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International Handbook of Evaluated Criticality Safety Benchmark Experiments

MCNP – A General Monte Carlo N-Particle Transport Code, Version 5.0

Core i7 Linux Computer with Scale 6.0, MCNP 5 1.50 and MCNP 5 1.60

ORIGEN-S: Depletion Module to Calculate Neutron Activation, 
Actinide Transmutation, Fission Product Generation, and Radiation Source Terms

Installation and Verification of  Scale 6.1 on the Linux Computers

Forecast of Criticality Benchmark Experiments and Experimental Programs Needed to 
Support Nuclear Operations in the United States of America: 1994-1999

Initial Hazard Analysis for the SHINE Medical Isotope Production 
Facility

Steady-state Neutronics Methods for Power Reactor Analysis



IEU-SOL-THERM-001, Case1 w/ ENDF7 x-sections
and thermal S(a,b)
c *** channel under solution
c      channel void
1  0 ((-9 -12):(-8 12 -23)) imp:n=1 $ first 
channel
2 like 1 but trcl=(5.3 -5.3 0)
3 like 1 but trcl=(-5.3 5.3 0)
c 
c      channel thickness
11 2 8.69368-2 ((-10 9 -12):(-11 8 12 -23))
imp:n=1
12 like 11 but trcl=(5.3 -5.3 0)
13 like 11 but trcl=(-5.3 5.3 0)
c *** supply pipe
50 3 1.00102-1 -14 -23 16 imp:n=1
51 2 8.69368-2 14 -15 -23 16 imp:n=1
c *** outlet pipe
52 3 1.00102-1 -17 -23 19 imp:n=1 
53 2 8.69368-2 17 -18 -23 19 imp:n=1
c ***** Core
c   inside vessel solution
4  1 9.85239-2  ((-1 -6):(-3 -13 6)) 

#1 #2 #3 #11 #12 #13 
#50 #51 #52 #53 
#109 #120 #121 #122 #123
imp:n=1

c   inside vessel void      
41 0 -3 13 -21

#1 #2 #3 #11 #12 #13  
#119 #120 #121 #122 #123

#50 #51 #52 #53 imp:n=1  
c
c **** Core  thickness
5  2 8.69368-2 (-2 1 -6):(3 -4 -21 6) 
imp:n=1 $ core thickness
c 
c *****lid
9  2 8.69368-2 -4 21 -7

#1 #2 #3  #11 #12 #13 
#50 #51 #52 #53
imp:n=1 $ vessel lid

c
c *****spiral
c in solution
100 3 1.00102-1 -100 -106      u=3 imp:n=1
101 2 8.69368-2  100 -101 -106 u=3 imp:n=1
102 3 1.00102-1 -102 106       u=3 imp:n=1
103 2 8.69368-2  102 -103 106  u=3 imp:n=1
105 1 9.85239-2  (101 -106):(103 106) u=3 
imp:n=1
106 0 124 -125 lat=1 fill=3 u=2 imp:n=1 
109 0 -130 131 134 -135 fill=2 imp:n=1
c in between
120 3 1.00102-1 -120 -106      imp:n=1
121 2 8.69368-2  120 -121 -106 imp:n=1
122 3 1.00102-1 -122 106       imp:n=1
123 2 8.69368-2  122 -123 106  imp:n=1
c in void

110 3 1.00102-1 -100 -106      u=4 imp:n=1
111 2 8.69368-2  100 -101 -106 u=4 imp:n=1
112 3 1.00102-1 -102 106       u=4 imp:n=1
113 2 8.69368-2  102 -103 106  u=4 imp:n=1
115 0 (101 -106):(103 106)  u=4 imp:n=1
116 0 124 -125 lat=1 fill=4 u=5 imp:n=1 
119 0 -130 131 144 -145 fill=5 imp:n=1
c 
c channel 4
300 0 -600 -5 1000 imp:n=1
c chanel 5 6 7 8 9
200 0 -700 -5 50 imp:n=1
201 like 200 but trcl=(20 0 0)
202 like 200 but trcl=(50 0 0)
203 like 200 but trcl=(50 -20.5 0)
c vertical channel
204 0 -800 801 -802 803 804 -401 imp:n=1
c 
c cleareance
250 0 -20 4 6 -5 imp:n=1
c ****** Graphite reflector
c 
400 4 8.5235-2  ((-302 -500):(500 -304))

((303 -500):(305 500)) -301 300 -5
1000

#1 #2 #3 #4 #41 #5 #9  #11 #12 #13
#250

#50 #51 #52 #53 #109 #119 #120 #121 
#122 #123

#300 #200 #201 #202 #203 #204 
imp:n=1

C *****Shield
500 5 1.1964-1

(((302 -500):(304 500)):301:
-300:((-303 -500):(-305 500)) )

-402 403 400 -401 -5 1000 
#1 #2 #3 #4 #41 #5 
#50 #51 #52 #53 #204 imp:n=1 

C *** UPPER PLATE
520  2   8.69368-2 -24 22 -402 403 400 -401

#1 #2 #3  #11 #12 #13 
#50 #51 #52 #53 imp:n=1

c **** VOid
600 0 5 -22 -402 403 400 -401

#9 #1 #2 #3  #11 #12 #13  #41 #5
#50 #51 #52 #53 imp:n=1      

1000 0 402:-403:-400:401:24:-1000  imp:n=0 $ 
outside

1  sz 60.15 15.25 $ inner bot of the core 
vessel
2  sz 60.15 15.75 $ outer bot of the core 
vessel
3  cz 15.25 $ inner cylinder of the core 
vessel
4  cz 15.75 $ outer cylinder of the core 
vessel
5  pz 110   $ top of the core vessel
6  pz 60.15 $ separation between the sphere 
and the cylin
7  pz 116.4 $ top of the lid
8  cz 2.4       $ inner chanel in the vessel
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9  sz 50.5 2.4 $ inner bot of the channel
10 sz 50.5 2.6 $ outer bot of the channel
11 cz 2.6       $ channel thickness
12 pz 50.5 $ separation between the sphere 
and the cylin channel
c 
13 pz 94.14 $ height of the core (44.9+hc)
c 
14 c/z -2.82 10.53 0.3
15 c/z -2.82 10.53 0.5
16 pz 56.9
17 c/z 2.82 -10.53 0.3
18 c/z 2.82 -10.53 0.5
19 pz 97.9
20 cz 17.25
21 pz 110.5
22 pz 119
23 pz 120.3
24 pz 124
c ***torus inner
100 tz 0 0 56.9 13.75 0.3 0.3
101 tz 0 0 56.9 13.75 0.5 0.5
102 tz 0 0 57.9 13.75 0.3 0.3
103 tz 0 0 57.9 13.75 0.5 0.5
106 p 210.6 56.4 0 0
120 tz 0 0 92.9 13.75 0.3 0.3
121 tz 0 0 92.9 13.75 0.5 0.5
122 tz 0 0 93.9 13.75 0.3 0.3
123 tz 0 0 93.9 13.75 0.5 0.5
124 pz 56.4
125 pz 58.4
130 cz 14.25
131 cz 13.25
134 pz 56.4
135 pz 92.4
144 pz 94.4
145 pz 98.4
c 
c ********* graphite
300 px -75
301 px  75
400 px -80
401 px  80
500 px -25
302 py  65 
303 py -65
304 py  66
305 py -66
402 py  69
403 py -69
1000 pz 0
50 pz 35
c channel 4
600 c/z -62.5 28.5 5.7
700 c/z -15.0 31.5 5.7
c vertical channel
800 pz  60
801 pz  46
802 py -18
803 py -32
804 px  00

kcode  7500 1.0 50 500
ksrc   3 3 50
c **** material 1 solution
m1     92234.70c 1.0419-6

92235.70c 1.3972-4 
92236.70c 1.4092-6
92238.70c 5.2571-4 

1001.70c 6.2040-2
8016.70c 3.5118-2 

16032.70c 6.9799-4
mt1  lwtr.10t
c 
c **** material 2 vessel
m2     6000.70c 3.1687-4

25055.70c 1.7319-3
16032.70c 2.9669-5
15031.70c 5.3759-5 

c original m2 isotopes:
c      24000.50c 1.6469-2 
c      28000.50c 8.1061-3
c      22000.50c 4.9681-4 
c      14000.50c 1.3551-3 
c      29000.50c 2.2460-4
c      26000.55c 5.8153-2 
c replacements for ENDF7:

14028.70c 1.2498E-03
14029.70c 6.3283E-05
14030.70c 4.2008E-05
22046.70c 3.9745E-05
22047.70c 3.6267E-05
22048.70c 3.6665E-04
22049.70c 2.7325E-05
22050.70c 2.6828E-05
24050.70c 7.1558E-04
24052.70c 1.3799E-02
24053.70c 1.5646E-03
24054.70c 3.8949E-04
26054.70c 3.4310E-03
26056.70c 5.3338E-02
26057.70c 1.2212E-03
26058.70c 1.6283E-04
28058.70c 5.5340E-03
28060.70c 2.1157E-03
28061.70c 9.1599E-05
28062.70c 2.9101E-04
28064.70c 7.3766E-05
29063.70c 1.5536E-04
29065.70c 6.9244E-05

mt2  fe56.12t
c 
c ***** material 3 water
m3    1001.70c 6.6735-2

8016.70c 3.3367-2 
mt3  lwtr.10t
c 
c ****material 4 graphite
m4    6000.70c 8.5235-2 
mt4 grph.10t
c 
c ****material 5 poly
m5   5010.70c 3.1268-4

5011.70c 1.2665-3 
6000.70c 3.9354-2
1001.70c 7.8708-2 

mt5 poly.10t
print

IEU-SOL-THERM-001, Case2 w/ ENDF7 x-sections
and thermal S(a,b)
c *** channel under solution
c      channel void
1  0 ((-9 -12):(-8 12 -23)) imp:n=1 $ first 
channel
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2 like 1 but trcl=(5.3 -5.3 0)
3 like 1 but trcl=(-5.3 5.3 0)
c 
c      channel thickness
11 2 8.69368-2 ((-10 9 -12):(-11 8 12 -23))
imp:n=1
12 like 11 but trcl=(5.3 -5.3 0)
13 like 11 but trcl=(-5.3 5.3 0)
c *** supply pipe
50 3 1.00102-1 -14 -23 16 imp:n=1
51 2 8.69368-2 14 -15 -23 16 imp:n=1
c *** outlet pipe
52 3 1.00102-1 -17 -23 19 imp:n=1 
53 2 8.69368-2 17 -18 -23 19 imp:n=1
c ***** Core
c   inside vessel solution
4  1 9.8344-2  ((-1 -6):(-3 -13 6)) 

#1 #2 #3 #11 #12 #13 
#50 #51 #52 #53 
#109 #120 #121 #122 #123
imp:n=1

c   inside vessel void      
41 0 -3 13 -21

#1 #2 #3 #11 #12 #13  
#119 #120 #121 #122 #123

#50 #51 #52 #53 imp:n=1  
c
c **** Core  thickness
5  2 8.69368-2 (-2 1 -6):(3 -4 -21 6) 
imp:n=1 $ core thickness
c 
c *****lid
9  2 8.69368-2 -4 21 -7

#1 #2 #3  #11 #12 #13 
#50 #51 #52 #53
imp:n=1 $ vessel lid

c
c *****spiral
c in solution
100 3 1.00102-1 -100 -106      u=3 imp:n=1
101 2 8.69368-2  100 -101 -106 u=3 imp:n=1
102 3 1.00102-1 -102 106       u=3 imp:n=1
103 2 8.69368-2  102 -103 106  u=3 imp:n=1
105 1 9.8344-2  (101 -106):(103 106) u=3 
imp:n=1
106 0 124 -125 lat=1 fill=3 u=2 imp:n=1 
109 0 -130 131 134 -135 fill=2 imp:n=1
c in between
120 3 1.00102-1 -120 -106      imp:n=1
121 2 8.69368-2  120 -121 -106 imp:n=1
122 3 1.00102-1 -122 106       imp:n=1
123 2 8.69368-2  122 -123 106  imp:n=1
c in void
110 3 1.00102-1 -100 -106      u=4 imp:n=1
111 2 8.69368-2  100 -101 -106 u=4 imp:n=1
112 3 1.00102-1 -102 106       u=4 imp:n=1
113 2 8.69368-2  102 -103 106  u=4 imp:n=1
115 0 (101 -106):(103 106)  u=4 imp:n=1
116 0 124 -125 lat=1 fill=4 u=5 imp:n=1 
119 0 -130 131 144 -145 fill=5 imp:n=1
c 
c channel 4
300 0 -600 -5 1000 imp:n=1
c chanel 5 6 7 8 9
200 0 -700 -5 50 imp:n=1
201 like 200 but trcl=(20 0 0)
202 like 200 but trcl=(50 0 0)
203 like 200 but trcl=(50 -20.5 0)
c vertical channel

204 0 -800 801 -802 803 804 -401 imp:n=1 
c 
c cleareance
250 0 -20 4 6 -5 imp:n=1
c ****** Graphite reflector
c 
400 4 8.5235-2  ((-302 -500):(500 -304))

((303 -500):(305 500)) -301 300 -5
1000

#1 #2 #3 #4 #41 #5 #9  #11 #12 #13  
#250

#50 #51 #52 #53 #109 #119 #120 #121 
#122 #123

#300 #200 #201 #202 #203 #204 
imp:n=1

C *****Shield     
500 5 1.1964-1

(((302 -500):(304 500)):301:
-300:((-303 -500):(-305 500)) )

-402 403 400 -401 -5 1000 
#1 #2 #3 #4 #41 #5 
#50 #51 #52 #53 #204 imp:n=1

C *** UPPER PLATE
520  2   8.69368-2 -24 22 -402 403 400 -401

#1 #2 #3  #11 #12 #13 
#50 #51 #52 #53 imp:n=1

c **** VOid
600 0 5 -22 -402 403 400 -401

#9 #1 #2 #3  #11 #12 #13  #41 #5
#50 #51 #52 #53 imp:n=1      

1000 0 402:-403:-400:401:24:-1000  imp:n=0 $ 
outside

1  sz 60.15 15.25 $ inner bot of the core 
vessel
2  sz 60.15 15.75 $ outer bot of the core 
vessel
3  cz 15.25 $ inner cylinder of the core 
vessel
4  cz 15.75 $ outer cylinder of the core 
vessel
5  pz 110   $ top of the core vessel  
6  pz 60.15 $ separation between the sphere 
and the cylin
7  pz 116.4 $ top of the lid
8  cz 2.4       $ inner chanel in the vessel
9  sz 50.5 2.4 $ inner bot of the channel
10 sz 50.5 2.6 $ outer bot of the channel
11 cz 2.6 $ channel thickness
12 pz 50.5 $ separation between the sphere 
and the cylin channel
c 
13 pz 78.398 $ height of the core (44.9+hc)
c 
14 c/z -2.82 10.53 0.3
15 c/z -2.82 10.53 0.5
16 pz 56.9
17 c/z 2.82 -10.53 0.3
18 c/z 2.82 -10.53 0.5
19 pz 97.9
20 cz 17.25
21 pz 110.5
22 pz 119
23 pz 120.3
24 pz 124
c  ***torus inner
100 tz 0 0 56.9 13.75 0.3 0.3
101 tz 0 0 56.9 13.75 0.5 0.5
102 tz 0 0 57.9 13.75 0.3 0.3
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103 tz 0 0 57.9 13.75 0.5 0.5
106 p 210.6 56.4 0 0
120 tz 0 0 76.9 13.75 0.3 0.3
121 tz 0 0 76.9 13.75 0.5 0.5
122 tz 0 0 77.9 13.75 0.3 0.3
123 tz 0 0 77.9 13.75 0.5 0.5
124 pz 56.4
125 pz 58.4
130 cz 14.25
131 cz 13.25
134 pz 56.4
135 pz 76.4
144 pz 78.4
145 pz 98.4
c 
c ********* graphite
300 px -75
301 px  75
400 px -80
401 px  80
500 px -25
302 py 65
303 py -65
304 py  66
305 py -66
402 py  69
403 py -69
1000 pz 0
50 pz 35
c channel 4
600 c/z -62.5 28.5 5.7
700 c/z -15.0 31.5 5.7
c vertical channel
800 pz  60
801 pz  46
802 py -18
803 py -32
804 px  00

kcode  7500 1.0 50 500
ksrc   3 3 50
c **** material 1 solution
m1     92234.70c 1.5124-6

92235.70c 2.0281-4 
92236.70c 2.0456-6
92238.70c 7.6310-4 
1001.70c 6.0312-2
8016.70c 3.6063-2 

16032.70c 9.9959-4
mt1  lwtr.10t
c 
c **** material 2 vessel
m2 6000.70c 3.1687-4

25055.70c 1.7319-3
16032.70c 2.9669-5
15031.70c 5.3759-5 

c original m2 isotopes:
c      24000.50c 1.6469-2 
c      28000.50c 8.1061-3
c      22000.50c 4.9681-4 
c      14000.50c 1.3551-3 
c      29000.50c 2.2460-4
c 26000.55c 5.8153-2 
c replacements for ENDF7:

14028.70c 1.2498E-03
14029.70c 6.3283E-05
14030.70c 4.2008E-05
22046.70c 3.9745E-05
22047.70c 3.6267E-05

22048.70c 3.6665E-04
22049.70c 2.7325E-05
22050.70c 2.6828E-05
24050.70c 7.1558E-04
24052.70c 1.3799E-02
24053.70c 1.5646E-03
24054.70c 3.8949E-04
26054.70c 3.4310E-03
26056.70c 5.3338E-02
26057.70c 1.2212E-03
26058.70c 1.6283E-04
28058.70c 5.5340E-03
28060.70c 2.1157E-03
28061.70c 9.1599E-05
28062.70c 2.9101E-04
28064.70c 7.3766E-05
29063.70c 1.5536E-04
29065.70c 6.9244E-05

mt2  fe56.12t
c 
c ***** material 3 water
m3    1001.70c 6.6735-2

8016.70c 3.3367-2 
mt3  lwtr.10t
c 
c ****material 4 graphite
m4    6000.70c 8.5235-2 
mt4 grph.10t
c 
c ****material 5 poly
m5   5010.70c 3.1268-4

5011.70c 1.2665-3 
6000.70c 3.9354-2
1001.70c 7.8708-2 

mt5 poly.10t
print

IEU-SOL-THERM-001, Case3 w/ ENDF7 x-sections
and thermal S(a,b)
c *** channel under solution
c      channel void
1  0 ((-9 -12):(-8 12 -23)) imp:n=1 $ first 
channel
2 like 1 but trcl=(5.3 -5.3 0)
3 like 1 but trcl=(-5.3 5.3 0)
c 
c      channel thickness
11 2 8.69368-2 ((-10 9 -12):(-11 8 12 -23))
imp:n=1
12 like 11 but trcl=(5.3 -5.3 0)
13 like 11 but trcl=(-5.3 5.3 0)
c *** supply pipe
50 3 1.00102-1 -14 -23 16 imp:n=1
51 2 8.69368-2 14 -15 -23 16 imp:n=1
c *** outlet pipe
52 3 1.00102-1 -17 -23 19 imp:n=1 
53 2 8.69368-2 17 -18 -23 19 imp:n=1
c ***** Core
c   inside vessel solution
4  1 9.8344-2  ((-1 -6):(-3 -13 6)) 

#1 #2 #3 #11 #12 #13 
#50 #51 #52 #53 
#109 #120 #121 #122 #123
imp:n=1

c   inside vessel void
41 0 -3 13 -21
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#1 #2 #3 #11 #12 #13  
#119 #120 #121 #122 #123

#50 #51 #52 #53 imp:n=1  
c
c **** Core  thickness
5  2 8.69368-2 (-2 1 -6):(3 -4 -21 6) 
imp:n=1 $ core thickness
c 
c *****lid
9  2 8.69368-2 -4 21 -7

#1 #2 #3  #11 #12 #13 
#50 #51 #52 #53
imp:n=1 $ vessel lid

c
c *****spiral
c in solution
100 3 1.00102-1 -100 -106      u=3 imp:n=1
101 2 8.69368-2  100 -101 -106 u=3 imp:n=1
102 3 1.00102-1 -102 106       u=3 imp:n=1
103 2 8.69368-2  102 -103 106  u=3 imp:n=1
105 1 9.8344-2  (101 -106):(103 106) u=3 
imp:n=1
106 0 124 -125 lat=1 fill=3 u=2 imp:n=1 
109 0 -130 131 134 -135 fill=2 imp:n=1
c in between
120 3 1.00102-1 -120 -106      imp:n=1
121 2 8.69368-2  120 -121 -106 imp:n=1
122 3 1.00102-1 -122 106       imp:n=1
123 2 8.69368-2  122 -123 106  imp:n=1
c in void
110 3 1.00102-1 -100 -106      u=4 imp:n=1
111 2 8.69368-2  100 -101 -106 u=4 imp:n=1
112 3 1.00102-1 -102 106       u=4 imp:n=1
113 2 8.69368-2  102 -103 106  u=4 imp:n=1
115 0 (101 -106):(103 106)  u=4 imp:n=1
116 0 124 -125 lat=1 fill=4 u=5 imp:n=1 
119 0 -130 131 144 -145 fill=5 imp:n=1
c 
c channel 4
300 0 -600 -5 1000 imp:n=1
c chanel 5 6 7 8 9
200 0 -700 -5 50 imp:n=1
201 like 200 but trcl=(20 0 0)
202 like 200 but trcl=(50 0 0)
203 like 200 but trcl=(50 -20.5 0)
c vertical channel
204 0 -800 801 -802 803 804 -401 imp:n=1
c 
c cleareance
250 0 -20 4 6 -5 imp:n=1
c ****** Graphite reflector
c 
400 4 8.5235-2  ((-302 -500):(500 -304))

((303 -500):(305 500)) -301 300 -5
1000

#1 #2 #3 #4 #41 #5 #9  #11 #12 #13  
#250 

#50 #51 #52 #53 #109 #119 #120 #121 
#122 #123

#300 #200 #201 #202 #203 #204 
imp:n=1

C *****Shield     
500 5 1.1964-1

(((302 -500):(304 500)):301:
-300:((-303 -500):(-305 500)) )
-402 403 400 -401 -5 1000 
#1 #2 #3 #4 #41 #5 
#50 #51 #52 #53 #204 imp:n=1 

C *** UPPER PLATE

520  2   8.69368-2 -24 22 -402 403 400 -401
#1 #2 #3  #11 #12 #13 
#50 #51 #52 #53 imp:n=1

c **** VOid
600 0 5 -22 -402 403 400 -401

#9 #1 #2 #3  #11 #12 #13  #41 #5
#50 #51 #52 #53 imp:n=1      

1000 0 402:-403:-400:401:24:-1000  imp:n=0 $ 
outside

1  sz 60.15 15.25 $ inner bot of the core 
vessel
2  sz 60.15 15.55 $ outer bot of the core 
vessel
3  cz 15.25 $ inner cylinder of the core 
vessel
4  cz 15.55 $ outer cylinder of the core 
vessel
5  pz 110   $ top of the core vessel  
6  pz 60.15 $ separation between the sphere 
and the cylin
7  pz 116.6 $ top of the lid
8  cz 2.4       $ inner chanel in the vessel
9  sz 50.5 2.4 $ inner bot of the channel
10 sz 50.5 2.6 $ outer bot of the channel
11 cz 2.6       $ channel thickness
12 pz 50.5 $ separation between the sphere 
and the cylin channel
c 
13 pz 77.151 $ height of the core (44.9+hc)
c 
14 c/z -2.82 10.53 0.3
15 c/z -2.82 10.53 0.5
16 pz 56.9
17 c/z 2.82 -10.53 0.3
18 c/z 2.82 -10.53 0.5
19 pz 97.9
20 cz 17.55
21 pz 110.5
22 pz 119
23 pz 120.5
24 pz 124
c  ***torus inner
100 tz 0 0 56.9 13.75 0.3 0.3
101 tz 0 0 56.9 13.75 0.5 0.5
102 tz 0 0 57.9 13.75 0.3 0.3
103 tz 0 0 57.9 13.75 0.5 0.5
106 p 210.6 56.4 0 0 
120 tz 0 0 76.9 13.75 0.3 0.3
121 tz 0 0 76.9 13.75 0.5 0.5
122 tz 0 0 77.9 13.75 0.3 0.3
123 tz 0 0 77.9 13.75 0.5 0.5
124 pz 56.4
125 pz 58.4
130 cz 14.25
131 cz 13.25
134 pz 56.4
135 pz 76.4
144 pz 78.4
145 pz 98.4
c 
c ********* graphite
300 px -75
301 px  75
400 px -80
401 px  80
500 px -25
302 py  65 
303 py -65
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304 py  66
305 py -66
402 py  69
403 py -69
1000 pz 0
50 pz 35
c channel 4
600 c/z -62.5 28.5 5.7
700 c/z -15.0 31.5 5.7
c vertical channel
800 pz  60
801 pz  46
802 py -18
803 py -32
804 px 00

kcode  7500 1.0 50 500
ksrc   3 3 50
c **** material 1 solution
m1     92234.70c 1.5124-6

92235.70c 2.0281-4 
92236.70c 2.0456-6
92238.70c 7.6310-4 
1001.70c 6.0312-2
8016.70c 3.6063-2 

16032.70c 9.9959-4
mt1  lwtr.10t
c 
c **** material 2 vessel
m2     6000.70c 3.1687-4

25055.70c 1.7319-3
16032.70c 2.9669-5
15031.70c 5.3759-5 

c original m2 isotopes:
c      24000.50c 1.6469-2 
c      28000.50c 8.1061-3
c      22000.50c 4.9681-4 
c 14000.50c 1.3551-3 
c      29000.50c 2.2460-4
c      26000.55c 5.8153-2 
c replacements for ENDF7:

