem-smé increased heat source by 1.25x 9 9 110 1114 3 1.0e-3 0.01 0.e-00 0.e-00 0.e-00 0.01 0.e-00 1 3 ‘
dem-sm7 increased heat source by 1.75x 1 9 110 1 14 4 1.0e-2 0.01 0.e-00 0.e-00 0.e-00 0.01 0.e-00 1 4
dem-sm8 moved heater down 0.1016 m, no flow in fractures 1 9 110 11 114 4 1.0e-1 0.01 0.e-00 0.e-00 0.e-00 0.01 0.e-00 1 4
dem-sm9 set h2o inj to x=1,2 y=1,4 z=1,1, still no flow in fractures 1 9 10 10 111 4 3 0. 1.00 1.e-10 1.e-10 1.e-10 0.42 5.e-17 1 3
dem-sml0 inc areamodf to le5 for inj 9 9 110 1114 3 0. 1.00 1.e-10 l.e-10 1.e-10 0.42 5.e-17 1 3
: dem-smll dec k of be from e-12 to e-17 i 9 110 1 14 5 0. 1.00 1.e-10 1.e-10 1.e-10 0.42 5.e-17 1 5
: dem-sml2 inc k of matrix from e-17 to e-12 1 9 110 11 11 4 4 0. 1.00 1.e-10 1.e-10 1l.e-10 0.42 5.e-17 1 4
: dem-sml3 added frac to dempara with areamodf=0.01 - 1 1 110 1114 2 0. 1.00 1l.e-12 1.e-12 l.e-12 0.10 1.e-12 4 2
: dem-sml4 inc frac k to e-10 and dec frac por to 0.01 1 3 110 6 82 4 0. 1.00 1.e-10 1.e-10 1.e-10 0.99 1.e-12 4 2
: dem-sml5 inc frac por to 1.0 from 0.01 3 3 110 6 82 4 0. 1.00 1.e-10 1.e-10 1.e-10 0.99 1.e-12 4 2
: dem-sml6 reduced heat load to 1.50 from 1.75 4 4 110 7 72 4 0. 1.00 1.e-10 1.e-10 1.e-10 0.99 1l.e-12 4 2
: dem-sml7 inc mat k to 5e-17, frac k to le-9 1 1 110 1113 2 0. 0.10 1.e-12 1.e-12 1l.e-12 0.10 1.e-12 4 2
: dem-sml8 inc vol of be, dec k of frac to 1le-10, inc heat to 1.6 1 3 1 10 6 8 2 2 0. 0.99 1.e-12 1.e-12 1.e-12 0.99 1l.e-12 4 2
: dem-sml9 dec size of bc from e-2 to e-4, frac k back to e-10 R 3 3 110 6 8 2 2 0. 0.99 1.e-12 1.e-12 l.e-12 0.99 1l.e-12 4 2
: dem-sm20 ine heat to 1.75 4 4 110 7 72 2 0. 0.99 1.e~12 1.e-12 l.e-12 0.99 1.e-12 4 2
: dem-sm21 dec be to e-5, dec kt to 1.0 & dt to le4 of be 1 3 1 3 6 64 1 0. 1.00 1.e-10 1.e-10 1.e-10 0.42 5.e-17 1 1
: dem-sm22 dec heat to 1.25 from 1.75 0
: dem-8sm23 inc be back to 5e-4 from e-5 .
: dem-sm24 inc bc kt from e4 to e5 :
dem-sm25 dec heat ramp-up time, dec kt of bc to 5e4 from e5 Init
dcm-sm26 red vb to 0, inc kt to 5e5 from Se4 : i1 i2 j1 j2 k1 k2 p t 8g Xg2.pm _tm sgm xgm
dcm-sm27 red kt of bc to Sed d 9 1 10 1 11 1.0315e5 20.0 0.60 0. 1.0e5 20.0 .60 0. ! matrix
dem-sm28 red unsat kt of bec to 0.5 from 1.0, dec unsat kt of matrix to 0.2 1 101 10 1 11 1.0315e5 20.0 0.99 0. 1.0e5 20.0 .99 0. ! fracture
dcm-sm29 dec sat kt of mat to 0.6, dec kt of drift to 5 from 15 1 3 1 10 6 8 1.0315e5 20.0 0.99 0 1.0e5 20.0 .99 0. ! drift
dcm-sm30 dec heat to 1.00 3 3 1 10 6 8 1.0315e5 20.0 0.99 0. 1.0e5 20.0 .99 0. ! drift
dem-sm31 inc kt of drift from 5. to 10. 4 4 1 10 7 7 1.0315e5 20.0 0.99 0. 1.0e5 20.0 .99 0. ! drift
dem-sm32 adjusted coords to better approx test cell & heater 0
dcm-sm33 gave heater matrix props, adj x-dim of heater, dec sat from 0.4 to 0. DCMPARA
dcm-sm34 inc sat from 0.3 to 0.4 : i1 i2 j1 j2 k1 k2  volf areamodf xIm ylm zlm
dcm-sm35 removed heater as matrix properties 1 9 110 1 11 0.002 1.0 .05 0.03 .05 | matrix
dem-sm36 red size of all boundary elements to 0.0001 ™ skip
dcm-sm37 inc cp of bc from 5e4 to 5eS i1 110 111 0.10 0.01 .0001 .0304 .0254 ! fracture
: dcm-sm38 inc size of top element, dec ck of top 1 1 110 6 8 0.99%-1 1.0 .0001 .0304 .0254 ! drift
RSTART 0 2 2 110 6 8 0.99e-1 1.0 .0005 .0304 .0254 ! drift
: 2 2 1110 6 8 0.9%e-1 1.0 .0010 .0304 .0254 ! drift
: - XY2Z = 1 table lock-up,; pref = ref. press. 3 3 110 6 8 0.99e-1 1.0 .0050 .0304 .0254 ! drift
: RADIAL = 0 correlations; tref = ref temp. 3 3 110 6 8 0.9%e-1 1.0 .0189 .0304 .0254 ! drift
: OTHER 4 4 110 6 8 0.99e-1 1.0 .0254 .0304 .0254 ! drift
: 4 4 110 7 7 0.99e-1 1.0 .0254 .0304 .0254 ! drift
:grid geometry nx ny nz ivplwr ipvtcal iout pref tref href 1 2 1 4 1 1 0.02 l.e+5 .05 0.6 .05 ! water injection
Grid DCMXY?Z 9 10 11 1 1 2 0 0 0 0 noskip
0
: data taken from sandia report:Green et al. 1995, NUREG/CR-6348 :Equil depth pdepth tdepth tgrad param ieqguil
Pckr :relative perm and.pc :Bquil 1.00 103150 20. 0. 0. -1
: i type-curv swirm rpmm(lamda) alpham swext sgc iecm :
1 Van-Gen 0.05 L3717 6.36e-7 0 0.0 0 | matrix block Re;urrent
:Skip
i type-curv swrim unused unused p@0-sat sgc iecm : ns fach facm (fach and facm are multipliers to
2 linear 0.00 0.000 0.00 1.0 0.0 © 't emplacement drift | : read-in values of ght and gmt)
. 4 Source 2 1.00 1.
i type-curv swrim unused unused p@0-sat sgc iecm : isl is2 jsl js2 ksl ks2 istyp
3 1linear 0.00 0.000 0.00 1.0 0.0 0 ! primary fracture 1 3 1 3 6 6 33
0.0 0.0
i type-curv swirf rpmf(lamda) alphaf swext sgc iecm l.e+4 3.5le+l
4 Van-Gen 0.08 0.7619 1.3e-1 0.0 0.0 0 ! matrix fractures 1.e+10 3.51le+l
0 :blank line 0
: : isl is2 jsl js2 ksl ks2 istyp
Debug 1 1 2 1 4 1 1 13
0 0.0 20.0 0.0
Thermal -prop g RS S 2.60e5 20.0 0.0
: no rho cpr ckdry cksat F crp crt tau cdiff cexp enbd 3.60e5 20.0 2.89%4e-6
1 1.600e+03 840.0 L. 0.20......0.64 0 0 .5 2.13e-5 1.8 0. 0 !matrix 1.e+10 20.0 2.894e-6
2 1.600e+03 840.0 10.0 10.0 0 0 .5 2.13e-5 1.8 0. 0 !drift ) 0
3 1.600e+03 5.0e+5 0.50 1.00 0 0 .5 2.13e-5 1.8 0. 0 lside b Output C=-10 Q=-10 T=1 G=1 P=1
4 1.600e+03 5.0e+5 0.50 1.00 0 0 .5 2.13e-5 1.8 0. 0 !bottom :
5 1.600e+03 5.0e+3 0.50 1.00 0 0 .5 2.13e-5 1.8 0. 0 !top bo : isolv newtnmn newtnmx north nitmax level
s} Solve 4 2 12 4 100
: igrid rw re - :
DXYZ 0 :AUTO-step DPMXE DSMXE DTMPMXE DP2MXe TACCEL JAUTODT FACL
: (dx(i),i=1,nx) D AUTO-step 5.0E+4 0.03 . 5.0 l.e4 1.0e-3 0 0
0.0002 .0015 .0239 .0508 .0762 .1016 .1016 .2410 .0001 :
: (dy(3),3=1,ny) :TOLR TOLP TOLS TOLT TOLP2 TOLM TOLA TOLE rtwotol rmxtol smxtol
0.0304 .0304 .0304 .0304 .0304 .0304 .0304 .0304 .0607 .0001 Tolr 1. 5.e-4 5.e-3 1. l.e-3 1l.e-3 l.e-3 1l.e-12 1l.e-12 l.e-12
: {dz (k) ,k=1,nz) :
0.1000 .1032 .2032 .1016 .0508 .0254 .0508 .1016 .2032 .2539 » :Limit dpmx dsmx dtmpmx dp2mx dtmn dtmx icutmx
0.0001 LIMIT 1.e5 .08 10. 1.e5 1.e-9 .1
: 0.0001 .2031 .2032 .1016 .0508 .0254 .0508 .1016 .1016 .1524 ; :
0.2032 -] target dt dpmx dsmx dp2mx  dtmpmx
: 0.1016 .1016 .2032 .1016 .1016 .0508 .0508 .0508 .1016 .1524
: 0.2032
-y
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Simulation of laboratory-scale dripping experiment - Bldg 51 CNWRA
August 24, 1998
: dem-smé7.dat
: smaller model to fit in metra element dimension limitation
This run statred with dripl31 converted to DCM

Mw Yomay, dn. cicfw\ 'Srw(}&‘ det ©a »’Iﬂxz’)/.39”‘}'7—'

dcm-sm34 inc sat from 0.3 to v.4
dcm-sm35 removed heater as matrix properties
dcm-sm36 red size of all boundary elements to 0.0001
dcm-sm37 inc cp of bc from 5e4 to 5e5
dem-sm38 inc size of top element, dec ck of top
dcm-smé43 inc cp at side at heater (y=1-4,z=4-6)
dcm-smé4 ine size of high cp zone on side (y=1-4,2z=4-8)
dcem-sm45 dec size of high cp zone on side to y=1-4,2z=5-7
: dem-sm46 inc cp of side bc to 5e7,
: dem-sm47 dec cp of side to e6, inc size to z=4-8
: dem-sm48 inc cp of side to 5e6, inc size to z=3-9,
dcm-sm49 inc cp of side to e7, still too hot
dem-sm50 inc cp of side to e8, inc kt to 1.5, 2, still too hot

dem-sm51 inc cp of side to e9, Se6, inc size to z=2,10
dcm-sm52 inc kt of matrix to 0.4, 0.8 from 0.2,
dcm-8mS3 dec kt of matrix to 0.3, 0.8

dem-sm54 rev cp of top & bot i

: dem-gm55 set cp of top & bot to Se4, set matrix kt to 0.4, 0.6
: dem-sm56 inc cp of top & bot to Se6, set tmax from 0.1 to 0.2

ran past 6.1 d

dem-sm57 moved high heat loss to front from side, corr drift therm to 2,

dcm-sm58 dec cp of front from le9 to 5e7, dec z= 4,8
dem-smS9 ine fract k to e-8 from e-10, inc bot cp to e8,
dem-gm60 inc sat kt of matrix to 1., dec frac k to e-9 from e-8

K 829155

added monitor on drift, stalled at 25.5 &

0.6, very senaitive to kt

inc b

inc sat kt of mat to

dem-smél dec mat kt to .4-.7, dec frac k to e-10, dec mat k to 2e-18, adj wat
: dem-smé4 inc mat k to 2e-17 from 2e-18
: dem-smé6 dec heat to 0.9 for heat loss
: dcm-smé7 inc areamedf of mat to 10.0 from 0.1
RSTART 0
XYz = 1 table look-up,; pref = ref. press.
RADIAL = 0 correlations; tref = ref temp.
OTHER ©
:grid geometry nx ny nz ivplwr ipvtcal iout pref tref href
Grid DCMXYZ 9 10 11 1 1 2 0 Q 0 0
: data taken from sandia report:Green et al. 1995, NUREG/CR-6348
Pckr :relative perm and pc
: i type-curv swirm rpmm(lamda) alpham swext sgc iecm
1 Van-Gen 0.05 .3717 6.36e-7 o] 0.0 0 ! matrix block
i type-curv swrim unused unused p@0-sat sgc iecm
2 1linear 0.00 0.000 0.00 1.0 0.0 0 ! emplacement drift
i type-curv swrim unused unused p@ld-sat sgc iecm
3 linear 0.00 0.000 0.00 1.0 0.0 © ! primary fracture
i type-curv swirf rpmf{(lamda) alphaf swext sgc iecm
4 Van-Gen 0.08 0.761¢% 1.3e-1 0.0 0.0 0 ! matrix fractures
0 :blank line
Debug 1
o
Thermal -prop :
no rho cpr ckdry cksat crp crt tau cdiff cexp enbd
1 1.600e+03 840.0 0.40 0.70 0 0 .5 2.13e-5 1.8 0. 0 !matrix
2 1.600e+03 840.0 10.0 10.0 0 0 .5 2.13e-5 1.8 0. 0 !drift
3 1.600e+03 5.0e+6 0.50 1.00 o] 4] .5 2.13e-5 1.8 0. 0 lside b
4 1.600e+03 1.0e+8 0.50 1.00 0 0 .5 2.13e-5 1.8 0. 0 !bottom
5 1.600e+03 5.0e+6 0.50 1.00 0 0 .5 2.13e-5 1.8 0. 0 !top bo
6 1.600e+03 5.0e+7 1.50 2.00 0 0 .5 2.13e-5 1.8 0. 0 ifront
0
: igrid ™ re
DXYZ 0

(dx (i) ,1i=1,nx)

0.0002 .0015 .0239 .0508 .0762 .1016
(dy(J) lj=1lny)

0.0304 .0304 .0304 .0304 .0304 .0304 .0304 .0304 .0607 .0001
(dz (k) , k=1,nz)

0.1000 .1032 .2032 .1016 .0508 .0254 .0508 .1016 .2032

0.0001
0.0001 .2031 .2032 .1016 .0508 .0254 .0508 .1016 .1016 .1524
0.2032

.1016 .2410 .0001

.2539

0.1016 .1016

a5

.2032 ,1016 .1016 .0508 .0508 .0508 .1016 .1524

0.2032 !
Phik
il i2 j1 j2 k1 k2 ist ithrm vb porf permxf permyf permzf pormm permm istm it
1 9 110 1 11 4 1 0. 1.00 1.e~10 1l.e-10 1.e-10 0.42 2.e-17 1 1
: 1 9 10 10 111 4 3 1.0e-3 0.01 0.e-00 0.e-00 0.e-00 0.01 0.e-00 1 3
9 g 110 111 4 3 1.0e-3 0.01 0.e-00 0.e-00 0.e-00 0.01 0.e-00 1 3
1 9 110 1 14 4 1.0e-2 0.01 0.e-00 0.e-00 0.e-00 0.01 O0.e-00 1 4
: 1 9 110 11 11 4 4 1.0e-1 0.01 0.e-00 0.e-00 0.e-00 0.01 0Q.e-00 1 4
1 9 10 10 111 4 3 0. 1.00 1.e-10 1.e-10 1l.e-10 0.42 2.e-17 1 3
9 9 1 10 111 4 3 0. 1.00 1.e-10 1.e-10 1.e-10 0.42 2.e-17 1 3
1 4 10 10 4 8 4 6 0. 1.00 1.e-10 1.e-10 1.e-10 0.42 2.e-17 1 6
1 9 110 1 14 S 0. 1.00 1.e-10 1.e-10 1l.e-10 0. 2.e-17 lﬂ_n_S,TO“
1 9 110 11 11 4 4 .0, 1,00 1.e-10 1.e-10 1l.e- lQﬂQ¢A2~;lJLJJ ETOM
T 1 110 111 4 2 0. 1.00 1.e-12 1.e-12 1.e-02 0. l.e-12 4
1 3 110 6 82 2 0. 1.00 1.e-10 1.e-10 l.e-10 0.99 l.e-12 4 2
3 3 110 6 8 2 2 0. 1.00 1.e-10 1.e-10 1.e-10 0.9% 1l.e-12 4 2
4 4 1 10 7 72 2 0. 1.00 1.e-10 1.e-10 1.e-10 0.99 1.e-12 4 2
0 1 1 110 111 3 2 0. 0.10 1.e-12 1.e-12 1.e-12 0.10 1l.e-12 4 2
¢ 1 3 110 6 8 2 2 0. 0.99 1.e-12 1.e-12 1l.e-12 0.99 1l.e-12 4 2
¢ 3 3 110 6 8 2 2 0. 0.99 1.e-12 1.e-12 1l.e-12 0.99 1.e-12 4 2
: 4 4 1 10 7 72 2 0. 0.99 l.e-12 l.e-12 1l.e-12 0.99 1l.e-12 4 2
: 1 31 3 6 6 4 1 0. 1.00 1.e-10 l.e-10 1.e-10 0.42 2.e-18 1 1
0
Inlt
: i1 i2 j1 j2 k1 k2 p t 8g Xg2 pm tm sgm xgm
1 9 1 10 1 11 1.0315e5 20.0 0.60 0. 1.0e5 20.0 .60 0. ! matrix
1 1 1 10 1 11 1.0315e5 20.0 0.99 0. 1.0e5 20.0 .99 0. ! fracture
1 3 1 10 6 8 1.0315e5 20.0 0.99 0. 1.0e5 20.0 .99 0. ! drift
3 3 1 10 6 8 1.0315e5 20.0 0.99 0. 1.0e5 20.0 .99 0. ! drift
4 4 1 10 7 7 1.0315e5 20.0 0.99 0. 1.0e5 20.0 .99 0. ! drift
0
DCMPARA
il i2 j1 j2 k1 k2 volf areamodf xlm ylm zlm
1 9 110 1 11 0.002 10.0 .05 0.03 .05 ! matrix
skip
i 1 110 111 0.10 0.01 .0001 .0304 .0254 ! fracture
1 1 110 6 8 0.99%e-1 1.0 .0001 .0304 .0254 ! drift
2 2 110 6 8 0.99%e-~1 1.0 .0005 .0304 .0254 ! drift
2 2 110 6 8 0.99e-1 1.0 .0010 .0304 .0254 ! drift
3 3 110 6 8 0.99e-1 1.0 .0050 .0304 .0254 ! drift
3 3 110 6 8 0.99e-1 1.0 .0189 .0304 .0254 ! drift
4 4 110 6 8 0.9%e-1 1.0 .0254 .0304 .0254 ! drift
4 4 110 7 7 0.99%e-1 1.0 .0254 .0304 .0254 ! drift
noskip
1 2 1 4 1 1 0.02 1.e+5 .05 0.03 .05 ! water injection
¢
:Equil depth pdepth tdepth tgrad param iequil
:Equil 1.00 103150 20. 0. 0. -1
Recurrent
:Skip
: ns fach facm (fach and facm are multipliers to
: read-in values of ght and gmt)
Source 2 0.90 1.
isl is2 js1 js2 ksl ks2 istyp
1 3 1 3 5] 3 33
0.0 0.0
l.e+4 3.5le+l
l.e+10 3.51e+l
0
: isl is2 jsl js2 ksl ks2 istyp
1 2 1 4 1 1 13
0.0 20.0 0.0
2.60e5 20.0 0.0
3.60e5 20.0 2.89%4e-6
l.e+10 20.0 2.894e-6
0
Output =-10 Q=-10 T=1 G=1 P=1
: isolv newtnmn newtnmx north nitmax level
Solve 4 2 12 4 100
:AUTO-step DPMXE DSMXE DTMPMXE Dp2MXe TACCEL IAUTODT FAC1L
AUTO-step 5.0E+4 0.03 5.0 l.ed 1.0e-3 0 0
:TOLR TOLP TOLS TOLT TOLP2 TOLM TOLA TOLE rtwotol rmxtol smxtol
5.e-4 5.e-3 1. l1.e-3 1l.e-3 1l.e-3 1l.e-12 1l.e-12 l.e-12

Tolr 1.




46 ?j :Limit dpmx dsmx dtmpmx dp2mx dtmn dtmx icutmx %i 47
8 io
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— dc,vw “’:)6*\» 6? c‘&G “0 0( — Ci':;\"'\ — Svm, Q’L/) {{:*- l ,(j 5{ [ C’/QC-M« ’5 [ (QC“D (Ja‘ l {C‘cl ; Fa d > /
}
1o | (Kowd noa by “%‘*"“ 3 Ate Pl padpo
% r&(;vwv Sem 09 Qw@' d‘rea\-Wo)‘Fz (. O
G)[C A = S 70 . (JA(/ o\feamu.;b .; = (Q”Q’
r/Q [ VS A 7( < r;Q Cv{/ AU Ceanpn D c)‘F = l e-1T i
me M‘D A /V\GWP»//SV\,e g ‘%;/{/?%JQC-'»//MWL‘*’&/olvc;lalr//oeCn FUO 1. .1_\/,
{
: dem-smé4 inc mat k to 2e-17 from 2e-18 !
: dem-sm66 dec heat to 0.9 for heat loss 1E
: dem-smé7 inc areamodf of mat to 10.0 from 0.1 E
: dem-smé9 inc size of bot to keep cool, set areamodf back to 1.0 i R 3
: dem-sm70 dec areamodf for mat from 1.0 to le-4 ! R
: dem-sm71 inc areamodf from e-4 to e-2, inc dt from .2 to .4 Width (m)
RSTART O
|
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j m'-ﬁ? LN L(&h ()‘P LA AN A e, - 2D D/\.—Lu‘ - ,Afw/QQ l \—Vl oY) J’. (;L":&:{w-— 2 Lﬁf‘ oA
§ - v \) \ W if
m (?V“—e-—O'\AAL« {ad DCH i . . . . .
had Z) T e Simulation of DST Experiment Using DCM with floor and wing heater
) Initialization used from gt3.dat
S — : gt3-9-3.dat
7 meard= ) 0 Y, Mﬁ;/ 3 March 16, 1999
-~ {2 ¢ Crohe. Ay ) i Also, the outer wing heater is set to 1500 w from 1000 in gt2.dat
4 | ] V B : Watsolv tolerance changed from l.e-15 to 1l.e-12.
: use DOE TH data set, taken from D. Hughson
— :
__4mm RSTART O
| : XYZ = 1 table look-up,; pref = ref. press.
. : RADIATL = 0 correlations; tref = ref temp.
: OTHER -
. :grid geometry nx ny nz ivplwr ipvtab iout
i GRID DCMXYZ 15 20 25 0 0 1
w“r‘"’" H
:grid geometry nx ny nz ivplwr ipvcal iout gravity pref tref href"M
- :Grid DCMXYZ 34 1 56 1 1 1 0 0 0 0"M
| : Monitor 154
T : data taken from sandia report:san94-2011, UC - 814
| bckr :relative perm and pc keyword
"L : i type-curv swirm rpmm(lamda) alpham swext sgc iecm
: (TSw33 - matrix)
1 Van-Gen 0.06 0.2479 6.2le-6 -1.0e+8 0.0 0
(TSw33 - fracture)
| 2 Van-Gen 0.01 0.667 1.73e-3 -0.0e+8 0.0 0
: {TSw34 - matrix)
3 Van-Gen 0.18 0.3212 1.19e-6 -1.0e+8 0.0 0
| (TSw34 - fracture)
Py 4 Van-Gen 0.01 0.643 9.34e-4 -0.0e+8 0.0 0
A o~ . :
U\/c ’ ! : (TSw35 - matrix)
v “umz/b\) 5 Van-Gen 0.08 0.1983 4.0le-6 -1.0e+8 0.0 0
: (TSw35 - fracture)
6 Van-Gen 0.01 0.667 © 1.26e-3 -0.0e+8 0.0 0
| 7 TABular 0.01 0. 0. 0. 0. O
! .0000 .000E+00 1.000E+00 ©
i .0100 .000E+00 1.000E+00 O
' .0500 1.031E-05 1.000E+00 O
: .1000 1.579E-04 9.998E-01 0
; .1500 7.021E-04 9.993E-01 0
' .2000 1.978E-03 9.980E-01 0
i .2500 4.387E-03 9.956E-01 0
.3000 B8.397E-03 9.916E-01 0
.3500 1.455E-02 9.855E-01 0
.4000 2.346E-02 9.765E-01 0
.4500 3.584E-02 9.642E-01 ©
: .5000 5.253E-02 9.47SE-01 0
.5500 7.449E-02 9.255E-01 0
A .6000 1.029E-01 8.971E-01 0
: .6500 1.391E-01 8.609E-01 0
: .7000 1.850E-01 8.150E-01 0
‘ .7500 2.428E-01 7.572E-01 0
: .8000 3.155E-01 6.845E-01 O
; .8500 4.080E-01 5.920E-01 0O
| .9000 5.278E-01 4.722E-01 0O
A4 .9500 6.916E-01 3.084E-01 O

Ade rL&ru Ayt @ pae AAAV\/‘-V#L%_J") fm M\,z«.. {“Lm éwu

;Debug 1

fendro %WJ T50A -Us TOD T Like, pod

Thermal -prop
: no rho cpr ckdry cksat crp crt tau cdiff cexp enbd
: {(TSw33 - matrix)
1 2.510e+03 883 0.71 1.80 0 0 .5 2.13e-5 1.8 o0.
: (TSw34 - matrix)
2 2.530e+03 948 1.56 2.33 0 Q .5 2.13e-5 1.8 0.
: (TSw35 - matrix)
3 2.540e+03 900 1.20 2.02 0 0 .5 2.13e-5 1.8 o0.
: (drift)
4 1.2 57.4 20.0 20.0 0 0 .5 2.13e-5 1.8 0.

