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I. Introduction

The digital computer program 2DTD was written to test the flat
leakage method developed in Ref. 1. It solves the static and transient
diffusion equations in two spatial dimensions and two groups. The
program uses an approximate analytical method to solve the neutron
diffusion equation. The 2DTD program was written entirely in single
precision on the IBM 370/168 at the M.I.T. Information Processing
Center.

The 2DTD program always begins by solving the static, two-group
diffusion equations for the eigenvalue and eigenfunction. After the
steady state calculation has been completed, a transient solution may
be calculated based on this initial condition. Initial criticality
is insured by dividing Vg in every region by the eigenvalue X.

2DTD requires that the reactor configuration be input as a
regular array of rectangular assemblies. The borders of the reactor
do not have to be rectangular, however. 2DTD allows the use of
albedo boundary conditions on any border.

During a transient, 2DTD will edit the total reactor power and
region powers integrated over user-defined regions. The code also
edits the time required for various parts of the computation.

II. The Problem To Be Solved

The input to 2DTD describes an array of rectangular cells, each of
which may contain a different composition. A map which defines the
composition numbers is input into 2DTD. The composition numbers are
defined by positive integers. The basic problem grid is the grid
upon which the discrete problem will be formulated.

Around the outside of the composition map, one extra level of
boxes must exist. This extra level is used to indicate the boundary
condition at that edge of the reactor.



The 2DTD program has three symmetry options:
i) Full core
ii) Half core
iii) Quarter core
In the full-core option, only albedo boundary conditions can be
applied. For the half-core option, the symmetry boundary is located
along the left edge, and albedo conditions must be applied along all
other boundaries. For the quarter-core option, the symmetry boundaries
are located along the left and bottom edges of the problem; the other
edges can only have albedo boundaries. The albedos are indicated
by a negative integar in the material composition map. Each negative
integer (each albedo set) has a set of both x-directed and y-directed
albedos. If a problem has, for example, five albedo sets, these
albedos sets are numbered -1 to -5. The symmetry options are defined
by the input flags IBCL (controls the left boundary condition), and
IBCB (controls the bottom boundary condition). If IBCL=1, the left
boundary condition is symmetry; if IBCB=2, an albedo boundary condition
is imposed. The same values hold for IBCB.

For each set of x-directed or y-directed albedos, the albedos are

written
["’1)_{“11 9‘12]{"1]
9o (o 222 JL 92

Therefore a zero flux boundary is easily imposed by setting all the
o terms to zero. The zero flux is then imposed at the edge of the
mesh rectangle.

We now give some examples of composition maps for various
symmetry and albedo options:
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1) This problem is quarter-core symmetric with only one albedo set

-1 -1 -1 -1 -1 -1

IBCL=IBCB=1

2) This problem is half-core symmetric with four different albedo sets:
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IBCL=1, IBCB=2

We note that albedo set #1 is applied at the top and bottom of
the first column; set #2 at top and bottom of the second column;
set #3 at top and bottom of the third column; and set #4 at

the top, bottom and right of the fourth column.



3) This quarter-core problem has a jagged boundary, and three
albedo sets.

-1 -1 -1 0 0 0 0 0 O
12 1 -4 -4 0 0 0 ©
-1 2 1 2 -3 0 0 0
42 1 2 1 2 -3 0 0
1 2 1 2 1 2 -2 0
12 1 2 1 2 2 0
-1 2 1 2 1 2 1 A
12 1 2 12 2 -1

IBCL=1BCB=1

We note that a solution only exists for regions above which have
an integer greater than zero. Note also that although the left

boundary condition is specified by IBCL, there must be a row of

boxes on the left (above written as all -1's). These -1 entries
are required by the code, but ignored. However, the -1 entries

above the first and second columns, however, indicate albedo

set #1.

The above composition map is indexed by the variables NDI
(x direction) and ND2 (y direction). These variables run
1< ND1 < NDIX |
1< ND2 < ND2X.

Since there are always two extra boxes per row and per column, the
solution is computed over an array of boxes indexed NP1 (x direction)
and NP2 (y direction), where

1 < NP1 < NPIX

1_5 NP2<§ NP2X
and

NP1X=ND1X-2
NP2X=ND2X-2



Therefore when ND1=2, we have NP1=1. So
NP1=ND1-1
NP2=ND2-1

The 2DTD program allows editing at every edit time to be done over
regions which may be as fine as the basic material composition mesh,
or may integrate over several of these regions. The edit regions
also must comprise a regular array of rectangular cells.

After the initial conditions have been calculated, the solution
is normalized such that the mean power density is equal to a certain

input value. The power in region k, written as Pk’ can be defined as:
2
. € Z] Region k ng.(_r_)¢9'(r)dv
p = —I=

j av
Region k

where e=energy conversion factor, watt-seconds/fission.

I,
The mean reactor power Rm is then

K é
r PA i
- kk ;
p = k=1
m K
r A
k=1 K
where
el o
Region k

and K is the total number of regions.

The total reactor power Pt is

K

P, = L PA
t 7 o Kk



The user must input the value of Pm he wishes to initialize the solution
to.

The other equations of the neutronics and thermal-hydraulics
equations in 2DTD are given in Ref. 1.

II11. Machine Requirements for 2DTD

As currently programmed, 2DTD will execute on any IBM 360 or
370 with 0S. The data is read in on data cards, and output written
on a line printer. The core requirements are problem dependent.

The 2DTD program uses the dynamic storage allocation technique.
This eliminates the need for large arrays reserved by DIMENSION or
COMMON statements. The data management scheme used here is similar
to that used in the MEKIN program, however 2DTD does not use any
disk storage. The result is that the user need only request as much
storage by the REGION parameter as needed by the particular problem.

The general formula for core requirements of 2DTD is (in bytes)
CORE = 120 K + 4C, + 4C, where

C = 68(NPXY) + 9(NP1X) + 5(NP2X) + 8(NCORX) +
+ 8(NALB) + NEDX + NEDY + 12
Cy = 2(NDEL) (NPXY) + 3(NPXY)

The variables are defined:

NPXY = NP1X * NP2X

NALB = the number of albedo sets

NCORX = the number of different material compositions

NEDX = number of edit regions in the x direction

NEDY = number of edit regions in the y direction

NDEL

Ct = zero if no transient is performed, equal to above
expression if transient is performed.

number of precursor groups

This CORE requirement should be the minimum number entered on the



REGION parameter.

IV. Input Description:

Card 1: NINNER, XFEFF, DIFSS, DIFTD (I5, 3E10.3)
NINNER - the number of cyclic Chebyshev iterations per

Card 2:

Card 3:

XKEFF -
DIFSS -

DIFTD -

outer iteration for the steady state only. If
NINNER is entered as zero, the code computes
the number of inners to use.
input approximate eigenvalue
steady state convergence criterion - change in
pointwise fluxes from one outer to another
transient convergence criterion - expressed as
an error reduction.

Recommend: NINNER=0, XKEFF=1.0; If no transient is to be

or 10'5, if transient is

performed DIFSS=10"
to be performed DIFSS=10"%. DIFTD=.05 unless

prompt critical, then = 1074,

4

ND1X, ND2X, IBCL, IBCB, NALB, ITHFB (6I5)
ND1X = number of x-regions +2

ND2X
IBCL

IBCB
NALB

number of y-regions +2
left boundary condition
=1 symmetry

=2 albedo

bottom boundary condtion
number of albedo sets

ITHFB = thermal feedback flag (0=NO, 1=YES).

XNU, WPCC, EPSIL (3E10.3)
XNU = number of neutrons per fission

WPCC = initial mean power density, watts/cc

EPSIL = energy conversion factor (watt-sec/fission).



Card(s) 4: Composition Box Map
Let NBOX(ND1, ND2) be the composition box map. Read
in the order of - from top to bottom. For example

ND2 = ND2X + 1
D@ 10 ND2P=1, ND2X
ND2 = ND2-1

10 READ(5,20) (NB@X(ND1,ND2), ND1=1,ND1X)
20 FORMAT(1216)

So we enter ND2X cards, each with ND1X entries.

Card 5: NCPX Format(I5)
NCPX = number of material compositions.

Card(s) 6: x-Directed Mesh Spacings
(XMESH(NP1), NP1=1, NP1X)(6E10.5)
Read in the mesh spacings in the x-direction from
NP1=1 to NP1X.

Card(s) 7: y-Directed Mesh Spacings
(YMESH(NP2), NP2=1,NP2X)(6E10.5)
Read in the mesh spacings in the y-direction from
NP2=1 to NP2X.

Card(s) 8: x-Directed Albedos
(a11(I),a12(1),021(1),a22(1), I=1, NALB)(4E10.3)
Read in one albedo set (4 numbers) per card for NALB
albedo sets. These are the x-directed albedos.

Card(s) 9: y-Directed Albedos
(al1(I),012(1),a21(1),a22(1), I=1, NALB)(4E10.3)
Read in the y-directed albedos in the same format as the
x-directed albedos.
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Card(s) 10: Cross Sections

Read in the cross sections for composition 1 first,
then 2, etc. For each composition read in 8 numbers:

Dys Zyps Zpps wEpye Dps Zyps Zps Vg

FORMAT(8E10.4)

D],D2 are two-group diffusion coefficients

Z11 Lyp are two-group total cross sections. Note

it Ly F Iy

'vzfl and‘vz:f2 are two group fission cross sections times nu.

z

rl scattering from group 1 to 2.

Lpo 0. (must be entered as zero).

Card 11: NEDX, NEDY Format(2I5)

NEDX = number of edit regions in x-direction

NEDY

number of edit regions in y-direction

Card(s) 12: x-Directed Edit Boundaries

(IEDX(I), I=1, NEDX)(12I5)

Each region of integration is over region (IEDX(I)+1) to
(IEDX(I+1)). Therefore if NP1=1 to 1D and we desire to
integrate over NP1 regions (1 and 2), (3 and 4), (5 and 6),

(7 and 8), (9 and 10); then enter NEDX=5 and
1EDX(1)=2,4,6,8,10.
Note the numbers input on IEDX correspond to the NP1 grid.



Card(s)

Card 14:

Card 15:

Card 16:

Card 17:
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13: y-Directed Edit Boundaries

(IEDY(J), J=1, NEDY)(12I5)
Same ihput description as x-directed edit boundaries.

ITRANS, NTD, NDEL, IEDTS(4I5)
ITRANS

transient flag

0 means no transient performed
1 means do transient

NTD = number of time domains (45). A time domain is a region

with a uniform time step.

NDEL = number of delayed precursor groups (21)

IEDTS = edit flag. An edit is performed every IEDTS time steps.
If ITRANS=0, no more cards are read. The condition code
is set to 1111.

NUMS(I), DELT(I), I=1, NTD(I5,E10.5)

Read two numbers per card for NTD cards.

NUMS(I) = number of time steps in time domain I
DELT(I) = time step length (sec) in time domain I

VIN(1), VIN(2)(2E10.3)
VIN(1) = 1/V, fast inverse velocity
VIN(2) = 1/\/2 thermal inverse velocity

BETA(J), RLAM(J), J=1, NDEL(2E10.3)

BETA(J) = delayed neutron fraction for delayed family J.
RLAM(J) = delayed neutron decay constant for delayed family J.
(two numbers per card for NDEL cards).
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Card 18: IPERT, NC@MP, TST, TFIN, SIGl1, SIG2,(2I5,4E10.3)
IPERT = perturbation flag

1 step perturbation

2 ramp perturbation

H

it

NCOMP
TST = starting time for ramp or step

composition number where perturbation is

TFIN = final time for ramp
SIG1 = total change to ZT] for step or ramp(added to ZT])
S1G2 = '

total change to I, for step or ramp(added to ZTZ)

If ITHFB=0, no more cards read.

Card 19: ALFA, GAMMA, TREF(3E10.3)
ALFA = conversion factor for feedback, °K/cc
GAMMA = feedback constant, °K™
TREF = initial temperature (spatially independent), °K
Successful completion of a transient is followed by
setting the condition code equal to 2222.
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APPENDIX A
LISTING OF COMPUTER PROGRAM 2DTD
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PROGRAM 2DTD 2 DIMENSIONAL, TIME DEPENDENT

I SOLVE THE NODAL FQUATIONS AFTER A SUBSTITUTION

THIS VERSICN HAS A CCNSTANT LEAKAGE

THIS VERSICN USES CNE CURREINT UPDATE PEZR OUTER ITERATION
FLUXES ARE FOUND USING CYCLIC CHEBYSHLV

FOLLY TIMPLICIT IN TIME

THIS VEFSICN HAS ADIABATIC THERMAL FEEDBACK (FAST DOPPLER)

USES R. SIM'S SUBROUTINE CCRF FOR DATA MANAGEMENT

COMMON / NAMES / HHX,HHY,HINTX,HINTY,HCORR,UNBCX,WFLUX,HBAT,

X WFISS,WRHS,¥S,dB, WPREC,WOMGP,WOMGD, WALBX, WALBY, WEDX, WEDY
CGMMCN / ORIGIN / KHX,KHY,KISTRX,KISTPY,KIENDX,KIENDY,KCORR,KNBOX,

¥ RFLOX,KMAT,KFISS, KRHS,KS1,KS2,KS3,KB,KPREC,KOMGP, KONGD,

X KALRX,KALBY,KEDX, KEDY, KTEMP,KSA1

COMMON / FIXED / NINNER,NOUT,N1,N2,N3,N4,DIFSS,DIFTD,RHO,ND1X,

X ND2X,NP1X,NP2X,NPXY,IBCL,IBCB,NCPX,XKEFF,ITS, IPERT ,NCOMP,
X TST,TFIN,TIME,SIG1,SIG2,ITRANS,NTD,NDEL,BETA(6) ,RLAM (6),
X VIN(2) ,DELT (5),NUHS (5) ,NEDX,NEDY,NALB,BTOT,DT,DTI, IEDTS
COMMON / THFEED / ITHFB, XNU,WPCC,EPSIL,ALFA,GAMMA,TREF

COMMON DATA (1)
DIMENSION AQ (1)
EQUIVALENCE (WHX,2Q0(1))
KHORD=1

CALL GETCOR (KWORD)

CALL CLFAR

ASSTIGN BLOCK NAMES

DD 1 I=1,19

MAINCOO1
MAINO0002
MAINOOO3
MAINOOOU4
MAINOOOS
MAINCOOSG
MAINCOO?
MAINOOOS
MAINOOQO9
MAINQO10
MAINOO11
MAINOO12
MAINOO13
MAINOO14
MAINOOQ 1S5
MAINOO16
MAINOO17
MAINOO18
MAINOO19
MAINGO20
MAINOO21
MAINOO22
MAINOO23
MAINOO24
MAINOO25
MAINOO26
MAINO0O27
MAINOCO28
MAINOO29
MAINOO30
MAINCO31
MAINOO32
MAINOO33
MAINOO34
MAINOO35
MAINOO36

ST



a0

a0 n

ana Qnan

9]

CALCULATE N1,N2,N3,N4

1

1

NN=NP1X- (NP1X/2) *2

IT(NN .EQ. ") GC TO 19
N3=NP1X-1

N4=KP1X

G2 TO 11

N3=NP1X

N4=NP1X-1

N2=N3

N1=N4

COMPUJTE THE STEADY STATE SCLUTION

CALL CALC

COMPUTE THE TRANSIENT SCLUTION

CALL TRANS
STOP 2222

END

MAINCO37
MAINCO38
MAINDO39
MATINOOUO
MAINOOU4?1
MAINCC42
MAINOO43
MAINCOUG
MAINOO4S
MAINOOU4S
MAINCO47?
MAINOOU4S8
MAINOOU4S
MAINCO50
MAINOOS51
MAINCOS52
MAINOOS3
MAINOOSY
MAINOOSS
MAINOOS®
MAINOOS7
MAINOOSS8
MAINOCOS9
MAINOO6O
MAINOO61
MAINOO62
MAINOOG3
MAINOOGU
MAINOOG6S

91
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OMMCN / NANES / WHX,WHY,WINTX,WINTY,WCCRR, #NBOX, WFLUX,WNAT,
X WPISS,WRHS,WS,WB, NPREC, WOMGP,WOMGD ,WALBX ,WALBY,WEDX, WEDY
COMMCN / ORIGIN / KHX,KHY,KISTRX,KISTRY,KIENDX,KIENDY,KCORR,KNBOX,
X KPLUX,KMAT,KFISS, KRHS,KS1,KS2,KS3,KB, KPREC, KOMGP, KOMGD,

¢ KALBX,KALBY,KEDX, KEDY, KTENP,KSA1

COMMON / PIXED / NINNER,NOUT,N1,N2,N3,N4,DIFSS,DIFTD,RHO, ND1X,

X ND2X,NP1X,NP2X, NPXY,IBCL,IBCB, NCPX, XKEFF, ITS, IPERT, NCONP,

) G TST,TPIN,TIME,SIG1,SIG2, ITRANS, NTD,NDEL,BETA (6) ,RLAM (6),

X VIN(2) ,DELT (5) , NUMS (5) , NEDX, NEDY, NALB, BTOT, DT, DTT, TEDTS
COMMON / THFEED ,/ ITHFB, XNU,WPCC, EPSIL, ALFA, GAMMA , TREF

COMMON DATA (1)
IZERO=0

IONE=1

ITWO=2

IPOUR=Y

IN=5

I00T=6

KTEMP=1

=====CARD TYPE 2
WRITE (IOUT,2001)
READ (IN,1010) NINNER, XKEFF,DIFSS,DIFTD
IP(NINNER .EQ. 0) WRITE(IOUT,2096)
WRITE (I00T,2005) NINNER,XKEFF,DIFSS,DIFTD
XREFF=XKEFF*0,8

=====CARD TYPE 4

READ (IN,1020) ND1X,ND2X,IBCL,IBCB,NALB,ITHFB

WRITE(T0UT,2015) ND1X,ND2X,IBCL,IBCB,NALB,ITHFB

INPTCO0O01
INPT0002
INPTO0003
INPTOOQO4
INPTO000S
INPTO006
INPTOCO7
INPT0008
INPTO009
INPTOO010
INPTOO11
INPTO012
INPTOO013
INPTOO14
INPTO0O015
INPTOO16
INPTO017
INPTOO018

INPTO0019

INPTO0020
INPTO0021
INPTO022
INPT0023
INPTOO24
INPTO0025
INPT0026
INPTO0027
INPT0028
INPT0029
INPT0030

INPTOO31

INPT0032
INPTOO033
INPTO034
INPTO0035
INPTO036

LT



«)

READ(IN, 103C) XNU,WPCC,EPSIL

WRITE(ICUT,2020) XNU,WPBCC,EPSIL
Cc
C=====RPAD REACTCR GEOMETRY DATA
c ' :
CALL IGEOMO
C
C=====READ KEUTRCNIC DATA
CALL INEUTO
C _
=====CONSTRUCT NEUTRONIC PINE MESH GEOMETRY DATA
.CALL IFINEC
c
C=====RZ2D COMPOSITION DATA
C
CALL ICOMPO \
C '
C=====READ TRANSIENT DATR
c
CALL ITRAN
RETURN
c
C
C=====FORMATS
C .
1010 PORMAT (I5,3E10.3)
1020 PORMAT(6IS)
1030 PORMAT (3E10.3)
2001 FORMAT (1H1,45X, 'PROGRAM 2DTD OUTRPUT',////)
2005 PORMAT (1HO,9X,'NO. CF INNERS PER OUTER IS ',I5,//,
X 10X,'INITIAL BIGENVALUE ESTIMATEC',E12.4,//,
X 10X,*STEADY STATE CONV. CRIT. ',E12.4,//,

INPTO0037
INPT0038
INPT0039
INPTOOQU4O
INPTOO4 1
INPTOO0U42
INPTOOU3
INPTOOUY
INPTOOQ45
INPTOOUG
INPTOOU4?
INPTOOUSB
INPTOO49
INPTO050
INPTO0051
INPT0052
INPTOO53
INPTOOS54

"INPTO0055

INPTO00S6
INPTO0057
INPTO00S8
INPTO0059
INPTO0060
INPTO061
INPT0062
INPT0063
INPTOO6Y
INPTO0065
INPTO0066
INPTO0067
INPTO068
INPTOO069
INPTO0070
INPTOO071
INPTOO72

81



X 1CX,'TRANSIENT CONY, CRIT. *',E12.4)
2006 PORMAT (1HD ,9X,'CODE WILL COMPUTE NINNER FOR STEADY STATE')
2315 PORMAT (1HC,9X,408NC. OF HORIZONTAL (BQCX) COORDINATES, X =,15//
10X, 40HNC. CF HORIZONTAL (BOX) COORDINATES, Y =,IS5//
10X, 'LEFT BOUNDARY CONDITION ',I5,//,
10X,'BOTTOM BCUNDARY CONDITION ',IS,//,
10X,*NUMBER OF ALBEDO SETS '!',IS,//,
10X, *THERMAL FEEDBACK PLAG (0=NO, 1=YES) *,I15)
2720 FORMAT(1HO,9X,'NUMBER OF NEUTRONS PER FISSION IS ',E12.4,//.

X 10X,*INITIAL MEAN POWEE LEVEL (W/CC) *,212.4,//,

X 10X, 'ENERGY CONVERSION FACTCR (WS/FISS) *,E12.4)

W W -

(@]

END

INPTOO073
INPTOO74
INPTOO7S
INPTO0076
INPTO0077
INPTOO78
INPTOO079
INPTO080
INPTO081
INPT0082
INPTOO083
INPTOO8Y
INPT0085

61



(@]

(@]

eNeNe!
"
1}
I
1}

100 WRITE(ICUT,2018)

X

X
X

X
X
X

SUBRODTINZE IGICXC

COMMON / NAMES / WHX,WHY,WINTX,WINTY,9¥CORR,WNBOX, WFLUX, WMAT,
¥PISS,WRHS, WS, WB, WPREC, WOMGP, WOMGD, WALBX,WALBY, WEDX, WEDY -

COMMON / CRIGIN / KHX,KHY,KISTRX, KISTRY,KIENDX,KIENDY,RCORR,KNBOX,
KFLUX,KMAT,KPISS, KRHS,KS1,KS2,KS3,KB,KPREC,KOMGP,KOMGD,

KALBX,KALBY,REDX, KEDY, KTEMP,KSA1

COMMON / PIXED / NINNER, NCUT,N1,N2,N3,Nu4,DIFSS,DIPTD,RHC,ND1X,
ND2X,NP1X,NP2X,NPXY,IBCL,IBCB, NCPX, XKEFF,ITS, IPERT,NCOMP,
TST,TPIN,TIME,SIG1,SIG2,ITRANS,NTD,NDEL,BETA (6) ,RLAM (6),
VIN(2),DELT(5),NUMS (5),NEDX,NEDY,NALB,BTOT,DT,DTI,IEDTS

COMMCN / THFEED / ITHFR, XNU,WPCC,EPSYTL,ALFA,GAMMA,TREF

COMNMON DATR (1)
REAL*8 DDAT(1)
INTEGER
EQUIVALENCE
IN=5

I0UT=6
TZERO=0
IONE=1

ITWO=2

IDAT (1)
(DATA (1) ,DDAT(1) ,IDAT (1))

CARDS TYPE G3

NP1X=ND1X-2
NP2X=ND2X-2
NPXY=NP 1X* NP2X
CALL ALOC (WNBOX,0,KNBOX, ND1X*ND2X)
RNBOX=KNBOY-1
WRITE(IOUT,2017)
ND2=ND2X+ICNE

DO 100 ND2P=1,ND2X -
ND2=ND2-TONE

RZAD (IN,1030)

(IDAT (KNBOX+ND1+ND1Xx* (ND2-IONE)) ,ND1=1,ND1X)
(IDAT (KNBOX+ND1+ND1X* (ND2-IONE)),ND1=1, ND1X)

IGIMJI001
16080002
I1GOM0003

"IGOMOO0O4

IGOM0005
IGOM0006
IGOM0007
IGOM0008
IGOM0009
IGOM0010
I6oN0011
IGoM0012
16Om0013
IGOMO014
IGON0015
IGOMO0016
IGON0017
IGOM0018
IGOM0019
IG0N0020
IGOM0021
IGOM0C22
IGOM0023
IGOMOO24
IGOM0025
IGON0026
I16OM0027
IGOM0028
IGON0029
IGOM0030
IGOM0031
IGON0032
IGOM0033
IGON0034
1GoM0035
IGOMCO35

07



ENZOX=KNECX+1

2TTURN
PORXATS

FOREAT (1216)

PORMAT (1HO,9X,'REACTOR BCX MAP (COMP. NUMBERS) VERSUS ND1,ND2',//)
PORMAT (5X, 3018)

END

IGOMOO037
IGOM0038
IGOM0039
IGOMOO040
IGOMOO04Y
IGOM0042
IGOMOO43
IGOMOO0UY
IGOMOQUS
IGOMOO046
IGOMOOUT

17



STZZCUTINE INEUTO

(@]

