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Analysis of Natural Circulation Charactristic
in middle size ATR

Mitsuru Murata *
Yuji Ishii*

Abstract

Present nuclear power reactor adopis a forced circulation sysiem
But, the naiural circulation studies for light water reactor are recently preceeding.
So, on purpose to examine possibility of ATR natural circulation reactor in 1000Mw.
class, we evaluated the natural flow and core cooling characieristic for ATR.

In this study, the sensitivity analyses for the natural circulation characteristic
by change inlet pipe diameter, outlet pipe diameter, core length, and downcomer pipe
height were executed. Then the sensitivities are as follows.

{1) Influence of inlet pipe diameter
From analyses of the case which was executed using 3B as inlet pipe diameter,
against using 2B in the base case, it was clarified that channel flow of the case
using 2B is more stable than that of the another.

(2) Influence of outlet pipe diameter
Brom analyses of the cases which were executed using 4B and 5B as outlet pipe
diameter, against using 3B in the base cases, it was clarified that the cases using
using pipes of a large diameter have more natural flow than the other cases, because

of decreasing pressure loss at outlet pipes.

(3) Influence of core length
From analyses of the cases which were executed using 3.2m and 2.7m as core length,

against using 3.Tm in the base case, it was clarified that the cases using short core
length have more natural flow than the other cases, because of decreasing pressure

loss at the core.

(4) Influence of downcomer height
From analyses of the cases which were executed using 20m and 30m as downcomer

against using 15m in the base case, it was clarified that the cases using high
downcomer height have more natural flow than the other cases. because of increasing
driving head which is the diferential pressure between the core and the downcomer.

And, from the analyses results of (1) to (4), it was crarified that the item of the most
largest sensitivity was downcomer height. And then, using the combination which have most
natural circulation flows for the parameter which were inlet pipe diameter, core lengih,
and downcomer height, can get 4.29 kg/s as natural circulation flowper channel under the
condition of 2.8Mw power per channel, and under considering RPF, under condition of
average channel power were 2.0Mw, number of pressure tube is 280 per- half, loop number of
pressure tube is 560 per both loop, we can get 1120 Mw . power, and then we have an
idea that 1000Mw. class natural circulation reactor is pessible.

Work performed by The Kaihatsu Compufing Service Cenier, Ltd. under contract with Power
Reactor and Nuclear Fuel Development Corporation.
PNC Liaisen: ATR Safety Engineering Section, Safety Engineering Division, O-arai
Bngineering Center, Yukihiro Takabe.
% :  Technical Division I, Scientific System Department,
The Kaihatu Computing Service Center, QP¢
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(¥ (=) |(ke/s)|(ke/ 8 HOT AVE. (kg /o) HOT AVE. HOT AVE. HOT AVE.
1 0.0 0.5 68. 14 68. 31 2.0 2.0 68. 83 285.4 285. 4 12. 6 12. 6 65. 54 65. 54
2| 200.0 1.0 68. 33 68.32 2.47 1.99 68. 82 285.3 285. 3 # ” 82.79 65. 56
3| 300.0 1.1 68. 39 68.43 2,42 #” 68. 83 ” 4 /" /” 85. 63 65. 56
4 400.0 1.2 68.43 68. 44 2.33 #” 68. 84 ” " 12. 7 12.7 88. 35 65. 55
5| 500.0 1.3 68. 43 68. 49 2. 18 " 68. 85 " " " # 91. 04 65. 53
6| 600.0 1.4 68.53 68.55 2.02 ” 68. 86 " ” " " 83.19 65. 92
T 70000 L.5 65. 58 68. 59 i.87 ” 68. 87 " # 12.8 ” g4. 88 65. 50
8| 800.0 1.6 68. 64 68. 66 170 " 68. 88 " ” " ” 96. 58 65.49
l9 800. 0 1.7 68.70 68. 71 1.81 # 68. 89 # #" ” ” 97.53 65. 47
10| 10006.0 1.8 68.75 88. 76 1.53 " 68. 90 # ” 12.9 12. 8 88. 26 65. 46
i1 ] 1106.0 1.9 68. 80 68. 82 1.47 " 68. 91 4 #” " # 08.72 65. 45
12 ] 1200.0 2.0 68. 86 88. 87 1.43 " 68. 92 # " # # 997. 13 65. 44
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DSN = DGD999.INPUT.DATAINCSASO00)} PAGE = 1 PAGE = 2
mmmmtmmme e m e e B e e B e e e fym — e — e = B e e e e P e B T Y T TRV TP UUPLY. QP VIR - SO Uy SUPRS AP S
NATURAL CIRCULATION OF ATR {PLANT STEDY STATE) SENSITIVE ANA, (BASE-STE) TFLOW(1,4) = 2%180.,0,

