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ABSTRACY

This four-volume final report is concerned with Phase Il of
the DOE/JPL project "RF Model of the Distribution System As a
Communication Channel." An earlier Phase I effort was concerned with
the design, implementation, and verification of a computerized model
for predicting the steady-state sinusoidal response of radial (tree)
configured distribution feeders. That work demonstrated the feasi-
bility and validity based on verification measurements made on a
limited size portion of an actual live feéder. The Phase II effort
is concerned with 1) extending the verification based on a greater
variety of situations and network size, 2) extending the model capa-
bilities for reverse direction propagation, 3) investigating para-
meter sensitivities, 4) improving transformer models, and 5) investi-

gating procedures/fixes for ameliorating propagation "trouble spots.”




PREFACE

THIS VOLUME CONTAINS LISTINGS OF SOURCE
PROGRAMS AND SOME ILLUSTRATIVE EXAMPLES OF VARIOUS
ASCII DATA BASE FILES. THE LISTINGS ARE GROUPED
INTO THE FOLLOWING CATEGORIES:

MAIN PROGRAMS
SUBROUTINE PROGRAMS

1LLusTRATIVE ASCIT DATA BASE rFiLes

WITHIN EACH CATEGORY, FILES ARE LISTED ALPHABETICALLY.
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ORIGINAL PAGE 1S
OF POOR QUALITY
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AZDIVEEN nas15/%1 23156 P
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MN % THIS PRNOSRAM GEYERPATES AFPRYLIT TYPE FORMATTED FILES

12N x TAILORED Tn PSERG '.04DS INVAOLVIMNG TUSEE DWASE TR ANGFEORUEDS

137 * AND TURET PHUASE 0LEN NDELTA TRANSFORMERS WHOSE ADMITTANCE

4N % MATZIY IS Tw9 8 TaAn, NAOTE THAT THE USER WILL 4AvVE T

950 * RENAME NJFILE i PRNOPER AFPRYLIJ NAME

s TalR NOCTE TYAT AS 7 ... PRNGRAY NOW STANDS IT DOES NOT TREAT NECH=2
NTO * AS A 2¥2 MATRIX, RATHER AS A 3X3 ASSNCIATED RY AN NPEN DELTA
NN * TYPLIED RY NECN=2

N * THIS PROSRAM IS To RE CONSIDERED TEMPNORARY AND NOT

1nn * POLISH=ED,

[RIa R NOTE THAT THE ADMITTANCE MATRICES ARE TESTED

120 * FOR PHYSICAL REALIZARILITY (POSITIVe REAL TEST)

130 *» WITHs

140 * [STAT=N2n 2X¥2 DETERMINET NEGATIVE

15N % ISTAT=3NN  3¥3 DETRRMINRT MNEGATIVE

180 % KAT[N=(2*RR+AR) /4R

170 1IN FORVAT (V)

1 8n 11 FORVAT(I4,3Y,3(1PE9,.2,3X))

T 12 FORYAT(14,215,4Y,70n7,15,4Y,707 ,4Y /N’

2M 13 FORMAT(2TPRI NECO,ISTAT, AP ,RR RATIN=Z,14,1%,15,IP3EIN.2)

21n CHARQACTER INFILE*#Q, OUFILE#*9

220 DATA Z/0./

23n 711 NASTRK

24n 50 PRINT,/ENTER MINFILRs" AND) WOUF[T Sgus

25N READ, INFITE,OUFILE

260 CALLL CPENF(21,INFILR)

270 CALL OPENF(22,0UFILE)

23n WRITE (22,11 )1 000

2m WEITE (22, 11)101n

Inn ILINE=1Nn2N

31N 1" CONTINUE

320 [STAT=N

33N READ(21,10,END= 0NN IPRL NECO, AR, AT, BR,RI

34n MRITE(22,12)I.INE,IPRL,3,NECO

350 LINE=LINE+IN This program is provided as
360 WRITE (22, 11 )L.INE a convenience for generating
370 LINE=LINE+10 AFPRYijk files when the 3X3
380 WRITS(22,11)LINE, AR matrix admittance is balanced.
3 LINE=LINE+IO See file R1 which has been
amn WRITE (22,11 )LINE, Al transferred by this program
41n LINE=LINE+IN into file R2.

420 WRITE(22,11)LINE

43n LINE=LINE+!N

a4an IF(AR.LT.Z)ISTAT=1

45n IF((AR*AR=RR*BR).LT.Z)ISTAT=ISTAT+20

450 IF(NECO.EN.3)GOTO20N0

470 TF(NECN,NE,2)STOP

430 * 1.OGIC FOR NECO=2

4™ WRITE (22, 11)L INE,RR,AR
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560
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710
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ORIGINAL PAGE 1S
OF POOR QUALITY

T INE=][ [NE+IN
ARTTZ(22, TILTIME R AT
I IME=t INZT+IN
WP TT=(22 1L TR
LINE=I INE+IN
WRITE (22, 11)LINE 7,24 2
LINE=[ INE+IN
WRITE(22,11)LINE,Z, 2.2
GOTO3IND
CONTINUE

[.OGIC FOR NECO=3
ARITE(D22, 111 INE,8R,AR
[LINF=I.INE+IN
WRITE(P2, 1L INE,RT AL
LINF=[ INR+I1
WRITE (22, 11)1 INE
[LINE=[ INE+IN
WRITE (22, 11 LINE,RR,RR, AR
LINE=[INE+In
WRIT= (22, V1)1 INE,RI,RT, Al
IF((AR*%34RR*8BR*{2 , #RR=3,%4AR)) . I T, Z)ISTAT=ISTAT+3N
LINR=LINE+IN
WRITE(22,11)LINE
LINE=LINE+IN
IFC(ISTAT.GT.NIPRINT 13,IPRI,NECO,ISTAT,AR,RR, (2.#82+AR) /AR
GOTNO1 NN
PRINT,ZENOF REACHED ON 2, INFILE
BRACKSPACE 22
ENDFILE 22
PRINT,2OUTPUT FILE IS CALLED <, 0OUFILE
PRINT, “TYPE CR T0O CUGNTINUE~Z
READ, I
CAI.L DETACH(21,ISTAT,)
CALL DETACH(22,ISTAT,)
IF(I1.EQ.N)GOTNO5N
PRINT,”RATIO=(2%*BR+AR) /AR’
STOP
END
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ORIGINAL PAGE |9
OF POOR QUALITY

RRRERRCRER A ARRRARLERRRRRRR RSP RGN SRS o g2 I I s T 0 3469 96 90 40 9% 329

DHaKIMS1 04/08/81 3:00 PM

RAXXRRRBERR AL AR LB R PR AREPLPZE AR OR ARV LSRG AR RS RBL LR RRERRRRARARARARRRRRR

010
020
030
040
050
060
070
080
090
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290

THIS Q60 PRIGRAN COWPUTES THE TRTAL SUMCEP OF EACH TYPE OF
DISTRINUTIOH TPAMSFCR-EY FOUND 1% A FMET!CRK FILE
(IN TRIS CASE CMwrIlSe). ALOS IT CCMPUTES THE TNTAL
CONLT ECTED T LCAD (FOR TTY EQUAL TO KVA) AND THE

* TOTaL CUMMYLATIVE LENGTH OF THE FEECER [N METERS®*10
10 FCRitaT (V)

CALL 2PENF(114'DhwKIMNSK3Y)

READ(11210)M1eN2

200 READ(L1o1C 4ENDZ999) N1 M2 eNI NG MG 64T NBWNTTY
IF(NTTYLEQe05) 10831051

IF(NTTYeEQe10)110=110+1

[IF(NTTYeEGa1S) 11521151

IFINTTYEQ425)[25=2125+1

IF(NTTYWEQe40)140=2140+1

IF(NTTY«EG450) 15031501

NTOT='!TOT+MNTTY

NLEN="ILEN+N7

GOT0220

999 CONTINUE

PRINT+*[05=¢,105

PRINT4*110=,110

PRINT *Ils=*,]15

PRINT 0 [25=¢,125

PRINT,0140=,140

PRINT+*[50=*,150

PRINT *NTOT=*,NTOT

PRINT o *NLEN=® 4 NLEN

STOP

END

* ¥ ¥ %
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FEEDPUSS

RRRRERRRRIRARAERARRRARRRREARRRRERRRRRRRRRIRRRRARRARARRRRRARRARRRARRBRRNER

ORIGINAL
OF POOR

PAGE 1S
QUALITY

HERRRRARRARBRAERABRPRRRRERRRRRRARRRRRARRRRRRRARRRRRRRRRRRRRARARRRRERRR R

04/10/81 3:05 PM

0010##% RUMNH #sFEEDPUHS (ULIB+CORE=30K)LIBRARY4}
0020#*#L IBRARY/IMSL+RILIBRARY/OLDTSLIBR
THIS VERSION DIFFERS FROM FEEDPUS] IN THAT:

0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
0151
0152
0153
0154
0155
o156
0157
0158
0159
0160
o170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0500
0310
0320
0330
0340
0350
0360
0370
0380
0390
G400

»

LR B R BE BE B 2B R BE B BF b 2k Bk Nk BE IR BR BE BE 2% BN IR Ik Bk BE Bk 2R B Bk IR b IE BE Jb B BE BE B IR 2% B IR B B

1)USER 1S GIVEN OPTIONAL CHOICE FOR SELECTING JASM CODES

2)ELIMINATES FIRST OF DATA RECORD PAIR

3)USES A DRIECTORY VECTORIDIR TO STORE RECORD
NUMBER VS LTYP TO CONSERVE CORE AND SPEED GENERATION,
SEE END OF LISTING FOR DESCRIPTION OF STRATEGY

4)UPPER AND LOWER LIMIT TESTING IS MADE ON EACH ELEMENT
OF THE Z AND Y MATRICESe NOTE THIS MODIFICATION
ASSUMES THAT LTYP.GT.900 IMPLIFS UG CABLE

5) INCLUDES READING FROM ZYDAFILES FREQUENCY FREQK IN KHERTZ

AND WRITES 1T INTO DPUFILE HEADER RECORDS

6) INCLUDES ABSOLUTE AND RELATIVE MODAL PROPAGATION
SPEED CALZULATION IN OPTION &

7)PROVIDES L3ER WITH OPTION ON MAXIMUM FILE SIZE

8)ELIMINATES MANY UNUSED VARIABLES IN DPULIJKN FILES

9)USES LREC (REC™D SIZE) TO AUTOMATICALLY SELECT
APPROPRIATE NUMLER OF RECORDS TO CONTAIN THE
DIRECTORY ARRAY ]D{R,
USED FOR THIS PURPOQSE,

10)EXPECTS SYSTEM TO GROW AS NECESSARY., RANDOM
BINARY FILE NOT TO EXCEED MAXIMUM USER SPECIFIED

LIMIT,

NRCD IS THE LAST RECORD

NOTE THAT ANY SUBSEQUENT REVISIONS SHOULD NOT RESEQUENCE

SO THAT COMPARE OPERATIONS MAY BE USED TO DETERMINE DIFFERENCE
THIS MAIN PROGRAM CONSTRUCTSe MAINTAINS AND IF DESIRED LISTS

THE DATABASE PER UNIT FILE DPULIJKN WHERE
LI=IFRE= FREQUENCY CODE
J=ITMP=TEMPERAIURE CODE
K=[RHO=EARTH CONDUCTIVITY COOE
N=]ASM=ASSUMPTION CODE
NOTE ON DPULIJUKN DATA RECORD FORMAT
«TYP EVEN DENOTES FEEDER+SECONDARY CUNDUCTORS
LTYP ODD DENOTES FEEDER ONLY.
IT WILL BE REQUIRED THAT NUMS=0=NEUS FOR LTYP QDD,
POLICY ON REVISIONS:

ANY DATA RECORD WITH INVALID DATA WILL BE DENOTED BY LTYP.LT.O
ANY DATA ON INPUT FILE WHICH IS TON REPLACE GIVEN LTYP DATA

MUST HAVE

1) INTERNAL IREV=}
2) INPUT IRVIZ1,0R,DPU LTYP,LE.O
NOTE THAT A OPU LTYPz0 INDICATES NULL DATA

POLICY ON [FRE.,

1TMP,

IRHO

FROM TERMINAL

SPECIFICATION

SOMEWHAT ARBITRARILY WILL ASSUME THAT IFRE.ITMP.IRHO
WILL ALWAYS BE SPECIFIED BY THE USER, THE IMPLICATION
1S THAT [OPT2243 ONLY THE PERTINET (CORRESPONDING

TO IFRE+ITMP,IRHO) DATA WILL BE ACCEPTED FROM THE

INPUT FILE
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FEEDPUSS OF POOR QuALTY

0410 » NOTE THAT THIS PROGRAM USES NON SYSTEM FORMAT FOR RANDOM
0420 = BINARY FILES BECAUSE THE CRDC 605 SYSTEM HAS SOFTWARE
0«30 # ERROR WHICH FOR SOME UNKNOWN REASON WILL NOT ALLOW

0440 » STANDARD SYSTEM FORMAT

0450 10 FORMAT (V)

0460 11 FORMAT(I4+1015)

0470 12 FORMAT('CHECK ON DEGREE OF ORTHOGONALITY OF S*)

0480 13 FORMAT('LTYP=2'4214)

0490 14 FORMAT(A3+12+311,4A1)

0500 15 FORMAT(*IFREVITMPIRHOZ® 4]44215)

0510 16 FORMAT(*TYPE CR IF 0OK*)

0520 18 FORMAT ('RELE DPU'+124311,4A1)

0530 19 FORMAT('LTYP INVALIDATED=',215)

0540 20 FORMAT('LTYP='9I34' IERRZ?4JGe' 2('sIle%etslle?)z?41P2EL16,8)
0550 21 FORMAT('LTYP=2'4I3¢* IERRz"elhe? Y('olle"e'sIle?)=?41P2EL16,8)
0560 22 FORMAT (AB+AL)

0570 23 FORMAT('OUTPUT FILENAMES',A9)

0580 24 FORMAT('INPUT FILENAMEZ',A9)

0590 25 FORMAT (YIFREZ" o12¢5X0*ITMP2 4 I145Xe*IRHO= Y ol145XeTASME? 71,
0600 & SX+*'FREQ=?4]1PE13.T)

0610 26 FORMAT (*1ASMz*,12)

0620 27 FORMAT (Al)

0630 28 FORMAT ('*HEADER RECORD OF FILE '+A8/* IFRE ITMP [RMO IASM ¢,
0640 & *NRCD LREC NTYP NDIM IREC DATE TIME FREQUENCY?")
0650 29 FORMAT (1444154160 15¢144154A10¢FT02¢1PEL6LT)

0660 31 FORMAT (*LTYP2? 4 1SeSXe'NECO=t4I1 45X s *NTOTZ?¢I1e5Xe'NUMF="* 411,
0670 {2 SXe'NUMS=® 411 e5Xe *NEUSZ 4l 145X *NEUF2?,11)

0680 32 FORMAT(*SUM OF EIGENVECTOR CURRENT COMPONENTS?®)

0690 33 FORMAT(*COULD NOT DETACH FILE"+Al0+* WITH STATUS =9,13)

0700 34 FORMAT (*CHECK ON DEGREE OF ORTHOGANALITY OF Q)

0710 35 FORMAT(*ASSUMPTION CODES+*S12+' WILL BE PROCESSED")

0720 36 FORMAT(*TYPE TOTAL NUMBER OF CODES FOLLOWED BY SINGLE DIGITS')
0730 37 FORMAT (*NUMBER OF RECORDS=z*¢J4+/*DIRECTORY CONTENTS?')

0740 33 FORMAT(10(214+2X))

0750 39 FORMAT (A6+'2? 4 1PEB,1+ABs "2 4EB.])

0760 40 FORMAT('LIMIT FILENAME=z',A9)

0770 41 FORMAT(*ZYDA'e1202114%3")

0780 42 FORMAT('LTYP ZRIIM] ZR1IMA Z11IM] Z11IMAY,

0790 & ¢ ZRIUM] ZRT1JMA Z11UM] ZITJMAY,

0800 (3 ' YIIIM] YITIMA YI1JM] YITJMAY)

0410 43 FORMAT(I4+1P12E9,1)

0820 44 FORMAT (*FREQUENCY [N HERTZ3*(1PEL16,T)

082l 45 FORMAT('DPU MAXIMUM SIZ2Ex*e]4e* BLOCKS CORRESPONDING TO ¢,

0822 & 'APPROXIMATELY': 18, LTYPES')

0823 46 FORMAT(*IF OKAY TYPE CRe ELSE TYPE DESIRED MAXIMUM SIZE IN BLOCKS®')
0830 COMPLEX Z1(949)+20(949)45(949) 251 (9+49)+DL(9)

0840 COMPLEX Y(949)+eY0(949)

0850 COMPLEX SAL(9¢9) 95A2(9+9)45A3(949) +5A4(9+9) +SA5(9+9) +5A6(949)

0860 COMPLEX ZERO+SV(9) +SUMZEWYE

0870 DIMENSION IDIR(900; +ITEMP(900)

0880 DIMENSION WKAREA(200) +ICBUF (5) +IFILEF(5) ¢ [ASMV(5)

0890 CHARACTER DPU#3 «FNAMS®#9 ¢ INFILE#9+STRING# 14 +NAME®G+LIFILE®9
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FEEDPUSS

0900
0910
0920
0930
03«C
0950
0960
0970
0980
0990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1150
1160
1180
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
16430
1440
1450

* %8 %%

101

102

110

ORIGINAL PAGE 18
OF POOR QUALITY

CHARACTER OQUFILE®9 NDATE#B CVRS FEEDPURSL +FIIAME®S
DATA JASM/4/e]ASMV /4404040407 eLUINP/IL,
DATA IFRE/10/¢IRHO/4/ s 1TMP/6/eLREC/210/NRPT/ 1/ 1ASMAX/ ]/
DATA DPU/'CRYY/
DATA LEX]/9999/+IHUN/100/+1THO/10007/NDIM/9/4MDIM/S00/
DATA ITETE/1010/+Nw/200/+IONT/120/
DATA [CBUF/2+041004140/¢1FILEF/5%#0/ +«NAME/'FEEDPU?Y/
DATA [OUT/3/+1INP/O/+OQUFILE/'OUTFILELS "/
DATA LIFILE/'FEEDLIMTI Y/
DATA 2ERO/(0e20e)/4RZERO/04/+XB1G/14E20/
DATA ZOIIRL/3eE=3/4201IRH/24E=2/
DATA ZOI1IL/4eE=2/420111H/24E=1/
DATA ZO1JRL/4eE=3/+4201JURH/T4E=3/
DATA 201JIL/1eE=27¢201JIH/B4E=2/
DATA ZUIIRL/4eE=3/+ZUIIRH/84E=3/
DATA 2UII1IL/4eE=2/42UI11IH/TeE=2/
DATA ZUTJRL/4eE=3/ 42Ul JRH/54E=3/
DATA 2UIJIL/4eE=2/42UlJIH/6eE=2/
DATA YOIIIL/2eE=T/+YOlIIH/]1oE=b/
DATA YOlJIL/2TeE=T/sYOIJIH/=b6eE=9/
DATA TP1/6,2831851/+CLIGHT/2.397925E8/
DEF INE ASF
IFCF{I)=]ASMV(])el0
CALL FPARAM(1+IONT)
CALL DATIM(NDATETIME)
[ICBUF (2)=12#_REC/320
PRINT 15«IFREsITMP,IRHO
PRINTG'TYPE 1 IF INCORRECTe=1 TO EXIT OR CR IF OK’
READ 1]
IF(1)7000+1104102
PRINT 15
READJIFRE«ITMPIRHO
GOTO100
CONTINUE
CALL NASTRK
ENCODE(INFILE+41) IFRE+10004ITMP,IRHO
CALL YASTRK
IBUi=0
ILP=]
USER TYPES IE CR TO ESCAPE
TO INITIATE LTYP RECORD INVALIDATION
TO BUILD/REBUILD FROM SCRATCH
ADD TO EXISTING FILES INCLUDING REVISION
TO PRINT DOCUMENTATION
PRINT4*TYPE 0~ESCAPE +1=CANCEL 42-BUILD/REBUILD+3~ADD/REVISE +4=PRINT
READ,IOPT
IF(IOPT,NEL2)GOTO190
PRINTG'TYPE 1 FOR LIMIT CHECKING OTHFRWISE A CR!?
READVILIMIT
IF(ILIMIT.EQWs0)GOTO190
PRINTG'TYPE | TO SPECIFY QUTPUT FILE TO CONTAIN LIMIT CHECK RESULTS
PRINTV'OTHERWISE A CR FOR TERMINAL OUTPUT!

S WN—-O
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1460
1470
180
1490
1500
1510
1520
1630
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1815
1820
1830
1840
1850
1860
1870
1880
1890
1900
190S
1910
1920
1930
1940
1960

120

130

170
180

190

202

203

204

ORIGINAL PAGE |5
OF POOR QUALITY

READ]
IF(1.€EQ2,0)G0TO170
PRINT «0O«LIFILE
PRINT 18
PEADWI
[F(14EG.0)GOTOL130
PRINT «O
READWLIFILE
G0TO120
LULIMT=3)3
CALL OPENF (LULIMTSLIFILELISTAT)
IF(ISTAT.NE,O)CALL ERRSTTINAME+130.LULIMT4ISTAT.O0)
PRINT'OPENED FILE 'oLIFILE
GOTO180
LULIMT=C6
CONTINUE
WRITE(LULIMT 439} %201IRL «20IIRL 201 ;RH"4ZOI11RH
WRITE(LULIMT439)'2011IL"+2CTITIL 2011 H*4ZOITIH
WRITE (LULIMT439) '201JRL* +201JRL*'Z01JRH*+201JRH
WRITE(LULIMT30) *ZOTUILY 4201010 2CIUIH"+Z01UINH
WRITE(LULIMT439)t2UITRLY y2UIIRL*2UIIRH? 42U] IRK
WRITE(LULIMT ¢39) *ZUTTIL® JZUITIL«?ZUITIH¢ZUITLIH
WRITE(LULIMT39) "ZUIJRL* +ZUTJRL*ZUTJRH ' +ZUJJRH
WRITE(LULIMT +39) *ZUTJIL  +ZUTJIL«ZUTUTHY »ZUTJIH
WRITE(LULIMT30)'YOITIL 4 YOIIIL*YOIIIH*4YOIIIH
WRITE(LULIMT439) *YOIJILY +YOLJIL4*YOLJIH W YOIJIH
CONTINUE
IF(IOPTeLTe0eORsIOPT.GTe4)GOTOL10
IF(IOPT.EQ.0)GOTOL00
IF(10PT.EQ.4)GOT0202
PRINT *TYPE 1 FOR D[AGNOSTICS?®
READIDIA
IF(IDIAWNEL.1)GOTO210
PRINTW*TYPE 1| FOR TERMINAL OQUTPUT?
READs!
IF (] +NEL0)GOTO210
LUQUT=32
READ NAME FOR QUTPUT FILE
PRINT 23.0UFILE
PRINT 1¢
READ1
IV (1.EQN)GOTO205
DETACH OUTPUT FILE IF OPEN AND NEW FILENAME BEING OPENED
IF(IOUT.EQ.0)G0T0204
CALL DETACH({LUOUT+ISTAT)
IF(ISTATONELO)PRINT 33,OUFILEISTAY
I0UT=0
CONTINUE
PRINT 23
READ+FNAME
ENCODE(QUF JLE+22) FNAME,* 3!
GOT0203

1-7
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1970 205 CONTINUE

1980 IF(IOUT.EQe11G0TO220

1990 CALL CPRENFILUCUTWOUFILESISTAT)

2000 IF(ISTAT NELOICALL ERRSTTINAME«205+LUQUT«ISTATI0OUT)
2010 PRINT,*OPENED OUTPUT FILE='CUFILE

2020 I0UT=]

2030 GOT0220

2040 210 LUOUT=s
2050 220 CONTINUE

2060 IF(I1INP.EQ.0)GOT0O221

2070 CALL DFTACH(LUINPISTATs)

2080 IF(ISTATNELO)PRINT 33,4INFILE+ISTAT
2090 1INP=0

2100 » DEFINE INPUT FILE FOR [0PT=2.3

2120 222 PRINT 244INFILE

2130 PRINT 16

2140 READ1

2150 IF(1e4EQe0)GOTO225

2150 PRINT 24

2170 READ+FNAME

2180 ENCODE(INFILEs22)FNAME* 35

2190 GOT0222

2200 225 CONTINUE

2210 CALL OPENF(LUINP,INFILE+ISTATa1le0s1)
2220 IF(ISTATNELO)CALL ERRSTT(NAME +225.LUINPJISTATO0)
2230 I1INP=)

2240 240 CONTINUE

2250 = DEFINE ASSUMTION CODES FOR IOPT=1e243
2260 IF(IOPT,EQee)G0TO250

2270 PRINT 3S+(IJASMV(I) . I=1s1ASMAX)

2280 PRINT 16

2290 READ I

2300 IF(1.EQ.0)GOTO250

2310 PRINT 136

2320 READ+IASMAY  (IASMV (1) s 121« TASMAX)

2330 GOT0240

2340 » NOW THAT INFILZ AND QUFILE HAVE BEEN SPECIFIED
2350 = BRANCH TO APPRQOPRIATE OPERATION

2360 250 GOTO(1000+20004300044000)410PT
2370 1000 CONTINUE

2380 » LOGIC FOR INVALIDATING/CANCELLING LTYP DATA RECORD PAIRS
2390 » ADOPT POLICY TO MODIFY ALL POSSIBLE FILESs NOT THOSE
2400 # WHICH ARE SPECIFIED AT THE MOMENT VIA [ASMV(I)

2410 » SET FLAG FOR LOGIC OF COMPARING NTYP

2420 INTYP=]

2430 D0 1076 [=141ASMAX

2440 [FC=z1+10

2450 » IF ALREADY OPEN BYPASS CALL OPENF

2460 IF(IFILEF(])4GT.0)GOTO1076

2270 » OPEN BUT DO NOT CREATE

2480 CALL NASTRK
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FEEFDPUSY

S ENCIOME (FRANYS lw) "DPUY G IFRE« LODD W I TMP  IRHD ] VY
ALY CALL YASTRY

ALY CALL i b nF A LETAT s L )

XN N S 'S SYSVRE IR L NEIRAN

ALY PRINT O CNASLE T O N DPUFILE W ISTATE Y (FNAS [ nTATY
Jan) QUTOL Vs

200  LOTO PRINTLYOPENED Y oFNAMY

ALR AV IMILEF DY e

ALY TV CALL RANSIZU(IFCWLRECH 1)

ALTTVER ) NOW A% A LoulCAaL CHECK READ HE ADFR AND COMPARE
calll READCIFCYDI Tl all ol delalfolael TolBel el VeaTEMPLFRED
Jals IF AL L aNE o IFREQOR QI eNE L TMP ORI A MELIRHOGOR I waNE o
2al0 b 1eORGIOGNE«LREC IR IAZNEJNDIMICOTOBOOD

seld 0O 071 J=2,18

2620 Kla(J=2) o RECe]

Je28 K2aMINO (] T=90 (gl o REC)

2a3D READ( . C*J) {ITEMP(KR) s J3K]4K2)

2als IFIK2EQe ]l T=e9)GOTQLIOT?2

Jas0 1071 CONTINUE
2ae% 1072 CONTINUL

2688 [FEINTYPLEQ DIGOTOL 0T

2aas DO 1073 U] ,17-99

2670 107 IOIR( NI aITEMP (L)

2al?% IRECa ]9

2880 NTYPa]?

cans INTYPs(

2490 Q0TOl07a

200 10Ta [P (19 NELJIREC) CALL ERRSTYI(NAME 410wyl o194 1RED)
2708 IFUITONESNTYP) CALL ERRSTT(NAME o 1OTA W1 7WNTYR)
2T\ DO 1078 Us1 NTYPa0Q

JT18 107N TFCITEMP(J) (NESIDIR(JY) CALL ERRSTT (NAMEW1OTo sl adoITEMY (UM
o708 107a CONTINUE

2180 PRINTLOYTYPE LTYP FOR DATA TQ BE CANCELLED®
27a0  107T? PRINT 1)

Al B V) READ W TYP

S TRO TP ALTYPEQa0)OLTOL 200

AR D] TFALTYP QLT IHUNGORGLTYPLGE I THOIGOTOLO Y
AN TFALTYPLEJNTYIIGOTOLIO?S

2a10 PRINT Z'LTYP EXCEEDS NTYYPa® NTYP

2ul0 Q0T010 TR

2330 » AT THRIS POINT READY TO CANCEL DATA

2ae0 1072 IRsIDIR(LTYP=99)

2a%0 DO 1100 13),5

2aad IFCIFILEF (1) EQe0IGOTON100

2ar0 1FCatel0

<Al CALL DPUFRW{IFCoIRGOWNDIMG T2 NoNTOT JNUMF JNUMS ¢NEUSJNEUF o
2890 [ 2eYe204Y0eS+S]DL)

2900 IFLI24EQeLTYRIGOTO) OB

2910 IFL12)108241084410808

2920 1082 TR (12 NEoi=LTYP))ICALL ERRSTT(NAMELLO0R24123LTYP 1w}
2930 122 TYP
2940 PRINTL*LTYP RECORD ALREADY CANCELLEDWFILE'.1?
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<9%0 GOTO109Q

2960 10B«w PHRINT'NULL RECORDWFILE'124LTYP

EQTO \’;\)TSKJQO

ACETY 108 PRINTL'OISIRENANCY IN FILE's124LTYR

2990 CALL ERRSTT(NAMELIO86124LTYP]w)

3000 1088 J2==1p

3010 CALL DPUFRW(IFCsIRW1WNDI'Aa12 eNaNTOT JNUMF JNUMS HEUSJNEUF o
3020 & Z2eY4204Y0eS4S14DL)

3030 1090 CONTINUE
300 1100 CONTINUE

3050 PRINT 19.LTYP

3060 GOTO107?

3070 1200 CONTINUE

3080 # AT THIS POINT GIVE USER CHANCE TO EXIT FROM THIS
3090 » PROCEDURE OF INVALIDATING LTYP RECORDS

3100 PRINTL*TYPE 1| TO CONTINUE INVALIDATION OF ANOTHER COMBINATION®
3110 READ]

3120 IF(1)10004110+1000

3130 2000 CONTINUE

3140 » BUILD/REBUILD FROM SCRATCH

3150 DO 2200 12145

3160 » POLICY IS TO RELEASE ALL DPU FILES WITH THIS GENDER
3170 IFC=1.10

3180 # MAKING SURE FOR ALL COMBINATIONS THAT FNAMS DEFINED
3190 CALL NASTRK

3200 ENCODE (FNAMS 4146) *DPU* 4 IFRE+10004ITUYP ¢ IRHO 143
3210 CALL YASTRK

3220 » IF FILE 1S OPEN GO TO RELEASE SEQUENCE

3230 IFCIFILEF(1)4GT,0)G0T02100

3240 # OTHERWISE ATTEMPT TO FIRST OPEN WITHOUT CREATING
3260 CALL OPENF (IFC+FNAMSsISTATe34101)

3270 » IF SUCCESSFUL GO TO RELEASE SEQUENCE

3280 IF(ISTAT.EQ,0)G0T02100

3290 » IF ISTAT=5 FILE DOES NOT EXIST

3300 [F{ISTATLEQ,.5)GOT02200

3310 » OTHERWISE EXIT

3320 PRINT 'DPU FILE AND STATUS=',IFRE+ITMP{IRHO+1ISTAT
3330 GOT07000

3340 2100 CONTINUE

3350 « RELEASE SEQUENCE

3360 CALL DETACH(IFC IS5TAT,)

3370 IF(ISTAT,EQ,0)GOT02110

3380 PRINT,'UNABLE TO DETACH DPUFILE 1ASM(ISTAT=*,I,ISTAT
3390 GOT07000

3400 2110 IFILEF(1)20

3410 CALL NASTRK

3420 ENCODE(STRINGe18) IFRE«1000¢ITMP 4 IRHO I 4"\ *

3430 CALL YASTRK

3440 CALL CALLSS(STRING)

3450 2200 CONTINUE

3460 & CREATE SEQUENCE

3461 2201 PRINT 454 ICBUF(3),4(320*[CBUF(3)/LREC) = 2
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3462

3463

3464

3465

3466

3467 2205
3470

3480 »
3490

3500

3520

3530

3540

3541 »
3550

3560

3570

3580

3590 2219
3600

3610

3620

3630 2400
3640

3641

3650

3660

3870

3680 3000
3690 =
3700 =
3710

3720

3730 =
3740

3750 »
3760

3770 =
3780

3790

3800

3820

3830

3840

3850 #»
3860

3870 13120
3880

3890

3900

3910 =
3920 3122

ORIGINAL FLTZ I3
OF POOR QUALITY

PRINT «6
READ W
IF(],E2.0)G0T22205
ICRUF (3=l §
GOTJ2201
CONTINUE
DO 2400 K=]1+1ASMAX
CREATE ONLY DESIRED FILES
[=1ASMV(K)
IFC=1ASMVIK)+l0
CALL NASTRK
ENCODE (FNAMS 414) 'DPU' s IFRE«10004ITMP IRHO,I 43
CALL YASTRK
NCTT ICBUF(1)=2s [Ee CREATING FILE ONLY IF IT DOES NOT EXIST
CALL OPENF(IFC+FNAMS4ISTATs34141CBUF)
IF(ISTAT.EQ.0)GOT02210
PRINT 4 '"UNABLE TOO CREATE DPUFILE IASM4ISTAT=t,1.ISTAT
GOT07000
CONTINUE
IFILEF (1) =1
PRINT+*OPENED ' FNAMS
CALL RANSIZ(IFCWLRECH])
CONTINUE
NTYP=99
NRCD=2+ (MDIM+1) /LREC
IREC=NRCD»1
18Ul=]
GOT03408
CONTINUE
ADD TQ EXISTING FILES INCLUDING REVISIONS
SET FLAG FOR LOGIC TO COMPARE NTYP
INTYP=1
DO 3200 I=1.5
PICK ALL POSSIBLE FILES
IFC=1+10
IF ALREADY OPEN BYPASS CALL OPENF
IF(IFILEF(1).GT.0)GOTO3122
OPEN BUT DO NOT CREATE
CALL NASTRK
ENCODE (FNAMS 414) *DPU' 4 IFRE+10004ITMPIRHO [ 43"
CALL YASTRK
CALL OPENF(IFC4FNAMS+ISTATs34101)
IF(ISTAT.EQ.Q0)GOTO3120
PRINT 4 "UNABLE TO OPEN DPUFILE+ISTAT=* FNAMS,ISTAT
STRATEGICALLY WILL NOT ABORT SINCE FILE MAY NOT EXIST
GOT03200
CONTINUE
IFILEF(I)=1
PRINT 4 *OPENED ' FNAMS
CALL RANSIZ (IFCWLRECH1)
NOW AS A LOGICAL CHECK READ HEADER AND COMPARE
READ(IFC'1)I1012el30164154164174184194CVTEMPFREQ

D . Ly s
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3925
3930
3935
3940
3945
3950
3955
3960
3965
3975
3985
3990
3995
4000
4005
4010
4020
4025
4030
«035
4050
4070
4080
4090
4100
4110
4120
4130
4140
4150
4160
4170
4180
4190
4200
4210
4220
«230
4240
4250
4260
4270
4280
4290
4300
4310
4320
4330
43640
4350
4360
4370

*

®
#*

*

* %

»

3123
3124

3130

3140

3150
3200

3408

3410

3412

3430

ORIGINAL PAGE i3
OF POOR QUALITY

IF (11 oNEelFREeORGI24NEQ ITMP ORI 3. NE,[RHO,OR4 144 NE
& [eORGIGANECLRECJORGIBNELMNDIMIGOTO6000
DO 3123 JU=2.15
Kl=(J=2)*LREC*]
K2z=MINO([7=99«(J=1)#_LREC)
READ(IFC*J) (ITEMP(K) +K=K]4K2)
IF(K2,EQel7=99)GOTO3124
CONTINUE
CONTINUE
IF{INTYP.EQ.0)GOTO03140
DO 3130 J=1417-99
IDIR(J)=ITEMP (J)
IREC=19
NTYP=17
INTYP=0
GOT03200
IF(194NE«IREC) CALL ERRSTT(NAME 4314041+1941REC)
IF(17,NE.NTYP) CALL ERRSTT(NAME+314141417NTYP)
DO 3150 J=14NTYP=99
IF(ITEMP (J) oNELJIDIR(J)) CALL ERRSTT(NAME 4315041 +JeITEMP (U))
CONTINUE
PRINTL*TYPE 1 TO ENABLE REVISICNS!
READSIREV
CONTINUE
AT THIS POINT USE SAME LOGIC FOR I0PT=2.3 WITH IBUI
FLAG AS CONTROLe NOTE THAT NTYP HAS BEEN ESTABLISHED FOR
EITHER CASE
REWIND LUINP
READ (LUINP 4 10+END=3900)LINUGLTYPLIRVI 411412413 4NTOT4NUMF,
& NUMS ¢ NEUS«NEUF 4 FREQK
NOTE FREQOK AS READ IS IN KHERTZs. WILL CONVERT HERE
FREQ=]THO®FREQK
XF(IDlA.NE.O.AND.ILp.EO.l)wRITE(LUOUTi“")FREQ
THE FOLLOWING LINU CHECK [S NOT NECESSARY
IF(LINUSNELITETE)CALL ERRSTT (NAME43410+ITETESLINUWLUINP)
IF 11412413 DO NOT MATCH SPECIFIED IFRE+IRHO.ITMP SEARCH FOR
NEXT LINU=LEXI=9999
IF (11 4EQelFRECANDI24EQeITMP AND13,E0.,IRHO)IGOTO3430
READ(LUINP,104END=9000)LINU
IF(LINUSNELLEXI)GOTO3412
PRINT,*NO MATCH?
GOT03410
CONT INUE
AT THIS POINT HAVE ACHIEVED A MATCH BETWEEN
USER SPECIFIED IFREWITMP,IRHO AND SIMILAR
QUATITIES READ FROM INFILE UPTO BUT NOT LTYP
IF(LTYP LT IHUNGORGLTYPGE.ITHO)GOT03480
THE FOLLOWING ARE THE ONLY CONDITIONS FOR WHICH
LTYP DATA WILL ALLOWED TO BE WRITTEN FROM
INFILE TO DPUFILE.
IF(IREV,EQel o ANDLTYPLENTYP,AND,IRVI.EQe1)GOT03500
IF(IREVeNE.1eAND(LTYPLGT NTYP)GOTO3500

1-12
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«380
%390
«400
“w6l0
«620
“630
44460
4450
4460
4470
44890
4490
4500
4510
4520
4530
4540
«550
4560
4570
4580
«590
4600
4610
«620
4630
4640
4650
4660
4670
4680
4690
«700
4710
4720
4730
4740
4750
4760
4770
«780
4790
4800
%810
4820
4830
4840
4850
4860
4870
«880
4890

> % % 5

*

»

3480

3500

3503

i et S o o

¢ ORIGINAL FA2Z2 15
OF POOR QUALITY

IF(IBUl.EQ,1)G0TO3500
IF(LTYPLGTNTYPIGOTO3480
[REV-TFRMINAL PERMISSION SEE LINE 2920
[RV]=READ FROM INPUT FILE
ALSO INCLUDED ARE THE FOLLOWING CONDITIONS
AHICH DEPEND ON READING DPUFILE TO GETY ITS
LTYP, WILL READ ONLY ONE+ ASSUME QTHERS SAME
READ(10«1ASMV (1) *IDIR(LTYP=99)) ]2
[F(12,LEeQeANDLTYPLLEJNTYP)GOTO3500
HAVING REJECTED THE CURRENT INPUT FILE DATA SE,
SEARCH FOR THE BEGINNING QOF A NEW SET
PRINT,*REJECTED SET WITH IRVIJWLTYP.IFRE+ITMP,IRHO="
PRINT 11+IRVISLTYPLIFRESITMP,,IRHO
GOT03412
CONTINUE
HAVE NOW DETERMINED THAT HAVE MET CONDITIONS FOR REPLACEMENT
OR ADDITION.
NOW READ 2 AND Y
I1=ITETE
ZRIIM[= XBIG
ZR1JMI= XBIG
2ZIIIMI= XBIG
2I1JMI= XBIG
2RIIMA==XBIG
ZRIJMA==XBIG
211IMA=-XBIG
ZI1JMA==XBIG
DO 3510 [=1.NTOT
DO 3510 J=1.NTOT
READ(LUINP410)LINUWZE
INSERTING LOGIC FOR LIMIT VALUES. NOTE LTYP,.GT.900 [MPLIES CABLE
ZR=REAL (2E)
Z1=AIMAG(ZE)
1ERR=0
IF(] ¢EQe¢JIGOTO3503
ZRIJMI=AMINL (ZRIJUM] 4ZR)
ZRIJMA=AMAX] (ZRIJMA 4 ZR)
ZITJMI=AMINL(ZI1UMIL21)
ZUIJUMASAMAXL(ZITUMALZI)
IF(ILIMIT<EQ.0)GOTO3509
IF(LTYP,GE«900)GOT03505
IF(ZR(LTeZOIJRL,ORGZReGTo 201 URH) IERR=IERRe1
IF(ZloelLTeZ0lJILeORZI«GTL,ZOIJIH)IERR=IERR*10
GOT03508
CONTINVE
ZRIIMI=AMINL (ZRIIM] +ZR)
ZRIIMA=AMAX] (ZRIIMAZR)
ZITIMI=AMINL(ZIIIMI2Z])
ZITIMA=AMAX] (ZITIMALZ])
IF(ILIMIT.EQ.0)GOTO3I509
IF(LTYP,GEL900)GOT(L3507
IF(ZR(LT4ZOIIRLOR(ZReGT,ZOIIRH) IERR=IERR+100

1-13
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4900 IF(2]1oLTe20111Le0R4Z14GT,20111H)ERR=IERR+1000
4910 G0TO3%08

G20 3505 IF(ZR,LTelZUlJURLeORGZRWGTZUIJRH) [ERR=]TERRZ
530 IF(;IN.TQZU‘JILOOR.ZIQGTQZUIJIH) IEPR:IEPQOZO
4940 GOTO3508

4950 3507 IF(ZRLTeZUIIRLOR4ZReGTZUIIRH) IERR=IERR+200
4960 IF(Z]eLTeZUITILoORGZI«GTo2UllIH) IERR=IERR+2000

4970 3508 IF(1ERR NEO)WRITE(LULIMT20)LTYPIERRIsJelE
4980 3500 Z(l.J)=ZE

4990 [l=]1+10

5000 IF(LINUSNE4I1)CALL ERRSTT(NAME+3510+LTYPJLINUCIL)
5010 3510 CONTINUE

5020 YIIIMI= XBIG

5030 YIluMl=z XBIG

5040 Y11IMA=z=XBIG

5050 YIlJUMAz=XB1G

5060 00 3520 [=1NTOT

5070 D0 3520 J=14NTOT

5080 READ(LUINP410)LINULYE

5090 [ERR=0

5100 = INSERTING LOGIC FOR LIMIT VALUESs NOTE LTYP,GT.900 IMPLIES CABLE
5110 I[F(REAL(YE) (NE,RZERQO) IERR=3000

5120 YI=zAIMAG(YE)

5130 [F(1.EQsJ)GOTO3511

5140 YITJUMI=AMINL(YITUMIWY])

5150 YITJMAZAMAXL(YTITUMAWY])

5160 IF(ILIMIT.EQ.0)GOTO3519

5170 IF(LTYP,GE.900)G0TO3512

5180 IF(YIoLTeYOIJILeORGYI«GT,YOIJIH) IERR=IERR+11
5190 GOTO3518

5200 3511 CONTINUE

5210 YITIMI=AMINL(YITIMIWY])

5220 YITIMA=AMAX] (YT 1IMALY]D)

5230 IFCILIMITCEQ.0)GOTQ3519

5240 IF(LTYP,GEL.900)GOT0O3512

5250 IF(YIoLTeYOIIILGORGYIGT,YOIIIH) IERR=IERR»12
5260 GOTO3518

5270 3512 IF(1.EQ.NTOT.AND4J4EQNTOT)GOTO3515

5280 IF(1eEQeleANDeJeEQ, L) YY=YI]

5290 IF(1.EQ4J)GOTO3516

5300 IF(JoEQNTOT4OReI+EQeNTOT)GOTO3517

5310 » ANY REMAING SHOULD BE ZERO

5320 IF(YI NE+.RZERO) IERR=IERR+113

5330 GOTO3518

5340 3515 IF(YI,LT.YY)IERRSIERR+]4

5350 GOTO3518

5360 3516 IF(YI NEoYY,OReYI«LT+RZERC) IERR=1ERR+15

5370 GOTO03518

§380 3517 IF(YI,NE.(=YY))IERRZIERR«16

5390 3518 IF(IERR(NELOIWRITE (LULIMT.21)LTYP+IERR+1+JWYE
5400 3519 Y(I+J)=YE

5410 I1=11+10

1-14
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5420
5430
5640
S450
S«60
56470
5480
5490
5500
5510
5520
§530
5540
5650
5560
5570
5580
5590
5600
5610
5620
5630
5640
5650
5660
5670
5680
5690
5700
5710
5720
5730
5740
5750
5760
5770
5780
5790
5800
5810
5820
5830
5840
5850
5860
5870
5880
5890
5900
5910
5920
5930

% % ¥ »

* % % ¥ % ¥ %%

3520

3521

3522
3523
3524

3530

o FON
GE w0
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IF(LINUSNEGIL)ICALL ERRSTT(NAME +3520+LTYP LINUWIL)

CONTINUE
NCw SAVE 2 AND Y FOR NTOT CONDUCTORS INCLUDING SECON.ACY
IF PRESENT. FOR SIMPLICITY OF DEBUGGING/CLARITY wliLlL ~HEAT
EACH DISTINCT COMBINATION SEPARATELY AT POSSIBLE EXPENSE CF
CODIMNG AND COMPUTATION
NOwW MAKE SOME TESTS

[F (NEUF ¢ NEoO«AND JNEUF (NE,1)GOTO8000

IF (NEUSWMNEOeAND 4 NEUSNE,1)GOT08000

IFINTOT LT« NUMFeNUMSeNEUS*NEUF)GOTO8000

IF(LTYP LT IHUNGJOR L TYPGELITHO)GOTOB000

[2=MOD(LTYP,2)

IF (124NEeOsAND JNUME ,NEL,0)GOTOB000

IF(12.NEsOLANDNEUS.NEL,D)GOTOB00O

IF (12,EQe0eAND<NUMS.EQ,0)GOTO8N00O

IF (NUMS .EQs 0« ANDNEUSNE,0)GOTO8000

IF (NUMS (NE e O AND 4 NUMS NE .2 s ANDsNUMS (NE.3) GOTO8000
PREPARE FOR WRITING BY FIRST CHECKING NTYP VS LTYP
FIRST CHECK TO SEE IF ATTEMPTING TO WRITE A
DUPLICATE LTYP, FORT 10PT=2 (IBUI=1) NEED ONLY
CHECK IDIR DIRECTCORY VECTOR, FOR I0PT=3
IN ADDITION NEED TO CHECK FOR NEGATIVE LTYP
IF IDIR INDICATES RECORD PRESENT., AT A LATER
DATE CHANGE REVSION LOGIC SO THAT IDIR CONTAINS
INFORMATION

IF(LTYP.GT NTYP)GOTD3521

IR=IDIR(LTYP=99)

IF(IRLLE.0)GOTO352}

READ(IASMV(1)+10'IR) 12

IF(I12¢GT«O)PRINT"WRITING RECORD FOR DUPLICATE LTYP='4LTYPs]2

CONT INUE

IF(LTYPLLTNTYP)GOTO3524

IF(LTYP,EQ, (NTYP+1))GOT03523

DO 3522 JUSNTYPel, LTYP=]

IDIR(J=99)==]

NTYP=LTYP

CONTINUVE
NOTE THAT IREC IS NEXT AVAILABLE DPU RECORD
BECAUSE MANY OPERATIONS ARE SAME WILL PERFORM IN A LOOP
USING SPECIAL LOGIC FOR EACH IASM

DO 3600 [=1,5
USE IFILE(I) LOGIC INSTEAD OF IASMV(I) OPTION SINCE
WANT TO MODIFY ALL FILES NOT JUST THOSE IN IASMVI(I)

IF(IFILEF(])+EQe0)GOT03600

IFC=1+10

CALL CMTCOP(Z+SA1sNTOT4NDIM)

CALL CMTCOP(YeSA2+NTOToNDIM)

GOTD(3530+3540435504356043570) 41

CONTINUVE
LOGIC FOR [ASM=]

NECO=NUMF +NUMS+NEUF
IF SECONDARY AND FEEDER NEUTRALS ARE EACH PRESENT.

