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I asked Ed what level ~ the iteam generator secondary side was maintained at during

auxiliary feedwater delivery.
Ed called back with the following information.

(a) The old guidlines (pre-TMI) state that after the reactor coolant pumps
were tripped, the level was maintained at 50% of the steady state (operat-
ing) level.

,

If the RC pumps are still running, the level is maintained at 3' above
the bottom of the tube sheet.

(b) New quidlines (from Bulletins and Orders), state that the level will be
maintai..ed at 95% of initial operating level after RC pumps are tripped.

I told Ed that I would rerun the original calculation (.01 ft2 cold leg break with
no auxiliary feedwater delay) with the 50% level to compare with the original B & W
submittal and with the new 95% level to compare with the forthcoming B & W. analysis.
This will give us a handle on the effect of this new guideline by comparing calculd-
tional sensitivity to this level difference.
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Q ABSTRACT

.

.

- - - Audit calculations were performed for a Babcock & Wilcox
.

"

pressurized water reactor at the request of the Nuclear Regulatory.

2Comission. The analysis involved breaks of 0.00093 m and
2

0.0065 m in a cold leg pipe. The transients were evaluated using
an experimental version of the RELAP4 computer code.
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() SUM'4ARY -

'

- - T o cold leg break transients were calculated for a Babcock &
,

Wilcox pr'essurized water reactor. The calculations were performed.

with an experimental version of the RELAP4 computer code. Break , sizes
2of 0.00093 m and 0.0065 m were analyzed.

Results of the analysis indicate a potential for core uncovery in
the 0.00093 m case due to absence of sustained natural
circulation. A combination of reduced secondary side mixture level
during auxiliary feedwater delivery and a single degraded HPI pump '*

2contributed to primary loop flow stagnation. The 0.0065 m analysis
showed initiation of accumulator flow reestablishing adequate core

. cooling.

O

.

-

- \

_

9

9

1

w/

ii

-.

i... .

I



. .-

- ' ..
, ,

() CONTENTS

.

.
~

i
_ ABSTRACT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

,

_

.

SUMMARY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ii

I. INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . 1

II. COMPUTER CODE DESCRIPTION. . . . . . . . . . . . . . . . . . . 2

III. MODEL DESCRIPTION. . . . . . . . . . . . . . . . . . . . . . . 3

IV. CALCULATIONAL SPECIFICATIONS . . . . . . . . . . . . . . . . . 5
.

V. RESULTS. . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
.

2

({}) 1. 0.00093 m BREAK . . . . . . . . . . . . . . . . . . . . . 6

22. 0.0065 m BREAK. . . . . . . . . . . . . . . . . . . . . 11

VI. CONCLUSION?. . . . . . . . . . . . . . . . . . . . . . . . . 17

VII. REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . 18
..

APPENDIX A. UPDATES USED WITH RELAP4/ MOD 7 VERSION G92 . . . . . . . A-1

_ .

4

S

/

L
iii

.
.

.

. m w= ; . ..w.,m.. . ww - - - - og, _e . ..e- - ..e.g., . - . . * = =



.

.. -

. . .

-
.

([)' FIGURES

.

1. R5 LAP 4/ MOD 7 nodalization for B&W analysis . . . . . . . . . . . 4
,

.

2. Primary and secondary system pressure response. . . . . . . . . 7

3. Upper plenum and core mixture levels. . . . . . . . . . . . . . 8

4. Hot leg flows . . . . . . . . . . . . . . . . . . . . . . . . . 9

5. B r e a k f l ow . . . . . . . . . . . . . . . . . . . . . . . . . . 10

6. Primary and secondary system pressure response. . . . . . . . 12

.

7. Upper plenum and upper core mixture levels. . . . . . . . . . 13

(]) 8. Hot leg flows . . . . . . . . . . . . . . . . . . . . . . . . 14

9. Accumulator flow. . . . . . . . . . . . . . . . . . . . . . . 15

10. Cladding surface temperature - 3.4 m elevation. . . . . . . . 16

(-

,

e

m

4

e

O

'

iv
.

I

n v---.-.-v, . ,, . . ~ - --



.

- '
.

,,

(,, I. INTRODUCTION

.