0 o] o TPEIPE(1,1) = 8%274.35,
&CINP1 TPIPE(1.,2) = B%274.35,

MENDST = 10000, TPIPE(1,3) = 17*%274.35,

KTEND 50, TPIPE(1.,4) = 180.0.,

IDPRNT = 4, i0, 10, 20, 50, 50, 50, 50, 50, G50, IHEAD ¢1) = 3*1., 0, .

IDPLQT 1, 2, 2 2. by ¥ S, S 5, 5. DZPIPE(1,1) = 6%3.,4392, 1.6648. 2.27,

IDPRNT 10, 25, 25, 285, 50, 100, 100, 100, &0, 100, DZPIPE(L1,2) = 6%3.4392, 1.6648, 2.27,

IDPLOT = 2. 2. -4 2, 2 2, 2, 2 2, 2 DZPIPE(1,3) = 3%3,0, 2*3,0,

KTSTDY 1. DHPIPE(1.,1) 6%0.0, 1.65648, 2.27+

KWREST 1, DHPIPE(1,2) = 6%0.0., 1.6648, 2.27,

&END DHPIPE(1,3) = 3*%-3,0, 2%=3.0,
&CINPZ2 SDIAM (1,1) = 0.0495, 0.1026.,
TIME = -5.0, SDIAM (1,2) = 0.0495, 0.1026,
DTCHAN(1)Y = 0.0, 25.0, 50.0, 100.0, 200.0, SDIAM (1,3) = 00,3176, 0.38636,
400.0, 00,0, 1260.0, 15¢0.0, 100000.0, SDIAME(1,1) = 0.0495, 00,1026,

DDTIME(L1) = 1.0, 1.0, 1.0, 1,0, 1.0, SDIAME(1,2) = 0.0495, 0.1026,

1.0, 1.0, 1.0, 1.0, 1.0, SDIAME(1,3) = 0.3176, 0.3836,

TEND = 1000.0, SDIAMO(1,1) = 0.0605., 0.1112,
REND SDIAMO(1.,2) = 0,04805., 0.1112,
ENUMINP SDIAMD(1+3) = 00,3556, 0.4064,

NLINK = 3, NJQIN = 1. NBCL = 1, NBCJ = 1. NSUBL = 3., SLENG (1,1) = 22.3, 2.27.,

NMVAL = 0Os NCVAL = 0O« NSCVAL = ©, NPUMP = 0. NHX = 0, SLENG (1,2) = 22.3, 2.27,

NHXBC = 0/ ILOoR = 1., SLENG (1,3) = 9.0, 6.0,

EEND STUETK(1,1}) = 0.2272, 4.094,
ESYSDA STUETK(1,2) = 0.2272, 4,094,

Int, $1) = 1. 2, 3 by STUETK(1,3) = 0.634, G.0.

INUJ (1) = 1, i, -1, ~21., NODESL(C1,4) = 7. 1,

INDJS 1) = =1, ~1. 1, -1, NODESL{1,2) = 7. 1,

INJ (1) = 1., NODESL(1,3) = 3, 2,

INBCJ (1) = -1, -21. ELEV (1) = 23.3652, 38.9925, 38.9925.,

INSUBLC(L1)Y = 1., 2 3, SELEV (1,1} = 25.03,

INSLD (1) = 2, 2, 2, SELEVY (1,2) = 25.03,

BEND SELEV (1.3) = 29.670,
‘ESTRINP WIN (13 = 10.8, 30132.2, 3024.0, 0.0,

NHXD20 = 04 REND

DIAM (&) = 0.2102, ZBCINF

DIAME (4) = 0.2102, WBDAIN(1,1,1) = 0.0, 0.0, 300.0, 238,266, 100000.0, 238,264,

CIAMO (&) = 0.2674, TWBDA (1,1,31) = 100000.0, 180.0.

