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A computer code REFLA-~1D/MODEl, which is used for an
analysis of the reflood phase of LOCA, has been improved to
eliminate unrealistic oscillations of the core mass balance
calculation. In the improved core mass balance calculation,
the void fraction at the quench front is evaluated and used
explicitly in order to evaluate more precisely the mass
balance above the guench front.

The improvement eliminated the unrealistic oscillations
of the core mass balarice calculaticn without making any
Sigﬁificant changes in the rest of the calculated results.
Therefore, this improvement has increased the validity of
the calculated results of that code. This is an Important

point especially for the system caleulations.

Keywords : REFLA-1D/MODEl, PWR, LOCA, Reflood, Core Mass
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1. Intorducticn

REFLA—lD/MODEl(l).is a computer code being developed
at the Japan Atomic Energy Research Institute (JAERI) for
the thermo-hydrodynamic analysis of the reflood phase durilng
a loss-of-coolant accident (LOCA) in a PWR. This code can
calculate the phenomena of both forced floeding and gravity
flooding of a system. The treated system is a simple one,
cuch as the Small Scale Reflood Experiment at JAERI(Z)
the PWR FLECHT-SET Phase A Experiment >’.
iation is one-dimensional. The results calculated by the

and

The core calcu-

previous version of this code were in fairly good agree-
ment(u)’(S) with the data of the PWR-FLECHT Experiments(6>,
under the conditions of the flooding velocity of 1 to 10
in/sec and the system pressure of 60 psia (4.2 ata).

An assessment calculation on the core thermo-hydraulics
of REFLA-1D/MODE1 was performed under the conditlons of the
relatively low system pressure ( 2 ata) and core inlet liquid
flow rate (4 em/sec). The.comparisons of the calculaticnal
results with the experimental data showéd some discrepancies
and problems. One of the problems was the significant oscilla-
tions of core outlet mass flow rate. Although the oscilla-
tions did not_éeem to have significant effects on the core
cooling behavior in that calculation, 1t will produce serious
effects on both the core and the system behavicr in a system
calculation, which is planned to be performed in the future.
Because, the large oscillations of the core outlet mass flow
rate will induce the oscillaticns of the system behaviors and,
hence, the oscillations of the core inlet liguid mass flow
rate. Furthermore, the calculated oscillations lcoked ﬁnre-
zlistic, because this kind of oscillaticns were not obseved
in the experiment. Therefore, the oscillations were inves-
tigated carefully and eliminated by improving the mass
balance calculation 1n the code.

In this report, the improvement and modificaticn of the
core mass balance calculaticn in REFLA-1D/MODE1l are presented.
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2. Improvement and Mcdification

2.1 Results of previous calculation

As a sample of the previous results of the REFLA-1D/
MODE1l core calculation, some of the calculational results
for Run 6033 of the Small Scale Reflood Experiment(T) at
JAERI are shown in Figs. 1 through 5. The main conditions
of Run 6033 are summarized in Table I. The input deck is
giveh in Table II. Figure 1 shows the rod surface tempera-
ture histories at six specified elevations. Figures 2 and
3 give the heat transfer coefficients and the void fractions,
respectively, at the same six elevations as speéified in
Fig. 1. Figure 4 shows the movements of the flow regime
boundaries. L1 and L2 are the bulk bqiling point and the
gquench front, respectively. L3 1is the bulk beiling point
above the quench front (LZ2), when the liquid temperature is
lower than the saturation temperature at the guench front.

In this calculation, L3 = 12. L4 and L5 are the froth

level and the top quench front, respectively. L7 is

the 1iquid top 4.e. the initiation of single phase steam flow.
Figure 5 shows core mass balance. In the notations, Gl is the
core inlet liquid mass flux. GLOUT and ON1 are the liguid and
Pluid mass fluxes at the core exit, respectlvely. MCDOT is
the liguid accumulation rate in the core. These plots are

the same as those given in Appendix of reference 1. However,
in this report, they are plotted with the time interval of

one second, which is one-fifth of that in reference 1, in
order to show the oscillations more clearly.

As recognized from Figs. 4 and 5, there are some periodic
oscillations after 180 sec. 1In Fig. 4, the liguid top (L7)
drops down from the top of the core during the oscillations.
Also in Fig. 5, the core outlet fluid and liquid mass flows
approach zero during the osciliations.

Although there seems to be little effect of the oscilla-
tions on the rod surface temperature histories, as shown in

Fig. 1, these oscillations will cause serious problems in the
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system calculations, which are planned to be performed in

the future, because those oscillations are Very large in
magnitude. In the system calculations, the core inlet 1liquid
flow rate is determined based on the system behaviors, mainly,
the primary loop pressure loss. Thus, the cscillations

of the core exit flow rate might result in the oscillations
of the core inlet 1iquid flow rate and, hence, the core cool-
ing behavior. On the other hand, this kind of oscillations
were not observed in the experiment. Therefore, those oscll-
lations are considered unrealistic and should be eliminated
by improving the code.

The period of the oscillation was found to be 20 sec
after 180 sec. A quench front propagation was also examined,
because it is a key parameter of the core behavior. The
calculated gquench front velocity was found to be about 0.2
em/sec, and the node increment was 4 cm in that calculation.
Therefore, the time interval of travel of the quench front
between nodes was estimated to be 20 sec. This time interval
is the same as the oscillation period. Figure 6 shows .the
timings of the oscillations plotted on the quench front
history. From this figure it was found that the oscillations
oceurred at the times just after the gquench front passed the
caleculational nodes. In other words, when the quench front
existed just above the caleulational nodes, the osclllations
occurred and the liquid top dropped.

In REFLA-1D/MODE 1, the liquid top level is determined
based on the core mass balance calculation, as described in
detial in the next section. Therefore, the core mass balance
calculation was investigated as concerning the effect of the
quench front position; that is, the logic and assumptions in
the core mass balance calculatlon were examined, in order to

eliminate unrealistic'drops of the liquid top.