'

iwo cold-leg small break audit calculations were performed for a *
,

Babcock and Wilcox pressurized water reactor as requested by the.

Nuclear Regulatory Commission. Break sizes of 0.00093 m and
2

0.0065 m were analyzed using an experimental version of the RELAP4
computer code. The following report contains a brief description
of the computer code (Section II), the input model used and

assumptions made (Section III), calculational scenario (Section IV),
results (Section V), and conclusions (Section VI).
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(_) II. COMPUTER CODE DESCRIPION

.

'

- The computer code used for the analyses described in this report
.;

-
-

- is an experimental version of the RELAP4 computer code (internally
designated as RELAP4/M007, Version G92). Modifications made to the
code for these analyses are:

.

1. Addition of a mixture level dependent fill model to allow
.

'control of steam generator auxiliary feedwater flow as a
function of secondary side mixture level.

,

,

2. Modification to the heat transfer logic to set local heat
slab surface qualities, representing the outside surface of y

the steam generator tubes below the auxiliary feedwater.

nozzle, to zero during auxiliary feedwater flow. This ;

approximated the heat transfer coefficient for a falling
,[[. film of water.

L

3. Deletion of the time step control due to zero flow crossings
'

at a junction. This change improved the problem running
'time without adversely affecting calculational stability.

Version G92 of RELAP4/ MOD 7 is stored at INEL under Code ;

Configuration Control Numbers H0071848 and H009982B (steam tables). A
listing of the updates used for the analyses is supplied in Appendix A. '
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(J III. MODEL DESCRIPTION

'

- The RELAP4 nodalization used for these analyses was that
.

developedfortheTMI-2 calculations. A nodalization diagram is.

shown in Figure 1. Unlike the THI-2 analyses,'however, a single
volume pressurizer with associated surge line volume and a three
volume core were used. Bubble rise was used in the cold legs between
the steam generators and pumps, steam generator secondaries,
pressurizer, accumulator, and all vessel volumes except the upper
plenum exit annulus. Slip was used in the downcomer, lower plenum,
vertical hot leg junctions, between the steam generator inlet annulus
and active tubes, and between the pressurizer surge line and hot leg.

The break was assumed to occur in the B loop cold leg and
,

critical flow was calculated with the Henry Fauske - HEM model using a
multiplier of 1.0 and transition quality of 0.02.
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Q IV. CALCULATIONAL SPECIFICATIONS

.:. .
- Boundary and initial conditions were as follows:

.

1. Initial power was 2689.0 Mw >

2. Decay heat was ANS + 20%
'

3. Reactor scrammed on a 13.1 MPa pressure in hot leg plus a
O.5 s delay

4. Turbine trip and primary coolant pumps were tripped
concurrent with scram

5. Steam generator auxiliary feedwater flow was initiated at
36 s af ter scram

6. HPI began when the hot leg pressure reached 9.41 MPa plus a
35 s delay. 50% of the flow was injected in the broken cold
leg with the remainder split evenly to the other loops. *

Flow was based on a single operating HPI pump, as shown in

Q Table 1
7. Auxiliary feedwater flow was controlled to maintain

secondary side mixture level at 6.16 m. The flow was
maintained at full rated flow (45.51 kg/s) between O. m and

' 6.10 m and then ramped to 0.0 kg/s between 6.10 m and 6.16 m
8. Steam generator secondary side relief valves were ramped

from closed at 7340 kPa to completely open at 7480 kPa

TABLE 1. HIGH PRESSURE INJECTION FLOW

,
.

Pressure (MPa) Total Flowrate (1/s)
- 0.10 32.5

4.24 28.4-

7.00 25.6
10.45 21.6 -

13.89 17.4

{- 16.65 13.2

18.62 0,

.
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Q V. RESULTS

2~

1. 0.00093 m BREAX .

_

.