COMMON / NAMES / WHX,WHY,WINTX,WINTY,WCORR,WNBOX, dFLUX,WMAT,

X WPISS, WRHS, WS, WE, WORZC,WOMGP ,HOMGD ,WALBX ,WALBY,WEDX, WEDY
COMNMON / ORIGIN / KHX,KHY,KISTRX,KISTRY,KIENDX,KIENDY,KCORR,KNBOX,

X KFLUX,KMAT,KFISS, KRHS,K51,KS2,KS3,KB,KPREC,KCMGP,KOMGD,

X KALBX,KALBY,KELCX, KEDY,KTEMP,KSA1

COMMON / FPIXED s NINNER,NCUT,N1,N2,N3,N4,DIFSS,DIFTD,RHO, ND1X,
X ND2X,NP1X,NP2X,NPXY,IBCL,IBCB, NCPX, XKEFF,ITS, IPERT, NCONP,
X TST,TFIN,TIMF,SIG1,SIG2,ITRANS, NTD,NDEL,BETA(6) ,RLAM(6) ,
X VIN (2),DELT (5) ,NUMS (5) ,NEDX,NEDY, NALB,BTOT,DT,DTI, IEDTS

C
COMMON DATA (1)
RTAL*8 DDAT (1)

- INTEGER IDAT(1) )
EQUIVALENCE  (DATA (1) ,DDAT(1),IDAT(1))
IZERO=0
IONE=1
ITA0=2
IN=5
I20T=6

C=====CARD TYPE NO
C
READ (IN, 1000) NCPX
o
WRITE(IOUT,2002) NCPX
c
C  RESERV SPACE AND READ IN MESH SPACINGS
C

CALL ALOC (WHX,0,KHX,NP1X)

CALL ALOC (WHY,O0,KHY,NP2X)

KHX=KHX-1

KHY=KHY- 1

READ (IN,1040) (DATA (KHX+J) , J=1,NP1X)
READ (IN, 1040) (DATA (KHY +J) , J=1, NP2X)

INET0001
INET0002
INETO0003
INETO004
INET000S
INET0006
INETO007
INET0008
INETQOC9
INET0010
INETO0011
INETO0012
INET0O013
INETOO14
INETO0015
INETCO16
INETO0017
INET0018
INET0019
INET0020
INET0021
INETO0022
INET0023
INET0024
INET0025
INET0026
INET0027
INET0028
INET0029
INETCO030
INET0031
INET0032
INET0033
INET0034
INET0035
INET0036

'
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¥ITZ(ICUT,2003)

WRITE(IOUT, 2€05) (DATA (KHX+J),J=1,NP1X)
4RITE (IQUT,2004)

WRITE(I0UT,2005) (DATA (KHY+J),J=1,NP2X)
KHX=KHX+1

KIY=KHY+1

CALL ALOC(WINTX, 1, KISTRX,NL2X)
CALL ALOC (WINTX,2,KIENDX,ND2X)
CALL ALCC(WINTY,1,KISTRY,ND1X)
CALL ALOC(WINTY,Z,KIENDY,ND1X)

c SET OP KISTRX AND KIENDX -

20
2%

30
35
10

50
55

ND2XX=KD2X~1
DO 10 ND2=2,ND2XX

DO 20 ND1=1,NDIX

I=ND1

K=IDAT (KNBOX+ (ND2~1) *NL1X+ND1-1)
TP(K .GT. C) GO TO 25
CONTINUE

IDAT (KISTRX+ND2-1) =1

DO 30 NDD1=1,ND1X
ND1=ND1X+1-NDD1

T=ND1

K=IDAT (KNBOX+ (ND2-1)*ND1X+ND1-1)
IF(K .GT. €) GG TO 35
CONTINUE

IDAT (KIENDX+ND2-1) =T

CONTINUE

ND1XX=ND1X~-1

DO 40 ND1=2,ND1XX

DO 50 ND2=1,ND2X

I=ND2

K=IDAT (KNBOX+ (ND2-1) *ND1X+ND1-1)
IP(K .GT. €) GO TO 55
CONTINUE

IDAT (KISTRY+ND1-1) =T

DY 60 NDD2=1,ND2X

INETO0O037
INET0O38
INET0039
INETOO040
INETOO U1
INETOO0U42
INETOOU3
INETOOUU
INETOOUS

INET0046

INETOO047
INET0O048
INETO049
INET0050
INETCO51
INET0052
INETO0053
INETO054
INETOQO055
INET0056
INETO0057
INET0058
INET0059
INET0060
INET0061
INET0062
INET0063
INETOO6Y4
INET0065
INET0066
INET0067
INETO0068
INET0069
INETO0070
INET0071
INETO0072
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60
65
40

7C

80

22

21

a0
I
1}
i}
1

1007
1045
105¢

XD2=ND2X+1-5DD2

T= ND')

K=IDAT (KNBOX+ (ND2-1) *ND1X+XD1-1)
TP(K +GT. () GC TO 65

CONTINUE

IDAT (KIENDY+ND1-1) =1

CONTINUE

WRITE (6,2006)

D~ 70 J=1,ND2X

WRITE (6,2007) J,IDAT(KISTRX+J-1),IDAT (KIENDX+J-1)
WRITE(6,2008)

DO 80 J=1, ND1X

WRITE(6,2007) J,IDAT(KISTFY+J-1),IDAT (KIENDY+J-1)
CALL ALOC (WALBX,0,KALBX, NALB*4)
CALL ALOC (WALBY,O0,KALBY, NALB*U)
KALBX=KALBX-1

KALBY=KALBY-1

¥RITE(6,2010)

DG 22 I=1,NALB

J=KALBX+ (I-1)*4

READ (5,1C70) (DATRA (J+K),K=1,4)
WRITE(6,2C11) I, (DATA (J+K) ,K=1,0)
WRITE (6,2012)

DO 21 I=1,NALE

J=KALBY+(1-1)*u

READ (5,1070) (DATA (J+K),K=1, u)
WRITE(6,2011) I, (DATA(J+K) K=1, 1)
KALBX=KALBX+1

KALBY=KALBY+1

RETURN

FORMATS
FORMAT (215)

FORMAT (6E10.5)
FORMAT (6E10.5)

INETV073
INETOO74
INETOO375
INETO0076
INET0077
INETO078
INETO0079
INET0080
INETO0081
INET0082
INET0083
INETOOS8Y
INET0085S
INETO0086
INETOO087
INETO088
INET0089
INETC090
INET0091
INETO0092
INET0093
INETO0094
INETO0095
INET0096
INET0097
INET0098
INETQOCI9
INET0100
INET0101
INET0102
INETO103
INETO104
INETO105
INET0106
INET0107
INET0108

ve



1377
22302
27433
2304

2205

2336
2007
2008
2010
2911

2912 7

FIRMAT (BE1C.3)

PORMAIT (1HO, 9X,* NUMBER CP COMPOSITIONS IS ',I5)
PIRMAT (1HO,9X,*X DIEECIION MESH SPACINGS',/)
F)R"AI(1HU,9X,'Y DIREZCTION MESH SPACINGS',/)
FORMAT (15%,6E12.4)
?2REAT(1HO,9X,*5D2  ISTAKT
FDRHAT(111,13,5X,13,5X,13)
PORMAT (18),9X,'ND1  ISTAET _ IEND',//)

PORMAT (1HG,9X,'X DIRECT:D ALBEDOS',/, 10X, *NALB
FORMAT (11X,13,3X,U4E12.4)

JRMAT (1H0,9X,'Y DIRECTED ALBEDOS',/,10X,'NALB
END

IEND',//)

ALBEDOS',//)

ALBEDOS*,//)

INET0109
INETGC 110
INETO111
INETO0112
INET0113
INETO114
INETO0115
INET0116
INETO 117
INETO118
INET0119
INET0120
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OO0

(@}

SUBLCUTINE IFINES

TMACK / YAYFS / WHX,wdY ,wWINTX,WINTY,WCCRK, WNBOX,WFLUX,WMAT,

X WFISS,WkHS,WS,%2,wf32C,WONGP,WOMGD,WALBX,WALBY,VEDX, WEDY
CCMECK s CRIGIN / KHX,NEY,KISTRX,KISTEY,KIENDX,KIENDY,KCORR,KNBOX,
X RPLOX,KMAT,KFI53, K745 ,KS1,KS2,KS3,Kk5,KPREC, KOMGP,KOMGD,
X KALBX,KALBY,KZDX, KEDY, KTEMP,KSA1
COMMOX s PIXKED 4 NINNER,%0UZ,N1,N2,N3,N4,DIPSS,DIFTD,RHO,ND1X,
X xD2X,NP1X,NP2X,%PXY,IRBCL,IBCB,NCPX,XKEFF,ITS, IPERT,NCOMP,
< TST,TFIN,TIME,SIG1,3IG2,ITRANS, NTD,NDEL,BETA(6) , RLAM (6),

X "VIN(2),DELT (5),K’UFS(5) ,NEDX,NEDY,NALB, BTOT, DT,DTI, IEDTS

ALLOCATE BLOCKS FOR DATXA STCRAGE

NEZD=NP1X* (NP2X+2) *2

CALL ALCC(WFLUX,Q,KFLUX,NEED)
KFLUX=KFLUX+NP1X+NE1X
NEED=NPXY*52

CALL ALOC (WMAT,O0,KMAT,NEED)
NESD=NPXY*2 ~

CALL ALCC(WFISS,C,KFISS,NEED)
NEED=NPXY*4

CALL RLOC (WRHS,C,KRH3,NEED)
NEED=NPXY

CALL ALOC(WS,1,KS1,NETD)
CALL ALOC (WS,2,KS2,NELD)
CALL ALCC(WS,3,KS3,NEED)
NEED=NPXY*4

CALL ALCC(WB,C,KR,NEED)
FRED=50.0

CALL ALOC(FEED,1,KSA1, NPXY)
RETURN

v x|

ot

4

END

IFINCOO1
IFPINCOO2
IFIN0DOO3
IFINOOO4
IPINCOOS
IFINOOOG
IFINO0OO7
IPINOOOS
IFINOOO9
IPINOO10
IPINOC11
IFINOO12
IFINOO13
IFINOO14
IFINOGO15
IFINCO16
IFINOO17
IFINOO18
IFINOO19
IFINOO20
IFINCO21
IFINCC22
IFINOO23
IPINOO24
IFINOO25
IPINOO26
IFINOO27
IFIN0O28
IFINCO29
IFINOO30
IFINOQ31
IPINO032
IFINOO33
IFINOO34
IPINOO3S

9t
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X

X
X

X
X
X

1]
1]
i

OO

“aana
1}
1}
1]
1}

Ji

IBx2U0T

COMMON

COMMON

COMMON

INE ICCMPC

/ NAXES , WHX,WHY,WINTX,#INTY,WCCRR,WNBOX,WFLUX,WHAT,
WFISS,WPHS,#S,WB, WPREC, HOMGP, WOMGD, WALBX, WALBY,WEDX, WEDY

/ ORIGIN / KHX,KHY,RISTRX,KISTRY,KIENDX,KIENDY,KCORR,KNBOX,
KFLUX,KMAT,KFISS, KEHS,KS1,KS2,KS3,KB,KPREC, KONGP, KOMGD,
KALBX,KALBY,KEDX, KEDY, KTEMP,KSA 1

/ PIXED / NINNER,NCUT,N1,N2,N3,N4,DIFSS,DIPTD,RHO,ND1X,
ND2X,NP1X,NP2X,NPXY,IBCL,IBCB,NCPX,XKEFF,ITS, IPERT,NCONP,
TST,TFIN,TIME,SIG1,5SIG2,ITRANS,NTD, NDEL, BETA(6) ,RLAM (6),

VIN(2),DELT(5),NUMS(5) ,NEDX,NEDY,NALB,BTOT,DT,DTI, IEDTS

COMMCN
REAL*S8
INTEGER
£201IVAL

STT SCA

IZZR0=C
IJONE=1
ITHO=2
IN=5
INUT=6

CARDS T

NCORX=8
CALL AL
KCORR=K
DY 200

READ (IN

; DATA (1)
DDAT (1)

IDAT(1)
ENCE  (DATA (1) ,DLAT(1),IDAT (1))

LARS

YPE N8

OC (WCCRR, 9, KCORE, NCCRX*NCPX)

CCRE-1

NCP=1, NCPX

,2000) (DATA(KCORR+NCOR+NCORY* (NCE-1)),NCOR=1,NCORX)

200 WRITE(IOUT,1CC2) NCP, (DATA(KCORR#NCOR+NCORX* (NCP-IONE)),

X

(@]

NCO
RCORR=K

F=1, NCORX)
CORR+1

IcMP0001
ICHP0002
IC4POCO3
ICMPOOO4
ICMPO0OS
ICMP0006
ICNPO007
ICMPO0O8B
ICMPOOCY
ICMP0OO 10
ICMPOO11
ICMP0O12
ICHPGO13
ICMPOOQ14
ICMPOO15
ICHP0016
ICMPOO17
ICMP00O18
ICMPOO19
ICMPOC20
ICMPOO21
ICMP0O022
ICMPCO23
ICMPO024
ICMPO025
ICHPOLC26
ICMPG027
ICHpPG028
ICMPO029
ICMP0O030
ICMPOC31
ICMP0032
ICHPOO33
ICMPOO34
ICHPOC35
ICMEOC36

Le



)y 2

r~

RSAD IN LDIT STU

rij
P‘J

RTAD (IN,20C1) NEDX,NEDY
CALL ALOC (WEDX,?,KEDX,NELX)
CALL ALCC (WEDY,0,KEDY,NELY)
KEDX=KEDX-1

KEDY=KEDY-1

WRITE (IOUT, 1003)

READ (IN,2001)  (IDAT (J*KEDX) ,J=1,NEDX)
WRITE(ICUT, 1004) (ICAT (J+KEDX) ,J=1, NEDX)
PZAD (IN,2001) (IDAT (J+#KEDY) ,J=1,NEDY)
WRITE(IOUT, 10C4) (ITAT (J+#KEDY) ,J=1,NEDY)

KEDX=KEDX+1
KEDY=KEDY+1
RETURN

1002 PIRMAT (28H COMPCSITINN  DATA/11X,11(1H-),3X,90(1H=)/

~
-~

C

1003
1904

2000
200

X

(11X,111,3%,1P4E15.5) / (25X,4215.5))
FORMAT (1H0,9X,'X AND Y DIRECTED EDIT BOUNDS',//)
FORMAT (10X, 121I5)

PORMAT (8210.4)
PORMAT (12I5)

END

ICHP0037
ICHpP0038
ICHP0039
ICMPOOYO
ICHPCO41
ICMPOO42
ICHPOO43
ICHPOO4Y
ICH¥P004S
ICHPO0Y6
ICHPO047

ICMPOOU4SB

ICMPO0049
ICMP0050
ICMPOO51
ICMP0O52
ICMP0O053
ICMPOOSY
ICMPOOS5S
ICMPOO56
ICMP0O57
ICMP0OSS
ICMPOO59
ICMP0060
ICMPOO61

8¢
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(@]

10

2C

X

X
X

X
X
X

SJIBFOUTIN

te

ITRAN

CIY¥CK / NAMES / WHX,WHY,WINTX,WINTY,WCCRR,WKBCX,WPLUX,WMAT,
#FISS,WRHS, WS, W8, WPREC, WOMGP, 4OMGD, WALBX, WALBY, WEDX, WEDY

COMMON / ORIGIN / KHX,KHY,KISTRX,KISTRY,KIENDX,KIENDY,KCORR,KNBOX,
KPLUX,KMAT,KFISS, KRHS,KS1,K52,KS3,%XB,KPREC,KOMGP,KOMGD,

. KALBX,KALBY,KEDX, KEDY, KTEMP,KS& 1

COMMON s FIXED s/ NINNE®R, NCUT,N1,N2,N3,N4,DIFSS,DIFTD,RHO,ND1X,
ND2X,NP1X,NP2X,NPXY,IBCL,IBCB,NCPX,XKEFF,ITS, IPERT ,NCOMP,
TST,TFIN,TIMF,STG1,5IG2,ITRANS, NTD,NDZL,BETA(6) ,RLAM (6),
VIX (2) ,DELT (5) ,NUNS (5) ,NEDX,NBEDY ,NALB,BTOT,DT,DTI,IEDTS

COMMON / THFEED / ITHFB,X\NJ,WPCC,EPSIL,ALFA,GAMMA,TREF

COMMON 2 (1)
DIMENSICN IDAT(1) .

FQUIVAL®NCE (A(1),IDAT (1))
R2ZAD(5,1010) ITRANS,NTD,NDEL,IEDTS
I®(ITRANS <.EQ. 7y GO TO 53¢

W4RITE (6,2019) NTD,NDEL,IEDTS

7 10 I=1,NTD ,

READ (5,1020) NUMS(I),DELT (L)

WRITE (6,2020) I,NUMS(I),DELT(I)

READ (5,1030) VIN(1),VIN(2)

WRTTE (6,2030) VIN(1),VIK (2)
WRITE (6, 2040)

D) 20 J=1, NDEL

READ (5, 1030) BETA (J) ,RLA Y (J)
WRITE(6,205C) J,BETA (J),RLAM(J)

READ (5,1040) IPERT,NCOMP,TST,TFIN,SIG1,SIG2
IF (IPERT .EQ. 1) WRITE(6,2060)
I®(IPFRT .EQ. 2) WRITE(6,2070)
WRITE(6,208C) NCOMP,TST,TFIN,SIG1,SIG2
NEFD=NDEL*NPXY

CALL ALOC(WPREC,0,KPREC, NEED)
HEFD=NPXY*2

CALL ALCC (WOMGP,C,KOMGP, NEED)

ITRNOCO1
ITRNCCO2
ITRNCOO3
ITRNOOOY
ITRNOOOS
ITRNCOOG
ITRNOOO7
ITRNOOOS
ITRNCOOY
ITRNOO10O
ITRNOO11
ITRNOO12
ITRNOO13
ITRNOO14
ITRNOO1S5
ITRNCO16
ITRNOO17
ITRNOO18
ITRNOO19
ITRNOO20
ITRNO0O21
ITRNDOO22
ITRN0O23
ITRNOO24
ITRNOO25
ITRNOO26
ITRNOO27
ITRN0OO28
ITRNOO29
ITRNOO30
ITRNOO31
ITRNOO32
ITRNOO33
ITRNOO 34
ITRNOO35
ITRNOO36

67



. NIZL=KDIL*NPXY
CALL ALOC (WOMGD,C,KOMGL,NEED)
IF(ITHFB .EQ. () RETURN
FEED=50.0
READ (5,1050) ALFA,GAMMA, TREF
WRITE(6,209C) ALFA,GAMMA,TREF
CALL ALCC(FEED,2,KTEMP,NEXY)
D3 5C NP=1,NPXY

50 A (KTEMP+NP-1) =TREF

RITUEN

500 WRITE(b,2005)
RETURN

1019 FOREAT (4I5)

1020 FORMAT (IS, E10.5)
10230 PORMAT (2B10.3)
1040 PORMAT (2I5,4E1G. 3)
1950 FCRMAT(3E1C.3)

2005 FORMAT (1H0,9X,"DO NOT DO TRANSIENT CALCULATION')
2010 FORMAT (1H1, 9X,'NUMBER CF TIME DOMAINS ',I5,/,10X,
X 'NUMBER OF DELAYED FAMILIESY,I5,/,10X,
X °'NUMBER OF TIME STEPS PER EDIT',IS,//,
X 1CX,'TIME DOMAIN NO. CP STEPS - DELTA T',//)
2020 PORMAT (15X,12,9X,I4,4X,E12.4)
2030 PORMAT (1HO, 9X,'FAST INVERSE VELOCITY',E12.4,/,10X,*SLOW INVERSE VE
XLOCITY',E12.4)
2040 FORMAT (1HO,9X,'DEL. FAM. BETA
2050 PORMAT (12X,I12,3X,2E12.4)
2960 PORMAT (1HG,9X,'STEP PERTURBATION')
2077 FORMAT (1H0,9X,"RAMP PEFTURBATION')
2780 FORMAT (1HN, 9X,*PERTURBATION IN COMPOSITION',IS5,/, 10X,
X  'STARTING TIME *,%12.4,/,10X,'FINISH TIME ',E12.4,/,10X,
Y  YCHANGE IN SIG-T-1 ',E12.4,/,10X,
X  'CHANGE IN SIG-T-2 ',E12.4)
2797 FORMAT(1HO, 9X,'CONVERSION FACTOR FOR FEEDBACK (K/CC) ',E12.4,//,

LAMDAY,//)

ITRNOO37
ITRNOO38
ITRNCO39
ITRNOO4O
ITRNOOG 1
ITRNOOQ4Z
ITRNOOU43
ITRNOOULY
ITRNCOUS
ITRNOOUG
ITRNOOU?
ITRNCOUS
ITRNOOUS
ITRNOOSO
ITRNOOS1
ITRNOOS52
ITRNOOS3
ITRNCOS4
ITRNOOS55
ITRNOOS6
ITRNOOS7
ITRNOOSS
ITRNOOS5S
ITRNOOGC
ITRNOOG1
ITRNOO62
ITRNOO63
ITRNOOGUY
ITRNOO6S
ITRNOOG66
ITRNOO67
ITRNOO6S
ITRNOO69
ITRNOO70
ITRNOO71
ITRNOO72
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X 10X,'TZEDBACK CONSTANI ',212.4,//,

X

10X, "REFPERENCE TEMPERATURE

END

(K)

',E12.4)

ITRNOO73
ITRNOO74
ITRNOO75
ITRNOO76
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C,

C
c

SYBROUTINE CALC

COMMON / NAKES / WHX,®uY,WINTX,WINTY,WNCCRR,WNBCX,WPLUX,WMAT,

X WFISS,WKHS,WS,WB,WPREC,NOMGP,WOMGD, WALBX, WALBY, WEDX, WEDY
COMMON / ORIGIN / KHX,KHY,KISTRX,KISTRY,KIENDX,KIENDY, KCORR,KNBOX,

X KFLUX,KMAT,KFISS,KEHS ,KS1,K52,KS2,KB,KPREC, KCMGP,KOMGD,

X KALBX,KALBY,KEDX, XEDY,KTEMP,KSA1

COMMCN / FPIXED / NINNER,NCUT,N1,N2,N3,N4,DIPSS,DIFID,RHAO, ND1X,

X ~ ND2X,NP1X,NP2X,NPXY,IBCL,IBCB,NCPX,XKEFF, ITS, IPERT, NCOMP,
X TST,TFIN,TINE,5I61,51G2,ITRANS,NTD, NDEL, BETA(6) , RLAM (6),
" ‘

) VIN(Z) ,DELT(5), NUMS(5) ,NEDX,NEDY,NALB,BTCOT,DT,DTI,IEDTS
COMMON / THFEED / ITHFE,XNU,9PCC,EPSIL,ALFA,GAMMA,TREF

COMMCN A (1)
DIMENSION IDAT(1)

EQUIVALENCF (A(1),IDAT (1))

LOGICAL JSW,JJJ,JLAST

JSW=.FALSE.

JJJ=.FALSF.

JLAST=.FALSE.

RA0=0.9

ITS=0

TIME=0.C

CALL TFER(A(KISTRX),A (KIENDX),NP1X,NP2X,A(XNBOX),A (KCORR),
X A(KSA1),ND1X)

CALL CPUTO

CALL MATRX

CALL CPUT(CTIME)

CSTOR=CTIME

WRITE (6,201) CTIMF

201 PORMAT (1H2,5X,'TIME FOR MATRX IS ',E12.4)

INITIALIZE FLUXES

DO 20 NP2=1,NP2X
IS=IDAT (KISTRX+NP2)

CALCG00
CALCOO002
CALCOCO03
CALCOO004
CALCO000S5
CALCO0006
CALC0007
CALCO0008
CALC00909
CALC0010
CALC0011
CALC0012
CALC0013
CALCOO014
CALC0015
CALCO0016
CALCC017
CALC0018
CALC0019
CALCO0020
CALC0021
CALC0022
CALCQ023
CALC0024

"CALC0025

CALCO0026
CALCO0J27
CALC0028
CRLCO0029
CALC0030
CALC0031
CALC0032
CALCO0033
CALC0034
CALCO0C35
CALCO0036

A



IT=IDAT(KILANDY+NPZ) CALCO0037

D2 21 KD1=1S,IE CALC0038
NP1=ND1-1 CALCCO039

NPP= (HP2-1) *NP1X+NP1 CALCNO40

D™ 23 NG=1,2 CALCO041

23 A (RFLUX=14 (NPP=1)%24NG)=1.0 CALCOCU42
21 CONTINOE CALCOQ43
20 CONTINUT CALCOOUuu
CALL CPUTO , CALC004S

CALL DORPES CALCOOUu6

CALL CPUT(CTINE) CALCO047
WRITE (6,202) CTIME CALCOC4S8

202 PORMAT (1HC,5X,'TIME FOR DCRPES IS Y,EB12.4) CALCOO0U49
CALL CPUTO : CALCO0S50

DO 170 NP=1,NPXY : CALCOO051

NP1= (NP-1) *2 CALC0052
NP2=NP1+1 CALC0053

X=A (KPLUX4+NP1) *A (KFISS+NP1) +A (KFLUX+NP2) *A (KFISS+NP2) CALCO0S54

170 A(KS14NP-1)=X CALCO055
DO 110 NP=1,NPXY CALC0056
NPP=NP-1 , CALCO0057

A (KS24NPP) =A (KS1+NPP) CALC0058

110 A (KS3+NPP)=A(KS 1+NPP) : CALC0059
IT=0 ’ CALCO0060

1700 IT=IT+1 CALCO0061
o CALC(062
C CALCULATE RIGHT HAND SIDE CALCO0063
c ‘ CALCO064
DO 120 NP=1,NPXY CALC0065

NP1= (NP-1) *4 ~ CALCO0066
NP2=NP1+1 CALCO0067

X=24 (KS1+4NP-1) CALC0068
A(KRHS+NP1)=X / XKEFF CALC0069

127 A (KRHS+NP2)=0.0 o CALCO0070
CALL INNERS (JSH) CALCCOT1

DN 16C NP=1,NPXY ' CALC0072

¢e



160

175

2000

2001

203

ND1= (NP=1) *2

NP2=NP1+1

X=A (KPFLUX+NP1) *A (KFISS+NP1) +A (KPLUX+NP2) *A (KFISS+KP2)

A (KS1+¢NP-1)=X

CALL OUTFRS(IT,A(KS1),A(KS2),A(KS3),NPXY,IRET,DIFSS,
DIFLAM, XKEFF)

IF(IRET .EQ. 1) GO TC 2C00

IF(IT .GE. 200) GO TC 2000

IF(3JJ) GC TC 10CC

IF ((DIFLAM/1C.C) .GT. CLIFSS) GO TO 100

CALL MATRX

WRITE (6,175)

FORMAT (1HO)

J3J=.TRUE.