2.2 Improvement of mass balance calculation model

In REFLA-1D/MODEl, the mass balance calculation of the
core is performed in a subroutine named MASBAL. In the
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subroutine MASRAL, several recurrence formulas are used in
order to calculate a fluid mass flux, a vapor mass flux
and so on. They are summarized in Table II. They are:
dervied from ordinary mass balance equations at the calcu-
lational node. A flow diagram of the subroutine MASBAL is
given in Fig. 7. |

The liquid top is determined based on the value of MZ,I+1’
which is the liquid mass above the node I+1. The calculation
procedes from node 1 to node N1(top nede). 1If MZ,I+1 becomes
a negative value first, the liquid top is assumed to exist
between the nodes I and I+l. The exact position of the liquid
top, which is denoted as L7, is obtained from Eg.(5) in Table
IM. Namely, replacing I+l with L7 in Eq.(5),

% L7 LT . =
MR,I - : (1-ap)p,dZ - ; mdZ-At = 0 | (9)

is the equatilon to obtain.the liguid top L7. In the mass
balance calculation (see Table III), the void fraction a; is
assumed to be constant between the nodes T and I+l and is
fixed at a value at the node I. This is illustrated in Fig.
8. In Fig. 8, broken lines show a void fractlon distribution,
and the width between two broken lines gives the veoid fraction.
The hatched rectangles represent the assumed void fraction
distribution, and the vaule of void fraction between the nocdes
I and I+l is constant being fixed at the value of the node I.
However, this assumption is not accurate enough when the
quench front exists Just above the calculational node.

' The void fraction distribution near the gquench front
was investigated when the quench front just passed the cal-
culational node. This is i1llustrated in Fig. 9 fbr the time
about 240 sec. As recognized from Fig. 6, the oscililaticn
was observed at about 240 sec. At 239.8 sec, the guench
front is just below the node 47, 0.02 mm below as illustrated
in Fig. 9(a). The void fraction at the node 57 is 0.9097,
wheras at the node 46 the void fraction is 0.7777. This
indicates that the difference of the vold fraction is large
between the positions above and below the guench frent.

At the next time step (239.9 sec), as shown .in Fig. 9(b),
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the quench front has progressed and exists just above the
node 47, 0.2 mm above. The void fraction at the ncde 47
has decreased a lot from 0.9097 to 0.7939. Corresponding
to this decrease of the void fraction. Mz T+1=48 decreases.
and the water above the ncde 48 is calculated to decrease.
Because MQ T+1 is calculated based on the void fracticn at
the node I=47, as mentioned before. The sudden decrease of
the water above the node I+l results in the drop of the
ligquid top.

In about 2 sec after that time, however, the liquid top
returns to the top of the core. The reason 1s as follows.
Wnen the liguid top does not exist at the top of the ccre,
the liquid can not flow cut and stays in the core. This
inereased amount of liguid decreases the vold fractions and,
hence, the liquid top returns to the top of the core. This
process takes place in a shert time, that is, 1n about 2 sec.

By the reason described above, the mass balance calcu-
laticn has been improved. In the improvement, the void
fraction at the gquench front is calculated and used explic-
itly in the mass balance calculation in order to evaluate
M:,I+1 more precisely. Eguation {(5) in Table I 1is then

rewritten as follows.

. . L2 I+1
MQ,I+1 = MQ,I - ; (1"QI)ple':[L2 (1-—uL2)p£dZ
T+l
-~fI mdzZ-At {10}

where, aro: void fraction at quench front

Corresponding to the changes described above, a sub-
routine named SATTPF, in which the thermo-hydrodynamics in
the saturated two phase flow regime is calculated, and the
subroutine MASBAL were improved. A flow diagram of sub-
routine SATTPF is given in Fig. 10.

As shown in Fig. 10, the fluid mass flux G4, at the node
I+l is calculated first by calling the subroutine MASBAL.
Then, 1f the quench front exists between the nodes T and i+1




JAERI-M 82-099

the vapor mass flux at the quench front, Gg 1o is calculated
by following the calculation of'fizm dz, which is the vapor
mass changed from liquid between the node I and the guench
front. The veid fraction and the siip velocity at the quench
front are calculated based on the value of Gg,LE’ by calling
a subroutine named VOIDCL. In this subroutine, the slip
velocity is calculated first by using the void fraction eval-

(8)

mass flux G . Then, the veoid fraction o is recalculated
g,L2 L2

uated with a Cunnigham-Yeh's correlation for the wvapor
with the slip velocity obtained in the previous step. The .
variables at the node I+l, such as the fluid mass flux Grgels
the liquid mass ME,I+1’ are calculated with the above vold
fraction oy, and that at the node I.

After all, as described above, the mass balance calcula-
tion process has been divided into two parts at the quench
front when the guench front exists between the concerned
nodes. This new process has improved significantly the
estimation of the liquid mass above the quench front and,
hence, has eliminated the unrealistic oscillations of the
core outlet mass flow rates. The effects of the Improve-
ment afe recognized from Figs. 14 and 15 in compariscn with
Figs. 4 and 5, and are described in detail in Section 3.

2.3 Modification of mass balance calculation method

The improvement described above resulted in modifica-
cion of the code. Subroutines modified are SATTPF, MASBAL
and LIQTOP. Especially, subroutine MASBAL was modifiled
extensively. A flow diagram of subroutine MASBAL is given
in Fig. 7 and its FORTRAN list is attached in Appendix.

In subroutine MASBAL, JOB=7 and 8 were added newly.
The former is a step for the mass balance calculation by
taking into account the voild fraction at the quench front.
The latter is a step to store the values of GGS(I) and
GLS(I) as the "old" (i.e. previcus time step) values CGGS1{I)
and GLS1(I), respectively. Variables GGS(I) and GLS(I),

which were alsoc nery introduced, are given as follows;
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' I+1 I+1
GGS(I)=‘SI e, dZ and GLS(I)=JI (l—aI)pl dz

Subroutine LIQTOP, in which the liguid top'positiOn_is
calculated by calling subroutine MASBAL, was aléo modified
correspondingly to the improvement and modlfication of
subroutine MASBAL. And besides, some minor formulation

and coding errors were found and corrected.



JAERI-M 82-059

| 3. Calculated Results with Improved Code and Discussion

Some results calculated with the improved code are shown
in Figs. 11 through 15. The results are calculated with the
same input deck as that for Figs. 1 fthrough 5 (see Table II).
In the following, the effects of the lmprovement on the core
mass balance results are presented and discussed first.

Next, the effects of the improvement on the other results,
such as rod temperatures, heat transfer coefficients and

void fractions, are presented and discussed.