14028.70c 1.2498E-03
14029.70c 6.3283E-05
14030.70c 4.2008E-05
22046.70c 3.9745E-05
22047.70c 3.6267E-05
22048.70c 3.6665E-04
22049.70c 2.7325E-05
22050.70c 2.6828E-05
24050.70c 7.1558E-04
24052.70c 1.3799E-02
24053.70c 1.5646E-03
24054.70c 3.8949E-04
26054.70c 3.4310E-03
26056.70c 5.3338E-02
26057.70c 1.2212E-03
26058.70c 1.6283E-04
28058.70c 5.5340E-03
28060.70c 2.1157E-03
28061.70c 9.1599E-05
28062.70c 2.9101E-04
28064.70c 7.3766E-05
29063.70c 1.5536E-04
29065.70c 6.9244E-05

mt2  fe56.12t
c 
c ***** material 3 water
m3    1001.70c 6.6735-2

8016.70c 3.3367-2 

mt3  lwtr.10t
c 
c ****material 4 graphite
m4    6000.70c 8.5235-2 
mt4 grph.10t
c 
c ****material 5 poly
m5   5010.70c 3.1268-4

5011.70c 1.2665-3 
6000.70c 3.9354-2
1001.70c 7.8708-2 

mt5 poly.10t 
print

IEU-SOL-THERM-001, Case4 w/ ENDF7 x-sections
and thermal S(a,b)
c *** channel under solution
c      channel void
1  0 ((-9 -12):(-8 12 -23)) imp:n=1 $ first 
channel
2 like 1 but trcl=(5.3 -5.3 0)
3 like 1 but trcl=(-5.3 5.3 0)
c 
c      channel thickness
11 2 8.69368-2 ((-10 9 -12):(-11 8 12 -23))
imp:n=1
12 like 11 but trcl=(5.3 -5.3 0)
13 like 11 but trcl=(-5.3 5.3 0)
c *** supply pipe
50 3 1.00102-1 -14 -23 16 imp:n=1
51 2 8.69368-2 14 -15 -23 16 imp:n=1
c *** outlet pipe
52 3 1.00102-1 -17 -23 19 imp:n=1 
53 2 8.69368-2 17 -18 -23 19 imp:n=1
c ***** Core
c   inside vessel solution
4  1 9.77430-2  ((-1 -6):(-3 -13 6)) 

#1 #2 #3 #11 #12 #13 
#50 #51 #52 #53 
#109 #120 #121 #122 #123
imp:n=1

c   inside vessel void
41 0 -3 13 -21

#1 #2 #3 #11 #12 #13  
#119 #120 #121 #122 #123

#50 #51 #52 #53 imp:n=1  
c
c **** Core  thickness
5  2 8.69368-2 (-2 1 -6):(3 -4 -21 6) 
imp:n=1 $ core thickness
c 
c *****lid
9  2 8.69368-2 -4 21 -7

#1 #2 #3  #11 #12 #13 
#50 #51 #52 #53
imp:n=1 $ vessel lid

c
c *****spiral
c in solution
100 3 1.00102-1 -100 -106      u=3 imp:n=1
101 2 8.69368-2  100 -101 -106 u=3 imp:n=1
102 3 1.00102-1 -102 106       u=3 imp:n=1
103 2 8.69368-2  102 -103 106  u=3 imp:n=1
105 1 9.77430-2  (101 -106):(103 106) u=3 
imp:n=1
106 0 124 -125 lat=1 fill=3 u=2 imp:n=1 
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109 0 -130 131 134 -135 fill=2 imp:n=1
c in between
120 3 1.00102-1 -120 -106      imp:n=1
121 2 8.69368-2  120 -121 -106 imp:n=1
122 3 1.00102-1 -122 106       imp:n=1
123 2 8.69368-2  122 -123 106  imp:n=1
c in void
110 3 1.00102-1 -100 -106      u=4 imp:n=1
111 2 8.69368-2  100 -101 -106 u=4 imp:n=1
112 3 1.00102-1 -102 106       u=4 imp:n=1
113 2 8.69368-2  102 -103 106  u=4 imp:n=1
115 0 (101 -106):(103 106)  u=4 imp:n=1
116 0 124 -125 lat=1 fill=4 u=5 imp:n=1 
119 0 -130 131 144 -145 fill=5 imp:n=1
c 
c channel 4
300 0 -600 -5 1000 imp:n=1
c chanel 5 6 7 8 9
200 0 -700 -5 50 imp:n=1
201 like 200 but trcl=(20 0 0)
202 like 200 but trcl=(50 0 0)
203 like 200 but trcl=(50 -20.5 0)
c vertical channel
204 0 -800 801 -802 803 804 -401 imp:n=1
c 
c cleareance
250 0 -20 4 6 -5 imp:n=1
c ****** Graphite reflector
c 
400 4 8.5235-2  ((-302 -500):(500 -304))

((303 -500):(305 500)) -301 300 -5
1000

#1 #2 #3 #4 #41 #5 #9  #11 #12 #13  
#250

#50 #51 #52 #53 #109 #119 #120 #121 
#122 #123

#300 #200 #201 #202 #203 #204 
imp:n=1

C *****Shield     
500 5 1.1964-1

(((302 -500):(304 500)):301:
-300:((-303 -500):(-305 500)) )

-402 403 400 -401 -5 1000 
#1 #2 #3 #4 #41 #5 
#50 #51 #52 #53 #204 imp:n=1 

C *** UPPER PLATE
520  2   8.69368-2 -24 22 -402 403 400 -401

#1 #2 #3  #11 #12 #13 
#50 #51 #52 #53 imp:n=1

c **** VOid
600 0 5 -22 -402 403 400 -401

#9 #1 #2 #3  #11 #12 #13  #41 #5
#50 #51 #52 #53 imp:n=1      

1000 0 402:-403:-400:401:24:-1000  imp:n=0 $ 
outside

1  sz 60.15 15.25 $ inner bot of the core 
vessel
2  sz 60.15 15.75 $ outer bot of the core 
vessel
3  cz 15.25 $ inner cylinder of the core 
vessel
4  cz 15.75 $ outer cylinder of the core 
vessel
5  pz 110   $ top of the core vessel
6  pz 60.15 $ separation between the sphere 
and the cylin
7  pz 116.4 $ top of the lid
8  cz 2.4       $ inner chanel in the vessel

9  sz 50.5 2.4 $ inner bot of the channel
10 sz 50.5 2.6 $ outer bot of the channel
11 cz 2.6       $ channel thickness
12 pz 50.5 $ separation between the sphere 
and the cylin channel
c 
13 pz 73.956 $ height of the core (44.9+hc)
c 
14 c/z -2.82 10.53 0.3
15 c/z -2.82 10.53 0.5
16 pz 56.9
17 c/z 2.82 -10.53 0.3
18 c/z 2.82 -10.53 0.5
19 pz 97.9
20 cz 17.25
21 pz 110.5
22 pz 119
23 pz 120.3
24 pz 124
c  ***torus inner
100 tz 0 0 56.9 13.75 0.3 0.3
101 tz 0 0 56.9 13.75 0.5 0.5
102 tz 0 0 57.9 13.75 0.3 0.3
103 tz 0 0 57.9 13.75 0.5 0.5
106 p 210.6 56.4 0 0
120 tz 0 0 72.9 13.75 0.3 0.3
121 tz 0 0 72.9 13.75 0.5 0.5
122 tz 0 0 73.9 13.75 0.3 0.3
123 tz 0 0 73.9 13.75 0.5 0.5
124 pz 56.4
125 pz 58.4
130 cz 14.25
131 cz 13.25
134 pz 56.4
135 pz 72.4
144 pz 74.4
145 pz 98.4
c 
c ********* graphite
300 px -75
301 px  75
400 px -80
401 px  80
500 px -25
302 py  65 
303 py -65
304 py  66
305 py -66
402 py  69
403 py -69
1000 pz 0
50 pz 35
c channel 4
600 c/z -62.5 28.5 5.7
700 c/z -15.0 31.5 5.7
c vertical channel
800 pz  60
801 pz  46
802 py -18
803 py -32
804 px  00

kcode  7500 1.0 50 500
ksrc   3 3 50
c **** material 1 solution
m1     92234.70c 1.9983-6

92235.70c 2.6798-4 
92236.70c 2.7028-6
92238.70c 1.0083-3 
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1001.70c 5.8250-2
8016.70c 3.6901-2 

16032.70c 1.3111-3
mt1  lwtr.10t
c 
c **** material 2 vessel
m2     6000.70c 3.1687-4

25055.70c 1.7319-3
16032.70c 2.9669-5
15031.70c 5.3759-5 

c original m2 isotopes:
c      24000.50c 1.6469-2 
c 28000.50c 8.1061-3
c      22000.50c 4.9681-4 
c      14000.50c 1.3551-3 
c      29000.50c 2.2460-4
c      26000.55c 5.8153-2 
c replacements for ENDF7:

14028.70c 1.2498E-03
14029.70c 6.3283E-05
14030.70c 4.2008E-05
22046.70c 3.9745E-05
22047.70c 3.6267E-05
22048.70c 3.6665E-04
22049.70c 2.7325E-05
22050.70c 2.6828E-05
24050.70c 7.1558E-04
24052.70c 1.3799E-02
24053.70c 1.5646E-03
24054.70c 3.8949E-04
26054.70c 3.4310E-03
26056.70c 5.3338E-02
26057.70c 1.2212E-03
26058.70c 1.6283E-04
28058.70c 5.5340E-03
28060.70c 2.1157E-03
28061.70c 9.1599E-05
28062.70c 2.9101E-04
28064.70c 7.3766E-05
29063.70c 1.5536E-04
29065.70c 6.9244E-05

mt2  fe56.12t 
c 
c ***** material 3 water
m3    1001.70c 6.6735-2

8016.70c 3.3367-2 
mt3  lwtr.10t
c 
c ****material 4 graphite
m4    6000.70c 8.5235-2 
mt4 grph.10t
c 
c ****material 5 poly
m5   5010.70c 3.1268-4

5011.70c 1.2665-3 
6000.70c 3.9354-2
1001.70c 7.8708-2 

mt5 poly.10t 
print

Proserpine case1, 36.588g U235/L (Table 1) 
c Benchmark HEU-SOL-THERM-046, h(crit) = 
surface 1 = Table 1 & 32
c Dimensions & materials from HEU-SOL-THERM-
046 sections 3.1 - 3.3

1   1 0.100174 -2 -1           imp:n=1  $ 
solution in cylindrical part of tank
2   1 0.100174   -3              imp:n=1  $ 
solution in tapered base of tank
3   1 0.100174   -4              imp:n=1  $ 
solution in drain tube
4   2 4.3243E-02  3 -5  7        imp:n=1  $ 
Zircaloy-2 tapered base of tank
5   2 4.3243E-02  2  3 -6 8 14   imp:n=1  $ 
Zircaloy-2 cylindrical part of tank
6   2 4.3243E-02  4 -7           imp:n=1  $ 
Zircaloy-2 drain tube
7   3 5.3248E-05 -8  1           imp:n=1  $ 
air above solution
8   3 5.3248E-05 -9  6 5 10      imp:n=1  $ 
air around Zircaloy-2 tank
9   3 5.3248E-05 -10 5 7         imp:n=1  $ 
air around Zircaloy-2 tube
10  4 5.9544E-02 -11 9 12        imp:n=1  $ 
Al-alloy tank
11  4 5.9544E-02 -12 10          imp:n=1  $ 
Al-alloy tube
12  4 5.9544E-02 -13 11          imp:n=1  $ 
Al-alloy tank lip
13  2 4.3243E-02 -14 8           imp:n=1  $ 
Zircaloy-2 tank lip
14  5 7.7673E-02 -15 8           imp:n=1  $ 
Teflon gasket/tank lip
15  4 5.9544E-02 -16 17 19 21    imp:n=1  $ 
Al-alloy tank cover
16  4 5.9544E-02 -17 18          imp:n=1  $ 
Al-alloy center top tube (#1)
17  4 5.9544E-02 -19 20          imp:n=1  $ 
Al-alloy center top tube (#2)
18  4 5.9544E-02 -21 22          imp:n=1  $ 
Al-alloy center top tube (#3)
19  3 5.3248E-05 -18             imp:n=1 $
air in tube #1
20  3 5.3248E-05 -20             imp:n=1  $ 
air in tube #2
21  3 5.3248E-05 -22             imp:n=1  $ 
air in tube #3
30  6 1.4204E-01 -30 11 12 13 14 15 16 17 19 
21
                  41 43 47 49 50 51  imp:n=1
$ BeO section #1
31  6 1.4204E-01 -31 30 12 17 19 21
                  41 43 47 49    imp:n=1  $ 
BeO section #2
32  6 1.4204E-01 -32 31 41 43    imp:n=1  $ 
BeO section #3
33  6 1.4204E-01 -33 17 19 21    imp:n=1  $ 
BeO top section #4
34  4 5.9544E-02 -34 17 19 21    imp:n=1  $ 
Al-alloy BeO cover
35  7 8.2737E-02 -35 12 17 19 21 30 31 32 33 
34

41 43 44 45 47 49 50 51 52 53  imp:n=1  
$ Graphite
40  3 5.3248E-05 -40             imp:n=1  $ 
air, reflector channel #1
41  4 5.9544E-02 -41 40          imp:n=1  $ 
Al-alloy, reflector channel #1
42  3 5.3248E-05 -42             imp:n=1  $ 
air, reflector channel #2
43  4 5.9544E-02 -43 42          imp:n=1  $ 
Al-alloy, reflector channel #2
44  3 5.3248E-05 -44             imp:n=1  $ 
air, reflector channel #3
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45  3 5.3248E-05 -45 imp:n=1  $ 
air, reflector channel #4
46  3 5.3248E-05 -46             imp:n=1  $ 
air, reflector channel #5
47  4 5.9544E-02 -47 46          imp:n=1  $ 
Al-alloy, reflector channel #5
48  3 5.3248E-05 -48             imp:n=1  $ 
air, reflector channel #6
49  4 5.9544E-02 -49 48          imp:n=1  $ 
Al-alloy, reflector channel #6
50  3 5.3248E-05 -50 11          imp:n=1  $ 
air, reflector channel #7
51  3 5.3248E-05 -51 11          imp:n=1  $ 
air, reflector channel #8
52  3 5.3248E-05 -52             imp:n=1  $
air, reflector channel #9
53  3 5.3248E-05 -53             imp:n=1  $ 
air, reflector channel #10
99  0             35             imp:n=0  $ 
outside world

1   pz  23.875                            $ 
critical h of solution from base of tapered 
base
2 rcc 0 0 0.87     0 0 23.005     12.5  $ 
solution in cylindrical part of tank (max 
critical h)
3   trc 0 0 0        0 0  0.87  0.3 12.5  $ 
solution in tapered base
4   rcc 0 0 0        0 0 -80.5       0.3  $ 
solution in drain tube
5   trc 0 0 -0.0931  0 0 0.87  0.4 12.6  $ 
Zircaloy-2 tank tapered base
6   rcc 0 0 0.7769   0 0 29.0       12.6  $ 
Zircaloy-2 cylindrical tank 
7   rcc 0 0 0        0 0 -80.5       0.4  $ 
Zircaloy-2 drain tube
8   rcc 0 0 30.7     0 0 -15.16     12.5  $ 
air above solution (min critical h)
9   rcc 0 0 -0.3     0 0 30.0       12.9  $ 
air around Zircaloy-2 tank
10  rcc 0 0 0        0 0 -80.5       0.7  $ 
air around Zircaloy-2 drain tube
11  rcc 0 0 -0.5     0 0 30.2       13.1  $ 
Al-alloy tank
12  rcc 0 0 -0.3     0 0 -80.2       0.9  $ 
Al-alloy drain tube
13  rpp -15 15 -15 15  29.5 29.7        $ 
Al-alloy tank lip
14  rpp -15 15 -15 15  29.7 29.8        $ 
Zircaloy-2 tank lip
15  rpp -15 15 -15 15  29.8 30.7        $ 
Teflon gasket/tank lip
16  rpp -15 15 -15 15  30.7 33.5   $
Al-alloy tank cover
17  rcc    0  0  30.7    0 0 80    1.0    $ 
Al-alloy center top tube #1 OD
18  rcc    0  0  30.7    0 0 80    0.9    $ 
Al-alloy center top tube #1 ID
19  rcc   10  0  30.7    0 0 80    1.0    $ 
Al-alloy 2nd 2cmOD top tube #2
20  rcc   10  0  30.7    0 0 80    0.9    $ 
Al-alloy 2nd 2cmOD top tube #2 ID
21  rcc -10  0  30.7    0 0 80    0.5    $ 
Al-alloy 1cmOD top tube #3
22  rcc -10  0  30.7    0 0 80    0.4    $ 
Al-alloy 1cmOD top tube #3 ID
30  rpp -40 40 -25 25 -20.5  50.7      $
BeO reflector section #1

31  rpp -30 30 -35 35 -30.5  60.7      $ 
BeO reflector section #2
32  rpp -20 20 -40 40 -30.5  60.7      $ 
BeO reflector section #3
33  rpp -15 15 -15 15   60.7  63.2      $ 
BeO reflector section #4 (top/cover) 
34  rpp -20 20 -20 20   63.2  65.2      $ 
Al-alloy BeO reflector top/cover 
35  rpp -90 90 -90 90 -80.5 110.7      $ 
Graphite reflector 
40  rcc   15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #1 ID
41  rcc   15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #1 OD
42  rcc -15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #2 ID
43  rcc -15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #2 OD
44  rcc   50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #3 ID
45  rcc -50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #4 ID
46  rcc   25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #5 ID
47  rcc   25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #5 OD
48  rcc -25 -90  14.5   0 180 0   0.6  $
air, y-axis channel #6 ID
49  rcc -25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #6 OD
50  rcc -90   0   9.5   180 0 0   0.9    $ 
air, x-axis channel #7 ID
51  rcc -90   0  19.5   180 0 0   0.6    $ 
air, x-axis channel #8 ID
52  rcc -90  50   9.5   180 0 0   2.5    $ 
air, x-axis channel #9 ID (assumed z, 
dimension not shown)
53  rcc -90 -50   9.5   180 0 0   2.5    $ 
air, x-axis channel #10 ID (assumed z, 
dimension not shown)

c UO2SO4 solution (mass density = 1.05607 
g/cc)
m1    92234.70c   8.0385E-07

92235.70c   9.3399E-05
92236.70c   1.8632E-07
92238.70c   9.4426E-06
1001.70c   6.6149E-02
8016.70c   3.3787E-02

16032.70c   1.3383E-04
mt1 lwtr.10t
c Zircaloy-2 (mass density = 6.56 g/cc)
m2    40090.70c   2.1893E-02

40091.70c   4.7743E-03
40092.70c   7.2977E-03
40094.70c   7.3955E-03
40096.70c   1.1915E-03
50112.70c   4.6806E-06
50114.70c   3.1365E-06
50115.70c   1.7371E-06
50116.70c   7.0113E-05
50117.70c   3.7059E-05
50118.70c   1.1687E-04
50119.70c   4.1402E-05
50120.70c   1.5726E-04
50122.70c   2.2342E-05
50124.70c   2.7939E-05
26054.70c   5.8429E-06
26056.70c   9.0833E-05
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26057.70c   2.0797E-06
26058.70c   2.7729E-07
24050.70c   3.3012E-06
24052.70c   6.3661E-05
24053.70c   7.2178E-06
24054.70c   1.7969E-06
28058.70c   2.2977E-05
28060.70c   8.7842E-06
28061.70c   3.8031E-07
28062.70c 1.2083E-06
28064.70c   3.0627E-07

mt2  fe56.12t
c air
m3     7014.70c   4.1985E-5 

8016.70c   1.1263E-5
c AL-alloy (mass density = 2.66 g/cc)
m4    13027.70c   5.7529E-02

12024.70c   1.5618E-03
12025.70c   1.9772E-04
12026.70c   2.1769E-04
26054.70c   6.0080E-07
26056.70c   9.3398E-06
26057.70c   2.1384E-07
26058.70c   2.8512E-08
14028.70c   1.8411E-05
14029.70c   9.3223E-07
14030.70c   6.1882E-07
22046.70c   1.6059E-07
22047.70c   1.4654E-07
22048.70c   1.4815E-06
22049.70c   1.1041E-07
22050.70c   1.0840E-07
25055.70c   8.7474E-07
23000.70c   9.4337E-07
30000.70c   4.2870E-06

mt4  al27.12t fe56.12t
c Teflon (mass density = 2.15 g/cc)
m5     6000.70c   2.5891E-02

9019.70c   5.1782E-02
c 
c BeO (mass density = 2.95 g/cc)
m6     4009.70c   7.0937E-02

8016.70c   7.0937E-02
13027.70c   9.8763E-06
26054.70c   9.3840E-08
26056.70c   1.4588E-06
26057.70c  3.3401E-08
26058.70c   4.4534E-09
14028.70c   2.9170E-06
14029.70c   1.4770E-07
14030.70c   9.8044E-08
12024.70c   2.8868E-07
12025.70c   3.6546E-08
12026.70c   4.0237E-08
25055.70c   3.2337E-08
48106.70c   5.9265E-11
48108.70c   4.2197E-11
48110.70c   5.9218E-10
48111.70c   6.0687E-10
48112.70c   1.1441E-09
48113.70c   5.7937E-10
48114.70c   1.3621E-09
48116.70c   3.5512E-10
47107.70c   4.2281E-09
47109.70c   3.9282E-09
29063.70c   1.9337E-07
29065.70c   8.6188E-08
82204.70c   3.6011E-10
82206.70c   6.1990E-09

82207.70c   5.6846E-09
82208.70c   1.3478E-08
28058.70c   6.1995E-08
28060.70c   2.3701E-08
28061.70c   1.0261E-09
28062.70c   3.2600E-09
28064.70c   8.2636E-10
6000.70c   1.4791E-04
5010.70c   9.8103E-09
5011.70c   3.9488E-08

mt6  be/o.10t o/be.10t al27.12t fe56.12t
c Graphite (mass density = 1.65 g/cc)
m7 6000.70c   8.2718E-02

5010.70c   3.6580E-09
5011.70c   1.4724E-08
1001.70c   1.6267E-05

11023.70c   8.2120E-07
20040.70c   7.2103E-07
20042.70c   4.8123E-09
20043.70c   1.0041E-09
20044.70c   1.5515E-08
20046.70c   2.9751E-11
20048.70c   1.3909E-09
62149.70c   1.1343E-10
22046.70c   8.3008E-09
22047.70c   7.5745E-09
22048.70c   7.6575E-08
22049.70c   5.7068E-09
22050.70c   5.6030E-09
26054.70c   2.0995E-09
26056.70c   3.2639E-08
26057.70c   7.4729E-10
26058.70c   9.9638E-11
42092.70c   1.5537E-08
42094.70c   9.6848E-09
42095.70c   1.6668E-08
42096.70c   1.7464E-08
42097.70c   9.9989E-09
42098.70c   2.5264E-08
42100.70c   1.0083E-08
23000.70c   6.2418E-07
17035.70c   7.4327E-08
17037.70c   2.3768E-08

mt7  grph.10t fe56.12t
kcode  10000 1.0 50 600
ksrc   0 0 5
print

Proserpine case2, 37.597g U235/L (Table 1) 
c Benchmark HEU-SOL-THERM-046, h(crit) = 
surface 1 = Table 1 & 32
c Dimensions & materials from HEU-SOL-THERM-
046 sections 3.1 - 3.3
1   1 0.100176   -2 -1           imp:n=1  $ 
solution in cylindrical part of tank
2   1 0.100176 -3              imp:n=1  $ 
solution in tapered base of tank
3   1 0.100176 -4              imp:n=1  $ 
solution in drain tube
4   2 4.3243E-02  3 -5  7        imp:n=1  $ 
Zircaloy-2 tapered base of tank
5   2 4.3243E-02  2  3 -6 8 14   imp:n=1  $ 
Zircaloy-2 cylindrical part of tank
6   2 4.3243E-02  4 -7           imp:n=1  $ 
Zircaloy-2 drain tube
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7   3 5.3248E-05 -8  1           imp:n=1  $ 
air above solution
8   3 5.3248E-05 -9  6 5 10      imp:n=1  $ 
air around Zircaloy-2 tank
9   3 5.3248E-05 -10 5 7         imp:n=1  $ 
air around Zircaloy-2 tube
10  4 5.9544E-02 -11 9 12        imp:n=1  $ 
Al-alloy tank
11  4 5.9544E-02 -12 10          imp:n=1  $ 
Al-alloy tube
12  4 5.9544E-02 -13 11          imp:n=1  $ 
Al-alloy tank lip
13  2 4.3243E-02 -14 8           imp:n=1  $ 
Zircaloy-2 tank lip
14  5 7.7673E-02 -15 8           imp:n=1  $ 
Teflon gasket/tank lip
15  4 5.9544E-02 -16 17 19 21    imp:n=1  $ 
Al-alloy tank cover
16  4 5.9544E-02 -17 18          imp:n=1  $ 
Al-alloy center top tube (#1)
17  4 5.9544E-02 -19 20          imp:n=1  $ 
Al-alloy center top tube (#2)
18  4 5.9544E-02 -21 22          imp:n=1  $ 
Al-alloy center top tube (#3)
19  3 5.3248E-05 -18             imp:n=1  $ 
air in tube #1
20  3 5.3248E-05 -20             imp:n=1  $ 
air in tube #2
21  3 5.3248E-05 -22             imp:n=1  $ 
air in tube #3
30  6 1.4204E-01 -30 11 12 13 14 15 16 17 19 
21
                  41 43 47 49 50 51  imp:n=1  
$ BeO section #1
31  6 1.4204E-01 -31 30 12 17 19 21
                  41 43 47 49    imp:n=1  $ 
BeO section #2
32  6 1.4204E-01 -32 31 41 43    imp:n=1  $ 
BeO section #3
33  6 1.4204E-01 -33 17 19 21    imp:n=1  $ 
BeO top section #4
34  4 5.9544E-02 -34 17 19 21    imp:n=1  $ 
Al-alloy BeO cover
35  7 8.2737E-02 -35 12 17 19 21 30 31 32 33 
34