ALENG (&) = 2.0, &END

TUETK (41} = 0.0, &CVINP

NODEL (4% = 1, &END

TFLOWL1,1) = 9%274,35, &5CVINP

TFLOW( 1,2} = 9%274.35, 2END

TFLOW(1,3) = 1B%274.35, SHXINP
U PP PSSR PRy A g S U DU S S, S et g mm Pmm e m e m e B m e e e b G ey m e e —m P e
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REND PSE = 260.0,
SMVINP PLE = 1.0,
REND PSG = Q.77,
EPUMPIN PDP = 118,13,
BREND CPRIN = 1.0.
&CORDAL &END
AP = 0.,003435, &CORDAZ
AF = 0,001357, TUESP = 3.216,
AC = 0.004932, 0.008516, 0,00429., 0.0952. TUEUS = 0.8352,
AS = 0.001649, 0.001154, ©0.00195, 0.00916, TUETIE = 0.666, i2%0.0,
RHOP = . 10200.0., TUEBEN = 4%0.0, 4%0,025856, 0.0, 0.02656, 3%0.0.
RHOF = 6550.0, TUEPH = 10%0.0., 0.2/ 0.0, 0.0,
RHOS = 3*8030.0., 7832.0, &END
CPp = 0.074, &CORSTA
CPF = 0.078, H (1,1,1) = 22%291.0,
CPS = 3%0.12, 0.11, WC t1,1,1} = 2223.0,
FP = 1.529, TP (1,1,1) = B*291.0.,
FF = 1,832, TF  (1,1,1) = 8%291.0.,
FS = 0.370, 0.2548, 0.23218, 1.169, TS (1,1,1) = 21%291.0,
FSA = 0,397, 0.2818, 0.2799, 1.217, H (1,2,1) = 22%291.0,
ALFFFS = 4.2614, Wwe (1,2,1) = 22%3.0,
ALFSS8S = 2%0.9044, 0.5117, 0.1162, TP (1,2,1) = 8%291.0,
ALFP = 1.3564, TE (1.2,1} = 8%291.0,
ALFSA = &4.0E-3, 1.0E-3., 1.845E-7, 1.0E-10, TS (1,2,1) = 21%291.0,
NG = 8, 4y 7 2, TA = 4%68.0,
QEC = 0.00%9815, 0.0811, 0.0739, 0.3257, IALFA = 54
DEH = 0,009815, 0.0811., 0.0739, 0.3257, IALFAL = 5,
THTA = 0.5, PCORIN(L,1) = 67.0, 67.0,
Z (1,1)= B*0.4625, 3%0.51- 0.545, 1.48, 3.08, &END
2.3, 2.62, 2%1 .85, 0.97, 0,141, &CORDT
0. 144, IQDOPT = 0.,
Z (1,2)= Bx0.4625, 3+#0.51, 0.545, 1.48, 3.08, QDATACL,1,1)0= 0.0, 0.0, 30.0. 0.1,
2.3, 2.62, 2%1,85, 0.97, 0.141, 50.0, 0.2, 150.0, 0.50,
0.141, . ) 300.0, 1.0, 100000.0, 1.0,
HZ{1,1)= B%0.4625, 3x0.51, 0.545, 1.48, 0.11. QDATA(L,1,8)= 0.0, 0.0, 30.0, 0.1,
0.08, 0.09, 2%1.85., 0.395., 0,141, 60,0, 0.2, 150.0, 0.50.,
0141, 300.0, 1.0, 100000.0, 1.0,
HZ{1.,2)= B8*0.4625, 3*%0.51, 0.545, 1.48, ¢.11., 1T = 50,
0.08, 0.09, 2*1.,B85, 0.395, 0.141, NUMPIP = 1. 279,
0,141, TX = 0.0,
LALFW = &, @D = 0.5, 139.5,
TAUDNB = 0.5, IGR = 2,
THMXDNB = 1.5, QBUNP (1,1) = 0.0751, 0.1166, 0.1457, 0.1626,
BETLIM = 0.905., 0.1626, 0.1457, 0.1166, 00,0751,
ICRIT = -5, QBUNP (1,2) = 0.0751, 0.1166/ 0.1457, 0.1626,
—-—-+-——‘1-"—"+-—"—2--"—"‘——""3"'--"'_—“—4-""—“""-'“5—-"-4'--——6“--"+———-7 —————— ‘i""——"'1--""+--——2—-‘"-+"'"——3-———+--—-A-""'—-+-—-“'5----+————6—"""-+-""-'7—-
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0.2626, 0.14587, 0.1166, 0.0751,
RAM (i3} = 1.03E-3, 3.11E-2., 1.27E-%~ 3.35E-1,
1.44, 3,69,
BETAC (1) = 3.4E~4, 9.6E-4, B.2E-4. 1.65E-3,
&6.7E~4s 1.7E-4,
GAMMA = 3.02E-4,
TPCAL = 100000.0.,
IPCAL = Oy
IDELT = 10,
FCRIN (1) = 0.5, 0.5,
FFIIN (1) = 0.935, 0,935,
FOKIN (1) = 0.065, 0.065,
&END
&8D
WVSH = 0.0, 0.0, 1.7, 0.1775, 3.3, 0.3225.,
4.9, 0.455, 6.35, 0.5575, 743, 0.6325,
9.8, 0.7575, 11.9, 0.8575, 30.7, 1.7640.,
37.73, 1.7650,
SOV = 3.3,
SOVS = 34.43
ASDIN = 10000.0, 0.0,
HNWL = 0.6325,
AXK0SD = 0.00352,