The analysis has been carried out to 6100 s transient time and

has required 11 hours of CDC 176 cp time. Figure 2 shows the pressure
in the upper plenum (AP4) and the steam generator secondaries (AP20
and AP21). At 59.5 s, scram and turbine trip occurred, and the steam
generator secondary pressure reached the relief valve setting of
7410 kPa. Auxiliary feedwater was initiated at 96 s and began
reducing secondary side pressure at 400 s. Secondary side

depressurization continued until 650 s when the secondary side mixture
levels reached 6.16 m. Formation of voids below this mixture level
maintained the level above the auxiliary feedwater shutoff setpoint
and resulted in a repressurization of both primary and secondary
systems. At 1000 s, the mixture level dropped below 6.16 m and

{, auxiliary feedwater flow resumed, which depressurized the primary
system to 8300 kPa where it essentially remained for the duration of
the calculation. The secondary side pressures remained at

approximately the relief valve set point pressure when an essentially
" equilibrium" condition was established between auxiliary feedwater
flow and relief valve flow.

Figure 3 shows the upper plenum mixture level (ML4) and the upper ~

core volume mixture level (ML45). After the upper head voided at
400 s, the mixture level in the upper plenum drcpped rapidly until it
reached the hot leg elevation and the loop flows dropped (Figure 4).
The mixture level dropped gradually over the remainder of the
transient due to steam production in the core, no sustained natural-

circulation, and the f act that the total HPI flow was less than the
break flow. The break flow, shown in Figure 5, was observed to be
23 kg/s, with oscillations due to condensation induced quality

fluctuations. HPI flow from one pump at 8300 kPa was only 16 kg/s.
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O The calculation exhibits the potential for core uncovery due to
the lack'of sustained natural circulation, the time of the beginning

-- of core uncovery estimated to be 18,000 - 20,000 s. Further analysis

is required to ascertain if uncovery does indeed occur and whct the -

.

consequences would be.

2
'

2. 0.0065 m BREAK >

The calculation has been carried out to 1886 s and has required

11 hours of CDC 176 cp time. Figure 6 shows the system pressure
response in the upper plenum (AP4) and the steam generator secondaries
(AP20 and AP21). After scram and turbine trip at 9.6 s, the secondary
side pressure reached the relief valve setpoint very rapidly and
remained there until auxiliary feedwater flow began refilling the

' secondaries. The primary side pressure dropped rapidly until it
approaches secondary side pressure at 100:. The system continued

depressurizing steadily until 600-700 sec, at which time both steam
:generator secondaries fill to 6.16 m and auxiliary feedwater flow was

terminated. The primary and secondary sides equilibrated at 950 s and
remained approximately equal for the remainder of the transient.
Primary removal of core decay power was through the break.

The upper plenum and upper core volume mixture levels are shown

in Figure 7 (ML7 and ML45, respectively). The upper plenum mixture
level was observed to drop rapidly until the level reached the top of
the hot legs.(Figure 7). The level dropped slowly until the steam
generator heat transfer became negligible at which time core boiloff
rapidly emptied the upper plenum and began uncovering the upper core

volume at 1500 s. The loop flows (Figure 8) were essentially zero '.
' '

from 250 s on. Accumulator injection was initiated at 1730 s
(Figure 9) and injected intermittently. The upper core volume began
refilling at this time and the fuel rod surface temperature
(Figure 10) did not exhibit any significant heatup over saturation
temperature at the 3.4 m elevation.

- .
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() VI. CONCLUSIONS

-

.

.

~ ^

1. T e 0.00093 m# break eize e=hibits the potential for core uncovery. .
.

.

The analysis shows that a potential for core uncovery existed for
a 0.00093 m break in the cold leg of a Babcock and Wilcox
pressurized reactor. It should be noted, however, that the analysis
was based on (1) mixture level in the steam generator secondaries
maintained at 50% of operating level during auxiliary feedwater
delivery and (2) single degraded HPI pump delivery with 50% of the
flow injected at the break for the entire transient. Present

administrative controls require maintenance of the secondary side
level at 95% of initial operating level. This additional heat sink
may be sufficient to initiate and sustain natural circulation..

Secondly, the use of undegraded HPI with both HPI pumps operating

] and/or injecting more HPI liquid into the intact loops and less to the
broken loop may also initiate and maintain stable cooling.s_ .