(~ :Q;;;éé, .{%ﬂ;&ﬂ——/ Cfe‘fp ;2/"£":3’)
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: igrid rw re .
DXYZ 0 y <)
U5 2 9 (dx (i), i=1,nx) M 3 22/%, ;
(4 i ;22 7-2 2-522- 1.1.1 2. 2 e Output =-10 Q=-10 T=1 @G=1 P=1
: gé 250 5. lsézg . 5 10 10. 20 50 B S isolv newtnmn newtnmx
. . . Solve 4 2 7
(dy(3),3-1,ny) S — : :
—
0.66 0.66 0.67 1. 1. 1. 3 1. 1 3 :AUTO~step DPMXE DSMXE DTMPMXE DP2MXe
léol . 103 . 12é202 . 5. 5. 10 10. S0 RURRERR———— AUTO-step 5.0E+4 0.03 5.0 l.e4
: 50, . . s ————T .
é gz ( 12<‘)) ' kié ’ nzz/ s 2. 2. 2 1.1 . (TOLR TOLP TOLS TOLT TOLP2 TOLM TOLA TOLE
1 . 2 . 5. N . N 5 1. 1. : 2 ) e ————— — Tolr 1. 1l.e-4 1l.e-3 1. l.e-3 1l.e-3 1l.e-3 1l.e-12 1l.e-12 l.e-12
Phif( 5. 15. 25. 50. e e Limit dpmk dsmx dtmpmx dp2mx dtmn dtmx icutmx
LIMIT 1l.e5 .08 . . .e-9 .
i1 i2 j1 j2 k1l k2 iist ithrm vb porf permxf permyf permzf pormm permm . € 10 1.e51.e-9 .1
1 15 1 20 1 3 1 1 0. 1.0000 8.49e-09 8.49e-09 2.50e-07 0.135 2.04e  ~ s t t dt !
1 15 1 20 423 1 1 0. 1.0000 3.44e-09 3.44e-09 5.45¢-08 0.089 4.08e arge dpmx  dsmx  dp2mx  dtmpmx
1 15 1 20 24 25 1 1 0. 1.0000 2.77e-09 2.77e-09 1.16e-08 0.115 2.22e —————— m— ——— i :
1 3 1 3 1215 2 2 .0 1.0000 3.44e-09 3.44e-09 5.45e-08 1.0 4.08e T ilops o Drint all at every target time
/ e ————— [— Time[y] 1.e-7 1l.e-7
init Timely] 1.
. _— Tim 2.
: i1 i2 1 j2 k1 k2 P t sg xg2 pm T Time Eﬁ 3.
1 15 1 20 1 25 9.33812E+04 18.0676 9.7155E-01 0.0000E+00 9.3346E+04 ]
R Time[y] 4.
S .
ns fach facm (fach and facm are multipliers to Time[yl 5.
: read-in values of ght and gmt) e ——— Ends
:Equil depth pdepth tdepth tgrad param iequil -
:Equil 16€9. 101325 20. 0. 0. -1 )
N e
DCMPARA e ———— < .
i1 i2 j1 j2 k1 k2 volf areamodf xlm ylm zlm 4 . S ~ - _\~ e
: i3 ¥ § L- 5 n/mAn:L?k Al ; be 2 (BL,, 1 [P (RT) (e ”'Eq P A
1 15 120 1 3 1.05e-4 5.00e-4 0.5 0.5 0.5 : TSw33 T — | i
1 15 1 20 4 23 1.24e-4 1.23e-3 0.5 0.5 0.5 : TsSw34
1 15 1 20 24 25 3.29%e-4 5.00e-4 0.5 0.5 0.5 : TSw35 s 2 . ,
. P AT /L\ L e & /? ks an /S' o RANI m‘( €. /le:t o /‘/L e dare ","’»#%,‘_:),_3
y 1 3 1 3 1 25 1.24e-4 1.00e+0 0.1 0.1 0.1 : drift e — 7/ 7 770 7 4 ¢
Recurrent
Skip
Limit 1.e5 .08 10, 1.e5 1l.e-8 1l.eS
Solve 3 - . . .
Rstart 1 f'l.'(:-} ) q’ Aot O/\[)t(z ,L f} h&.\ Z{‘s" & \/ =g b A A s.J':
St:eady[y] l.e-4 l.e-4 1l.e-4 O N J
Retart 0 QT heatma fackin) Ly o9 ﬂm.ﬁ., AR = e & v
Source 3 25, 1. \}z v
isl is2 jsl1 js2 ksl ks2 istyp
1 3 1 1 15 15 33
] 250.
6.3072e7 250. ; i
9.4608e7 250. : / ‘} 2 ﬂ: /o + ‘WV_
1.2614e8 250. g/q— 2 9 B *‘“‘*‘*XM‘“‘““‘ e
1.2614001e8 0. -/
1.5768e8 0. o W”Am ‘1// C/Q Co e 8 e ( - ﬂr L’&J u&i A, a_o
0
3 : I} v : > e
: 1§1 122 321 %sz k?; kig 1213:yp - Ha.a/S‘-u M«ﬁ;‘ (’PQ’ ()’C—VN =S ﬁ4’-(,1&F
0 400. O ‘) 04 '
6.3072e7 400. k\ “’”
9.4608e7 400. v
1.2614e8 400, e Simulation of laboratory-scale dripping experiment - Bldg 51 CNWRA
1.2614001e8 0. ) ; August 4, 1999
o 1.5768e8 0. e = : dem-sm84.dat
: isl is2 jsl js2 ksl ke2 istyp Y . : smaller model to fit in metra element dimension limitation
1 3 9 11 13 13 33 L \ : This run statred with dripl31 converted to DCM
¢ . . 0 0 . .
0 1500. ff + : this run is to test sat of matrix, fract & drift for heat that ran ok in drip38
6.3072e7 1500. N St : put in invert with same properties as cement
9.4608e7 1500. < 3 : heat loss at boundaries included
1.2614e8 1500. A : boundary elements at le-2
1.2614001e8 0. 9] N h tv of boundary el 840
1.5768e8 0. \\ : heat caPacﬂy of boundary elements at
0 A : infiltration rate of le-5 for two columns
) . .
N & i :ipvtab set to 0
e S 4 : fract por = 0.5 from 0.99
¥ m : fract perm up to lel2 from lel4
——— N : increased alpha of frac from 6.36e-4 to 2.0e-4
A ) } : changed cp of drift from 10 to 840
e 2 : changed density of drift from 2600 to 1600
* 53 : changed drift and fracture to linear capillary function
e - .
| o




- dem-sm70 dec areamodf for mat from 1.0 to le-4
- dem-sm71 inc areamodf from e-4 to e-2, inc dt from .2t0 .4
- dem-sm74 put in heat loss at be and inc heat from 0.9 to 1.0, stalled at 5.7 days

. dem-sm75 reduced size of be by 10x, stalled at 3.6 days, need to make elements bigger by 100x

- dem-sm76 inc be by 100 percent, crashed at 22 days

. dem-sm77 set be vol to default, inc th-diff be by 10x

- dem-sm78 inc time to 210 days

. dem-sm79 ran at 142 W for 167 days then ramped down to 37 W at 210 days
- dem-sm80 reduced areamodf from le-2 to le-4

- dem-sm81 reduced areamodf from le-4 to le-6

. dem-sm82 inc th-diff of be by 10x to reduce be temp, inc dtmx from .4 to .8, crashed at >172d

: dcm-sm83 dec dtmx from .4 t0 .8
- dem-sm84 dec th-dif of by by 5x to inc'be temp

RSTART 0O

. XYZ = 1 table look-up,; pref = ref. press.
RADIAL =0 correlations; tref = ref temp.
OTHER A

I

;gﬂd geometry nx ny nz ivplwr ipvtcal jout  pref tref href
Grid DCMXYZ 9101 1 1 2 0 00 0

data taken from sandia report:Green et al. 1995, NUREG/CR-6348
Pckr ‘relative perm and pc _
: 1 type-curv swirm rpmm(lamda) alpham swext sgc lecm
{ Van-Gen 005 3717 6.36e-7 0 0.0 0 !matrix block

i type-curv swrim unused unused p@0-sat sgc iecm ‘
2 linear 0.00 0.000 000 1.0 00 0 !emplacement drift

: i type-curv swrim unused unused p@0-sat sgc .iccm
3 linear 0.00.0.000 000 10 000 !prmary fracture

i type-curv swirf rpmf(lamda) alphaf swext sgc iecm _
4 Van-Gen 0.08 0.7619 1.3e-1 00 0.0 0 !matrix fractures
0 :blank line

Debug 1

0
Thermal-prop _
:norho  cpr ckdry cksat crp cit tau cdiff cexp enbd )

1 1.600e+03 8400 040 070 0 O .5 2.13e5 138 0.0 !mgmx

2 1.600e+03 840.0 100 100 0 0 .5 2.13e-5 1.8 0.0 !dl:lft »

3 1.600e+03 1.0e+8 0.50 1.00 5 2.13e-5 1.8 0.0 !side boundaries
4 1.600e+03 2.0e+9 0.50 1.00 5 2.13e-5 1.8 0. 0 !bottom boundary
5 1.600e+03 1.0e+8 0.50 1.00

6 1.600e+03 1.0e+9 1.50 2.00
0

5 2.13e-5 1.8 0.0 'top boundary
.5 2.13e-5 1.8 0. 0 'front bc near heater

o0 OO0
oo OO0

igrid rw re
DXYZ 0
: (dx(i).i=1,nx)
0.0002 .0015 .0239 .0508 .0762 .1016 .1016 .2410 .0001
: (dy(j),j=1,ny)
0.0304 .0304 .0304 .0304 .0304 .0304 .0304 .0304 .0607 .0001
: (dz(k),k=1,nz) .
0.1000 .1032 2032 .1016 .0508 .0254 .0508 .1016 .2032 .2539
0.0001
:0.0001 .2031 .2032 .1016 .0508 .0254 .0508 .1016 .1016 .1524
:0.2032

:0.1016 .1016 .2032 .1016 .1016 .0508 .0508 .0508 .1016 .1524
:0.2032

*[00 d9X 03104 JO SZIS UL EHUIS-LIP :

0'T 01 Yoeq JPOUrEare 338

0°01 O} JEUL JO JPOUTEDIE U1 LQUIS
$50] 189y J0j §°Q 01 189Y 23p gguis

g1-97 W0l L1

10 woxj

(IOt

-wiop

-5z 01y TEW JUI HQUIS-UIIP :

S

|
|

PhiK
1112 j1 j2 k1 k2 ist ithrm vb porf permxf permyf permzf pormm permm istm ithrmm

191101114 1 0.1.001e101e-101.e-10042 2e-171 1! matrix
1 91010 1114 31.0e-20.010.e-000.e-000.e-000.01 0.e-001 3! front

|
|

]

:9 9110 1114 31.0e-20.01 0.e-00 0.e-00 0.e-000.01 0.e-001 3 !side
1 9110 114 41.0e-10.010.-000.-000.e-000.01 0.e-0C1 4!top

i
|

1 9110 11114 41.0e-00.01 0.e-00 0.e-00 0.e-000.01 0.e-001 4 !bottom
:1 91010 1114 31.0e-30.01 0.e-000.e-000.¢-000.01 0.e-001 3! front

o

:9 9110 1114 31.0e-30.010.e-000.-000e-000.01 0e-001 3!side
:1 9110 1 14 41.0e-20.010.e-000.e-00 0.e-000.01 0.e-001 4!top

9 110 11114 41.0e-10.01 0.e-00 0.e-00 0.e-00 0.01 0.e-001 4 ! bottom
1010 1114 3 0.1.001.e-101.e-101.e-10042 2.e-171 3! front

110 1114 3 0.1.001.e-101.e-101.e-10042 2.e-171 3 !side
1010 484 6 0.1.001e-101.c-101.e-10042 2.e-171 6! front at héater

110 114 5 0.1.001.e-10 1.e-101.e-10042 2.e-171 5 !top

10 11114 41.0e-11.00 1.e-10 l.e-10 1.e-100.42 2.e-171 4 ! bottom
10 1114 2 0.1.001.e-121.e-121.e-020.10 l.e-124 2! fracture
10 6 82 2 0.1.001.e-101.e-101.e-100.99 l.e-124 2 !drift

10 682 2 0.1.001.e-101.e-101.e-100.99 1.e-124 2! drift
10 772 2 0.1.001e-101.e-101e-10099 l.e-124 2!drift

1113 2 0.0.101.e-121.e-121.e-120.10 1.e-124 2! fracture
0.099 l.e-12 1.e-12 1.e-120.99 l.e-124 2 !drift

9
9
4
9
9
1
3
3
4
1
3
3 0.99 1.e-12 1.e-12 1.e-120.99 l.e-124 2 !drift
4

3

b b e e b b b et i et
—
(=]

0.
0.0.99 1.e-12 1.e-12 1.e-120.99 le-124 2 !drift
0.

1
1
9
1
1
1
1
1
3
4
1
1
3
4
1 1.00 1.e-10 1.e-10 1.e-100.42 2.e-18 1 1 ! heater
0

nit

il i2 j1 j2 k1 k2 p t sg xg2pm tm sgmXxgm

1 91 10 1 11 1.0315e520.0 0.600. 1.0e520.0.60 0. ! matrix
1 11 10 1 11 1.0315e520.0 0.990. 1.0e520.0.990.! fracture
1 31 10 6 8 1.0315¢520.0 0.990. 1.0e520.0.99 0. ! drift
331 10 6 8 1.0315e520.0 0.990. 1.0e520.0.99 0. ! drift
4 41 10 7 7 1.0315e520.0 0.990. 1.0e520.0.99 0. ! drift

0

DCMPARA

:11i2j1 j2kl1 k2 volf areamodf xlm ylm zim
19110111 0002 le-6 .05 0.03 .05 !matrix

skip

11110111 010 0.01 .0001.0304 .0254 ! fracture
1111068 0.99%-11.0 .0001.0304.0254 ! drift
2211068 09%-11.0 .0005.0304.0254 ! drift
2211068 09%-11.0 .0010.0304.0254 ! drift
3311068 09%-11.0 .0050.0304.0254 ! drift
3311068 09%-11.0 .0189.0304 .0254 ! drift
4411068 099%-11.0 .0254.0304.0254 ! drift
4411077 099%-110 .0254.0304.0254 ! drift

noskip

121411 0021e+S .05 0.03 .05 ! water injection
0

:Equil depth pdepth tdepth tgrad param iequil
:Equil 1.00 103150 20. 0. 0. -1

Recurrent

:Skip

: ns fach  facm (fach and facm are multipliers to
read-in values of ght and qmt)

715@ 55
il
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56 <4

8/ M?Q’ Source 2 100 1. Ay T
e : islis2 js1 js2 ksl ks2 istyp 1
1313 66 33 ‘
00 0.0 0.25 | 025 % 0.25 0.25 o | 3
Le+d 3.51e+1 iy > ! Y 3 N
Le+103.51e+1 @) . X J s % > 1 VR
0 B B @ ¥ Iy 7? +
: is1is2 js1 js2 ksl ks2 istyp 2 A , & 0,7}\ Bs j . 8s J . SR B
1214 11 13 51 & oy l £ = j: £ F A
0.0 200 00 £ T E 0 £t 81 ) ‘“g
2.60e520.0 0.0 °75J 07 NN 075 G{ ' O [
3.60e5 200 2.894¢-6 L ' ' ~ T &
14867200 2.894e6  Aay 172 ! T v i =T s
1.815¢7 20.0 7.534e-7 ay IO - )
1.e+1020.0 7.534e-7 N
0 T T T 1-/ ~
Output C=-10Q=-10 T=1 G=1 P=l N SRR W - SAVEEN S PR —— ol IO eSS T - A I S
T ————— 0.2 0.4 0.6 0.2 0.4 0.6 0.2 - 0.4 0.6 0.2 0.4 [X:H
. Width (m) Width (m) Width (m) Width (m) § 4.
1 isolv newtnmn newtnmx north nitmax level I (o o o ok (T2 R -
Solve4 2 12 4 100 - chM -59‘,\79 *rfmb'('ud'—e_ 5‘:»’(’&»«"’(0.«— C e 9
:AUTO-step DPMXE DSMXE DTMPMXE DP2MXe TACCEL IAUTODT FAC1 B
AUTO-step 5.0E+4 0.03 50 led 10e3 0 0O I “ng
TOLR TOLP TOLS TOLT TOLP2 TOLM TOLA TOLE rtwotol rmxtol smxtol - S 9% [ “%
Tolr 1.5e-4 5e-3 1. le-31le-31e3 le12 le-12 le-12 B [ /Q'Q{\QJ A o9 o
; s+ 0:28 N 0.251~ 0.25 0.25/ ———
:Limit dpmx  dsmx dtmpmx dp2mx dtmn dtmx icutmx o¥ F L
LIMIT 1.e5 .08 10. l.e51e-9.4 e § i —
: ’ ‘ ) o i _ T /— _ i)
target dt dpmx dsmx dp2mx dtmpmx ngagb §‘5 B BsE T~ __ 07 Bs : ———
oo = ] £ £
: print all at every target time .m..mg:mwémw fg_’ ﬁ 2 2 o 2 SO, © A,
PLOTS 104 PPN T [o/da & T [ T s x 3
12451541 PR A 075 / o, . 0.7 075 0.75H/ & : | g
 Time[d] 1e-10 1e-10 Ny L/ S ~ ,
Timel[d] 5. a1} e , i i A v m§
Time[d] 10. | X
Time{d} 50. k>~ L L .L - 1_\% .
Time[d] 172. —————— = ‘0.2‘ - .0.4| = ‘0.6 — ‘0‘2‘ = l0.4 0.6 0.2 0.4 0.6 0.2 0.4 0.6 FomRes
Time({d] 210. ) Width (m) Width (m) Width (m) Width (m)
Ends A to 50 Ito 172 UUN—
: Acom —sa19 IM—"L{"“Y sat” S

—

s ———— o

6 Lj’AM)'- ¢ ()A et B L o nAAAQJ; ( ! ‘0.% Cﬂ (‘5\“'5«\7?\ 4 - ] ’ ) ] m“mﬂ}iw .

A e AT T e A T | - e |

1

g T [ 0.25 0.25 0.25 _N\
be Tomodme | ol st doe aved wodE Ut par el - \ e >
\ .
3 k2
¥

. | — . o i
[© - od I f) e - i L‘Q_ Selrsn JAL/Q—.:: : (A4 Oﬂ")\ . &lo *...mwffgmfj‘m Bs Bs §5\ g
P,Qmum, j:-_:ﬂ:;. e DQ_Q—- (7 (& Q"‘""‘D“"’VQV ﬂ/\’“’“ o -é&w%\ - ; . e .

©
by
o
o
o
o
~
o
o
3

a2 Wzl Lo, l0ite £t 27 ) o RN 5

A 200 710 W k&= 7. B94 e — "'”/,«3 /s S

MRS SN U SUE U0 T WU SIS ||A||||||lllll PUNTR MRS TN UOR DUV RNV U S N B L

s 0.2 0.4 06 0.4 0.6 0.2 0.4 0.6 0.2 0.4 0.6 ™
Width (m) *Width (m) Width (m) Width (m)

o) 7538 e-7 o (U S 20D I | | . T
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A ————————

Josnsa pl il sello 1L — T T e .
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dripping. included are base case and modified values.

Table 1. EBSFAIL module parameter values modified to incorporate the effects of

Parameter

V\mz/dcm
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Q\(va-nmm
77
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Base Case Value | Modified Value
3 CriticalRelativeHumidityHumidAirCorrosion | 0.55 0.10

7 CriticalRelativeHumidityAqueousCorrosion [0.75, 0.85] [0.15, 0.25]

ThicknessOfWaterFilm[m [0.001,0.003] {0.00001, 0.00003]

ChlorideMultFactor [1.0, 30.0) {29.0, 30.0]
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le 2. EBSFAIL module parameter values modified to incorporate the effects of WPs
container material weaknesses at

torial weakness. Included ares base

closure welds or due to other possible container

case and modified values.

rameter

! Base Case Value | Modified Value '

nnerOverpackErplntercept {1040.0, 1240.0] | [48.5, 148, 5]
‘nnerOverpackErpSlope 0.0 -160.8
britChloideConcForSecondLayer[moL/L] 1.0 3.0e-2
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Table 3. Listing of sub-module REFLUX3 input parameters and assigned base case
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Nro £1, Pone I o T b o e Tot 2

Mass in-situDry Mass  Mass insitu-Drymass Volume  Saturation x-coor  y-coor X-coor cm y-coor cm x-coord m y-coord m 0.60m-X 389.3 537 240 0.53 3 43 762  109.22
- 333.4 80 220 0.87 13 43 33.02 109.22
- rams grams  grams mL 682.3 12341 420 0.70 21 43 53.34  109.22
2544 2328 218 140 0.37 3 a8 L 762 10922 00762  1.0022 037 05238 399.1 70.8 240 0.70 23 43 5842  109.22
3074 2563 51.1 180 0.76 13 48 33.02 10922 0.3302 1.0922 076 02698 4274 57 260 052 3 39 762  99.08
3768 8228 53.8 190 0.67 21 P 5334 10922 05334  1.0922 087  0.0666 461.7 1063 280 0.90 13 39 33.02  99.08
o 451 3862 4.8 220 0.70 23 " 58.42  109.22  0.5842  1.0922 070 00158 4982 1284 320 0.95 21 39 5334  99.08
5084  458.4 50 260 0.46 3 3 762 99.06 00762 09906 046 05238 4934 1246 300 0.99 23 39 58.42  99.08
- 207 2512 45.8 150 0.73 13 @ r 3302 9906 03302 0.9906 0.73 02698 341 50.5 200 0.60 3 35 7.62 88.9
3688 8006 68.2 180 0.90 21 3 5334 9906 05334  0.9906 0.90  0.0666 316.8 54 180 0.71 13 35 33.02 86.9
4527 3697 83 220 0.90 23 @ - 58.42  99.06 0.5842  0.9906 090 00158 6098 157.9 380 0.99 21 35 53.34 88.9
- 313.1 278 35.1 160 0.52 3 35 7.62 889 00762  0.889 052 05238 4173 109.3 260 1.00 23 35 58.42 88.9
312.3 269 43.3 150 0.69 13 8 - 33.02 88.9  0.3302 0.889 0.69  0.2698 360.2 43.1 220 0.47 3 31 7.62 78.74
- 2065 2434 53.1 140 0.90 21 35 53.34 889 05334  0.889 090  0.0666 549.8 95 340 0.67 13 31 33.02  78.74
3695 3045 65 180 0.86 23 s 58.42 889 05842  0.889 0.86 0.0158 423.8 87.7 160 1.31 21 31 5334 7874
- 2032 260.7 32,5 150 0.52 3 31 7.62 78.74 00762  0.7874 052 05238 380.7 84.5 240 0.84 23 31 58.42 78.74
2053 2565 38.8 150 0.62 13 31 33.02 7874 0.3302 0.7874 0.62  0.2698 361.1 81.8 220 0.89 3 27 762 8858
- 3615 306 555 180 0.73 21 a1 5334 7874 05334  0.7874 073 0.0666 345.3 58 240 0.58 13 27 3302 6858
3125 2628 497 160 0.74 23 31 5842 7874 05842  0.7874 0.74 00158 2352 329 140 0.58 21 27 5334  68.58
. 2898 = 2447 451 140 0.77 3 27 - 762 €858 00762 06858 077 05238 246.8 4 140 0.07 23 27 5842 - 68.58
2567 2135 432 120 0.86 13 27 3302 6858 03302 0.6858 0.86 02698 304.5 48.1 180 0.64 3 21 762 5334
2802 2568 23.4 150 0.37 21 27 . 5334 6858 0.5334  0.6858 0.37  0.0666 2792 15.9 160 0.24 13 21 3302  53.34
- 154.1 148.1 ] 80 0.18 23 27 58.42 68.58 0.5842  0.6858 0.18  0.0158 as7 8.2 240 0.03 21 21 §3.34 53,34
‘3088 2N5 318 160 0.47 3 21 762 5334 00762 05334 047 05238 343.9 6.9 210 0.08 23 21 5842  53.34
. 2612 2388 224 140 0.38 13 21 3302 5334 03302 05334 038  0.2698 409.6 547 260 0.50 3 17 7.62 4318
288.8 253 35.6 150 0.57 21 21 5334 5334 05334  0.5334 057  0.0666 3543 112 220 0.12 13 17 3302 4318
- 2204  200.1 20.3 110 0.44 23 21 58.42 5334 05842  0.5334 044 00158 267.7 71 180 0.09 21 17 5334 4318
2863 2336 227 140 0.39 3 17 7.62 43.18 00762  0.4318 0.39  0.5238 4435 8.7 280 0.07 28 17 58.42  43.18
. 166.4 153.1 13.3 80 0.35 13 7 - 33.02 4318 03302 0.4318 0.35 0.2698 4082 45 260 0.41 3 13 7.62 83.02
1849 177.3 7.6 100 0.18 21 17 53.34 4318 05334 04318 0.18  0.0666 217 114 140 0.19 13 13 33.02. 8302
1438 1354 8.4 120 0.17 23 17 . 5842 4318 05842 0.4318 017 00158 349.8 108 220 0.12 21 13 5334  33.02
N 2102 1969 13.3 120 0.28 3 13 762 3302 - 00762  0.3302 026 05238 204.1 5.8 120 0.12 23 13 5842  83.02
2466  232.8 13.8 130 0.25 13 13 3302 8302 03302  0.3302 025 02698 350 31.8 210 0.36 3 9 762 2286
~ 264.4 255.6 8.8 140 0.15 21 13 53.34 33.02 05334 0.3302 0.15  0.0666 280.2 19.8 180 0.26 13 9 33.02 22.86
725 70.6 1.9 40 0.11 23 13 5842 3302 05842 03302 011 00158 191.9 10.5 120 0.21 21 9 5334 - 22886
97.1 g2 5.1 50 0.24 3 9 7.62 2286 00762  0.2286 0.24 05238 323.1 20.1 200 0.24 23 9 58.42 22.86
1388 1319 6.7 80 0.20 13 9 33.02 2286 03302  0.2286 020  0.2698 329.8 30.3 200 0.36 3 5 7.62 127
181 167.2 13.8 100 0.33 21 9 53.34 2286 05334 02286 0.33  0.0666 328.1 30 200 0.36 13 5 33.02 12.7
102.5 99 3.5 80 0.14 23 ] 58.42 2286 0.5842 0.2286 014  0.0158 217 1.9 130 0.22 21 5 53.34 12.7
1272 1194 7.8 70 0.27 3 5 7.62 127 00762 0127 027 05238 3818 288 230 0.30 23 5 . 58.42 127
y 842 77 7.2 40 0.43 13 5 33.02 127 03302 0427 043  0.2698 ‘ :
3746 331 436 190 0.55 21 5 53.34 127 05384 0127 055  0.0866 e ;
. 1461 1371 9 80 0.27 23 5 58.42 127 05842  0.127 027 00158
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#!/bin/sh -¢

abstract: shell script will extract XY pairs from ArcView *.apr
file.
revised: 01-Apr-96 new create by:
Ronald H Martin / #20
6220 Culebra Rd.
San Antonio TX 78238 usa
210-522-5541 (phone)
210-522-5155 (fax)
E-mail: roland @swri.edu
Notes: to run and store output in file xy.dat, type:

Japr2xy_extract.nwk centroids.apr > xy.dat

Revised January 31 2000 by R. Green to create input file for amesh

o3t I o oI I I W K I I IR W R W H AW

# Target/desired input looks like:

#4243 A LS 6T
#(PointD.21

# x:  1.83210675959121

# y:  4.67769253460075

#)

if (test $# -ne ’1’) then
echo Usage: $0 "<infile>"
exit

fi

if (test ! -f $1 ) then
echo File: $1 not found.
exit

fi

/bin/nawk "BEGIN {
}
{
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# This puts points into proper format for amesh
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#
if ( substr($0,2,6) == "PointD" ) { s

getline
xx = $2 ————
getline
yy=%2 A"
one=1
zero = 0. "-“ww i
width = 1. ' K \
++count — 4