COSTEM = 0.4,
DRPRELF = -2.0,
PSDIN = 48.4,
DELHSD = 0.0,
PHLVIN = 10000.0,
PLLVIN = 0.0,
NBCSD = 1.
WBSDINC1,1,1) = 0.0, 0.0, 300.0, 238.266, 100000.0, 238.286,
MSTEDY = 1.
ICARRY = 0,
PCNDA = 40.0, 20.0,  68.4s 66,2,  70.4, 76.2,
DWCNDA = -0.2, 20.0, 0.0, 0.0, 0.2, ~20.0,
NOSRIN(1) = 3,
ISRINK{1,1) = 1, 2, 3,

2END

ZRLFINP

SEND

RBPINP

2END

& TUPUMP

ZEND
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NATURAL CIRCULATION OF ATR (PLANT STEDY STATE) SENSITIVE ANA. (BASE-TRA} &CORSTA
10 o) 4] &END
&CINP1 &CORDT
MENDST = 10000, IQDOPT = 0y
KTEND = 50, QDATAC(L,2:1) = 0.0, 1.0, 100.0, 2.0,
IDPRNT = 50, 50, 200.0, 2.0, 201.0, 2.2
IDPLOT = 4., by 300.0, 2.2, 301.0, 2.4,
KYSTDY = 1, 400.0, 2.4y 401.0, 2.4,
KWREST = 1., 500.0, 2.6s 501.0, 2.8,
&END 600.0, 2,8y 601.0, 3.0,
ECINPZ 700.0. 3.0, 701.0, 3.2,
TIME = 0,0, 800.0, 3.2, B01.0, 3.b4s
"OTCHANC1)Y = 0.0, 106000.0, 900.0. LR Y] 901.0, 3.6,
ODTIMEC(L1) = 0.5, 0.5, 1000.04 3.64 1001.0., 3.8,
TEND = 1500.0. 1100.0, 3.8, 1101.0, 4.0,
REND 1200.0, 4.0, 1201.0, 42,
ENUMINP 1390.0. 4,24 1301.0. vy
REND 1400.0, [y 1401.0, bib,
2SYSDA 1500.0» dobs 100000.0. &by
REND RDATA(1,1,2) [+ J 1.0, 100000.0. 1.0,
ESTRINP &END
AEND &sD
RBCINP WBSDIN(1,1,1) 0.0, 245.9, 100.0, 495.0,
WBDAIN(1,1,1) = 0.0, 245.9, 100.0. 495,0, 200.0. 495.0, 201.0. 544.9,
200.0, 495.0, 201.6, 544.9, 300.0, 544 .9, 301.0., 594,77,
360.0, Sh4b .G, 301.0. S94h.7, 400.0. 594.7, 401.0, G445,
400.0, 594.7, 401.0, 644 .5, 500.0., 644 .5, 501.0. 694.3,
S00.0, 644 .5, 501.0» 694.3, 100000, 0) 694 .3,
100000.0, 694.3, MSTEDY = 1.
TWBDA (1.,1,1) = 100G000.0. 180.0, 2END
ZEND RRLFINP
LCVINP &END
ZEND &RBPINP
BSCVINP SEND
&END 2TUPUMP
EHXINP &END
ZEND e e e A - e B A R tal o S ey ]
EMVINP
ZEND
LPUMPIN
LZEND
&CORDAY
SEND
BCORDA2
REND
et D e e e B et e - L ] - Tttt T el