B o
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5940
5950
5960
5970
5980
5990
6000
6010
6020
6030
6040
6050
6060
6070
6080
6090
6100
6110
6120
6130
6140
6150
6160
6170
6180
6190
6200
6210
6220
6230
6240
6250
6260
6270
6271
6280
6290
6300
6310
6311
6312
6313
6314
6315
6316
6317
6318
6320
6330
6340
6350
6360

]

3540

3580

3590

3591

* ¥ % ¥
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INTERCHANGE FEEDER AMD SECONDARY NEUTRAL s OTHERWISE 0DRDER CK
IF (MEUSCEQe0 e IR eNEUFGEGe0)GOTO3590
K=NECD
L=NECQOe]
GOTO3580
CONTINUE
LOGIC FOR [ASM=2
NECO=NUMF ¢NEUF
IF SECONDARIES AND FEEDER NEUTRAL BOTH PRESENT,
INTERCHANGE FIRSYT SECONDARY AND FEEDER NEUTRAL
OTHERWISE OK
IF(NUMS,EQe0¢ORNEUFoEQs0)GOTO3590
K=NECO
LENUMF +NUMS e NEUS»1
GOT03580
CONTINUE
LOGIC FOR JASM=3
NECO=NUMF +NUMS
NOTE Z+.Y IN PROPER ORDER
GOT03590
CONTINUE
LOGIC FOR [ASM=4
NECO=NUMF
NOTE Z+Y IN PROPER ORDER
GO0T03590
CONTINUE
LOGIIC FOR [ASM=S
NECO=SNUMF +NUMS+NEUS+NEUF
NOTE Z+Y IN PROPER ORDER
GOT03590
CALL CMTCRC(Z+SA1 +L+LeNTOT(NDIM)
CALL CMTCRC(YsSA24KeLeNTOT«NDIM)
CALL CZYRED(SA145A245A3+45A4 NTOTWNECOWNDIMNW,WKAREA)
SA3,5A4 CONTAIN REDUCED Z.Y
[IF(IDIAGNEGOIWRITE(LUOUT 431)LTYPNECOJNTOT sNUMF 4NUMS NEUS NEUF
CALL LINEPU(SA3,45A445A14204Y0e5¢51
DL ¢SV eSAS+5A8 yWKAREACNECOWNDIM¢NW,
IDIALLUOUT)
IF(IDIALEQ.0)GOTO3598
DO 3591 J=1,NECO
SV(J)=DL (J) /FREQ
WRITE(LUOUT,10)'DL/FREQ"
CALL CVEPRT(SVWNECQsNDIM,LUOUT)
WRITE(LUOUT,410) YO
CALL CMTPRT(YO4NECONDIM,LUOUT)
THE ABOVE OUTPUT PROVIDED FOR THE PURPOSE
OF DETERMINING THE EFFECT OF FREQUENCY,
CHECK DEGREE OF ORTHOGANALITY BY
STRANSPOSE#SCONJUGATE
CALL CMTABC(5+5+45A5 +NECOJNECOWNECOWNDIM)
WRITE(LUOUT12)
CALL CMTPRT(SAS«NECOSNDIM,LUOUT)
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6390 WRITE (LUOUT,434)

66400 CALL CMTPRT(SAS NECOWNDIM,LUQUT)

6410 = CALCULATE SUM OF CURRENT EIGENVECTOR COMPONENTS
6420 WRITE (LUOUT,.32)

6421 ® SINCE Q=TRANSPOSE OF Sl THE FOLLOWING CODE
6422 * CALCULATES THE SUM OF THE COLUMNS OF Q BY SUMMING
6623 # THE ROWS OF SI

6630 DO 3593 JU=1,NECO

6440 SUM3ZERO

6450 D0 3592 K=1,NECO

66460 3592 SUM=SUMeSI (J4K)
6470 3593 SV(J)=SUM

6480 CALL CVEPRT(SV.NECOWNDIM,LUOUT)

6490 D0 3597 J=1,NECO

6500 X=TPI#FREQ/AIMAG(DL (J))

6510 3597 SV(J)=sCMPLX(XeX/CLIGHT)

6520 WRITE(LUOUT,10) *ABSOLUTE AND RELATIVE SPEED!

6530 CALL CVEPRT(SVsNECONDIM,LUOUT)

6540 3598 CONTINUE

6541 LENREC=7+ (12#NECO*#2) + (2#NECD)

6542 IF (LENRECeGT4LREC) CALL ERRSTT(NAME 43598 NECO+LRECJLENREC)
6550 CALL DPUFRW(IFCoIRECs1oNDIMGLTYP 4 NECONTOT ¢ NUMF ¢NUMS ¢NEUS ¢NEUF,
6560 & SA335A44Z0+Y0454S1+DL)

6570 3600 CONTINUE

6580 IDIR(LTYP=99)=IREC

6590 [REC=IREC~1

6600 IF(ILP.EQe0)GOTO3610

6610 PRINT 44+FREQ

6620 PRINT 42

6630 ILP=0

6640 3610 CONTINUE

6650 PRINT 434LTYPsZRIIMI+ZRIIMAGZIIIMIZZITIMA,

6660 12 ZRIUMICZRIUMAGZITJUMI +ZITUMA,

6670 6 YITIMIWYIIIMAGYITUMIZYITUMA

6680 = FINISHED WITH LTYP RECORD

6690 = NOW RETURN TO INPUT FILE WHOSE NEXT LINE NUMBER SHOULD
6700 # BE LEXI

6710 READ(LUINP,10)LINU

6720 IF(LINUGNELLEXI)CALL ERRSTT (NAME+3900.LINUJLUINP+0O)

6730 GOT03410

6740 3900 CONTINUE

6750 » NOW THAT INPUT FILE IS5 EXHAUSTED AND NTYP ESTABLISHED
6760 *» WRITE HEADERS

6770 DO 3910 I=1+5

6780 IF(IFILEF(])«EQe0)GOTO2910

6781 IFC=le+10 :

6790 WRITE(IFC*'1) IFRE+ITMP o IRHO s [ yNRCD+LRECINTYP JNDIM4IREC«NDATE,
6791 & TIME+FREQ

6792 DO 3905 J32+NRCD

6793 Klz(J=2)#LREC*]

6794 K2zMINO (NTYP=99 4 (J=1)#LREC)

679% WRITE(IFC'J) (IDIR(K) oK=K14K2)
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6796

ORIGINAL PAGE IS
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[F(K2.EN«NTYP=99)G0T03906

6797 3905 CONTINUE

6798 =

6799 3906 CONTINUE
6810 3910 CONTINUE

6820

6830

6840

6850

6860 4000
6870 »
6880 4020
6890

6900

6910

6940

6950

6960

6970 4030
6980

6990 4040
7000

7010

7020

7030

7040

7050 #
7060 #
7070

7080

7090

7100

7110 4042
7120 #
7140

7150

7160

7170 #
7180

7190 4044
7200

7210

7220 #
7230

7231

7232

7233

7234

7235

7236

7237

&

6

PRINT'EXHAUSTED INPUT FILE?
IF(ILIMIToNE«OeANDJLULIMT (NE,6)

PRINT,'REMEMBER TO EXAMINE CONTENTS OF FILE 'sLIFILE
G0T0100
CONTINUE

LOGIC FOR FORMAL PRINT OQUTPUT
PRINT 26+1ASM
PRINT(*TYPE CR IF OKs OTHWERWISE NEW [ASM!?

READ ]

[F(14EQe0)GOT04040
IF(1eGTe0eANDeleLEL5)GOT04030

PRINT ' JASM=1042434445"?

GOT04020

JASM=1

GOT04020

CONTINUE

[FC=1ASM+10

CALL NASTRK

ENCODE (FNAMS 414) 'DPU* ¢ [FRE« 10004 ITYP 4 IRHD s TASM, 5 ?
ENCODE (FNAME +14) 'DPU' o IFRE+1000+ITMP 4 IRHO [ ASM
CALL YASTRK

IF ALREADY OPEN POLICY WILL BE TO DETACH

SO THAT CAN EXAMINE ANOTHER FILE DURING SAME TRANSACTION
IF(IFILEF(IASM) sEQ,0)GOT04042
CALL DETACH(IFCISTAT.)
IF(ISTATONELOIPRINT+'LOGICAL ERROR AT 40407
IFILEF(1ASM) =0
CONTINUE

OPEN BUT DO NOT CREATE
CALL OPEMF (IFCJFNAMS4ISTATelslel)
IF(ISTATL.EQ.0)GOTO4044
PRINT 4 'UNABLE TO OPEN DPUFILE+ISTAT=* FNAMSsISTAT

GOTO EXIT SEQUENCE
GOTO110
PRINT 4 *OPENED ! +FNAMS
IFILEF(1ASM) =]

CALL RANSIZ(IFCWLREC.1)

NOW AS LOGIC CHECK READ HEADER AND COMPARE
READ(IFC*'1) 11012413014 4¢NRCDe16«NTYP4IRBJIRECICVTEMPFREQ
IF (1) oNEoIFREeORGI2eNEo I TMP,OReI3eNEe IRHO4ORsI4«NE

IASMeORG16eNECLRECeORGIBNESNDIM)GOTO6000
DO 4046 J224NRCD
Kl=z(J=2)#LREC*1]
K2=zMINO (NTYP=99 4 (J=1) #LREC)
READ(IFC'J) (IDIRI(K) oK2K14K2)
IF(K2.EQeNTYP=99)GOTO4047

7238 046 CONTINUE
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7260 067
7270
7280
7290
7300
7310
7320
7330
73640 4050
7350
7360
7370
7380
7390 4055
7400
Tel0
7420
7430
T4l
7450 4«05
7460
7«70
7480
7490
7500
7510
7520
7530
7540
7550 4060
7560
7570
7580
7590

LA BE B B 2B

&

ORIGINAL PAGE I3
POOR QUALITY

CONTINUE
PRINTL*TYPE 100 FOR ENTIRE FILE?
READ ]}
IF (11 NEwTHUN)GOTO40S0
[2=NTY"
13z}
[ez]
GO0T04060
CONTINUE
PRINT('TYPE |1 TO PRINT HEADER RECCRD*
READ.]23
PRINT'TYPE 1| TO PRINT DIRECTORY INFORMATION!
READ I &
PRINT 'TYPE TWO INTEGERS FOR SELECTED RANGE ON LTYP?
READ+ 11412
[IF(114LEe99)GOT04055
IF(12,LE«NTYP)GOT04056
PRINTL'RESETTING MAXIMUM L1YPaNTYP?
12aNTYP
PRINT 13.11,12
PRINT le
READ!]
IF(1NE.O)GOT0405%
NOw HAVE ESTABLISHED ALL PRINT CONTROL
1321 FOR HEADER
[«z) FOR DIRECTORY
112FIRST LTYP
[22LAST LTYP
NOT REWINDING LUOUT SINCE [T MAY CONTAIN DIAGNOSTICS
IF(I3,EQ.0)G0T04070
IF(LUQOUT+EQ,06)7ALL FORMFE
WRITE (LUOUT 428) FNAME
WRITE(LUQUT 429) [FRE«ITMP (IRHO « IASM HHRCD +LREC «NTYP  NDIMVIREC
NDATE+TIMELFREQ

7600 4070 [F(leqaEQs0)GOTOS100

7610
7640
7621 4100
7630
7640
76%0
7660
7670
7680
7690
7100
7110
7720
7130
7760
7150
7760

WRITE (LUOUT«37) IREC-1

WRITE(LUOUT 438) ([+994IDIR(I)s]2] «NTYP=G9)

IF(12,LTe11)G0T00205

D0 4200 Is]lel2

[IR2IDIR(]=99)

IF(IR,LEL01GOT04200

IF(IR,GE+IREC)CALL ERRSTT(NAME +4100+14IRVIREC)

CALL DPUFRW(IFCoIRVOSNDIMILTYP I NsNTOT «NUMF ¢NUMS «NEUS+NEUF o
ZeYe20eY00S5e¢S]1eDL)

IF(LTYPL,EQ,0)GOT04200

IF(LUOUT+EQ.00) CALL FORMFE

WRITE (LUOUT 422) FNAME

WRITE(LUOUT 425) IFRE+ITMP . IRHO + IASMFREQ

WRITE(LUOUT ¢31)LTYPWNJNTOT s NUMF 4 NUMS {NEUS +NEUF

WRITE(LUOUT,10) 2"

CALL CMTPRT (2Z+NeNDIMLUOUT)

WRITE(LUOUT410) *Y?

1-19
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17170

7780

7790

7800

7810

7820

7830

7831

7840

7850

7860 #
7870 =
7940

7950

8020 =
8030

8040

8050 4129
8060

8070

8080

8090 4200
8091 4205
8100

8120 6000
8130 #
3140

8150

8160

8170

8180 7000
8190 #»
8200

821"

8220

8230

8240

8250

8260

8270

8280 7010
8290

8300 8000
8310 »
8320 =
8330

8340

8350 9000
8360 »
B370

8380

8390 #»

GE 13
ORIGINAL PAGE

CALL CMTPRT(YsNsNDIM4LUOUT)
WRITE (LUDOUT410) *20?
CALL CMTPRT(ZOWNJNDIMsLUOUT)
WRITE (LUOUT410) *YOD?
CALL CM7PRT(YOWNoNDIMsLUOUT)
WRITE (LUOUT,10)°S?
CALL CMTPRT(SeNeNDIMLUOUT)
CALL CMTRAN(SI+SAleNeNsNDIM)
WRITE(LUOUT.10)*Q?
CALL CMTPRT(SAleNeNDIMsLUOUT)
WRITE (LUOUT,10)*SI?
CALL CMTPRT(SI+NeNDIMeLUOUT)
WRITE (LUOUT,.10)*DL?
CALL CVEPRT(DL+NoNDIM.LUQUT)
COMPUTE RELATIVE AND ABSOLUTE MNDAL PROPAGTION SPEEDS
DO 4120 J=1.N
XSTPI#FREQ/AIMAG(DL (J))
SV (J)2CMPLX (X4 X/CLICHT)
WRITE (LUOUT,10) *ABSOLUTE AND RELATIVE SPEED!?
CALL CVEPRT(SVeNsNDIMsLUCUT)
IF (LUQUT+EQeD6) CALL FORMFE
CONTINUE
IF (LUOUT «NELO6)PRINT ¢ *WROTE *4OUFILE
GOTO0100
CONTINUE
ARRIVE HERE ON MISMATCH IN DPU HEADER PARAMETERS
PRINT « "HEADER PARAMETERS NOT CONSISTANT!
PRINT 11+IFREsITMP(IRHO [ +LRECWNDIM
PRINT 11lellel2el30l4s]b0]8
PRINT 4 *CHECK ALSO DIRECTORY VECTORS!
CONTINUE
TERMINATION DETACH PROCEDURES
IF(IOUT NE,O)CALL DETACH(LUOUTISTAT,)
IF(ISTATSNELOIPRINT 33,0UFILE+ISTAT
IF(IINP NELO)CALL DETACH(LUINPISTAT,)
IF(ISTAT<NELO)PRINT 33 INFILECISTAT
DO 7010 I=]141ASMAX
CALL DETACH(1+104ISTAT,)
IFILEF(1)=0
IF(ISTATNELO)PRINT'UNABLE TO DETACH DPUFILE [S5AM=',:
CONTINUE
CALL ERRSTP(NAME,7010)
CONTINUE
REACH HERE WHEN ERROR IN INPUT FILE SPECIFICATION
OF LTYPJNTOT «NUMF ¢NUMS ¢NEUS ¢ NEUF
PRINT 11eLTYPyNTOT ¢NUMF ¢NUMS ¢NEUSMNEUF 12
CALL ERRSTT(NAME +8000+LTYPNTOT,NECO!
CONTINUE
REACH HERE WHEN UNEXPECTED EOF OR LINE NUMBER IN INFILE
CALL ERRSTT (NAME {9000 +LINUs141)
STOP
STRATEGY FOR MAMAGING IDIR DIRECTORY VECTOR
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7400 » A) NTYP IS THE MAXIMUM VALUE OF LTYP FOR WHICH A

86410 » CORRESPONDING RECORD HAS BEEN WRITTEN. IE

8420 » CAPABLE OF BEING READ

8430 » B8) SINCE LTYP.GE.100« LTYP=99 WILL BE USED TO ADDRESS

8440 » DIRECTOR VECTOR IDIRWIE IDIR(LTYP=99)

8450 » C) IF THE CONTENT OF ANY CELL (1N THE RANGE OF 1 TO

8460 # NTYP=100) OF IDIR IS

8470 = GT.0s THEN THE CELL CONTENY VALUE POINTS TO VALID RECORD
8480 # LT+O0s THEN THE DPU RFCORD HAZ NOT BEEN DEFINED AND CANNOT BE
8490 » D) IREC IS THE NEXT AVAILABLE DPU RECORD

8500 #« E) THE STRUCTURE OF THE DPU FILES WILL BE

8510 » RECORD # 1 « HEADER (INCLUDING NTYP AND NRCD)

8520 # RECORD # 2 THRU # NRCD = CONTAIN DIRECTORY VECTOR [DIR
8521 » WITH NTYP=99 EMTRIES

8530 #» RECORD # NRCD»l = FIRST OCCURING LTYP DATA RECORD

8540 # RECORD # NRCD+2 = SECOND OCCURIMSG LTYP DATA RECORD

8550 #» ETC.

8560 END

1-21

T T



ORIGINAL PAGE IS
OF POOR QUALITY-

*Q*Qi*tib*h*ibf*Q»**t%ﬁkltééwcbQ’0*9*6Q§QiQﬁ*0t.QQ*QQQ*Q****QQQ*QQQQ{{QQ

METGE® SL

14/07/81 2:40 PM

!Q'******'b'*fiki“lf*k*?k’tii‘**iﬂ*ti*b*i‘ibiv*OQQQQQQ*Q****QQOf**l.{*i.

0010
0020
0030
0040
0050
0060
0070
0080
0090
0100
o110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
C230
5240
0250
0260
0270
0280
0290
0300
V310
0320
0330
0340
0350
0360
€370
0380
0390
0400
0410
C420
043C
0440
0450
0460
0470
0480
0490

LR AR I B Bk BE NS B BE BE N B B E BF 3 BE N I

19
11
12
13
l4
15

16

201

219

229

THIS PRCGFAM PRCVINDES A PRCCEFTURE FOR GEMERATIMNG wITH MINIMAL
["FUT, VAF[OUS TYFES OF GENEPIC .ETYORKS QESTRICTED TO A
MAXI“UM OF SIi.GLE LEVEL BRAWCHINGy ALL THREE PHASE. UNIFORM
LINE TYRE [1 EACH SEGMEMT, “OFMALLY DISTRIBUTION TRANSFORMERS
ARE ASSIGNED AT g4CH VODFE, THIS OPTION CAN SE DEFEATEC IF
DES[RET,
TRE FOLLOWING 1S + KEY TO THE COLUMN ASSIGNMEMT [N ARRAY IA
oL

1 IPAR
ILSN
IRSH
LTYP
ILCD
1CHM
ITTY
IPHS
NSER
IPRL
15,460

12 ACCUMULATED LEMGTH
FORMAT('TYPE CR [F CK")
FORMAT (IS+515s1Xe71S4218)
FORMAT (*TNWKIN® 41 2 030y
FORMAT (*HETWORK ICENTIFICATION MUMEER='.12)
FORMAT (*FOR TRUMNKs LTYPMGILENM«IDLEM=1,317)
FORMAT ('FOR LATERAL'4[24? LTYPY s I 1o o ILEM "Il e?yIDLE 11
*WIDISY,ILle'2%,417) ’

FORMAT (*\UMBER OF LsTEALS=',12)
ODIMENSICT. TA(2C00+12) 9ILEML(LN) «IDISL(10) +IDLEL(10) sLTYPL(10)
DIMENSIUN LENGT (2000)
CHARACTER QUFILE #a
DATA MID/10/4LU/L2/NLAT/2/
DATA LTYPM/133/4ILE:IM/1070007+IDLE™/10000/
DATA [OHIM/4/ 4 1TTY/ 25/
DATA LTYFL/97S4317546%0/
CATA TLENL/10000.5G00+8%0/
OATA IQISL/S000CT00004820/
DATA IDLEL/S00+50048%0/
CALL FFPARA“(1+120)
CONTINUE
PRINT 134NMID
PRIMNT 10
READ]
IF{1)3004622046210
PRIAT 13
RFADsNID
GT02200
CALL HASTRK
ENCODE (OUFILEY12)INID+1000

—
—~ O 0VW N W

p—
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0500

0s10

0520

0530

05«0

05850

0560

Q870 225
0580

0590

0600

06l0 227
0620

06130 233
0640

0650

0660

08670 2135
06380

0690

0700

0710 238
0720

0730 240
0740

0750

0760

0770

0780 250
0790

0800

0810 260
0820

0830 21
0 &0

0850

08640

0870

0871

0aso

0R90 280
0900 301
0910 »
0920

09130

0940

0950 31
0960 »
0370

0980

0990

1000 »

ORIGINAL PAGE [
OF PONR QUALITY
PAGE 2

CALL YASTPK

CALL OPSHFILUSSUETILEVISTATI240041)
[FIISTATIELS'GOTC22S

CALL OPENF (L JsJUFTLESISTAT 24040}
[F(ISTATEGL.NIG0OT0230

PHINT GV ASLE PO CPEY FILE *WNUFILT' ISTAT2*,ISTAT
STIP N2y

[F{lIS3TAT . EeciGQTC227

PRINTFILE '"+QUFILE ! ALKFADY LaAISTS.TYPE CR [F OK TO OVERPWRITE?

REAQ ]
[F(1)12004230,4200
PRINTZOUFILES® ISTLT2,[S5TAT
GuTa20¢

PRINT la+vLAT

PRINT 19

SEADI
IF([)1200+2304235
PRINT L6

READ + L AT
[F(MLATGTL10)GOTO235
GaTD220

PRILT,'TYPE CR FOF RSUTCOMATIC DISTRIBUTION TRANSFORMER ASSIGNMENT?®

READ+ [ TFLAG
COMTINUE
PRIMT laslTYPMGILENSIoLEY
PRIMT 10
READ.I .
IF(1120042504250
PRIWT le
READLTYPMGILEIMGICL
QITS240
IF(MLATLEQ.Q)GSTHINO
L0 280 izl MLAT
PRIMT 1S eMadiniiaftaMelTYRPL (™) S ILENL() W IDLEL () W IDISL (N)
PRINT 10
READ,I
IF(l.E£2.0)G0TI2RY
PRINT L1SerletiomoirteM
REACCLTYEL(N) o ILENL L ) W IDLEL (M) «IDISL (N)
Q0T3z70
COMTINUE
COMTINUE
NOW COMSTRUCT MAIM TRUNK ROUTE
MLENGS0
[Smax=zl
[PHSz0
CONTIHUE

DETERMINE LENGTH QOF {EXT SECTION
MEMINO(ICLEM « [LE\MaMLEND)
ALENGEMLENG e
IPHS240C([PMSe3) o]

THE AQCVE GENERATES THE RECURSIVE SEQUEMCE+142+v3+1¢2+34ETC,
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NETGENS] PAaGE 3
1010 » FOR TRALSIFORMER CONLECTINY
1020 [ACISMAXeLl)s[SHAL=]
1030 [ACIStAX+2) 20
1040 TA(ISNMEX 4 3) 20
1050 IACISEAR )3 TYR
1060 [ACISHACS) 2N
1070 A CISHAN o) BIC MM
1080 [ACISMALCT 2O
1090 TACISHAR8) 30
1100 [FCITFLAGeNELC)IGCTOILS
1110 [A(]SHAX«T)3[TTY
1120 [A(ISHAKsD) 2[PHS
1130 315 [A(ISMAX.9)aY
i 1140 [A(IS“AX410) =0
i 1150 [A(ISHaXall)3%0
; 1160 [ACISMAXGL12) 3MLENG
; 1170 » MOTE USI:G 12'TH COLuUMY TN STORE ACCUMULATGED LEMGTH FROM SQURCE
ﬁ L1800 » AT THIS POINT ISHAXZLAST SECTION NUMBER THUS FAR PROCESSED ON
1190 » MALN FOUTE
1200 [F (ML ENGeEQe ILENM)IGCTORO0
1210 » PROCEED wlTH MEXT “MAIN LENSTH SECTION
1220 TA(ISHNAX2)3[S1AXe |
g 1240 [SMAX2[SHAX el
1250 60T2310
1260 «00 COMTI.WE
1270 [SiavMz [ 9MAX
1280 UMM T L ENM
1290 + NOW - [LL DO MASTER LOQOP Qi LATERALS IF AaMY
1300 [F(NLAT,ET.N)GOTOENC
1310 09 700 4=:leLAT
1320 » FIAST CHECK TG SEE [F LATZRAL {5 T 3E APOENDED TO EMO OF MAIN
1330 » TRUMK OR IS TO BE ATTACHED AS A LATEFRAL ALDNG MAIM ROUTE
1340 » DEPENCTI G N wHETHSR IDISL ) LAFGER 0OR SMALLER THAN ILMMM
1350 T1sILErL L)
1360 [2=I3LEL (i)
1370 [3=s1015L i
1380 IF(I3LTe ILMM)QOTOSC
1390 « MOw ¢ANT TO APPENT TRIS TN €0 OF CUPRENT MAIN RQUTE
1391 JACISHMAL2) 3[SMAX ]
1«00 [SMAX2 SV AXe]
1410 MLENGa L MMM
1420 [LEMMa L MMe [
1420 412 COMTINUE
1440 MEVIAO (T2 [LMMMaMLENG)
1450 MLENGaMLENGeN
1460 IPHSaMOC ( [PHSe3) ¢
1470 [A(ISMAL 1) 2| SMAX=]
1480 [a(IsMAX 2) 20
1490 [A(ISMAX+3) 20
1500 [TACISMAX «&) 2 L TYPL ()
1510 [A(ISMAX+5) 2M
1520 TA(ISMAX +6) 2 [ORM
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1530
1540
15%0
1560
1570
1580
1590
1600
1610
1620
1630
1650
1660
1670
1480
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1851
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2060
2050

«20

&S0

460

470

480

“9n

ORIGINAL PAGE IS

OF POOR QUALITY
PAGE &

TA(ISHAXaT) =0

IA(ISMAX8) 50

[FUITFLAGMNE LD QOTO420

[3(]SaXeT) 2][TTY

TA(]S™ax«8) a{PHS

TACISHAX . 9) a0

[A(ISMaxel3) 30

[ACISMaxell) 280

TACISMAX G 12) WL ENG

[F(WELQeEQL ILIMIGOTO?00

[A(ISHAA«2)2ISMAKS])

[S™AX=2[S) AXel

GOTSa10

CONT{'WE
AT TRIS CPTISN PCINT T=E LATERAL MAS TO SE ATTACH T
JF 4palM QCUTE. ~NOW SEARCH FCR CCRPECT DISTANCEC E0 TO SIDE

DO 460 [=l+[5MaX

IFCIACTI012) aGEel3edMDelA(T43) EGQIGATCATO
IF LOGIC FALLS THRU THIS SEARCH IT MEANS THAT
PROBLEN HAS EEEM ILL DJEFTNED

PR&g:.'ééT::.ggglA(l.12):'.ISMAX‘I3~IA(1012)

o N IN SECTIOH I AnMC O

[SVaRe]SMAX S L C 9LACE PARENT INFQ I[N IA

[A(I+3)2]SNMAX

IA(ISMAXsl) =]
MOw APPLY LCGIC

MLENGz2(0

IFLAG=]

[PHSZMCO ([PMS 3 el

CONTINUVE

MIMINO(I2+[1=MLENG)

MALENGRMLENGeN

[PHSZAUC (IPHS+3) e

[FUIFLAGLEQ Q) JA(ISMAX 1) 29 AY ]

[TA(ISMAK2) 30

TA(CISMAX3) 2U

TA(ISAX %) 2L TYPL (M)

IA(ISIAXS5) =M -

JAUISEAX «6) 3[OHM

TA(ISHAX 7)) 20

[ACISrAX+8) 20

lF(ITFLAG.“ElO)GOTO“QO

TACISMAX )Y 2[TTY

IA(ISMAX+E) 2]PHS

[A(ISMAX9) 20

[ACISHMAX.10) 30

TA(IS*aXx411)350

[ACISMAX 912} sMLENG

IFLAG20

[F(MLE!IGeECLI1)GOTC700

TACISMAX2) =] SMAX]

[SMaXa]SHAXel
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2060 QITJ4RC

2070 706 CONTINUE

2080 » tCs HAVE FIWISHEL LATERAL3s PROCEEC T? wWRITE QUTFILE
2090 800 COUTIUE

2100 » ARRIVE HERE =HEN FIGISHED CRItSTRUCTINMG [A ARRAY #[TH
2110 » 1S Ax THE LAST OF THE COMTIGUOUSLY ASSIGNED SECTION
2120 » WUt LEPSe  MOWw URITE T OUTFILE

2130 R ITE(LUa11)1060,4100

2140 D0 310 [=1l+15~AX

2150 810 WRITE(LUWLL)LO0Cel sl allA(lIed) ed=1012)

2160 PQIMT, . PCTE FlLE ',CUFILE

2170 CALL DETACH(LJWISTAT,)

2130 900 PRIMTL'TYPE 1| TC CN:TIMLUE QR CP TO STOR!

2190 READI

2200 [F(ls. Eet1)GQTO2CO

2210 STSP

2220 » ILlsILEMLGY

2230 #» [2=IDLEL (i)

2240 » I3=I0ISL ()

2250 » IGIn CIYEXNSION LIVIT O ARRAY [A, ISECT LE IDIM

2260 » IDISL DISTANCE FROM SCURE TOLATEPAL tRANCH = A VECTOR
2270 # IDLEL LENGTH CF SECTICN ON LATERAL = AVECTOR

2280 » [DLEM LE.GTH GF SECTIGM ON MAIN RCUTE

2290 = ILEmL LEMGTR CF LATERAL - A VECTGCF

2300 #» ILENM LEMGH CF “AIN RCUTE = IMITIAL SPECIFICATIONM

2310 # [L i LSiGTH OF MALN BOUTE - AUGMEMTED 3Y POSSIBLE LATERAL
2320 » [SeECT CUFRENT SECTICH (IUMBER

2330 » [S!.AX. LAST SECTICH NUMBER 4SSIGHED

2340 * IS/ LAST SECTICN NUMBEP ALCHG MAIN RQUTE

2350 # [ITTY CISTRIBUTICMN TRAMSFQOMER TYPE

2360 » LE%GT VECTOR CONTINUING ACCUMULATED LENGTHM TO SECTION (=IMDEX PQSILIO
2370 » LTYPL LI~E TYPE CH MAl POUTE

2380 = LTYPL LIS TYFPE CM LATER AL-a VECTOR

2390 » LTYP: LIvg TYPE OM MAIM ROUTE

2400 # MLENG SORKING CURREMT TOTAL LEXNGTK VARTABLE

26410 » 17 NETL.CRK IDEMTIFICATION NUMSER

2420 #® MNLAT NUMCER QOF LATERALS

243C gD
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0010#» RU'IH *2(ULIT+CIRESICOK)LIARAIRY]

0020 # T=IS PROGRAM IS8 USED T7 CSRATZ &« EVEFSFE METWORK
0030 # THERE [S G CCuSISTAL(Y CHECKING FRUVIDED

0040 * THE JPIGLI AL ETKOFRK [S ASSUMED TN £ CHECKED
0050 * [ A PROGRA!N SuCH AS TwreER

0060 * T-HE REVERSE PATH FOLLGHS JeToGAJJAR®S ALGCRITHM
0070 #* DATED 2/18/80 UPTG 10 REVERSE ~ETWCRKS CAi

0080 # BE CREATEL FRN: Ot ORIGISAL NETWCPK

0090 1001l FOR“AT(/*THIS FROGRA!" CRCoTES NREVERSE PATH METWORKS®/
0100 & PEMTER “ETWOFK NUMRER = 2 DIGITS ™)

0110 1702 FORMAT (/" ETUCRK [CeNTIFICATICN MUMERED S "*W15/7)

0120 1003 FORMAT ("™ EMTER 1 IF wROMG, ELSE CA™)

0130 111 FORMAT(SHCRUKIMeI241HS)

0140 1000 FGCRMAT(V)

0150 1005 FORMAT(/"METwWORK IC NURSER I EPRCR"/

0160 5"SHOULD CE "oI3+" SUT IS "#13/%"ORNG=AM ABORTS™)
0170 1006 FORMAT("JM«KIM CATA BASE SEADING ERPOR ENCOUNTERED"/
0180 £ "RECCRD HUMBER "4 154" HAS LIHE HUMEER m,15/"PROGRAM ABGRTS")

0190 1010 FORMAT(/"ENTER NEV RNQT MONDE "/)

0200 1011l FORMAT(/"SCURCE FOR SEVERSE 'ET®0RK = ",15/)

0210 2000 FORMAT(LCX+515) :
0220 1025 FORMAT(/"ENTER 5 LCAD NUMEER AT BNOT =ITTY IPHSELISECD+IPRIMGIZNGR
0230 1015 FGRMAT(/"THERE [S CMNLY OMNE SECTIGN TN THE ROOT"/

0240 & "OF THE ORIGINAL “eTu209K, FEVERSAL SHOULD RE"/

0250 & "PERFGFMED MANUALLY"//"TURTHER PSQCESSING SUSPENDED™)

0260 126 FORMAT (S5HUMOUT s 1242903)

0270 127 FORGAT(SHUMOUT s 1241 L e1HS)

0280 1030 FORMAT([#+5[5+1X4715)

0290 102G FORMAT(/"™DO YGu "%4RT &MOTHER REVERISAL OF THE SAME METWORK WITH */

0300 &"A DIFFERENT SOURCE POINT ?7/"1F SO EMTER 1 ELSE CR"/)
0310 1021 FOPMAT("YOU HAVE ALPEANY CREATFC 10 METWORKS, THE MAXIMUM®™/
0320 6" ALLCWED FROM OME [%PUT METVCPKE®/"PRNGRAM ABORTS™)
0330 1022 FORNAT("DC YOU wANT REVERSAL FRCM AMOTHER WETWORK 2"/
0340 &" IF S0 ENTER 1| ELSE CR%y) R

0350 DIMENSIOiv IDESC(18CNW12)+vISTAK(18GO)«ILIST(1800)

0360 CHARACTER #9 MATIMWMATOUT

0370 DATA LOAIN/LO/LDAQUT/LL/HAXND/1500/X0UT/0/

0380 1 WRITE(641001)

0390 RPEAD, iIMyM

0400 wRITE(6,1002) MiUM

0410 wRITE(641003)

0420 PEADs [TEST

0430 IF(ITESTNELOQ)GOTNL ~

0640 »

0450 » BASE JMRKIM12(12 ARE LOCATINNS FNR METWORK IDENTIFICATION
06460 » MUMRER),, THIS METHORK IS READ FROH FILE

0470 »

0480 110 EMCODE (MuTINGL111)MNUM

0490 CALL CPENFILDAINoMNTIMIeISTAT «14041)
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0500
0510
0520
0530
0540
0550
0560
0570
0580
0590
0600
0610
0620
0630
0640
0650
0660
0670
0680
0690
0700
0710
0720
0730
0740
0750
0760
0770
0780
0790
3800
0810
0820
0830
0840
0850
0860
0870
0880
0890
0900
0910
0920
0930
0940
0950
0960
0970
0980
0990
1000
1010

113

lle

115

L I B 2R Bk 3% B

125

L Ik Bk Bk R B

»