2. The 0.0065 m# break size results in adequate core cooling.

2The analysis of the 0.0065 m break shows that a partial core
uncovery does occur. However, initiation of accumulator flow refilled
the core prior to any significant cladding surf ace temperature
increase over prima'ry system saturation temperature.
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APPENDIX A

UPDATES USED WITH RELAP4/M007 VERSION G92
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C I C x0, Il0 C0 0, E C 9 Cu , P 3, v t l . ' '

ACCit0CbEE I P.E L Cx D io T * 11 ) A 5 t 2 2 2 *C *9 3 314C0a l
A T T ACH 0L CPL.R E L A P 4 9005 2 G 5 6,I D = C I OL C o rd = 1.
UPDATE. -

4ETURN,0LEPL.
kFL,loCOCC.
F Th iI 3 TOPT=77C GT8~=NEVCTJT5 Tt.T TCT ----' " - - ~ '

mECUCE.
RETURN,CCPPILE.
A T T ACH ,0L C0d J.R E L AP 4PCC9 2 CCB ,I C = C I CL C ,NR = 1.

"
'-*

ATTACH,PRELUADCX lC=CTCLSerk=1,CY=29C'. ~~~-'
ATTACH, TAPE 17,CVEaLAYG,IC=CICLS,Pk=1,CY=29C. *

ATTACn,Ehvkt.RELAP4ENVNL,IC=CICLS,Fk=1.
A T T A CH , T A PE 15,5 T he a f e l C = C I C L 5, .* 4 = 1..

W 5h,PR T APE % A5 09 32/A50933/A5C77V.
REcuEST,PETAPE,NT,h0alhG.
L AB EL , PR T APE .R .L=DCaeE.
CCPY PRT APE.T APE 3.

'uhtGICVPR7 APE. ' ~ ~ '

dE mihD , T APE 3.-

F ILE , T A PE 3,50F = h0.
~~ FILE. TAPE 4,58F=h0.

- - " ~ '
~COPYBR ThPUTiTAPtd.

R E h l hD . T A PE S , T AP E 17..

PRELOAC..

RETURN, TAPES,PRELUAD, TAPE 17.
"" E 01 TLIEiTiTnPE19eC= CTEL u u . ~ ~~ ~ ' ~ ~ ' ' '

WETUAN,LIEL5T, TAPE 19,0LDCBJ.
AFL,CMa70C00,EC=200.
L CSE T, E R R =h0h E . P RE 5 E T A =N G hpj F g LIB a hE mLI B LE NV A L.-

~~

S E C L 0 a C', I-T AP ET8T D~= E E C A P '' ~~'

4
h0GO.

3= RETURN,hEhtIB, TAPE 18,0LCC8J,EhWRL.
8 RFL,CM=210000,EC=4CO.

-' - ' - - ' - - " ' '
p

R E h l h'JiCETPrui.
R E L AP9, T A PE21.
Exlieu.

~' kECUCE. 6

R ETU R ATITECIFA , i I.e t z 1, I a r t 13. - ~~ ~

REwlND TAPE 4.
REcuEST,PRTAPE,NT PE,N,RIhC,V5h=5CRIhL.
LABEL,PRTAPE,w,L=DCBBE.

~

T AP I L BCTPETAP L . u > r.~= CUEEETCETC a s a >t) Taxa i AP ET'lU = I NL .' '
~

CCPY, TAPE 4,PRTAPE.
uhLCAD,PRTAPE,
R E a lho , T APE 4.

~ ' C G P Y , TA P E44R EE3 F. " ' ~ ' ~ - - - -

WETURN TAPE *.
REwlNG,NELAP.
FILE,RELAP,5BF=NO.
E E c uC5 T , CEM IT *FF~.
ATTACH,PCMtl8,ID=CIPRB,PR=1.
LIBRARY,PbMLIO.
LCCM.