GO TO 1002

IF(JLAST) GG TO 2001

CALL MATRX

JLAST=.TRUE,

G2 TO 1000

CALL CPUT (CTIKE)

CTIME=CTIME+CSTOR

WRITE(6,203) CTIME

PORMAT (1HC,5X,* TINE TC DO OUTER ITERATIONS *,E12.4)

CALL EDIT(NP1X,NP2X,NEDX,NEDY,ITS,NPXY,A(KFLUX),
a (KFISS),A (KS3),A(KEDX),A (KEDY), A (KS2) ,A (KB) ,TINE,
A (KHEX) ,A (KHY) ,A (KTEMB) )

RETURY ,

END

CALCO0073
CALCOQC74
CALCO075
CALCO0076
CALCO0077
CALCCO078
CALCO0079
CALCO080

CALCO081

CALCO0082
CALCO0083
CALCOCS84
CALCO0085
CALC0086
CALCO0087
CALC0088
CALC0089
CALC0090
CALC0091
CALC0092
CALC0093
CALCO0094
CALCO0095
CALCCO096
CALCCO097
CALCO098
CALCO0099
CALCO0100
CALCO0101

- e
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(@]

«

n

-JBEQUTINE MATERX

L4

CDOMNCN / NAMES / WHX,WHY,WINTX, WINTY,WCORR, WNBOX, WFLOX,WMAT,

X WFISS,WRHS, WS, WB, WPREC, WOMGP,WOMGD ,WALBX,WALBY, WEDX, WEDY
COMMON / GRIGIN / KHX,KHY,KISTRX,KISTRY,KIENDX,KIENDY,KCORR,KNBOX,

X KPLUX,KMAT,KFISS, KRHS,KS1,KS2,KS3,KB,KPREC, KOMGP, KOMGD,

X KALBX,KALBY,KELDX, KEDY, KTEMP, KSA 1
COMKON / FIYED / NINNER,NCUT,N1,N2,N3,N4,DIFSS,DIFTD,RHO,NDIX,

X ND2X,NP1X,NP2X,NPXY,IRCL,IBCB, NCPX, XKEFF,ITS, IPERT,NCONP,

X TST,TFIN,TINE,SIG1,S1G2,ITRANS, NTD,NDEL,BETA(6) ,RLAM(6),

X VIN (2) ,DELT (5),NUMS (5) ,NEDX, NEDY, NALB,BTOT, DT, DTI, IEDTS

DIMENSION RA(4,75),BB(4,75),COEF(4,75)
COMMON A (1)

CRLL XSWZEP (A (KMAT) ,A (KFISS),A(KNBCX),A (KHX),A (KHY), A (KCORR),
X AA,BB,COFF,A(KALBX),A(KCMGP),A(KOMGD) ,A (KSA1))

CALL YSWFEP (A (KMAT),A (KFISS),2(KNBOX),A (KHX),A (KHY), A (KCORR),
X AA,BB,COEF,A(KALBY),A (KOMGP),A(KOMGD) ,A(KSA1))

RZTURN
PND

MTRX0001
MTRX0002
MTRX0003
MTRX0004
MTRX0005
MTRXC006
MTRX0007
MTRX0008
MTRX0009
MTRX0010
MTRX0011
MTRX0012
MTRX0013
MTRX0014
MTRX0015
MTRX0016
MTRX0017
MTRX0018
MTRXCO019
MTRX0020
MTRX0021
MTRX0022
MTRX0023

'
(7
2l
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(@]

SUSKCUTINE XSWEED (XNk:T

COMMCN / NAMES / WHX,®=T,

X WFISS, WRHS, WS, ¥,
COMMON / ORIGIN / KHI,TF:
X KFLUX,KMAT,KFI<:
X KALBX,KALBY,K:1I,
OMMON , FIXED / NINNT:
X ND2X,NP1X,NP2X, !
X TST,TFIN,TI¥T ,z:?
X VIN (2) ,DELT(5),

DIMENSICN XMAT(52,1),7:
X CORR(8,1) A(l,1) ,E(L."
DIMENSION D(4,1)
COMMON IDAT (1)
Z2TRO=0.0
HALF=0.5
RL=XKEFF
IP(ITS .EQ. 0) GO ™
SMM=1.0-8BTOT
DO 2 ND=1,NDEL
2 SMM=SMM+ (BETA (ND) *RLA

COMPUTE FISS VECTOR

1 DO 51 NP2=1,NP2X
ND2=NP2+1
IS=IDAT (FISTRX+NP2)
IR=IDAT(KI ENDX+NP2)
DO 51 ND1=1IS,IE
NP1=ND1-1
NPP= (NP2-1) *NP1X+NP1
XK=NBOX (ND1,ND2)
FISS (1,NPP)=HX(NP1)=%';
FISS (2, NPP)=HX (NP1) »1X iy

» 7235, ¥BOX, HX,HY,CCRR,A,B,C,ALB,OMP,OND,SAY)

#_X¥TX,WINTY,WCORR, WNBOX, WFLUX,WMAT,
i??f” WOMGP,WOMGD ,WALBX ,WALBY,WEDX, WEDY
IISTRX, KISTRY KIENDX KIENDY KCORR KNBOX,
-5 ,KS1, KSZ,KS3 KB, KPREC, KOMGP, KOMGD,
2Y, KTLHP,KSA1

-

r

i e

)Il'u‘

L

.w~u

’

racL,TIBCB, NCEX, XKEFF, ITS, IPERT, NCONP,
32,ITRANS,NTD,NDEL,BETA(6),RLAH(6),
) . NEDX, NEDY, NALB,BTOT,DT,DTI, IEDTS

TI(2,Y) ,HX (1) ,HY (1) ,NBOX (ND1X,1),SA1(1),
,,-(u M., ALB(“ 1),05?(2 1), OHD(NDE~,1)

v

¥ i2)) /(DTI+RLAM (ND))

2) *CORR(4, K)
2) *CCPR(8,K)

ks

XSWP0O0O1
XSWP0002
XSWP00203
XSW€p0004
XSwWP0CO0S5
XSW¥PO006
LSWP0007
XSwWp0CO3
XSwpCO09
XSWp0012
XSWP00 11
XSWp0012
XSWp0013
XSwWp0O1y
XSWP0015
XSWPO0C16
XSWP0017
XSsWp0018
XSWPC019
XSWPp0029
XSWP0021
XSWP0022
XSWP0C23
XSWP0G24
XSWP0025
XSWP0026
XS¥p0027
Xswp0028
XSWP0029
XSWP0C30
XSWP0C31
XSWP0032
XsSwp0033
XSWPOC34
Xswp0035
XSWP0036

9¢
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£1

15

17

19

81
82

CONTINOUE

D> u) NP2=1,NP2X

ND2=NP2+1

IS=IDAT (KISTKX+NP2)

IT=IDAT (KIENDX+NP2)

D2 52 XD1=1S,IE

NP1=ND1-1

NPP= (NP2-1) *NP1X+NP1

I=NP1 -
K=NEQX (ND1,ND2)

D1=CORK (1,K)

D2=CORR(5,K)

SR=CORR (2, K)

IP(ITS .EQ. 0) GO IC 18
SyM=1,0-BTOT '

DO 17 ND=1,NDEL

SUM=SUM+ (BETR (ND) *3LAN (NL) )/ (OMD (ND,NPP) +RLAM (ND))
S1=SA1 (NPP) -SUMXCCRR (4,K) /JRL+VIN( 1) *OMP (1,NPP)
S2=CORR (6, K) +OMP (2, NPP)* VIN (2)
V2=SUM*CORR (8 ,K)

G0 TO 19 |

S1=SA1 (NPP) -CORR (4,K) /RL
S2=CORR (6, K)

V2=CORR (8,K)

€1=S1/D1+452/D2

C2=(HALF* (S2/D2-S1/C1))**2 + (V2%SR) /(RL*D1*D2)
C3=SQRT(C2)

XKS=-HALF*C1+C3
XMS=HALF*C1+C3

IF(V2 .GT. ZERC) GO TC 81
XS5=1.0E+2C

GO TO 82

XS=SR/ (-D2*XKS+S2)

XR=SR/ (D2*XKS+52)

TP (XKS JLE. ZERC) GO TC 61

XSWp0J37
XSWP0038
XSWP0039
XSWP0040
Xswpoou1
XSWpP0042
XSWp00o43
XSWPOOuY
XSWP0OO045
XSWP0OOu6
XSHPOO47
XSWpoous
XSWP0OO49
XSWP0O050
XSWP0051
XSWP0052
XSwWp0053
XSwpOOS5u
XSWP0055
XSWP0056
XSWP0057
XSWP0058
XSWP0O59
XSWP0060
XSWp0061
XSWP0062
XSWNP0063
XSWPOO64
XSWPQ065
XSWPQ0066
XSWP0067
XSWP0068
XSWP0069
XSWP0070
XSWPC071
XSWPO072

-Ls-
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KAPPA IS5 R

31

(]

L L

1

X=SQRT (XKS)

XK=X

IP(X .LT. 1.0E-C7) GO TC 31
XCSC=X/STIN (X*HX (I))
XTAN=TAN (X*HX (I) *HALP) /X
XCDK=XCSC/XKS

GN TO 62

XCSC=1.0/HX (I)

XTAN=HX (I)*HALF
XCDK=XCSC/XKS

GO TO 62

KAPPA IS IMAGINARY

61

62

X=SQRT (ABS (XKS))

XK=X

IF(X +LT. 1.CE-27) GO TC 31
XCSC=X/SINH (X*HX (I))
XTAN=TANH (X*HX (I)*HALF)/X
XCDK==XCSC/ (X*X)

CONTINUE

XM=SQRT (XMS)
XCSCH=XM/SINH (XM*HX (I))
XTANH=TANH (XM*HX (I) *HALF) /XN
XCHDK=XCSCH/ (XM%XM)

NOW FIND ¥NTKIFS OF A AND B MAT

IF(V2 .GT. ZRRC) GC TC 91

WE ARE IN A REFLECTOR REGION -

A(1,I)=XCsC
A(2,I)=ZERO

MATRX ALSO

USE THE EXACT FORMULAS

XS¥P0073
XSWPOOT 4
XSK¥PCO75
ISWPO076
XSWP0077
XSWP0078
XSWP0079
XSWp0080
XSWP0081
Xswp0082
XsSWpP0083
XSWp0084u
XSWP008S
XSWP0086
XSWP0087
xswp0088
XS&#P0089
XSWP0090
XSWP0091
XSWP0092
XSwWpP0093
XSWP0O094
XsSwP0095
XSWPGO96
XSW¥P0097
Xswp0098
XSWwpP0C99
XSwPC100
XsWp0101
Xsw¥p0102
XSWp0103
XSWp0104
XSWP0105
XSWP0106
XSWP0107
XSWP0108

8¢



91

A (3,I)=YR*XCSC - LI={CSCH
:(4,I)=XCSCH
3(1,I)=XTAN/D?

‘'3(2,I)=ZFRC

3(3,I)=(XP/D1)* (XTAN-E714§5)
B(4,I)=XTANH/D2

HI=HX (I)

DET=S1¥52

C#,I)=(XCDK*HI) /D1+5. 237

C(2,I)=ZERC
C(3,I)=(XR*XCDK*HI+X5*L-=24*37)/D1+SR/DET
C(4,T)=- (XCHDK*HI) /D2+3*/Z&T

§0 TO 52

XMULT=1.0/ (XS-XR)

A(1,I)=( XS*XCSC-XE*II3CH) *XMULT

2(2,I)=(-  XCSC+XCSIHrxI%JLT
A(3,I)=XS*XR*XMULI* (XC3>-IC3CH)
B(4,I)=(-  XR*XCSC+:II=TI3CF)*=XMULT
XMM=XS-XR

X¥1=XTAN/ (D1*XMHN)
XM2=XTAN/ (D2*XMM)
XM3=XTANH/ (D1*XMM)
X¥U=XTANH/ (D2*XM¥)
B(1,I)=XS*XM1-XR¥X¥2
B(2,I)=-XM2+XMU
B(3,I)=XR¥XS* (XM1-X¥3
B(4,I)=-XR*XM2+XS*X¥NL
HI=AX (I)

T1=-XCDF

T2=XCHDK

T3=XR*T1

TY=XS*T2

T5=-XS/D1

~6=1.0/D2

m™7=XR/D1

T8=-T6

XSWP0109
XSWPO11C
XSWP0111
XSWP0112
XSWP0113
XSWPO114
XSWP0115
XSWP0116
XSWP0117
XSWpP0118
XSWPC119
XSWpP0120
XSWP0121
XSWP0122
XSWp0123
XSWP0 124
XSWP0125
XSHPC 126
XSWP0127
XSWP0128
XSWP0129
XSWP0130
XSWwP0131
XSWP0132
XSWP0133
XSWPO134
XSWP0 135
XSWP0136
XSWP0137
XsWp0138
XSWPC 139
XSWPO140
XSWPO141
XSWpP0142
XSWPO143
XSWPO 144

- 6¢
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C(1,I)=T1%T5+T2xT7
T(2,I)=T1*T6+T2xT3
C(3,I)=T3ATS+TY4xTT
C(8,I)=T3*T6+T4*T3
TI=HI/ (XS-XR)
DY 92 K=1,4

92 C(K,I)=C(K,I)*TI
DET=S1*S2- (V2*SR) /RL
C(1,I)=C(1,I)+S2/DET
C(2,I)=C(2,I)+V2/(RL%DET)
C(3,I)=C(3,I)+S2/DET
C(4,I)=C(4,I)+S1/DET

52 CONTINOUE

NOW PIND COUFLING COEFFICIENTS
LEPT BOUNDARY IS ZERC J OR ALBEDC
RIGHT BCUNDARY IS ALBEDC

DO 55 ¥D1=1IS,IT
NP1=ND1-1

NPD= (NP2-1) *NP1X+NP1
I=NP1

COMPUTE COUPLING TC LFFT
IP(ND1 .NE. IS) GG TO 85

IBCL=1 SYMMFTRY BOUNDARY CN LEFT
IBCL=2 ALBEDO BGUNDARY ON LEFT

IP(IBCL .FQ. 2) GO TC 8¢
XL1=ZERC
XL2=ZERC
XL3=2FRO
{LU4=ZFRC
GO TO 56

XSWP0145
XSWPO 146
XSWPO147
XSWPO148
XSWP0149
XSWP0O150
XSWPC 151
XSWPO152
XSWP0153
XSWP0O154
XSWP0 155
XSWP0156
XSWP0157
XSWP0158
XSWPO159
XSWP0 160
XSWP2161
XSWwp0162
XSWpP0163
XSWPO 164
XSWP0165
XSWP0166
XSWP0167
XSWPC168
XSWP0169
XS¥P0170
XSWPC171
XSWP0172
XSWP0173
XSWPO0174
XSWP0175
XSWP0176
XSWP0177
XSWPO 178
XSWP0O179
XSWP0180

oy



a6

11

85

KLEFT=TARS (XBOX (XC1-1,%22))
DY 11 Ju=1,4

D(JU4,1)=B(JU,1) +ALB(JG,KLEFT)
CALL BINV(D,?,0,XL1,XL2,XL3, XL4)
G) TO 56

CALL BINV(B,I-1,I,X1,X2,X2,X&)
XL1=X1

XL2=X2

XL3=X3

XLU=X4

F1=X1

F2=X2

F3=X3

PU=X4

CALL BMULT (X1,X2,X3,X4,2,I-1)
CALI BMOULT (F1,P2,P3,P4,C,I-1)
HH=HX (I-1) *HY (NP2)

XMAT (5,NPP) =-HH*X 1

XMAT (6,NPP)=-HH*XZ

XMAT (7,NPP) =-HH*X3

XMAT (8,NPP) =—HH*XU4

XMAT (29,NPP)=F1

XMAT (30, NPP) =F2

XMAT (31, NPP)=F3

XMAT (32,NPP)=F4

COMPUTE CENTER POINT COUELING

56

13

CONTINUE
J1=1

J2=I+1 ,

IFP(ND1 .NE. IE) GO TO 12
KRIGHT= IABS (NBOX (ND1+1,802))
DO 13 Ju=1,4

B(J4,I)= B(Ju I) +ALB (J4,KRIGHT)
J2=0

Xsapl181
XSwWp0182
XSWP0183
XSWP0184
XSWP0185
XSWP0186
XSWP0187
XS¥p0188
XSWp0139
XSWP0190
XSWP0191
XSwpP0192
XS¥P0193
XSWPO194
XSWP0195
XS¥#P0196
XSWP0197
XSWwpP0198
XSwpP0199
XSWP0200
XSWP0201
XSWP0202
XSWP0203
XSWP0204
XsWpP0205
XSWP0206
XSWp0207
XsSwp0208
XSWP0209
XSsWwp0210
XSWP0211
XSWP0212
XSWP0213
XSWP0214
XSWP0215
XSWP0216

v



12 CALL BINV(E,51,J2,X1,X2,X3,X4)

XSWp2217

v

XR1=x1 XSap0218
XR2=X2 XSWP0219
¥Rr3=Xx23 XSWP0220
XRU=X4 XSWpP0221
X1=XR1+XL1 XSWP0222
X2=XR2+XL?2 XSWP0223
X3=XR3+XL2 XSWP0224
X4=XRu+X1L4 XSWpP0225
"P1=X1 XSWP0226
F2=%2 XSWP0227
F3=X3 Xswp0228
FU4=X4 XSWP0229
CALL BMOULT(X1,X2,X3,X4,5,1) XSWP0230
CALL BMOLT (F1,F2,F3,F4,C,I) XSWP0231
HH=HX (I) *HY (NP2) XSWRP0232
X=NBCX (ND1,K[2) XSWP0233
5T1=SA1(NPP) *HH XSHPO234
ST2=CCRR (6 ,K) *HH XSWP0235
SR1=CORX (3,K) *HH XSWP0236
XMAT (1,NPP)=ST1+HH*X XSWP0237
XMAT (2,NPP) =ZERO+JH*X2 XSWp0238
XMAT (3,NPP)=-SR1+HH*X3 ASWP0239
XMAT (4,NPP) =ST2+HH*XU XSWP0240
XMAT (21, NPP) =HH*X1 XSRP0241
XMAT (22,NPP) =HH*X2 XSWP0242
XMAT (23, NPPF) =HH*X3 XSWP0243
XMAT (24 ,NPP) =HH*XU XSWP0 244
XMAT (33,NPP) =-F1 XSWP0245
XMAT (34,NPP)=-F2 XSWPO246
XMAT (35,NPP) =-F3 XSWP0247
XMAT (36,NPP)=-FU4 . XSWPO24u8
IP(ITS .EQ. ) GO TO 57 XSKRP0249
XMAT(1,NPP)=XNAT(1,NPP)+DTI*VIN(1)*HH-SHH*HH*CORR(Q,K)/RL XS®#P0250
XMAT (2,NPP) =XMAT (2, NPP) - SMM¥*HH*CORR (8, K) /RL XSWPp0251

XMAT (4,NPP)=XMAT(4,NPP)+LTI*VIN (2) *HH XSWP0252 -



o NS Ne)

COMPUTE PIGHT CCUPLING

57 IF(ND1 .EQ. IE) GO TC 55

55
ue

P1=XR1
P2=XF2

‘F3=¥PR3

Fu=X2y
CAILL BMULT(XF1, XBZ, X33,XR4,R,I+1)
C2LL BMOLT (F1,F2,F3,P4,C,I+1)
HY=HX (I+1) *HY (NP2)

X¥AT (9,NPP)=-EH*XR1

X¥AT (10, NPP) =-HH*XR2

XMAT (11,HPP) =-HH*XR3
XMAT (12, NPF) =-HH*XRU4
XMAT (37,NPP)=F1

X¥AT (38,NPP) =F2

XMAT (39, NPP) =F3

XMAT (4C,NPP)=F4
CONTINUR

CONTINUE

RITURN

END -

XSWP0253
XSWP0254
XSwWP(0255
XSWP0256
XSWP0257
XSWPC258
XSWpP0259
XSWP0260
XSWP0261
XSWP0262
XSWP0263

- XSWP0264

XSWP0265
ISWP0266
XSWP0267
XSWP0268
XSWP0269
XSWp0270
XSWP0271
XSWP0272
XSWPC273
XSWPO274
XSWP0275

¢y
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X

X
X
X
X

X

IT3IOGTINT YSWEEP(XMAT,¥1SS,NB80X, HX,HY,CORP, A, B,C,ALB,OMP,0¥%D, SA 1)

COMMON / NMMES / WHX,WHY ,WINTX,W#INTY, WCORR, UNBOX, WFLUX,WMAT,
WPISS,WRHS,WS,WE, WPREC,WCMGP,WOMGD,WALBX,WALBY, WEDX, WEDY

COMBCN / ORIGIN / KHX,KHY,KTSTRX,KISTRY,KIENDX,KIENDY,KCORR,KNBOX,

KFLUX,KMAT,KFISS, KRHS ,KS1,KS2,KS3 ,KE,KPREC, KOMGP, KOMGD,
KALBX,KALBY,K:SDX, KEDY, KTZMD, KSA 1

CPMMON s FIXFD , NINNER, NCUT,N1,N2,N3,N4,DIFSS,DIFTD,RHO,ND1X,
ND2X,NP1X,NP2X,NPXY,IBCL,IBCB,NCPX,XKEPF,ITS, IPERT,NCOMP,
TST,IFIN,TIMF,SIG1,SI52,ITRANS,NTD,NDEL,BETA(6) ,RLAM (6),
VIN(2) ,DELT(5),NUMS(5) ,NEDX,NEDY,NALB,BTOT,DT,DTI, TEDTS

DIMENSICN XMAT(52,1),FIS5(2,1),HX (1) ,HY (1) ,NBOX(ND1X,1),SA1(1),
CORR(8,1) ,A(4,1),B(4,1),C(4,1),ALB (4,1),0MP(2,1),0MD (NDEL, 1)

DIMENSION D(4,1) ’

COMMON IDAT(1)

Z2RO=C.C

HALF=C .5

RL=XKEFF

IP(ITS .EQ.

SMM=1,0-BTCT

D2 2 ND=1,NDEL

SMM=SMM+ (BETA (ND) *RLAM (ND) )/ (DTI+RLAN(ND))

D? 49 NP1=1,NP1X

ND1=NP1+1

IS=IDAT(KISTRY+NP1)

IE=IDAT (KIENDY+NP1)

DO 52 ND2=1IS,IE

NP2=ND2-1

NPP= (NP2-1) *NP1X+NP1

T=NP2 :

K=NBOX (ND1,ND2)

D1=CORR(1,K)

D2=CORR (5, K)

SP=CORR(3,K)

IP(ITS .EQ.