E 18
RIGINAL PAG
PAGE 2

SEAD(LDATM o 10C0) ML NE oK MUY
[F(MMNUMoEQeKNIUMIGO TC 113
vk TE(H«1508) riMUM oK UM
STOP [u0sS
DU Lle [=leraNC
[STAR (1) = O
ILIST(I) =0
IOESC(ls1)==l
CONTIL . .WUE
JRCIAT = ¢
[=1500
[=]e]
READ (LLAIMe1I004END=12S) LB ISECTIPARJILSO M2 IRSAN,
& LTYPWILENMCD Y IRESITTY s IPHSESISECN »IPRIM, [ZNGR
I"'(Ho.lf.E.EC.UGDTOlIb
WwRITE(6410C06) Lot I1E
STOP 1004k
IDESC(ISECT 1) =ISECT
IDESC([SECT42) =IPAR
IDESC(ISECT+3)=ILSCN
IDESC(1SECT +4) =[RSON
IOESC(ISECT+5)=LTYP
[DESC(ISECT86)=[LENCD
[DESC(ISECT+7)=[RES
[CESC(ISECT8)=[TTY
IDESC(ISECT9) =[PHSE
[DESC(ISECT1C)=ISECD
IDESC(ISECT, L1)=IPRIM
ICESC(ISECT 12)=12Z1GR
GO TO 115

nO® THE NETWORK HAS EEEN READ IN

IOTE THERE [S NO CCMSISTANCY CHECKING AT ALL
THE ORIGIMAL ETWQORK HAS A ROCT NODE IDENTIFIED
8Y A 0 PARENT

MEXT wE READ IM SOURCE "ODE FOR REVERSE METWORY

WRITE(641010)

READ +14SCRCE

WRITE(6+1C11)iSORCE

vRITE(641003)

READs [TEST

[F(ITEST.NEL0)QO TO 125

MEXT wE CRECK TO SEE THAT THIS IS A VALID SQURCE NODE
MEXT wE TKAVERSE THE ETWQRK & “AKE IT DISJOINT AT
AT THE MEW SQURCE MCLCE HY SETTING IDESC(ND#1)

EQUA! TO =10 FOR ALL MODES 3ELOW NSORCE

THIS EFFECTIVELY RECVES THEM FRQM THE METWORK
DESCRIPTICM AND FPOr THE QUTPUT FILE

DG 140 [=2]+MAXND

[FUlelTolSIWRITE(642000) (IDESCI(I4d) vWJS1e5)
IF(IDESC(I91)elTe0)GO TO 140

1-28
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1020 MDIINESC(Ial)

1030 131 IF(IJESC(-Ls2) «Eei.SORCEIGO TO 132

1040 IFUICESCI 02143340160 ™) 140

1050 10 3 IDESCH( Cel)

1060 G0 TS 131

1070 132 IDESC(Isl)3=1C

1080 140 COLTINUE

1090 [=2]

1100 1SBMSTRCE

1110 lel ISTac(1)=:.8

1120 #  CRINTWIGISTAK(L) o2 SeICESC(1:S542)

1130 IF(ICES5C(1.542) 4EN401GO TC 209
110, NPARZ[DESC(1S42)

1150 IF(IDESC (i1 PAR3) ¢EQLNSIGI TO La2
1160 ILIST([)2ICESC(NPARG3)

1170 GO TI les

1180 142 ILIST(I) sIUESC(KPAR o)
V190 146 IFUILIST(I) 4ET.01GO TO 145

1200 IDESCOILIST(I) «2) 3MS

1210 145 :NS=IDESC(:1S542)

1220 1zlel

1230 GO T 141

12640 206G LE=]

1250 [F(MLELELLIGC TC 300

1260 IDESC(NSORCE2) =0

1270 [OESC(:SORCE+3)=2[STAK (2)

1280 [DESC{:ISORCE se) = [LIST(])

1290 D0 291 k=8,12

1300 IOESC(SCRCEWK) SIDESCIISTAK (2) oK)
1310 201 CONTIMUE

1320 IF(NLELESL21GO TG 230

1330 D0 220 [=22+MLE=-]

1340 MS=ISTAK ()

1350 [CESC(585+2)2[STAK (-]}

1360 [DESC(NSo3)3I5TAK(I+])

1370 IOESC(iSea)sILIST(])

1380 D0 219 K38412

1390 ICESC iS4k 2IDESCIISTAK (To]) oK)

1400 219 COMTIUE
1410 220 COMTIMUE

1420 IDESCUISTAK (MNLE) +2) =3ISTAK(NLE=1)

le3¢C 222 IDESC(ISTAK (MLE) +3) =2 O

1440 [DESC(ISTAK (INLE) s4) = 0O

16450 WRITE(641025)

1460 READ G (ICESCIISTAK (NLE) oK) oK38412)

16470 » WEXT JE CREATE THE JUTPUT FILE ANC . RITE THE NEW

1480 » MET#0K CESCRIPTIOM COWN INTO OUT PLT FILE

1490 » BEFOSF THAY wE TAKE CAQE QF THE SITUATION VWHERE THERE
1500 » ARE TwO OR LTSS SECTIONS TO THE ORIGINAL SOURCE

1510 » [} THAT CASE THE ALGORITHMIC APPRCACH USED HERE wWILL
1520 » FAIL TN THE FORTRAM LOGIC, IT IS EASY TO TAKEZ CARE OF
1830 » THIS SITUATION MAMUALLY. WE WILL SIMPLY ARQRT WwITH
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1540 » AN APPROPRIATE ERROR “£SSAGE,

1550 35 TO 250

1560 230 [VESC(ISTAK (ALE) +2) =1iSQPCE

1570 GO T2 222

1580 300 NRITE(541015)

1590 GO T 281

1600 = A0y THE CUTPUT FILE [S CREATED WITH ITS HEADER
1610 » THE ~AmE JF THE QUTOLT HETJUORK FILE IS JHNOUTL123
1620 » WHERE 12 ARE THE [CENTIFICATICMNIUMBERS OF THE
1630 # THE [1PUT NETWORK AND 3 IS THE GME CIGITOUTPUT
1640 # "ETA0RK CODE = KOUTs STARTING #[TH 0

1650 250 IF(KQUTGECC)ENCIAICE(AITIUT 4 126) MU

1660 [F(KOUT /i€« Q) ENCODE (M I TOUT S 127)NNUMGKOUT

1670 CALL CPENF(LOAQUT omNTOUTWISTAT)

1680° [F(ISTATeNEOICALL FILSTO(HMTIUT ' STATUSY 40+ISTAT,250)
1690 PRINT,*CUTPUT FILENAME=' JMNTOUT

1700 NLINE=LQ00

1710 WRITE(LDACUT s 1030)NLIME JMNUMXQUT ¢NSORCE

1720 00 260 I=1,MAXND

1730 [FIIDESC(Is1)elTe0)GO TO 2560

1740 NLIME sHLIMEe]

1750 [F(MLIMELGT,.9999)STOP 9999

1760 WRITE(LCAQUT+103CHIMNLIMIEW(TINESC (T 4d) ¢Jd=1412)
1770 260 COMTIHUVE

1780 CALL CETACH(LDADUTISTAT)

1790 [F(ISTATeHELOICALL FILSTO(MNTOUT'CETACH' 404 [STAT,,260)
1800 261 WRITE(6+1C20)

1810 - READ, ITEST

1820 [F(ITEST«EGC.0)GO TO 270

1830 KJUT = XCUTel

1840 [F(KOUTGELLO)ARITE(6,41021)

1850 [F(KOUTL.GEL.10)STCP 270

1860 REAIHNC LCALN

1870 GO TC 110

1880 270 WwRITE(641022)

1390 READs ITEST

1900 IF(ITESTWE3.0)STOP 280

1910 CALL CETACH(LDAIMNGISTAT,)

1920 IF(ISTATeMNESOQICALL FILSTO(MNTIMC'STATUS?+0+ISTAT280)
1930 GO TO 1

1940 D

1-30
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gol0 » T=IS PRCGFAY SESVES TC CIUSOLITATE SERPERATE 'EUTRAL

0020 » COLuLCTCRS ASSCCIATED JITH I LIVINUAL JiIREPGROUND

0030 = PT+ER CAZLES [nTO ELESCTRICALLY EZUIVALENT SINGLE NEUTRAL
0040 *» C2reeCTLA ANALJGOLS TC THE SITUATION FOUMD IN OPEM WIRE
00S0 » JVERMEAL CUI.CUCTNRS.THIS PRNIFAL USES [HIPEDANCE aAND

0060 » ACTHITTANCE OATA [5 UNIT OF OHrS/ETEP AND MHJIS/“ETER

0070 = CALQULATED FCOR SURIET CARLE =Y ULSE JF THE BPA EMTF

0080 » ASLE CCr.3TAKTS CSFATICH,

0090 » [ CALCLLATICN PERFGS™ED 3Y THFE PROGRAM THE ELECTRICAL
0100 # EQUIVALE!T HEUTRAL CCUUUCTOR IS OT ASSUMED TO BE AT

0l10 = SROU.C PITEMTIAL THUS PETAINING THE EVUIVALENT NEUTRAL
0120 » AS AN YEXPLICIT®' CONMOGUCTGCR,

0130 # ThHIS PRCGRAM [S EQUIPFED TC SUFPLY THE

0140 » PRIPER L AMD Y MATRICES FOF ESITHEP 142 OR 3 PHASE CASE BY
0150 = THE PROPER EXTRACTICH AKD MALIPULATION QOF THE ELEMEMTS OF
0160 » THE & 3Y & IMPEUANCE AMD ADMITTAICE JATRICES SUPPLIEL BY
0170 » THE Se4PeAs PROGRAN

0180 » #RITTEMN 3Y RICHARC ~00DING

0190 10 FORMAT (V)

0200 20 FORMAT(l«s1015)

0zl¢ 30 FORMAT([491Xs1PEL1S546+1X+ELS5.8)
0220 45 FORMAT (I4)

0230 NFN39999

0240 DATA Luln/1ll/ellrL2/

0250 CHARACTER®S R[0Twe] “PEDARMIT

0260 CHARACTER®5 ["FILELWOUTFILE

0270 CONMPLEY CCoC414CM24C134C1442M0C542006

0280 » CATAZ IS THE IMPZCAICE MATRIXGLATAY [S THE ADMITTANCE MATRIX
0290 DIMENSTIS,: CATA(2646) «DBTAZ(646) «DATAY (6546) 12MOD (%) 4+2MC06(4) o
0291 & TATZ2(6e6) «0ATY2(64h) oCATZ3(546)

0300 COMPLEX DATAZILATAY s Zi0DaC1¢C29C34DATZ2+0ATY24DATZ3

0310 110 PRINT,*ERTER THE MAME QF THE C2MOLEX DATA FILE FOLLOWED 8Y3°*
0320 REAC,[".FILE

0330 CALL OFEMF (LUTNOISFILEZISTAT+34041)

0340 PRINT,'E"TEF THE MAME CF THE OUTPUT FILE FOLLOWED BY A i
0350 READJQUTFILE

0360 CALL CPEMF (LUOUOUTFILE«ISTAT+34640)

0370 READ (LU 1GIELL=999) FRLIDCASE s PCot FOCHCC o iTPCeNTOT oHPHSET + ISP oNSH
0380 1 “EUF

0390 READ(LUIH«10)LAUMO W IMHFED

0«00 PRINTL'LTYPE CASE DATA?

0«10 PRINMT LPRL9/iCCASEMRCoFRCHUCCHHTPCoMTOT sNPHSET o MSP +ASN«NEUF

0420 PRINT,'TY2E A CR IF Ok

0430 READ «i1CHK

0640 [F(NCHK LEG.C)GCTO99

0450 PRINT '€/ TER ™ODIFIED DATA CASE!

0460 REAC +1PR1 91 1OCASE s MCColIFICoi CColiTPCHIITOT o MPHSET « HSP s NSN yNEUF

0670 PRINT ' MCDIFIEC CASE DATA!

0480 PRINT 4MPRL NOCASE o RCoi . FUCICC o TPC oM TOT o MPHSET ¢ NSP «NSN JNEUF
1-31
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0a9C
0500
0510
0520
0530
0540
0550
0560
0570
0530
0590
0600
0610
0620
0630
0640
0650
0660
0670
0680
0690
0700
o710
0720
0730
07«0
0750
0760
0770
0780
0790
0800
0s8lo
0820
0830
08«0
0850
0860
0870
6830
0890
0900
0910
0920
0930
0940
0950
0960

0970 -

0980
0990
1000

* ¥

92

q10n

101

13¢
129

159
145

ORIGINAL PACE IS

OF POOR QUALITY
PAGE 2

PRIMTL'TYOPE CP [F (Ko

SEAD +i1CHK

[F {MCHK 4EQ40) GCTASS
[F(nCHK ,. . EeD)G0TI28D

Linxsy

00 100 I=lelle2

DEACILLIL s L0 LU L or Q™ o (DATA(T oJ) su31eb)
REAC(LULAoIMLANUM2¢(DATA Lol od) ed=10a8)
READ (LU T ie LOILMUMIWLOME
AREAC(LUL e 10 LNUMG

COMTINLUE

READ(LULI. 9100 wisUMNeAD* [T

00 101 121342342

REAC(LIIM e LOILIUML RN o (DATA (T 9J) 9d=146)
REAC(LUTHILUILNUNZ ¢« (NATA(T ol aJ) od31e6)
READ(LUIM o 10) LAUMILLOME

READ (LUIe10) LAUMSG

CONTIMNUE

PRUINTL'TYFPE A 1 TC BYPASS THIS CASE!
READ +:PASS

IF(NPASS.EC.I)GOTOL 10

-PRINT,'=MTER THE MUMBE® OQF PHASE CABLES!

READ +1IPHASE
HOCSNEHASE®?
NPR1z1C10
HERE THE CO“PLEY 6X6 MATOIX [S READ FROM THE OATA FILE
CO 12C I=l+6
0O 130 J=1l+6
[IP=(2x])=l
10=2(2#])
RC1=DATA(IP W)
RC2=2CATA(IQW))
DATAZ(14J)3CMPLX(RCL~C2)
COMTINUE
COuTIWUE
NON FORM THE CONFLEX 6X8 Y 1ATRIX
D0 140 I=1l46
DO 150 Ju=slsé
KP2(((2x])=1)+12)
KAz ((2#][)+12)
DATAY (1 4J)2CMPLX(CATA(KP 4J) oDATA (K4 J))
CONTIVE
CCNTINUE
IF (NPHASE«EQ.2)50TC 205
IF (MPRASEEQ.1)GOTO270
NQw FORM THE COEFFICENT COMICMK TO ALL THE MQODIFIERS
Al (DATAZ(S40) +DATAZ (L 44) aDATAZ(44+5)=DATAZ(446))
P22 (2#0ATAZ(444) )= (2%CATAZ(445)))
Q33 ((2#0ATAZ (444) ) =(2#CATAZ(446)))
CC=2((22#Q3)=(0]1)#*2)
NQw CCHMMCM ELEMENTS I'I EACH MCDIFIER ARE FORMED
HCa FORM THE MODIFIERS
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1010 DO 150 (=i

100 CO 170 Jzles

1030 CAL2(((DATAZ(L +85) @l ATAZ ] 4a) ) /CCI 2 (DATAZ(J48) =CAT
1040 fs A2 Jea) )20 )= {[PaTAZ(Je8)=DATAZ (Jes)) #Q3))
1050 CM22 (((URTAZ(Le0) = ATAZ (1 44)) /CCIRI((CATAZ(J95) =CAT
1060 5 AZ(Jsa) )20 L) = (DATAZ(Js8) =CATAZ (Jow) ) #N2))
1070 DATZI (L ed)3DATAZ([au) o(C 1eCM2)

1040 176 QLhLTIuE
1090 16 QOnTINLE

1100 » “Se FoFt. THE “OCIFIED Y “aTRIX
1110 O 185 l=2l43

1120 20 lhe J=l43

1130 DATY2 (! 4L ) 2DATAY (I D)

1140 lon CO*f TINUE
1150 165 CCr TIUE

1160 D0 150 =143

1170 DATY2 (1 +&) 2DATAY ([ 4&) NATAY ([ 45) «DATAY (] 46)
1180 190 CI.TIMUE

1190 00 200 K2l.3

1200 DATYZ (4 ok ) ZDATAY (K 44 ) ¢CATAY (K 95) «DATAY (K 46)
1210 200 CONTINUE

1220 DATY2 (444) 3(DATAY (9o) ¢ (2#DATAY (445)) + (2#DATAY (446} ) +DATAY (5,.5)
1230 & « (2#CATAY (S46) ) *DATAY (646))

1240 205 NPMz:pPRASEel

1250 DC 204 I=ls2

1260 DATZ2(1+3)20ATAZ (] a)

1270 DATZ2(3+41)2CATAZ(4417)

1280 206 COMTINVE

1290 DATZ2i346)30ATAZ(445)

1300 DO 207 J=1.2

1310 DATZZ (Jeb) 2CATLZ(JWS)

1320 DATZ2 (44 J)3CATAZ(54J)

133¢C 207 CInTIUE

134¢ DATZ2(4¢3)3CATAZ (S 4%}

1350 DATZ2(343)3CATAZ(444)

1360 DATZ2 (e 44)3DATAZ(5,5)

1370 DO 2n8 I=l.2

1380 DATZ2(11)=SDATAZITI ]

1390 201, CONTIMUFE

1400 DATZ2(142)2DAT22(1 42}

1410 DATZ2(24,113CATAZ(241)

1420 IF(NPHASE S EL2)GOTR27D

1430 NO 215 [zl 4PV

1440 DO 2i6 JalnP¥

1450 CM133((TATZ2(1ea) =DAaTZ2(1 431 ) #(CATZ2(J03)=DATZ2(Jd44)))
1460 CMez(((22CATZ2(344))=(DATZ2(343))=(DATZ2(444))))
1470 2ACCS2=(CH3/Clig)

1480 DATZ23(1+J)=DATZ2(I «J)+210D5

1490 214 CONTI.:UZ
1500 215 CONTINVE
1510 DATYZ2(141)3DATAY (141}
1520 DATY2(142)3DATAY (142}
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1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
18990
1900
1910
1920
1930
1940
19%0
1960
1970
1990
2000
2001
2010
2020
2030
2040

*

221

ORIGINAL
Q

POOR
OF PAGE

CATY2(21)30ATAY (241}

DATY2 (2421 3LATAY (242!

CATY2 (L1 e2) 2l ATAY (Lew) #lATAY (1 e9)

DATY2(243)30ATAY (244) +NATAY (245)

00 221 [sl.e2

DATYZ(24[)B0ATAY (& 1) ¢TATIY (§,])

ConTI LS

DATY2 (3+3)2(SATAY (bod) ¢DATAY (545) +(2#DATAY (44511))
“Ia wBITE THE CUTFUT FILE

[’S

27 ARITE (LUTU 201 7.PR 1 4i OCASE «0C s Fi3CeitCCoHTPC a1 TIT W NPHSET WNSP

220
21)
400

420
@l
&30

2@
230

&

o 810 EUF
[F(vrHAST «ENL2)30TCWNG
NP 43t PRASESL
IF (W PruSEeECaLIPATZI(Le1)20ATAZ(LsL)
[F {LPHASE«FGel)DATZI(241)23DATAZ (4!
[F (NPHASE e EQ8LIDATZI(142)12DATAZ (L v6)
IF(NPHASEECaL) IATZ3(242)20ATAZ (4 04)
IF(NFPHASE«EC el DATYZ2 {14 1)=DATAY (10])
IF(NPHASE e EG L) DATYZ(142)2lATAY (1 va)
IF (NPHASS «ERe L) DATY2(241)2DATAY (40 ])
1F (NPHASEECel)IDATY? (242)3DATAY (4 ed)
D0 210 K=1l,.MP™
DO 220 L=lNPM
UPR1znPRLIC1O
WRITE(LUQU30) NP2 aTZ3(KWL)
COMTINJE
CONTINLE
wS=1
IF (NPHASE + iE42)GOTO63C
D0 101z +iP™
00 420 J=l,i.P¥
SPR1z2PNLeLN
WRITE(LYCU30) P PRLWLATZI(14J)
COHTILILVE
COMTINUE
4Ts]
DO 230 K=l NPV
DO 24D L=leMPM
APR12:FRl1el10
wWRITE(LUCU32) WP, DATY2 (KoL)
COMTIUE
COr.TIMVE
WRITE(LLCUoul HF iy
PRINTL'TYPE A 1 TC FROCESS a MEW (~PUT FILE®
READ.{
CALL DETACH(LUINISTAT,)
CALL DETACH(LUCUWISTAT,)
[F(l1.,EQ.11GOTTLL0

) PRINT,'STCP OF EXECUTIC!H NMARMAL'

PRINTL'ELD CF DATA FILZ!
sSTOP
END
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0LO##RUN®E; {EUREDD2 (I.CGO+CIRED2DK)

020
0130
040
050
060
070
080
090
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
%20
430
440
450
460
470
a0
490

L 2R IR 2% J

200
210

220

300

310
320

330

SUBRJUTIME “EURED(Y a2 o iamtolDI”2YsSAL9SA24SAI+WKAREA NN IMDIM)
THIS SUSRSUTINE CGMPUTES A MELTFAL OFDUCTION PRQCEDURE
UST'G & GENERALIZEL “ATRIX APPENACH DEVELIPEN BY RJAUSTAY
HOTE TieAT THE RFESULTS ARPE RETURMED 1M Z AMD Y WITW ZEROED
HORCERS, THLS CRIGINAL 24.Y, ARE TESTROYED

COMPLEX Sal(KRDIMGHDL 1) oY (I'DTHMZY WP DIVZY) 4SAI(NDIMGNDIM)

COMPLEX SAZ(LulemDI ") o Z(HDINZY WDIMZY)

COMPLEYX SULIW2ERGCZCIESDEN

CIMEL.SINH wKAREA(t¥) :

DATA ZERD/(0e904) /e 20MNE/ (1ee0a)/

[F mzhMel THERE IS N MEED FOR COMFUTATION

IF(MGECe (Mi®l))RETUR

L3tie]

K BM=f
REDUCTICH OF Y

DO 210 Iszlen

SUASZERC

DO 200 Jau oM

SUM2SUMY (I 4J)

Y{losL)2SUM

Y(Lel)aSyUm

SUMSZERD

0O 220 [=L e

00 220 Jzi M

SUMZSUMeY (1 +J)

Y(LobL)3SUn
THIS “YEXT STEP OF ZERCTNG 302CEP IS MIT HECESSARY

CALL CHTZRO(Y ool oMNDIMZY)

REDUCTIOIN OF &
EXTRACT 222 AMD 212 AHD PLACE [I: SAL AND SA2 RESPECTIVELY

0O 320 J=leK

NLLT SIS

20 300 1=zl

SAL(leJ)aZ{leNsJPN)

DO 310 [3leM

SA2(1+J)22(1vJPN)

CONTINUE
NEXT INMVEPT 222 USING SAL AND COMPUTE DEaST#2221#S

CALL CHMTINVISAL oK oK oD ewKAREA)

DEN=ZERD

DO 330 [=21+K

DO 330 J=14K

DENZSUM+SAL (4K}

NEXT COMPUTE Z12#2221 (MXMa1} AMD SAVE IM SA3, WILL THEN NO

LONGEP MEED Z22[=2S5A1 SO THAT SALl wWILL BECOME SCRATCH
CALL CMTMPY (SAZ245AL+1SA3 N eK oK oD M)

MOw SAI=Z12#2221. SALl IS SCRATChe 5423212

HNEXT COMPUTE SA13Z212#722[#Z12TaSA3#Z12T35A3#5A2T
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500
510
s2¢C
$30
540
550
560
5§70
580
590
800
610
620
630
650
660
<670
680
68l
690
700
710
720
740
7%0
760
770
780
790
800

350

380
376

4«00

420

ORIGINAL PAGE 1S

LITY
OF POOR QUA FAGE 2

CALL Ch T DT (SAIeSA2SAL Kol eilailD])
0w SALEZ212#0221%212T, SA33212%2221. 342 IS SCRATCH
WEXT CUMPUTE Z1ll=212#222[*212T7 ANl 00 [N PLACE

CO ISQ lale

<G 3%y J=lem

2(1lad) a2 (el =SAL(]4)
e 9al Anl SA2 ART 3CRATCH. GrEMEWAER SA3I=m212#2221
GEXT CLNPUTE SA(2212%2221%Se IE SAL 3ECCHES AN NXL VECTCR

DG 370 I=(.t|

Su-iaZgZR0

00 360 Jzlek

SUMaSUNeSA (] W J)

SAL(I+1)85U™
MOy SAL13212#2221#S A4 NeVECTOP, SA2 AND SA3 ARE SCPATCH
VEXT COMPUTE SA2=212%222[#525T#222[#212TaSALRSALT

CALL C T IPTI(SAL+SALsSA2 1l NoMeMDIM)
Ndw FORM Z1LEe RENEMRERING Z11=212%22219212T HAS ALREADY
JEEN LOMNEe ALSQ SAL1=2212#2221#S5 AM MNeVECTOR,
Su232120222[#S*STRZ22212212T AID 543 IS SCRATCH

DI 420 I=zleM

00 «QQC Jsmien

20Lau) 22 (Lo J) #SA2( L 4J) /DEN
MOU FILLING IN PEMAINING PARTITINANS

2¢LsL)12SALL]41)/0EM

2(hel)2S(Iw)

2(LeL) 220LE/NEN
ZERLD G BORDER

CALL CMT2R0(Zs el otinIN2Y)

RETUR

END

1-36



BRRRR R BRI RN TR RPN RN BN B RE S S BB 8 @B D BT 2R RS SRR RN B R 2R R ¢ RN RN

NEUREDS3 ORIGINAL PAGE 15 0+/08/81 1313 PM
ITYTT I L 2L LA T Y LY o-ﬁﬁ;****ogf'egpﬁogqaku XTI 2 2L 2L S22 X222 2 2 82 2t s o
NOTE: This Program Has Not Been Debugged and is Not Operational.

000Ll*3 RU N 3MEUREDHI(MLIS«CURE2ISK)LIBRARYITLIFNRAPY/IMMSLRILIBRARY /QLOTSLIB R
1000 » THIS P7GLRANM SERVES Th CIISALIDATE SFEPERATE WEUTRAL

10190 COLOUCTCRS ASSCCIATEL LITH T1.CIVIDUAL UNDERGROUNC
1020 » PJ4cR CAILES 1:iTC SLECTRICALLY ENUIVALENT SINGLE MEUTRAL
1030 » CIOUCTCR ALALIGRUS TN THE SITUATICH FQURD [M OPEM WIRE

. 1040 » QVERNZAD CCNDUCTIRS.THIS PROGRAM USES IHPEDANCE AMD -
1050 » Al TTACE DATA [1 LNIT GF ORiS/-ETER AHD MHQS/METER
1060 » CALCULATED FCn BUFIED CARLE 3Y USE OF THE RPa EMTP
1C70 = Ca3LE CLASTANTS GFTIN,
1080 » [N CELCULATIQN PERFORTED 3dY THE SROGRA4 THE ELECTRICAL
1090 »~ EQUIVALEST ~EUTRAL Co:sUCTGR IS 0T ASSUMED TO BE AT
1100 » GROUMD POTINTIAL THUS RETAINING THE EVULIVALENT NEUTRAL
1110 = AS Al TEXPLICIT® COHCUCTOR, '
1120 = TH135 PROGRAM 13 EQUIPPED T2 SUPPLY THE
1130 » PROPER Z AND Y MAT2ICES FOR EITHER 142 OR 3 PHASE CASE BY
1140 » THE POCPER EXTRACTION AMD MALIPULATION OF THE ELEMENMTS OF
1150 # THE 6 3Y & I[MPEDAKHCE AL ADMITTANCE ''ATRICES SUPPLIED 3Y
1170 » #RITTEN 2Y RICHARD «CODIYNG

1180 1C FORMAT (V)

1190 20 FORMAT(144+1015)

1200 30 FORMAT(I5e1XelPELS.84L1XeFE15,3)
1210 4 FOQMAT(I4)

1220 NFN=269GS

1230 ODATA LUIM/L11/sLUQU/L2/

1240 CHARACTZIN®G 2CW o IHPED ADNIT

1250 CHARACTER*G [MFILE ZCUTFILE

1260 COMPLEX CCoCMLaCM2 403 4C M4 424005 4,200

1270 » CATAZ IS ThE I“PECANMCE *ATRIXL,DATAY IS THE ADMITTAMCE MATRIX
1280 ODINEMSICON DATA(2446) +LATAZ(646) «CATAY (646) +2MOD(4) +ZM0DB(4) o
1281 & DATZ2(696) sDETY2(a46) +DATZI(696)

1290 COMPLEX LATAZSCATAY +Z2: 0040152003 4NATZ2+0ATY24DATZS

1300 oI4eMNS IO DENT(T)

1310 PRINT,YIF ThE MALUAL EMTRY MONE TS DESIRED ENTER A 1.IF NOT CR?
1320 . READ JMPHOLE '

1325 110 CORTIRUE

1330 [F(PLOCELERLLIGO0 TG 97

1340 PRINT '~ TEF ThE MAFE F THE C MPLEX DATA FILE FOLLOWED BY3!
1350 REACIMNFILE

1360 CALL OFE F(LUINLINFILEWISTAT 3041

1370 97 PRINT,'EITEZR THE MAME GF THE NUTPUT FILE FOLLOWED BY A 3¢
1380 READQUTFILE

1390 CALL OPEIIF (LUCUWGUTFILEZISTAT+3+400)
1395 IF("PMODESEVel) GG TO a8

1400 READ(LUIMw10+E%D2999) ¥PRLNOCASE »IPC o FEC o HCCoNTPCINTOT «MPHSET ¢NSP 4NSN
1410 o NEUF

1420 READ (LU TN 9100 LAUMO o [MPED

16430 PRINT, 'LTYPE CASE DATA!

1440 PRINT GKPR1 ¢MOCASE +#RC+""FAC +ICC oL TPCHTOT «NPHSET o NSP o NSN o NEUF
1-37
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1450
1460
1470
1480
1430
1509
1510
1520
1530
1540
1550
1555
1560
1570
1589
1590
1600
1610
1620
1630
1640
1650
1660
1679
16380
1690
1700
1710
1720
1730
17«0
1750
1760
1770
1780
1720
1800
1810
1820
1830
1840
1850
1860
1870
1850
1890
1900
1910
1920
1930
1940
1950

ORIGINAL PAGE 1S
OF POOR QUALITY
PAGE 2
PA[NT ITYPE A C? [E k¢

RE&D 4i . CN
IF(C.’:( .;‘;‘).())GGT"QC

P PRIVTGIE Tew «CLIFIEY D2ATA CASEY

REIC 4.7 %L 9. CCASE o 'SC o iFTC 1CCy" TPC W TIT o iPHSET
=31 ! - N ‘ . T ‘ 4 ‘1 PoM *
PRIILT I IFTED CASE TaA™ay ' ) ) ET /ISP NSN +TIEUF
PRIVNT ' PP Lo .CCASEs .28y, FC e !CCei TPC ot T Tw: . i

. RAYE N A S X : . lpH . M i
SRR . . 3T e SETMSP o MSM W HEUF
RE3D 4 CrK
[€(-CK o320} INTZR0
[F(QUL " 240100 To240

* CONTI o2

[F(=P 22€eSCa 1) 3C T 5200

. L,I .X:l

n1oc

191
500

277 130 I=lelle2

QAL 10 LU Lm0y s {DATA ([ 0d) e USleb)
READ (LU TNl LU 24 (JAaTA(I 41 ed) vzl eb)
READ(LLIN « LOILNIUNM3 G L OE
READ(LUIMe10)LHUMNG

COMTIMUE

READ(LUILiielG) LNUNQ AT

9C 1G1 I=13.23,¢

READ(LUTL o 10)LUML 4 RO o (DATA (L 0 d) 0J2146)
REAC (LU INGLI0ILUMZ o (DATA (el od) vd=1es)
READ (LU TN 10 LiUS3 4 LINE

READ (LUT:ie 1O L0 UG

CONTINUE

COMNTINUE

[F{APMCOELiEel) 30 T 192

PRIMNT,*'sNTER RCC?

READDEIT(])

PRIMT,,*E.TER Rii!?

READ,.OLiT(2)

PRIATL 'S’ TER XCC¢

REAC yJc T (3)

PRINTW'C.TER Xiin!

READLOC T (4)

PRIMTL'CENTER Ran”

RAEAD LOET(H)

PRINT,*=TER XAE?

READ WDENT (6)

PRINTL'ELTER XCN°

READWDELTI(T)

PRINT VS TER YCC?

REAC WOENT(5)
PRINT,'E1.TER Y.
READWDEXNT(9)
J=1

Kl=1

K2=2

K3=3

DG 41 [=lells2

~o
-

1-38
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190 Alale|

1970 DATA(] +u)30ENTHUK])
1980 VATA (1 WJ)2DENT(KY)
1990 J3ge

2004 [F(leZhe5) K12 el
2010 [F(leECeS) 323K 3el
2020 al CM™TL L3

2Nn29% J3Z

2030 DY &3 [=31+942

2050 CATA (4 )2TENT(S)
2060 [d3] e+

2070 MATA(I3,J)30ET ()
2¢30 [nse2

2090 Jizje)

2100 CATA([zJB) 2R TS
2110 [CzlZel

2120 DATA(IC+JR) 2CENT (&
2130 J3Jel

2140 3 CO~NTIVE

21695 J=23

2150 DO 5 lxale742

2170 DATA(T4J) 20DENT(Y)
2180 [Ezle]

2185 NATA (IS ) 2DENT ()
2190 JEzJ=2

2195 [Zz]+a

2200 JATA(IZ+JE)SVENT(S)
2210 [Fa[Z+1

2220 DATA([F +GE)SDENT(6)
2230 J2Jel

22+0 45 COMTINULE

2265 J3&

2250 D0 47 1314542

2270 VATA (] 4y} =0EAT(S)
2230 [Ezle}

2290 SATA([ELJ)22ENT(T)
2300 [G2l g

2310 JFzy=3

2329 DATA([G4JF)3CENT(S)
2330 [He [5Gl

2340 DATA([HJF)20ENT(T)
2350 J3Jel

2360 47 COMNTINUE

2365 J=S

2370 OO &9 [=143,2

2390 DATA(I4J) ZOENT(S)
2400 [Pz]e}]

2610 DATA(IP+J)SDENT (8)
2620 [d=2] ey

2430 Nirl NEVA

2640 DATA([Q+JU) BDENT(S)
2650 [R2[ 3.1

1-39
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2600 DATA(IR 1LY =CELT(S)

2670 J3Je]

2680 «8 C:.T[ UE

249y DATa(le6)20E"T(5)

2500 CATA(246)2DENT (~)

25193 DATA(LLLI=2CE.T (5]

2529 SATA(LZ+1) 208 T (o)

2530 20 S1 [313e¢24

2540 3 52 Jsleo

2550 DATA(]eJd)2G,

2560 52 CUrTILE

2870 S1 QorTINue

2575 J3]

2580 DO S3 [=zl=slBe

2600 QATA ([ oU) SUATA (L ¢ J) eDPEMT (B)
2610 JSJel

2620 §3 QM Tl.iug

2630 “4XOs4

2640 S0 85 I=zlwsl4d.2

2650 DATA (14" XD) =20ATA (] «~X() =DEIT(8)
2660 MXDsu Tl

2670 S CONTIHUE

2680 MxXI=1

2690 DO 54 122042402

2700 DATA(L +'XC) sDATA(I +¥XC)=DEIT(8)
2710 MXDzMXDe]

2720 56 COUTI.UE

2730 MXDz4

2740 00 57 [=2204+2442

2750 DATA(T+'XC) =DATA(] 1 XD) +CENT(9)
2760 MXD=2MLC 1

2770 57 CO"TIrLE
2780 102 PRIMTL'TYFE A 1 TC BYFASS THIS CASe!

2790 REAC..FLSS

2800 IF(MPASSeEQLIGATTLLY

2810 PRINT,'EHTER THE NLYS3ER JF PHASE CASLES!
2820 READ +iPHASE

2830 NQC=MP=ASE®2

2840 111 KPRLIz1OLY

2850 = 4ERE THE COMPLEX &X6&6 ATRIX IS RFAD FROM THE DATA FILE
2860 CO 126 I=lss

2870 DG 130 J=lso

2880 [Pa(2#])=l

2890 Io=(2=])

2900 RCLl=CATA(IP )

2910 RC2=CATA(IGJ)

2920 DATAZ (] +J)=CMPLX(RCLRC2)

2930 130 CONTINUE
2940 127 CONTI WE

2950 » MOW FORM THE COMPLEX 6Xo Y MATRIX
2960 00 140 1=l+6
2970 90 150 J=leb

1-40
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2980
2990
3000
3010
3020
9999
9999
9999
9999
9999
9999
9999
3030
30«0
3050
3060
3070
3080
3090
3100
3110
3120
2130
3140
3150
3160
3170
3180
3190
3200
3210
3220
3230
3240
3250
3260
3270
3280
3290
3300
3310
3320
3330
3340
3350
3360
3370
3380
3390
3400
3410
3420

159
1«¢Q

le2
16l

172
160

164

165

190

200

&
&

2

ORIGINAL PAGE IS
OF POOR QUALITY

PAGE 5

KPa(((2m])el)el2)
Kos3((2*])el2)
SATAY ([ 4J) SCPLX(CATAIVR oJ) oCATA (R 4 d))
CONTI ‘UE
ClieTl..UE
CALL I ED{GATAY U AT A 0 ea et e3ALl 52 245A3 0 KAREA V2NV B)
DU lel !=l,.6
DO 142 J=lsa
BRINTDATAZ (L oy}
PRINTooAaTAY ([ s 1)
CONTI LE
COMTI, LE
[F(MPHASEWE2)58ITC20S
[F(HPHASEGENGL10RTL2T0
“Ow FOR™M JHE CREFFICENT COdii TC ALL THE MUDIFIFRS
Ql2(DaTAZ(546) ¢DATAZ (4 46)=TATAZ(445)=DATAZ(4406))
A23((22)2TAZ(444) ) a(2#0ATAZ(445)))
Q3= ((2#DATAZ(e4e) ) (2*MATAZ (4 48)))
CC=((N2»C3)=(T1)a»2) .
Ma CQri-OM ELEMENTS Tiv EACH =CDIFIRR ARE FORMED
"Ow FORM THE MCCIFIERS
DO 1eC I=1l+4
00 170 Jsl&
CALS(((SATAZ(I 451 =0ATAZ(144)) /CCIR(((TATAZ(Jeb)=CAT
AZ(Jya) ) #CLl) = (CATAZ(JsS)=DATAZ (Jea) ) *C3))
CHM23 (((CATAZ(T o8) =CATAZ(144) ) /CCI R INATAZ(JeS)=DAT
AZ(Jea) )21 ) = (DETAZ(J40)=CATAZ(Jes))#C2))
DATZ3 (1 4J)SDATAZ(T 4d) ¢ &CiileCM2)
CONTILE
CONTIRUE
w8l FCRIL TRE “IDIFIEDY Y MATRIX
DO 165 [=143
D0 les J=1,3
DATY2(1,J)=sCATAY ([ U}
CONTINWE
CONTI WE
DO 150 [=1.3
DATY2 (1 42)3CATAY (] ob) *TATAY ([ +5) «CATAY (I 46)
CoOMTINUE
DO 200 %=1.+3
DATY2 (4 oK) =20ATAY (K &) +TATAY (K +5) +DATAY (K 48)
CCHTINUE

DATY2 (444) 3 (DATAY (@ed) o (2#NATAY (445)) ¢ (2#DATAY (446)) +DATAY (5,45)

+(2*DATAY(Sen) ) e ATAY (K e8) )

205 NPM=2!pH4SEe]

205

CO 276 =142
PATZ2(143)20ATAZ ([ 4a)
DATZ2(341)3CATAZ(441)
CONTINUE
DATZ2(244)2DATAI(445)
00 207 Jsle2
DATZ2(Jsa) 2DATAZ(JS)
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NEURECS3 OF PAGE 6
3430 DATZ2 (4 ed)2DATAZ(S4J)

3440 207 QONTINUZ

3450 DATZ2(64e3)30ATAL(544)

3460 DATZ2(33)2CaATAZ(446)

3470 DATZ2 (4 4a) 20ATAZ(S,5)

3480 D0 208 [=le2

3490 DATZ2(141120ATAZ(] 1)

3500 20~ COMTINLUE

3510 DATZ2(1+2)3DATAZ (1,2}

3520 CATZ2(2«1L)=CATAZ(241)

3530 [F(. PHL3 e Ee2)GRTRZT0

3540 CO 215 I=leMP*

3850 DO 216 JsleiP4

3560 CMIZ((DAT22(144)=DaTZ22(143)) 2 (LATZ221J43)1aDATZ2(Jde4)))
3570 CHe=(((2#CATZ2(2344))=(DPATZ22(343))=(DAT22(444))))
3580 ZMCOS=z=(CHM3/CM4) .

3530 DATZ3(1+J)SCATZ2(14J)+ZM0CS

3600 216 COMTIMUE
3610 215 COnTINUE

3620 CATYZ(141)2DATAY(1W1)

3630 CATY2(142)3DATAY (1,2)

3640 DATYZ2(2+,1)2DATAY(2,1)

3650 DATY2(2+2)=DATAY (242)

3660 DATY2(143)=DATAY (144) +DATAY (145)
3670 DATY2(2+43)13DATAY(2+4) +DATAY (2,5)
3680 DG 221 [=1.2

3690 DATY2(341)2DATAY (4,])+CATAY(5,41)
3700 221 COMTINUE

3710 CATY2(3+3)=2(DATAY (444) +DATAY(545) «(2#DATAY (445)))
3720 » MOw #RITE THE OUTPUT FILZ

3730 270 ARITE(LUCU.20)MFPSL 4MOCASE s RCVFLCHCCIMTPC o HiTAToNPHSET WNSP
3740 & WSO NEUF

3750 IF(NPHASESEGE2)GOTLGQN

3760 NPV sHPEHASEeL

3770 IF(NPHASEWENLIDATZI(141)2DATAZ (141}
3780 I (2PYASEeEGel)DATZ3(211=CATAZ (44 ])
3790 [F (' PHASE«CCel)DATZ3(142)3CATAZ(L 44)
3800 IF(MPHASE«ECWLIDATZ3(242)3DATAZ (444)
3819 IF(IPHASC «SCa1)DATYZ2 (1al)sDATAY (1 41)
3820 IF(NPHASEEQeLl)DATY2(142)=DATAY (1 e4)
3830 IF(MPHASE eENLIDATY2(2,41)3NATAY (44 1])
3840 IF(MPHMASEecCeL)DATY2(242)3DATAY (4 ow)
3850 DO 210 K=sliiPM

386G D0 220 L=lsriPM

3870 NPR1=rPELl+10

3880 URITE(LUCU30)INPRLWDATZ3 (MWL)

3890 220 COMTINUE
.3900 219 CO~TINMUE
3910 40C MS=1

3920 IF(NPHASEWIE«2)GCTCA30
3930 00 410131 MPM
3940 CO 420 J=l.MPM
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3950
3960
3970
3940
3990
»Q00
«01l0
«020
4030
40u0
«050
«050
Q70
«QAa0
4090
4100
«110
4120
130
4140
4150
020
030
040
0s0
060
Q70
080
090
100
110
120
130
140
150
160
170
180
190
200
210
220
230
2640
250
260
270
280
290
300
310
320

EDS3
62
&l
43¢
24"
23
282
99

»

»

*

»

»

»

200
210
220

»

»

»

ORIGINAL PAGE I3
OF PCOR QUALITY PAGE 7

NPR1aMPR el
WRITE(LLOU 300 MPRLLATZI (I W)
COMTIIWE

cerTIive

T2l

03 230 & =3leiP™

D0 240 sl oPY

rWBPE1sFTLel0
SRITE(LUCU 230 MPRLATYZ2 (R WL}
CurTI..LE

CAH.TILE

SEITES(LUTGsa) L F N

PRINTL'TYPE A 1 TO FRUCESS A 'Ifw [7PUT FILE!
RELC ]

CALu NETHCA(LUL e [STAT )

CALL CETACH(LUCUWZISTAT,)
IF(I.EC.1)QCTOLLN

PRINT,'STOP QF EXECUTICH MORMAL!
PRIAT *2Z~C OF CATA FILE!