R2.1.2 A(’I‘REFVJ\’UJ;F‘ B 7378 Fﬁ%f&f&#—ﬁ()\?)f—)& VAT (1/1)
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NATURAL CIRCULATION OF ATR (PLANT STEDY STATE) ANA. {P30M,C2.7M,SB=STE} TFLOW(1,4) = 2%180.0,
Q 0 0 TPIPE(1,1) = B8*274.35,
RCINP1 TPIPEt1,2) = 8%274.3G,
MENDST = 10000, TPIPE(1,33) = 17%274.35,
KTEND = 50, TPIPE(1,4) = 180.0.,
IOPRNT = 4, 10, 16, 20, 50, 50, 50, 50, 50, 50, IHEAD (1) = 3%1, 0,
IOPLOT = 1. 2, 2, 2 by S, 5, Y 5, S DZIPIPE(1.1) = 6*%3.4392, 2.6648, 2,27+
IDPRNT = 10, 25, 25, 2%, 50, 100, 100, 100, &0, 100, DZPIPE(1,2) = 6*3,4392, 2,664648, 2.27»
IDPLOT = 2- 2, 2, 2, 24 2, 2, 2, 2+ 2s DZPIPE(1,3) = &6*3.0, 4x3.0,
KTSTOY = 1. DHPIPE(1,1) = 6%0.0., 2.65648, 2.27,
KWREST = 1. DHPIPE(1,2) = &4%0.0, 2.6648, 2.27,
REND DHPIPE(1.3) = 4%-3,0, 4%-3,0,
&CINP2 SDIAM (1,13 = 0.0495, 0.1026,
TIME = ~-5.0, SDIAM (1,2) = 0,0495. 0.1026,
DTCHAN(1) = 0.0, 25.0, 50.0, 100.0, 200.0, SDIAM (1.,3) = 0.3174, 0.3636,
400,04 &00.0, 1260.0, 150¢.0, 100000.0, SDIAME(1,1) = 0.0495, 0.,1026,
DDTIME(1) = 1.0, 1.0, 1.0, 1.0, 1.0, SDIAME(1.,2) = 0.0495, 0.1028/
1.0, 1.0, 1.0, 1.0, 1.0, SDIAME(1,3) = 0.3176, 0.3636,
TEND = 2000.0., SDIAMOC1,1) = 0.0605, 0.1112,
REND SDIAMO{1,2) = 0.0605, 0.1112,
SNUMINP SDYAMO(1,3) = 0.3554., 0.40684,
NLINK = 3, NJOIN = %, NBCL = i, NBCJS = 1. NSUBL = 3, SLENG (1,1} = 23.3, 2.27+
NMVAL = 0, NCVAL = O, NSCVAL = 0, NPUMP = 0., NHX = 0, SLENG (1,2) = 23,3, 2.27,
NHXBC = 0., ILOOP = 1. ' SLENG (1.3) = 1B.0- 12.0,
2END STUETK{1,1) = 0.2272., 4,094,
&SYSDA STUETK{1.,2) = 0.2272, 4,094,
