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Hydrogen and tritium behaviour in Monju
Validation of an analysis code for tritium transport in fast reactor system, TTT,
and estimation for Monju full power operation in future

Katsuyuki lizawa and Tateo Torii
Abstract

The tritium transport analysis code, TTT, has been validated using data from the low power test of
Monju, and then its behaviour at along term full power operation of Monju in future has been estimated,
when the estimated transport and distribution of tritium in the reactor system has been also compared
with the result in Joyo and Phenix, which had been already experienced long term operations. The TTT
code had been develpped using the tiritium and hydrogen transport model proposed by R. Kumar,
ANL, and had been applied to the evaluation in Monju design work. After then, futhermore, the code
has been improved using the data from long term operation of Joyo with Mi-ll core, and in this work the
code has been validated for the first time for Monju data.

The results from this work are as follows;

(1) Comparison of the best fitted tritium source rates from cores in Joyo, Phenix and Monju makes an
estimation of the major source from control rods, (2) The calculated tritium concentration in each medium
for cooling and its change is a reasonable agreement to the measured, C/E= 1.1, (3) The cover gas
transport mode! cosidering isotopic exchange of H and H3 can reproduce reasonably the measured
concentiration distirbution of tritium in sodium and cover gas, (4) The tritium concentration in secondary
sodium of Monju was about 1/50 times as much as the primary one, which shows the acceraration effect
on cold tarapping of tritium due to coprecipitation with permeated hydrogen through Evaporater (EV)
heat conduction tube walls.  The tritium cold irapping efficiency was estimated to be 1 for
coprecipitation with hydrogen and 0.3 for isotopic exchange, respectively, (5) Tritium transport and
distribution for along term full power operation of Monju in future was estimated, which could involve a
excess factor to 4 at the maximum. The tritium concentration in sodium and Steam Generator (SG) water
will be substantially saturated after somthing like 10 years full power operation, each of which will reach
about 20 or 10 times of that at the low power test, respectively. - The tritium release from core will be
amounted to about 7,400TBq (200,000 Gi) during 30 years operation, the 98% amounts of which will
be captured in the primary and secondary cold trap, and the 1% or less of which will be released to
environment in gaseous radwaste and drainage water from SG. (6) The operating life time for secondary
cold trap is estimated to be somthing like 5 years, with the captured tritium amounted to about 185TBq
(5,000 Ci), and (7) Strategy for reduction of tritium burden for Monju could be the fdilowing; reductin of
tritium release from CRs, release of tritium gas to cover gas and capturing in chacoal bed within cover gas
circulation foop, and long lived operation of secondary cold trap and development for its radwaste
treatment. o -

From this work, as the mentioned above, it is concluded that the TTT code could give reasonable
estimates for tritium transport and distribution in Monju and the perspective for controfhng and reducing
tritivm in Monju has been made clear.

Japan Nuclear Cycle Development Institute
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2.1 [HAL ] HEEHBRIEO N FULY —XE—LA

(He R > FEVKIfIEGER)

(Cifefpd)
MU FYLRER LR RS 4+ K E moH ¥
¥ B FRAm97* i & SH@97 | TTTOEA

f’: FEE | ternary fission 21.60 16.92 21.60 16.92
Wl (HHEREEE 106 |EIC FBESHET 13.42 REEESDET 0.25
WMEEEERE 3% [10B(n2a)T 25.14 15.96 25.14 3.23
il |t fetE 61k 1.13 2.39 1.13 0.00
JoEF 19F 26.27 31.77 26.27 3.48

6Li(n, a)T 3.02E-03 3.02E-03

RIFPUTL 7Li(n,n" )T 3.49 3.14E-05 3.49 3.14E-05

L | 10B(n,2 )T 9.79E-04 9.79E-04

M FOBRESS  [10B(n2a)T 4.47E-01 4.47E-01

7 I NS EIE S E|10B(n,2a)T 3.26E-02 3.26E-02
/A Ef 3.49 0.48 3.49 0.48

& &f 51.36 49.17 51.36 20.89 13.71
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T TN SR |10B(n,22)T 3.20E-02 3.20E-02
& 3.49 0.49 3.49 0.49

& &t 51.36 65.17 51.36 58.04

xR

E13-972S-A080MO1/RO, [ L » NWRIEEEE MY FILERE]
PNC ZJ2678 98-001, [ b U F o ADLR -BITEEHMA] , HEVUFRTEESR (B |, 1998.3
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F2.20) [ DAL ] TIREEGRFO N FILY—RXZ2—L
(NaR > RESSIfE4E(E )

(Gifefpd)
U F LRER RIS & K = ol =
= Bt PR 7 % Bt FR97*
fg By &) ternary fission 21.60 16.33 21.60 16.33
Hl | AHERE#E 106k [EIC AEESbET 41.49 REBEEHET 10.03
o |fhEREERE 3k [10B(n2a)T 25.14 6.86 25.14 2.25
1 | R iRiE 61k 1.13 2.84 1.13 0.03
qFE 19k 26.27 48.35 26.27 12.31
6Li(n, a)T 2.94E-03 2.94E-03
ZN el A FA 7Li(n,n' )T 3.49 3.10E-05 3.49 3.10E-05
i 10B(n,2 &) T 9.80E-04 9.80E-04
WFOBBESE (10B(n2«)T 4.57E-01 4 57E-01
7 I MRRHEE SR [10B(n,2 )T 3.20E-02 3.20E-02
v Bt 3.49 0.49 3.49 0.49
& & 51.36 65.17 51.36 29.13
*  E13-972S-A080MO1/RO, [ L » AVWRIRESTEE MU FILERE]
*  PNC ZJ2678 98-001, [ MY F o LDER -BTEFHE] , FIEUFHMEERE (BF) , 1998.3




Table 2.3(a) Tritium source term in Japanese FBR

upper value:Ci/efpd
lower value: Ci/efpd/MW

Joyo (100 MWin) Monju (714 MWih) **
Tritium source| Production Mk-II core with He-bond vent type CR Equilibrium core with He-hond CR Equilibrium core with Na-bond CR
reaction Production rate Release rate Productior: rate Release rate Production rate Release rate

Fuel ternary fission 3.36 16.33 16.33 (100%) 16.33 16.33 (100%)
3.36E-02 2.29E-02 2.29E-02 2.29E-02 2.29E-02

CR Mainly 6.34 48.35 41.22 (85%) 48.35 12.31 (25%)
10B(n,2a)T 6.34E-02 6.77E-02 5.77E-02 6.77E-02 1.72E-02

Impurity  [6Li(n, a)T 5.10E-03 0.49 0.49 (100%)| 0.9 0.49 (100%)
10B(n,2«)T 5.10E-05 6.90E-04 6.90E-04 6.90E-04 6.90E-04

Total 9,71 3.37F (34.7%) 65.17 58.04 {89%) 65.17 29.13 (45%})

9.71E-02 | 3.37E-02 9.13E-02 | 8.13E-02 | 9.13E-02 | 4.08E-02

* The TTT estimation from best fitting to the measured tritium concentration in sodium
** The model calculation

Table 2.3(b) Tritium source term in European FBR

upper value:Ci/efpd
lower value: Ci/efpd/MW

Superphenix (3000 MWih) Phenix (563 MWih) ** PFR (600 MWin) **
Tritium source| Production Core with Na-bond CR Core with Na-bond CR
reaction Production rate Release rate Production rate Release rate Production rate Release rate
Fuel ternary fission 57.50 57.50 (100%)
1.92E-02 1.92E-02
CR Mainly 106.28 10.45 (10%) 0.60 (10-13%)
10B(n,2a)T 3.54E-02 3.48E-03 1.00E-03 -
impurity  |6Li(n, a)T 2.61E-01 2.61E-01 §(100%)
10B(n,2a)T | 8.70E-05 | 8.70E-05
Total 164.04 68.21 (42%) 4.00 11~13.5
5.47E-02 ' 10E- 1.83E-2~2.25E-2

*EJCC exchange report, STML/LEPE 97/364
** M.Carminati et al, Hydrogen and tritium behaviour in Phenix and PFR, Proceeding of the 4th LIMET, Avignon, pp620-1~13,1988
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Bkl (SUS304, 0.035cm) &4 (SUS304, 0.2cm)

BE (C) | HEERE (cm2/s) | FEBERE (min) | BRI (cm2/s) | E:EEHHE (min)

400 1.75E-07 116 1.75E-07 3,801

500 6.11E-07 33 6.11E-07 1,091
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Fig.2.5 Tritium and hydrogen t'ran'sport model in TTT-code
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Table 3.1 (1). Operating Condition at 3rd. cycle in Low Power Test of MONJU

Primary Sodium System Secondary Sodium System* - Steam Water System™

Elapsed Reactar IHX Intet [HX Outlet cT HX Inlet . IHX Outlet Over Flow or Super-heater  Super-heater  Super-heater Evaporater Evaporater Evaporater Evaporater Evaporater  Super-heater Super-heater
Date Days OCultput Sodium Sodium Temperature CT Flowrate Sodium Sodium Tank T i CT Flowrate | Inlet Sodium  Outllet Sodium  Average Scdium  Inlet Sodium  Qutlet Sodium Average Sodium  Inlet Steam  Outlet Steam  Inlet Steam  Qutllet Steam
¥ Percentage | Temperature Temperature - P Temperature Temperature Temparature emperaiure Temperature ~ Temperalure  Temperalure  Temperalure Temperature Temperature  Temperature Temperature Temperature™ Temnerature**
(d) (%) () (C) (C) {m3/h) () % % (C) {m3/h) (C) (C) (C) [ C (C) [ T C
1995
8/12 1 0.20 200 200 140 11.6 200 200 200 120 11 200 200 {100) 200 200 260 179 232
6/13 2 11.20 3N 295 140 12 273 311 276 120 i 3N 311 {100) 311 273 285 214 271
6/14 3 11.60 323 295 140 12 273 323 280 120 11 323 323 {100) 323 273 289 214 297
6/15 4 14.00 333 30t 140 12 280 333 290 120 11 333 333 (100) 333 280 297 214 300
6/16 5 18.60 369 317 140 12 280 369 3o 120 11 369 369 (100) 369 280 310 214 321
617 6 20.60 369 317 143 12 280 369 3 120 1 368 369 (100) 369 280 310 214 332
6/18 7 22.50 369 317 143 12 280 369 301 120 11 369 369 (100) 369 280 310 214 332
6/19 8 28.30 411 334 153 12 283 41 306 120 11 411 411 (100) 411 283 327 214 357
6/20 9 3110 423 342 153 12 288 423 318 120 11 423 423 (100} 423 288 335 214 376
621 10 31.10 423 342 159 12 288 423 315 120 11 423 423 (100) 423 288 335 195 330 214 376
6/22 11 31.10 423 342 165 12 288 423 315 120 11 423 423 (100} 423 288 335 185 330 214 376
6/23 12 31.10 423 342 165 12 288 423 3156 120 11 423 423 (10G} 423 288 335 185 330 214 376
6/24 13 31.10 423 . 342 165 12 288 423 315 120 11 423 423 {100} 423 288 335 185 330 214 376
6/25 14 31.40 423 342 165 11.5 288 423 315 120 11 423 423 {100) 423 288 335 195 330 214 376
6/26 15 34.50 436 347 168 11.5 288 436 315 120 11 436 436 (100) 436 288 339 195 345 214 381
6/27 16 36.70 444 347 168 11.5 285 444 320 120 11 444 444 (100) 444 285 341 195 345 214 391
6/28 17 36.60 444 347 168 11 285 444 320 120 11 444 444 (100) 444 285 341 195 345 214 391
6/29 18 36.70 444 347 168 11 285 444 320 120 il 444 444 (100) 444 285 341 195 345 214 391
6/30 19 37.70 453 350 168 11 285 453 320 120 11 453 453 (100) 453 285 344 195 364 214 391
KAl 20 38.70 453 350 168 11 285 453 320 120 11 453 453 (100) 453 285 344 195 370 214 400
72 21 38.70 - 453 350 168 11 285 453 320 120 i1 453 453 {100} 453 285 344 185 370 214 400
/3 22 38.70 453 350 168 bl 285 453 320 120 11 453 453 {100) 453 285 344 195 370 214 400
7/4 23 38.80 453 350 168 £ 285 453 320 120 11 453 . 453 {100) 453 285 344 195 370 214 400
75 24 38.80 453 350 168 11 285 453 320 120 11 453 453 (100) 453 285 344 195 370 214 400
716 25 38.80 453 350 168 11 285 453 320 120 11 453 453 (100) 453 285 344 195 370 214 400
i 26 38.80 453 350 168 11 285 453 320 120 11 453 453 (100) 453 285 344 195 370 214 400
7/8 27 39.10 453 350 168 11 285 453 320 120 11 453 453 (100) 453 285 344 195 370 214 400
7/9 28 39.10 453 350 168 » 11 285 453 320 120 11 453 453 (100) 453 285 344 195 370 214 400
7/10 29 39.10 453 350 168 11 285 453 320 120 11 453 453 (100} 453 285 344 195 370 214 400
7M1 30 39.10 453 350 168 11 285 453 32¢ 120 11 453 453 (100} 453 285 344 195 370 214 400
7H2 A 36.10 453 350 168 LR 285 453 320 120 11 453 453 {100} 453 285 344 195 370 214 400
713 32 25.60 404 308 168 11 285 404 314 120 11 406 406 (100} 406 285 326 186 326 191 214
7114 33 6.00 308 200 168 11 285 308 292 120 11 308 308 (100) 308 285 292 186 305 139 139
715 34 0.00 200 200 168 11 200 200 218 120 11 200 200 {100) 200 200 200 136 195 131 132
7M6 35 0.00 200 200 168 11 200 200 200 120 1 200 200 {100) 200 200 200 61 91 112 112
mi 36 0.00 200 200 168 11 200 200 200 120 b 200 200 (100) 200 200 200
718 37 0.00 200 200 168 11 200 200 260 120 11 200 200 (100) 200 200 200
7119 38 - 0.00 200 200 167 11 200 200 200 120 11 200 200 (100) 200 200 200
720 39 0.00 200 200 167 i1 200 200 200 120 1 200 200 (100) 200 200 200
7i21 40 0.00 200 200 167 ii 200 200 200 120 11 200 200 (100) 200 200 200
7122 41 0.00 200 200 167 11 200 200 200 120 11 200 200 (100) 200 200 200
7723 42 0.00 200 200 167 11 200 200 200 120 11 200 200 (100) 200 200 200
Primary Main Circuit Sodium Flowrate Secondary Main Circuit Sodium Flowrate Primary Hot -leg Temperature=Primary IHX Inlet Temperature
49% In operation, 10% in suspensive 38% in operation, 7% in suspensive Primary Cold-leg Temperature=Primary IHX Qutlet Temperature
Primary GT Sodium Flowrate Secondary CT Sodium Flowrate Secondary Hot -leg Temperature=Secondary IHX Qutlet Temperature
10 thh 10t/h Secondary Cold-leg Temperature=Secondary IHX Inlet Temperature
efpd ** Super-heater by-pass mode ‘
total 9.92 Super-heater inlet and outlet steam temperatures are affected by heat conduction from the sodium temperature
13 2.83 or steam from the auxiliary steam boiler.
23 ?g; Super-heater average sodium temperarure values in () are temporary put for tritium transport calculation in by-pass operation mode.
25 .




Table 3.1 (2). Operating Condition at 4th. cycle in Low Power Test of MONJU

Primary Sodium System Secondary Sodium System* Steam Water System*
Elapsed Reactor IHX Inlet IHX Qutlet cT IHX Inlet IHX Qutlet  Over Flow “oT Super-heater  Super-heater  Super-heater Evaporater Evaporater Evaporater Evagorater Evaporater  Super-heater Super-heater
Date Days Output Sadium Sodium Temperature CT Flowrate | Sadium Sodium Tank Tem i CT Flowrate | Inlet Sodium  Outllet Sodium Average Sodium  Inlet Sodium Outlel Sodium Average Scdium  Inlet Steam  Outlet Steam  Inlet Steam  Outliet Steam
y Percentaqe | Temperature Temperature P Temperature Temperature Temperature e_ perature Temperalure ~ Temperalure  Temperalure™  Temperature Témperature Temperatre  Temperature Temperature Temperalure® Temperature**
(d) (%) L L (C) {m3/h) C C) L () (m3/h) {C) ('C) () {'C) (C) {'C) C i ()
1995
724 1 8.10 299 292 165 11.5 285 298 239 122 i1 298 298 {100) 298 288 291 195 295 192 178
7/25 2 34.50 441 345 165 1.5 285 441 311 122 11 441 441 {100) 441 288 341 195 346 211 369
7/26 3 38.50 452 351 165 11.5 285 452 317 122 11 452 452 {100) 452 288 345 195 368 211 397
727 4 38.50 452 351 165 11.5 285 452 317 120 11 452 452 (100) 452 288 345 195 368 211 397
7/28 5 38.50 452 351 165 11.5 285 452 37 . 120 11 452 452 (100} 452 288 345 195 368 211 397
7/29 6 38.50 452 351 165 11.5 285 452 317 120 11 452 452 {100) 452 288 345 195 368 211 397
7/30 7 38.50 452 351 165 11.5 285 452 317 120 11 452 452 (100} 452 288 345 195 368 211 397
731 8 38.50 452 351 165 11.6 285 452 7 123 11 452 452 (100} 452 288 345 195 368 211 397
81 9 38.50 452 351 165 1.5 285 452 3H7 118 11 452 452 (100} 452 288 345 195 368 211 397
8/2 10 38.50 452 351 165 11.5 285 452 317 118 1 452 452 (100) 452 288 345 195 368 211 397
8/3 i1 38.50 452 351 161 11.5 285 452 317 118 11 452 452 {100) 452 288 345 195 368 211 397
8/4 i2 38.50 452 351 161 1i.5 285 452 317 118 11 452 452 (109) 452 288 345 195 368 211 397
8/5 13 38.50 452 351 161 11.6 285 452 317 118 1 452 452 (100) 452 288 345 195 368 211 397
8/6 14 32.00 441 346 161 11.6 285 441 317 118 i1 441 441 (100) 441 288 341 195 345 211 397
817 15 1.40 225 225 161 10.2 224 225 251 118 i1 225 225 (100) 225 225 225 185 225 165 258
8/8 16 0.00 200 200 161 10.2 200 200 202 118 11 200 - 200 (100) 200 200 200 101 130 165 121
819 17 0.00 200 200 161 10.2 200 200 202 118 11 200 200 (100} 200 200 200 55 86 137 76
810 18 0.00 200 200 161 10.2 200 200 202 118 1 200 200 (100} 200 200 200 40 64 126 57
8/11 19 0.00 200 200 161 10.2 200 200 202 119 1 200 200 {100) 200 200 200 35 50 115 45
812 20 0.00 200 200 161 10.2 200 200 202 119 11 200 200 (100) 200 200 200 32 42 115 38
813 21 0.00 200 200 161 10.2 200 200 202 119 11 200 200 (100) 200 200 200 32 42 115 34
814 22 0.00 200 200 161 10.2 200 200 202 i19 11 200 200 (100} 200 200 200 32 33 108 34
815 23 0.00 200 200 161 10.2 200 200 202 119 11 200 200 (100} 200 200 200 32 33 108 31
8/16 24 0.00 200 200 161 10.2 200 200 202 119 11 200 200 (100} 200 200 200 32 33 108 31
817 25 0.00 200 200 168 10.2 200 200 202 120 11 200 200 (100) 200 200 200 32 33 108 31
8/i8 26 0.00 200 200 158 10.2 200 200 202 120 11 200 200 {100) 200 - 200 200 32 33 108 31
819 27 0.00 200 200 158 10.2 200 200 200 120 11 200 200 (100) 200 200 200 20 20 101 N
8/20 28 0.00 210 210 158 10.2 200 210 208 120 11 210 210 (100) 210 200 200 20 20 101 35
821 29 0.00 200 200 158 10.2 200 200 200 120 11 200 200 (100) 200 200 200 20 20 200 35
822 30 0.00 200 200 158 10.2 200 200 200 120 11 200 200 (100) 200 200 200 20 20 200 35
Primary Main Circuit Sodium Flowrate Secondary Main Circuit Sodium Flowrate Primary Hot -leg Temperature=Primary [HX Inlet Temperature
49% in operation, 10% in suspensive 38% in operation, 7% in suspensive Primary Cold-leg Temperature=Primary IHX Qutiet Temperature
Primary CT Sodium Flowrate Secondary CT Sodium Flowrate Secondary Hot -leg Temperature=Secondary HX Qutlet Temperature
10t/ 10 t/h Secondary Cold-leg Temperature=Secondary IHX Inlet Temperature
efpd ** Super-heater by-pass mode
total 5.00 ' Super-heater inlet and outlet steam temperatures are affected by heat conduction from the sodium temperature
8 274 or steam from the auxiliary steam boiler.
10 ig; Super-heater average sodium temperature values in () are tempaorary put for tritium transport calculation in by-pass opration mode.
12 .




Table 3.1 (3). Operating Condition at 5th cycle in Low Power Test of MONJU

Primary Scdium System Secondary Sodium System Steam Water System
Elapsed Reactor IHX Infet IHX Outlet cT IHX Inlet IHX Quilet  Over Flow cT Super-heater  Super-heater  Super-heater Evaporater Evaporater Evaporater Evaporater Evaporater  Super-heater Super-heater
Date Davs Quiput Sodium Sodium Temperature CT Flowrate Sodium Sodium Tank T t CT Flowrate | Inlet Sodium  Outllet Sodium  Average Sodium  [nfet Sodium Qutlet Sodium Average Sodium  Inlet Steam  Quilet Steam  inlet Steam  Oulllet Steam
Y Percentaqe | Temperalure Temperature P Temperature Temperature Temperature emperalure Temperature  Temperature Temperature  Temperature Temperature Temperalure  Temperature Temperature Temqerature Temqeralure
(d) (%) (C) (C) (€) (m3/h) T T () () {m3/h) | (C) (c) ‘C T L ‘C ‘C
1995
8/23 1 1.10 250 246 158 10.6 243 250 202 120 11 250 250 (100) 250 245 242 195 246 200 33
8/24 2 30.30 425 343 158 124 284 425 302 120 11 425 425 (100} 425 285 333 195 330 208 342
8/25 3 38.70 455 351 158 121 284 455 317 120 11 455 455 (100} 455 285 345 195 368 215 402
8/26 4 38.70 455 351 158 121 284 455 317 120 11 455 455 (100) 455 285 345 195 368 215 402
8/27 5 38.70 455 351 168 12.1 284 455 317 120 11 455 455 (100) 455 285 345 195 368 215 402
8/28 6 38.70 455 351 158 118 284 455 317 120 11 455 4565 (100) 455 285 - 345 195 368 215 402
8/29 7 38.70 455 351 158 11.8 284 455 317 120 1 455 455 (100) 455 285 345 185 368 215 402
8/30 8 38.70 455 351 158 11.8 285 455 37 120 1 455 455 (100) 455 285 345 195 368 215 402
8/31 9 38.70 455 351 158 11.8 285 455 37 120 i 455 455 (100) 455 285 345 195 368 215 402
an 10 38.50 455 351 158 11.8 285 455 37 120 i 455 454 {100) 455 285 345 195 368 367 333
9/2 11 38.20 455 351 158 11.8 285 455 N7 120 11 455 449 455 289 347 195 368 367 451
9/3 12 38.50 455 351 158 i1.8 285 455 N7 120 11 455 452 455 289 347 195 368 366 451
9/4 13 31.50 434 345 158 i1.8 285 434 7 120 11 434 433 {100) 434 289 339 195 339 213 251
9/5 14 1.30 225 225 158 11.3 225 225 248 120 11 226 225 (100} 225 225 225 195 2285 155 143
9/6 15 0.00 215 209 158 10.7 205 215 211 120 11 2158 215 (100) 215 215 215 100 145 155 97
af7 16 0.00 200 200 156 103 200 200 203 120 11 200 200 (100) 200 200 200 51 85 135 63
9/8 17 0.00 200 200 156 10.3 200 200 203 120 11 200 200 (100) 200 200 200 36 56 139 46
9/9 18 G.00 200 200 154 10.3 200 200 203 120 11 200 200 (100) 200 200 200 31 48 118 37
ano 19 0.00 200 200 152 10.3 200 200 203 120 T 200 200 (100) 200 200 200 29 40 a8 33
a1 20 0.00 200 200 152 8.75 200 200 203 120 i1 200 200 (100) 200 200 200 28 35 98 3
912 21 0.00 200 200 152 8.55 200 200 203 120 11 200 200 (100) 200 200 200 27 31 94 28
913 22 0.00 200 200 152 9.22 200 200 203 120 11 200 200 {100) 200 200 200 26 29 104 26
914 23 0.00 200 200 152 i0.1 200 200 203 120 11 200 200 (100) 200 200 200 26 28 94 26
915 24 0.00 200 200 162 101 200 200 203 120 11 200 200 (100) 200 200 200 25 27 100 24
916 25 0.00 200 200 152 10.1 200 200 203 120 i1 200 200 (100} 200 200 200 25 27 100 24
917 26 0.00 200 200 152 10.1 200 200 203 120 11 200 200 (100} 200 200 200 25 25 100 24
9/18 27 0.00 200 200 149 10.1 200 200 203 120 i1 200 200 (100) 200 200 200 23 24 95 22
919 28 0.00 200 200 149 10.1 200 200 203 120 H 200 200 (100) 200 200 200
920 29 0.00 200 200 149 10.1 200 200 203 120 11 200 200 (100) 200 200 200
8/21 30 0.00 200 200 147 9.8 200 200 203 120 11 200 200 {100) 200 200 200
g/22 K 0.00 200 200 147 9.8 200 200 203 120 11 200 200 (100) 200 200 200
9/23 32 0.00 200 200 147 2.8 200 200 203 120 11 200 200 {100) 200 200 200
924 33 0.00 200 200 147 9.8 200 200 203 120 11 200 200 {100) 200 200 200
9725 34 0.00 200 200 145 9.8 200 200 203 120 11 200 200 {100} 200 200 200
9/26 35 0.00 200 200 145 9.8 200 200 203 120 11 200 200 {100} 200 200 200
927 36 0.00 200 200 145 9.8 200 200 203 120 11 200 200 (100} 200 200 200
9/28 37 0.00 200 200 145 9.8 200 200 203 120 11 200 200 (100} 200 200 200
9/29 a8 0.00 200 200 145 9.8 200 200 203 120 11 200 200 (100} 200 200 200
9/30 39 0.00 200 200 143 9.8 200 200 203 120 1M 200 200 (100) 200 200 200
1011 40 0.00 200 200 143 2.8 200 200 203 120 11 200 200 (100) 200 200 200
10/2 41 0.00 200 200 141 9.8 200 200 203 120 11 200 200 (100) 200 200 200
10/3 42 0.00 200 200 141 12 200 200 203 120 1 200 200 (100) 200 200 200
10/4 43 0.00 200 200 141 12 200 200 203 120 el 200 200 (100) 200 200 200
10/5 44 0.00 200 200 141 11.2 200 200 203 120 kR 200 200 (100) 200 200 200
10/6 45 0.00 200 200 141 11.2 200 200 203 120 i1 200 200 (100) 200 200 200

Primary Main Circuit Sodium Flowrate
49% in operation, 10% in suspensive
Primary CT Sodium Flowrate

10 tth
efpd
total 4.50
11, 3.79

Secondary Main Circuit Sodium Flowrate
38% in operation, 7% in suspensive
Secondary CT Sodium Flowrate

10 t/h

Primary Hot -leg Temperature=Prirnary IHX Inlet Temperature
Primary Cold-leg Temperature=Primary |HX Qutfet Temperature
Secondary Hot -leg Temperature=Secondary IHX Cutlet Temperature
Secondary Gold-leg Temperature=Secondary IHX Inlet Temperature




Table 3.1 (4). Operating Condition at 6th cycle in Low Power Test of MONJU (small modification for calculation)

Primary Sodium System Secondary Sodium System Steam Water System _
. Reactor IHX Inlet IHX Qutlet cT IHX Inlet {HX Qutlet  Over Flow - oT Super-heater Super-heater  Super-heater Evaporater Evaporater Evaporater Evaporater Evaporater  Super-heater Super-heater
Date |Elaps Time| oOutput Sodium Sodum wre CT Flowrate |  Sodium Sodium Tank CT Flowrate | Inlet Sodium  Outilet Sodium  Average Sodium  Inlet Sodium  Qutlet Sodium Average Sodium  Infet Steam  Outlet Steam  Intet Steam  Outllet Steam
Percentage | Temperature Temperature emperaiure Temperature Temperalure Temperature Temperature Temperature Temperaure  Temperatwre  Temperature Temperature Temperalure  Temperature Temperature Temperature Temperature
(d) (%) (C) (C) () (m3/h) T) % | ('C) (m3/h) (C) (C) (<) [ [ {C) [ T ()
1895
10/7 1 9.70 288 281 140 11.2 275 287 235 120 " 287 286 100 286 279 281 194 282 184 198
10/8 2 37.10 453 350 141 1.7 285 452 317 120 11 452 452 100 452 287 345 195 369 320 310
10/9 3 39.10 453 350 141 1.7 285 452 317 120 11 452 450 451 450 287 344 195 370 370 450
10110 4 40.5¢ 469 354 141 11.7 285 468 317 120 11 468 458 485 458 287 347 196 371 ar 464
1011 5. 40.20 455 350 141 11.7 285 454 317 120 11 454 454 454 454 287 345 195 371 371 450
10112 6 42.40 489 357 141 11.7 285 468 317 120 11 468 454 464 454 287 345 185 369 369 466
10113 7 41.00 454 351 141 11.7 285 453 317 120 11 453 449 452 449 287 344 192 370 ‘ 370 452
1014 8 45.50 485 364 141 11.4 285 484 317 120 11 484 461 478 461 287 348 196 370 370 481
1015 9 44.50 485 364 141 11.4 285 484 317 120 11 484 459 464 459 287 347 195 371 a7 481
10116 10 45.50 485 364 141 11.4 285 484 317 120 1k 484 459 464 459 287 347 195 368 368 481
10/117 11 45.40 485 364 148 12.3 285 484 317 120 11 484 459 464 459 287 347 195 369 369 481
10/18 12 45.40 485 364 142 11.7 285 484 317 120 11 484 459 464 459 287 347 195 369 369 481
10/19 13 45.50 485 364 142 10.5 285 484 317 120 11 484 459 464 459 287 347 195 369 369 481
10/20 14 45.80 485 364 142 10.5 285 484 317 120 11 484 459 464 459 287 347 195 369 369 481
10/21 15 45.50 485 364 142 10.2 285 484 317 120 11 484 459 464 459 287 347 185 369 369 481
10/22 16 45,50 485 364 142 10.2 285 484 317 120 11 484 459 464 459 287 347 195 368 368 481
10/23 17 45.50 485 364 142 10.2 285 484 317 120 11 484 459 464 459 287 347 195 369 369 481
10/24 18 45.40 485 364 142 10.2 285 484 317 120 11 484 459 464 459 287 347 195 370 370 481
10/25 19 40.40 458 354 142 10.2 285 457 317 120 11 457 454 456 454 287 345 192 369 369 456
10/26 20 8.10 285 282 142 9.42 278 284 296 140 11 284 280 100 280 280 280 191 286 194 276
10/27 21 0.00 202 201 142 9.42 200 201 203 140 11 200 200 100 200 200 200 115 183 201 140
10/28 22 0.00 202 201 142 9.42 200 201 203 120 11 200 200 100 200 200 200 52.8 88.4 157 80.1
10/29 23 0.00 202 201 142 9.42 200 20t 203 120 11 200 200 100 200 200 200 32.7 52.7 141 51.2
10/30 24 0.00 202 - 201 142 9.12 200 201 203 120 11 200 200 100 200 200 200 26.4 37.7 136 37.2
10/31 25 0.00 202 201 142 9.12 200 201 203 120 H 200 200 100 200 200 200 23.9 304 132 30.2
111 26 0.00 202 201 142 11 200 201 1203 120 11 200 200 100 200 200 200 21.6 25.8 126 25.7
11/2 27 0.00 202 20 142 11 200 201 203 120 11 200 200 100 200 200 200 18 20.4 103 20.8
1173 28 0.00 202 201 142 11 200 201 203 120 11 200 200 100 200 200 200 18 19.7 106 19.4
11/4 29 0.00 202 201 142 9.75 200 201 203 120 11 200 200 100 200 200 200 22 23.3 98.9 194
11/5 30 0.00 202 201 142 9.75 200 201 203 120 11 200 200 100 200 200 200 15.8 16.1 85.7 221
11/6 3t 0.00 202 201 142 9.75 200 201 203 120 11 200 200 100 200 200 200 19.2 20.7 56.8 252
11/7 32 0.00 202 2M 142 10.5 200 201 203 120 11 200 200 100 200 200 200 19.2 19.9 1.4 24.2
Primary Main Gircuit Sodium Flowrate Secondary Main Circuit Sodium Flowrate Primary Hot -leg Temperature=Primary [HX Inlet Temperature
49% in operation, 10% in suspensive 38% in operation, 7% in suspensive Primary Cold-leg Temperature=Primary IHX QOutlet Temperature
Primary CT Sodium Flowrate Secondary CT Sodium Flowrate Secondary Hot -leg Temperature=Secondary IHX Qutlet Temperature
10 th 10th Secondary Cold-leg Temperature=Secondary IHX Inlet Temperature
Primary IHX Inlet Temperature > Primary IHX Qutlet Temperature
efpd Secondary IHX Ouilet Temperature >Secondary IHX Inlet Temperature
total 7.98 Primary IHX Inlet Temperature > Secondary IHX Qutlet Temperature
11 4.31 Primary IHX Outlet Temperature >Secondary [HX inlet Temperature
10 3.86




Table 3.1 (5). Operating Condition at 7th cycle in Low Power Test of MONJU ( Small Modification for Calculation )

Primary Sodium System Secondary Sodium System Steam Water System

. Reactor IHX Inlet IHX Outlet cT IHX Inlet IHX Qutlet  Over Flow CT Super-heater  Super-heater  Super-heater Evaporater Evaporater Evaporater Evaporater Evaporater  Super-heater Super-heater

Date Elaps Time Cutput Sodium Sodium Temperature CT Flowrate | Sodium Sodium Tank ‘ CT Flowrate | Inlet Sodium  Outllet Sedium Average Sodium  Intet Sodium  Outlet Sodium Average Scdium  Inlet Steam  Qutlet Steam  Inlet Steam  Qutllet Steam

Percentage Temc;eralure Temnberalure pn Temperature Temperature Temperature Temperature Temperature ~ Temperature Temperature  Temperature Temperature Temperatwe  Temperature Temperalure Temperalure Temperature
_— {d) (%) () {m3/h) C (C) (m3/h) i () () i ‘T () (€) K L <)
11/8 1 8.30 300 291 142 -10.7 285 299 242 20 11 29¢ 298 100 298 288 291 196 295 202 230
11/9 2 36.30 459 351 142 10.7 285 458 310 120 11 458 458 100 458 288 348 196 369 210 384
1110 3 45.20 486 364 142 1 285 485 315 "7 11 485 458 478 458 288 348 196 369 369 481
1111 4 45.00 486 364 142 KA 285 485 315 117 11 485 458 478 458 288 348 196 369 369 481
1112 5 45.10 486 364 142 11 285 485 318 120 i1 485 458 478 458 288 348 196 368 368 481
1113 6 45.10 486 364 142 11 285 485 318 120 11 485 458 478 458 288 348 196 369 369 481
1114 7 45.10 486 364 142 11 285 485 318 120 11 485 458 478 458 288 348 196 369 369 481
1116 8 45.20 486 364 142 11 285 485 315 120 11 485 458 478 458 288 348 196 369 389 481
1116 9 45.10 486 364 142 10.5 285 485 315 120 11 485 458 478 458 288 348 196 369 369 481
1117 10 45.20 486 364 142 105 285 485 315 120 11 485 458 478 458 288 348 196 369 369 481
11/18 11 45.40 486 364 142 10.5 285 485 315 120 11 485 458 478 458 288 348 196 369 369 481
11/19 12 45.50 486 364 142 10.5 285 485 315 120 i1 485 458 478 458 288 348 196 369 369 481
11720 13 46.50 486 364 142 10.5 285 485 315 120 i1 485 458 478 458 288 348 196 369 369 481
11/21 14 45.50 486 364 142 10 285 485 315 120 11 485 458 478 458 288 348 196 369 369 481
{1/22 15 45.80 486 364 142 10 285 485 315 120 11 485 458 478 458 288 348 196 369 369 481
11/23 16 47.20 486 364 142 10 285 485 315 120 1 485 458 478 458 288 348 196 369 369 481
11/24 17 46.90 486 364 142 10 285 485 315 120 1 485 458 478 458 288 348 196 369 369 481
11/25 18 45,50 486 364 142 10 285 485 315 i18 1 485 458 478 458 288 348 196 369 369 481
11/26 19 45,50 486 364 142 10 285 485 315 118 11 485 458 478 458 288 348 196 369 369 481
11/27 20 4570 486 364 142 10 285 485 315 118 11 485 458 478 458 288 348 196 369 368 481
11/28 21 4570 486 364 142 10 285 485 315 118 11 485 458 478 458 288 348 196 369 369 481
11/29 22 44,10 486 364 142 10 285 485 316 118 i1 485 458 478 458 288 348 196 369 369 481
11730 23 4550 486 364 142 10 285 485 315 120 11 485 458 478 458 288 348 196 369 369 481
121 24 24.60 486 364 142 10 285 485 315 120 1 485 458 478 458 288 348 196 369 369 481
12/2 25 0.00 202 201 142 10 200 201 278 120 11 293 292 100 292 288 289 155 245 192 271
12/3 26 0.00 202 20 142 8.5 200 201 209 120 1 205 205 100 205 205 205 173 208 177 136
12/4 27 0.00 202 2M 142 8.5 200 201 203 120 11 205 205 100 205 205 205 173 176 164 75.8
12/5 28 0.00 202 201 142 8.5 200 201 212 120 11 218 218 100 218 218 218 193 218 174 45.1
12/6 29 0.00 202 201 142 8 200 201 204 120 11 201 201 100 201 2m 20 193 201 179 30.2
1217 30 13.20 328 293 142 9 272 325 256 125 11 324 323 100 323 275 29 193 319 182 234
12/8 31 32.80 460 352 142 10 283 459 313 116 11 459 457 100 457 284 345 193 369 199 380
12/9 32 0.00 202 201 142 10 200 201 281 i2i 11 293 293 100 293 293 293 88.1 242 243 316
12/10 33 0.00 202 201 142 8.5 200 201 206 118 11 205 205 100 205 205 205 37 125 192 159

efpd
total

Primary Main Circuit Sodium Flowrate
49% in operation, 10% in suspensive
Primary CT Sodium Flowrate