STaP

10

SUBROUTINE NEURED(YoZoNv“;NDIHZYosAlvSAZcSA39WKAPEAth9NDIM)
TYIS SLIPROUTINE CGHMPUTES A MELUTRAL FECUCTINN PROCEDURE
USIMG A GEMERALIZED MATRIX APPE)ACH DEVELOPED 8Y R.RUSTAY
NOTE THAT THE RESULTS ARE RETUPMED IN Z AND Y WITH ZEROED
HORDENSe THUS ORIGIMAL Ze.Ye. ARE DESTROYED

COMPLEX SAL(NDIMGHDIM) oY (NDIMZY JMDIMZY) +SAI(NDIMINDIM)

COMPLEX SA2(NDIMLMDIM) «Z(HUDIMZY oHDIMZY)

COMPLEX SUMLZERQ+ZOME+DEM

DIMENSIC! WKAREA (Nw)

DATA ZERG/(04404) /920MNE/ (LlesQe)/

[F “=#s1 THERE IS 119 MEED FQQ CONMPUTATION

IF (" ENL {I:*1) ) RETUR:

LsNel

KEMet,

RECUCTICN GF Y

DO 213 I=1e

SUMSZERD

L0 200 J=L e

SUUMsSUeY (14 J)

Y(lsL)25UF

Y(LoI)2S0

SUM=ZERD

50 223 I=ste

00 220 JzL el

SUMESUMSY (L4 J)

Y(L+L)2SUM
THIS MEXT STEP OF ZEROIMG BCORDER IS NOT NECESSARY

CALL CMTZRKO(Y oL oL oNDINMZY)

REDUCTINN OF 2Z :
EXTRACT 222 A'l) Z12 AMD PLACE IM SAL AND SA2 RESPECTIVELY

CO 320 Jsl+K
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330
340
350
360
370
3a0
390
400
410
420
«30
&40
450
460
470
480
490
$Q0
510
520
530
540
550
560
$70
580
590
600
610
620
630
650
660
670
680
681
690
700
710
720
740
750
760
770
780
790
800

300

310
320

330

350

360
370

«Q0

4290
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JPN=2 e

DO 300 l=21l.K
SAL(Tsd)3Z(leNsJPN)
0O 310 I=leN
SAZ(!sd) 22 4JPM)
COITI UE

PAGE 38

EXT TVERT 222 USING SAL AND COMPUTE DEN=ST#Z2221#S
(af Y CHTINV(SAL oKk oK oD s wi AREA)

DEMIZERD
NS 330 IsleK
wQ 330 Jzle
DEHSSUMeSAL(] «K )}
MEXT CUMPJTE Zl2#2221

(M Xthe])

AND SaVE [N SA3. WILL THEN NO

LONGER IEED Z221=25A1 30 THAT SAL WILL 3ECOME SCRATCH
CALL CHTMPY (SA295A1 0543 4714%K oK DI

NOw SA33Z12#2221 SAL IS SCRATCH. S5A2=212

NEXT COMPUTE SA1=2212#2221#212T=SA3#Z12Tx5A3#5A2T
CALL CUMTMPT (SA34SA2+5A1 K N M JHDIM)

NOW SAL3Z12#222(#Z12T7,

SA33212#2221+ 5A2 1S SCRATCH

NEXT COMPUTE Z11-212#2221#212T AND DO IN PLACE

DO 350 I=slei
D0 350 J=l.N
Z(Ied)2Z(1+d)=5SAL(1,4J)

NOW SAl AND SA2 ARE SCRATCH,
NEXT COMPUTE SA1=Z12%222[#S.

00 370 [=]sN
SUM=ZERO

00 360 J=l«K
SUMaSUM+SA3 (] +J)
SAl{l+1)aSUM

REMEMBER S5A3=Z12#2221
[E 541 BECOMES AN NX1 VECTOR

NOW SALl=212%#2221#S AN =VECTOR+ S5A2 AND SA3 ARE SCRATCH
NEXT COMPUTE SA2=212%Z221#S#S5T#222[#212T=2SA1#5A1T

CALL CMTMPT(SALsSALsSA2 el eNeNJNDIM)
MOW FCRM Z11Es REMEMBERING Z11=212#2221#212T HAS ALKEADY
SEEM CONEe ALSO SAL1=212#2221#5 AM [|=VECTOR,
SA2=212#222145#5T#2221212T AMD SA3 [S SCRATCH

DO 620 I=1siy
DO 00 J=lo.d

Z(Lad)22(1ed)2SA2(14J) /DE!
MW FILLTOG [’ REALSIMG PARTITIONNS

Z0Le)=SAL(T41)/DEN
2llel) =S sil)
c{lsl)s20ME/DEN

ZERIIMG BORDER
CALL CATZRI{Z v ol o 1D11ZY)
RETURN
END
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BRARPRRARRE SRR RRE S A SR AR AR Rob R ICR TR SR I BIRID3II  BHR 5  B RRRN

NTKFORS1

04r09/81 1331 PHM

RRARBPRPUR - S PR BPRRE P +T AR PR ARRPCRRER BN AR BRS RSN RR RRBRBRRER R RPN

oLV
020
030
040
050
060
070
080
090
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
00
410
420
430
%40
450
460
70
80
490

E IR IE IR IR AN Ib BB 3k B BE R NE R BE BE B R J

10
11
12

130

150

166G

200

210

T9IS POLGR A 2LADS ASCII CISTRIZUTINAY HETWORK COMFIGURATIONM DATA
FILES 4 RESARRAL'GES TWE[I FORIAT PEESE.TATICH,
JELDW 1S AL E4PLAIATICON COF TWE ABPQEYTIATIONS USED TC HEPRESENT
THE CTwORYE CONFIGURATIAY UATA [n THE READ & WRITE STATEMENTS
AF TUlS PRCARAM,
ILl.sLINE U IeEY SRl (ETWORK CONIMG FOR' WSED [N PEAU STATEMENT
NCOE=NCZTAOPK 1908 WUNLED
[PLR=2ZTWORFK PARELT MCDE
[LS:.2LEFT SUi. UF NETWORK PARE! T nnLE
[RPSH2RICHT SU:s OF .ETN8K PAREINT “0ODE
[LCD=i.STWCRK [H0DE LENGTH CNCE
[OmMm=CHt CODE
[TTY=2TR2ANSFQRMER TY2E CNDE
IPm5=PHASE COMNLECTIIN CNOF
MSER=hUrGER CF ELECTRIC SFRVICES ASSOCIATED wITH A MODE
[PRL=2FRIMAFY L0AD CODE .
[1GD=hEUTRAL = GROULID ACMITTAICE COQCE v .
LINE=NLE, METCGRK CaTA LIME MUNEERS GENERATED B8Y THIS MPROGRAM
CHARACTER [“FILE*9sOUFILE#S
DATA [OHN/6/7 oLULA/ZLA/oLUNU/ 1L/ oL TYRP/L1CN00R20/ 4 INGD/O/
DATA [MFILE/*NTAKINCLI '/ +sCUFILE/'ONAKINIOLS Y/
FORMAT (V)
FCRMAT ([4e@]541Xs1441Xs715)

FORMAT ('0N001 MGOLE IF-R ILSH [RS.. LTYP

PILCS [N ITTY I12HS SER [PRL [HGDY)
CALL NASTFK
PRIMTW VI LFILESVUFILESY s (FILE" "W CUFILE
PRI'iT+*[F CK TYFE CR!
READ]
[F(l.22.0)GCTQLSY
PRINTW*TYFE "MAME OF [IFILEUFTILEs FACH FOLLIWED BY 5°
READIMFILESQUFILE
GOTOo130
COLTINUE
CALL OPEF(LUIMWINFILEZISTAT3e001)
IF(ISTATECL01GCTO160
IF(ISTAT.EQeS)IPRIANTIHFILES'DCES »OT EXIST!
STGP G167
CALL JPE.FILUGUIUFILELISTAT)
[FUISTATEG.Q)GOTO2¢0
[FUISTAT ik e O)PRINT 4P ISTAT=,ISTAT
[F(ISTAT ECeS)PRINTWIUFILE'ISTAT=' o [STAT
STOP G3CO
LINE=100C
“RITE(LLIVLLR)
READ(LuUlIMelO)ILTIHWNMCCE
“wRITE(LUOUeLL)LINEW:CDE
LINESLIMESL
COMTINUE
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500 READ(LUL .o lG4ENiC299C) ILIN NIDE o [FAR W ILSN e IRSHILTYP W ILCD o IQKM,
$10 & ITTY (IPKS o SERGIPRL « [ NGO

520 WRITE(LUCUALLILINE s COE«TRAR e LILSM oINS oLTYP A ILCD « ICHM,
530 & ITTY S [PHS «MSERW[PRLIHGD

5«0 LINS=2 ] Zel

550 nGTS219

560 990 CALL CETACH(LULTI4ISTAT,)

$70 CALL 2CTAQHILUTULISTATY)

580 PRIGTZSUFILZ ! COIPLETE!

5§50 PRI“T Rz QOVE FIRST &0 10TATION RECOSD HEFORE USE!

603 STCP

619 END
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..****’**‘*’***‘f‘*dQQ*&*Q#**b'**ﬁ*QQQ*#QG#*QIY;QQQQQQQQQQ.QiofiiﬁQQQ#*Q

MTUKANSS 06/61/81 9:16 Am

(22 L2 AL 2 AL ERELERERFLEFEFINE L EIIIZLIETNEYS IR R P TETLTIYYYTEY YRR LY YL Y

00NL10%®e kirH SETUKAI MG (IULIBCORE=GIK)ILIBRARYSILIBRARY /IMSL RS
CO020%# LIUKARY/HLOTOLIS«RILIFRPARY/ZETA WD
00030 = T=18 IS A VERSION UF “ITLKAMS] weiiCH INCLUDES THE

NO&0 » SULTUUTINE 2PLCT, HWESURE TD FEDFEFINE NDIPLT [N DATA
00050 +« STATERENT T2 CORRESPOMD TQ AMY CHAMGE IN DIMENSIOM UF XA
00060 = THt ROGOT P=CGIAY HAS SEF CHANGED

NO070 = TO InCLUDE COLE TN SET UP PLPAMETERS AND CALL THE SUB-
00080 » ROUTLIEe THE SUELROUTIMFE ITSELF HAS BEEM ADDED TO

00090 » LIRRARY 44 USE JaeJdoFLECKL/C TO NOTF ALL DIFFERENCES,
00100 =

00110 # THIS VERSION QY RCR IHCLUDES SI'GLE PHASE RATIO BANK
COl12G = TRANSFORMER LOGIC ANLD A REVISFC PPOCEDURE FOR CALCULATING
00130 » TRAMSECSITIONS ar.D TRANSISTIONS

00140 =~ THIS FPRCGRAM ACALYZES AND DETER“INES VOLTAGES AMD CURRENTS
00150 = SIVEN THE SOURCE PARAMETERS AMD RESULTS OF APPROPRIATE MNTWKERS
00160 » PROGRAI CUMTAIMEC Ir APPROPWIATE FILE MT123456

00170

00180 = THIS VERSI{Y ALSC DIFFERS FHOM “TWKERSL IM THAT SEVERAL
00190 = JIWJSED VARIARLES HAVE REEN RLIMOVED FRUM THE CCDF. THE
00200 *» VARTABLES *ZC'y 'NIYLS?Yy AMED 'QIY2S?' WEPF BASICALLY UM=
00210 = USEL ARD WEFE THERLFORE REMOVED.

00220 »

00230 * THE FIRST SECTIOMN ACCFSSES PROPER NT123456 FILE

00240 * )

00250 = SEC THE END OF THIS LISTIMG FOR PROGRAM ORGANIZTION NOTES
002¢7 *» AND MOMENCLATURE LIST

00270 100600 FOIMAT(PTHIS PROGRAM AMALYZES VOLTAGES AND CURRSNTS'/

00280 f SAPPRNFRIATE NT FILE "UST FE AVAILABLE IN DIRECTCRY '/)
00290 10001 FORIAT('IF UK TYPLC CRY)

00300 10GN2 FORMAT (2hNT 1242014124143

00310 10003 FNSMAT('FILE v4A104* NOT AVAILABLE ON LGU 415/

00320 & *CUE TC ERROR CONDITION *,15/tPROGRAM ARORTS?)

00330 10004 FORMAT(//'FILE RREAD FRPOR OMN *4]6e!'FILE AT RECORD'+1S5/
00340 & ' PROGRAM ABORTS?')

00350 10075 FCORMAT(L1HM 4124211 el241141H3)

00360 1000e FORNMAT(V)

00370 10007 FORMAT(*THE FOLLOWING PARAMETERS PEPTAIN TO THIS ANALYSIS'/

00380 &€ ' FRECUENCY COCE='+I5/* TEMPERATUPE CODE='+[S5/'ASSUMPTION ',
00390 & 'CODE=?e[5/ METWORK [NENTIFICATION NUMAER=',[5/
00400 & * PROCESSING OPTIQOMZ*4(S5///* ETWORK DESCRIPTION :'/)

00410 10008 FORMAT(*SECTICN PAREMT (SO!t RSOM LEVEL LTYP LENGTH OHMCD *)
N0420 10009 FORMAT(IS5418+2160217418,17)

N0430 10010 FORMAT(!TYPE 1 TO SPECIFY A NEW SOUPCEs TYPE 2 TO EVALUATE'/
00440 H 'A MEW SECTIOMN USING EXISTING EXCITATION IMBEDDED IN FILE")
00450 10011 FORHAT(AS04I5/(10110))

00460 10012 FORMAT(ASCI5/8(2X+E1246))

00470 10013 FORMAT(//'WARNMING = FREQUE'CY SHIFT COMPUTATION USING ',

00480 & 'LENGTH MOCIFICATION®/*MULTIFICATICN FACTOR=z*4F9,6//)

00490 10014 SORMAT(/'ENTER VOLTAGE SOURCE VECTOR AS *+I13+* COMPLEX NUMBERS'/
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N0500
n6os1o
NN%20
00530
00540
00550
00560
0057¢C
00540
00590
00600
00610
00620
0N630
00640
00650
00660
00670
00680
00690
00700
00710
00720
00730
00740
00750
00760
00770
00780
00799
008900
00810
00820
00830
00840
00#8C
00860
00870
00R8&0
00890
00900
00910
00920
00930
00940
00950
00960
00970
00980
00990
Q1000
01010

ORIGINAL
PAGE 2

& ' lele "oldet DPFLL VL WWEDS SEPELATFD BY COIMAS .Y /)
LOOLS FO< 4T YO, 4T 4 VOLTAGE SOUSCE DRIVE?Y)
LOULA FI2" e (/70 ninE O TR SCURCE CUESENT VECTOR AS '3 134" CCUPLEX'
O Y LS LIUS M/ L eEe Yeldet SELL CIUCMRERSGSEPERATED HY COU'MASY/)
LOOL? FO9AT (/Y5 E THE 40E VALUES CORRECT 2 1)
1001a FORYAT (/72 TER SCURCE ADMITTAICE ' - TRIX AS *4134' COMPLEX ',
& "MUMUERS /' eEe 'ol3s' PCAL MUMTERSSERPERATEND BY COMMASY/
& 'YFOF COMVFHIENCE YO MAY EMTER vel340 LINES OF 0,13,
& ' QeAL MNUMBEKRS EACHY/Y Q0w OFDER EITRIES EXPECTED'Y/)
10019 FORAT(/ 4(2XebLlbgt))
10020 FORMAT(/'ENTES A COMCATENATED INTFGFR TO INDICATE OUTHUTY,
*OPRTICHS AS FOLLLWS'/Y 1 =« OUTPUT VOLTAGE & INPUT CURRENT'/
12 = "ICRTQN SOURCE AR VITTANCF AMP CUROENTY/93 o [NPUT?,
' ADMITTAMCE!/%e = TOTAL LGAD 0N SECTION'/'S « VOLTAUE TRANSFER?',
t MATRIXY /16 « CURREMT DRIVE FOR UMITY VOLTAGE'!/
'T -« OVERALL VOLTAGE TPA'ISFERY/
'9 = MAGMITUODES OF OUuTPUT VOLTAGES AND IMPEDAMCE!'.
* LEVELSs LEVEL WARMIMNGS AND POWER*/'THE LAST OPTION wWILL?',
' AFTEP THE FIRST PRINTCUT ' /'DISAPLE ALL OTHER OPTIOMSt//)
10021 FORMAT(/AS0/(B(2XsE1246)))
10UZ2 FOR“AT(ASO/ (4 (2x+El%e8)))
10023 FORMAT(/ASO/BI2XWE 1246))
10024 FORMAT(//*FROM {0 OM OMLY VOLTAGES AMND POWER ARE ',
& "RITTEN®'/'ALL COTHEFP PRINTOUTS HAVF NEENM SUPPRESSEDY/
& v 3EC SIR  PAR UM [IST  svly /N2/ /N3, 2TR/MIH VFZF ¢,
& ' YIAIX YSI3mx  YnORMX Sle/w SIP/N POWER* /)
10025 FORMAT (315 4F8ele3(1XeFT44) ¢1X0F74202A203(1XeF76¢2)e215¢1PElGoe)
10026 FORMAT (/' HMREAD '4[5.¢ SECTIOK NUMBER *.13,! LINE TYPE *,15/
& ' LCU 'e]20? IRECH 4,124 [AREC '9154" NECO '4137)
10027 FCRMAT('ELTER SECTION HUMRER OF SECTINN AT WHICH AJUTPUT ¢,
& 'S CESIRER') )
10028 FORMAT(*SECTION CHCSEM 1S 'sl6e' IS THIS CORRECT?')
10029 FORMAT (" SECTIOM *4[3+' WHICH YOU HAVE CHNSEN IS NOT IMN 0
& YMETWCRK 14]4/)
10030 FORMAT(®' YQU HAVE FITSER FAILID TO CEFIME A SOURCE OR'/
& YA PROCESSIHG ERRCR ON SECTIOM '8, HAS TAKEM PLACE?Y/
6 PrOGRAM ABORTSY)
10031 FORMAT(/AS0/(818))
10032 FORYMAT (/D0 YQu wANT CUTPUT AT ANGTHER SECTION WITH SAME SOURCE??*)
10033 FORMAT(/'CO YOU WAMT THE EFFECTS 0OF LOAD PERTURBATIOM */
& 'OP A FEVERSE PATH PROPOGATICH 27)
1003« FORMAT (/00 YOU WISH TO REANALYZF SAME NETWORK WITH A t/
& ' DIFFFRENT SOURCE ?')
10035 FORMAT(/'D0 YCU %' SH TO ANALYZE ANOTHER METWORK 2?2 *) .
1005 FORMAT (/'EMTER STCTIOM AT WKICH LOAD CHAMGE TAKES PLACE'/)
10037 FORMAT('ENTER “ORTOM SOURCE CURREYT VECTOR ASt'/
&6 1540 COMPLEX NUMBERS'/)
10038 FORMAT (*ENTLR CHAMGEILIM MOPTON ADMITTAMCE AS'/
& I8+ COMPLEX MUMBERS'/)
10039 FORMAT(/'IS THIS A REVERSE PATH PROPOGATION 27)
10060 FORMAT(/'EMTER CHARGE IN LUAD LLY2=YL!EW=YLOLD AS?
& oIS 'COMPLEX MUMESERSY'/'FNOR CCOMVEMIENCE YOU MAY?®

[al Sa B S B~ S Nl il g
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ninao o TEUTLRYI3 W LIIES  OF ¢, 13,9 CCPLEY “UMRERS FACHY)

QLO30 004l FO22 AT (/Y20 TEY SeCTINY AT 1«[Ch FFFECT OF PERTURBATIOMN IS ¢
N1ted LO¥TT TR e Tae e

01080 1006l F a2 e T 0 5o P82 TE o Pwk S 101 CATRED PRIGRAM ATORTS')
01060 {Uald FOXAT(/YWoLT Al FUFORE CHANGEY)

01070 LOwew FORMAT(/'CH4nAGE [0 VOLTAGEY)

01080 10U«S FORVLAT(/YVOLTAGE AFTER CHLNIGE?)

01090 1004e FIARVAT{/'20 YOU rnalT PESULT AT ANGTHER SECTINN%')

01100 1007 FZRaT (/00 YOU #ahT & HOTHER PEFTURRED LOAD? ")

01110 [SPLICIT COMPLEX (A=deisSeTeVeYe2)

01120 CHARACTER #9 ~DPRL MGOUT

01130 CHARACTER %3 JDATE

01140 CHARACTLR #2 JVOLTWJI'PED

01150 CHARACTER #30 [4C,IYC IT!

01160 DATA LEPRL/10/LDCUT/12/IHEAD/O/MPERT/0/IBRAMN/L/

01170 JATA MCPRL/1B00/NSIZE/L1B00/NDIPLT/200/MD1IM/4/TALLZO/

011iAR0 DIMENSICH VSORCE () oYI' (4 ed) 4 Y2K (4 et) s YLOAD (4 44) ¢ YNORPH (b e&) o
01190 & YTENP (4eb)

0200 & INLCSACLBO014) o [LSEOV(L1B00) sAM(4) «BM(4) sCM(4) JDOM(4) sVM{G) o
0 210 & CICRIV (@)

01220 § APHT (444) yOPHI(446) sCPHI{444) JLPYI(646) JVTOPH (444) JVPHIN(4) o
01230 O VPHOUT (@) 4POV(20) o ’
01240 & CUPHI (&) «CiHPHI(4) +PRT(10) o

01250 & WKAREA(200) +CSDATA(4) o

01260 O 212(646) oZTOT (G ae) sCUPTP (@) «DLY2 b i) o+DELV2(4) JDFLVLIIG)
01270 & TTRAL («96) o YSIH (Gek) o

01280 & VTTOTL(4ea) o VTTMP {6 44) o211 {&ate) s YTENP2 (L ede) sCUREV (&) sVSUM (&) o
01290 & DELV3(4) oYTErFPL (Lob)

01300 & ZTE’Ip(bvlv)QYOUT(‘OQ‘Q)vYSCFpH(‘OQ‘O)‘VOUT-"p(‘) +CSPHI (6) «XA(20044)
01310 5 YSDATA(we6)

cir320 & LPRIMTI(9) o ISTAK (1RO

01330 DATA 2ERC/ (VeNs0eN) /AC IE/ (1e0e0a0) /

013«0 CALL MASTRY

01350 [TE“P=e

01360 13824

01379 PVL1i“2041

01380 PILIN=5C,.0

01390 DS 10 I=lee

01«00 VOIORCE () sAONE

0lel0 CSPHI (1) =AQONE

01420 Q0 10 J=les

01«30 YSDATA(IJ)=2ZERC

01440 10 CONTIMNUE
01450 20 WRITE(42410000)

01460 JAs]
01«70 NPER=1
01«80 [PRF G2V
01490 [PLTF=0
01500 [PFLG2N
01510 NECHX34

01520 3G PAILT*TEVPERATURE =',ITEMP,* ASSUMPTION CODE=?',1ASN
01530 WRITE(DK410001)
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01%40
01550
01560
N1s7T0
01580
01590
01500
QlsaltC
01620
01630
71040
01650
01660
01670
01680
01690
01700
01710
01720
01730
01740 =
01750 =
01760
01770
01780
01790
01800
01810
01820
01830
01840
018s50
01860
01870
01580
c1890
01900
01910 =
01920
01930
01940
01950
01960
01970 =
c19890
01990
02000
02010
02020
02030 »
02040
02050

wi{)

50

50

70

ao

90

120
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READ G I T ST

1“.( I TEaT lL*‘;l\-‘ ) (ﬁ-"T'.‘l‘o'\

D T TR TP 20D LSS NDTIAY, CPADE - EACH | DIGIT?

PEASWITTE Fylan

anTI0

PRUAT e BTOR FIND COOFWHETHORY ID 'O, «OUTPUT FILE NN ,Y

ATAL GIFCOSE W [uEh o 10PTY

PRI TV IFCUCE o Il o LOPTH e  IFCADE «NIDENS 1OPT

SRITE(D641000U1)

READLGITEST

LF(ITESTWilELD) 30TQ&0

BOIYNTL'TYPE CR TO LYPASS PLOTTING LOGIC®

READLIPFLG

PRIATSOVOLT CIAIT =040V et [MPEDANCE LIMITYWPILIM

ARITE(NE410001)

READ 4 I TEST

[F(ITESTWENSOIGITOED

PRINTS'ENTER VOLTAGE AND 1HAPEDANCE LIMITS!

REAC JPVLIMGRPILI

QAToSsO
NEXT WE QPEM APPROORIATE AT FILF AWD VERIFY ITS HEADER
NE ALSO CPEN & SENUENTIAL OUTPUT FILE

CALL MASTRK

ENCOOE(FDPRLS10002) IFCOIF+10004ITEMP, [ASHWNIDEN

CALL OPEMNF (LUPRL oML PRLISTAT v 34141)

[FIISTATLEC.NGOTCTN

URITE(42410003)1DPRLLDPPLLISTAT

STCP 20

CALL RANSIZ(LDPULADPRL,1)

READ (LD CFL Y Ly ERRZGC) JIDEM s UDATF o XTINE o JFCoJTM,

& JASMoLUMAX S ARFCHNLCSA sNSEGV e  FDAT SMAXLD s MECS s JROOT o PMULT . 10PC

& XD +XAMG

LF (L IDENWIE« JIDEN)CALL FILSTO(MUIPWL 49 METWORK [DWAIDENCIICEN610)
IF(IFCOPELNECJFCICELL FILSTO(MDPPL 4 'FRED CODE® 4 IFCCOE «JFC4620)

IFUITEMPoNEeJT*)CALL FILSTOU'HPFL'TEP CODE'«ITENP+JTM4830)
[F(TASNGINF o JASHICALL FILSTO('INPRL"ASSUM CNODEY 4 [ASN 4 JASN+635)

[F (MAXME o HESNSTZEYCALL FILSTO (FCPRL 9 DIMENSINN® JNSTZE«MAXND650)

SAVING NECO FRCH HEADERP FOR NFw SOURCE MADE
MECS=NECO
JRLCU=NECO
GOTO90
WRITE(429100C%) LOFPKLYJA
STGrP 30
NEXT WE READ INLCSA+IMNSEQV
CO 100 JA=2.15
READ (LOPRLYJAGERR=ED) (TMLCSA(HNIMDX o JA=1) o« NINDX=1¢MAXND)
CONTIMUE
JAz 1M
READ(LDPRL'JA.E?R=8O)(IHSEOV(WINDX).NINDX=15MAXND)
NEXT CREATE SECQUENTIAL OUTPUT FILE
EMCODE (MDOUT100CS) IFCONES L1000+ I TEMP 4 IASH &I IDEN «IOPTH
CALL OPENF(LDOUT+MDOUTWISTAT)
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02060

GzZ0r0 -
NeNRG

02090

02160

02110

02120 110
02130
02140
02150
02160
02170
02180
02190
02200
02210 120
02220

02230

02240

02250

02260 *
02270 130
02280

02290

02300

02310

02320 140
02330
02340
02350
02360
02370
02380
02390
02600
02410
02420
02430 150
02440

02450 150
02460

02470

02480

02490

02500 170
02510

02520

02530

02540

02550 =»
02560

02570

115
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PaGE 5

[FUISTaT e Dy R ITO Lz 100N3) COUTHLDOUTISTAT
TUTEOT Pl HAS FEYC AL

SR ITE LT LT L N IFCL T (I TR ClASH QNINE LS NPT

PP lanstir JLT=1eM e T lE=TIS0TMLLO

ARITE (Oae lOGL3)PMULT

AFTTE(LIOUTHi00L13) P T

CnT I be

R [TZ(LPOLTLu6Gng)

PO 118 I=leA00D

[FCLLCOA T 1) oL TDIGRTOL LS

WRITE(LUOUT S 10009) (THLCSA(T 4J) sd=148)

COMTINUE
FET QSE? CHCNSE HETWEEM SPEFCIFYING  HEW SOQOURCE 0OR
USING EXISTIU SOURCE (IMS3FDNED INM NT FILE) TO EVALUATE

A 'Ew CZSIRED NLSECT
WRITE(42+1001C)
READLITEST
IF(ITESTLEQL.LIGOTOL0
[FCITESTE2.2)06GCTC130
G2T2120
RECPEATE CLD SOURCE FROM NTL23456 FILE
REAU (LDPRLY16)JROOT ¢ YHORPH 4 YTEMP ¢ 212 4 VOUTMP (CSPHI
DO 140 I=14NECO
CSOATA(L)=CSPHIt])
DD 140 JrlWnECO
YSDATA(I aJ) =YNORPHI(I 40}
CONTINUE
ITEST=S
G0TN240
THIS SECTIOM PEFMITS USER TN SPECIFY SOURCE
AT PRESENT QLY CURRENT SCURCE AMD 3QURCE ADMITTAMCE ARE
PERYITTEDWOTHER TYPES MAY BFE IMCLUDED LATER
FIR PRESENT SQUFCE PARANMETERS MUST RE INTRODUCED FRKOM
TERMILAL,  INPUT FROM FILFS MAY AF DEVELOPED LATER

I?IiAgAgE fsAgéEE Fo? IDEAL VOLTAGE ENTRY QMLY

TEEM Wt O LATER AND CAN BE RECOGH '
WRITE (62910014) HECC +2#%ECO £ RCOGTIZED BY THE 95X LINE Nume
READ« (VSCRCE (1) 4I=145ECO)

CALL CVEFRT(VSORCE ¢MECN $HD N 442)

iVSORC=1

WRITE(42+10001)

READ,ITFST

IF(ITESTWMEL0)G0TOL150

PRINT«*THE SOURCE VECTOR WILL CRFATED WITHIN'

Sﬁifi’IIES PZOGRAM 8Y CURPEMT [4JECTIOM. IF YOU DESIRE A?

' INT +VZERGC EQUIVALEMT “ORTCNS SOURCE AOM \ '
SRINT12ER JRCE ADMITTAMCE TYPE CR
IF(ITESTWNE,0)GOT0220

SETTING YSDATA=(0 FOR ZERQ ADMITTAMCE VOLTAGE ORIVE
DO 180 I314NECO
D0 180 J=1.MECC
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02580 YSTATA ([ed)=dEe

02530 Lo ST o

02630 AT oen

02610 =» <FSTUT IS e TO S0URCEE VALUS FUR PNSSIALITY
02620 = THAT W a4 3JURCE IS TP 3E SPECIFIED

02630 140 EC2=zECO

02640 YRITE(42412015)

02650 SEITE(42410001)

N2660 = MOTE IVSGAC IS 10T RESET ANYWHERE

02670 READ,TVSORC .

02680 [FIIVSORCEQ.G)ICTOLAD

02690 [VS3RC=C

02700 307219

02710 290 WRITE(42410016)LECCs21ECO

02720 READ« ICSPRI (1) aI=141ECO)

02730 210 CALL CVEPRT(CSPHI oMNECD+1iDIMe42)

02740 ARITE(42410001)

02750 READLITEST

02760 IF(ITESTLELO0) GOTS200

02770 GNTO170

02780 220 walTE(«?»lOOlﬁ)WECO*HFCO,ZQNECO*NECO.NECOoZ*NECO
02790 READS ( (YSDATA (I 4J) o JS1HECO) o121 4~ECO) . i
02800 CALL CHiTPRT(YSDATALZNECONDIN 4&2)

02310 230 CONTIMUE

c2820 ARITE(42410001)

02830 REACLITEST

02840 [F(ITESTWMELD)GNTR220

02850 240 CONTINMUR

02860 DO 250 I=1.ECD

02870 1T 250 J=14NECD

02380 TSCRPH (T e J)=SYSDATA(] o u)

02890 250 CCMTINUE

02900 IF(ITESTLEQ.5)GNTN270

02910 » NEXT wE INITIACIZE ALL PERTINENT PSW TO HAVE
02920 =» A LFAST SIGNIFICANT CIGIT OF 1

02930 » REMEMGER INLCSA(I413)ALSO COMTAINS PRIMARY LOAD TYPE [NFC
02940 00 26C I=14MaXMD

02950 [FCINLCSA(IWZ1) LT 0)GCTI260

02960 JTENS=IHLCSA(TL13)/10

02970 INLCSA(TI913)=10#JTENS ]

02980 250 CONTIMUE
02990 270 CONTIMUE

03000 = DO 301 If=1lsla

03010 » WRITE(LCOUTZ10011) *INLCSA COLUMN® TN, (IMLCSA(IPGIN) 4IP=]14160)
03020 * 301 COMTIMUE

03030 = NRITE(LDOUTS10CLL) *INSEQV o1+ (INSEQV(IP) 41P=1480)

0304640 » NEXT CETERYINE wHAT SECTIOM INFORMATIOM IS DESIRED TO BE
03050 = PRIMNTED OUuT

03060 % FCP OPTIONS REFER HOTES

03070 = IPRINT IS A CONCATENATED MUMBER

03080 WRITE(42+10020)

03090 READSIPRINT
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03100
03110 «»
n3Lae
03130
03140
03150
03160
03170
031380
03190
03200
03210 =
03220
03230
03240 =
03250
03260
03270
03280 »
03290
03300
03310
03320 =
03330 =
03340
03350
03360
03370
03380
03390
03400 »
03410 =
03420
03430
03440 »
03450
03460
03470
03480
03490
03500
03510
03520
03530
03540
03550
03560
03570
03580
03590 =«
03600 »
03610

32n
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JF JeepeT
.S

JPRT=IF= i, T/ L0
KPR=ICWNT]OnJPRT
'F(Kr"'. Callel YfT(KF"')-l
[FUUPETED,0)COUTC30D
[P T=gPRT )
3NTD290
SEXT =E DETLRAIVE [P
[FUITESTLEQS)GOTOL10 UT VOLTAGE
I:?$C=IHLCSA(JQ?OT’14)
ARITE(42410011) 'LPRINT *
LTYP=IMLCSA (JRCOT,.6) VECTORT s JROOTSLPRINT
Nz YRONT
“gcCT =JrGCT
WiRITE(42+10031) *F {
ASSICh 310 TOLLEXg$I SECTIUN'0PSECT'IAREC0LTYP0OQVECO
GOT2550 '
CONTIRUE
N ; FCR i
3ECST o] R??IESECTION HAS BEEMN DEFIMED IN HEADER RECORD
;F(LCU.HE.LECG)STUP 0Ccs0
UG 326 I=sl.LCU
S0 320 Js1,LCQU
YTEMP(I;J):YIM(I.J)'YSOPPH(I.J)
L12 (1 aJ)SYTEMP (] 0J)

CONTINUE
AT THIS POINT YIN RECOMES nwAI 3
. RECOME LABLE AND WE CAN COM
CURFENT DRIVE TO YIELD DES’ VOLTAGE AT TgE 158u$UTE

IF(XVSORC.Eu.L)CALL C»V1PY(Y1LVP YSORCE +CSPHIZLCULLCU

NEXT WE ENTER SOURCE PARAET

: ¥, M ARAMETER M
FRITE(LROUTW1N021) *SGUPCE cusqghi'IATo UTRUT FlLE
FALL CVEPRT(CSPHI 4 MECQ 4 IDIMLLO0OUT)
ARTTE(LOOUTL10021) *SOURCE ADMITTAMCE®
CALL CMTHFRT(YSDATASHECOWNDIMLLOOUT)
NPAR=O
MSIo=0
DO 330 [=1,nDIM
D0 330 Jz1,NDIH
YgIB(I.J)=ZERO
WAITE(LCCGUT 4 10G12) 'Y INPUT? (NS
CALL CMTPRT(Y[N.NECO.HDIMoLégJ$$T
VMRITE(LDOUTW10012) Y SOURCE+YIM? 4H'SECT
CALL CHMTPRT(YTEMPMECO«NDIMLLDOUT)
CA#:ﬁC?;ﬁﬂg(%129LCU.LCU.NDI“.NKARFA)

AING TwO P ne J

e oo e AIR LNCPS COULD BE COMBINED FOR

0 340 I=1,LCU
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01362V IRITHRE (I s ey

03630 U= {lrszend

03640 CrsitolyaCsiset ()

03650 To26l szl el

03660 VIATRE LI V0T B (1) 2212 0] o J) RCSPHT ()

03670 VE=T " (IrsNvouTY P ()

03680 ° VOOmPH T J)SYSOPEH (T 4 g)

03690 3¢ CONTINULE

03700 0T 38C I=s14D]m

03710 VEmQUT (1) =2ERy

03720 00 350 J=1,Cu

03730 CJPHI(I)=CLP“I(I)oYIL(I.J)*VOUTNP(J)

03740 [F U] 4GTLECN)2ATO38N

03750 VPSCUT (D) =VRFHOUT (1) «VTOPH (] 4 J) #VOLTM P (J)

03760 350 CONTIMNUE

03770 ARITE(LOOUT1Ir022) 0 IPYUT VOLTAGE?

03780 CALL CVFPRT(VGUTMPWLCUWMDIM,LO0UT)

03790 wRITE(LDPPL'16)JRCOT.YWOPPH.YTE“P~ZIZ.VOUTMP.CSPHI

03800 = INITIALIZE OVERALL VOLTAGE TRANSFFR MATRICES VTTOTL<VTTMP TO IDENT
03810 VE 370 Izl

03820 - D0 360 uslainDI™

03830 VITISTL (s J)=ZERC

N3840 360 VITUP(]4J)=ZERD

03850 VITOTL (I )=ACHLE

03860 370 VITYP([41)=zA0NE

03R70 = CETERMINE FARAQAMETERS OF RONOT SECTION

03880 « ['4 THE FOLLOWIMG YSORPH AKD YTESP ARE TEMPORY MATRICES

03890 = WHICH STORE Y2K AND YOuT OF PREVIOUS SECTION ALSO.