3.1 Effects of improvement on core mass balance results

The core mass balance results are presented 1n Figs. 5
and 15. In these results, the large oscillations appeared
in Fig. 5 after 180 sec are no larger observed in Fig. 15.
The periodic drops.of the liquid top level that appeared
in Fig. 4 can neither be observed any more in the improved
calculational results in Fig. 14. This means that the
improvement more correctly calculates core mass balance
and hence prevents the unrealistic oscilllations. Therefore,
the present improvement demonstrated that the explicit treat-
ment of the void fraction at the guench front is necessary
in the mass balance calculation.

The reason for the necessity of the treatment described
above can be summarized as follows. In those calculations,
as shown in Figs. 4 and 14, the transition flow regimes
(between L2 and L4) disappear by 1450 sec. It means the quench
front is also the froth level, Z.e. the initiation level of
the dispersed flow regime after that time. In such a thermo-
hydrodynamic situation, the void fractions which are a little
above and below the quench front are calculated to be rather
different from each other (Fig. 9). This difference is the
reason of the explicit treatment of the void fraction at the
quench front. in the core mass balance calculation.

Although the oscillation of MCDOT/Gl is larger in Fig. 15
than in Fig. 5 before 30 sec, it is not considered to be a

trouble by two reasons. One of them is that the rod tempera-
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tures, heat transfer coefficients and wvoid fractions are
nearly identical before and after the improvement, as is
described in the next - section. The other reason 1s that the
oscillation does not induce the serious oscillation of the
core outlet mass flow rate (see GN1/Gl in Fig. 15). This
means that the oscillation will neither be trouble in the.

system calculations.
After all, the improvement increases the validity of the

calculated results, because 1t eliminates the unrealistic
oscillations of the core outlet mass flux. Especially this
will be an important point for system calculations. As
mentioned in Section 1, the oscillations of the core outlet
mass flux will induce the oscillations of the system behaviors
and hence the oscillations of the core inlet mass flux.
Furthermore, in the system calculations, the calculated results
tend to osclllate more than in the core calculation because

of the U-tube type oscillatory behavicor between the core and
the downcomer, as sometimes observed in the experiments.
Therefore, the present improvement will be able to make sure
that the oscillations in the calculational results are not
caused artificially, buft are calculated correctly in repro-

ducing the physical phenomena.

3.2 Effects of improvement on rod tmeperatures, heat transfer

coefficients and void fractions

The comparison between Figs. 1 and 11 indicates that the
rod temperatures are nearly ldentical befcore and after the
improvement. The comparisons of the heat transfer coeffil-
cients (Figs. 2 and 12) and the void fractions (Figs. 3 and
13) also show the same trend; that is, the results before
and after the improvement are nearly identical. Therefore,
it can be said that the improvement d1d not change the cal-
culated core thermo-hydrocdynamic behaviors very much except

for the elimination of the unrealistic oscillations.

As described above 1n detaill, the improvement of the
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core mass balance calculation, which took into account the
void fraction at the quench front, could eliminate the
unrealistic oscillations. The calculated results such as
rod temperatures and heat transfer coefflcients were rearly
indentical before nad after the improvement. Consequently,
the improvement can eliminate the unrealistic oscillations
of the mass balance calculation without making any signifi-
cant changes in the rest of the calculated results. This
improvement is important and meaningfullespecially in the
system calculations, which are planrned tc be performed in thé
future as the next step of the analysis with REFLA-1D/MODEL.
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-4, Conclusions

A computer code REFLA-1D/MODEL has been improved 1in
order to eliminate the unrealistic oscillations from the
core mass balance calculation. In the improved core mass
balance calculation, the vold fraction at the quench front
is evaluated and used explicitly in order to evaluate more
correctly the mass balance above the guench frcent. By the
improvement, the oscillatlons of the core mass balance
calculation were eliminated. This fact increases the vali-
dity of the mass balance calculation of that code. This is
an important point especially for the system calculation.

Except for the elimination of the unrealistic oscil-
lations, the calculated results were nearly identical bebore
and after the improvement. Therefore, the improvement
eliminates the unrealistic oscillations of the core mass
balance calculation without making any significant changes

in the rest of the calculated results.
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Table 1 Main initial conditions of Run 6033

Maximum linear power density 2.1 kW/m
System pressure 2.0 kg/em?a
Inlet water temperature 100 °C
Inlet water veloclty b,6  cm/sec
Initial rod surface temperature 400 °C
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Table III Recurrence formulas used for mass balance calculaticn

liguid density

5 I+1
= GI - —BME'jI {OLIDg + (1—&I)D£}dz (1)
Uz,l (2}
I+l 3 I+1
= G + n d7 - az (3)
g, 1 Jo 5t ) 1%
0 (43
" I+1 T+1
= MQ,I MJ‘I (l-aI)p2 a7z - m dz-At (5)
old
Mg w1 TPy Ug 1tt (6)
I+1
= + -
My .[1 (1-a)o, dZ (7)
0 (8)
fiuid mass flux atl node 1L UQ ] core inlet liquid
3
vapor mass flux at node 1 veloclity
liguid mass above node 1 m : phase change rate from
ligquid mass below node I liguid to wvapor
void fraction at node T At : time mesh
vapor density N1 : top node

"51d" means previcus time step.
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TEST CALCULATION OF RUN 6033 (OLD)
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TEST CALCULATION OF RUN 6033 (0LD)
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Fig.5 Core outlet liquid mass flux (GLOUT), core outlet fluid mass
flux (GN1) and core liquid accumulation rate {(MCDOT) divided
by core inlet fluid mass flux (gl) (01a)

60

—— Quench front history
s Qceurrence of oscillation in calcuiation

“A

35

B — .
£ . 20 E
2 54 Al
8 4 5
= -/ 3
f L%
4 1.8
45 J/;//ﬁ
/
16
O30 400
Time [(seq)

Fig.6 Timings of oscillations plotted on quench front history curve
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Fig.1l1l Temperature histories at six elevations (New)

a00

600

400

200

@ -- HT{0.792 m)

(NEW)

& Hi(1.289 m)

_|,... _

HT(1.768T7 m)

X--- HT{2.081 m}) G-~ HT(2.531 m) 4o—~ HT(2.B75 m)
T T T 3 T @ & T |®l‘£\' T {rl_} ‘?F T Al‘l T o 'l‘t' }
*-_‘_I:y:"_':\,_-‘n—-)\___xﬁ*_—' S
S0 ) 100 150 — lZCNZI — I2‘5['_)
TIME AFTER FLOOD ( SEC )

Fig.12 Heat transfer coefficients at six elevations (New)
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Appendix

In this appendix, FORTRAN lists of subroutines SATTPH

MASBAL are given.