10 th

10.71
7.74
4.06
5.43
6.34

*

Secondary Main Circuit Sodium Flowrate
38% in operation, 7% in suspensive
Secondary CT Sadium Flowrate

10 th

Primary Hot -leg Temperature=Primary IHX Inlet Temperature
Primary Cold-leg Temperature=Primary IHX Outiet Temperature
Secondary Hot -leg Temperature=Secondary IHX Quilet Temperature
Secondary Cold-leg Temperature=Secondary [HX Inlet Temperature
Primary IHX Inlet Temperature > Primary IHX Outlet Temperature
Secondary IHX Qutlet Temperature >Secondary IHX Inlet Temperature
Primary IHX Inlet Temperature >Secondary {HX Qutlet Temperature
Primary IHX Outlet Temperature >Secondary IHX inlet Temperalure




Table 3.2 (1). Sodium and Cover Gas impurities at 3rd. cycle Operation in Low Power Test of MONJU

* The B-loop is representative

Primary Sodium Primary Cover Gas Secondary Sodium* Secondary Cover Gas (EV)* SG Water*
Hydrogen Hydrogen Tritium Hydrogen Hydrogen Tritium Hydrogen Hydrogen Tritlum Hydrogen Hydrogen Tritium Tritium
Date Elapsed Piugging Indicater ~Concentration ~ Concentration Concentration | Concentration Concentration Concentration | Concentration by Concentration Concentration | Concentration  Concentration Concentration Concentra.tion
Days Temperature  Reduced from PL by Sampling by Sampling by Gas by Sampling by Sampling | Hydrogen Meter by Sampling by Sampling | by Hydrogen by Sampling by Sampling | by Sampling
Temperature and Analysis  and Analysis | Chromataraph  and Analysis  and Analysis in PP Inlet and Analvsis  and Analysis Meter and Analysis  and Analysis | and Analysis
{d) (C) (wppb) (wppb) _ (Bg/g-Na) | (vppm) {vppm) (Ba/ce) (wppb) (wppb) _ (Ba/g-Na) r<1vpprtn) (vppm)  (Bag/g-Na) | (Bg/cc)
~-meter
6/12 1 140 124.83 8 85 742
6/13 2 141 129.77 8 100 41.3
614 3 141 129.77 25 118 37.7
6/15 4 142 134.87 42 120 41.1
6/16 5 146 157.08 70 130 41.4
6/17 6 146 167.08 130 135 37.7
6/18 7 147 163.11 200 140 37.8
6/19 8 154 211.25 148 33
6/20 9 157 235.41 480 160 25.4
6/21 10 161 27133 600 549 150 21.4
6/22 11 168 345.75 600 145 19
6/23 12 168 345.75 520 140 18.4
6/24 13 169 357.70 550 862 440 140 15.9
6/25 14 176 451.89 360 140 16.4
6/26 15 174 423.01 320 145 16.6
6/27 16 174 423.01 280 145 15.9
6/28 17 178 482.45 280 142 15.6
6/29 18 177 466.95 280 145 14.9
6/30 19 179 498.39 240 145 17.7
Il 20 179 498.39 220 149 20.7
72 21 178 482.45 200 150 221
73 22 182 548.98 190 1850 22.6
74 23 180 514.79 650 1667 180 148 22.6
7/5 24 180 514.79 160 145 22.3
16.9 (B) 0.058 (B) 0.31 (B)
7/6 25 179 498.39 140 145 170 23 (A) 22.3 17.7 0.13 (A) 0.29 (A)
20 (C) 0.055 (C) 0.28 (C)
777 26 179 498.39 130 145 19.8
7/8 27 179 498.39 120 140 21
79 28 180 514.79 120 138 20.7
7110 29 179 498,39 120 138 20.2
7M1 30 174 423.01 a0 138 22.7
m2 31 174 423.01 80 135 20.1
713 32 174 423.01 80 126 13.4
714 33 174 423.01 80 117 13.4
715 34 174 423.01 50 78 35.9
716 35 174 423.01 30 60 29.4
717 36 174 423.1 20 57 19.6
7118 37 173 409.18 10 55 18.3
7119 38 171 382.69 11.5 0.45 18 0.063
7120 39 170 370.01 16.4
7/21 40 171 382.69 11.3
7122 41 170 370.01 7.89
7/23 42 169 357.70 719




Table 3.2 (2). Sodium and Cover Gas Impurities at 4th cycle Operation in Low Power Test of MONJU

* The B-loop is representative

Primary Sodium Primary Cover Gas Secondary Sodium* Secondary Cover Gas (EV)* SG Water*
Hydrogen Hydrogen Tritium Hydrogen Hydrogen Tritium Hydrogen Hydrogen Tritium Hydrogen Hydrogen Tritium Tritium
Date Eiapsed Plugging Indicater Concentration  Concentration Concentration | Concentration Concentration Concentration | Concentration by Concentration Concentration [ Concentration Concentration Concentration | Concentration
Days Temperature  Reduced from PL. by Sampling by Sampling by Gas by Sampling by Sampling | Hydrogen Meter by Sampling by Sampling | by Hydrogen by Sampling by Sampling | by Sampling
Temperature and Analysis  and Analysis | Chromatgraph -and Analvsis  and Analysis in PP Infet and Analysis  and Analysis Meter and Analysis  and Analysis | and Analysis
- (d) (C) (wppb) (wppb)  (Ba/g-Na) |  (vppm) (vppm) (Bg/cc) (wpph) (wppb)  (Ba/g-Na) |  (vppm) (vppm)  (Bg/g-Na) | (Bgfcc)
7124 1 169 357.70 10 71.8 91.8
7125 2 172 395.75 15 113 33.4
7/26 3 173 409.18 20 123 27.1
7127 4 167 334.14 20 125 24
7128 5 171 382.69 30 29.9 0.9 126 20.2
7129 6 167 334.14 35 125 20.1
7130 7 170 370.01% 40 124 19.9
7131 8 172 395.75 40 124 19.0 (A) 20.5
81 9 182 548.98 50 130 16.7
0.26 (B)
872 10 170 370.01 50 42.2 126 180 22.9 (B) 19 8%3 %g
8/3 11 176 451,89 50 125 17.6
0.14 (B)
8/4 12 166 322.87 50 118 26.0 (C) 16 13.4 0.067 (A)
- 0.13 (C)
8/5 13 168 345.75 50 118 16.9
8/6 14 173 409.18 45 123 16.7
8/7 15 170 370.01 45 92.8 6.64
8/8 16 167 334.14 40 69.5 16.2
8/a 17 166 322.87 25 59.8 16.9
8/10 18 166 322.87 15 111 1.27 58.6 20.2
8/11 19 166 322.87 10 56.9 17.5
8/12 20 166 322.87 10 56.7 17.3
813 21 165 311.93 8 55.9 16
8/14 22 164 301.32 8 53.7 18
8/15 23 165 311.93 5 54 17.6
8/16 24 164 301.32 8 521 201
8/17 25 165 311.93 55.9 16.4
8/18 26 163 291.02 55.6 15.7
8/19 27 161 271.33 56.5 15.5
8/20 28 161 271.33 55.9 14.9
8/21 29 162 281.02 56 6.48
8/22 30 161 271.33 61 11.5




Table 3.2 (3). Sodium and Cover Gas Impurities at 5th cycle Operation in Low Power Test of MONJU

* The B-loop is representative

Primary Sodium Primary Cover Gas Secondary Sodium* Secondary Cover Gas (EV)* SG Water*
Hydrogen Hydrogen Tritium Hydrogen Hydrogen Tritium Hydrogen Hydrogen Tritium Hydrogen Hydrogen Tritium Tritium .
Date Elapsed Plugging Indicater Concentration  Concentration Concentration | Concentration Concentration Concentration | Concentration by Concentration Concentration | Concentration Concentra}ion Concentra'tion Concentra'tlon
Days Temperature  Reduced from PL by Sampling by Sampling by Gas by Sampling by Sampling | Hydrogen Meter by Sampling by Sampling | by Hydrogen by Sampling by Sampling | by Sampling
Temperature and Analysis  and Analysis | Chromataraph - and Analysis  and Analysis in PP inlet and Analysis  and Analysis Meter and Analvysis  and Analysis | and Analysis
(d) () {(wppb) (wppb) _ (Bg/g-Na) |  (vppm) (vopm)  (Bg/cc) (wppb) (wppb)  (Bg/g-Na) [ (vppm) (vopm) __ (Bg/g-Na) | (Bg/cc)
1995
823 1 161 271.38 55.4 7.97
8/24 2 163 291.02 105 25.2
8/25 3 170 370.01 8 115 21.5
8/26 4 158 243.97 10 119 18.5
8/27 5 166 322.87 15 121 16.1
(A)0.16
8/28 6 160 261.93 15 121 15.9 (B)0.19
) 0.16
8/29 7 168 345.75 20 124 15.7
8/30 B - 154 211.25 25 123 14.7
8/31 9 162 281.02 30 28 2.07 124 15.1
9/1 10 163 291.02 30 125 14.8
9/2 11 163 291.02 450 2467 35 145 14.8
9/3 12 167 334.14 30 169 15.1
9/4 13 161 271.33 30 154 12.2
9/5 14 164 301.32 40 102 8.91
9/6 15 162 281.02 30 73 15.7
9f7 16 162 281.02 120 59.7 15.7
9/8 17 163 291.02 30 58.4 14.7
9/9 18 158 243.97 25 59.1 14.4
9/10 19 160 261.93 15 57.3 15
9/11 20 158 243.97 10 56.7 15.6
912 21 1598 252.81 5 55.8 14.3
9/13 22 157 235.41 20 55.5 17.6
9/14 23 157 235.41 15 5655 16.2
9/15 24 158 243.97 12 559 15.9
9/16 25 157 235.41 5 55.8 12.7
917 26 156 227.10 5 56.1 14.9
9/18 27 155 219.05 57 13.9
9/19 28 155 219.05 55.7 12.6
9/20 29 153 203.69 51.1 16
/21 30 154 211.25 559 14.3
9/22 31 153 203.69 53.6 16.2
9/23 32 153 203.69 54.9 15.2
9/24 33 152 196.37 53.3 14.8
9/25 34 151 189.28 54 14.7
9/26 35 149 175.77 535 15
9/27 36 149 175.77 55.2 15.8
9/28 37 149 175.77 56.9 15.1
9/29 38 148 169.33 57.1 i4.2
9/30 39 149 175,77 554 15.9
101 40 148 169.33 53.6 15.7
10/2 41 148 169.33 53.8 13.1
10/3 42 147 163.11 53.1 22.8
10/4 43 146 157.08 5 45.7 12.7
10/5 44 146 157.08 57.8 8.98
10/6 45 145 151.25 54.2 8.05




Table 3.2 (4). Sodium and Cover Gas Impurities at 6th cycle Operation in Low Power Test of MONJU

* The B-loop is representative

Primary Sodium Primary Cover Gas Secondary Sodium* Secondary Cover Gas (EV)* Secondary Cover Gas {SH)* SG Water*
Hydraogen Hydrogen Trittum Hydrogen Hydragen Tritium Hydrogen Hydrogen Tritiem Hydrogen Hydrogen Tritium Hydrogen Hydrogen Tritium Tritium
Date Elaps Time Plugging Indicater Concentration  Concentration Concentration | Concentration Concentration Concaniration | Concentration by Concentration Concentration | Concentration Concentration Concentration | Concentration Concentration Concentration | Concentration
Temperature  Reduced from PL by Sampling by Sampling by Gas by Sampling by Sampling | Hydrogen Meter by Sampling by Sampling | by Hydrogen by Sampling. by Sampling | by Hydrogen by Sampling by Sampling | by Sampling
Temperature  and Analysis  and Analysis | Chromataraph  and Analysis  and Analysis in PP Inlet and Analysis  and Analysis Meter and Analysis  and Analvsis Meter “and Analysis  and Analysis | and Analvsis
(d) () (wppb) (wppb) _ (Bg/g-Na) | (vppm) {vppm) (Bg/ce) {wppb) (wppb)  (Bg/g-Na) |  (vppm} (vppm) _ .(Bgfg-Na) | (vppm} (vppm)  (Bg/g-Na) | (Bg/cc)
1995 :
10/7 1 142 134.87 62.9 11.8 4.53
10/8 2 146 157.08 103 26.9 297
10/9 3 149 175.77 10 118 22 6.41
10110 4 149 175.77 15 143 19.6 8.76
10/11 5 150 182.42 15 150 18.9 7.34
1012 6 144 145.60 12 176 18.3 898 .
1013 7 1489 179.77 20 184 17.8 11.6
1014 8 164 211.25 25 186 16.4 104
10115 9 146 157.08 a6 191 14.1 9.14
(A)0.59
10116 10 169 357.70 35 190 (A)37 15.5 7.27 (B) 0.60
(C) 0.59
1017 11 157 235.41 35 47.8 2.81 159 14.8 7.27
10/18 12 155 219.05 35 146 12.4 6.8
10419 13 160 261.93 35 38.3 2.94 140 12.6 7.03
' (A) 0.045
10/20 14 154 21125 3z 137 12.2 8.52 (B) 0.122 7.5
{C) 0.075
10/21 15 158 24397 ' 32 132 12.3 7.34
10/22 16 162 281.02 310 2544 30 132 11.8 9.22
10/23 17 156 22710 30 33.3 13 9.82 6.09
10/24 18 163 291.02 30 138 9.37 6.09
10/25 12 155 219.05 25 131 1.7 6.56
10/26 20 1585 219.05 35 120 12 11.4
10/27 21 153 203.69 127 12 - 8.69
10/28 22 152 196.37 88.4 15.9 8.2
10/28 23 162 196.37 70.1 16.2 8.52
10/30 24 151 188.28 15 61.2 15.2 727
10/31 25 1565 219.05 15 60.3 1563 4.06
111 26 148 169.33 10 58.7 16.2 469
11/2 27 147 163.11 5 56.7 159 4.37
11/3 28 147 163.11 5 57.5 152 3.59
11/4 29 147 163.11 5 57.2 14.8 3.36
11/5 30 147 163.11 7 56.8 11.4 383
11/6 31 144 145.60 4 586 10.7 4.84
1177 32 146 157.08 6 61.5 6.41 4.92




Table 3.2 (6). Sodium and Cover Gas Impurities at 7th cycle Operation in Low Power Test of MONJU

* The B-loop is representative

Primary Sodium Primary Cover Gas ._|Secondary Sodium* Secondary Cover Gas {EV)* Secondary Cover Gas (SH)* SG Water*
Hydrogen Hydrogen Tritium Hydrogen Hydrogen Tritium Hydrogen Hydrogen Tritium Hydragen Hydregen Tritium Hydragen Hydrogen Tritium Tritium
Date Elaps Time Plugging Indicater Congentration ~ Congenfration Concentration | Concentration Concentration Concentration | Concentration by Concentration Concentration [ Concentralion Concentration Congentration | Concentration Concantration Concentration Concenlra.tion
Temperature  Estimated from by Sampling by Sampling by Gas by Sampling by Sampling | Hydrogen Meter by Sampling by Sampling | by Hydrogen by Sampling by Sampling | by Hydrogen by Sampling by Sampling | by Sampling
. PL Temperature and Analvsis  and Analysis | Chromataraph  and Analysis  and Analysis in PP Inlet and Analysis  and Analysis Meter and Analysis  and Analysis Meter and Analysis  and Analysis | and Anglysis
— (d) () {wppm) (wppm)  (Bg/g-Na) | _{vppm) (vppm) {Ba/cc) {wppm) (wppm)  (Ba/g-Na) | (vppm) (vppm)  (Bg/g-Na) | (vppm) (vppm)  {Ba/g-Na) | (Bag/ce)
7
11/8 1 145 0.15 5 0.07 70.9
11/8 2 147 0.16 6 0.0983 249
11110 3 147 0.16 6 0.109 18
11/11 4 146 0.16 7 0.119 16.4
11112 5 154 0.21 10 0.126 15.3
11/13 6 155 0.22 12 0.127 14.7
11114 7 148 0.17 14 0.123 12.3
11/15 8 150 0.18 18 20.1 0.42 0.126 11.9
11116 9 163 0.29 20 0.124 13.3
117 10 157 0.24 20 0.125 {A) 47 12.2
11/18 11 145 0.15 22 0.126 12.8
11/19 12 181 0.19 22 0.132 141
11/20 13 182 0.20 20 17.9 3.17 0.134 0.15 {B) 63 11.2
11/21 14 168 0.35 20 0.155 13.7
: ] (A} 0.084
1122 15 150 0.18 20 0.174 (C) 70 181 9.22 {B) 0.170
(C) 0.140
11/23 16 165 0.31 20 0.155 13.7
11/24 17 170 0.37 20 0.141 12.4
11/25 18 183 0.57 0.25 3472 20 0.131 11.2
11/26 19 154 0.21 20 0.126 14.1
11/27 20 164 030 20 0.123 12.8 (AXBXC) 2.1
11/28 21 158 0.24 20 0.123 12.2
11/29 22 149 0.18 20 0.123 12.2
11/30 23 166 0.32 18 0.122 12.3
1211 24 167 0.24 16 0.124 12.6
12/2 25 151 0.19 30 0.0984 1.2
12/3 26 161 0.18 22 0.0695 47.8
12/4 27 151 0.19 18 77 2.25 0.0604 i8.6
12/5 28 151 0.19 10 0.0632 14.7
12/6 29 180 0.18 8 0.0602 6.87
12/7 30 147 0.16 6 0.074 28.5
12/8 31 189 0.68 6 0.0934 24.1
12/9 32 146 0186 6 0.0866 95.4
12H10 33 149 0.18 6 0.0616 49
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Table 3.4 Estimation of hydrogen evolution in sodium and cover gas system
at low power test of Monju

—} e

(H-g)
cycle 3 4 5 6 7 total
evolution in primary cover
gas system 865 82 70 77 68 1162
evolution in EV cover gas 24 15 15 12 12 78
system
permeation through EV
heat conductin tube walls 1719 663 656 1191 1218 5447
total 2608 760 742 1280 1298 6687
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SN (bbb OBt | Kbt | Lnatiatr 1 ycnps | ZEEAMEGE 2R | IKCTRE | apmmy | s
BH (ofpd) | Wi By | R (B) | WA (Bo) | #eid (Bo) |Eom (3 B RSP |#xE By | #ER (B

4.73 1.42E+12 7.52E+11 ~ 6.36E+11 71.52E+11 5.04E+09

8.41 3.20E+12 1.30E+12 1.26E+12 1.29E+12 1.37E+10
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16.81 - 1.52E+12 1.14E+12 5.87E+12 5.73E+09 3.79E+11 3.94E+10 1.08E+09

20.6° 2.16E+12 1.82E+12
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25.17
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33.35 3.60E+10 3.50E+10
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EEEY A TN 3TN 44170 54170 62 7HA 7
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FRMMRFSR (W 7AE T BE) 1995,7.23 24:00 1995.8.22 24:00 1995.10.6 24:00 1985.11.7 24:00 1895.12.8 24:00
RI00%HHEER (efpd) 11.82 16.81 21.31 29.29 40.00

B B A%k By T hAC | A%E (B) T TAS | o%E By AT |A%E By T 00° |H%E By oo

Fhh s ORER 5.01E+12 7.52E+12 9.72E+12 1.37E+13 1.91E+13

1 KA BTER 1.11E+12 22.16 114E+12 15.16 6.82E+11 7.02 1.19E+12 8.69 2.04E+12 10.68

1TRI-VE Sy TIHEE 3.82E+12 7226 5.87E+12 78.06 8.20F+12 85.29 1.13E+13 82.48 1.50E+13 78.53

1 RHI—H AR 4,16E4.06 0.00 _ 2.71E+09 0.04 1.20E+09 0.01 2.37E+08 0.02 3.86E+09 0.02

_ A5t 4.73E+12 94,41 7.01E+12 93.25 8.97E+12 92.32 1,25E+13 91.19 1.70E+13 89,23

2 R&HMEFER (ABC) 3.56E+09 0.07 5.73E+09 0.08 7.12E+0% 0.07 3.63E+09 0.03 1.99E+10 0.10
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Et| 2.74E+08 0.01 5.49E+08 0.01 8.46E+08 0.01 1.32E+09 0.01 2.15E+09 0.01

SG7m—#kK (AB,G) 4.40E+08 0.01 9.06E+08 0.01 1.39E+08 0.01 2,21E+09 0.02 3.82E+09 0.02
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Table 3.7 Calculated to measured values (C/E) for evaluation of tritium behaviour at 40% low power test of MONJU

Calculational optimum tritium source rate from core=5.87MBg/s at 100% reacior output
Calculational adjustable tacters for tritium permeation through heat conduction tubes: OF1=2.5 for IHX, OFE=0.6 for EV

(a) Calculation case under assumption of homogeneous T/H distribution between sodium and cover gas (FFAL2=1)

Qperation cycle 3rd cycle 4th cycle &th cycle
Galculation No. HST-MT1-6 H10T-MT3-2 H10T-MTE-4
System and medium | Elaps time {(d} Concentration (Bg/m83) C/E Elaps time (d) Concentration (Bg/m3) CIE Elaps time (d) Concentration {Bg/m3) C/E Average C/E
Calculation | Measurement Calculation | Measurement Calculation | Measurement
Primary sodium 13 8.64E+08 7.31E+08 1.18 126 2.48E+09 2.10E+09 1.18 1.13
23 1.49E+09 1.45E4+09 1.03
Primary cover gas 38 5.06E+06 4.50E+05 11.24 48 B8.40E+086 9.00E+05 9.33 124 1.32E+07 2.07E+06 6.38 8.32
- 61 8.05E+06 1.27E+06 6.34
2ndary sodium (A) 51 2.40E+07 1.62E+07 1.49
2ndary sodium (B} 25 1.67E+07 1.45E+07 1.16 53 2.61E+07 1.95E+07 1.34 1.30
2ndary sodiumn (C) 55 2.70E+07 2.21E+07 1.22
EV(A) cover gas 55 1.74E+05 6.70E+04 2,50
EV(B) cover gas 25 1.37E+05 5.80E+04 2.38 55 1.78E+05 1.40E+05 1.27 1.80
EV(C) cover gas 55 1.77E+05 1.30E+05 1.36
SG(A) water and steam 53 3.48E+05 2.50E+05 1.39 121 2.61E+05 1.60E+05 1.63
SG(B) water and steam 25 3.60E+05 3.10E+05 1.16 53 3.01E+05 2.60E+05 1.16 121 2.11E+05 1.90E+05 1n 1.29
SG(C) water and steam 53 3.01E+05 2.40E+05 1.25 121 2.11E«05 1.60E+05 132

(b) Calculation case under no assumption of homogeneous T/H distribution between sodium and cover gas (FFAL2=0)

Qperation cycle 3rd cycle 4th cycle 5th cycle
Calculation No. HOT-MT1-6B H10T-MT3-1 H10T-MT6-3
System and medium | Elaps time (d) Concentration (Bg/m3) C/E Efaps time (d) Concentration (Ba/m3) ClE Elaps time (d) Concentration (Bg/m3) C/IE Average C/E
Calculation | Measurement Calculation | Measurement Calculation | Measurement
Primary sodium 13 8.85E+08 7.31E+08 1.21 126 2.49E409 2.10E+09 1.19 1.14
23 1.48E409 1.45E+09 1.03
Primary cover gas 38 4,70E+06 4.50E+05 10.44 48 250E+06 | 89.00E:05 2.78 124 2.49E+06 2.07E+06 1.20 4.53
&1 4.67E+0B 1.27E+406 3.68
2ndary sodium (A) 51 2.43E+07 1.62E+07 1.50
2ndary sedium (B} 25 1.70E407 1.45E+07 1.18 53 2.64E4+07 1.95E+07 1.36 1.32
2ndary sodium (C) &5 2.74E+07 2.21E+Q7 1.24
EV(A) cover gas 55 1.43E+04 6.70E+04 0.21
EV(B) cover gas 25 1.36E+04 5.80E+04 023 55 1.41E+04 1.40E+05 0.10 0.16
EV(C) cover gas ) 55 1.41E+04 1.30E+05 0.11
SG(A) water and steam 53 3.53E+05 2.50E+05 1.4 121 2.61E+05 1.60E+05 1.63
SG(B) water and steam 25 3.65E+05 3.10E+05 1.18 53 3.04E405 2.60E+05 1.17 121 2.11E+05 1.90E+05 1.1 1.30
SG(C} water and steamn 83 3.05E+05 2.40E+05 1.27 121 2.11E+05 1.60E+(5 1.32




Table 3.8 Calculated to measured values (C/E) for evaluation of tritium behaviour in 45% low power test of M

Calculational optimum tritium source rate from core=5.87MBag/s at 100% reactor output
Calculational adjustable factors for tritium permeation through heat conduction tubes; QFI=2.5 for IHX, OFE=0.6 for EV

(a) Galculation case under assumption of homogeneous T/H distribution between sodium and cover gas (FFAL2="

Cperation cycle 6th cycle 7th cycle
Calculation No. H10T-MT9-3 H10T-MT12-5
System and medium | Elapstime (d)]  Concentration (Bq/m3) C/E | Elapstime (d}| Concentration (Bg/m3} C/E Average C/E
Calculation { Measurement Calculation | Measurement
Primary sodium 11 2.39E+09 2.16E+09 1.11 18 2.92E+09 2.95E+09 0.99 1.05
Primary cover gas 11 2.24E+07 2.81E+06 7.97 8 1.32E+07 4.20E405 31.43
i3 2.34E+07 2.94E+08 7.96 13 1.78E+07 3.17E+06 5.62 7.34
27 1.76E+07 2.25E+06 7.82
2ndary sodium (A) 10 2 81E+07 3.15E+07 0.89 10 4.11E+07 4,00E+07 1.03
2ndary scdium (B) 13 4.42E+07 6.36E407 0.83 0.87
2ndary sodium (C) 15 4.24E+07 §.95E+07 0.71 :
EV(A) cover gas _ 14 1.71E+05 4.50E+04 3.80 18 1.80E+05 8.40E+04 2.14
EV(B) cover gas 1.75E+05 1.22E+05 1.43 1.82E+05 1.70E+05 1.07 2.01
EV(C) cover gas 1.72E+05 7.50E+04 2.29 1.81E+05 1.40E+05 1.29
SG(A) water and steam 10 6.44E+05 5.90E+05 1.09 20 1.80E+08 2.10E+06 0.86
SG(B) water and steamn 6.43E+05 6.00E+05 1.07 1.81E+06 2.10E+06 0.86 0.97
SG(C) water and steam B.42E+05 5,.80E+05 1.00 1.80E+08 2.10E+06 0.86

{b) Calculation case under no assumption of homogeneous T/H distribuiion between sodium and cover gas (FFAL

Operation cycle 6th cycle 7th cycle
Calculation No. HET-MT9-2 H10T-MT12-4
System and medium | Elaps time {d) Concentration (Bg/m3) C/E Elaps time (d} Concentration (Bg/m3) C/IE Average G/E
Calculation | Measurement Calculation | Measurement
Primary sodium 11 2.10E+08 2.16E+09 0.97 18 2.93E+0% 2.95E+09 0.88 0.98
Primary cover gas 11 1.25E+06 2.81E+06 0.44 8 1.35E+06 4.20E+05 3.21
13 1.49E+06 2.94E+06 0.51 13 1.62E+06 3.17E+06 0.51 0.70
27 2.99E+06 2.25E406 1.33
2Zndary sodium (A) 10 2.83E+07 3.15E+07 0.90 10 4,19E+07 4.00E+07 1.05
2ndary sodium (B} 13 4.51E+07 5.36E+07 0.84 0.88
2ndary sadium (C) 15 4.1 E+07 5.95E+07 0.72
EV(A} cover gas 14 2.10E+04 4.50E+04 0.47 15 3.22E+04 8.40E+04 038
EV(B) cover gas 2 0BE+04 1.22E+05 0.17 3.22E+04 1.70E+05 0.19 0.29
EV(C) cover gas 2.10E+04 7.50E+04 0.28 3.23E+04 1.40E+05 0.23
SG(A) water and steam 10 6.45E+05 5.90E+05 1.08 20 1.83E+06 2.10E+06 0.87
SG(B) water and steam 6.47E+05 6.00E+05 1.08 1.84E+06 2.10E+06 0.88 0.98
SG(C) water and steam 6.46E+05 5.90E+05 1.09 1.82E+06 2.10E+06 0.87
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in primary and secondary sodium

Fig. 3.10 Comparison of hydrogen partial pressure
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Fig. 3.11 Correlation of hydrogen concentration in primary cover gas
and primary plugging indicater temperature
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Fig. 3.12 Comparison of measured {o calculated hydrogen concentration
in primary cover gas at low power test of Monju
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Fig.3.13(b) Estimation of hydrogen evolution rate

in primary cover gas system (4th cycle)
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Fig. 3.14 Comparison of measured to calculated hydrogen concentration

in primary sodium at low power test of Monju
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Fig.3.15
P-T diagram for Na-Na-O-NaH-NaOH equilibrium
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perature

at low power test of Monju

Fig. 3.16 Evaporater and superheater outlet steam tem
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Fig. 3.17
Comparison of measured to calculated hydrogen concentration

in secondary sidium at low power test of Mpnju

rate from EV cover gas
container wall surfaces

2GH: hydrogen release
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Fig.3.18
Evaporater outlet steam temperature and estimation
for hydrogen permeation rate through heat conduction tube walls
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in EV(B) cover gas at low power test of Monju

Fig. 3.19 Comparison of measured io calculated hydrogen concentration
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Corrosion rate ( e m/yr)

Fig. 3.20(a)
Estimation of corrosion rate of herical coil tube walls in EV(B)
at 40% low power tests of MONJU
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Fig. 3.21 Hydrogen concentration in 2ndary Na and hydrazine concentration

in supply water into SG, and steam temperature in SG
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Fig.3.22 Comparison of hydrogen permeation rate through EV heat conduction tube wall
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Fig. 3.23
Correlation of hydrazine concentration in supply water into SG
and hydrogen permeation rate through EV heat conduction tube walls
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Fig.3.24 Estimation of hydrazine control effect on tritium concentration
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Fig. 3.25 Comparison of measured to calculated tritium concentrations
In sodium and SG water & steam
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Tritium concentration (Bg/m3)

Fig. 3.27 Comparison of measured to calculated tritium concentrations
in primary and EV(B) cover gases
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Table 4.1.

Assumtion: All circuits operate in identical conditions.

Refer to Table 3 & 4 for operating conditions and measured distributions of hydrogen and tritium in the low power test of MONJU.

Symbol{Name Units MONJU PHENIX
Number of loops and main units:
Number of primary lcops 3
Number of secondary loops 3 3
Number of stem water loops 3 3
Number of intermediate heat exchangers per loop 1 2
Number of steam generater units per loop I 1
Number of sodium air coolers in normal operating conditions 3 none
{ACS) :
Reactor data:
Maximum thermal power (nominal power NP) MW 714 563
Percentage range of nominal power % 4-100 10-100
Hydrogen and tritium sources at maximum NP:
Tritium source (total) g-atomy/s 2.31E-08 1.66E-09
from fuel rods g-atomy/s 6.49E-09
from controi rods g-atom/s 1.64E-08
from sodium impurities (10B & 6Li) g-atom/s 1.95E-10
Primary hydrogen source on flowing sodium walls g-atom/s gegll%oé:oar% 3.27E-06
Primary hydrogen source on cover gas walls g-atomy/s adjustable
Secondary hydrogen source through SG tube walls g-atom/s f‘ggg%bh;g’ ﬁﬁi 2.68E-05
Secondary hydrogen source on cover gas walls g-atom/s adjustable
Volume of the different fluids involved:
Primary sodium volume m' 870 988
Secondary sodinm volume m 876 452
Water volume for the whole SG unit m' 350 450
Primary argon cover gas volume m' 870
Secondary argon cover gas volume
Superheater m’ 63 /3loop
Evaporator m’ 60 /3loop
Overflow tank m’ 390.6 /3loop
Dump tank m’ 304 /A,C-loop
Primary vessel interspace nitrogen gas volume m* 1610 849
4180 (A-loop)
Primary celis nitrogen gas volume m’ 6430 (B-loop) 175-1120
3960 (C-loop)
Water and gas renewal flow rate:
‘Water renewal flowrate for the whole SG circuit
Operating m’/s 6.61E-04 3.90E-03
Shut-down m'/s 1.35E-03
Primary argon cover gas renewal flowrate
Operating m'/s 2.56E-04 2.00E-03
Shut-down m'/s 1,15E-04
Secondary argon cover gas renewal flowrate .
Superheater
Operating m's 0
Shut-down m/s 0
Evaporator
Operating mY/s 0
Shut-down m¥s 0
Overflow tank
Operating mYs 0
Shut-down m's 2.43E-05
Dump tank
Operating m¥s 0
Shut-down m/s 2.43E-05
Primary vessel interspace nitrogen gas renewal flowrate
Operating mYs 0 9.86E-03
Shut-down m'/s 0
Primary cells nitrogen gas renewal flowrate
Operating m?/s 0 3.62E-03
19.2 (A-loop)
Shut-down m¥s 16.3 (B-loop)
10.8 (C-loop)
Surface area and temperature of sodium
contacted with cover gas: ‘
Primary cover gas surface area m’ 36
Secondary cover gas surface area
Superheater m? 2.5 /3loop
Evaporator m’ 8 /3loop
Overflow tank m? 141 /3loop
Dump tank m 78 3loop
Primary cover gas temperature
Operating T 529
Shut-down T 240

Cooling system data for hydrogen and tritium transport analysis in Monju and Phenix

Remarks for PX data (Questions)

1.66E-09, contents ?

unit conversion adjustabke value for Monju: 5.404E-09

He bond type CR
unit conversion 3.274E-06
for 3 SG units ? 2.679E-05
unit conversion 088.23529
unit conversion 451, 76471
unit conversion 450

unit conversion under N2,350C, latm

unit conversion under N2, 25C, latm 174652 1119.519414

at shut -down?

at shut -down?

unit conversion ubder N2 350C,latm
at shut-down ?

unit conversion under N2,25C, latm. operating or shut-down ?

at shut-down ?

necessary for analysis by TTT-code !!