INL 1) = 1., 2, 3, 4, STUETK{1,3) = 0,634, C.0,
INUJ (1) = 1, 1, -1, -21, NODESL{1,13 = 7. 1.
INDJ (1) = -1, -1, 1. -1, NODESL(1.,2) = 7., 1.
INJY (1) = 1., NODESL{1,3) = &, [
INBCJ (1) = -1, =21, ELEV (1) = 23.3652, 53.9925, 53.9925,
INSUBLC1) = 1. 2, 3, SELEY (1.1) = 26.03.,
INSLD (1) = 2, 2 2. SELEV (1.2) = 26.03,
2END SELEV (i,3) = 35,670,
&STRINP WIN {1} = 10.8, 3013.2, 3024.0, 0.0,
NHXD20 = 0. &END
DIAM (4} = 0.2102, 2BCINP
DIAME (4) s 0.2102, WBDAIN(1,3,2) = 0.0, 0.0, 300,0, 238,286, 100000,.0, 238,246,
DIAMO (4) = 0.2674, TWBDA (1,1,1) = 100000.0, 1B0.0.
ALENG (4) = 2.0, REND
TUETK (4} =2 0.0, ACVINP
NODEL (41} = 1, SEND
TFLOW(1,1) = 9#274.35, &SCVINP
TFLOW(1,2) = 9*%274.35, LEND
TFLOW(1,3) = 18%274.35, EHXINP
————+—"'--1"-““-'+————2———-+—-—-'3———'—4'--""‘4--‘—"-+--—-5"""-+“———ﬁ——--+——-'"7 —————— +—---1"—"""t"-"--ﬂ'-——'—i'——-—3-"'""'+----4“—‘“—+—-——5—""-+----6""“—"4'————7-_
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&END PSE = 260.0,
EMVINP . PLE = 1.0,
&END PSG = 0.77»
&PUMPIN POP = 118,13,
EEND CPRIN = 1.0,
&CORDAL &END
AP = 0,003435, &CORDAZ
AF = 0.001357, TUESP = 2,347,
AC = 0.004%32, 0.00516, 0.01146., 0.0952, TUEUS = 0.8352,
AS = 0.001649, 0.001154., 0.00389, 0.009346, TUETIE = 0.466., 18%0.0.,

. RHOP = 10200.0., TUEBEN = 4#0.0, &#0.0, 4%0.026564, 0.0, 0.028548, 3*0,0,
RHQF =z 6550.0, TUEPH = 4%0.0, 6%0.0, &%0,0, 0.2, 0.0, 0.0,
RHOS = 3*x8030.0» 7830.0., LEND
CPP = 0,074, &CORSTA
CPF = 0.078, H (1,1,1) = 28%291.0,
cPS = 3*0.12, 0.11, WC (1+1,1) = 28%3.0,