T

# ---- quadrant (+,+) [ne] ----

G“'\: t'OMQ Mh AL ﬁinz:i:O

printf ( "%-5i %i %s %s %s %5.1f %5.1f \n", count, one, " ", xx, yy, zero, width ) - [ .
++count . | e/ cm € ) Lc’*»'C'(h— [4\;4L(§- A I—rw‘s»(? Lt / C [ "\‘\\\-f N
# ---- quadrant (-,+) [nw] ---- \} 4
printf ( "%-5i %i %s -%s %s %5.1f %5.1f \n", count, one, " ", XX, yy, zero, width ) C Ok € Lo g( C v © C R e
++count v - ) *;
# - quadrant (-7 fsw] — . Senwl ) ceopit  elie o8 olncn
printf ( "%-5i %i %s -%s -%s %5.1f %5.1f\n", count, one, " ", Xx, yy, zero, width ) [4) " N L : , o5 b fo
++count ) AT\ ﬁ/\'\&»j‘ &m—, \5-'0*—"’-;"”“‘{ j{""""‘ ald 5 k”*(("‘-“”‘"
# —--- quadrant (+,-) [se] -~ ’ . i 51(' 7-‘/‘“ A v \
printf ( “%-5i %i %s %s -%s %5.1f %5.1f \n", count, one, " ", XX, yy, zero, width ) ) 7 h\_j,.,._ UAA R LA @ ~,L, ya ;M,-rr:l 3 't; r>; ;{;}’ L ﬂfr-\,‘,—w}‘
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I #/bin/sh -¢ e W cﬁu,fu./Qa,\ 85
l #
2// Y / €70 R [ T( J - (]:~ j u ( g - # Abstract: Script will strip cell centers from conne (connectivity) /%/ e
‘ . - € - A G bs= ‘4/( At " 2 8 int i tesselation.
%,L{ 7{_;6_—. /,)/é\—‘ /& { # and print input for tess _ /
v R 2
- S € e ' Y A
ﬂﬂ\;jb /\Aai A I A o0 N WL Qx /Q_o /\)/2 ox A A - § # Revised: 07-Feb-2000 new create by: /
ponds e Lior ol :
/ ) Ty bte Lis o7 Jle. P C-»{; & €A7/;ﬁ ) # Ronald T Green / #20
S M e X i trn R ‘ . M # 6220 Culebra Rd.
dy e dst WO‘Qe( c/z«/bo L o 4 San Antonio TX 78238 usa
VKoo N ume,/zh o ve / rf 54\ SCoe S /9 # 210-522-5541 (phone)
{ — # 210-522-5155 (fax)
# / # E-mail: roland@swri.edu
# Tesselation Input looks like: R S #
#From To etc. #
irlode node S— #
=== ==== JE— - ] e 1) th Q /Q .
#1714 1715 " 7.150¢-02 7.150¢-02 3.772¢-01 ) J ot Q, o st e e antiles” X &% At Ao e — st nak
zi715 1719 12.370e-01 2.370¢-01 1.001e-01 el e Xoree Apormnce EEL, . i
716 1720 1 2.370e-01 2.370e-01 1.001e-01 0 - ) )
#1716 1717 12.351e-01 2.351e-01 4.158e-33 werd) - Wﬂ O = VP e i f M ,(,./t{y—‘
#1717 1720 1 5.861¢-02 5.861e-02 5.343¢-01 1 —  test 1151 ) then :
#1717 1721 1 2.934e-01 2.934e-01 6.167e-02 ‘ woho File: $1 not found. ; .
zgig i;fg ig.9s4e-m 2.934e-01 6.167¢-02 \ e z =
861e-02 5.861e-02 5.3436.01 . f (- - —C o ~ \
#1719 1723 12.934¢-01 2.934¢-01 6.167¢-02 l e cenne ainnll
zizi;(l) 1;34 1 2.974-01 2.934¢-01 6.167¢-02 # Tesselation Input looks like: > Q A
n 1723 1 7.924¢-02 7.924e-02 7.126e-01 «From To ete. ’
#1725 1729 L 1.044e.01 L1440 01 1635001 #node node ’Ft ltew-—5se fi: wt el
) © : ©- ' Pom=m= m=== == === ==
#1725 1728 1 1.005e-01 1.005¢-01 4.899¢-01 : e
' e - #1714 1715 17.150e-02 7.150e-02 3.772¢-01 — wwm.iz s "
gEGIN #1715 1719 1 2.370e-01 2.370e-01 1.001e-01
# {Set up some stuff ¥ l 4 l 1 e #1716 1720 1 2.370e-01 2.370e-01 1.001e-01 1 Sean Wﬁk“ ]
- e stuff -- .
itli ="1154" LiTer 1 W) ' #1716 1717 12.351e-01 2.351e-01 4.158e-33 \ i
E:S:SE[ él T ilese = - m"m& fil> Dujb{) L4 #1717 1720 1 5.861¢-02 5.861e-02 5.343¢-01 /
hit]i:tE 3] - "}155" #1717 1721 12.934e-01 2.934¢-01 6.167e-02 & {\‘ ~
hitlist{ 4}:"1123" Auho J : #1718 1722 1 2.934¢-01 2.934¢-01 6.167¢-02 e
itli —"1158" : te orocos /(L L » - #1718 1719 15.861e-02 5.861e-02 5.343¢-01 A
E:::::;{ g:"ilsg" ' { V'/ Rete k il #1719 1723 1 2.934¢-01 2.934e-01 6.167¢-02 S ;’,v
hitlist] 7]:"1129-- #1720 1724 1 2.934e-01 2.934¢-01 6.167e-02 / (,
hitlist[ 8] :"1160” #1721 1724 1 7.924e-02 7.924-02 7.126e-01 St
hitlist] 9 :"11’ - #1722 1723 17.924¢-02 7.924¢-02 7.126e-01 [ (
I #1725 1729 1 1.144e-01 1.144¢-01 1.633e-01 R TR
hitlist[10] = "1163"
} #1725 1728 1 1.005¢-01 1.005¢-01 4.899¢-01
{ # v :
if (NF==6) { DS ez St M"
killme =0 nawk{ .
f: }
for (kk = 0; kk < 11; A BEGIN { d ﬂ
if ($1 == hitlist[kk] ])(k{H )| # - set up some sthff -- j Al EE A
killme = 1 hitlist[ 1] = "1745"
} hitlist[ 2] = "1746"
if ( $2 == hitlist[kk] ) { hitlist[ 3] = "1747"
killme = 1 hitlist[ 4] = "1748"
} : hitlist[ 5] = "1749" nodes) o0 ¢
hitlist[ 6] = "1750" o «“ RN
J Al Sy A
if ( killme == - hitlist{ 7] = "1751" v] Kege ane
if Ckalime ==0) print $0 £ P QN sS4 VV\T
hitlist{ 8] = "1752" e C By )
T } hitlist[ 9] = "1753" NS
hitlist{10] = "1754"

\ .
END | B hitlist[11] = "1755" M b-'A-@A Rk MAA&I W J?'—\./\‘;V\,_ '(,l,'QVV\ -©
. \ t

I # -- summarize some stuff - :‘t:mﬂg =" 1’7722" & 0 : K ¥ /\t_
o st =" . VQ/V&\ }’%" ’ A W () ) ?
N hitlist[14] = "1758" / e/ f e
Tm——— hitlist{15} = "1759" /Q"_g\_/ Ao & L’VV’ ftg B IV d L h— @ &, ( S.

hittist[16] = "1760" \]
hitlist{17] = "1761"

e Cnnen. ,{{)\J% el mM/JZE) Q\Mww-ck& k/:g &M’ﬁt
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hitlist[18} = "1762"

e hitlist[19] = "1763"
A 2 /@0 hitlist[20] = "1764"

(5 .
hitlist{21] = "1765" -
hitlist{22] = "1766" N
hitlist[23] = "1767" s Mmon e (a r-t,\.vo

WQ‘:&“WM (0,0)
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hitlist[24] = "1768" w+
hitlist[25] = "1769" XL e

hitlist[26] = "1770"
hitlist[27] = "1771"

M (YED@/ /NAM/Q"W ag
)QJMtJ) ‘,sz\ P

hitlist[28] = "1772" PRy
(i709 -17.1%)

hitlist[31] = "1775" ¢ C\H”
hitlist[32] = "1776" )\
hitlist[36] = "1780" Qmw s

{1f(}NF -6){ / %wgﬁ

killme =0
for (kk = Okk ++ ) {
if ( $1 == hitlistfkk] ) {

05 ol A (k)
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|
f
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hitlist[30] = "1774" \ N’P P -
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|
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’
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N 4 x 2.086L = B.3497 m -y 357.89 W K QQ&JJJL,;IQ, XA47. 5w = 67 999 1)
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.58 WW(\\/ T2k iy
) N = o #'/bm/sh
’I,LAJQT“ ool A P Mo @«QLN ,%}a,mj:: ‘ B e
(VP X%‘Z ﬁ:@ M.Qc%a JLU\ MMA,QQ Qu W //\A«TQLD 1525 i \g\ # Abstr,aet’Scn Tl tri ers (/(4;,,: (C, 5(/ku (’(cﬁ
\ ? Q I 7 e /\N\ 4 nt inpy#for tesseition
: # <. € e &
. _ — o ' g m,,.\# Revised: 07-Feb-2000 new create by: < ‘( stenl( \( S
R-z2le- _ 3.8599e-7 ((B8kw)T 2625 W [l 15z S o
= N \ - g oy Ronald T Green / #20 T
g->497 1 5 S # 620;3 Culebrzel;d. \’“‘“—'—*w—*‘:——j’ o /?,f(// Ll
7 85 # San Antonio TX 78238 usa ) ad'} v
R 210-522-5541 (phone) ﬁ&
boF ek s Juope B 075 (3D D0 Pl D) T b
b a3 # E-mail: roland@swri.edu
. s ; v ' |\ I ‘ g 4
gwﬁw {— wA OQQQ,Iﬂ A/é{tw = 55-1b \WJ %\)x/VLUY/Qa/ 1525 : %g e z
- 2 if ( test $# -ne ’1’) the
% ﬁ;\va.. @ @m D\o,ioz\a /er‘iM» gg - l eciSoUsaEZ: $0 'E<irr11file>"
)&P‘OO “”_' —g exit
P 58
Ca’”“’m W tb/e\mnf\” \&/Wvdw\&)f«q ‘3(0 /&VOJ’M\OM ateo E g _if (test! £ $1 ) then
fblgf ‘SI‘(O Iy A’L‘o (109 — | 7]W 19.27 15'& lbﬁ‘i* q 5 32 51 i e z)c(}iltoFile:$lnotf0und.
[ X T &
ISzl -1524 5769 ( 7r_?7, - m;,? (oo 25.27 LLié—i-@éb—‘h—b%- 9, 00 f
S0 oi5TO syey (07K - 157" sen 1617160 %689 | ances gn gy ol 7
15 ¢ - (5 — « — (7 7 15 ep LI ) # -13491592 -5.19342196 -1.21045443 -4.71319154 1 3 175
> (51b  s54.49 Tu —l724 4895 le 73 ~(6T7 &35t~ (08.4 # 121045443 471319154 -121063736 470514646 1 3 171
—( o L —(70 T . - : _n # 237124427 -424704436 121063736 -4.70514646 1 4 16
1S 09 Tiv 49. g:‘} (L97 (100 (918 |bas (b‘f’f’ a9t | 70 606 # 121063736 -470514646 121045443 471319154 14 172
(Yo 5 ~ (508 3%.59 [¢93 L62¢ 65 .99 4789 451,57 iLess well behaved input looks like: T T
(Sol ~(S0% 23.33 (689 —(6IL 40.37 IRV psoos s s By
.\ = A1 o Lt 2 + T S0 T Sy R
( - Pe Ao . , t # 0647043656 -3.40116 §44605¢-16 -3.44176932 1 151 155
+2) 200 [b 20 201.95 4 # 0.864103319 -3.32556831_0431102606 -3.20821646 O 152 148
705 —17% i .78 # 0831102606 -320821646 0.822256118 -3.19018007 1 152 1588
T on N ot b ST 2 I6064e 33 S2R2ET 1 152 1591
- L& el e 5 ¢ : # 0 -3.28216734-2. 33 32
F’“*‘”‘ L3 5% |\ “rvdtim e Q-6 e d l\,., for 13 el #:2.52763064¢-33 -3.28216734-2.32653246e-33 -3.44176932 0 152 151
4 £1.%9 7125 #-2.32653246e-33 -3.44176932 0.867643417 -3.38731708 1 152 156
Usfoo |




# 0.90280679 3.52128453-4.80991154e-17 . 3.73225143 { 153 157

#-4.80991154e-17  3.73225143-5.55111512e-17 3.44176932 1 153 154
#-5.55111512e-17  3.44176932 1.11022302e-16  3.44176932 0 153 150
#-2.22044605¢-16  3.44176932 0 3.44176932 0 154 149

# -0.81611142 294730933 -0.734247864 2.82519671 0 1782 1534

# -0.894517772 3.17380046 -0.81611142 294730933 0 1783 1586
# -0.81611142 294730933 -0.734247864 2.82519671 0 1783 1534
# -0. 734247864 -2.82519671  -0.81611142 -2.94730933 0 1784 1535
Fot b4l 2430 b4+ S+ 6 Tt 8
# -29 3781635 100.05 -46.4286173 100.05 O 128 * 22
# -46.4286173 -100.05 -29.3781635 -100.05 0 128 * 23
# 29.3781635 -100.05  46.4286173 -100.05 0 128 * 24
# 79.6  64.1884269 79.6  82.0114146 0 130 * 25
# -79.6  82.0114146 -79.6  64.1884269 0 130 * 26
# -79.6  -64.1884269 -79.6  -82.0114146 0 130 * 27
LS
nawk ’
BEGIN {
# -- set up some stuff --
}
{
if(NF>2){
if (§7=="%"){
print $0
} else {

coll = substr($0, 1,15)

col2 = substr($0,16,15)
col3 = substr($0,31,15)

col4 = substr($0,46,15)
col5 = substr($0,61, 3)

col6 = substr($0,64, 6)
col7 = substr(30,70, 6)

printf ("%s %s %os %os %s %s %s\n”, coll, col2, col3, cold, cols, col6, col7)
}

}
}

END {
# -- summarize some stuff --

}7$1

exit

4

]
berlc —cols.mnuile

‘T»«ww"“““

——

~

f_www.

if (test $# -ne '1”) then
echo Usage: $0 "<infile>"
exit

fi

if (test | -f $1 ) then
echo File: $1 not found.
exit

fi

# Tesselation Input looks like:

\%_ﬂwwm

!_MM

\LMWV

L Xl /

(QLM Tl der — conne ,.,vxu.)\ﬁ—

F}@ Aﬁ/@m) ;/)'Zt: A’v’v

o
S~
P4 \&J

Clt oo ovemd _conne Fole

OA ‘:Z:r \0

y
#Ubin/sh - d\ S+ NOM L/"s c/0°
. [
# N
# 5
# Abstract: Script will strip cell centers from conne (connectivity; w“\&
# and print input for tesselation. = A J\, {‘ 2 &
& ~ o~ )P) N 4
# Revised: 07-Feb-2000 new create by: \ W Va\d J(X ": }j/ i
f NS S A
# Ronald T Green / #20 Syt £ s
# 6220 Culebra Rd. N Qﬁy M (o g
# San Antonio TX 78238 usa \r\" 3 e ‘\v""
# 210-522-5541 (phone) Y o . X »
! N . .
# 210-522-5155 (fax) \V/"P/ \xH rul}/ e/ A L
# E-mail: roland @swri.edu & E (-
JLU 7 A o
:: ‘k A 5 ! "\/_/ .
# i'\ g 1 4.

JZ// Lé/éo

#From To etc.
#node node
#1714 1715 17.150e-02 7.150e-02 3.772e-01
#1715 1719 1 2.370e-01 2.370e-01 1.001e-01
#1716 1720 12.370e-01 2.370e-01 1.001e-01
. #1716 1717 12.351e-01 2.351e-01 4.158e-33
#1717 1720 15.861e-02 5.861e-02 5.343¢e-01
#1717 1721 12.934e-01 2.934e-01 6.167e-02
#1718 1722 12.934¢-01 2.934¢-01 6.167e-02
#1718 1719 15.861e-02 5.861e-02 5.343¢-01
#1719 1723 12.934e-01 2.934¢-01 6.167e-02
#1720 1724 12.934¢-01 2.934¢-01 6.167¢-02
#1721 1724 17.924e-02 7.924e-02 7.126e-01
#1722 1723 17 924e-02 7 924e-07 7 12601
#1725 1728 1 1.005e-01 1.005¢-01 4.899¢-01
#
nawk ’
BEGIN {

# -- set up some stuff --
hitlist[ 1] = "1745"
hitlist[ 2] = "1746"
hitlist[ 3] = "1747"
hitlist[ 4] = "1748"
hitlist[ 5} = "1749"
hitlist[ 6] = "1750"
hitlist{ 7] = "1751"
hitlist] 8} = "1752"
hittist[ 9] = "1753"
hitlist[10] = "1754"
hitlist{11] = "1755"
hitlist[12] = "1756"
hitlist[13] = "1757"
hitlist{14] = "1758"
hitlist[15] = "1759"
hitlist[16) = "1760"
hitlist[17] = "1761"
hitlist{18] = "1762"
hitlist{19] = "1763"
hitlist[20] = "1764"
hitlist[21] = "1765"

hitlist[22] = "1766"
hitlist[23] = "1767"
hitlist[24] = "1768"

hitlist[25] = "1769"
hitlist{26] = "1770"
hitlist[27] = "1771"
hitlist[28] = "1772"
hitlist{29] = "1773"
hitlist[30] = "1774"
hitlist[31] = "1775"
hittist{32] = "1776"
hitlist[33] = "1777"
hitlist[34] = "1778"
hitlist[35] = "1779"
hitlist[36] = "1780"
hitlist{37] = "1781"
hitliet[3RL = "1IR2"




1{/)@/00

hitlist{40] = "1784"
}
{

nawk ’

BEGIN {
# -- set up some stuff --
hitlist{ 1] = "1745"
hitlist[ 2] = "1746"
hitlist[ 3] = "1747"

3’// (-2;/60

killme =0 /\ hitlist[ 4} = "1748"
for (kk = 0; kk <41; kke+ ) { o | hitlist( 5] = "1749"
if ($1 == hitlist[kk] ) { %4 ] T hitlist[ 6] = "1750"
} killme = | ’ 5-‘ A i hitlist[ 7] = "1751"
4 . : hilist[ 8] = "1752°
if ( $2 == hitlist[kk] ) { ) \/V Y \( v ,,\ ¢ r—“/ . hitlist[ 9] = “1753"
killme = 1 § - }\// \q}( \ “r’" hitlist[10] = "1754"
! ) /\\NN ' N hitlist[11] = "1755"
} & \ VA "f’””" hitlist[12] = "1756"
if ( killme == 0 ) print $0 A \ hitlist[13) = "1757"
} 3 - hitlist[14] = "1758"
N {14]="1758
| {; A hitlist{15] = "1759"
END { _ hitlist[16] = “1760"
# -- summarize some stuff - : hitlist[17] = "1761"
181 " hitlist[18] = "1762"
) — hitlist[19] = "1763"
exit r hitlist{20] = "1764"
hitlist[21] = "1765"
hitlist[22] = "1766"
hitlist[23} = "1767"
hitlist[24] = "1768"
- hitlist{25] = "1769"
- hitlist{26] = "1770"
PO/Q_QJW_( Ay W I [ter— seawt il s hitlist{27] = "1771"
% hitlist{28] = "1772"
M:M /Q_,{Mj:l/ Ql AH (e LL + ‘ ( 3‘¢ ,ﬂ"/ff‘*" 0“‘-’)’“’"‘"’/ ‘ hitlist[29] ="1773"
/ i hitlist{30] = "1774"
Sea et Q,qu #1/bin/sh - — hitlist(31] = "1775"
4 # ; hitlist[32] = "1776"
# hitlist[33] = "1777"
‘) . # Abstract: Script will trip extraneous points from segmt hitlist[34] = "1778"
e L A0 # and print input for tesselation. hitlist[35) = "1779"
/ ! # hitlist[36] = "1780"
CQ sTH/3i /00 # Revised: 07-Feb-2000 new create by: 1 hithist[37] = "1781"
{ # hitlist[38] = "1782"
# Ronald T Green / #20 - hitlist[39] = "1783"
# 6220 Culebra Rd. 1 hitlist{40] = "1784"
# San Antonio TX 78238 usa '
: # 210-522-5541 (phone)
# 210-522-5155 (fax) if (NF==7){
# E-mail: roland@swri.edu killme =0
# for (kk = 0; kk < 41; kk++) {
# if ( $6 == hitlist[kk] ) {
# killme = 1
}
if ( test $# -ne ’1’) then if ($7 == hitlist{kk] ) {
echo Usage: $0 "<infile>" killme = 1
exit }
fi }
if ( killme == 0 ) print $0
if (test ! -f $1 ) then }
echo File: $1 not found. if(NF==8){ AL Kk |
exit for (kk =0; kk < ++
fi } Gree T
if (NF == 8 ) print $0 Q"W"w‘&m QJA&;Q“W‘VCC(\,*P i ,/ ﬂ
# Input looks like: } 7 1
#5253 34 8556 §7 ) E N
# -1.21045443 471319154 -1.3491592 5.19342196 1 . END { }/
# -1.3481592 5.19342196 -1.35054071  5.1952645 1 2 # -- summarize some stuff --
# -1.35054071 5.1952645 -2.59806303 4.6910611 1 2 } %1
# -2.59806303 4.6910611 -2.58695442 4.61657869 1 .
# -2.58695442 4.61657869 -2.37124427 4.24704436 1 exit
. # -1.21063736 -4.70514646 -2.37124427 -4.24704436 1
# -237124427 -4.24704436 -2.58695442 -4.61657869 1
# -2.58695442 -4.61657869 -2.59806303 -4.6910611 1 —
# -2.59806303 -4.6910611 -1.35054071 -5.1952645 1
# -1.35054071 -5.1952645 -1.3491592 -5.19342196 1 -
# -1.3491592 -5.19342196 -1.21045443 471319154 1
# -1.21045443 -4.71319154 -1.21063736 -4.70514646 1 —
# 237124427 -4.24704436 1.21063736 -4.70514646 1

# 1 21NATTIA A TOKLARAR 121N454472 471210184 1




7/// 6/
Z/[(’/OO : B ' l/\ ‘< Xﬁn’éz/} QL/LQ-\A o “
O WA e — (o Bcor o MULTLELO) -
; i < A Soreh af oz 0clin o,
-+ o 7
'\ (14_-}49 4- Co\mnen A P et /‘lw,j:a/\\ (“'Q,Q‘cﬂz,«f"@ A i IZW /a\e’w
. . - 1 1 0.90 3.44¢-09 3.44¢-09 5.45¢-08
cﬂxj\ﬁ/éh\ ﬁg— R/\»—-A (‘ré/ LA e_.i.h ﬁvﬁ" Q.3 (n AV ((: Sy e 0.080 4.08¢-18 21 :TSW34
U e
— -
Mum QMPSL\ T V\,\’J:f‘h)u* -/&’, 1 2,// (/Ou
o ‘ F
g i e - e le
1783 1 --0.48836176525014 -3.15564510332814 0.0 1.0 f’f S Aewtes e | <5 Ll X%
1784 1 -0.48836176525014 -3.15564510332814 0.0 1.0 j T Q,Q aasa I+, o~
sguﬁn(ﬁl(.)yoos : //{‘ A BCCJ‘M Av HUITL‘FIO | Ao {'4—. . FL\ L
-79.60 100.05 (ﬁ’\'ﬂl na.xal L ‘\/) C <l /td\zvi M
-79.60 -100.05 — Y ﬂ«( (
79.60 -100.05 et 0/\ Tg‘ /@ Dbkt ﬂ*\}’\_‘ P ﬂﬂ /b ;V/A(T’(M‘jz—'
}YQ:V’J¢ Q’ JAt’ M /Qr—e., Q&/Wh I'ﬂD /""""‘“”/‘&'q“0 du /féj;' [\i & . <l vn es“" Z ""\"—}/ ‘ 8 A B SOV U=y b(‘(’)n &4 'vi: g{)“’ll,k @
W &H\— (\A\j;:mﬁmb / 7 - _
Ll/?,(?‘ 00 ﬁ<£LA A}'J’ _s:( i H’Cw et SIS VNP A [/ vy QJ e Q'rsm:u’
Z> NP becon Q. Q Do » _
o . £ 1 ; -
P ( - Y? 9, &;ﬁg Wn\mﬂm Z'“{’ /L/‘k’ /}5.’_ i/"'bnlt"( (//}" ’/0"" lrza. l‘«,;&gta;c:,(l\
/ 7 - ’2: e W B ,.CJ: %@
: hitlist[40] = *1784"
/\:.Wmma ﬁl’émqﬂél 20. 0.1 T 1267 3 (51.0&:—9 101325. 30. 0.05 [ o | }
! . ‘ 5 0.0 101325. 30.0.9 o T rwley :
W-——é 5.06e-7 93361. 20. 0.95 : -30.0. f { oo g Lj_
1266 3 5 1.0e-9 93361. 20. 0.1 1268 3 1 1.0e-9 101325. 30. 0.05 Bl if(NF==6) { v\‘ Caiadegls )\‘A,'/
5.06e-7 93361. 20. 0.95 0.0 101325. 30.0.9 I — Dowetted™ kilime = 0 o
12693 5 1.0e-9 93361, 20.0.1 12713 1 1.0e-9 101325. 30. 0.05 for ( kk = 0; kk < 41; kk++) { LN
5.06e-7 93361. 20. 0.95 0.0 101325. 30. 0.9 if ( $1 == hitlist[kk] ) {
1270 3 5 1.0e-9 93361. 20. 0.1 12723 1 1.0e-9 101325. 30. 0.05 killme = 1 r *
5.06e-7 93361. 20. 0.95 \ 0.0 101325. 30.0.9 } l Corm e o s L.
12813 5 1.0e-9 93361. 20. 0.1 '{r 1283 3 1 1.0e-9 101325. 28.0.05 if ( $2 == hitlist[kk] ) { A Y SOy € iy WL
5.060-7 93361. 20. 0.95 P 0.0 101325.30. 0.9 Killme = 1
12823 5 1.06-993361. 20. 0.1 reeermmmmcemmumsmmenssmenene 1284 3 1 1.0e-9 101325. 28. 0.05 }
5.06e-7 93361. 20. 0.95 0.0101325. 30.0.9 }
12733 51.0e-993361.20.00  wdoee 12753 1 1.0e-9 101325. 30. 0.05 if ( killme == 0 ) print $0
5.06e-7 93361. 20. 0.95 0.0101325. 30.0.9 }
12743 51.0e-993361.20.0.1  ~} e 1276 3 11.0e-9 101325. 30. 0.05 if (NF==7){
5.06e-7 93361. 20. 0.95 0.0 101325.30.0.9 for ( kk = 0; kk < 41; kk++) { ) y ()
12773 5 1.0e-9 93361, 20. 0.1 1279 3 1 1.0e-9 101325. 30. 0.05 } N U , KLQO«
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00 00

100 05

1000 1.0
1000.0 1.5
2000.0 2.0
3000.0 3.0
40000 4.0
5000.0 5.0
6000.0 6.0
7000.0 7.0
8000.0 8.0
9000.0 9.0
10000.0 10.0
11000.0 11.0
12000.0 2.0
13000.0 13.0
14000.0 14.0

15000.0 15.0

15100.0 16.49 -2.5602¢-6
1.26e+8 16.49 -2.5602e-6
1.261e+8 0.0 -2.5602¢-6

/

: elem! elem? inc istyp
1501 1504 1 3!

floor heater at 25.73 Welement and 3.9942¢-6 mass removal

00 00

100 1.0

1000 2.0

10000 3.0

2000.0 4.0

30000 5.0

4000.0 6.0

50000 7.0

6000.0 8.0

70000 9.0

8000.0 10.0

9000.0 11.0

10000.0 13.0

11000.0 15.0

12000.0 17.0

13000.0 19.0

14000.0 21.0

15000.0 23.0

15100.0 25.73 -3.9942¢-6
1.26e+8 25.73 -3.9942¢-6
1.261e+8 0.0 -3.9942¢-6
/

\

00

(R
U

1513 1516 1 31 4
: /)
: floor heater at 55.97 W/elementafid 8.6873¢-6 mass removal
0.0
10.0
100.0
1000.0
2000.0
3000.0
4000.0
5000.0
6000.0
7000.0
8000.0 15.0
9000.0 20.0
10000.0 25.0
11000.0 31.0
12000.0 37.0
13000.0 43.0
14000.0 49.0
15000.0 54.0
15100.0 55.97 -8.6873¢-6
1.26e+8 55.97 -8.6873¢-6
1.261e+8 0.0 -8.6873e-6
/