41 43 44 45 47 49 50 51 52 53  imp:n=1  
$ Graphite
40  3 5.3248E-05 -40             imp:n=1  $ 
air, reflector channel #1
41  4 5.9544E-02 -41 40          imp:n=1  $ 
Al-alloy, reflector channel #1
42  3 5.3248E-05 -42             imp:n=1  $ 
air, reflector channel #2
43  4 5.9544E-02 -43 42          imp:n=1 $
Al-alloy, reflector channel #2
44  3 5.3248E-05 -44             imp:n=1  $ 
air, reflector channel #3
45  3 5.3248E-05 -45             imp:n=1  $ 
air, reflector channel #4
46  3 5.3248E-05 -46             imp:n=1  $ 
air, reflector channel #5
47  4 5.9544E-02 -47 46          imp:n=1  $ 
Al-alloy, reflector channel #5
48  3 5.3248E-05 -48             imp:n=1  $ 
air, reflector channel #6
49  4 5.9544E-02 -49 48          imp:n=1  $ 
Al-alloy, reflector channel #6
50  3 5.3248E-05 -50 11          imp:n=1  $ 
air, reflector channel #7

51  3 5.3248E-05 -51 11          imp:n=1  $ 
air, reflector channel #8
52  3 5.3248E-05 -52             imp:n=1  $ 
air, reflector channel #9
53  3 5.3248E-05 -53             imp:n=1  $ 
air, reflector channel #10
99  0             35   imp:n=0  $ 
outside world

1   pz  22.785                            $ 
critical h of solution from base of tapered 
base
2   rcc 0 0 0.87     0 0 23.005     12.5  $ 
solution in cylindrical part of tank (max 
critical h)
3   trc 0 0 0        0 0  0.87  0.3 12.5  $ 
solution in tapered base
4   rcc 0 0 0        0 0 -80.5       0.3  $ 
solution in drain tube
5   trc 0 0 -0.0931  0 0  0.87  0.4 12.6  $ 
Zircaloy-2 tank tapered base
6   rcc 0 0 0.7769   0 0 29.0       12.6  $ 
Zircaloy-2 cylindrical tank 
7   rcc 0 0 0        0 0 -80.5       0.4  $ 
Zircaloy-2 drain tube
8   rcc 0 0 30.7     0 0 -15.16     12.5  $ 
air above solution (min critical h)
9   rcc 0 0 -0.3     0 0 30.0       12.9  $ 
air around Zircaloy-2 tank
10  rcc 0 0 0        0 0 -80.5       0.7  $ 
air around Zircaloy-2 drain tube
11  rcc 0 0 -0.5     0 0 30.2       13.1  $ 
Al-alloy tank
12  rcc 0 0 -0.3     0 0 -80.2       0.9  $ 
Al-alloy drain tube
13  rpp -15 15 -15 15  29.5 29.7        $ 
Al-alloy tank lip
14  rpp -15 15 -15 15  29.7 29.8 $
Zircaloy-2 tank lip
15  rpp -15 15 -15 15  29.8 30.7        $ 
Teflon gasket/tank lip
16  rpp -15 15 -15 15  30.7 33.5        $ 
Al-alloy tank cover
17  rcc    0  0  30.7    0 0 80    1.0    $ 
Al-alloy center top tube #1 OD
18  rcc    0  0  30.7    0 0 80    0.9    $ 
Al-alloy center top tube #1 ID
19  rcc   10  0  30.7    0 0 80    1.0    $ 
Al-alloy 2nd 2cmOD top tube #2
20  rcc   10  0  30.7    0 0 80    0.9    $ 
Al-alloy 2nd 2cmOD top tube #2 ID
21  rcc -10  0  30.7    0 0 80    0.5    $ 
Al-alloy 1cmOD top tube #3
22  rcc -10  0  30.7    0 0 80    0.4    $ 
Al-alloy 1cmOD top tube #3 ID
30  rpp -40 40 -25 25 -20.5  50.7      $ 
BeO reflector section #1
31  rpp -30 30 -35 35 -30.5  60.7      $ 
BeO reflector section #2
32  rpp -20 20 -40 40 -30.5  60.7      $ 
BeO reflector section #3
33  rpp -15 15 -15 15   60.7  63.2      $ 
BeO reflector section #4 (top/cover) 
34  rpp -20 20 -20 20   63.2  65.2      $ 
Al-alloy BeO reflector top/cover 
35  rpp -90 90 -90 90 -80.5 110.7      $ 
Graphite reflector 
40  rcc   15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #1 ID
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41  rcc   15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #1 OD
42  rcc -15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #2 ID
43  rcc -15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #2 OD
44  rcc   50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #3 ID
45  rcc -50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #4 ID
46  rcc   25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #5 ID
47  rcc   25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #5 OD
48  rcc -25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #6 ID
49  rcc -25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #6 OD
50  rcc -90 0   9.5   180 0 0   0.9    $ 
air, x-axis channel #7 ID
51  rcc -90   0  19.5   180 0 0   0.6    $ 
air, x-axis channel #8 ID
52  rcc -90  50   9.5   180 0 0   2.5    $ 
air, x-axis channel #9 ID (assumed z, 
dimension not shown)
53  rcc -90 -50   9.5   180 0 0   2.5    $ 
air, x-axis channel #10 ID (assumed z, 
dimension not shown)

c UO2SO4 solution (mass density = 1.05759 
g/cc)
m1   92234.70c  8.2601E-07

92235.70c  9.5974E-05
92236.70c  1.9144E-07
92238.70c  9.7030E-06
1001.70c  6.6135E-02
8016.70c  3.3798E-02

16032.70c  1.3669E-04
mt1 lwtr.10t
c Zircaloy-2 (mass density = 6.56 g/cc)
m2    40090.70c   2.1893E-02

40091.70c   4.7743E-03
40092.70c   7.2977E-03
40094.70c   7.3955E-03
40096.70c   1.1915E-03
50112.70c   4.6806E-06
50114.70c   3.1365E-06
50115.70c   1.7371E-06
50116.70c   7.0113E-05
50117.70c   3.7059E-05
50118.70c   1.1687E-04
50119.70c   4.1402E-05
50120.70c   1.5726E-04
50122.70c   2.2342E-05
50124.70c   2.7939E-05
26054.70c   5.8429E-06
26056.70c   9.0833E-05
26057.70c   2.0797E-06
26058.70c   2.7729E-07
24050.70c   3.3012E-06
24052.70c   6.3661E-05
24053.70c   7.2178E-06
24054.70c 1.7969E-06
28058.70c   2.2977E-05
28060.70c   8.7842E-06
28061.70c   3.8031E-07
28062.70c   1.2083E-06
28064.70c   3.0627E-07

mt2  fe56.12t

c air
m3     7014.70c   4.1985E-5 

8016.70c   1.1263E-5
c AL-alloy (mass density = 2.66 g/cc)
m4    13027.70c   5.7529E-02

12024.70c   1.5618E-03
12025.70c   1.9772E-04
12026.70c   2.1769E-04
26054.70c   6.0080E-07
26056.70c   9.3398E-06
26057.70c   2.1384E-07
26058.70c   2.8512E-08
14028.70c   1.8411E-05
14029.70c   9.3223E-07
14030.70c   6.1882E-07
22046.70c   1.6059E-07
22047.70c   1.4654E-07
22048.70c   1.4815E-06
22049.70c   1.1041E-07
22050.70c   1.0840E-07
25055.70c   8.7474E-07
23000.70c   9.4337E-07
30000.70c   4.2870E-06

mt4  al27.12t fe56.12t
c Teflon (mass density = 2.15 g/cc)
m5     6000.70c   2.5891E-02

9019.70c   5.1782E-02
c 
c BeO (mass density = 2.95 g/cc)
m6     4009.70c   7.0937E-02

8016.70c 7.0937E-02
13027.70c   9.8763E-06
26054.70c   9.3840E-08
26056.70c   1.4588E-06
26057.70c   3.3401E-08
26058.70c   4.4534E-09
14028.70c   2.9170E-06
14029.70c   1.4770E-07
14030.70c   9.8044E-08
12024.70c   2.8868E-07
12025.70c   3.6546E-08
12026.70c   4.0237E-08
25055.70c   3.2337E-08
48106.70c   5.9265E-11
48108.70c   4.2197E-11
48110.70c   5.9218E-10
48111.70c   6.0687E-10
48112.70c   1.1441E-09
48113.70c   5.7937E-10
48114.70c   1.3621E-09
48116.70c   3.5512E-10
47107.70c   4.2281E-09
47109.70c   3.9282E-09
29063.70c   1.9337E-07
29065.70c   8.6188E-08
82204.70c   3.6011E-10
82206.70c   6.1990E-09
82207.70c   5.6846E-09
82208.70c   1.3478E-08
28058.70c   6.1995E-08
28060.70c   2.3701E-08
28061.70c   1.0261E-09
28062.70c   3.2600E-09
28064.70c   8.2636E-10
6000.70c   1.4791E-04
5010.70c   9.8103E-09 
5011.70c   3.9488E-08

mt6  be/o.10t o/be.10t al27.12t fe56.12t
c Graphite (mass density = 1.65 g/cc)
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m7     6000.70c   8.2718E-02
5010.70c   3.6580E-09
5011.70c   1.4724E-08
1001.70c   1.6267E-05

11023.70c   8.2120E-07
20040.70c   7.2103E-07
20042.70c   4.8123E-09
20043.70c   1.0041E-09
20044.70c   1.5515E-08
20046.70c   2.9751E-11
20048.70c   1.3909E-09
62149.70c   1.1343E-10
22046.70c   8.3008E-09
22047.70c   7.5745E-09
22048.70c   7.6575E-08
22049.70c   5.7068E-09
22050.70c   5.6030E-09
26054.70c   2.0995E-09
26056.70c   3.2639E-08
26057.70c   7.4729E-10
26058.70c   9.9638E-11
42092.70c   1.5537E-08
42094.70c   9.6848E-09
42095.70c   1.6668E-08
42096.70c   1.7464E-08
42097.70c   9.9989E-09
42098.70c   2.5264E-08
42100.70c   1.0083E-08
23000.70c   6.2418E-07
17035.70c   7.4327E-08
17037.70c   2.3768E-08

mt7  grph.10t fe56.12t
kcode  10000 1.0 50 600
ksrc   0 0 5
print

Proserpine case3, 38.224g U235/L (Table 1) 
c Benchmark HEU-SOL-THERM-046, h(crit) = 
surface 1 = Table 1 & 32
c Dimensions & materials from HEU-SOL-THERM-
046 sections 3.1 - 3.3
1   1 0.100177 -2 -1           imp:n=1  $ 
solution in cylindrical part of tank
2   1 0.100177   -3              imp:n=1  $ 
solution in tapered base of tank
3   1 0.100177   -4              imp:n=1  $ 
solution in drain tube
4   2 4.3243E-02  3 -5  7        imp:n=1  $ 
Zircaloy-2 tapered base of tank
5   2 4.3243E-02  2  3 -6 8 14   imp:n=1  $ 
Zircaloy-2 cylindrical part of tank
6   2 4.3243E-02  4 -7           imp:n=1  $ 
Zircaloy-2 drain tube
7   3 5.3248E-05 -8  1           imp:n=1  $ 
air above solution
8   3 5.3248E-05 -9  6 5 10      imp:n=1  $ 
air around Zircaloy-2 tank
9   3 5.3248E-05 -10 5 7         imp:n=1  $ 
air around Zircaloy-2 tube
10  4 5.9544E-02 -11 9 12        imp:n=1  $ 
Al-alloy tank
11  4 5.9544E-02 -12 10          imp:n=1  $ 
Al-alloy tube
12  4 5.9544E-02 -13 11          imp:n=1  $ 
Al-alloy tank lip

13  2 4.3243E-02 -14 8           imp:n=1  $ 
Zircaloy-2 tank lip
14  5 7.7673E-02 -15 8           imp:n=1  $ 
Teflon gasket/tank lip
15  4 5.9544E-02 -16 17 19 21    imp:n=1  $ 
Al-alloy tank cover
16  4 5.9544E-02 -17 18          imp:n=1  $ 
Al-alloy center top tube (#1)
17  4 5.9544E-02 -19 20          imp:n=1  $ 
Al-alloy center top tube (#2)
18  4 5.9544E-02 -21 22          imp:n=1  $ 
Al-alloy center top tube (#3)
19  3 5.3248E-05 -18             imp:n=1  $ 
air in tube #1
20  3 5.3248E-05 -20             imp:n=1  $ 
air in tube #2
21  3 5.3248E-05 -22             imp:n=1  $ 
air in tube #3
30  6 1.4204E-01 -30 11 12 13 14 15 16 17 19 
21

41 43 47 49 50 51  imp:n=1
$ BeO section #1
31  6 1.4204E-01 -31 30 12 17 19 21

41 43 47 49    imp:n=1  $ 
BeO section #2
32  6 1.4204E-01 -32 31 41 43    imp:n=1  $ 
BeO section #3
33  6 1.4204E-01 -33 17 19 21    imp:n=1  $ 
BeO top section #4
34  4 5.9544E-02 -34 17 19 21    imp:n=1  $ 
Al-alloy BeO cover
35  7 8.2737E-02 -35 12 17 19 21 30 31 32 33 
34

41 43 44 45 47 49 50 51 52 53  imp:n=1  
$ Graphite
40  3 5.3248E-05 -40             imp:n=1  $ 
air, reflector channel #1
41  4 5.9544E-02 -41 40          imp:n=1  $ 
Al-alloy, reflector channel #1
42  3 5.3248E-05 -42             imp:n=1  $ 
air, reflector channel #2
43  4 5.9544E-02 -43 42          imp:n=1  $ 
Al-alloy, reflector channel #2
44  3 5.3248E-05 -44             imp:n=1  $ 
air, reflector channel #3
45  3 5.3248E-05 -45             imp:n=1  $ 
air, reflector channel #4
46  3 5.3248E-05 -46             imp:n=1  $ 
air, reflector channel #5
47  4 5.9544E-02 -47 46          imp:n=1  $ 
Al-alloy, reflector channel #5
48  3 5.3248E-05 -48             imp:n=1  $ 
air, reflector channel #6
49  4 5.9544E-02 -49 48          imp:n=1  $ 
Al-alloy, reflector channel #6
50  3 5.3248E-05 -50 11          imp:n=1  $ 
air, reflector channel #7
51  3 5.3248E-05 -51 11          imp:n=1  $ 
air, reflector channel #8
52  3 5.3248E-05 -52             imp:n=1  $ 
air, reflector channel #9
53  3 5.3248E-05 -53             imp:n=1  $ 
air, reflector channel #10
99  0             35             imp:n=0  $ 
outside world

1   pz  22.38                             $ 
critical h of solution from base of tapered 
base
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2   rcc 0 0 0.87     0 0 23.005     12.5  $ 
solution in cylindrical part of tank (max 
critical h)
3   trc 0 0 0        0 0  0.87  0.3 12.5  $ 
solution in tapered base
4   rcc 0 0 0        0 0 -80.5       0.3  $ 
solution in drain tube
5   trc 0 0 -0.0931  0 0  0.87 0.4 12.6  $ 
Zircaloy-2 tank tapered base
6   rcc 0 0 0.7769   0 0 29.0       12.6  $ 
Zircaloy-2 cylindrical tank 
7   rcc 0 0 0        0 0 -80.5       0.4  $ 
Zircaloy-2 drain tube
8   rcc 0 0 30.7     0 0 -15.16     12.5  $ 
air above solution (min critical h)
9   rcc 0 0 -0.3     0 0 30.0       12.9  $ 
air around Zircaloy-2 tank
10  rcc 0 0 0        0 0 -80.5       0.7  $ 
air around Zircaloy-2 drain tube
11  rcc 0 0 -0.5     0 0 30.2       13.1  $ 
Al-alloy tank
12  rcc 0 0 -0.3     0 0 -80.2       0.9  $ 
Al-alloy drain tube
13  rpp -15 15 -15 15  29.5 29.7        $ 
Al-alloy tank lip
14  rpp -15 15 -15 15  29.7 29.8        $ 
Zircaloy-2 tank lip
15  rpp -15 15 -15 15  29.8 30.7        $ 
Teflon gasket/tank lip
16  rpp -15 15 -15 15  30.7 33.5        $ 
Al-alloy tank cover
17  rcc    0  0  30.7    0 0 80    1.0    $ 
Al-alloy center top tube #1 OD
18  rcc    0  0  30.7    0 0 80    0.9    $ 
Al-alloy center top tube #1 ID
19  rcc   10  0  30.7    0 0 80    1.0    $ 
Al-alloy 2nd 2cmOD top tube #2
20  rcc   10  0  30.7    0 0 80    0.9    $ 
Al-alloy 2nd 2cmOD top tube #2 ID
21  rcc -10  0  30.7    0 0 80    0.5    $ 
Al-alloy 1cmOD top tube #3
22  rcc -10  0  30.7    0 0 80    0.4    $ 
Al-alloy 1cmOD top tube #3 ID
30  rpp -40 40 -25 25 -20.5  50.7      $ 
BeO reflector section #1
31  rpp -30 30 -35 35 -30.5  60.7      $ 
BeO reflector section #2
32  rpp -20 20 -40 40 -30.5  60.7      $ 
BeO reflector section #3
33  rpp -15 15 -15 15   60.7  63.2      $ 
BeO reflector section #4 (top/cover) 
34  rpp -20 20 -20 20   63.2  65.2      $ 
Al-alloy BeO reflector top/cover 
35  rpp -90 90 -90 90 -80.5 110.7      $ 
Graphite reflector 
40  rcc   15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #1 ID
41  rcc   15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #1 OD
42  rcc -15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #2 ID
43  rcc -15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #2 OD
44  rcc   50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #3 ID
45  rcc -50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #4 ID
46  rcc   25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #5 ID

47  rcc   25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #5 OD
48  rcc -25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #6 ID
49  rcc -25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #6 OD
50  rcc -90   0   9.5   180 0 0   0.9    $ 
air, x-axis channel #7 ID
51  rcc -90   0  19.5   180 0 0   0.6    $ 
air, x-axis channel #8 ID
52  rcc -90 50   9.5   180 0 0   2.5    $ 
air, x-axis channel #9 ID (assumed z, 
dimension not shown)
53  rcc -90 -50   9.5   180 0 0   2.5    $ 
air, x-axis channel #10 ID (assumed z, 
dimension not shown)

c UO2SO4 solution (mass density = 1.05853 
g/cc)
m1   92234.70c  8.3978E-07

92235.70c  9.7575E-05
92236.70c  1.9464E-07
92238.70c  9.8648E-06
1001.70c  6.6126E-02
8016.70c  3.3804E-02

16032.70c  1.3847E-04
mt1 lwtr.10t
c Zircaloy-2 (mass density = 6.56 g/cc)
m2    40090.70c   2.1893E-02 

40091.70c   4.7743E-03
40092.70c   7.2977E-03
40094.70c   7.3955E-03
40096.70c   1.1915E-03
50112.70c   4.6806E-06
50114.70c   3.1365E-06
50115.70c   1.7371E-06
50116.70c   7.0113E-05
50117.70c   3.7059E-05
50118.70c   1.1687E-04
50119.70c   4.1402E-05
50120.70c   1.5726E-04
50122.70c   2.2342E-05
50124.70c   2.7939E-05
26054.70c   5.8429E-06
26056.70c   9.0833E-05
26057.70c   2.0797E-06
26058.70c 2.7729E-07
24050.70c   3.3012E-06
24052.70c   6.3661E-05
24053.70c   7.2178E-06
24054.70c   1.7969E-06
28058.70c   2.2977E-05
28060.70c   8.7842E-06
28061.70c   3.8031E-07
28062.70c   1.2083E-06
28064.70c   3.0627E-07

mt2  fe56.12t
c air
m3     7014.70c   4.1985E-5 

8016.70c   1.1263E-5
c AL-alloy (mass density = 2.66 g/cc)
m4    13027.70c   5.7529E-02

12024.70c   1.5618E-03
12025.70c   1.9772E-04
12026.70c   2.1769E-04
26054.70c   6.0080E-07
26056.70c   9.3398E-06
26057.70c   2.1384E-07
26058.70c   2.8512E-08
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14028.70c   1.8411E-05
14029.70c   9.3223E-07
14030.70c   6.1882E-07
22046.70c   1.6059E-07
22047.70c   1.4654E-07
22048.70c   1.4815E-06
22049.70c   1.1041E-07
22050.70c   1.0840E-07
25055.70c   8.7474E-07
23000.70c   9.4337E-07
30000.70c   4.2870E-06

mt4  al27.12t fe56.12t
c Teflon (mass density = 2.15 g/cc)
m5     6000.70c   2.5891E-02

9019.70c   5.1782E-02
c 
c BeO (mass density = 2.95 g/cc)
m6     4009.70c   7.0937E-02

8016.70c   7.0937E-02
13027.70c   9.8763E-06
26054.70c   9.3840E-08
26056.70c   1.4588E-06
26057.70c   3.3401E-08
26058.70c   4.4534E-09
14028.70c   2.9170E-06
14029.70c   1.4770E-07
14030.70c   9.8044E-08
12024.70c   2.8868E-07
12025.70c   3.6546E-08
12026.70c   4.0237E-08
25055.70c   3.2337E-08
48106.70c   5.9265E-11
48108.70c   4.2197E-11
48110.70c   5.9218E-10
48111.70c   6.0687E-10
48112.70c   1.1441E-09
48113.70c   5.7937E-10
48114.70c   1.3621E-09
48116.70c   3.5512E-10
47107.70c   4.2281E-09
47109.70c   3.9282E-09
29063.70c   1.9337E-07
29065.70c   8.6188E-08
82204.70c   3.6011E-10
82206.70c   6.1990E-09
82207.70c   5.6846E-09
82208.70c   1.3478E-08
28058.70c   6.1995E-08
28060.70c   2.3701E-08
28061.70c   1.0261E-09
28062.70c   3.2600E-09
28064.70c   8.2636E-10
6000.70c   1.4791E-04
5010.70c   9.8103E-09
5011.70c   3.9488E-08

mt6  be/o.10t o/be.10t al27.12t fe56.12t
c Graphite (mass density = 1.65 g/cc)
m7     6000.70c   8.2718E-02

5010.70c   3.6580E-09
5011.70c   1.4724E-08
1001.70c   1.6267E-05

11023.70c   8.2120E-07
20040.70c   7.2103E-07
20042.70c   4.8123E-09
20043.70c   1.0041E-09
20044.70c   1.5515E-08
20046.70c   2.9751E-11
20048.70c   1.3909E-09
62149.70c   1.1343E-10

22046.70c   8.3008E-09
22047.70c   7.5745E-09
22048.70c   7.6575E-08
22049.70c   5.7068E-09
22050.70c   5.6030E-09
26054.70c   2.0995E-09
26056.70c   3.2639E-08
26057.70c   7.4729E-10
26058.70c   9.9638E-11
42092.70c   1.5537E-08
42094.70c   9.6848E-09
42095.70c   1.6668E-08
42096.70c   1.7464E-08
42097.70c   9.9989E-09
42098.70c   2.5264E-08
42100.70c 1.0083E-08
23000.70c   6.2418E-07
17035.70c   7.4327E-08
17037.70c   2.3768E-08

mt7  grph.10t fe56.12t
kcode  10000 1.0 50 600
ksrc   0 0 5
print

Proserpine case4, 39.17g U235/L (Table 1) 
c Benchmark HEU-SOL-THERM-046, h(crit) = 
surface 1 = Table 1 & 32
c Dimensions & materials from HEU-SOL-THERM-
046 sections 3.1 - 3.3
1   1 0.100180 -2 -1           imp:n=1  $ 
solution in cylindrical part of tank
2   1 0.100180 -3              imp:n=1  $ 
solution in tapered base of tank
3   1 0.100180 -4              imp:n=1  $ 
solution in drain tube
4   2 4.3243E-02  3 -5  7        imp:n=1  $ 
Zircaloy-2 tapered base of tank
5   2 4.3243E-02  2  3 -6 8 14   imp:n=1  $ 
Zircaloy-2 cylindrical part of tank
6   2 4.3243E-02  4 -7 imp:n=1  $ 
Zircaloy-2 drain tube
7   3 5.3248E-05 -8  1           imp:n=1  $ 
air above solution
8   3 5.3248E-05 -9  6 5 10      imp:n=1  $ 
air around Zircaloy-2 tank
9   3 5.3248E-05 -10 5 7         imp:n=1  $ 
air around Zircaloy-2 tube
10  4 5.9544E-02 -11 9 12        imp:n=1  $ 
Al-alloy tank
11  4 5.9544E-02 -12 10          imp:n=1  $ 
Al-alloy tube
12  4 5.9544E-02 -13 11          imp:n=1  $ 
Al-alloy tank lip
13  2 4.3243E-02 -14 8           imp:n=1  $ 
Zircaloy-2 tank lip
14  5 7.7673E-02 -15 8 imp:n=1  $ 
Teflon gasket/tank lip
15  4 5.9544E-02 -16 17 19 21    imp:n=1  $ 
Al-alloy tank cover
16  4 5.9544E-02 -17 18          imp:n=1  $ 
Al-alloy center top tube (#1)
17  4 5.9544E-02 -19 20          imp:n=1  $ 
Al-alloy center top tube (#2)
18  4 5.9544E-02 -21 22          imp:n=1  $ 
Al-alloy center top tube (#3)
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19  3 5.3248E-05 -18             imp:n=1  $ 
air in tube #1
20  3 5.3248E-05 -20             imp:n=1  $ 
air in tube #2
21  3 5.3248E-05 -22             imp:n=1  $ 
air in tube #3
30  6 1.4204E-01 -30 11 12 13 14 15 16 17 19 
21
                  41 43 47 49 50 51  imp:n=1
$ BeO section #1
31  6 1.4204E-01 -31 30 12 17 19 21
                  41 43 47 49    imp:n=1  $ 
BeO section #2
32  6 1.4204E-01 -32 31 41 43    imp:n=1  $ 
BeO section #3
33 6 1.4204E-01 -33 17 19 21    imp:n=1  $ 
BeO top section #4
34  4 5.9544E-02 -34 17 19 21    imp:n=1  $ 
Al-alloy BeO cover
35  7 8.2737E-02 -35 12 17 19 21 30 31 32 33 
34