03300 = 212 1S DEFIMNEC (USI*NG PCQ FIGURF E=4D)HY

03910 = E1l=212#(=]21F7R 1130, USING FIGURE E=4D

03920 = Z122(Y LY ][") ['.WERSE®(DeY | #R) =N

03930 = YOUTS(C+YNCRFH#3) [(IVERSE#R (Ca Y IORPHRA)

03940 » ARRIVE AT FOLLOWI™MG STATEMEST O'.LY FOR ROOT SECTION

03950 3 CALL CoMTADD (Y IN Y . CRPRGYTEMP oLC oD IM)

03960 CaLL CVAPBC(DPHIoYhORFH.BPHI.YSGRDH.LCU.LCu.LCU.NDIM)

03970 CALL CHTINVIYTEMP JLCLWLCU LD " 4 WK ARFA)

03980 CacL CMTMPY(YTEMPQYSOQPHOZIZOLCUQLCUQLCUQNDIM)

03990 CALL CATSUB(ZL124BPHI&Z124LCUI:DIM)

04000 CALL CVTINV(YSORPH.LCUqLCU‘hDIV.NKAPEA)

04010 CALL CHMPFRCICPHIZY L ORPH APHT ¢ YTEMP 4LCUWLCUWLCUSNDIM)

064020 CacL CYTMPY (YSORPHMGYTEHP 4 YOUTWLCUWLCUWLCUNDIM)

04030 CALL CMTMPY (VTOPHGVTTYP JVTTOTL oHECOWLCUGJRLCUGNDIM)

04040 XLEMNTH=FLOAT (INLCSA(JRNDNT 4T7) )1/ 10.0/PMULT

04050 » NEXT wRITE SELECTED QUANTITIES IM QUTPUT FILE & LDPRL

04060 * JUANTITIES SELECTED BY LPRILT

04070 ASSIGM 610 TO NEXSTA

0(,080 QQ*Q**QQQQQ%***QQ**Q*Q*QQQQQ**Q*QO'D"’*‘DQ&*lli***’***ﬂ*******”%’*ﬁ*‘lﬂ’
04090 » *
04100 = HEGIN QUTPUT MNACRO-SECTION *
0«ll10 » *
0(,[20 QQ#**l*l*i’i*i'ik*l!QQQQ*il&i&*i***#*ii‘*.ﬂi***QQQQ*'QQQ*Q**QQQQQQ**{
04130 390 DO 400 [=1,MD1M
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HT kAi'Sa DAGF Q
e le R A O I

e lSu N ) 1

Nalod Tl i=s

1"‘17“ .l;\'. To i L '.J.-’.Q "‘:‘)\'l(‘T i)

Qalnl B SO R THEE SRS I R INTE S

Dal99 CJ?~{\(;i=Cu«'Iv(l)¢£TuT(I.J)

06200 @t TN T

D&l Coany ¢ T ((lTw*.‘:CU.;[Cﬂ.rhlf.h~ADEA)

0al220 del Tzr 0

06230 JIVPpTsovoLT

Oecal) SICEN'S EARES &5 WY G

04250 NESNTE

Naecdo0 POVITY2CATS(YERNUT (1))

04270 PoOVIJe ) SCAs9(2TCT( 1))

04280 Pav(aege )=l S(CUPI (L))

04290 TE POV L) ol TaPVLIMeAN D e [ oLELMRFCOIJVOLTZ? a0
04300 LoV (U D) ol TaPILIM et Vel oLE«F3LCO) JIMOEDSY #t
04310 DR NTERGR LA & SV

06320 PlelTeng0

06330 D7 @2 =14 CU

064340 POvDRsdlLER «REALCVFHT (L) #CONJGICURPMT (L) 1)
04350 &l CONTITUF

04360 D0 430 =140

04376 VOUTHP () =R

04 3K0 RIORE’S TARR D R B Y

04330 YTE P (lad)=ZLRD)

04u00 YSSRPE ([ eg) =220

N4uall @3 CONTIN Ul

06420 capL C*TCPY(VTTﬂTL.VTT”D-JQLCU\NECO'HDIW)

04«30 Sl e =14 ECY

06440 Y2ILTMP (Y =velrGtlIT ()

04450 DD 44l J=1, vECH

el YTEIR(14d)=YUUT (] oJ)

(0ea?0 YSIRPH (L ed) YN (] o)

NaerD ot TINTI UL

06a90 IV G850 121410

0a%00 “S0 PRT(1)=n

w510 [PT1=0

04520 [PeT2=2n

04530 [PHSE=[ILCSA(NLSECTV9) /1000

04540 PET (1) =CAESIZTOT(Ly1))

04550 DO 40 I=sleCu

04560 IFACACSILTOT UL o 1)) LT oPRT () IRET (1) 2CABS(ZTOT (I 1))
04570 DO a6l JsleCU

04580 IF(CApblY[L(I'J)).GT.PRT(Z))P“T(2)=CAdS(YId(IoJ))
04590 IF(CAES(YSIC(I-J)).GT.PQT(3))PPT(3)=CAHS(YSXH(10J))
Ne600 IF(CAﬁb(YNURPH(I.J)).GT.PQT(u))PRT(4)=CABS(YNURPH(I.J))
04610 4n0 CONTINUE

04620 [FIPPT(2) aGT el eE=10)FPRT(2)21,/PPT(2)

0630 [F(PRT(3)aGTaleE-1CIPRT(3)=],/PRT(3)

04640 I’(PQT(#).GT.l.E*lO)PPT(Q)=l./PRT(«)

046650 PRAT =040
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04770
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04820
04830
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04850
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04870
04880
04890
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04620
04930
04940
06950
04960 %
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05000
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05020
05030
05040
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05080
05090
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05110
05120
05130
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PIAT zo L0

L0707 g Teleb=17)0NT 471

el TiEo T3 =T )

PLATZTU TR /T AT )

PR mTlalTela ) F Tzl . /P (AT

[P (DR iT el Taleu)FP=2aT221 ,/FIAT? N
4 DT =0AT]

II\*Y‘_J,PT‘/

“uooab AaRITE JUTEOT AR 0P FILES AMD
CHAMGE STATUS DIGIT oY ADDING L IF IT IS NOT ALFEADY 2
LSOTG=li LCSACD 131 =]3LCSA(FDW13)/710#10
TR CIPMOF o' e aAMD ¢ IPHEE JLF ¢3)PFRT (1) 2CABS(ZTOT(IPHSE 4 [PHSE) )
IFULSC IOl Tad) IiLCSA(MN G131 =1L CSA(MD413) oL
GOTO (4R8N 94GUSC00510) GFIRFAD
PRITE STATEMENTS
430 WRITEA(LI PRLYIARECINSFCToLTYPWLCUARFCOWXLENTHWVTTOTL LPHI

& VTOPH YT e Y -URPIiw
& Y2 s YQUT ¢ VPH] o VPHOUT s CUPHT o CMNPH I
GaTas2¢
490 ARITEA(LLPRUYIAREC)MSECT WLT DQLCU"PFC”OVTODHOYINOYZKQ
& YOUT eVTTOTLsYFRTFR W ZRBETR e XIv s
¢ YA FPHOWPHT va VPEAUT s CUPHIT o CNPH
GQTUs20

SN0 URITEA(LDPRLUYIARE ) L SECT W LTYPWLCUG RECO ¢ XLENTHVTTCTL «AMBM,CM,
& ADHT «tPHT o CHRT oL L oV TOAPH G YLNAD oY IUT o
& YIN s Y ORPHYZK o W PH T g VEHCUT « CUPRT o CHPHI 2 ILIAD ¢ VSPRAT
GCTOs20
S10 WRITE(LLPAL ' IAREC) " SFCT LTYP 4 LCis iRECI G XLENTHGVTTOTL APH] &
& BES] sCPHT oLPHI avTOPH YT s YCUT »
& SOFF~aYZKaVPH] savPHAUT o Coub i ] «CMORT o XL129X0L23
AFTER THIS we ALw»AYS ARITE JUTPUT FILE
520 CIATINUE
IFCIPFLEeENeMGGTLS 26
[*2PLT=1:D0PLT+1
[F ISP PLT 4 LE o WDIPLT)GOTS22
[F(IPLTFAGT O UCTOR 26
IPLTF=1
PRINTILINITING FUSBER OF PLOT ITAMS TN NDIPLT='WNDIPLT ]
GoTUs24 :
522 CoMTINUL
XACINCPLT o1) SXLENTH
X&ULanPLTL2) 2P0V L)
XA (INDPLT3) POV I(2)
XA(INDPLT 04) =POV(3)
524 CUNTIMNUE
IF(IPRFLGLEQe1)GCTOS30
IF(LPRINT (1) eF Qe 1) vRITE(LDOUTS10NIZ) *OUTPUT VOLTAGE?® JNSECT,

& (VPHCUT (1) eIzl e0ECO)
IF(LPRINT (1) eEUeL)WRITE(LDOUT10U12) ¢ INPUT CURRENT® +MNSECT
& (CUPHI([) eI=laLCW)

F(LPRINT (20 oF0e 1) 4RITE(LDOUTS106012) *HORTON ADMITTANCE® oNSECT
IFILPRINT(2) eENe L) CALL CMTPRT(YMOPPK 4LCUWNDIM4LDOUT)
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05180 [FLOR L T(2)eTle 1) aRITE(LNOUTS10012) *{iORTOH CURREMT * 4MNSECT

0519Q 5 (CAMBHILT) eIzl wlCW)

05200 TP IrTU3) oELe L) aRITE(LOJUTA10012) P 17IPUT ADMITTANCE® oiiSECT
05210 [FAUPIT T3 e del) CALL CUTPRTIYI1aLCeNDIMALDOUT)

05220 [FULPRTNIT(6) o 1) ARITE(LDOUTA10012) *TOTAL LOAD?® JMSECT

05230 IF(LORI T (a) aEila L1 CALL CHTPRT(Y2K IECD +/iDIM4LDOUT)

05240 IF(LPRILT(S) «ENe LI =RITE(LDOUT +10012) *VOLTAGE TRANSFER® +NSECT
05250 IF(LPRINT(5)«EQe 1) CALL CMTPRT(VTOPHLCUMDIMLLDOUT?

05260 [F(LPRINT(6) o FNe LIWRITE(LDOUTZ10012)

05270 & *CURRREIT NRPIVE VECTOR FOR UNITY VOLTAGE® +HSECT
05280 [F{LPPINT (o) eENL LI CALL CVEPRT (CUDRTIVTECISNDINLDOUT)

05290 [FILPRINT(7) «EVLLIWRITE(LDOUT10012) "OVERALL VOLTAGE ',

05300 & *TRANSFER?® ¢ "iSECT

05310 IFILPRINT(7) oFENa1)CALL CMTPRTI(VTTOTL fJRLCUWMDIMLLDOUT)

05320 530 IF(LPRINT(9)¢EGLL) IPRFLG=]

05330 IFILPRINT(9) eNEa1)GOTUS40

05340 [F(LDOUTWEQ.42) IFEAD=Q

05350 [F(TALLoNELOsANDSLDOUTEN,42) IHEAD=]

05360 IF(IHEADeNE« L) WRITE(LDOUT10024)

08370 IKEAD=]

05330 IF(TALLeEQe0eORWLOOUT (IEL42) WRITE(LOOUTV10025) HSECT HSIR,

05390 & MPAR«ALENTH (POVII) 4I=143),

05400 & PRT (1) +JVOLTeJIAPED(PRT (1) a[2244) s IPRT1IPPT2,POWER

05410 540 CONTIMUE

05420 # RESERVED FOR OTHER OPTIONS

05430 GOTOMEXSTAS (61047304850 ,860)

05440 ARRARRERLIEFIIIARI AT AIIET I I TER NI I I3 6T I 90100060709 T 989035 96 96 30 e 3 7 3090 98 90 36 30 96 90 90 90 9t
05450 = *
05460 » END  QUTPUT MACRO=-SECTION *
05470 » *
05480 %RERERRERRRE T TN RN T TR I 2931293 T 00 I 7 9 76 T T 90 T3 O 3634 T 40 0 96 38 T 96 90 96 o 1 9
05490 = :

05500 AR TARERRRIR AR RIIIA ST I IR I6 202 o SIS0 T 9098 T 3896 50 T 90 I 30 3 3 6 96 08 0 4 30 20
05510 » *
05520 = EECIN READ ™“ACRQ=-SECTION *
05530 =» »
05540 XRRIEHRTARIXRIRAIRATCR AR LRSI T II2 I 30T 0TI I T IR0 90 903000 9 I T8 T8 96 30 ST 03 0 36 0
05550 » STRATEGY OF LCU AND MRECO, .

05560 = LCu [S THE NUMBER OF EFFECTIVF CONDUCTORS ASSCCIATED
N5570 = WITH [NPUT TO EW SECTIOM

05580 = MRKECO IS THE NUMBER OF EFFECTIVE CONDUCTORS ASSOCIATED
05590 = AITH QUTPUT FRYM NEW SECTION

05600 = HENCE (CURRENTIMECO SHOULD EQUAL MEW LCU

05610 =

05620 550 IF(LTYP,GE,001,AND.LTYP,LE,032)MREAD=1

05630 IF(LTYP.GE,033,AND,LTYP,LE,099){IREAD=2

05640 IF(LTYP,GE,100.ANCLTYP,LEL,999) NREAD=3

05650 [F(LTYP,GE,1000) NREAD=z4

05660 *»

05670 = NREAD

05680 = 1<=LTYP<=9 1 3:1 TRANSITION

05690 » 10<3 TYP<=23 1 THREE PHASE TRANSPOSITION
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05700 = Ce<3ILTYP<232 1 312 AND 2:] TRANSITION

05710 = 3¢z TYP<=9y 2 FATIO JA'IK TRANSCRIMER

05720 » LO0ezL TYF <9y 3 AL LIGES

05730 + 170 <sL TYH “ SURBHETWIRKS (HOT 1¥PLEMENTED)
05740 #

05750 GOTO(B504570056834890) 4 iREAD

N5760 = l<=L TYF<=232

0s770 540 RCﬁD(LDURL'IARECaEQW=Pﬂ)KDDE.LTYP.LCU-NRECO.XLENTH.VTTOTL.

N%780 & DPHIWVTCOPHYIrla YMORPH,

05790 & Y2KoYCUT o VPHI M« VPHOUT ¢ CUPHI s CNPH

05800 5T C

05510 = 33<¢=LTYP<=99

Ns820 570 QEAD(LDPRL'IAWECoEPQ=RO)KODE.LTYP.LCU.NRECO.VTOPH.YIN.YZK.

05830 & YOUTSVTITOTL«YRBTR 4ZRBTR ¢ XMoo

05840 & YHORPH  YPHT e VPHOUT « CUPHI o CMPHI

05450 50T0600

05860 « 100<=LTYP<=999

05870 51 REAC(LDPRL'IAREC.E?R=80)KODEoLTYP.LCU.NRECO.XLENTH.VTTOTLo

05880 & AN G EMICM 9 APHT JGFHT s CPHI 4 DPY] JVTCPHYLOAD s YOUT s

05890 & YINeYHORPHY2K W VPHT o VPHOUT ¢ CUPH] o« CHPHI s QLOAD s VSPRAT

05900 GOTI600

05910 = 1000<=LTYP

05920 54 READ(LDPRL'IAPECGEPR=80)KODEoLTYP.LCU.NRECO-XLENTH.VTTOTL.

05930 13 AlevdeI!CleODPHIQVTOPHQYINO

05940 & YOUT s YHOPPH « Y2 s VPHIN W VPHROUT «CUPHT o CNPHI o XL12 ¢ XL 23

05950 650 COMTIMUE

05960 » dRITE(LCOUT.looze)hREAD.KODE.LTYP.LCU.NRECO.IAREC.NECO

05970 GOTONEXSTAG(31047104750477049504197041220413204134041380)

05980 =

05990 i****i*ﬁ!*****Q*Qk*i*i*****i***64’&****i*********i***&i!Q***#*******Q*Q
06000 » »
06010 = END OF REAC MACRQO-SECTION *
06020 = *
06030 **ﬁ**i*******k*********l{**&llvlkQl**w«***i*i******lfl**i**************i
06040 »

06050 = THE FOLLOWING IS ASSOCIATED WwITH SOURCE AND RCOT SECTION
06060 =» CALCULATION AND SHAUULD MEVER ITMVOLVE 3 TO 1 PHASE

06070 = TRANSITION OR RATIO BAIIK SITHER OF AHICH wiLl

06080 = HAVE UMEJUAL LCU alD MECO

06090 » THE FOLLOWI WG STATENEHT IS REACHED AFTER SETTING UP

06100 = SOURCE AND 00T SeCriod

06110 = NEXT wE READ I SECTION AT #RICH OUTPUT 1S DESIRED,

06120 610 WRITE(42410027T)

06130 READ JKMSECT

06140 WRITE(42+10028) ¥NSECT

06150 WRITE(4241CUCY1)

06160 READ, ITEST

06170 [F(ITESTWIELQ)IGOTO61D

06180 [F(KISECT«GT69999) GOTO650

06190 [FCINLCSA(KNSECT 1) «GELO)GOTNGTO

06200 WRITE(42410029)KNSECT W HIDEN

06210 GOTOs10
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06220 * TRHIS SECTICT Has Neei ASDED TO COMPUTE TO ALL TERMIMAL MCDES
:: 06230 = STLY SiTCud LIYE QUT9UT 1S PROVIDED
g NAal) oo larcs=l
% 06250 <=0
- 06260 DY 030 [=140.512E
' 06270 [FCIALCSAT ) o T, M GOTN63Y
05280 TRUTALCSA (T 43) ¢ vEe Qe e INLESA (] 40) o NELO0)GOTO630
06290 Jz el
06300 IMNSEOQV (J) =]
06310 630 COMTINUE
06320 MEME=J
06330 JNV=y
06340 040 IF(JLVLFO0)0uOTNAT0
061350 KMSECT=INSEQV(JNY)
06360 JQVsytivel
06370 GITIe7"
06380 650 DO 660 [=21,9
06390 WPRIGT (D) =0
06400 650 COMTINUE
06410 LPRIAT(9) =
06420 3073620 . ;
06430 = MAKE STACK TO PRCCESS I/FORNMATICON !
06440 = SINCE THE DESIRED SECTIOH COULD QF AMYWHERE+ THE CURREMT
06450 = MECC IS UNDEFINED, IT wWILL BE DEFINED WHEN FIRST
06460 = UPSTREAM SECTICH FOUMD wlTH STATUS DIGIT=2
06470 670 CONTINUE
06«80 [sP=}
06490 ND=kKNMSECT
06500 630 LSDIG=CD(IKLCSAIND13)410)
06510 » HSECTS AT +4I1CH VOLTAGE-CURKRENT HAVE BEEN OETERMINED
06520 = ATLL HAVE S5TaTUS DIGIT=2
06530 [F(LSDIGEZ.0)G2T0690
06540 IF(LSDIGeGQEL2)GOTOTNO
06550 ISTAK (ISP =ND
06560 ISP=1SPe1
06570 » NOw GET A PARENT HNSECTLWORKIMG TOWARDS SOURCE, wWHICH
06580 =~ HAS 3EEn EVALUATED
06%90 ND=TNLCSA (14D« )
06600 GOTJ680
06610 690 WRITE(42410030) ND
06620 STIP «700
06630 700 CONTIMUL .
06640 » INLCSA(ND14)CONTALINS RECORD INDEX
06650 [AREC=INLCSA(ND 1 G)
06660 LTYP=1HLCSA(HD4s)
06670 ASSIGM 710 TO NEXSTA
06680 C0TCss0
06690 T10 NSECT=KODE
06700 CALL CMTCPY(VTTOTLVTT'IP JRLCUWNECOWNDIM)
06710 » NOW HAVE READ RECORD »~ 0CIATED WITH NSECT WHICH HAS
06720 » SBEEMN EVALUATEDe. THIS WILL ESTARLISH NECO,
6730 « IT SHCULD BE NON ZERO
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06740
06750
06760
06770
06780
06790
06A00
Nedl0
0NeR20
N6330
06840
06850
06360
06870
06880
06890
06900
06910
06920
06930
06940
06950
06960
06970
06980
06990
07000
07010
07020
07030
07040
07050
07060
07070
07080
07090
07100
07110
07120
07130
07140
07150
07160
07170
07180
07190
07200
07210
07220
07230
07240
07250

* ¥ * ¥ ® & 2 ¥

»

x x % »

» * ¥ ¥ X ¥

»

T20

730

740

750
760

770
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TECO=sNRECE

SRITE(LCCUITLLIOCL12) PYOQUTY L SECT

Cacl O TUEIT(YOUT o ECU N e OCUT

ARTTEZLLCUT VIO 2y 'Y 1TPUT Y o SECT

CALL CTERT(Y] o ECUe Do LDOUT)

ARTTR(LLCUTSLO0L12) YVTOPUY G 4SECT

CaLl CHTRPRT(VTOPHNECD«MDINLLYOUT)
SAVE VPHQUTZYNUTAY2K [N VOUTMFGYTEMR ,YSORPH WHICH ARE
EACH OF DIMELSION 2ECO (IF AT QUTPUT)

ALTEP2XLENTH

DO 720 [=14ECD

VIJTHP (1) syPHOUTI(])

DO 720 J=14iECD

YTEP ([ +J)2YOUT (] 44}

YSORPH ({9J)=Y2K (1 4J)

CCNTIMNUE

NRITE(42410031) YISTAK ' (ISTAK(1)a1=1415P)

[F(ISP,EWL1)G0TV84D '
ISP=1 INCICATES SPECIFIED DESIRED SECTION WHERE RESPOMNSE
IS DESIRED
OTHERWISE GET NEXT SECTION If: DCWMSTREAM DIRECTION.
NOTE A CURRENT NECO IS NDEFINED AT THIS POINT

ISP=z1SP=]

N"D=ISTAK (ISP)
['v THE NEXT SECTIUN W€ O3TAIN SISLING INFORAATION

DO 740 I=1l.nNDIH

DO 740 J=lenbl

YSIB(14J)SZERD

MPAR=[HLCSA(ND2)

ASIA2INLCSA (HIPARY3)

IF(ISI5eEGenDINSIO=THLCSA(NPAR 44)

IF(11SIBeEQ.Q0)GOTOT40

[AREC=INLCSA(NSIB,14)

LTYP=INLCSA(MNSIBas)

ASSIGH 750 TO MEXSTA

GOT0S50

CALL CATCOP (YINZYSIBGLCUWLCU ¢ iDIM)

[AREC=INLCSA(1iDw16)

LTYP=IMLCSA(ND+6)

NSECT=HD

ASSIGh 770 TO NEXSTA
READ MEXT DOWNSTREAM SECTION DATA
YINeY2KoVTOPHGAPH] «BPHI CPHI +DPHI o YLOAD +LCUWNEZRO
REMEMBER AT THIS POINT THE FOLLOWING DATA FROM PARENT HAS
BEEN SAVED: VTEMP=YQUTP. YSORPH=zY2KP+ VOUTMPzVPHOUTP
AHERE P=PAREMT

GCTNSS0
NO#W WE BEGIM PROCESSING LOOP

[F(KODESNELNSECTICALL FILSTO(MDPRL s *NSECT #' ' ISECT+KODEL3305)

ARITE(LDOUT+10012) 'Y INPUT? «NSECT

CALL CMTPRTU(YINMECOMDIMLDOUT)

WRITE(LCOUT 100121 'YTOPH® (NSECT
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07260
07270
07280
07290
07300
07310
07320
07330
07340
07350
07360
07370
07380
07390
07400
07410
07420
07430
07440
07450
07460
07470
07480
07490
07500
07510
07520
07530
07540
07550
07560
07570
07580
07590
07600
07610
07620
07630
07640
07650
07660
07670
07680
07690
07700
07710
07720
n7730
07740
0775¢
07760
07770

% ¥ % ¥ *

* % % % ¥

| ]
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CALL CMTPRT(VTOPH KECO+NDIMLDOUT)
WRITE(LNOUT10012)*TOTAL LUAD® NSECT
CALL CMTPRT(Y2K JNECOWDIMLDOUT)
MOTE YTEMP YSORPH4VrUTMP HOLD DATA FROM PARENT NSECT
NOTE THE FOLLOWING PROCEDURE COULD BE MADE MORE EFFICIENT BY
BY USING A TEMP VARIABLE FOR VOUTMP
XLENTH2XLTEMP+ IMLCSA(NSECT7)/71060/PMULT
XLTEMP=2XLENTH
WRITE(LDOUT10011)'LCU MECO NRECO*LCUNECOINRECO
NOW PERFORM UNIVERSAL ARITHMETIC INDEPENDANT NEARLY OF
MREAD
LOGIC FOR NRECOMECOSLCU, NECO AT THIS POINT REPRESENTS
THE NUBER OF EFFECTIVE CONDUCTORS AT OUTPUT OF UPSTREAM
SECTION, LCU IS DETERMINED FROM READ MACRO FOR THE NEW
SECTION AND SHOULD BE EQUAL TO NECO.
[F(LCUSNESNECOICALL ERRSTT('NTWKAN® 40130+NSECT+LCUNECQ)
NOW RESET NECO TO NRECO WHICH CAME FROM READ MACRO FOR NEw SECTION
NECO=NREZO

annnantnannennennn [NSER CONSISTANCY CHECKS MERE

* ¥ * »

* 5 % & &%

172

780
790

CONTINUE

DO 790 1=1«NDIM

CUPHI (1) =ZERQ

VPHOUT (1) sZEROQ

VPHIN(I)=VOUTMP(])

CNPH1 (11sZERO

IF(]4CT4LCUIGCTOT90

DO 780 J=1.LCV

CUPHI (1) =CUPHI (1) «YIN(I+J)#VOUTMP (J)
YTEMP ([ o J)=YTEMP (1 +J) «YSORPH(1+J)

NOTE THAT THE FOLLOWING NORTON SOURCE PARAMETERS PERTAIN
TO THE INPUT TO THE NEW SECTION BEING PROCESSED
YTEMP=YQUTP+Y2KP=YOUTP+YINNEW+YINSIB+YLOADP

sYNORPH+YINSELF YINSELF=YIN(IJ)

YNORPH (1 9J)2YTEMP (I 4J) =YIN(]J)
CNPHI(I)2CNPHI (1) +YTEMP (] 4J) #VOUTNP (J)
IF(1,GT<«NECO)GOTOTE0
VPHOUT (1) =2VPHOUT (1) +VTOPH (I «J) #VOUTMP (J)
CONTINUE
CONT INUE
ASSIGN 730 TO NEXSTA
CALL CMTMPY (VTOPH VTTMP ,VTTOTL +NECO+LCU+JRLCUWNDIM)
IF(NREAD+EQ.1)GOTO800
IF (NREAD+EQ.2)G0OT0831

ARRIVE HERE FOR 100«<=_TYP«=999, NREAD=3

I1E NORMAL LINE PROCESSING
WRITE(LDOUT,10012) * INPUT VOLTAGE* +NSECT
CALL CMTPRT(VPHINWNECOSNDIM.LDOUT!
WRITE(LDOUT10012) 'OUTPUT VOLTAGE' «NSECT
CALL CMTPRT(VPHOUT +NECO4NDIM.LDOUT)
CALL CMAPBC(DPHI ¢ YNORPH BPHI 4 YSORPH «LCU+LCUSLLUSNDIM)
CALL CMTINV(YSORPH«LCUSLCUINDIMIWKAREA)
CALL CMAPBC(CPHI o YNORPHAPHI o YTEMP LU, LCUWLCUINDIM)
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07780
07790
07300
07810
07820
07830
07840
07850
07860
07870
07880
07890
07900
07910
07920
07930
07940
07950
07960
07970
07980
07990
08000
08010
08020
08030
08040
08050
08060
08070
08080
08090
08100
08110
08120
08130
08140
08150
08160
08170
0aiso
08190
08200
08210
08220
08230
08240
08250
08260
08270
08280
08290

»
»

% 2 EH

800

831

832

833

840

850
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CALL CMTMPY (YSORPHYTEMP 4 YOUT +LCULCUWLCUWNDIM)

AFTEQ POWER CALCULATION, STATUS DIGIT UPDATE AND RECORD

ARITEs RFTURK TC PRCCESS NEXT LSECT
GOTL390
CONT [ RUE

ARRIVE HERE FOR 1<3.TYP<232+ NREADz1 o

IE TRANSISTION AMD TRANSPOSITION PROCESSING K

IN THE FOLLOWING SINCE THE MNORTOMS ADMITTANCE INVOLVES

PARTITIONING WITH THE CURRENTS INTO OTHER TERMINALS ZERO

WE FIRST INVERT YNORPHLPARTITION AND THEN RE-INVERT TO GET YOUT
CALL CMTINVIYNORPHWLCUSLCUJNDIM WKAREA)

CALL CMTMPY (VTOPHYNORPH o YTEMP ¢HECO +LCUJLCUWNDIM)

MOTE DPHI CONTAINS (FROM NTWKER) VTOPH TRANSPOSE
CALL CMTMPY (YTEMP ,DPHI ¢ YOUT +NECO s LCU+MECONDIM)

CALL CMTINVI(YQUTWNECOWNECO+NDIMoWKAREA)

IN THE MEXT STEP YNORPM 1S RE<INVERTED TO RESTORE IT

TO ITS ORIGINAL VALUE
CALL CMTIMV(YNORPH+LCUSLCUWNDIM WKAREA)

GOT0390
CONTINUE

ARRIVE HERE FOR 33<=LTYP«<299, NREAD=2Z :

I£ RATIO BANK PROCESSING i
Y11sYTEMP(1.1)

HEREAFTER Y11 BECOMES A TEMPORARY COMPLEX VARIABLE
[F(NECD.EQ,2)GOTOB32 :
IF(NECOJNEL1)STOP 0832 i

NECO=1 : :
Y1l=xXNaXN® (YRBTR«Y11)/ (AONE+ (YRBTR+Y1]1) #2ZRBTR)

GOT0833
CONTINUE

NECO=2
Y22=YTEMP(2,2)

Y12=(YTEMP (142)+YTEMP(241)) 72,
YL13(Y11eYL12)R(Y224Y12)/(Y11eY22Y124Y12)
Y11=XN#XN# (YRBTR+Y11=Y12)/(AOME+(Y11=Y12)*2RBTR)
CONTINUE

YOUT(ls1)=2Y11}

YOUT(242)2Y11

YOUT(1+42)3=Y11]

YOUT(2+41)3=Y11l

GOT0390

ARRIVE HERE AFTER DE3IRED NSECT IS REACHED AND PROCESSED

NEXT TERMIMAL PPINT OUT FOR FINAL NSECT,.
ASSIGN 850 TO NEXSTA
IF(IALL.GT,0)GOTO850
IPRFLG=0
GOT0390
IF(NPERT.EQ.,1)GOTO910
IF (NPERT+EQ+2)GOTO1060
LDOTMP=LDOUT
[PRFLG=0
LDOUT=42
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081300 ASSIGN 860 TO MEXSTA

08310 6GCTG390

08320 = AGQVE DOES PRINT QuUT

08330 860 LDOUT=LLOTMP

08340 IF(JALLoGT,0) IHEAD=]

08350 IF(IALL.GT.0)G0T08640

08360 ARITE (42410032}

08370 WRITE(42410001)

08380 READ,LITEST

08390 IFLITESTeNEL1)GOT0610

08400 870 [ALL=0

0gel0 . WRITE(e2+10033)

08420 WRITE(42+10001)

08430 READJITEST

08440 IF(ITEST.NEL1)GOTO900

08450 » LET USER CHOOSE ANOTHER CURRENT S50URCE
08460 830 WRITE(42+10034)

08470 WRITE(42+10001)

08480 READ,ITEST

08490 IF({ITESTaNE.11G0T0190

08500 » PERTURBATION WILL GO IN HERE

05510 WRITE(LOPRL®14) (INLCSA(NINDEX+0) 4NINDEXZ] ¢MAXND)
08520 WRITE(42+10035)

08530 WRITE(42+10001}

08540 READLITEST

08550 PRINT+'OUTFILE=* +MDOUT

08560 IF(IPFLGSECLO)GOTORYS

08570 ID=IMNLCSA(NSECT6)

08580 Mvz3

08590 IXC2oLENGTH IN METERS®

08600 IYCz'VOLTAGE MAGNITUDE?

08610 [TI=z*PLOT OF VOLTAGE vS. DISTAMCE?

08620 X1s0

08630 . XK2=XLENTH

08640 NXC=16

08650 NYCs=17

08660 NTI=28

08670 XY1zxA(1+2)

08680 XY22XA(1+2)

08690 DO 890 IROW=1,200

08700 00 890 I1COL=2+4

08710 IF(XA(IROW,ICOL) oLToXYL)XY12XA(IROW4ICOL)
08720 [F(XA(IROW4ICOL) eGTeXY2)XY22XA(IROW,1COL)
08730 890 CONTINUE

08740 CALL ZPLOTM(ID s INDPLT oMV XAJNDIPLT 4o IXCoIYC,
08750 & ITIoX1 o X2aNXCoNYCo T e XYl 4XY2)
08760 895 CONTINUE

08770 IF (ITESTLNE.GISTOP 5800 v
08780 CALL DETACH/LCPRLISTAT,)

08790 CALL DETACH(LDOUT . ISTAT,)

08800 G0To20

08810 « THIS SECTION IS THE IMPLEMENTATION OF PERTURBATION THEORY
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08820 * AND PERMITS THE DETERMIMATIOM OF EFFECTS DUE TO VARIATION
‘ 08830 * Il SINGLE LOADS AT aMY POIMT IN METWORK
! 08840 *» Iv #HAT FOLLOWS MSECLD 1S SZCTIOM WHERE LOAD CHANGE TAKES PLACE
: 08850 * MSECRL IS SECTIOM AT WHOSE EMD wE DESIRE TO OBTAIN THE RESULT
08860 900 WRITE(42+10036)
08870 READ4NSECLD
08880 WRITE(424+10028)NSECLD
08890 WRITE (42+10001)
08900 RFANGITEST
08910 IF(ITEST «NEL0)GOTO900
08920 * NEXT WE DETERMIME IF NSECLD HAS BEEN ANALYZED IF NOT WE ANALYZE
08930 # IT
08940 NPERT=]
08950 ND=NSECLD
08960 LSDIG=MCD (INLCSA(NC+13) 410)
08970 KNSECT=ND
08980 IF(LSDIGeLT+2)GOT0670 .
08990 * UPON RETURN WE ARE ASSURED HAT NSECLD HAS BEEN ANALYZED
09000 *» WE MUST ONCE AGAIN READ FILF TO ASCERTAIN LCU AND NECO
09010 910 LTYP=INLCSA(NSECLD+6)
09020 IARZC=INLCSA (NSECLD+14)
09030 ASSIGN 950 TO NEXSTA
09040 GOT0550
09050 920 WRITE(42+10037)NECC
09060 READ 4 (CUREV (1) o 1= 14NECO)
09070 CALL CVEPRT(CUREV ¢NECOSNDIM442)
09080 WRITE(42+10001)
09090 READ,.ITEST
09100 FUITEST.NEL0)GOT0920
09110 930 WRITE(42+10038)HECO#NECO
09120 READ & ((DLY2 (L 4J) 9 J=14NECO) +[=1 yMECO)
09130 CALL CMTPRT(DLY24MNECOWNDIMes2)
09140 940 CONTINUE
09150 WRITE(42+10001)
09160 READLITEST
03170 IF(ITESTWNEL0)GOT0930
09180 GOT0980 '
09190 950 NECO=NRECO
09200 NLDRCO=NRECO
09210 DO 960 [=14NDIM
09220 960 CUREV(I)=ZERO
09230 WRITE(#2+10039)
09240 WRITE(42+10001)
0925. READ,ITEST
09260 IF(ITEST.NE.1)GOT0920
09270 -  WRITE(42+10040)NECO#NECO+NECOWNECO
09280 READ 4 ((DLY2 (1 4J) +J=1+MECO) s 121 4MECO)
09290 CALL CMTPRT(DLY2+NECOWNDIMe62)
09300 970 CONTINUE
09310 WRITE(424+10001)
09320 READITEST
09330 IF(ITEST.NEL0)1GNT0950
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09340 = NEXT COMPUTE DELV2.CUPTR AT MNSECLD

09350 = NOTE=THIS DEPENDS OMLY O DLY2 AND SECTION PARAMETERS

09300 * IT IS [NDEPENNENT OF RESULT SECTION,

09370 Ehe 22 PG & OF MATRIX ANALYSIS OF EFFECTS REPORT

091380 930 DU 1000 z)NECC

091390 DO 990 J=1enECO

09400 YTEMP2 (10d)aYOUT (] eJd) e Y2K (1 4J) sDLY2(1 4 J) N
0910 920 CONTINUE '
09420 1000 CONTINUE

09430 CALL CMTZRO(YTEMP2 JMECOWNECONDIM)

09440 CALL CMTIMV(YTEMP2 NECOWNECOMHDIM WKAREA)

09450 CALL CMTMPY (YTEMP2DLY24YTEMP JNECOWNECONECONDIM)
09460 CALL CMTZRO(YTEMP NECOWNECQWNDIM)

09470 U0 1020 l=]+NDIM

09480 DELV2 (1) =2EROD

09490 IF(I.GTJNECOIGOTOL020

09500 00 1010 J=l+NECO

09%1¢C DELV2{I)IDELV2(I)=YTEMP (1 4J) ®VPROUT (J)

09520 1010 CONTINUE
09%30 1020 CONTINUE

09540 U0 1040 [zl NDIM

09550 CuPTa(1)=2ERD

095060 IF(1.QTNECOIGOTOL 0G0

09570 CUPTa (1) eCUREVI(])

09580 00 1030 J=21.NECO

09590 CUPTRIIISCUPTB([)=DLY2(14J)® (VPHOUT(J) «DELV2(J))

09600 1030 CONTINUE
09610 1040 CONTINUE

09620 » IN THE NEXT SECTION THE USER DEFINES RESULT SECTION
09630 = AND WE VERIFY THAT THE SECTION HAS ® _N ANALYZED
09640 » IF NOTe WE PROCELD TO ANALYZE 1T,

0965%0 10%0 WRITE(&2+100%})

09660 READ JNSECRL

09670 WRITE(22¢10028)MNSECRL

09080 WRITE(w2e10001)

094690 READ,LITEST

09700 IFCITESTWNEL0)GOTOL0S0

09710 NPERT=22

09720 MD=NSECRL

097130 LSDIGeMOD (INLCSAINDW13) 410)

09740 KNSECT=2ND

09750 [FILSDIQealTe21G0TOHT0

09760 » WE ONCE AGAIN RFAD FILE TO ASCERTAIN LCU AND NECO
09770 1060 LTYPsINLCSA(NSECRL )

09780 TAREC2INLCSA (NSECRL. v 14)

0979C ASSIGN 1070 TG NEXSTA

09800 GOTO880

09810 « UPON RETURN WE ARE ASSURED THAT NSECRL HAS BEEN ANALYZED
096820 » NEXT WE DETERMIME LOCATION OF NSECRL RELATIVE TO NSECCD
09830 1070 ND=NSECRL

09840C NECOsNRECO

098%0 {=Q
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09860
05870
0¢d80
09890
09900
09910
09920
09930
09940
09950
09960
09970
09980
09990
10000
10010
10020
10030
10040
10050
10060
10070
10080
10090
10100
10110
10120
10130
10140
10150
10160
10170
10180
10190
10200
10210
10220
10230
10240
10250
10260
10270
10280
10290
10300
10310
10320
10330
10340
10350
10360
10370

% % %%

1030

1090

1100

1110
1120

1130

1140

1150

1160
1170

1130

1190
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[F(NSECRLANEJNSECLD)IGOTOL100

WRITE(42+10043)

CALL CVEPRT(VPHOUT 4MECOWNNIN,424 '"VOLTAGE BEFORE CHANGE?)
DO 1080 I=1+MECO

DELV2(1)=2ERO

D0 1080 J=1+NECD
DELV2(I)SDELV2(1)+YTEMP2(14J)#CUPTB(J)
CONTINUE

WRITE(42+10044)
CALL CVEPRT(DELV2+MNECOWNDIMe424'CHANGE IN VOLTAGE®)
DO 1090 NA=l+NECO

VSUM (NA) =VPHOUT (NA) +DELVZ2 (NA)

CONTINUE

WRITE(42+10045)

CALL CVEPRT(VSUMJNECOWNDIM442+*VOLTAGE AFTER CHANGE')
GO0TO1420
ND=INLCSA(NDs2)

IF(NDoEGeNSECLD)GOTO1150

[F(NDL,EQe0O)GOTOL1110
{F;INLCSA(NDQ3).EO.O.OR.INLCSA(ND.“)oEQ'O)GOTOIIOO
=le+]

ISTAK (1)=hD
GOTO01100
ND=NSECLD
ND=INLCSA (ND+2)

[F(ND.EGeNSECRL)GOTOL1280

IF(MDeME«O)GOTO11130
WRITE(42+10042)

STOP 1154

IF(INLCSA(ND +3) oEQe04ORIN A

00 11ag geNos o INLCSA(ND+4) 4EQ,01GOTO1120
IFIND EQaISTAK (J))GOTO1410
CONTINUE
GOTO01120

THE FOLLOWING CCLE CORRESPOMNDS TO THE SITUATION WHEN N

IS DOWNSTREAM FROM NSECLD, IN THIS CASE DELV1=T DEEV3 SECRL
;{R?T‘:EDCREATE DELV3
H OIMNT NECO IS THAT OF RESULT NOD M

TO LOAD CHANGE NODE I.E. TO NLDRCOL € 1T MUST BE RESET
MECO=NLDRCO
DO 1170 I=].NDIM
DELV3(1)=ZERO

IF(1,GT.NECO)GOTO1170
DO 1160 J=14NECO
DELV3(I)=SDELV3(I)eYTEMP2 ([ ,J)*CUPTB(J)
CONTINUE
CONTINUE
?KAY:NSECLD

=1
ND=NSECRL

ISTAK (1)=2ND
ND=INLCSA(ND+2)
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10380 [F (NDeEQeNKAY)GOTO1200

10390 I=]+]

10400 G0TO1190

10410 » THIS SEGMENT AMALYZES THE DLTV1 OF EACH SECTION IN STACK

10420 1200 J=I |
10430 1210 ND=ISTAK(J) i

10440 IARECSINLCSA(NDs14) i
10450 LTYP=INLCSA(NDs6) {
10660 ASSIGM 1220 TO MEXSTA ?
10470 GOTO550 :

10480 * UPQN PETURN HERE THE VALUE OF LCU READ SHOULD EQUAL NECO

10490 1220 MNECO=NRECO

10500 DO 1240 K=14NDIM

10510 CELV1!KI=ZERO

10520 IF (KeGToNECO)GOTO1240

10530 DO 1230 L=l.LCU

110540 DELV1(K)=DELVI1(K) +VTOPH (K+L)*DELV3 (L)

10550 1230 CONTINUE
10560 1240 CONTINUE

10570 IF(J,EQ.1)GOTOL1260

10580 Jzi=1

10590 DO 1250 K=1,NECO

10600 DELV3(K)=DELV1 (K)

10610 1250 CONTINUE

10620 G0T01210

10630 = NOTE LAST RECORD READ IS AT NSECRL AND MECO OF OUTPUT IS
10640 = ERTASLISHEDR

10650 1260 WRITEi42+10043)

10660 CALL CVEPRT({VPHOUT +NECONDIM.424*'VOLTAGE BEFORE CHANGE?')
10670 WRITE(42+10044)

10680 CALL CVEPRT(DELV!W+NECO+NDIM4424+*CHANGE IN VOLTAGE?)
10690 DO 1270 NA=z1NECO

10700 VSUM (NA) =VPHOUT (NA) +DELV1 (NA)

10710 1270 CONTIMUE

10720 WRITE(42+10045)

10730 CALL CVEPRT(VSUMJNECOWNDIMs42+*'VOLTAGE AFTER CHANGE')
10740 GOTO1420

10750 1280 NJAY=NSECRL

10760 IBRAN=0

10770 1290 ND=NSECLD

10780 I=1

10790 1300 ISTAK(I)=MD

10800 ND=INLCSA(ND»2)

10810 IF (NDoEQeNJAYIGOTO1310

10820 [=1+)

10830 GQOTO1300

10840 = THIS SECTION DOES THE ANALYSIS

10850 1310 J=1

10860 ND=1STAK (J)

10870 IAREC=INLCSA(ND,14)

10880 LTYP=IMLCSA(NDy6)

10890 ASSIGN 1320 TO NEXSTA
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10900 GOTO550
10910 = RECORD READ FSTABLISHES LCU AND NRECO FORSECTION AFTER MNJAY
10920 » THE LCU VALUE IS SAVED AS JLCU AND BECOMES DIMENSION OF RESULT
10930 1320 KNECO=MNRECC
10940 JLCu=LCuU
10950, CALL CMTADC(YINSYNORPH&ZINGLCUNDIM) ‘
10960 CALL CMTINV(ZINGLCUSLCUJNDIMWKAREA) * A
10970 = NOTE VTOPH HAS NECO ROWS AND LCU COLUMNS
10980 CALL CMTRAN(VTLPH,YTEMP (NECOSLCUNDIM)
10990 » YTEMP NOW WILL HAVE LCU ROWS ALD NECO COLUMNS
11000 = YTEMPL WILL ALSO HAVE LClJ ROWS AND MECO COLUMNS
11010 CALL CMTMPY (ZIMGYTEMP YTEMP1 ,LCU+LCUNECO,NDIM)
11020 CALL CMTCPY(YTEMP14ZIMsLCUNECOWNDIM)
11030 = FROM NOW ON FIRST DIMENSION WILL BE JLCU
110640 1330 IF(J,EQ.1)GOTO1350
11050 JzJe]
11060 ND=[STAK (J)
11070 IAREC=INLCSA(ND414)
11080 LTYP=INLCSA (ND+6)
11090 ASSIGM 1340 TO NEXSTA
11100 GOT0S50
11110 » NOTE WHEN RETURN FROM READ ZIN wILL BE JLCU X NECO
11120 » NECO OF OLD SECTION WILL BE EQUAL TO LCU OF MEW ONE g
11130 1340 NECO=NRECO j
11140 CALL CMTRAN(VTOPH,YTEMP JNECOW+L.CUNDIM) !
[1150 CALL CMTMPY (ZINGYTEMP,YTEMP] ¢ JLCU+LCUNECONDIM) !
11150 CALL CMTCPY(YTEMP1+ZINsJLCUSNECO+NDIM)
11170 GOT01330
11180 » IN THE FOLLOWING DELV3 MUST COME CUT WITH JLCU ELEMENTS
11190 = ALSO LAST SECTION READ WILL BE NSFCLD WHOSE NECO WILL
11200 » WILL HAVE SAME DIMENSIONS AS CUPTS
11210 1350 DO 1370 K=1+NDIM
11220 DELV3 (K} =ZERO
11230 IF(KeGTeJLCU)GOTO1370
11240 JO 1360 L=z1.NECO
11250 DELV3(K)=DELV3(K) +ZIN(K,L) #CUPTB (L)
11260 1360 CONTINUE
11270 1370 CONTINUE
11280 IF({IBRAMGEQW1)GOTO1400
11290 NDsSNJAY
11300 [AREC=INLCSA(ND+14)
11310 LTYP=INLCSA(ND o)
11320 ASSIGN 1380 TO NEXSTA
11330 GOTO0550
11340 1380 NECO=NRECO
11350 WRITE (42+10043)
11360 CALL CVEPRT(VPHOUT NECOJNDIM4424*VOLTAGE BEFORE CHANGE®)
11370 WRITE(42+10044)
11380 CALL CVEPRTI(DELV34NECOSNDIMs424*CHANGE IN VOLTAGE?')
11390 DO 1390 NA=1+NECO
11400 VSUM (NA) =VPHOUT (NA) +DELV3 (NA)