. C 4 T A L O CT CGM 1, B a P I , TC'= UTCX DTR PTC3UTFITTriKC= 4 433190C G'.~
' o l c HNC V---kN '

*U HNCV.77
CALL F AILED (999C)

# D 'M .' M - ~ ~ ~ ~ ~ - -~ ~ "'- - ~ ~ ~~~~''~--^- -~~' ''~''~~~ ~~ ^
-

CALL FAILE0 (9990)
*C HNCV.11L

| CALL FAILED ( 9 9 9.C.. ) .-. . . . _ .gg pg gg --

CALL FAILED (999Cl
CD HNCWC64TD.2

i PNCPlil= PRE 5*5tPR
CALL STH2AllLFAllal,Pk9P,H El

e

_ _ . , . . - , _ - , _ . . ,
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i 00 **%C bGe*TO. ) -
"'i

bil F CRNAit ix ,"F A ILuaE Ih CALL 10 STH2x2 s h l r Hr.L v alTH P et t S =".Lil.LJ
*D HNCVGe.*TO.7 '

PRCPt/l=Pdf5*SIPR
CALL S T H2 alt L F A t !.13.P k d P ,E HE )

010 TnCm --kN s

01- TmGr.245' I F1 XL FR A C. E T. 0; 17 L FYAI='C .
IF(xLFRAC.GT.1.1 ALFNAC=J.

OIC SLIPTPICH c,' *

e l .S.L. I P . 5 49 ~ ~ ~ ~ " ~ -" ~ ' - *
-

-

ECTTDM RYAP~T RhLL=

GhlT*AJLhitJ)> TOT =

(WHCL/BOTT0r)*t>TCT + v5L* RV AP * A Jut.i t al lhLIC =

IFlaLIG .GT. 0.C .ANC. V5L .CT. C.C'.AbC. ATLP .LC. 1.03 kHGL=C.C
'"--- I FT it T 6 . LT.-~IT.~U . A K U . nL~.'LT.~~ E C TA k C . XTCP .LC. 1.03 El-OL=0.C

010 SVEL --CH
CD SVEL.ll2

TC 35IFIE8**2.0 - 4.C*A*Cl .LT. C.C) CD
'--- - ''~'---~~~~''''~~'~~~ ~~--~~~~~~

q. .N . u
IF (V5 LIP 4 .LT. C.0) V5 LIPS C.O=

GO TC 36
33 V 5L IP4 0.0=

O C ''S VE L . i n
- ' ' ~

.'

36 IF (MAP .EC. 63 CD TO 30
00 SWEL.11n.5 VEL.119-

OID REST---58*

. . - '0C'RE5ibosas.)
- ~" ' ~

th2=0
OIDENT thFIGXxMH

. .. . _.G C.- INFI.4ob
- - ' - - -

a
W TT IW i 3

CC IhFl.4d7
:p; th2=lah*ILEN
8'. C D . .I N F I ,._4,8 9 . _.w. . _g7

CD INFl.500
thh=lan+1 i

.. CD INFI.526
.. . - . . . . .

,3g,gg ,

CD INFl.527 ,

Ih2=IwW'ILLh /,
-

. . ..O. D_. I N F 1. 5 2 8 . - - . . ..ym3
00 INFI.530

Ih=Ida
. C. D.. I N F,A *T A * tI.540

~ ~ ~ ~ ' - ~ ~ - - '
7

CD IkFI.254
50 IFi! TYPE.CT.0 .AND. ITYPE.LT. 6) CD 10 00

~ CD INFI.397
4067 FTTT TPEh i . 3 I uu sc 93C - - - - ' ~

I D D = I O x 5 C et
O! INFI.427

GO Tu 600
C

~ ~ - - " - - ~ ~ ~~ ~ ~ ~ ~ ~ ~

FLOM AhG EhTHALPY ARE FUNCTIU b5 GF PIxTbRE L[ vt LC ITYPE= $ =

C DATA Ih THIPLETS L E VEL I ) . FLU h t I I .H t ! )
ICx=lDx5CR450~ 1 LE N= I CEN 4NPT 3
IF thP T S.LE .3 3 ) GC IC 141G
IL=kA00R+9

...._ CALL FTB5FTIFILLID.!L.3 FILICXI
''

.

T E F PM MIT'I'm i - -~ ' ' - - ' ' - --- ' --- ~ ~~ ~ ~' '
CALL EE$tAv(Tf=P!".ILEhel.ICel'
LEh=LCONTGill

-CALL F T ESF i t FILLIC.Lch,3 F IL ICx)
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1410 L l F. l l l * L J i l l + 1 ' *' L 3 e t / l=-L s i l l-9'e 4
L 3 B 4 3 ! = I L L *. .