Ep = 1.529, TP (1,1,1) = 8%291.0.,
FF = 1.832, TF (1.,1,1) = 8%291.0.,
FS = 0,370, 0.2548. ¢.37950, 1.16%., TS (1,1,1) = 27%291.0,
FSA = 0.397, o.2818, 0.4392, 1.217, H t1,2,1) = 28%2%1.0,
ALFFFS = 4.2614., W (1.,2,1) = 28%3,0,
ALFSSS = 240.9044, ¢.5117., 0.1162, TP (1,2,1) = 8%291.0.,
ALFP = 1.3564., TF (1,2,1) = B8%291.0,
ALFSA = 4.0E-3, 1.0E-3, 1.845E-7, 1.0E-10, TS (1.,2,1) = 27%*291.0.,
NC = 8, by 13, 2, TA = 4%68.0,
DEC = 0.009815, ©.0811., ¢.1208, 0.3257, IALFA = 5,
DEH = 0.009815., ¢.0811., ©.1208., 0.3257, IALF A4 = 5,
THTA = 0.5, PCORIN(1,1) = 67.0, 67.0,
Z (1,13%= 8%0.3375, 3*0.,51, 0.545, 6¥2.5, 1,48, 3.08, &END
2.3, 2.62, 2%1.85, 0.97- 0.141, &CORDT
0.141, IQDOPT = 0,
Z (1,2)= 8%0.3375, 3%0.51, 0.545, 6%2.5, 1.48, 3.08/ QDATA(1,1,1)= 0.0, 0.0, 300.0, 4.0,
2.3, 2.462, 2x1.85, 0.97. 0,141, . 100000.0, 4.0,
Q.14 QDATA{1,1,2)= 0.0, 0.0, 300.0, 4.0,
HZ{1,1)= 8%0.3375, 3x0.51, O0.545., 6%2.5, 1,48, 0.11, 100000.0, 4.0,
.08, G.0%, 2%1.85, 0.395., 0.141, IT 50,
¢.141, NUMPIP = 1, 279,
HZ{1,2= 8%0.3375., 2*0,51., 0.545, 6%2.5, 1.48, Q.11 TX = 0.0,
©.08, .09, 2%1.85., 0.395., 0.141, @D = 0,5, 139.5,
0.141, IGR = 2,
IALFW = 1. QBUNP (1,1) = 0.0751, 0.1166+ 0.1457, 0.1626,
TAUDNB = 0.5, 0.1626, 0.1457, 0.1166, 0.0751,
TMXDNB = 1.5, QBUNP (1,2) = Q.0751, 0Q.1166, 0.1457, 0.1626,
BETLIM = 0,05, 0.1626, 01457, 0.1166, 0.075%,
ICRIT = =5, RAM (1> = 1.03E-3, 3.11E-2, t.27E-1, 3.35E-1,
B e e e Attt o e e A g - T e il el Rl e e e . B Tl . e R it At
2. 2. 1 —g 9z (2/8)
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1.41, 3.69,
BETAC (1) = 3.4E-4, 9.6E-4, 8.,2E-4. 1.65E-3,
6. 7E=4, 1.7E-4,
GAMMA = 3.02E~4,
TPCAL = 100000.0,
IPCAL = 0.
IDELT = 106,
FCRIN (1) = 0,5, 0.5,
FFIIN (1) = 0.935., 0,935,
FOKIN (1) = 0.065, 0.065,
LEND
%SD
WVSH = 0.0, 0.0, 5.1, 0.1775. 9.9, 0.3225,
14.7, 0.455, 19.05, 00,5575, 22.29. 0.6325.,
29 .4, 0.7575, 35.7. 0.8575, 92.1., 1.74640,
113.19. 1.7450,
SOV = 9.9,
SpoVS = 103.29.
ASDIN = 10000.0., 0.0,
HNWL = 0.48325,
AKOSD = 0.00352,
CDSTEM = €.4&.
DPRELF = -2.0,
PSDIN = 68.4,

DELHSD = 0.0,
PHLVIN = 10000.0,
PLLVIN = 0.0,
NBCSD = 1.
WBSDIN{(1,1,1) = ¢.0, 0,0, 300.0, 23B.266, 100000.0, 238.266.
MSTEDY = 1,
ICARRY = 0
PCNDA = 40,0, 80.0, 68,4, 264.8, 70,4, 304.8,
DWCNDA = -0.2, 80.0, 0.0, 0.0, 0.2, -~80.0,
NOSRIN{1) = 3,
ISRINK(L,1) = 1., 2, 3,
&END
&RLFINP
&END
ZRBPINP
ZEND
ETUPUMP
ZEND
it e e e e e Tl e e e L . e e A

2.2, 1 ATRFI'UJ\’"’XF@E{’NF *’fFLff Tﬁ‘_ HF—s 92+ (3.3)
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