41 43 44 45 47 49 50 51 52 53  imp:n=1  
$ Graphite
40  3 5.3248E-05 -40 imp:n=1  $ 
air, reflector channel #1
41  4 5.9544E-02 -41 40          imp:n=1  $ 
Al-alloy, reflector channel #1
42  3 5.3248E-05 -42             imp:n=1  $ 
air, reflector channel #2
43  4 5.9544E-02 -43 42          imp:n=1  $ 
Al-alloy, reflector channel #2
44  3 5.3248E-05 -44             imp:n=1  $ 
air, reflector channel #3
45  3 5.3248E-05 -45             imp:n=1  $ 
air, reflector channel #4
46  3 5.3248E-05 -46             imp:n=1  $ 
air, reflector channel #5
47  4 5.9544E-02 -47 46          imp:n=1  $ 
Al-alloy, reflector channel #5
48  3 5.3248E-05 -48             imp:n=1  $ 
air, reflector channel #6
49  4 5.9544E-02 -49 48          imp:n=1  $ 
Al-alloy, reflector channel #6
50  3 5.3248E-05 -50 11          imp:n=1  $ 
air, reflector channel #7
51  3 5.3248E-05 -51 11          imp:n=1  $ 
air, reflector channel #8
52  3 5.3248E-05 -52             imp:n=1  $ 
air, reflector channel #9
53  3 5.3248E-05 -53             imp:n=1  $ 
air, reflector channel #10
99  0             35             imp:n=0  $ 
outside world

1   pz  21.83                             $ 
critical h of solution from base of tapered 
base
2   rcc 0 0 0.87     0 0 23.005     12.5  $ 
solution in cylindrical part of tank (max 
critical h)
3   trc 0 0 0        0 0  0.87  0.3 12.5  $ 
solution in tapered base
4   rcc 0 0 0        0 0 -80.5       0.3  $ 
solution in drain tube
5   trc 0 0 -0.0931  0 0  0.87  0.4 12.6  $ 
Zircaloy-2 tank tapered base
6   rcc 0 0 0.7769   0 0 29.0       12.6  $ 
Zircaloy-2 cylindrical tank 

7   rcc 0 0 0        0 0 -80.5       0.4  $ 
Zircaloy-2 drain tube
8   rcc 0 0 30.7     0 0 -15.16     12.5  $ 
air above solution (min critical h)
9   rcc 0 0 -0.3     0 0 30.0       12.9  $ 
air around Zircaloy-2 tank
10  rcc 0 0 0        0 0 -80.5       0.7  $ 
air around Zircaloy-2 drain tube
11  rcc 0 0 -0.5     0 0 30.2       13.1  $ 
Al-alloy tank
12  rcc 0 0 -0.3     0 0 -80.2       0.9  $ 
Al-alloy drain tube
13  rpp -15 15 -15 15  29.5 29.7        $ 
Al-alloy tank lip
14  rpp -15 15 -15 15  29.7 29.8        $ 
Zircaloy-2 tank lip
15  rpp -15 15 -15 15  29.8 30.7        $ 
Teflon gasket/tank lip
16  rpp -15 15 -15 15  30.7 33.5        $ 
Al-alloy tank cover
17  rcc    0  0  30.7    0 0 80    1.0    $ 
Al-alloy center top tube #1 OD
18  rcc    0  0  30.7    0 0 80    0.9    $ 
Al-alloy center top tube #1 ID
19  rcc   10  0  30.7    0 0 80    1.0    $ 
Al-alloy 2nd 2cmOD top tube #2
20  rcc   10  0  30.7    0 0 80    0.9    $ 
Al-alloy 2nd 2cmOD top tube #2 ID
21  rcc -10  0  30.7    0 0 80    0.5    $ 
Al-alloy 1cmOD top tube #3
22  rcc -10  0  30.7 0 0 80    0.4    $ 
Al-alloy 1cmOD top tube #3 ID
30  rpp -40 40 -25 25 -20.5  50.7      $ 
BeO reflector section #1
31  rpp -30 30 -35 35 -30.5  60.7      $ 
BeO reflector section #2
32  rpp -20 20 -40 40 -30.5  60.7      $ 
BeO reflector section #3
33  rpp -15 15 -15 15   60.7  63.2      $ 
BeO reflector section #4 (top/cover) 
34  rpp -20 20 -20 20   63.2  65.2      $ 
Al-alloy BeO reflector top/cover 
35  rpp -90 90 -90 90 -80.5 110.7      $ 
Graphite reflector 
40  rcc   15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #1 ID
41  rcc   15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #1 OD
42  rcc -15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #2 ID
43  rcc -15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #2 OD
44  rcc   50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #3 ID
45  rcc -50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #4 ID
46  rcc   25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #5 ID
47  rcc   25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #5 OD
48  rcc -25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #6 ID
49  rcc -25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #6 OD
50  rcc -90   0   9.5   180 0 0   0.9 $
air, x-axis channel #7 ID
51  rcc -90   0  19.5   180 0 0   0.6    $ 
air, x-axis channel #8 ID
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52  rcc -90  50   9.5   180 0 0   2.5    $ 
air, x-axis channel #9 ID (assumed z, 
dimension not shown)
53  rcc -90 -50   9.5   180 0 0   2.5    $ 
air, x-axis channel #10 ID (assumed z, 
dimension not shown)

c UO2SO4 solution (mass density = 1.05997 
g/cc)
m1   92234.70c  8.6057E-07

92235.70c  9.9991E-05
92236.70c  1.9946E-07
92238.70c  1.0109E-05
1001.70c  6.6114E-02
8016.70c  3.3814E-02

16032.70c  1.4116E-04
mt1 lwtr.10t
c Zircaloy-2 (mass density = 6.56 g/cc)
m2    40090.70c   2.1893E-02

40091.70c   4.7743E-03
40092.70c   7.2977E-03
40094.70c   7.3955E-03
40096.70c   1.1915E-03
50112.70c   4.6806E-06
50114.70c   3.1365E-06
50115.70c   1.7371E-06
50116.70c   7.0113E-05
50117.70c   3.7059E-05
50118.70c   1.1687E-04
50119.70c   4.1402E-05
50120.70c   1.5726E-04
50122.70c   2.2342E-05
50124.70c   2.7939E-05
26054.70c   5.8429E-06
26056.70c   9.0833E-05
26057.70c   2.0797E-06
26058.70c   2.7729E-07
24050.70c   3.3012E-06
24052.70c   6.3661E-05
24053.70c   7.2178E-06
24054.70c   1.7969E-06
28058.70c   2.2977E-05
28060.70c   8.7842E-06
28061.70c   3.8031E-07
28062.70c   1.2083E-06
28064.70c   3.0627E-07

mt2  fe56.12t
c air
m3     7014.70c   4.1985E-5 

8016.70c   1.1263E-5
c AL-alloy (mass density = 2.66 g/cc)
m4    13027.70c   5.7529E-02

12024.70c   1.5618E-03
12025.70c   1.9772E-04
12026.70c   2.1769E-04
26054.70c   6.0080E-07
26056.70c   9.3398E-06
26057.70c   2.1384E-07
26058.70c   2.8512E-08
14028.70c   1.8411E-05
14029.70c   9.3223E-07
14030.70c   6.1882E-07
22046.70c   1.6059E-07
22047.70c   1.4654E-07
22048.70c   1.4815E-06
22049.70c   1.1041E-07
22050.70c   1.0840E-07
25055.70c   8.7474E-07
23000.70c   9.4337E-07

30000.70c   4.2870E-06
mt4  al27.12t fe56.12t
c Teflon (mass density = 2.15 g/cc)
m5     6000.70c   2.5891E-02

9019.70c   5.1782E-02
c 
c BeO (mass density = 2.95 g/cc)
m6     4009.70c   7.0937E-02

8016.70c   7.0937E-02
13027.70c 9.8763E-06
26054.70c   9.3840E-08
26056.70c   1.4588E-06
26057.70c   3.3401E-08
26058.70c   4.4534E-09
14028.70c   2.9170E-06
14029.70c   1.4770E-07
14030.70c   9.8044E-08
12024.70c   2.8868E-07
12025.70c   3.6546E-08
12026.70c   4.0237E-08
25055.70c   3.2337E-08
48106.70c   5.9265E-11
48108.70c   4.2197E-11
48110.70c   5.9218E-10
48111.70c   6.0687E-10
48112.70c   1.1441E-09
48113.70c   5.7937E-10
48114.70c   1.3621E-09
48116.70c   3.5512E-10
47107.70c   4.2281E-09
47109.70c   3.9282E-09
29063.70c   1.9337E-07
29065.70c   8.6188E-08
82204.70c   3.6011E-10
82206.70c   6.1990E-09
82207.70c   5.6846E-09
82208.70c   1.3478E-08
28058.70c   6.1995E-08
28060.70c   2.3701E-08
28061.70c   1.0261E-09
28062.70c   3.2600E-09
28064.70c   8.2636E-10
6000.70c   1.4791E-04
5010.70c   9.8103E-09
5011.70c   3.9488E-08

mt6  be/o.10t o/be.10t al27.12t fe56.12t
c Graphite (mass density = 1.65 g/cc)
m7     6000.70c   8.2718E-02

5010.70c   3.6580E-09
5011.70c   1.4724E-08
1001.70c   1.6267E-05

11023.70c   8.2120E-07
20040.70c   7.2103E-07
20042.70c   4.8123E-09
20043.70c   1.0041E-09
20044.70c   1.5515E-08
20046.70c   2.9751E-11
20048.70c   1.3909E-09
62149.70c   1.1343E-10
22046.70c   8.3008E-09
22047.70c   7.5745E-09
22048.70c   7.6575E-08
22049.70c   5.7068E-09
22050.70c   5.6030E-09
26054.70c   2.0995E-09
26056.70c   3.2639E-08
26057.70c   7.4729E-10
26058.70c   9.9638E-11
42092.70c   1.5537E-08
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42094.70c   9.6848E-09
42095.70c   1.6668E-08
42096.70c   1.7464E-08
42097.70c   9.9989E-09
42098.70c   2.5264E-08
42100.70c   1.0083E-08
23000.70c   6.2418E-07
17035.70c   7.4327E-08
17037.70c   2.3768E-08

mt7  grph.10t fe56.12t
kcode  10000 1.0 50 600
ksrc   0 0 5
print

Proserpine case5, 39.665g U235/L (Table 1) 
c Benchmark HEU-SOL-THERM-046, h(crit) = 
surface 1 = Table 1 & 32
c Dimensions & materials from HEU-SOL-THERM-
046 sections 3.1 - 3.3
1   1 0.100179   -2 -1           imp:n=1  $
solution in cylindrical part of tank
2   1 0.100179   -3              imp:n=1  $ 
solution in tapered base of tank
3   1 0.100179   -4              imp:n=1  $ 
solution in drain tube
4   2 4.3243E-02  3 -5  7        imp:n=1  $ 
Zircaloy-2 tapered base of tank
5   2 4.3243E-02  2  3 -6 8 14   imp:n=1  $ 
Zircaloy-2 cylindrical part of tank
6   2 4.3243E-02  4 -7           imp:n=1  $ 
Zircaloy-2 drain tube
7   3 5.3248E-05 -8  1           imp:n=1  $ 
air above solution
8   3 5.3248E-05 -9  6 5 10      imp:n=1  $ 
air around Zircaloy-2 tank
9   3 5.3248E-05 -10 5 7         imp:n=1  $ 
air around Zircaloy-2 tube
10  4 5.9544E-02 -11 9 12        imp:n=1  $ 
Al-alloy tank
11  4 5.9544E-02 -12 10          imp:n=1  $ 
Al-alloy tube
12  4 5.9544E-02 -13 11          imp:n=1 $
Al-alloy tank lip
13  2 4.3243E-02 -14 8           imp:n=1  $ 
Zircaloy-2 tank lip
14  5 7.7673E-02 -15 8           imp:n=1  $ 
Teflon gasket/tank lip
15  4 5.9544E-02 -16 17 19 21    imp:n=1  $ 
Al-alloy tank cover
16  4 5.9544E-02 -17 18          imp:n=1 $
Al-alloy center top tube (#1)
17  4 5.9544E-02 -19 20          imp:n=1  $ 
Al-alloy center top tube (#2)
18  4 5.9544E-02 -21 22          imp:n=1  $ 
Al-alloy center top tube (#3)
19  3 5.3248E-05 -18             imp:n=1  $ 
air in tube #1
20  3 5.3248E-05 -20             imp:n=1  $ 
air in tube #2
21  3 5.3248E-05 -22             imp:n=1  $ 
air in tube #3
30  6 1.4204E-01 -30 11 12 13 14 15 16 17 19 
21
                  41 43 47 49 50 51  imp:n=1  
$ BeO section #1
31  6 1.4204E-01 -31 30 12 17 19 21

41 43 47 49    imp:n=1  $ 
BeO section #2
32  6 1.4204E-01 -32 31 41 43    imp:n=1  $ 
BeO section #3
33  6 1.4204E-01 -33 17 19 21    imp:n=1  $ 
BeO top section #4
34  4 5.9544E-02 -34 17 19 21    imp:n=1  $ 
Al-alloy BeO cover
35  7 8.2737E-02 -35 12 17 19 21 30 31 32 33 
34

41 43 44 45 47 49 50 51 52 53  imp:n=1  
$ Graphite
40  3 5.3248E-05 -40             imp:n=1  $ 
air, reflector channel #1
41  4 5.9544E-02 -41 40          imp:n=1  $ 
Al-alloy, reflector channel #1
42  3 5.3248E-05 -42 imp:n=1  $ 
air, reflector channel #2
43  4 5.9544E-02 -43 42          imp:n=1  $ 
Al-alloy, reflector channel #2
44  3 5.3248E-05 -44             imp:n=1  $ 
air, reflector channel #3
45  3 5.3248E-05 -45             imp:n=1  $ 
air, reflector channel #4
46  3 5.3248E-05 -46             imp:n=1  $ 
air, reflector channel #5
47  4 5.9544E-02 -47 46          imp:n=1  $ 
Al-alloy, reflector channel #5
48  3 5.3248E-05 -48             imp:n=1  $ 
air, reflector channel #6
49  4 5.9544E-02 -49 48          imp:n=1  $ 
Al-alloy, reflector channel #6
50  3 5.3248E-05 -50 11          imp:n=1  $ 
air, reflector channel #7
51  3 5.3248E-05 -51 11          imp:n=1  $ 
air, reflector channel #8
52  3 5.3248E-05 -52             imp:n=1  $ 
air, reflector channel #9
53  3 5.3248E-05 -53             imp:n=1  $ 
air, reflector channel #10
99  0             35             imp:n=0  $ 
outside world

1   pz  21.418                            $ 
critical h of solution from base of tapered 
base
2   rcc 0 0 0.87     0 0 23.005     12.5  $ 
solution in cylindrical part of tank (max 
critical h)
3   trc 0 0 0        0 0  0.87  0.3 12.5  $ 
solution in tapered base
4   rcc 0 0 0        0 0 -80.5       0.3  $ 
solution in drain tube
5   trc 0 0 -0.0931  0 0  0.87  0.4 12.6  $ 
Zircaloy-2 tank tapered base
6   rcc 0 0 0.7769   0 0 29.0       12.6  $ 
Zircaloy-2 cylindrical tank 
7   rcc 0 0 0        0 0 -80.5       0.4  $ 
Zircaloy-2 drain tube
8   rcc 0 0 30.7     0 0 -15.16     12.5  $ 
air above solution (min critical h)
9   rcc 0 0 -0.3     0 0 30.0       12.9  $ 
air around Zircaloy-2 tank
10  rcc 0 0 0        0 0 -80.5       0.7  $ 
air around Zircaloy-2 drain tube
11  rcc 0 0 -0.5     0 0 30.2       13.1  $ 
Al-alloy tank
12  rcc 0 0 -0.3     0 0 -80.2       0.9  $ 
Al-alloy drain tube
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13  rpp  -15 15 -15 15  29.5 29.7        $ 
Al-alloy tank lip
14  rpp -15 15 -15 15  29.7 29.8        $ 
Zircaloy-2 tank lip
15  rpp -15 15 -15 15  29.8 30.7        $ 
Teflon gasket/tank lip
16  rpp -15 15 -15 15  30.7 33.5        $ 
Al-alloy tank cover
17  rcc 0  0  30.7    0 0 80    1.0    $ 
Al-alloy center top tube #1 OD
18  rcc    0  0  30.7    0 0 80    0.9    $ 
Al-alloy center top tube #1 ID
19  rcc   10  0  30.7    0 0 80    1.0    $ 
Al-alloy 2nd 2cmOD top tube #2
20  rcc   10  0  30.7    0 0 80    0.9 $
Al-alloy 2nd 2cmOD top tube #2 ID
21  rcc -10  0  30.7    0 0 80    0.5    $ 
Al-alloy 1cmOD top tube #3
22  rcc -10  0  30.7    0 0 80    0.4    $ 
Al-alloy 1cmOD top tube #3 ID
30  rpp -40 40 -25 25 -20.5  50.7      $ 
BeO reflector section #1
31 rpp -30 30 -35 35 -30.5  60.7      $ 
BeO reflector section #2
32  rpp -20 20 -40 40 -30.5  60.7      $ 
BeO reflector section #3
33  rpp -15 15 -15 15   60.7  63.2      $ 
BeO reflector section #4 (top/cover) 
34  rpp -20 20 -20 20   63.2  65.2 $
Al-alloy BeO reflector top/cover 
35  rpp -90 90 -90 90 -80.5 110.7      $ 
Graphite reflector 
40  rcc   15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #1 ID
41  rcc   15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #1 OD
42 rcc -15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #2 ID
43  rcc -15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #2 OD
44  rcc   50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #3 ID
45  rcc -50 -90   4.5   0 180 0   2.5 $
air, y-axis channel #4 ID
46  rcc   25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #5 ID
47  rcc   25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #5 OD
48  rcc -25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #6 ID
49  rcc -25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #6 OD
50  rcc -90   0   9.5   180 0 0   0.9    $ 
air, x-axis channel #7 ID
51  rcc -90   0  19.5   180 0 0   0.6    $ 
air, x-axis channel #8 ID
52  rcc -90  50   9.5   180 0 0   2.5  $
air, x-axis channel #9 ID (assumed z, 
dimension not shown)
53  rcc -90 -50   9.5   180 0 0   2.5    $ 
air, x-axis channel #10 ID (assumed z, 
dimension not shown)

c UO2SO4 solution (mass density = 1.06070 
g/cc)
m1   92234.70c  8.7144E-07

92235.70c  1.0125E-04
92236.70c  2.0198E-07
92238.70c  1.0237E-05

1001.70c  6.6106E-02
8016.70c  3.3818E-02

16032.70c  1.4255E-04
mt1 lwtr.10t
c Zircaloy-2 (mass density = 6.56 g/cc)
m2    40090.70c   2.1893E-02

40091.70c   4.7743E-03
40092.70c   7.2977E-03
40094.70c   7.3955E-03
40096.70c   1.1915E-03
50112.70c   4.6806E-06
50114.70c   3.1365E-06
50115.70c   1.7371E-06
50116.70c   7.0113E-05
50117.70c   3.7059E-05
50118.70c   1.1687E-04
50119.70c   4.1402E-05
50120.70c   1.5726E-04
50122.70c   2.2342E-05
50124.70c   2.7939E-05
26054.70c   5.8429E-06
26056.70c   9.0833E-05
26057.70c   2.0797E-06
26058.70c   2.7729E-07
24050.70c 3.3012E-06
24052.70c   6.3661E-05
24053.70c   7.2178E-06
24054.70c   1.7969E-06
28058.70c   2.2977E-05
28060.70c   8.7842E-06
28061.70c   3.8031E-07
28062.70c   1.2083E-06
28064.70c   3.0627E-07

mt2  fe56.12t
c air
m3     7014.70c   4.1985E-5 

8016.70c   1.1263E-5
c AL-alloy (mass density = 2.66 g/cc)
m4    13027.70c   5.7529E-02

12024.70c   1.5618E-03
12025.70c   1.9772E-04
12026.70c   2.1769E-04
26054.70c   6.0080E-07
26056.70c   9.3398E-06
26057.70c   2.1384E-07
26058.70c   2.8512E-08
14028.70c   1.8411E-05
14029.70c   9.3223E-07
14030.70c   6.1882E-07
22046.70c   1.6059E-07
22047.70c   1.4654E-07
22048.70c   1.4815E-06
22049.70c   1.1041E-07
22050.70c   1.0840E-07
25055.70c   8.7474E-07
23000.70c   9.4337E-07
30000.70c   4.2870E-06

mt4  al27.12t fe56.12t
c Teflon (mass density = 2.15 g/cc)
m5     6000.70c   2.5891E-02

9019.70c   5.1782E-02
c 
c BeO (mass density = 2.95 g/cc)
m6     4009.70c   7.0937E-02

8016.70c   7.0937E-02
13027.70c   9.8763E-06
26054.70c   9.3840E-08
26056.70c   1.4588E-06
26057.70c   3.3401E-08
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26058.70c   4.4534E-09
14028.70c   2.9170E-06
14029.70c   1.4770E-07
14030.70c   9.8044E-08
12024.70c   2.8868E-07
12025.70c   3.6546E-08
12026.70c   4.0237E-08
25055.70c   3.2337E-08
48106.70c   5.9265E-11
48108.70c   4.2197E-11
48110.70c   5.9218E-10
48111.70c   6.0687E-10
48112.70c   1.1441E-09
48113.70c   5.7937E-10
48114.70c   1.3621E-09
48116.70c   3.5512E-10
47107.70c   4.2281E-09
47109.70c   3.9282E-09
29063.70c   1.9337E-07
29065.70c   8.6188E-08
82204.70c   3.6011E-10
82206.70c   6.1990E-09
82207.70c   5.6846E-09
82208.70c   1.3478E-08
28058.70c   6.1995E-08
28060.70c   2.3701E-08
28061.70c   1.0261E-09
28062.70c   3.2600E-09
28064.70c   8.2636E-10
6000.70c   1.4791E-04
5010.70c   9.8103E-09
5011.70c   3.9488E-08

mt6  be/o.10t o/be.10t al27.12t fe56.12t
c Graphite (mass density = 1.65 g/cc)
m7     6000.70c   8.2718E-02

5010.70c   3.6580E-09
5011.70c   1.4724E-08
1001.70c   1.6267E-05

11023.70c   8.2120E-07
20040.70c   7.2103E-07
20042.70c   4.8123E-09
20043.70c   1.0041E-09
20044.70c   1.5515E-08
20046.70c   2.9751E-11
20048.70c   1.3909E-09
62149.70c   1.1343E-10
22046.70c   8.3008E-09
22047.70c   7.5745E-09
22048.70c   7.6575E-08
22049.70c   5.7068E-09
22050.70c   5.6030E-09
26054.70c   2.0995E-09
26056.70c   3.2639E-08
26057.70c   7.4729E-10
26058.70c   9.9638E-11
42092.70c   1.5537E-08
42094.70c   9.6848E-09
42095.70c   1.6668E-08
42096.70c   1.7464E-08
42097.70c   9.9989E-09
42098.70c   2.5264E-08
42100.70c   1.0083E-08
23000.70c   6.2418E-07
17035.70c   7.4327E-08
17037.70c   2.3768E-08

mt7  grph.10t fe56.12t
kcode  10000 1.0 50 600
ksrc   0 0 5
print

Proserpine case6, 40.383g U235/L (Table 1) 
c Benchmark HEU-SOL-THERM-046, h(crit) = 
surface 1 = Table 1 & 32
c Dimensions & materials from HEU-SOL-THERM-
046 sections 3.1 - 3.3
1   1 0.100181 -2 -1           imp:n=1  $ 
solution in cylindrical part of tank
2   1 0.100181 -3              imp:n=1  $ 
solution in tapered base of tank
3   1 0.100181 -4 imp:n=1  $ 
solution in drain tube
4   2 4.3243E-02  3 -5  7        imp:n=1  $ 
Zircaloy-2 tapered base of tank
5   2 4.3243E-02  2  3 -6 8 14   imp:n=1  $ 
Zircaloy-2 cylindrical part of tank
6   2 4.3243E-02  4 -7           imp:n=1  $ 
Zircaloy-2 drain tube
7   3 5.3248E-05 -8  1           imp:n=1  $ 
air above solution
8   3 5.3248E-05 -9  6 5 10      imp:n=1  $ 
air around Zircaloy-2 tank
9   3 5.3248E-05 -10 5 7         imp:n=1  $ 
air around Zircaloy-2 tube
10  4 5.9544E-02 -11 9 12        imp:n=1  $
Al-alloy tank
11  4 5.9544E-02 -12 10          imp:n=1  $ 
Al-alloy tube
12  4 5.9544E-02 -13 11          imp:n=1  $ 
Al-alloy tank lip
13  2 4.3243E-02 -14 8           imp:n=1  $ 
Zircaloy-2 tank lip
14  5 7.7673E-02 -15 8           imp:n=1  $ 
Teflon gasket/tank lip
15  4 5.9544E-02 -16 17 19 21    imp:n=1  $ 
Al-alloy tank cover
16  4 5.9544E-02 -17 18          imp:n=1  $ 
Al-alloy center top tube (#1)
17  4 5.9544E-02 -19 20          imp:n=1  $ 
Al-alloy center top tube (#2)
18  4 5.9544E-02 -21 22          imp:n=1  $ 
Al-alloy center top tube (#3)
19  3 5.3248E-05 -18             imp:n=1  $ 
air in tube #1
20  3 5.3248E-05 -20             imp:n=1  $ 
air in tube #2
21  3 5.3248E-05 -22             imp:n=1  $ 
air in tube #3
30  6 1.4204E-01 -30 11 12 13 14 15 16 17 19 
21
                  41 43 47 49 50 51  imp:n=1
$ BeO section #1
31  6 1.4204E-01 -31 30 12 17 19 21
                  41 43 47 49    imp:n=1  $ 
BeO section #2
32  6 1.4204E-01 -32 31 41 43    imp:n=1  $ 
BeO section #3
33  6 1.4204E-01 -33 17 19 21 imp:n=1  $ 
BeO top section #4
34  4 5.9544E-02 -34 17 19 21    imp:n=1  $ 
Al-alloy BeO cover
35  7 8.2737E-02 -35 12 17 19 21 30 31 32 33 
34