0.0
i.0
20 .
3.0
4.0
5.0
6.0
7.0
8.0
11.0

: eleml elem? inc istyp
1517 1520 1 31

: floor heater at 51.93 W/element and 8.0600e-6 mass removal

0.0
10.0
100.0
1000.0
2000.0
3000.0
4000.0
5000.0
6000.0
7000.0
8000.0 15.0

9000.0 20.0

10000.0 25.0

11000.0 31.0

12000.0 37.0

13000.0 43.0

14000.0 49.0

15000.0 54.0

15100.0 51.93 -8.0600¢-6
1.26e+8 51.93 -8.0600e-6
1.261e+8 0.0 -8.0600e-6

/

0.0
1.0
2.0

3.0
4.0
5.0
6.0
7.0
8.0
11.0

: elem] elem2 inc istyp
1521 1524 1 31

: floor heater at 54.00 W/element and 8.3818¢-6 mass removal

0.0

100 1.0

1000 2.0

1000.0 3.0

2000.0 4.0

30000 5.0

4000.0 6.0

5000.0 7.0

6000.0 8.0

7000.0 11.0

8000.0 15.0

9000.0 20.0

10000.0 26.0

11000.0 32.0

12000.0 38.0

13000.0 44.0

14000.0 50.0

15000.0 52.0

15100.0 54.00-8.3818e-6
1.26e+8 54.00 -8.3818e-6
1.261e+8 0.0 -8.3818¢-6
/

: eleml elem? inc istyp
1525 1528 1 31

: floor heater at 53.38 W/element and §.2861e-6 mass removal

0.0

0.0
100 1.0
1000 2.0

e

: eleml elem?2 inc istyp @)
1505 1508 1 31 o

: floor heater at 35.59 and 5.525le-6 mass removal

0.0 00

100 1.0

100.0 2.0

10000 3.0

2000.0 4.0

3000.0 5.0

4000.0 6.0

50000 7.0

6000.0 8.0

7000.0 10.0

8000.0 12.0

9000.0 15.0

10000.0 18.0

11000.0 21.0

12000.0 24.0

13000.0 27.0

14000.0 30.0

15000.0 33.0

15100.0 35.59 -5.5251e-6
1.26e+8 35.59 -5.5251e-6
1.261e+8 0.0 -5.5251e-6
/

: eleml elem? inc istyp
1509 1512 1 31

: floor heater at 50.64 Welement and 7.8611¢-6 mass removal

00 00

100 1.0

100.0 2.0

1000.0 3.0

2000.0 4.0

3000.0 5.0

40000 6.0

5000.0 7.0

6000.0 8.0

7000.0 10.0

8000.0 13.0

9000.0 17.0

10000.0 21.0

11000.0 25.0

12000.0 30.0

13000.0 35.0

14000.0 40.0

15000.0 45.0

15100.0 50.64 -7.8611e-6
1.26e+8 50.64 -7.8611¢-6
1.261e+8 0.0 7.8611e-6
/

: eleml elem2 inc istyp

10000 3.0
2000.0 4.0
30000 5.0
40000 6.0
50000 7.0
6000.0 8.0
7000.0 11.0
8000.0 15.0
9000.0 20.0
10000.0 25.0
11000.0 31.0
12000.0 37.0
13000.0 43.0
14000.0 49.0
15000.0 52.0
15100.0 53.38 -8.2861e-6
1.26e+8 53.38 -8.2861e-6

1.261e+8 0.0 -8.2861¢-6
/

: noskip
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Model property assignment 5;/, 7[/09 \S’ x,j Q A n,_,y arng )%QZ /@’W Cadax  Addond unﬂ) /]Mr—’QL
E’ropeny values for the three geomechanical upits of primary interest to this modeling exercise 0/“’ «' /pl/eoJ/l/ A 4 F, e, & U ,,t &g* NI~ Iaag e s ﬁ‘(m}'@\/‘—-y
(i.e., Tptpul, Tptpmn, and Tptpll) were taken from the TSPA-VA (TRW Environmental Safety \a l" < ¢ () i v ;) /U
:yzteTs Inc. 1998a). The ganicular values from the TSPA-VA were taken from the TH o @ - . A e (’ﬂ Aain | 7 pnfev—  (qreem o l/ k—‘
ydrologic parameter set that was calibrated against the SHT. These values are summarized in N/ o (
Tables L to 3. < \A Al \L A4 (‘A&P‘J’ U\v)\,yvgpv@,m L4 3/6 "VIV"\—//VL’\» r\,\G’Ilo B(\> £
) W _/9,__..
Taple 1. Matri.x hydraulic properties taken from TSPA-VA TH hydrologic parameter set that w; %/— \(’\ R M2 Qs S .
calibrated against the SHT (TRW Environmental Safety Systems Inc. 1998a)] \ o \ 0 '
Unit Porosity Permeability a >/ [\/ J o
(m’) (Pa’) ‘
AN DCM mode! of Drift-Scale heater test, 2D
Tptpul 0.135 2.04e-17 6.21e-6 0.2479 ~ May 15, 20
/] y 15, 2000
7 L : dst15a.dat o
Tptpmn 0.089 4.08¢-18 Lues” 03212 S : ’ c&&w Nf’/’
Tptpli Q} 0 ] 2\ )
plp 0.115 2.22e-17 4.01e-6 0.1983 Y ; 7
j) v : dst1 started with dst2d58, turned off heat, new segmt with very small segmts removed
Table 2. Fracture hydraulic properties taken from TSPA-VA TH hydrologic parameter set that == : dst3 same as dst1 but with xim, ylr'n, zlm inc ﬁ"om 0.5 to 3.0, no heat, new areamodf
was calibrated against the SHT (TRW Environmental Safety Systems Inc. 1998a) g \\ : g:f lsame as.dst3t, l;:: soﬁlmlicyqui;t;ortl on dstt3 m&ut files, repeat, no heat
. ! ” : newer input, hope without segmt problems
Unit Porosity | Permeability Permeability | Permeability z V1 m = v\\ : dst13 same as dst11 but with 3 layer dem
X Y, (m?) (Pa™) “;‘3—’ é}www : dst14 with IC from dst13, no mass loss, heat on
(m) (m) . < : dst15 3 layer phik, heat off, xIm reduced from 3.0 to 1.0
Tptpul | 1.05e-4 8.49¢-9 8.49-9 - 2.50e-7 1.73¢-3 | 0.667 O§ o : dst15a same as dst13, but with vapor pressue lowering on
Tptpmn | 1.24e-4 3.44e-9 3.44e-9 5.45¢-8 9.34e-4 | 0.643 § ‘E RSTART 0
Tptpil 3.29-4 2.77e-9 2.77e-9 1.16e-8 1.26e-3 | 0.667 \ é :grid geometry nx ny nz ivplwr ipveal iout gravity pref tref href
] i 3\ Grid DCMUNST 1744111 1 3 0 0 0
Table 3. Matrix thermal and physical properties [taken from TSPA-VA (TRW Environmental G :
Safety Systems Inc. 1998a)] g é L L L T P
Unit Thermal Thermal Rock Specific | Rock Densit ¥ + i = sequential number of material types .
Conz;h;ctivity—Wet Conductivity-Dry Heat (kg/m?) y g S : ls;ype = th.e chir::;;nlszav;ﬁa (:ii, T—ﬁiege Lnn;e;r& tabular, and corey)
¥/s/m-K) (Is/mK) (I/kg-K) NEIEN , -
: P : rpmm = Van Genuchten parameter for matrix
Tptpul 1.80 0.71 883 - 2510 o] \0 : alpham = Van Genuchten parameter for matrix
Tot : swext = liquid saturation below which the capillary pressure is calculated based
ptpmn 233 1.56 948 2530 & on the slope dPcw/dSw evaluated at SWEXT.
Tptpll 2.02 1.20 900 2540 < : sge = residual (immobile) gas saturation, fraction

: iecm = Equivalent Continuum Model (ECM) formulation (0 do not invoke, 1 invoke, 2 ECM with

tables)




: swirf = residual liquid saturation for fracture, fraction

: alphaf = parameter in Van-Genuchten equation for fracture (1/Pa)
: phim = matrix porosity (fraction)

: phif = fracture porosity (fraction)

: permm = intinsic matrix permeability (m"2)

: permf = intrinsic fracture permeability

Pckr :relative perm and pc keyword
: 1 type-curv swirm rpmm(lamda) alpham  swext sgc  iecm

: (TSw34 - matrix)
1 Van-Gen 0.18 03212 1.19¢-6 -1.0e+t8 00 0

: (TSw34 - fracture)

2 Van-Gen 0.01 0.643 9.34e-4 -0.0e+8 0.0 O

: (TSw33 - matrix)

3 Van-Gen 0.06 0.2479 6.21e-6 -1.0e+8 0.0 0

: (TSw33 - fracture)
4 Van-Gen 0.01 0.667 1.73e-3 -0.0e+8 0.0 0

: (TSw35 - matrix)
5 Van-Gen 0.08 0.1983 4.0le-6 -1.0e+8 00 O

: (TSw35 - fracture)
6 Van-Gen 0.01 0.667 1.26e-3 -0.0et8 00 O

" 7 TABular 0.01 0. 0. 0. 0. 0

0000 .0G0E+00 1.000E+00 O
0100 .000E+00 1.000E+00 ©
0500 1.031E-05 1.000E+00 0
1000 1.579E-04 9.998E-01
.1500 7.021E-04 9.993E-01
2000 1.978E-03 9.980E-01
2500 4.387E-03 9.956E-01
.3000 8.397E-03 9.916E-01
.3500 1.455E-02 9.855E-01
4000 2.346E-02 9.765E-01
4500 3.584E-02 9.642E-01
.5000 5.253E-02 9.475E-01
.5500 7.449E-02 9.255E-01
.6000 1.029E-01 8.971E-01
6500 1.391E-01 8.609E-01
7000 1.850E-01 8.150E-01
7500 2.428E-01 7.572E-01
.8000 3.155E-01 6.845E-01
.8500 4.080E-01 5.920E-01
9000 5.278E-01 4.722E-01
9500 6.916E-01 3.084E-01

OO OO0 OOO

-~

:*t*************
: Debug options
:*#*#*****t*****
: Debug 1

:0

;*#**t##*t*‘t*#"t***

: Thermal properties

:t*tt‘#t*##tttttt‘ttt

: no = sequential number of data set

: tho = rock density (kg/m"3)

: cpr = rock specific heat (Jkg-K)

: ckdry = thermal conductivity of dry rock (J/s/m-K)

+ cksat = thermal conductivity of liquid saturated rock (J/s/m-K)
: crp = pore compressibility with pressure at constant T (1/Pa)

: crt = absolute value of pore compressibility with pressure at constant T (1/Pa)
: tau = tortuosity for binary diffusion

: cdiff = vapor-dir diffusion coefficient, (m"2/s)
: cexp = exponent for binary diffusion

: enbd = enhanced binary diffusion coefficient

A

==t

Thermal-prop i 1 3
:norho  cpr ckdry cksat crp crt tau cdiff cexp enbd )
12.530e+03 948 1.56 233 0 0 .5 2.13e-5 1.8 0. :TSwi4-matrix
22510e+03 883 071 1.80 0 0 .5 2.13e-5 1.8 0. :TSw33-matrix

. 0 .5 2.13¢-5 1.8 0. :TSw35-matrix Ny
32.540e+03 900 120 2.02 0 € \C’//7éh

0 ' /

fracture permeabilities modified from Buscheck by dividing by fracture porosity

i’HIK multi

&ZONN multi

: skip
Init

;eleml elemn inc p t sg xg2 pm tm sgm xgm

1 1744 1 9.33812e+04 22.0000 9.7155¢-01 0.000e+00 9.3346¢+04 1.8069¢+01 0.1 0.0

0

: noskip X R
- Init dst13 feos Ay
we G o &0"
5&

bCMPARA
- elem] elemn iric volf areamodf xlm ylm zlm
1 174411.24k-41.01.0 1.0 1.0 1.23e-3 : TSw34

1265 1390 1T 1.05e-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw33

1433 1446 1 1.05¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw33
847 848 13.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

851 852 13.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSwW35
855 856 13.29¢-41.01.0 1.0 1.0 5.00e-4 : TSW35

875 876 13.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
879 880 13.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

1051 1052 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
10551056 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSW35

1187 1188 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1191 11921 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

11951196 13.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1199 1200 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

1203 1204 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1207 1208 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00¢-4 : TSw35

121112121 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSW35
12151216 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

12191220 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1223 1224 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

1227 1228 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
123112321 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

12351236 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
12391240 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

1243 1244 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1247 1248 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

1251 12521 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
12551256 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e~4 : TSw35

1259 1260 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1263 1264 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

1267 1268 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
12711272 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

12751276 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1279 1280 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

1283 1284 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1287 1288 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSwW35

1291 1292 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
12951296 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

12991300 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1303 1304 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

1307 1308 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1311 13121 3.29¢e-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

131513161 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
13191320 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

132313241 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1327 1328 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSW35

133113321 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
13351336 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

1339 1340 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSW35




B S

1343 1344 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1347 1348 1 3.29%¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1351 1352 1 3.2%-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1355 1356 1 3.29e-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

| c,/{ // 7(/50

1359 1360 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1363 1364 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

1367 1368 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1371 1372 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

1375 1376 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1379 1380 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

1383 1384 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1387 1388 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

1391 1392 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1395 1396 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

1399 1400 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1403 1404 1 3.29e-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

1423 1424 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1427 1428 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

1431 1432 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1435 1436 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

1439 1440 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
1443 1444 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35

1447 1448 1 3.29¢-4 1.0 1.0 1.0 1.0 5.00e-4 : TSw35
0

Recurrent

BCON 20 multi

skip

Source 21 1.0 0.0
¢ eleml elem2 inc istyp

1681 1684 1 31

5 3 1265 12651 8.771 13.59 8.771
0. 1.00000e-09 9.33610e+04 2.00000e+01 1.00000e-01 0.

0. 9.20600e-04 9.33610e+04 2.00000e+01 9.50000e-01 0.

5 3 1266 12661 8.771 13.59 8.771
0. 1.00000e-09 9.33610e+04 2.00000e+01 1.00000e-01 0.

0. 9.20600e-04 9.33610e+04 2.00000e+01 9.50000e-01 0.

(@3 1267 12671 8.771 13.59 -8.771
0. 1.00000¢-09 1.01325¢+05 3.00000e+01 5.00000e-02 0.

0. 0.00000e+00 1.01325¢+05 3.00000e+01 9.00000e-01 0.

i 3 1268 12681 8.771 13.59 -8.771
0. 1.00000e-09 1.01325¢+05 3.00000e+01 5.00000e-02 0.

0. 0.00000e+00 1.01325¢+05 3.00000e+01 9.00000e-01 0.

.5 3 1269 12691 8.812 15.79 8.812
0. 1.00000e-09 9.33610e+04 2.00000e+01 1.00000e-01 0.

0. 9.20600e-04 9.33610¢+04 2.00000e+01 9.50000e-01 0.

'5 3 1270 12701 8.812 15.79 8.812
0. 1.00000e-09 9.33610e+04 2.00000e+01 1.00000e-01 0.

0. 9.20600e-04 9.33610e+04 2.00000e+01 9.50000e-01 0.

'1 3 1271 12711 8.812 15.79 -8.812
0. 1.00000e-09 1.01325¢+05 3.00000e+01 5.00000e-02 0.

0. 0.00000e+00 1.01325¢+05 3.00000e+01 9.00000e-01 0.

'1 3 1272 12721 8.812 15.79 -8.812
0. 1.00000e-09 1.01325¢+05 3.00000e+01 5.00000e-02 0.

0. 0.00000e+00 1.01325¢+05 3.00000e+01 9.00000e-01 0.

53 1273 127318.94 17.61 8.94
0. 1.00000e-09 9.33610e+04 2.00000e+01 1.00000e-01 0.

0. 9.20600¢-04 9.33610e+04 2.00000e+01 9.50000e-01 0.

thos v Ao
Vv\w[‘h' Le
P~ ‘[/(/\,-L

tsed

geries

aww‘ﬁfyga

’;W

r
53 1274 12741 8.94 17.61 8.94 1 15
0. 1.00000e-09 9.33610e+04 2.00000e+01 1.00000e-01 0,
0. 9.20600e-04 9.33610e+04 2.00000e+01 9.50000e-01 0. \5//7[60
. V4
13 1275 12751 8.94 17.61 -8.94
0. 1.00000e-09 1.01325¢+05 3.00000e+01 5.00000-02 0. Z %-k NN
0. 0.00000e+00 1.01325¢+05 3.00000e+01 9.00000e-01 0.
1 31276 12761894 17.61 -8.94
0. 1.00000e-09 1.01325e+05 3.00000e+01 5.00000e-02 0.
0. 0.00000e+00 1.01325¢+05 3.00000e+01 9.00000e-01 0.
5 3 1277 12771 8.812 15.56 8.812
0. 1.00000e-09 9.33610e+04 2.00000e+0! 1.00000e-01 O.
0. 9.20600e-04 9.33610e+04 2.00000e+01 9.50000e-01 0.
.5 3 1278 1278 1 8.812 15.56 8.812
0. 1.00000¢-09 9.33610e+04 2.00000e+01 1.00000e-01 0.
—— 0. 9.20600e-04 9.33610e+04 2.00000e+01 9.50000e-01 0.
l' l 3 1279 12791 8.812 15.56 -8.812
o 0. 1.00000e-09 1.01325¢+05 3.00000e+01 5.00000e-02 0.
—————— 0. 0.00000e+00 1.01325¢+05 3.00000e+01 9.00000e-01 0.
— ‘1 3 1280 12801 8.81215.56 -8.812
0. 1.00000e-09 1.01325¢+05 3.00000e+01 5.00000e-02 0.
*-L.- 0. 0.00000e+00 1.01325¢+05 3.00000e+01 9.00000e-01 O.
s 5 3 1281 12811 8.968 17.05 8._968
0. 1.00000e-09 9.33610e+04 2.00000e+01 1.00000e-01 0.
e 0. 9.20600e-04 9.33610e+04 2.00000e+01 9.50000e-01 0.
‘r 5 3 1282 12821 8.968 17.05 8.968
0. 1.00000e-09 9.33610e+04 2.00000e+01 1.00000e-01 0.
0. 9.20600e-04 9.33610e+04 2.00000e+01 9.50000e-01 0.
i 3 1283 12831 8.968 17.05 -8.968
i \ 0. 1.00000e-09 '1.01325¢+05 3.00000e+01 5.00000e-02 0.
,[ 0. 0.00000e+00 1.01325¢+05 3.00000e+01 9.00000e-01 0.
i 3 1284 1284 18.968 17.05 -8.968
0. 1.00000e-09 1.01325¢+05 3.00000e+01 5.00000e-02 0.
0. 0.00000e+00 1.01325e¢+05 3.00000e+01 9.00000e-01 0.
FU/QJQ“'V’\M« WW&' LN 3 b /\/ \ Uam,.s\,m [\ t:dag_ SﬂBQ
! H)_ QANQ/QQMAJ' | (O] w‘j aj/(l,(>9l !8,947/)
1’ K( 2 mat st Frack oot
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- dstise gl dnl)SB 40 94180 duases |,
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1174421 1.00 3.44e-09 3.44¢-09 5.45¢-08

0.089 4.08¢-18 11 :TSW34

1265 13904 2 1.00 8.49¢-09 8.49¢-09 2.50e-07 ™

0.135 2.04e-17 32 :TSW33

1433 1446 4 2 1.00 8.49¢-09 8.49¢-09 2.50e-07
0.1352.04e-17 32 :TSW33

847 848 63 1.002.77¢-09 2.77¢-09 1.16e-08
0.1152.22¢-17 53 :TSW35

851 852 63 1.002.77¢-09 2.77e-09 1.16¢-08

. 0.1152.22¢-17 53 :TSW35

855 856 63 1.002.77¢-09 2.77¢-09 1.16¢-08
0.115 2.22e-17 53 :TSW35

875 876 63 1.00 2.77¢-09 2.77¢-09 1.16e-08
0.1152.22¢-17 53 :TSW35

879 880 63 1.002.77e-09 2.77¢-09 1.16e-08
0.115 2.22e-17 53 :TSW35

1051 1052 6 3 1.00 2.77¢-09 2.77¢-09 1.16e-08
0.1152.22¢-17 53 :TSW35

1055 1056 6 3 1.00 2.77e-09 2.77¢-09 1.16e-08
0.1152.22¢-17 53 :TSW35

1187 1188 6 3 1.00 2.77¢-09 2.77e-09 1.16e-08
0.115 2.22e-17 53 :TSW35

11911192 6 3 1.00 2.77e-09 2.77¢-09 1.16e-08
0.115 2.22e-17 53 :TSW35

1195 1196 6 3 1.00 2.77e-09 2.77¢-09 1.16e-08
0.115 2.22e-17 53 :‘TSW35

1199 1200 6 3 1.00 2.77e-09 2.77¢-09 1.16e-08
0.115 2.22e-17 53 :TSW35

1203 1204 6 3 1.00 2.77¢-09 2.77e-09 1.16¢-08
0.1152.22e-17 53 :TSW3S

1207 1208 6 3 1.00 2.77¢-09 2.77¢-09 1.16e-08
0.1152.22¢-17 53 :TSW35

1211 1212 6 3 1.00 2.77¢-09 2.77¢-09 1.16e-08
0.1152.22e-17 53 :TSW35

12151216 6 3 1.00 2.77¢-09 2.77¢-09 1.16e-08
0.115 2.22e-17 53 :TSW35

1219 1220 6 3 1.00 2.77¢-09 2.77¢-09 1.16e-08
0.1152.22e-17 53 :TSW35

1223 1224 6 3 1.00 2.77¢-09 2.77¢-09 1.16e-08
0.115 2.22¢-17 53 :TSW35

1227 1228 6 3 1.00 2.77e-09 2.77¢-09 1.16e-08
0.115 2.22e-17 53 :TSW35

1231 123263 1.00 2.77¢-09 2.77e-09 1.16e-08
0.1152.22e-17 53 :TSW35

12351236 6 3 1.00 2.77¢-09 2.77¢-09 1.16e-08
0.115 2.22e-17 53 :TSW35

123912406 3 1.00 2.77e-09 2.77e-09 1.16e-08
0.115 2.22e-17 53 :TSW35

1243 1244 6 3 1.00 2.77e-09 2.77¢-09 1.16e-08
0.115 2.22e-17 53 :TSW35

1247 1248 6 3 1.00 2.77e-09 2.77e-09 1.16e-08
0.115 2.22e-17 53 :TSW35

1251125263 1.00 2.77e-09 2.77¢-09 1.16e-08
0.115 2.22¢-17 53 :TSW35

12551256 6 3 1.00 2.77e-09 2.77¢-09 1.16e-08
0.1152.22e-17 53 :TSW35

1259 1260 6 3 1.00 2.77e-09 2.77e-09 1.16¢-08
0.115 2.22e-17 53 :TSW35

1263126463 1.00 2.77¢-09 2.77¢-09 1.16¢-08

0.115 2.22e-17 53 :TSW35
1267 1268 6 3 1.00 2.77¢-09 2.77¢-09 1.16e-08
0.115 2.22e-17 53 :TSW35
12711272 6 3 1.00 2.77¢-09 2.77e-09 1.16e-08
0.115 2.22¢-17 53 :TSW35

0.115 2.22e-17 53 :TSW35

0.115 2.22e-17 53 :TSW35

i

{ et

1283 1284 6 3 1.00 2.77e-09 2.77e-09 1.16e-08
0.1152.22e-17 53 :TSW35
1287 1288 6 3 1.00 2.77e-09 2.77¢-09 1.16e-08
0.1152.22e-17 53 :TSW35

= 1291 1292 6 3 1.00 2.77e-09 2.77¢-09 1.16e-08

0.1152.22e-17 53 :TSW35
1295 1296 6 3 1.00 2.77e-09 2.77¢-09 1.16e-08
0.1152.22e-17 53 :TSW35
1299 1300 6 3 1.00 2.77¢-09 2.77e-09 1.16e-08
0.1152.22¢-17 53 :TSW35

1303 1304 6 3 1.002.77e-09 2.77¢-09 1.16e-08 ~

0.1152.22e-17 53 :TSW35
1307 1308 6 3 1.00 2.77¢-09 2.77e-09 1.16e-08
0.1152.22e-17 53 :TSW35

1311 13126 3 1.00 2.77-09 2.77¢-09 1.16¢-08

0.1152.22e-17 53 :TSW35
13151316 6 3 1.00 2.77e-09 2.77¢-09 1.16e-08
0.115 2.22¢-17 53 :TSW35
131913206 3 1.00 2.77¢-09 2.77¢-09 1.16e-08
0.1152.22e-17 53 :TSW35
1323 1324 63 1.00 2.77e-09 2.77e-09 1.16e-08
0.1152.22e-17 53 :TSW35
1327 1328 6 3 1.00 2.77e-09 2.77e-09 1.16e-08
0.1152.22e-17 53 :TSW35
1331 1332 6 3 1.00 2.77¢-09 2.77e-09 1.16e-08
0.1152.22e-17 53 :TSW35
13351336 6 3 1.00 2.77e-09 2.77¢-09 1.16e-08
0.1152.22e-17 53 :TSW35
1339 1340 6 3 1.00 2.77e-09 2.77¢-09 1.16e-08
0.1152.22e-17 53 :TSW35
1343 1344 6 3 1.00 2.77¢-09 2.77e-09 1.16e-08
0.115 2.22¢-17 53 :TSW35
13471348 6 3 1.00 2.77¢-09 2.77¢-09 1.16e-08
0.1152.22e-17 53 :TSW35
1351 135263 1.00 2.77e-09 2.77¢-09 1.16e-08
0.1152.22e-17 53 :TSW35
13551356 6 3 1.00 2.77e-09 2.77¢-09 1.16e-08
0.1152.22e-17 53 :TSW35
13591360 6 3 1.00 2.77¢-09 2.77e-09 1.16e-08
0.1152.22e-17 53 :TSW35
1363 1364 6 3 1.00 2.77e-09 2.77e-09 1.16e-08
0.1152.22e-17 53 :TSW35
1367 1368 6 3 1.00 2.77e-09 2.77e-09 1.16e-08
0.115 2.22e-17 53 :TSW35
1371 1372 6 3 1.00 2.77e-09 2.77e-09 1.16e-08
0.1152.22¢-17 53 :TSW35
13751376 6 3 1.00 2.77e-09 2.77¢-09 1.16e-08
0.1152.22e-17 53 :TSW35
1379 1380 6 3 1.00 2.77e-09 2.77¢-09 1.16e-08
0.1152.22e-17 53 :TSW35
1383 1384 6 3 1.00 2.77e-09 2.77e-09 1.16e-08

o 0.1152.22¢-17 53 :TSW35

1387 1388 6 3 1.00 2.77¢-09 2.77¢-09 1.16e-08

w 0.1152.22e-17 53 :TSW35

139113926 3 1.00 2.77¢-09 2.77¢-09 1.16e-08

o 0.115 2.22¢-17 53 :TSW35

1395 1396 6 3 1.00 2.77e-09 2.77¢-09 1.16e-08

ww 0,115 2.22e-17 53 :TSW35

1399 1400 6 3 1.00 2.77e-09 2.77¢-09 1.16e-08

=~ 0.1152.22¢-17 53 :TSW35

1403 1404 6 3 1.00 2.77e-09 2.77¢-09 1.16e-08

= 0.1152.22e-17 53 :TSW35

1423 1424 6 3 1.00 2.77e-09 2.77¢-09 1.16e-08

= 0.115 2.22¢-17 53 :TSW35
12751276 63 1.00 2.77¢-09 2.77¢-09 1.16¢-08 .. 1427142863 1.002.77e-09 2.77¢-09 1.16e-08

0.1152.22e-17 53 :TSW35

1279 1280 6 3 1.00 2.77-09 2.776-09 1.166-08 o 1431 14326 3 1.00 2.77¢-09 2.77e-09 1.16e-08

0.1152.22e-17 53 :TSW35
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Steady State Liquid Saturation
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CQ‘S\I"’.>OQ" ﬁ’,@oﬂ‘{/ ),({IM R,

DCM model of Drift-Scale heater test, 2D
May 31, 2000
: dst28.dat

: heat was turned on
: Infiltration rate = 3.6 mm/yr.
: dstl started with dst2d58, turned off heat, new segmt with very small s

0%«)/ Astzs

/gm 4 VO e

Lot o

removed

: dst3 same as dstl but with xlm, ylm, zlm inc from 0.5 to 3.0, no heat, m

areamodf
: dstS same as dst3, but some question on dst3 input files, repeat, no hea
: dstll newer input, hopefully without segmt problems
: dstl3 same as dstll but with 3 layer dcm
: dstld with IC from dstl3, no mass loss, heat on
: dstlS5 3 layer phik, heat off, xlm reduced from 3.0 to 1.0

dstl5b, same as dstl5a or dstl5 w/ vap press low on, xlm to 0.5, same as
dst2d50
: dstlbc, same as dtlSb, xim
: dst24, same as dstlS5c, xlm
: dst25, w/heat, dst24.int
: dst28, same as dst25, but with Time = 1.9, mass loss at 3200ml/hr

3.0
7.2

o

RSTART 0
:grid geometry nx ny nz ivplwr ipvcal iout gravity pref tref hre

Grid DCMUNST 1744 1 1 1 1 3 ‘0 0 0

PR e I R s I

: 1 = sequential number of material types
: type = the characteristic curves (Van-Gen, Linear, tabular, and corey)
: swirm = irreducible liquid saturation for the matrix
: rpmm = Van Genuchten parameter for matrix
: alpham = Van Genuchten parameter for matrix
swext = liquid saturation below which the capillary pressure is calculat

32 OO 12//1%_

based

: on the slope dPcw/dSw evaluated at SWEXT.