(continued)

Symbol [Name Units MONJU PHENIX
Secondary cover gas temperature
Superheater
Operating T 505
Shut-down T 205
Evaporator
Operating T 469
Shut-down T 190
Overflow tank
Operating T 360.5
Shut-down T 210
Dump tank
Operating T 220
Shut-down T 220
Primary cold trap units:
Number of primary cold traps in operation 1 2
Installation method external external
Operation mode continuous continuous
Temperature under normal operating condition T 140 120
Sodium flow rate per cold trap t’h 10/CT 4{CT
adjustable
Cold trap efficiency % 60-100%* 50
* present using
adjustable
Isotopic exchange efficiency % 30*-100
* present using
Secondary cold trap units:
Number of secondary cold traps in operation per loop 1 floop 1 /loop
Operation mode continuous continuous
Temperature under normal operating condition 120 120
Sodium flow rate per cold trap t/h 10/CT 16.34/CT
adjustable
Cold trap efficiency %o 60-100* 30
* present using
adjustable
Isotopic exchange efficiency % 30*-100
* present using
Intermediate heai exchanger unit data: :
. SUS304TB 88316L
Matenals for heat transfer tube  for heat transfer tube
SUS304 Z2CND18-12
SUSF304
Exchange area m’ 3600 /3loop 2742 {3loop
Tube thickness m 0.0012 0.002
Primary sodium int & out temperatures at NP
Operating T 529-397 560-400
Shut-down T 240-210
Secondary sodium in & out temperatures at NP _
Operating T 325-505 350-554
Shut-down T 200-205
Re-heater module for each SG unit: none
: 85321
Materials for heat conduction
ZACNT18-10
Exchange area m* 664.2 /3loop
Tube thickness m 0.002
Sodium in & out temperatures at NP T 542-455
Water in & out temperatures at NP T x-512
Super-heater module for each SG unit:
. SUS321 58321
- Materials for heat transfer tube  for heat transfer tube
. SUS304 ZS6CNTI18-10
Exchange area - m? 1270 /3io0p 523.44 /3loop
Tube thickness m 0.0035 0.0036
Sodium in & out temperatures at NP
Operating C 505-about 469 535-435
Shut-down T 200-200
Water in & out temperatures at NP
Operating T about 367-487 x-312
Shut-down T
Evaporator module for each SG unit:
Material 2.25Cr-1 Mo 2.25 Cr-1 Mo
Exchange area m’ 2400 /31o0p 962.28 /3loop
Tube thickness m 0.0038 0.004
Sodium in & out temperatures at NP
Operating T 469-about 325 435-303
Shut-down T 150-150
Water in & out temperatures at NP '
Operating T about 240-367 246-x
Shut-down T
Air cooler module for each SG unit: none
Material SUS316
Exchange area m’ 420 /3loop
Tube thickness m 0.0026

Remarks for PX data (Questions)

unit conversion

unit conversion

457THX? X6=

221.4RH? X3=

174.48/8H7 X 3=

320.76/BV  X3=

16.344

2742

664.2

523.44

962.28



(continued)

Symbol [Name | Units | MONJU PHENIX
Maximum tube temperatures at NP
Operating T 505
Shut-down T 205
Reactor vessel:
Material SUS303 883151
(under) SUS304 §8316L
Area m? 71 215 & 202
Thickness m 0.05 0.015 & 0.025
Wall temperature operating-shutdown T 397-200
Vessel interspace nitorgen mean temperature T 350
{upper)
Area m’ 174 215 & 202
Thickness m 0.05 0.015 & 0.025
Wall temperature operating-shutdown T 520-200
Vessel interspace nitorgen mean temperature T 350
Primary sodium joop: Hot-leg section none
Material SUS304
(1) Main piping (32B)
Area m’ 86.7 floop
Thickness m 0.0111
Temperature operating-shutdown T 529-200
(2) Intermediate heat exchanger
Area m* 110/loop
Thickness _ m 0.03
Terperature operating-shutdown T 463-200
(3) Overflow system piping (8B)
Area m* 40
Thickness m 0.0065
Temperature operating-shutdown T 529-200
(4) Overflow piping (4B)
Area m? 80
Thickness m 0.004
Temperature operating-shutdown T 529-200
(5) Overflow tank
Area m® 110
Thickness m 0.003
Temperature operating-shutdown T 529-200
Primary sodium loop: Cold-leg section none
Material SUS304
(1) Main piping (32B)
Area m* 76,7 floop
_ Thickness m 0.0111
Temperature operating-shutdown T 397-200
(2) Main piping (248)
Area m’ 70 /loop
Thickness m 0.0095
Temperature operating-shutdown T 397-200
(3) Primary pump
Area m? 36.7 /loop
Thickness m 0.04
Temperature operating-shutdown T 397-200
(4) Pump overflow column
Area m? 13.3 /loop
Thickness m 0.016
Temperature operating-shutdown T 397-200
(3) Pump overflow piping (8B)
Area m’ 10 /loop
Thickness m 0.0065
Temperature operating-shutdown - C 397-200
(6) Pump overflow piping (68)
Area m 6.7 Mloop
Thickness m 0.005
Temperature operating-shutdown T 357-200
Primary sodium purification loop:
Material SUS304
(1) Purification system piping (3B)
Area m? 30
Thickness m 0.004
Temperature operating-shutdown T 529-200
{2) Cold trap economizer '
Area m? 5
Thickness m 0.009
Temperature operating-shutdown T 355-200
(3) Cold trap
Area m? 15
Thickness m 0.016
Temperature operating-shutdown T 140-140
(4) Cold trap coolant tube
Area m® 31.1
Thickness m 0.0023
Temperature operating-shutdown T 150-150

Remarks for PX data (Questions)

under or upper 7
under or upper 7

for MONJU 7

under or upper ?

for MONJU ?
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(continued)

Symbol [Name | Units | MONJU | PHENIX
Secondary sodium loop: Hot-leg section
Material for evaporator 225Cr-1Mo
Material for othars SUS304 88304 & SS321
(loop A)
(1) Main piping (hot-leg section 1 &2)
Area m* 259.9 600 & 113
Thickness m 0.0095 0.007
Temperature operating-shutdown T 505-200 542
(2) Superheater
Area m? 66.7
" Thickness m 0.03
Temperature operating-shutdown T 487-200
(3) Main piping (middle-leg section)
Area m? 84.8
Thickness m 0.0095
Temperature operating-shutdown T 469.3-200
(4) Evaporator
Area m? 1333
Thickness m 0.03
Temperature operating-shutdown T 280-200
(loop B)
(1) Main piping
Area m? 164 600 & 113
Thickness m 0.0095 0.007
Temperature operating-shutdown T 505-200 542
(2).(3).(% same to loop A
{loop C)
(1) Main piping (hot-leg section 1 &2)
Area m? 286 600 & 113
Thickness m 0.0095 0.007
Temperature operating-shutdown T 505-200 542
(2),(3),(4) same to loop A
Secondary sodium loop: Cold-leg section
Material for overflow tank 2.25Cr-1Mo .
Material for others SUS304 Z6CN18-10, 55304
(loop A)
(1) Main piping (cold-leg section 1)
Area m? 158 N
Thickness m 0.0095
Temperature operating-shutdown T 325-200
{2) Main piping (cold-leg section 2)
Area m? 3.45 671
Thickness m 0.025 0.007
Temperature operating-shutdown T 325-200 303
(3) Main piping (cold-leg section 3)
Area m? 111
Thickness m 0.0095
Temperature operating-shutdown T 325-200 /
{4) Punp
Area m’ 12
Thickness m 0.027
Temperature operating-shutdown T 325-200
(5) Punp overflow column
Area m? 13
Thickness m 0.0095
Temperature operating-shutdown T 325-200
(6) Punp overflow column piping 1
Area : m* 17
Thickness m 0.0064
Temperature operating-shutdown T 325-200
(7} Punp overflow colurnn piping 2
Area . m? 11.7
Thickness m 0.015
Temperature operating-shutdown T 325-200
(8) Overflow tank
Area m? 101
Thickness m 0.03
Temperature operating-shutdown T 361-200
(loop B)
(1) Main piping (cold-leg section 1)
Area m’ 150 671
Thickness m 0.0095 0.007
Temperature operating-shutdown T 325-200 303
(2) Main piping (cold-leg section 2)
Area m* 3.45
Thickness m 0.025
Temperature operating-shutdown T 325-200
(3) Main piping (cold-leg section 3) none

(4).(5), (6). (D). (8)

same to loop B

Remarks for PX data (Questions)

300, 300 and 113 for each loop ?

300, 300 and 113 for each loop ?

300, 300 and 113 for each loop ?

for 3 loops ?




{continued)
Symbol [Nam | Units | MONJU | PHENIX
(lcop C) .
(1) Main piping (cold-leg section 1)
Area m 141 N
Thickness m 0.0095
Temperature operating-shutdown T 325-200
(2} Main piping {cold-leg section 2)
Area m’ 3.45 671
Thickness m 0.025 0.007
Temperature operating-shutdown T 325-200 303
(3) Main piping (cold-leg section 3)
Area m’ 102
Thickness m 0.0095
Temperature operating-shutdown T 325-200 /
(4), (5), (6), (N, (8) same {0 loop B
Secondary sodium purification loop:
Material SUS 304
(loop A)
(1) Cold trap
Area m’ 28
Thickness m 0.015
Temperature operating-shutdown T 141-200
(2) Purification system piping (section 1)
Area m? 8.09
Thickness m 0.0045
Temperature operating-shutdown T 397-200
(3) Purification system piping (section 2)
Area o’ 2.27
Thickness m 0.0045
Temperature operating-shutdown T 361-200
(4) Purification system piping (section 3)
Area m’ 1.55
Thickness m 0.0032
Temperature operating-shutdown T 361-200
(5) Purification system piping (section 4)
Area m’ 1.45
Thickness m 0.0051
Temperature operating-shutdown T 254-200
(6) Purification system piping (section 5)
Area m? 1.9
Thickness m 0.0032
Temperature operating-shutdown T 177-200
(7) Purification system piping (section 6)
Area m’ 1.67
Thickness m 0.0032
Temperature operating-shutdown C 148-200
(8) Purification system piping (section 7)
Area m? 2.29
Thickness m 0.0032
Temperature operating-shutdown T 331-200
(loop B)
(13,(2),(3).(N.(5).(6).,(7).(8) same to loopA
(loop C) :
(1),(2},(3).(4).(5) same to loopA
(6) Purification system piping (section 35)
Area m’ 19
Thickness m 0.0032
Temperature operating-shutdown T 177-200
(7) Purification system piping (section 6)
Area m? 1.67
Thickness m 0.0032
Temperature operating-shutdown T 148-200
(8) Purification system piping (section 7)
Area nr 229
Thickness m 0.0032
Temperature operating-shutdown T 331-200
Intermediate parameters
Permeation coefficient:
Through 2 intermediate heat exchangers for H Kg/s *permeability 0.14
Through 2 intermediate heat exchangers for T Kg/s *permeability 0.14
Through 1 SG for H Kg/fs *permeability 8.00E-03
Through 1 SG for T Kg/s *permeability 8.00E-03
Through the primary vessel for H Kg/s *permeability 1.50E-04
Through the primary vessel for T Kg/s *permeability 1.50E-04
Through primary pipes and capacities for H Kgfs *permeability 1.50E-04
Through primary pipes and capacities for T Kgfs *permeability 1.50E-04
Through secondary pipes and capacities for H Kgfs *permeability 3.00E-04
Through secondary pipes and capacities for T Kg/s *permeability 3.00E-04
v * refer to Table 2
Na-Ar equlibrium constant Ke¥atom/m®  * refer to Table 2 3.00E-21

Remarks for PX data (Questions)

measured or calculated 7
big ! impossible to understand
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{continued)

Remarks for PX data (Questions)

in twin cycles

Symbol |Name , Units | MONJU PHENIX
Hydrogen content in air vppm 0.5 0.5
Hydrogen content in nitrogen vppm 3
Hydrogen content in renewal argon vppm 0.1 1.5
Initial concentration of hydrogen in sodium

Primary sodium g-atom/m’ 7.66E-02
Secondary sodium g-atom/m’ 7.66E-02
Initial concentration of hydrogen in argon cover gas
Primary cover gas g-atom/m’ 5.16E-04
Secondary cover gas g-atom/m’ 2.93E-04
Initial content of hydrogen in sodium hydride form
in primarv cold irap g-atom 400/CT
Initial content of hydrogen in sodium hydride form
in secondary cold trap g-atom 146 /CT
Tritium radioactive constant 1/s 1.79E-09 1.79E-09
Primary cover gas equiliblium H-T constant *coze;c%giitéﬁ?sfer 1.94
R x *cover gas transfer
Secondary cover gas equiliblium H-T constant coetficient 1.89
* refer to Table 2
Interspace vessel nitrogen equiliblium H-T constant 1.89
Primary cell nitrogen equiliblium H-T constant 1.9
ch%rogen Sievert constant ppm/torrl/2  * Sievert constant 5
Tritium Sievert constant ppm/torrl/3  * Sievert constant 5
) i * refer to Table 2
Hydrogen concentrations in
. . * refer to Table 4
Primary sodium wppb for low power test 65
] * refer to Table 5
Secondary sodium wppb for low power test 71
* refer to Table 6
Primary argon cover gas vppm for low power test
* refer to Table 7
Secondary argon cover gas vppm for low power test
Interspace vessel vppm 13
Primary pipes and capacities nitorgen vppm
Number of hydrogen atioms in sodium hydride form in at
primary cold trap
Number of hydrogen atioms in sodium hydride form in at
secondarv cold trap
Tritium concentrations in
. . * refer to Table 4
Primary sodium Bg/g-Na for low power test 4442
. * refer to Table 5
Secondary sodium Bg/g-Na for low power test 1202
* refer to Table 6
Primary argon cover gas Ba/m’  for low power test
* refer to Table 7
Secondary argon cover gas Bg/m* for low power test
* refer to Table 8
SG water circuit Bg/m’ foﬁo‘z{r ;)ower teest 5-00E+05
Interspace vessel Bg/m*
Primary pipes and capacities nitorgen Bg/m® 870
Tritium equiliblinm concentration for isotopic exchange for
. at/Kg
primary cold trap
Tritium equiliblium concentration for isotopic exchange for /K
secondarv cold trap g
Number of hydrogen atioms under sodium hydride form in at
primary cold trap
Number of hydrogen atioms under sodjum hydride form in at
secondary cold trap
Hydrogen solubility values at cold trap
temperature
Primary cold trap ppb * refer to Table 2&4 60
Secondary cold tran pnb * rafer to Table 2&4 60
Operation schedule: Df:; rg‘;;:;eci‘;gs
operation-shutdown day 123-45
operation-shutdown 123-45
operation-shutdown 123-45
operation-shutdown 123-45
operation-shutdown 123-45
operation-shutdown 148--120
operation-shutdown 148-45
repeated

experimental ?

experimental ?

experimental ?
experimental ?

measured saturation values in PX ?

measured saturation values in PX 7

measured saturation values in PX ?

measured saturation values in PX 7

measured saturation values in PX 7

measured saturation values in PX ?

measured saturation values in PX ?
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Table 4.2 Material constant for hydrogen and tritium transport model

Symbol Name Units MONJU (TTT) PHENIX (KUTIM)
Sy |Hydrogen solubility in sodium wppm logS$,, = 6.067— __?S? [1] log S, = 6.467 — 39,23
TK
St |Tritium solubility in sodium wppm assumption S, =S, ditto
Ky | Sievert constant for Na-Hp wppm/Torr!/2 logK,, = 0.860 — 122 (1] no information
# T'K (near 5, maybe)
Kr  [Sievert constant for Na-T, wppm/Torr!/2 assumption K, =K, ne ixziri)nn)ation
. tto
Kp;  |Equilibrium constant for Ho+To=2HT _ _ 133 9 no information
Kp = exp 146966 5| | 2] (similar to TTT, maybe)
v
o Oy = 4 —
Cover gas transfer coefficient cro/s Z(E“’—J Ny
a . .
H | for hy drogen 3 2 K, ) RT no information
mm°[STP}/s/mm 12630 [3]
v, = exp(15.71 - —-—)
- TK
Cover gas transfer coefficient .
ap for tritiam cm/s assumption o, =0, no information
SUS 304 correction for estimated value from
[4] |next reference by experiment with CT
B o { 8189 .
Permeability through steel walls w . Ky =2.65x10 exp(———T.,K ) bypass operation
TH O\ of hydrogen ( ccz)(cm) 172 2.25Cr-1Mo AISI316: [6]
(sec)(cm® (aim) ' 5] AISI 321:[7],18]
K, = 474107 exp| — 2230 2.25Cr-1Mo: [7]
¥ T'K
Permeability through steel walls
TR i (Nec)(cm) K, =1, 3 ditto
of trithum (Sec)(cmz)(atm)”z
Gas constant: R=6.24X 104 (Torr){cc)/(°K)/(mol)
References

[1] D.R.Vissers et al.; "A hydrogen-activity meter for liquid sodium and its application to hydrogen solubility measurements”,
Nucl. Technol., 21(1974)p235

[2]) R.Kumar; "Tritium transport in an LMFBR", ANL-8089, (1974)

[3] I.R.Gwyther et al.; "The kinetics of hydrogen removal from liquid sodium", Material behaviour and physical chemistry in liquid system
( edited by H.U.Borgstedt), Plenum Press, (1982)
[4] R.W.Webb; ''Permeation of hydrogen through materials", NAA-SR-10462, (1965)

[5]1 P.L.Chang et al.; "Diffusion of hydrogen in iron and iron alloys at elevated temperatures", Journal of the iron and steel institute, 170(1952)p205

[6] N.Kishimoto et al., J.N.Mat.,127 (1985) pp1-9
{7] P.Tison et al., 2nd Int. conf. on hydrogen in metals, Paris, June 1977

[8] T.Tanabe et al., Proc. JIMIS 2: Hydrogen in metals, pp109-112
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Table 4.3 Comparison of calculated and measured results of tritium behaviour in  Phenix
(at about 2400 efpd)
Moniju Phenix
Name Unit calculational mesured calculational calculational calculational
(17cy) (saturation) HI0T-PT}-] H10T-PT1-4 H11T-PT]-3*

_ H10T-MT20-5 value C/E value CE value CE
Model parameter for calculation
Tritium source rate from core g-atom/efps 231E-08 1.66E-09 1.66E-09 1.66E-09
Primary hydrogen source on flowing sodium wall g-atom/s 1.52E-05 3.27E-06 3.27E-06 3.27E-06
Secondary hydrogen source through SG tube wall g-atomys/SG 1.60E-04 2.68E-05 2.68E-05 2.68E-06
Water renewal flowrate for the whole SG circuit (operation) m3/s 6.61E-04 3.90E-03 3.90E-03 3.90E-03

(shut down) 1.35E-03 3.90E-03 3.90E-03 3.90E-03
Isotopic exchange efficiency 03 0 0 0
Cold trap efficoency 1 0.5 0.5 0.5
Correction factor for THX permeation 25 1 10 1
Correction factor for EV permeation 0.6 1 2 1
Result
Hydrogen concentrations in
Primary sodium wppm c.10 0.065 0.06 0.93 0.06 0.99 0.06 0.95
Secondary sodium wppm 0.12 0.071 0.07 1.01 0.07 0.99 0.09 .24
Primary argon cover pas vppm 5.62 0.04 0.04 0.04
Secondary argon cover gas (EV) vppm 0.75 0.10 0.10 0.15
Interspace vessel vppm 13
Primary pipes and capacities nitorgen vppm
Hydrogen amounts in
primary cold trap H-Kg 5.97 0.474 1.24 0.495
secondary cold trap H-Kg 18.2 5.12 4,65 5.13
Released tritium inVentorv from core Bg 1.95E+15 2.80E+14 2.80E+14 2.89F+14
Tritium concentrations in
Primary sodium Ba/m3 2.38E+10 3.78E+09 L38E+10 3.65 | 426E+09 1.13 | 1.67E+10 4.42
Secondary sodium Ba/m3 5.24E+08 1.02E+09 478E+08 0.47 | 1L17E+09 1.15 | 620E+09 6.07
Primary argon cover gas Ba/m3 7.06E+07 1.71E+06 5.67E+05 2.08E+06
Secendary argon cover gas (EV) Ba/m3 1.86E+06 9.65E+04 2.32E+05 1.54E+06
SG water circnit Ba/m3 1.06E+07 5.00E+06 1.27E+06 0.25 | 6.18B+06 1.24 | 1.64E4+07 3.28
Interspace vessel Ba/m3 8.37E+07 5.40E+08 : 1.22E+08 9.22E+08
A:1.14E+08
Primary pipes and capacities nitorgen Bg/m3 B:3.44E407 8.70E+02
Cr3.66E+07

Tritium amounts in
Primary cold trap Ba 1.47E+15 9.90E+13 6.72E+13 1.02E+14
Secondary cold trap Bq 9.99E+13 3.36E+13 6.53E+13 3.29E+13

* 2CT bypass operation for a while in the tritium measuments campaign




Fig.4.1 Reactor system description for Phenix in KUTIM code
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-1 13th - 15thcy. & 16th - 23'thcy) D b @D, Phenix 13'97~'98 P UF 7 AF ¥ ¥ R—¥
B % 2/3WCHEE LAEEES 0V A 7 VEEROLD, [dALw]| E220
HlaEAR (He By FHABEN a Ky PV MEIHIEE) BOUW N F 7 50006
BURZE DT FIVEEMME GEE 9 7) &MRRART -V ESHEICK 5 3EEOFHRZ
FLTWS, BB OoF— F TEEHENLDIZ1IRAN athiEElE 1 694 7 VEL
B BWC, E15HA I NVETOLRLVOHLU/SORTETCRRLEZETHD, —
H. 2KN aRH NN - FAFEEIZIRFOL S ZRaELEEHIIRS LT HAREL <
WTHER LY. STHLEMEEL 294 7 VEGERTHROE 6 AEHREHEF I
B IRRHECT ([dALw| EEEONM* v ¥ 2 KFABE) ~OXH L
FOEL YA 7 NVEY)0EKEE (F13~15% 1 7 V:150~130C, F16H4 7 VL
:130C) DFERE LT, TIT2— FEHAWERBITCI VBRI S ZLEBRERFH
HEECH 7= L ERICR L [8le =) LzZ Edd, TORFHRKIIFLILD
P FIARMEEGOLE E LCHBETIONROR YL LI KEbhD, 2572
L, Z2EIETE2ZEABLAORHEESZTTHELE, LZHAT, HeHF ¥ FARU L
REIMBEOSEAZEICHEF L 2L P F 7 aRE NV — MEIRY MLFETH S &
EZbNADT, ZIHHN a HNDBEBEOBERIATHL KE LB /2 LT
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NER L%V, ROPBLZHINEIRY ML OBB S, ZhETON a F DK
H BB S, HN—H AP OB L £ RIT5 1 (N a m~O—H BB~ LB
BB ETE0DTHD, hEANY MLENa REOMERGECTINEYT 2 - &
SHERICERNDH 5 L) 2 OT, BERKRBON NN HAFREREFZONLY
RELRBEMEERLT, bolk ¥4+ Iy 7 2BREEMET<ELL LAk,
B, OBRFCBO TR MY F Y AREERIEE A S SHABETEEIATSY,
WP LIRED 1/3 0UTTh LT BMRID S 2 L ICBBELTBIRTRIZE S
v, F72, E16H A7 NVDER2AN aFEENF 1 ANaFBEI VS 2oT
WER, S 2RAZACT I VBRI LD EELZLRD,

(2) THEM] EPhenix F—FIBICE B M) F 7 AV — R ¥ — A
Phenix 7 — & I2DWTIREEISBR/ZZ XY I P Y F b F v rx— s HEH 2 KR
CTHNANABES TV LEX bR, 1R, 24N a FEESAIXS GREO
FEFHDICbWET [H] OBREN LIZIZAETHL, 72, 1AN a hihe
i3 %81 LPhenix D 2 0 D% — A TETFIFHN AT 1:5.63: 3.48 TH B I bW ST
BIEFAFELAVICHD, M) F o7 AFMREEICOWT b a— FEaERS* k4
NEE)THD, INLORERITT 7 ¥ PTOEE M) F 7 ARHERETFIFR S
B RBREME 3 DB TR A VCTEEFROER LTS LEbRL, EiX, &3
LRI ZW 7T > P TOFHBIZRIFROEVIEH 2 PFAEO 6B THLI L LB
CERXBE, FTLERBEVWERLELPRELEL RV, ST, BRRATI ¥ M
BIFAMIF T ARMEOE FAREBORLTBV . WFROT T b b RE
3HFENFYNC L AR SN DI2100% B & L, HlfEE [EB] T13100%.
Phenix TiX10%& LAz b D TH b, NIRTHRS LB 3 ARERRIEITSF ~ M
BWTKk4 1,44 R TF 451 MBqglefps (1: 3.1) ., BB AEREIL 272 B 417
MBglefps (1:1.5) THd, CRHEMT IV MBI AMBEOBEELILE TS
. BRBEZRE L 3284 [HI%] Ti100%, Phenix TIZQ2%RM SR L2k
%o Z@ Phenix TOEFE VO DPLEITIIEI TRINKEDBEITKE VWL (=
45%) FRFALTB. Ll Thb OFMEICHEA S hz239Puic i35 + Y F 7
A3 HRINBIT R 425X 1048 145X 104 T/ATH Y |, Phenix DYRF LK LD FH
BB ICHRTERIICTRAER T2V, 25T, Bl cHLTd DA
Cwl f#fli @ 7 TR 72 1.75X1074 T/f % B3 FUSRBHE BisRiE 1 MBo/efps BRE &
ZZbh, Z0100% BB EREL THREEEMED HIAE {20 flfEr S b
Hi (0.44 MBg/efps=16%H) SN b & LTHRIERL vy, —F, HIfHE% B E
ETBGEERABD AR E R D, BEOBED L) RRELZAEEVEIRALA
Zvio BEZEIRTNIE, BREDS OBUEEZ100%L §5 2 LI EENHD, W
7T FTHEBEEROEC I L DML ROEERIED L TH S ) H5HEE» S O
SEBINEDDEEZ LGNS, 44RIT, Phenix TD YV —R ¥ — A% FlffiigEd o ik
Na®y F#% (BsCRL v MERL) 12X VAAEY EIHET 2 &5 b T
A (1~3%) &L, BEBLE &% EREO#40% (0.4 MBglefps) &L, Zhk [HE
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IRTIEHE ERFTOR 3 FFINE % Hvs THEE DS 1.04 MBglefps EEHH S
LT eIy, BHEIE38% Thb, AARIZ, N ML ARDOMEIZD 2D (£
Nzt 2Ly MREOHEIXZRWZESS) . [dALw] B 7TIKBITAHe K
v FEIBIEED O OHEERINERIZ 85% Th Do HiT, (1) Hidh~/x [FHE] 1X
NaigEELHROMRIFELWE TS E, PF T AKRBIEICHT A HEEP S
DHEHEIFILETY, BEPLOF5EIWNAICEL RV REDZELDL B,
(3) THACw] BHEEHGICBIIA MN)F AV -RA Y A L BESHTHES
F5. 3137 —2AD [HALw] MIRESHFIERIRSNTVEDS,
ZHEHN T L — A DHRITIFLIBBOR LTI LA EEH L T A, £ T,
B 0 Z L M2 MR T 5 2D b FORIBEORTIFER (HEeH) L OLEBER
FEToTBL, PIFTAFLHBED [HALe] HitdBREAEL (BB &
Phenix ICBITHHER LB TH LIZIT4FLEIFELELoTHBY, READTI X MIB
FHRBE 3 AR S ORI (1,01, 4.51, 7.25 MBg/efps) TOREERT2M5 L 1.6
PHETRT WA, BiE (2) TORFERICMACOER LD MY F 7 AKRBIZIE
HHAED S OFSEF DL ) OEE& 25D TS LT L2000 ERDND, F2T,
MEICBIT2EE L AR (PhenixTiAN a R FRIGEEFERHICE W BaCLy ME
BALD 720 U F I ARBRIZEL A2 nETE) | RICRE 2O O %240%
(2.90 MBg/efps) &9 % &, WSS 5 2.97 MBglefps BH (FHE= 22%, 97T
1211%) ShAZ Lk, [EE] of3FLEI T Lichbd, ERICEHEED
LDFESEboLEVWERL LA v, &9 LIRER ["EB! . Phenix OFIHIBEAR
A 6B THEOIF L. [dA L] Tid2#T1 94 (CCR:10, FCR:3, BCR:6)
HEBENTBY, AEF P2 DENZLICEIHBLTWAEEEZLZOFBRERED
Nb, SOLIICHITFRBR LB LTRZE [HACw] BEHFAICBT A
HEELT, §Hli9 7D LX) REFVEEMESREFTHMO I A THEMZILIEDH 5
ATz DN, BATHMIMED T -HMRERBEODDERS AV FY T4 —%FRLTD
BE3Z5ThbH, T, PIF I AFALKIMEL LTEHEG9 7 DH e R FilfE
ik AN LERESBREAE Ik AETERREERBLELL, ZOBED b
JF I ARESTHLNVIESEEAOK 1/4 Lk, Tz, B9 7DON aF ¥ FEIH
HMIED 7 — ROV TERLIH, CORFRSREAOKILL RS, DL LIZXI VSR
PHZ L A RHFRERRICEBRRTTI 77 ¥ — 4 TTORMBET HfHR, AAERES
AL ANVITERERBREORE 25 1 0BBEOHBINL EXoNh5E, O, wHM
miEEr [bALw] & T8H] TlR3sE, 1 RRTREE?S 1HTEEE RS
EFHENED, 2RRTIRCTICBITASGEBKE L ORI EOFEIZL Y
BREPOLAKD LR LETFHIINS, K-ZBERE EFEEL Phenix 2 HEfE
DERBELTFHINSG, AL, COBERTO—HKEOHEMICL D FHRUKRET 5
LIRS TETH S, - .
* SIS b OF STV TSR L BT R O THRAEERE Y — Y SR E B0, PUF
T AEBEBIICOERHS LE L i, AT 9 7 1B AR BEEMEIT R 4318 &
48.4Cijefpd TL5EDR X 2 5 47, ::fti%@ﬁiﬂi%@&:)\nrw&wo
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5.3 &g OMRET
5.1.1 BRMZE 24 L RE

AREIZBWT M) F 7 ABREHRD D SHED D REFEICOVTERT S,
CNETIRBRZEZAH12L ) [SALw] 79 ML wAERHLT, &1
EEBEFRICEHLROL ) ICEELZRET S Z LIRS,

(1) AT L LCHIMEDO A 37 PRRED 2 T 5,

2 PF I LADERET S 2RK%C TEERORSFGL & BRI E,

@B P ) F T ADRD R RAEBEIERL & IFHRIEEREE,
OB TOERENRED VI &, BB EERTH AV y—% MY F 7 AKBHE
LRBRBLOBBIL, FHBOETYNEIVETHLILEERBLTVD, &
Ty B ERE DD I I EREEIRI RO ERCHEN L FETHL, Fid, Ik
HEERICIEHe R FAR CTHAROBAIE, CuORL y FEOH ALY AT L
AFEBPEDOHTR T2 2 AE BYEOHTOH 2 WIET01C W 3T, BESRICEHL A
BoHIEPEBWITIETRTH S, [HH] M IO 2 MIOBEENY F
LEHEEICREL, AT AP 2 2EERH TN a bAOBEE L I
Hk, ZRAPK BRBANOBITEHET L I EFELONE, CHIZQEBEL
TBY, 1RBRAIN—FAFPYJFTLE (DAL Tikh/N—H 2AEBEE S -
ARIE S NATHIERBCER CHiS% -BrEHR S, —, Na®Ry FAROBESIIBCRL v
FOEIEMIZE D, RV y FABEREIE T )N a b~ OBT R IIEEB RS L g
b, HL, HRABRON a S HFECHGFERMABEDORE S5, QIIowTitE
BERIEP O DT 7O —FHEZbND, MEICEZAZLIXEVORESE 22K
LZOE)HEREERTMCBIIE 727 4 FABREBIE T BT, SH3E, K
R L KREEBII T AEBEREEDIIETH L, T/, L FS U VBEOREY
REBLLNETHD. OM, SCTU—HEMME 2 KAC TN /SR EHEDT ik
HENROBEDVH B, SG7U—HERIMIAK-BREBKFD YS9 2BEOR
RIZT TR, KRESEEBEDEDIBHFEN 2 RN a FAOKEEBYIR O TR
bHD, 2RKBCTNANZRERIL Phenix TOHEFADH L5, ZHERATO MY
FOLLKBRDBEGHHNT Y ARBHL22R45 21 0ffERH 2 LB,
2KFHCTORFY (NaH) EHEES BLEREERFEIC oW CIIRE THRE 3
BT EET 5,
5.12 2RKF%AC THsER# oE
(1) 7ok AERH

SGUTRETLAEOEVEABEERECTERICLY [ALw] 2K%C
TOBGRFEMESEBELRATNG, Bid, CTIRIXI 1X%2»S I HXEREE 5
BLBITLTRZ M) FYLABERLTBY, 5000Ci BEIETS 0LFHIA
50 COCTORIRIZIOWTHEETI TOE I ATRRB-FEETLIF Y 40k
TWAEY, 777 MEREOESHHNT2 0EBEIC R L b HeE2 5L, B
WEEIBLEROTEEOB AP OWENRL b0 LT Bbhi v, #0720, CT
BAED D WITBEELBEMALEE L AL ERROBRA D SRS D IO
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TARDE D LROPDOFTFEIZOVTHRER T 5,
(a) WEHER S C THAER: |
() ILBUESBEC T B A
(c) Na OHBE®HC THAERE
(@ NAS7HEAE
(e) E D
205 HbOIRENINTRED & B TEEBBROH 2 BENHELEL L, Ol
BEbEE LTLECHEMERESEDONTWAELDTHY, @I VINaf
BRIV HN L HFEORBRE~NOEHMLTH Y, @I N aBHiOF B R&GHM 55
PADE ) —2DEFNGTHTHALINASBNFESROBHEERTLDTH b,
(2) MHEC T OEARHRE
[bALw] 2KRAC TERGBIEEROFSFEEIROL I IZR S,
CTHERMAEME . 11md
AR
NaH: 432Kg (H: 18 Kg, Na: 414Kg) , NaT: 5,000 Ci
NazO: k52, Na: 10t LT (Folidefk)
BRI 420C (BEMHARE) DT
(3) Tt AR
(a) WHEIFER SR C T HAER [21],[22]
BI5.3ICHEZHER (B WEBLLTEMEShAL [bALw] 2RACTH
B AT AR OMERO 1 2R 31211 T M7 A REIRENRDOCT,
WEHERASROLODOFARE Ry b, BRERY I L HBHEIERF ) Vo —
TEE, M- GEHER, REFLY Y v o aElhbhb, BN FARKEIR, FTAHK
ERy FHN—FAINB-FEEE, AN YT BRED) | FABEREMG R
%ﬁ%  BUOKZE-P)FIARNEELENORA, BIZ, Na kb /S—HAH
@7@\ FUFT AREREDON a KFAIS—FRAGF 7)) » FHEE, K
i’%nt 71737 U I I7REDF T4 AR ERELTBLIEPFEETNS,
T, BUEARBICHNT I RERTEOHRDZD, BERBET— A7 A K
FTBLIEFEENE, KO LACBITAKE VU F T AOKMHMEE (evolution
rate) 13ES (SEET () ORBEER 1221 225, FAKEX Ry MEE P LI N—
HARAOFEREIZL DEEIR, SHRIZHECTH2 b N a FNOBRERESL IV —
THTDIZ Vv FBERTESEY . MEFERERERIARICL DRI, ThidE
-w dCnp/dt = kg -As - Cnu -
Chit: N a ok FilsE
Kg: 7 78— AR EBITHRE
W:NaA»~N_rhyj
- As: N a HEFER
$%huNa¢aﬂn—ﬁx¢®m$ﬁE§h;bﬂméﬂ%@f ﬁn—ﬁx%ﬁ
188 (ke) 12—~V PEH (Ks=Cnwy Pr) FEREICEOLTIRIZ—EERLIED
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O, REERFEIZIZEAEEHN2WIDEEZ NS, 50D 5 1E350~450TC
DIBEHEIICB VT, ~109%-Ho/em? sec-ppm PR ShTw2, HL. = OBITH
BREAN-FTARIANEE (KEF&Fv ¥ - LTE) 2L DM HEEZIT5
EHBEINTBY, AIN-FAEEZNaREL VS M r L sns, L
EOBITRBUI A N—FT 2 ME. I A MIRIEHETTRES W bDEEZLRD,

Chze AT C THERBORET 217> Thb,

[Heat4ett]
NaAd XY p) 20t
KEEE=E 18Kg
W TH SR TR 5 m?
C THRLBGBERE  350&420C
REEHE 27.8 & 81.5 ppm
(K EVEMER © 0.56 & 1.63 Kg in 20t Na)
PRFEERE 205 & 510 ppm
(BREBRE 4.1 & 10.2 Kg in 20t Na)
[REAiAS 5 ]
E THERE PTERH
350C 120 g-Ha/d 150d
420°C 350 g-H2/d 50d

FHERRICATEBY) CTHARLEZHEIEIHY IR 2%, /. CTAF YL
A A 2 7 213200~500ppm FFE OEERFREON a A+ — VY ORPRBINS =
EZ2BDT, BPEZEIT T IBEERFOREVLETH S, 20OM, BEEE
RE-BEEEER T AT A EEFEARE LN OSESLETH S,
(b) LB HEC T WA [19]
L AFEE @) KBYAKE-FIFTAORMRESE L BESESHICE X
Z2.72b O T, BAEILE Cadarache BFZEHTIC B2 TPhenix (NaH:200K g, NaT:200~300Ci)
& Superphenix (NaH:220Kg, NaT:4000~10000Ci) D 2RZCTHAE~OHEHE ZEH L
LTHRETOERTH S, IAETIXAEI Phenix I BWT (a) PEHI R-ICH
LIAFTEOHRBEVPED LN TWE I B, BF 5 BMREETIILEREIEL »
POBELZLPN aBROFRWEFEL 7O LA TH 37200 HRIEREELE W
GEDKREBEZRIRT L7 L HEEND, (AETORTITPBEROLBY TH S,

C TR 360°C

HREUEA B Ni, 100xm/E (&)

WL R R SR E R 10 m2 (5 modules of 15 cells)
LI 550°C

LR B ] 40 H

KFE- P )F T AN MgeNi, Ti, Zr-Co alloy, La-Ni-Mn alloy
HL, BRFMIYARTHHIEICEITEIT (2) LERTH L,
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(c) Na OH¥®C THAR

AFFI10ENVIZE T EHN NaOH KB WIC X 5 CTHIFETH 5, HERISIE
RDEBYTH D, BRI RIZE HHEFEETH L, wHEY - &@ﬁ%ﬁ%#%

Na+H20 2 NaQH+1/2H2

NaH+H20 Z NaOH+H2

NaT+H20 2 NaOT+H2 or NaT+H20 2 NaOH+HT

Na20+H20 = 2NaOH
CEWRIVEEERINCL ) nEEVIHHISNLZ E 2FH LTS, ZOHFED
FlEid, 97 @) EPFEXIINaBEHVLIHERTHHOIIH L, NaFL LT
SROKBEE AV TEKIBAEBRSLZ L, £/2@).0)FETIRARE- M) F 7 A58
PR CEBRIIGEINZVOICH L TERETITMEE DML Z b, HICRAEE
B G TR AEEDRIZBENTWAI ETH B, LA L, @Q.bEIXL VT
AV THEBRTETHIFEREEZCTE2IA4AVEVEE LTCOAERBTHETHS, &
IAT, P F T AENOTE L CHBEHEPICELD—IITHTE LTHT AT 5D T
BNEOREPRETH S, FEITERBEERICLEE 2O M) F U AN AH
W (&Btewft. KEwELE) O KUBEARCBIT 1I0m LED MY+
A% EUNOHREBEONE L BUREAHBICBU 2R 7 VN T2BERERILTH
o BEHALERICER L CRERICIHMABEITEE S LTV 2 B ERE TIGHEREER @
o & UCHIES A FENSE RS L Bbb, &5, BEREREINEEYE
X BN ahE S 0RE ) R USERICTT 20 SERT 5 LEND 5,
(d) NAS /Ut AEE
(i) Y27 A#%E [231024]