0) GO TO 1

0) GC TO 18

YS#PCCO1
YSWP0002
YSWPOO003
YSWPOOOU4
YSWP0O0O0S
YSWPCO006
YSWP00O07
YSWP0008
YSKPOO09
YSWP0O10
YSWPQ0011
YSWPOO12
YSW¥P0013
YSWPOO14
YSWP0015
YSWP0O16
YSWP001?
YSWP0018
YSWP0019
YSWP0020
YSWP0021
YSWP0022
YSWPQ0023
YSWP0O024
YSWP0025
YSWP0O26
YSipC027
YSWP0028
YSWP0029
YSWP0030
YSWP0031
YSWP0032
YSWP0O033
YSWPOO 34
YSWPCO035
YSWP0O036

]
~
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17

18

19

81
82

SIM=1,7-°7CT

nC 17 XD=1,NDEL

SUM=5U¥+ (BETA (ND) =RLAK (NT))/ (CMD(ND, NPP) +ELAN(ND))

S1=SA1 (KPP) -SUM*CORR (4,K) /RL+VIN(1) *ONP (1,NPP)

S2=COKR (6,K) +CMP (2, NPP)*VIN(2)
V2=SUM*CORR (§,K)

GO TO 19

S1=SA1 (NPP) -CCRR (4, K) /KL
S2=CORR (6,K)

V2=COER (8,K)

C1=51/D1452/D2

C2=(HALF* (S2/D2-S1/D1) ) **2 +
C3=SQRT (C2)

YKS==-HALF*C1+C3
XMS=HALF*C1+C3

I?(V2 .GT. 2ZERC) GO TO 81
XS=1,0E4+20

GY TO 82

XS=SR/ (-D2*XMS5+52)
X2=SR/ (D2%* XKS+52)

IF(XKS .LE. 2ZERC) GO TO 61

KAPPR IS REAL

3

X=SQRT (XKS)
XK=X

IF(X .LT. 1.0F-C7) GO TO 31
XCSC=X/SIN (X*HY (I))
XTAN=TAN (X*HY (I) *HALF) /X
XCDK=XCSC/ XKS

GO TO 62

XCSC=1.0/HY (1)
XTAN=HY (T) *HALF
XCDK=XCSC/XKS

G0 TO 62

(V2*SR) / (RL*D1*D2)

YSWPCC37
YSWP0038
YSWPOO 39
YSWPOOUO
YSWPOOUu1
YSWPOOU2
YSWP0O43
YSWPOOUY
YSWPOOUS
YSWPOCU6
YSWPOOU7
YSWPOOU8
YSWPOOU49
ISWP0050
YSW P0O0OS51
YSWP0052
YSWB0053
YSWPOOS54
YSWP0055
YSWP0056
ISNP00S57
YSWP0O058
YSWpP0059
YSWP0060
YSWP006 1
YSWPC062
YSWPO0(063
YSWHPOO6UY
YSWP0065
YSWP0066
YSWP0067
YSWP0O068
YSWP0069
YSWP0O070
YSWP0O71
YSWPQO072
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00

naa

ann

KAPPA IS IMAGINARY

61

62

NOW FIND ENTRIES OF A AND B MATRICES

WE ARE IN A REFLECTOR REGION - USE THE EXACT FORMULAS

91

X=SQRT (ABS (XKS))

XK=X

IF(X .LT. 1.0E-07) GO TC 1
XCSC=X/SINH (X*HY (I))
XTAN=TANH (X*HY (I) *HALF) /X
XCDK=-XCSC/ (X*X)

CONTINUE

XM=SQRT (XMS)
XCSCH=XM/SINH (XM*HY (I))
XTANH=TANH (XM*HY (I) *HALF) /X¥
XCHDK=XCSCH/ (XM*XH)

IF(V2 .GT. 2EROC) GI TC 91

A(1,T)=XCsSC

A(2,I)=ZERC

A(3,I)=XR*XCSC - XR*XCSCH
A (4,I)=XCSCH

3(1,I)=XTAN/D1

B(2,I)=ZERC

B(3,I)=(XR/D1)* (XTAN-XTANH)
B(4,T)=XTANH/D2

HI=HY (I)

DET=S1%*S52

C(1,I)=(XCDK*HI) /D1+S2/DET
C(2,I)=ZERO
C(3,I)=(XR*XCDK*HI+XR*XCHDK*HI) /D1+SR/DET
C(4,I)=- (XCHDK*HI) /D2+S1/CET

50 TO 52

XMULT=1.0/ (XS-XR)

AND C MATRX ALSO

YS®RP0O073
YSWPOO74
YSWPCO75
YSWPOO76
YSWP0077
YSWwP0O078
YSAPOC79
YS«#p0080
YSWP0081
YS¥P0082
YSWP0083
YSWpP0084
YSWP0085
YSWP0086
YSWP0087
YSWP0088
YSWp0089
YSWPCO090
YSWP0091
YSWP0092
YSWP0093
YSWP0O094
YSWPO095
YSWPQO96
YSWP0097
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YSWPO 104
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YSWPO 106
YSWP0107
YSWp0108
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92

52

A(1,I)=( XS*XCSC-XR*XCSCH) *XMULT

A(2,1)=(-  XCSC+XCSCH)*XMULT
A (3,I)=XS*XR*XMULT* (XCSC-XCSCH)
A(4,I)=(- XR*XCSC+XS*XCSCH) *XMULT
XMM=XS-XR

XM1=XTAN/(D1*XMN)
XM2=XTAN/ (D2*XMN)

XM3=XTANH/ (D1*XMN)

XMU=XTANH/ (D2%XMN)
B(1,I)=XS*XNM1-XR*¥XM3
B(2,I)=-XN2+¢XM4
B(3,I) =XR*XS* (XM1-XN3)
B(4,I)=-XR*XN2+XS* XM
HI=HY (I)

T1=-XCDK

T2=XCHDK

T3=XR*T1

TY=YSKT2

T5=-XS/D1

T6=1.0/D2

T7=XR/D1

T8=-1T6 -
C(1,I)=T1*TS+T2%T7
C(2,I)=T1*T6+T2*T8
C(3,I)=T3*TS5+T4xT7
C(U,T)=T3*T6+TU*T8
TI=HI/ (XS=-XR)

DO 92 K=1,4
C(K,I)=C(K,I)*TI
DET=S1*S2- (V2*SR) /RL
C(1,I)=C(1,I)+S2/DET
C(2,I)=C (2,I)+V2/(RL*DET)
C(3,I)=C(3,I)+SR/DET
C(4,I)=C(4,I)+S1/DET
CONTINUE

YSW¥P0109
YSHPO110
YSRPO111
YSEP0112
YSWpP0113
YSWPO114
YSWPO 115
YSWPO116
YSWP0 117
YSWp0118
YSWP0119
YSWP0120
YSWP0 121
YS¥P0122
YSWP0123
YSWP0124
YSWP0125
YSW#P0126
YSWPC127
YSWpP0128
YSWP0129
YSWP0130
YSWP0131
YSWp0132
YSWP0 133
YSWPO134
YSWP0 135
YSWP0136
YSWP0 137
YSWP0138
YSWP0139
YSWPO140
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YSWPO 142
YSWPO143

YSWPO 144
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a0

O 000N

NJO®W PIND CCOUPLING COEFFICIENTS
LE®PT BOUND2RY IS ZERO J CF ALREDC
RIGHT BCUNDARY IS ALBEDC

D9 55 ND2=IS,IE
NP2=ND2-1

NPP= (NP2-1) *NP1X+NP1
I=NP2

COMPUTE COUPLING TOC LEFT
IF(ND2 .NE. 1IS) GO TO 85

IBCB=1 <SYMMETRY BOUNDARY CN BOTTOM
IBCB=2 ERLBEDC BROUNDARY ON BOTTOM

I®(IBCB .EC. 2) GO TO 86
XL1=Zz:7
XL2=2Z R0
XL3=ZFRC
XL4=2ERC
50 TO 56 ,

86 KDN=IABS (NBOX (ND1,ND2-1))

DY 11 Ju=1,4

11 D(Ju,1)=B(J4, 1) +ALB(J4,KLN)

CALL BINV(D,1,0,XL1,XL2,XL3, XL#)
GN TG 56

85 CALL BINV(B,I-1,I,X1,X2,X3,X4)
XL1=X1
XL2=X2
X13=%3
ALU=XU4
P1=X1
F2=X2
Pi=X3
Pu=X4

YSWPO 145
YSWPO 146
YSWPO147
YSWPO 148
YSWPO 149
YSWP0150
YSWP0151
YSWPC152
YSWPO 153
YS¥PO154
YSWPO 155
YSWPO 156
YSWPO157
YSWP0 158
YSWP0159
YSWP0160
YSWP0161

YSWPO162

YSWP0163
YSWPO164
YSW PO 165

~YSWPO166

YSWPO167
YSWP0168
YSWP0169
YSWPC170
YSWPO171
YSW¥P0172
YSWPO173

YSWPO174 -

YSWPO175
YSHPO 176
YSWP0177
YSwWPQ178
YSWP0179
YSWp0180
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no0Oan

CALL BMULT (X1,X2,X3,%4,2,I-1)
CALL BMULT (F1,P2,F3,FP4,C,I-1)
HHA=HY (I-1) ®*HX (NP1)

XMAT (13, NPP) =-HH*X1

XMAT (14, NPP) =-HH*X2

XMAT (15, NPP) =-HH*X3

XMAT (16,NPP) =-HH*XU

XMAT (41,NPP}=F1

XMAT (42, NPP)=F2

XMAT (43,NPP)'=FP3

XMAT (U4, NPP) =FU4

COMPUTE CENTER PCINT COUPLING

56

13

12

CONTINUS
J1=1

J2=T1+1

IF(ND2 .NE. IT) GC TC 1z
KUP=IABS (NBCX (ND1,ND2+1))
DO 13 J4=1,4
B(J4,I)=B(J4,I) +ALB(J4,KUP)
J2=0

CALL BINV(B,J1,J2,X1,X2,X3,X4)

XR1=X1
XR2=X2
¥R3=X2

XRU4=XU \
X1=XR1+XL1 \\
X2=XR2+XL2 .

X3=XR3+XL3

YU=XRU+XLU

F1=X1

®2=X2

r3=X3

FU=X4 ;
CALL BMULT (£1,X2,X3,X4,2,T)

YSWPO 181
YSWP0182
YSWP0183
YSWPO 184
YSswp0185
YSWP0 186
YSWPO187
YSWp0 188
YS#P0189
YSWP0190
YSWP0191
YSWP0192
YSWP0193
YSWPO194
YSWPO195
YSWP0 196
YSWP0 197
YSWPO198
YSWPO 199
YSWP0200
YSWP0201
YSWP0202
YSWP0203
YSWP0204
YSWP0205
YSWP0206
YSWP0207
YSWP0208
YSWPQ0209
YSWP0210
YSWp0211
YSWP0212
YSWP0213
YSWP0214
YSWP0215
YSWP0216
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N O

SALL BUULT (E1,FZ,B3,F4,C,I)
HA=HY () RHX (NP 1)
KHAT (1, NBR) =X WAL (1, NBP) + HH>X1

¢ KMAT (2,NPP)=XMAT(2,NPP) + HH*X2

AMRED (31, NDPY=XMAT (3, NRP) + HH=X3

EMAT (4, NDP) =XUAT (4, NDP) 4+ HHXXU
YAET (26, NDR)SHH*X 1

 XMAT (26, PRy =HH* X2
S AMET (2T, NBR) SHAXX 3

KNAT (45, BRP)=-TF1

KMAT (461, NBR) =-F2

KMAT (47, N8P) =~ F3

0 XMAT (87, NBB).=-FY4

57

- COMPUTE. RIGHYT COURLING

TF¥ (8D2 - LEG. IR) GG TO 55
F1=XR1
F£2=XR2
P3=XR3
Fl=YXRU

. CALL PHDLT (XR1, XK, XRI,XR4, &, I+17)

55
uo

CALL PMULT (E1,F2,7¥3,F4,C,I+1)
HH=HY (I+1) RHX (NP 1)

AMAT (17 NBR) =—HH*XR

XMAT (18, NPB) ==HH*XR2

AMBT (19, BPB) =-HH* X} 3

IMAT (20, NPB) o—HH=XRU
AMAT (49, NPP) =F1

YMAT (56, NPP) =F2

XMAT (51, NPP) =F3

XMAT (52, NPP) =F4
CONTINUE

CONTINDE

DC 40C NDP2=1,NpP2X

¢ YSEP0217
o sAP0 218

©o XSNP0219
S S0 220
7 A ERP022 1
Co NP0 222
T AP0 223
1 PYSROR0 22 4
BP0 225
Y ER0 226
- XBWP0227
Y BP0 228
S YSHPD 229
T XEME0230
T POSHPD 231
C Y BNB0232
D YEHPD233
L OYERB0234
e ¥ BMR0236
A YENPD237
fs XBNED 238
- YEHP0239
o XBRED 240
CUY Y BMP0241
ASHED 24 2

S NBRPD243

- YEWEDZ Uy
YERPO 245
CYSHPO2U6
¥SWP0247
YSKPO248
YS#PO249
YSWP0250
YSwP0251
YSWpG252

0S



400

IS=IDAT(KISTRX+KP2)
IE=IDAT (KIENDX+NP2)
PO 400 ND1=1S,IE
NP1=ND1-1

NPP= (NP2-1) *NP1X+NP1
F1=XMAT(1,NPP)
F2=XMAT (2, NPP)
¥3=XMAT (3, NPD)
PU=XMAT (4,NEP)
DET=F1%Fu-F2%F3
XMAT (1,NPP) =PU4/DET
XMAT (2,NPP) =-P2 /CET
XMAT (3,NPP) =-F3/DET
XMAT (4,NPP)=F1/DET
CONTINUE

RETURN

TND

YSWP0253
YSWP0254
YSWP(0255
YSWP0256
YS#P0257
YSWP0258
YSWP0259
YSWP0260
YSWP0261
YSWP0262
YSWP0263
YSWPO264
YSWP0 265
YSWP0266

YSWP0267

YSWP0268
YSWP0269
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SUBROUTINE BINV(R,I1,I12,X1,X2,X3,K4)
DIMENSION B(4,1)

IP(I2 .FQ. 0) GC TO 1
Y1=B(1,I1) +B(1,12)

Y2=B (2,I1) +B(2,12)
Y3=B(3,I1) +5(3,I2)

Y4=B (4,I1) +B(4,I2)
DET=1. 0/ (Y 1%YU-Y2%Y3)
X1=Y4*DET

X2=-Y2*DET

X3=-Y3*DET

X4=Y1=DET

RETURN

Y1=B (1,1I1)

Y2=B(2,1I1)

Y3=B (3,1I1)

Y4=8 (4,I1)

G2 TO 2

END

BINVOOO1
BINV00O02
BINV0QO3
BINVOOOU4
BINV000S
BINV0O0O06
BINVOO0O7
BINVOOOS
BINVO0O9
BINVOO010
BINVOO11
BINVOOD 12
BINVOO13
BINVOO14
BINV0O15

BINVOO16

BINVOG17
BINVOO18

"BINVOO19
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SUSROUTINE BMULT (a1,X2,X3,X4,A,I)
DIMENSTON A(4,1)
Y1=X1*A(1,I)+X2=a(3,1)
Y2=X1*%A(2,I)+X2*A(4,I)
Y3=X3*%A(1,I)+Xu*x(3,1)
YU=X3%A {2,T)+X4*A (4,1)
X1=Y1

X2=Y2

X3=Y3

XU=Y4

RETURN

END

BMLTO0C1
BMLT0002
BMLT0003
BMLTOOOU
BMLTO0005
BMLTO006
BMLTOCO07
BMLT0008
BMLTO0009
BMLTOC 10
BMLTOO11
BMLT0012
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[pHeNe]

3

JBECUTIN

1

LCEPES

(92}
vy

COMMOK / NAMES / WHX,WHY,WINTX,WINTY,WCORK, WNBOX, WFLUX, WNAT,

X WPISS,WRHS, WS, WB, WPREC, NONGP, WOMGD ,WALBX,WALBY,WEDX, WEDY
COMMON / ORIGIN / KHX,KHY,KISTRX,KISTRY,KIENDX,KIENDY,KCORR,KNBOX,

X XKFLUX,KMAT,KFISS, KRHS,KS1, KS2,KS3,KB, KPREC, KOMGP, KCMGD,

X KALEX,KALBY ,KEDX, KEDY, KTEMP,KSA1
COMMON ,/ FIXED / NINNER,NOUT,N1,N2,N3,N4,DIFSS,DIFTD,RHO,ND1X,

X ND2X,NP1X,NP2X,NPXY,IBCL,IBCB, NCPX, XKEFF,ITS, IPERT,NCONP,

X TsT,TFIN,TIME,SIG1,SIG2, ITRANS, NTD,NDEL,BETA(6) ,RLAM(6),

X VIN (2) ,DELT (5),NUMS (5) ,NEDX,NEDY,NALB,BTOT,DT,DTI, IEDTS

COMMCN 1 (1)

DIMENSICN IDAT(1)
EQUIVALENCF (A (1) ,IDAT (1))
LOGICAL JSW

DATA INMIN/2/

JSA=.TEU=,

PSINRM=DIFTID

IP(ITS .PQ. 0) PSINRM=.02
100T=6

ZERD OUT THE FILF WRHS
TT=NPXY*U4
D2 50 NPP=1,IT
50 A {KRHS+NPP=1)=0.0
STORE GROUP 1 PLUX AWAY IN KS1
DO 55C NP=1,NPXY
NPP=NDP*2-2
550 A (KS1+#NP-1) =R (KFLUX+NPP)

STCRT GROUP 2 FLUX AWAY IN KS3

DRPS0001
DRPS0002
DRPS0003
DRPS0004
DRPS0005
DRPS0C06
DRPS0007
DRPS0008
DRPS0009
DRPS0010
DRPS0011
DRPS0012
DRPS0013
DRPSO0014
DRPSOC15
DRPS0016
DRPS00C17
DRPS0018
DRPS0019
DRPS0020
DRPS0021
DRPS0022
DRPS0023
DRPS0024
DRPS0025
DRPS0026
DEPS0027
DRPS0028
DRPS0029
DRPS0030
DRPS0031
DRPS0032
DRPS0033
DRPS0034
DRPS0035

DRPS0036
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(@]

~

D2 560 NP=1,NPXY
EDPP=XNP*2-1

4 (KS3+NP-1)=A (KFLUX+NPP)
ITYCIT=1

CONTIND?

®DYFD=0,.0

PDIFN=0.0

PLANOP=(C,D
PLAMLC=1.0E+20

CJOPY FLUX INTO KS2

131

130

DO 110 NP=1,NPXY
NPP=NP*2-1

' A (KS2+NP~-1) =2 (KFLUX+NPE)

CALL SQLV(JSW,ICYCIT)

THIS CALL TO SOLV WILL DO ONE INNER ITERATION WITH OMEGA=1.0
AND WITH THE RIGHT HANL SIDE SOURCE SET EQUAL TO ZERO.

DO 130 NP2=1,NP2X
IS=IDAT (KISTRX+NP2)
IP=IDAT (KIENDX+NP2)

D2 13171 ND1=1IS,IE

NP1=KD1-1
NPP=(NP2-1) *NP1X+NP1
PSIN=A (KFLUX+NPP*2-1)

IF (ABS(PSIN) .LT. 1,0E-20) GO TO 13P

PSIO=A (KS2+NPP-1)
RATO=ABS (PSIN/PSIC)
PLAMLO=AMINT (PLAMLO, RATO)
PLAMUP=AMAX1(PLAMUP,RATO)
PDIFN=PSIN*PSIN+PDIFN
PDIFD=PSIN*PSIC+PDIFD
CONTINUR

CONTINUE

DRPS0037
DRPS0038
DRPS0039
DRPSO040
DRPSO041
DRPSO042
DRPSO043
DRPSO0O44
DRPS0045
DRPSOCU6
DRPSCOU7
DRPS00U8
DRPS0049
DRPS0050
DRP50051
DEPS0052
DRPS0053
DRPSO054
DRPS0055
DRPS0056
DRPS0057
DRPS0058
DRPS0059
DRPS0060
DRPS006 1
DRPS0062
DRPS0063
DRPS0064
DRPS0065
DRPS00C66
DRPS0067
DRPS0068
DRPS0069
DRPS0070
DRPS0071
DRPS0072
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135

240

260

100
X

COMPUTYE CMEGA AND NUMDC

XMULT=PDIFD/PDIFN

TT=NPXY*2

DO 135 XPP=1,IT

A(KFLUX+NPP-1)=A (KFLUX+NPP-1) * XMULT

ICYCIT=ICYCITH+1

IF (ICYCIT LLT.

RHOEST=PDIFN/PDIFD

OMEGBL=2.0,/(1.04SQKT(1.0- PLAHLO))

X=1.0-PLAMUF

IF(X .LE. C.C) CMEGBU=2.0

IP(X .GT. ©0.0) OMEGBU=2.C/(1.0+#SQRT (X))

OMEGM=2.C/(1.C#SORT (1.C-RHOEST))

IF (ABS (CMEGBU-OMFGBL) .LE. ((2.0-OMEGM)/5.0)) GO IO 240

IF(ICYCIT .LT. 50) GO TC 120

CONTINUE

RHO=RHCEST

X=2,C*SQRT (OMEGN/ (OMEGM-1.0))

Y=0MEGM-1.(

NING=0

X=X*Y

NING=NING+1

TF(X .GT. PSINRM) GO TC 260

NUMDO=NING

IP(NI¥DO L,LT. INMIN) NUMDO=INMIN

IF(NINNER J.EQ. ©) NINNER=NUMDO

IF(ITS .NF. 0) NINNER=NOUMDO

WRPITE (INUT,1000) NINNEFR, RHO,OMEGM

PORMAT (1H1,5X,'DC *,I5,3X,'INNERS WITH RHO = *',E12.4,3X,
*AND OMEGA = ',£12.4)

IP(ITS .NF. 0) GO TC 500

8) GC TC 120

SET PLUXES EQUAL TC ONF

DRPS0073
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345

341

500

570

580

600

D> 34 NP2=1,NP2X

I2=IDAT(KISTRX+NP2)
Z=IDAT (KTENDX+NPZ2)

D2 340 ND1=IS,IE

N21=ND1-1

NPP=(NP2-1) *XNP1X+NP1

D> 340 NG=1,2

B (KFLUX-1+NG+ (NPP-1) *2)=1.9
IT=NPYY*U

DY 341 NPP=1,IT

L (KB+NPP-1)=0.0

GO TO 600

D0 570 NP=1,NPXY
NPP=NP*2-2
A (KFLUX+NPP)=A(KS1+NP-1)

DO 58C NP=1,NPXY
NPP=NP%2-1
A (KPLUX+NPP)=A (KS3+NP~-1)

tRTURN
END

DRPSC 109
DRPS0110
DRPSO0111
DRPS0112

"DRPSO0 113

DRPSO114
DRPS0115
DRPS0 116
DRPS0117
DRPS0118
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SUBROUTIKE INNERS(JSW)

COMMON / NAMES / WHX,WHY,WINTX,WINTY,WCORR, WNBOX, WFLUX, WMAT,

X WFISS, WRHS, WS, WB, WPREC, WOMGP, WOMGD ,WALBX,WALBY, WEDX, WEDY
COMMON / ORIGIN / KEX,KHY,KISTRX,KISTRY,KIENDX,KIENDY,KCORR,KNBOX,

X KFLUX,KMAT,KFISS, KRHS,KS1,KS2,KS3,KB,KPREC, KOMGP, KOMGD,

X KALBX,KALBY,KEDX, KEDY, KTEMP, KSA 1
COMMCN / PIXED / NINNER, NCUT,N1,N2,N3,N4,DIFSS,DIFTD,RHO,NDIX,

X ND2X, NP1X,NP2X,NPXY,IBCL,IBCB, NCPX, XKEFF,ITS, IPERT, NCOMP,

X TST,TFIN,TINE,SIG1,SIG2,ITRANS, NTD,NDEL, BETA(6) ,RLAM (6),

X VIN (2) ,DELT (5) ,NUMS (5) ,NEDX ,NEDY, NALB, BTOT, DT,DTI, IEDTS

COMMON A (1)
DO NINNEP NUMBFR OF INNER (FLUX) ITERATIONS

LOGICEL JSW
CALL RHS (A(KMAT),A(KB) ,2 (KPLUX) ,A (KRHS))
DO 10 IN=1,NINNER

10 CALL SOLV(JSW,IN)
CALL BUCK(A(KMAT),A (KB),A(KFLUX), A (KHX),A (KHY))
RETURN , o
END

INRS0001
INRS0002
INRSOCO3
INRSQ004
INRS000S
INRSOCO6
INRS00O7
INRS0008
INRS0009
INRSCO10
INRSO0011
INRS0012
INRSO0013
INRSO014
INRSOG15
INRSO0016
INRS0017
INRSCC18
INRSOC19
INRS0020
INRS0021
INRS0022
INRS0023
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SA2rOUTINE RHS(XMAT, B, FLUX,E)

‘COMMON / NAMES / WHX, WHY,WINTX,WINTY,WCORR, WNBOX, WFLUX,WMAT,

X WPISS,WRHS, WS, WB, WPREC, WOMGP, WOMGD ,WALBX,WALBY, WEDX, WEDY
CYMMON / ORIGIN / KHX,KHY,KISTRX,KISTRY,KIENDX,KIENDY,KCORR,KNBOX,