: sgc = residual (immobile) gas saturation, fraction

: iecm = Equivalent Continuum Model {(ECM) formulation (0 do not invoke, 1
invoke, 2 ECM with tables)

: swirf = residual liquid saturation for fracture, fraction

: alphaf = parameter in Van-Genuchten equation for fracture (1/Pa}

: phim = matrix porosity {(fraction)

: phif = fracture porosity (fraction)

: permm = intinsic matrix permeability (m"2)

: permf intrinsic fracture permeability
Pckr :relative perm and pc keyword
i type-curv swirm rpmm{lamda) alpham swext sgc iecm

(TSw34 - matrix)
1 Vvan-Gen 0.18 0.3212 1.19%e-6 -1.0e+8 0.0 0

(TSw34 - fracture) .
2 Van-Gen 0.01 0.643 9.34e-4 -0.0e+8 0.0 0

(TSw33 - matrix)
3 Vvan-Gen 0.06 0.2479 6.21e-6 -1.0e+8 0.0 0

dst - 204 _ 4t lw <72.T r‘
“230a — (0.t [m z /(0 D o

dst

dst

“300\ “Z,O,oowl\ X(m :ZQO :
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(TSw33 - fracture)
4 Van-Gen 0.01

(TSw35 - matrix)
5 Van-Gen 0.08

{TSw35 - fracture)
6 Van-Gen 0.01

7 TABular 0.01 0. O.
.0000
L0100
.0500
L1000
.1500
.2000
.2500
.3000
.3500
.4000
.4500
.5000
.5500
.6000
.6500
.7000
.7500
.8000
.8500
.9000
L9500

P s ]
Debug options
L RRARA AR EEEKNAK
: Debug 1

[¢]

Ehk K kR K KKK KKK I A KKK

Thermal properties
P N L 222

0.667

0.1983

0.667

0. .
.000E+00

0 0

.000E+00

AU WR PP J WP e e

.031E-05
.579E~-04
.021E-04

978E-03

.387E-03
.397E-03
.455E~02
.346E-02

.584E-02
.253E-02
449E-02
.029E-01
.391E-01
.850E-01
.428E-01
.155E-01
.080E-01
.278E-01
.916E-01

. no = sequential number of data set

{1/Pa)

rock specific heat

rock density (kg/m"3}

(J/kg-K)
ckdry = thermal conductivity of dry rock (J/s/m-K}
cksat = thermal conductivity of ligquid saturated rock (J/s/m-X}
crp = pore compressibility with pressure at constant T (1/Pa)

1.73e-3

4.0le-6

1.26e-3

1.000E+00
1.000E+00
1.000E+00
9.998E-01
9.993E-01
9.980E-01
9.956E-01
9.916E~01
9.855E-01
9.765E-0L
9.642E-01
9.475E-01
9.255E~-01
8.971E-01
8.609E-01
8.150E-01
7.572E-01
6.845E-01
5.920E-01
4.722E-01
3.084E-01

-0.0e+8 0.
-1.0e+8 0
-0.0e+8 0

OO0 ODOOO0OOOOCOODOOQOO

0 0
.0 0
.0 0

absolute value of pore compressibility with pressure at constant T

tau = tortuosity for binary diffusion

cdiff = vapor-dir diffusion coefficient, (m~2/s)
cexp = exponent for binary diffusion

enbd = enhanced binary diffusion coefficient

Thermal-prop

: no rho cpr ckdry cksat crp crt tau cdiff cexp enbd

1 2.530e+03 948 1.56 2.33 0 0 .5 2.13e-5 1.8 0.
:TSw3d-matrix

2 2.510e+03 883 0.71 1.80 0 0 .5 2.13e-5 1.8 0.
;TSw33-matrix

3 2.540e+03 900 1.20 2.02 0 0 .5 2.13e-5 1.8 0.

:TSw35-matrix

0

fracture permeabilities modified from Buscheck by dividing by fracture

porosity

PHIK multi

CONN multi’

skip

Init

eleml elemn inc P t sg xg2 pm

tm sgm  Xgm
1 1744 1 9.33812e+04 22.0000 9.7155e-01 0.000e+00 9.3346e

1.8069e+01 0.1 0.0
0

noskip

Init dst24

DCMPARA.
eleml elemn inc

1 1744 1 1.24e-4
1265 1390 1 1.05e-4
1433 1446 1 1.05e-4
847 848 1 3.29e-4
851 852 1 3.29e-4
855 856 1 3.29e-4
875 876 1 3.2%e-4
879 880 1 3.2%e-4
1051 1052 1 3.29e-4
1055 1056 1 3.29e-4
1187 1188 1 3.2%e-4
1191 1192 1 3.29e-4
1195 1196 1 3.29e-4
1199 1200 1 3.29e-4
1203 1204 1 3.29e-4
1207 1208 1 3.29%e-4
1211 1212 1 3.29e-4
1215 1216 1 3.2%e-4
1219 1220 1 3.29e-4
1223 1224 1 3.29e-4
1227 1228 1 3.29e-4
1231 1232 1 3.29e-4
1235 1236 1 3.29e-4
1239 1240 1 3.29e-4
1243 1244 1 3.29e-4
1247 1248 1 3.29e-4
1251 1252 1 3.29e-4
1255 1256 1 3.29e-4
1259 1260 1 3.2%e-4
1263 1264 1 3.29%e-4
1267 1268 1 3.29e-4
1271 1272 1 3.29e-4
1275 1276 1 3.29e-4
1279 1280 1 3.29e-4
1283 1284 1 3.29%e-4
1287 1288 1 3.29%e-4
1291 1292 1 3.29e-4
1295 1296 1 3.29e-4
1299 1300 1 3.29e-4
1303 1304 1 3.29e-4
1307 1308 1 3.29%e-4
1311 1312 1 3.29%e-4
1315 1316 1 3.29%e-4
1319 1320 1 3.29%e-4
1323 1324 1 3.29e-4
1327 1328 1 3.29e-4
1331 1332 1 3.2%e-4
1335 1336 1 3.29%e-4
1339 1340 1 3.29e-4
1343 1344 1 3.29%e-4
1347 1348 1 3.29e-4
1351 1352 1 3.29e-4
1355 1356 1 3.29e-4
1359 1360 1 3.29e-~4
1363 1364 1 3.29e-4
1367 1368 1 3.29e-4
1371 1372 1 3.29%e-4
1375 1376 1 3.29%e-4
1379 1380 1 3.29e-4
1383 1384 1 3.29e-4
1387 1388 1 3.29e-4
1391 1392 1 3.29e-4
1395 1396 1 3.29e-4
1399 1400 1 3.2%e-4
1403 1404 1 3.29e-4
1423 1424 1 3.29%e-4
1427 1428 1 3.2%-4
1431 1432 1 3.29e-4
1435 1436 1 3.29e-4
1439 1440 1 3.29e-4
1443 1444 1 3.2%e-4
1447 1448 1 3.29%e-4
0

Recurrent

BCON 20 multi

skip

Source 21 1.0 4.

eleml elem2 inc
1681 1684 1

: wing heater (outer)

volf
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amodf

UMV UOUVUUUVUOUAURUUOWLAOWOUBLWWNE

VUV UVRUULUUUOUUOUOUUOVOMLLLOUOUOBLUUOLUL OO W,

xim ylm zlm

.23e-3
.00e-4
.00e-4
.00e-4
.00e-4

00e-4

.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4

00e-4

.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4

00e-4
00e-4

.00e-4
.00e-4
.00e-4
.00e-4
.00e-4

00e-4

.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-¢
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e~4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4
.00e-4

at 51.14 W/element

: TSw34
: TSw33
: TSw33
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
+ TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
i TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
¢ TSw35
: TSw35
: TSw35
: TSw35
: TSw35

¢ TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
1 TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw3S
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35
: TSw35

TSw35

. TSw35
: TSw3b
: TSw35
: TSw35
: TSw35
: TSw35
: TSw3S
¢ TSw3S
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0.0

0.0
10.0 1.0
100.0 2.0
1000.0 3.0
2000.0 4.0
3000.0 5.0
4000.0 6.0
5000.0 8.0
6000.0 10.0
7000.0 13.0
8000.0 16.0
9000.0 20.0
10000.0 25.0
11000.0 30.0
12000.0 35.0
13000.0 40.0
14000.0 45.0
15000.0 50.0
15100.0 51.14
1.26e+8 51.14
1.261e+8 0.0
/

eleml elem2 inc 1 31

floor heater at 14.16 W/element and 2.1982e-6 kg/s mass removal

0.0
10.0
100.0
1000.
2000.
3000.
4000.
5000.
6000.
7000.
8000.
9000.
10000.
11000.
12040.
13000.
14000,
15000.0 13.
15100.0 14.16 -2.1982e-6
1.26e+8 14.16 -2.1982e-6
1.261e+8 0.0 -2.1982e-6

/

coocooocoo0
WELOAUNEBRWWONEHEOO

cocooocoVwoOoOUOUMOULO VO

10.

coo0o0oCO0O

eleml elem2 inc istyp
1497 1500 1 31

floor heater at 16.49 W/element and 2.5602e-6 mass removal
0.0 .0
10.0
100.0

/

: noskip

0
0.5
1.0

Output C=-10 Q=~10 T=1 G=1 P=1

isolv newtnmn newtnmx north nitmax level
Solve 4 2 12 2 100 1

:AUTO-step DPMXE DSMXE DTMPMXE DP2MXe TACCEL IAUTODT FAC1
AUTO-step 5.0E+3 0.04 2. 5.e4 1.0e-3 0 0

:TOLR TOLP  TOLS TOLT TOLP2 TOLM TOLA TOLE rtwotol rmxtol smxtol
Tolr 1.0el 1.e-4 l.e-3 1.0el l.e-4 l.e-5 l.e-4 g lt“—"“ ——
. - -1 Q. el

:Limit dpmx dsmx dtmpmx dpamx dtmn dtmx dtfac
LIMIT 2.7e+4 .1 5. 3.e+5 l.e-8 1l.e5 L334

RSTArt 1

Plots 1 0 4

1525 1645 1265 1677
Time[y} 1.0
Time{y] 1.9
Time{y] 2.0
Timely)] 3.0
: Timely] 4.
: Time(y] 5
: Time(y] 6
: Timely] 7
: Time{y) 8

SO0 O0CO

STEADY([y} 1.0E-6 1.0E-07 1.0E-8

Ends
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character filen*64

integer nodes(100) ’?\\
open(unit=28, file= 'profili.ity
i=1

do while(.true.)

\ t)’t‘{:r<fj;:: LAJ“L&/th;:lQ

read(28,*,end=9) nodes(j}

c print*, nodes(j) D ‘2 H&‘lﬂé A
j=j+1 o — =
g enddo { /
,& 9 continue U U8y
AL S
write(*,*) ‘filename ?- / [ /
Jee read(*,’ (A)’) filen TAL P e s
N\A)?\, open{unit=29, file=filen) ’ /
%4 — open{unit=30, file='vertprof.dat’)
7 i=1
\0 n=0
Q A do while(.true.)
j n=n+1
Fﬁ.... . ] read(29,*,end=11) x,z,pres, temp, sat,pc,rh
/W}[" if(nodes(i).eq.n)then
write(30, *)x, z, pres, temp, sat,pc,rh
e ; / =i+l
Q/ endif
. \ enddo
11 continue
—— close(29)
- A\ close(30)
x ( ‘Od end
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1.0 year

200

character filen*64,trash*64
parameter {max=50000)
real x(max),z(max}
open{unit=29,file=‘eleme’)
read(29,’(A)‘) trash
i=1
do while(.true.)
read (29,5, end=11) trash,x(i},z (i), skipl
write(*,*)i, x(i},z (i)
i=i+1
enddo
continue
format(a45,£15.3,£11.3,£10.3)
i=i-2
close(29)
write{(*,*) i ,’ nodes’
write(*,*) ‘file to be plotted-’
read(*,*) filen
open{unit=30,file=filen}
open{unit=31, files (EEEEf;EEEiiT
read(30,*) filen e
read(30,*) filen
slmax=0.
do n=1,1i
read(30,*) skip,press, temp,sl,sg,xairl, Xairg,pcap, rh, psat, rhol

¢, rhog, por

if(sl.gt.slmax)then
slmax=sl
nodeslmax=n
endif
write(31,*) %(n),z(n),press, temp, sl,pcap, rh
enddo
write(*, *) ‘Maximum saturation
close(30)
close(31)
end

‘,slmax,’ at node ‘,nodeslmax
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7]

TH Simulations

The design thermal load for the DST was 68.0 kW for the canister heaters and 143.0 kW for the
cumulative wing heaters (85.8 kW at the outer wing heater and 57.2 kW for the inner wing
heaters) for a total of 211 kW (TRW Environmental Safety Systems, 1998d). The DST has
experienced measured heat loads that deviate significantly (less) from the levels of the desi en
heat loads since energizing in December 1997. At the time of energizing, the canister heat load
was about 52.8 kW and the cumulative wing heater heat load was about 137 kW (TRW
Environmental Safety Systems, 1998b). These power levels decreased after heating started,
although the magnitude of decrease is not well constrained. Conflicting measurements between
qualified and non-qualified data suggest the heat load values decrease to between 49.4 (non-
qualified) to 51.8 (qualified) kW for the canisters and between 130.8 (non-qualified) to 133.3
(qualified) kW for the wing heaters by day 179 after heating started. Qualified canister heat load
measurements continued to decrease to about 51 kW on day 244, but then increased to about 53.5
kW over the next 26 days (until day 270)(TRW Environmental Safety Systems, 1998¢c). After day
270, the canister heat load resumed a gradual, consistent decline, decreasing to 51.5 kW by day
700 (TRW Environmental Safety Systems, 1999b). The canister heat load increase over days 244
to 270 is attributed to 2 modification in the access drift and heat drift (outside the thermal
bulkhead) ventilation system. The wing heaters also experienced an increase in heat load soon
after day 244, however, this increase followed a rather precipitous decrease in the (qualified)
heater load from about 133 kW at day 185 to less than 130 kW by day 244 (TRW Environmental
Safety Systems, 1998c¢). The cause of this precipitous heat load decrease is attributed to the loss
of power to wing heater 29. Measured (qualified) heater load values continued to decrease to
about 52.3 kW for the canisters and to slightly over 130 kW for the wing heaters by day 480
(TRW Environmental Safety Systems, 1999a) and to about 51.5 kW for the canisters and 128.2
kW for the wing heaters by day 700 (TRW Environmental Safety Systems, 1999b).

Two separate sets of heat loads were assigned to the model in the TH evaluations. In both sets of
simulations, the thermal loads were ramped up to their starting power levels over a period of
about 4.2 hours to avoid stability problems. The first set established the heat loads at the design
levels (i.e., 68 kW for the canisters, 57.2 kW for the inner wing heaters, and 85.8 kW for the
outer wing heaters). The second set established the heat loads to resemble the (qualified) heat
loads measured for the first 1.9 years of heating (TRW Environmental Safety Systems, 1999b).
The measured cumulative heat load for the canister heaters was estimated to remain constant at
52 kW up to day 700 of the test. Transient effects from deviations in the canister heat load from
52 kW, which decreased to about 51 kW about day 230 and increased to about 53.8 kW about
day 280 are presumed to be negligible with respect to the scale of investigation.

The overall reduction in the cumulative canister heat load from 68 to 52 kW (23.5 percent),
however, is considered significant. The measured cumulative heat load for the wing heaters
demonstrated a defined decreasing trend, with some deviation, for the first 700 days of heating.
Deviations from a linear decline in cumulative wing heater heat load between days 180 to 240
have been neglected and a constant linear decrease in cumulative wing heater heat load from
136.5 kW at the onset of heating to 128.2 kW at day 700 was assumed. A constant heat load of
128.2 kW was assigned to the wing heaters for the during of heating which continues for an

addition 2.1 years. It was assumed that decrease in cumulative heat load for the wing heaters
occurred uniformly over both the inner and outer wing heaters. Accordingly, the inner wing
heaters decreased from 54.60 to 51.28 kW and the outer wing heaters decreased from 81.90 to
76.92 kW during the first 1.9 years of heating. The decrease in heating of the wing heaters varied
from a 4.5 percent decrease from the design heat of 143 kW at the start of heating to a 10.3
percent decrease at 700 days,
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— 1 3 1267 1267 18771 13.59 -8.771 53 1278 1278 1 8.812 15.56 8.812

AN

~

0. 1.00000e-09 1.01325¢+05 3.00000e+01 5.00000e-02 0.

0. 0.00000e+00 1.01325¢+05 3.00000e+01 9.00000e-01 0.

1 3 1268 1268 1 8.771 13.59 -8.771
0. 1.00000e-09 1.01325e+05 3.00000e+01 $.00000e-02 0.

0. 0.00000e+00 1.01325¢+05 3.00000e+01 9.00000e-01 0.

1.00000e-09 9.33610e+04 2.00000e+01 1.00000e-01 0.
0. 1.08724e-04 9.33610e+04 2.00000e+01 9.50000e-01 0.

©

13 1279 1279 18.812 15.56 -8.812
. 1.00000e-09 1.01325e+05 3.00000e+01 5.00000e-02 0.

<

0. 0.00000e+00 1.01325¢+05 3.00000e+01 9.00000e-01 0.

(VA C 53 1269 1269 18.812 15.79 8.812 1 3 1280 1280 1 8.812 15.56 -8.812
b - 4 0. 1.00000e-09 9.33610e+04 2.00000e+01 1.00000e-01 0, 0. 1.00000e-09 1.01325¢+05 3.00000e+01 5.00000e-02 0.
0. 1.08724e-04 9.33610e+04 2.00000e+01 9.50000e-01 0. 0. 0.00000e+00 1.01325e+05 3.00000e+01 9.00000e-01 0.
53 1270 12701 8.812 15.79 8.812 53 1281 1281 1 8.968 17.05 8.968
0. 1.00000¢-09 9.33610e+04 2.00000e+01 1.00000e-01 0. 0. 1.00000e-09 9.33610e+04 2.00000e+01 1.00000e-01 0.
0. 1.08724e-04 9.33610e+04 2.00000e+01 9.50000¢-01 0. 0. 1.08724e-04 9.33610e+04 2.00000e+01 9.50000e-01 0.
13 1271 1271 18.812 15.79 -8.812 53 1282 1282 18.968 17.05 8.968
0. 1.00000e-09 1.01325e+05 3.00000e+01 5.00000e-02 0. 0. 1.00000¢-09 9.33610e+04 2.00000e+01 1.00000e-01 0.
0. 0.00000e+00 1.01325e+05 3.00000e+01 9.00000e-01 0. 0. 1.08724e-04 9.33610e+04 2.00000e+01 9.50000e-01 0.
1 3 1272 1272 18.812 15.79 -8.812 13 1283 1283 1 8.968 17.05 -8.968
0. 1.00000e-09 1.01325e+05 3.00000e+01 5.00000e-02 0. 0. 1.00000e-09 1.01325e+05 3.00000e+01 5.00000e-02 0.
0. 0.00000e+00 1.01325e+05 3.00000e+01 9.00000e-01 0. 0. 0.00000e+00 1.01325e+05 3.00000e+01 9.00000e-01 0.
53 1273 1273 18.94 17.61 8.94 1 3 1284 1284 1 8.968 17.05 -8.968
0. 1.00000¢-09 9.33610e+04 2.00000e+01 1.00000e-01 0. 0. 1.00000e-09 1.01325e+05 3.00000e+01 5.00000e-02 0.
0. 1.08724¢-04 9.33610e+04 2.00000e+01 9.50000e-01 0. 0. 0.00000e+00 1.01325e+05 3.00000e+01 9.00000e-01 0.
53 1274 1274 18.94 17.61 8.94
0. 1.00000e-09 9.33610e+04 2.00000e+01 1.00000e-01 0.
0. 1.08724e-04 9.33610e+04 2.00000e+01 9.50000e-01 0.
13 1275 12751 8.94 17.61 -8.94
0. 1.00000e-09 1.01325e+05 3.00000e+01 5.00000e-02 0.
J 0. 0.00000e+00 1.01325e+05 3.00000e+01 9.00000e-01 0.
e
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5000.0 7.0 ~
: 1.261e+8 0.0 . 30000 5.0 60000 8.0
: 1.26e+8 108.51 00 00 / 2%‘8 ;(5) ) 40000 6.0 70000 11.0 )
BCON 20 muld ( 1.261e+8 0.0 . 100 10 : eleml elem? inc istyp 30000 3.0 50000 7.0 80000 150 7/refeo
: / ) 1000° 2.0 1693 1696 1 31 “‘Jr’"’“‘“ ‘o 60000 8.0 « 90000 20.0 -
: skip : eleml elem? inc istyp 10000 3.0 . . 54000000.0 4.0 7000.0 10.0 ) 10000.0 26.0
T Source 21 1.0 4.0 1673 1676 1 31 " 20000 40 T wing heater (inver) at 67.81 Wielement o 00 2’3 8000.0 13.0 . 110000 32.0
: eleml elem2 inc istyp : 30000 6.0 . g g 9000.0 - 17.0 12000.0 35.0 r———
A ———— 1681 1684 1 31 ; wing heater (outer) at 109.29 Wrelement 3.0 0 7000.0 7.0 10000.0 21.0 13000.0 37.0
40000 8. — 00 0. b ] e 30000 80
: : 5000.0 10.0 100 1.0 g - 11000.0 25.0 - 14000.0 39.0 s——
: wing heater (outer) at 51.14 W/element 00 00 60000 12.0 1000 5.0 9000.0 9.0 12000.0 30.0 15000.0 41.0 .
SR 100 10 © 20000 150 — 0000 10,0 N G :%.g }g.o 13000.0 32.5 . 15100.0 41.29 -8.3818¢-6 —
00 00 1000 5.0 80000 18.0 20000 15.0 e “-(5) 14000.0 35.0 1.26e+8 41.29 -8.3818¢-6 '
100 10 1000.0 10.0 . - 0 11 15000.0 38.0 1.261¢+8 0.0 -8.3818¢-
90000 22.0 30000 20.0 e — .0 -8.3818¢-6
1000 20 20000 15.0 100000 25.0 1000.0 250 e 13000.0 115 15100.0 38.72-7.8611¢-6 oy e
1000.0 3.0 3000.0 20.0 110000 26.63 50000 30.0 14000.0 12.0 1.26e+8 38.72-7.8611e-6 :
T . 0 26. - .0 30 150000 12.5 i
20000 4.0 4000.0 25.0 5.9918¢7 25.01 6000.0 35.0 [—, 1.261e+8 0.0 7.8611¢-6 : eleml elem? inc istyp IR
30000 5.0 50000 300 2501 15100.0 12.61 -2.5602e-6 / 1525 1528 1 31
1.26e+8 25. 7000.0 40.0 1.26e+8 12.61 -2
— 40000 6.0 60000 35.0 © 26164800 — 0000 450 e 1.26!+ 1261 - .5602e-6 : .o
5000.0 8.0 7000.0 40.0 / 9000.0 52.0 h €+8 0.0 -2.5602¢-6 : eleml elem? inc istyp + floor heater at 53.38 W/element and 8.2861e-6 mass removal
e 60000 10.0 8000.0 45.0 . eleml elem2 inc istyp — 10000.0 63.0 1513 1516 1 31 .
70000 13.0 90000 50.0 1717 1720 1 31 11000.0 69.76 T . : 00 00
8000.0 16.0 10000.0 55.0 . 5.9918¢7 65.51 : eleml elem?2 inc istyp : floor heater at 55.97 W/element and 8.6873e-6 mass removal 100 1.0
9000.0 200 110000 60.0 . wing heater (imer) at 35.67 Wrelemment ™™ e e’ 6 5 mmmm] e 1501 1504 1 31 : . 1000 20 —
10000.0 25.0 12000.0 70.0 A 1.261e+8 0.0 | : 0.0 00 10000 3.0
—— 11000.0 30.0 13000.0 80.0 60 00 — ; i : floor heater at 25.73 W/element and 3.9942¢-6 mass removal 100 1.0 2000.0 4.0
12000.0 35.0 14000.0 90.0 100 10 : eleml elem2 inc istyp : loo.o 20 30000 5.0 -
eee——13000.0 40.0 150000 98.0 1000 20 N 1689 1692 1 31 00 00 1000.0 3.0 40000 6.0
14000.0 43.0 15100.0 98.90 1000.0 4.0 . [r—— 100 1.0 20000 4.0 . 50000 7.0 —
15000.0 46.0 5.9918¢7 92.89 20000 6.0 : wing heater (inner) at 41.73 Wielement 1000 2.0 30000 5.0 6000.0 8.0
I 15100.0 46.29 1.26e+8 92.89 ' 30000 8.0 o . R——— - 1000.0 3.0 40000 6.0 7000.0 11.0
5.9918¢7 43.48 1.261e+8 0.0 40000 11.0 00 00 20000 4.0 50000 7.0 8000.0 15.0
e———————— 1.26e+8 43.48 / 50000 14.0 — 106 10 30000 5.0 6000.0 8.0 9000.0 20.0
: inc i y oo ot 4000.0 6.0
1.261e+8 0.0 : eleml elem? inc istyp 60000 17.0 1000 2.0 70000 11.0 10000.0 25.0 o
/ 16451648 1 31 70000 20.0 10000 4.0 50000 7.0 8000.0 15.0 11000.0 31.0
Ty clmlelminc iup : 80000 25.0 T 20000 60 e S0000° 80 90000 200 12000.0 340
1685 1688 1 31 : wing heater (outer) at 70.22 W/element 50000 30.0 00 80 70000 9.0 10000.0 25.0 13000.0 36.0 o
b : 10000.0 35.0 = 40000 110 ... 0000100 11000.0 31.0 14000.0 38.0
[\) : wing heater (outer) at 93.27 W/element 0.0 0.0 11000.0 36.64 5000.0 14.0 9000.0 11.0 12000.0 35.0 15000.0 40.0 R
@ L 100 1.0 5.9918¢7 34.46 o 6000.0 17.0 ;(l)ggg-g g‘g 13000.0 38.0 15100.0 40.82 -8.2861e-6
00 00 1000 2.0 126048 34.46 70000 20.0 T e 9 14000.0 40.0 1.26e+8 40,82 -8.2861e-6 S
100 10 1000.0 3.0 1.261e+8 0.0 30000 25.0 0 17 15000.0 42.0 1.261e+8 0.0 -8.2861e-6
oSy 1000 5.0 © 20000 40 / " 50000 32.0 ; 13000.0 18.0 15100.0 42.80-8.6873¢-6 /
cﬁ 1000.0 10.0 30000 5.0 . eleml elem2 inc istyp 10000.0 39.0 i 14000.0 19.0 1.26e+8 42.80 -8.6873¢-6 - —
o emmsnns 20000 15.0 40000 6.0 1721 1724 1 31 ~ 110000 42.92 b 150000 19.5 . 1.261+8 0.0 -8.6873e-6
3000.0 20.0 5000.0 8.0 : 5.9918¢7 4031 :5216(100 19.68 -3.9942¢-6 / -
4000.0 25.0 6000.0 10.0 . wing heater (inner) at 47.82 W/element i .26e+8 19.68 -3.9942¢-6 :
[ N— ‘ : wing heater (i o 126e+8 4031
\ 50000 30.0 70000 13.0 : . 1261e+8 0.0 "‘""‘""’"‘—-<1 s 1.261e+8 0.0 -3.9942¢-6 : eleml elem? inc istyp
N 6000.0 35.0 8000.0 160 00 00 ; i ! 1517 1520 1 31
st 7000.0° 40.0 < 90000 200 100 10 - il [N o :
8000.0 45.0 10000.0 25.0 1000 2.0 : elem] elem inc istyp ; ¢ eleml elem inc istyp ¢ : floor heater at 51.93 W/element and 8.0600¢-6 mass removal
g 9000 500 - 110000 300 10000 4.0 - 1725 1728 1 31 — e usLa X
S 10000.0 55.0 12000.0 35.0 20000 7.0 . . : oot [00 00
S 11000.0 60.0 13000.0 40.0 3000.0 10.0 : floor heater at 14.16 W/element and 2.1982¢-6 ki oor heater at 35.59 and 5.5251¢-6 mass removal ’] 100 10
sog— 120000 65.0 140000 50.0 4000.0 15.0 T pr—— { 1000 2.0 \
N 130000 70.0 15000.0 60.0 20000 200 : | 00 00 10000 3.0 '
Nl 14000.0 80.0 . 151000 63.56 6000.0 25.0 00 00 [— 100 1.0 20000 4.0
15000.0 84.0 5.9918¢7 59.69 70000 300 100 05 ] :%00 23% 30000 5.0
15100.0 84.42 1.26¢+8 59.69 20000 35.0 1000 Lo i 0 3. 40000 6.0
TR 5.9918e779.29 " 1261e+80.0 9000.0 40.0 10000 15 20000 40 50000 7.0
ke 1.26e+8 79.29 ! 10000.0 46.0 20000 2.0 i 30000 5.0 60000 8.0
epRmssss ] 261e4+8 0.0 +: eleml elem2 inc istyp 110000 49.1 30000 25 . 40000 6.0 70000 110
< / 1709 1712 1 31 5.9918€7 46.20 40000 3.0 j 50000 7.0 80000 150
N‘W : eleml elem? inc istyp R 1.26¢+8 4620 50000 3.5 [ 6000.0 8.0 9000.0 20.0
Q% 1677 1680 1 31 :wing heater (inner) at 18.09 W/element 126148 0.0 60000 4.0 : } Z%O 100 10000.0 25.0
: : ’ 0 4 0 12.0 11000.0 31.0
. : : / 70000 4.5 | e
”““"\"'é““““““‘w : wing heater (outer) at 127.64 W/element * 00 00 . eleml elem2 inc istyp . 8000.0 5.0 — 9000.0 15.0 12000.0 33.0
> : 100 10 1697 1700 1 31 90000 5.5 : 10000.0 18.0 13000.0 35.0
e 0.0 0.0 . 1000 20 : 100000 6.0 ‘,___________J_,,___ 11000.0 21.0 14000.0 37.0
O 100 1.0 10000 3.0 : wing heater (inner) at 63.95 W/element 11000.0 7.0 12000.0 24.0 15000.0 39.0
S 1000 5.0 20000 40 : 120000 80 130000 25.0 15100.0 39.71 -8.0600¢-6
i 10000 10.0 30000 5.0 00 00 130000 9.0 14000.0 26.0 1.26e+8 39.71 -8.0600¢-6
DN 2000.0 15.0 40000 60 100 10 L 140000 95 150000 27.0 1.261e48 0.0 -8.0600¢-6
S 3000.0 20,0 . 50000 7.0 1000 50 L 150000 16,0 R :52100‘0 21.22-5.5251e-6 /
S 40000 25.0 60000 9.0 10000 10.0 151000 10.83 -2.1982¢-6 ook 2122 5525166 :
Mg 50000 300 . 70000 110 20000 5.0 26018 10.83 2 198766 I 1261648005 525106 : eleml elem2 inc istyp
6000.0 35.0 80000 13.0 30000 200 1.261e+8 0.0 -2.1982¢-6 . 1521 1524 1 31
!3 7000.0 40.0 90000 15.0 40000 25.0 / : o :
SRR 80000 500 * 100000 175 50000 30.0 . p ¢ eleml elem inc istyp : floor heater at 54.00 W/element aud 8.3818e-6 mass removal
" 9000'00 67%% 11090105071187'5474 6000.0 35.0 : elem! elem2 inc istyp ! . 1509 1512 1 31 ;)0 00
N 10000.0 70 - 599187 17. 70000 40.0 1497 1500 1 31 o T — - -
3 110000 80.0 1.26e48 17.44 8000.0 45.0 . ‘ : floor heater at 50.64 W/element and 7.8611e-6 mass removal 100 1.0
y 12000.0 90.0 1261e+8 0.0 9000.0 50.0 floor heater at 16.49 Welement and 2.5602e-6, _’L.... ; 100.0 2.0
Y 130000 1000 " 10000.0 63.0 : s o0 10000 3.0
o 14000.0 110.0 : elem! elem? inc istyp 11000.0 63.78 00 00 - - 2000.0 4.0
*{?mw« 15000.0 115.0 . 1713 1716 1 31 5.9918¢7 61.78 100 05 il e }00-0 20 30000 5.0
15100.0 115.54 : L26e+8 6178 1000 1.0 0000 3.0 40000 6.0
oY 5.9918€7 108.51 . : wing heater (inner) at 25.89 Wielement : 0L et 20000 4.0
3 f
4]
\e\ } e !
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2 3 1265 126518.771 13.59 8.771
0. 1.00000e-15 9.33610e+04 2.20000e+01 1.00000e-01 0.
0. 1.08724e-03 9.33610e+04 2.20000e+01 9.50000e-01 0.