RETIE2KRBC THEHEMELTC TEET A EZLEDZD, Na+q
YW LUERNEREZHFALNAS (F MUY LAGE) Ese e LTEMELAR
VIZZEL TwheEbhd, "7 ITEREREOHEMICE S NA SENFE -
CTREIRAT LD OVWTRET S, ARIZDA LoRERIVMIBEONA S
B 2 et LEE R IEETOEH (EREAWEEML) KEL286, C
TRERIINa FL o BBHRIEY M MEFZH, O NASEREBRHHTHSH
HEEE (S) 12X 5 CTEREIMWN afbE&WikEziTv, @ EWEBREC Y58
K> P AFAMONA S EHEFESEEZHAVWCE (S) . & (Na) &8 % 0
L (£8) . @R"7TNVITHEGBEREEEC L VABAICENINAzNaz 2X
BV—=TNJHA T NTBEYATLBEETHS, CTIERLAEKE-FPIFTAR
BT EORFPCEWIEHA S IC X 2 HRERFICHT AL LoBRINE L, FIZNAS
BMABICL AN a BUEHC SECOBES NG, BES BiBEoC TIHRSERFD
HECLDDACLw CHAB S IIEELBEENSL, VAT ATRBPLERIERATE
TETRDEHIICHR D,
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GEEERB)
NASEhEEE (FIREATTFEL) .
i S

2Na( 2) + xS(£) = Na2Sx(2) (3=x=<5)
B

(C T AL3EF)
C TERN a{b&MWEkk (BESICX 2HALN a &5 & 7 2b458)
2NaH(s) + (x+1)S( 9) — Na2Sx(2) +H2S8(g) 1
NaH(s) + NaT(s) +(x+1)S( ¢) = Na2Sx(2) + HTS(g) $
2Na20(s) + 2(x+1/2)S(2)  — 2Na2Sx( #) + SO2(g) 1
2Na( 2) + xS(2) — Naz2Sx( 2)
NaE (NASEBHEF@EMIcLs)
P
Na2Sx( 2) — 2Na( 2) + xS(2)
BEECEDERIATAIFSGHERELANVIGELEEDRAENASEHEBIHRIC
CTHRERREZMMT 2 H5EELRLZES, CRECTICESTFBR YIS Y M55
55N a bW "BEEYDITIEAEDLDPS, EBNaZHOB LYY A 20 %
WRee LEERILT SNBSS,
(i) BRZPERRES
() WESICLBCTERN afbsss
BHHEHDO VAT ABEICETERAESIZE B CTERN a bk isfio iy i
WKOERET 5. (2) LV TOMRHTIIMEN2ES 1~10t LBETD,
SOEBRYHEIIROLBYTH B,
i 11925C (B#lS) , 112.8C @4 S)
B 444.6C
FEE 207 g/om3
1~10t DN a 2 FOEEWE TN a ICEBR T DI ELR S BII35~35t £ B
AIND. Na-SNTHMMLRBIBRTRIGD 1 DTRKELBAELIFOM, &
HSITXBHEEPTRED -1t F9 () WSRLAF Y v a{b8 & O RKinhsE
{LEPNTHEARS C E PR SRR ITIER S v, T 77, FEBE L ERICER L
ORFEY, ZORBORERIR A, CBEENE RS I0H#o THMT2LE) (SiC
EROPORREDTD D EED SsH-THEEFRRI SHERICENTS . S1—>S,)
BEOWALIIHEOEEE"POETILEZIOND (160CH 5 5 BANIC k% 1S
L20CEBETREIMENPTE LR T L LEENB) , o T, BERED TR W
RENED S 5 MEHE TONa L EW & ORDER T A58 (Kigs LClERICERY
LeWE) ORMENGEL LD LEbND, RN L LRI, SEN RBE.
BEHEBENHES"BE L B0 REKISERY Ok SRR EE L # 2
b,
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(m) NASENIFEHRMICL 2N a [T _

TR S BRI (S-NazSxiEHE) # NA SEHMIESME L LTHY, £EART
NatfF D" TNV TEAEHEDOEREEICL I Na 2@ 520D
HExBEH T4 NASEMT— % X 0 E&IRE I3300~350C T, LEGEITIZ
08g/cm2WA FEE L RfEoh, NASEMR"7 NV I FE (#1,000cm?) Tl
0.8Kg/WARE £ TOREIP TR THS (HUBMERONASEMI AT L/ T Ly
MIEB) o "BEFICEENE1~10t ON allBOB&EEFIRD L Stk b,

R B 1:BMICERE

A pE =R 6~60 Kg/h

REE 260~2,600 F/h (JLENaBERTRES)

BOEE 15~150KW (NASEMOHRRE N £2.08VE T 5)
LERFTOENEEDPL L TEOREIZIOKWENA SEHFERMEE 2D, 40
FTIREBNZETANTEEHAE L TEHES TR TNS50~500KW/ S Ty b7
T MRERVFESERTREBDbNRS, HL, VYA 7V IEEHE (NazSx) % f#
ATA20OTEORE (R ORBLMRICODVWTRELETRIEZ O hwe #
Abhd, ' |

(iii) *&am
2RACTOREEME T 3ELELZ NASENEEREL ) v 7 84175 AEIZ,

VYA 7 NVEIOBERYME L LTEIHAEMEST D, TORLEOFITTMAKS 12

L AN afbAYOEFEMBEBEMBEZOETIZI Lo TV D, KV AT ADRREICETD)

T5561, CTIZELSTLMFBRASRET AN a BEY MK ICEATEET,

Na TH#EIHFICBILEEN a LBEHO VS A 7 VHSMiELE 257259,

(e) Z i

BB, BAONDIFEO) ERBEHRLCT FU Y FEERIIOWTRE L TAH
5o Hit, CTERRREGERICC TRICER LMY % FTEN a IS8 L
FYI~NFLYLCTHEZITV, F U7 BRI NABEENaZ "7V 3 FEE
BREEETHAVWTNa KR, MIF 7L BEREDRMMY LHHET S HETHD,

(2) DMBEC TOEFMRICH LT, BEOLDOEBRMETIADLEBY TH 5,

C TEHFRMER 11 m3
KRELEHER 18Kg
BRI | 350~420°C
KRIEIERE 27.8~81.5 ppm

KREMBEFHRLELZNaE  650~220t _
FERERER L D AAMWBROL-DIE PRV REDON a AU ET, CT 1 £FRE
ONa (<11m3) TEBRFMYE FL Uy 7 I1Ii8ETEH5 VAT A L BEFEORE
DD Y DOREDPLEL B b, %5, Im3BEON all18kgDKKEFE=E
B (BIBE=2,250 ppm) T 5213, BMEF— ¥ L V790COERFLETH D,
CHIBBBOREHEE (REEHIEE=400TC) 5L Td, Tty akelisE
5 bIEREMLBETH S,
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&5.1 bAU wEWRESE (100% FHA) RAT5Ta—

27
28
29
30
31
32
33
34

36
37
33
39
40
41
42
43

50
51
52

56
57

148
148
148
148
148
148
148
148

148
148
148
148
148
148
148
148

148
148
148
148
148
148
148
148

148
148

120

120

120
45
120
45
120

120
45

45
120
45
120

45
120

120
45

. =2 h
o
B+ by AEEH 42 (efpd)
Eix =1k (BT (HIIET)
1 123 45 123 168 163
2 123 120 291 411 286
3 123 45 534 579 409
4 123 120 702 822 532
5 123 45 945 ag0 655
6 148 120 1138 1258 803
7 148 1408 1451 951

6061
6329
6522
6790
6983
7251
7444
7712

8173
8366
B634
8827
9095
9288
9556
9749

10210
10478
10671
10939
11132
11400
11593

11861

12783
12976




—8T1—

#£5.2(a) AU o ERESRR M) FU LS (REEHE) RIFMA (Hek > FEGIMMEER)

# 70

8 17 26 35 a4 53 57
%" EE (@) 148 148 148 148 148 148 76
e B () 120 45 120 45 120 45 45
i1 EERT ) 1599 3711 5748 7860 9897 12009 12931
B | 48T (d) 1719 3756 5868 7905 10017 12054 12976
E32MAEER (efpd) 1099 2431 3763 5008 6427 7759 8351
A%E (Ba) | HHHE 8 | HTRE Ba) | AHWE %) | HER By HHEE %) | HHE Bo)  AKHS ) | SHE (Bg) |SHFE ) | AHR By | HHHE O | ABE (B [ ATEE (%)
Fld s OHINE 1.97E+15 | 3.87E+15 | 5.20E+15 | 6.23E+15 | 8.91E+15 7.48E+15 7.66E+15
1 KRSGHEER 247E413 | 1.25 2.73E+13 0.71 2566413 |  0.49 2.39E+13 | 0.38 216E+13 | 0.31 2.02E+13 0.27 1.94E+13 0.25
1 RECTHER 1.55E+15 78.68 2.92E+15 75.45 380E+15 | 7481 4,67E+15 ' 74.96 5.20E+15 75.25 5.68E+15 75.94 5.84E+15 76.24
1 RZBA -0 TR 1.16E+10 .00 1.13E+10 0.00 9.47E+09 ! 0.00 7.99E+09 I 0.00 6.51E+09 0.00 5.48E+09 0.00 5.05E+09 0.00
I 1.57E+15 79.93 2.95E+15 76.16 3.92E+15 75.30 4.69E+15 75.34 522E+15 @ 7557 5.70E+15 76.21 5.86E+15 |  76.49
2 RBAHETER 3oop) | 3.48E+11 0.02 481E+11 0.01 475E+11 © 001 459E+11 | 0.0 436E+11 © 001 4.90E+11 0.01 4.44E+11 | 0.01
2 RERCTHIER (3loop) 3.87E+14 19.64 B76E+14 | 22.64 1.22E+15 23.48 1.46E+15 :  23.45 1.60E415 ' 2310 1.69E+15 22,54 1.71E+15 22.28
2 KAV -4 AF%1FE (3loop) |  6.60E+07 0.00 9.11E+07 | 0.0 9.01E+07 ; 0,00 8.72E+07 ;.  0.00 B.28E+D7 . 0.00 7.97E+07 0,00 8.40E407 |  0.00
e 3.87E+14 19.66 8.76E+14 22.65 1.22E+15 | 23.49 1.46E+15 23.46 1.60E+15 23.10 1.69E+15 2255 1.71E+15 22.29
SGK-#%RBTEE (3loop) 1.84E+07 0.00 2.54E+07 0.00 2.51E407 0.00 2.43E+07 0.00 2.31E+07 0.00 222E407 0.00 2.34E+07 0.00
SHEENEN& 28R 1.33E+13 0.68 3.01E+13 0.78 4.49E+13 | 0.8 4.99E+13 0.80 5.43E+13 | 079 5.70E+13 0.76 5.76E+13 0.75
SCHREEENE (3loop) 2.44E4+12 0.12 5.85E412 0.15 828E+12 | 0.16 9.08E+12 |  0.16 1.10E+13 |  0.16 1.16E+13 0.16 118E+13 | 015
B | 1seE+13 - o080 360E+13 . 093 | 5O0PEs13 | 097 | 599E+13 | 096 | 653E«13 | 094 | GB6E/13 | 082 | 694Es13 . 091
&%t 1.98E+15 100 3.86E415 | 100 5.19E+156 | 100 8.22E+15 | 100 6.88E+15 100 7.46E+15 | 100 7B4E+15 | 100
¥ 2RFCTBRAY A 7 | 18Kg-HICTOAFEMETEE (5741 7<)

(1RJRIA—NF bT v TREHEME) ‘
TERER Ko 353 6.03 8.57 11.00 13.40 15.80 16.80
MFILRHER (Bo/k) 1.55E+15 2.92E+15 3.89E+15 4.67E+15 5.20E+15 5.68E+15 5.84E+15
~ 1 RECTAFEHEHEIDRE | H12Kg-HE

(2RF23—-NF rF v TERBEATHMERE )

AEHBR KoE) 16.40 18.20 18.20 18.20 18.20 18.20 8.09
MFILEER By 1.29E+14 1.98E+14 1.96E+14 1.90E+14 1.90E+14 1.80E+14 1.73E+14

2 RACTHREHEREIDR © #H18Kg-H/E&
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#?5.2(b) [HAU®] MUFILAREEERRIHET & REFHE (Hea > NEIGIGME(EAR)

Y1 7L HRERBRTHRETCORE 53cy = CHRHE '54-55¢y HhfEM
EMLHNEER (efpd) 40 7759 296
SHE Bg) (2HEE (%) | 248 Bg) [9HEE (%) | HHE By (SHIEE (%)

Pl b OWHE 1.91E+13 7.48E+15 6.08E+14
1 RRAHMBER 2.04E+12 10.68 2.02E+13 0.27 2.38E+13 3.91
1 RRCTHES 1.50E+13 78.53 5.68E+15 75.94 4.56E+14 75.06
| RJBHN -h" AETF R 3.86E+09 0.02 5.48E+09 0.00 1.12E+10 0.00

et 1.70E+13 189.23 5.70E+15 76.21 4.80E+14 78.97
2 RJAHNMBEER (3100p) | 1.99E+10 0.10 4.90E+11 0.01 1.65E+11 0.03
2 RZCTH¥EE (3loop) 1.44E+12 7.52 1.69E+15* 22.54 1.22E+14 20.03
2 RJHIN 1" IFRTFE (Bloop) |  6.63E+07 0.00 7.97E+07 0.00 6.35E+07 0.00

/INEY 1.46E+12 7.63 1.69E+15 22.55 1.22E+14 20.06
SGK- KRB E (3loop) 3.68E+07 0.00 2.22E+07 0.00 8.73E+06 0.00
S[EEENE(1& 28R) 1.02E+11 0.53 5.70E+13 0.76 4.47E+12 0.73
SGHRFEZEYE (3loop) 4.77E+09 0.02 1.16E+13 0.16 1.41E+12 0.23

INET 1.07E+11 0.56 6.86E+13 0.92 5.88E+12 0.97

&% 1.86E+13 97.42 7.46E+15 100 6.08E+14 100

¥ 2RFACTRBEIAY 1 7V $918Kg-H/ICTDOKFEEBEREH] (8,17,26,35,44,53 cy)

2 RARCTRAMEED b F 7 LIBHER 1 1.29~1,98E14Ba/E:
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#&5.3 KfTIFMUFILENT—42 DL

VAN (%] Phenix [HAL®]
1| fE4E Heh vh Ay hEY Nah* /b "4 =5X7° 37" 4° 7°IA° Vb He® vh 2 AEY Nak* Vb A* VM E
RERSH PRAREE ARRESE REARES
A HA Mkl 13th~15they. | Mkl 16th~22th cy. HJ;?;Z;;ES'- . ‘3255318&} T) FEES17cy. (2431efpd)
Hh MWih 100 563 348 714
FORBBHE | Bglefps 1.44E+06* 1.80E+06~1.91E+06" (FP@ 9 7) 5.87E+06* (FF{E S 7)
4.16E+06** 4 86E+06** 2.49E+07* . 1.25E+07*
BESGT— 2K x® B - S| Ey ! FE (=3 i =
1 R%
N a BE Ba/m3 4,07E+09 1.21E+08 3.78E+09 1.23E+09~3.32E+09 4.74E+10 1.13E+10 2.38E+10
+2.22E08 +3.53E07 [2.95E+09 ]
#118—# ZchigEE| Bg/m3 1.78E4+07 6.85E+06 — — 1.41E+08 3.35E+07 7.06E+07
+4.89F06 +3.14E06 [3.17E+06]
2 RR
N a FRE Bg/m3 1.06E+09 1.27E+09 1.02E+09 — 1.05E+09 2.49E+08 5.24E+08
+3.12E08 +4,70E08 [6.95E+07 ]
H 13— # ZchiRE| Bg/m3 7.98E+05 6.27E+05 — - 3.70E+06 8.81E+05 1.86E+06
+1.07E05 +2 24E05 [1.75E+05]
K-ZER
K-ERPIRE | Bo/m3 — — 5.00E+06 1.00E+06~1.23E+06 |  2.12E+07 5.04E+06 1.06E+07
[2.10E406]
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SHE (Bg)

—¢el—

1.00E+14 ¢
1.00E+13 |
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1.00E+11
1.00E+10
1.00E+09
1.00E+08
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5.2 [bALwW] M) FILRHEBESE

[HAU® ]| HERBRESHE (BH) TLOKE
(P 5 ORTE M IH 3 -507GBqg/efpd)

E32HEER (efpd)
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6. SHEROFE
MU AEBRITEEMFE R EBE. £7 T v T - ¥ TSR, R OMERk

WHENHBICHT 28BOBEICOVWTUTICE LD B,

(RAT AR A )

(1) FBRFL PV F T4 HRBIEORH, REFFEICE WTE S -H#ErL O
BHOBEEED T T b7 — & B OB ERIC X HRIER BB O 3 53
b ORIEAEEI 2 B 2 L OERZEH,

(2) T —F (TTT) 128175 [HALw] KREFNVICLRRAN—FAER &
MRS L 2HEBRBEEAAN, INN—F R R F 7 ARESAICKT
La—-FiREERECMEXRAZ L,

(3) Phenix b VF 7 AP EREREF ¥ O R—VIFDCTESGEE /NS — V| T H8E)
DFENTEEli 2 D 2 — FEITEEOM ELZ A Z &,

(4) K%, NIFTLADORT ¥V AFEHEEZRE (permeability) 7— ¥ OFEFE M
FREE R OVl IEAR R X3 % W sy IR O BHFRA

(5) 7o VERNFHRSAEELVRERBEFMFEE (EFVET-FF) Lo
M,

(7°— ¥ #EATEFA)

6) THALS® ] BEEFHILBINFL PIF T A - KEBESHFT—FIZL D%
R R O — FRE D200 b ) F 7 2 HERR (C THERVERE &
#@EE) F - UFHEE,

(1) &8 57— & WATEFA & &R B OENT 2 — FIZBE 4% Monju/ Phenix X ¥ F
Y=/ TFAMOREIZL B, VT MEEROELR CHEATEHETE & i 5
CF BT BEROMHE K,

(EH SR EAT B 38)

(8) [HAL ] FHHERSE (BEFEat. WEREL) T2 MF 7 AKEBE
Bl OS5 07— ¥ ik,

9) 2KFZCTEGEHFMEICLIE FMF Y 2BMEIROBAELS, [3ALY]
T v FERFEEE (CTEE Y —V, SC7U —RERUKESEHE) ~
DT — 7 B,

10) 2RFZCTHA -UEFEMERTEIE (HSRET L FHEE. FBRETHERZE.
[6 AU w | ERALHELES) |
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7. R
AL BITARHRIEILUTOLEBYTH B,

(1) FBRELALD M) FTABMBIEICEL, [#5%] Phenix, [bA L] HEE
BERMVF ANV HHEERASGEORBRETICBWT, Iht ofERRER»
b ORHRERE 7V (B 100%. BIHIEE: SEMI2 X © 0~100% DEFHTHE4)
WL AEEZTRY, FAEFEHBN I FAVECRAG TR 2P/ 2O
OB HIHES S ORHES OBEMME, He 5V idNaF v FHRIZ X 5BCX
Ly MEERUTEE. WEEZEORE W LAEN Sz,

2) THALw] BHLERBRED 75 b RUMIESEER > — ¥ % Fvw, S3E b
) F 7 HAEEBYFT 2 — F"TTT OBREZ AT o 1R, 79 ¥ b aific BT 5 R
PKEREENS A ZrEMEIC L DV EBHBESL Z 2RI, TN a RUK-
ERAEEER M) F Y ABESHICHL TCOE=1.1 o, 2 — FOEYMITH
BINTze oy AcIN—FAFBEEUNIMEZHRTEIZT, NIF7LD
Na &L AN—FTRAZRBBITICBWT, Y= W bOGFEEICLIBBTICHNA, &
TOYEMETORMBEE LY —CEm 2 BEh & 3 2HHEBATOAEE ) F
Y AOERMERRYEERT 5 EFL0. FRLRZVEAICHRE ESHRT &
PREE S i,

(3) [HALw] i LARBREOKKRE RN HAEF IS, EmgiiicBnT
1IRBIN—F AR TORESEICIABEELEFEL, S NaFICBEHL
PLEMERBEE LA Z2d 726 L. TSN I RECTREFSHRRE L ZD. b
NF T LD 2RRBITRESRMEICHIGEOH B EHFHEINL, COKRESR
AL, FLBITONE REERESZBEZSICBWT, IN-FRARZRALLE
ST K D EEERTICA Uz NaOH »Na BRITBR S, 412°CH & 2Bl T ik
& 7% % NaOH( 0)+Na( 0 )~ Na2O(s)+1/2Ha(g) FUNMZ L D S Tz X b b,

(4) BBl & [dALw] IKBITE MN)F DL - KKBESHHET— ¥ L BE)#
o, bUF T ABEEIRT HREMRVHER SN, [HALw] TREVY
0 SHRBEEKHRBEL E FO UV VEGBIC I VERLAKREO2RET MY
TARNOEEERIZLLBITEH D THIZXD M UF T AD2KFR CTHIE
PRESH, P FILABREHAF I RRICHS0BEL 2 DIz L, [E
Bl TR 1USTEETTTHS, MY F A CTHEEDRIIAEL 0BT L
1 A2 I L 03 EHEE S L,

(5) EICCT MY U AHMBMARKFBECTOEEICLD, M) F T AEFHHFET - FIZ
B3 % Monju/Phenix X F < — 27 F A MIEF LA, FBiFa— Fik T (H)
& "KUTIM" ({L) &% 35, Phenix 77 > M IZEEIZ20 BEEOEELXZEA LTS
D, FBRO M F Y ACHTAHREMICELSEEGHRREL 77 MEREYEHET 3D
ATHIHFOFH LD, AFENLTIV P F—¥ & 2 THE efpd BB iZiTH
N T — FREDZO D P ) F9 AJERBES v Y R—-VF—F EHNT,
"TTT" O = FD 5 Z BT 5 7 "ANOFRLD /280 D AT 7— 7 Bl & FIRENT
ZiTv, Nak K-ZBRFEEICH LEK CE=3~6 FTE %R o729 4% CT &£SG
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BEE/ Sy — VAT A EBOMTEME ED 0 — FREBEOMEE K5,

6) "TTT" 22— F2HWw [HALw]| HERBRT— S I L2 REERERETEE 230
E£RICE Y ERERRIAT 21T o /2o GHM FEE LB EERGHR10ER 2
(2,000 efpd) F TIZEEMLRENICE D, B LA~ Na T 20655
B, K-EXPTIOBREL TSN, 30 EMICFELASNaPICHH SN2
) A BRBBEIGH220HCGT,. 209 b98%AFCTICHES L, KREREREY R
SGHEAK & LTESRICHRBENEDi31% UTThY, BEXHHMPICEET
BEFH SN, 2RZACTOREWERIC X 5 EEHFm L SERE T, KBRE
BIZBU B M) F 9 AEBRIZN 5,000CiEFH &Nz M) F 7 AJFELHH
BEEOATIFRER L OB, 6. COFRNHEEITELTEELES L3 %
(BERKALETORBENEITNS LEHMESI NI, .

(7) 30 4 BERIEREE T OEB BHERI & & ARK T CREY BOTIERIT. K
KO, HEEH LD ETREEOBSO 1 DT TES L ABELZRE L TWh, BF
WKOWTIHBERTEHBIZTFHO LD H S DT, 2 KNaR UK E AP EEDA
BRBEOFHEICINE 2 TWvd, %9 TRWIHEIZD WIS HEUH IRER &
RSCT7 U —REEMCLA2FRICL VL EEDEREDDEELOLND, T
2, R BEEFRDOWTIHEREERBE TICEINEORLIRsREbDLE
E;_‘:D'h:%o

8) DAL w ] BHEKEREICBITA M) F 7 AEWHIROIZD ., BT IFEER D
BEIZROHELZNTAHZ LFHEL, OFEFENRE LTOREED T /37
FORY VEIR. @MU F T ADERT D 2RACTEEDO RFMNL & REYL
B, @B M) F 7 A 0OR Y Vv EAEBEEYL L BERBERTESE. Naf >~
FRIGIHEER FUd b U 5 AIMERE BifE S ¢ 5, 2RHERE £ TOEVEH
FEBEERICL Y, 7O EYRMEHEAREEROS T A7 4 M AERBRBERE T
S, KE. NIFUAOEBIPH T DL Z LATHNES, 2K ARCTHA- L
B L LT, NaOHKBIES 2150 & LEG i, Ik, NASTHER
DEME L., PERELZITV., ERFEERL (AL ] ERLEZEDD ZEHFE
Fhsb,

Pll, RFFFEICL D" TIT'2 — FOEHR—ZATOFLHERT [dALw] MY
FoLEBEEERRICBITARELEEPET5 I ES MR,
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A
RFROERICH - NIgELPETTH - H LEHWEREMN £ ¥ —&. EERG

Rty —RE, ELRCR T 7 MEREWRRFEGL., HARE—HET b A Lo i
RISEHRE (BREREGED)  AHEHSHE RS ELSE GRS 5 -) |
R [bALe] BRFESEEE_ZEMERRICHELERLE I, O, T
AL | F—FERICHBINTEV S AL ERKILT 7~ 1 BRAFRGLGREAE

(HAARRILEY & —ERFHENER) . Z2BHEREREEE B &) HRE
IANF Ry —) . ARERFER. HSARAEEE (HARESERRERESH
BEEEFE) . RUPhenix 7— ¥ LT FEICH LIEIRATHTHY 72 Cadarache B 4577
Dr. Christian Latge, Dr. Francoise Maase, Jlouis Courovau O£ IR #E L 3. F2.

(AL FLP)FIAY—AF—AFHEICOVTHERZRBUETEV DAL E
RITEAT IE 4 ARG EE, TTT 9 FEHCHHIEWZZHZL V=T ) 7 (#)
HAMIRIZERE L £ 5
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TTTO9A-FOANF—FHAT=aTI

TTT93— FOAHERIIDORE (BHERFREFEH T SBEYBESGTHILLIRTA) ETH
NameList AR *TH 545, LITICHRET St EEmL, HUWeTuAHAFRELE,
¥ AL LT - A ETHEMNBEAR LB TNS,

(1) $4L a3— Fodsie

FI— BRI, 1 BOHBETHEHEOHE Y- A2RTI3 8025,

FIT, HEr—AOEYIUELT, *STARTCASEEL*ENDCASE®D2DO0
La—KEEMLE.,

BRRCHE, HES—ADERIC*STARTCASELO—REEEL., TOHIC,
—fEOFT—% (KRBENameListBEXDT—%) £HEEL. TORIC*ENDCASELa—K#E
BRTS5, £ HUOHES—REEFETIEEE. I T*STARTCASES
*ENDCASEDLI—-FZEHETHERHES—ANMEET S,

TTTAHT—F DA

*STARTCASE #tEH O —Z-1 \
$INPO

$END
$INP1

$END
$INP2
. fEs—2-1
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Has - RESEH (O=NELA(j}=20)
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*- iﬁij@gﬁﬁﬁll:ﬁ?%?k P WERER MU F T ARE [g-atom/m°]
I ERkORIR

AESREBKOERBEHE
(AT EFHBIZINPADMATEL & )

S BKOEMER [m)
EAFEROGRAEME [m]

EERERKOEE [T]

i=1; FiEEH

i=2; {FfEL

FERRERRODK - BRAMUEA [ata]
i=1; PR+

i=2; IFEIE P

BGANMEDY (0SNDHX<10)

ODiBE, BER/ANFRMEFT-ZFANTE, )
REANROEH
BAAARIOETSF MU OARES

ZEEAHEROE (1=SNELDHX(j)=10)
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QDHX(2,10)
(63

IMTD(10)
0y
NAMDHX(10,10)
(k.j)
MATDHX(10,10)
(k.j)

SELDHX(10,10)
{k.j)

DELDHX(10,10)
(k.J)

TELDHX(10,2,10)
(kb0
BKAI

BJHSG(10,10)
(k)
NTSG(10)
)
ITSG(30,10}
(k)

TELSGO(30,2,10,10)

(fl,m,j)
NQWV(10)
)

IQWV(30,10)
k]

Qwvo0(30,2,10)
(ki)

OFE

R4

R4

R4

R4

R4

R4

R4

LHAHRIOHRSTE [m¥/s)
i=1; IPEE&EH
i=2; P

ERSHRORRERNT 5HBEES
(INPOTHRELABRSEAT. KE~HHT 3154130)

BIUALIFFROBER

ZOAHMEOERERY
(HEBESIZINPADOMATEL & BiE)

LA IBKOEER [m?)]
EEAHNBKOERENE [m]

ERAHPHRROEBE [TC]
i=1; JFEEE

i=2; iFIL
HTODEIN I

exp(A-B/T)YDA, BOIT &M?
RBRRIDETREROEEY 1 7 ILE (BK30)
KESRIOBRAREROETET 1 2))

B 2Nk TCORIRERMOBE [T]
I=1; {FE4EH
I=2; PP

%k - FATHEHFBEEY 1 & LH (RA30)
b 3 e A

Yo ZIKTHK - HEHHFRE [m?/s)
I=1; fFEED
1=2; P

~UFUABBEE (0.2)
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$INPOTF—4 70w &

- - s47 F—SDE%
NROM 14 RO (1 =NROMS20)
NMROM(20) A20 WERiNETH
G -

IRF(5,20) 14 RS SHST SBEOES

{k.j) (BARSSE. BN SOHIMEOES0EAN,

EEAY v I ADHEOBE212ANT S, )

IRL(5,20) 14 RNV - THBEOES

(k.0 (BFSHE. ZEIHSOU-IMENMES, 02AT, )
BERM(20) R4 BEjOHEMRE [-]

10)]
VRM(20) R4 MRDZEGAR [m®]

{)
NSFR(5,20) 14 MEM SBERFLINDHEABDEER

(kJj) {1=NSFR(k,j)=200)
NSLR(5,20) 14 W SEERIRF(k)AD U — S ZOTEH

(ki) (1 =NSFR(k,j}=200)
CTF(200,5,20) R4 R SEEIRF(j)~OH S AT EeEA [A]

{i,k,j)
SFRO(200,5,20) R4 R SRERF(K)~OEESZICHT 2 HERER [m¥/s]

(i,k.))
CTL(200,5,20) R4 HEj»SERIRF(k,j)~D U -2 EOZEERY [A]

{i,k.j)
SALKO(200,5,20) R4 R SERBIRF(K ) NOEERH T B U - [1/5]

(i.k.J)

TROM(20) R4 BEOE b U T2 AREE [g-atom/m’)

[6)]
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A2 [dbALw]| FEANT—5H
(AT B AR
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—6p [

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

‘'CARD
CARD -

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

CARD’

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

NO.
NO.
NO.
NO.
NO.
NO.
ND.
NO.
NO.

‘NO.

NO.

‘NO.

NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
ND.

‘NO.

NO.
ND.
NO .
NO.
NO.
NO.

“NO.

NO.
NO.
NO.
NQ.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.

IIIIﬂIIIIIIIIIIIINlIIIIIHlillﬁlllllll[llIIIII(IIHFI!II!IIIIIIHI!_IIHEEEIIlllllllllllllllllllll

gqoa~NecUuPHruUpP

**x READIN-INPUT CARD LIST (CARD IMAGE) =xe=x '
1 2 3 4 - ' ] 7 8

--—A---.---------------..-----.----------o--------oc-.-----...--------.---------.-

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
CC MONJU DATA FOR TTTY

CC H10.07.15

CC CYCLE 57 CASE NO. 2 -
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
cc { TITLE 7/

cc
TITLE=20A4 .
HI10MJQ2 MONJU 57 CYCLE OFI=2.5 OFE=0.6 REF.CASE(R1)
cc 7 INPO  / ‘
ce _
0000 1 INCD<1) o o
0000 3 IRNC1,1) 0 *6
0000 13 IRNC1.2) 0 x4
0000 23 IRNC1.3) o *10
0000 33 IRNC1,4) 0
0000 43 IRNC1.5) 0 *3
0000 53 IRNC1.,6) o *3
c
0000 &3 IRM (1) 1%12
cc
cC / INP1 ¢
cc
1000 1 DTO 1.0
1000 2 TEND 12976.0
1000 2 TEND 148.0
1000 3 THEATA 0.0
1000 4 TUNITC1) 1 3
1000 6 MLOTCS) 1 0 1
1000 9 NPRINT 14
(o] .
1000 10 TPRT(1) 123.0 168.0 1599.0 1718.0 3711.0  3755.0
1000 16 TPRT(?) 5748.0 5B67.0 7860.0 7%04.0 9897.0 10017.0
1000 22 TPRT(13) 12009.0 12054.0
1000 110 EQS&6(1) 0.0 0.0
1000 112 ADSWNC(1) 0.0 0.0
1000 114 ADSWAC1) 0.0 0.0
c ~ DMHTI
1000 116 <1.1) 1.0E-5 100.0
1000 118 (1.2) 1.0E-5 100.0
1000 120 (1.3 1.0E-5 100.0
c DMTTI :
1000 122 €1,1) 1.0E-5 100.0
1000 124 (1.2) 1.0E-5 100.0
1000 126 €1,3) 1.0E=5 100.0
c ADSCH
1000 128 (1,1 1.0E-5 100.0
1000 130 (1.2) 1.0E-5 100.0
1000 132 ¢1.3) 1.0E-5 100.0

C ADSCT




; *xx READIN-INPUT CARD LIST (CARD IMAGEY *x*xx

1 2 3 4 s é 7 8
CARD NOD. = 51 1000 134 (1.0 1.0E~5 100.0
CARD NO, = s2 1000 136 (1.,2) 1.0E-5 100.0
CARD NO. = 53 1000 138 (1.3 1.0E-5 100.0
CARD NO. = .54 [
CARD ND. = 55 1000 140 MOLTHO 0
CARD NO., = 56 CcC
CARD ND. = 57 cCco !/ INPZ2 /
CARD NO, = 58 cC
CARD NO. = 59 2000 1 NCYCLE 57
CARD NO. = 60 . C DCYCLE
CARD NO. = 61 ¢ NUMBER OF DATES AFTER SST MUST BE CHANGED!
CARD NO, = 62 2000 2 ¢ 1, 12 123.0 45 .0 123.0 120.0 123.0
CARD NO. = 63 2000 - 7 C 2, 3 45,0 123.0 120.0 123.0 45.0
CARD ND. = &4 2000 12 ¢ 1, 6) 148B.0 120.0 148.0 45,0 148.0
CARD NO. = &5 2000 17 ¢ 2, 8> 120.0 148.0 45.0 148.0 120.0
CARD NO. = 66 2000 22 € 1-,11> 148.0 45.0 148.0 120.0 148.0
CARD NO. = 67 2000 27 C 2,135 45,0 148.0 120.0 148.0 45.0
CARD NO. = 68 2000 32z ¢ 1,165 348.0 120.0 148.0 45.0 148.0
CARD NO. = &9 2000 37 ( 2,18 120.0 148.0 45.0 148.0 120.0
CARD NO. = 70 2000 42 ¢ 1,212 148.0 45.0 148.0 120.0 148.0
CARD HNO, = 71 2000 &7 ¢ 2,23 45,0 148.0 120.0 148.0 45.0
CARD NO. = 72 2000 52 { 1,267 148.0 120.0 148B.0 45.0 148.0
i CARD NO. = 73 2000 57 ( 2,28 120.0 148.0 45,0 148.0 120.0
— CARD NO. = Th 2000 62 ¢ 1,31 148.0 45.0 14B.0 120.0 148.0
g CARD ND. = 75 2000 &7 C 2,33 45.0 148.0 120.0 148.0 45.0
l CARD NO. = 76 2000 72 ¢ 1,38) 148.0 120.0 148.0 45.0 148.0
CARD NO. = 77 2000 77 ¢ 2.38) 120.0 148.0 45.0 14B.0 120.0
CARD NO. = 78 2000 82 ¢ 1,412 148.0 45.0 148.0 120.0 148.0
: CARD ND, = 79 2000 87 C 2,43) 45,0 148.0 120.0 148.0 45,0
| CARD NO. = 80 : 2000 G2 ( 1-46) 148.0 120.0 148.0 45.0 148.0
1 CARD NO. = 81 2000 o7 ¢ 2,482 120.0 148.0 45.0 148.0 120.0
: CARD NO., = a8z 2000 102  1,51> 148.0 45.0 148.0 120.0 148 .0
CARD NO. = 83 2000 107 2,53 45.0 148.0 120.0 148.0 45.0
CARD ND. = 84 2000 112 (' 1.56> 148.0 120.0 148.0 50.0
CARD NO. = 85 cc
CARD NO. = Bé& ce / INP3 /
CARD NO,. = B7 ce
CARD NO. = 88 C ’ BTy FAo
CARD NO. = B89 . 3000 1 PRFL{1» 6. 4LF-T 0.0
CARD NO. = 20 3000 3 PRCR(1> 1.64-8 0.0
CARD NO. = 91 3000 5 PRBN(1> 1.95-10 0.0
CARD NCG., = 92 3000 7 RPLIC1> 1.18-12 0.0
CARD NOD. = 23 3000 YPOWERC 1> 1.0 %57
CARD NO. = 94 cc
CARD NO. = 95 cc / INP4 i
CARD NOD. = 96 cC
CARD NO. = 97 4000 - 1 NLDOP 4
CARD NQ. = 98 LITERAL=5A4,NCARD~4
CARD NO. = o9 4000 T2 (1.1 PRIMARY NA LOOP
CARD NO. = 100 4000 7 1,27 SECONDARY KA LOOP{A) -




—IST—

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

NO.
NOD.
NO.
NO.
NO .
NO.
NO.
NO.
ND.
NO.
NO.
NO.
NO.
NO.
NO.
NC.
NG .
NO.
NO.
NO .
NO.
NO.
NO.
NO .
NO.
NO.
NO.
NO.
NOD.
NO.

NO.