SUBROUTINE SATTPF(IBl;IBZ:IB3;IBL:IBS:IB&;IB?,

DBé:DB?;DBOl:DBOZ;DBOS/DBOA:DBOS:DBO&;DBC?f
XIGIFCPRIQTIMEIAGIAGiIRGITWiITw/UGOIHRIULI
CREST;CTOTALrPC:DUrCN;TGrHG:TLrDV:DDf
HCV,TF2,HT,UG,TL1,TG1,
GGS,DDU,EK,DOTM,UULC,RG1,
TS:HFG;RGSTrDYL:RLzDYVrGArNEC;ST;GMAX,DIAr
PAI:P:DE:HTCV;SO:CL:ULXO:ASTDRE/QTAH:QNTZ;

CLENGIPRNLIRAMLISIGMIEMISIAGMAX'ULXI
TIMES;IS,IE;NSl:DZ,DT:NlrEPS/IDrIAKMOD;ITOz
N.TIME,VOUTC2,NCH)

Pl I B B I e R VL RO R Vo

sxs MODE 1 =xx 3,APRIL,1980 BY ¥ .MURAD

CALCULATION OF THERMC-HYDRAULIC BEHAVIOR ON SATURATED TWQ PHASE

1 FLOW DURING REFLOOD PHASE

IBOI:IBOZ;IBOS:IBO&rIBOS,IBOérIBO?fDBerBZ,DB3:DB&:DBS;

QNT5,TLQN2,TLQN5,THQN2,TWQNS’ULIB?;CSAVErCNHEAT,

DIMENSICN X(Nl}pG(Nl);FCPR(Nl);QTIME(Nl):AG(Nl)rAGl(Nl)’RG(Ni),

TUl(Ni),TH(Ni)IUGO(NI);HR(Nl);UL(Nl)zCREST(Ni};
CTOTAL(Ni):PC(Nl)rDU(3)fCN(Nl);TG(Nl)rHG(Nl):TL(Nl);
DV(Nl);DD(Nl)zHCV(Ni);TFZ(lO;Nl):HT(Nl):UG(Ni);TLl(Ni):

VDUTOZ(1)fGGS(Ni)zDDU(Nl)rEK(Nl):DOTM(Nl),
UULO(N1),RGI(N1), TG1CN1D

* oW O KM

TO SET THE CRITICAL SLIP VELQCITY IN U2y «x

DU1=0.53713t(GAtRL)*tO.2066=(HEC*ST)t*O.3801/RGST=*0.5868

1/DYVxx0.1736
DU2=1.3512*(UEC*ST*GA‘RL/RGST**E)1*0.25
IF(DU2.LT.DULY DUL=DUZ

puc2y=DU1l

D0 100 I=15.1E
10=1

PX1=PX(I:DlzIAXMODzCSAVE,CNHEAT:CLENG:PAE)
QX=QMAX*DIAx*2xPAI/4.0xPX1

QFLUX=QX/{DIA*PAI)
TUBDIL=(QFLUXI(2.19?*EXP(1.5¢E-06*P)))**0.25+TS
REDE=DExUL{1>/DYL

REDE=ABS"REDE)

HR(1)=0.0

CALL SBHCL(DI:REDE:PRNL;DEI1,CL:SOpRAML:TW:TLi;HCV:HTCV)
IF(HTCV.NE.C.OD TWCL}=QFLUX*CL/ (HTCV=S0X+TS
TECHTCV.EG.0.0) TW(I)=TWil(I}

HCVB=QFLUX*CL/SD

IFC(TWBOIL.LT.TW(IY) HCVEI)=HCVB
TF¢(TWBOIL.LT.TW(I}) TWCIX=TWBOIL

HCV{1)>=H{VE

TW(I>=TWBOIL

QBOIL=QFLUX

CONTINUE

DO 620 J=1,N51

TF2(J,1)=TW(D)

CONTINUE

QooC~100
oCoo0200
00000300
00000400
000C050C0
00000600
00000700
00C00800
00000900
00001000
00001100
00001200
00001300
00001400
Qoc01500
00001600
000Q017C0
00001800
c000190C
0002000
00002100
0oCco2200
000023C0
000062400
00002500
00002600
000027C0
00002800
00002900
00003000
00003100
00003200
c0003300C
Q0003400
Q0Q03500
00003400
oo003700
00003800
000037900
00004000
00004100
00004200
00004300
00004400
00004500
QQ004600Q
00004700
00004800
COoCa?0
Q2005000
0oo0s.00
coo0s20C
0000D5320
00003400
O2005500
00005690
coQeosven
COQ05800
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DETERMINE THE MEAT TRANSFER COEFFICIENT

TFLTWCI).GT.TS+0.0001) HT(I)=QFLUX/(TW(I)-T5?
IE(TWC(IY.LE.TS+0.0001) HT(1)=0.0
IF(TW(I).LE.TS+0.0001) HCV(1I)>=0.0
IFCTWCIY LT.TSY TWCId=TS

300 CONTINUE

FCPRY=FCPR(IY*ASTORE
GX=QX+(1-ASTORE)/QTAH:FCPR(I)tEXP(—QTIME(I)/QTAH)

IF¢I.GE.N1Y ULIB7=UL(NL)
IF¢I.GE.N1> GO 7O 200

xax CALCULATION OF SLIP VEL. DUCI) AND VOID FRACTION AG(I+1)

DDBX=0.0C
DETERMINE THE MASS VELOCITY AND THE VOID CHANGE RATE
G(I+1}

CALL MASBALC(I-TIMES.OT.,QDOT.GGAS,1,0BX, N1,

QOoD0sS900
0OC0AR00
Coe2s61C0
COCCelnG
200063200
0Co06L00
Qo006500
CLoDe620
Q0006700
00C06&800
00006900
3000700C
. QQo07100
00007200
go007300
£xx 00007400
000075¢C0
00007600
00007700
00007800
00007200
goo08000
00008100
00008200

L IBIrIBZ:IBS;IBéfIBS:IB&:IB?;IBO1:IBOZ;ISO}:IBO#:1805:180611307:00008300
x DBl;DBZ/DB3,DBA:DBS:DBé;DB?rDBOl;DBOZrDBO3;DBOL/D_O5r08061DBO?;OOOOS&OO
* AG,AG1,G,RG,TG1,TL,UGD,CTOTAL,CREST- 0C008500
* RL-RGST,TS.DZ2 00008600
0C008700