2 3 1266 12661 8.771 13.59 8.771
0. 1.00000e-15 9.33610e+04 2.20000e+01 1.00000e-01 0.
0. 1.08724¢-03 9.33610e+04 2.20000e+01 9.50000e-01 0.

1 3 1267 1267 18.771 13.59 -8.771
0. 1.00000e-15 1.01325¢+05 2.60000e+01 5.00000e-02 0.
0. 0.00000e+00 1.01325¢+05 2.60000e+01 9.00000e-01 0.

13 1268 1268 1 8.771 13.59 -8.771
0. 1.00000e-15 1.01325e+05 2.60000e+01 5.00000¢-02 0.
0. 0.00000e+00 1.01325e+05 2.60000e+01 9.00000e-01 O.

2 3 1269 1269 1 8.812 15.79 8.812
0. 1.00000e-15 9.33610e+04. 2.20000e+01 1.00000e-01 0.
0. 1.08724e-03 9.33610e+04 2.20000e+01 9.50000e-01 0.

2 3 1270 12701 8.812 15.79 8.812
0. 1.00000e-15 9.33610e+04 2.20000e+01 1.00000e-01 0.
0. 1.08724¢-03 9.33610¢+04 2.20000e+01 9.50000e-01 0.

13 1271 127118812 15.79 -8.812
0. 1.00000e-15 1.01325¢+05 2.60000e+01 5.00000e-02 0.
0. 0.00000e+00 1.01325¢+05 2.60000e+01 9.00000e-01 0.

13 1272 12721 8.812 15.79 -8.812
0. 1.00000e-15 1.01325e+05 2.60000e+01 5.00000e-02 0.
0. 0.00000e+00 1.01325e+05 2.60000e+01 9.00000e-01 0.

2 3 1273 1273 18.94 17.61 8.94
0. 1.00000e-15 9.33610e+04 2.20000e+01 1.00000e-01 0.

0. 1.08724¢-03 9.33610e+04 2.20000e+01 9.50000e-010. .

2 3 1274 1274 1 8.94 17.61 8.94
0. 1.00000e-15 9.33610e+04 2.20000e+01 1.00000e-01 0.
0. 1.08724¢-03 9.33610e+04 2.20000e+01 9.50000e-01 0.

13 1275 12751894 17.61 -8.94
0. 1.00000e-15 1.01325e+05 2.60000e+01 5.00000e-02 0.
0. 0.00000e+00 1.01325¢+05 2.60000e+01 9.00000e-01 0.

13 1276 1276 1 8.94 17.61 -8.94
0. 1.00000e-15 1.01325¢+05 2.60000e+01 5.00000e-02 0.

0. 0.00000e+00 1.01325e+05 2.60000e+01 9.00000e-01 0.

2 3 1277 1277 1 8.812 15.56 8.812
0. 1.00000e-15 9.33610e+04 2.20000e+01 1.00000e-01 0.
0. 1.08724¢-03 9.33610e+04 2.20000e+01 9.50000e-01 0.

2 3 1278 1278 18.812 15.56 8.812
0. 1.00000e-15 9.33610e+04 2.20000e+01 1.00000e-01 0.
0. 1.08724e-03 9.33610e+04 2.20000e+01 9.50000e-01 0.

13 1279 1279 1 8.812 15.56 -8.812
0. 1.00000e-15 1.01325e+05 2.60000e+01 5.00000e-02 0.

0. 0.00000e+00 1.01325e+05 2.60000e+01 9.00000e-01 0.

1 3 1280 12801 8.812 15.56 -8.812
0. 1.00000e-15 1.01325e+05 2.60000e+01 5.00000e-02 0.

0. 0.00000e+00 1.01325e+05 2.60000e+01 9.00000e-01 0.

2 3 1281 1281 18.968 17.05 8.968
0. 1.00000e-15 9.33610e+04 2.20000e+01 1.00000e-01 0.
0. 1.08724e-03 9.33610e+04 2.20000e+01 9.50000e-01 0.

23 1282 1282 18.968 17.05 8.968
0. 1.00000e-15 9.33610e+04 2.20000e+01 1.00000e-01 0.
0. 1.08724€-03 9.33610e+04 2.20000e+01 9.50000e-01 0.

13 1283 1283 1 8.968 17.05 -8.968
0. 1.00000e-15 1.01325e+05 2.60000e+01 5.00000e-02 0.

0. 0.00000e+00 1.01325¢+05 2.60000e+01 9.00000e-01 0.

1 3 1284 1284 1 8.968 17.05 -8.968
0. 1.00000¢-15 1.01325e+05 2.60000e+01 5.00000e-02 0.

0. 0.00000e+00 1.01325e+05 2.60000e+01 9.00000e-01 0.
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: skip

Source 30 1.0 0.10

: eleml elem2 inc istyp
1681 1684 1 31

: wing heater (outer) at 51.14 W/element

00 00
100 1.0
1000 20
1000.0 3.0
2000.0 4.0

40000 6.0
5000.0 8.0
6000.0 10.0
7000.0 13.0
8000.0 16.0
9000.0 20.0
10000.0 25.0
11000.0 30.0
12000.0 35.0
13000.0 40.0
14000.0 45.0
15000.0 48.0
15100.0 48.82
5.9918¢7 45.85
1.26e+8 45.85
1.261e+8 0.0
/
: eleml elem2 inc istyp
1685 1688 1 31

: wing heater (outer) at 93.27 W/element

00 00
100 1.0
100.0 5.0
1000.0 10.0
2000.0 15.0
3000.0 20.0
4000.0 25.0
5000.0 30.0
6000.0 35.0
7000.0 40.0
8000.0 45.0
9000.0 50.0
10000.0 55.0
11000.0 60.0
12000.0 65.0
13000.0 70.0
14000.0 80.0
15000.0 89.0
15100.0 89.03
5.9918¢7 83.62
1.26e+8 83.62
1.261e+8 0.0
/
: elemi elem? inc istyp
1677 1680 1 31

: wing heater (outer) at 127.64 W/element

00 00
100 1.0
100.0 5.0
1000.6 10.0
2000.0 15.0
3000.0 20.0
4000.0 25.0
5000.0 30.0
6000.0 35.0
7000.0 40.0
8000.0 50.0
9000.0 60.0
10000.0 70.0
11000.0 80.0
12000.0 90.0
13000.0 100.0
14000.0 110.0
15000.0 120.0
15100.0 121.84
5.9918¢7 114.43
1.26e+8 114.43
1.261e+8 0.0

: eleml elem?2 inc istyp
1673 1676 1 31

: wing heater (outer) at 109.29 W/element

00 00
100 1.0
100.0 5.0
1000.0 10.0
20000 15.0
3000.0 20.0
4000.0 25.0
5000.0 30.0
6000.0 35.0
7000.0 40.0
8000.0 45.0
9000.0 50.0
10000.0 55.0
11000.0 60.0
12000.0 70.0
13000.0 80.0
14000.0 90.0
15000.0 100.0
15100.0 104.30
5.9918¢7 97.96
1.26¢+8 97.96
1.261e+8 0.0
/
: eleml elem2 inc istyp
16451648 1 31

: wing heater (outer) at 70.22 W/element

00 00
10,0 10
100.0 2.0
1000.0 3.0
2000.0 4.0
3000.0 5.0
4000.0 6.0
5000.0 8.0
6000.0 10.0
7000.0 13.0
8000.0 16.0
9000.0 20.0
10000.0 25.0
11000.0 30.0
12000.0 35.0
13000.0 40.0
14000.0 50.0
15000.0 60.0
15100.0 67.03
5.9918¢7 62.95
1.26e+8 62.95
1.261e+8 0.0
/
: eleml elem? inc istyp
1709 1712 1 31

:wing heater (inner) at 18.09 W/element

00 00
100 1.0
100.0 2.0
1000.0 3.0
2000.0 4.0
30000 5.0
40000 6.0
50000 7.0
6000.0 9.0
70000 11.0
8000.0 13.0
9000.0 15.0
10000.0 17.0
11000.0 17.23
5.9918¢7 16.18
1.26e+8 16.18
1.261e+8 0.0
/
: eleml elem? inc istyp
1713 1716 1 31

: wing heater (inner) at 25.89 W/element

00 00

[ORY) Ry

100.0 2.0
1000.0 3.0
2000.0 4.0
3000.0 6.0
4000.0 8.0
5000.0 10.0
6000.0 12.0
7000.0 15.0
8000.0 18.0
9000.0 21.0
10000.0 23.0
11000.0 24.71
5.9918e7 23.21
1.26e+8 23.21
1.261e+8 0.0
/
: elem! elem2 inc istyp
1717 1720 1 31

: wing heater (inner) at 35.67 Wielement

00 00
100 10
100.0 2.0
1000.0 4.0
20000 6.0
30000 8.0
40000 11.0
5000.0 14.0
6000.0 17.0
7000.0 20.0
8000.0 23.0
9000.0 29.0
10000.0 33.0
11000.0 34.05
5.9918¢e7 31.98
1.26e+8 31.98
1.261e+8 0.0
/
: elem! elem? inc istyp
1721 1724 1 31

: wing heater (inner) at 47.82 W/element

00 00

100 10

1000 2.0

1000.0 4.0

20000 7.0

3000.0 10.0

4000.0 15.0

5000.0 20.0

6000.0 25.0

7000.0 30.0

8000.0 35.0

9000.0 40.0

10000.0 44.0

11000.0 45.65

5.9918¢7 42.87

1.26e+8 42.87

1.261e+8 0.0

/

: eleml elem?2 inc istyp
1697 1700 1 31

wing heater (inner) at 63.95 W/element

00 00
100 10
100.0 5.0
1000.0 10.0
2000.0 15.0
30000 20.0
4000.0 25.0
5000.0 30.0
6000.0 35.0
7000.0 40.0
8000.0 45.0
9000.0 50.0
10000.0 60.0
11000.0 61.04
5.9918¢7 57.33
1.26e+8 57.33
1.261e+8 0.0
/

: eleml elems 1ic 1Styp
1693 1696 1 31

: wing heater (inner) at 67.81 W/element
0.0 00

100 10
100.0 5.0

- 1000.0 100

2000.0 15.0
3000.0 20.0
4000.0 25.0
5000.0 30.0
6000.0 35.0
7000.0 40.0
8000.0 45.0
9000.0 52.0
10000.0 60.0
11000.0 64.73
5.9918¢€7 60.79
1.26e+8 60.79
1.261e+8 0.0
/
: eleml elem?2 inc istyp
1689 1692 1 31

: wing heater (inner) at 41.73 W/element

0.0 00
100 L0
100.0 2.0
1000.0 4.0
20000 6.0
30000 8.0
40000 11.0
5000.0 14.0
6000.0 17.0
7000.0 20.0
8000.0 25.0
9000.0 32.0
10000.0 38.0
11000.0 39.83
5.9918¢7 37.41
1.26e+8 37.41
1.261e+8 0.0
/

: eleml elem? inc istyp
1725 1728 1 11

: floor heater 2.1982¢-6 kg/s mass removal
15100.0 0.0 -2.1982e-6
1.26e+8 0.0 -2.1982e-6

/

: eleml elem2 inc istyp
1725 1728 1 31

: floor heater at 14.16 W/element and 2.1982¢-6 k?"“”"“““"""ﬁ

0.0 00

100 05

1000 1.0

10000 15

20000 2.0

30000 2.5

40000 3.0

50000 3.5

6000.0 4.0

70000 4.5

8000.0 5.0

9000.0 5.5

10000.0 6.0

110000 7.0

12000.0 8.0

13000.0 9.0

14000.0 9.5

15000.0 10.0

15100.0 10.83 -2.1982¢e-6
1.26e+8 10.83 -2.1982¢-6
1.261e+8 0.0 -2.1982¢-6
/

, -

I
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: eleml elem2 inc istyp
1497 1500 1 11

: floor heater at 2.5602e-6 mass removal

15100.0 0.0 -2.5602¢-6

1.26e+8 0.0 -2.5602¢-6

/

: elem! elem2 inc istyp
1497 1500 1 31

: floor heater at 16.49 W/element and 2.5602e-6 mass removal

0.0 00

100 0S5

1000 1.0

1000.0 1.5

20000 2.0

3000.0 3.0

4000.0 4.0

5000.0 5.0

6000.0 6.0

70000 7.0

8000.0 8.0

9000.0 9.0

10000.0 10.0

11000.0 10.5

12000.0 11.0

13000.0 11.5

14000.0 12.0

15000.0 12.5

15100.0 12.61 -2.5602¢-6
1.26e+8 12.61 -2.5602e-6
1.261e+8 0.0 -2.5602¢-6
/

: eleml elem?2 inc istyp
1501 1504 1 11

: floor heater at 3.9942¢-6 mass removal

15100.0 0.0 -3.9942e-6

1.26e+8 0.0 -3.9942¢-6

/

: eleml elem? inc istyp
1501 1504 1 31

: floor heater at 25.73 W/element and 3.9942¢-6 mass remove
00 00

100 10
1000 2.0

5000.0 7.0

6000.0 8.0

70000 9.0

8000.0 10.0

9000.0 11.0

10000.0 13.0

11000.0 15.0

12000.0 17.0

13000.0 18.0

14000.0 19.0

15000.0 19.5

15100.0 19.68 -3.9942¢-6
1.26e+8 19.68 -3.9942¢-6
1.261e+8 0.0 -3.9942¢-6

/

: eleml elem? inc istyp
1505 1508 1 11

: floor heater at 5.5251e-6 mass removal
15100.0 0.0 -5.5251e-6

1.26e+8 0.0 -5.5251e-6

/

: eleml elem2 inc istyp
1505 1508 1 31

: floor heater at 35.59 and 5.5251e-6 mass removal

00 00

100 10
1000 20
10000 3.0°
20000
30000 5.0
4000.0
50000 7.0
60000 8.0
70000 10.0
8000.0 12.0
9000.0 15.0 -
10000.0 18.0
110000 21.0 e
12000.0 24.0
13000.0 25.0
14000.0 26.0
15000.0 27.0
15100.0 27.22 -5.5251e-6 -
1.26e+8 27.22 -5.52516.6
1.261¢+8 0.0 -5.5251¢-6

/ .

: eleml elem2 inc istyp
1509 1512 1 11

: floor heater at 7.8611e-6 mass removal

15100.0 0.0 -7.8611e-6 -

1.26e+8 0.0 -7.8611e-6

/ o

: eleml elem2 inc istyp
1509 1512 1 31

: floor heater at 50.64 W/element and 7.861 1e-6 mass removal

00 .00
100 10
1000 20
10000 3.0
20000 4.0
30000 5.0
40000 60 -
50000 7.0

60000 8.0

70000 10.0

80000 13.0

90000 17.0

100000 21.0

11000.0 25.0

12000.0 30.0

130000 32.5

14000.0 35.0

15000.0 38.0

151000 38.72 -7.8611¢.6
1.26e+8 38.72 -7.8611¢-6
1.261€+8 0.07.8611e.6

/

: elem] elem? inc istyp
1513 1516 1 11
: floor heater at 8.6873¢-6 mass removal

15100.0 0.0 -8.6873¢-6
1.26e+8 0.0 -8.6873¢-6
/

: eleml elem? inc istyp
1513 1516 1 31

 floor heater at 55.97 W/element and 8.6873e-6 mass removal

00 00

100 1.0
1000 20
10000 3.0
2000.0 4.0
30000 5.0
4000.0 6.
50000 7.0
6000.0 8.0
7000.0 11.0
8000.0 15.0
9000.0 20.0
10000.0 25.0
11000.0 31.0
12000.0 35.0

1

13000.0 38.0

14000.0 40.0

15000.0 42.0

15100.0 42.80 -8.6873¢-6
1.26e+8 42.80 -8.6873e-6
1.261e+8 0.0 -8.6873¢-6

/

: eleml elem? inc istyp
1517 1520 1 11

: floor heater at 8,0600e-6 mass removal

15100.0 0.0 -8.0600e-6

1.26e+8 0.0 -8.0600e-6

/

: eleml elem? inc istyp
1517 1520 1 31

: floor heater at 51.93 W/element and 8.0600e-6 mass removal

00 00

6000.0 8.0

7000.0 11.0

8000.0 15.0

9000.0 20.0

10000.0 25.0

11000.0 31.0

12000.0 33.0

13000.0 35.0

14000.0 37.0

15000.0 39.0

15100.0 39.71 -8.0600e-6
1.26e+8 39.71 -8.0600¢-6
1.261e+8 0.0 -8.0600e-6

/

: eleml elem? inc istyp
1521 1524 1 11

: floor heater at 8.3818¢-6 mass removal

15100.0 0.0 -8.3818e-6

1.26e+8 0.0 -8.3818e-6

/

: eleml elem? inc istyp
1521 1524 1 31

: floor heater at 54.00 W/element and 8.3818e-6 mass removal

00 00

100 1.0

1000 2.0

1000.0 3.0

2000.0 4.0

30000 5.0

40000 6.0

5000.0 7.0

6000.0 8.0

7000.0 11.0

8000.0 15.0

9000.0 20.0

10000.0 26.0

11000.0 32.0

12000.0 35.0

13000.0 37.0

14000.0 39.0

15000.0 41.0

15100.0 41.29 -8.3818e-6
1.26e+8 41.29 -8.3818¢-6
1.261e+8 0.0 -8.3818e-6
/

: eleml elem? inc istyp
1525 1528 1 11

: floor heater at 8.2861e-6 mass removal

15100.0 0.0 -8.286le-6
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Figure 4-8a. Comparison of measured temperatures (solid cirele) versus.simulated temperatures
in the matrix (closed triangle) and fracture (open circle) for vertical borehole 158 for basecase
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Figure 4-8b. Comparison of measured temperatures (solid circle) versus simulated temperatures
in the matrix (closed triangle) and fracture (open circle) for horizontal borehole 160 for basecase
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Figure 4-10a. Comparison of measured temperatures (solid circle) versus simulated temperatures
in the matrix (closed triangle) and fracture (open circle) for vertical borehole 158 for basecase
praperty values except for a 1000x reduction fracture permeability and a 20-percent reduction in
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Figure 4-10b. Comparison of measured temperatures (solid circle) versus simulated temperatures
in the matrix (closed triangle) and fracture (open circle) for horizontal borehole 160 for basecase
property values except for a 1000x reduction fracture permeability and a 20-percent reduction in
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Figure 4-6a. Comparison of measured temperatures (solid circle) versus simulated temperatures
in the matrix (closed triangie) and fracture (open circle) for vertical borehole 158 for basecase
property values except for a 1000x reduction fracture permeability
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Figure 4-6b. Comparison of measured temperatures (solid circle) versus simulated temperatures
in the matrix (closed triangle) and fracture (open circle) for horizontabborehole 160 for basecase
property values except for a 1000x reduction fracture permeability
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Figure 4-9b. Contour plot of simulated
matrix saturation for basecase property

values except for a 1000x reduction
fracture permeability and a mass loss of —
80mL/hr
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Figure 4-9c. Contour plot of simulated fracture
saturation for basecase property values except for
a 1000x reduction fracture permeability and a
mass loss of 80mL/hr

Figure 4-7a. Contour plot of simulated matrix o
temperature for basecase property values except ———

for a 1000x reduction fracture permeability
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Figure 4-13b. Contour plot of simulated matrix
saturation for basecase property values except
for a 1000x reduction fracture permeability, a
20-percent reduction in thermal conductivity,
and a mass loss of 80mL/hr

Figure 4-13c. Contour plot of simulated
fracture saturation for basecase property
values except for a 1000x reduction fracture
permeability, a 20-percent reduction in
thermal conductivity, and a mass loss of
80mL/hr
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Source Data:

Table 2-3 in Yucca Mountain Site Geotechnical Report, BO0O00000-01717-5705-00043 Revision 01 Volume I of IT March 1997. T—
Source data: Data Tracking Numberl.B990861233129.001 [
Table 2-7 in Yucca Mountain Site Geotechnical Report, BO0000000-01717-5705-00043 Revision 01 Volume 1 of II March 1997.
Table 2-8 in Yucca Mountain Site Geotechnical Report, B0O0000000-01717-5705-00043 Revision 01 Volume I of 11 March 1997.
Table 5-32 in Yucca Mountain Site Geotechnicat Report, BOO000000-01717-5705-00043 Revision 01 Volume I of I March 1997.
} Table 4-2 in report, Ground Control For Emplacement Drifis for SR," ANL-EBS-GE-000002, Revision 00, April 17, 2000.
Table 5-5-15 and 5-17 in Yucca Mountain Site Geotechnical Report, BOO0G0000-017 17-5705-00043 Revision 01 Volume 1 of I} March 1997, i
m— . Table 7-7 and Table 7-10 in report The Site-Scale Unsaturated Zone Model of Yucca Mountain, Nevada, Jor The Viability Assessment, June 1997. ‘rww-‘“‘ww“‘“‘““’“
___\__} Table 6.2.10-1 in report The Site-Scale Unsaturated Zone Model of Yucca Mountain, Nevada, for The Viability Assessment, June 1997,