IF ( L E *.F I L t b > L L I . 'd . Cl Ltet31=G
L3P(*)=ILL?.

.

L3E(63=1
CALL I NP2 t u A T A , F A I I C a l ,L 3:: .1 A I
IF(L38tnJ.LT. Cl GC

C -' 5 TURE r I x Tuki' LE VEL -IC 30
'i FL C e R A T C~ t.t.;) E r.i n A L P Y

JACCR=IACCn+9
hb=IDA+1LEh-1 <.

kACOR=xACCR+ILEh*9' '*

I F ' (KACDR .CT.'LtXI~ t,G TG^'7C'C'' -
*

IF (LE NF I L t h> LL ) .ht. Cl 60 TC 142',
DC 1920 J=lce.ht,3
FAIJADCRi=FAtJi

- F ATJ A CD R .hP T 5 i= F A l'JTI~) - ~ - ' - - ~ ~ ~ ~

F A I J A00R + 2 *t.P T 5 3 =F A I J +2 3
JADCR=JADUR*1

1420 CONTINUE
1*25 I FTT L'n P I C7 CT'.- C .'O l~ T ECL"~~'CT[ffC'tICEP1C3
*C INF1.51%
625 IFtITYPE.GT.9) GC TO 1 t2 5

. , g_ . T h F I '(. 56h = t h P T 5 + 1.1/ 2 ~ ~ ~ ~ - - ~ -'~
IL

GO 70 6%$
1c25 ILEh=(NPT5+11/2**

. 1I=G
''

- lE2'-- DWDTiDCiTJ5WP~CU 6
'

I!=II+1
IFt IF.EG.IPLPPil,!JKl.AkC.th1tlelJKl.LJ. 01 GG TC 1627

1626 CChTINUE-,
*

: 1627 ~ k K V=KK K +1'

IFLJKTIKKKl=Il
m R I TE l b ,12 C06 ) I T YPE ,l TR IP , A RF R AC ,15 ATF L

Y..a
12006 F G R M A T t ** 0 " t1CX," FILL TYPF TEIP lb 41R"/ 33X,"FRACTIGN" //

.a '' ' ' " ~ ~ ~1"'14Y, 7 377 X', OT4 x , . IT; 5 / /TCT "h C N Ta u 1 Cf 3 E I u h F I LL F L A G s' ,133"
k N I TE I 6,12 00 3 I
mk I TE t 6,12 C07 ) i

12C0 7 FG RM AT t 1 H0.2 ( 2 x ,"%",7 x lTS /5T C;FT21"i SXia t PTb/L 61E A TE ", 7 x b", E h T ri A L P Y ",10 7 ) /
" t' . L . '' ,10 m , "F L Chi

" ~

* I k 6 2 ( 10W " - '- "TBk ," 10XI/I.

IF (LEhFILIIFA) .hE. Cl GO TC 695
IT1=IA00R+9 ,

g. 2_=,. 7.T 1 + I L E NIT I
~''~- - ' ' '. . g 7 g P T F'~'-'

Ima=Imm+1LEh
IH1=I=W+hPT5

' '- 1iiTM ?AE A
Ie2=1H1

J=lLEN+1
CO 1640 h=1,ILEh

.... _{._ j f . Ej.Q .GO._ _T G_..d.10.00 . .g.

82000 2PCRITtKNK3=FAIIT11*
nPFAXFtKKhl=FA(IhAl

- T'IWI ca T C- I tiTC'~-- - ~ ~
wRITEt6,12000) N,F A t !Til,F Al ikk i,F a t IH18
GO TO 1035

k W I.T F ,t 6 7 0. 0.e. .l. N.. ., .F.A t..I..T. .i. l. ,.F A t l k.h. .l., F A t l F i l . J , F A t I T 2 3 , F A t l a 2 3 , F A t l h2 ),1630 12
g,g,g . . - - - .

.

IT2=IT2+1
Imh=Iww+1
Iw2=Iwl+1_ _..._.... g g j . . . . . . _ . . . .