X KFLUX,KMAT,KFLSS, KR4S ,KS1,KS2,KS3,KB, KPREC, KOMGP, KOMGD,

X KALBX,KALBY,KEDX, KEDY, KTEND,KSA1
TOMMON / FTXFD / NINNER,NCUT,N1,¥2,N3,N4,DIFSS,DIFTD,RHO,ND1X,

X ND2X,NP1X,NP2X, NPXY,IBCL,IBCB, NCPX, XKEPF, ITS, IPERT,NCOMP,

X TST,TFIN,TINE,SIG1,SIG2,ITRANS, KTD,NDEL,BETA(6) ,RLAM(6),

X VIN(2),DELT(5),NOMS(5),NEDX, NEDY,NALB,BTOT, DT, DTI, IEDTS

COMMON IDAT(1) ,

DIMENSION XMAT(1),B(4,1),FLUX(2,1),R(4,1)
72820=0,0

D2 12 NP2=1,NP2X

IS=IDAT(KLSTRX+NP2)

IZ=IDAT (KIENDX+NP2)

DD 11 ND1=IS,IE

NP1=ND1-1

SUM1=ZEPC

SUM2=ZERO

STM5=ZERQ

SUM6=ZERD

SM1=ZERC

SM2=ZFRN

SM5=ZF RC

SM6=ZFRN

NDP= (K P2-1) *NP1X+NP1

NPPL=NPP-1

NPPR=NPP+1

J=(NPP-1)*52

TF(ND1 .EQ. 1IS) GO TO 15

SUM1=XMAT (29+J) *B (3,NPPL) +XMAT (30 +J) *B (4,NPPL)
SUMZ=XMAT (31+¢J) *B (3, NPEL) +XMAT(32+J) *B (4, NPPL)

15 SUM3=XMAT (33+J) *B(3,NPP) +XMAT (34+J) *B (4,NPP)

RTHS0001
RTHS0002
RTHS0003
RTHS0004
RTHS0005
RTHS0006
RTHS0007
RTHS0008
RTHS0009
RTHS0010
RTHS0O011
RTHS0012
RTHS0013
RTHSO0014
RTHS0015
RTHS0016
RTHS0017
RTHS00 18
RTHS0016
RTHS0020
RTHS0021
RTHS0022
RTHS0023

RTH S0024

RTHS0025
RTHS0026
RTHS0027
RTHS0028
RTHS0029
RTHS0030
RTHS0031
RTHS0032
RTHS0033
RTHSO0O034
RTHS0035
RTHS0036
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16

17

18

SUMU=XMAT (35+J) *B(3,NPP) +X¥KAT (36+J) *B(4, NPP)
IP(NDY .®Q. IF) GO TC 16
SOME=XKAT (37+J) ¥B(3,NPPR) +XMAT (25+J) *P (4, NPPR)

STM6=XPAT (39+J) *B(3,NPPR) +XMAT (40 +J) *B (4, NPPR)

KPPL=NPP-NP1X

NPPR=NPP+NE1X

TP(NP2 .EC. 1) GO TC 17

SM1=YMAT (414J)*B (1,NPPL) +XMAT (42+J) *B {2, NPPL)
SM2=XMAT (L3+4J) *B (1, NPPL) +XM4AT (44+J) *B (2,NPPL)
SM3=XMAT (45+J)*B (1,NPP) +XNAT (46+J) *B (2, NPP)
SMU=XMAT (UT+J)*B(1,NPP)+XMAT (48+J) *B (2, NPP)
IF(NP2 .EQ. NP2X) GC TC 18

SMS=XMAT (49+4J) *B (1, NPPR) +XMAT (50+J) *B (2, NPPR)
SH6=XMAT (51+4J) *B (1, NPPR) +XMAT (52¢J) *B (2, NPPR)
51SUM= (SUMT4SUM3+SUMS+SM 145M 34545) .
G25UM= (SUM2+SUML+SUME+SM2+SMY +SME)

°(3,NPE) =G1SUM

2(4,NPP) =5250¥

COHONTINUE

» CONTINU®

RETURN

NT

0]

RTHS0037
RTAS0038
RTHSGO 39
RTHSO040
RTHS0O0u41
RTHSOOU?2
RTHSOO0U3
RTHSOOUY
RTHYSCOU4S
RTHSCOU46
RTHSOO047
RTHSO0048
RTHSO0049
RTHS0050
RTHS0051
RTHS0052
RTHS0053
RTHSO0O0S54
RTHSO0055
RTHSQ0056
RTHSC057
RTHS0058
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(@]

)

OO0

b 4
X
X

X
X
X

SIBEQUTINE SCLV (JSk,4M)

COMMCN / NAMES / WHX,WHY,wINTX,WINTY, WCORR, WNBOX, WPLUX,WMAT,
WFISS,WRHS,WS,WB, WPREC,WOMGP, WOMGD,WALBX, WALBY, WEDX, WEDY

COMMON / ORIGIN / KHX,KHY,KISTRX,KISTRY,KIENDX,KIENDY,KCORR,KNBOX,
KFLUX,KMAT,KFISS,KEH5,KS1,KS2,KS3, KB, KPREC, KOMGP, KOMGD,
KALBX,KALBY,KZDX, KEDY, KTEMP,KSA1

COMMON ,/ PIXED / NINNER,NCOT,N1,N2,N3,N4,DIFSS,DIFTD,RHO, ND1X,
ND2X,NP1X, NP2X, NPXY,IRCL,IBC3,NCPX,XKEFF,ITS, IPERT,NCONP,
TST,TFIN,TIME,SIG1,5IG2,ITRANS,NTD,NDEL,BETA(6) ,RLAM (6),
VIN (2) ,DELT (5) , NUKS (5) ,NEDX, NEDY,NALB,BTCT,DI,DTI, IEDTS

LOGICAL JSW
COMMON A (1)

IF JS¥ IS TRUE, SET ¥ TO ONE FOR ALL INNERS
MM IS THE INNER ITERATICN CCUNTE?

PIRST GO THRCUGH RED SQUARES, THEN BLACK
TR(MM JNE. 1) GC TO S
¥=1.9
GO TC 6

oy N

21

3¢

"
20

W=1.0/(1.C-RHO*WLAST*0.25)
IF (J3W) W=1.¢

D7 20 NP2=1,NP2X
NN=NP2-(NP2/2) %2

IF(NN .FQ. C) GC TO 21
NPX1=2

NPX2=N3

GO TO 30

X

NPX1=1

NPXZ2=NL :

CALL ROW(NPX1,NPX2,NP2,W,A(KFLUX) ,A (KMAT),A (KRHS),NP1X,
A(KISTRX+NP2) ,A(KIENDX+NP2))

CONTINUE

WLAST=W

SOLVY0001
SOLvV0002
SOLV(0003
SCOLV0004
SOL VG005
SOLV0006
SOLV0Q07
SOLV0008
SOLVC009
SOLVO0010
SOLVO0011
SCLVQ0012
SOLV0013
SOLVOO14
SOLV0015S
SOLV0016
SOLV0O017
SOLvV0018
SCLV0016S
SOLV0DN20
SOL V0021
SCLV0022
SOLV0023
SOLVOO24
SOLV0(25
SOLV0026
SOLV0027
SOLV0028
SOLV0029
SOL V0030
SOLV0031
SOLV0032
SOLV0033
SOLV0OO34
SOL V0035
SOLV0036

19



41
5n

uc

X

TP (4M .NE.
=2.9/ (2.0-RHO)

59 T 8

¥=1,0/(1.0-RHC*WLAST*(0.25)
IP(JSW) W=1.0

DY 40 NP2=1,NPZX
NN=NP2-(NP2/2)*2

IF (NN . EQ.

NPX1=1
NPYX2=N1
62 TO 5¢
NPX1=2
NPX2=N2

CALL ROW(NPX1,NPX2,NP2,W,A(KFLUX), A(KMAT),A(KRBS) NP 1%,
I(KIQTRX*NPZ),&(KIENEX*NPZ))

CONTINUFE
WLAST=W

- BPTTURN

TND

1)

GC TO 7

0) GO To 41

SOLVv0037
SOLV0038
SOLV0039
SOLVO0u40
SOLV0041
SOLV0042
SOLVQO043
SOLVOOuu

SOLV0045

SOLVOO 46
SOLY0O0u7
SOLVOO048
SOLVOO049
SOL V0050
SOLV0051
SOLV0052
SOLV0053
SOLV0O054
SOLV0055

(o)}
[38)
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X
X
X

X

X
)4

SUBRCUT

COMMON

INE BUCK (XM2T,B,F,HX,HY)

/ NAMES ,/ WHX, WHY,WIKTX,RINTY,WCCRR,WNBOX,WFLUX,WNAT,
WFISS,WRHS, #S,¥B, RPREC, WOMGP, WOMGD, WALBX , WALBY, WEDX, WEDY

COMMCN / CRIGIN / KHX,KRHY,RKISTRX,KISTRY,KIENDX,KIENDY,KCORR,KNBOX,

COMNON

COMMON
DIMENSI

C
z FIR3IT CAL
C

DO 100

IS=IDAT
IE=IDAT
DN 107

NP1=ND1
NPP= (NP
J= (NPP-

NPPk=NP
X1=ZERC
X2=ZERC
Z1=7ERQ
22=7ZERC
X5=ZFRC
X6=2ERC
Z5=ZERC
Z6=ZERC

KFLUX,KMAT,KFISS, KRHS, KS1, KS2,KS3,KB,KPREC, KOMGP, KOMGD,
KALBX, XKALBY,KEDX, KEDY,KT24P,KSA1

/ FIXED / NINNER,NCOT,N1,%2,N3,N4,DIFSS,DIFTD,RHO,ND1X,
¥ND2X,NP1X,KP2X,NPXY,IBCL,IBCB,NCPX,XKEFF,ITS, IPERT,NCOMP,
TST,TFIN,TIME,SIG1,51G2,ITRANS,NID,NDEL, BETA(6) ,RLAM (6),
VIN (2) ,DELT(5) , NUMS(5) ,NEDX,NEDY,NALB,3TOT,DT,DTI, IEDTS

IDAT(1)
CN XMAT(1),B(4,1) ,F(2,1),HX (1), ,HY (1)

CULATE X DIRECTED LEAKAGES

NP2=1,NP2X
(KISTRX+NP2)
(RTENDX+NP2)
ND1=IS,IE

-1

2-1) *NP1X+KP1
1) %52

51 NPPL=NPP-1

p+1

"BUCKC001

BOCK0002
BUCKO0003
BUCKOOOU4
BUCK0005
BUCKQO006
BUCKO0007
BOCKC008
BUCK0009
BUCK00 190
BUCKO011
BUCK0012
BUCK0013
BUCKOO 14
BUCK0015
BUCKOO016
BUCK0017
BUCK0018
BUCK0019
BUCK0020
BUCK0021
BUCK0022
BUCKO0023
BUCK0024
BUCKO0025
BUCKO0026
BUCKOQ027
BUCKJ028
BUCKC029
BUCK0030
BUCKO0031
BUCK0032
BUCKO0C33
BUCKO0O034
BUCKO0035
BUCKO0036

€9



aOnNnaon

10

1"

120

I?(ND1 .EQ. 1IS) 30 TO 1C .

X1=XMAT (5+J)*F (1, NPPL) +XMAT (6+J)*F (2,NPPL)
X2=XMAT (7+#J) *F (1, NPPL) +XMAT (R+J) *F (2, NPPL)
Z1=XMAT (29+J) *B (3, NPPL) +XMAT (30+J) *B (4, NPPL)
Z2=XMAT (31+4J) *B (3, NPPL) + XMAT (32+J) *B (4, NPPL)
X3=XMAT (214J) =P (1, NPP) +XMAT(22+J) *F (2, NEP)
XU=XMAT (23+J) *F (1, NPP) +XMAT (24+J) *F (2, NEP)
Z3=XMAT (33+J) *B (3, NPP) +XMAT(34+J) *B (4, NEP)
ZY4=XMAT(35+J) *B (3, NP2) +XMAT (36+J) *B (4,NPP)
IF(ND1 .EQ. 1IE) GC TC 11

X5=XMAT (G4J) *F (1, NPPR) +XMAT (10+J) *F (2, NPPR)
X6=XMAT (11+J) *? (1, NPPR) +XMAT (12+J) *F (2, NPPPR)
25=XMAT (37+J) *B (3, NPPR) +XMAT (38+J) *B (4, NPPR)
Z6=XMAT (39+J) *B (3, NPPR) +XMAT (4N+J) *B (4, NPPR)
S1=(X14Z14X3423+X5+25) /HY (NP2)

S2=(X2+4Z2+ XU+ZU+X6+26) /HY (NP2)

B (1,NPP) =51

3(2,NPP)=S2

CONTINUE

NOW DO LEAK2GES IN THE Y DIRECTION

50

DO 200 NP2=1,ND2X
IS=IDAT(KISTRX+NP2)
IE=IDAT (KIENDX+NP2)
DO 20C ND1=IS,IE
NP1=ND1-1

NPP= (NP2-1) *NP1X+NP1
J= (NPP-1) %52
NPPL=NPP-NP1X
NPPR=NPP+NP 1Y
X1=ZERQ

X2=ZERC

Z1=2EROQ

Z2=2ZERC

X5=ZERC

BUCKGO37
BUCK00386
BUCKO039
BUCKOOu40
BOCKOO4 1
BUCKOOQ42
BUCKQOU43
BUCKOOu4Y
BUCKOOU45S
BUCKON46
BUCKOO047
BUZK0048
BOCKOOU9
BUCK0050
BUCKO0051
BUCK0052
BUCKO0053
BUCKO00S54
BUCKOCS5S
BUCKCO56
BUCZK0057
BUCKCO58
BUCK0059
BUCK0O06C
BUCKCO061
BUCK0062
BUCKC063
BUCKCO64
BUCKOO065
BUCKJ066
BUCK0067
BUCK0068
BUCK0069
BUCKGC070
BUCKOO071
BUCK0072

9 -



X6=ZERO

Z5=ZFRO

26 =2ERO

IF(KP2 .EQ. 1) GO TO 12

X1=XMAT (13+J) *F (1, NPPL) + XMAT (14+J) *F (2, NPPL)

 X2=XMAT(15+J) *F (1, NPPL) + XMAT (16 +J) *F (2, NPPL)

12

13

200

Z1=XMAT (41+4J) *B (1,NPPL) +XMAT (42+J) *B (2, NPPL)
Z2=XMAT (43+J) *B (1, NPPL) +XMAT (44 +J) *B (2, NPPL)
X3=XMAT (25+J) *F (1, NPP) +XMAT (26+J) *F (2, NPP)
XU=XMAT (27 +4J) *F (1, NPP) +XMAT (28+J) *F (2, NEP)
Z3=XMAT (45+J) *B (1, NPP) +XMAT (46+J) *B (2, NEP)
ZU=XMAT (47+J) *B (1, NPP) +XMAT (48+J) *B (2, NPP)
IP (NP2 .EQ. NP2X) GO TC 13

XS=XMAT (17+J) *F (1, NPPR) +XMAT (18+J) *F (2, NPPR)
X6=XMAT (19+J) *F (1, NPPR) +XMAT (20+J) *F (2, NPPR)
Z5=XMAT (49+J) *B (1, NPPR) + XMAT (50+J) *B (2, NPPR)
Z6=XMAT(51+4J) *B (1, NPPR) + XMAT (52+J) *B (2, NPPR)
S1=(X14Z1+X3+23+4X5+425) #HX (NP 1)

S2= (X2+4Z2+XL+ZU+X6+26) /HX (NP 1)

B (3,NPP)=S1

B(4,NPP)=S2

CONTINUE

RETURN

END

BUCK0073
BUCKCO74
BUCKQ075
BUCKO0076
BUCK0077
BUCK0078
BUCK0079
BUCK0080
BUCK(0081
BUCKQO082
BUCK0083
BUCKOO8U4
BUCKC085
BUCK0086
BUCK0087
BUCKO0088
BUCK0089
BUTK0090
BUCKC091
BUOCK0092
BUCKCO093
BUCRO094
BUCK0095
BUCKOC96

S9
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19

SUSEOQUTINE RCW(NPX1,NPXZ,NP2,W%,PLUX,XMAT,RHS,NP1X,ISTR,IEND)
DIMENSION FLUX(2,1),38S(4,1),X%AT (1)

NP=(NP2-1) *NP1X
D2 10 I=NPX1,NPX2,2

K=T+1

F(K .LT. ISTR .CR. K .GT. IEND) GO TO 10
NPP=NP+I

NUP=NPP+NE1X
NDN=NPP-EP 1X
NL=NPP-1
NR=NPP+1
J= (NPP-1)*52
SUM1=XMAT (J+17) *FLUX (1, NUP)+XHAT(J+18)*FLUX(2 NUP)
SUM2=XMAT (J+19) *FLUX (1,NUE) +XMAT (J+20) *FLUX (2, NUP)
SUM3=XHAT (J+9) *FLUX (1, NR) +XMAT (J+10) *FLUX (2, NR)
SUML=XMAT (J#11) *FLUX (1,NR) +XMAT (J+12) *FLUX (2, NR)
SUM5=XMAT (J+5)*FLUX (1, NL) +XMAT (J+6) *PLUX (2, NL)
SUME=XMAT (J+7)*PLUX (1, NL) +XMAT (J+8) *FLUX (2, NL)
SUMT7=XMAT (J+13) *FLUX (1,NDN) +XMAT (J+ 14) *FLUX (2, NDN)
SUMB=XMAT (J+15) *PLUX (1,NCN) +XMAT(J+16) * FLUX (2, NDN)
RHS1=RHS (1, NPP) ~SOM1-SUM3-SUY5-SUMT~RHS (3,NPP)
RHS2=KHS (2, NPP) -SUM2-SUMU-3UK6-SUYB=-RHS (4, NPP)
F1=XMAT (J+1)

F2=XMAT (J+2)
F3I=XMAT (J+3)

PU=XMAT (J+4)
E1=F 1*RHS 1+ F2*RHS2

F2=F3%RHS1+FU*RHS2
FLUX (1,NPP)=W¥E1+ (1.0-W) *FLUX (1, NPP)

SLUX (2,NPP) =W*E2+(1.0-%) *FLUX (2,NPP)
CONTINUE

RETURN

END

ROWS0001
RCWS0002
ROWS0N03
ROWS0004
ROWS0005
ROWS0006
ROWS0007
ROWS0008
ROWS0009
ROWS0010
ROWS0011
ROWS0012
ROWS0013
ROWS0014
ROWS0015
ROWS0016
ROWS0017
ROWSC018
ROWS0019

ROWS0020

ROWS0021
RO¥WS0022
ROWS0023
ROWSO0024
ROWSC025
ROWS0026
ROWSCO027
ROWS0028
ROWS0029
ROWS0030
ROWS0031
ROWS0032
ROWS0033
ROWSO0034
ROWS0035

99



660

1-";"\,

SUBROUTINE CUTERS (ICT,SCRC,SORC1,S0RC2,NPXY,IRETRN,DI?,
DIFLAN, XKEFF) ‘

DIMENSION SCRC(1),SCRC1(1),SORC2(1)

I5IX=6

ININ=9

TTW=12

NCUTBR=U4

PISMON=1.0E-C5

I?(I0OT WNE. 1) GC TC 10

ARITE (6,660)

FOREAT (1HO,5X,*CUTER ITERATION QUTRUT *,//)

EFFK=1.0 :

SIGMA=G.0

SIGBAR=C.D

PISMIN=PISMCN

FLAMDA=1."

PISLNN=C,Q

PISLNO=0.0

ERRATN=1.0

ERRAT=1.0

CONTINUE

DIFKEF=0.0

GAMMAN=0,C

GAMMAD=C.3

FLAMUP=D,0

FLAMLC=1.0E+20

FRRATD=ERRAIN

FISLNC=FISLNEN

FISLNN=0.0

TRRATN=G.D

T*(IOT .GT. NOUTBA) GC TG 110

CONTINUE

NORSCP=9

¥ THC P=1

SIGFA=C.0

ALPHAC=C D

OTRS000C1
CTRS0002
OTRS0N003
OTRS0004
CTRS0005
OTRS0006
OTRS0007
OTRSC008
OTRS0009
OTRS0010
OTRS0011
OTRS0012
OTRS0013
OTRS0014
OTRS0015
OTRS0016
OTRS0017
OTRS0018
OTRS0019
OTRS0020
OTRS0021
OTRS0022
OTRS0023
OTRS0024
0TRS0025
OTRSC026
OTRS0027
OTRS0028
OTRS0029
OTRS50030
OTRS0031
OTRS0032
OTRS0033
OTRSO0034
OTRS0035
OTRES0036
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1

1

132

20

20

BETAC=3.C

G2 TO 130
CONTINUE

IP (NEWCP . EQ.
NORDCP=NORDCP+1
CALL CHEBE (RLPHAC,BETAC, NORDCP,SIGMA)
50 TO 130 .

ERPROD=1.0

NORDCP=1

STGMA=SIGBAR

IF(SIGMX .GT. 1.0 .OR. SIGMA .LT. &.4) GO TC 100
IP(IOT .LL. ISIX) SIGMA=AMIN1(SIGMA,C.9)

IF(IOT .LE. ININ) SIGMA=AMIN1(SIGMA,0.95)

IF(I?T .LE. IT¥) SIGMA=AMIN1(SIGMA,0.985)
SIGMA=AMINAT (SIGM2,C.999)

NEWC P=0

CALL CHEBE (ALPHAC,BETAC, NCRDCP, SIGMA)

CONTINUE

ASSIGN 15C TC NS1

IF (BETAC .LE. ©7.0) ASSIGN 160 TO NS1

IT(NORDCP .FQ. 0) ASSIGN 170 ™0 NS1

1) GO0 To 120

BEGIN THE SWEEP OVER THE MESH

D) 31C NPP=1,NPXY

FISNS=SORC (NPP)

FISNZ=FISKS

FROM1S=SORC1 (NPP)

IF(IOT .EQ. 1) FISLNC=FISLNO+FROM1S
FISM1S=FROM1S

?ISDEL=FISNS-FROM1S
ERRATN=FRRATN+PISDEL=FISDEL
PISM2S=SORC2 (NPP)
SORC2 (NPP) =FRCM1S
IP(FISM1S .LE.
PATO=FISNS/FISM1S

FISMIN) GO TC 140

OTRSC037
OTRS0038
CTRSC039
OTRSO040
OTRS0041
OTRSCQO042
OTRSO0043
OTRSOC44Y
OTRSO045
CTRSQO0U46
CTRS0047
OTRSO0US
OTRS0049
OTRS00590
OTRS0051
OTRS0052
OTRS0053
OTRSONO054
OTRSC055
OTRS0056
OTRS0057
OTRSC058
OTRS0059
OTRS0060
OTRS0061
CTRS0062
OTRS0063
OTRSO064
OTRS0065
OTRS0066
OTRS0067
OTRS0068
OTRS0069
OTRSC070
CTRS0071
OTRS0072

89



140

FLAMTP=AMAX1(FLAMUP,RATC)
PLAMLO=AMIN1 (FLAMLO,RATC)
GAMMAN=GAMMAN+PISNSXPISKS
GAMMAD=GAMMAD+FISM1S*FISNS
IF(NORDCP .LE. 0) GO TC 180

15¢

160
17¢

180

190
310

220
2130

240

X

FISNE=FISH1S*ALPHAC*(FISNS-FISH1S)+BBTAC*(FISH1S-FISHZS)

Gd TO 17C
FISNE=FISHM1S+ALPHAC* (FISNS-FISM1S)
CONTINDE :
IF(FISNE .LE. C.0) FISNE=ABS(FISNE)
CONTINUE

SORC (NPP) =FISNE

SORC1 (NPP) =FISNE

PISLNN=FISLNN+FISNE

CONTINUE

CONTINUE

DUM2=FLAMDA*GAMMAN/GAMMLD

DIFKEF=ABS (CUM2-EFFK)

FPFK=DUM2
FLAMDA=FLAMDA*FISLNN/FISLNO
DIFLAM=(FLAMUP~FLAML)) /2.0
DIFFIS=SQRT (ERRATN/GAMMAD)

IP(IOT .GT. 1) ERRAT=SCET(ERRATN/ERRATD)
I? (NORDCP-1) 220,230,240
SIGBAR=ERRAT

50 TO 250

ERPROD=1.0

GO TO 250

FRPROD=ERPROD*ERRAT

NPM1=NORDCP-1

DUM3=FLOAT (NPM1)

DUM4= (2.0-SIGMA) /SIGMA

CPM1=COSH1 (DUM3*DACCSH (DUMU) )

IF (ERPRCD*CPM1 .LT. 1.0) SIGBAR=SIGMA* (COS(ARCOS(CPM1*ERPROD) /

DUM3)+1.0) /2.0

OTRS0073
OTRS0074
CTRSJC75
OTRS0076

OTRS0077

OTRS0078
OTRS0079
OTRS0080
OTRS0081
CTRS0082
OTRS0083
OTRSO08u
OTRS0085
OTRS0086
OTRS0087
OTRS0088
OTRSC089
OTRS0090
OTRS0091
OTRS0092
OTRS0093

'OTRS0094

OTRS0095
OTRS0096
OTRS0097
0TRS0098

. OTRS0099

OTRS0100
OTRS0101
OTRS0102
CTRS0103
OTRSO0104
OTRS0105
OTRS0106
OTRS0107
OTRS0108

69



250

270

661

X

IF(ERPRCD*CPMT .GE. 1.0C)