TG(I+1)=TS 00008800
TLCI+1)=T§ 00008900
RG{I+1)=RGST 00006%0C0
IF(I.NE.IB2-1) GO TOD 650 00009100
00Q09200

IDISP - IF=1, ABOVE SATTPF THERE IS DISPERSED FLOW 00009300
DDX - DISTANCE FROM IB2 TGO L4 ( TOP OF TRANSITION FLOW ) coQOR400
00009500

« TO INITIALIZE IDISP AND DDX 00009600
00009700

IDISP=0 00009800
DDX=0.0 00009200
0010000

¢001C100

DDB2=(1B2-1802)+DZI+DB02-DB2 00010200
DOBS=(I1B0OS-IBS>«DZ+DB5-0BOS 00010379
DDBX=DDB2 00010400
IF(I.EQ.IB5-1 ) DDBK5=DDB5 Q0010500
IF¢{DDOBKS.LT.0.0.AND.I+1.EQ.IB5) DDBX5=0.0 00010600
FTX=1.0-DB2/DZ 00010700
I#(1.EQ.IB5-1)FTX5=DB5/DIZ 00010800
00010900

xx CALCULATION OF MASS VELODCITY OF GAS AT THE QUENCH POINT  xxx 00011000
00011100

TQD=321.05+0.237+P/10000.0 c00112C0
IF(IB2.EQ.1) QNT2=0.0 00011300
IFCIB2-NE.IBS5) TWQC=(TW(IB2)+TW(IB5-1))/2 00011400
IFC(IBO2.NE.IB2) QNT2=(TW1(IB2-1)-TW1(IB2)>/DI 00011500

TWENZ2=TW(IB2)+QANT2=DB?2
IF(TWAND . LT.TQO.AND.TWCI+1) . LT.TA0D) TWEN2=TW(I+1)
IF(IBS.EQ.N1) QNTS5=0.0
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IF(IBOS.NE.IBS5-1.AND.I.EQ.IB5-1) QNTS=(¢(TW1(IBS>~-TW1(IBS-13)/D1L
IF(I.EQ@.IBS5=-1) TWANS=TW(IB5-1)+QANT5+(DZ-DB5>
IF((TWGNS.LT.TQO.AND.TW(I).LT.TQO).AND.I.EQ.IBS—i) TWANS=TW(ID
TK=TWaNZ2 )

IFC¢I.EQ.IB5-1> TKS5=TWGNS

IF{IB2.EQ.IB5) TK=TWGQC

IF(IB2.EQ.1B5) TK5=TWaC

IF(DDA2.LE.O.0) GO TO 650

IFCTKLLT.TWCID) TR=TWCID

IF¢TKS.LT.TWCI) . AND.I.EQ.IBS-1) TK5=TW(1)

DBK=DZ

IF(I+1.EQ.IB1) DBK=DB1
GTOTLU=(DDBK*(TK—TW(I))tFCPRV!DT+QXt(DBK—DBE))/SO
ApOT1=QTOTLU/ (HFG®GA)

GGASU

b

CALL MASBALCI,TIMES.,DT,QDOT1.,GGASU,5,DBX N1,

AG,AG1,6,RG,TG1,TL,UGO,CTOTAL,CREST.
RL,RGST,TS,02)

" N B »

xx FIND SLIP VELOCILITY AT QUENCH PT.  xx=
DUX=DUC(3)
AGCI+1) AND DUC1)Y AT QUENCH POINT

CALL VOIDCL(I,TIMES,DT,GGASU,N1,

x 181;182113311841155,I86,IB?,DBlfDBZ:DBS:DBLfDBSfDBézDB?:
* AG,G,RG,UG,UGO,UL,CN,DD,DU,

* RL,RGST,GA,ST.DYV,WEC,PALD

DUXU=DU (1)

DU{13=DU (32

DUC3)=DUX

AGU=AG(I+1)

REDE=DE*UG(I+1)/DYV
REDE=ABS(REDE?}
TH=TWENZ

IL=0B2

IL?=DB2-DBY
IL5=DB2-DB5
SRAG=SQRT(1.0-AGC(I+1M)

HIA1=HIA(TH,I1+1,TS,RGST,GA,PAI,ST,RL,HFG)
HCVX=SQRT (SRAGY *xHIAL1* (TH-TS)=(1L/50

IFCIL.GT.4.0E~D4) HCV(I+1)=HLVXxZ2L**(-0.25

IFC(ZL.LE.1.0E-04) HCV(I+1)=HCVX*10.0

IF(I+1.LT.IB3) HR(I+1)=0.0

TOUM=TW(I+1>

TW(I+1)=TH

IFCI+1.GE.IB3) CALL SBHR(I+1,TW,TS,DD,AG,LL,S0-SIGM,N1,HR,EMIS)
TWCI+12=TDUM

CONTINUE
QTOTAL=HR(I+1)!(DBE—DDX)+&.O/3.0'(DBZ-DDX)*!O.?S:HCVX

. Q0011900
00012000
00012100
00012200
000123090
00012400
00012500
00012600
00012700
cG01280¢C
00012850
Q0012860
00012900
Q0013000
00013100
00013200
c0013300
00013400

IBlzIBZ:IBB;IB&:IBS;IBérIBTzIBleIBOZ:IBO3:IBOQ-IBOS:IBOé;IBO?:00013SOO
DBl:DBZrDB3¢DB#;DBS:DBG:DB?:DBOl;DBOZ:DBOB;DBOA:DBOS;0806:0507100013600

00013700
00C1380C0
Q00013900
00014000C
00014005
00014010
00014015
00014020
00014025
00014030
00014035
00014040
00014045
00014050
00014055
00014060
Q0014065
0001407C
00014075
00014080
00014100
00014200
00014300
00014400
00014500
00014600
00014700
00014800
00014900
00015000
00015100
00015200
00015300
00015400
00015500
00015600
00015700
Qo018 00
00015900
00016000
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1 + QX/SOxDDX g0016100C
IF(I.EQ.IB5-1) QTOTAL=HR(I+1)x(DB2-DBS)+4.0/3.0%x2ZL5xx0.75+HCVX 00016200
14+ (DDBKS®x{TK5-TW(I)Y*FCPRV/DT+QX*FTX5x02) /50 00016300
1F(I.EQ.IBV-1) QTDTAL=HR(I+1)*(DBZ-DB?)+ 00016400
14 .0/3.0x7L72x0,.75xHCVX 0001700
QDOT2=QTOTAL/(HFG=*GA) 00016600
AG(I+1)=AGU 00016650
00016700