NO.
NO.
NG.
NO.
NG.
NO.
ND.
NO.
NO.
NO.
NO.
NO.
NO.
NG.
NO.
NO.
NO.
NO.
NO.

[ IO I T T N T (O (O Y T O T I I I}

101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

1

*x* READIN-INPUT CARD LIST (CARD IMAGE) =#*x
e 5

3 : &

é 7

8

-IIll------—-..O-.----."I-t-'.---l---u-'IDbh-'---------'II..---.---’--'."IIH-.-

4000
4000
<

4000 -

4000
4000
4000

c
4000
4000

c
4000

c
4000
C

4000
4000
4000
4000

12
17

52
&2
72
82

92
102

112
122
132
332

532
732

Clr3
{1,4)

NEL (1>
VNC1D
XH1C(1>
XT1¢1)

NICTC1>
NTCTC1

NWCT (L)
NHXI(1>
CTIc1,-1)
CTIC1,3)

CTIC1,3)
CTIC1,4>

SECONDARY NA LOOP(B>
SECONDARY NA LOOPCCY

PRI SEC
33 23 21 2
870.0 292.0 *3

1.26E~-1 6.29E~2

2.00E-6 ?.22E-9
1 7 *3
1 x4
1 ;4
1 *4

0.0

0.0 1719.0 3756.0
0.0 1719.0 3756.0
0.0 1719.0 3756.0

c HYDROGEN MASS MUST BE CHECK AGAINI

4000
4000
4000
4000
C
4000
4000
4000
4Q00
C
4000
4000
4000
4000
c
4Q00
4000
4000
4000
c

2132
2332
2532
2732

4132

&332

4532
4732

6132
6332
6532
6732

8132
8332
8532
8732

400010132
400010332
400010532
400010732

C

400012132
400012332
400012532

c

400012732

XH2¢(1-1>
XH2(1,2>
XH2(1,.3)
XH2(1-4)

XT2

XT2(1,2>
XT2(1,32
XT2{1-42

CTTC1-1)
CTTC1,2)
CTT(1,3)>
CTTC1-4)

TCTC1,1)
TCTC1,2>
TCTC1-32
TCTC1,4)

CTWC1,1>
CTWClr22
CTW(1l,3)
CTWL1-4)

WCT1C1,-2)
WCT1(1,2)
WCT1d(1,.3)
WCT1<C1l,4)
CTH

1330.0
1960.0 0.0 0.0
1960.0 0.0 0.0
1960.0 0.0 0.0
1.41E-2
4.47E-4 0.0 0.0
4.47E=4 0.0 0.0
4.47E-4 0.0 0.0
0.0
0.0

0.0
0.0

"130.0
120.0
120.0
120.0

3

*3
*3

5868.0 7905.0 10017.0 12054.0
5868.0 7905.0 10017.0 12054.0
5868.0 7905.0 10017.0 12054.0



—z81—

CARD
CARD
CARD
CARD

CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

- CARD

CARD
LARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

NO.
NO.
NG .
NO.
NO.
NOD.
NG .
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NC.
NO.
NC.
NO.
NG .
NC.

NO..

NO.
NOD.
NO.
NO.
NO.
NQ.
NO.
NO.
NO.
NQ .
ND.
NO.
NC.
NG .
NG.
NQ.
NO.
NO.
NO.
NO.
ND.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.

II[IIII!II[Illllll[Iﬂll"[[llllllllllllll!ill"II|[IIIIIIIll!Illlllll““liﬂllllllllIIIl1I1lII||ll

151
152
153
154
155
156
i57
158
159
160
161
162
163
164
165
166
167
148
169
170
171
i72
173
174
175
1746
177
i78
179
180
181
ige
183
184
185
186
187
188
189
190
191

T192

193
194
195
196
197
198
199
200

1

2

5

x*%x READIN-INPUT CARD LIST (CARD IMAGE> *2*
’ 3 4

7

8

e T I I N AR BN BRI A I BN A B 2 S L A S

400014132
4000146137
400014142
400014147
400014152
400014157
400014162
400014167
400014172
400014177
400014182
400014187
400014192
400014197
400014202
400014207
400014212
400014217
400014222
400014227
400014232
400014237
400014242

400014332
400014337
400014342
400014347
400014352
400014357
400014362
400014367
400014372
400014377
400014382
400014387
400014392
400014397
400014402,
400014507
400014612
400014417
400014422
400014427
400014432
400014437

400014442

c
400014532
400014537

P Y NataReNatatelatataRatalakalataXakalalte e el

P o N e Yo e NaRaRaTolatotelaateletatalataRalalel

1,13

3.2)

G613

8,22
11,15
13,20
16,10
18,23
21-1)
23,27
26,1
28,2)
31,12
33,27
36,12
38-22
41,1)
43,22
45,12
48,20
51,15
53,20
56,1)

1,13
3,22
(-]
8,2)
11,1
13,227
16.1)

18,23

21,12
23,2
26,1
28,22
21,12
3X,2)
36,12
38,27
41,12
G223
46,12
48,22
51.12
53,20
56,1

1,12
3,2

0.0
534.0
990.0

1599.0
2180.0
2789.0
3295.0
3904.0
4485.0
5094.0
5600.0
6209.0
6790.0
739%.0
7905.0
8514.0
9095.0
9704.0
10210.0
10819.0
11400.0
12009.0
12515.0

0.0
534 .0
990.0

1599.0
£180.0
2789.0

3295.0 .

3904 .0
4485.0
5094.0

5600.0-

6209.0
6790.0
7399.0
7905.0
8514.0
9095.0
?704.0
10210.0
1081%9.0
11400.0
12009.0
125i5.0

0.0
534.0

123.0
579.0
1138.0
1719.0
2328.0
2834.0
3443.0
4024.0
4633.0
5139.0
5748.0
6329.0
6938.0
7444 .0
8053.0
8634.0
P243.0
9749.0
10358.0
10939.0
11548.0
12054.0
12663.0

123.0
5379.0
1138.0
1719.0
2328.0
2834.0
3443.0
4024 .0
4633.0
5139.0
5748.0
6329.0
6938.0
T444 .0
8053.0
8634.0
?243.0
@749.0
10358.0
10939.0
11548.0

12054 .0

12663.0

123.0
579.0

168.0
702.0
1258.0
1867.0
2373.0
2982.0
3563.0
4172.0
- 4678.0
5287.0
5868.0
6477 .0
6983.0
7592.0
8173.0
8782.0
9288.0

9897.0

10478.0
11087.0
11593.0
12202.0
12783.0

168.0

702.0
1258.0
1867.0Q
2373.0
2982.0
3563.0
4172.0
4678.0

5287.0

5868.0
&477 .0
6983.0
7592.0
8173.0
B8782.0
9288.0
PBE97.0
10478.0
11087.0
11593.0
12202.0
12783.0

168.0
702.0

291.0

822.0
1406 .0
1912.0
2521.0
3102.0
3711.0
4217.0
4B26.0
5407.0
6016.0
6522.0
7131.0
7712.0
8321.0
8827.0
9436.0
10017.0
10626.0
11132.0
11741.0
12322.0
12931.0

291.0
822.0
1406.0
1912.0
2521.0
3102.0
3711.0
4217.0
4826.0
5407.0
6016.0
6522.0
7131.0
7712.0
8321.0
8827.0
9436.0
10017 .0
10626.0
11132.0
11741.0
12322.0
12931.0

291.0
822.0

411.0
945.0
1451.0
2060.0
2641.0
3250.0
3756.0
4365.0
494L6.0
5555.0
6061.0
6670.0
7251.0
7860.0
8366.0
8975.0
9556.0
101465.0
10671.0
11280.0
11B61.0
12470.0
12981.0

411.0
$45.0
1451.0
2060.0
2641.0
3250.0
3756.0
4365.0
4946 .0
5555.0
6061.0
6670.0
7251.0
7860.0
B8366.0
8975.0
9556.0
10165.0
10672.0
1i280.0
11861.0
12470.0
12981.0

411.0
. 945.0



**x READIN-INPUT CARD LIST (CARD IMAGE) **x
3

1. 2 4 5 3 7
CARD NO. = 201 400014542 ¢ 6,13 990.0 1138,0  1258.0  1406,0  1451.0
CARD NO. = 202 400014547 ¢ 8,2 1599.0 1719.0 1867.0 1912.0 2060.0
CARD NO. = 203 400014552 ¢ 11,1) 2180.0 2328.0 2373.0 2521.0 2641.0
CARD NO. = 204 | 400014557 ¢ 13.2) 2789.0 2834.0 2982.0 3102.0 3250.0
CARD NO. = 205 400014562 (¢ 16.1) 3295.0 3443.0 3563.0 3711.0 3756.0
CARD NO. = 206 400014567 ¢ 18,2) 3904.0 4024.0 4172.0  4217.0  4365.0
CARD NO. = 207 400014572 ¢ 21.,1) 4485.0 4633.0 467B.0 4B26.0  4946.0
CARD NO. = 208 4000146577 ¢ 23,2 5094.0 5139.0 5287.0 . 5407.0 5555.0
CARD NO, = 209 400014582 ( 26,1) 5600.0 5748.0 5868.0 6016.0 6061.0
CARD NO. = 210 400014587 ¢ 28B,2) 6209.0 6329.0 6477.0 6522.0 6670.0
CARD NO. = 211 400014592 ¢ 31,1) 6790.0 6938.0 46983.0  7131.0  7251.0
CARD NO. = 212 400014597 ¢ 33,2) 7399.0 7444.0 7592.0 7712.0  7860.0
CARD NO. = 213 400014602 ¢ 36,1) 7905.0 B8053.0 B8173.0 8321.0 8366.0
CARD NO. = 214 400014607 ( 38.2) 8514.0 B8634.0 8782.0 '~ BB27.0 8975.0
CARD NO., = 215 400014612 ¢ 41,1) 9095.0 9243.0 9288.0 9436.0 9556.0
CARD NO. = 216 400014617 ( 43,2 9704.0 9749.0 9897.0 10017.0 10165.0
CARD NO., = 217 400014622 ¢ 46,1) 10210.0 10358.0 10478.0 10626.0 10671.0
CARD NO. = 218 400014627 ¢ 48,2 10819.0 10939.0 11087.0 11132.0 11280.0
.CARD NO. = 219 400014632 ¢ 51,1) 11400.0 11548.0 11593.0 11741.0 11861.0
CARD NO. = 220 400014637 ( 53,2) 12009.0 12054.0 12202.0 12322.0 12470.0
| CARD NO. = 221 400014642 ¢ 56,1 12515.0 12663.0 12783.0 12931.0 12981.0
A CARD NO. = 222 c B
o CARD NO. = 223 400014732 ¢ 1,1) 0.0 123.0 168.0 291.0 411.0
@ CARD NO. = 224 400014737 ¢ 3,2 534.0 579.0 702.0 822.0 945.0
| CARD NO. = 225 400014742 ¢ 6,1 990.0 1138.0  1258.0  1406.0  1451.0
CARD NO. = 226 400014747 ¢ 8,2) 1599.0 1719.0 1867.0 1912.0 2060.0
CARD NO. = 227 400014752 ¢ 11.1> 2180.0 2328.0 2373.0 - 2521.0 2641.0
CARD NO., = 228 400014757 ¢ 13,2 2789.0 2834.0 2982.0 3102.0 3250.0
CARD NO. = 229 : 400014762 ( 16,13 3295.0 3443.0 3563.0 3711.0 3756.0
CARD NO. = 230 400014767 ( 18,2) 3904.0 4024.0 4172.0  4217.0  4365.0
CARD NO. = 231 400014772 ¢ ‘21,1 4485.0 4633.0 4678.0 4B26.0  4946.0
CARD ND. = 232 400014777 ¢ 23,2 5094.0 5139.0 5287.0 5407.0 5555.0
CARD NO. = 233 400014782 ¢ 26,1) 5600.0 5748.0 5868.0 6016.0 6061.0
CARD NO. = 234 400014787 € 2B,2) 6209.0 6329.0 6477.0  6522.0  6670.0
CARD NO. = 235 400014792 ¢ 31,1) 6790.0 6938.0 6983.0 7131.0  7251.0
CARD ND. = 236 400014797 ¢ 33,2) 7399.0 7444.0  7592.0 7712.0  7860.0
CARD NO. = 237 400014802 ( 36,1) 7905.0 B8053.0 8173.0 B8321.0 B366.0
CARD NO. = 238 400014807 ¢ 38,20 8514.0 B8634.0 8782.0 8827.0 8975.0
CARD NO. = 239 400014812 ¢ 41,1) . 9095.0 9243.0 9288.0 9436.0 9556.0
| CARD NO. = 240 400014817 ¢ 43,2) 9704.0 9749.0 9897.0 10017.0 10165.0
CARD NO. = 241 400014822 ¢ 46,1) 10210.0 10358.0 10478.0 10626.0 10671.0
CARD NO. = 242 400014827 ( 4B,2) 10819.0 10939.0 11087.0 11132.0 11280.0
CARD NO. = 243 400014832 ( 51,1) 11400.0 11548.0 11593.0 11741.0 11861.0
CARD NO..= 244 400014837 ¢ 53,2) 12009.0 12054.0 12202.0 12322.0 12470.0
CARD NO. = 245 400014842 ¢ 56,1) 12515.0 12663.0 12783.0 12931.0 12981.0
CARD NO. = 246 ¢ . HXIN
CARD NO. = 247 400016132 ¢ 1,1) 0.00 1.516-5 0.00 1.516-5 0.00 1.516-5
CARD ND. = 248 400016138 ¢ 7.,1) 0.00 1.516-5 ©.00 1.516-5 0.00 1.516-5
CARD NO. = 249 400016144 ¢ 13,1) 0.00 3.516-5 0.00 1.516-5 0.00 1.516-5
CARD NO. = 250 400016150 ¢ 19,1> ©0.00 1.516-5 ©0.00 1.516~5 0.00 1.516-5
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CARD
CARD
CARD
CARD
CARD
CARD
CARD

"CARD

CARD
CARD
CARD
CARD
CARD
CARD
LCARD
CARD
CARD

" CARD

CARD
CARD

.CARD

CARD
CARD
CARD
CARD
CARD
CARD

CARD

CARD
CARD
GARD
CARD
CARD
CARD

"CARD

CARD
CARD
CARD

"CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

‘NC .

NO.
NO.
ND.
ND.
ND.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NG .
NO.
NO.
NO.
NO.
ND.
ND.
NO.
NO.
NO.
ND.
ND.
NO.
NG.
ND.
NO.
NO.
NG.
NO.
ND.
ND.
NO.
NQ.
NO.
ND.
NO.

NO.

NO.
NO.
NO.
NO.
NO.
NO.

L T (T (O O (O L ¢ O O IO 20 | T T < (Y O (o 4

251
252
253
254

. 255

256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
27s

‘276

277
278
279

280 .

281l
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300

1

ok READIN—INPUT CARD LIST (CARD IMAGE) =*xxx

2

3

4

5

]

7

8

L N N I N N R R R N R N N N N N RN N NN RN NN ERE RN

400016156
400016162
400016168
400016174
400016180
400016186
400016192
400016198
400016204
400016210
400016216
400016222
400016228
400016234
400016240

400016332
400016338
400016344
400016350
400016356
400016362
400016368
400016374
400016380
400016386
400016392
400016398
400016404
400016410
400016416
400016422
400016428
400016434
400016440

c
400016532
400016538
400016544
400016550
400016556
400016562
400016568
400016574

. 400016580

400016586
400016592
400016598
400016604
4000164610

AR AR

<
4
¢
4
S
4
£
LS
8
[4
[4
4
4
<
<

e NaRaXalatetatalalaleRalatatatalaRata)

25,15
31,1
37.1)
435,1)
49,1
55,1
61,1
67,1
73-1)
79-1)
85,12
1,1
7,1
103.-12
109,12

1.2
7,22
13,23
19,22
25,22
31,2
37,2
43,2
49,23
55,2
61,2)
67,2
73,22
79,2}
85,22
1,2
97,2
103,2>
109,2)

1,3)

T3
13,35
19,35
25,3
31.3>
37,33
43,3)
689,33
55,3)
&1,35
. 67+,3)
73,33

79,35

Q.00
0.00
0.00
.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
¢.00

(Rl
D)
QO
[+ R]

| I T N I T O S O O I I |

LI N T R Y N B AT ST BN R I N I A I T |

| I O O T T IO I O S I I

RRPMPBPRPRHRABRPBEBRAR RHSPRPRRARNPBUPRR BB RS B R

T T T T R N Y S T T R T |

[+ 3 - e e e e e R e e e O e 4 A A+ S A N S N e S N e O S S G R R
§
o N T ol S 3 S N A o A N A SN A A N S N - S ST 8

1.516-5
1.516-5
1.516~-5
1.516-5
1.516-5
1.516-5
1.516-5
1.516-5
1.516-5
1.516-5

1.516-5"

1.516-5
1.516-5
1.516-5
1.516~-5

0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00

0.00
©.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
c.00
0.00
0.00
0.00
0.00

RRRERREPRREBRREREERPRRB P

[ R I T T R T T B R R B R S I B

BPREPPPAPBPRESRE RS R

G.00
¢.00
0.00
0.00
0.00
0.00C
0.00
0.00
0.00
0.00
0.00
0.00
0.00
¢.00
G.00

| S U S T N T I T I I I A |

[

|

1

| 2 T S O O O O IO I N Y |

N N N N N N A N NN SN mmToooomomoomoooooo
N N N .y

L T T T I S T R T R I B B}

1.516-5
1.516-5
1.516~5
1.516-3
1.516-5
1.516-3
1.514-5

1.516-5

1.516-5
1.516-5
1.516-5
1.516-5
1.516-3
1.516-5
1.516-5

0.00
0.00
.00
¢.00
0.00
.00
0.00
¢.00
.00
0.00
0.00
.00
0.00
0.00
0.00
.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

BPRRPBBPBPBHAPBRRRBER RPRRPRRRPPBHRRBRRRBRERRRRR PG

L R I S R T T T T S Y B B 1

.00
Q.00
.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

o
o
=]

2 N T N R R O O S B I B I |

|

| I A T T O T O I O O A |

000000000020 00 000CNC000CCRCOAND
N N O T T N N N o N N N Y LY

1.516-5
1.516-5
1.516~5
1.516-5
1.516-5
1.516-5
1.5146-5
1.516-5
1.516-5
1.516-5
1.516-5
1.516-5
1.516-5
1.516-5
1.516~-5

0.00
0.00
0.00

‘0.00

.00
0.00
0.00
0.00
0.00
.00
0.00
¢.00
.00
0.00
0.00
0.00
0.00
C.00
C.00

.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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*x*x READIN-INPUT CARD LIST (CARD IMAGE) xxx*

1 2 3 4 5 . 6 7 8
CARD NO. = 301 400016616 ( 85,3 1.6-4 Q.00 1.6-4 0.00 1.6-4 .00
CARD NO. = 302 400016622 ( 91,3) 1.6-4 0.00 1.6-4 0.00 1.6-4& 0.00
CARD NO. = 303 400016628 ( 97,3 1.6-4 0.00 1.6-4 0.00 1.6-4 0.00
CARD NO. = 304 400016634 ( 103,3) 1.6-4 0.00 1.6-4 0.00 1l.6-4 .00
CARD NO. = 305 400016640 ( 109,3> 1.6-4 0.00 1.6-4 Q.00 1.6-4 .00
CARD ND. = 306 [ .
CARD NO. = 307 400016732 ( 1,4) 1.6-4 0.00 1.6-4 0.00 1.6-4 0.00
CARD NO. = 308 400016738 ( Trh) 1.6-4 0.00 1.6-4 0.00 1.6~4 0.00
CARD NO. = 309 400016744 ¢ 13,40 1.6-4 0.00 1.6-4 0.00 .1.6-4 0.00
CARD NO. = 310 400016750 (¢ 19,4) 1.6-4 0.00 1.6-4& 0.00 1.6-4 0.00
CARD NG. = 311 400016756 ( 25,4 1.6-4 0.00 1.6-4 0.00 1.6-4 0.00
CARD NO. = 312 400016762 ( 31,42 1.6-4 0.00 1.6-4 0.00 1.6-4 0.00
CARD NO. = 313 400016768 ( 37.4) 1.6-4 0.00 1.6-4 0.00 1.6-4 0.00
CARD NOD. = 314 400016774 ( 43,4 1.6-4 0.00 1.6-4 0.00 1.6-4 0.00
CARD NO. = 315 400016780 ( 49,42 1.6-4 0,00 1.6-4 0.00 1.6-4 0.00
CARD NC. = 316 400016786 ( 55+4) 1l1l.6~4 0.00 1.6~4 0.00 1.6-4 .00
CARD NOD. = 317 400016792 (  61.4) 1.6~4 0.00 1.6-4 0.00 1.6-4 Q.00
CARD' NO. = 318 400016798 ( &7,4) 1.6-4 0.00 1.6-4 G.00 1.6-4 0.00
CARD NO. = 319 . 400016804 ( 73,4 1.6-4 0.00 1.6-4 0.00 1.6-4 .00
CARD NO. = 320 400016810 ( 79,4) 1.6-4 0.00 1.6-4 0.00 1.6-4 0.00
CARD NO. = 321 400016816 ( 85,4 1.6-4 0.00 1.6-4 0.00 1.6-4 0.00
CARD NO. = 322 400016822 ¢ 91,4) 1.6-4 0.00 1.6-4 0.00 1.6~4 Q.00
CARD ND., = 323 400016828 (¢ 97.,4) 1.6-4 0.00 1.6-4 0.00 1.6-4 .00
CARD NO. = 324 400016834 ( 103,42 1.6-4 0.00 1.&-4 0.00 1.6-4 .00
CARD NO. = 325 400016840 (¢ 109,4) 1.6-4 0.00 1.6-4 0.00 1.6-4 0.00
CARD ND. = 326 C o NAMEL
CARD NO. = 327V LITERAL=3A4,NCARD=100
CARD NO, = 328 400018132 (1-1-,1) R/V - IHXCA)
CARD NO. = 329 400018137 (1,2,1) IHXCA)D
CARD 'NO. = 330 400018142 (1,3,1) " IHX - PUMPC(A)
CARD NO. = 331 400018147 (1,-4,1) PUMPC(A)
CARD NO. = 332 400018152 (1-3-1) PUMP - DFC(A)
CARD NO. = 333 400018157 (1-6-,1) OFC - PUMPC(A)
CARD 'ND. = 334 400018162 (1-7-1) OQFCCA)
CARD NO. = 335 400018167 (1,8,1) OFC - R/V(AD
CARD NO. = 336 400018172 (1,9-1) R/V - OFT
CARD NOD. = 337 400018177 (1-10,1) OFT - R/V
CARD NO. = 338 400018182 (1,11,-12 OFT
CARD NO. = 339 ) 400018187 (1,12,1) OFT - CT ECON.
CARD NO. = 340 400018192 (1,23,13 CT ECON.
CARD NO. = 341 400018197 (1-,14,1) COLD TRAF
CARD NO. = 342 400018202 (1,15-1) R/V — IHX(BD
CARD NO. = 343 400018207 (1,16-1) IHX{(B>
CARD NO. = 344 ' 400018212 (1,17,1) IHX - PUMP(B>
CARD NO. = 345 400018217 <(1,.18,1) PUMP(B)
CARD NO. = 346 400018222 (1,.19-1) PUMP -~ OFC(B>
CARD NQ. = 347 400018227 (1-20,1> OFC - PUMP(BD
CARD NO. = 348 400018232 (1,21-1) OFCC(B)
CARD NO. = 349 400018237 (1,22,1) GFC - R/V(B)
CARD NO., = 350 400018242 (1,.23,1> R/V — TIHXCC)
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CARD
CARD
CARD
CARD

" CARD

CARD
CARD
CARD
CARD
CARD

" CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

NO.
NO.
NO.
NO.
NQ.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NQ .
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NOD .
NO.
NO.
NO.
NO.
NO.
NOD.
NO.
NO.
NO.
NOD.
NO.
NO.
NO.

NO..

NG.
NO.
NO.
NO.
NO.
NO.
NO.

‘NO.

NO.
NG.
NG .
NO.
NO ..

IR T T T T (T A OO I T Y2 T O

351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
347
368
369
370
371
3re

373

374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
321
392

. 393

394
395
396
397
398
399
400

i

*%x%x READIN~INPUT CARD LIST (CARD IMAGE> **x*

2

3

4

5

é

7

8

o T A A A I B AL B JE A AL A L I L B L 2 A A

400018247
400018252
400018257
400018262
400018267
400018272
400018277
400018282
400018287
400018292
400018332
400018337
400018342
400018347
400018352
400018357
400018362
400018367
400018372
400018377
400018382
400018387
400018392
400018397
400018402
400018407
400018412
400018417
400018422
400018427
400018432
400018437
400018442
400018532
400018537
400018542

T 400018547

400018552
400018557
400018562
400018567
400018572
400018577
400018582
400018587
400018592
400018597
400018602
400018607
400018612

(1,240,170
Cl,25,1)
Cl1,26,1)
(1,27-1)
(1-28,1)
(1,29,1)
{1,30,1>
{1,31-12
{1,32,1>
(1,33,10
Cls 10,20
(1, 2,22
Clr 3,20
{1, 472
€1, 5,25
(1, 6.,2)
Clr 7.2)
(1, 8,2
(1, 9r22
(1,10,2>
Cls11-20
C1,12,2)
(1,13,2)
(1,14-2)
(1,15,2)
€1,16,2)
(1,17,2)
Ci1,18,2)
(1-19.2)
(1-20,27
€1-21-2)
{1,22,2)
(1,23,2)
i, 1,33
{1, 2,32
Cl, 3,3
Cl, 4.3
Clrs 5,30
(1, 6,3
Cls, 7.3
(1, 8,3
(1, 9.3
(1,103
€1s,11,32
(1-12,.3
€1,13,3>
Clelde3s)
(1-15,3)
(lr16,3)
{1,173

IHXCCY

IHX - PUMPC(C>

PUMP (C)
PUMP -

DFCCCY

OFC - PUMPC(C)

OFCCLCO

OFC ~ R/VLCS

R/V UN
R/V UP
C/T N2
IHX -
IHX -
SHCA)

cooL
SHCAY1
SHCAY 2

SH - EVC(AD

EV(AD

EV -~ IKX<{A)1

EV - IHX(A)Z

EV - IHX(AY3

PUMP (A}

POFCCAD
POFCCCONNECT2 (A21
POFCC(CONNECT)Y CAD 2

CTCA)
OFTCA)

EV - OFT({A?

OFT -
OFT -

CT ECON.CAYL
CT ECON.CAYZ2

CT ECON.CAD

CT ECON. — CTCAD
CT - CT ECON.C(A?
CT ECON. - CLCAD
HL -~ AC - CLCAD1
HL - AC - CL<CADZ

IHX -
SH(B?

SH{B>1

SH - EV(B)

EV(B)

EV - IHX(B)>1

EV - IHX(B)2

PUMP (B>

POFC(B)
POFC(CONNECTI (B 1
POFCCCONNECTI (B2

CTCBY -

OFT(B)

EV - OFT(B?

OFT -
OFT -

CT ECON.(B)>1
CT ECON.<(B22

C7 ECON.<B>
CT ECON. - CT(B)
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CARD
CARD
CARD
CARD

CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

" GARD

CARD

.CARD

CARD
CARD
CARD
CARD

.CARD

CARD
CARD
CARD

ND.
NO .
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NC .
NO.
NO.
NO.
NO.
NG.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NG.
NO.
NO.
ND.
NO.
NO.
NOD.
NO.
NO.
NO.
NQ.
NO.
NO.
NG.
NO.
NO.
NQ.
NO.
NO.
NC.
NO.
NO.
NC.
NOD.
NO.

L I O LI 20 T (¢ O A (O IO IO (O {1 1 Y 1 O

401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
Le4
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
L4686
447
448
449
450

1

400018617
400018422
400018627
400018632
400018732
400018737
400018742
400018747
400018752
400018757
400018762
400018767

400018772

400018777
400018782
400018787
400018792
400018797
400018802
4000183807
400018812
400018817
400018822
400018827
400018832
400018837
400018842

**x% READIN-INPUT CARD LIST (CARD IMAGE) xxx

2

C1-18,3)
€1,19,3)
€1,20,3>
(1,21,-3)
Cl, 1,42
(1, 2,43
{1, 3,43
Clr &rdd
{1, S5,4)
(1lr Grd)
(1, 7,42
{1, B8,4)
Cls- 944D
(1,10,4)
(1lr11,4)
(1,12,4)
(1,13,4>
Clr14,4)
C1lr15,4)
(1l,16+4)
(1,174
(1-18,4)
(1,19,4)
{1-20,4)
1,21,4>
{1,22,4>
(1,233,432

C IFND 7 J26!5L_<.!

400020132
400020172
400020212
400020252

C IFNF 7 N5!7-25L_<V!

€400020532
C400020572
400020532
400020572
400020612
400020652

IFNDC1,12
IFNDC1-23
IFNDC1,3)
IFNDC1,4

IFNF{1-12
IFNF(1,2?
IFNF{(1,1>
IFNFC(1,2)
IFNFC1,3)
IFNFC1,4)

3

LT - CT ECON. (B>
CT ECON. - CL(B>
HL - AC - CL(B)>1
HL - AC - CL(B)2
IHX - SH(C)1

IHX - SH(CI2
SH(C)

SH - EV(CS

EV(C)

EV - IHX(CC>1

EV « IHX(C)>2Z

EV — IHX(C)>3
PUMP(C>

POFC(CY
POFC(CONNECT>(CO1
POFCC(CONNECT)(C)2
CTCC)

OFTLCC)

EV - OFT(C)

OFT - CT ECON.(CCO
OFT = CT ECON.CC)
CT ECON.(C)

CT ECON., - CT(B)
CT - CT ECON. (B>
CT ECON. ~ CLKB>
HL - AC - CL(B>1
HL - AC - CL<(BY2

1%33
1x23
1*x21
1%23

1%32
1*3 [+] 1 ox3
0%x33
O*23
Ox21
0x%x23

C NRTI 7 NS!;92 L-!6B=3
400020932 NRTIC1.1>
400020972 NRTI(1,2)
400021012 NRTI(1,3>
400021052 NRTIC1.4)

C IMTN 7 J26!1I1Y MiJt«!

400021332
400021340
400021348
400021356
400021364

IMTNC1,1D
IMTNC(?,1)
IMTN(7,12
IMTNC(S5,1)
IMTNC3,12

2 *x32
2 %8
2 *8
2 *8
ia3

PlUNN
AN

-
2
2
3
4
5

1
2

SUWN

4

MHWN

LRV RV L

5

=N

IR RPN

]

7

L R R N R T
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CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

LCARD

CARD
CARD
CARD
CARD

NG .
NO.
NO.
NO.
NO.
NO .
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO .
NO.
NC.
NO.
ND.
NO.
NO.
NO.
NO.
NO.

NOD.

NO.
NO.
NO.
NG .
NOD.
NO.
NO.
ND.
NO.
NO.
NO.
NO.
NC.
NO.
NO.
NG.
NO.
NO.

LT OO O T O T A O (O (O /(-1 (O ({1 Y O 1 |

451

452

453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
L72
473
474
475
476
477
478
479
480
481
482
483
484
485
486
4B7
488
489
490
491
492
493
494
495
496
497
498
499
500

1

400021372
400021412
400021452
c
400021732
C400021772
400021812
400021852
4000218%2
C400021932
400021972
€C400022012
e e
400022532
400022537
400022542
400022546
400022551
400022556
400022561
c X .
400022612
400022617
400022622
400022627
400022632
c
400022692
400022697
400022702
400022707
40002271¢
[ .
400022772
400022777
400022782
400022787
400022792
c ;
400023332
400023337
400023342
400023347
400023352
400023357
400023362
c
400023412
400023417
400023422

2

IMTNCL,2)
IMTNCL1-35)
IMTRC1,4)
MATEL
{1,1,13
C1,2-1
C1l,1,2)
Clr2-2)
C1,1,3>
C1,2,3)
(1,142
1-2,4)
SEL

¢ 1-,1-10
4 Gr1,12
¢ 11,121,120
¢ 15-,1,2)
¢ 20-,1-1)
¢ 25,1,
¢ 30-,1-10

4 1,1,.2)
C 6,1,2)
¢ 11-,2.2)
{ 16,1,2)
. 21,1,2)

1,1,3)
S5r,1,3)
11,1,3>
16,1,3)
21l,1,352

R aXateXal

Tr1rs4)
G6r1,4)
11,154
16,1-4)
2ls,1,4)
EL
1,1,1>
G6r1,12
11,1,13
16,1,1>
21r,1,13
26,1,1>
31,1,12

o aRatalaXelad"RalaXelakal

¢ 1-1-2)
L4 Gr1s2)
¢ 11.,1,2>

10%15

12*15

76.7
70.0
5.0
76.7
70.0
10.0
174.0

66.7
111.0
28.0
1.45
20.6

84.8
13.0
8.09
1.50

66.7
102.0
28.0
1.45
20.6

1.11-2
0.95-2
Q.90=-2
4.00-2
1.11-2
5.00-3
2.30-3

3.00-2
9.50-3

] 10%6 8
11ix21
9 12%6 9
1*33
1x32
ix4 & 1%B 6 19
1*8
1%3 6 1%7 & 1*x9
1*8
1*4 & 18 6 1x%x9
1%8
86.7 110.0
&5.7 13.3
110.0 30.0
86.7 110.0
6.7 13.3
76.7 36.7
S T70.0 71.0
?4.9 165.0
158.0 3.45
17.0 11.7
2.27 1.55
2.29 59.6
164.0 66.7
3.45 12.0
2B8.0 101.0
1.45 1.53
20.6
112.0 174.0
141.0 3.45
17.0 11.7
2.27 1.55
2.29 59.6
1.11-2 3.00-2
5.00-3 1.60-2
3.00-2 4,00-3
3.00-2 1.11-2
1.60=-2 0.95=-2
4,00-2 6.50-3
5.00-2 5.00-2
?.50-3 ?.50-3
2.50-3 2.50~2
6.40-3 1.50-2

1.50-2

#%% READIN~-INPUT CARD LIST (CARD IMAGE) *xx
4 5

L R R I R R N e N R N N RN EREXEREERR]

36.7
40.0
15.0
36.7
B6.7

31.1

&
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CARD
CARD
CARD
CARD
CARD
CARD.
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

.CARD
" CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
GARD

ND.
NO.
NO.
NO.
NO.
NO.
NO .
NO.
NO.
NO.
NO.
NO.
ND.
NO.
NO.
NO.
NO.
NO.
NO.
ND.
NO.

NO. -

NO.
NOD .
NO.
NO.
NG.
NO.
NO.
ND.
NO.
NO.
NO.
NO .
ND.
NO .
NG .
NO.
NO.
NO.
NO .
NO.
NO.
NO.
ND.
NO.
NG.
NOD.
NO.
NOD.

LT (VO VS (O T O 1 (VA O Y Y 1 1 )

501

302

503
504
5035
506
5Q7
508
509
510
511
512
513
S14
515
516
517
518
519
520
521
522
523
524
325
526
527
528
529
530
531
532
533
534
535
536
537
538
5339
540
541
542
543
544
545
546
547
548
549
550

c

c

C
C

k¥ READIN-INPUT CARD LIST (CARD IMAGE) =*#*x

1 2
400023427 ( 16-1-2)
400023432 ( 21,1,2)
400023492 ¢ 1,1,3>
400023497 ¢ 6,1,3)
400023502 ¢ 11.1.3>
400023507 ( 16.1-3)
400023512 (¢ 21,1,.3>
400023572 ( . 1-1-4)
400023577 ( 6.1,42
400023582 ( 11-1-4)
400023587 ( 16.,1,4)
400023592 ( 21,1-4)

TEL
400024132¢ 1-1,1-1)
400024137¢C 6,1,1,1)
400024142€C11,1,1-1)
400024147C16,1-1,1)
400024152¢21,1,1,1)
400024157(26,1,1-1)
400024162(31-1-,1-12
400024212¢ 1,1,2,1)

400024292( 1,1,1,22
400024297¢C 6-,1,1,2)
400024302(C11,1,1,-2
400024307C16,1,1,22
400024312¢21-,1-1,22
400024372¢ 1-1.,2,2)

400024452C 1,1,1,3)
400024457C 6,1,1,3)
400024462C11,1,1,3)
400024467(16,1,1,3)
400024472C21,1,1,3)
400024532¢C 1,1-2-,3)

400024612¢ 1-1-,1,4)
400024617(C &6,1,104)
400024622(C11,1,1,4)
400024627 C16,1,144)
400024632(21,1,1,4)
400024692C 1-1,2,4

MTLTI
400026132(1, 1-1)
400026142¢C1, 2,1
400026152(C1, 3,12
400026162(¢C1, 4,12

pPRAR

5.10-3
7.90-3

P.50-3
9.50-3
6.40~3
4.50-3
3.20-3

529.0
397.0
529.0
463.0
397.0
397.0
397.0
200.0

505.0
325.0
325.0
361.0
331.0
200.0

505.0
325.0
141.0
254 .0
505.0
200.0

505.0
325.0
325.0
361.0
331.0
200.0

N NN

?.50-3
2.50-2
1.50-2
3.20-3
6.40~3

463.0
397.0
529.0
397.0
397.0
397.0
529.0
*13 140.0

505.0

325.0

325.0

361.0

505.0
%23

487.0
325.0
361.0
177.0

*21

505.0

325.0

325.0

361.0

505.0
*¥23

4 5 6
5.10-3 3.20-3
7 .90~
9.50-3 3.00-2
$.50-3 6 -3
4.50-3 4.50-3
3.20~-3 3.20-3
3.00-2 9.50-3
$.50-3 2.70-2
1.50-2 3.00-2
5.10-3 3.20-3
7.90-3
397.0 397.0 397.0
397.0 529.0 529.0
355,0 140.0 529.0
397.0 397.0 397.0
529.0 463.0 397.0
397.0 397.0 397.0
150.0
200.0 =18 150.0
487 .0 469.3 280.0
325.0 325.0 325.0
141.0 361.0 397.0
254.0 177.0 148.0
505.0
L69.3 2B0.0 325.0
325.0 325.0 325.0
397.0 361.0 361.0
148.0 331.0 505.0
4B7.0 4LE69.3 2B0.0
325.0 325.0 325.0
141.0 361.0 397.0
254.0 177.0 148.0

505.0
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CARD
CARD

CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD.
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

NOD.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
ND.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NOD.
NO.
NO.
NO.
NO,
NG.
NO.
NO.
NO.
NO.
NO.
NG.
NO.
NO.
NO.
NO.
NO.
NO.
NOG.
NO.
NO.
NO.
NO.
NO.