SIGBAR=SIGMA* (COSH1 (DACCSH (ERPRCD*CPM1) /DUM3) +1. 0)/2 0

P(NOEDCP .LT. 3) GO IC 25¢C

IP(ERPROD .LT. (1.0/CPM1)) GO TO 250
NEBNCP=1 .
IRZTRK=0

IP(IOT .FQ. 1) GO TO 270 -
IF(DIFLAY .LE. DIF) IRETRN=1
XKEFP=FL2MDA

I?(IRETRN .EQ. 1) XKEFF=EFFK
W3IT2(6,661) IOT,NORDCP, SIGMA,EFFK, XKEFF
FORMAT (€X,2I1¢,5%,E12.4,5X,%15.7,5X,E15.7)
RETURN

END

OTRSC 109
OTRSO0110
OTRSO0111
OTRS0112
OTRS0113
OTRSO114
OTRS0115
OTRS0116
OTRS0117
OTRS0118
OTRS0119
OTRS0 120
OTRS0121
OTRS0122
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SUBRCUTINE CHEBE (ALPHAC, BLTAC,NORDC?,SIGMA)
TP (NORDCP .GT. 1) GO TC 100
ALPHAC=2.0/(2.0-SIGMA)
B3TAC=C.0
RETURN

100 COSHGM=(2.0-SIGMA) /SIGMA
GAMMA=DACOSH (COSHGN)
ALPHAC=U4.(*COSH?Y ( (NORDCP-1) *GAMMA) / (SIGMAXCOSH1 (NORDCP*GAMNA) )
BETLC=(1.0-C.5%*SIGMA) *ALPHAC-1.0
RZTURN
END

CHEBOQO1
CHEB00O2
CHEB0OO3
CHEBOOOU
CHEB00OS5
CHEB0O0O06
CHEB00O7
CHEBOOOS
CHEB0OO9
CHEBCO10
CHEBOO11

TL



®INCTICN CCSH(X)
Z25H1=CGSH (X)
227U RN

Laun
iy

COSH0001
COSHO0002
COSHO003
CosH0O00u

ZL



THUNCTICN DRCCSH(X) ‘
D2COSH=2LCG (X+SQRT (X*X-1.0))
FZTU AN

24D

DACHO0C1
DACHOOQ02
DACHOCO3
DACHOOOU4

- ¢4



SUBROUTINE CPUT(CTIME)
CALL TIMING(IT) -
CTIME=FLOAT (IT-ITT)*.01
RETURN

ENTRY CPUTC

CALL TIMING (ITT)

RETURK

END

CPUTOQC1
CPUTO0002
CPUTO0003
CPUTOOO0U
CPUTO0005
CPUTGCO6
CPUTO0007
CPUTO0008

ve



«

X

212

220

221

25
260

X
X

SUBECUTINE EDIT (ND1X,NL[2X,NEDX,NSDY,ITS,NPXY,FLUX,FISS,S,NX,
- NY,STOR,BUOCK,TIME, HX, HY, TEMP)

COMMCN / THFEFD / ITHFB,XNU,WPCC,EPSIL,ALFA,GAMMA,TREF

DIMENSICN FLUX(2,ND1X, 1) ,FISS(2,ND1X,1),S(ND1X,1),TENP (ND1X,1)
DIMENSION NX(1),NY(1),STOR(NEDX,NEDY),BUCK (4,ND1X,1) ,HX (1) ,HY (1)
IP(ITS .NE. 0) GC TO 26
ITOT=C.C
HTOT=0.0
D2 210 NP2=1,ND2X
DO 210 NP1=1,ND1X
X=PLUX (1,NF1,NP2) *FISS (1,NP1,NP2) +FLUX (2, NP1, NP2) *PISS (2, NP1, NP2)
X=X/XNU
S (NP1, NP2) =X
I?(X .LE.
XTOT=XTOT+X
HH=HX (NP 1) *HY (NP2)
HTOT=HTOT+HH
CONTINUT
PTOT= (HTOT*WPCC)/ (XTOT*EPSIL)
DY 220 NP2=1,ND2X
D2 220 NP1=1,ND1X
PLUX (1,NP1,NP2) =FLUX(1,NF1,NP2) * PTOT
FLUX (2,NP1,NP2)=PLUX (2,NP1,NP2) = PTOT
S{NP1,KP2)=S(NP1,NP2) * PTQT
DO 221 NP2=1,ND2X
DO 221 NP1=1,ND1X
N0 221 L=1,4
BIICK (L,NP1,NP2) =BUCK (L,NP1,NP2) *PTOT
CONTINUE
60 TO 26
WRITE (6,260)
PORMAT (1HO, 5X, ;
* NP1',5X,'NP2',5X,'FLUX1*,8X,'FLUX2',8X, 'LEAKAGES ', 46X,
*POWER FRACTION',//) .

G.0) GC TO 216

EDITO0001
EDIT0002
EDIT0003

EDITO0004.

EDIT000S
EDITO0006
EDITO0007
EDIT0008
EDITCO009
EDITO0010
EDITOO011
EDIT0012
EDIT0013
EDITOO 14

EDITO0015

EDITO0016
EDITO0017
EDIT0018
EDITO0019
EDIT0020
EDIT0021
EDIT0022
EDIT0023
EDITOO24
EDITO0025
EDIT0026
EDITOC27
EDIT0028
EDIT0029
EDITO030
EDIT0031
EDIT0032
EDIT0033
EDITO0034
EDITO0035
EDITO0036

'
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230

250
27

1"

12
1"

15

16
17

140

141
142

26

DO 23C NF2=1,XK32X

DO 230 NP1=1,ND1X

WRITE (6,250) NP1,8P2,FLUX(1,NP1,NP2),PLUX(2,NP1,NP2),
(BUCK (K, NP1,¥P2) ,K=1,4) ,S(NP1,NP2)

PORMAT (6X,2I5,3X,7E14.6)

DD 10 J=1,NEDY

DO 10 I=1,NEDX

STOR (I,J)=0.C

Do 11 J=1,NEDY

IF(J .NE. 1) JJ1=NY (J-1)+1

IP(J .FO. 1) JJ1=1

JJ2=NY (J)

DO 11 I=1,NEDX

IP(I .NE. 1) ITI1=NX(I-1)+#+1

IF(I .EQ0. 1) IIt=1

S II2=NX(I)

TOT=0.0

DY 12 JJI=3J1,332

DD 12 II=II1,II2

TOT=TOT+S (II,JdJ)

STOR (I,J)=TCT

WRITE(6,15)

FORMAT (1HC,5X,'BOX POWERS',//)

DY 16 JJ=1,NEDY

J=NEDY+1-JJ

WRITE(6,17) J, (STOR(I,J),I=1,NEDX)
FORMAT (1HC,3%,15,2X,3(2X,10E12.4,/))
IF(ITHFB .EQ. ) RETURN
WRITE (6, 140)

FORMAT (1HC,5X,*BCX TEMPERATURES', //)
D0 141 JJ=1,ND2X

J=ND2X+1-3J

WRITE (6,142) J, (TEMP(I,J),I=1,ND1X)
PORMAT (3X,I3,3(2X,11£11.4,/))

RETURN

XTOT=0.0

EDITCO037
EDIT0038
EDITO0039
EDITOO40
EDITO0041
EDITOO042

EDITOOU3

EDITOO4Y
EDITOOUS
EDITCO46
EDITOCU47
EDITOO048
EDITCO49
EDIT0050
EDIT0051
EDITCO052
EDIT0053
EDITCO054
EDITO0055
EDITOO056
EDITO057
EDITO0058
EDIT0059
EDITO0060
EDIT0061
EDIT0062
EDITO063
EDITO064
EDIT2065
EDITO0066
EDITO067
EDIT0068
EDIT0069
EDIT0070
EDITOO071
EDIT0072
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175
179

X

HTOT=0.0

D2 17C NP2=1,ND2X
D2 17C X¥P1=1,ND1X

X=FLUX (1,NP1,NP2) *FIS5 (1,NP1, NP2) +FLUX(2,NP1,NP2) *FISS(2, NP1, NP2)

X=X/XNU

IF(X .LE.
XTOT=XTOT+X
HH=HX (NP 1) *HY (NP.)

HTOT=HTCT+HEH

X=X/H#

€.0) GG TO 175

S (NP1, NP2) =X#EPSIL
G) To 170
S(NP1,NP2)=C.0

CONTINOJE

PTQT=XTNT*EPSIL

P¥=PTCT/HTCT
YRITE(6,28) ITS,TIME,PTOT,PM
28 PIRMAT (1HC,5X,'TIME STFP',I5,3X,'TIME IS !

'TOTAL PCWER ',E14.6,/,10X, "MEAN POWEEK ',E14.6,//)

IF(ITS
6o To 27
END

-EQ.

0) GO TO 25

EDIT0073
EDITOO74
EDITO27S
EDITC0O076
EDIT0077
EDITO0078
EDIT0079
EDIT008D
EDITO0081
EDIT0082
EDITO0083
EDITO0084
EDITO0085
EDIT0086
EDIT0087
EDIT0088
EDIT0089
EDIT0090
EDIT0091
EDIT(0092
EDIT0093
EDIT0094
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(@]

450

2%

30

X

X
X

X
X
X

ST3RCUTINT TEANS

C2M¥MCh / NAMES / WHX, WHY,WINTX,WINTY,WCORR, ANBOX, sFLUX,WMAT,
WFISS,WRHS,WS,WB, WPREC, WOMGP, WOMGD, WALBX,WALBY, WEDX, WNEDY

COMMCN / ORIGIN / KHX,KHY,KISTRX,KISTRY,KIENDX,KIENDY,KCORR,KNBOX,
KFLUX,KMAT,KFISS, KRHS,KS1,KS2,KS3,KB ,KPREC,KOMGP, KOMGD,
KALBX,KALBY,KEDX, KEDY, KTE¥P,KSA1

COMMCN s FIXED ,/ NINNER,NOUT,N1,N2,N3,N4,DIFSS,DIFTD,RHO, ND1X,
ND2X,NP1X,NP2X,NPXY,IBCL,IBCB,NCPX,XKEFF,ITS, IPERT,NCONP,
TST,TFIN,TIME,SIG1,5IG2,ITRANS,NTD,NDEL,BETA(6) ,RLAM (6),
VIN (2),DELT (5) , NUMS (5) ,NEDX,NEDY,NALB, BTOT, DT,DTI, IEDTS

CCMMON , THFEED / ITHFB, XNU, WPCC, EPSIL, ALFA,GAMMA,TREF

COMMON 2 (1)
LOGICAL JSW,JST,JEND

LAOGICRL JFIRST

IF(ITPANS LEQ. () STIOP 1111

CALL CPUT? ‘

WRITE (6,450)

FORMAT (1H1,1CX, *START TRANSIENT CALCULATIONS',//)
JsW=,FALSE.

J5T=,FALSE.

JEND=,.FALSE.

3TNT=0,0

DO 10 ND=1,NDEL

3TOT=BTCT+BETA(ND)

IT=NPXY*2

NY 20 NP=1,IT

A(KCMGP+NP-1) =0,

IT=NPXY*NDEL

DN 3N NP=1,IT

A(KCMGD4+NP-1)=0¢.0

TIME=C.0D

ITS=0

CALL PERTO (A (KCORR))

CALL PRECO (A(KPREC) ,A (KFLUX) ,A (KISTRX),A(KIENDX),A(KFISS),

TRNSOCO1
TRNSOCO2
TRNSCO003
TRNSO00U
TRNSO0005S
TRNSO006
TRNSO007
TRNS0008
TRNS000J9
TRNS0010
TRNSO011
TRNS0012
TRNS0013
TRNSOO14
TRNSO0015
TRNS0016
TRNSQ017
TRNS00 18
TRNSO019
TRNS0C 20
TRNS0021
TRNS0022
TRNS0023
TRNS0024
TRNSC025
TRNSO026
TRNS0027
TRNSC0028
TRNS0029
TRNS0030
TRNSCO31
TRNSQC32
TRNS0033
TRNS0034
TRNSC035
TRNSOO036

8L



BETA,PLAM,NP1X, NP2X, NDEL,XKEFF)

TRNS0037

- 6L

DO 100 NTTD=1,NTD TRNS0038
NSTEP=NUMS (NTTD) TRNS0039
DT=DELT(NTTD) TRNSO040
DTI=1.0/DT TRNSOQU41
DD 26C NST=1,NSTEP TRNSOO0U42
TTIME=TIME+LCT TRNSGO43
ITS=ITS+1 TRNSO04Y
CALL PERT(A(KCT"RR),JST,JEND) TRNSOO0U4S
CALL TWER(A(KISTRX),A(KIENDX),NP1X,NP2X,A (KNBOX) ,A(KCORR), TRNSOO0U46
A(KSA1),ND1X) TRNSOO047
CALL FDBK(A(KSA1),A(KTEMP),A(KS3),A(KISTRX),A(KIENDX),NP1X,NP2X, TRNSOOUS8
A (KNBCYX) , 2 (KCORK) ,ND1X) TRNS0049
CALL MATRX TRNS0050
JPIRST=,PALSF, TRNS0051
IF(NST .GT. 1 L.OR. NTTD .GT. 1) GGC TO 59 TRNS0052
CALL DOEPFES TRNS0053
JFIRST=, TRUE. TRNSO0054
50 CONTINUE TRNS0055
CALL RHAST (R (KRHS),A (KFLUX) ,A (KPREC) ,A (KS1) ,A (KS2) ,RLAM,2A(KISTRX), TRNSQ0056
A (KITENDX) ,A (KHX) ,A (KHY) ,NP1X,NP2X, NDEL, VIN,DT) TRNS0057
CALL FEXT(A(KFLYX) ,A (KB) ,2 (KOMGP) ,A (KISTRX),A (KIENDX),NP1X,NP2X, TRNSQ058
DT) TRNS0059
CALL INNFEES (JSW) , TRNS0060
CALL PREC1T (A (KPRZC) ,A (KFLUX) ,A(KS1),A(KS2),A(KOMGP), A(KOMGD), TRNS0061
A(KISTRX) ,A (KIENDX),A(KFISS),BETA,RLAM,NP1X,NP2X,NDEL,XKEFF,DTI) TRNS0062
CALL TEMP (R (KFLUX) ,A (KFISS),A(KAX),A(KHY),A(KISTRX), TRNS0063
A(KIENDX) ,NP1X,NP2X,A(K1EMP),A(KS3),A (KS1),DT,IJFIRST) TRNS0064
I=(ITS/IEDTS)*IEDTS-ITS TRNS0065
I”(I .EQ. 0) CALL EDIT(NP1X,NP2X,NEDX,NEDY,ITS,NPXY, A (KFLUX), TRNS0066
)4 A (RFISS),R(KS1),A{KEDX),A(KEDY),A(KS2),A(KB), TIME, TRNS0067
X A (KHX) , A (KHY) ,A (KTEME)) TRNS0068
200 CONTINUE TRNS0069
100 CONTINUE TRNSO070
CALL CPUT(CTIME) TRNSO0071
WRITE (6,1) CTIME TRNS0072
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PARMLIT

ISR IR e

RETURN

END

(150,5¥, ' TIME TO DC TIANSIENT IS',Z12.4)

TRNSOC73
TRNSQO74
TRNSCO75
TRNSQO76

08



SY3R2UTINE TFER(ISTR,IEND,sP1¥,NP2X,NBCX,CORR,SA1,ND1X)
DIMEZNSION ISTR(1),IEND(1),NECX(¥D1X,1),SA1(1),CORR(8,1)
D2 19 NP2=1,NP2X

ND2=NP2+1

IS=ISTR(ND2)

IZ=IFND(ND2)

DO 20 ND1=IS,IE

NP1=ND1-1

K=NBCY (ND1,ND2)

NPP= (NP2-1) *NP1X+NP1

SA1(NPP) =CCRF (2,K)

CONTINUZ

CONTINUE

RETURN

END

TFERCOO1
TFEROOQO2
TFERCCO3
TFEROOQ4
TPERO0OS
TFERC0J6
TFERCO0O7
TPER0OOS8
TFER0OCOI
TFERCO010
TFERCO11
TFERCO12
TFERO013
TPERCO14
TFEROO015

- 18



SUBROUTIXEZ PRECO(PREC,FLUX,ISTR,IEND,FISS,BETA,RLAM, NP1X,NP2X, PRCOCO01

X NDEL,RL) PRC0C002
DIMLEKSICN PREC(NDEL,1) ,ISTR(1),IEND(1),FISS(2,1),PLUX(2,1), ’ PRZ00003

X BETA(1),RLAM(1) PRCO0004
DO 10 NP2=1,KP2X PRC00005
IS=ISTR(NP2+1) PRCO0006
IZ=IEKD (NP2+1) PRC00007

DO 20 ND1=IS,TE PRCO0008
NP1=ND1-1 PRCC0009
NPP= (NP2=-1) *NP1X+NP1 PRZ00010
X=(FISS(1,NPP)*FLUX (1, NPP)+FISS (2,NPP) *FLUX (2,NPP))/RL PRCO0011
DO 30 ND=1,NDEL PRCOCO12

30 PREC (ND, NPE)= (RETA (ND) /JRLAM (ND)) *X PRC00013
20 CONTINUE < PRCOOO14
10 CONTINUR _ PRC00015
RETURN PRC00016
ZND PRC00017

Z8
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12

1

21

I I

SUBRQUTINE FEET (CO2R,JST,JdEMND)

CoMMON s PIXEL ,/ NTNNER, NCUT,N1,N2,N3, N4, DIFPSS, DIFTD, RHC, ND1X,
ND2X,NP1X,NP2X,NPXY,IBCL,IBCB,NCPX,XKEFF,ITS, IPERT,NCOMP,
TST,TFIN,TIME,SIG1,5I62,ITRANS, NTD, NDEL, BETA(6) ,RLAM (6),
VIX(2) ,DELT(5),NUMS(5),NEDX,NEDY,NALB,BTOT,DT,DTI, IEDTS

DIMENSION CCRE(S,1)

LOGICAL JST,JEND

I (TPERT .2Q. 1) GO TC 10
I7(JEND) RETURN

IP(JST) GC TC 20

IF(TIME LLE. TST) RETURN
JST=,TRUE.

IP(TIME .GT. TFIN) GG TC 21
TOT=TFIN-TST

FRAC= (TIME-TST) /TCT

CORR (2, NCOME) =SIGB1+SIG1*FRAC
CORR (6 ,NCOMP) =SIGB2+SIG2*FRAC
RETURN

IF (JST) RETURN

IF(TIKE .LE. TST) RETURN
J3T=.TRUE.

CO2R (2, NCOME) =CORR (2, NCOME) +SIG1
CORF (6,NCOMP)=CORR (6, NCOME) +SIG2
RETURN

JEND=. TRUE,

RETURK

INTRY PERTO (CORR)
SIGB1=CGRR (2, NCOMP)
STGB2=CCRR (6, NCOMP)

RETURN

TND

PERT0001
PERTOO0C2
PERTQQ03

~PERTO004

PERT0005
PERT0006
PERTO0007
PERTOCCS8
PERT0009
PERTC010
PERT0011
PERT0012
PERT0013
PERTOO 14
PERTO0015
PERT0016
PERT0017
PERTCO18
PERTOC19
PERT0020
PERT0021
PERT0022
PERT0023
PERTO0024
PERT0025
PERT0026
PERT0027
PERTC028
PERTCC29
PERT0O030
PRRT0031
PERTO0C32
PERTCO033
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20
16

SUBROUTINE FEXT (FLUX,BUCK,O¥P,IST
DIMENSICN FPLUX(2,1),BUCK (4,1),0%P(2,1),ISTR(1),IEND(1)

DY 10 NP2=1,NP2X
IS=ISTR(NP2+1)
I2=IEND(NP2+1)

32 20 ND1=IS,TE

NP1=ND1-1

¥DP= (NP2-1) *NE1X+NP1
PAC1=EXP (OMP (1, NPP) *DT)
FAC2=EXP (OMP (2,NPP) *DT)

FLUX (1, NPP) =FLUX (1, NPP) * FAC1
FLUX (2, NPP)=FLUX (2, ¥PP)*FAC2
DO 30 ND=1,4

BUCK (ND, NPP) =BUCK (ND, NPP) *FAC2
CONTINUE

CONTINUE

RETURN

END

R, IEND,NP1X,NP2X,DT)

FEXTO001
FEXTO0002
FEXT0003
FEXTO004
PEXT0005
FEXT0006
FEXTQ0O07
FEXTO0008
PEXT0009
FEXT0010
FEXT0011
PEXT0012
FEXTO0013
FPEXTQO0 14
PEXT0015
FEXT0016
FEXT0017
FEXT0018

¥8
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X

X

SJI33UTINEL XHST(RHS,FLUX,PREC,
4X,HY,NP1X,NP2X,NDEL, VIN D*)
DIMENSICYN uHS(q,1),FLUX(2 1),PR

C1,SC0RC2,RLAN,ISTR,IEND,

(NDEL, 1) ,RLAM (1), ISTR(1),

IEND (1), HBX (1) ,HY (1) ,VIN(1),SORC1(1),SCRC2 (1)
D? 10 NP2=1,KP2X
TS=ISTR (NP2+1)
IZ=IEND (NP2+1)
DO 20 ¥D1=1IS,IE

NP1=ND1-1

NPP= (NP2-1) *NP1X+NP1
HH=HX (NP 1) *HY (NP2) /DT

SUMT=FLUX(1,NPP) *HH*VIN (1)
SUM2=FIO0OX(2,NPP)*HH*VIN(2)

DO 30 ND=1,NDEL
STM1=SUM1+ (PREC (ND, NPP)*RLAM (ND)) /(1.0 +DT*RLAM(ND) )

RHS (1, NPD)

=50M1

RHS (2, NPP) =SUM2

SORC1 (NPP)

CONTINUE

2 CONTINUE

RETURN
END

=FLUX (1,NED)
SORC2 (NPP) =F1UX (2, NPP)

RHSTCO001
RHST0002
RHSTO0003
RHSTO004
RHAST0005
RHST0006
RHSTO0007
RHSTO0008
RHST0009
RHSTO0010
RHSTO0011
RHST0012
RHST0013
RHST0014
RHSTO0015
RHST0016
RHST0017
RHST0018
RHST0019
RHST0020
RHST0021
RHST0022
RHSTO0023

@
w
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SUBfJUIINE FCEXK(3411,TENMP,SORC,ISTR,IEND,NP1X,NPZX,
X NBOX,CORER,ND1X)

COMMON / THFEED ,/ ITHFB,XNU,WPCC,EPSIL,ALFA ,GAMMA,TREF

DIMTNSION SA1(1),TEMP(1),SORC(1),ISTR(1),IEND (1)
DIMENSICK NBCX(ND1X,1),CCRR(3,1)

IP(ITHPR  ,EQ. 7) RETURN
SR=SQRT(TREF)

DA 12 NP2=1,KP2X

ND2=NP2+1

IS=ISTR(ND2)

IE=IEND(ND2)

DO 2¢ ND1=IS,IE

NP1=ND1-1

NPP= (NP2-1) *NP1X+NP1

TP (SORC (NPP) .LE. 0.9) GO
K=NBOX (NB1,ND2)

SR1=CORR (3,K)
TOT=SA1(NPP)-SR1

TOT=TCT* (1.0+GAMMA* (SQRT (TEMP (NPP) ) -SR))
SA1(NPP) =TCT+SR1

CONTINUE

CONTINUT

RETURN

TND

(W)
3
(&)
N

>

FDBKO0O01
PDBK00O02
FDBEK0003
FDBKOOOUY
FDBKOCO5
FDEK0OC6
FDBKOOOQ?
FDBK00OS
FDBK0009
FDBKOC19
FDBKO0O11
FDBK0O012
FDBKQO13
FDBKOC 14
FDBKOO15
FDBROC16
FDBKO0O017
FDBK00O 18
FDBKOO19
FDBK0020
FDBKOOQ21
FDBK0022
PDBK0023
FDBKOO24
FDBK0025
FDBKCO026

98
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50

N
3¢
20

10

w

ST3RDUTINE PREC1(PREC, FLUX,S53C1, SORC2,0MP,CMD, ISTR, IEND, FISS,
X BETA,RLAM,NP1X,NP2X,NDEL,RL,DTI)

DIMENSIGN PREC(NDIL,1) ,FLUX(2,1),S?RC1(1) ,SORC2(1),3MP(2,1),
I CMD(MNDEL,1),ISTR(1),IENC(1),FISS(2,1),BETA(1),RLAM (1)
D3 10 NP2=1,NP2X

TS=ISTR(NP2+1)

IZ=IEND(NPZ+1)

DY 20 ND1=1S,IF

NP1=KD1-1

NPP= (KP2-1) *NP1X+NP1

S1=FLUX (1, NEP)

S2=FLUX (2, NPP)

P1=S1/SNRC1 (NPP)

F2=52/SORC2 (NPP)

I?P(P1 .LE. 1.0 .OR. F2 .LE. 1.0) GO TO 15

IMP (1,NPP) =DTI*ALOG (F1)

OMP (2, NPP) =DTI*ALOG (F2)