A —EMX - |
el IO o DT MK V97

0 Y Table 6.5.3-1 in report The Site-Scale Unsaturated Zone Model of Yucca Mountain, Nevada, for The Viability Assessment, June 1997.
- i / p y : * Estimated properties from Rock Mass Rating (RMR) values.
. N 3 ) |
w”)% Iy cs»\QM, P n,.;@— [LJQ, L//c-*w(tm
7 4 7 ‘
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<

m ‘JI Table 6.2.10-1 ESF Alcove Saturation and Water Potential Data (StDev=Standard Deviation) 1 m—
a N Mw Actnit " B LA —
) . 0 1 - ! GEOM. -
w’( P ‘, Ane e 1
e Pesies ) AN : - 'HYDRO. UNIT AVE AVEPOT. | LOG \QNA e
DeEC oV ALEX A . Df0inersy ay x‘ié-m A, | ALCOVE |  (GEOL)/FAULT SAT. | STDEV. | (BArs) | STDEv. Vi V —
# . . .
J) 0 ‘?/QLC /'v / 2 /[ /o [ 2 TCw (Tpcpxx) / 0.631 0210 | 3.6 07 \ N ‘7) /\ .
! =7 ;7 Bow Ridge : \ 9
3a TCw(Tpcpin) 0.795 0.093 46 05 . o
— . . . Y 05 so———
Tablel Yucca Mountain Drift Scale Test Rock Properties 3b PIn(Tpcpvl) 052 0.084 20
e — Tsw2 1 4 PTn (Tptrv3) 0.529 0.161 1.65 05
TCw Ptn TSwl Tptpmn Tptpll Tptpin TSw3 CHn ) - .
———————— Grain Density ! 2530130 238080 2550420 2530+20 2560420 256040 237010 23107 ] 5 TSw(Tptpmn) 0.951 0.039 [
(kg/m’)
Bulk Densiiy ' 21601220 12801210 2160480 2250470 2250£60 230090 235010 7360 6 TSw(Tptpmn)/ 0.866 0.078 - -
(kg/m’) ! .
Porosity” 14231948 46.6818.38 15.90£4.03 10.9912.85 12472.83 10.1383.01 1155031 N/A Ghost Dance
(%) : ———
s Young’s Modulus 293651080 | 2.5414.02 20364675 32931547 275417.49 35485545 | 374351502 | 5.63%154 . ) . ) e ge ae
D — Alcoves 2 and 6 in the ESF are located near faults, and the collected data may provide an indication of the
U oisson’s Ratio 02110.11 0.2310.17 0.230.07 0211003 0212006 0241005 0.24%0.13 0.1750.12 r ) . R - )
— - - - - s — - ‘ effect of faults on UZ ambient conditions. The relatively low average saturation calculated from the data
‘ohesion K 1.3* .3 k 36. . 5 . . R . .
e | (MPQ) === obtained in Alcove 2 may be a result of increased air flow through the more fractured TCw near the Bow
Angle of Friction * 60 48° 52 55 53, 58 47 N/A . . . . N
(degrees) . Ridge Fault. The alcove saturation data are consistent, however, with core sample saturation data from
S———————— Thermal Conductivity ¢ . R . . . .
for T <§00°C (W/m'K) 098 088 172 2.33 20 184 208 193 ‘ boreholes in regions with relatively low infiltration rates.
————— Thermal Conductivity Ass——
for T >100°C (W/m'K) 0.54 0.39 0.84 1.56 1.20 142 1.69 1.50 :
Coefficient of Thermal [ .
E ! 6.60+1.49 4.5540.74 6294122 6.8911.45 6414075 6.5541.29 N/A N/A e
MCTE 25-50 °C (us"C) ,
e Coefficient of Thermal . ! e
Expansion’ 8294099t0 | -478+11.1210 | 7.60£1.0210 | 845:03010 | 815403710 | 8.2440.5710 N/A N/A i
MCTE 50-150 °C (us/°C) 12.69+1.55 6.460.98 10.37+1.38 10.1240.36 9.8740.68 10.6542,17 —
U Coefficient of Thermal
Expansion ’ 1490£19t 10 | -29849.12t0 | 1551445310 | 1095405210 | 107510110 | 115642750 N/A N/A - \
MCTE 150-250°C (us°C) | 29.64321.88 5.69+141 342412030 | 19.454347 | 251942761 13874111
Specific Heat © 857 1086 876 948 900 865 984 998 4 \
kg K)
PV ———— Fracture Frequency 1.37 058 . 0.81 1.88 1.84 2.10 2.88 0.24 d
{1/m) 2
. -——-—> Saturation” 0.631 0527 NiA 0951 N/A NIA NiA NIA \
Matrix Permeability 2.02x10- 1.94x10-7 1.13x10-% 8.03x10-% 2.81x10-7 7.54x10-F 7.23x10- 8.77x10-® \
—————— (m%) —
Fracture Permeability ® | 4.51x10-7 5.29x10-° 8.31x10-7 6.07x10-" 129x10-7 125x10-7 1.20x10-7 251x10-7 \
(m?) ‘ _——

See notes below for data sources ! \
T o S, \
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K V Ron Green
From: Robin_Datta@notes.ymp.gov
Sent: Tuesday, September 26, 2000 10:45 AM
To: rgreen @ swri.edu —
Cc: Deborah_Barr@notes.ymp.gov; Mysore Nataraja (mnataraja); Jeffrey Phole (jpohle); Chad

Glenn (cglenn); ndfranc@sandia.gov; Yvonne_Tsang@notes.ymp.gov;
William_Boyle @notes.ymp.gov; Ralph_Wagner@notes.ymp.gov

Subject: RE: Thermal Test workshop and saturation values
Ron, : £
s ——. (%) . {)D

The initial saturation of 0.924 given on page 23 of the AMR is, as it says ! \\/p a— I {

1 : : P, ~ N i — i —~— .

there, for the Single Heater Test model. The number is based on lab ¥ &t
measurements of samples from SHT block. For the TH simulation of the SHT {by rr :S — HTT—— .)2: A ;

TOUGH) , the initial saturation at the bottom of the block was set at 0.924 and y o - P (44 — ) ,4&24%&2

the model was allowed to equilibrate without heat, before applying the heat. o “ / L o = ./ @( e 1 4 v

On the next two pages of the AMR, pages 24 and 25, you will notice that there ——J

are no intial saturation in the input list for the TH simulations of the Drift

Scale Test by TOUGH and NUFT. For the TH simulations of the DST, the
initialization/equilibration run was an 1-D model without heat with inputs of

various hydrologic properties "but initial saturation”. Whatever initial — g N ) ;_____ (? ‘j? E Z g N
saturation the 1-D model equilibrated to was the initial saturation at the start K e Vne sdt s s ) o Pe X _ R = - .

of heating (the 3-D DST model).

The value 0.951 given in the list of rock properties I recently distributed to
DECOVALEX Task 2 research teams is based on data from the hole 8D-9 . SD-9 is

closest to the DST block for which various rock properties data are available.

I don’t know what initialization/equilibration process you are using for the TH

simulation of DST for DECOVALEX. If you are using the one Nick Francis used for 7
the SHT(described above), an intial satuartion of 0.951 seems to be appropriate.

If you have already used a different number, don’t fret, the simulation results
i.e predicted temperatures and saturations will not be much different as long as
the number is close to but below full saturation, say 0.9 or thereabout.

Robin
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QAM L,M Oj_, C}\Q A & ﬁﬁ() Corg on /1'{*’&% rv\’ A%MK ‘ In[1964] := $Version

out(1964]= 4.0 for Microsoft Windows (April 21, 1999)
S 2 TS, 4 TS g
~D s / e 5 b it

{ In[943]:= Off[General::"spell"}

—

Out{945]= (C:\Program Files\Common Files\Mathematica\4.0\Kernel,
J! — e-r - B Q e (R M“ﬁ 5 JCZ-&; D 5\7”““ C:\PROGRA~1\WOLFRA~1\MATHEM-~1\4.0\AddOns\StandardPackages\Startup,
Y C\oe = L9 4 T o O e e 2 ENIN iy

off [General::"spelll”]
C:\Program Files\Common Files\Mathematica\4.0\AddOns\Applications,
C:\PROGRA~1\WOLFRA~1\MATHEM~1\4.0\AddOns\Applications,

51.2 h
K . . C . . In(945):= §Pat
~ ) 47 & ). 8
, @:\, C:\PROGRA~1\WOLFRA~1\MATHEM-1\4. 0\AddOns\StandardPackages,
C: \PROGRA~1\WOLFRA~1\MATHEM~1\4.0\Add0Ons\ExtraPackages,

C:\Program Files\Common Files\Mathematica\4.0\Addons\Autoload,
\) 7 C: \PROGRA~1\WOLFRA~1\MATHEM~1\4.0\AddOns\Autoload,
Moo
s

W = £ ( Pa

M C:\PROGRA~1\WOLFRA~1\MATHEM~1\4. 0\SystemFiles\Graphics\Packages,

TS5w 3 (T5w3)

G2 k(o

©e2417

T5. 34 (TS

[ 19 <10 °

0.2l

TS w3 ( 5w S>

x'/@uia

4o

= N
FM-—CEL. £ J”‘
TN =l
T S | .73 %10 ° 0-LL7 3.09 -
TS5 w 4 9 34 x/0 O 6473 1.%0 .

TSw &

.26 x10" 3

C: \PROGRA~1\WOLFRA~1\MI_§THEM~1\4 .0\Configuration\Kernel}
In{946]:= Directory(}

Out[946]= C:\PROGRA~1\WOLFRA~1\MATHEM~1\4.0

In{947]:= SetDirectory[”Math.Packages”]

SetDirectory::cdir : Cannot set current directory to Math.Packages.
Out {947]= C:\PROGRA~1\WOLFRA~1\MATHEM-~1\4.0
In{948]:= §Path

Out[946]= {C:\Program Files\Common Files\Mathematica\4.0\Kernel,

C:\Program Files\Common Files\Mathematica\4.0\AddOns\Autoload,

C:\Program Files\Common Files\Mathematica\4.0\AddCns\Applications,
.. d:\, C:\PROGRA~1\WOLFRA~1\MATHEM~1\4. 0\AddOns\StandardPackages,
C: \PROGRA~1\WOLFRA~1\MATHEM~1\4.0\AddCns\StandardPackages\ StartUp,

C:\PROGRA~1\WOLFRA~1\MATHEM~1\4.0\AddOns\Autoload,
C:\PROGRA~1\WOLFRA~1\MATHEM-1\4.0\AddOns\Applications,
C:\PROGRA~1\WOLFRA~1\MATHEM~1\4.0\AddOns\ExtraPackages,

C:\PROGRA~1\WOLFRA~1\MATHEM~1\4. 0\SystemFiles\Graphics\Packages,

C:\PROGRA~1\WOLFRA~1\MATHEM~1\4, O\Configuration\Kernel}
Directory|(]
/ipx2/bashful/lichtner/Math.Packages

$Path

{-. -, /ipx3/mathematica/Install/Preload,
/ipx3/mathematica/Starty p, /ipx3/mathematica/Packages}

N




Needs ["Graphics‘Graphics:®]
Needs["Qraphics Colors'"}
$DefaultFont = {"Helvetica-Bold", 14}

{Helvetica-Bold, 14}

$DefaultFont = {"Times-Bold~, 16}

{Times-Bold, 16}

$MachinePrecision

16

 Active fracture model for Van Genuchten and brooks-Corey equations fracture relative
permeability, TSw3 and TSwS5, bf=3.0

In{1989]:= Clear[krl, krg, hf, hm, head0, krlf, kxlm, krel, pcap, sfmin, hb, sf, hbulk];

BIn[2285]:= tmp = OpenRead{"H:\\rgreen\\math\\sati.dat*];

data = ReadList [tmp, {Number}] ; l
fsat = data bu. EJ\’ @t
- A hnd

af =1 x 10°%; "\”cu\ﬁ"" f

¥=0.427; <~——/

ugresf = 0.01;
slresf = 0.01;
bEf=3.0; = @

(-1 + £mactr-t) (eFr) )u“

af

caphf =

ne-1

kacrlf = fsat(l-v/2 (1 - {1~ faacm (+#x) } e

fgat - glresf
sstarf s ———eeoro ——
1 -slresf - sgrasf

kbcgf = (1 - sstart?) (1 - sstarf)?
kbclf = satarfr4

Breuﬂa§ "Cc'.affwr kr%

out[2287]= {{1.x107"}, {0.05}, (0.1}, {0.15}, (0.2}, {0.25}), {0.3}, {0.35}, (0.4}, {0.45},
{0.5}, {0.55}, (0.6}, {0.65}, {0.7}, {0.75}, {0.8), {0.85}, {0.9}, {0.95}, {1.}}

Out{2293]= {{101274.}, {2297.61}, {1840.64}, {1601.41)}, (1440.34}, {1318.49), (1219.72},
{1135.82}, {1062.07}, {995.442), {933.858}, (875.773}, {813.937}, {765.234},
(710.552}, {654.615}, {595.727), (531.225}, {455.945}, {355.881}, {0.}}

out(2294]= {{4.
{0.
(0.
{0.

out[2296]= ({1.
(0.
{0.
0.

out(2297)= {{1.
B (0.

(0.

{0.

06741x 10715}, (0.00112187}, (0.00460684}, {0.0106185},

0193263}, {0.0309149}, (0.0455895}, {0.0635822}, {0.0851594},
110632), {0.140366}, {0.174807}, {0.2145), {0.260138}, (0.312627},
373201}, (0.443649}, (0.526782), (0.627653), {0.757938}, {1.}}

02041}, {0.918501}, {0.817804}, (0.7197}, {0.625407},

535983}, {0.452321}, {0.375154}, {0.305051}, {0.242418}, {0.1875},
140377}, {0.100969}, {0.0690315}, {0.0441577}, {0.0257785},

0131622}, {0.00541441}), {0.00147797}, {0.000133222}, (—2.13581)(10'5))

08412x 1078}, {2.77546x107°}, {0.0000711321}, {0.000416493},
0014129}, (0.003597}, (0.0076681), {0.0144881}, {0.0250815},
0406356}, {0.0625}, (0.0921872}, {0.131372}, {0.181893), (0.245749},
325104}, (0.422283), {0.539775}, {0.68023}, (0.846461}, {1.04145}}

7 /
] .+ I l - fracture permeability for Tsw34
| - '(, 19, 02 8 TaBular 0.01 0. 0. 0. 0. O
j .0000 0.000e-04 1.000E+00 101274.
Y = .0500 8.614e-04 9.185e-01 2297.61
A )§s<:xu .1000 3.698e-03 8.178e-01 1840.64
_— N .1500 8.753e-03 7.197e-01 1601.41
1M¢WN~ .2000 1.623e-02 6.254e-01 1440.34
.2500 2.638e-02 5.360e-01 1318.49
.3000 3.940e-02 4.523e-01 1219.72
.3500 5.557e-02 3.752E-01 1135.82
SN— .4000 7.518e-02 3.051E-01 1062.07
R .4500 9.857e-02 2.424E-01 995.442
.5000 1.26le-01 1.87SE-01 933.858
. .5500 1.584e-01 1.404E-01 875.773
.6000 1.959e-01 1.010E-01 819.937
a— .6500 2.394e-01 6.903e-02 765.234 - 4)
s .7000 2.899e-01 4.416e-02 710.552 ” - i
.7500 3.488e-01 2.578e-02 654.615
- .8000 4.179e-01 1.316e-02 595.727
.8500 5.006e-01 5.414e-03 531.225
'"j .9000 6.023e-01 1.478e-03 455.945
S .9500 7.363e-01 1.332e-04 355.881
1.0000 1.000e+01 0.000e-00 0.0
/
fracture permeability for TSw33 and TSw35
9 TABular 0.61 0. 0. 0. 0. 0
- .0000 0.000e-04 1.000E+00 101274.
.0500 1.122e-03 9.185e-01 2297.61
WNMT .1000 4.607e-03 8.178e-01 1840.64
.1500 1.062e-02 7.197e-01 1601.41
,2000 1.932e-02 6.254e-01 1440.34
.2500 3.091e-02 5.360e-01 1318.49
.3000 4.55%9e-02 4.523e-01 1219.72
.3500 6.358e-02 3.752E-01 1135.82
.4000 8.516e-02 3.051E-01 1062.07
—
.4500 1.106e-01 2.424E-01 $94.442 ——————
.5000 1.404e-01 1.875E-01 933.858
.5500 1.748e-01 1.404E-01 875.773 A—————"
.6000 2.145e-01 1.010E-01 819.937
.6500 2.60le-01 6.903e-02 765.234 —————
.7000 3.126e-01 4.416e-02 710.552
1 .7500 3.732e-01 2.578e-02 654.615
.8000 4.436e-01 1.316e-02 595.727 —————
.8500 5.268e-01 5.414e-03 531.225
.9000 6.276e-01 1.478e-03 455.945 —
.9500 7.579e-01 1.332e-04 355.881
1.0000 1.000e+01 0.000e-00 0.0 — —
{
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1265 1265
1.00000e-15
2.17686e-05

1266 1266
1.00000e-15
2.17686e-05

1267 1267
1.00000e-15
0.00000e+00

1268 1268
1.00000e-15
0.00000e+00

1269 1269
1.00000e-15
2.17686e-05

1270 1270
1.00000e-15

2.17686e-05

3

3

1271 1271
1.00000e-15
0.00000e+00

1272 1272
1.00000e-15

0.00000e+00

3

1273 1273

1.00000e-15
2.17686e-05

3

1274 1274

1.00000e-15
2.17686e-05

3

1275 1275

1.00000e-15
0.00000e+00

3

1276 1276

1.00000e-15
0.00000e+00

3

1277 1277

1.00000e-15
2.17686e-05

3

1278 1278

1.00000e-15
2.17686e-05

3

1279 1279

1.00000e-15
0.00000e+00

3

1280 1280

1.00000e-15
0.00000e+00

3

1281 1281

1.00000e-15
2.17686e-05

3

1282 1282

1.00000e-15
2.17686e-05

3

3

1283 1283
1.00000e-15
0.00000e+00

1284 1284
1.00000e-15
0.00000e+00

1 8.771 13.59 8.771
8.7000e+04 2.20000e+01
8.7000e+04 2.20000e+01
1 8.771 13.59 8.771
8.7000e+04 2.20000e+01
8.7000e+04 2.20000e+01
1 8.771 13.59 -8.771

8.91560e+04 2.60000e+01
8.91560e+04 2.60000e+01

18.771 13.59 -8.771
8.91560e+04 2.60000e+01
8.91560e+04 2.60000e+01

1 8.812 15.79 8.812
8.7000e+04 2.20000e+01
8.7000e+04 2.20000e+01

1 8.812 15.79 8.812
8.7000e+04 2.20000e+01
8.7000e+04 2.20000e+01

1 8.812 15.79 -8.812
8.91560e+04 2.60000e+01
8.91560e+04 2.60000e+01

1 8.812 15.79 -8.812
8.91560e+04 2.60000e+01
8.91560e+04 2.60000e+01

18.94 17.61 8.4
8.7000e+04 2.20000e+01
8.7000e+04 2.20000e+01

1 8.94 17.61 8.94
8.7000e+04 2.20000e+01
8.7000e+04 2.20000e+01

1 8.94 17.61 -8.94
8.91560e+04 2.60000e+01
8.91560e+04 2.60000e+01

1 8.94 17.61 -8.94
8.91560e+04 2.60000e+01
8.91560e+04 2.60000e+01

1 8.812 15.56 8.812
8.7000e+04 2.20000e+01
8.7000e+04 2.20000e+01

1 8.812 15.56 8.812
8.7000e+04 2.20000e+01
8.7000e+04 2.20000e+01

1 8.812 15.56 -8.812
8.91560e+04 2.60000e+01
8.91560e+04 2.60000e+01

1 8.812 15.56 -8.812
8.91560e+04 2.60000e+01
8.91560e+04 2.60000e+01

1 8.968 17.05 8.968
8.7000e+04 2.20000e+01
8.7000e+04 2.20000e+01

1 8.968 17.05 8.968
8.7000e+04 2.20000e+01
8.7000e+04 2.20000e+01

1 8.968 17.05 -8.968
8.91560e+04 2.60000e+01
8.91560e+04 2.60000e+01

1 8.968 17.05 -8.968
8.91560e+04 2.60000e+01
8.91560e+04 2.60000e+01
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1.00000e-01 0.
9.50000e-01 O.

1.00000e-01 0.
9.50000e-01 0.

5.00000e-02 0.
9.30000e-01 O.

5.00000e-02 0.
9.30000e-01 0.

1.00000e-01 0.
9.50000e-01 0.

1.00000e-01 O.
9.50000e-01 ©.

5.00000e~02 0.
9.30000e-01 0.

5.00000e-02 0.
9.30000e-01 ©.

1.00000e-01 0©.
9.50000e-01 0.

1.00000e-01 0.
9.50000e-01 0.

5.00000e-02 0.
9.30000e-01 0.

5.00000e-02 0.
9.30000e-01 0.

1.00000e-01 0.
9.50000e-01 0.

1.00000e-01 0.
9.50000e-01 0.

5.00000e-02 0.
9.30000e-01 0.

5.00000e-02 0.
9.30000e-01 O.

1.00000e-01 0.
9.50000e-01 0.

1.00000e-01 0.
9.50000e~01 0.

5.00000e-02 0.
9.30000e-01 0.

5.00000e-02 0.
9.30000e-01 O.
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1 [ 84604 ESF-HD-158-TEMP13-RTD-1 11/30/00° 12:08:39 203.7765 1 27991
? / I ; 283372 ESF-HD-158-TEMP13-RTD-2 11/30/00 18:08:51 198.9911 2 30082 ,
%X 312060 ESF-HD-158-TEMP13-RTD-3 11/30/00  0:07:42 188.9415 3 33973
N 87725 ESF-HD-158-TEMP13-RTD-4 11400 18:07:44 178.425 4 36964
88805 ESF-HD-158-TEMP13-RTD-5 111000 0:07:56 170.5533 5 39955
89885 ESF-HD-158-TEMP13-RTD-6 11/2/00  0:06:42 156.3503 6 42946
90725 ESF-HD-158-TEMP13-RTD-8 111/00 18:07:53 149.7529 8 48928 '
90845 ESF-HD-158-TEMP13-RTD-9 111/00  0:08:04 143.6633 9 51919 |
84724 ESE-HD-156-TEMP13-RTD-10 ~ 11/30/00 18:09:08 138.9155 10 5491 |
84844 ESF-HD-158-TEMP13-RTD-11 14/30/00 12:09:00 133.405 1 57901 1
}‘"’ 84964 ESF-HD-156-TEMP13-RTD-12  11/30/00 18:09:12 128.3832 12 60892
1 85084 ESF-HD-156-TEMP13-RTD-13  11/30/00  0:08:01 1234976 13 63883
85204 ESF-HD-156-TEMP13-RTD-14  11/30/00 18:09:16 118.9842 14 66874
85924 ESF-HD-158-TEMP13-RTD-15  11/30/00  6:08556 114.4877 15 69865
g5444 ESF-HD-156-TEMP13-RTD-16  11/30/00 18:09:20  110.42 16 7.2856
‘ 83564 ESF-HD-156-TEMP13-RTD-17  11/30/00 12:09:13 106.4688 17 7.5847
- 85684 ESFHD-158-TEMP13-RTD-18  11/30/00 18:09:24 103.5003 18 7.8838
1 85804 ESF-HD-158-TEMP13-RTD-19  11/30/00  0:08:13 100.7779 19 81829
— 006314 ESF-HD-156-TEMP13-RTD-20  11/30/00  6:09:08 99.35921 20 8482
' 85805 ESF-HD-158-TEMP13-RTD-21 11/2000 607:41 97.65248 21 8781
v 064214 ESF-HD-158-TEMP13-RTD-22  11/30/00 18:09:31 97.49883 22 9.0802 _
T 85925 ESF-HD-158-TEMP13-RTD-23 1171000 12:10:22 94.66576 23 9.3793 —
86045 ESE-HD-158-TEMP13-RTD-24 11/1/00  0:08:35 92.82479 24 96784 - :
- 86165 ESF-HD-158-TEMP13-RTD-25 11/1/00 18:08:28 91.15659 25 9.9775 ~
86285 ESE-HD-158-TEMP13-RTD-26 11/1/00  0:08:39 89.40794 26  10.2766 ‘[ 3
— 86405 ESF-HD-158-TEMP13-RTD27 11/2/00  6:07:55 87.60867 27 10.5757 —
! 86525 ESE-HD-158- TEMP13-RTD-28 11100 0:08:43 86.00382 28 10.8748 S
) 86645 ESF-HD-158-TEMP13-RTD-29 117/00 12:10:33 84.31021 29 11.1739 ¢
— 86765 ESF-HD-158- TEMP13-RTD-230 111100 18:08:38 8274908 30 11.473
86885 ESF-HD-158-TEMP13-RTD-31 1171/00  0:08:49 81.00489 a1 117721 :
e 87005 ESE-HD-158- TEMP13-RTD-32 11/2/00  6:08:04 79.51084 32 120712 ‘ , np
87125 ESE-HD-158-TEMP13-RTD-33 11/1/00  0:08:52 77.80501 33 12.3703 “ 7
l 87245 ESF-HD-158-TEMP13-RTD-34 11/1/00  12:10:43 76.41907 34 12.6694 - 4 “XV
\ 87365 ESF-HD-158- TEMP13-RTD-35 11/1/00  0:08:56 74.66462 35 12.9685 -/
- 264334 ESF.HD-158-TEMP13-RTD-36  11/30/00 18:09:58 74.20489 36  13.2676 3 A
! 87485 ESE-HD-158-TEMP13-ATD-37 11400 0:09:00 71.67146 37 13.5667 “ =0 )
- 313080 ESF-HD-156-TEMP13-RTD-38  11/30/00 18:10:02 71.38378 38  13.8658 @ ,
‘ 87605 ESF-HD-158-TEMP13-RTD-39 11/00 0:00:04 68.64647 30 14.1649 S \
% 87845 ESE-HD-158-TEMP13-RTD-40 11100 0:09:06 67.19092 40  14.464 3 \De {J
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313441 ESF-HD-160-TEMP15-RTD-1
265295 ESF-HD-160-TEMP15-RTD-2
99605 ESF-HD-160-TEMP15-RTD-3
100445 ESF-HD-160-TEMP15-RTD-4
101405 ESF-HD-160-TEMP15-RTD-5
102605 ESF-HD-160-TEMP15-RTD-6
103325 ESF-HD-160-TEMP15-RTD-7
103445 ESF-HD-160-TEMP15-RTD-8
103565 ESF-HD-160-TEMP15-RTD-9
97445 ESF-HD-160-TEMP15-RTD-10
97565 ESF-HD-160-TEMP15-RTD-11
97685 ESF-HD-160-TEMP15-RTD-12
97805 ESF-HD-160-TEMP15-RTD-13
97925 ESF-HD-160-TEMP15-RTD-14
98045 ESF-HD-160-TEMP15-RTD-15
98165 ESF-HD-160-TEMP15-RTD-16
98285 ESF-HD-160-TEMP15-RTD-17
98405 ESF-HD-160-TEMP15-RTD-18
98525 ESF-HD-160-TEMP15-RTD-19
284095 ESF-HD-160-TEMP15-RTD-20
98645 ESF-HD-160-TEMP15-RTD-21
98765 ESF-HD-160-TEMP15-RTD-22
252497 ESF-HD-160-TEMP15-RTD-23
98885 ESF-HD-160-TEMP15-RTD-24
99005 ESF-HD-160-TEMP15-RTD-25
99125 ESF-HD-160-TEMP15-RTD-26
99245 ESF-HD-160-TEMP15-RTD-27
99365 ESF-HD-160-TEMP15-RTD-28
99485 ESF-HD-160-TEMP15-RTD-29
99725 ESF-HD-160-TEMP15-RTD-30
99845 ESF-HD-160-TEMP15-RTD-31
99965 ESF-HD-160-TEMP15-RTD-32
100085 ESF-HD-160-TEMP15-RTD-33
265415 ESF-HD-160-TEMP15-RTD-34
284215 ESF-HD-160-TEMP15-RTD-35
100205 ESF-HD-160-TEMP15-RTD-36
300865 ESF-HD-160-TEMP15-RTD-37
299189 ESF-HD-160-TEMP15-RTD-38
100325 ESF-HD-160-TEMP15-RTD-39
100565 ESF-HD-160-TEMP15-RTD-40
100685 ESF-HD-160-TEMP15-RTD-41
100805 ESF-HD-160-TEMP15-RTD-42
100925 ESF-HD-160-TEMP15-RTD-43
101045 ESF-HD-160-TEMP15-RTD-44
300983 ESF-HD-160-TEMP15-RTD-45
101165 ESF-HD-160-TEMP15-RTD-46
101285 ESF-HD-160-TEMP15-RTD-47
284335 ESF-HD-160-TEMP15-RTD-48
265535 ESF-HD-160-TEMP15-RTD-49
101525 ESF-HD-160-TEMP15-RTD-50
101645 ESF-HD-160-TEMP15-RTD-51
252619 ESF-HD-160-TEMP15-RTD-52

101765 ESF-HD-160-TEMP15-RTD-53
101885 ESF-HD-160-TEMP15-RTD-54
102005 ESF-HD-160-TEMP15-RTD-55
102125 ESF-HD-160-TEMP15-RTD-56
102245 ESF-HD-160-TEMP15-RTD-57
102365 ESF-HD-160-TEMP15-RTD-58
102485 ESF-HD-160-TEMP15-RTD-59
102725 ESF-HD-160-TEMP15-RTD-60
102845 ESF-HD-160-TEMP15-RTD-61
102965 ESF-HD-160-TEMP15-RTD-62
103085 ESF-HD-160-TEMP15-RTD-63
103205 ESF-HD-160-TEMP15-RTD-64
301103 ESF-HD-160-TEMP15-RTD-65
265658 ESF-HD-160-TEMP15-RTD-66
284453 ESF-HD-160-TEMP15-RTD-67
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11/2/00
11/1/00
11/1/00
11/1/00
11/1/00
11/1/00
11/2/00
11/1/00
11/1/00
11/1/00
11/1/00
11/1/00
11/2/00
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11/1/00
11/1/00
11/1/00
11/1/00
11/1/00
11/1/00
11/1/00
11/1/00
11/1/00
11/2/00
11/1/00
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11/1/00
11/1/00
11/1/00
11/2/00
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11/1/00
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11/1/00
11/1/00
11/1/00
11/1/00
11/2/00
11/1/00
11/1/00
11/1/00
11/1/00
11/4/00