41 43 44 45 47 49 50 51 52 53  imp:n=1  
$ Graphite
40  3 5.3248E-05 -40             imp:n=1  $ 
air, reflector channel #1
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41  4 5.9544E-02 -41 40          imp:n=1  $ 
Al-alloy, reflector channel #1
42  3 5.3248E-05 -42             imp:n=1  $ 
air, reflector channel #2
43  4 5.9544E-02 -43 42          imp:n=1  $ 
Al-alloy, reflector channel #2
44  3 5.3248E-05 -44             imp:n=1  $ 
air, reflector channel #3
45  3 5.3248E-05 -45             imp:n=1  $ 
air, reflector channel #4
46  3 5.3248E-05 -46             imp:n=1  $ 
air, reflector channel #5
47  4 5.9544E-02 -47 46          imp:n=1  $ 
Al-alloy, reflector channel #5
48  3 5.3248E-05 -48             imp:n=1  $ 
air, reflector channel #6
49  4 5.9544E-02 -49 48          imp:n=1  $ 
Al-alloy, reflector channel #6
50  3 5.3248E-05 -50 11          imp:n=1  $ 
air, reflector channel #7
51  3 5.3248E-05 -51 11 imp:n=1  $ 
air, reflector channel #8
52  3 5.3248E-05 -52             imp:n=1  $ 
air, reflector channel #9
53  3 5.3248E-05 -53             imp:n=1  $ 
air, reflector channel #10
99  0             35             imp:n=0  $ 
outside world

1   pz  21.03                             $
critical h of solution from base of tapered 
base
2   rcc 0 0 0.87     0 0 23.005     12.5  $ 
solution in cylindrical part of tank (max 
critical h)
3   trc 0 0 0        0 0  0.87  0.3 12.5  $ 
solution in tapered base
4   rcc 0 0 0        0 0 -80.5       0.3  $ 
solution in drain tube
5   trc 0 0 -0.0931  0 0  0.87  0.4 12.6  $ 
Zircaloy-2 tank tapered base
6   rcc 0 0 0.7769   0 0 29.0       12.6  $ 
Zircaloy-2 cylindrical tank 
7   rcc 0 0 0        0 0 -80.5       0.4  $ 
Zircaloy-2 drain tube
8   rcc 0 0 30.7     0 0 -15.16     12.5  $ 
air above solution (min critical h)
9   rcc 0 0 -0.3     0 0 30.0       12.9  $ 
air around Zircaloy-2 tank
10  rcc 0 0 0        0 0 -80.5       0.7  $ 
air around Zircaloy-2 drain tube
11  rcc 0 0 -0.5     0 0 30.2       13.1  $ 
Al-alloy tank
12  rcc 0 0 -0.3     0 0 -80.2       0.9  $ 
Al-alloy drain tube
13  rpp -15 15 -15 15  29.5 29.7        $ 
Al-alloy tank lip
14  rpp -15 15 -15 15  29.7 29.8        $ 
Zircaloy-2 tank lip
15  rpp -15 15 -15 15 29.8 30.7        $ 
Teflon gasket/tank lip
16  rpp -15 15 -15 15  30.7 33.5        $ 
Al-alloy tank cover
17  rcc    0  0  30.7    0 0 80    1.0    $ 
Al-alloy center top tube #1 OD
18  rcc    0  0  30.7    0 0 80    0.9    $ 
Al-alloy center top tube #1 ID 
19  rcc   10  0  30.7    0 0 80    1.0    $ 
Al-alloy 2nd 2cmOD top tube #2

20  rcc   10  0  30.7    0 0 80    0.9    $ 
Al-alloy 2nd 2cmOD top tube #2 ID
21  rcc -10  0  30.7    0 0 80    0.5    $ 
Al-alloy 1cmOD top tube #3
22  rcc -10  0  30.7    0 0 80    0.4    $ 
Al-alloy 1cmOD top tube #3 ID
30  rpp -40 40 -25 25 -20.5  50.7      $ 
BeO reflector section #1
31  rpp -30 30 -35 35 -30.5  60.7      $ 
BeO reflector section #2
32  rpp -20 20 -40 40 -30.5  60.7      $ 
BeO reflector section #3
33  rpp -15 15 -15 15   60.7  63.2      $ 
BeO reflector section #4 (top/cover) 
34  rpp -20 20 -20 20   63.2  65.2      $ 
Al-alloy BeO reflector top/cover 
35  rpp -90 90 -90 90 -80.5 110.7      $ 
Graphite reflector 
40  rcc   15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #1 ID
41  rcc   15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #1 OD
42  rcc -15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #2 ID
43  rcc -15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #2 OD
44  rcc   50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #3 ID
45  rcc -50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #4 ID
46  rcc   25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #5 ID
47  rcc   25 -90  14.5   0 180 0   0.8 $
Al-alloy tube, y-axis channel #5 OD
48  rcc -25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #6 ID
49  rcc -25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #6 OD
50  rcc -90   0   9.5   180 0 0   0.9    $ 
air, x-axis channel #7 ID
51  rcc -90   0  19.5   180 0 0   0.6    $ 
air, x-axis channel #8 ID
52  rcc -90  50   9.5   180 0 0   2.5    $ 
air, x-axis channel #9 ID (assumed z, 
dimension not shown)
53  rcc -90 -50   9.5   180 0 0   2.5    $ 
air, x-axis channel #10 ID (assumed z, 
dimension not shown)

c UO2SO4 solution (mass density = 1.06178 
g/cc)
m1   92234.70c  8.8722E-07

92235.70c  1.0309E-04
92236.70c  2.0564E-07
92238.70c  1.0422E-05
1001.70c  6.6096E-02
8016.70c  3.3826E-02

16032.70c  1.4460E-04
mt1 lwtr.10t
c Zircaloy-2 (mass density = 6.56 g/cc)
m2    40090.70c   2.1893E-02

40091.70c   4.7743E-03
40092.70c   7.2977E-03
40094.70c   7.3955E-03
40096.70c   1.1915E-03
50112.70c   4.6806E-06
50114.70c   3.1365E-06
50115.70c   1.7371E-06
50116.70c   7.0113E-05
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50117.70c   3.7059E-05
50118.70c   1.1687E-04
50119.70c   4.1402E-05
50120.70c   1.5726E-04
50122.70c   2.2342E-05
50124.70c   2.7939E-05
26054.70c 5.8429E-06
26056.70c   9.0833E-05
26057.70c   2.0797E-06
26058.70c   2.7729E-07
24050.70c   3.3012E-06
24052.70c   6.3661E-05
24053.70c   7.2178E-06
24054.70c   1.7969E-06
28058.70c   2.2977E-05
28060.70c   8.7842E-06
28061.70c   3.8031E-07
28062.70c   1.2083E-06
28064.70c   3.0627E-07

mt2  fe56.12t
c air
m3     7014.70c   4.1985E-5 

8016.70c   1.1263E-5
c AL-alloy (mass density = 2.66 g/cc)
m4    13027.70c   5.7529E-02

12024.70c   1.5618E-03
12025.70c   1.9772E-04
12026.70c   2.1769E-04
26054.70c   6.0080E-07
26056.70c   9.3398E-06
26057.70c   2.1384E-07
26058.70c   2.8512E-08
14028.70c   1.8411E-05
14029.70c   9.3223E-07
14030.70c   6.1882E-07
22046.70c   1.6059E-07
22047.70c   1.4654E-07
22048.70c   1.4815E-06
22049.70c   1.1041E-07
22050.70c   1.0840E-07
25055.70c   8.7474E-07
23000.70c   9.4337E-07
30000.70c   4.2870E-06

mt4  al27.12t fe56.12t
c Teflon (mass density = 2.15 g/cc)
m5     6000.70c   2.5891E-02

9019.70c   5.1782E-02
c 
c BeO (mass density = 2.95 g/cc)
m6     4009.70c   7.0937E-02

8016.70c   7.0937E-02
13027.70c   9.8763E-06
26054.70c   9.3840E-08
26056.70c   1.4588E-06
26057.70c   3.3401E-08
26058.70c   4.4534E-09
14028.70c   2.9170E-06
14029.70c   1.4770E-07
14030.70c   9.8044E-08
12024.70c   2.8868E-07
12025.70c   3.6546E-08
12026.70c   4.0237E-08
25055.70c   3.2337E-08
48106.70c   5.9265E-11
48108.70c   4.2197E-11
48110.70c   5.9218E-10
48111.70c   6.0687E-10
48112.70c   1.1441E-09
48113.70c   5.7937E-10

48114.70c   1.3621E-09
48116.70c   3.5512E-10
47107.70c   4.2281E-09
47109.70c   3.9282E-09
29063.70c   1.9337E-07
29065.70c   8.6188E-08
82204.70c   3.6011E-10
82206.70c   6.1990E-09
82207.70c   5.6846E-09
82208.70c   1.3478E-08 
28058.70c   6.1995E-08
28060.70c   2.3701E-08
28061.70c   1.0261E-09
28062.70c   3.2600E-09
28064.70c   8.2636E-10
6000.70c   1.4791E-04
5010.70c   9.8103E-09
5011.70c   3.9488E-08

mt6  be/o.10t o/be.10t al27.12t fe56.12t
c Graphite (mass density = 1.65 g/cc)
m7     6000.70c   8.2718E-02

5010.70c   3.6580E-09
5011.70c   1.4724E-08
1001.70c   1.6267E-05

11023.70c   8.2120E-07
20040.70c   7.2103E-07
20042.70c   4.8123E-09
20043.70c   1.0041E-09
20044.70c   1.5515E-08
20046.70c   2.9751E-11
20048.70c   1.3909E-09
62149.70c   1.1343E-10
22046.70c   8.3008E-09
22047.70c   7.5745E-09
22048.70c   7.6575E-08
22049.70c   5.7068E-09
22050.70c   5.6030E-09
26054.70c   2.0995E-09
26056.70c   3.2639E-08
26057.70c   7.4729E-10
26058.70c   9.9638E-11
42092.70c   1.5537E-08
42094.70c   9.6848E-09
42095.70c   1.6668E-08
42096.70c 1.7464E-08
42097.70c   9.9989E-09
42098.70c   2.5264E-08
42100.70c   1.0083E-08
23000.70c   6.2418E-07
17035.70c   7.4327E-08
17037.70c   2.3768E-08

mt7  grph.10t fe56.12t
kcode  10000 1.0 50 600
ksrc   0 0 5
print

Proserpine case7, 41.60g U235/L (Table 1) 
c Benchmark HEU-SOL-THERM-046, h(crit) = 
surface 1 = Table 1 & 32
c Dimensions & materials from HEU-SOL-THERM-
046 sections 3.1 - 3.3
1   1 0.100183 -2 -1           imp:n=1  $ 
solution in cylindrical part of tank
2   1 0.100183 -3              imp:n=1  $ 
solution in tapered base of tank
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3   1 0.100183   -4              imp:n=1  $ 
solution in drain tube
4   2 4.3243E-02  3 -5  7        imp:n=1  $ 
Zircaloy-2 tapered base of tank
5   2 4.3243E-02  2  3 -6 8 14   imp:n=1  $ 
Zircaloy-2 cylindrical part of tank
6   2 4.3243E-02  4 -7           imp:n=1  $ 
Zircaloy-2 drain tube
7   3 5.3248E-05 -8  1           imp:n=1  $ 
air above solution
8   3 5.3248E-05 -9  6 5 10      imp:n=1  $ 
air around Zircaloy-2 tank
9   3 5.3248E-05 -10 5 7         imp:n=1  $ 
air around Zircaloy-2 tube
10  4 5.9544E-02 -11 9 12        imp:n=1  $ 
Al-alloy tank
11  4 5.9544E-02 -12 10          imp:n=1  $ 
Al-alloy tube
12  4 5.9544E-02 -13 11          imp:n=1  $ 
Al-alloy tank lip
13  2 4.3243E-02 -14 8           imp:n=1  $ 
Zircaloy-2 tank lip
14  5 7.7673E-02 -15 8           imp:n=1  $ 
Teflon gasket/tank lip
15  4 5.9544E-02 -16 17 19 21    imp:n=1  $ 
Al-alloy tank cover
16  4 5.9544E-02 -17 18          imp:n=1  $ 
Al-alloy center top tube (#1)
17  4 5.9544E-02 -19 20          imp:n=1  $ 
Al-alloy center top tube (#2)
18  4 5.9544E-02 -21 22          imp:n=1  $ 
Al-alloy center top tube (#3)
19  3 5.3248E-05 -18             imp:n=1  $ 
air in tube #1
20  3 5.3248E-05 -20             imp:n=1  $
air in tube #2
21  3 5.3248E-05 -22             imp:n=1  $ 
air in tube #3
30  6 1.4204E-01 -30 11 12 13 14 15 16 17 19 
21
                  41 43 47 49 50 51  imp:n=1  
$ BeO section #1
31  6 1.4204E-01 -31 30 12 17 19 21
                  41 43 47 49    imp:n=1  $ 
BeO section #2
32  6 1.4204E-01 -32 31 41 43    imp:n=1  $ 
BeO section #3
33  6 1.4204E-01 -33 17 19 21    imp:n=1  $ 
BeO top section #4
34  4 5.9544E-02 -34 17 19 21    imp:n=1  $ 
Al-alloy BeO cover
35  7 8.2737E-02 -35 12 17 19 21 30 31 32 33 
34

41 43 44 45 47 49 50 51 52 53  imp:n=1  
$ Graphite
40  3 5.3248E-05 -40             imp:n=1  $ 
air, reflector channel #1
41  4 5.9544E-02 -41 40          imp:n=1  $ 
Al-alloy, reflector channel #1
42  3 5.3248E-05 -42             imp:n=1  $ 
air, reflector channel #2
43  4 5.9544E-02 -43 42          imp:n=1  $ 
Al-alloy, reflector channel #2
44  3 5.3248E-05 -44             imp:n=1  $ 
air, reflector channel #3
45  3 5.3248E-05 -45             imp:n=1  $ 
air, reflector channel #4
46  3 5.3248E-05 -46 imp:n=1  $ 
air, reflector channel #5

47  4 5.9544E-02 -47 46          imp:n=1  $ 
Al-alloy, reflector channel #5
48  3 5.3248E-05 -48             imp:n=1  $ 
air, reflector channel #6
49  4 5.9544E-02 -49 48          imp:n=1  $ 
Al-alloy, reflector channel #6
50  3 5.3248E-05 -50 11          imp:n=1  $ 
air, reflector channel #7
51  3 5.3248E-05 -51 11          imp:n=1  $ 
air, reflector channel #8
52  3 5.3248E-05 -52             imp:n=1  $ 
air, reflector channel #9
53  3 5.3248E-05 -53             imp:n=1  $ 
air, reflector channel #10
99  0             35             imp:n=0  $ 
outside world

1   pz  20.44                             $ 
critical h of solution from base of tapered 
base
2   rcc 0 0 0.87     0 0 23.005     12.5  $ 
solution in cylindrical part of tank (max 
critical h)
3   trc 0 0 0        0 0  0.87  0.3 12.5  $ 
solution in tapered base
4   rcc 0 0 0        0 0 -80.5       0.3  $ 
solution in drain tube
5   trc 0 0 -0.0931  0 0  0.87  0.4 12.6  $ 
Zircaloy-2 tank tapered base
6   rcc 0 0 0.7769   0 0 29.0       12.6  $ 
Zircaloy-2 cylindrical tank 
7   rcc 0 0 0        0 0 -80.5       0.4  $ 
Zircaloy-2 drain tube
8   rcc 0 0 30.7     0 0 -15.16     12.5  $ 
air above solution (min critical h)
9   rcc 0 0 -0.3     0 0 30.0       12.9  $ 
air around Zircaloy-2 tank
10  rcc 0 0 0        0 0 -80.5       0.7  $ 
air around Zircaloy-2 drain tube
11  rcc 0 0 -0.5     0 0 30.2       13.1  $ 
Al-alloy tank
12  rcc 0 0 -0.3     0 0 -80.2       0.9  $ 
Al-alloy drain tube
13  rpp -15 15 -15 15  29.5 29.7        $
Al-alloy tank lip
14  rpp -15 15 -15 15  29.7 29.8        $ 
Zircaloy-2 tank lip
15  rpp -15 15 -15 15  29.8 30.7        $ 
Teflon gasket/tank lip
16  rpp -15 15 -15 15  30.7 33.5        $ 
Al-alloy tank cover
17  rcc    0  0  30.7    0 0 80   1.0    $ 
Al-alloy center top tube #1 OD
18  rcc    0  0  30.7    0 0 80    0.9    $ 
Al-alloy center top tube #1 ID
19  rcc   10  0  30.7    0 0 80    1.0    $ 
Al-alloy 2nd 2cmOD top tube #2
20  rcc   10  0  30.7    0 0 80    0.9    $ 
Al-alloy 2nd 2cmOD top tube #2 ID
21  rcc -10  0  30.7    0 0 80    0.5    $ 
Al-alloy 1cmOD top tube #3
22  rcc -10  0  30.7    0 0 80    0.4    $ 
Al-alloy 1cmOD top tube #3 ID
30  rpp -40 40 -25 25 -20.5  50.7      $ 
BeO reflector section #1
31  rpp -30 30 -35 35 -30.5  60.7      $ 
BeO reflector section #2
32  rpp -20 20 -40 40 -30.5  60.7      $ 
BeO reflector section #3

                                                        
                                                      

Proprietary Information



33  rpp -15 15 -15 15   60.7  63.2      $ 
BeO reflector section #4 (top/cover) 
34  rpp -20 20 -20 20   63.2  65.2      $ 
Al-alloy BeO reflector top/cover 
35  rpp -90 90 -90 90 -80.5 110.7      $ 
Graphite reflector 
40  rcc   15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #1 ID
41  rcc   15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #1 OD
42  rcc -15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #2 ID
43  rcc -15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #2 OD
44  rcc   50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #3 ID
45  rcc -50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #4 ID
46  rcc   25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #5 ID
47  rcc   25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #5 OD
48  rcc -25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #6 ID
49  rcc -25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #6 OD
50  rcc -90   0   9.5   180 0 0   0.9    $ 
air, x-axis channel #7 ID
51  rcc -90   0  19.5   180 0 0   0.6    $ 
air, x-axis channel #8 ID
52  rcc -90  50   9.5   180 0 0   2.5    $ 
air, x-axis channel #9 ID (assumed z, 
dimension not shown)
53  rcc -90 -50   9.5   180 0 0   2.5    $ 
air, x-axis channel #10 ID (assumed z, 
dimension not shown)

c UO2SO4 solution (mass density = 1.06362 
g/cc)
m1    92234.70c   9.1395E-07

92235.70c   1.0619E-04
92236.70c   2.1184E-07
92238.70c   1.0736E-05
1001.70c   6.6079E-02
8016.70c   3.3838E-02

16032.70c   1.4805E-04
mt1 lwtr.10t
c Zircaloy-2 (mass density = 6.56 g/cc)
m2    40090.70c   2.1893E-02

40091.70c   4.7743E-03
40092.70c   7.2977E-03
40094.70c   7.3955E-03
40096.70c   1.1915E-03
50112.70c   4.6806E-06
50114.70c   3.1365E-06
50115.70c   1.7371E-06
50116.70c   7.0113E-05
50117.70c   3.7059E-05
50118.70c   1.1687E-04
50119.70c   4.1402E-05
50120.70c   1.5726E-04
50122.70c   2.2342E-05
50124.70c   2.7939E-05
26054.70c   5.8429E-06
26056.70c   9.0833E-05
26057.70c   2.0797E-06
26058.70c   2.7729E-07
24050.70c   3.3012E-06
24052.70c   6.3661E-05

24053.70c   7.2178E-06
24054.70c   1.7969E-06
28058.70c   2.2977E-05
28060.70c   8.7842E-06
28061.70c   3.8031E-07
28062.70c   1.2083E-06
28064.70c   3.0627E-07

mt2  fe56.12t
c air
m3     7014.70c   4.1985E-5 

8016.70c   1.1263E-5
c AL-alloy (mass density = 2.66 g/cc)
m4    13027.70c   5.7529E-02

12024.70c   1.5618E-03
12025.70c   1.9772E-04
12026.70c   2.1769E-04
26054.70c   6.0080E-07
26056.70c 9.3398E-06
26057.70c   2.1384E-07
26058.70c   2.8512E-08
14028.70c   1.8411E-05
14029.70c   9.3223E-07
14030.70c   6.1882E-07
22046.70c   1.6059E-07
22047.70c   1.4654E-07
22048.70c   1.4815E-06
22049.70c   1.1041E-07
22050.70c   1.0840E-07
25055.70c   8.7474E-07
23000.70c   9.4337E-07
30000.70c   4.2870E-06

mt4  al27.12t fe56.12t
c Teflon (mass density = 2.15 g/cc)
m5     6000.70c   2.5891E-02

9019.70c   5.1782E-02
c 
c BeO (mass density = 2.95 g/cc)
m6     4009.70c   7.0937E-02

8016.70c   7.0937E-02
13027.70c   9.8763E-06
26054.70c   9.3840E-08
26056.70c   1.4588E-06
26057.70c   3.3401E-08
26058.70c   4.4534E-09
14028.70c   2.9170E-06
14029.70c   1.4770E-07
14030.70c   9.8044E-08
12024.70c   2.8868E-07
12025.70c   3.6546E-08
12026.70c   4.0237E-08
25055.70c   3.2337E-08
48106.70c   5.9265E-11
48108.70c   4.2197E-11
48110.70c 5.9218E-10
48111.70c   6.0687E-10
48112.70c   1.1441E-09
48113.70c   5.7937E-10
48114.70c   1.3621E-09
48116.70c   3.5512E-10
47107.70c   4.2281E-09
47109.70c   3.9282E-09
29063.70c   1.9337E-07
29065.70c   8.6188E-08
82204.70c   3.6011E-10
82206.70c   6.1990E-09
82207.70c   5.6846E-09
82208.70c   1.3478E-08
28058.70c   6.1995E-08
28060.70c   2.3701E-08
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28061.70c   1.0261E-09
28062.70c   3.2600E-09
28064.70c   8.2636E-10
6000.70c   1.4791E-04
5010.70c   9.8103E-09
5011.70c   3.9488E-08

mt6  be/o.10t o/be.10t al27.12t fe56.12t
c Graphite (mass density = 1.65 g/cc)
m7     6000.70c   8.2718E-02

5010.70c   3.6580E-09
5011.70c   1.4724E-08
1001.70c   1.6267E-05

11023.70c   8.2120E-07
20040.70c   7.2103E-07
20042.70c   4.8123E-09
20043.70c   1.0041E-09
20044.70c   1.5515E-08
20046.70c   2.9751E-11
20048.70c   1.3909E-09
62149.70c   1.1343E-10
22046.70c   8.3008E-09
22047.70c   7.5745E-09
22048.70c   7.6575E-08
22049.70c   5.7068E-09
22050.70c   5.6030E-09
26054.70c   2.0995E-09
26056.70c   3.2639E-08
26057.70c   7.4729E-10
26058.70c   9.9638E-11
42092.70c   1.5537E-08
42094.70c   9.6848E-09
42095.70c   1.6668E-08
42096.70c   1.7464E-08
42097.70c   9.9989E-09
42098.70c   2.5264E-08
42100.70c   1.0083E-08
23000.70c   6.2418E-07
17035.70c   7.4327E-08
17037.70c   2.3768E-08

mt7  grph.10t fe56.12t
kcode  10000 1.0 50 600
ksrc   0 0 5
print

Proserpine case8, 43.062g U235/L (Table 1) 
c Benchmark HEU-SOL-THERM-046, h(crit) = 
surface 1 = Table 1 & 32
c Dimensions & materials from HEU-SOL-THERM-
046 sections 3.1 - 3.3
1   1 0.100186   -2 -1           imp:n=1  $ 
solution in cylindrical part of tank
2   1 0.100186   -3              imp:n=1  $ 
solution in tapered base of tank
3   1 0.100186   -4              imp:n=1  $ 
solution in drain tube
4   2 4.3243E-02  3 -5  7        imp:n=1  $ 
Zircaloy-2 tapered base of tank
5   2 4.3243E-02  2  3 -6 8 14   imp:n=1  $ 
Zircaloy-2 cylindrical part of tank
6   2 4.3243E-02  4 -7           imp:n=1  $ 
Zircaloy-2 drain tube
7 3 5.3248E-05 -8  1           imp:n=1  $ 
air above solution
8   3 5.3248E-05 -9  6 5 10      imp:n=1  $ 
air around Zircaloy-2 tank