GO TO 57

OMP (1,HPP)=0.0

OMP(2,NPP)=0,0

X1=(FISS (1,NPP) *FLUX (1,NPP) +FISS (2, NPP) *FLUX (2,NPP)) /RL
LO 3¢ ND=1,NDEL

X=(X1=BETA (ND) +DTI*PREC(NL,NPP) )/ (DTI+RLAM(ND))

IF(X .LT. 1.CE-25) GO T0 31

XOMG= (~RLAM (ND) *X+X1*BETA (ND) ) /X

OMD (ND, NPP) =XOMG '

PRTC (ND, NPP) =X

CONTINUE

CONTINUE

CONTINUE

RETURN

ZND

PRC10001
PRC 10002
PRC10003
PRC 10004
PRC 10005
PRC100C6
PRC10007
PRZ 10008
PRC10009
PRZ10010
PRC10011
PRC10012
PRC10013
PRC10014
PRC10015
PRC10016
PRC10017
PRC10018
PRC10019
PEC 10020
PRC10021
PRC 10022
PRC 10023
PRC10024
PRC 10025
PRC 10026
PRC10027
PRC10028
PRC 10029
PRC10030
PRC10031
PRC 10032

'
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27
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SUBRCUTINKE TEMP (FLUX,FISS,HX,HY,ISTR,IEND,NP1X,NP2X,T4PP,SCRC1,
X SCRC2,DT,JFIRST)

COMMON / THFEED / ITHFB,XNU,¥PCC,EPSIL,ALFA,GAMMA,TREF

DIMENSION FLUX(2,1),FPISS(2,1),HK(1),HY(1) ,ISTR(1),IEND(1},TMPP(1),
X SORC1(1),SCRC2(1)

LOGICAL JFIRST

IP(ITHFB .EQ. ©0) RETURN

D2 10 NP2=1,NP2X

IS=ISTR (NP2+1)
IE=IEND(NP2+1)

DD 20 ND1=1IS,IE

NP1=ND1-1

NPP= (NP2-1) *NP1X+NP1

X=FLUX (1, NPP) *PISS(1,NEP) +FLUX (2, NPP) *FISS (2, NPP)
HH=HX (NP1) *HY (NP2) *XNU
INTH=X/HH ~

SOLD=SCRC1 (NPP)

IF(JFTRST) SCLD=SNEW

SHALF= (SNEW+SOLD) *0.5

SORC1 (NPP) =SNEW
TNEW=TMPP (NPP) +ALFA*DT*SHALF
TMPP (NPP)=TNEW ‘
CONTINUE

CONTINUE

RITURN

£ND

TENPO0O1
TEMP0OO0O02
TEMPOO0O3
TEMPCOOUY
TEMNPOOOS
TEMPNQJ6
TEMP0OO7
TEMPOCOS
TEMPC009
TEMPO01Q
TEMPOO11
TEMPOO12
TEMPOO13
TEMPOO14
TEMPOO015
TEMPOO 16
TEMPOO17
TEMPCO18
TEMPCO19
TEMPOO20
TEMP0021
TEMP0022
TEMPOO023
TEMPOO24
TEMP0025
TEMP0026
TEMP0027
TENP0O28

88



E
c
C=========STQOPRAGE
Cc
COMMCY DRATA(1)
nEAL BT (999) ,AT (99) ,A (1)
TNTEGER DATA,AV,KOT (999) ,ITYP (1) ,KXT (999)
INTEGER KT (999) , ITYPET (99)
C
C
Cc
C
C=========GETCOR
C
INITRY GITCOR(KMAX)
CALL ZIGET(DATA(1),KMAX,4,K5,5000,6905)
XKFREE=KS
KMX =KMAX+KS-1
KS=KS+MOD (KS+1, 2)
KMAX=KMX-KS+1
GO TC 9C&
C=========CLEAR
C
ENTRY CLTAR
c
IN=5
T0UT=6
TERFL=0
IXX=999

D2 110 K=KS,KMX

COREQQD1
COREOOQG2
CORECS03
COREQOOU4
CORE0005
CORE(COQO6
COREQ007
COREQ0O8
CORE0009
COREOC10
COREQO11
COREQC12
COREOO13
COREOQOO14
COREQ015
COREQ0016
COREQO017
COREQO018
CORECO019
COREC020
CORE0021
CORE0Q22

CORE0023

COREQO2u
CORE0Q25
CORE(0026
COREQ027
CORE0028
CORE0029
CORE0030
COREOO031
CORE0032
CORE0033
COREOO34
CORE(0035
CORE0036

68
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(9]

120

125

157

Do 12C T

NT (I) =0
KOT(I) =0
RKXT (I)=0
IX=0

RLST=0

JX=0

19=0

JXX=99

DO 125 I=1,JXX
AT (I)=0.0
ITYPET (I)=0
GO TO 900

=====FREF [CATA SPACE

ENTRY FERZCOR
CALL ZIFREE (DATA(KFREE),&9C7)
GO TO 9CC

====ALLCCATE

ENTRY ALCC (B,N,KOKG,KN)
KY=KN+MOD (KN, 2)
IF(KY.LE.0) GO TO 900
IF(N.LT.0) GC TO 900

KAY=2
ASSIGN 15C TC KAYP
GO TO 3060

IP(iX.E0.0) KCRG=KS

IF(IX.GT.0) KGRG=KOT (IX) +KXT (IX)

CORE?037
CORE0038
CORE00C39
COREQOQU40
COREO0O4 1
COREQO42
COREQOU43
COREOOU4U4
CORE0045
COREOGU46
COREOC47
CORE0OQ48
CORE0049
COREQ050
COREQ051
CORE0052
CORE0053
COREQO54
CORECO055
CORE0056
CORE0057
CORE0058
CORE0059
CORE0060
CORE0061
CORE0062
CORE0063
COREOO6U
CORE0065
CORE0066
CORE0067
CORE0068
COREC069
CORE0070
CORE0071
COREQ072

- 06
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21n

—— e
=====

KXP=KORG+KY-1
IF (KXP.GT.KNX)

IP (KXP.GT.KLST)

IX=IX+1

GC IC6 901

KLST=KXP

TF{(IX.GT.IXX) GO TO 90z

BT (IX) =B
NT (IX)=N

KOT (IX) =KORG
KXT(IX)=KY
IP (KAY .2Q.
50 TO 900

====LENGTH

7)

GC TO 84l

ENTRY LENGTH(B,N,KXXX, *

ENTRY FIND(B,N,KCRG, *

KEY=1

ASSIGE 230 TO
ASSIGH 907 TC
TS=MAXO (IP, 1)
IF (IS.GT.IX) IS=1

TE=1IX

DO 21C I=IS,IF

KEYP
KOYP

IF(B.NE.BT(I)) GO TO 210

IF(N.NE.NT (I) .AND.N.GE.0) GO TC 210

Ip=T

@ b
ik

O

CONTINUE
I2=IP-1

Tp={

0 220

)

)

COREO073
COREOC74
COREOD75
CORECC76
COREQ077
COREOC78
COREQO79
COREQ080
COREQ081
COREQ082
CORE0083
CORECO8Y4
CORE0085
CORE0O86
CORE0087
COREOO88
CORE0089
COREQ090
COREQO091
COREQO0S2
COREOO0S3
COREQ094
CORE0095
CORE0096
CORE0097

CORE0098

CORE0099
CORE0100
COREC101
COREQ 102
COREO1C3
COREQ104
CORE0105
COREO1086
COREC107
CORE(O108

- 16



S.EG.1) GC TIC 229

«)

220 32 TO KFYP, (230,250,317,

C
235 IP(IP.NE.O) GO TO 231
GO TO 999
c
231 XXXX=KXT (IP)
KIRG=KOT (IP)
39 TO 909

ENTFY FILL (B,N,KORG,AV)
K2y=2
ASSIGN 250 TC KEYP
ASSIGN 90¢ TC ROYP
GO TO 200

250 IP(IP.EQ.N) GO TO 900
KORG=KOT (IP)
KX=KXT (IP)
D2 260 K=1,KX

260 DATA (KORG+K=-1)=AV

50 TO 9¢°2
c
C
C

ENTRY DRCP (B,N)
299 KAY=1

LSSIGN 900 Tr KAYP
300 KEY=3

ASSIGN 31C TC KEYP

56C,620,670,

830,900)

COREQ 109
CORE(110
COREO111
CORE0112
COREO0113
COREQ 114
COREO115
COREO116
COREO117
COREO118
COREO119
CORE0120
CORE0121
COREO122
CORE0 123
CORE0124
CORE0125
CORE0126
COREQ127
CORE0128
CORE(0129
COREO 130
COREO131
COREO132
CORE0133
COREO134
CORE0O135
COREO136
COREDN137
CORE0O138
COREQ139
CORE0140
COREO 141
COREC142
COREO143
COREO144

Z6



31¢

315

32¢

330

(Ve)
£
[}

350

360
370

ASSIGK 3CQ TC KOYP
G2 TC 207

IF(IP.EQ.0) GC TC 380
.NE. 2) GO TO 31%
KK=KXT (IP)

IP(KAY

TP (KY
AV=C

«NZ. KK)

GO TO 25°¢
CCNTINUE

GO TC 315

IF(IP.EQ.IX) GG TC 350
KL=KOT (IP+1)
KH=KOT (IX) +KXT (IX) -1
KX=KXT (IP)

D2 32¢C

K=KL,KH

DAT A (K-KX)=DATA (K)
KL=KHA=-KY+1

D7 33¢
DATR (K)
IL=TD+1
DO 34C
BT (I-1)

K=KL,KH

=7

I=1L,IX
=ET (1)

KOT (I-1) =KOT (I) -KX

NT (I-1)
KXT (I-1

=NT (1)
) =KXT(I)

CONTINUT
G3 TO 37¢

R9=K0T (IP)
KX=KXT (IP)

D2 36C

K=1,KX

DATA(KO+K-1) =0
BT (IX)=C.0

NT(IX) =

KAT (IX)

n
=0

COREO 145
COREO 146
COREO147
COREO 148
COREO1489

'CORED 150

COREO0151
COREO152
COREO153
COREQ 154
COREO 155
COREQ156
CORE0 157
COREC158
CORE0 159
COREC160
CORE(Q 161
COREC162
COREO163
COREO 164
CORE0165
COREQ 166
COREO167
CORE(Q 168
COREC169
COREO170
COREQ171
COREO172
COREC173
COREO174
COREQ175
COREQ176
CORZ0177
CORE0178
COREO179

COREO180

€6



FXT(IX) =0
IX=IX-1

)

380 GO TO KAYP, (150,51C, 520)

r
(9
C
~

(9 N1

ENTRY LIST .
385 IP(IX.LE.0) GC TC 900
WRITE (ICUT,39C) IX, (BT (I),NT(I),KOT(I),KXT(I),I=1,IX)
395 FORMAT (1H0,I3,7H BLOCKS/S5H NAME,8X, 13HORIGIN LENGTH/
$ 1X, 10H========== 2 2(2X, 6H=====~ ) /(1X,A4,16,218))
IF (IERFL.EQ.1) GO TO 386
GC TO 900

ENTRY CCUNT
WRITF (INUT,500) KLST

500 PORMAT (28HOLAST DATA LOCATION USED WAS,I6)
GO0 TO 9GO

ENTRY OPEN (B,N,KORG)
IF(N.LT.0) GO TO 90C
KAY=3

ASSIGN 510 TC KAYP
G2 TO 3C0

510 TF(IX.EQ.C) KORG=KS
IF(IX.GT.0) KORG=KOT (IX) +KXT (IX)
TP (IX.GE.IXX) GO TO 902

COREO 181
CORE0182
CORE0O183

COREQ 184

CORE0185
COREO 186
CORE0187
COREO 188
CORE0189
CORE(0190
CORE0191
COREQ0192
CORE0 193
COREO194
COREO 195
COREO196
COREC197
CORE0D198
COREQ199
CORE0 200
CORE0201
CORE0202
CORE0203
CORE0204
CORED205
COREQ206
CORE0207
CORE0208
CORE0209
CORE0210
COREO211
CORE0212
CORE0213
COREQ0214
COREQ215
COREOQ216
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=====

a7 (IX+1) =R
NT(TX+1) =X
K3T (IX+1) =KORG
GO TO 900

ENTRY CLCSE (B,N,KXN)

IX=IX+1

IP(IX.GT.IXX) GO TO 902
IF(B.NE.BT (IX) .OR.N.NE.NT(IX)) GO TO 903
KXX=KXN+MOD (KXN,2) +KOT (IX) -1
IF(KXX.GT.KMX) GO TC 901

KXT(IX)=KXX-KOT (IX)+1

TP (KXX.GT.KLST) KLST=KXX

50 TO 900

ENTRY COPYB(AA,M,BP,NP,KORG, * )
NCP2PYB=1

B=AR

N=M

KEY=21

ASSIGN 830 TC KEYP
ASSIGN 900 TC KOYP
GO TO 200

IF(IP.NE.O) GO T0 831
GO TO 999

TF(NCOPYB.EQ.2) GC TO 832
B=BP
N=NP

CORE0217
CORE(C218
COREO219
CORE0220
CORE0221
CORE0222
CORE0223
COREO0224
CORE0225
CORE0226
CORE0227
CORE(0228
CORE0229
CORE0230
CORE(0 231
CORE(0232
COREQ233
COREO234
COREO0235
CORE0Q236
CORE0237
CORE0238
CORE0239
COREQ240
COREOQ241
COREQ242
COREO243
COREQ244
COREQ 245
COREO246
COREQ 247
COREO248
COREO249
CORE0250
CORE0251
CCREO0252
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8472

832

-—— ——

560

KY=KXT (IP)
XK2V=7

ASSIGN 150 TC KAYP
30 To 300

K2=K2KG

RC2PYB=2

B=23

N=¥

KEY=21

ASSIGN 830 TC KEYP
3SSIGN 900 TC KOYP
G0 TO 200

K1=K0T (IP)
KX1=KXT (IP)
D3 85¢ K=1,KX1

DATA (K2-14K) =DATA (K1~14K)

GC TN 900

"NTRY CLIP(B,N,KN)

IF (KN.LE.0) GO TO 290

REY=18

ASSIGN 567 TO KEYP
ASSIGN 900 TO KOYP
GO TO 200

IP(IP.LE.O0) GO TO 9GO

IF (IP.LT.IX) GO TO 565

IF (KN.GT.KXT(IP)) GO TO 90U
K4=KOT (IX) +KXT (IX) -1

KXT (IX)=KN+MOD (KN, 2)

KL=KOT (IX) +KXT (IX)

CORE0253
COREO254
CORE0255
CORE0256
COREN257
CORE0258
CORE0259
CORF0260
CORE0261
COREQ0262
CCREQ0263
COREO264
CORE0265
COREQ0266
COREO267
CORE0268
CORE(0269
COREOQ270
COREQ0271
CORE0272
CORE0273
CORE0274
CORE0275
COREC276
CORE0277
CORED278
CORE0279
CORE02890
CORE0281
CORE0282
CORE0283
COREQ0284
CORE0285
CORE0286
CORE0287
CORE(0288
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554

568

570

600

DY 564 K=KL,KH
DATA (K) =0
CONTINUE

GH THO 900

KL=KOT (1P+1)
KH=KOT (IX) +KXT (IX) -1
KX=KXT (IP) ~KN=-MOD (KN, 2)
IP (KX.LT.1) GC TO 9Cu
DO 572 K=KL,KH

DATA (K-KX) =DATA (K)
KXT (IP)=KN+MCD (KN, 2)
IL=IP+1

D 575 I=IL,IX

KOT (1) =KOT (I) -KX
KO=KOT (IX) +KXT (IX) -1
DY 580 K=1,KX

DATA (KC+K) ="

G3 TO 9G2

ENTRY SFTNAM(A,ITYP,JXD)
IF(JXP.LT.1) GO TO 90C
KRY=h

ASSIGN 995 TC KEYP
ASSIGN 600 TC KOYP

DO 610 I=1,JXP

AD=3 (1)

50 TO 620

IP(JP.GT.0) GC TC 610

IF (JX+1.GT.JXX) GO TO 9(2
JIX=JX+1

Jp=Jx

COREQ289
COREQ290
COREQ291
CORE(0292
CORE0293
COREO294
CORE0295
CORE0296
CORE0297
CORE0298
CORE0299
COREO30Q0
CORE0301
COREO0302
COREQ303
COREO30u4
CORE(C305
COREQ306
CORE(0307
COREQ308
COREO309
CORECG310
CORE0311
COREO312
COREO313
COREO314
COREO315
COREO0316
CORE0 317
COREO318
CORE0319
CORE0320
CORE0321
CORE0322
COREO0323
COREQ32%
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AT (JP) =AP
ITYPET (JP) =ITYP(I)
613  CONTINUE
G0 TO 960
C
o SEARCH TABLE FCR AE.
€270 Jo=C
DO 63C J=1,JX
IP (AP.NE.AT(J)) GO TG 63C
Jp=J
5C TO 64C
C
637 CONTINUE
C
540 30 TO RCYP, (600, 680,
X 760,786,790,
C
C=========DPRINT BLOCK
C
ENTRY PRINT(B,N,I1X)
KEY=8
ASSIGN 670 TO KEYP
ASSIGN 680 TC KOYP
G TO 200
670 IF(IP.EQ.0) GC TO 900
KORG=KOT (IP)
LEN=KXT (IP)
2P=B
GO TO 620
C

68af

IF(JP.EQ.0) GC TO 907
IF(JP.NE.0) ITYPE=ITYPET (JP)

CALL GPRNT (B,N,LEN,

SET JP

750,
90¢)

KCRG ,ITYPE,I1X)

CORE0325
COREC326
CORE0327
CORE0328
CORE(0329
CORE0330
CORE0331
CORE0332
COREO333
COREO334
COREO0335
CORE0336
CORE0337
COREO0338
COREO0339
COREO340
COREQ 341
COREO342
COREO343
COREO344
COREQ345
COREQO346
COREC347
CORE(Q348
COREO0349
CORE(0350
CORE0351
COREQ0352
COREO0353

- COREQ354

COREOD355
COREO0356
CORE0357
COREO0358
COREO0359
CORE0360
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750

«)

751

760

(@]

7A1

S====

30 TO 90¢C

====EXCHANGE NANME'

. ENTRY EXNAME(RA,M,BP,NP, * )

KEY=14

LRSSIGN 620 TC KEYP
ASSIGN 78C TO KOYP
N=NP

B=BP

AP=BP

GO TO 2C¢0

IP(IP.GT.0) GO TO 751
GO TO 999

I1P=71P

J1p=Jp

AD=AR

K2Y=15

ASSIGN 620 TC KEYP
ASSIGN 7602 TC XOYP
3=A1

N=M

G2 TH 202

IF (IP.GT.0) GO TO 761
G3 TC 999

BT (IP) =BT (I1P)

NT (IP)=NT(I1P)

BT (I1P) =AA

NT (I1P) =M

IF(J1P.GT.0) AT (J1P)=AR
IF (JP.GT.0) AT (JP)=BP

CORE(O361
CORED362
CORE0 363
COREO364
CORE0365
COREQ366
CORE0367
CORE0368
CORE(C369
CORE0370
COREO0371
CORE0372
COREC373
COREO374
COREO375
CORE0376
CORE0377
COREO378
CORE0379
CORE0380
COREO0381
CORE0382
COREQ383
COREO 384
COREQ385
COREOQ386
CORE(G387
CORE0388
CORE0389
CORE0390
CORE0391
COREQ392
COREO0393
CORE0394
COREQ395
CORE0 396
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C

c

_==S=s===

ENTEY RENAME (AA,M,BP,NP, *

KEY=16

=RE-NANE

ASSIGN €620 7C KEYP
ASSIGN 780 TC KOYP

B=BP
N=NP
AP=B

GO TO 20¢C

780 CONTINUE
IF (IP.LE.0) GO TC 781

C

c

C

GO TO 999

781 IF(JP.NE.D) GG TO 782

JX=JX+1

IF(JX.GT.JXX)

JP=JXx

AT (JX) =P

782 KEY=17

797

ASSIGN 620
ASSIGN T4%5

AP=2R
N=M
B=A2

G0 TO 2CO0

CONTINUE

TF(IP.GE.1)

GZ TO 999

70
TC

GC

GC TC 9C2

KEYP
KoYpP

T™ 791

)

CORE0397

'CCREO0398

COREC399
COREQ400
COREOUO1
COREOQ402
COREOQ403
COREOU404
COREQ405
CORECu4O06
CORENU07
COREO4L8
COREOU409
COREO410
COREO411
COREO412
COREO413
COREO4 14
COREO415
COREO416
COREQ417
COREOQ418
COREO419
CCREQ0420
COREO421
COREQU422
COREOU423
COREOQ424
COREQU425
COREOQ426
CORENU427
COREO428
COREO429
COREQ430
COREOQO 431
COREOQU432

00T



791 BT (IP)=EBP

NT (IP)=KP
G0 TO 900

C

c

C=========CCMPUTE CCRE REMAINING

c
ENTRY CREN (KXA)
KXA=KMX- (KOT (IX) +KXT (IX))+1

c ,

Cc

C=========FINISHED

c

900 RETURN
c
C
999 RETURN 1

c

o

C

C=========ERROR STOFS

c

901 WRITE (IOUT,9010)

9010 PORMAT(33HO*** CORE *¥% DATA ARRAY CVERFLOW)

TERFL=1
G0 TO 385

386 CONTINUE
KXA=KMX- (KOT (IX) +KXT (IX)) +1
WRITE (I0UT, 162) KXA

162 FORMAT (30X,29H0UNUSED CORE (
STOP 1

902 WRITE(IOUT,9020)

IN WORDS

) =,I10)

9020 PORMAT (32HO*** CORE *** CATALOGUE OVERFLOW)

RKXA=KMX- (KCT (IX) +XXT (1X)) +1
WRITE(IOUT,162) KX&
STOP 1

COREOQ433
COREOQU34Y
COREOQO435
COREO436
COREO437
COREOU438
COREO439
COREOU4Q
COREO U441
COREOU442
COREOU443
COREOQUU4Y
CORROU4S
COREOQU4U46
COREO447
COREOU448
COREQ449
COREQ0450
COREOU451
CORE0452
COREOU453
COREOU45Y
COREO455
COREOU4S6
COREO457
COREQU458
COREO0459
COREC460
COREOQOU46 1
COREQU462
COREOU463
COREQU64
COREOQU465
COREOQU466
COREO467
COREQOU468
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903
9130

904
9940

9C5
3052

907
9270

WNRITE (ICUT,9030)

FORMAT (3BHO*** CORE *** CLOSTNG BLOCK IMPROPERLY)
KXA=KMX- (KGT (IX) +KKT (IX)) +1

WRITE(IOUT, 162) KXA

sTop 1

WRITE(ICUT, S0UQ)

PORMAT (33H0*** CORE *** IKPROPER CLIP ENTRY)
KXA=KMX- (KOT (IX) +KXT (IX)) +1

WRITE (ICUT,162) KXA

STOP 1

WRITE(ICUT, 9650)

FARMAT (4 1HO***k*xx%%%x PRCBLEM WITH ZIGET *#kkxkwkxk)
STOP 1

WRITE (IOUT,9070)

FPORMAT (U2HO***xks*%xx* PROBLEM WITH ZIFPREE **%kxkkikx)
STOP 1234

78D

COREO469
COREQ470
COREOU71
COREO472
COREQ473
COREO4 T4
COREQU475
COREO476
COREQU77
COREQ478
COREO479
COREO480
COREO481
COREOu482
CORE0483
COREQ484
COREOU8S5
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19

DATA FMTI4 ,/ 20H(1H+, 12X,

SUBKOUTINE GPENT (BL,NBL,LX,KORG ,IDT,I1X)
COMMON DATA (1)
INTEGER  IUDATA(1)

RZTAL RUDATA (1)
DOUBLE PRECISION KS8TCATA(1)
EQUIVALENCE (RBDATA (1) ,R4DATA (1), IUDATA(1),DATA (1))

INTEGER  F¥TIU4(5),FPMTRUB( 7),INTGR (20)

16/) /.