L1 (A 1 T (T (T O (O O T O O O T O I I |

551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
s72
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
S92
593
594
595
396
5¢7
598
599
600

400026172(1, 5,1
4000261821, 6-1)
400026192(1, 7,12
400026202C1, 8,12
400026212¢1, 3,1
‘LQ0026222C1,-10,12
400026232(1-11,1>
400026242C1 12,1
400026252¢1,13,1)
400026262(1,14,1)
400026272C1,15,12
400026282(¢1,146,1)
400026292¢1,17,1)
400026302¢1-,18-1>
400026312¢1,19,1>
&£0002632201,20,1)
4000263321 ,21-1>
400026342¢1,22,12
400026352(1,23,1)
400026362(1,24,+12
400026372¢1,25,12
400026382(1,26.,1>
400026392¢1,27,1)
400026402¢1,28,1>
400026412¢1,2%9-,1)
400026422¢1,30-1)
400026432(1,31-1)
400026442(1,32,1)
400026532(1, 1,2)
400026542C1, 2,2
400026552(1, 3,20
400026572(1, 5.,2)
4£00026932C1, 1.3)
4£00026942(1, 2,3
400026952(1, 3,3
400026972(1, 5,3
400027332(1, 1.4
400027342C1, 2,4)
400027352(1, 3,4
400027372¢1, 5,4

c YHTI
400046932 ¢ 1, 1,
400046942 ( 1, 2.,
400046952 ¢ 1, 3.
400046962 ¢ 1, 4.
400046972 ¢ 1, 5.»
400046982 ¢ 1, 6+
400046992 C 1, 7.
400047002 ¢ 1, B,
400047012 ¢ 1, 9,

*x%x READIN-INPUT CARD LIST (CARD IMAGE) *xx

2
i
i
1
1
1
1
1
1
1
1
1
1
+
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
4
2
4
2
13
1
1>
1>
13
1>
13
1>
13

COQCOQCOOCO

L T T T S R N N |

[sNeNaleloRoRoRoNa)
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*¥x% READIN-INPUT CARDP LIST (CARD IMAGE) *xxx

1 2 3 4 5 ] 7 ]
CARD NO. = 601 400047022 ¢ 1,10,1) 0.0 =2
CARD NO. = 602 400047032 ( 1,11.,1> 0.0 *2
CARD NC. = 603 400047042 C 1,12,12 Q.0 *2
CARD NO. = 604 400047052 ( 1,-13,1) 0.0 =2
CARD NO. = 605 400047062 ( 1-14,1) 0.0 *2
CARD NO. = 606 400047072 ( 1,15.1> 0.0 *2
CARD ND. = 607 400047082 ¢ 1,16,1) 0.0 =2
CARD NO. = 608 400047092 ¢ 1,17, 0.0 =2
CARD NO. = &09 400047102 ( 1,18, 0.0 %2
CARD NO. = 610 400047112 ( 1,19,-1) 0.0 =2
CARD NO. = 611 400047122 ( 1-20.1) 0.0 =2
CARD NO. = 612 400047132 ¢ 1-21,1) 0.0 =2
CARD ND. = 613 400047142 ¢ 1,.22,.1) 0.0 =2
CARD NO. = 614 400047152 ( 1,.23,1) 0.0 %2
CARD NO. = 615- 400047162 ( 1,24,1) 0.0 x2
CARD NO. = 616 400047172 ¢ 1,25-1) 0.0 *2
CARD ND. = 617 400047182 ( 1-26-1) 0.0 *=2
CARD NO. = - 618 400047192 ( 1,27,1) 0.0 %2
CARD NO. = 61% 400047202 ( 1,28-,1) 0.0 *»2
CARD NO. = 620 400047212 ( 1,29,1) 0.0 =2
CARD NO. = 621 400047222 ( 1,30,12 0.0 *2
CARD NO. = 622 ’ 400047232 ¢ 1.31,1> 0.0 =2
CARD NO. = 623 400047242 € 1,.32,1) 0.0 *2
CARD NO. = 624 c
CARD NO. = 625 400047332 ( 1, 1,20 0.0 *2
CARD NO. = 626 400047342 ( 1, 2-20 0.0 x2
CARD NO. = 627 40DD4A7352 € 1, 3,2) 0.0 %2
CARD NO. = 628 400047372 ¢ 1, 5,20 0.0 *2
CARD NO. = 629 c ’
CARD NO. = 630 400047732 C 1, 1.3 0.0 %2
CARD NO. = 631 400047742 C 1, 2.3 0.0 *2
CARD NO. = 632 400047752 ¢ 1, 3.3 0.0 *2
CARD NO. = 633 400047772 C 1, 3.3 0.0 *2
CARD NODO. = 634 c
CARD NO. = 635 400048132 ¢ 1, 1,42 0.0 *2
CARD NO. = 636 400048142 ( 1, 2,42 0.0 *2
CARD NOQ. = 637 400048152 ( 1, 3-42 0.0 %2
CARD. NO. = 638 400048172 ¢ 1, 5,4 0.0 =2
CARD NO. = 639 c YTT1
CARD NO. = 640 400050932 ¢ 1. 1,.1> 0.0 %2
CARD NO. = 641 400050942 € 1, 2,12 0.0 *2
CARD NGO. = 642 400050952 ( 1, 3,1) 0.0 *2
CARD NO. = 643 400050962 ( 1, 4,13 0.0 *2
CARD NO. = 644 400050972 ¢ 1, 5,173 0.0 *2
CARD NO. = 645 400050982 ( 1, 6,12 0.0 =2
CARD ND. = 446 400050992 ( 1, 7,1 0.0 %2
CARD NO. = 647 400051002 ¢ 1, B,1) 0.0 =2
CARD NO. = 648 400051012 ¢ 1, 9-1) 0.0 %2
CARD NO. = 649 4000351022 ¢ 1,10.,1) 0.0 =2
CARD ND. = 650 400051032 ¢ 1,.11-12 0.0 *2
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*xx READIN-INPUT CARD LIST (CARD IMAGE> *x*x

1 2 3 & 5 [ 7 B
CARD NO. = 451 400051042 ¢ 1,22,1> 0.0 *2
CARD NO. = 652 400051052 ¢ 1,13,1) 0.0 *2
CARD NO. = 653 400051062 ( 1-14-1) 0.0 %2
CARD NO. = 654 400051072 ¢ 1,15,1) 0,0 x2
CARD NO. = 7655 400051082 ( 1,-16,1> 0.0 x2
CARD NO. = 656 - 400051092 .C 1,17,1) 0.0 *2
CARD NO. = 657 400051102 ¢ 1.,.18.1) 0.0 *2
CARD NO. = 658 400051112 ¢ 1,.19-1) 0.0 *2
CARD NO. = 659 400051122 ¢ 1,20-1> 0.0 %2
CARD NO. = 660 400051132 ¢ 1,21,1) 0.0 *2
CARD NO. = 661 400051142 ¢ 1,22,12 Q.0 %*2
CARD NO. = 662 400051152 ¢ 1,23,1> 0.0 *2
CARD NO. = 663 400051162 C 1,224,100 0.0 %2

. CARD NO. = 664 400051172 ¢ 1,25.1> 0.0 %2
CARD NO. = 665 400051182 { 1-26-,1) 0.0 *2
CARD NO. = 686 400051192 ( 1,.27.,1) 0.0 %2
CARD NO. = 667 400051202 ¢ 1,28,1> 0.0 #2
CARD NO., = 668 400051212 ¢ 1,29-.1> 0.0 *x2
CARD NO. = 669 400051222 ( 1,-30,.1> Q.0 %2
CARD NO. = 670 400051232 ( 1,31-,1) 0.0 %2
CARD NO. = 671 400051242 ( 1,32,1) 0.0 »2
CARD NO. = 672 c B ’

_ CARD ND. = 673 400051332 ¢ 1, 1,2) 0.0 *2
CARD NO. = 674 : 400051342 ( 1, 2,22 0.0 =2
CARD NOD. = 675 400051352 ¢ 1, 3.,.2) 0.0 =2
CARD NO. = 676 400051372 ¢ 1, 5,2) 0.0 =2
CARD NO. = 677 c
CARD NO. = 678 400051732 ¢ 1, 1,3) 0.0 2
CARD NO. = &7% 400051742 ( 1, 2,32 0.0 *2
CARD NO. = 680 400051752 ¢ 1, 3,3> 0.0 =2
CARD NO. = . 681 400051772 ¢ 1, 5.3) 0.0 s2
CARD NO. = 682 ¢ .

.CARD NO. = 683 400052132 ( 1, 1,40 0.0 =2
CARD NO,. = &84 400052142 ( 1r, 2,462 0.0 *x2°
CARD NO. = 685 400052152 ¢ 1, 3,4) 0.0 *2
CARD NO. = 686 400052172 ¢ 1, 5.4> 0.0 *2
CARD NO. = 687 c - TIiH
CARD NO. = 688 400054932 ¢ 1, 1.1 0.0 %2
CARD NO. = 689 400054942 ¢ 1, 2,10 0.0 =2
CARD NO. = &90 400054952 ¢ 1, 3,1) 0.0 *2
CARD NO. = 691 400054962 ¢ 1, 4,1) 0.0 =2
CARD ND. = 692 400054972 ¢ 1, 5-.12 0.0 %2
CARD NO. = 693 400054982 ¢ 1, 6,12 0.0 %2
CARD NO. = 694 400054992 ( 1, 7,12 0.0 *2
CARD NO. = 695 400055002 ¢ 1, 8,1) 0.0 *2
CARD ND. = 696 _ 400055012 ¢ 1, 9,1) 0.0 x2
CARD NO. = 697 400055022 ¢ 1,310,1) 0.0 »2
CARD NO. = 6%8 400055032 ( 1,11-1) 0.0 =2
CARD NO. = 699 400055042 ¢ 1,12.1) 0.0 *2
CARD NO, = 700 400055052 ¢ 1,13,1> 0.0 *2
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#*%% READIN-INPUT CARD LIST (CARD IMAGE) *x*x

1 2 3 4 5 ) 7 8

CARDP NO. = 701 4000355062 ¢ 1,114,712 0.0 =2
CARD NO. = 702 400055072 ¢ 1,15, CG.0 x2
CARD NC. = 703 400055082 (¢ 1,16,1> 0.0 =*2
CARD NO. = 704 400055092 ¢ 1.,17,.1» 0.0 *2
CARD NO. = 705 400055102 ¢ 1,18,1) 0.0 =2
CARD NO. = 706 400055112 ¢ 1,19-,1) 0.0 =2
CARD NO. = 707 400055122 ¢ 1,20,1> 0.0 '»2
CARD ND. = 708 400055132 ¢ 1,21.,1) G.0 =x2
CARD NOD. = 709 400055142 ¢ 1,22, 0.0 %2
CARD NO. = 710 400055152 ¢ 1,23,1) 0.0 =2
CARD NO. = 7121 400055162 ¢ 1,224,113 0.0 %2
CARD ND. = 712 400055172 ( 1,25-1) 0.0 =2
CARD NO. = 713 400055182 ( 1,26-1) 0.0 *2
CARD NO. = 714 400055192 ¢ 1,27-1) 0,0 *2
CARD NO. = 715 400055202 ¢ 1,28-1) 0.0 %2
CARD NO. = 716 400055212 ¢ 1.29-1) 0.0 %2
CARD NO. = 717 400055222 ( 1,.30,1) 0.0 %2
CARD NO. = 718 400055232 ( 1-31,1) C.0 *x2
CARD NO. = 719 400055242 ( 1,32,1) 0.0 =2
CARD NO. = 720 c

CARD NO. = 721 400055332 ¢ 1, 1,2> 0.0 =2
CARD NO. = 722 400055342 ¢ 1, 2,20 G.0 %2
CARD NO. = 723 400055352 ( 1, 3,22 0.0 %2
CARD NO. = 724 400055372 ¢ 1, 5,25 0.0 =2
CARD ND. = 725 c

CARD NO. = 726 400055732 ¢ 1, 1,.3> 0.0 %2
CARD NO. = 727 400055742 ( 1, 2,3> 0.0 =2
CARD NOD. = 728 400055752 ¢ 1, 3,3 0.0 =2
CARD NOD. = 729 400055772 ( 1, 5,32 0.0 *x2
CARD NO. = 730 c

CARD NO. = 731 400056132 C 1, 1,4 0.0 %2
CARD NO. = 732 400056142 ¢ 1, 2,4 0.0 %2
CARD NO. = 733 400056152 ¢ 1, 3,4 0.0 %2
CARD NO. = 734 400056172 C 1, 5,4 0.0 *x2
CARD NO. = 735 c TIT

CARD NO. = 736 . 400058932 ¢ 1, 1.1) 0.0 =*2
CARD NO. = 737 400058942 ¢ 1, 2,13 0.0 x2
CARD NO. = 738 400058952 ¢ 1, 3,1) 0.0 %2
CARD NQ. = 739 400058962 ¢ 1, 4,1) 0.0 %2
CARD NO. = 740 400058972 ¢ 1, 5,10 0.0 *2
CARD NO. = 741 400058982 ¢ 1, 6-1) 0.0 %2
CARD NO. = 742 400058992 ¢ 1, 7,12 0.0 %2
CARD NO. = 743 400059002 ¢ 1, 8,1 0.0 %2
CARD NO. = 744 400059012 ¢ 1, %2.1) 0.0 *x2
CARD NO. = 745 400059022 ( 1,10,1) 0.0 *2
CARD NO. = 746 400059032 ¢ 1,11-,1) 0.0 %2
CARD NO. = 747 400059042 ( 1,12,1) 0.0 %2
CARD NO. = 748 400059052 ( 1,13,12 0.0 *2
CARD NCO. = 749 400059062 ( 1,14,1> 0.0 %2
CARD NOD. = 750 400059072 ¢ 1-15,-1) 0.0 %2



*%x READIN-INPUT CARD LIST (CARD IMAGE) ##*x%

1 2 3 b 5 6 7 8
CARD NO. = 751 400059082 ¢ 1,16,1) 0.0 %2
CARD NO. = 752 400059092 ¢ 1,17-1) 0.0 %2
CARD NO., = 753 400059102. ¢ 1,18,1) 0.0 =2
CARD NO. = 754 400059112 ¢ 1,19,1) 0.0 *2
CARD NO. = 755 400059122 ¢ 1,20,13 0.0 *2
CARD NO. = 756 400059132 ( 1,21,1) 0.0 *2
CARD NO. = 757 400059142 ¢ 1,22,1) 0.0 %2
CARD ND. = 758 _ 400059152 ¢ 1,23,1) 0.0 *2
CARD NO. = 759 400059162 ¢ 1,24-,1) 0.0 *2
CARD NO. = 760 400059172 ¢ 1,25,1) 0.0 *2
CARD ND. = 761 400059182 ¢ 1,26-,1) 0.0 *2
CARD NO. = 762 400059192 ¢ 1,27,1) 0.0 *2
CARD ND. = 763 400059202 ¢ 1,28,1) 0.0 *2
CARD ND. = 764 400059212 ¢ 1,29,1> 0.0 *2
CARD NO. = 765 400059222 ¢ 1,30-1> 0.0 *2
CARD NO. = 766 ‘ 400059232 ¢ 1.31,1> 0.0 x2
: CARD NO. = 767 400059242 ¢ 1.32,1) 0.0 *2
: CARD NO. = 768 c . ‘
' CARD NO. = 769 400059332 ¢ 1, 1,2) 0.0 *2
_CARD NO. = 770 400059342 ¢ 1, 2,2) 0.0 *2
CARD NO. = 771 o 400059352 ¢ 1, 3,2) 0.0 *2
CARD NO. = 772 400059372 ¢ 1, 5.2) 0.0 *2
| CARD NO. = 773 c
L CARD NO. = 774 : 400059732 ¢ 1, 1,3) 0.0 *2
o CARD NO. = 775 400059742 ¢ 1, 2,3) 0.0 *2
- CARD NO. = 776 400059752 ¢ 1. 3,3) 0.0 *2
| CARD NO. = 777 400059772 ¢ 1, 5.3) 0.0 *2
CARD NO. = 778 c
CARD NO. = 779 400060132 ¢ 1, 1,4 0.0 *2
CARD NO. = 780 400060142 € 1, 2,4 0.0 *2
CARD NO. = 781 400060152 ¢ 1, 3,43 0.0 *2
CARD NO. = 782 400060172 ¢ 1, 5,4 0.0 *2
CARD NO. = 783 c
CARD ND. = 78B4 400062932 NCT 4
CARD NO. = 785 : ¢
CARD NO. = 786 400062933 IDCT 1 2 3 4
CARD NO..= 787 : c
CARD NO. = 788 400062943 MNCT 1 x4
CARD NO. = 789 . c
CARD NO. = 790 ‘ C400062953 IMCT 0 x4
CARD NO. = 791 c
CARD NO. = 792 LITERAL=5A4,NCARD=4
CARD NO. = 793 400062963 PRIMARY COLD TRAP
CARD NO. = 794 ) 400062968 SEC. COLD TRAP(AD
CARD .ND. = 795 400062973 SEC. COLD TRAP(B)
CARD ND. = 796 400062978 "SEC. COLD TRAP(C)
CARD NO. = 797 c CEPT '
CARD NO. = 798 400063013 (1, 1) 0.3%128
CARD ND. = 799 c CEPH
€ARD NO. = 800 400063413 (1, 1) 1.0x128
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*#¥x READIN~INPUT CARD LIST (CARD IMAGE) #x%

1 2 3 4 5 [ 7 8
CARD NO. = -801 c
CARD NO. = 802 C400063813 DHTOC(L) 2.2E-10 3.5E-1¢ SUGESTION FROM PNC
CARD NO. =" 803 400063813 DHTOC1) 3.0E~10 3.0E-10 '
CARD NOD. = 804 cC
CARD NO. = BOS cc / INPS /
CARD NO. = 808 cc
CARD ND. = 807 5000 1 NLOOPA 10
CARD NO. = 808 ) LITERAL=5A4,NCARD=10
CARD NO. = B80¢% ) 5000 - 2 {1, 1> PRIMARY AR GAS
CARD NO. = 810 5000 7 (1., 23 SEC. OF TANKC(A?
CARD NO. = 811 5000 12 (1, 3> SEC. OF TANK({B>
CARD NO. = 'B12 3000 17 1, 4 SEC. OF TANK(CY
CARD NO. = 813 3000 g2 (i, 50 EV{(A)
CARD NO. = 814 5000 27 (1, &2 SHCA?
CARD NO. = 815 5000 32 (1, 7 EV(B>
CARD NO. = 8146 5000 37 (1, 8) SH(B)
CARD ND. = B17 5000 42 (1, @) EV(C)
CARD NO. = 818 5000 47 (1,10 SH(C)
CARD NO. = 819 5000 52 IDNAC1) 1 2 3 4 2 2 3 3 4 &4
CARD ND. = 820 5000 62 NELACL) 18 0 %9
CARD ND. = 821 C
CARD NO. = 822 5000 72 ISVA(L C %10
CARD NO. = 823 c
CARD NO. = B24 s000 . 82 VAC(1) 870.0 130.2 x3
CARD NO. = 825 5000 86 VA(S) 20.0 21.0 20.0 21.0 20.0 21.0
CARD NO. = 826 c
CARD NO. = 827 5000 - 112WPURE(1,1> 1.94-3 1.13-3 0.0 %10
CARD NO. = 828 5000 132 IMTP(1) 21 O*9
CARD 'NO. = B29 5000  182HSATV(1,1> 1.00+20 %20
CARD NO. = 330 . 5000 202HIMPT(1,1> 5.16-6 5.16-6
CARD NO. = 831 ' 5000 204HIMPT(1i,2> .00 F.78-6
CARD NO. = 832 5000 208HIMPT(1-3> 0.00 ?.78-6
CARD NO. = 833 5000 208HIMPT(1,-4) 0.00 9.78-6
CARD NO., = 834 5000 210HIMPT(1.,.5> 0.00. l1.66~4
CARD NO. = 835 5000 212HIMPT(1,6) 0.00 1.66-4
CARD NGO. = 836 ’ 5000 Z214HIMPT(1.,7) 0.00 1.66~4
CARD NO. = 837 5000 216HIMPT(1,8> 0.00C 1.66-4
CARD NO. = 838 S000 21BHIMPT(1.,9> 0.00 1.66-4
CARD NO. = 839 5000 220HIMPT(1,.0> 0.00 1.66-4
CARD NO. = 840 C HYDROGEN CONCENTRATIONS IN EACH AR COVER GAS MUST BE GCHANGED )
CARD NO. = 841 5000 222 XH3(1> 5.41-4 2.10-5 %3 2.71-5 5.62-4 2.71-5 5.62-4
CARD ND. = 842 S000 230 XH3(10» 2.71-5 5.62-4
"CARD NO. = 843 S000 232 XH4<1l> 0.00 *10
CARD NO. = 844 : 5000 242 XT3(1> 5.16-9 4.31-12 *3 5.22~12 8.42-11 5.22-12
_CARD NO. = B4S 5000 249 XT3(9> 8.42~11 5.22-12 8.42-11
CARD NQ. = 846 - 5000 252 XT4(1) 0.00 *10
CARD NO. = 847 LITERAL=5A4,NCARD=18
CARD NO. = B48 S000 262 (1,.1,1> R/V=R/V MT(R/V)
CARD NO. = B49 5000 267 (1,.2,1) R/V MNT
CARD NO. = 850 5000 272 (1,.3,1)° R/V MT-R/V VT
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CARD
CARD
CARD
CARD
CARD
CARD

.CARD

CARD
CARD

"CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

*CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

NO.
NO.
NO.
NO.
NO .
NO.
NO.
NO.
NO.
ND.
NO.
NO.
NO.
ND .
NO.
NO.
NO.
NO.
NO.
NO.
NG.
NO.
NO.
NO.
NO.
NO.
NC.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NG.
NO.
NO.
ND.
NO.
NO.
NO.
NO .

‘NO.

NOL

NO.

NO.
NO.
NO.

LI L O ¢ O O (T (Y O (O O T | (T |

851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
a8e8
869
870
871
av2
873
874
875
876
877
878
879
880
8381
882
883
884
885
886
887
888
88y
890
891
89z
893
894
895
896
897
898
899
900

5000
5000

5000

5000
5000
000
5000
5000
5000
5000
3000
5000
3000
5000
5000
5000
5000
5000
5000
5000
€5000

- C

5000
5000
5000
5000
c
C5000
c
5000
5000
5000
5000
C
C5000
c

5000
€C5000

S000
c5000
c
C5000
c
c

277
282
287
292
297
302
307
312
317
322
327
332
337
342
347
1262
1462
1862
1872
2062
2082

2462
2467
2472
2477

2482
2862
2867
2872
2877

€882

x%x% READIN-INPUT CARD LIST (CARD IMAGE) **x

{1-4,1)
1,53,
(l.6,0)
C1l,7-1>
(1,8-,1>
(1,9,1)
(1,0,1)
(1-1,1>
C1,2-,1)
Cls3,1)
Cls4,2)
(lr5-1D
Clr6-10
C1,7,1)
C1l,8-1)
IFNAD
IFNAF
IMTACL1-1>
IMTACL,3D
MATELACL)
MATELAC(Z2)
SELA

C 2,1,1>
C &-,1-1)
(11-,1,1>
(16-,1-1)

( 1-2.1)
DELA

¢ 1-.1-1>
£ 6,1,1)
€1i-1,1)
{(16-,1,1)

¢ 1,2-1)
TELA

3262¢ 1,1-1,1)
3282¢ 1,2-,1,1)
3302¢ 1,1,2,1)
3322¢C 1,2,2-1)

4062

500022662
500022666

c

500022672
500022682
C

VMAG
(1,1

SARCI)
SARC(5)

AJBNT
AJBNH

RIV VT
R/V VT=V/T VALVE
CHA-PS TANK
PS TANK
PS TANK-HPS TANK
HPS TANK
HPS TANK-DECAY
DECAY TANK
DECAY-CG TANK
CG TANK
R/V-R/V MT(C LOOP>
R/V~R/V MTC(AR LOOP)
V/T VALVE-REDPUCER
REDUCER-C/V VALVE
C/V VALVE-C/B

1%x18

Ox%x18

1 7
0 4]
1 *18
517 1

o~
~
~N~
No
~o
o

4.0 5.
16.0 5.
110.0 9.

2.
&

N~
e
nwoo
OB
‘e
Moo

5.5

817 1s6.
5.00-3 1.90-2 6.00-3 1.90-2
3.40-3
2.50-2 3.40~3
6.00-3 3.90-3 3.90-3

$17 5.50-3

460.0%2 200.0#%#3 30.0%5 20.0%3 460.0%2 30.0%3

§17 30.0
200.0%*5S
§17 30.0

30.0%5 20.0%3 200.0%2 30.0%3

$17 8.60-2

36.0 47.0 x3

2.67 8.33-1 2.67 8.33-1 2.67
0.0 =10

.0 *10

8.33~1
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CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

NO.
NO.
NC.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NG.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NG.
NG.
NOD.
NG.
NO.

S N PO T (I 1 O (VA (T O O (O O A T T A 1 O |

01
902
903
P04
905
706
07
208
209
210
211
912
13
914
915
916
Q17
918
719
20
e21
922
923
924
925
926
927
928
929
930
@31
932
933
934
235
936
P37
938
939
940
941
?42

943

Ph4d
45
L
947
@48
949
250

1

*x* READIN-~-INPUT CARD LIST (CARD IMAGE)Y x*xxx
=

3

4

5

6

7

8

L R R R R I I I I L L I I I R I R R R R R R E  E T

500022692
c

500022702
500022732
500022762
s5o00227%2
500022822
500022852
500022882
500022912
500022942
500022972
[+

C TLAOS FDR OFT AND DUMP
500023002.

500023032
500023062
500023092
500023122
500023152
500023182
S00Q23212
500023242
500023272
500023302
500023332
500023362
500023392
500023422
500023452
500023482
500023512
500023542
500023572
c
500023602
c

500023612
500023642
5000235672
500023702
500023732
500023762
500023792
500023822
500023852
500023882
c
500023912
500023942

NTLA
ITLA
(1-1>
Cl-.2)
(1,32
(1,45
C1-,5)
1,6
(1,73
(1-3>
(1,92
(1-10)
TLAO

(1,1,12
(1-2-,1>
(1,1,2>
(1-2,2)
(1,1-3>
(1,2,3)
Cl-1-4>
(1-2,4)
{1-1,5>
€1,2,5)
C1-1,63
(1-2,62
C1,1,7)
C1,2,7)
C1-1,8>
(1,2,8)
Clr,1,9)
C1-2,9)
(1,1-,10)
{1,2,10>

NWPG
IWPG
1,1
(1,2>
{13
(1,4
{1,5)
£1,6)
(1,73
(1,8 .
(1.9
(1-102
WPURGO
(1,1-1>
(1,2-1)

MRPpRRRBRRaRE B

*1

0

TANK MUST

529.0
240.0
529.0
240.0
529.0
240.0
529.0
240.0
529.0
240.0
529.0
240.0
529.0

- 240.0

529.0
240.0

529.0

240.0
529.0
240.0

1 *1

MN BPRPPHRApPpRR

0

BE CHANGED
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CARD
CARD
CARD

CARD:

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

‘CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

ND.
NO.
NO.
NOD.
NO.
NO.
NQ.
NO.
NO.
NQ .
NO.

NOD.

NO.
NQ.
NO.
NOD.
NO.
NO.
NO.
NG .
NO.
NO .

NOD.

NO.
NO.
NO.
ND.
NO.
NO.
NO.
NO.
NO.
NG .
NO.
NG.
NO.
NO.
NO.
NO.
NO.
NO.
NO.,
ND.
NO.
NO .
ND.
ND.
NO.
NO.
NO.

IRV (OO T T TN 20 2T O T (2 O O (O (O 1

251
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
L rard
978
279
980
981
982
983
984
985
986
987
988
989
90
991
992
993
994
995
996
997
998
999
1000

1

P N N N R R N N R R

~

500023972
500024002
500024032
500024062
500024092
500024122
500024152
500024182
500024212
500024242
500024272
500024302
500024332
500024362
500024392

500024422

500024452
500024482
c .

500024512
c

500024522
500024552
500024582
500024612
500024642
500024672
500024702
500024732
500024762
500024792

500024822
500024852
500024882
500024912
500024942
S00024972
500025002
500025032
500025062
500025092
500025122
500025152
500025182
500025212
500025242
500025272

- 500025302

.5000253532

(1,1,27
Clr,2,23
(1-1,3
C1l,2,3
Clelerdd
(l,2,4)
(1-,1-5)
Cl,2,5)
Clr,1r,6)
£1,2,6)
C1,1.,72
(1r,2,7)
{1,1.8)
€1,2,8)
€1,1,9)
Clr,2,9)
(lr1,100
1,2-,100

NHING
IHING
(1,12
1,272
1,32
(1,42
(1,52
(1,6
1,72
1,82
(1,9
1,107
HINGO
(1-,1,1)
(1-2-1)
(1,1.2>
(1,2,2)
C1,1-3)
{(1,2,3)
{(1,1,4)
Cir2,4)
$1,1,5)
{1,2,52
(1-1-62
{1,2,6)
$1,1,7D
€1,2.,7>
(1,1.,8>
(1,2-8)
1.1,9)
1,2,9)

2

3

W oWu
I i 1
[V T Y|

O0U0UOOOOOCOUOMOHOHMO

L T T T T T R S R T T Y N T B I |

*10

RRRPRRERPBHREPBEN B 00000000000 ONONCOND

~1.00=-5
.00
-1.00-6
©.00
-1.00-6
0.00
-1.00-6
0.00
~1.00-6
0.00
«1.00-6
Q.00
~-1.00-6
0.00
-1.00-6
0.00
-1.00-6
‘0.00

4

*%% READIN-INPUT CARD LIST (CARD IMAGE> =*xx
5

)

7
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*¥x* READIN-INPUT CARD LIST (CARD IMAGE) #*x*

1 2 3 4 5 & 7 8
CARD ND. = 1001 500025362 (1,1,10) ~1.00-6
CARD NO. = 1002 500025392 (1,2,107 0.00
CARD NO. = 1003 ¢ FFAL
CARD ‘NO. =.1004 500025422 ¢ 1) 1.0 =10
CARD NO. = 1005 - c FFAL2 .
CARD NO. = 1006 : 500025432 ¢ 1> 1.0 =10
CARD NO. = 1007 c
CARD NO. = 1008 . cc
CARD NO. = 1009 cc s INPS /
CARD NO. = 1010 cC
CARD "NO., = 1011 46000 1 NCV 0
CARD NO. = 1012 ce ‘
"CARD NO. = 1013 cc / INPT /
CARD NO. = 1014 c.
CARD NO. = 1015 . 7000 1 NIHX
CARD NO. = 1016 LITERAL=5A4,NCARD=3
CARD NO. = 1017 7000 2 (1.1 IHXCA?
"GARD NO. = 1018 7000 7 (1,27 IHX (B>
CARD NOQ. = 1019 7000 12 (1.3 IHX(C)
CARD NO. = 1020 7000 52 IIHX(1>» 1 =3
CARD NO. = 1021 7000 62 JIHXC1Y 2 3 &4
CARD NO. = 1022 7000 72 MIHX(1> 30 =x3
CARD NQ. = 1023 7000 82 MATIHX(1> 1 =3
CARD NO. = 1024 7000 92 SIHXC(1) 1200.0 =*3
CARD NO. = 1025 ° . 7000 102 PIHXC(1)  1.20-3 %3
CARD NO. = 1026 c
CARD NO. = 1027 7000 192 NTIHX 1 %3
CARD NO. = 1028 c ’ ITIHX
CARD NO. = 1029 7000 202 (1,.1> 1
CARD NO. = 1030 7000 232 (1.2) 1
CARD NO. = 1031 7000 262 (1,3) 1
CARD ND. = 1032 c TIHI1O
CARD NO. = 1033 7000 502 ¢l,1.1) 529.0
CARD NO. = 1034 7000 532 (1,.2.1> 240.0
CARD NO. = 1035 7000 562 (l,1.2) 529.0
CARD ND. = 1036 7000 592 (1,2,2) ~240.0
CARD NO. = 1037 7000 622 (1,1,3> . 529.0
CARD NO. = 1038 7000 652 (1.2,3) 240.0
CARD NO. = 1039 . c TIHIZ20
CARD NO. = 1040 . 7000 1102 (1,1,1> 397.0
CARD NO. = 1041 7000 1132 (1,2,1) 210.0
CARD NG. = 1042 7000 1162 (1,1.,2> 397.0
CARD ND. = 1043 7000 1192 (1,.2.2? 210.0
CARD NO. = 1044 . 7000 1222 (1,1.3) 397.0
CARD NO. = 1045 7000 1252 (l1.2.3) 210.0
CARD NO. = 1046 c TIHJ10
CARD NO. = 1047 7000 1702 (1.,1,1) 325.0
CARD NO. = 1048 7000 1732 (1-2.1> 200.0
CARD NO. = 104% . 7000 1762 (1-.1-.2) 325.0
CARD NO. = 1050 7000 1792 (1,2,2) = 200.0



*x%x READIN-INPUT CARD LIST (CARD IMAGE) wx*xx
4

1051 7000 1822 (1-1.3) 325.0

CARD ND. =
CARD NO. = 1052 7000 1832 (1,.2,.3) 200.0
: CARD NDO. = 1053 c TIHJ20O
; CARD NO. = 1054 7000 2302 (1,1-,1) 505.0
: CARD NO, = 1055 7000 2332 (1-,2,-1D 205.0
- CARD NO. = 1056 7000 2362 (1,1.2) 505.0
] CARD NO. = 1057 ‘ 7000 2392 (1,2.,2) 205.0
: CARD NDO. = 1038 7000 2422 (1,1.3) 505.0
: CARD NO. = 1059 7000 2452 ¢1.,2,33 205.0
i © CARD ND. = 1060 ’ ce
CARD NO. = 1061 ce INKDOIEBREOERRFEHROMWMERE oFI
CARD NO. = 1062 ce
: CARD NO. = 1063 7000 2902 OF1L : 2.5
; CARD NO. = 1064 cc
; CARD ND. = 1065 cc 7/ INP8 /
f CARD NO. = 1066 ccC
: CARD NO. = 1067 8000 1 NSG 3
: " CARD NO. = 1068 LITERAL=5A4,-NCARD=3
' CARD NO. = 1069 8000 2 NMSG(1,1)STEAM WATER SYSTEM(A)
CARD NO. = 1070 8000 7 NMSGC1,2)STEAM WATER SYSTEM(B»
CARD ND. = 1071 8000 22 NMSG(1,.3>STEAM WATER SYSTEMKCC)
CARD ND. = 1072 8000 52 IDSGC1) 2 3 4
| CARD NO. = 1073 8000 62 NELSG(1? 2 %3
A CARD ND. = 1074 8000 72 VSG(1) 116.7 *3
- CARD NO. = 1075 . [
? CARD NO. = 1076 8000 102 NQSW(1> 114 =3
CARD NO. = 1077 8000 112 CTS(.1.1) 0.0 123.0 168.0 291.0 411.0
CARD NO. = 1078 80C0 117 CTSC 1-1) 534.0 579.0 702.0 822.0 45.0
CARD NO. = 1079 8000 122 CTSC 1,1) 990.0 1138.0 1258.0 1406.0 1451.0
CARD NO. = 1080 8000 127 CTS{ 1-.1> 1599.0 1719.0 1867 .0 1212.0 2060.0
CARD NO. = 1081 8000 132 CTS¢ 1,1) 2180.0 2328.0 2373.0 2521.0 2641.0
CARD NO. = 1082 _ BO00 137 CTSC 1,1) '2789.0 2834.0 2982.0 3102.0 3250.0
CARD NO. = 1083 8000 142 CTSC 1,1 3295.0 3443.0 3563.0 3711.0 3756.0
CARD NO. = 1084 : BOOO 147 CTSC 1,1) 3904.0 4024.0 4172.0 4217.0 4365.0
CARD NO. = 10B5 8000 152 CTS¢ 1.1) 4485.0 4633.0 4678.0 4826.0 4946 .0
CARD NO. = 10Bé 8000 157 CTS( 1.1> 5094 ,0 513?.0 5287 .0 5407 .0 5555.0
CARD NO. = 1087 BOOO 162 CTS{¢ 1-1) 5600.0 5748.0 5868.0 6016.0 6061.0
CARD NO. = 1088 BOOD 167 CTS{ 1,12 6209.0 6329.0 &477.0 6522.0 6670,0
CARD NO. = 108%9 8000 172 CTSC 1,1) &790.0 6938.0 £983.0 7131.0 7251.0
CARD NO. = 1090 8OO0 177 CTSC¢ 1,12 7399.0 T444.0 7592.0 7712.0 7860.0
CARD NO. = 1091 8000 182 CTSC 1.1) 7905.0 B0S53.0 8173.0 8321.0 8366.0
CARD NO. = 1092 8000 187 CTSC 1,10 B514.0 8634.0 8782.0 BB27.0 8975.0
CARD NO. = 1093 8000 192 CTSC 1-1D o095.0 P243.0 ¢288.0 9436.0 9556.0
CARD NO. = 1094 8000 197 CTSC 1.1 9704.0 9749.0 $897.0 10017.0 10165.0
CARD NO. = 1095 , 8000 202 CTSC 1,1 10210.0 10358.0 10478.0 10626.0 10671.0
CARD NO. = 1096 8000 207 CTSC 1-,1> 10819.0 10939.0 11087.0 11132.0 11280.0
CARD ND. = 1097 8000 212 CTSC 1,10 11400.0 11548.0 11593.0 11741.0 11861.0
CARD NO. = 1098 BORO 217 CT5¢ 1.1) 12009.0 12054.,.0 12202.0 12322.0 12470.0
CARD NO. = 1099 8000 222 €TSC 1,-,1) 12515.0 12663.0 12783.0 12931.0 12981.0
CARD NO. = 1100 8000 312 CTSC 1,12 0.0 123.0 168.0 291.0 411.0
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CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

NO.
NO.
NO.
NO.
NO.
NQ.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.