9   3 5.3248E-05 -10 5 7         imp:n=1  $ 
air around Zircaloy-2 tube
10  4 5.9544E-02 -11 9 12        imp:n=1  $ 
Al-alloy tank
11  4 5.9544E-02 -12 10          imp:n=1  $ 
Al-alloy tube
12  4 5.9544E-02 -13 11          imp:n=1  $ 
Al-alloy tank lip
13  2 4.3243E-02 -14 8           imp:n=1  $ 
Zircaloy-2 tank lip
14  5 7.7673E-02 -15 8           imp:n=1  $ 
Teflon gasket/tank lip
15  4 5.9544E-02 -16 17 19 21    imp:n=1  $ 
Al-alloy tank cover
16  4 5.9544E-02 -17 18          imp:n=1  $ 
Al-alloy center top tube (#1)
17  4 5.9544E-02 -19 20          imp:n=1  $ 
Al-alloy center top tube (#2)
18  4 5.9544E-02 -21 22          imp:n=1  $
Al-alloy center top tube (#3)
19  3 5.3248E-05 -18             imp:n=1  $ 
air in tube #1
20  3 5.3248E-05 -20             imp:n=1  $ 
air in tube #2
21  3 5.3248E-05 -22             imp:n=1  $ 
air in tube #3
30  6 1.4204E-01 -30 11 12 13 14 15 16 17 19 
21

41 43 47 49 50 51  imp:n=1  
$ BeO section #1
31  6 1.4204E-01 -31 30 12 17 19 21

41 43 47 49    imp:n=1  $ 
BeO section #2
32  6 1.4204E-01 -32 31 41 43    imp:n=1  $ 
BeO section #3
33  6 1.4204E-01 -33 17 19 21    imp:n=1  $ 
BeO top section #4
34  4 5.9544E-02 -34 17 19 21    imp:n=1  $ 
Al-alloy BeO cover
35  7 8.2737E-02 -35 12 17 19 21 30 31 32 33 
34

41 43 44 45 47 49 50 51 52 53  imp:n=1  
$ Graphite
40  3 5.3248E-05 -40             imp:n=1  $ 
air, reflector channel #1
41  4 5.9544E-02 -41 40          imp:n=1  $ 
Al-alloy, reflector channel #1
42  3 5.3248E-05 -42             imp:n=1  $ 
air, reflector channel #2
43  4 5.9544E-02 -43 42          imp:n=1  $ 
Al-alloy, reflector channel #2
44  3 5.3248E-05 -44 imp:n=1  $ 
air, reflector channel #3
45  3 5.3248E-05 -45             imp:n=1  $ 
air, reflector channel #4
46  3 5.3248E-05 -46             imp:n=1  $ 
air, reflector channel #5
47  4 5.9544E-02 -47 46          imp:n=1  $ 
Al-alloy, reflector channel #5
48  3 5.3248E-05 -48             imp:n=1  $ 
air, reflector channel #6
49  4 5.9544E-02 -49 48          imp:n=1  $ 
Al-alloy, reflector channel #6
50  3 5.3248E-05 -50 11          imp:n=1  $ 
air, reflector channel #7
51  3 5.3248E-05 -51 11          imp:n=1 $
air, reflector channel #8
52  3 5.3248E-05 -52             imp:n=1  $ 
air, reflector channel #9
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53  3 5.3248E-05 -53             imp:n=1  $ 
air, reflector channel #10
99  0             35             imp:n=0  $ 
outside world

1   pz  19.71          $
critical h of solution from base of tapered 
base
2   rcc 0 0 0.87     0 0 23.005     12.5  $ 
solution in cylindrical part of tank (max 
critical h)
3   trc 0 0 0        0 0  0.87  0.3 12.5  $ 
solution in tapered base
4   rcc 0 0 0 0 0 -80.5       0.3  $ 
solution in drain tube
5   trc 0 0 -0.0931  0 0  0.87  0.4 12.6  $ 
Zircaloy-2 tank tapered base
6   rcc 0 0 0.7769   0 0 29.0       12.6  $ 
Zircaloy-2 cylindrical tank 
7   rcc 0 0 0        0 0 -80.5       0.4  $ 
Zircaloy-2 drain tube
8   rcc 0 0 30.7     0 0 -15.16     12.5  $ 
air above solution (min critical h)
9   rcc 0 0 -0.3     0 0 30.0       12.9  $ 
air around Zircaloy-2 tank
10  rcc 0 0 0        0 0 -80.5       0.7  $ 
air around Zircaloy-2 drain tube
11  rcc 0 0 -0.5     0 0 30.2       13.1  $ 
Al-alloy tank
12  rcc 0 0 -0.3     0 0 -80.2       0.9  $ 
Al-alloy drain tube
13  rpp -15 15 -15 15  29.5 29.7        $ 
Al-alloy tank lip
14  rpp -15 15 -15 15  29.7 29.8        $ 
Zircaloy-2 tank lip
15  rpp -15 15 -15 15  29.8 30.7        $ 
Teflon gasket/tank lip
16  rpp -15 15 -15 15  30.7 33.5        $ 
Al-alloy tank cover
17  rcc    0  0  30.7    0 0 80    1.0    $ 
Al-alloy center top tube #1 OD
18  rcc    0  0  30.7    0 0 80    0.9    $ 
Al-alloy center top tube #1 ID
19  rcc 10  0  30.7    0 0 80    1.0    $ 
Al-alloy 2nd 2cmOD top tube #2
20  rcc   10  0  30.7    0 0 80    0.9    $ 
Al-alloy 2nd 2cmOD top tube #2 ID
21  rcc -10  0  30.7    0 0 80    0.5    $ 
Al-alloy 1cmOD top tube #3
22  rcc -10  0  30.7    0 0 80    0.4 $
Al-alloy 1cmOD top tube #3 ID
30  rpp -40 40 -25 25 -20.5  50.7      $ 
BeO reflector section #1
31  rpp -30 30 -35 35 -30.5  60.7      $ 
BeO reflector section #2
32  rpp -20 20 -40 40 -30.5  60.7      $ 
BeO reflector section #3
33  rpp -15 15 -15 15   60.7  63.2      $ 
BeO reflector section #4 (top/cover) 
34  rpp -20 20 -20 20   63.2  65.2      $ 
Al-alloy BeO reflector top/cover 
35  rpp -90 90 -90 90 -80.5 110.7      $ 
Graphite reflector 
40  rcc   15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #1 ID
41  rcc   15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #1 OD
42  rcc -15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #2 ID

43  rcc -15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #2 OD
44 rcc   50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #3 ID
45  rcc -50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #4 ID
46  rcc   25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #5 ID
47  rcc   25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #5 OD
48  rcc -25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #6 ID
49  rcc -25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #6 OD
50  rcc -90   0   9.5   180 0 0   0.9    $ 
air, x-axis channel #7 ID
51  rcc -90   0  19.5   180 0 0   0.6    $ 
air, x-axis channel #8 ID
52  rcc -90  50   9.5   180 0 0   2.5    $ 
air, x-axis channel #9 ID (assumed z, 
dimension not shown)
53  rcc -90 -50   9.5   180 0 0   2.5    $ 
air, x-axis channel #10 ID (assumed z, 
dimension not shown)

c UO2SO4 solution (mass density = 1.06581 
g/cc)
m1   92234.70c  9.4608E-07

92235.70c  1.0992E-04
92236.70c  2.1928E-07
92238.70c  1.1113E-05
1001.70c  6.6059E-02
8016.70c  3.3853E-02

16032.70c  1.5220E-04
mt1 lwtr.10t
c Zircaloy-2 (mass density = 6.56 g/cc)
m2    40090.70c   2.1893E-02

40091.70c   4.7743E-03
40092.70c   7.2977E-03
40094.70c   7.3955E-03
40096.70c   1.1915E-03
50112.70c   4.6806E-06
50114.70c   3.1365E-06
50115.70c   1.7371E-06
50116.70c   7.0113E-05
50117.70c   3.7059E-05
50118.70c   1.1687E-04
50119.70c   4.1402E-05
50120.70c   1.5726E-04
50122.70c   2.2342E-05
50124.70c   2.7939E-05
26054.70c   5.8429E-06
26056.70c   9.0833E-05
26057.70c   2.0797E-06
26058.70c   2.7729E-07
24050.70c   3.3012E-06
24052.70c   6.3661E-05
24053.70c   7.2178E-06
24054.70c   1.7969E-06
28058.70c   2.2977E-05
28060.70c   8.7842E-06
28061.70c   3.8031E-07
28062.70c   1.2083E-06
28064.70c   3.0627E-07

mt2  fe56.12t
c air
m3     7014.70c   4.1985E-5 

8016.70c   1.1263E-5
c AL-alloy (mass density = 2.66 g/cc)
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m4    13027.70c   5.7529E-02
12024.70c 1.5618E-03
12025.70c   1.9772E-04
12026.70c   2.1769E-04
26054.70c   6.0080E-07
26056.70c   9.3398E-06
26057.70c   2.1384E-07
26058.70c   2.8512E-08
14028.70c   1.8411E-05
14029.70c   9.3223E-07
14030.70c   6.1882E-07
22046.70c   1.6059E-07
22047.70c   1.4654E-07
22048.70c   1.4815E-06
22049.70c   1.1041E-07
22050.70c   1.0840E-07
25055.70c   8.7474E-07
23000.70c   9.4337E-07
30000.70c   4.2870E-06

mt4  al27.12t fe56.12t
c Teflon (mass density = 2.15 g/cc)
m5     6000.70c   2.5891E-02

9019.70c   5.1782E-02
c 
c BeO (mass density = 2.95 g/cc)
m6     4009.70c   7.0937E-02

8016.70c   7.0937E-02
13027.70c   9.8763E-06
26054.70c   9.3840E-08
26056.70c   1.4588E-06
26057.70c   3.3401E-08
26058.70c   4.4534E-09
14028.70c   2.9170E-06
14029.70c   1.4770E-07
14030.70c   9.8044E-08
12024.70c   2.8868E-07
12025.70c   3.6546E-08
12026.70c  4.0237E-08
25055.70c   3.2337E-08
48106.70c   5.9265E-11
48108.70c   4.2197E-11
48110.70c   5.9218E-10
48111.70c   6.0687E-10
48112.70c   1.1441E-09
48113.70c   5.7937E-10
48114.70c   1.3621E-09
48116.70c   3.5512E-10
47107.70c   4.2281E-09
47109.70c   3.9282E-09
29063.70c   1.9337E-07
29065.70c   8.6188E-08
82204.70c   3.6011E-10
82206.70c   6.1990E-09
82207.70c   5.6846E-09
82208.70c   1.3478E-08
28058.70c   6.1995E-08
28060.70c   2.3701E-08
28061.70c   1.0261E-09
28062.70c   3.2600E-09
28064.70c   8.2636E-10
6000.70c   1.4791E-04
5010.70c   9.8103E-09
5011.70c   3.9488E-08

mt6  be/o.10t o/be.10t al27.12t fe56.12t
c Graphite (mass density = 1.65 g/cc)
m7     6000.70c   8.2718E-02

5010.70c   3.6580E-09
5011.70c   1.4724E-08
1001.70c   1.6267E-05

11023.70c   8.2120E-07
20040.70c   7.2103E-07
20042.70c   4.8123E-09
20043.70c   1.0041E-09
20044.70c   1.5515E-08
20046.70c   2.9751E-11
20048.70c   1.3909E-09
62149.70c   1.1343E-10
22046.70c   8.3008E-09
22047.70c   7.5745E-09
22048.70c   7.6575E-08
22049.70c   5.7068E-09
22050.70c   5.6030E-09
26054.70c   2.0995E-09
26056.70c   3.2639E-08
26057.70c   7.4729E-10
26058.70c   9.9638E-11
42092.70c   1.5537E-08
42094.70c   9.6848E-09
42095.70c   1.6668E-08
42096.70c   1.7464E-08
42097.70c   9.9989E-09
42098.70c   2.5264E-08
42100.70c   1.0083E-08
23000.70c   6.2418E-07
17035.70c   7.4327E-08
17037.70c   2.3768E-08

mt7  grph.10t fe56.12t
kcode  10000 1.0 50 600
ksrc   0 0 5
print

Proserpine case9, 43.66g U235/L (Table 1) 
c Benchmark HEU-SOL-THERM-046, h(crit) = 
surface 1 = Table 1 & 32
c Dimensions & materials from HEU-SOL-THERM-
046 sections 3.1 - 3.3
1   1 0.100188 -2 -1           imp:n=1  $ 
solution in cylindrical part of tank
2   1 0.100188 -3              imp:n=1  $ 
solution in tapered base of tank
3   1 0.100188 -4              imp:n=1  $ 
solution in drain tube
4   2 4.3243E-02  3 -5  7        imp:n=1  $ 
Zircaloy-2 tapered base of tank
5   2 4.3243E-02  2  3 -6 8 14   imp:n=1  $ 
Zircaloy-2 cylindrical part of tank
6   2 4.3243E-02  4 -7           imp:n=1  $ 
Zircaloy-2 drain tube
7   3 5.3248E-05 -8  1           imp:n=1  $ 
air above solution
8   3 5.3248E-05 -9  6 5 10      imp:n=1  $ 
air around Zircaloy-2 tank
9   3 5.3248E-05 -10 5 7         imp:n=1  $ 
air around Zircaloy-2 tube
10  4 5.9544E-02 -11 9 12        imp:n=1  $ 
Al-alloy tank
11  4 5.9544E-02 -12 10          imp:n=1  $ 
Al-alloy tube
12  4 5.9544E-02 -13 11          imp:n=1  $ 
Al-alloy tank lip
13  2 4.3243E-02 -14 8           imp:n=1  $ 
Zircaloy-2 tank lip
14  5 7.7673E-02 -15 8           imp:n=1  $ 
Teflon gasket/tank lip
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15  4 5.9544E-02 -16 17 19 21    imp:n=1  $ 
Al-alloy tank cover
16  4 5.9544E-02 -17 18          imp:n=1  $ 
Al-alloy center top tube (#1)
17 4 5.9544E-02 -19 20          imp:n=1  $ 
Al-alloy center top tube (#2)
18  4 5.9544E-02 -21 22          imp:n=1  $ 
Al-alloy center top tube (#3)
19  3 5.3248E-05 -18             imp:n=1  $ 
air in tube #1
20  3 5.3248E-05 -20             imp:n=1  $ 
air in tube #2
21  3 5.3248E-05 -22             imp:n=1  $ 
air in tube #3
30  6 1.4204E-01 -30 11 12 13 14 15 16 17 19 
21

41 43 47 49 50 51  imp:n=1
$ BeO section #1
31  6 1.4204E-01 -31 30 12 17 19 21

41 43 47 49    imp:n=1  $
BeO section #2
32  6 1.4204E-01 -32 31 41 43    imp:n=1  $ 
BeO section #3
33  6 1.4204E-01 -33 17 19 21    imp:n=1  $ 
BeO top section #4
34  4 5.9544E-02 -34 17 19 21    imp:n=1  $ 
Al-alloy BeO cover
35  7 8.2737E-02 -35 12 17 19 21 30 31 32 33 
34

41 43 44 45 47 49 50 51 52 53  imp:n=1  
$ Graphite
40  3 5.3248E-05 -40             imp:n=1  $ 
air, reflector channel #1
41  4 5.9544E-02 -41 40          imp:n=1  $ 
Al-alloy, reflector channel #1
42  3 5.3248E-05 -42             imp:n=1  $ 
air, reflector channel #2
43  4 5.9544E-02 -43 42          imp:n=1  $ 
Al-alloy, reflector channel #2
44  3 5.3248E-05 -44             imp:n=1  $ 
air, reflector channel #3
45  3 5.3248E-05 -45             imp:n=1  $ 
air, reflector channel #4
46  3 5.3248E-05 -46 imp:n=1  $ 
air, reflector channel #5
47  4 5.9544E-02 -47 46          imp:n=1  $ 
Al-alloy, reflector channel #5
48  3 5.3248E-05 -48             imp:n=1  $ 
air, reflector channel #6
49  4 5.9544E-02 -49 48          imp:n=1  $ 
Al-alloy, reflector channel #6
50  3 5.3248E-05 -50 11          imp:n=1  $ 
air, reflector channel #7
51  3 5.3248E-05 -51 11          imp:n=1  $ 
air, reflector channel #8
52  3 5.3248E-05 -52             imp:n=1  $ 
air, reflector channel #9
53  3 5.3248E-05 -53             imp:n=1  $
air, reflector channel #10
99  0             35             imp:n=0  $ 
outside world

1   pz  19.40                             $ 
critical h of solution from base of tapered 
base
2   rcc 0 0 0.87     0 0 23.005     12.5  $ 
solution in cylindrical part of tank (max 
critical h)

3   trc 0 0 0        0 0  0.87  0.3 12.5  $ 
solution in tapered base
4   rcc 0 0 0        0 0 -80.5       0.3  $ 
solution in drain tube
5   trc 0 0 -0.0931  0 0  0.87  0.4 12.6  $ 
Zircaloy-2 tank tapered base
6   rcc 0 0 0.7769   0 0 29.0       12.6  $ 
Zircaloy-2 cylindrical tank 
7   rcc 0 0 0        0 0 -80.5       0.4  $ 
Zircaloy-2 drain tube
8   rcc 0 0 30.7     0 0 -15.16     12.5  $ 
air above solution (min critical h)
9   rcc 0 0 -0.3     0 0 30.0       12.9  $ 
air around Zircaloy-2 tank
10  rcc 0 0 0        0 0 -80.5       0.7  $ 
air around Zircaloy-2 drain tube
11  rcc 0 0 -0.5     0 0 30.2       13.1  $ 
Al-alloy tank
12  rcc 0 0 -0.3     0 0 -80.2       0.9  $ 
Al-alloy drain tube
13  rpp -15 15 -15 15  29.5 29.7        $ 
Al-alloy tank lip
14  rpp -15 15 -15 15  29.7 29.8        $ 
Zircaloy-2 tank lip
15  rpp -15 15 -15 15  29.8 30.7        $ 
Teflon gasket/tank lip
16  rpp -15 15 -15 15  30.7 33.5        $ 
Al-alloy tank cover
17  rcc    0  0  30.7    0 0 80    1.0    $
Al-alloy center top tube #1 OD
18  rcc    0  0  30.7    0 0 80    0.9    $ 
Al-alloy center top tube #1 ID
19  rcc   10  0  30.7    0 0 80    1.0    $ 
Al-alloy 2nd 2cmOD top tube #2
20  rcc   10  0  30.7    0 0 80    0.9    $ 
Al-alloy 2nd 2cmOD top tube #2 ID
21  rcc -10  0  30.7    0 0 80    0.5    $ 
Al-alloy 1cmOD top tube #3
22  rcc -10  0  30.7    0 0 80    0.4    $ 
Al-alloy 1cmOD top tube #3 ID
30  rpp -40 40 -25 25 -20.5  50.7      $ 
BeO reflector section #1
31  rpp -30 30 -35 35 -30.5  60.7     $
BeO reflector section #2
32  rpp -20 20 -40 40 -30.5  60.7      $ 
BeO reflector section #3
33  rpp -15 15 -15 15   60.7  63.2      $ 
BeO reflector section #4 (top/cover) 
34  rpp -20 20 -20 20   63.2  65.2      $ 
Al-alloy BeO reflector top/cover
35  rpp -90 90 -90 90 -80.5 110.7      $ 
Graphite reflector 
40  rcc   15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #1 ID
41  rcc   15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #1 OD
42  rcc -15 -90   4.5   0 180 0   1.5 $
air, y-axis channel #2 ID
43  rcc -15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #2 OD
44  rcc   50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #3 ID
45  rcc -50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #4 ID
46  rcc   25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #5 ID
47  rcc   25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #5 OD
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48  rcc -25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #6 ID
49  rcc -25 -90  14.5   0 180 0   0.8 $
Al-alloy tube, y-axis channel #6 OD
50  rcc -90   0   9.5   180 0 0   0.9    $ 
air, x-axis channel #7 ID
51  rcc -90   0  19.5   180 0 0   0.6    $ 
air, x-axis channel #8 ID
52  rcc -90  50   9.5   180 0 0   2.5    $ 
air, x-axis channel #9 ID (assumed z, 
dimension not shown)
53  rcc -90 -50   9.5   180 0 0   2.5    $ 
air, x-axis channel #10 ID (assumed z, 
dimension not shown)

c UO2SO4 solution (mass density = 1.06671 
g/cc)
m1   92234.70c  9.5921E-07

92235.70c  1.1145E-04
92236.70c  2.2233E-07
92238.70c  1.1268E-05
1001.70c  6.6051E-02
8016.70c  3.3859E-02

16032.70c  1.5390E-04
mt1 lwtr.10t
c Zircaloy-2 (mass density = 6.56 g/cc)
m2    40090.70c   2.1893E-02

40091.70c   4.7743E-03
40092.70c   7.2977E-03
40094.70c   7.3955E-03
40096.70c   1.1915E-03
50112.70c   4.6806E-06
50114.70c   3.1365E-06
50115.70c   1.7371E-06
50116.70c   7.0113E-05
50117.70c   3.7059E-05
50118.70c   1.1687E-04
50119.70c   4.1402E-05 
50120.70c   1.5726E-04
50122.70c   2.2342E-05
50124.70c   2.7939E-05
26054.70c   5.8429E-06
26056.70c   9.0833E-05
26057.70c   2.0797E-06
26058.70c   2.7729E-07
24050.70c   3.3012E-06
24052.70c   6.3661E-05
24053.70c   7.2178E-06
24054.70c   1.7969E-06
28058.70c   2.2977E-05
28060.70c   8.7842E-06
28061.70c   3.8031E-07
28062.70c   1.2083E-06
28064.70c   3.0627E-07

mt2  fe56.12t
c air
m3     7014.70c   4.1985E-5 

8016.70c   1.1263E-5
c AL-alloy (mass density = 2.66 g/cc)
m4    13027.70c   5.7529E-02

12024.70c   1.5618E-03
12025.70c   1.9772E-04
12026.70c   2.1769E-04
26054.70c   6.0080E-07
26056.70c   9.3398E-06
26057.70c   2.1384E-07
26058.70c   2.8512E-08
14028.70c   1.8411E-05
14029.70c   9.3223E-07

14030.70c   6.1882E-07
22046.70c   1.6059E-07
22047.70c   1.4654E-07
22048.70c   1.4815E-06
22049.70c   1.1041E-07
22050.70c   1.0840E-07
25055.70c   8.7474E-07
23000.70c   9.4337E-07
30000.70c   4.2870E-06

mt4  al27.12t fe56.12t
c Teflon (mass density = 2.15 g/cc)
m5     6000.70c   2.5891E-02

9019.70c   5.1782E-02
c 
c BeO (mass density = 2.95 g/cc)
m6     4009.70c   7.0937E-02

8016.70c   7.0937E-02
13027.70c   9.8763E-06
26054.70c   9.3840E-08
26056.70c   1.4588E-06
26057.70c   3.3401E-08
26058.70c   4.4534E-09
14028.70c   2.9170E-06
14029.70c   1.4770E-07
14030.70c   9.8044E-08
12024.70c   2.8868E-07
12025.70c   3.6546E-08
12026.70c   4.0237E-08
25055.70c   3.2337E-08
48106.70c   5.9265E-11
48108.70c   4.2197E-11
48110.70c   5.9218E-10
48111.70c   6.0687E-10
48112.70c   1.1441E-09
48113.70c   5.7937E-10
48114.70c   1.3621E-09
48116.70c   3.5512E-10
47107.70c   4.2281E-09
47109.70c   3.9282E-09
29063.70c   1.9337E-07
29065.70c   8.6188E-08
82204.70c   3.6011E-10
82206.70c   6.1990E-09
82207.70c   5.6846E-09
82208.70c   1.3478E-08
28058.70c   6.1995E-08
28060.70c   2.3701E-08
28061.70c   1.0261E-09
28062.70c   3.2600E-09
28064.70c   8.2636E-10
6000.70c   1.4791E-04
5010.70c   9.8103E-09
5011.70c   3.9488E-08

mt6  be/o.10t o/be.10t al27.12t fe56.12t
c Graphite (mass density = 1.65 g/cc)
m7     6000.70c   8.2718E-02

5010.70c   3.6580E-09
5011.70c   1.4724E-08
1001.70c   1.6267E-05

11023.70c   8.2120E-07
20040.70c   7.2103E-07
20042.70c   4.8123E-09
20043.70c   1.0041E-09
20044.70c   1.5515E-08
20046.70c   2.9751E-11
20048.70c   1.3909E-09
62149.70c   1.1343E-10
22046.70c   8.3008E-09
22047.70c   7.5745E-09
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22048.70c   7.6575E-08
22049.70c   5.7068E-09
22050.70c   5.6030E-09
26054.70c   2.0995E-09
26056.70c   3.2639E-08
26057.70c   7.4729E-10
26058.70c   9.9638E-11
42092.70c   1.5537E-08
42094.70c   9.6848E-09
42095.70c   1.6668E-08
42096.70c   1.7464E-08
42097.70c   9.9989E-09
42098.70c   2.5264E-08
42100.70c   1.0083E-08
23000.70c   6.2418E-07
17035.70c   7.4327E-08
17037.70c   2.3768E-08

mt7  grph.10t fe56.12t
kcode  10000 1.0 50 600
ksrc   0 0 5
print

Proserpine case10, 46.14g U235/L (Table 1) 
c Benchmark HEU-SOL-THERM-046, h(crit) = 
surface 1 = Table 1 & 32
c Dimensions & materials from HEU-SOL-THERM-
046 sections 3.1 - 3.3
1   1 0.100192   -2 -1           imp:n=1  $ 
solution in cylindrical part of tank
2   1 0.100192   -3              imp:n=1  $ 
solution in tapered base of tank
3   1 0.100192   -4              imp:n=1  $ 
solution in drain tube
4   2 4.3243E-02  3 -5  7        imp:n=1  $ 
Zircaloy-2 tapered base of tank
5   2 4.3243E-02  2  3 -6 8 14   imp:n=1  $ 
Zircaloy-2 cylindrical part of tank
6   2 4.3243E-02  4 -7           imp:n=1  $ 
Zircaloy-2 drain tube
7   3 5.3248E-05 -8  1 imp:n=1  $ 
air above solution
8   3 5.3248E-05 -9  6 5 10      imp:n=1  $ 
air around Zircaloy-2 tank
9   3 5.3248E-05 -10 5 7         imp:n=1  $ 
air around Zircaloy-2 tube
10  4 5.9544E-02 -11 9 12        imp:n=1  $ 
Al-alloy tank
11  4 5.9544E-02 -12 10          imp:n=1  $ 
Al-alloy tube
12  4 5.9544E-02 -13 11          imp:n=1  $ 
Al-alloy tank lip
13  2 4.3243E-02 -14 8           imp:n=1  $ 
Zircaloy-2 tank lip
14  5 7.7673E-02 -15 8           imp:n=1  $ 
Teflon gasket/tank lip
15  4 5.9544E-02 -16 17 19 21    imp:n=1  $ 
Al-alloy tank cover
16  4 5.9544E-02 -17 18          imp:n=1  $ 
Al-alloy center top tube (#1)
17  4 5.9544E-02 -19 20          imp:n=1  $ 
Al-alloy center top tube (#2)
18  4 5.9544E-02 -21 22          imp:n=1  $ 
Al-alloy center top tube (#3)
19  3 5.3248E-05 -18             imp:n=1  $ 
air in tube #1