FMTRUB ,/ 28H (1H+,11X, (1PE12.4) /) /.,
INTGR / 80H 1 2 3 4 5 6 7 8

13 14 15 16 17 18 19 20 / '

TN=5
INUT=6

LO=C

LOX=0

NPL=10
LIX=I1X

IF ((IDT.GE.1) +AND. (IDT.LE.3)) GO TO 109
WRITE (IOUT,9C20) BL,NBL,IDT
50 To 900

S0 TO (120,110,120 ) ,IDT

110 NPL=20

C
C

120 IP(LIX.GT.1) GO TO 130

10

1"

12

GPRNOOO1
GPRNCGO2
GPRNOOQO3
GPRNOOOY
GPRNOOOS
GPRN0OOOG
GPRNOOO7
GPRNOO0OS
GPRNOOO09
GPRNOO10
GPRNOO 11
GPRN0O12
GPRNOO13
GPRNOO14
GPRNCO 15
GPRNQO16
GPRNCO17
GPRNOO18
GPRNOO19
GPRNCO020
GPRNOO21
GPRN0022
GPRNOO23

~ GPRNOO24

GPRNOO25
GPRNOO26
GPRNOO27
GPRN0O28

. GPRN00O29

GPRNCO30
GPRNOO31
GPRNOO32
GPRNCO33
GPRNOC34
GPRNOO35
GPRNOO36
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(@]

121

122

13¢
140

159

160

332
340

350
360

372

200

204

205

G2 TO (121,121,122
LIX=LX

G3 TO 300

LIX=LX/2

GO TO 300

G2 TO (140,140,150
LOX=LX/LIX

GO TO 160

LX=LX/2

LOX=LX/LTIX
CONTINUE

WRITE (ICUT,6C10) BL,NBL
TP(LOX.EQ.0) GO TG 330
WRITE(IOUT, 7010)
IPL=NPL/10

30 TO (34(,350),1IPL
WRITE (ICUT,7021)

GO TO 360

WRITE (IOUT,7022)
IF(LOX.EQ.0) GO TC 370
WRITE(ICUT,7030)

WRITE (IOUT,7040)

LO=LO+1

GO TC (204,204,205
IR=(LC-1) *LIX+KORG-1

GO TO 206

IR= (LO=-1) *LIX+ (KCRG-1) /2

), IDT

). IDT

GPRNQOO037
GPRN0OQ38
GPRN0OO039
GPRNOOUO
GPRNOOU1
GPRNOOQU42
GPRNOOU3
GPRNOO4UG
GPRNOO4S
GPRNOOUG
GPRNOOU7
GPRNOOu4S
GPRNOO4Y
GPRNOOSC
GPRNOOS51
GPRN0OS52
GPRNOOS3
GPRNOOS4
GPRNOOSS
GPRNOOS6
GPRNOOS57
GPRN0OS8
GPRNOOS9
GPRN0OO60
GPRNOO61
GPRNO062
GPRNGO63
GPRNOOG6U
GPRNOO65
GPRNCO66
GPRN0OO67
GPRNCOGES
GPRNOO69
GPRNOO70
GPRNOO71
GPRN0O072

=

(=

F~Y
]
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276 LOXWEC.C) GO TO 202
TP(L2.E2.1) GC To 201
IP(LIX.LE.NPL) GO TO 201
¥RITE(IOUT, 7C50)

271 WRITE(ICUT,S8C30) LO

14 4
‘g hny

202 L1=0
L2=9

207 L1=L2+1
LR=L1-1
L2=LR+NPL
IF(L2.GT.LIX) L2=LIX
IF(LOX.EQ.0) GO TO 203
W2ITL (ICUT,7060)

203 WRITE(ICUT,S8010) LR

G0 TO (210,23C,22¢
210 FMTRUB (4) =INTGR (L2-L1+1)
WRITE (ICUT, FMTRUS)
$ (RUDATA (IE+I),I=L1,L2)
GO TC 2u0
220 FHTE48(4) =INTGR (L2-L1+1)
WRITE (ICUT,FMTRU4R)
$ (X8DATA(IR+I),I=L1,L2)
GO TO 24C
230 FPMTIUL(4)=INTGK(L2-L1+1)
WRITE (ICUT,FMTIL)
3 (I4DATA (LR+I),I=L1,L2)

240 T7(L2.EQ.LIX) GC TO 250
GO TC 207

25C IF(LCX.EQ.C) GO TC 9306
IT(LO.LT.LOX) GO TC 209

)¢ IDT

GPRN0073
GPRNOO74
GPRNOO75
GPRN0OO76
GPRNOO77
GPRN0O78
GPRN0079
GPRN008O
GPRNOO0S1
GPRN0082
GPRN0083
GPRNOO8Y
GPRNOO0BS
GPRN0O086
GPRN0087
GPRNOOSBS
GPRN00SI
GPRN0090
GPRNCCI1
GPRN0092
GPRNOO93
GPRNOO9 4
GPRN009S
GPRN0096
GPRN0097
GPRN009S
GPRN0099
GPRNO 100
GPRN0101
GPRN0 102
GPRN0103
GPRNO 104
GPRNO105
GPRNO106
GPRN0107
GPRNG108
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«Qan

[eNe]

902 RPTURN

6010 FORMAT("HC,ﬁCX' {16======z====z======/
3 1X,6CX,3H{ | SA4,1H.,I5,3H i/
3 1X'GCX'16[]::::::::::::::::///,

701C PORMAT(1H+,1X,2HI2,1X, 1H|)

7021 FORMAT (1H+,7X,2HI1,1X, 1H/,
% 6X,2H+1,10X,2H+2,1CX,2H+2,10X,2H+4 ,10X,2H+5,
b 1ﬂx,4u+6 10X,2H+7,10X, 2ZH+8, 10X, 2ﬂ+9 10x 3H+10/)

7022 FORMAT (1H+,7X,2HI1, 1X 1H/,

u4x, 2H+1 4x, 2H+2 UX,2H+3,4X,2H+4,4X,2H+5,

ux,2n+e,ux,2u+7,ax,zﬂ+8,ux,2av9,3x,3a+1o,

3X,3H+11,3X,3H+12,3X, 3H+13,3X,3H+14, 3X, 3H+15,

3X,3H+16,3x,3H+17 ,3%,34+18,3%X,38+19,3X,3H+2C/)

7"30 POGRMAT (1H+,5 (1H-) /1H+,u4X, 1H})

7042 FORMAT (1H+,5X,127 (1H-)/1H+,10X,1d}/)

7050 FORMAT (1H+,132(1H-) /1H+, 4X,1H},5X, 1H]1/)

7065 FORMAT (1H+,U4X,1H]))

8010 FORMAT (1H+,5X,I4,1X%,1H})

8030 FORMAT (1H+,13)

9020 FORBAT(//1X,45HDATA TYPE INTEGER QUALIFIER OUT OF RANGE FOR
$ /1X,10HDATA TYPE ,Il4//)

A o v A

,A4,I5

GPRNO 109
GPRNO110
GPRNO T
GPRNO112
GPRNO113
GPRNO114
GPRNO115
GPRNO116
GPRNO 117
GPRN0O118
GPRNO119
GPRNO120
GPRNO 121
GPRNO122
GPRNO123
GPRNO124
GPRNO125
GPRNO126
GPRNO127
GPRNO128
GPRNO 129
GPRNC 130
GPRNO131
GPRNO 132
GPRNO133
GPRNO134

- 901



* CALLING SEQUENCE

* - CALL ZIGET (A,NDIN,LENGTH,ISUB,OVHL,*) WHERE

* A = DUKMY DIMENSIONED VARIABLE PROM CALLING PROGRAM
* NDIMS = TOTAL DIMENSION SIZE OF A.

* LENGTH = LENGTH SPECIFICATION POR FIRST ARGUMENT

* OVHD = CVEFHEAD SPACE TO BE RESERVED

* ISUB = INCREMENTAL SUBSCRIPT VALUZ (FOR NORMAL RETURN)
* ~ FOR FERCR RETURN

* ISUB = +, MAX. NUMBER OF WORDS AVAILABLE

* ISUB = -999, DYNAMIC STORAGE AREA NOT ACCESSIBLE

3

* IF THE KRONG NO. OF ARGUMENTS ARE PASSED PROM THE CALLING
* PROGRAM, A FORTRAN TRACEBACK IS GIVEN (IHC230I)

® %k %k &k % %k % 3k %k %k Kk x ¥ %k ¥k % %k %k % %k %X %k x ¥k ¥ ¥k % %k ¥k % * %k ¥ %k ¥ %
ZIGET CSECT

RO EQU ¢

P1 EQU 1

B2 QU 2

R3 EQU 3

RY EQU 4

RS CFQU 5

RE EQU 6

R7 EQU 7

R8 EQU 8

RY EQU 9

R2 EQU 10

EB EQU 11

RC EOU 12

RD EQU 13

RE EQU 14

RF EQT 15

R10 EQU 10

R11 EQU 11

R12 EQU 12

=13 EQU 13

R14 EQU 14

ZISTC001
2IGTCCO2
ZIGTO0003
ZIGTOO004
Z2IGT000S
ZIGTO0006
ZIGT0007
2IGT0008
Z2IGT0009
ZIGTCO010
ZIGTO0011
ZI5T0012
2I1GT0013
ZIGTOO14
2IGT0015
Z216T0016
ZI5T0017
ZIGT0018
2I5T0019
2IGT0020
Z2IGT0021
2IGT0022
21370023
2IGT0024
2IGT0025
ZIGT0026
2IGT0027
ZI5T0028
ZIGT0029
ZIGTO0030
2I3T0031
ZIGT0032
ZIGTO0033
ZIGT0O34
2I5T0035
2IGT0036
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215 EQU 15
=C 15,12(15)
DC X470
DC CL7'ZIGET ¢ ,

GET1 ST®  14,12,12(13) SAVE REGISTERS.
LR 12,15
USING ZIGET, 12
SR 15,15
SR 7,7
ST 7,LENGTH KININUM LENGTH
LM 2,5,0(1) LOAD ADDRESS OF ARGUMENTS
T 12(1),X'80°* TEST POR CORRECT NUMBER OF ARGS.
BNZ  PRESET IF RIGHT NO. OF ARGS.,BRANCH
L R6,16 (R1)
L R6,0(C,E6)
SLL  R6,2 GET VALUZ IN WRDS UNITS
OPEN (SNAPDCB, (OUTPUT)) POR DEBUGGING PURPOSE

R GC GET ALL CORE AVAILABLE
BAL R10,ALLGET

-------- MAKFE SURE SYSTEM OVHD REQUEST IS ON A 2K BGUNDARY
LA R6,2047 (0,R6)
SRL  R6,11
SLL  R6,11

--------- COMPUTE SYSTEM CVERHEAD
L ®9,LENA
SR R9,R6
BNP  RETREQ
2 R9, ADDR
ST K9,RESADD
ST P6,PESLGTH
BAL  R1), FREEOVHD
SNAP DCB=SNAPDCB,IL=0,SDATA=(CB),PDATA=REGS DEBUGG

¥ m—— - COMPUTE AMT OF AREA TC BF RETURNED TO USER

BAL

R10,FRETALL

ZI3T0037
ZIGTOO038
Z1G6T0039
ZIGTO040
ZIGTOO041
ZIGTOOu42
ZIGTOO043
2IGTOOUY
ZIGTOO04S
ZISTO0U46
ZIGTO004?
ZIGTOO048
ZIGTOO49
ZIGT0050
215370051
Z16T0052
ZI5TO00S53
ZISTO0054
ZIGTO055
2IGT0056
ZI3T0057
2IGT0058
ZIGT0059
ZIGTC060
ZIGT0061
ZIGT0062
ZIGTO0C63
ZIGTOO064
ZIGT0065
2IGT0066
ZIGTNC67
ZIGT0068
2IGT0069
ZIGT0070
ZIGTGO71
ZIGTO0C72

80T



ST R7,0(0,R3)
* CLCSE (SNAPDCR) POR DEBUGGING PURPOSE
B CNTRLINF
ok
| MVC  ISR+2(2),2(18) PICK UP INTERNAL STATEMENT NUMBER
La 1,PLIST
L 15, IBER
BALR 14,15 BRANCH TO TRACEBACK ROUTINE
L 3
PRESET  EQU  *
L 7,0(3) LOAD NO. OF WORDS REQUESTED.
M 6,0 (4) MULTIPLY BY LENGTH SPECIFICATION.
LPR 7,7 R7= NUMBER OF BYTES TO REQUEST
SVE ST 2,RFG2
LA 7.15(C,7) MAKE SURE REQUEST IS ON 8 BYTE BOUNDARY
SRL 7,3 AND ADD 8 BYTES FOR CONTROL WORDS.
sLL 7,3
ST 7,LENGTH+4 REQUESTED LENGTH (MAX)
SPACE 1
R te FIRST, GET ALL AVAILIABLE AREA
PAL  R10,ALLGET
CONT1 FQU  *
c R7,LENA COMPARE RET. LGTH WITH REQ. LGTH
BH RETREQ CALLER REQUESTED TOO MUCH, GO ADJUST
SPACE 1
ememmeeee GET REQUEST ONTO 8K BCOUNDARY
LA R7,2047 (0, R7)
SRL  R7,11
SLL  R7,11
ST R7,0RGLGTH
Yoo COMPNTE SYSTFM OVERHEAD ARFA
2 K7,ADDR COMPUTE RESERVE AREA
ST R7,2ESADD SAVE VALUE
L R7,LENA LOAD LGTH OF AREA OBTAINED
S R7,0RGLGTH SUR LGTH OF AREA WANTED
C R7,ZERO CHECK FOR NO SYSTEM AREA AVAILIABLE

Z15T0073
ZIGT0074
ZIGTO0J75
ZIGTO0076
ZIGT0077
ZI3T0078
ZIGT0079
ZI153T0080
ZIST0081
ZI3T0082
ZIGT0083
ZIGTOO08Y
ZIGTO0085
ZIGT0086
21GT0087
ZIGT0088
ZI5T0089
ZIGTO0090
ZI5T0091
ZIGT0092
ZIGT0093
ZIGTO0094
ZIGTO0095
ZI53T0096
ZIGT0097
ZIGT0098
ZI3T0099
ZI3T0100
2IGT0101
ZIGT0102

IGTO103
ZIGTO104

ZIGTO010S

ZIGT0106
ZIGTO107
Z21IGT0108
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FRROR
FRROR1

FINISH

RET REQ

n
IR R K-
oxXe

try rv

vy )

reg 'l

to
P
=

SPACE

CNTRLINF
R7,RFSLGTH
)

SYSTFM OVERHEAD AREA
E10,PREEOVHD

1

. IF NOT,

SET UP CCGNTKRCL INFORMATICON INTO OBTAINED AREA

EQU
L
rVC
L2

ST
SR
BM
XR
BaL
B
MvCe
LA
BC
ST
LA
B
SPACE
EQU

*

GET ADDR PF CCRE ALLOCATED

P6,LDDR

¢ (8,6) ,ADDR STORE CONTROL WORDS AT BEGINNING

6,8(C,6) ADD 8 BYTES FOR CONTROL WGRDS
CCMPUTE SUBSCRIPT

6,EEG6

6,2 SUBTRACT ADDRESS OP FIRST ARGUMENT

TRROK IF NTZGATIVE, RETURN

R15,R15

£15, DIV

FINISH

 (4,5) ,ECODE’ RETURN CODE-STORAGE NOT ACCESSIBLE

15,4 (0,0C) ERROR RETURN (RETURN 1)

15, RETURN

7,0(0,5)

R11,ZIFREE

RETORN

1
*

-CALLER REQUESTED TCO MUCH CORE, FPREE OBTAINED AREA AND

PASS BACK VALUE OF MAX AREA THAT CAN BE OBTAINED

PREEMAIN V,2=ADDR,SP=0

LA
L2
L

S

S
BNP

B

R15, 4 SPT ERROR CODE
10, FINISH
R6,LENA
R6, SYSOVHD
R6,EBIGHT
RETALL

DIV

ADJUST FOR CONTRL INFORMATION

ZISTO0109
ZIGT0110
ZIGTO111
ZIGTO112
ZIGT0113
ZISTO114
ZIGT0115

ZIGTO0116

Z2I5T0117
2I53T0118
ZISTC119
21670120
ZIGT0121
216T0122
ZIGTC123
ZIGTO124
ZIGTO0125
ZIGTD126
2I5T0127
ZIGT0128
ZIGT0129
ZIGT0130
ZIGT0131
2I6TC132
ZIGTC133
Z2I5T0134
ZIGT0135
ZIGT0136
ZIGT0137
2I5T0138
ZIGT013¢
ZIGTO140
ZIGTO14
ZIGTC 142
ZIGTO143
ZIGTO 144
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*==== RNJ

FREEOVHD

RETALL

SPARCE 2

TINES FOFR ZIGET sS======s===s=s=====s=s=s========z========z====

SPACE 1

EQUTINE TC GET ALL CORE AVAILABLE

£Q0 *

GZTMAIN VC,LA=GETALL, A=ADDR,SP=0

LT®  R15,R15
RZ ¢ (C,R10)
ABEND 102C,DUMP

SPACF 1

ROUTINE TO PREE SYSTEM OVERHEAD
EQU  *

FREEMAIN V,A=RESADD,SP=0

SPACE 1

ADJUST LENA FOR CONTROL INFORMATION
L R7,LENA

S R7,RESLGTH

ST ?7,LENA

BR R10

-ADJUST RFTURN REQ FOR CONTRL INPD
EQU  *

L R6,LENA

s R6,EIGHT

-CCMPUTE NUMBER OF DIMENSIONS
SRDA 6,32(0)

D 6,0 (4)

ER F10

SPACF 2

==== TNTEFY PCINT FCR ZIFREF =s=s=s==c=====z=====s===-===-s=-=s=s=c-co=s--========

CALL ZIFREE (A,*) WHERE,
A = ADDRESS CF MAIN STOPAGS TO BE FREED
* = ERROR RETURN STATEMENT NUMBER

ENTRY Z2I
BC 15

FRFE
¢12(9,15)

LC Xt71

ZIGTO145
ZIZTO146
ZIGTO 147
ZIGTO148
ZIGTO149
ZIGTO0150
ZIGTC151
21570152
ZIGTO0153
ZISTO154
ZIGT0155
ZI3TO0156
Z216T0157
ZI3T0158
ZIGT0159
ZIGT0160
ZIGTO0161
ZI5T0162
2IGT0163
ZIGTO164
ZIGTO165
ZIGTO166
ZIGT0167
ZIGT0168
ZIGTC169
ZIGT0170
ZISTO171
Z2IGT0172
2I5T0173
ZIGTC174
ZIGTO0175
ZIGTO0176
ZIGT0177
2IG6T0178
ZIGTO0179
2I5T0180

ITT
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eV
<

[

2o BN N

*3

DC CLT'ZIFRFT !
STH  14,12,12(13) SAVE REGISTERS.
PRCP 12
LR 11,15
USING ZIFREE,11
SR 15,15
TH C (1) ,X1800 TEST FOR RIGHT NO. OF ARGUMENTS
BZ ERRTR
L 2,00, 1) LOAD ADDR OF AREA TO BE PREEZD
LA 2,0(0,2) GET RID OF FIRST BYTE
s 2,EIGHT SUBTRACT 8 TO GET TO CNTRL WDS.
LA 6,5 LOOP 5 TIMES TO FIND CONTROL WORDS.
LA 7,1 R7= ADDRESS MODIPIER
ST 2,PEG2 SAVE INITIAL ADDRESS POINTER
L 2,REG2 LOAD INITIAL ADDRESS
AR 2,7 R7 = 1,2,4,8, OR 16
MVC  TEST(4),0(2) PREPARE TO TEST (WOKD BOUNDARY PROB)
C 2,1EST CHTCK POR CORRECT ADDRESS
BE REL YONU FOUND IT!
SLL 7,1 TRY AGAIN-MULTIPLY R7 BY 2
BCT  6,L0CP
LA 15,4 (0,0) ERROR RETURN (RETURN 1)
B RETURN
TRANSFER TO FGRTRAN TRACEBACK ROUTINE
MVC  ISN+2(2),2 (14) PICK UP INTERNAL STATEMENT NUMBER
LA 1,PLIST
L 15, IBER
BALR 14,15
L 3,4(0,2) R3= NO OF EYTES TO BE RELEASED

STM 2,3, ADDK

FREEMAIN V,A=ADDR,SP=C

OPEN  (SNAPDCB, (OUTEUT)) FOR DEBUGGING PURPQOSE

SNAP DCB=SNAPDCER, ID=2,SDATA=(CB) ,PDATA=REGS DEBUGG
CLCOSE (SNAPDCB) FOR DEBUGGING PURPOSE

®QuU *

ZI1GT0181
ZIGTO0182
ZI5TO0183
ZIGTO0184
ZI5T0185
ZIGT0186
21670187
Z1GT0188
ZI3T0189
ZIGT0190
ZI5T0191
2IGT0192
ZIGT0193
ZIGTO0194
ZIGT0195
ZIGTO0196
ZIGT0197
ZIGT0198
ZIGT0199
21570200
2IGT0201
ZIGT0202
ZI1GT0203
2IGT0204
21570205
ZIGT0206
ZIGT0207
ZIGTC208
ZIGT0209
2IGT0210
ZIGT2211
ZIGT0212
Z2IGT0213
ZIGTO0214
2IGT0215
ZIST0216
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EOJ

*NAPDCB

ak
&

PLIST
ISN
LENGTH
ORGLGTH
ADDR
LENA
REG2
REG?
REGE
EIGHT
ECODE
TEST
IBER
ZEROD
CNE
RESADD
RESLGTH
GETALL

SYSOvVHD

EQU
L

L
LA
nvI
BCR
DCB

DC
DC
DC
DC
DC
DC
DS
bs
DS
DC
DC
pC
DC
LC
DC
DC
DC
bC
DC
DC
END

x
14,12(13)
R1,ADDR

2,12,28(13)
12(13) ,X'FF?

15,14

RETURN

DSCRG=PS, RECFM=VEA, MACRF= (W) , BLKSIZE=1632,LRECL=125,

DDNAME=SNAPCARD

A (ISN)
F'CY
PO
FO?
PO
FeO?

1F

1F

1F

Pe g’
F'-999¢
F'O'

V (IBERH#)
FeO?
Fe10
PO

FICH

FIC!

F*16384C0"

Fr10240°

FOR DEBUGGING PURPOSE

INTERNAL STATEMENT NUMBER

LENGTH OF STCRAGE REQUESTED. (MIN)
LENGTH OF STORAGE REQUESTED. (MAX)
ADDRESS OF STORAGE ALLOCATED
LENGTH OF STORAGE ALLOCATED

ADDR. OF DUMMY VARIABLE (ARG1)
ADDRESS OF AREA TC BE RELEASED

STAFTING ADDR. OF DYNAMIC CORE ALLOC

ERROR CGCDE
TEST WORD
ADDRESS OF FORTRAN TRACEBACK ROUTINE

21570217
ZIGT0218
ZIGT0219
21670220
ZI16T0221
21GT0222
2I5T0223
ZIGT0224
2IGT0225
ZIGT0226
ZIGT0227
ZI5T0228
2IGT0229

Z2IGT0230

2IGT0231
2I6GT0232
ZIGTC233
ZIGTO0234
2IGT0235
21IGT0236

.2IGT0237

ZIGT0238
ZIGT0239
ZIGTO240
ZIGT0241
ZIGT0242
Z2IGTI243
ZIGTO244
ZIGT0245
ZIGTO246
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APPENDIX B
LISTING OF INPUT FOR BWR TEST PROBLEM



w v

NN

1.0E-06 1.CE-02 TP570001

1 1 1 1 ' TP570002
1.0E-C6 .32C4E-1D : : TP570003
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1 TP570004
TP570005

5 5 .5 5 5 5 5 5 5 5 TP570006
TP570007

5 5 5 5 5 5 5 5 5 5 TP570008
TP570009

3 3 3 3 3 3 5 5 5 5 TP570010
TP570011

3 3 3 3 3 3 4 5 5 5 TP570012

' TP570013

1 1 1 1 2 2 6 6 5 5 TP570014
TP570015

1 1 1 1 2 2 6 6 5 5 TP570016
TP570017

1 1 1 1 1 1 3 5 5 TP570018
TP57006179

1 1 1 1 1 1 3 3 5 5 TP570020
TP570021

1 1 1 1 1 1 3 3 5 5 TP570022
TP570023

B 1 1 1 1 1 3 3 5 5 TP570024
TP570025

1 1 1 1 2 2 3 3 5 5 TP570026

’ TP570027

-1 -1 -1 -1 -1 -1 -1 =1 -1 -1 TP570028
TP570029

: TP570030

15.0 15.0 15.0 15.0 15.0 TP570031
15.0 15.0 15.0 15.0 TP570032
15.0 15.0 15.0 15.0 15.¢C : TP570033
15.0 15.0 15.0 15.0 TP57C034
0.0 0.0 .0 TP570035

0.0 0.0 0.0 TP570036
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1.255 .0337075 .02533 .004602 « 211 . 1003211 n.0 <1091 TP570037
1.268 «0349778 « 02767 .004609 <1902 .07048902 0.0 .08675 TP570038
1.259 .0342979 .02617  .004663 . 2091 . 0834609 0.0 «1021 TP570039
1.234 «0352954 .02805 ' .00u4668 «1935  .06553935 0.0 .08792 TP570040
1.257 0482691 .04754 0.0 «1592 «01912592 0.0 0.0 TP570041
1.259 .0342979 «02617 «00u663 « 2091 . 0834609 0.0 «1021 TP570042
9 9 v ' TP570043

1 2 3 4 5 6 7 8 9 TP57004u

1 2 3 4 5 6 7 8 9 ' TP570045

1 5 2 10 TP570046
100 .01 TP570047
300 .001 TP570048
600 .0005 TP570049
200 .002 TP570050
100 .01 TP570051
3.33338-083.3333E-06 TP570052
. 0054 .0654 TP570053
«001087 1.35 TP570054
2 6 0.cC 2.0 0.0 -.010116 TP570055

3.83E-11 3.034E-03 300, TP570056
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