_NO.

NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO .
NOD.
NG.
NO.
NO.
NO.
NQ.
NO.
NO.
NO.
ND.
NO.

FE I I O 1T VY VT 2 GO T T T

1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126

1127 .

1i28
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139

1140

1141
1142
1143
1144
1145
1146
1147
1148
1149
1150

A R R I R R I I R I I T IR I R T T

8000
8000
8000
8000
8000
8000
8000
B00O
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
BO0O
. 8000
8000
8000
8000
8000
8000
8000
8000
8000
80090
8000
8000
8000
8000
8000
8000
8000

1

317
322
327
332
337
342
347
352
357
362
367
372
377
382
387
392
397
402
407
412
417
422
512
517
522
527
532
S37
s542
S47
552
557
562
567
572
577
582
587
592
597
602
607
612
617
622
2112
2312
2512

CTS ¢
CTs¢
CTs<(
CTS(
CTS(
CTS(
CTs¢
CTS(
CTS<(
CTS(C
CTS(
CTs<(
CTs¢
CTSs(
CTs ¢
CTS(¢
CTS(C
CTS¢
CTS(
CT5¢(¢
CTs(
CTS¢
CTs¢
CTs(
CTs(
CTS (¢
CTS¢
CTS(
€Ts5¢
cTs¢
CTs¢(
CT3(
CTS¢
CTSs¢
CTS(
CTS¢
CTS¢C
CTe(
CTS(
CTs(

LTS(

CTS(
LTS (C
CTS(
CTS¢
XTS5¢
XT5¢
XT5¢

P4

1-1)
1,13
1,13
1,13
1,13
1,15
1,13
1,13
1,1
1,1>
1,12
1,1>
1,1>
1,12
1.1
1,10
1,12
1,1)
1,10
1-1)
1,13
1,10
1,12
1,12
1,13
1,15
1,12
1,12
1,15
1,1
1,12
1.1
1,10
1,13
1,1
1.1
1r.12
1,10
1,13
1,17
1,12
1r12
1,173
1,10
1,12
1-1)
1,23
1,3>

LITERAL=5A4,NCARD=6
8000 4112 NAMESG

534.0 579.0
$90.0 1138.0
1599.0 1719.0
2180.0 2328.0
2789.0 2834.0
2295.0 3443.0
3904.0 4024.0
4485.,0 4633.0
S0%4.0 5139.0
5600.0 S748.0
6209.0 6329.0
6790.0 6938.0
7399.0 7444.0
7905.0 8053.0
8514.0 8634.0
PO95.0 9243.0
9704.0 9749.0
10210.0 10358.0
10819.0 10%39.0
11400.0 11548.0
12009.0 12054.0
12515.0 12663.0
0.0 123.0
534.0 579.0
$90.0 1138.0
1599.0 1719.0
2180.0 2328.0
2789.0 2834.0
3295.0 3443.0
3904.0 4024.0
44B5.0 4633.0
5094.0 5139.0
5600.0 5748.0
6209.0 6329.0
6790.0 6938.0
7399.0 7444.0
7905.0 8053.0
B514.0 8&34.0
$095.0 9243.0
9704.0 9T749.0
10210.0 10358.0
10819.0 10939.0
11400.0 11548.0
12009.0 12054.0
12515.0 12663.0
0.00 %114
0.00 %114
¢.00 114
EVCA)

IA

702.0
1258.0
1867.0
2373.0
2982.0
3563.0
4172.0
4678.0

5287.0

5868.0
6477.0
6983.0
7592.0
8173.0
8782.0
$288.0
$897.0
10478.0
11087.0
11593.0
12202.0
12783.0
168.0
702.0
1258.0
1867.0
2373.0
2982.0
3563.0
4172.0
467B.0
5287.0
5868.0
64TT.0
69B3.0
7592.0
8173.0
8782.0
9288.0
9B%7.0
10478.0
11087.0
11593.0
12202.0
12783.0

*#*% READIN-INPUT CARD LIST (CARD IMAGE) *xxx
z h

5

822.0
1406.0
1912.0
2521.0
3102.0
3711.0
4217 .0
4826.0
5407.0
6016.0
6522.0
7131.0
7712.0
8321.0
8827.0
P436.0
10017.0
106246.0
11132.0
11741.0
12322.0
12931.0

291.0

822.0
1406.0
1912.0
2521.0
3102.0
3711.0
4217 .0
4826 .0
5407 .0
6016.0
6522.0
7131.0
7712.0
8321.0
8B27.0
P436.0
10017.0
10626.0
11132.0
11741.0
12322.0
1293%1.0

é

945.0
1451.0
2060.0
2641.0
3250.0
3756.0
4365.0
4946 .0
5555.0
6061.0
6670.0
7251.0
7860.0
8366.0
BG75.0
#556.0

10165.0
10671.0
11280.0
11861.0
12470.0
12981.0

411.0

945.0
1451.0
2060.0

2641.0°

3250.0
3756.0
4365.0
4946.0
3555.0
6061.0
6670.0
7251.0
7860.0
B366.0
8975.0
?556.0
10165.0
10671.0
11280.0
11861.0
12470.0
12981.0

7
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CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

CARD '

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

CARD

CARD

NO.
‘NO.

NC.
NO.
NO.
NO.
NO.
NO.
NO.

NO.

NO.
NO.
NO.
NO.
NO.
NO.
NO .
ND.
NO.
NO.
NO.
NO.
NO.
NO .
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NOD.
NO.
NO.
NO.

NO.

NO.
NO.
NO.
NO.
NO.
NOD.
NO.
NO.
NOD.
NO.
NO.
NO.
NO.

FO T I L O O O T O [T O T T 20 11OV VA |

1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1lis1
1182
1183
1184
1185
1186
1187
1188
i18%9
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200

8000

. BOOO

c

8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000

8000

4117 NAMESG
4162 NAMESG
4167 NAMESG
4212 NAMESG
4217 NAMESG
4612MATSGCL1,1D
4622MATSGC(1,20
4632MATSG(1,3)
4712SELSG(1-1)
47228ELSG(1,2)
4732SELSG(1,3)
4B12DELSGC(L,1D
4B22DELSGC(Ll,2)
4832DELSG (1,3

5312 NDHX

LITERAL=5A4,NCARD=3

o0 O 0 o 0

8000
8000
8000
8000
8000
8000

8000

SI13INMDHXC(1-1)
S31BNMDHX(1,2)
S523NMDHX(1,3)
S3631IDDHA (LY
S373NELDHX (1>
QDHX

5383 (1.1
5403 IMTDC(1)

NAMDHX

LITERAL=5A4,NCARD=3

C

¢

c

c

8000
8000
8000

8000
8000
8000

8000
8000
8000

8000
8000
8000

8000
8000
8000

5413 (1-1-1D
S463 (1,1.22

5513 (1,1,3)

MATDHX
5913 (1,12
5923 (1,22
5933 (1,32

SELDHX
5013 (1.-12
6023 (1,23
6033 (1,.3>

DELDHX
6113 (1,12
6123 (1,23
6133 (1.3>

TELDHX
6213 (1,1-1>
6223 (1,2,12
6233 (l-,1,2?

SH{AD
EV(B?
SH(B)
EV(C)
SHCC?

o O O

8.00+2
8.00+2
8.00+2
z.80-3
3.80-3
3.80-3

3

IRACS (A
IRACS (B>
IRACS(CO

2 3 4
1 i 1
27 .6 *6

ASCCAD
A/C(BY
AfCCC)

1
1
1

140,0
140.0
140.0

2.6-3
2.6-3
2.6-3

505.0
205.0
505.0

[EgRye

42342
4.23+4+2
4.23+2
3.50-3
3.50-3
3.50-3

*%% READIN-INPUT CARD L1IST (CARD IMAGE) **%
3 5

[ 7 8
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*¥xx READIN-INPUT CARD LIST (CARD IMAGE) xx*x

i 2 3 & 5 &
CARD NOQ. = 1201 BO0O 6243 (1,2,22 205.0
CARD NO. = 1202 8000 6253 (1,1.3). 505.0
CARD NO. = 21203 8000 6263 (1.2,3) 205.0
CARD NO. = 1204 ¢ ‘
CARD NO. = 1205 8000 6413 BKAI 0.0
CARD NG. = 1206 8000 6414BJHSG(1,12 0.0 0.0
CARD NO. = 1207 B000 6424BJHSG(1.2) 0.0 0.0
CARD NO. = 1208 8000 6434BJHSG(1,3) 0.0 .0
CARD NO. = 1209 C
CARD NO. = 1210 8000 6514 NTSG 1 %3
CARD NO. = 1211 ¢’ . -ITSG
CARD NO. = 1212 8000 6524 (1,1) 1
CARD NOQ. = 1213 BO0O 6554 (1,12 -1
CARD NGO. = 1214 8000 6584 (1,12 1
CARD NO. = 1215 [
CARD NO. = 1216 c TELSG
CARD ND. = 1217 8000 6824 (1-1-1,.12 386.0
CARD NO. = 1218 8000 6854 (1,2,1.1) 150.0
CARD NO. = 1219 8000 6884 (1-1-2-1) 494 .0
CARD NO. = 1220 8000 6914 (1i,2,2-,12 200.0
CARD NO. = 1221 BOOO 7424 (1-1,1-.22 386.0
CARD NO. = 1222 BO0OO 7454 (1,2,.1.22 150.0
CARD NG. = 1223 8000 7484 (1,1,2,22 494 .0
CARD NO. = 1224 8000 7514 (1,2,2,20 200.0
CARD NO. = 1225 8000 8024 (1,1,1,30 386.0
CARD NO. = 1226 8000 B8OS4 (1.2,1,.3) 150.0
CARD NO. = 1227 8000 8084 (1,1,2,3) 494 .0
CARD NO. = 1228 8000 8114 (1,2,2-32 . 200.0
CARD NO. = 122% c
CARD NO. = 1230 . 800012824 NaQWV 1 *3
CARD NO, = 1231 c 1awv
CARD NO. = 1232 ' BOOD12834 (1,1) 1
CARD ND. = 1233 800012864 (1.,2) 1
CARD NO. = 1234 - 8000128B%4 (1,.3) - 1
CARD NO. = 1235 c
CARD NO. = 1236 [ awvo
CARD NO. = 1237 800013134 (1,1,1> 6.61-4
CARD NO, = 1238 800013164 (1,2-1) 1.35-3
CARD NO. = 1239 B0O0O013194 (1,1,2) 6.61-4
CARD 'NC. = 1240 800013224 (1,2,2) 1.35-3
CARD NO. = 1241 BOO0O13254 (1,1,3) &6.61-4
CARD NO. = 1242 : 800013284 (1,2,3) 1.35~3
CARD NO. = 1243 C 0O FILM EFFECT
CARD NO. = 1244 800013734 OFE 0.6
CARD NO. = 1245 Ce
CARD NO. = 1246 ceC / INPY /
CARD NO. = 1247 cC
CARD NO. = 12438 2000 1 NROM 12
CARD ND. = 1249 LITERAL=5A4,NCARD=12
CARD NOD. = 1250 92000 2 (1,1 " R/V ROOM
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CARD
CARD
CARD
CARD
CARD
CARDP
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

‘CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

‘CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

‘CARD

CARD
CARD

.CARD

CARD
GARD
CARD
CARD
CARD

NOD.
NO.
NO.
NO-.
NO.
NO.
NO.
NO.
NO.
NO.
NOD.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO .
NO.
ND.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.

NO.

NO .

NO.,

NO.
NO.
NO.
NO.
NO .
NO.
NO.
NO.
NO.

NO..

[T 1 T A T (GO A T o

1251
1252
1253
1254
1255
1256

1257

1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
128%
1286
1287
1288
1289
1290
1291
1292
1293
1294
1293
1296
1297
1298
1299

1300

1

¥ %

2

* READIN-INPUT CARD LIST (CARD IMAGE)> **x
3 & 5 -] 7 8

e T L R R R A A I R I R A N A N LI I B B A A A A L

2000
9000
000

9000
000

000

9000

9000
000
9000
9000

7
12
17
22
27
32
37
42
47
Se
57

(1,2>
(1,3
(1,4
(1,53
(1,63
1,72
{1-8>
1,9
1,100
{1,115
{1,12)

PRIMARY NA LOOP(A>
PRIMARY NA LOOP(B>
PRIMARY NA LOOP(C)O
1CTNZ2

c/v AIR ROOM 1
PRIMARY AR ROOM 1
ZHAIKAN ROOMC(AD
2HAIKAN ROOMCC)S

SG ROOMCAD

SG ROOMCB)

SG ROOMCCY

c PERGE PLAN AND FLOW RATE MUST BE CHECKED 11
C LEAKAGE RATE AND PLAN MUST BE CHECKED ||

000
000
000
000
20060
2000
2000
2000
9000
000
000
?000

000
2000
000
2000
2000
000
000
000
2000
9000
9000
2000
c X
9000
C

000
000
000
c

Q00
9000
2000
000

102
107
112
117
122
iz7
132
137
142
147
is52
157

202
207
212
217
222
227
232
237
242
247
252
257

302
322

327
332

‘342

367
352
357

IRFC1-1D
IRFC1i,22
IRFC1,3>
IRF(1,43
IRFC1,53
IRFC1,6)
IRFC1,7)
IRF(1-8>
IRFC1,92
IRF(1-10)
IRF(1,-11)
IRF(1,-12)

IRL(1-12
IRLC1,2?
IRLC1,3D
IRL{1,4)
IRLCL,5D
IRLC1,6)
IRL(C1,7)
IRL(1,8)
IRLC1,9)
IRLC1-,100
IRL(1,11)
IRL(1,12)

BERM(1)}

VRM(1)
VRM(&D
VRM(11)

NSFR¢1,1)
NSFR(1,2)
NSFR(1,3)
NSFRC1,4)

+]
21
21
21
o
7 21
L]
0
o]
0
0
0
&
&
]
]
o]
o]
Q
o]
3]
(4]
o
[+)
0.8 =12

1.61E3 4,.1BE3 6.43E3 3.96E3 10.8
8.0E4 6.0E2 2.18E3 2.26E3 1.05E4
9.96E3 1.05E4

1 .
114
114
114
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CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

"CARD

CARD
CARD
CARD
CARD
CARD

"CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

_ CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

NO.
NO.
NG.
NO.
NC.
NO.
NG.
NO .
NOD.
NO .
NOD.
NO.
NO.
ND.
NG .
NO.
NG.
NO.
NC.
NO.
NO.
NG,
NO.
NG.
NO.
NO.
NG.
NO.
NO.
NO.
NG .
NG.
NO.
NO.
NO.
NO.
NO.
NG.
NO.

NO ..

NO.
NO.
NO.
NO.
NO.
NO.
ND.
NO.
NO.
NO.

LI T | {1 (O T (OO {1

LI T 1 T T O 1§

Hofbwwou oM munu

1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
i318
1319
i3z20
1321

1322

1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350

i

*%% READIN~INPUT CARD LIST (CARD IMAGE) xxx*
2 S

3

4

&

7

i I R R I I T R I I R R I T I I T R T T T i,

2000
2000
2000
9000
2000
?000
?000
2000

2000
9000
f000
‘2000
000
9000
9000
9000
000
000
9000
2000
c
c
9000
c
2000
9000
000
Q00
2000
9000
000
2000
9000
2000
9000
9000
2000
000
9000
000
9000
9000
000
9000
000
2000
2000
c
9000

362
367
37z
377
382
387
392
397

442
447
452
457
462
467
472
477
482
487
492
497

542

1542
1547
1552
1557
1562
1567
1572
1877
1582
1587
1592
1597
1602
1607
1612
1617
1622
1627
1632
1637
1642
1647
1652

2542

NSFR(1,-5)
NSFR(1,.6)
NSFR(1.,7)
NSFR(1.,8)
NSFR(1,-9)
NSFRC1,-0)
NSFR(1,-1)
NSFR(1,2)

NSLR(1,1)
NSLR(1.2)
NSLR(1,.3>
NSLR(1,42
NSLR(C1,5>
NSLRC1-63
NSLRC1,-72
NSLRC1,8)>
NSLRC1,%9>
NSLRCL,0)
NSLR(1,-1)
NSLR(1-2)

T CTF

~

1-1-1)

[4 1-,1-,2)
< &rla2)
C 11,1-2
¢ 16,1,2>
¢ 21,1,2)
¢ 26+,1,2)
¢ 31-,1-,2)
€ 36,1.2)
C 41,1,.2)
C 46,1,2)
¢ 531,1,2)
C 56,-1.,2)
 51-,1-22
C 66,120
 71,1,2>
C 76,r1,2)
¢ B1,-1.2>
( 86,1-2)
 91,1.,2)
C 96,1,2)
(101-1,2>
(106,1,2)
{111,1,2>

¢ 1,.1,.33

RRAPEBARRQ

B RS B RS S

14 . 114
14
14
14
0.0
¢.0 123.0
534.0 579.0
ee0.0 1138.0
15992.0 1719.0
2180.0 2328.0
2789.0 2834.0
3295.0 3443.0
3904.0 4024.0
4485.0 4633.0
5094.0 5139.0
5600.0 5748.0
6209.0 6329.0
6790.0 6938.0
7399.0 7444.0
7905.0 8053.0
8514.0 8634.0
9095.0 9243.0
9704.0 9749.0
10210.0 10358.0
108192.0 10939.0
11406.0 11548.0
12009.0 12054.0
12515.0 12663.0
0.0 123.0

168.0
702.0
1258.0
1867.0
2373.0
2982.0
3563.0
&4172.0
4678.0
5287.0
586B.0
6477 .0
6983.0
7592.0
8173.0
8782.0
92E88.0

9897.0

10478.0
11087.0
11593.0
12202.0
12783.0

168.0

291.0

822.0
1406.0
1i912.0
2521.0
3102.0
3711.0
4217.0
4826.0
5407.0
6016.0
6522.0
7131.0
7712.0
8321.0
8827 .0
9436.0
10017.0

10626.0 .

11132.0
11741.0
12322.0
12931.0

291.0

411.0

45.0-

1451.0
2060.0
2641.0
3250.0
3756.0
4365.0
L4P4L6.0
5355.0
6061.0
6670.0
7251.0
7860.0
B366.0
B975.0

9556.0

10165.0
10671.0
11280.0
11861.0
12470.0
12981.0

4£11.0



—9LI—

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

CARD’

CARD
CARD
CARD
CARD

‘CARD

CARD
CARD

NO.
NO.
NG .
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NG .
NO.
NO.
NO.
NO.
NO.
ND.
NO.
NO.
NO.
NG .
NG .
NO.
NO.
NO.
NO.
NO.
NC.
NO.
NO .
NO.
NO.
NO.
NO.
NO.
NO.

-NO.

NO.
NO.
NG.
NC .
NO.
NO.
NO.
NO .
NQ.
NO.
NO.
NC.
NO.,

L T 1 S (O (I 1 1 (O O O O | T (O (O A - I

1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
13465
1366

1367

1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
137¢
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400

2000
9000
20900
000
2000
9000
2000
9000
9000
9000
2000
000
000
9000
2000
9000
2000
2000

‘2000

000
2000
2000

000
000
9000
9000
FO00
9000
9000
2000
000
¥000
9000
000
9000
9000
9000
9000
9000
2000
2000
9000
000
9000
2000

2000

G
$000

2547
2552
2557
2562
2567
2572
2577
2582
2587
2592
2597
24602
2607
2612
2617
2622
2627
2632
2637
2642
2647
2652

3542
3547
3552
3557
3562
3567
3572
3577
3582
3587
3592
3597
3602
3607
3612
3617
3622
3627
3632
3637
3642
3647
3652

4542
5542

2

3

5

#x* READIN-INPUT GARD LIST C(CARD IMAGEY *xx
4 é

7

8

P e e T R R R R R R NN NN R R A I I LI L R A

4
4
[4
<
4
¢
<
¢
C
¢
¢
¢
¢
4
¢
¢
4
4

4

b6,1,33
11,1,32
16,1,3)
21,1,.3)
26,1,3)
31-1,.3)
36,1,3)
41,133
45,1,32
S51,1,3)
56-1+35)
61,1,3)
66,1,3)
71,1,3)
76,1,3)
81l,1,3)
B86,1,3)
91,1,3)
?6,1,3)

(101-,1,3>
(106-1,3>
(111-1-32

¢
<
4
(
4
4
4
[4
<
&
[4
[4
<
¢
<
<
4
4
4

4

1,2,4)

6r1s4)
11-,1-42
16,1,42
2lr,1,4>
26,1,42
31,1,42
36,1-4)
41,1,4)
L6r1r4)
51,1-4)
56,1-4)
6lrs1,4>
66,1,4)
T1lrs1lr4)
761,46
Bl,-1-4)
B6,r1r4)
P1l-1,4)
P6,1,4)

C101,1,4>
C106+1-4)
(111-,1-4

<
<

1,1,3)

1rlr6)

534.0
990.0
1599.0
2180.0
2789.0
3295.0
3904.0
4485.0
5094 .0
5600.0
6209.0
6790.0
7399.0
7905.0
8514.0
9095.0
9704 .0
10210.0
10819.0
11400.0
12009.0
12515.0

0.0
534.0
290.0

1599.0
2180.0
2789.0
3295.0
3904.0
4485.0

50%4.0.

5600.0
6209.0
6790.0
7399.0
7905.0
8514.0
F095.0
P704.0
10210.0
1081%.0
11400.0
12009.0
12515.0

0.0

0.0

579.0
1138.0
1719.0
2328.0
2834.0
3443.0
4024.0
4633.0
5139.0
5748.0
6329.0
6938.0
7444 .0
8053.0
8634 .0
9243.0
9749.0

10358.0
10939.0
11548.0
12054.0
12663.0

123.0
579.0
1138.0
1719.0
2328.0
2834.0
3443.0
4024.0
4633.0
513%9.0
5748.0
6329.0
6938.0
Th444.0
8053.0
8634.0
9243.0
9749.0
10358.0
1093%9.0
11548.0
12054.0
12663.0

123.0

702.0
1258.0
1867.0
2373.0
2982.0
3563.0
4172.0
4678.0
5287.0
5868.0
6477.0
6983.0
7592.0
8173.0
8782.0
9288.0
9897 .0

10478.0

11087.0

11593.0

12202.0

12783.0

168.0
702.0
1i258.0
1867.0
2373.0
2982.0
35463.0
4172.0
4678.0
5287.0
5868.0
6477 .0
6983.0
7592.0
8173.0
8782.0
g288.0
9897 .0
10478.0
11087 .0
11593.0
12202.0
12783.0

168.0

822.0
1406.0
1912.0
2521.0
3102.0
3711.0
4217.0
4826.0
5407.0
6016.0
6522.0
7131.0
7712.0
8321.0
8827.0
9436,0

10017.0

10626.0

11132.0

11741.0

12322.0

12931.0

291.0
822.0
1406.0
1912.0
2521.0
31i02.0
3711.0
4217.0
4826.0
5407.0
6016.0
6522.0
7131.0
7712.0
8321.0
8827.0
9436.0
10017.0
10626.0
11132.0
11741.0
12322.0
12931.0

2791.0

$45.0
1451.0
2060.0
2641.0
3250.0
3756.0
4365.0
4946.0
5555.0
6061.0
6670.0
7251.0
7860.0
8366.0
8975.0
9356.0
10165.0
10671.0
11280.0
11861.0
12470.0
12981.0

411.0
?45.0
1451.0
2060.0
2641.0
3250.0
3756.0
4365.0
4946.0
5555.0
6061.0
6670.0
7251.0
7860.0
8366.0
B975.0
9556.0
10165.0

. 10671.0

11280.0
11861.0
12470.0
12981.0

411.0
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CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

.CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

. CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

CARD

CARD
CARD
CARP
CARD

NO ..

NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO .
NG .
NO.
NO.
NO.
NO.
NO.
NO.
ND.
NO.
ND.
NO.
NO.
NO.
NO.
NO.
NO-.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
KO.
NO.
NO.
NO.
NG.
NO.
NO.
NO.

LTI T O O I I T N NN B R

]

1401
1402
1403
1404

1405

1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441

‘1442

1443
1444
1445
1446
1447
1448
1449
1450

1

*;* READIN-INPUT CARD LIST (CARD IMAGE) *xx
3 4 H

[

7

8

000
000
2000
000
9000
92000
2000
000
9000

9000
000

2000

2000

2000
9000
%000
9000
000
000
9000
2000
000

000
2000
9000
000
9000
2000
2000
9000
9000
000
000
9000
000
000
2000
9000
9000
$000
9000
000
000
000
9000
c
2000
Q000
2000

5547
5552
5557
5562
5567
5572
5577
5582
5587
5592
5597
s602
5607
5612
5617
5622
3627
5632
5637
5642
5647
5652

5742
5747
5752
5757
5762
5767
5772
5777
5782
5787
5792
5797
5802
5807
5812
5817
saz2z
5827
5832
5837
5B42
5847
5852

6542
7542
8542

<
¢
<
C
¢
4
[4
¢
[4
{
¢
4
C
[4
¢
<
4
{

4

6,1-,6)
11,1,6)>
16,1,86)
21-1,6)
26,1,62
31,1,6)
36,1,6)
41,1,4)
L46,1-4)
51,1,62
56-1-6)
61,1,6)
G6,1462
T1l,1,4>
76,108)
81,1,6)
B&,1,6)
91,1,6>
Y- PR WY.S

(101,1.,6>
(106,1.,6)
(1i1-1,6>

¢
¢
4
[4
4
[4
[4
4
4
4
LS
<
L4
<
C
4
4
¢
4

[4

Tr1,72
6,1,72
11-,1,7>
16,1,7)
21,173
26+,1,7)
31,1,7)
36,1,7D
41,1.7)
L&E,L 7D
51,1,7>
S6,-1,73
61,1,7)
6&4,1-7)
T1ls1,72
T6,1,7)
B8l,1,7>
B6,1,7)
91,1-7>
PorLl,7

C101,1,7>
(106,1,7)
€111,1.7)

[4
<
¢

11,7
ir1-8>
1-1,9)

534.0

?90.0
159¢.0
€180.0
2789 .0
3295.0
3904.0
4485.0
5094.0
5600.0
6209.0
67%0.0
7399.0
7905.0
8514.0
095.0
¥704.0
10210.0
10819.0
11400.0
12009.0C
12515.0

0.0
534.0
990.0

1599.0
2180.0
2789.0
3295.0
3904.0
44B5.0
5094.0
5600.0
6209.0
6790.0
7399.0
7905.0
8514.0
P095.0
F704.0
10210.0
10819.0
11400.0
12009.0
12315.0

0.0
0.0
0.0

579.0
1138.0
1719.0
2328.0
2834.0
3443 .0
4024.0
4633.0
5139.0
S5748.0
6329.0
6938.0
7444.0
8053.0
8634.0
9243.0
e749.0

10358.0
10939.0
11548.0
12054.0
12663.0

123.0
579.0
1138.0
1719.0
2328.0
2834.0

3443.0 .

4024.0
4633.0
5139.0
5748.0
6329.0
4938.0
7444 .0
BO53.0
B634.0
9243.0
P749.0
10358.0
10939.0
11548.0
12054.0
12663.0

702.0
1258,0
1867.0
2373.0
29a82.0
3563.0
4172.0
4678.0
5287.0
5868.0
6477.0
6983.0
7592.0
8173.0
8782.0
9288.0
9897.0

10478.0

11087.0

11593.0

12202.0

12783.0

168.0

702.0
1258.0
1867.0
2373.0
2982.0
3563.0
4172.0
4678.0
5287.0
58368.0
6477 .0
6983.0
7592.0
8173.0
8782.0
?288.0
9897.0
10478.0
11087.0
11593.0
12202.0
12783.0

822.0
1406.0
1912.0
2521.0
3102.0
3711.0
4217.0
4826.0
5407.0
6016.0
6522.0
7131.0
7712.0
8321.0
8827.0
?436.0

10017.0
10626.0
11132.0
11741.0
12322.0
12931.0

291.0
822.0
1406.0
1912.0
2521.0
3102.0
3711.0
4217.0
4826.0
5407.0
6016.0
6522.0
7131.0
7712.0
8321.0
8827.0
9436.0
10017.0
10626.0
1113z.0
11741.0
12322.0
12931.0

945.0
1451.0
2060.0
2641.0
3250.0
3756.0
4365.0
4946.0
53355.0
5061.0
6670.0
7251.0
7880.0
8366.0
8975.0
9556.0

10165.0
10671.0
11280.0
11861.0
12470.0
12981.0

411.0

945.0
1451.0
2060.0
2641.0
3250.0
3756.0
4365.0
4946.0
5555.0
6061.0
6670.0
7251.0
7860.0

8366.0 .

8975.0

9556.0
10165.0
10671.0
11280.0
11861.0
12470.0
12981.0
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CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

-CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

NOD.
NG.
NO.
NO.
NO.
NG.
NO.

NO .

NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NG.
NG.
NG .
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NGQ.
NG.
NC.
NC.
NG.
NO.
NO.
NOD.
NO.
ND.
NO.
NO.
NG .
NO.
NO.
NO.
NO.

O 1 T (I O 1 (O (O 1 1 I

1451
1452
14353
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500

1

*%*% READIN-INPUT CARD LIST C(CARD IMAGE> *xx

2

3

&

5

s

7

8

D N A N R N R NN NI R AL AR B L LA R A B

000 9542
200010542
9200011542

G 000

900020542

900021542
900021547
9200021552
00021557
200021562
900021567
00021572
00021577
900021582
900021587
900021592
9200021597
00021602
900021607

900021612

900021617
200021622
900021627
900021632
900021637
200021642
900021647
900021652

200022542
900022547
900022552
9200022557
900022562
00022567
00022572
900022577
900022582
200022587
200022592
900022597
00022402
200022607
900022612
200022617
00022622
200022627

1,1-0)
1-1,1>
1,1-,2)

[alalal

SFR
4 1,1,12

¢ 1-,1-.20
¢ 6,1,2)
¢ 11-,2,2)
¢ 16-,1,2)
C 21-.1-2>
( 26,1,2)
¢ 31,1.,2)
( 36-,1,22
C 41,1,2)
C 46,1,20
¢ 51,1,27
( 56,1,25
C 61l,r1.,2)
C 66,1,2)
C 71-,1,2
C 76,1,20
{ 81l-r1-27
( 86,1,2)
( 91,1,2)
( 96,1,23
(101,1,2)
C(106-1,2>
Clll-1r-27

[4 1,1,3>
¢ 6.1,-3)
¢ 11,1-3)
¢ 16,1,.3)
¢ 21-,1,.3)
¢ 26,1,3)
¢ 31,1,.3)
C 36,1,3)
C 41,1.3)
{ 46,1,.32
¢ 51-1,.3)
{ 56,-1,-3>
{ 61,1,3)
{ 66,1,3)
¢ 71,1.3
€ 76,1:3
¢ 81,1-3
{ B6,1,35)

[

o
VOYOVOVYOVOWVNOVOVYOYY OVvOWYOoOYOoOYOoOYOoOYOoOVvOoOwvwOvOoOVvOoOweoe O
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CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
GARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

" CARD

CARD

"CARD

CARD
CARD
CARD

NO.
NO.
NOD.
NO.
NG.
NO.
NO.
NO.
NO.
NO .
NO .
NO.
NQ.
NO.
NO .
NO,
ND.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NOD.
NO.
NO.
NO.
NOD.
NO .
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NG.
NO.
NO .
NO.
NG.
NO.

(O I Y T (| [ L [ T O

1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
is5z2
1523
1524
1525
1526
1527

1528

1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549

1550

1

*x% READIN-INPUT CARD LIST (CARD IMAGE) =*=*x
2

3

4

5

)

7

8

L A R I T I R R I I I I L L I AN A A A A I A I A

F00022632
900022637
900022642
00022647
200022652

900023542
900023547
900023552
900023557
900023562
900023567
900023572
900023577
00023582
900023587
900023592
900023597
900023602
900023607
900023612
900023617
900023622
500023627
900023632
900023637
900023642
900023647
900023652
c
900024542
c
900025542
900025547
900025552
900025557
900025562
900025567
200025572
900025577
900025582
200025587
900025592
900025597
900025602
900025607
900025612
900025617
900025622
900025627

C 91,1,3)
( 96-1,3)
€101-,1,.3>
(106,1,3)
€111,1,.3>

¢ 1,1-4)
C 6r,1r4)
¢ 11,1-42
C 16,1-4)
¢ 21-,1-4)
¢ 26+,1,4)
¢ 31,1-,42
{ 36,1,4)
C 41,1,4)
C 46,1,4)
¢ 51-1-,4)
¢ 56,1,4)
C 61,1,40
C &6+,1,4)
C 71,204
 76,1-,4)
¢ 8lr,1,40
{ B6r1s4)
{ 91,1,4)
( 96,1,4)
C101,1,42
(106,1,4>
(111,1,4)

4 1,1,5)

C Lrlsrbd
L4 6r1,62
¢ 11,1.6)
¢ 16,1,6)
( 21,1,6)
{ 26,1,6)
C 31,1,6)
( 36,1,6)
C 41,1,6)
C 46-,1,6)
{ 51,1,
{ 56,1,62
C 61,1,62
C 66,1-8)
¢ 71,212,686
(_761116)
{ Blslers)
¢ 86+,1,6)

[ N L TR T T R [T
L ] L] . n .

-

(=

b -
CROPOROBOPBOPLPOROROL 0 00Q00DQCQCOQEQOCO00000000000 BKVOYOo
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P T T T T D R T T T T T T T T TS T T B

=
CNONCRNQUOXOCROCWOROMOCUOoORE QUHWOWO

1.7
.0
1.7
C.0
1.7
0.0
1.7
0.0
1.7
0.0
1.7
0.0
1.7
0.0
1.7
G.0
1.7
0.0

0.0
1.7
0.0
1.7
0.0
1.7
0.0
1.7
0.0
1.7
0.0
1.7
0.0
1.7
0.0
1.7
Q.0
1.7
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=
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CARD
CARD
CARD
CARD
CARD
CARD

‘CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

CARD-

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

NOD.
NO.
NO.
NO.
NO.
NO.
NOD.
NOD.
NO.
NO.
NO.
NO.
NO.
NG .
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
ND.
NOD.
NO.
NO.
NO.

‘NO.

NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NC.
NO.
NO.
NO.

‘NO.

NG.
NO.
NO.
NO.
NO.
NO.
NO .
NO..
NO.

OO T O (T IO T T 1 1

O O T T A I 1 T

1551
1552
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
15469
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
15¢¢C
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600

1

e e B S e e S e e A SRS E N E NSNS AR ST e NSNS S S S EEP PR TEREP s ESYSSNES SN S N R N E e

2

900025632 ( 91,1,86)
P00025637 ( 96,1,62

900025642
9200025647
900025652

900025742
200025747
700025752
900025757
900025762
900025767
900025772
900025777
200025782
900025787
900025792
900025797
900025802
900025807
9200025812
900025817
200025822
900025827
900025832
900025837
900025842
900025847
900025852
900026542
900027542
900028542
900029542
900030542
900031542

¢

¢ .
900040542

[od .

900041542

900041547

900041552

900041557

900041562

900041567

900041572

900041577

900041582

900041587

900041592

c

(101-1-6>
(l06-,1-62
(1l11-,1-82

C 1,2,6)
{ 6,2-6)
€ 11.,2,62
{ 16+,2,6)
{ 2ls,2-,67
{ 26,2-,5)
« 31,2,6)
¢ 362,60
C 41,2-6)
¢ 46,2,6)
( 51r,2,6)
C 56,2,6)
C 61r,2-,67
C 56,2-62
C 71+,2,62
C 76,2,6)
C 8l,2,6
{ 86,2,65
C 91,2,6>
{ 96,2,67
€101,2,62
C106+2,63
{111,2-6>
1,172
1,-1-8)
1,1,92
1,1-0)
1,1-,1)
1-1-2)

oW AW W W WS

L

~ =

1,1,

1,1.27

6rls2)
11-1.,.25
16-1,2)
21-1,23
26-1,2)
31,1,22
36,1,2)
4l,1,27
L6,1lr2)
51,1-2)

P YR RaRoRatatatelalael

3

rPOBOR
a L] L] [}
~No~NOo~N

0.0
534.0
$90.0

1599.0
2180.0
2789.0
3295.0
3904.0
44B85.0
53094.0
5600.0

orORO
r e
o~NO~NO
BOoROR

15.3
0.18
15.3
0.18
15.2
g.18
15.3
0.18
15.3
0.18
15.3
0.18B
15.3
0.18
15.3

123.0

579.0
1138.0
1719.0
2328.0
2834.0
3443.0
4024.0
4633.0
5139.0
5748.0

No~No~

et OrORLrO
o]

T T
[« RV NoRT NoeRTReRT NuRUNRV FoRY Nel
4 L] 4 . 1 ] L] . * a [ [] [] - . [
PURPWRUWUR WP W
U o o G0 @ o

0.18

168.0

702.0
1258.0
1867.0
2373.0
2982.0
3563.0
4172.0
4678.0
5287.0
5868.0

**x% READIN-INPUT CARD LIST CCARD IMAGE) *x*
4

5

0.18

0.18

15.3
0.18
15.3
0.18
15.3
0.18
15.3
0.18
15.3
6.18
15.3
0.18
15.3
0.18
15.3

291.0

822.0
1406.0
1912.0
2521.0
3102.0
3711.0
4217.0
4826.0
5407.0
6016.0

&

0.18
15.3
0.18
15.3
.18
15.3
0.18
15.3
.18
15.3
0.18
15.3
0,18
15.3
0.18
15.3
0.18
15.3
0.18
15.3
0.18
15.3

411.0

945.0
1451.0
2060.0
2641.0
3250.0
3756.0
4365.0
4946.0
5555.0
6061.0



—181—

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

CARD"

CARD
CARD
CARD
CARD
CARD
CARD
CARD
GCARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

. CARD

CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NOD.
NO.
NG .
NO.
NO.
NO.
NO.
ND.
NO.
NO.
ND.
NO.
NO.
NO.
NO .
NO.
NO.
NO.
NO.
NO.
NQ.
NO.
NO.
NO.