20  3 5.3248E-05 -20             imp:n=1  $ 
air in tube #2
21  3 5.3248E-05 -22             imp:n=1  $ 
air in tube #3
30  6 1.4204E-01 -30 11 12 13 14 15 16 17 19 
21
                  41 43 47 49 50 51  imp:n=1
$ BeO section #1
31  6 1.4204E-01 -31 30 12 17 19 21
                  41 43 47 49    imp:n=1  $ 
BeO section #2
32  6 1.4204E-01 -32 31 41 43    imp:n=1  $ 
BeO section #3
33  6 1.4204E-01 -33 17 19 21    imp:n=1  $ 
BeO top section #4
34  4 5.9544E-02 -34 17 19 21    imp:n=1  $ 
Al-alloy BeO cover
35  7 8.2737E-02 -35 12 17 19 21 30 31 32 33 
34

41 43 44 45 47 49 50 51 52 53  imp:n=1  
$ Graphite
40  3 5.3248E-05 -40             imp:n=1  $ 
air, reflector channel #1
41  4 5.9544E-02 -41 40          imp:n=1  $ 
Al-alloy, reflector channel #1
42  3 5.3248E-05 -42             imp:n=1  $ 
air, reflector channel #2
43  4 5.9544E-02 -43 42          imp:n=1  $ 
Al-alloy, reflector channel #2
44  3 5.3248E-05 -44             imp:n=1  $ 
air, reflector channel #3
45  3 5.3248E-05 -45             imp:n=1  $ 
air, reflector channel #4
46  3 5.3248E-05 -46             imp:n=1  $ 
air, reflector channel #5
47  4 5.9544E-02 -47 46          imp:n=1  $ 
Al-alloy, reflector channel #5
48  3 5.3248E-05 -48 imp:n=1  $ 
air, reflector channel #6
49  4 5.9544E-02 -49 48          imp:n=1  $ 
Al-alloy, reflector channel #6
50  3 5.3248E-05 -50 11          imp:n=1  $ 
air, reflector channel #7
51  3 5.3248E-05 -51 11          imp:n=1  $ 
air, reflector channel #8
52  3 5.3248E-05 -52             imp:n=1  $ 
air, reflector channel #9
53  3 5.3248E-05 -53             imp:n=1  $ 
air, reflector channel #10
99  0             35             imp:n=0  $ 
outside world

1   pz  18.275                            $ 
critical h of solution from base of tapered 
base
2   rcc 0 0 0.87     0 0 23.005     12.5  $ 
solution in cylindrical part of tank (max 
critical h)
3   trc 0 0 0        0 0  0.87  0.3 12.5  $ 
solution in tapered base
4   rcc 0 0 0        0 0 -80.5       0.3  $ 
solution in drain tube
5   trc 0 0 -0.0931  0 0  0.87  0.4 12.6  $ 
Zircaloy-2 tank tapered base
6   rcc 0 0 0.7769   0 0 29.0       12.6  $ 
Zircaloy-2 cylindrical tank 
7   rcc 0 0 0        0 0 -80.5       0.4  $ 
Zircaloy-2 drain tube
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8   rcc 0 0 30.7     0 0 -15.16     12.5  $ 
air above solution (min critical h)
9   rcc 0 0 -0.3     0 0 30.0       12.9  $ 
air around Zircaloy-2 tank
10  rcc 0 0 0        0 0 -80.5       0.7  $ 
air around Zircaloy-2 drain tube
11  rcc 0 0 -0.5     0 0 30.2       13.1  $ 
Al-alloy tank
12  rcc 0 0 -0.3     0 0 -80.2       0.9  $ 
Al-alloy drain tube
13  rpp -15 15 -15 15  29.5 29.7        $ 
Al-alloy tank lip
14  rpp -15 15 -15 15  29.7 29.8        $ 
Zircaloy-2 tank lip
15  rpp -15 15 -15 15  29.8 30.7        $ 
Teflon gasket/tank lip
16  rpp -15 15 -15 15  30.7 33.5        $ 
Al-alloy tank cover
17  rcc    0  0  30.7    0 0 80    1.0    $ 
Al-alloy center top tube #1 OD
18  rcc    0  0  30.7    0 0 80    0.9    $ 
Al-alloy center top tube #1 ID
19  rcc   10  0  30.7    0 0 80  1.0    $ 
Al-alloy 2nd 2cmOD top tube #2
20  rcc   10  0  30.7    0 0 80    0.9    $ 
Al-alloy 2nd 2cmOD top tube #2 ID
21  rcc -10  0  30.7    0 0 80    0.5    $ 
Al-alloy 1cmOD top tube #3
22  rcc -10  0  30.7    0 0 80    0.4    $ 
Al-alloy 1cmOD top tube #3 ID
30  rpp -40 40 -25 25 -20.5  50.7      $ 
BeO reflector section #1
31  rpp -30 30 -35 35 -30.5  60.7      $ 
BeO reflector section #2
32  rpp -20 20 -40 40 -30.5  60.7      $ 
BeO reflector section #3
33  rpp -15 15 -15 15   60.7  63.2    $
BeO reflector section #4 (top/cover) 
34  rpp -20 20 -20 20   63.2  65.2      $ 
Al-alloy BeO reflector top/cover 
35  rpp -90 90 -90 90 -80.5 110.7      $ 
Graphite reflector 
40  rcc   15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #1 ID
41 rcc   15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #1 OD
42  rcc -15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #2 ID
43  rcc -15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #2 OD
44  rcc   50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #3 ID
45  rcc -50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #4 ID
46  rcc   25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #5 ID
47  rcc   25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #5 OD
48  rcc -25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #6 ID
49  rcc -25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #6 OD
50  rcc -90   0   9.5   180 0 0   0.9    $ 
air, x-axis channel #7 ID
51  rcc -90   0  19.5   180 0 0   0.6    $ 
air, x-axis channel #8 ID
52  rcc -90  50   9.5   180 0 0   2.5    $ 
air, x-axis channel #9 ID (assumed z, 
dimension not shown)

53  rcc -90 -50   9.5   180 0 0   2.5    $ 
air, x-axis channel #10 ID (assumed z, 
dimension not shown)

c UO2SO4 solution (mass density = 1.07044 
g/cc)
m1   92234.70c  1.0137E-06

92235.70c  1.1778E-04
92236.70c  2.3496E-07
92238.70c  1.1908E-05
1001.70c  6.6016E-02
8016.70c  3.3884E-02

16032.70c  1.6094E-04
mt1 lwtr.10t
c Zircaloy-2 (mass density = 6.56 g/cc)
m2    40090.70c   2.1893E-02

40091.70c   4.7743E-03
40092.70c   7.2977E-03
40094.70c   7.3955E-03
40096.70c   1.1915E-03
50112.70c   4.6806E-06
50114.70c   3.1365E-06
50115.70c   1.7371E-06 
50116.70c   7.0113E-05
50117.70c   3.7059E-05
50118.70c   1.1687E-04
50119.70c   4.1402E-05
50120.70c   1.5726E-04
50122.70c   2.2342E-05
50124.70c   2.7939E-05
26054.70c   5.8429E-06
26056.70c   9.0833E-05
26057.70c   2.0797E-06
26058.70c   2.7729E-07
24050.70c   3.3012E-06
24052.70c   6.3661E-05
24053.70c   7.2178E-06
24054.70c   1.7969E-06
28058.70c   2.2977E-05
28060.70c   8.7842E-06
28061.70c 3.8031E-07
28062.70c   1.2083E-06
28064.70c   3.0627E-07

mt2  fe56.12t
c air
m3     7014.70c   4.1985E-5 

8016.70c   1.1263E-5
c AL-alloy (mass density = 2.66 g/cc)
m4    13027.70c   5.7529E-02

12024.70c   1.5618E-03
12025.70c   1.9772E-04
12026.70c   2.1769E-04
26054.70c   6.0080E-07
26056.70c   9.3398E-06
26057.70c   2.1384E-07
26058.70c   2.8512E-08
14028.70c   1.8411E-05
14029.70c   9.3223E-07
14030.70c   6.1882E-07
22046.70c   1.6059E-07
22047.70c   1.4654E-07
22048.70c   1.4815E-06
22049.70c   1.1041E-07
22050.70c   1.0840E-07
25055.70c   8.7474E-07
23000.70c   9.4337E-07
30000.70c   4.2870E-06

mt4  al27.12t fe56.12t
c Teflon (mass density = 2.15 g/cc)
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m5     6000.70c   2.5891E-02
9019.70c   5.1782E-02

c 
c BeO (mass density = 2.95 g/cc)
m6     4009.70c   7.0937E-02

8016.70c   7.0937E-02
13027.70c   9.8763E-06
26054.70c   9.3840E-08
26056.70c   1.4588E-06
26057.70c   3.3401E-08
26058.70c   4.4534E-09
14028.70c   2.9170E-06
14029.70c   1.4770E-07
14030.70c   9.8044E-08
12024.70c   2.8868E-07
12025.70c   3.6546E-08
12026.70c   4.0237E-08
25055.70c   3.2337E-08
48106.70c   5.9265E-11
48108.70c   4.2197E-11
48110.70c   5.9218E-10
48111.70c   6.0687E-10
48112.70c   1.1441E-09
48113.70c   5.7937E-10
48114.70c   1.3621E-09
48116.70c   3.5512E-10
47107.70c   4.2281E-09
47109.70c   3.9282E-09
29063.70c   1.9337E-07
29065.70c   8.6188E-08
82204.70c   3.6011E-10
82206.70c   6.1990E-09
82207.70c   5.6846E-09
82208.70c   1.3478E-08
28058.70c   6.1995E-08
28060.70c   2.3701E-08
28061.70c   1.0261E-09
28062.70c   3.2600E-09
28064.70c   8.2636E-10
6000.70c   1.4791E-04
5010.70c   9.8103E-09
5011.70c   3.9488E-08

mt6  be/o.10t o/be.10t al27.12t fe56.12t
c Graphite (mass density = 1.65 g/cc)
m7     6000.70c   8.2718E-02

5010.70c   3.6580E-09
5011.70c   1.4724E-08
1001.70c   1.6267E-05

11023.70c   8.2120E-07
20040.70c   7.2103E-07
20042.70c   4.8123E-09
20043.70c   1.0041E-09
20044.70c   1.5515E-08
20046.70c   2.9751E-11
20048.70c   1.3909E-09
62149.70c   1.1343E-10
22046.70c   8.3008E-09
22047.70c   7.5745E-09
22048.70c   7.6575E-08
22049.70c   5.7068E-09
22050.70c   5.6030E-09
26054.70c   2.0995E-09
26056.70c   3.2639E-08
26057.70c   7.4729E-10
26058.70c   9.9638E-11
42092.70c   1.5537E-08
42094.70c   9.6848E-09
42095.70c   1.6668E-08
42096.70c   1.7464E-08

42097.70c   9.9989E-09
42098.70c   2.5264E-08
42100.70c   1.0083E-08
23000.70c   6.2418E-07
17035.70c   7.4327E-08
17037.70c   2.3768E-08

mt7  grph.10t fe56.12t
kcode  10000 1.0 50 600
ksrc   0 0 5
print

Proserpine case11, 48.69g U235/L (Table 1) 
c Benchmark HEU-SOL-THERM-046, h(crit) = 
surface 1 = Table 1 & 32
c Dimensions & materials from HEU-SOL-THERM-
046 sections 3.1 - 3.3
1   1 0.100197 -2 -1           imp:n=1  $ 
solution in cylindrical part of tank
2   1 0.100197 -3 imp:n=1  $ 
solution in tapered base of tank
3   1 0.100197 -4              imp:n=1  $ 
solution in drain tube
4   2 4.3243E-02  3 -5  7        imp:n=1  $ 
Zircaloy-2 tapered base of tank
5   2 4.3243E-02  2  3 -6 8 14   imp:n=1  $ 
Zircaloy-2 cylindrical part of tank
6   2 4.3243E-02  4 -7           imp:n=1  $ 
Zircaloy-2 drain tube
7   3 5.3248E-05 -8  1           imp:n=1  $ 
air above solution
8   3 5.3248E-05 -9  6 5 10      imp:n=1  $ 
air around Zircaloy-2 tank
9   3 5.3248E-05 -10 5 7         imp:n=1  $ 
air around Zircaloy-2 tube
10  4 5.9544E-02 -11 9 12        imp:n=1  $ 
Al-alloy tank
11  4 5.9544E-02 -12 10          imp:n=1  $ 
Al-alloy tube
12  4 5.9544E-02 -13 11          imp:n=1  $ 
Al-alloy tank lip
13  2 4.3243E-02 -14 8           imp:n=1 $
Zircaloy-2 tank lip
14  5 7.7673E-02 -15 8           imp:n=1  $ 
Teflon gasket/tank lip
15  4 5.9544E-02 -16 17 19 21    imp:n=1  $ 
Al-alloy tank cover
16  4 5.9544E-02 -17 18          imp:n=1  $ 
Al-alloy center top tube (#1)
17  4 5.9544E-02 -19 20 imp:n=1  $ 
Al-alloy center top tube (#2)
18  4 5.9544E-02 -21 22          imp:n=1  $ 
Al-alloy center top tube (#3)
19  3 5.3248E-05 -18             imp:n=1  $ 
air in tube #1
20  3 5.3248E-05 -20             imp:n=1  $ 
air in tube #2
21  3 5.3248E-05 -22             imp:n=1  $ 
air in tube #3
30  6 1.4204E-01 -30 11 12 13 14 15 16 17 19 
21
                  41 43 47 49 50 51  imp:n=1
$ BeO section #1
31  6 1.4204E-01 -31 30 12 17 19 21
                  41 43 47 49    imp:n=1  $ 
BeO section #2
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32  6 1.4204E-01 -32 31 41 43    imp:n=1  $ 
BeO section #3
33  6 1.4204E-01 -33 17 19 21    imp:n=1  $ 
BeO top section #4
34  4 5.9544E-02 -34 17 19 21    imp:n=1  $ 
Al-alloy BeO cover
35  7 8.2737E-02 -35 12 17 19 21 30 31 32 33 
34

41 43 44 45 47 49 50 51 52 53  imp:n=1
$ Graphite
40  3 5.3248E-05 -40             imp:n=1  $ 
air, reflector channel #1
41  4 5.9544E-02 -41 40          imp:n=1  $ 
Al-alloy, reflector channel #1
42  3 5.3248E-05 -42             imp:n=1  $ 
air, reflector channel #2
43  4 5.9544E-02 -43 42          imp:n=1  $ 
Al-alloy, reflector channel #2
44  3 5.3248E-05 -44             imp:n=1  $ 
air, reflector channel #3
45  3 5.3248E-05 -45             imp:n=1  $ 
air, reflector channel #4
46  3 5.3248E-05 -46             imp:n=1  $ 
air, reflector channel #5
47  4 5.9544E-02 -47 46          imp:n=1  $ 
Al-alloy, reflector channel #5
48  3 5.3248E-05 -48             imp:n=1  $ 
air, reflector channel #6
49  4 5.9544E-02 -49 48          imp:n=1  $ 
Al-alloy, reflector channel #6
50  3 5.3248E-05 -50 11          imp:n=1  $ 
air, reflector channel #7
51  3 5.3248E-05 -51 11          imp:n=1  $ 
air, reflector channel #8
52  3 5.3248E-05 -52             imp:n=1  $ 
air, reflector channel #9
53  3 5.3248E-05 -53             imp:n=1  $ 
air, reflector channel #10
99  0             35             imp:n=0  $ 
outside world

1   pz  17.60                             $ 
critical h of solution from base of tapered 
base
2   rcc 0 0 0.87     0 0 23.005     12.5  $ 
solution in cylindrical part of tank (max 
critical h) 
3   trc 0 0 0        0 0  0.87  0.3 12.5  $ 
solution in tapered base
4   rcc 0 0 0        0 0 -80.5       0.3  $ 
solution in drain tube
5   trc 0 0 -0.0931  0 0  0.87  0.4 12.6  $ 
Zircaloy-2 tank tapered base
6   rcc 0 0 0.7769   0 0 29.0       12.6  $ 
Zircaloy-2 cylindrical tank 
7   rcc 0 0 0        0 0 -80.5       0.4  $ 
Zircaloy-2 drain tube
8   rcc 0 0 30.7     0 0 -15.16     12.5  $ 
air above solution (min critical h)
9   rcc 0 0 -0.3     0 0 30.0       12.9  $ 
air around Zircaloy-2 tank
10  rcc 0 0 0        0 0 -80.5       0.7  $ 
air around Zircaloy-2 drain tube
11  rcc 0 0 -0.5     0 0 30.2       13.1  $ 
Al-alloy tank
12  rcc 0 0 -0.3     0 0 -80.2       0.9  $ 
Al-alloy drain tube
13  rpp -15 15 -15 15  29.5 29.7        $ 
Al-alloy tank lip

14  rpp -15 15 -15 15  29.7 29.8        $ 
Zircaloy-2 tank lip
15  rpp -15 15 -15 15  29.8 30.7        $ 
Teflon gasket/tank lip
16  rpp -15 15 -15 15  30.7 33.5        $ 
Al-alloy tank cover
17  rcc    0  0  30.7    0 0 80    1.0    $ 
Al-alloy center top tube #1 OD
18  rcc    0  0  30.7    0 0 80    0.9    $ 
Al-alloy center top tube #1 ID
19  rcc   10  0  30.7    0 0 80    1.0    $ 
Al-alloy 2nd 2cmOD top tube #2
20  rcc   10  0  30.7    0 0 80    0.9    $ 
Al-alloy 2nd 2cmOD top tube #2 ID
21  rcc -10  0  30.7    0 0 80    0.5    $ 
Al-alloy 1cmOD top tube #3
22  rcc -10  0  30.7    0 0 80    0.4    $ 
Al-alloy 1cmOD top tube #3 ID
30  rpp -40 40 -25 25 -20.5  50.7      $ 
BeO reflector section #1
31  rpp -30 30 -35 35 -30.5  60.7      $ 
BeO reflector section #2
32  rpp -20 20 -40 40 -30.5  60.7      $ 
BeO reflector section #3
33  rpp -15 15 -15 15   60.7  63.2      $ 
BeO reflector section #4 (top/cover) 
34  rpp -20 20 -20 20   63.2  65.2      $ 
Al-alloy BeO reflector top/cover 
35  rpp -90 90 -90 90 -80.5 110.7      $ 
Graphite reflector 
40  rcc   15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #1 ID
41  rcc   15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #1 OD
42  rcc -15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #2 ID
43  rcc -15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #2 OD
44  rcc   50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #3 ID
45  rcc -50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #4 ID
46  rcc   25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #5 ID
47  rcc   25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #5 OD
48  rcc -25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #6 ID
49  rcc -25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #6 OD
50  rcc -90   0   9.5   180 0 0   0.9    $ 
air, x-axis channel #7 ID
51  rcc -90   0  19.5   180 0 0   0.6    $ 
air, x-axis channel #8 ID
52  rcc -90  50   9.5   180 0 0   2.5    $ 
air, x-axis channel #9 ID (assumed z, 
dimension not shown)
53  rcc -90 -50   9.5   180 0 0   2.5    $ 
air, x-axis channel #10 ID (assumed z, 
dimension not shown)

c UO2SO4 solution (mass density = 1.07428 
g/cc)
m1   92234.70c  1.0697E-06

92235.70c  1.2429E-04
92236.70c  2.4794E-07
92238.70c  1.2566E-05
1001.70c  6.5981E-02
8016.70c  3.3910E-02
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16032.70c  1.6817E-04
mt1 lwtr.10t
c Zircaloy-2 (mass density = 6.56 g/cc)
m2    40090.70c   2.1893E-02

40091.70c   4.7743E-03
40092.70c   7.2977E-03
40094.70c   7.3955E-03 
40096.70c   1.1915E-03
50112.70c   4.6806E-06
50114.70c   3.1365E-06
50115.70c   1.7371E-06
50116.70c   7.0113E-05
50117.70c   3.7059E-05
50118.70c   1.1687E-04
50119.70c   4.1402E-05
50120.70c   1.5726E-04
50122.70c   2.2342E-05
50124.70c   2.7939E-05
26054.70c   5.8429E-06
26056.70c   9.0833E-05
26057.70c   2.0797E-06
26058.70c   2.7729E-07
24050.70c   3.3012E-06
24052.70c   6.3661E-05
24053.70c 7.2178E-06
24054.70c   1.7969E-06
28058.70c   2.2977E-05
28060.70c   8.7842E-06
28061.70c   3.8031E-07
28062.70c   1.2083E-06
28064.70c   3.0627E-07

mt2  fe56.12t
c air
m3     7014.70c   4.1985E-5 

8016.70c   1.1263E-5
c AL-alloy (mass density = 2.66 g/cc)
m4    13027.70c   5.7529E-02

12024.70c   1.5618E-03
12025.70c   1.9772E-04
12026.70c   2.1769E-04
26054.70c   6.0080E-07
26056.70c   9.3398E-06
26057.70c   2.1384E-07
26058.70c   2.8512E-08
14028.70c   1.8411E-05
14029.70c   9.3223E-07
14030.70c   6.1882E-07
22046.70c   1.6059E-07
22047.70c   1.4654E-07
22048.70c   1.4815E-06
22049.70c   1.1041E-07
22050.70c   1.0840E-07
25055.70c   8.7474E-07
23000.70c   9.4337E-07
30000.70c   4.2870E-06

mt4  al27.12t fe56.12t
c Teflon (mass density = 2.15 g/cc)
m5     6000.70c   2.5891E-02

9019.70c   5.1782E-02
c 
c BeO (mass density = 2.95 g/cc)
m6     4009.70c   7.0937E-02

8016.70c   7.0937E-02
13027.70c   9.8763E-06
26054.70c   9.3840E-08
26056.70c   1.4588E-06
26057.70c   3.3401E-08
26058.70c   4.4534E-09
14028.70c   2.9170E-06

14029.70c   1.4770E-07
14030.70c   9.8044E-08
12024.70c   2.8868E-07
12025.70c   3.6546E-08
12026.70c   4.0237E-08
25055.70c   3.2337E-08
48106.70c   5.9265E-11
48108.70c   4.2197E-11
48110.70c   5.9218E-10
48111.70c   6.0687E-10
48112.70c   1.1441E-09
48113.70c   5.7937E-10
48114.70c   1.3621E-09
48116.70c   3.5512E-10
47107.70c   4.2281E-09
47109.70c   3.9282E-09
29063.70c   1.9337E-07
29065.70c   8.6188E-08
82204.70c   3.6011E-10
82206.70c   6.1990E-09
82207.70c   5.6846E-09
82208.70c   1.3478E-08
28058.70c   6.1995E-08
28060.70c   2.3701E-08
28061.70c   1.0261E-09
28062.70c   3.2600E-09
28064.70c   8.2636E-10
6000.70c   1.4791E-04
5010.70c   9.8103E-09
5011.70c   3.9488E-08

mt6  be/o.10t o/be.10t al27.12t fe56.12t
c Graphite (mass density = 1.65 g/cc)
m7     6000.70c   8.2718E-02