11410 1390 CONTINUE
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11420 WRITE (42410045)
11430 CALL CVEPRT(VSUMINECO DI 442+ *VOLTAGE AFTER CHANGE ")
11440 GOTo1«20
11650 100 NKAYz2MJAY
11460 GOTO1180
11470 1410 [2RAN=)
11480 NJAY=zND
11490 GOT01290
11500 1620 WRITE(424+10048)
11510 WRITE(42+10001)
11520 READJITEST
11530 IF(ITESTeNE.1)GOTO1050
11540 WRITE (42410067
11550 WRITE(42+10001)
11560 RCADVITEST
11570 IFCITESTeNEL1)GOT0O900
11580 NPERT=0
11590 GOTO880
11600 » NOW DONE EXCEPT RUN PERTURBATION
11610 » THIS PROGRAM USES FOLLOWING PSUEDD MACRO SEQUENCES
11620 = ©0L SEQUENCE
11630 = DOES POWER CALCULATION
11640 » SETS STATUS DIGIT TO 2
11650 » WRITES NT FILE RECORD
11660 = RETURHS TO NEXSTA
11670 #» 201=204 SEQUENCE
11680 » READS NT FILE AND IN ALL CASES GETS LCU AND NRECO
11690 » IF NECO IS UNDEFINED (NECOz=1) IT SETS NECO=NRECO
11700 # RETURNS TO NEXSTA
11710 » 211=214 SEQUENCE
11720 » WRITES NT RECORD
11730 » GOTO105 SEQUENCE
11740 » 105 SEQUENCE
11750 #» WRITES TO ASCI! OUTPUT FILE
11760 » RETURNS TO NEXSTA
11770 = CNPHI NORTON EQUIVALENT SOQURCE CURRENT AT QUTPUT OF PARENT
11780 » SECTION=PHASE
11790 » CSPHI1 SOURCE CURRENT VECTOR=PHASE
11800 » CUPH1 CURRENT VECTOR INTO SECTION-PHASE
11810 » DAPRYLIJ RANDOM BINARY FILE CONTAIMING PRIMARY LOAD DATA
11820 » DARBTRLI RANDOM BINARY FILE CONTAINING RATIO BANK TRANSFORMER DATA
11830 » DASECOLI RANDOM BINARY FILE CONTAINING SECONDARY LOAD DATA
11840 » DATAIN ASCI! INPUT FILE
11850 = DATRANLI RANDOM BINARY FILE CONTANING DISTRIBUTION TRANSFORMER DATA
11860 = DAWKINIJ ASCII FILE CONTAINING NETWORK LOGICAL DESCRIPTON
11870 » DLTVO COMPLEX MATRIX
11880 = LLY?2 COMPLEX MATRIX REPRESENTING OFF DIAGONAL ELEMENTS OF Y2LEX
11890 » DLYIN COMPLEX MATRIX APPROXIMATION TO YINEX
11900 #» IAREC RANDOM RECORD ADDRESS ASSOCIATED WITH FILE OARBTRLI
11910 #» 1ASN ASSUMPTION CODE
11920 » ICOND INTEGER LENGTH CODE FROM DNWKIMLI
11930 » IDATIN TERMINAL (EQe0) VS FILE (NE.O) CONTROL FLAG FOR INPUT DATA
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11940
11950
11960
11970
11980
11990
12000
12010
12020
12030
12040
12050
12060
12070
12080
12090
12100
12110
12120
12130
12140
12150
12160
12170
12180
12190
12200
12210
12220
12230
12240
12250
12260
12270
12280
12290
12300
12310
12320
12330
12340
12350
12360
12370
12380
12390
12400
12410
12420
12430
12440
12450
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IDORBTR
IPRFLG
IELEM
IFCODE
IFILE

IHEAD
INORHO
INSECTS
1OMCD
10PT
IPHS
IPLTF
IPFLG
IPRM
1PROC
1QUANT

IRECD
IRES

IRTRAN
1SECD
ISELEC
ISTM

ITEMP
ITT™

ITTY

[voLT
1ZNGR
JROOT
KDRBTR
KELEM
KISRC
KPR M
KTRSEC
KVTSU
KYSRC
LCU

LCu
LDAIN=10
LDOouT
LOPRL=20

. LDPU =25

LDSEC=]11
LDT1
LENGTH
LEVND
LEVPAR
LOOTMP
LOUT =16
LPRIM=2
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RATIU RANK TRANSFQRMER [DENT READ FROM DARBTRLI
FLAG USED TO CONTROL PRINTOUT

FRE: JENCY CNDE

FLAu TO CONTROL OPENIMG OF RANDOM FILES TEMPRAR)

AND TEMPRAR2

HEADER PRINT CONTROL FLAG

OHM CQDE

NUMBER OF ELEMENTS USED (!N CASCADE) TO FORM NETWORK
OHMCODE ASSOCIATED WITH CURRENT OPEN DPULIJKN FILE
CPTION CONTROL OF EXACT, DIAGONAL APPROXIMATE CALCULATIONS
PHASE CONNECTION CODE

PLOT FLAG USED TO PREVENT OVERWRITING PLOT ARRAY

PLOT FLAG TO BYPASS PLOTTING LOGIC

PRIMARY LOAD CODE

VECTOR CONTAINING ELEMEMT SEQUENCING

MODAL (EQ.0) VS PHASE (NE.O) CONTROL FLAG FOR INPUT
ADMITTANCES

RAMDOM RECORD ADDRESS ASSOCIATED WITH FILE NTLIJKNM
OHM CODE FROM DNWK INLI

DISTRIBUTION TRANSFORMER TYPE CODE PLUS 1

SECONDARY LOAD TYPE CODE '

RANDOM (EQ,0) VS MANUAL (MNE.O0) DETERMINATION OF SEQUENCE
1STMe1=LAST RECORD IN DASECDL: FILE

TEMPERATURE CCDE

ITTM+1=LAST RECORD IN DATRANLi FILE

DISTRIBUTION TRANSFORMER TYPE CODE

CURRENT (ED0) VS VOLT (NE.O) CONTROL FLAG FOR SOURCE
INTEGER GROUNDING ADMITTANCE

ROOT SECTION NUMBER

FLAG TG CONTROL OPENING DARBTRLI

VECTOR OF FLAGS TO INDICATE IF A SECTION IS VALID

FLAG TO CONTROL OPEMING DAPRYLIJ
FLAG TO CONTROL OPENIMG DASECDLI AND DATRANL!
FLAG TO CONTRCL OPENING SULIJKNM

NUMBER OF EFFECTIVE COMDUCTORS ASSOCIATED WITH
NEW YIN (NTWKER)

NUMBER OF EFFECTIVE CONDUCTORS INPUT TO NEW SECTION (NTWKAN)
FRN FOR ONWKINIJ

FRN FOR ASCII OUTPUT FILE

FRN FOR NTLIJKNM

FRN FOR DPULIJKN PER UNIT LENGTH DATABASE FILE
FRN FOR DASECDLI SECONDARY LQAD DATABASE FILE
FRN FOR TEMPRAR1

CODED LENGTH

LEVEL OF SECTION=INLCSA{(NSECT,.S)

LEVEL OF PARENT

TEMPORARY FRN SAVE

FRN FOR NTWKOUT)

FRN FOR DAPRYLIK
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12460 * LRBTR=14 FRN FQOR DARSTRLI PATIO BANK TRANSFORMER DATABASE FILE
12670 # LSVIG LARGEST DIGIT

12480 = LSUBN FRN FOR ASCII1 SUBNETWORK INPUT PARAMTER FILE SUBNTLMN
12490 # LTOP LTYP ASSOCIATED WITH PREVIOUS READ OF DPULTJKN
12500 # LTRAN=13 FRN FOR DATRAMLI DISTRIBUTION TRANSFORMER DATABASE FILE
12510 # LTYO DUMMY TN BE DELTED FROM FINAL OPERATIONAL FORM
12520 # LTYP LINE TYPE CODE

12530 » LVTSU FRN FOR SULTIJKMM

12540 » MAXND=512 DIMENSION LIMIT TO MAXIMUM NUMBER OF SECTIONS
12550 # MAXRUN

12560 » MDOUT CHARACTER VARIABLE FOR ASCII QUTPUT FILE

12570 = MDPRL FILENAME VARIABLE FOR NTLIJKNM

12580 #» MDPUY CHARACTER VARIABLE FOR FILEMAME DPUL[JKN

12590 = MDT1 CHARACTER VARIABLE='TEMPRAR]?

12600 # MDT2 CHARACTER VARIABLE='TEMPRAR2?

12610 * MECO SAVED VALUE OF NECO FROM HEADER RECOD

12620 * MNTWK FILENAME VARIABLE FOR DNWKINIJ

12630 * MPRIM CHARACTER VARIABLE FOR FILENAME DAPRYLIK

12640 * MPRS FILENAME VARIABLE FOR NTWKOUT!L

12650 #» MRBTR CHARACTER VARIABLE FOR FILENAME DARBTRLI

12660 MREC=750 RECORD SIZE FOR NTLIJKMNM

12670 » MTRAN CHARACTER VARIABLE FOR FILEMAME DATRANLI

12680 % NCHECK STOP CODE

12690 #» NDIM =4 DIMENSION OF ADMITTANCE ARRAYS

12700 » HOIPLT DIMENSION OF PLOTTING ARRARY

12710 # NDPUZ RECORD SIZE FOR OPULIJKN

12720 = NDSEC CHARACTER VARIABLE FOR FILENAME DASECDL!

12730 #» NECO NUMBER OF EFFECTIVE CONDUCTORS ASSOCIATED WITH
12740 = OLD YIN (NTWKER)

12750 # NECO NUMBER OF EFFECTIVE CONDUCTORS AT OUTPUT OF PRESENT
12760 = SECTION (NTWKAN)

12770 = NIDEN NETWORK IDENTIFICATION NUMBER

12780 » NLCSA=14 NUMBER OF RECORDS USED TO CONTAIN INLCSA ARRAY
12790 » NOMAX TOTAL NUMBER OF SECTIONS

12800 = NPAR PARENT SECTION=INLCSA(NSECT.2)

12810 » NPER FLAG USED OURING PERTURBATION ANALYSIS

12820 # NPRI1SZ=38 RECORD SIZE FOR DAPRYLIJ

12830 # NRBTR=78 RECORD SIZE FOR DARBTRLI!

12840 = NRDAT=1 NUMBER OF RECORDS USED TO CONTAIN A SINGLE SECTION DATA
12850 = HREAD POINTER TO CORRECT READ FORMAT AND BASED ON LTYP
12860 » MRECO NUMBER OF EFFECTIVE CONDUCTORS READ [N FROM

12870 » - DPULIJKN (NTWKER)

12880 # NRECO NUMBER OF EFFECTIVE CONDUCTORS AT QUTPUT OF NEW
12890 # SECTION (NTWKAN)

12900 » HSECM FILE DASECDLI CONTROL PARAMETER

12910 = NSEQV=] NUMBER OF RECORDS USED TO CONTAIN INSEQV VECTOR
12920 » NTRNSZ RECORD SIZE FOR DATRANLI

12930 *» NTRPH PHASE CONNECTION CODE FOR DISTRIBUTION TRANSFORMER
12940 » NTWKNO NETWORK NUMBER (IN CASCADE)

12950 » NVTSZ RECORD SIZE FOR SULIJKNM

12960 = PoOU

12970 » POWER
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12980
12990
13000
13010
13020
13030
13040
13050
13060
13070
13080
13090
13100
13110
13120
13130
13140
13150
13160
13170
13180
13190
13200
13210

¥ % ¥ ¥ 5 F X PXXEEXEFSEXEXEES S

SULTJKNM
TVOD
TVOEX
TVOEX
vOouTMP
VPHIN
VPHOUT
VTOPH
Y2K
Y2LDI
Y2LEX
YIN
YIND
YINEX
YLOAD
YLTOT
YNORPH

YOUT

YPUL

YSORPH

ZPUL
END

PAGE 1S -
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PAGE 26

RAMNDOM BIMNARY FILE COMTAIMIMG COMPUTED SUSNET PARAMETERS
COMPLEX VECTOR ERPRESENTIMG DIAGONAL VOLTAGE TRANSFER RATIO
COMPLEX MATRIX
COMPLEX MATRIX MODAL VOLTAGE TRANSFER RATIO
TEMPORARY STORAGE OF VOLTAGE VECTOR FROM PARENT TO SUN
VOLTAGE VECTOR AT [NPUT TO SECTION
VOLTAGE VECTOR AT NUTPUT OF SECTION=-PHASE
VOLTAGE TRAMNSFER RATIO MATRIX
SECTION TOTAL TERMINATION ADMITTANCE MATRIX=PHASE
COMPLEX VECTOR REPRESENTING DIAGONAL ELEMENTS OF Y2LEX
COMPLEX MATRIX EXACT SECTION TERMINATION ADMITTANCE
SECTICN INPUT ADMITTANCE MATRIX=PHASE
COMPLEX VECTOR REPRESEMTING DIAGONAL APPROXIMATION TO YINEX
COMPLEX MATRIX EXACT SECTION I[HPUT ADMITTANCE
TOTAL EXTERNAL COMNECTED LOAD ADMITTAMCE MATRIX<PHASE
COMPLEX MATRIX TOTAL SUMMED LOAD ADMITTANCE
NORTOM EQUIVALEMT SOURCE ADMITTANCE AT OUTPUT OF
PARENT SECTION=PHASE
ADMITTANCE MATRIX LOOKING BACK [NTO SECTION OUTPUT
TERMINALS=PHASE
LIME ADMITTAMCE PER UNIT LENGTH
SOURCE ADMITTANCE MATRIX=-PHASE (SOMETIMES TEMPORARY ARRAY)
LINE IMPEDANCE PER UNIT LENGTH
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NTWKERS® 06s01/81 9ile AM

PRRRNRARRRAREREANRARARIRRNAERIRECRNRARARIRGBARPRINVBAARAORRARARRRRRERRRRRRER

00010## RUNH #=NTWKERHG {ULIBeCORE=246K) LIRRARY 4 LIRRARY/IMSL R}

00020»# LIRRARY/OLDTSLIBWR

00030 = THIS RCR VERSICN CONTAINS MODIFICATIONS FOR:

00040 » RATIC 3ANK TRANSFORMIR PROCESSING=SINGLE PHASE

00050 = ELIMINATED MANY UNUSED VARIABLES

00060 » TIDIED JUP STRUCTURE SOMEWMAT

00070 » READ DPUIJKLM FILES USING A DIRECTORY VECTOR

00080 # REAC DPUIJKLM FILES HAVE ONE TECORD PER LINE TYPE

00090 = COMNSIDERABLE SCPHISTICATED LGLLIC FOR CHECKING

00100 #» BINARY TREE CONSISTANCY

00110 *» NECO=LCU=NCU CONSISTANCY

00120 = LIME SEQUENCIMG IMN DNwWKIN[J EXPECTED TO BE 100041

00130 = ALSO THE METHQD OF ADDRESSING LDPRL FILE HAS BEEN

00140 = CHANGED TO BE NLINE=982 wHICH ACCOUNTS FOR 18

00150 = HEACER AND INLCSA RECORDS

00160 » TO OETALlil A COMPLETE DIAGNOSTIC ASCI! OUTPUT OF ALL

00170 » ADMITTANCES WITH ANNOTATIOM. REMOVE ALL ###® COMMENT

00180 = CHARACTERS=-RCRUSTAY

00190 » IN THIS VERSION JTG HAS ACDED THE FOLLOWING CAPABILITIES:

00200 = INCREASING LENGTHS BY MULTIPLYING WITH PMULT

00210 = ACDITION OF REAL LOAD AT EVERY DT FOR DISTRIBUTED LOADING
00220 = LOADINGe SEE I0PC CONTROL FLAG IMBEDDED IN PROGRAM

00230 +» ALSC AN QCPTION HAS BEEN INCLUCEC FOR READING DISTRIBUTION

00240 » TRANSFQORMER ADMITTANCE DATA FROM & FILE TRANFILE (EFFECTIVELY)
00250 = VIA A SUBROUTINE TRANAD,

00260 »

00270 # THIS PROGRAM DETERMINES THE DRIVING POINT ADMITTANCE

00280 +» MATRICES AND

00290 » THE VOLTAGE TRAMSFER RATIO MATRICES FOR A MULTICONDUCTOR TRANS=-
00300 » MISSION LINE NETWORK, THE NETWORK [S SPECIFIED BY THE USE OF
00310 » SEVERAL DATA BASESe THESE APRE:

00320 » 1 DMWKINL METWORK CUNNECTION INFORMATION SEQUENCIAL ASCIl
00330 » 2 DPU1234S PER UNIT LENGTH LINE PARAMETERS RANLDOM BINARY
00340 = 3 DASECD]?2 SECONDARY LOAD ADMITTANCES RANDOM BINARY
00350 = o DRBTR123 ABCD MATRICES FOP RATIO BANK TRANSFORMERS

00360 » RANDOM BINARY

00370 » 6 DPRIM123 PRIMARY LOQAD DATA FOR LTYPE > 10000 RANDOM BINARY
00380 # 7 DTRANMNI1?2 ANALYTIC TRANSFORMER PARAMETER FILE FOR I0PC=2Qsl42
00390 = NOTE IN ABOVE NUMBERS REPRESENT CONCATENATED STRINGS OF

00400 = CODE OESIGNATIONS DESIGNEDBY MR, R,Ce RUSTAY,TO ALLOW

00410 = CATALQOGING AND RETRIEVAL OF THE APPROPRIATE INFORMATIOM,

00420 » REPLACING ALL B#»eB8 WITH BBRBB wlLL CREATE OQUTPUT ASCII FILE
00430 = WITH COMPLETE ADMITTANCE ANALYSIS. BESURE TO USE A TEMPORARY
006440 » ASCII FILE TO SAVE NEw SOURCE. 1E DONOT CHANGE ORIGINAL

00450 » THE OUTPUT FROM THIS PROGRAM4 WILL CONSIST OF A RANDOM BINARY FILE
00460 * NT1234¢56 WHICH IS ALSO CODED wITH A CONCATENATED STRING OF CODE
00470 » DESIGNATIONS,

00480 = NOTE NDIM=4 LIMITS PROGRAM TO [ASN32 4

00490 = NOTE THAT ARRAYS AMUMCM ARE NOT USED IN THIS OR COMPANION
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00500 *» PFOGRAM NTWKANSTS ARE [MCLUCED [M THE FUTURE EVENT THEY MAY BE %
00510 # MEEDED TO REFPRESEMT OTHER APPARATUS
00520 10000 FORYAT(*THIS PRINGRAY FVALUATES THE DRIVING POINT ADMITTANCE Y/
00530 & YMATRICES AHD VCLTAGE TRAJISFEF RATIO MATRICES'/'THE FOLLOWING?,
00540 & ' SPECIFICATIONS CEFIIE THE RPUM PARAMETERS :'/'FREQ CODE ',
00550 6 ' « 2 CIGITS +TEMP CODE = 1 DIGIT 4'ASSUM CODE®,
00560 & ' = 1 CIGIT UETWORK ID NUMBER « 2 DIGITS'/) o
00570 1000)1 FORMAT(,//'FREGUENCY CODE=9412410X+*TEMPERATURE CODEz2?' 413/ h
00580 6 YASSUMPTION CODE='el3+9X«'NETWORK NUMBER=2' 4l4///710X,
00590 & *1S THIS DATA CORRECT 29/*1F YES HIT RETURN® «SX+*IF NO ENTER 1 *,
00600 6 YTHEN HIT RETURN */)
00610 10002 FORMAT(*ENTER PERCENTAGE MAGNITUDE MEAN. STO. DEV AND '/
00620 &6 ' PHASE ANGLE MEANSTD,DEV(DEGREES) FOR LOAD®*)
00630 10003 FORMAT(* MEAN *4Foels® PER CENT 4 MAGNITUDE *+* DEV ',
00640 & Fbels' PER CENT %/' MEAM '"oFoele' DEGREES ANGLE DEV ',
00650 6 Foele' DEGREES'/* ENTER 1 IF WRONG ELSE CRY)

00660 10006 FORMAT(* MULTIPLYING FACTOR FOR LENGTH='*F10,7)
00670 10005 FORMAT(6HDONWKINGI241H3)
00680 10006 FORMAT(//'NETWORK IDEMNTIFICATION NUMBER IS IN ERROR'//

00690 & YASSIGNED NUMBER='4164410Xe*DATA NUMBER='Y414//'CHOOSE OPTIONS/

00700 & * TYPE 1 TO COMTINUE PROCESSING*/*TYPE 2 TO RETURN TO THE',

00710 & ' BEGINNING OF THE PROGRAM'/*TYPE 3 TO ABORT*/'HIT RETURN?') !
00720 10007 FORMAT(//'DNWKIN DATA BASFE RECORD/READING ERROR ENCQUNTERED® /¢ :
00730 & 'RECORD NUMBER " olas* HAS LIME NUMBER '"414/'PROGRAM ABORTS') ?
00740 10008 FORMAT(/'ENTRY ON LIME NUMBER®.IS5+* IS A SECOND ENTRY FOP', {
00750 & * SECTION *+15/*PROGRAM ABORTS')

00760 10009 FORMAT(//'ENTRY AT LINE *415+' INDICATES MORE THAN TwOv,

00770 & ' BRANCES FROM SECTION' I15/'RECOMFIGURE NETWORK AS A BINARY?,

00780 & ' TREE BY INSERTING Z2ERO LENGTH SECTIONS'/'PROGRAM ABORTS®)

00790 10010 FORMAT(//*THE DMWKIM FILE CONTAINS TWO ROOT SECTIONSts

00800 & YTHE SECOND ONE IS ON LINE*+IS¢" AT SECTION t,I5/

00810 5 *THE FIRST RGCOT IS *,15/'PROGRAM ‘RORTS!")

00820 10011 FORMAT(//'ENTRY OM LINE t,I5,% INDICATES DUPLICATE ENTRY OF ¢,

00830 & 'A SON AT SECTION'WIS/'EITHER A LOOP EXISTS OR ENTRY ERROR?/

00840 & 'NETWOPK MUST BE COMFIGURED AS A TREE'/'PROGRAM ABORTS?*)

00850 10012 FORMAT(* AT LINE®«]64*SECTION? 4164 HAS NONEXISTANT SON*, l6)
00860 10013 FORMAT(*SECTION *,IS+"AT LINE *415,' HAS A PARENT SECTION */

00870 6 ' NUMBER *+[Se' AT LINE '+!5¢ 'WHICH IS A TERMINAL SECTION '/)
00880 10014 FORMAT(' SECTION *«IS5+* AT LINE *+I54* AND ITS PALRENTY'/
00890 & * SECTION *4IS5+* AT LINE ¢4I5+* ARE NOT COMPATIBLE */)

00900 10015 FORMAT(*PATH STARTING WITH TERMINAL SECTION *,IS,

00910 6 ' [S A LOOP ENCOUNTERING #: '/(15161/)

00920 10016 FORMAT(® THE NETWORK APPEARS DISJOINT '/' THE FOLLOWING °*

00930 & +'MON TERMINAL SECTIONS ARE MOT ENCOUNTERED IN PATHS :¢/

00940 6 (IS5 +v AT LINE *4157)/)

00950 10017 FORMAT(* THE FOLLOWIMNG SECTIONS WERE FOUND TO BE [N ERRCR :'/
00960 € (10X+I5+% AT LINE NUMBER *,16)/)

00970 10018 FORMAT(2HNT+12421141241H3)
00980 10019 FORMAT(*WKEROU*s124%3")
00990 10020 FORMAT(ASQ/(1515))

01000 10021 FORMAT(ASO4I5/8(2X+1PEL2,6))
01010 10022 FORMAT(AS0.716)
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01020
01030
01040
01050
01060
01070
01080
01090
01100
01110
01120
01130
01140
o1ise
01160
01170
01180
01190
01200
01210
01220
0123¢
01240
01250
01260
01270
01280
01290
01300
01310
01320
01330
01340
01350
01360
01370
01380
01390
01400
01410
01420
01430
01440
01450
01660
01470
01480
01490
01500
01510
01520
01530

10023 FORMAT(//'0OUTPUT FILE NOT AVAILABLE ON 'yl6/
& 'TU WRITE RECORD NUMBER *416/'PRIGRAM ABORTS?)

10024 FOR™MAT(//'0QUTPUT FILE WRITE EYROR OM*4164°FILE AT RECORD t4l6/
& YPROGRAM ABDRTS')

10025 FORMAT (//'PRUGRAM ERROR, INVALID IMFORMATIC'Y OF SECTION *.ls/
& 'PROGRAM ABORTS')

10026 FORMAT(1415418)

10027 FORMAT('FREDZY 4[24 TEMP2? 414! ASSUMPTION=Z'el1l+' NETWORK='4[2)

10028 FIRMAT (V)

10029 FORMAT(//*FILE CLOSIMG QT SUCCESSFUL'/'00 YOU W]SH TO CONTINUE?'/
& /%1F YES ENTER 1 AND HIT RETURM +IF NO HIT RETURN®//)

10030 FORMAT (//'USER IMSTRUCT PROGRAM ABORT)

10031 FORMAT(//'PROGRAM wILL COMTINUE WITH FILE IN AFT'/?1F THE °FTe,
& 'GETS FULL THE PROGRAM MAY ABORT?)

10032 FORMAT(//'FILE"+A10+" IS NOT AVAILABLE ON UNIT 4[5/
& 'OUE TO ISTAT COMDITION *,15/*PROGPAM ABORTS',
& '+ CHECK OMMCODE IN FILE®«A9)

10033 FORMAT (' IO0PC+DBWANGLE="«1242F8,2)

10034 FORMAT('SECTIONITTYSLTYPJLEMGTHZ43]6+FBe1)

10035 FORMAT(8I5)

10036 FORMAT(*SUENETWORK AT SECTIONZ'416)

10037 FORMAT (']l PHASE TO 3 PHASE AT SECTION=',l6)

10038 FORMAT(/°'LOAD INFORMATION AT SECTION *+15¢/ ' INCORRECT?/
& 'PROGRAM ABJRTS')

10039 FORMAT ('3 PHASE TRANSPOSITION AT SECTIOM=*,l6)

100640 FORMAT (//'THREE PHASE TRANSPOSITION LINE TYPE IN €RROR AT SECTION?
& +15/'PROGRAM ABORTS")

10041 FORMAT(*RATIO BANK TRANSOFRMER AT SECTION=',16)

10042 FORMAT (SHDRBTRsI12+1141H3)

10043 FORMAT('DIAGNOSTIC DATA FCR READ OF DARBTRLI'/6IT)

10044 FORMAT('LIME TYPE®4s144* AT SECTION'414)

16045 FORMAT (3HDPUsI2+43]141H3)

10046 FORMAT(10(2[442X))

10047 FORMAT(/'DIMENSION SIZE OF DATA IS5'4I5+" WHILE DIMENSION OF ¢,
& ' MATRIX 1S ' IS/'0ON LINE TYPE *+IS+' ON FILE '+Al0/
& ' PROGRAM ABORTS')

10043 FORMAT (SHCAPRY s [24114iH3)

10049 FORMAT (6HDTRANMsIZ2y1H3)

10050 FORMAT(/*PROCESSING ERRNOR AT SECTIOM *«154* ON PASS telS/
& 'PROGRAM ABORTS *)

10051 FORMAT (/'LEVEL OF PARENT SECTIOM *+IS5+* I1S's15 /
& ' WHILE THAT OF PRESENT SECTION *4I54% IS?'415/
& ' PROGRAM ABORTS ')

100%2 FORMAT('*SPECIAL TRAMNSFORMER FILEMAME=',A8+' FOR 10PCz31)

10053 FORMAT('TYPE CR IF OK?)

10054 FORMAT (*WCODEWNSECTJASMNGIZNGR ='4416)

10055 FORMAT{*WCODE«NSECTSLTYP =¢,316)

10056 FORMAT (*WCODE+MSECToLTYPJNECCSNEUF =%,516)

10057 FORMAT (YWCODE MSECTsLTYP «NEUF «NEUFO =2'4516)

10058 FORMAT ('WCODEWNSECToLTYPWIPRIIP =t,516)

10059 FORMAT (*WCODEJNSECToLTYPSITTYWNEUFsNUMF 2%,516)

10060 FORMAT (*WCODEJNSECT+LTYPLITTYLITREC =2'4516)
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01540 100A1 FORMAT (*WCODE JMSECTeLTYPJLCUHECOWNCU =9,5616) !
01550 10052 FCRMAT("WCODEWHSECToLTYPANEUF«MUMF S IPRIM 3% ,616) g

01560 10043 FORIAT('WCOLEHISECTALTYPWLCUECOWNCUCIPRIM 20,71 7) i
01570 100A4 FORMAT(PUMABLE TO FIND LTYP=t4[34% [N FILEZ'4A9,

01580 & '* FOR MSECT='.15)

01590 10065 FORMAT (*TRANSFORMER ADMITTANCE MODIFIED BY?'sFoels

01600 & ' DB AND ANGLE'+F7¢l+' IMN DEGREES!)

01610 10066 FORMAT (*TRANSFORMER ADMITTANCE MULTIPLIED BY ¢,1P2El4e4) Vo
01620 10067 FORMAT(1P6EL6,.6)

01630 10048 FORMAT(AB.'3")

01640 IMPLICIT COMPLEX(A=GeQrsSeTeVaYs2)

01650 DIMENSTON INLCSA(18004164)+IMSEQV(1800)+ISTAK(1800) ¢ ICBUF(5)

01660 & YIN(G46) oY2K (4e4) ¢ YLOAD (444) o YTEMP (44%) 1AM (&) +BM(4)+IDIR(900),

01670 & CM(4) 4DM(4) «ZNULL (4 94) 4 VNULL (&) +LEVPT(50)

01680 & NECOV(50) yAPHI (444) «BPHI (4 44) +CPHI(444) sDPHI (444) VTOPH (4 44) o

01690 & WKAREA(200) oKXFER(3) o

01700 & 2(444) 1Y (444)4320(004) sY0(444) 05(Leb) ST (0sd)

01710 & YPRIM(404)42T(4) s YDIAGL(4)YDIAG2(4)

01720 65 YSTORE (444450) ¢DL (4) s TRANAY (1049)

01730 CHARACTER #9 MNTWKeMEPRL «MDSECWMPRIMIMABCD +MOPUSMIDEMT,

01740 & MVTSUWMPRSMRBTR JMTRAMN . TRANF v ;
01750 CHARACTER®8 NDATEWNDTEWZTTRAN » ;
01760 CHARACTER#6 CN H
01770 DATA LDAIN/L1O/MAXND/1800/LDPRL/720/LDSEC/11/LPRIM/12/LRBTR/ 14/ i
01780 DATA LDPU/2S/LSUBN/18/L0UT/16/+KOUT/1000/LTRAN/1S/1TRAN/O/ 3
01790 DATA NATRSZ/20/+LDTRA/13/4+YRBTR/*RBTRDATAS Y/

01800 DATA MREC/1800/MRDAT/1/NSEQV/L/NLCSA/Z14/

01810 DATA NTRNSZ/15/MRBTR/T78/NVTS2/78/NFRISZ/38/

01820 DATA NSECSZ/9/NDPUSZ/210/ ’ hd

01830 DATA ZERO/(O.OQO.O)/AONE/(I.OOO.O)/CN/'NTWKER'/QTTRAN/'TRANFILE'/

01840 DATA KDPRI/0/KDRBTR/0O/KTRSEC/0/KVTSU/N/

01850 DATA MDIM/4/LU/ZO6/NWKA/200/410PC/3/

01860 DATA IRAN/O/+IDIA/L1/eZNULL/16%(04+06)/sVNULL/4*(04e0e)/

01870 DATA MECO/«1/+LTOP/=1/

01880 DATA XTP1/642831851/RAD/57,295779/XDB/0.0/XANG/0,0/

01890 #» THIS SEGMENT OF THE PROGRAM CONSISTS OF INTERACTIVE INPUT.

01900 » THE USER SPECIFIED CODES WHICH ARE USED TO DETERMINE THE

01910 #» NETWORK TQ EBE ANALYZED AND ITS PARAMETERS.

01920 CALL DATIM(NDATE+WTIME)

01930 CALL FPARAM{1,120)

01940 CALL MASTRK

01950 PMAGMN=100,0

01960 PMAGST=040

01970 PANGMM=20,0

01980 PANGST=0.0

01990 1ASN=6

02000 ITEMP=s

02010 PMULT=1,0

02020 LODFLG=0

02030 100 CONTINUE
02040 110 WRITE(06410000)
02050 120 PRINT*ITEMP.1ASN=?, [TEMP,IASH
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02060
02070
02080
02090
02100
02110
02120
02130
02140
02150
02160
02170
02180
02190
022GC0
02210
02..0
02230
02240 »
02250 #»
02260
02270
02280
02290
02300
02310
023°0
023.)
02340
02350
02360
02370
02380
02390
02400
02410
G2420
02430
02440
02450
02460
02470
02480
02490
02500
02510
02520
02530
02540
02550
02540
02570

130

leo

1so

160
170

180

190

200

210
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WRITE(64+1G053)

REACWITEST
IFLITESTLEGL0IGOTO 130
PRIMT P Ei{TER [TEMPLIASH ¢
READSITEMP 4 1ASN

GOTO 120

PRINT 'ENTER FREQUENCY CODE NCTWORK IDENTIFICATION NUMBER®

READ' [FCODE «MIDEN

PRINT+'FREQ CODE=*+IFCODE+* HETWORK 1Dz NIDEN
WRITE(6410053)

READ,ITEST

IF(ITEST.NEL,O)GOTO 130

WRITE(06+10006)PMULT

WRITE(06+10053)

READJITEST

IF(ITEST.EQ.0)GOTOL50

READ +PMULT .
GOT0140

BASE DNWKIN12(12 ARE LOCATIOMS FOR NETWORK [DENTIFICATION

NUMBER) « IT THEN CHECKS TO INSURE CONSISTENCY OF INFORMATION

ENCODE (MNTWK ¢ L0005 )NIDEN

CALL OPENF(LDAIMeMMNTWK ¢ [STAT+1+041)

READ(LDAIN+10028)NLIMNESKIDEM

[F(NIDENCEQ.KIDEMIGOTOL70

WRITE(LU+10006)NIDENKIDEN

READ 4NOPTN

GOTO(1T704100+160) 4NOPTN

STOP 0100

D0 180 I=14MAXND

INSEQV (1) =0

sNLCSA(Iel)==10

IsTak (1) =0

JROOT=0

NOMAX=0

I=1000

[ABORT=0

[=2]e}]

READ (LDAIN410028+EMD=260)MLINE «INSECT s IPARJILSON IRSON,
LTYPoILENCD S IRESsITT o IPHSECISECD«IPRIM,IZNGR

NOMAX2NOMAX ]

IF(NLINE«EQ41)530T0200

WRITE(06410007) I oMLIME

[ABORT=1

GOT0190

IF{INLCSA(INSECT 1) «LT+0)GOY0210

WRITE(O6+10008)NLINE+INSECT

1ABORT=1

GO0T0190

INLCSA(INSECT 1) 2INSECT

INLCSA(INSECT,2)=[PAR

INLCS . (INSECT+3)zILSON

INLCSA(INSECT+4)=IRSON
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02540
02590
02600
02610
02620
02630
02640
02650
02660
02670
02680
02690
02700
02710
02720
02730
02740
02750
02760
02770
02780
02790
02800
02810
02820
02830
32840
02850
02860
02870
02880
02890
02900 #»
02910 *
02920
02930
02940
02950
02960
02970
02980
02990
03000
03010
03020
030130
03040
03050
03060
03070
03080
030%0

220

230
240

250

260

270

280

e

)
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INLCSA(INSECT46) 2L TYP
["WLCSA(INSECT o 73 =ILENLCO#PMULT
[MLCSA(INSECT 2) =[RES
[NLCSA(INSECT42) S 1000# [ PHSESITT

IMLCSA (INSECTW10)=1SECD
INLCSA(INSECT11)=sI2MGR
INLCSA(INSECT413)=IPRIMR100

IMLCSA (INSECT 414 =hLINE

IF(IPAR.EQ,0)GOTQ220

INSEQV (IPAR) = INSEGV(IPAR) ¢}

IF CINSEQVUIPAR) ,LEL2'GOTO240
WRITE(O6+10009)NLIMNEWIPAR

[ABORT=1

GOTJ190

[F(JROCTLEQ.0)GQT0230
WRITE(06+10010)NLINEINSECT 4 JROOT

JABORT=1 .
(0T9190

JROOT=INSECT

[F(ILSONSEQ.0)GOTO250

ISTAK (ILSON)=ISTAK (ILSON) +]
IFCISTAK(ILSON) EQe 1)GOT0250
WRITE(06910011)NLINEsIiL.SON

[ABORT=1
5070190

IF(INRSONEQ.0)GOTOL90

ISTAK ( TRSON) =ISTAK ( {RB30N) 1
IF(ISTAK (IRSON) ¢EQe1)GOTOL190
WRITE(06+100L1)NLINE+IRSON

IABORT=1
GOTC190
CONTINUE

THIS SEGMENT .S FOR COMSISTENCY CHECKING

IT GUOES IN AFTER LINE1470 ALL MATRICES DEFINED IN MAIN

0 270 I=14MAXMND

[STAK (1) =-~10
CONTINUE

DO 360 I=1.MAXND

ND=]

[FCINLCSA(I W1 e T.0)GOTO350

ILSON=ZINLCSA(]43)

[RSON=INLCSA (] 4&)

IF (ILSONNELOeAMD, INLCSA(ILSONG1) oLT.0)GOTO326C
IF (IRSOMeNEAOAND, INLCSA(IRSONG1) «LT<0)GOTO330
:F(INLCSA(I-3).NE.0.0P.INLCSA(Ioa).NE.O)GOT0360
=1

ND=1

INZEOV(K) =ND

NPAR=INLCSA(ND,2)

IF (NPAR,EQL,0)GOTO350

IF CINLCSA(NPAR+3) 4EQe04AND 4 INLCSA (NPAR+4) oEQ+0)GOT0290
IF CIMLCSA (MPAR43) ¢ NEosND,AND, INLCSA (NPAR &) (ME.ND)GOT0300
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03100
03110
03120
03130
03140
03150
03160
03170
03180
03190
03200
0321C
03220
03230
03240
03250
03260
03270
03280
03290
03300
03310
03320
03330
03340
03,50
03360
03370
03380
03390
03400
03410
03420
03430
03440
03450
03460
03470
03480
03490
03500
03510
03520
03530
03540
03550
03560
03570
03580
03590
03600 »
03610

290

300

310

320

330
340

350
360

370

380

390

400

410
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[STAK (aC) =10

K=K+

NDatHPAR

[F (K CTNOMAXIGOTC310

G0T02800

IFCISTAK (ND) «FEQe5)GOT0O360

ISTAK (ML) =S

{ABORT=1
WRITE(6+10013)INDs IRLCSA{NDe14) «MPARGIMLCSA(MNPARGLG)
GOTO360

IF(ISTAK (MD) «FRL5)GOTO360

ISTAK (ND) =5

[ABORT=1
WRITE(G24'0014)INDGIHLCSA(NDe14) +NPARGINLCSA (NPARGLG)

- 6070360

ISTAK (]) =8

[IABORT=1
WRITE(42+10015) 1o (INSECV(J) eJ=14K)
GOT0360

TESOM=1LSON

GOT0340

IESON=[RSON

ISTAK (1) =5

[ABQRT=1

WRITE(42+410012) INLCSA(Is14)4+]1e1ESCON
GOT0360

ISTAK (ND) =10

CONTINUE

DO 370 I=1+MAXND

IF(1EQel)Kk=0
IF(ISTAK (1) ¢GE«0)GOTO370

K:Kol

INSEQV (K) =]

CONTINUE

IF(K,EQ.0)GOTO380

WRITE (424100161 (INSEQV(J) o INLCSA(INSEQV (J) o14) 4J=14K)
IF (1ABORT,NE.1)GOTO400

D0 390 [=1.MAXND

IF(l,EQel1)K=D
1F(ISTAK (1) ,EQ.10)GOTO39¢

K=zKe]

INSEQV(K)Y =]

CONTINVE
WRITE(42+10017) (INSEQV(J) s INLCSA(INSEQV(J) o14) o J=14K)
STOP 197

U0 @10 I=1,MAXND

INSEQV(1) =0

ISTAK (1) =0

MCOL=14

CALL PROSEQ(INLCSALINSEQV 4 ISTAK JMAXMDWNTEST .MCOL +JRCOT)
PRINT4*AT128¢3 NTEST= "o NTEST
XLENTH=0.0
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03620
03630
3640
N36%0
03650
93670
Q3080
03690
03700
03710
03720
03730
037406
03750
03760
03770
03789
03790
c380V
03810
03820
03830
03849
03850
03860
03870
03880
03890
03900
03910
03920
03930
03940
03950
03960
03970
03980
03990
04000
060.0
04020
04030
04040
04050
04060
04070
74080
04090
04100
04110
0el20
04130

* ¥ % 5 3
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»

420

430

440

450

460
4«70

75

&
«80
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SECTICM LEVFLS AMD FROCFSSING SEQUENCE VECTOR HAVE HEEN CREATED
THE NETWCRK HAS REEN EXHAUSTIVELY TESTEDC FOR CONSISTENCY
THE "1eXT STER [S TO CRFATE A DIPECTORY FOR WRITING THIS
INFORMATION INTO AN QUTPUYT FILE
NUMBER OF 320 WORD 9LJCKS IS 32+1.6 TIMES NUMBER OF SECTIONS,

ENCOCE (MOPRLWL10O0L1R) IFCODE+1000 ITEMP,JASNSNIDEN

NOMAX=NTEST

ICBUF (1) =2

ICBUF (213200« (NTEST+1R) #MREC/220

ICBUF (3)=1CBUF(2)

ICBUF 16 =1

[CBUF(5) =3

[RECD=1

CALL MOFENF{LOPRL +MDPRLISTAT+341+1CBUF+540)

PRINT«*IF YOU WANT AN ASCII OQUTPUT FILE ENTER 1+ELSE CR!?