NO..

NO.
NO.
NO.
NO .
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO .
NO.
NO.

LR R R R A RN O I I I A T

1601
1602
1603
1604
1605
1806
14607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1435
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650

1

R T T .

900041597
900041602
900041607
900041612
900041617
900041622
900041627
900041632
900041637
900041642
900041647
200041652

200042542
900042547
900042552
200042557
00042562
00042567
200042572
F00042577
900042582
900042587
900042592
200042597
200042502
00042607
200042612
900042617
900042622
900042627
900042632
00042637
F00042642

. 200042647

200042652

900043542
900043547
P00043552
P00043557
900043562
FO0043567
00043572
?00043577
?00043582
200043587
00043592
200043597
?00043602

**x READIN-INPUT CARD LIST CCARD IMAGE) x%%

2

56,1,2)
61,1,2)
66,1,2
Ti,r1.2>
76,1+2)
8l,1,2)
B&6r1,2>
?21,1,.23
96,1,2)
(101,-1.,2)
C106+1,2>
{(111-1-2>

LT e W B WY

¢ 1,1,3)>
¢ 6-,1,.3)
¢ 11-1.3)
C 16,1,.3>
{ 21,1,3
( 26,1,-3
¢ 31,-1,3>
¢ 36,1,3)
 41,1,.3)
C 46,1,3)
{ 51,1,3>
{ 56,1,-3)
¢ 61,1,3)
( 66,1,3)
 71.1,35
C 76,1,3>
¢ 81,1,.3
C B6,1,3)
¢ 91,1,.32
{ 96,1,3
€101,1-3)
(106,1,3>
(111,1,.3>

¢ 1,1-4)
 6,1-4)
C 11,1,43
C 16,1,4D
¢ 21,1-4)
{ 26,1-4)
¢ 31,1-,4)
{ 36,1-,4)
C 41,1-4)
( 46,1,4)
¢ 51,1,4)
¢ 56,1,4>
C 61s,1,4)

3

620%9.0
6790.0
7399.0
7905.0
8514.0
Y095.0
9704.0
10210.0
10819.0
11400.0
12009.0
12515.0

0.0
534.0
290.0

1599.0
2180.0
2789.0
3295.0
3904.0
4485.0
5094.0
3600.0
6209,0
6790.0
7399.0
7905.0
8514.0
?095.0
2704.0
10210.0
1081%.0
11400.0
12009.0
12515.0

0.0
534.0
990.0

1599.0
2180.0
2789.0
3295.0
3904.0
4485.0
5094.0
5600.0
6209.0
6790.0

£329.0
6938.0
T444 .0
B8053.0
8634.0
9243.0
9749.0
10358.0
10939.0
11548.0
12054.0
12663.0

123.0
579.0
1138.0
1719.0
2328.0
2834 .0
3443.0
4024.0
4633.0
5139.0
5748.0
6329.0
6938.0
T444 .0
BO53.0
8634.0
9243.0
$749.0
10358.0
10939.0
11548.0
12054.0
12663.0

123.0
579.0
1138.0
i719.0
2328.0
2B34.0
3443.0
4024 .0
4633.0
5139.,0
5748.0
6329.0
6938.0

4

6477 .0
6983 .0
7592.0
8173.0
8782.0
9288.0
9897.0
10478.0
13087.0
11593.0
12202.0
12783.0

168.0

702.0
1258.0
1867 .0
2373.0
2982.0
3563.0
4172.0
4678B.0
5287.0
5868.0
6477 .0
6983.0
7592.0
8173.0
8782.0
?288.0
9897.0
10478.0
11087.0
11593.0
12202.0
12783.0

158.0
702.0
1258.0
1867.0
23735.0
2982.0
3563.0
4172.0
4678.0
5287.0
5868.0
6477 .0
6983.0

5 6 7
6522.0  6670.0
7131.0  7251.0
7712.0  7860.0
8321.0  8366.0
8827.0 B975.0
9436.0  9556.0
10017.0 10165.0
10626.0 10671.0
11132.0 11280.0
11741.0 11861.0
12322.0 12470.0
12931.0 12981.0
291.0 411.0
822.0 945.0
1406.0  1451.0
1912.0  2060.0
2521.0  2641.0
3102.0  3250.0
3711.0  3756.0
4217.0  4365.0
4B26.0  4946.0
S407.0  5555.0
6016.0  6061.0
6522.0 6670.0
7131.0  7251.0
7712.0  7860.0
8321.0 8366.0
8827.0 8975.0
9436.0  9556.0
10017.0 10165.0
10626.0 10671.0
11132.0 11280.0
11741.0 11861.0
12322.0 12470.0
12931.0 12981.0
291.0 411.0
B22.0 945.0
1406.0  1451.0
1912.0  2060.0
2521.0  2641.0
3102.0  3250.0
3711.0  3756.0
4217.0  4365.0
6826.0  4946.0
5407.0 5555.0
6016.0  6061.0
6522.0 6670.0
7131.0  7251.0
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CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
GCARD
CARD

CARD

CARD
CARD
CARD
CARD
CARD

NO.
NO.
NO.
NO.
ND.
NG .
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NOG.
NO.
NO.
NO.
NO.
NO.
NO .
NO.
NO.
NO.
NG .
NO.
NO.
NO.

NO.

NO.
NO.
NO.
NO.
NO.
NO.
NC.
NO.
NO.
NO.
NC.
NO.
NO.
NO.
NOD.
NO.
NO.
NO.
NO.

IIIlull!lllllilllllllIII[IIHH‘IIIIiIHllllillll!ll1lllElllilllIIII|IIIII|IIII|tIIINIIEI“IlIIIlIl

1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
14668
16469
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700

P R R R N N N RN RN R R RN LN EE RN

C
c

1

900043607
900043612
200043617
900043622
200043627
900043632
900043637
00043642
200043647
200043652

900044542
200045542
200046542
900047542
200048542
900049542
200050542
00051542

900060542
4

200061542
200061547
200061552
900061557
00061562
200061567
FO00Q061572
200061577
00061582
900061587
200061592
900061597
200061602
200061607
900061612
900061617
900061622
00061627

200061632

G

900061637
9200061642
900061647
900061652

00062542
00062547
200062552

#*%x READIN-INPUT CARD LIST (CARD IMAGE)

2

66,1+43
71,1,45
Té&rlr4)
Bl,1,4)
Bé,1rd)
91,142
9&rL,4)
(101-1,4>
C106,1-4)
(111-1-4)

2NN RaRalal

1Tr1r,52
1r1.6)
1-1-72
1,1,8)
1r1,9)
1-1,0)
1,1,1>
1,1,2)

L W W W o W W W Y

~
-

1-1.1

1-1,2)

6r,1,2)
11,1,2)
16,12
2ls1,2)
26-,1,2)
31,1,2)
36,1,20
4lrlsd
L46,1,2)
51,1.,.2>
56,1,2)
61ls,1-27

71,1-.2%
T6,1,2)
Bls,1,2>
Bé6,1,2)
P1,1,2)
96,1,22
C101,1.,2>
(106,1,2)
(111,1,23

oY e RaRalelaRaRealeatatakeXataRaal ol ol ol el

4 1,1,3)
{ 6.1,.3)
{ 11,1.,35>

66,1,2) -

POR PORORPROPORORBORPRORAORO

VWOV YOYOYOVOYWOVYVOUWOVOYD

3
F7399.0 T444.0
7905.0 B8053.0
8514.0 B8634.0
$095.0 9243.0
o704 .0 9749.0
10210.0 10358.0
10819.0 10939.0
11400.0 11548.0
12009.0 12054.0
12515.0 12663.0
0.0
c.0
0.0
0.0
G.0
.0
0.0
0.0
1.90-8

4

7592.0
8173.0
B782.0
¢288.0
2897.0
10478.0
11087.0

-11593.0

12202.0
12783.0

1.90-8
0.0

1.90-8
0.0

1.90-8

1.90-8
0.0
1.90-8

5

7712.0
8321.0
8827.0
9436.0
10017.0
10626.0
11132.0
117461.0
12322.90
12931.0

* ¥ %
é

7860.0
8366.0
8975.0
$556.0
10165.0
10671.0
11280.90
11861.0
12470.0
12981.0

0.0 1.90-B

1.90-8

0.0 1

1.90-8

0.0 1.90-8

1.90-8

0.0

0.0 1.90-8

1.90-8

¢.0 1.90-8

7

8
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#*%% READIN-INPUT CARD LIST CCARD IMAGE) x*xx

1 2 3 4 5 & 7 8
CARD NO. = 1701 00062557 ( 16,1,.3) 0.0 1.90-8 0.0 1.90-8 0.0
CARD NQ. = 1702 900062562 ¢ 21-1.3) 1.90-8 0.0 1.90-8 0.0 1.90-8
CARD NO. = 1703 00062567 ( 26,1,3> 0.0 1.9¢-8 0.0 1.90-8 0.0
CARD NO. = 1704 900062572 ( 31,1,.3> 1.90-8 0.0 1.90-8 0.0 1.90-8
CARD NO. = 1705 00062577 ( 36,1-3) 0.0 1.90-8 0.0 1.90-8 0.0
CARD NO. = 1706 20006253832 ¢ 41,1,3) 1.90-8 0.0 1.90-8 ©.0 1.90-8
CARD NO. = 1707 200062587 ( 46,1,3) .0 1.90-8 0.0 1.90-8 0.0
CARD NO. = 1708 00062592 ( 51,1,3) 1.90-8 0.0 1.90-8 0.0 1.90-8
CARD NO. = 1709 . 900062597 ( 56,1,3) C.0 1.90-8 0.0 1.90-8 0.0
CARD NOQ. = 1710 FO0062602 ¢ 61-1-3) 1.90-8 0.0 1.90-8 0.0 1.90-8
CARD NO. = 1711 PO0062607 ( &£6,1,.3) 0.0 1.90-8 0.0 1.90-8 0.0
CARD NO. = 1712 00062612 C 71,-1,3) 1.90-8 0.0 1.90~-8 0.0 1.90-8
CARD ND. = 1713 00062617 ( 76,1-,3) 0.0 1.90-8 0.0 1.90-8 0.0
CARD NO. = 1714 00062622 ( 81l,1,.3) 1.90-8 0.0 1.90-8 0.0 1,.,90-8
CARD ND. = 1715 00062627 ( 86,1-3) .0 1.90-8 0.0 1.90-8 0.0
CARD NOQ. = 171é 200062632 ( 921-1.3) 1.90-8 0.0 1.90-8 0.0 1.90-8
CARD NG. = 1717 P00062637 ( 96,1,3) 0.0 1.90-8 0.0 1.90-8 0.0
CARD NO. = 1718 200062642 (101,1-,3> 1.90-8 0.0 1.90-8 0.0 1.90-8
CARD NO. = 171% FO0C062647 (106,1.3) 0.0 1.90-8 0.0 1.90-8 0.0
CARD NO. = 1720 200062652 (111-1-3) 1.90-8 0.0 1.90-8 0.0
CARD NO. = 1721 c
CARD NO. = 1722 200063542 ( 1,1,42 1.90-8 0.0 1.90~-8 0.0 1.90-8
CARD NO. = 1723 900063547 (  6-1-4) 0.0 1.90-8 0.0 1.90-8 Q.0
CARD NO, = 1724 900063552 ¢ 11l,1,42 1.90-8 0©.0 1.90-8 0.0 1.90-8
CARD NO. = 1725 Q0063557 ( 16-,1,4) 0.0 1.90-8 0.0 1.90-8 0.0
CARD NO. = 1726 Q00063562 ( 21-1,4) 1.90-8 0.0 1.90~8 0.0 1.90-8
CARD NO. = 1727 900063567 ( 26,1,4) 0.0 1.90-8 0.0 1.90-8 0.0
CARP NO. = 1728 900063572 ( 31,1-4) 1.90-8 0.0 1.90-8 0.0 1.90-8
CARD NQ., = 1729 PO0063577 ( 36,1.4) 0.0 1.90-8 0.0 1.90-8 Q.0
CARD NO. = 1730 F00063582 ( 41,1.,4) 1.90-8 0.0 1.90-8 0.0 1.90-8
CARD NO. = 1731 00063587 ( 46,1,4) 0.0 1.90-8 0.0 1.%0-8 0.0
CARD NO. = 1732 200063592 ¢ 51-31.,4) 1.90-8 0.0 1.90-8 0.0 1.90-8
CARD NO. = 1733 00063597 ( 56-,1,4) 0.0 1.90-8 0.0 1.90-8 0.0
CARD NO. = 1734 200063602 ( 61,1,4) 1.90-8 0.0 1.90-8 0.0 1.90-8
CARD NO. = 1735 00063607 ( 66,1,4) ©.0 1.90-8 0.0 1.90-8 0.0
CARD NO. = 1736 900063612 ( 71-1-,4) 1.90-8 0.0 1.90-8 0.0 1.90-8
CARD NO. = 1737 00063617 ¢ 76,1,4) C.0 1.90-8 0.0 1.90-8 0.0
CARD NO. = 1738 FO0063622 ( 8l-1,4) 1.90-8 0.0 1.90-8 0.0 1.90-8
CARD NO., = 1739 00063627 ( 86-,1-,4) 0.0 1.90-8 0.0 1.90-8 0.0
CARD NO. = 1740 P00063632 ¢ 21-1,4) 1.90-8 0.0 1.90~-8 0.0 1.90-8
CARD NO. = 1741 00063637 ( Pb,1-4) ¢.0 1.90-8 0.0 1.90-8 0.0
CARD NOD. = 1742 00063642 (101-1-4) 1.90-8 0.0 1.90-8 0.0 1.90-8
CARD NOD. = 1743 PO0063647 (106,1-4) 0.0 1.90-8 0.0 1.90~8 0.0
CARD NO. = 1744 00063652 (111,1,4) 1.90-8 0.0 1.90-8 0.0
CARD NO. = 1745 c
CARD NO. = 1746 900064542 ¢ 1,1,.52 0.0
CARD NO., = 1747 200065542 ¢ 1,1-62 0.0
CARD NO. = 1748 200066542 ¢ 1,1,.72 0.0
CARD NO. = 1749 200067542 ¢ 1,.1.8) 0.0
CARD NO. = 1750 900068542 ( 1,.1.9 0.0
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CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD
CARD

NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.

HOUHBWY WO BHBOODN

1751
1752
i753
1754
17?55
1756
1757
1758
1759
1760

%% READIN-INPUT CARD LIST ¢(CARD IMAGE) =xx

1 2

3 4 5 -] 7 8

LR L T T O R I R A A AL I I B I B A

200069542 ¢ 1.,1.0)
PO0070542 (. 1,1-,12
900071542 ( 1,.1,22

TROM
200080542 ¢ 1 2

c

c

c

c CASE END
c

LAST

«sews CASE END .....

Q0
L] LI 3
jaRegel

0.0 =x=12

THERE IS NO ERRDOR AND RETURN TO MAIN PROGRAM (5UB. READIN>
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**%x%% H10MJO2 MONJU 57 CYCLE OFI=2.5

* ¥ PRODUCTIDN OF TRITIUM *x

OFE=0.6 REF.CASE(R1}

. FUEL CONT.ROD B IN NA LI IN NA TOTAL
PRODUCTIDN RATE(BQ /8y 6.94E+06 1,.7SE+07 2.09E+0S 1.26E+03 2.47E+Q7
INTEGRAL(BQ b 1.10E+15 2.77E+15 3.29E+13 1.99E+11 3.89E+15
RATIOC %X ) 28.123 71.027 0.845 0.005 100.000

**% QUTPUT OF SODIUM LOGP ¢ T ) xx

REGION CONCENTRATION
: (B@&  /M3)(BQ Y ¢
PRIMARY NA LDOP ‘4, 74E+10 4.12E+13

SECONDARY NA LDOPC(AY 1.04E+0% 3 _0SE+11
SECONDARY NA LDOP(B)>a1.05E+09 3.Q5E+11
SECONDARY NA LOOP(C) 1.04E+09 3.05E+11

*¥ QUTPUT OF PURIFICATION

REGION MASS ( NOW »
¢ BQ Y ¢ %X
PRIMARY COLD TRAP 2.93E+15 75.230
SEC. COLD TRAPCAD 1.99E+14  5.105
SEC. COLD TRAPI(B) 1.99E+14 5.106
SEC. COLD TRAP(C) 1.99E+14 5.105
_*x QUTPUT OF COVER GAS SYSTEM ¢ T
REGIDN CONCENTRATION
(Ba /M35 (Ba )y <
PRIMARY AR GAS 1.41E408 1.22E+11
SEC. OF TANKCA) 5.47E4+05 7.12E+07
SEC. OF TANK(B> 5.47E+05 7.13E+07
SEC. OF TANK(C) 5.47E405 7.13E+07
EV{A> 3.70E4+06 7.40E+07
SHCA> 1.11E+07 2.33E+08
EV(B)>" 3.70E+06 7.40E+07
SH(B> 1.11E+07 2.33E+08
EV(C) 3.70E+06 7.40E+07
SHCCH 1.11E+07 2.33E+08

%% TRANSFER THROUGH IHX xx

RATECBQ /S) INVENTORY(BQ )
2.09E+06 2.96E+14
2.09E+06 2.96E+14
2.09E+06 2.96E+14

*x OUTPUT OF STEAM WATER SYSTEM ¢ T
REGION CONCENTRATION

(B&  /M3X(B& ) ¢
STEAM WATER SYSTEM(A 2.12E+07 2.47E+09
STEAM WATER SYSTEM(B+2.12E+07 2.47E+09

STEAM WATER SYSTEM(C 2,12E+07 2.47E+09

*x DUTPUT OF AIR COOLER ¢ T ) *#

REGIOQN CONCENTRATION
{Ba /8)(BQ /M3
JRACS CA) 1.80E4+03 6.52E+01
IRACS (B> 1.B0E+03 6.53E+01
IRACS(C) 1.80E+03 &6.52E+01

SYSTEM ¢ T ) xx

*¥x%xx TIME=

3711.0 (DAYS>

BHEE,

T ey BT

REARE

- MASS ON WALL ENVIR. FROM WALL fudr o a5
X ) ¢ Ba > ¢ % > TEG I SEERE
1.059 0.00E+00 ©0.000 2.25E+13 0.578
0.008 . '0.00E+00 0.000 2.75E+11 0.007
0.008 0.00E+00  0.000 2.25E+11  0.006
0.008 0.00E+00 0.000 2.87E+11  0.007
MASS ¢ BEFORE ) MASS ¢ TOTAL >
¢ BQ > C % > ¢ Ba Y (% )
©.00E+00 0.000 2.93E+15 75.230 L mY g
9.49E+13  2.438 2.94E+14  7.5&41 3%2
9.49E+13  2.437  2.94E+14  7.543
9.49E+13  2.436  2.94E+14  7.541
", . /
MASS IN VAPER TRAP MASS ON WALL ENVIR. FROM WALL / MASS IN WASTE
%X > ¢ Bg Y ¢ % > ¢ Ba Y ¢ % > ¢ Ba Y ¢ % 37 < Ba )
0.003 0.00E+00  0.000 0.00E+00 0.000 9.59E+11 0,025 S5.38E+12 0.138
0.000 0.00E+00  0.000 O0.00E+00 0,000 O0.00E+00 0.000 3.30E+08  ©.000
0.000 0.00E+00 0,000 0.00E+00 0.000 O0.00E+00 0.000 3.30E+08 0.000
0.000 0.00E+00  0.000 O0.00E+00 ©0.000 O0.00E+00 ©0.000 3.30E+08 0.000
0.000.  0.00E+00 0.000 ©.00E+00 0.000 O.00E+00 0.000 0.D0E+00  0.000
0.000 0.00E+00 0,000 ©0.00E+00 ©0.000 0.00E+00 0.000 0.00E+0C  0.000
0.000 O.00E+00  0.000 OC.00E+00 ©0.000 O.00E+00 0.000 O.00E+00  0.000
0.000 0.00E+00 ©0.000 O0.00E+00 0.000 0.00E+00 0.000 0.00E+00 0.000
0.000 0.00E+00  0.000 0.00E+00 0.000 O0.00E+00 0.000 O0.00E+00  0.000
0.000 0.00E+00 0.000 O.00E+00 0.0D0 O.00E+0C ©0.000 O.00E+00  0.000
Y
ERT HACE @Mﬂ:}a}bk%g;\
o -t LV A
. | (0 AR
ENVIR. FROM S/W MASS IN DRAIN
¥ » TBa T ¢ X 3 { BG Y ¢ %3
0.000 1.93E+12 0.050 2.70E+10  ©0.001
0.000 1.93E+12  0.050 2.70E+10 0.001
0.000 1.93E+12 . 0.050 2.70E+10  0.001
ENVIR. FROM A/C FRE
T BG Yy ¢ % B k-3
2.52E+11 0.006
2.52E+11 0.006
2.52E+11 0.006
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xxxxx HIO0MJOZ MONJU 57 CYCLE OFI=2.5 OFE=0.6 REF.CASE(R1) . #xxxx TIME= 3711.0 (DAYS)
#*x QUTPUT OF SODIUM LOOP ¢ H ) =xa'

REGION CONCENTRATION MASS ON WALL ENVIR. FROM WALL
(G IM3) (G Y ¢C6 <G . )
PRIMARY NA LOOP . 8.06E-02 7.01E+01  0.00E+00 ‘ 9.69E+01
SECONDARY NA LOOP(A) 1.02E-01 2.98E+01 O.O0DE+00 &6.85E+01
SECONDARY NA LOOP(B) 1.02E-01 2.98E+01  0.00E+00 5.61E+01
SECONDARY NA LOOP(C) 1.02E-01 2.98E+01  0,00E+00 7 .16E+01
xx QUTPUT OF PURIFICATION SYSTEM C H ) x»
REGION . MASS ¢ NOW ) MASS ¢ BEFORE ) MASS ¢ TOTAL 3
< G Y ¢ %X ) (6. 3¢ %X 3 €@ > ¢ X
PRIMARY COLD TRAP 5.97E+03 0.00E+00 S_97E+03
SEC. COLD TRAP(A) 1.B2E+04 . 1.64E+04 3.46E+04
SEC. COLD TRAP(B) 1.82E+04 1.64E+04 3.47E+04
SEC. COLD TRAPCC) 1.82E+04 1.64E+04 3.46E4+04
*x OUTPUT OF COVER GAS SYSTEM ¢ H ) *x
REGION CONCENTRATION 'MASS IN VAPER TRAP MASS ON WALL ENVIR. FROM WALL
G /M3) (G Y ¢ 6 > <G > <6 3
PRIMARY AR GAS 4.59E~04 3.99E-01 O.OOE+00 0.00E+00 7.91E+00
SEC. OF TANKCA)Y 6.11E-05 7.95E-03 O0.CO0E+00 0.00E+00 0.00E+00
SEC. OF TANK(B) 6.11E-05 7.95E~03  0.00E+00 . 0.00E+00 0.00E+00
SEC. OF TANK(C) 6.11E~05 7.95E-03  0.00E+00 0.00E+00 0.00E+00
EVCA) 6.78E-04 1.36E-02  O.00E+00 ~ .. 0.00E+00 0.00E+00
SHCAY 2.12E-03 4,.45E-02 0.00E+00 0.00E+00 0.00E+00
EV(B) S 6.78E-04 1.36E-02 0.00E+00 0.00E+00 - 0.00E+00
SH(B? " 2.12E-03 4.45E-02 0.00E+00 0.00E+00 0.00E+00
EV(C) 6.7BE-04 1.36E-02 0.00E+00 0.0CGE+00 0.00E+00
SHCC) 2.12E-03 4.45E-02 O.00E+00 0.00E+00 0.00E+00
x% TRANSFER THROUGH IHX *x S _
RATE(G 7S)> INVENTORY (G p
-1.69E-06 -3.39E+02 & 2/8E
~1.69E=06 -3 .39E+02 <
-1.69E-06 -3 .39E+02 )
** TRANSFER THROUGH SG %%
RATE (G /S> . INVENTORY (G >
1.60E-04 3.30E+04 . .
1.60E-04 3.30E+04 S&¥% > 217%
1.60E-04 3.30E+04 .
*x OUTPUT OF AIR COOLER € H ) *x
- S CONCENTRATION ENVIR. FROM A/C
G 1S3 (G /M3 (G p
IRACS CA) 3.05E-07 1.11E-08 6.27E+01
IRACS (B) 3.05E-07 1.11E-08 6.27E+01

IRACS(C) 3.05E-07 1.11E~08 6.27E+01
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**x%%* H10MJO2 MONJU S7 CYCLE OFI=2.5 OFE=0.6 REF.CASE(R1> . *xxxx% TIME= 3711.0 (DAYS)

% TRITIUM CONCENTRATION IN EACH ROOM x*=x

NO. REGION , CONCENTRATION
B&  /S> (BQ  /M3)
1 R/V ROOM 8.S3E+03 1.67E+08
2 PRIMARY NA LOOPCA) B.64LE+04  2.27E+08
3 PRIMARY NA LOCP(B) 4.03E+04  6.87E+07
4 PRIMARY NA LOOPCCY | 2.64E+04  7.31E+07
5 1CTN2 : 3.69E+00  6.68BE+07
6 C/V AIR ROOM 1 ' 0.00E+00  2.S57E405
7 PRIMARY AR ROOM 1" 1.35E+03  2.5B8E+05
& 2HAIKAN ROOMCAY 3.51E+02  7.12E+01
9 2HAIKAN ROOMCC) 4.10E+02  9.33E+01
10 SG ROOMCAD 1.40E+03  4.75E+01
11 SG ROOM(BY 1.60E+03  S5.12E+01
12 SG ROODMKC) o 1.63E+03 4 .8BE+01

“STACK

(Ba /M3> (B@ b
4.05E+0Q5 2.65E+13



*xkx¥ H1OMJO2 MONJU 57 CYCLE OFI=2.5 OFE=0.6 REF.CASE(R1)

*xxxx TIME= 3755.0 (DAYS>

HDEEE,

*x PRODUCTION OF TRITIUM ==

My HFriR3 W

CONT _ROD

—061—

FUEL B IN NA LI IN NA TOTAL

PRODUCTION RATE(BQ  /S) O.00E+00 0.00E+00 0.00E+00 O©.00E+00 O.00E+00
INTEGRAL(BG 1.09E+15 2.75E+15 3.27E+13 1.G8E+11 3.87E+15
RATIOC X ) 28.123 71.027 0.845 0.605  100.000

** QUTPUT OF SODIUM LOOP ¢ T > xx .
REGION CONCENTRATION - MASS ON WALL ENVIR. FROM WALL

‘ (BR  /M3>¢B& > ¢ % O ¢ BQ. Y ¢ % ) ¢ Ba@ Y ¢ % )

PRIMARY NA LOOP . 3.14E+10.2.73E+13 0.705 0.00E+00  0.000 2.23E+13 0,578
SECONDARY NA LOOPCA) 5.53E+08 1.61E+11 0.004 0.0QE+00  0.000 2.73E+11  0.007
SECONDARY NA LOOP(B)> 5.47E+08 1.60E+11 0.004 0.00E+00  0.000 2.24E+11 0.006
SECONDARY NA LOOP(C) 5.47E+08 1.6Q0E+11 0.004 0.00E+00  0.000 2.85E+11  0.007

*#% OUTPUT OF PURIFICATION SYSTEM ¢ T ) #x
REGION MASS ¢ NOW ) MASS ¢ BEFORE > MASS ¢ TOTAL )
. ¢ B® > ¢ % 3 ¢ BaR > ¢ % ) ( Ba Y ¢ % 2y
PRIMARY COLD TRAP 2.92E+15 75.579 O0.00E+00 0.000 +2.92E+15 75.579
SEC. COLD TRAPCA) 1.98E+14 5.109 P.42E+13 2436 2.92E+14 7.546
SEC. COLD TRAP(B> 1.98E+14 5.110 F.42E+13 2.437 2.92E+14 -7 .547
SEC. COLD TRAPC(C) 1.98E+14 5.109 P?.42E+13 2436 2.92E+14 7.545

~x%x QUTPUT OF COVER GAS SYSTEM ¢ T ) #*=

REGION CONCENTRATION MASS IN VAPER TRAP MASS ON WALL ENVIR. FROM WALL MASS IN WASTE
(Ba /M3) CBa Y ¢ % D ¢ B& Y ¢ %X 3 ¢ BQ Y ¢ % » ¢ BGQ > ¢ % > ¢ BQ Y ¢ % )
PRIMARY AR GAS. 1.30E+07+1.13E+10 0.000 0.00E+00 0.000 0.00E+00 0.000 9.53E+11 0.025 5,35E+12 -0.138
SEC. OF TANK(A) 1.79E+05 2.32E+07 0.000 C.00E+00 0.000 0.0CE+00 0.000 0.00E+00 0.000 3.45E+08 0.000
SEC. OF TANK{B) 1.77E+05 2.30E+07 0.000 C.00E+00 0.000 0.00E+00 0.000 0.00E+00 0.000 3.45E+08 ©.000
SEC. OF TANK(GC) - 1.77E+05 2.31E+07 0.000 0 .00E+00 0.000 0.00E+00 0.000 0.00E+00 0.000 3.45E+08 0.000
EVCAD 1.78E+05 3.57E+06 0.000 0.0CE+00 0.000 0.00E+00 0.000 0.00E+00 0.000 0.00E+00 0.000
SHCA> 1.79E+05 3.75E+06 0.000 0.00E+00 0.000 0.00E+00 0.000 0.00E+00 0.000 0.00E+00 ©.000
EV(B) 1.77E+05 3.54E+086 0.000 0.0QE+00 ° 0.000 0.00E+00 0.000 0.00E+0CO 0.000 0.00E+0Q0 0.000
SH{(B). 1.77E+05 3,.72E+06 0.000 0.00E+00 0.000 0.00E+00 0.000 0.00E+00 C¢.000 0.00E+00 0.000
EV(C) 1.77E+05 3.54E+06 0,000 0.00E+0Q0 0.000 Q.Q0E+00 0.000 C.00E+00Q 0.000 C.00E+0Q0O 0.000
SHCCY 1.77E+05 3,72E+06 0.000 0.00E+00 0.000 0.00E+00 0.000 0.00E+00 0.000 ©.00E+00 ©.000
** TRANSFER THROUGH IHX xx
RATE(BQ /5) INVENTORY (BQ ]
4Lu9TE+D3 2.94E+14
4.97E+03 2.94E+14
4.9TE+03 2.94E+14
*x OQUTPUT OF STEAM WATER. SYSTEM ¢ T ) =xx :
REGION CONCENTRATION . ENVIR. FROM S/W MASS IN DRAIN
¢BQ /M3 ¢BG > ¢ % ) ¢ Be Y ¢ X D ¢ BQ Yy ¢ %
STEAM WATER SYSTEM(A 7.28E+04 B.SOE+06 0.000 1.92E+12 0.050 2.92E+10 0.001
STEAM WATER SYSTEM(B 7.24E-+04 B.44E+06 . 0.000 1.92E+12 0.050 2.92E+10 0.001
STEAM WATER SYSTEM(C 7.24E+04 B.4SE+06  0.000 1.92E+12 0.050 2.92E+10 0.001
x4 OUTPUT OF AIR COOLER ¢ T ) =*x
REGION CONCENTRATION ENVIR. FROM A/C
¢(BG& /8)¢BGQ /M33 ¢ BGQ Y ¢ % )
IRACS<¢AY 1.49E+00 5.41E-02 " 2.50E+11 0.006
IRACSCR) 1.4BE+00 5,.35E-02 2.50E+11 ©.006
IRACSCCY 1.4BE+Q0 5.36E-02 2.50E+11 0.006



*xxkk  HIOMJOZ MONJU 57 CYCLE OFI=2.5 OFE=0.6 REF.CASE(R1) ’ kxwkk TIME= 3755.0 (DAYS)

*x QUTPUT OF SODIUM LOOP ¢ H ) =xx

REGION CONCENTRATION MASS ON WALL ENVIR. FROM WALL
' G- fM3 (G b} (G ) ¢ G >
, PRIMARY NA LOQP 8.09E-02 7.04E+01 0.00E+Q0 9.69E+01
| SECONDARY NA LOOPCAY S5.05E-02 "1.47E+01 0.0Q0E+Q0 4.85E+01
SECONDARY NA LOOP(B) 5.05E-02 1.47E+01 0.00E+00 5.61E+01
: SECONDARY NA LDOP(C) S.05E-02 1.47E+01 0.00E+00 7.16E+01
! *% OUTPUT OF PURIFICATION SYSTEM ¢ H ) =xx%
i REGION MASS ( NOW ) -~ MASS ( BEFORE > MASS ¢ TOTAL )
_ ’ : < G > ¢ ¥ > & Y ¢ % ¥y ¢ 6 Y ¢ % )
. PRIMARY COLD TRAP 6.03E4+03 0.00E+00 - 6.03E+03
| SEC. COLD TRAPCA) 1.82E+04 1.64E+04 I.47E+04
| SEC. COLD TRAP(B) 1.82E+04 1.64E+04 3.47E+04
| .SEC. COLD TRAP(C) 1.82E+04 : 1.64E+04 3.4TE+04
| *% QUTPUT OF COVER GAS-SYSTEM ¢ H ) xx*
. REGICN CONCENTRATION MASS IN VAPER TRAP MASS ON WALL ENVIR. FROM WALL
; G IM3) (G b) €6 b (G b} <G )
| PRIMARY AR GAS’ 1.88E-05 1.64E-02 0.00E+00 0.00E+00 7.92E+00
| SEC. OF TANK<CA) 1.15E-05 1.50E-03 0.00E+00 0.00E+00 0.COE+0Q0
: SEC. DF TANK(B> 1.15E~-05 1.50E-03 0.00E+00 0.00E+00 0.00E+00
5 SEC. OF TANK(C) 1.15E-05 1.50E-03 0.00E+00D 0.00E+00 ‘0.00E+00
EVCAD 1.15E-05 2.30E-04 0.00E+00 0.00E+00 0.00E+00
| SHCA? 1.15E-05 2.42E-04 0.00E+00 0.00E+00 0.00E+00
© EV (B> 1.15E-05 2.31E-04 0.00E+00 0.00E+00 0.00E+00
: —_ SH(B? 1.15E-05 2.42E-04 0.00E+00 0.00E+00 0.00E+00
i | EV(C) ‘ 1.15E-05 2.30E-04 0.00E+00 0.00E+00 0.00E+00
| SHCC) 1.15E-05 2.42E-04 0.00E+00Q 0.00E+D0 0.00E+00
I
: *x TRANSFER THROUGH IHX #*x
| RATE(G /S) INVENTORY(G p]
! 8.52E-09 ~-3_.39E+02
| 8.52E-09 -3.39E+02
8.52E-09 -3.39E+02
**% TRANSFER THROUGH SG *x
RATE(G /5> INVENTORY(G b}
0.00E+00 3.30E+04
0.00E+00 3.30E+04
0.00E+00 3.30E+04
*x QUTPUT OF AIR COOLER ¢ H ) x%xx
CONCENTRATION ENVIR. FROM A/C
. (G /8) (G /M3) < G p]
a IRACSCA) 2.36E-10 8.55E-12 &6.28E+01
! IRACS(BY 2.36E-10 B.55E-12 6.28E+01

IRACSC(COY 2.36E-10 8,.55E-12 6.2BE+01




*xxxk HIOMJO2 MONJU 57 CYCLE OFI=2.5 OFE=0.6 REF.CASECR1> #x*k*% TIME= 3755.0 (DAYS)
' TRITIUM CONCENTRATION IN EACH ROOM *x

x*x
NO. REGION CONCENTRATION
. . (B@ /5) (Ba /M3
1 R/V ROOM 7.23E+00 1.54E+08
2 PRIMARY NA LOOPCAD 7.94E+0Q1 5.17E+00
3 PRIMARY NA LOOP(B) 5.08E+01 3.29E+00
4 PRIMARY NA LOOP(C) 4.15E+01 4 .BOE+00
5 1CTNZ 2.44E+00 6.73E+07
6 C/V AIR ROOM 1 0.00E+00 3.B6E+02
7 PRIMARY AR ROOM 1 5.52E+00 ° 4,06E+0Q0
8 2HAIKAN ROOMCAD 5.04E~01 1.02E-01
9 ZHAIKAN ROOMCCY 5.19E-01 1.18E-01
10 SG ROOMCA)D 2.20E+01 6.53E-01
11 56 ROOM(B> " 2.1BE+01 &.98E-01
12 SG ROOMCC? 2.18E+01 6.52E-01
STACK

(B& /M35 (Ba
P+.B8PE+01 2.80E+13

—g61—