5010.70c   3.6580E-09
5011.70c   1.4724E-08
1001.70c   1.6267E-05

11023.70c   8.2120E-07
20040.70c   7.2103E-07
20042.70c   4.8123E-09
20043.70c   1.0041E-09
20044.70c   1.5515E-08
20046.70c   2.9751E-11
20048.70c   1.3909E-09
62149.70c   1.1343E-10
22046.70c   8.3008E-09
22047.70c   7.5745E-09
22048.70c   7.6575E-08
22049.70c   5.7068E-09
22050.70c   5.6030E-09
26054.70c   2.0995E-09
26056.70c   3.2639E-08
26057.70c   7.4729E-10
26058.70c   9.9638E-11
42092.70c   1.5537E-08
42094.70c   9.6848E-09
42095.70c   1.6668E-08
42096.70c   1.7464E-08
42097.70c   9.9989E-09
42098.70c   2.5264E-08
42100.70c   1.0083E-08
23000.70c   6.2418E-07
17035.70c   7.4327E-08
17037.70c 2.3768E-08

mt7  grph.10t fe56.12t
kcode  10000 1.0 50 600
ksrc   0 0 5
print
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Proserpine case12, 52.97g U235/L (Table 1) 
c Benchmark HEU-SOL-THERM-046, h(crit) = 
surface 1 = Table 1 & 32
c Dimensions & materials from HEU-SOL-THERM-
046 sections 3.1 - 3.3
1   1 0.100206   -2 -1           imp:n=1  $ 
solution in cylindrical part of tank
2   1 0.100206   -3              imp:n=1  $ 
solution in tapered base of tank
3   1 0.100206   -4              imp:n=1  $ 
solution in drain tube
4   2 4.3243E-02 3 -5  7        imp:n=1  $ 
Zircaloy-2 tapered base of tank
5   2 4.3243E-02  2  3 -6 8 14   imp:n=1  $ 
Zircaloy-2 cylindrical part of tank
6   2 4.3243E-02  4 -7           imp:n=1  $ 
Zircaloy-2 drain tube
7   3 5.3248E-05 -8  1           imp:n=1  $ 
air above solution
8   3 5.3248E-05 -9  6 5 10      imp:n=1  $ 
air around Zircaloy-2 tank
9   3 5.3248E-05 -10 5 7         imp:n=1  $ 
air around Zircaloy-2 tube
10  4 5.9544E-02 -11 9 12        imp:n=1  $ 
Al-alloy tank
11  4 5.9544E-02 -12 10          imp:n=1  $ 
Al-alloy tube
12  4 5.9544E-02 -13 11          imp:n=1  $ 
Al-alloy tank lip
13  2 4.3243E-02 -14 8           imp:n=1  $ 
Zircaloy-2 tank lip
14  5 7.7673E-02 -15 8           imp:n=1  $ 
Teflon gasket/tank lip
15  4 5.9544E-02 -16 17 19 21    imp:n=1  $ 
Al-alloy tank cover
16  4 5.9544E-02 -17 18          imp:n=1  $ 
Al-alloy center top tube (#1)
17  4 5.9544E-02 -19 20          imp:n=1  $ 
Al-alloy center top tube (#2)
18  4 5.9544E-02 -21 22          imp:n=1  $ 
Al-alloy center top tube (#3)
19  3 5.3248E-05 -18             imp:n=1  $ 
air in tube #1
20  3 5.3248E-05 -20             imp:n=1  $ 
air in tube #2
21  3 5.3248E-05 -22             imp:n=1  $ 
air in tube #3
30  6 1.4204E-01 -30 11 12 13 14 15 16 17 19 
21
                  41 43 47 49 50 51  imp:n=1  
$ BeO section #1
31  6 1.4204E-01 -31 30 12 17 19 21
                  41 43 47 49    imp:n=1  $ 
BeO section #2
32  6 1.4204E-01 -32 31 41 43    imp:n=1  $ 
BeO section #3
33  6 1.4204E-01 -33 17 19 21    imp:n=1  $ 
BeO top section #4
34  4 5.9544E-02 -34 17 19 21    imp:n=1  $ 
Al-alloy BeO cover
35  7 8.2737E-02 -35 12 17 19 21 30 31 32 33 
34

41 43 44 45 47 49 50 51 52 53  imp:n=1  
$ Graphite
40  3 5.3248E-05 -40             imp:n=1  $ 
air, reflector channel #1

41  4 5.9544E-02 -41 40          imp:n=1  $
Al-alloy, reflector channel #1
42  3 5.3248E-05 -42             imp:n=1  $ 
air, reflector channel #2
43  4 5.9544E-02 -43 42          imp:n=1  $ 
Al-alloy, reflector channel #2
44  3 5.3248E-05 -44             imp:n=1  $ 
air, reflector channel #3
45  3 5.3248E-05 -45             imp:n=1  $ 
air, reflector channel #4
46  3 5.3248E-05 -46             imp:n=1  $ 
air, reflector channel #5
47  4 5.9544E-02 -47 46          imp:n=1  $ 
Al-alloy, reflector channel #5
48  3 5.3248E-05 -48             imp:n=1  $ 
air, reflector channel #6
49  4 5.9544E-02 -49 48          imp:n=1  $ 
Al-alloy, reflector channel #6
50  3 5.3248E-05 -50 11          imp:n=1  $ 
air, reflector channel #7
51  3 5.3248E-05 -51 11          imp:n=1  $ 
air, reflector channel #8
52  3 5.3248E-05 -52 imp:n=1  $ 
air, reflector channel #9
53  3 5.3248E-05 -53             imp:n=1  $ 
air, reflector channel #10
99  0             35             imp:n=0  $ 
outside world

1   pz  16.36                             $ 
critical h of solution from base of tapered 
base
2   rcc 0 0 0.87     0 0 23.005     12.5  $ 
solution in cylindrical part of tank (max 
critical h)
3   trc 0 0 0        0 0  0.87  0.3 12.5  $ 
solution in tapered base
4   rcc 0 0 0        0 0 -80.5       0.3  $ 
solution in drain tube
5 trc 0 0 -0.0931  0 0  0.87  0.4 12.6  $ 
Zircaloy-2 tank tapered base
6   rcc 0 0 0.7769   0 0 29.0       12.6  $ 
Zircaloy-2 cylindrical tank 
7   rcc 0 0 0        0 0 -80.5       0.4  $ 
Zircaloy-2 drain tube
8   rcc 0 0 30.7     0 0 -15.16     12.5  $ 
air above solution (min critical h)
9   rcc 0 0 -0.3     0 0 30.0       12.9  $ 
air around Zircaloy-2 tank
10  rcc 0 0 0        0 0 -80.5       0.7  $ 
air around Zircaloy-2 drain tube
11  rcc 0 0 -0.5     0 0 30.2       13.1  $ 
Al-alloy tank
12  rcc 0 0 -0.3 0 0 -80.2       0.9  $ 
Al-alloy drain tube
13  rpp -15 15 -15 15  29.5 29.7        $ 
Al-alloy tank lip
14  rpp -15 15 -15 15  29.7 29.8        $ 
Zircaloy-2 tank lip
15  rpp -15 15 -15 15  29.8 30.7        $ 
Teflon gasket/tank lip
16  rpp -15 15 -15 15  30.7 33.5        $ 
Al-alloy tank cover
17  rcc    0  0  30.7    0 0 80    1.0    $ 
Al-alloy center top tube #1 OD
18  rcc    0  0  30.7    0 0 80    0.9    $ 
Al-alloy center top tube #1 ID
19  rcc   10  0  30.7    0 0 80    1.0    $ 
Al-alloy 2nd 2cmOD top tube #2
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20  rcc   10  0  30.7    0 0 80    0.9    $ 
Al-alloy 2nd 2cmOD top tube #2 ID
21  rcc -10  0  30.7    0 0 80    0.5    $ 
Al-alloy 1cmOD top tube #3
22  rcc -10  0  30.7    0 0 80    0.4    $ 
Al-alloy 1cmOD top tube #3 ID
30  rpp -40 40 -25 25 -20.5  50.7      $ 
BeO reflector section #1
31  rpp -30 30 -35 35 -30.5  60.7      $ 
BeO reflector section #2
32  rpp -20 20 -40 40 -30.5  60.7      $ 
BeO reflector section #3
33  rpp -15 15 -15 15   60.7  63.2      $ 
BeO reflector section #4 (top/cover) 
34  rpp -20 20 -20 20   63.2  65.2      $ 
Al-alloy BeO reflector top/cover 
35  rpp -90 90 -90 90 -80.5 110.7      $ 
Graphite reflector 
40  rcc   15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #1 ID
41  rcc   15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #1 OD
42  rcc -15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #2 ID
43  rcc -15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #2 OD
44  rcc   50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #3 ID
45  rcc -50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #4 ID
46  rcc   25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #5 ID
47  rcc   25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #5 OD
48  rcc -25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #6 ID
49  rcc -25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #6 OD
50  rcc -90   0   9.5   180 0 0   0.9    $ 
air, x-axis channel #7 ID
51  rcc -90   0  19.5   180 0 0   0.6    $ 
air, x-axis channel #8 ID
52  rcc -90  50   9.5   180 0 0   2.5    $ 
air, x-axis channel #9 ID (assumed z, 
dimension not shown)
53  rcc -90 -50   9.5   180 0 0   2.5    $ 
air, x-axis channel #10 ID (assumed z, 
dimension not shown)

c UO2SO4 solution (mass density = 1.08072 
g/cc)
m1   92234.70c  1.1637E-06

92235.70c  1.3522E-04
92236.70c  2.6974E-07
92238.70c  1.3670E-05
1001.70c  6.5922E-02
8016.70c  3.3953E-02

16032.70c  1.8032E-04
mt1 lwtr.10t
c Zircaloy-2 (mass density = 6.56 g/cc) 
m2    40090.70c   2.1893E-02

40091.70c   4.7743E-03
40092.70c   7.2977E-03
40094.70c   7.3955E-03
40096.70c   1.1915E-03
50112.70c   4.6806E-06
50114.70c   3.1365E-06
50115.70c   1.7371E-06
50116.70c   7.0113E-05

50117.70c   3.7059E-05
50118.70c   1.1687E-04
50119.70c   4.1402E-05
50120.70c   1.5726E-04
50122.70c   2.2342E-05
50124.70c   2.7939E-05
26054.70c   5.8429E-06
26056.70c   9.0833E-05
26057.70c  2.0797E-06
26058.70c   2.7729E-07
24050.70c   3.3012E-06
24052.70c   6.3661E-05
24053.70c   7.2178E-06
24054.70c   1.7969E-06
28058.70c   2.2977E-05
28060.70c   8.7842E-06
28061.70c   3.8031E-07
28062.70c   1.2083E-06
28064.70c   3.0627E-07

mt2  fe56.12t
c air
m3     7014.70c   4.1985E-5 

8016.70c   1.1263E-5
c AL-alloy (mass density = 2.66 g/cc)
m4    13027.70c   5.7529E-02

12024.70c   1.5618E-03
12025.70c   1.9772E-04
12026.70c   2.1769E-04
26054.70c   6.0080E-07
26056.70c   9.3398E-06
26057.70c   2.1384E-07
26058.70c   2.8512E-08
14028.70c   1.8411E-05
14029.70c   9.3223E-07
14030.70c   6.1882E-07
22046.70c   1.6059E-07
22047.70c   1.4654E-07
22048.70c   1.4815E-06
22049.70c   1.1041E-07
22050.70c   1.0840E-07
25055.70c   8.7474E-07
23000.70c   9.4337E-07
30000.70c   4.2870E-06

mt4  al27.12t fe56.12t
c Teflon (mass density = 2.15 g/cc)
m5     6000.70c   2.5891E-02

9019.70c   5.1782E-02
c 
c BeO (mass density = 2.95 g/cc)
m6     4009.70c   7.0937E-02

8016.70c   7.0937E-02
13027.70c   9.8763E-06
26054.70c   9.3840E-08
26056.70c   1.4588E-06
26057.70c   3.3401E-08
26058.70c   4.4534E-09
14028.70c   2.9170E-06
14029.70c   1.4770E-07
14030.70c   9.8044E-08
12024.70c   2.8868E-07
12025.70c   3.6546E-08
12026.70c   4.0237E-08
25055.70c   3.2337E-08
48106.70c   5.9265E-11
48108.70c   4.2197E-11
48110.70c   5.9218E-10
48111.70c   6.0687E-10
48112.70c   1.1441E-09
48113.70c   5.7937E-10
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48114.70c   1.3621E-09
48116.70c   3.5512E-10
47107.70c   4.2281E-09
47109.70c   3.9282E-09
29063.70c   1.9337E-07
29065.70c   8.6188E-08
82204.70c   3.6011E-10
82206.70c   6.1990E-09
82207.70c   5.6846E-09
82208.70c   1.3478E-08
28058.70c   6.1995E-08
28060.70c   2.3701E-08
28061.70c   1.0261E-09
28062.70c   3.2600E-09
28064.70c   8.2636E-10
6000.70c   1.4791E-04
5010.70c   9.8103E-09
5011.70c   3.9488E-08

mt6  be/o.10t o/be.10t al27.12t fe56.12t
c Graphite (mass density = 1.65 g/cc)
m7 6000.70c   8.2718E-02

5010.70c   3.6580E-09
5011.70c   1.4724E-08
1001.70c   1.6267E-05

11023.70c   8.2120E-07
20040.70c   7.2103E-07
20042.70c   4.8123E-09
20043.70c   1.0041E-09
20044.70c   1.5515E-08
20046.70c   2.9751E-11
20048.70c   1.3909E-09
62149.70c   1.1343E-10
22046.70c   8.3008E-09
22047.70c   7.5745E-09
22048.70c   7.6575E-08
22049.70c   5.7068E-09
22050.70c   5.6030E-09
26054.70c   2.0995E-09
26056.70c   3.2639E-08
26057.70c   7.4729E-10
26058.70c   9.9638E-11
42092.70c   1.5537E-08
42094.70c   9.6848E-09
42095.70c   1.6668E-08
42096.70c   1.7464E-08
42097.70c   9.9989E-09
42098.70c 2.5264E-08
42100.70c   1.0083E-08
23000.70c   6.2418E-07
17035.70c   7.4327E-08
17037.70c   2.3768E-08

mt7  grph.10t fe56.12t
kcode  10000 1.0 50 600
ksrc   0 0 5
print

Proserpine case13, 56.51g U235/L (Table 1) 
c Benchmark HEU-SOL-THERM-046, h(crit) = 
surface 1 = Tables 1 & 32
c Dimensions & materials from HEU-SOL-THERM-
046 sections 3.1 - 3.3
1   1 0.100211   -2 -1           imp:n=1  $ 
solution in cylindrical part of tank
2   1 0.100211   -3              imp:n=1  $ 
solution in tapered base of tank

3   1 0.100211 -4              imp:n=1  $ 
solution in drain tube
4   2 4.3243E-02  3 -5  7        imp:n=1  $ 
Zircaloy-2 tapered base of tank
5   2 4.3243E-02  2  3 -6 8 14   imp:n=1  $ 
Zircaloy-2 cylindrical part of tank
6   2 4.3243E-02  4 -7           imp:n=1  $ 
Zircaloy-2 drain tube
7   3 5.3248E-05 -8  1           imp:n=1  $ 
air above solution
8   3 5.3248E-05 -9  6 5 10      imp:n=1  $ 
air around Zircaloy-2 tank
9   3 5.3248E-05 -10 5 7         imp:n=1  $ 
air around Zircaloy-2 tube
10  4 5.9544E-02 -11 9 12        imp:n=1  $ 
Al-alloy tank
11  4 5.9544E-02 -12 10          imp:n=1  $ 
Al-alloy tube
12  4 5.9544E-02 -13 11          imp:n=1  $ 
Al-alloy tank lip
13  2 4.3243E-02 -14 8           imp:n=1  $ 
Zircaloy-2 tank lip
14  5 7.7673E-02 -15 8           imp:n=1  $ 
Teflon gasket/tank lip
15  4 5.9544E-02 -16 17 19 21    imp:n=1  $ 
Al-alloy tank cover
16  4 5.9544E-02 -17 18          imp:n=1  $ 
Al-alloy center top tube (#1)
17  4 5.9544E-02 -19 20          imp:n=1  $ 
Al-alloy center top tube (#2)
18  4 5.9544E-02 -21 22          imp:n=1  $ 
Al-alloy center top tube (#3)
19  3 5.3248E-05 -18             imp:n=1  $ 
air in tube #1
20  3 5.3248E-05 -20             imp:n=1  $ 
air in tube #2
21  3 5.3248E-05 -22             imp:n=1 $
air in tube #3
30  6 1.4204E-01 -30 11 12 13 14 15 16 17 19 
21

41 43 47 49 50 51  imp:n=1
$ BeO section #1
31  6 1.4204E-01 -31 30 12 17 19 21

41 43 47 49    imp:n=1  $ 
BeO section #2
32  6 1.4204E-01 -32 31 41 43 imp:n=1  $ 
BeO section #3
33  6 1.4204E-01 -33 17 19 21    imp:n=1  $ 
BeO top section #4
34  4 5.9544E-02 -34 17 19 21    imp:n=1  $ 
Al-alloy BeO cover
35  7 8.2737E-02 -35 12 17 19 21 30 31 32 33 
34

41 43 44 45 47 49 50 51 52 53  imp:n=1  
$ Graphite
40  3 5.3248E-05 -40             imp:n=1  $ 
air, reflector channel #1
41  4 5.9544E-02 -41 40          imp:n=1  $ 
Al-alloy, reflector channel #1
42  3 5.3248E-05 -42             imp:n=1  $ 
air, reflector channel #2
43  4 5.9544E-02 -43 42          imp:n=1  $ 
Al-alloy, reflector channel #2
44  3 5.3248E-05 -44             imp:n=1  $ 
air, reflector channel #3
45  3 5.3248E-05 -45             imp:n=1  $ 
air, reflector channel #4
46  3 5.3248E-05 -46             imp:n=1  $ 
air, reflector channel #5
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47  4 5.9544E-02 -47 46          imp:n=1  $ 
Al-alloy, reflector channel #5
48  3 5.3248E-05 -48             imp:n=1  $ 
air, reflector channel #6
49  4 5.9544E-02 -49 48          imp:n=1  $ 
Al-alloy, reflector channel #6
50  3 5.3248E-05 -50 11          imp:n=1  $
air, reflector channel #7
51  3 5.3248E-05 -51 11          imp:n=1  $ 
air, reflector channel #8
52  3 5.3248E-05 -52             imp:n=1  $ 
air, reflector channel #9
53  3 5.3248E-05 -53             imp:n=1  $ 
air, reflector channel #10
99  0             35             imp:n=0  $ 
outside world

1   pz  15.540                            $ 
critical h of solution from base of tapered 
base
2   rcc 0 0 0.87     0 0 23.005     12.5  $ 
solution in cylindrical part of tank (max 
critical h)
3   trc 0 0 0        0 0  0.87  0.3 12.5  $ 
solution in tapered base
4   rcc 0 0 0        0 0 -80.5       0.3  $ 
solution in drain tube
5   trc 0 0 -0.0931  0 0  0.87  0.4 12.6  $ 
Zircaloy-2 tank tapered base
6   rcc 0 0 0.7769   0 0 29.0       12.6  $ 
Zircaloy-2 cylindrical tank
7   rcc 0 0 0        0 0 -80.5       0.4  $ 
Zircaloy-2 drain tube
8   rcc 0 0 30.7     0 0 -15.16     12.5  $ 
air above solution (min critical h)
9   rcc 0 0 -0.3     0 0 30.0       12.9  $ 
air around Zircaloy-2 tank
10  rcc 0 0 0        0 0 -80.5 0.7  $ 
air around Zircaloy-2 drain tube
11  rcc 0 0 -0.5     0 0 30.2       13.1  $ 
Al-alloy tank
12  rcc 0 0 -0.3     0 0 -80.2       0.9  $ 
Al-alloy drain tube
13  rpp -15 15 -15 15  29.5 29.7        $ 
Al-alloy tank lip
14  rpp -15 15 -15 15  29.7 29.8        $ 
Zircaloy-2 tank lip
15  rpp -15 15 -15 15  29.8 30.7        $ 
Teflon gasket/tank lip
16  rpp -15 15 -15 15  30.7 33.5        $ 
Al-alloy tank cover
17  rcc    0  0  30.7    0 0 80    1.0    $ 
Al-alloy center top tube #1 OD
18  rcc    0  0 30.7    0 0 80    0.9    $ 
Al-alloy center top tube #1 ID
19  rcc   10  0  30.7    0 0 80    1.0    $ 
Al-alloy 2nd 2cmOD top tube #2
20  rcc   10  0  30.7    0 0 80    0.9    $ 
Al-alloy 2nd 2cmOD top tube #2 ID
21  rcc -10  0  30.7    0 0 80    0.5    $
Al-alloy 1cmOD top tube #3
22  rcc -10  0  30.7    0 0 80    0.4    $ 
Al-alloy 1cmOD top tube #3 ID
30  rpp -40 40 -25 25 -20.5  50.7      $ 
BeO reflector section #1
31  rpp -30 30 -35 35 -30.5  60.7      $ 
BeO reflector section #2
32  rpp -20 20  -40 40 -30.5  60.7      $ 
BeO reflector section #3

33  rpp -15 15 -15 15   60.7  63.2      $ 
BeO reflector section #4 (top/cover) 
34  rpp -20 20 -20 20   63.2  65.2      $ 
Al-alloy BeO reflector top/cover 
35  rpp -90 90 -90 90 -80.5 110.7      $
Graphite reflector 
40  rcc   15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #1 ID
41  rcc   15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #1 OD
42  rcc -15 -90   4.5   0 180 0   1.5    $ 
air, y-axis channel #2 ID
43  rcc -15 -90   4.5   0 180 0   1.7    $ 
Al-alloy tube, y-axis channel #2 OD
44  rcc   50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #3 ID
45  rcc -50 -90   4.5   0 180 0   2.5    $ 
air, y-axis channel #4 ID
46  rcc   25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #5 ID
47  rcc   25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #5 OD
48  rcc -25 -90  14.5   0 180 0   0.6    $ 
air, y-axis channel #6 ID
49  rcc -25 -90  14.5   0 180 0   0.8    $ 
Al-alloy tube, y-axis channel #6 OD
50  rcc -90   0   9.5   180 0 0   0.9    $ 
air, x-axis channel #7 ID
51  rcc -90   0  19.5   180 0 0   0.6    $ 
air, x-axis channel #8 ID
52  rcc -90  50   9.5   180 0 0   2.5    $ 
air, x-axis channel #9 ID (assumed z, 
dimension not shown)
53  rcc -90 -50   9.5   180 0 0   2.5    $ 
air, x-axis channel #10 ID (assumed z, 
dimension not shown)

c UO2SO4 solution (mass density = 1.08605 
g/cc)
m1    92234.70c   1.2415E-06

92235.70c   1.4425E-04
92236.70c   2.8776E-07
92238.70c   1.4584E-05
1001.70c   6.5872E-02
8016.70c   3.3988E-02

16032.70c   1.9037E-04
mt1 lwtr.10t
c Zircaloy-2 (mass density = 6.56 g/cc)
m2    40090.70c   2.1893E-02

40091.70c   4.7743E-03
40092.70c   7.2977E-03
40094.70c   7.3955E-03
40096.70c   1.1915E-03
50112.70c   4.6806E-06
50114.70c   3.1365E-06
50115.70c   1.7371E-06
50116.70c   7.0113E-05
50117.70c   3.7059E-05
50118.70c   1.1687E-04
50119.70c   4.1402E-05
50120.70c   1.5726E-04 
50122.70c   2.2342E-05
50124.70c   2.7939E-05
26054.70c   5.8429E-06
26056.70c   9.0833E-05
26057.70c   2.0797E-06
26058.70c   2.7729E-07
24050.70c   3.3012E-06
24052.70c   6.3661E-05
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24053.70c   7.2178E-06
24054.70c   1.7969E-06
28058.70c   2.2977E-05
28060.70c   8.7842E-06
28061.70c   3.8031E-07
28062.70c   1.2083E-06
28064.70c   3.0627E-07

mt2  fe56.12t
c air
m3     7014.70c   4.1985E-5 

8016.70c   1.1263E-5  
c AL-alloy (mass density = 2.66 g/cc)
m4    13027.70c   5.7529E-02

12024.70c   1.5618E-03
12025.70c   1.9772E-04
12026.70c   2.1769E-04
26054.70c   6.0080E-07
26056.70c   9.3398E-06
26057.70c   2.1384E-07
26058.70c   2.8512E-08
14028.70c   1.8411E-05
14029.70c   9.3223E-07
14030.70c   6.1882E-07
22046.70c   1.6059E-07
22047.70c   1.4654E-07
22048.70c   1.4815E-06
22049.70c   1.1041E-07
22050.70c   1.0840E-07
25055.70c   8.7474E-07
23000.70c   9.4337E-07
30000.70c   4.2870E-06

mt4  al27.12t fe56.12t
c Teflon (mass density = 2.15 g/cc)
m5     6000.70c   2.5891E-02

9019.70c   5.1782E-02
c 
c BeO (mass density = 2.95 g/cc)
m6     4009.70c   7.0937E-02

8016.70c   7.0937E-02
13027.70c   9.8763E-06
26054.70c   9.3840E-08
26056.70c   1.4588E-06
26057.70c   3.3401E-08
26058.70c   4.4534E-09
14028.70c   2.9170E-06
14029.70c   1.4770E-07
14030.70c   9.8044E-08
12024.70c   2.8868E-07
12025.70c   3.6546E-08
12026.70c   4.0237E-08
25055.70c   3.2337E-08
48106.70c   5.9265E-11
48108.70c   4.2197E-11
48110.70c   5.9218E-10
48111.70c   6.0687E-10
48112.70c   1.1441E-09

48113.70c   5.7937E-10
48114.70c   1.3621E-09
48116.70c   3.5512E-10
47107.70c   4.2281E-09
47109.70c   3.9282E-09
29063.70c   1.9337E-07
29065.70c   8.6188E-08
82204.70c   3.6011E-10
82206.70c   6.1990E-09
82207.70c   5.6846E-09
82208.70c   1.3478E-08
28058.70c   6.1995E-08
28060.70c   2.3701E-08
28061.70c   1.0261E-09
28062.70c   3.2600E-09
28064.70c   8.2636E-10
6000.70c   1.4791E-04
5010.70c   9.8103E-09
5011.70c   3.9488E-08

mt6  be/o.10t o/be.10t al27.12t fe56.12t
c Graphite (mass density = 1.65 g/cc)
m7     6000.70c   8.2718E-02

5010.70c   3.6580E-09
5011.70c   1.4724E-08
1001.70c   1.6267E-05

11023.70c   8.2120E-07
20040.70c   7.2103E-07
20042.70c   4.8123E-09
20043.70c   1.0041E-09
20044.70c   1.5515E-08
20046.70c   2.9751E-11
20048.70c   1.3909E-09
62149.70c   1.1343E-10
22046.70c   8.3008E-09
22047.70c   7.5745E-09
22048.70c   7.6575E-08
22049.70c   5.7068E-09
22050.70c   5.6030E-09
26054.70c   2.0995E-09
26056.70c   3.2639E-08
26057.70c   7.4729E-10
26058.70c   9.9638E-11
42092.70c   1.5537E-08
42094.70c   9.6848E-09
42095.70c   1.6668E-08
42096.70c   1.7464E-08
42097.70c   9.9989E-09
42098.70c   2.5264E-08
42100.70c   1.0083E-08
23000.70c   6.2418E-07
17035.70c   7.4327E-08
17037.70c   2.3768E-08

mt7  grph.10t fe56.12t
kcode  10000 1.0 50 600
ksrc   0 0 5
print
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