Ib2=IH2e1
J=J+1

1640 C Lh T !raus
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*i i

*! 1%Fl.47)
12003 F0wr4Tt1P&,vts,"+* FILL I4tLE **"s .

*I I h F l . tta ?
12CO3 FChraTila.2411,1PIC1t.o,7All .

! *I INFl. lid
! C lhiebtR 12t1,13
! t i k TE GE R 12(2 11

. . .E.gL L I V A L_E. AL.E l .l. 2 ( 1 ) , F A ( 1 s t,
.: ..# CALL IPPP

* CALL !*1A * -

OCALL VCLP
,

: et lhFl.43o
! ans.O
! *C [hFl.497

INFI.l h i e 3_2 u_c.S_1.A , F A.1,J T i l , F a t I > 1
'

0D
605 mR I TE t h,200$ 1 N.F A (111) ,F A t l h m ),J F A t !T2 ),F A t l .2 3

CD INFI.5C1

*D F5
~~'* -

' ' ''' *

mR I TE I 6,2006 ) N FAtIT11.FAllp>l,FAtirl)
00 INFI.53b

630 mWITEt6 200dl N.F A t ! T 11.F A(I v a l eF A t ! P 11, J.F A t l l2 3,F A t l ht ),
--

- * TOENT - F ILEG KX MH,

*L FILL.2
F ub CT IO N F ILLt !F ILL J, AJLhT ,PE ES ,HP. AkF N AC,$MXLV I

00 FELL.ll*
' 2 5' GG 10 tJUTVG,do.JC4EST, ITYFL

--'

*1 FILL.131
69 s=$rxtv

CO To to
.

* D ~ ~ FT L E~I7f'" ~ ~
~ "'--" '~ -

,

IF IITYPE.Eu. 5) >EITElb,2ECC)
> 01 F I L L .19 3
0,~~*26G0 F U R r.A T i l H0,2 4 4PM .L . ,16x , GeF LC m RATE.114,tPihlHALPY,12Al/

~ ~ 1-~1F J( SH - ,~I 5 G17HTLE 75 E C-TT2T TsT,BH I E T b/ Lil) e'12 A i /1h 1
,

* I C E r.T ENTHGXxNH +

OC ENTY.*Il
'aP t Ji = F ILL t ! PUFP t 1.J i, J. A JUNi t J a ,9 (K l .hP ( J ) , Ak FR AL ,2 r t K i l

'
'

~~~"'TC~EI'U UU- TT5 = 1, 4
.

51000 C0hTINUE
'

GC TO 180IF ( JJ.EO. IFLJKTtIISI)

GO TO 190
" 160 I FT7Mi n J . b i . 7FL N a i i t rTT. A1VIT;TFT3nr.UU. )~ CD T C' "19 5

C0 TO 190
195 hPI J)=>P l J 1+ aNE TF ills )

.L Irt T =WPN AXF i!I 5 8' A JuhT I Ji
WPT3 )W lit'TT --'- ' - ' 'T F I AFTJ r.TT.-' W L I PT T~ ~~ ) ' a

190 C 0 h i l NtJE
VD ENTh.$18

+ 1 C M T ~ ~ M' UNh - ~ '
- - - - ~ ~ ~ ~ ~ ' ' - '' ''" ' ~~

OLF4,00 M$ ,lMt Kl )'m P t J a =F i LL t I PUNP t 1, J ) , J , A JUh T t J),P I M ),
' ~

Of BALC.500
CC 99995 IG=1,9
IJINDx=[FLJKTl!GI
~1F ~(TJINCX;EC- O'T bb TE "'1 %''i S ~ '' ~ ~

' ~

INLETV=l>2tle!JEP+1JihCX81J5kP)
ahET=0.
Il=C

' ~ C C " ~999716-"~- T5 =T JTf 7I JE TT J5 n r
- '

Il=II+1
IF 11 281,15) .EC. IALhib.4%C.l!.NL.IJlhCAI mhtf=pNET*nPilil

99996 C C NT l hul- - - " - - - '- '""'"^ wati=>hET-aP(15)
I F i l h l t 1,151.E C. I'.L t T V 3

~~ ' '

IF taNET.JE. Op > NET =C.
shCT=-whti
ehl T F t ! G l * >*.I T