READ +NOUTFL )

IF (NOUTFLLEQ.Q)GOT0&30

KOUT=K0OUT+]

ENCODE (MPRS 10019 KQUT

CALL OPEWF{LOUT«MPRSWISTAT)

[F(ISTATANECO)CALL FILSTO(MPRS'STATUS*+0+ISTAT,158)

CALL RANSIZ(LDPRLMRECW1)

IF (NOUTFLNESO)PRINTW*OUTFILE NAME= ¢ (MPRS

PRINTV'NETWORK FILE= ¢ +MDPRL

GOTC&S0

WRITE106+10024)LDPRL«IRECD
FOR EXPLANATION OF ABOVE SYMBOLS SEE NOTES ON DATA FILE NTWIJKLM
THE FOLLOWING SECTIOM MAKES UP THE DIRECTORY COLUMM IN
INLCSA ARRAY
THE TIRST SECTION WILL START AT RECORD 21 AND THEY WILL BE STORED
IN THE 3ZQUENCE INDICATED BY INSEQV.

DP 470 [=1,NOMAX

MOSZQ=1nSEQVID)

IF CINLCSA{MOSEQe11 4EQLNOSEQ)IGOTD4EC

ARITE(06+10025)NOSEQ

STOP [n2l

INLCSA(NOSEQ14)=1+20

CONTINYE
IMLZSA AMD INSEQY ARE MOW WRITTEN ONTO DISK, INLCSA QOCCUPIES

PRIMTING CO:NTENTS FOR FIRST(ARBITRARILY)2S SECTIONS

DO 4«75 1=14+25

WRITE(06¢10026) (INLCSA(TsJ)eJd=1e14)«INSEQV(])

CONTINUE ,

IF (NOUTFL NESO!WR i TE(LOUT+10027IFCODE+1000+ITEMP,T1ASNWNIDEN
RECORDS 2 THRU 15+IMNSEQV OCCUPIES RECGCRD NUMBER 18

DO 480 J~lelé

IRECD=J+1

WRITE(LDPRL? IRECD.ERR=440) (INLCSAININDX (J) +NINDX=Z14115XND)

IF (MOUTFL WMEWO)IWRITE(LOUT«10020) *INLCHA COLUMN?® o Js (INLCSAC(IPsJ) o

IP214+40)
CONTINUE
IRECD=18
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04140 [F (ROMAXGEQeNMAXMD)GNTOS500
06150 D0 490 I=NOMAX+ls4AXND

04160 430 ItsCavl) =0
04170 SN0 ARITE(LOPRUYIRECDJERK=440) (IMSEGV (J) o J=1¢1AXND)

04180 » [F (NOUTFL4NE«O) WRITE(LOUT+10020) * INSEOV® 4 (INSEQV (IP) ¢ IP=2] +NOMAX)
04190 = NOTE STATUS WORD IS MEANINGLESS UPTO THIS POINT,

04200 » WE MOW REMOVE DMTUK FILE FROM AFT.

04217 CALL DETACH(LDAINJISTAT,)

046220 IF(ISTAT.EQ.0)G0T0520

04230 WRITE(06+10029)

04240 READLITEST

04250 IF(ITESTeNELO0)GQTO510

04260 WRITE(06+10030)

04270 510 WRITE(06+410031)

04280 = THE REST OF THIS PROGRAM WILL CONTAIN SEGMENTS WHICH WILL BE
04290 = DEVELCPED LATER IN APPROPRIATE PLACFS WE SHALL ASSUME

04300 = THE AVAILABILITY OF THE RESTULS OF THESE SEGMENTS. APPROPRIATE
04310 = NOTATION WILL BE MARDE,

04320 » THE L0P BELOW WILL DETERMINE DPA QUANTITIES FOR THE

04330 » LEYWORK, WE FIRST CPEN THE MECESSARY RANDOM BINARY FILES
04340 » DASECH «DAPRIMGDATRANGABCD

04350 » THEIR LGU MUMBERS+SYMBOLS AND MAME CHARACTERS ARE:

04360 » FIILE MAME LOC. NUMBER LGU SYMBOL CHARAC NAME,
04370 » DASECD 11 LDSEC MDSEC
04380 = DPRIM 12 LPRIM MPR M
04390 » ORBTR 14 LORBTR MDRBTR
04400 = DPU 25 LDPU MDPU
04410 » DTRANN 15 LTRAN MTRAN
04420 520 CONTINUE

04430 » IOMCD THE VARIAELE KEEPING TRACK OF DPU FILES

06440 » IS NEXT INITIALIZED

04450 IoMCD=-1

04460 = WE NOW BEGIN A MAJOR LONP FOR ANALYZING THE NETWORK

04470 = THE PROCESSING LOOP BELOW FOLLOwWS THE LOGIC OF 'PPROCESSING
04480 = ALGORITHM® FLOWCHART OF R/15/77

064490 = WE FIRST INITIALIZE THE INFORMATION STORAGE AREAS

04500 DO 530 I=1,MAXND
04510 S30 LEVPT(I)=0 :

04520 » WE SET ALL OUTPUT GUANTITIES TO ZERO SO THAT THOSE WHICH ARE NOT
04530 » MODIFIED wILL ALWAYS PRINT QUT AS ZERO,
04540 DO 550 I=1,NDIM

04550 AM(1)=ZERO

064560 BM{1)=ZERO

064570 C™M(1)=2ERO

04580 DM(1)=2ZERQ

04590 DO 550 J=!4NDIM

066920 APHI (I +J)=ZERO

04610 BPHI(14J)=2ERQ

04620 CPHI(1+J)=2ERO

04630 DPHI(I4J)=2ERQ

04640 VTOPH (14+J)=ZERO

04650 YIN(I+J)=ZERO
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064660 Y2K{14J)=2ERD
04670 0O 540 K=145
04680 5S40 YSTORF ([ eJeK)=2ERC
04690 YPRIM(14J)=ZERO
04700 550 COMTIMNUE
064710 NSTAK=]
064720 560 PRINT 10033,10PC+XDB4XANG
04730 PRINT 10GS3
04740 READ,.!
064750 IF(]1.EQ.0)GOTOSTO
04760 PRINT 10033
04770 READ . I0PC 4 XDB 4 XANG
047680 G0T0560
04790 570 CONTINUE
04800 IF(10F CeNEL3)GOTOSEO
04810 ENCODE (TRANF +10068) TTRAN
04820 PRINT 10052+TTRAN
04830 PRINT 10053
04840 READ, I
04850 IF(1.EQ.0)GOT0O580
04860 PRINT 10052
04870 READ 4 TTRAN
04880 GOTOs70

04890 530 CONTINUE

04900 » IF (10PC.EQe0eANDoNOUTFL (NEo0)WRITE(LOUT410021) * TRANSFORMER SHORT®
06910 = & * SECONDA<Y?®410PC
04920 » IF(IOPCeEQe1sANDoNOUTFL4NE«O)WRITE(LOUT«10021) * TRANSFORMER OPEN?' s
04930 » & * SECONDARY's10PC
064940 = IF (1OPCeEQe20AlNDNOUTFL JNELO)WRITE(LOUT410021) *TRANSFORMER ANAL 'y
04950 +» & *YTICAL MODEL'+I0PC
04960 * IF(10PCeGTo2¢ANDeNOUTFL.MELO) WRITE(LOUT+10021) *TRANSFORMER SPECIAL®
04970 » & * FILE/ARRAY*,I0PC
04980 = IF (1OPCeLTo0eAlDNOUTFL (NEL0)WRITE(LOUTH10021) Y TRANSFORMER LOADING®
04990 = b ' IGNORED"+10PC

05000 IF(I0PCeLT40)GOTO590

05010 PRINT 10065 +XDE + XANG

05020 X=10,%#(0,05%xDB)

05030 BETA=CMPLX (X*#COS (XANG/RAD) 4 X#SIN (XANG/RAD))

05040 PRINT 10066 +BETA

05050 » PRINT9*NSECT ITT LTYP?

05060 YNEU=ZERO

05070 * BEGIN MAJOR LOOP

05080 590 DO 1180 IND=1,NOMAA

05090 NSECT=INSEQV (NOMAX+1=1ND)

05100 LEVND=INLCSA (NSECT +5)

05110 NPAR=INLCSA (NSECT2)

05120 TLSON=INLCSA (NSECT+3)

05130 IRSON=INLCSA(NSECT 44)

05140 "LEVPAR=INLCSA (NPARS)

05150 LTYP=INLCSA (NSECT46)

05160 LENGTH=INLCSA (NSECT+7)

05170 INDRHO=INLCSA (NSECT+8)
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05180
05190
05200
05210
05220
05230
05240
05250
05260
05270
05280
05290
05300
05310
05320
05330
05340
05350
05360
05370
05380
05390
05400
05410
05420
05430
05440
05450
05460
05470
05480
05490
05500
05510
05520
05530
05540
05550
05560
05570
05580
05590
05600
(5610
05620
0630
05640
05650
05660
05670
05680
05690
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ITTY=INLCSA(NSECTW9)
ISECN=INLCSA(LSECTV10)
[LMGR=TINLCSAGIWSECT WL 1)
[IF(IZMNGReGTLN) YNEUSAQONE /1 2GR
[F (HQUTFLoNEeD)WRITE(LOUT 4 160034)HSECT o ITTYSLTYP o L *LENGTH.
PRINT 10035NSECT+ITTYeLTYP
[F(TASNLTe3eANDeIZNGRCEGLO)PRINT 1005440250 +NSECT+IASNS IZNGR
NEXT wWE READ DATA M AND DETERMINE APPROPRIATE AsBeCeDETCe
I.E« MODAL OR PHASE AND THEN PRACEED WITH ANALYSIS#®
*‘i**’***"****'*’*****‘****.*QQ**‘*’*Q*Q**.Q.***.l.*‘*****‘****"
THIS SECTION RESERVED FOR LOGICAL SECTION FOR I[MPLEMENTING »
OTHER OPTIONS FOR THE PRESENT ONLY OPTION 1 »
[.Ese ALL QUANTITIES PHASE WILL BE IMPLEMENTED *
**Q*’**'*"’.***.‘******’*.*Q**’***'*’**.******’*****.'*‘*****"'.
THE FOLLOWING SECTION IS FOR PHASE QUANTITIES ONLY OPTION
ONLY FEEDER PROPAGATION WILL BE CONSIDERED AT FIRST
HENCE WE EITHER HAVE A PRIMARY LOAD ON THE FEEDER,
OR A SINGLE PHASE PRIMARY BRANCH,.
NOTE *= NO ABORT °ONRQOVISION 1S BEING MADE HERE, ,
THE FOLLOWING SECTION IS REPRESENDED IN THE BLOCK DIAGRAM BY THE °
BLOCK MARKED PROCESS NSECT.GENERATE YN(I1+J)AND STORE INFQO
ON DISK, OUTPUT WILL BE STORED OM LOCATION CORRESPONDING TO
THE INSEQV VECTOR, I[,Ee AT NSECT+20
NREC=INLCSA(NSECT+14)
IF(LTYPLLEL.9)GOTO600
IF(LTYPLEL23)GOT0650
IF(LTYP.LT.33)GOTC690
IF(LTYP.LT,100)GOTOD720
IF(LTYP.LT,100C)GOTO760
PRINT 1005540260+MSECTWLTYP
STOP 0590
THIS SECTION IS FOR LTYP GE 1000-SUBNETWORKS WITH 3C PRIMARIES
NECO=LCU+IE NUMBER OF EFFECTIVE CONDUCTORS UNCHANGED
IF (NCGUTFLGNE«O)WRITE(LOUT+10036) NSECT
THE FCLLOWING SECTIOM IS FOR | PHASE TO 3 PHASE CONNECTIONS
IE LTYP=1l=9
MECO=EFFECTIVE MUMBER OF CONDUCTORS ON SINGLE PHASE SIDE
LCU=EFFECTIVE NUMEER OF CONDUCTORS ON THREE PHASE SIDE
CONTINUE
THIS LOGIC FOR 3 PHASE TO 1 PHASE. NOTE THE LAST
PRECEDING PROCESSED SECTION WILL BE AN ACTUAL FEEDER
SO THAT NEUFs ETC WILL BE VALID FOR DFTERMINING LOAD
SIDE CONDITIONS
IF (NOUTFLNESO)IWRITE(LOUT410037)NSECT _
[F(LTYPeGT ¢3e¢ANDMECONEL2)PRINT 1005640275 +NSECTLLTYPJNECO
lF(IASN.LE.z.AND.NEUF.EQ.lOAND.NECOONEOZ)pRINT 1005640274 +NSECT

6 LTYP+NECDWNEUF
17(IASNQGaneANDQNEUFoEQQIQANDQNECOQNEOI)pRINT 1005640276 «NSECT

[ LTYP+NECOWNEUF

[ LTYP NECONEUF

IF(TASNeLE+2+eANDeNECOSNEL2)PRINT 1005640279 NSECT+LTYPNECO
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05700
05710
05720
08730
05740
05750
05760
05770
05780
05790
05800
05810
05820
05830
05840
05850
05860
05870
05880
05890
05900
05910
05920
05930
05940
05950
05960
05970
05980
05990
06000
06010
06020
06030
06040
06050
06060
06070
06080
06090
06100
06110
06120
06130
06140
06150
06160
06170
06180
06190
06200
06210

-
»
*

610

»

»

L2 8 1
L2 2
L2 2
*NR
R*RER
L2 3 ]

6130

640

»
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IF (NECOLGT,2)PRINT 1005640280 NSECT,LTYP(NECO
LCU=MNECOe2
IF(LTYP LT, 3)LCU=3
LTYP.GQT 43 IMPLIES DELTA COMNECTION. [E MO MEUTRAL
THIS ASSUMPTIOM MAY HAVE TQ REVISED IF “OT TRUE
IF (NOUTFL MECOIWRITE(LOUT(10022) 'AT 3938 LCULNECO=* LCUNECO
DO 610 I=14LCU
DO 610 y=14LCu
VTOPH (1 4J) =2ERQ
DPHI(I44)=ZERO
Y2K (14J)2ZERD
IF((I1eGTeMNECD) OR tJoGTNECO))IGOTI610
[F(YIN(I+J) ¢EQ4ZERDIGNTNG3O
Y2K(1eJ)2YIN(] 4J)
CONTINUE
IF(LTYP.GT,3)G0T0640
HERE DPHI 1S USED TEMPORARILY AS AN NECO®NECO S1ZED
TRANSPOSE OF VTOPH
WITH ZERQO FILLS. FIRST APPROPRIATE VTOPH 1S CONSTRUCTED
VTIOPH(]1+LTYP)=AONE
DPHI(LTYP41)=AONE
IF(LCUsGTe3) VTOPH (2 +LCU) =AONE
[F(LCUGT3)DPHI(LCU2) =AONE
CALL CMTMPY (Y2K 4VTOPH,YTEMP 4LCULCULCUNDIM)
CALL CMTMPY (DPHI «YTEMP o YINLCUSLCULCUWNDIM)
LCU=NUMBER OF EFFECTIVE COMDUCTORS ON SOURCE SIDE
NECO=NUMBER OF EFFECTIVE COMDUCTORS ON LOAD SIDE
1<¢=2LTYP«=9
WRITE (LDPRL'NRECINSECT L. TYP+sLCUWNECO«XLENTH 4 ZNULL +DPHI «VTOPH,
& YINSZHULL « Y2K « ZNULL « VNULL « VNULL » VNULL s VNULL
[F (NOUTFLeNEO)WRITE(LOUT410022)*Y2K FOR LTYP.LE«9«LTYP NPARJNSECT=?
I3 LTYP¢NPARNSECT
IF (NOUTFLoNE.O)CALL CMTPRT(Y2K NECOLMDIM.LOUT)
IF (NQUTFLoNE«O)WRITE(LOUT+10022) 'YIN FOR LTYP,LE.9sLTYP NPARJNSECY="*
& LTYPWNPARWNSECT
IF (NOUTFLoeNE«O)CALL CMTPRT(YIMN4LCUSNDIMGLOUT)
RESETTING NECO FOR PARENT CHECK AND LOGIC AT 530+l
NECO=LCU
GOTO1100
WRITE(06+10038)NSECT
PRINT 1005640281 +NSECT4LTYPNECO
MPH]1=LTYP/2=1
THIS SECT! + IS FOR PHASE TO PHASE TAKE=OFFS
MPH2=MOD ((LTYP=MPH]1+1) ¢3) +] '
LTYP riPH1 MPH2
1 2 MPHL=PHASE ON 3 PHASE SIDE TO
WHICH SINGLE PHASE HI IS CONNECTED

MPHM2=PHASE ON 3 PHASE SIDE TO
SINGLE PHASE LO IS CONNECTED

Do ~do W &
Ww NN —
N e =

VTOPH(1+MPH]) =A0ONE
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06220
06230
06240
06250
06260
06270
06280
06290
06300
06310
06320
06330
06340
06350
06360
063790
06380
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06400
06410
06420
06430
06440
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06460
06470
06480
06490
06500
06510
06520
06530
06540
06550
06560
06570
06580
06590
06600
06610
06620
06630
06640
06650
06660
06670
06680
06690
06700
06710
0672C
06730

o
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660
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680
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VTOPH (2 +MPH2) =AQNE
DPHI (MPH141) =A0NE
DPH[ (MPH2+2) 2ADYE
GATO620 .
CONTINUE
THIS LOGIC FOR THREE PHASE TRANSPOSTIOM. WILL USE
CONTINULITY OF NEUF TN GETERMIME ACCEPTABLE LOAD
SIDE CONDITIONS
[F (NOUTFL MEO)WRITE(LOUT+10039)NSECT
THIS SECTION 1S FOR 3 PHASE TRAKSPOSITIONS.
LYTP CAM ONLY BE 1241340R 23.
LTYP=12 PHASES 1&2 INTERCHANGED
LTYP=13 PHASES 163 INTERCHANGED
LTYP=23 PHASES 2&3 INTERCHANGED
[F((LTYP.EQ.12).0R, (LTYPGEQel3) eOR (LTYPL,EQ.23))G0T0660
WRITE(06+10040)NSECT
PRINT 1005640300+NSECTWLTYP
CONTINUE
IFC(LTYPeEQel3¢ORLTYP.EQe23) o AND & (MECOGL T~ (NEUFE+3)))
& PRINT 1005640303 «NSECTWLTYPWNECO,NEUFE
IF(LTYPeEQe126AND e {NECOLT 4 (NEUFE+2) ) }PRINT 100564+0304¢4NSECT
[ LTYPWNECOJNEUFE
LCU=NECO
K1=LTYP/10
K2=LTYP-K|#]10
DO 670 I=1.NECO
D0 670 J=1.NECO
Y2K (1 eJ)ISYIN(IWJ)
DPHI (14J)=ZERO
VTOPH(] +J) SZERD i
IF(LTYP,EQel2)1=3
IF(LTYP.EQe13)1=2
IF(LTYP.EQ,23)[=1
DPHI (I41)=A0NE
VTOPH(1+1)=A0ONE
DPHI (K1+K2)=AONE
DPHI (K24+K1)=AONE
VTOPH (K1 +K2)=AONE
VTOPH (K2 +K 1) =AONE
CONTINUE
CALL CHATIRC(YTNGK14K24NDIM4NDIM)
NUMBER OF EFFECTIVE COUNDUCTORS IN AND QUT IS EQUAL
10<=_ TYP<=23
WRITE(LDPRUYNRECINSECTWLTYP LCUNECOXLENTHZNULL ¢
& DPHI«VTOPHeYIMeZNULL o Y2K« ZNULL « VMULL » VNULL » VNULL » VNULL

IF (NOUTFLONESO)WRITE(LOUT,10022)*Y2K FOR LTYP.LE«23+LTYPJNPARNSECTz2

& +LTYP NPARJNSECT
IF (INOUTFLJNE<O)CALL CMTPRT (Y2K 4NECONDIM,LOUT)

IF (NOUTFL.NE«OIWRITE(LOUT.10022) *YIN FOR LTYP,LE«23+LTYP NPAR(NSECT=

& sLTYPsMNPARWNSECT
IF (NOUTFLeNE«O)CALL CMTPRT(YIMoNECOJNDIMILOUT)
60TO1100
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06740
06750
06760
06770
06780
06790
06800
06810
06820
06830
06840
06850
06860
06870
06880
06890
06900
06910
06920
06930
06940
06950
06960
06970
06980
06990
07000
07010
07020
07030
07040
07050
07060
07070
07080
07090
07100
07110
07120
07130
07140
07150
07160
07.70
07180
07190
07200
07210
07220
07230
07240
07250

620

* * ¥ ¥ » *

700

710

*R®
L & 4
»* %%

* 3% %
3% %
#ER

»
*
»

720
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CONTINUE
THIS SECTIONM IS FOR 3-2 PHASE AND 2-1 PHASE ZERO LENGTHS
IE LTYP=24=32
LIME TYPES 26=32 CHOSEN ARGITRARILY(3Y R, WOODING)
CHECK MECC (FrROM PRECEDIMG LAST PROCESSED SECTION)
3ASED ON REQUIREMNTS OF THIS SECTION
LTYP=24425426 I[/IVOLVE 3 PHASE TO 2 PHASE
IF((LTYP.GE4244ANDLTYP LEL26) sAND4MECOLME, (NEUFE+2))

& PRINT 1G056+03104NSECTLTYP4NECOLNEUFE
IF((LTYPeGE«27 e ANDIeLTYPoLE«32) ¢ ANDeNECONE o (NEUFE+1)) i
& PRINT 1005640311 4MNSECT LTYP NECOJMEUFE

PRIMNT ¢ *AT 6666 NECOWNEUFE=? NECO4MEUFE

DO 700 I=1, NDIM

DO 700 J=1.NDIM

Y2K 1 4J)SYIN(] 0 J)

DPHI(1+J) =ZERO

VTOFPH(I4+J)=2ERD

CONTINUE

NDOWN=2

IF(LTYP.LE,26)NDOWN=3

[F(LTYP,EQ.,24)KXFER(1)=1
IF(LTYP,EG.24)KXFER(2)=2
IF(LTYP,EQ.25)KXFER(1)=]
IF(LTYP.EQe25)KXFER(2)=23
IF(LTYP.EQs26)KXFER(1)=2
IF(LTYP.EQ.26)KXFER(2)323
[F(LTYPeEQe27.0RLTYP,EQe29,0RLTYP,ENe32)KXFERI(])
IF(LTYP.EQe2840ReLTYP,EQe30,0R4LTYP,EQe31)KXFER(1)
DO 710 I=14 NDOWNe]

VTOPH(I JKXFER(]1))=AQNE

CONTINUE

VTOPH (NDOVWN ¢ NDOWM« 1) =AONE

CALL CMTRAN(VTOPH DPHI «MDIMNDIM4NDIM)

CALL CMTMPY(YINVTOPHYTEMP JNDIMMDIMNDIM,NDIM)
CALL CMTMPY (DPHI+YTEMPoYIMJMDIMJNDIM HDIMGNDIM)
XLENTH=0.0

LCU=NECO+1

24<=LTYP<=32

NRITE(LDPRL'NPEC)NSECT.LTYP;LCUyNECOqXLENTH.ZNULL;DPHI.VTOPHo
& YINeZNULL o Y2K o ZMULL o VNULL s VNULL s VNULL o VNULL
IF(MOUTFLoNECOIWRITE(LOUT410022)'Y2K FOR LTYPGLEe334+LTYP,?,
& INPARVNSECT="4LTYP+NPARWNSECT

[F (NOUTFLoNE«Q)CALL CMTPRT(Y2K ¢NECONDIMsLOUT)

NECO=LCU

IF (NOUTFLoNE«OIWRITE(LOUT+10022) *YIN FOR LTYP,LE«334LTYP,?,
& 'NPAR +NSECT='+LTYP+NPARNSECT

[F (NOUTFLeNE«O) CALL CMTPRT(YIMJMECO«NDIMWsLOUT)

GOTO1100

THE FOLLOWING SECTION IS FOR RATIO BANK TRANSFORMERS
ARBITRARILY 33,LE.LTYP.LE«99 WILL BE RESERVED FOR
RATIO BANK TRANSFORMER TYPE DESIGNATION
CONTINUE

LR i S

2
1
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07260
07270
07280
07290
07300
07310
07320
07330
07340
07350
07360
07370
07380
07390
07400
07410
07420
07430
07440
07450
07460
07470
07480
07490
07500
071510
07520
07530
07540
07550
07560
07570
07580
07590
07600
07610
07620
07630
07640
07650
07660
07670
07680
07690
07700
07710
07720
07730
07740
07750
07760
07770
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722
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725

726
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THE FOLLOWING LOGIC IS PREDICATED ON ALL RATIO TRANSFORMERS
BEING CNE OR THREE [DENTICAL SINGLE PHASE (IN A BANK) TwO
wlHCIMG TRANSFORMERS :
[N AS MUCH AS THESE DEVICES OCCUR ONLY INFREQUENTLY ON A
FEECERs A ASCIL DATABASE FILE WILL BE USED
AT THIS TI4E LACKIMNG MEASURED CATA, A TWO WINDING
RLCM MODEL wILL EE USEDe. THE ASCII DATABASE
FILE wiLL COLTAIN A HEADER PECORSD NOT USED BY THIS PROGRAM
WHICH CAN EE USEC FOR ANNOTATION, ALL OTHER RECORDS WILL
EACH CONTAIN THE FOLLOWING DATA STRUCTURE IN THE ORDER SHOWN
LIME MUMBER (FOR EDITINGs MOT USED BY PROGRAM)
ICENTIFICATION NUMBER
WINDING RESISTANCE (BOTH WINDIMGS REFERED TO PRIMARY) QHMS
LEAKAGE INDUCTANCE (BOTH WIMDINGS REFERRED TO PRIMARY) HENRIES
SHUNT CAPACITANCE ACROSS PRIMARY TERMINALS=FARADS
SHUNT CONDUCTANCE ACROSS PRIMARY TERMINALS=-MHOS
IDEAL TRANSFORMER TURNS RATIO (PRIMARY TO SECONDARY)
ACDITIOMAL ANNOTATION NOT USED BY PRQGRAM
THE SHUNT ELEMENTS WILL BE USED TO COMPUTE A SCALAR COMPLEX
ADMITTANCE YRBTR AND SIMILARLY THE SERIES IMPEDANCE ZRBTR
USING THE WIMNDING RESISTANCE AND INDUCTANCE, NOTE MAGNETIZING
INDUCTANCE IS NFEGLECTED., THE SHUNT CAPACITANCE IS A ZEROETH
ORDER APPROXIMATIOM TO THE COMBIMED EFFECTS OF BUSHINGS
AND STRAY CAPACITY.
THE NATURE OF THE RATIO TRA/WSFORMFR INSTALLATION WILL BE
INFERRED FROM THE NATURE OF THE DCWNSTREAM CONDUCTOR SITUATION
AS IMPLIED BY NEUFQ AND NECO. IE

NEUFO NECO
0 2 SINGLE PHASE DELTA
0 3 THREE PHASE DELTA
1 1 SINGLE PHASE AND NEUTRAL (IE SINGLE PHASE ¥WYE)
1 3 THREE PHASE WYE

AT THIS TIME ONLY THE FIRST WILL BE IMPLEMENTED AND IT WILL
8E ASSUMED THAT THE PRIMARY IS COMNECTED PHASE TO NEUTRAL. lE
A SINGLE PHASE WYE
THEREFORE DOWNSTREAM $SHOULD HAVE NECO=2
REMEMBER THAT IZNGR NEEDS TO BE SPECIFIED IN DNWKINIJ NETWORK
FILE FOR [ASN=1.3

IF (NEUFOJEQeOAND +NECDEQ,2)GOTO722

PRINT,'RBTR LOGIC IMPLEMENTED OMLY FOR NEUFO0=0NECO=2' 4NEUFO+NECO

STOP 0400

CONTINUE

IF(KDRBTR.NE0)GOTO725

CALL OPENF (LRBTR4MRBTR+ISTATe14041)

IF(ISTAT.EQ.0)30T00724

PRINT 10032+MRBTRWLRETRLISTAT

STOP 192

KDRBTR=1

REWIND LRBTR

READ (LRBTR,10028)

READ (LRBTR 410028 +EMDST27) 1 ¢ ID+XR o XL ¢ XC s XG o« XN

[F(ID=LTYP) 72647284726
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07780 727 PRINT 10064+LTYPMRBTR 4NSECT

07790 STOP 7127

27800 728 COMTINUE

07810 YPOTR=CMPLX(XGeXTPIRAFREQ#XC)

07820 IRBTR=CHMPLX (XR+XTPI#XFREQ#XL )

07830 Yll=aYIN(lel)

07840 Y223YIN(242)

07850 Y122 (YIN(142)«YIN(241)) 72,

07860 Y2K(1s1)3Y11

07870 Y2K(242)3Y22

07880 Y2 (1+42)3Y12

07890 Y2K(241)3Y12

07900 YISXNAXNR(YLLeY22+4Y124Y12)/ZREBTRYLINY22=Y]124Y]12
07910 YIN(141)SYRBTRe(Y11#Y22aY12#Y12)/(ZRBTRRY])
07920 YI=XN/ (YLRZRBTR)

07930 VTOPH(1lel)=(Y22+Y12)®Y1

07940 VTOPH(Z2el)z=(Y1leY12)nY]

07950 LCu=]

07960 IF(IASNCEQe2+0R.IASNGEQ.4)GOTOT30

07970 VTOPH(142)==VTOPH(14+1)

07980 VTOPH(242)2=VTOFH(241)

07990 CALL YADMNUI(YINSYHEUSLCUNDIM)

08000 LCU=s{.CU+1

08010 730 CONTINUE

08020 NEUFQ=1

08030 » 33<= . TYP«=99

08oan WRITE(LDPRLNRECINSECT sLTYPJLCUNECO+VTOPHIYINSY2K s
08050 & INULL s ZNULL + YRBTR 4 ZRBTR o XN w
08060 & ZNULL o VNULL o VNULL « VNULL ¢ YNULL
08070 naxw IF (NQUTFLNE«OIWRITE(LOUT+10022) *RBTR YTOPHY2K+YINJLTYPNPARZNULL
08080 #an § NSECT=' JLTYP+NPARWNSECT

08090 #aw [F (NOUTFLOMNE«O)WRITE(LOUT+10022) *USE ONLY FIRST COLUMN FOR VTOPH®
03100 =#» IF (NOUTFLoNE«O)CALL CMTPRT (VTOPHNECONDIMLOUT)

08110 #wwn IF (NQUTFLNE«D)WRITE(LOUT+10022) *RBTR4Y2K +NECO+LCUNSECT=* 4NECOWLCU,
08120 w##» [F (NOUTFLONE«O)CALL CMTPRT(Y2K NECO.NDIM4LOUT)

08130 #=n IF (NOUTFLoNE«OIWRITE(LOUT410022) *RBTR YINGLTYPJNPARWNSECT=*+LTYPNPA
08140 #n# [F (NOUTFLeNE«O)CALL CMTPRT(YIMJLCUSNDIMILOUT)

08150 NECO=LCV

08160 GOTO1100

08170 = THIS SECTIOM IS FNOR 30 AND 10 LIMES WITHOUT
08180 » PARALLELING SECONDARIES

08190 » 100eLE«LTYP,LE«999

08200 760 CONTINUE

08210 #» IF (NOUTFLoME«O)WRITE(LOUT410044)LTYPNSECT

08220 = WE FIRST MAKE SURE THAT THE PROPER DPU FILE IS OPENED

08230 *» IOMCD IS THE VARIABLE WHICH KEEPS TRACK OF WHICH FILE IS

38240 * OPEN, IF THE PROPER DPU FILE IS5 NOT OPENWE CLOSE THE PRESENT
08250 # DPyU FILE AND OPEN THE PROPER QNF, IOMCD IS INITIALLY =}

08260 » NOTE THAT THE UNLY PARAMETER WHICH COULD CHANGE TO

08270 # CAUSE A CHANGE IN FILEJHENCE OMMCODE I1OMCD IS UNIQUE

08280 IF(10MCDeEQ, INDRMO)GOYOR00

08290 CALL DETACH(LDPUSISTATW)
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1OMCD= | HDRHO

ENCODE ("'DPU+10045) IFCONE+ 1000+ I TEMP 4 [OMCD + IASN

CALL OPEMF(LDPUSMDPUSISTATs1ele1)

IF{ISTATLEQ.0)GOTOTT0

WRITE(06410032)M0PULOPULISTAT. MNTWK

CALL RANSIZ (LDPUWNDPUSZ 1)

READ (LDPU 1) JFCoJTM o JOMJASN 4MRCD4LREC «NTYPUDIM,
IRECWNLUTE WX IMEJXFREQ

IF (LREC4NENDPUS2Z)CALL ERRSTT(CMe3524LREC+NDPUSZ +LDPU)

IF(IFCOCESNE«JFCICALL FILSTO(MDPU, *FCODE" « IFCODE ¢ JFCo 1OMCD)

IFCITEMPWNECJTM)CALL FILSTO(MDPUS*ITEMP® 4 ITEMP 4 JTM, 1OMCD)

IF(IOMCDeNEWJOM) CALL FILSTO(MDPU'OHMS® s ITEMP +JTM\NSECT)

IF(TASNGNE o JASN) CALL FILSTO(MDP! 4 *ASSUM® s IASN+JASN « IOMCD)

READ IN DIRECTORY VECTOR

DO 780 J=24NRCD

Kll=z(J=2) #LREC+1

K22=MINO (NTYP=99, (J=1) #LREC)

READ (LDPU*J) (IDIR(KOO) +KGCO2K11+K22)

[F(K22.EQNTYP=99)GOTO790

CONTINUE

CONTINUE

PRINT+'AT 5643 IREC+NTYP=? ,IRECINTYP

PRINT 88H4(JsIDIR(J) +J214NTYP=99)

THE PROPER DPU FILE IS NOW OPENED AMD CHECKED OUT
CONTINUE '
[F(LTYP.GT NTYP)CALL ERRSTT(CN43534LTYPWNTYP,.IREC)
IR=IDIR(LTYP=99) .

IF(IRsLE«O)CALL ERRSTT(CN+354«LTYPsNTYP,IR)
USING LTORP TO AVOID UNNECESSARY DPULIJKN READ WHEN NEW
LTYP SAME AS OLD LTOP, NOTE MUST NOT CHAMGE ANY OF THE
RETURNED VARIABLES WITH THIS STRATEGY
IF (NOUTFLNECOIWRITE(LOUT+10022) *AT 5364 LTYPLTOP=!LTYP,LTOP
IF(LTYP.EQ.LTOP)GOTOB10
CALL OPUFRW(LDOPUsIReONGIMsLTOP «NRECO «NTOT sMUMF + NUMS sNEUS «NEUF o
& 29Y4Z2Z047005451.0L)
IF(NECOLGT,4) FRAINT 1005640282 NSECTLTYP,NIRECO 4NEUF
ESTABLISHING NEUFE FOR USE WITH NECO CHECKING ELSEWHERE
NEUFE=NEUF
IF(1ASNLGE43)NEUFE=0
IF (NUUTFLoNE.OIWRITE(LOUT.10022) *AT 5381 LTYP,LTOPNRECO=",
& LTYP+LTOPNRECO
IF(LTYP.NELLTOP)CALL FILSTO(MDPU+'LINE TYPE',
& LTYPLTOP, [OMCD)
CONTINUE
DETERMINE [F AT TERMINUS WHERE NECO AND NEUFO NEEDS TO
#E REDEFINED
IF(ILSONGEQe0¢AND IRSON.EQ.0) NECO=NRECO
IF(ILSONGED . oAND  IRSON,EQ, 0} NEUFOSNEUF
IF (NEUF e NELNEUFO) PRINT 10057403554NSECT «LTYP (NEUF {NEUFO .
IF(LTOP,EQ,LTYP)GOTO850
IF ABOVE TRUE MEED MOT REPEAT 2ERQING
IF (MRECO+EQ<NDIM)GOTORSY
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ZERD ALL UNNECESSARY ELEMENTS
[F(NRECOeLT4 i) GOTOA20
WRITE(D6410067) NRECNIIDIMLTYP ¢MDPU
CONTINUE
BEGIN ZEROING
DO 830 I=NRECO+1+MNDIM
DL(I)=ZERO
DO 830 u=1,NDIM
Z(14J)=2ERD
Y{l+2)22EROQ
201 44) ZERO
YO(I,4J)=2ERQ
S(lsJ)=ZERO
S1(14J)=2ERO
CONTINUE
DO 840 I=1,4NRECO
D0 840 JSNRECO+1sNDIM
Z(144)=2ERO
Y(I+J)=22ER0
20(i.J)=2ERO
YO(I4J)=2ERO
S(lsJ)sZERO
SI1(14J)=2ERO
CONT INUE
WE ARE NOW READY TO PROCESS THIS INFORMATION.
CETERMINE LOAD ON SEGMENT Y2K=zYINeYLOAD
FIRST ZERO YLOAD
DO 860 I=1,.NDIM
DO 860 J=1,NDIM
YLOAD (I +J)22ERO
CONTIMUE
IF (NOUTFLJNE.C)WRITE(LOUT,10022) *"NORMAL MODE PROCESSING
LTYPQNPAR‘;NSECT= P SLTYPNPARWMNSECT
IF (NOUTFL eHE~0OeAND e (ILSOMeNE ¢ 0oOR o IPSINGNE0) )
WRITE(LOUT+10022) *DCWHSTREAM YINSLTYP+NPARJNSECT="?,
LTYPJNPARNSECT
IF(NOUT! LoMEoOeAND o (ILSONNE .0 ¢OR . IRSOMNELO))
CALL CMTPRT{YINJMECONCIMsLOUT)
NOw RESET LCU=NRECO FNR CHECKING OM YINSYRPIMJETC
LCUSNRECO
IF (NOUTFLoNE<O)WRITE(LOUT,10022) *AT 6380 NRECO+NECOLCU=",
NRECOWNECOWLCUWNSECT
DETERMINE YLOAD TOTAL.
NOTE EVENTUALLY WANT BOTH YLOAD AND Y2K
WHICH ACZOUNTS FOR SOME EXTRA LOGIC
CHECK TO SEE IF THERE IS A PRIMARY LOAD
REMEMBER LEAST SIGNIFICANT DIGIT RESEVERED FOR STATUS
IPRIM=INLCSA(NSECT+13)/100
ICON=IPRIM/1000
IP=MOD (IPRIM¢1000)
[F(IPRIM¢EQ.0)GOT0920
IF(KPRIMJNEL0)GOTOB70
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09349 © ENCOGE (MPRIMe19048) IFCODE+10004+ ITEMP

09350 CALL OPENF(LPRIMIMFRIMeISTATelel0l)

09360 iFISTATeMECO)CALL FILSTO(APRIM(ISTATUS? yO4ISTAT4370)

09372 CALL RANSIZ(LPRIMJMPRISZ,1)

093¢0 READ(LORINMY L) UFRE s JTP o JREC IPOMGNDTF ¢ XTIME

09390 IF(IFCOCE«MNEeJFRE)CALL FILSTO(MPRIM,*FREQ* +FCODE JFRE+370)
09400 IF(ITEMPMEWJTPICALL FILSTO(MPRPIM, *TEMPERATURE s ITEMPUTP+370C)
09410 KPRIMz]

09420 87C READ(LPRIMYIP«1)IPRIWNCUWIFLAGI1 412413,

09430 & ((YLOAD(I4J)sIz1eNCU) sJz1aNCU)

09440 » IF FOLLOWING TRUEs THE HAVE NORMAL CASE. IE NO OPEN DELTA
09450 #» PRINT«'AT 6591 1111 MCU=? 4MCU+TCON+LCUINUMF

09460 IF(ICONJENL0)GOTO900

09470 » AT THIS POINT ONLY ICONz44546+748+9 1S PERMITTED CURRESPONDING
09480 » TO OPEN DELTA LOAD

09490 IF(ICONeLTo4sORICONSGTSIPRINT 1006290355'NSECT0LTYP0
09500 $ NEUF ¢ NUMF 2 [PRIM

09510 # NOW CHECK AGAINST AMY ILLEGAL COMBINATION. LOGIC COULD
09520 # PROBABLY EE NEATER

09530 +# FOR QPEM DELTA MUS: HAVE NEUF=1 AMD NUMF=z2,3

09540 IF(NEUF eEQeDeORGNUMFLEQL1)PRINT 10062403565 ¢hSECT4LTYP,
09550 6 NEUF +NUMF ¢ [PRIM

095¢90 [F (NUMF ,EQ43)GOTO880

09570 # FOR ICOM25464849 MUST HAVE NUMFz3

09580 [FC(ICOMeEQeSeOReICONEQe640ORs ICOMEQeBeORs ICON.EQs9)

09590 & oANDJNUMF.NE(3)PRINT 10062+0366+MSECTLTYPJNEUF4NUMF4IPRIM
09600 » BY INFERENCE

09610 IF((ICOMeEQe4sORe ICONLEQe7) e AND o NUMF (LT .2)

09620 & PRIMT 1006240367 4NSECTLTYP ¢NEUF JMUMAFIPRIM

09630 # FOR OPEN DELTA TRAMSFORMERS NCU CAN BE 2 CR 3

09640 8RB0 CONTINUE

09650 . NCU=NUMF

09660 IF(ICONJEQ.4)GOTO900

09670 IF(ICON.LEL6)GOT0890

09680 YisY(ls1)

09690 Y{leld2Y(_ 2)

09700 Y(242)2Y1

09710 890 IF(ICONLEQ,T}GOT0900

09720 HOTE ABOVE THAT FOR [CON=z44.7 COMPLETE FOR NUMFs 3
09730 » AT THIS POINT ICON CAN ONLY BE 5464849 AND WE KNOW NUMF=NCU=s3
09740 CALL CMTIRC(YLOAD 4243 4NCUWNCIM) )