GGAS 00016800
Q0016900

CALL MASBAL(I,TIMES,DT.QDOT2,GGAS,7,DBX,N1, Q0017000
& IBlI1321153115411851136’1371IBolrIBOZIIBO3I13041IBOSIIBOﬁIIBO?rOOOl?lOU
* DBlyDBZ:DB3tDBQrDBSfDBb/0371030110502f05031DBOQ;DBOS/DBOérDBO?r00017200
* AG,AG1,G,RG,TG1,TL,UGO,CTOTAL,CREST, 00017300
* RL,RGST,TS,DI2 00017400
00017450

IFCIDISP.EQ.1) DUC1)=DU(3) 00017460
0001747C

00017500

AGCI+1 00017600
Q0017700

CALL VOIDCL(I,TIMES.DT,GGAS-N1, Q0017800
% I81,1B2,183,184,1B5,186,187.0B1,DB2.DB%.,DB4,DB5,0B6,DB7, 00017%00
* AG,G-RG,UG,UGC JL,CN-DD,DU, . 00018000
x RL-RGST,GA,ST,DYV.WEC,PAILD 00018100
00018200

GD TO 400 00018800
CONTINUE 0018900
pBK=D1 7018950
IF(I+1.EQ.IB1) DBK=DB1 00018960
QTOTAL=(DZx(TWi¢I)~TW(I)}*FCPRV/DT+AX*DBK)/E? Q0019000C
@DOT=QTOTAL/{HFG=GA) 00019100
. 00019200

GCGAS 00019300
00019400

CALL MASBALCI,TIMES.DT.,QDOT.GGAS,2,DBX N1, Q0019500
= 181115211531184,IBS,IBé;IB?;IBOl,IBOZIIBOS;IBOA;IBGS:IBOéfIBO?;OOOl?éOO
x 0B1,0B2,DB3,DB4.DB5,0B6,DB7,DBO1.,DB0O2,DB0O3,.DB0O4L,DBOS,DBO6,DBO7,00019700
2 AG-AG1,G-RG,TG1lsTL,UGC,CTOTAL-CREST, C0019800
x RL-RGST,TS,D1) 00019%C0
CONTINUE 00020000
) 00020100

AG(I+1) 00020200
00020300

CALL VOIDCL(I.TIMES,DT,GGAS,N1, coo20400
x 131115211331184/IBSI1361IB?IDBl/DB2rDBSIDBLfDBSIDBﬁIDB?f 000202500
* AG,G-RG,UG,UGD,ULL,CN,DD,DU, 00020600
* RL-RGST,GA,ST.DYV,WEC,PAL) 00020700
Qoo20800

CREST(I+13 00020900
00021000

CALL MASBAL(1.,.TIMES,DT,QDOT,GGAS,3,DBX N1, 00021100
* 1B1,18B2.1B3,1B4,1B5,1B6,1B7,-1B01,1B02,1B03,1B04,1B05,18B06,1B07,00021200
x DB1.0B2,DB3,DB4,0B5,DB&.DB7,DB01,D802,DB03,DB04,DB0O5,0B06,0B07,00021300
x AG,AG1,G-RG,TG1,TL,UGD,CTOTAL,CREST, 00021400
* RL,RGST,TS,DZ} 00213500
: 00021600

CTOTALCI+1) 00021700
Q0021800

CALL MASBALCI.TIMES.DT,QDOT,GGAS,4,DBX,NL, 02021700
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IBlzIBZ;IBS:IB&:IBS;IBb,IB?,IBOl:1802;1803118041180511806,1507;00022000

*
* DBl/DBZ;DB}:DBG;DBS:D86:087103011980210303;0804;DBOS;DBOé:DBO?:ODO22100
x AG,AG1,G,RG,TG1,TL,UGD,CTOTAL,CREST., 00022200
* RL-RGST,TS,DZ)- 00022300
400 CONTINUE 00022400
v=0.0 00022500
000224600
PC(I+1) 00022700
00022800
CALL PCCALCI,TIMES,DT,V, N1, 00022900
* IBlrIBZ:IB3/£B¢:IBS;IB6:IB7,081-DBZ;DB3IDB£IDBS:DBb/DB7; 00023000
x AG,G,RG,TG1,UGD,ULADV,PC, 000231C0
x RL,RGST,TS,GA,DI) 00023200
00023300
IF(I.NE.IB2-1) GQ TO %0 00023400
60023500
s IF IDISP=1 ¢ l1.E. DISPERSED FLOW ABOVE SATTPF, ALREADY RECALCULATEDCO023600
00023700
IF(IDISP.EQ.1) GO TG 200 00023800
00023900
IB3=1B2 00024000
DB3=DB2 co024100C
00024200
1000 CONTINUE 00024300
IFC¢(DUCLY LLT., DUCR) .0OR. ULCID+1).LE.0.0) .AND.CREST(I+1}.LT.0.0} 00024400
160 10 900 00024500
IF¢(DUC1Y . LT. DUC2)Y .OR. ULC¢ID+1).LE.O.O) . AND.CREST(I+1).GE.0.0} C0024600
1GQ TO 200 Q0024700
00024800
» FIRST WE SET THE BOUNDARY OF L& * 00024900
IB4=1D+1 00025000
IF(TIME.NE.DT.AND.DUXU.LE.DUC(2)) DB4=(DUCL)-DUC2))/7¢DULLY-DUXUIx 00025100
1082 0Q025200
IF(TIME.NE.DT.AND.DUXU.GT.OU(2)) DB4=0B2 00025300
IF(TIME.EQ.DT) DB4=0.0 00025400
00025500
AG(I+1) OF DISPERSED FLOW 00025600
00025700
DUX=DUL3D 0002575¢C
CALL VOIDCL(I,TIMES,DT.GGAS,N1~ 00025800
] IBl:IBZrIB3rIB4:IBS/IBG/IB?:DBi;DBZrDB3fDBG:DBSrDBé:DB?: 00025900
x AG,G,RG,UG,UGD,UL,CN,DD,DU~ 00026000
* RL,RGST,GA,ST,DYV,.WEC,PAL) 00026100
DUC3I=DUX 00026150
00026200
IF{CREST(ID+1).LT.0.0Y GO TO 900 00026300
CoD2640C
« DISPERSED FLOW ABOVE SATTPF, S0 TO SET IDISP AND DDX 00024500
Q0026600
1DisSP=1 000267C0
DDX=DB4 00026800
00026900
« TO RECALCULATE QTOTAL AND GGAS BASED ON L4 BOUNDARY Q0027000
Q0027100
GO TO 340 00027200
00027360
END OF CALCULATION OF DISPERSED FLOW BOUNDARY CONDITICN ¢0027400
0Q0zZ7500
20 CONTLINUE QQ027600C
0o027700
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IFCCREST(I+1).LT.0.0> GO 70 900 : 00027800