11/1/00
11/1/00
11/1/00
11/1/00
11/1/00
11/2/00
11/1/00
11/1/00
11/1/00
11/1/00
11/2/00
11/1/00
11/1/00
11/1/00
11/1/00

0:03:08
0:06:27
0:03:14
18:02:24
0:03:18
18:02:29
0:03:23
6:02:58
0:03:28
12:02:41
0:03:33
18:02:45
0:03:38
0:06:49
0:03:44
12:02:55
0:03:48
18:03:00
0:03:54
12:03:02
12:03:04
0:04:01
18:03:13
0:04:06
0:07:11
0:04:10
12:03:13
0:04:15
18:03:28
0:07:21
0:04:23
12:03:21
0:04:29
18:03:41
18:03:43
0:07:33
12:03:30
12:03:31
0:04:43
0:04:45
0:07:42
0:04:50
12:03:39
0:04:55
18:04:09
0:05:00
0:07:53
12:03:46
12:03:48
18:04:21
0:05:13
18:06:20

0:05:17
12:03:59
0:05:23
18:04;37
0:05:28
0:08:15
0:05:32
0:05:34
18:04:49
0:05:39
0:08:32
0:05:45
12:04:19
18:05:01
18:05:04

203.2823
203.4169
204.4851
206.288
208.1221
210.8718
214.3315
217.7021
222.8809
226.597
230.1703
233.1559
235.6675
236.1346
237.8145
237.6824
238.9097
238.5262
238.0011
235.5766
235.1359
232.9727
231.7559
270.404
230.8273
232.011
233.2509
232.9241
232.9237
230.7268
228.985
225.3484
221.3678
215.8429
209.4868
202.9322
195.1149
185.932
175.7517
163.9785
151.638
140.4923
130.7213
121.662
114.1774
107.0806
101.7714
98.50698
96.56401
93.67453
90.46091
87.99946

85.21907
82.83964
80.41435
78.23904

75.9419
73.92807

71.8581
69.52496
68.09212
66.22509
64.44165
62.79852
61.11923
59.51937

57.9452
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2.8001
3.1002
3.4003
3.7004
4.0005
4.3006
4.6007
4.9008
5.2009
5.501
5.8011
6.1012
6.4013
6.7014
7.0015
7.30186
7.6017
7.9018
8.2019
8.502
8.8021
9.1022
9.4023
9.7024
10.0025
10.3026
10.6027
10.9028
11.2029
11.503
11.8031
12.1032
12.4033
12.7034
13.0035
13.3036
13.6037
13.9038
14.2039
14.504
14.8041
15.1042
15.4043
15.7044
16.0045
16.3046
16.6047
16.9048
17.2048
17.505
17.8051
18.1052

18.4053
18.7054
19.0055
19.3056
19.6057
19.9058
20.2059

20.5086
20.8061
21.1062
21.4063
21.7064
22.0065
22.3066
22,6067
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2.571 172.7
4,136 158.1
4.393 159.1
4.681 160.3
5.153 161.2
5.738 161.2
6.587 159.6
7.718 1675
8.596 154.2
8.959 152.9
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5,738 160.8
6.587 159.1
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8.596 153.8
8.959 152.5
9.379 153.9
9.82 158.7
10.358 162.3
11.69 159.5
12.901 146.2
13.89 96.03

14.219 95.94
14.588 95.41
15.363 87.3
16.546 68.61
17.809 55.16
19.584 42.47
22.407 315
26.866 25.79
31.879 24.38

40.21 24.11
51.498 241
63.132 24.1
74.279 241
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9.379
9.82
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11.69
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13.89
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26.866
31.879
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51.498
63.132
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2314
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2.708 134.6
2.917 129.7
3.133 1251
3.343 121
3.537 117.6
3.777 113.7
4.019 110.2
4.291 106.6
4.64 102.5
5.078 97.86
5.625 92.65
6.228 87.2
6.961 80.41
7.771 71.9
8.947 59
10.041 49.3

12.652 35.04
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26.789 23.78
33.851 23.57
43.486 23.34
56.938 23.05
72.784 22.66
91.279 22,22
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HD-158-TEMP13-RTD-1
HD-158-TEMP13-RTD-2
HD-158-TEMP13-RTD-3
HD-158-TEMP13-RTD-4
HD-158-TEMP13-RTD-5
HD-158-TEMP13-RTD-6
HD-158-TEMP13-RTD-7
HD-158-TEMP13-RTD-8
HD-158-TEMP13-RTD-9
HD-158-TEMP13-RTD-10
HD-158-TEMP13-RTD-11
HD-158-TEMP13-RTD-12
HD-158-TEMP13-RTD-13
HD-158-TEMP13-RTD-14
HD-158-TEMP13-RTD-15
HD-158-TEMP13-RTD-16
HD-158-TEMP13-RTD-17
HD-158-TEMP13-RTD-18
HD-158-TEMP13-RTD-19
HD-158-TEMP13-RTD-20
HD-158-TEMP13-RTD-21
HD-158-TEMP13-RTD-22
HD-158-TEMP13-RTD-23
HD-158-TEMP13-RTD-24
HD-158-TEMP13-RTD-25
HD-158-TEMP13-RTD-26
HD-158-TEMP13-RTD-27
HD-158-TEMP13-RTD-28
HD-158-TEMP13-RTD-28
HD-158-TEMP13-RTD-30
HD-158-TEMP13-RTD-31
HD-158-TEMP13-RTD-32
HD-158-TEMP13-RTD-33
HD-158-TEMP13-RTD-34
HD-158-TEMP13-RTD-35
HD-158-TEMP13-RTD-36
HD-158-TEMP13-RTD-37
HD-158-TEMP13-RTD-38
HD-158-TEMP13-RTD-39
HD-158-TEMP13-RTD-40
HD-158-TEMP13-RTD-41
HD-158-TEMP13-RTD-42
HD-158-TEMP13-RTD-43
HD-158-TEMP13-RTD-44
HD-168-TEMP13-RTD-45
HD-158-TEMP13-RTD-46
HD-158-TEMP13-RTD-47
HD-158-TEMP13-RTD-48
HD-158-TEMP13-RTD-49
HD-158-TEMP13-RTD-50
HD-158-TEMP13-RTD-51
HD-158-TEMP13-RTD-52

HD-158-TEMP13-RTD-53
HD-158-TEMP13-RTD-54
HD-158-TEMP13-RTD-55
HD-158-TEMP13-RTD-56
HD-158-TEMP13-RTD-57
HD-158-TEMP13-RTD-58
HD-158-TEMP13-RTD-59
HD-158-TEMP13-RTD-60
HD-158-TEMP13-RTD-61
HD-158-TEMP13-RTD-62
HD-158-TEMP13-RTD-63
HD-158-TEMP13-RTD-64
HD-158-TEMP13-RTD-65
HD-158-TEMP13-RTD-66
HD-158-TEMP13-RTD-67
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12/3/98
12/3/98
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12/3/98
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0:10:03 149.7793
0:10:04 144.0188
0:10:06 131.9152
0:10:07 120.8665
0:10:09 112.8633
0:10:10 100.1929
0:10:11 -242.4323
0:10:13 97.49848
0:10:14 93.48909
0:10:16 89.75165
0:10:17 85.73711
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0:10:22 75.80698
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0:10:27 67.17295
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0:10:42 49.06358
0:10:44 47.33788
0:10:46 45.64447
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0:10:49 42.61311
0:10:51 41.21796
0:10:52 39.88793
0:10:54 38.72918
0:10:56 37.53228
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0:10:59 35.32029
0:11:02 34.43621
0:11:03 33.5045
0:11:07 32.68481
0:11:08 31.78856
0:11:09 31.07289
0:11:10 30.49031
0:11:10  29.8263
0:11:11 29.18702
0:11:12 28.68152
0:11:13 28.14298
0:11:13 27.66158
0:11:14  27.2592
0:11:15 26.84943
0:11:15 26.404
0:11:16 26.13049
0:11:17 25.89721
0:11:18 25.61843

0:11:18 25.37113
0:11:19 25.10522
0:11:20 24.95897
0:11:21 2471183
0:11:21 24.51055
0:11:22 24.45363
0:11:23 24.23413
0:11:24 24.17365
0:11:24 24.02206
0:11:25 23.93885
0:11:26 23.86215
0:11:27 23.70673
0:11:27 23.68318
0:11:28 23.66104
0:11:29  23.4806
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N = it \ AR R TN /J /
N (MNe A 2L ~2. 17
aa /
start 800 days 1000 days 1200 days 1500 days . {
node # vol (m"3) % totvol 546kW 51.6kW 432kW 432KW  36.4 KW ' T Q Q lo 00 . v ),)JC: b Qs b
744 11078 0.1 0.044057 104.5869 98.84035 82.75006 82.75006 69.72459 v { wl Souvee Ke- L
745 1731 01562 0.068817 163.3647 154.3886 129.2556 120.2556 108.9098 ; - 7@- ) "7
746 2208  0.1994 0.087849 2085462 197.0877 165.0036 165.0036 1390308 ! },,\)E;- 2 Gl
747 23403 02112 0.093048 2208875 208.7508 174.7681 174.7681 1472583 | P U
748 2208 01994 0.087849 2085462 197.0877 165.0036 165.0036 139.0308 ‘
749 1731 01562 0.068817 163.3647 154.3886 129.2556 129.2556 108.9098 i
750  110.78 0.1 0.044057 104.5869 98.84035 82.75006 82.75006 69.72459 .
inner total 1.1224 1173.883 1109.384 928.7867 928.7867 782.5888 character header*25 . 1
- integer elemel,eleme2, inc,lay, levels
node # . 81.9kW 77.4kW 64.8kW 64.8kW  54.6 kW integer istyp,count
754 15848  0.0975 0.042055 1529583 144.554 121.022 121.022 101.9722 real time, heat,lay_thick
755 25898 0.1562 0.068817 245.0471 231.5829 193.8834 193.8834 1633647 | . ile='thick
756 33525  0.2063° 0.090889 323.6441 305.8615 256.0701 2560701 215.7627 | °Pe;‘§3§?‘é:;g'§ﬂ:;,;$§i )src.)
757 36573 0.225 0.099128 352.9807 333.5862 279.2815 279.2815 2359205 ‘ ope 1t=30, :
758 33525  0.2062 0.090845 3234872 3057132 255.9450 2559459 215.6582 | lav = 0
759 258.98  0.1562 0.068817 245.0471 231.5829 193.8834 193.8834 163.3647 ! 1 e‘{ei s = 6
760 162.54 0.1 0.044057 156.8803 148.2605 124.1251 124.1251 104.5869 [ count = 1
outer total 1.1474 1_18 1701141 1424211 1424211 120003 [
total wing Y{ 2973.928 )2810.525 2352.998 2352.998 1982.619 { do while(.true.)
node# 52 kW vol (m"3) % totvol 52kw 44kW 38KW ‘ read (10, *,end=99) lay thick
95 46195 01116 0.03876 43.81441 37.07364 32.01816 l lay = lay + 1
101 46627  0.1075 0.037336 4220474 3571162 30.84187 | write (%, %) lay
107 47568  0.1045 0.036294 41.02693 34.71501 29.98117 open(unit=20,file='source.in')
113 48.962 01025 0.0356 40.24173 34.05061 29.40736
119 50906  0.1016 0.035287 39.88839 33.75163 29.14915 do 11=1,41
125 5382  0.1016 0.035287 39.88839 33.75163 29.14915
181 57169 01025  0.0356 40.24173 34.05061 2940736 read (20, ' (A) ') header
137 53675  0.1045 0.036294 41.02693 34.71501 29.98117 write(30,'(A)') header '
143 49.335  0.1075 0.037336 4220474 3571162 30.84187 read(20,*) elemel,eleme2,inc,istyp
149 46273  0.1116  0.03876 43.81441 37.07364 32.01816
185 43819  0.1179 0.040948 46.2878 39.16651 33.82564 elemel = elemel + 1165% (lay-1)
161 4219 0.1257 0.043657 49.3501 41.75768 36.06347 eleme2 = eleme2 + 1165%*(lay-1)
167 41031 0.1367 0.047478 53.66873 4541189 39.21938 iﬁé: . ) )
174 40226  0.1456 0.050569 57.16289 48.36848 41.7728 \,L)(? write(30,*) elemel,eleme2,inc,istyp
183 39.873  0.1372 0.047651 53.86503 45.57799 39.36283 - '
192 39873  0.1206 0.045012 50.88125 43.05326 37.18238 read (20, ' (A)') header
202 40226  0.1247  0.04331 48.9575 41.42548 3577657 write(30, ' (A)') header
213 41031 01212 0.042094 47.58339 40.26277 34.77241 ' .
225 4219 01187 0.041226 46.60189 39.43227 34.05516 read (20, ' (2) 1) hﬁadgr
237 43819  0.1176 0.040844 46.17002 39.06685 33.73957 write(30,'(A)') header
1117 34356  0.0875 003038 34.3527 29.0676 25.10385
1118 20448 0.075 0.026048 29.44517 24.91508 21.51758 regd(z(g(,)' f}(‘;l;)-)hﬁiiﬁir
1119 29448 0.075 0.026048 29.44517 24.91508 21.51758 write (30,
1120 20448  0.075 0.026048 29.44517 24.91508 21.51758 4o ic1.levels
1121 20448 0.075 0.026048 29.44517 24.91508 21.51758 0 1=1,lev
1122 29448 0.075 0.026048 29.44517 24.91508 21.51758 .
read(20,*) time, heat
1123 33.944 0.08645 0.030025 3394046 28.71878 24.8026 ; e heat/2.0) *lay thick
2.87925 1 % 956.48  826.06 write (30,*) time, (heat/2.0) Y
enddo
| read (20, ' (A) ') header |
write (30, '(A) ') header ‘
) ’ AN L&ﬂ’_ count = count + 1
(‘_-g OMJ Crm, &Q\M‘L /\/\MM/Q/M 2 9 73 K (/L) lﬂ' L}\) write (*,*) count
- /MJL LA Oxa—tu\ﬂ. a_-.,d [. 130 kw) /"\—)ﬁ: Lansts enddo .
~ ) ) L ,A/Q},( write(*,#) "close source.in"
)\}I:v» - Tl aa L (2. 2 e, S close (20) .
U write(*,*) v"close source.in"
A ﬁ enddo
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f?\f Api NI malts _swc.
i Instrument X Y z Radius
—_ ESF-HD-160-TEMP15-RTD-1 222 2287  -0.01 2.22
ESF-HD-160-TEMP15-RTD-5 343 2288 0.00 3.43
- A «/\WQWQ" M/U'\A.c/z) : L ESF-HD-160-TEMP15-RTD-10  -4.93  22.88 0.01 4.93
;Ln_, Q%u A T I,u// A qN,D o f){‘ ESF-HD-160-TEMP15-RTD-15  -6.44  22.89 0.02 6.44
. ESF-HD-160-TEMP15-RTD-20  -7.94  22.89 0.03 7.94
A s 57.d ot / ESF-HD-160-TEMP15-RTD-25 ~ -9.45  22.90 0.03 9.45
- ESF-HD-160-TEMP15-RTD-30  -10.95  22.91 0.04  10.95
I\) ESF-HD-160-TEMP15-RTD-35  -12.46  22.91 005  12.46
N o b = G Q é? . ESF-HD-160-TEMP15-RTD-40  -13.96  22.92 0.06  13.96
S A \m 4 ‘_‘(’9 e e e S ESF-HD-160-TEMP15-RTD-45  -15.47  22.93 007  15.47
— e b V,/ @ ESF-HD-160-TEMP15-RTD-50  -16.98  22.93 008  16.98
L2 &) M e | & :
—— ele s s . ESF-HD-160-TEMP15-RTD-55  -18.48  22.94 0.08 1848
ESF-HD-160-TEMP15-RTD-60  -19.99  22.95 009  19.99
- , ‘ESF-HD-160-TEMP15-RTD-65  -21.49  22.95 010  21.49
M-e ?ﬁﬂﬂf},\,\ﬁ,,t,, o LeDT =13 A -,EQ‘,) Q » -J.SB". A0 o ESF-HD-160-TEMP15-RTD-67  -22.09  22.95 010  22.09
¥
2220 2246 7z ave
534% ~3%4,9 Fod  lawe
. Vi
A4L06 — 4497 @%¥Phwg (SE ua
) )
5569 -56]5 %—cpm ?tm& .
(2 - (739 { _ ‘ Instrument X Y Z  Radius
7z L72% (AN “C’["‘M L ESF-HD-158-TEMP13-RTD-1 0762 22.845 2311 2433
36 g ( Y , ESF-HD-158-TEMP13-RTD-5 0741 22855 3509  3.586
22l 7 ol e L ESF-HD-158-TEMP13-RTD-10 0715 22.868 5007  5.058
ESF-HD-158-TEMP13-RTD-15 0689 22.881 6505  6.541
OQ ~ - ESF-HD-158-TEMP13-RTD-20 0664 22.894 8002  8.030
A Aol cw Odvem e ”(‘ew MW,GAW oﬁ Y ; ESF-HD-158-TEMP13-RTD-25 0638  22.907 95 9521
) { [ 1 ESF-HD-158-TEMP13-RTD-30 0612 2292 10997 11.014
VolF Gerona ¥ xlw A 2 | o ESF-HD-158-TEMP13-RTD-35 0.586 22933 12495 12,509
0. 4 ) ESF-HD-158-TEMP13-RTD-40 056 22.946 13.993  14.004
S (-0 & S <~ \.0 | ESF-HD-158-TEMP13-RTD-45 0535 22959 1549  15.499
- ESF-HD-158-TEMP13-RTD-50 0509 22.972 16.988  16.996
. ESF-HD-158-TEMP13-RTD-55 0483 22.985 18.486  18.402
- ESF-HD-158-TEMP13-RTD-60 0457 22.998 19.983  19.988
oy ESF-HD-158-TEMP13-RTD-65 0431 23011 21481 21485
ESF-HD-158-TEMP13-RTD-67 0421 23017  22.08  22.084
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'/QN'/\— *e ‘O\mk . Irac,(a do — [ o
‘ (

11175 1 1 0.9 2.76e-11 2.76e-11 2.76e-11

0.110 4.07e-18 2 1 :TSW34

A, ‘45111nﬂﬁ Q’L (RAR

132 134 51 0.9 8.33e-11 8.33e-11 8.33e-11
0.154 3.08e-17 7 1 :TSW33 )
136 139 5 1 0.9 8.33e-11 8.33e-11 8.33e-11 T A /~4rx£L’ /b\/uvi_ﬂu, O /L\ti e

0.154 3.08e-17 7 1 :TSW33

141 144 5 1 0.9 8.33e-11 8.33e-11 8.33e-11

fiﬁ(‘ﬁ < A € - L)(‘ %:

gy

0.154 3.08e-17 7 1 :TSW32 ‘ : ] 7
146 150 5 1 0.9 8.33e-11 8.33e-11 8.33e-11 ‘ : xﬁ ﬁ ‘2 ‘2(? -
g %A ¥ (Aruk¢p

0.154 3.08e-17 7 1 :TSW33

153 158 5 1 0.9 8.33e-11 8.33e-11 8.33e-11

\ PO :
m 2D woul« [ @MAMI;?'SQ{ N S

0.154 3.08e-17 7 1 :TSW33 N
161 166 5 1 0.9 8.33e-11 8.33e-11 8.33e-11

0.154 3.08e-17 7 1 :TSW33
169 174 5 1. 0.9 8.33e-11 8.33e-11 8.33e-11

DO R = R S Y A

0.154 3.08e-17 7 1 :TSW33
178 183 5 1 0.9 8.33e-11 8.33e-11 8.33e-11

198 204 5 1 0.9 8.33e-11 8.33e-11 8.33e-11
0.154 3.08e-17 7 1 :TSW33

209 216 5 1 0.9 8.33e-11 8.33e-11 8.33e-1:
0.154 3.08e-17 7 1 :TSW33
221 228 51 0.9 8.33e-11 8.33e-11 8.33e-11]

. .08e- : Q&m \gﬁH_. Mraﬁ_\m u( 309 Lc

0.154 3.08e-17 7 1 :TSW33

883 989 51 0.9 8.33e-11 8.33e-11 8.33e-11
character header*é65

0.154 3.08e-17 1 :TSW33 %
integer elemel,eleme2, inc, lay, levels

.173e-101.173e-10 1.173e-10

5 11 6 1 0.9 ’ ;
integer ist

‘B\
¥,
“+
0.154 3.08e-17 7 1 :TSW33
188 193 5 1 0.9 8.33e-11 8.33e-11 8.33e-11 d U Q_g,Q k;;-“ w ~§Q, .
\\\\\ AR [T a %" %‘ \m & 1A Clon €5 L,LZ ~X?(
\s i = (e [*]
N
N
X
O~
)
-
N
Y

0.131 3.04e-17

17 24 61 0.9
0.131 3.04e-17

1  :TSW35 . .
.173€-101.173e-10 1.173e-10 » real lay_thick,area,del,del2 M*\Op

1 : TSW35 open { it= i =
n{unit 0, f 1 : [
P Llle }ﬂ,/

29 35 6 1 0.9 1.173e-101.173e-10 1.173e-10 ! .
open(unit=30, file=\qgul3d.bc')

0.131 3.04e-17 1 :TSW35

40 45 6 1 0.9 1.173e-101.173e-10 1.173e-10

0.131 3.04e-17

49 54 61 0.9
0.131 3.04e-17

~
L
L
1 :TSW35 lay = 0
.173e-101.173e-10 1.173e-10 . \\\\\ igziis =16
' v

1 :TSW35

7
i
8
1
8
1
8
1
8
1
8
1
8
65 70 6 1 0.9 1.173e-101.173e-10 1.173e-10
8
1
8
1
8
1
8
1
8
1
8
1
8

57 62 61 0.9 1.173e-101.173e-10 1.173e-10 )
0.131 3.04e-17 1 :TSW35 o) do while(.true.)
0.131 3.04e-17 1 :TSW35 \ read (10, *,end=99) lay_thick \lj Oy,ev’"
73 78 6 1 0.9 1.173e-101.173e-10 1.173e-10 ~ lay = lay + 1 @XJ/ i/
0.131 3.04e-17 1 :TSW35 ™ write (*,*) lay w
80 84 6 1 0.9 1.173e-101.173e-10 1.173e-10 open(unit=20,file='multi.bc')
0.131 3.04e-17 1 :TSW35 \
86 89 61 0.9 1.173e-101.173e-10 1.173e-10 iny do 11=1,22
0.131 3.04e-17 1 :TSW35 @
92 94 61 0.9 1.173e-101.173e-10 1.173e-10 > read(20,*) ist,is2,elemel,glfme2,inc,del,area,del2
0.131 3.04e-17 1 :TSW35 q
98 99 6 1 0.9 1.173e-101.173e-10 1.173e-10 ™ elemel = elemel + |1175%(lay-1)
0.131 3.04e-17 1 :TSW35 \ eleme2 = eleme2 + \1175*/(lay-1)
990 1096 6 1 0.9 1.173e-101.173e-10 1.173e-10 \ area = area*lay thicC
0.131 3.04e-17 1 :TSW35 e .
1097 1123 1 1 0.9 2.76e-11 2.76e-11 2.76e-11 W write(30,*) ist,is2,elemel,eleme2,inc,del,area,-del2
0.110 4.07e-18 2 1 :drift wall —
() read (20, ' (A) ') header
N write(30,'(A)") header
N
. read (20, ' (A)') header
write (30, ' (A)') header
(g) read (20, ' (A} ') header
<:;$ write(30,'(A)') header
T o

5k§ enddo
\ write(*,*) "close multi.bec"

close (20) “~

write(*,*) vclose lit.bc"
enddo

99 continue

. end
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p / QKJNWQe, lesd .
P .
At S 9/34’ /Z.r;é /V‘CUL‘SQ-‘J_, S L,Jf ///1 Pcf(%w/%?
f / / 7 Jd [
¥
Ouw\(ﬁ"fodl/'(‘f‘ "F character header*25
integer elemel,eleme2, inc, lay, levels #include <stdio.hs>
integer istyp, count #include <stdlib.h>
real time,heat, lay_thick ‘ \A)/ #include <string.h>
| : — “F < | #include <ctype.h>
" open(unit:lO,file: (bmgs s #include <math.h>
/ open{unit=30, file= "y ~8rc') 'ttl‘(’ 25
P FeX! O%\ o lan main( int argc, char *argvll)
@/ }/ lay = 0
levels = 6 int con, i1,i2,i3,i4,i5,1i6,17;
count = 1 int nx=17891;
! char buf[1024]; ;
f\ do while(.true.) float x,y,W,Z,XX,YY,2Z,WW; i
p - A char *cp;
U ged A= C/S“\Am read(10,*,end=99) lay thick j( ”"’ FILE *fp: v
;‘f Q«Q,@ ﬂus lay = lay + 1 H‘"f if ( (fp=fopen(argv([1l], "xr")) == NULL) ,
g X T write(*,*) lay { printf("failed at opening file\n"); exit(1); }
] U open(unit=20, file= e
Dt \ﬂ’ .o | con=0;
G S do 11=1,41 do
{
read (20, ' (A)') header con++;
write(30,'(A) ') header cp=fgets (buf,1024,£fp); if(lcp) exit(0); ) .
read(20,*) elemel,eleme2,inc,istyp sscanf (buf,"3d %d %d %f $f %f %f %f %f %f %f ", &i &13, &x, &Y:&W &2,&x%x, &
elemel = elemel + 1123*(lay-1) ! if (i1 <= 1123) {M—j\._)\ A
eleme2 = eleme2 + 1123*(lay-1) 'KU
i2=1123*6+1il1; 1i3= 123 .
write(30,*) elemel,eleme2, inc, istyp printf("%d %d %d 3G %g %9 %g %9 %g %g %g\n", il, i2, i3, X,y,w,Z,XX,YY,Ww,2z );
11=1123*7+1i1; 12=11+1175*6; 13=1175; . . .
read (20, ' (A) ') header printf ("sd %4 %d %g %g %g %9 %g %g %g sg\n", i1, i2, 13, x,y,w,z,xx,yy,ww, 22z );
write(30,'(A) ') header } J‘:{__
! else /VMTLL 0‘ P ;w g ——
read (20, ' (A)') header { — ¥k *% 2~ MO : =
write(30,'(A)') header 11=1123*7+3i1; i2=i141175%6; i3 175 i
printf ("%d %d %d %g %g %g %9 %g %g %$g\n", i1, i2, i3, X,y,W,2,XX,yy,Ww,22 );
read (20, '(A) ') header
write(30,' (A)') header
do i=1,levels } while(con < 100000);
read (20, *) time, heat }
write (30,%*) time, (heat/2.0) *lay thick
enddo
read (20, '(A) ') header *
write (30, ' (A) ') header
count = count + 1
write(*,*) count
enddo ’
write(*,*) "close source.in" ; )
close (20)
write(*,*) "close source.in"
enddo
99 continue
(Dh,£
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99

character header*25
integer elemel,eleme2, inc, lay, levels

integer istyp,count
real time, heat,lay thick

open (unit=10,file='thick"')
open(unit=30,fi1e='multi.src‘)

lay = 0
levels = 6
count = 1

do while(.true.)

read (10, *,end=99) lay thick

lay = lay + 1
write(*,*) lay

open(unit=20,file=‘source.in‘)

do 11=1,41
read (20, ' (A) ') header
write(30,'(A)') header

read(20,*) elemel,eleme2,inc,istyp

elemel = elemel + 1123*%
eleme2 = eleme2 + 1123*(lay-1)

write(30,*) elemel,eleme2,inc,i

read (20, ' (A) ') header
write(30,'(A)') header

read (20, ' (A) ') header
write (30, ' (A) ') header

read (20, ' (A) ') header

write(30,'(A)') header

do i=1,levels

read(20,*) time, heat
if(11.gt.14)heat=heat¥&0.7
write (30, *) time, (heat/2.0)*1

enddo

read (20, ' (A) ') header

write (30, ' (A)') header

count = count + 1
write(*,*) count

enddo

write (*,*) "close source.in"

close(20)
enddo

continue
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