C 00027900
100 CONTINUE 0002BC00
RETURN _ 00028100

¢ 00028200
900 CONTINUE 00028300

¢ CALCULATION OF BOUNDARY CONDITION OF STEAM FLOW REGION 00028400
v=0.0 00028500
AGCI+1)=AGU 00028550

c 00028600
c FIND LIG TOP 00028700
CALL LIQTOP(ID,TIMES,DT,@D0T,GGAS,V,NLIQG,DBX,ULX,ULIB7,N1, 00028800

« 1B1,1B2.1B3,1B4,IB5,1Bé,1B7,1801,1B02,1803,1B04,1B805,1B06,1807,00028900

+ D0B1,DB2,DB3,DB4.DB5,DB6,DB7,0801,DB02,DBO3,DB0OGL,DE05,DB06,D807,00029000

+  AG,AG1,G,RG,TG,TG1.TL,UG.UGO,UL,CTOTAL,CREST,DV,CN,DD,PC, DU, 00029100

s  RUL,RGST,TS,“Z,GA,ST,DYV,WEC,PAD) 00029200

¢ 00029300
¢ 00029310
RETURN 00029320

¢ 00029330
c 00029340
200 CONTINUE 00029400

C 00029410
C SET OF GGS1(I) AND GLS1(I) 00029420
¢ . 00029430
CALL MASBAL(I,TIMES,DT,QDOT,GGAS,B,DBX,N1, 00029440

« 181,1B2,1B3.,184,1B5,186,187,1801,1B02,1B03,1B04,1805,1B06,1B07,00029450

«+ 'DB1,DB2,DB3,DB4,DB5,0B6,DB7,D801,DB02,D803,DB04,DB0S5,DB0O6,DBO7,00029460

*+  AG,AG1,G,RG,TG1,TL,UGO,CTOTAL,CREST, 00029470

x+  RL,RGST,TS,D2) C0029480

c 00029500
RETURN 00029600

END 00029700
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TINE MASBALCI,TIMES.DT.,QDOT,GGAS,JOB,DBX N1,

AGiIGIRGITGlITL’UGOICTOTALICRESTI
RGST,TS,DZ}

MODE 1 *=xx 3,APRIL.19BC BY Y.MURAO

sxxx G(I+1)

xxxx GGRAS

xaxx CREST(I+1)

xxxx DBX

xxxx GGASU

sxxx CTOTAL

txxx ALL AT 1+41=IB2

sxxx GGS1C(IY AND GLSI(ID

xxx+ POSITION DF LIGUID TOP
x+xx POSITION OF INITIATION OF VOIDING

10N AGCN1)-AGLI(N1)Y,GC(NI),RGCNL),TGL1{N1),TLIN1) UGD(N1)~
CTOTALIN1) CREST(N1),GGS(100),6L5(100),QDS(100),
GGS1(100),GLSIC100)

STx{TS+273.16)/(TG1¢(12+273.18)
ES.NE.0.0) GO TO 20

y=RGO=DZ

3=0.0

UE

IF(I.EQ.1) QDSU=0.0
pBX=0.0

DBOX=0
DBK=DZ

.0

WRITE(6,2000) TIMES.,1,IB7,J0B,G(1),G(I+1),GGAS,QDOT,.DBX,
IDBOXIAG(I)IAGi(I)IRG(I,IUGO(I)ICREST(I+1)ICREST(I)

IF¢I+1
IF{I+1
1F(IB?

.EQ.1B7) DBX=0B7
.EQ.IBO7) DBOX=DBO7Y
.E@.1.AND.I.EQ.1) DBX=DZ

IF¢(IBO7.EQ.1.AND.I.EQ.1) DBOX=DI
XL1=1B1=DZ-DB1
XL2=1B2*DZ-DB2
XL3=1B3xDZ-DB3

IF(L+1
IF(1I+1
IF(DBK
IF(JOB

.EQ.IB3.AND.XL3.GE.XL2) DBK=0B3
LEG.IB1.AND.XL1.LE.XL2) DBX=DB!
.LT.DBX) DBK=DBX

.GE.9) GO TO 1000

IF((I82.EQ.I+1.AND.IB7.EQ.I+1) . AND.JOB.EQ.4) GO TO 450

IFCJOB
IF(JOB

GGS(I?

.EQ.7) GO TO 500
L.EQ.8) GO TO 800

=AG(L}xRG(I)*(DZ-DBX}+RG(I)*xDBX

GLS(IY=(1-AG{1)* +RL*(DI-DBX)

QDps(I?
1FCQDS

=GD0T+«{DuK-DBX)/DBK

(I).EQ.0.C» GDOT=0.0

— 32_

0000010¢C

IBﬁ,EBZ,IBS:IBL,IBSIIBérIB?:1801:1802:18031IBO4leDSzIBOér1807;00000200
DBlzDBEzDB3,DB¢rDBS;DBé;DB?;DBGl:DBOE;DBOSzDBO#;DBDSrD506,DBO?;OOOOO3OO

00000400
gCoCc0os500
Qcooosse
00000700
00000800
00000900
00001000
00001100
00001200
00001300
C0001400
00001500
00001600
Q00014650
00001660
00001700
00001750
00001760
00001800
Q0001%9C0
Qoo02000
cop02050
00002100
00002200
00002210
00002230
00002240
00002260
Q0002280
00002300
CO002400
go00I200
00002600
00002700
00Cc02800
00002%00
00003100
00003200
00003300
Q0003400
00003420
00003430
00003440
00003460
00003469
00003600
00004200
00C0430Q0
00004500
00004600
00004650
00004700
00004800
00004900
00004950
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GGSS=0.0
GLSS=0.0

GO TO(100,200,300,400,500,600),J08

GCI+1)=G(I)-(GGSCIY+GLS(I)~GGS1(II-GLSI(II>/DT
GO TO 1000

CONTINUE
GGAS=UGO(IY*RG(IV+QDS{II-(GGS(I)~GGSI(I} /DT
IF(IB7.EQ.1+1) G(I+1)=GGAS
IF(I+1.LT.IB7 . AND.TL(I+1).LT.T8) GGAS=0.0

GO TO 1000

CRESTC(I+1)=CREST(I)~GLS(1)-QDS(I)=DT
GO TO 1000

DBX=(RL*(1-AGCI))*DZ+QDOT«DT-CREST(III/(RL*(1-AG(I})+GDOT/DBK+DT)
IF(DBX.GE.DBK) DBX=DZ~-CRESTC(IJ/(RL*(1-AG(I}})
GO TO 1000

CONTINUE

GO TO 400
DBX=C(GI.SCI)+{1-AG(I+1))*RL=DB2+Q0S{I)*DT+QDOT*DT-CREST(I))/
b (C(1-AG({I+1))*RL+QDOT/DEB2%DT?>

GO TO 1000

CONTINUE
DBOX=DBOX-DB2
_IF(DBOX.LT.0.0) DBOX=0.0

GGSC(IY=AG(I)*RG(I)*x(DI-DB2)

GLSCI)=(1-AG(IX)=*xRL=(DZ-DB2)

abs¢Iy=6DOT

IFC¢JOB.EQ.7.AND.QDSU.NE.O.0) Q@DS{(I)=QDSU

IFC(JOB.EQ.7) GO TO 700

QpsuU=4aboT

GGS1U=AG1(I)=RGO*(DZ-DBZ2-DBOX>+RGO*DBOX
GLS1U=(1-AG1(I)):RL=(DZI-DBZ)

IF(I+1.EQ.IBO2.AND.DB2.LT.DBOZ)
* GGS1U=AGL(IY*RGOs(DZ-DBO2)+AG1U*RGSTx(DB02-DB2-D30X)Y+RGST*DBOX
IF(I+1.EQ.IBO2.AND.DB2.LT.DBO2?

* GLS1U=(¢1-AG1(I>Y=RL*(DZ-DBO2) +{1-AG1U)*RL*{DB0O2-DB2-DBOX)

GCI+1Y=G(I)-(GGS(IY+GLSCI)-GGSIU-GLSIW /DT
GGAS=UGDCI)®RG(IJ+QDS(I)-(GGS(I>~-GGS1UY/OT
CREST(I+1)=CREST(I)-GLS(I}-QDS(I)=DT
CTOTALCI+1)=CTOTALC(I)+GLSCI)

GO TO 1000

CTOTALCI+1»=CTOTALCI)+GLS(I)
IF(CREST(I+1).GE.0.0) GC TO 800
GO TO 10600

_BBL,

00005000
Q0005050
00005040
00005070
00005C80
00C050%90
00005095
00005100
C0003400
00005450
00005500
00005600
00006000
Q0006100
000046200
000067090
00006750
00006760
00006800
0000690C0O
00006950
00006960
00007000
00007200
0Q007210
00007220
Q0007225
00007228
00007230
00007240
00007300
00007303
00007304
Q0007305
000073206
000073207
00007308
00007310
00007311
Qooo7312
C0007313
00007314
C0007316
00007317
0007318
00007319
0Co07320
Qooo7321
00007322
00C07324
00007350
00007360
Qo2073465
00o0737¢C
00007380
000C7390C
Q0007395
00007400
00007450
00007460
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c 00007470
C 00007480
700 CONTINUE 00007490
GGSS=AG(I+1)*RGST?(DBZ*DBX)+RGST*DBX 00007500
GLS$=(1-AG(I+1))*RL«(DB2-DBX) 00007510
QDSS=QDAT . 00007520
AGLU=AG(I+1) 00007525

C. ¢Qo07526
G(I+1)=G(I)—(GGS(I)+GGSS+GLS(I)+GLSS—GGSi(I)-GLSl(I))IDT 0C007530
GGAS=UGO(I)*RG(I)+QOS(l)+QDSS—(GGS(I)+GGSS—GGSl(I))IDT 00007540
CREST(I+1)=CREST(I)-GLS(I)—GLSS—CQDS(I)+QDSS)tDT 0007550
CTOTAL(I+1)=CTOTAL(I)+GLS(I)+GLSS 00007560
IF¢IB7.EQ.I+1) G{I+1)=GGAS 00007565

C 00007570
C Q0007580
1000 CONTINUE coo07590
c 00007600
c 00007610
IF(TIMES.LT.0.0.0R.TIMES.GE.0.0) GO TO 3000 000077C0
WRITE(6,20002 TIHES:I;IB?:JOB:G(I),G(I+1},GGAS:QDOT;DBX;DBOX:DBO?;ODOO?BOO

* AG(I+1);AG(I);A61(I):RG(I):UGO(I),CREST(I+1);CREST(I)r 0o007900

* GGS(I):GLS(I);QDS(I):GGSS:GLSS;GGSl(I)rGLSl(I)z ’ Qo007950

* IBl:IBZrIBB!IBd:1851IBérIB?:DBl:DBZ:DB};DB#;DBS;DB&IDB?:DBK 00007960

2000 FORMAT(//5X"MASBAL LIST'/?X;GiS.5:313;6615.51F10.412(/7X:7615.5)f Q0008000
x SX7CI2,3X),10X8F10.42 - 00008050

3000 CONTINUE 00008100
C Q0008150
RETURN coo08200

C ocoogz1o
c oonn8220
800 CONTINUE 00C0B230
GGS1¢I)=GGS{L}+GCSS 00008240
GLS1(I)=GLS(I)+GLSS Q0008250

c Q000B255
IFCTIMES.LT.0.0.0R.TIMES.GE.0.0Q RETURN 00008256
WRITE(&,2000) TIMES:I:IB?;JDB:G(I)fG(I+1):GGAS;QDOT:DBX:DBOX;DBOT:OOOOBES?

x AG(I+1);AG(I),A61(I)IRG(I);UGO(I);CREST(1+1)rCREST(I): 00008258

* GGS(I):GLS(I);QDS(I)rGGSS:GLSSzGGSl(I):GLSI(I): 00008259

x IBl:IBE;IBSrIBé;IBS;XB6:IB?;DBl;DBZ:DB3:DB¢:DBS;DBé:DB7,DBK ¢0008260
RETURN £o008270

c 00008275
C go008276
END 00008300

_,34W