097%0 IF(ICONSEGe6sORICONIJEQe9 i CALL CMTIRC(YLOADs142+sNCUWNDIM)

09760 900 CONTINUE

09770 = PRINT AT 6619 IPRIMeICOMsIP=2? J IPRIMGICONJIP

09780 « CALL CMTPRT (YLOAD 4NCUWNDIM,06)

09790 = IF NEULUTRAL NOT AT ZERO POTENTIAL, AUGMENT YLOAD
09800 * WITH YN=1,0/1ZNGR, PPEVIGUS TEST PREVENTS /0
09810 IF(IASN,EQe30R,IASN.EQ,4)GOTO910

0982%5 IF(NCULEQ.LCJY)GOTO910

09830 IF(NEUF +EQs 0)GOTO910

09840 CALL YADMNU(YLOAD +YNEU«NCUKDIM)

09850 NCU=NCUe1
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910 CONTINUE
NCW CHECK 0% PRIMARY LOAD COMPATIBILITY (SEE 362+2)
[F(NCUSMESLCUIPRINT 1006340369 4HSECTLTYPJLCUJNECOJNCUIPRIM
[F(IPRISNELIPIPRINT LODSB840368NSECTLLTYPLIPR]IP
» [F (IOUTFLWME«O)WRITE(LOUT10022) *PRIMARY LOAD +IPNSECT=9,IPNSECT
» [F (NOUTFLeNE Q) CALL CMTPRT (YLOAD o+ CUSNDIMWLOUT)
[CPC LOGIC TO FOLLOW 15 TEMPORARY AND ALLOW CONTROLS
WHETHER TRAMSFORMER OPEM OR SHORT SECONDARY IS USED CR
WHETHER TRANSFORMER LOADING IS IGNORED ALTOGETHER
920 CONTINUE .
IF(IOPC.LT,0)GOTO1010
IPHSE=ITTY/1000
ITT=ITTY=1000%#]PHSE
IF(ITT,.EQ,0)GOTO1010
NCU=95999
IF(IOPC «EQe 3)GOT0940
IF(ITRANSNEL0)GOT0930
ENCODE (MTRAN+10049) IFCODE
CALL OPENF(LTRAN+MTRAN+ISTATslelel)
IF(ISTATNELO)CALL FILSTO(MTRAMs*STATUS? 40sISTAT,3710)
CALL RANSIZ(LTRANGNATRSZ 1)
READ(LTRAN'1) UFRE+JRECINDTE +XTIME
IF(IFCOUELNE«JFRE)CALL FILSTO(MTRANG'FREQ ' 4IFCODE+JFRE,3710)
ITRAN=1
930 CONTINUE
940 CONTINUE
[F (IPHSEeEQe Lo AND G NEUF e EQe0) PRINT 10059¢37114NSECTWLTYPL,ITTY'NEUF,
& NUMF
. IFUIPHSE oLTe O eORe IPHSE oGTe9)PRINT 1005943710 NSECT+LTYPLITTY,
& NEUF s NUMF
IF((IPHSEGEQe2) ¢ AND e (NEUF EQe0eOR<NUMF.EQe1))
& PRINT 1005943371 «NSECTLTYP4ITTY JNEUF ¢ NUMF
IF((IPHSE4EQe3) s APl e (NEUF 4EQeO0eOReNUMF LT 3))
& PRINT 1005993372 NSECTLTYPsITTY +MNEUF 9 NUMF
IF ((IPHSEWEQe4oOR, IPHSE (EQ47) e ANDHUMF LEQ,1)
& PRINT 1005993373 4NSECTZLTYP+ITTY +NEUF 4 NUMF
IF (({IPHSE+EQe5e0R e IPHSE EQe6e0RaIPHSEeEQeB84OR ¢ IPHSE +EQe9) &
& AND MUMFNE«3)PRINT 1005943374 MNSECTSLTYPiTTY JNEUF NUMF
IF(I0PCeLEL2)GOTO950
USE SPECIAL TAELE PROCEDURE
PRINT2*AT 6943 1111 NCUJLCULNECO="* +HCUsLCUWNECO
CALL TRANAD(YTPUT4IFCODE+ITT+LDTRASTRANF 4TRANAY 410+9)

* [F (NOUTFLoMEWOYWRITE(LOUT+10022) *YTPUT FROM TRANAD:ITTY,NPARsNSECT=*

* b +sITTYNPARJNSECT

10300 #=a» IF (MOUTFLoNESO)WRITE (LOUT410067) VTPUT

10310 =
10320
10330
10340
10350
10360
10370

* % %S

PRINTs 'AT 6945 ® [FCODEoITTY YTHUT=?4IFCODEVITTYWYTPUT
3070980
THIS PROCEDURE USES ANALYTIC TRANSFORMER MODEL RECORD
MUST CORRESPOND WITH DTRANM12 FILE INFORMATION
IN THE FOLLOWING I10PC=0,1 ARE TREATED BY MODIFYING QLOAD
NOTE THIS ENTAILS AVAILABILITY OF DTRANN12 FILE FOR THESE CASES
950 IF(LODFLG,NE.0)GOT0970
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WRITE(Q06+100C2)
READ ¢ PMAGMN +PHAGST +PANG N « PANGST
WRITZ (06410003)PVAG N 4PMAGST ¢PANG N 4PANGST
REAQLITEST
IF(ITESTNEL0)GOTC960
LCDFLG=1
ITREC=ITTY = IPHSE®#1000+}
IF(ITREC oLEe OIPRINT 10060437304ASECT+LTYPLITTYITREC
PLMAG=UNIFM2 (1 +PMAGMN.PMAGST) 710040
PLANG=UNIFM2 (1 PANGMN PANGST)
PLANG=AMOD (PLANG+360,) /RAD -
QLOAD=CMPLX (PLMAG#COS (PLANG) + PLMAG®#S [N (PLANG) )
IF(IOPC «EQe 0)QLOAD=CMPLX (100004 +0)
IF(IOPC 4EQe 1)QLOAD=2ERQ
CALL YTRANP(YTPUTVSPRATOLOAD+ITT+LTRAN)
YTPUT=YTPUT#BETA
CALL YTRAMT(YTPUT YTEMP, IPHSE+NDIM)
NCU=NUMF
PRINT.*AT 6964 1111 YTEMP=¢
CALL CMTPRT(YTEMP MCUNDIMW0S)
IF (NEUF «EQ. 0)GOT0990
IF(IASNEQa3.0ReIASN.EQ.4)GOTO990
CALL YADMNU(YTEMP,YNEUi{CUNDIM)
NCU=NCU» 1
CONTINUE
IF (NOUTFLONE«O)WRITE(LOUT+10022) *AT 7080 NECOHCU4LCU=*{NECO+NCUsLCU
PRINT+*AT 7081 ® NECOWNCU+LCU=® yNECO +NCULCU
IF (NCUSNESLCUIPRINT 1006140374 +NSECT+LTYP+LCUNECONCU
IF (NOUTFLNE«O)WRITE(LOUT10022) *AT 607S NREC+IPRI=*4NREC,IPR]
IF(IFLAGeMNECO)PRINT 1005840376 NSECTSLTYP,IPRI
D0 1000 I=1.NECO
DO 1000 J=1.NECO
YLOAD (I« J)=YLOAD(I s J)eYTEMP (] 44)
[F (NQUTFL o NE2O)WRITE(LOUT+10022) *TRANSFORMER LOAD,ITTY NPARNSECT=¢,
ITTYWMPARWNSECT
IF (NOUTFL ¢NE0O) CALL CMTPRT(YTEMP +NECOWNDIMLOUT)
1F(NOUTFL.NE.O)HRITE(LOUT.10022)'YLOADoYTRANoITTY.NPAR.NSECT=°.ITTY.
NPAR oNSECT
IF (MOUTFLNE.O) CALL CMTPRT (YLOAD ¢sNECOWNDIMLOUT)
CALL CMDBAN(YTEMP NECO+NDIM+2004+06+WKAREA)
CONTINUE
IF NOT AT TERMINUSTHEN NECO ASSOCIATED WiTH YIN
SHOULD BE EQUAL TQ LCU
[F AT TERMINUS DO NOT ADD YIN WHICH MAY HAVE GARBAGE
ALSO NOTE IN THIS CASE NECO HAS BEEN DEFINED
IF(ILSONEQe0+AND,IRSOM ,EQ,0)GOTO1030
IF (NECOWNE,LCUIPRINT 10061 40375 4NSECT4LTYPLCUWNECO
DO 1020 I=1.NECO
DO 1020 J=1.NECO
Y2K (I oJ)SYLOAD (I eJ) eYIN(]4J)
GOTO1050
DO 1040 I=14.NECO
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D0 1040 J=1.NECO
Y2 (1 «J)SYLOAD (] 44)
CONTIMNUE
XF(NOUTFL.NEQO)WRITE(LDUTleOZZ)'YZKvLTYpoNPARvNSEC,='O
& LTYP +MNPAQ 4NSECT

IF (NOUTFLeNEWO) CALL CMTPRT (Y2K JMECO«NDIMSLOUT)
LOAD HAS BEEM CREATED AND CAN tOW BE USED IN PROCESSING
THE KEXT STEP IS TO CREATE LIME PARAMETERS
IF(LENGTH,LTL,0)PRINT 1005543375 NSECTLLTYPLLENGTH
IF(LENGTHGT L) GOTO1080
DO 1060 I=14NECO
BM(])=2ERO
CM(1)=2ERO
D0 1060 J=1,NECO
APHI (1+J)=ZERO
BPHI (1+J)=2ERO
CPHI(14+J)32ERO
DPHI (I4J)=ZERO
VTOPH (] +J)=2ERO
YIN(I+J)=Y2K(]4J)
CONTINUE
DO 1070 I=1..NECO
AM(1)=ACNE
OM (1) =ACKE
APHI (141)=A0NE
OPHI (I41)=A0ONE
VTOPH(I+1)=ACNE
CONTINUE
GOT01090
X=LENGTH/10.0 :
CaLL ABCDEM(DL+204Y0a54SI4XoLCUJNDIM,AMBM,
& APHI 4BFHI 4CPHI DPHI +YTEMP)
CALL CMApSC(ApHI'&le'YZK’VTOPH'LCUQLCUQLCU!NDIM)
CALL CMTIMV(VTOPHLCUWLCUWNDIM 4 WKAREA)
CALL CMAPBC(CPHIODPHIQYZKcYTE”poLCUQLCU9LCUoNDIM)
CALL CMTMPY (YTEMP 4 VTOPH, Y INoLCUSLCUSLCUNDIM)
IN THIS CASE WE ALSO COMPUTE OTHER MATRICES
CONTINUE
IF(NQUTFL.NE.O)WRITE(LOUT.IOOZZ)'AT 6405 NSECTWNREC=? +NSECTNREC
NO CHANGE IN MUMBER OF EFFECTIVE CONDUCTORS IN AND ouT
100<=LTYP<=999
WRITE(LDPRL'NREC)NSECTQLTYPQLCUQNECOQXLENTHvZNULLoAMOBMOCM'
& APHIQBPH!QCPHIODPHI'VTOPH’YLOAD!ZNULLOYINOZNULL!YZKQ
& VNULL » VNULL s VMULL s VNULL +OLOAD +VSPRAT
lF(NOUTFL.NEoO)HRITE(LOUT;IOOZI)'YZK'oNSECT
IF (NQUTFLNELO) CALL CMTPRT(Y2K ¢NECONDIMLLOUT)
THIS SECTION FOLLOWS PROCESSISNG ALGORITHM(8/15/77)
AFTER PROCESS NSECT
CONTINUE
IF(NOUTFL.NE.Q)WRITE(LOUTQIOOZl)'VTOPH'»NSECT
[F (NOUTFLoNE.D)CALL CMTPRT (VTOPHoLCUWNDIMLLOUT)
IF(NOUTFLoNEoO)WRITE(LOUToIOOZZ)’YINOLTYpoNPARvNSECT='O
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& LTYP+MPARWNSECT
IF (MOUTFLWME«O) CALL CMTORT(YIH«LCUSMDIMSLOUT)
IF(NPAR.GT.U 1GOTO1L10
IF(1IC+EGaNOMAX) GOTOL180
APITE(06+10050) NSECTIND
IF (LEVPAR ,EQ.LEVND)GOTO1180
THE ABOVE BRANCH OCCURS WHEM THE NEXT SECTION TO
BE PROCESSED IS THE PAREMT TO THE CURREMT SECTION
[F(LEVPARLTLEVMD)IGOTOL120
NRITE(06+10051)MPARSLEVPAR 4NSECTSLEVND
[F(LEVPT(LEVND) 4LT+1)GOTO1160
THIS LOGIC PICKS UP SAVED SIBLING YIN AND
CHECKS WITH EXPECTED NECO
LEVPT(LEVND) =0
NSTAK=NSTAK=1
PRINT.*AT 8061 NSECToNECONSTAK * 4+ NSECT +NECONSTAK
IF(NECOV (NSTAK) oEQeNECO)GOTOL130
PRINT o *NSECT +sMECO4NSTAK NECOV (NSTAK) =*
PRINT ¢MSECT+NECO'NSTAK s MECOV (NSTAK)
pPINT"CHECK MECO COMSISTAMCY ON BROTHER OF NSECT=',NSECT
CONMTINUE
NPARSINLCSA (NSECT,2)
iF(NOUTFL.NE-O)WRITE(LOUTQIOOZO)'NSECTQNPARoLSONoRSONONSTAKo'o
& *YINsYSTORE.YSUM?®,
& NSECT +NPAR « INLCSA (NPAR+3) o INLCSA (NPARs4) oNSTAK
DO 1140 I=1.NECO
TDIAGL(TI)=YIN(] ]}
YDIAGZ (1) =YSTORE(1+[+NSTAK)
DO 1140 J=1+NECO
YTEMP (1 +J)=YSTORE (I +J4NSTAK)
YIN(IoJ)SYIN(TI 4J)«YSTORE (1 +JeNSTAK)
CONTINUE
[F (NOUTFL  NE#0)CALL CVOBAN(YDIAGI +NECO+NDIM¢200+LOUT 4 WKAREA)
IF(NOUTFL.NEWO) CALL CVDBAN(YDIAG2 +NECO+NDIM420C+LOUT +WKAREA)
DO 1150 I=1.NECO
YOIAGL(I)=YIN(I,.I)
IF (INOUTFL NEe0) CALL CVDBAN(YDIAGL 4NECO+NDIM¢200,LOUT 4 WKAREA)
NSIB=INLCSA(NPAR+3)
IF(NSIB.EQ.NSECT)HSfB:INLCSA(NPAR04)
[F(NOUTFL.NECO)NRITE(LOUTQIOOZZ)'SIBLING YINJNPARJNSIB+NSECT=",
& NPARSNSIBeNSECT
IF (NGUTFL «NEW+O) CALL CMTPRT(YTEMP 4NECONDIMSLOUT)
IF(NOUTFL-NE.O)WRITE(LOUTQIOOZZ)'TOTAL YINSPARENT +SIBLINGS=?,
& NPARGNSIBWNSECT
IF (NOQUTFL.ME-O) CALL CMTPRT(YINK4NECOWNDIMLLOUT)
GOTO1180
LEVPT(LEVND) =)
THIS LOGIC SETS ASIDE YIN AND CURRENT NECO FOR LATER RECALL
NECOV(HNSTAK) =NECO
PRINT,'AT gl4l NSECT +NECO NSTAK* 4 NSECT ¢NECOWNSTAK
DO 1170 Is1eNECO
DO 1170 J=1+NECO
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YSTORE (I o JoNSTAK) =Y (] 4J)

YIN(]+J)=2ERD

CONTIMNUE

HSTAK=MSTAK+}

IF (NSTAK ¢GT.49)OR[NT 4 'NSTAKGTe49 STOP?

COMTINUE

END OF MAJOR LOOP
wRITE(LDPRL'1.ERR:«AO)NIDEN.NDATE.NTIME.IFCODE.ITEMP.
& xASNONOMAX’MREC!MLCSAONSEQVQNRDAT!MAXND!NECOOJROOTQ
& PMULT 10PC+ADB+XANG

NREC=IHLCSA(JROOT 14)

READ (LDPRL*NRECINSECT LTYP sNECONECO 4 XLENTH ¢« ZNULL s AMBMCM,
4 APHI.BPHI.CPH[.DTHI.VTOPHqYLOAD.ZNULLoYINoZNULL'YZKo
& VNULL +VNULL s VHULL »VNULL +QLOAD +VSPRAT

LTEMP=LOUT

LOUT=42

WRITE(LOUT410021) *INPUT ADMITTANCE®

WRITE(LOUT10021) *DB=ANGLE"

CALL CMOBAN(YINJMECONDIMA200+LOUT 4WKAREA)

ARITE(LOUT,10021) '"RECTANGULAR

CALL CMTPRT(YINJNECONDIM,LOUT)

CALL CMTCOP (Y 4 YTEMPNECO+NDIM)

CALL CMTINV(YTEMP NECOWMECOWNDI 4 WNKAREA)

WRITE(LOUT,L10021)'YIN INVERSE®

CALL CMTPRT (YTEMP 4NECOSNDIMLLOUT)

DO 1200 I=14NECO

TEMP=ZERO

DO 1190 J=1.NECO

TEMP=TEMP+YIM(],J)

CONTINUE

ZT{1)=TEMP

WRITE(LOUT,10021) *CURRENT DRIVE FOR UNIT VOLTAGE?*

CALL CVEPRT(ZTsNECONDIMLLOUT)

DD 1210 1=1.MECOH

ZT(1)=AOME/YTENMP(]W])

WRITE(LOUT,410021) *SINGLE PHASE CURRENT ORIVE?

CALL CVEPRT(ZT+MECOWNDIM,LOUT)

LOUT=LTEMP

CALL DETACH{LDPRL4ISTAT,)

CALL DETACH(LDAINLISTAT,)

CALL DETACH(LDPUSISTATW)

CALL DETACH(LDSECLISTAT,)

KTRSEC=0

CALL DETACH(LTRANGISTAT,)

ITRAN=ZQ

IF (NOUTFLoNE«G)PRINT s "REMEMBER WROTE QUTFILE *4+MPRS

IF(NGUTFLeNE«O) CALL DETACH(LOUTSISTATW)

CALL DETACH(LPRIM,ISTAT,)

KPRIM=0 : ~

CALL DETACH(LRMTR,ISTAT,)

KDRBTRP=0

CALL DETACH(LSUBN,ISTAT.)
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12460
12470
12480
12490
12500
12510
12520
12530
12540
12550
12560
12570
12580
12590
12600
12610
12620
12630
12640
12650
12660
12670
12680
12690
12700
12710
12720
12730
12740
12750
12760
12770
12760
12790
12800
12810
12820
12830
12840
12850
12860
12870
12880
12890
12900
12910
12920
12930
12940
12950
12960
12970

LR B B IR Bk B BE Bk BR R Ik Bk B R BRIk Bk R BE B BE B BE R IR BE R IR N R B Bk R BE IR BE BF BE BE BE Bk BE BE BE B

LTOP
NECO
PRIN
READ
IF(l
GOTO

DAPRYL
DARBTR
DASECD
DATRAN
DNWK IN
ITRAN
[AREC
TASN

ICOND
[DRBTR
[FCODE
INDRHO
10MCD
10PC

IPHS

[PRIM
IRECD
IRES

[RTRAN

ISECD
IST™
[ TEMP
ITT™
ITTY
IZNGR
JROOT
KDRBTR
KPRIM
KTRSEC
KVTSU
LCu

ORIGINAL PAGE [3
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s=1
s=]
T«'TYPE L TN CONTIMUE OR CR TC STNP?
o
«EQeQ)STCP 9000
100
THE FOLLOWING PROCEDURE IS USED TO KEEP LOGICAL CHECK ON
THE NUMBER OF EFFECTIVE CONDUCTORS TO PREVENT/DETECT
POSSIBLE ERRORS IN LOGIC OR FILE RECORD INDEXING,
LCU WILL REPRESENT THE MUMBER OF EFFECTIVE CONDUCTORS
FOR THE COMPUTATION OF THE NEW YIN FOR THE CURRENT SECTION.
NECO WILL REPRESENT THE NUMBER NF EFFECTIVE CONDUCTORS
ASSOCTATED WITH THE MET YIMN BEING PRESENTED TO THE CURRENT
SECTION BY 'DOWMSTREAM* EFFECTS.
MCU IS USED TO CHECK CONSISTANCY OF PRIMARY LOAD AND
EXPANDED DISTRIBTUION TRANSFORMER LOADS
EXCEPT FOR SINGLE PHASE TO THREE PHASE TRANSITIONS AND
RATIO BANK TRANSFORMER SITUATIOMS,AND OTHER THAN
POSSIABLY ZERO LENGTH SECTIOMS.LCU=NECO.
A VECTOR NECOV(1S)WILL BE USED TO KEEP TRACK OF NECO
ASSOCIATED WITH THE SAVED YIN IMN THE STACK -
IJ RANDOM BIMARY FILE COMTAINING PRIMARY LOAD DATA
LI RANDOM BINARY FILE COMTAIMING RATIO BANK TRANSFORMER DATA
LI RANDOM BINARY FILE CONTAIMING SECONDARY LOAD DATA
LI RANDOM BINARY FILE CONTANING DISTRIBUTION TRANSFOR™ER DATA
IJ ASCII FILE CONTAIMING NETWORK LOGICAL DESCRIPTON
FLAG TO CCMTROL OPENING DTRANNIY
RANOOM RECORD ADDRESS ASSOCIATED WITH FILE DARBTRLI
ASSUMPTION CODE
INTEGER LENGTH CODE FROM DNWKINLI
RATIO BANK TRANSFORMER IDENT READ FROM DARBTRLI
FREQUENCY CODE
OHM CODE
OHMCODE ASSOCIATED WITH CURRENT OPEN DPULIJKN FILE

TEMPORARY CONTROL FLAG FOR OPEN VS SHORT VS DISREGARD TRANS

PHASE COMNECTION CODE

PRIMARY LOAD CODE

RANDOM RECGRD ACDDRESS ASSCCIATED WITH FILE NTLIJUKNM
OHM CODE FROM DNWKIML!I

OISTRIBUTION TRANSFORMER TYPE CODE PLUS 1

SECONDARY LOAD TYPE CODE

ISTM+1=LAST RECORD IN DASECDLI FILE

TEMPERATURE CODE

ITTM+1=LAST RECORD IN DATRANLI FILE

DISTRIBUTICN TRANSFORMER TYPE CODE

INTEGER GROUNDING ADMITTANCE

ROOT SECTION NUMBER

FLAG TO CONTROL OPENING DARBTRLI

FLAG TO CONTROL OPENING DAPRYLIJ

FLAG TO CONTRCL OPEMING DASECDLI AND DATRANLI

FLAG TO CONTROL OPENING SULIJKNM

NUMBER OF EFFECTIVE CONDUCTORS ASSOCIATED WITH NEW YIN
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12980
12990
13000
13010
13020
13030
13040
13050
13060
13070
13080
13090
13100
13110
13120
13130
13140
13150
13160
13170
13180
13190
13200
13210
13220
13230
13240
13250
13260
13270
13280
13290
13300
13310
13320
13330
13340
13350
13360
13370
13380
13390
13400
13410
13420
13430
13440
13450
13460
13470
13480
13490

t#****tt**#*!**t#“tt##t‘*t#**#***#**.**#*t*##t#t#**

LOAIN=)10
LOPRA =20
LOWU=25
LUSEC=}1
LDTRA=113
LENGTH

LEVHD

LEVPAR

LOUT=1s
LPRIM=212
LRBTR=14

" LSUBN

LTOP
LTRAN=1S
LTYD
LTYP
LVTSU
MAXND=zS12
MDPRL
MOPU
MNTwY
MPRIM
MPRS
MRBTR
MREC=760
MTRAN
NCU

MO ~z4
NOPULL
MDSEC
NECO
NEUF
NEUFE
MEUFOQ
NIDEN
NLCSAs14
NOMAX
HPAR
MNPRISZ=338
NRBTR=78
MNRDAT=
MNRECO
NSECM
NSEQV=1
NTRNSZ
NTRPH
NVTSZ
SUL T JUKMNM
TRANF
VTOPH
YIN

Y2K

ORIGINAL PAGE 1S
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FRN FOR CAWKIMNIY

FRN FUR NTLIJKIM

FRty FOR DPULIJKN PER UMIT LENGTH DATABASE FILE

FRY FOR DASECDL! SECOMDARY LOAD DATABASE FILE

FRM FOR TRANF USED IN TRANAD

CODED LENGTH

LEVEL OF SECTIOM=INLCSA (NSECT,5!

LEVEL OF PARENT

FRi FOR WK."ROUIJ

FRN FOR [A-TYLIK

FRN FOR i *"“TRLI RATIO BANK TRAMSFORMER DATABASE FILE
FRN FOR ASCII SUBNETWORK INPUT PARAMTER FILE SUBNTLMN
LTYP ASSOCIATED WITH PREVIOUS READ OF DPULIJKN

FRN FOR DATRANLI DISTRIBUTION TRANSFORMER DATABASE FILE
DUMMY TO BE DELTED FROM FINAL OPERATIONAL FORM

LINE TYPE CODE

FRN FOR SULIJKNM

DIMENSION LIMIT TO MAXIMUM NUMBER OF SECTIONS
FILENAME VARIABLE FOR NTLIJKNM

CHARACTER VARIABLE FOP FILEMNAME DPUL]JKN

FILENAME VARIABLE FOR ONWKIMIY

CHARACTER VARIABLE FOR FILENAME DAPRYL IK

FILENAME VARIABLE FOR WKEROUIJ

CHARACTER VARIABLE FOR FILENAME DARBTRLI

RECORD SIZE FOR NTLIJKNM

CHARACTER VARIABLE FOR FILENAME DATRANLI

USED FOR PRIMARY LOAD DIMENSION CHECK

DIMENSION OF ADMITTANCE ARRAYS

RECORD SIZE FOR DPULIJKM

CHARACTER VARIABLE FOR FILEMAME DASECDLI

NUMBER OF EFFECTIVE CONDUCTORS ASSOCIATED WITH OLD YIN
NUMBER OF FEEDER NEUTRAL (0 OR 1)+ INDEPENDANT OF IASN
NEUF MODIFIED BY IASN

OLD VALUE CF NEUF, USED FOR CONTINUTIY CHECK

NETWORK IDENTIFICATION NUMBER

NUMBER OF RECORDS USED TO CONTAIN INLCSA ARRAY

TOTAL NUMBER OF SECTIONS

PARENT SECTIONSINLCSA(MSECT.2) g
RECORD SIZE FOR DAPRYLIJ

RECORD SIZE FOR DARBTRLI

NUMBER OF RECORDS USED TO CONTAIN A SINGLE SECTION DATA
NUMBER OF EFFECTIVE CONDUCTORS READ IN FROM DPULIJKN
FILE DASECDLI CONTROL PARAMETER

NUMBER OF RECORDS USED TO CONTAIN INSEQV VECTOR
RECORC SIZE FOR DATRANLI '

PHASE CONNECTION CODE FOR DISTRIBUTION TRANSFORMER
RECORD SIZE FOR SULIJKMM

RANDOM BINARY FILE CONTAINING COMPUTED SUBNET PARAMETERS
FILENAME FOR SPECIAL TRANSFORMER DATAFILE I0PC=3
VOLTAGE TRANSFER RATIO MATRIX

ADMITTANCE INTO THE SECTION

TOTAL SECTIUN TERMINATIN ADMITTANCE

1-98

o A L A WA 11



ORIGINAL PAGE IS b

OF POOR QUALITY
| NTWKERS® : PAGE 27

13500 #» YLOAD TOTAL EXTERMNAL (IE NOT INCLUOING DOWNSTREAM YIN)LOAD
13510 »

13520 #

13530 » '

13540 » THE FOLLOWING ARE STOP CODE DIAGNOSTICS

13550 =

13560 »

13570 = 0250 [ZNGR MUST MOT BE ZERO FOR IASNlLT.3

13580 » 0260 LTYP.GE.1000 NOT YET CEFINED

13590 #» 0274 FOR TASM=]1,2 AND MEUF=z1, EXPECT NECO=2 FOR LTYP=14243
13600 = 0275 EXPECT NECO=2 FOR LTYP=4+5+647+8+94 [E DELTA

13610 » 0276 FOR [ASN=3+4 AND NEUF=1, EXPECT NECO=1 FOR LTYP =14243
13620 » 0277 FOR [ASN=3444 AND NEUF=0 EXPECT NECO=2 FOR LTYPz4454647:849
13630 #» 0279 FOR JASN=142 EXPECT NECO=2 FOR ANY LTYP=24,54697+849
13640 » 0280 D0 NOT EXPECT NECO4GTe2 FOR AMY LTYP24454647+849

13650 # 0281 EXPECTED ALL NONZERO ELEMENTS IN Y2K FOR LTYPZ445+647¢84+9
13660 0282 NECO FROM THE DPU FILE 1S GREATER THAN 4

13670 » 0300 EXPECTED LTYP=12413423

13680 = 0303 FOR LTYP=13,23 EXPECT NELO TO CORRESPOND TO THREE PHASE
13690 # 0304 FOR LTYP=12 NECO CAMNOT CORRESPOND TO SINGLE PHASE
13700 » 0310 FOR LTYP=224425+26 EXPECT NECO=NEUF+2

13710 » 0311 FOR LTYP=27+28429,30+31432 EXPECT NECO=NEUF+1

13720 = 0352 EXPECTED RECORD SIZE NOT EQUAL TO THAT IN DPUIJKLM
13730 = 0353 LTYP NOT CONTAIMED IN DPUIJKLM

1374C » 0354 LTYP NOT DEFINED IN DPUIJKLM

137150 # 0355 EXPECT PRESENCE OR ABSENCE OF NEUTRAL TO REMAIN CONSTANT
13760 0355 1 EXPECT ACROSS RATIO BANKS (THIS TEST NOT NECESSARY
13770 » 0355 2 IF 1ASN=34%

13780 » 0356 EXPECT ICON=445,64748+9 FOR OPEN DELTA LOAD

13790 = 0365 FOR OPEM DELYA EXPECT NEUF=1 AND NUMF=2,3

13800 = 0366 FOR OPEN DELTA AND ICON=5+6+849 EXPECT NUMF=3

13810 » 0367 FOR OPEN DELTA AND ICON=4+7 EXPECT NUMF=2,43

13320 # 0368 PRIMARY LOAD SPECIFICATION IN DAPRYIJUK INCONSISTAMT
13830 = 0369 INCONSISTANCY SETWEEN LCU AND NCU WITH NCU DETERMINED
13840 # 0369 1 IN PRIMARY LOAD LOGIC AT 369-14 36664 365

13850 # 0374 INCONSISTAMCY BETWEEN LCU AND NCU WITH NCU DETERMINED
13860 * 0374 1 IN DT=TTY LOGIC. AT STATEMENT 3740+2 AND 373=}
13870 = 0375 FOR 100.LE«LTYP,LT,1000 LCU DETERMINED FROM DPUIJKLM
13880 » 9375 1 SHOULD EQUAL NECO DETERMINED FROM DOWNSTREAM

13890 » 0375 2 COMDITIONS

13900 % 0376 IFLAG FROM DAPRYIJUK NOT ZERO; LOGIC/SUBROUTINE

13910 = 0376 1 NOT INSTALLED YET FOR PHYSICAL PARAMETERS

13920 #» 3371 IN DT LOGIC WITH TPHSE=z2 EXPECT NEUF=1 AND NUMF=z2,3
13930 » 3372 IN OT LOGIC WITH IPHSE=3 EXPECT NEUF=1 AND NUMF=z3
13940 = 3373 IN DT LOGIC WITH IPHSE=4+7 EXPECT NUMF=2,3

13950 = 3374 IN DT LOGIC WITH IPHSE=5464849 EXPECT NUMF=3

13960 » 3710 ILLEGAL [PHSE; EXPECT IPHSE=14243414+546474849

13970 » 3711 IPHSE EXPECTS DT TO BE CONNECTED PHASE TO NEUTRAL
13980 » 3730 ITTY IMPROPERLY DEFIMED

13990 END
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R R A R L R T L L T T A G U S ATy

L2 22 XL E ]

0010
0020
0030
0040
0050
0060
0070
00460
0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
o200
0210
0220
0230
0240
0250
0260
0270
0230
0270
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0400
0410
0420
0430
0¢40
0450
0460
Cae7G
0480
0490

Rk K X F ¥ F ¥ KX X ¥ ¥ X KX Xk X F R KX B K kKK KR A K KR KKK FR K KD KKK N K

THIS PUNARL RZANS ASCID PRI ARY LGAY JATAFLLES w17k FILENAMES
SFOTYEL WFEAY s

li=lF%eze 1517 F8000E.CY QODE

<zITePsl LIGIT TE-PERPATURE COLE
THZ STULCTUPE OF THIS FILE IS EXTLATILED BELOW

THIS 20624 COMSTW.CTy THE “£.00" 5[%AQY FILE DAPRYIUK WITH
AdusueR RECCTD FLLLlasl 3Y SATA FECOMDS

AFTER COHFLETING CAFRYIJK CONSTHUCTION DAPRYIJK 1S REREAD
AND THUE DATA USED TG REWKRITE AFPUYIJKe THE PURPGSE OF THIS
IS T2 CLEALUF FURYVAT AXD PEIVIDE A CHECK THAT DAPRYIJK HAS
TEE D CUnDTAUCTED FROPERLY., THE ~SCII FILE AFPRYIJK CAN BE
PRICTEN ALS “CUIFIED ACD JSETS AS AN ILPJUT OM SUBSEQUENT
AEVISINS

At CRTICE: IS ALST PROVIDED FOF ETITHER LISTINGe I0PT=1 OR
COMVERTING DAPRYILUK 7O AM aSCIT SILE GUTFILNY, I0PT"=22 WITHOUT
CHANCTLG ArPRY Uk 10 GPNDER T CHECK COATENTS

CF DAFLYiJXe

NO ATTEIPT IS “ACE TC PRUVINE SELEZCTIVE RECORD MAINTENAMCE
32 TS JETECT DUPLICATE EMTRIES

THE F4CCM 3IMAFY FILE DAPPYI UK DATA FICORD HAS THE FOLLOWING
SECUENCE CF LATA
IPRI=P<IAPY LD IDEMTIFICATICYN “MIMBER
FECO=ACANII G DIVELSTON
[FLAG SPECIFIES SnalYTIC (IFLAS=0) OR PHYSICAL (IFLAG=])
(AT FATRIY A0 ITALCE I'ECI* ECN FOU IFLAG=)D OR
WECO* (IECL+1) /72 PyYSICAL FLEWENTS

TRE ASCLI FILE AFFRYIJK HAS THE FOLLOMING MULTI PECOKD
FORAAT T3 SPECIFY O£ SET UF CATL MOTE ILLUSTRATEC FOR NECO=4
FOR [FLAGEDL

) S ?SPEAL PART

LI..E IFRY HECO  IFLAC J=ItACIMARY PART
LIE

LINE YRLL

LIng YIll

L1E

LIME Y12 YR22

LINE YI12 Yl22

LIME YRL3 YR23  YR33
LI.L.E YIL3 YI23 VYI33

LILE Yrlae Y24 YR34 YN
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0500
0510
0520
0830
0540
0850
0560
0570
05480
0£30
06u0
06l0
0620
0630
0640
0650
0660
0670
06n0
0690
0700
0710
0720
0730
0740
0750
0760
0770
0780
0790
0800
0810 +«
0820
0830
08«40
0850
0860
0870
0880
0890
0900
0910 =
0920
0930
0940
0950
0960
0970
09890
0990
1000
1010 =

* ¥ & ¥

1<
li
12
l»

15
1A

»
!

101

105

10

111

o e R R SRR e+ - i mmam R T 2
i vl e—— - - =
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PAGE 2
Li-5 yYllae YIZ24 Y1 Yles
T3 IFLAGE]l » o9l Ie-S SOAT AT 1S USED MITH THE ENTRIES
[UTe o T80 8 FmYSICal ZLEMZITS
FA2vaT()

FURMAT(15elzelle5?)
FORMAT(OOLTFILY 1243 ")
FORMaT ([wo2X o' IFREZ" 2 1242X et IT Ptelle2{«LREC2"?"
IZo‘n-'IDP*"~l3.2(.'w/rTE"oA902X9'TI”E ' yFEe2)
F”°“‘T('I.vr"o120’ ITPst4]1/*]IF Gk TYPE CR?Y)
FORPMAT (TaelP4ELBL.T)
COYAT(I%e3]508X0315)
COUWPLEN Y(G4a) 2 ZERDA(444) «242ERC
DINENSION ICBUF(S5) «YR(4) Y1 (5)
CHARACTE: IMFILE#SeCUFILERQ SFP264.iDATE®R
DATA SFP/YSFPRYL'/+2ERPCA/16%(0eaide) /+2ZERO/ ({Dee00)/
DATA I1CZ2UF/249494143/5LU2U/127LRFC/38/KJUT/0/
CALL 1ASTRE
DRINTL'THIS PROGRAY READS AFPRYIJK Ar'D CONSTRUCTS DAPRYIJUK!
CONTILUE
PRIMTLITYPE CP FOP rOPtAL FILE EUILDING OPTION 10PT=0Q?
PRIKTL'CFE TYPE | PEFO®T CP FOR 10PT=] TO LIST DAPRYIJUK®
PRIMT'CF TYPE 2 DEFNN, CR TO CCHVERT DAPRYIJUK TO!
PRIMT«VASCII FILE CUTFIL. N
READSICPT
LJIN=00o
IF(ICPT.LE«1)GOTOLCS
LUln=11
KOUT=KOUT+1
EHCOCF(INFILES12)KCUT 100
CALL CPE'F(LUIMGINLFILE)
MOTE THAT NOw IMNFILE IS ASCII QUTFIL'M
COANTINUE
PRINTLYTYRE Tul DIGIT FRENUENCY COTEL DIE NIGIT TEMPERATURE CODE!
READWIFRE«ITHMP
NQIMT 1S5+IFRESITHP
READS I
IF (14 iELNIGCTOLCO
ENCODE(SUFILE«LL) YUAPRY ' 4100C+IFRELITHP
PRINTSCUFILE
CONTIMNUE
OFc (CIEATE IF NECFSSARY) DAPRYI UK
CALL OFERF(LUCUSILFILECISTAT 31 41CRBUF)
IF(ISTATESC.GICOTULLL
PRIMTYUSARLE TO OFPEN/CREATE *WCUFILESY ISTAT='4ISTAT
STOP
CALL RANSIZILUGUWLLREC.])
IF(IOPT W ELC)GOTI402
LJIN=11
ENCODE(INIFILEsLL)Y YAFPRY ' 41NN0+IFRELITMP
PRINTSINFILE
OPE*. 2UT [.C .OT CPEATE AFPRYIJUK
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1020
1030
1040
1050
1060
1070 «
1080
1090 =
1100
1110
1120 =
1130
L1640 »
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250 »
1260
1270
1280
1290
1300 «
1310
1320
1330
1340
1350
1360
1370
1380
139C #
1400 »
1410
1420
16430
1440 #»
16450 »
1460
1470
1480 »
1490 «
1500
1510
1520
1530

112

11+

115
120

220

23
240

400

402
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PAGE 3

CALL PP Fieul. ol " FILE«ISTuTe3e001)
IF(IST:‘TQL\.OU’G‘JTUIIZ
PRINTWISTAT2 G ISTT
IR CIoTaT ol o3 Tl Tl E
JOTL80,
CLiw SEACY
FEAD(LO] W11
,'.C",, f,El' i ,‘.’0:"\ ] eh 4 !
[Po sy 1 EnD FPFRAYIUK
CONTInUE
REAR “.Lhi o140 FELD
FEAD (LU 10 EiO2an)
"EQEAE GeCi) JATA RFCOARDS
>4 |
DOAl;kLi Iff;gbb =2968) LI FolpklohtC~olFLAGoIloIZc[3
zEAg(LﬁII 010)
ADILUT L 1D e i 02998 L IMIE W (YR (J) ed=le])
READ(LUL 2104E! D=905s hi 1.
NS { BILTHES (YT (J) adsle])
22CVPLXIYRIJ)sY] (J))
Y{leJd)22
IF(I4EC.JIGUTOL129 B
IF(IFLAGLECLOICOTOLLS
IF [FLAGS] SET UPPER !
Y({Jel)=2FrD
GCT2120
Y(Jel)=i
COMTIUE
IF LECESSARY WRITE E'PTY RECOR W =
!F(IpRI.EO.IP?“)PPlhTo'DUPngggfo?Dsgzﬁq}::}-o
IF(1PRT.LEIPR™) GOTC240 '
IF(IPRI(EGe(IPRMe]))G0TI230
IPRYiz[PR¥e]
ARITE(LUCUT PP 110 eNeNe ZERDA
GATDo22¢C
IPR=z]ror &)
COMTILE
MO YPITE ~OFR“MAL PSCCRC,
RT:IAHGLE IS ZEROD
R Jur]o : :
Go;gE:tUJU ISFLel iR aiFECUIFLAGYILel2al30 (Y (I eJ)oI=21loMECO) vuz] ok
COMTLAVE
AT THIS POILNT ENL OF AFPRY ' S ° !
ARITE REALDER ON NDAPRYI UK 1R RAS PEEI REACHED NORMALLY
[F(ICPT.EWeO)CALL CATI:( IDATEWTIE)
WRITECLUCUY L) IFRE 2 ITHP GLRFC 1PN oL ATEWTIHE
SEQTHQCE)FITI\HEC CGLSTRUCTIONK OF DAPPYLI UK
RE;XuD(LQY:}TL AFPPYI UK AY BEADIHG BACK DATA FROM DAPRY!JK
ENDFILCILUL
READILLIUY L) [FREWITMP L LREC, IPR:.'DATE.TIIE
ARITE (LI e 14) LOODGIFFES 0G0 ITHMP o LREC o IPRMGLDATEWTIME

ES 0T eX[sTY

VEe FIHST LECOPD I AFPRYT UK

HEAUER

ARITE CaPRYIJUK

BECORD

YT TRIANGLE=0

MOTE THAT FOK IFLAG=20s UPPER=RIGHT
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SFPRYLS2 PAGE &
1540 LITE={rin

155C el

1560 % CY T

1570 Vi s ke LA el L el 2l 20 (YUl 0d) o121 4HECT) oJdal oNECO)
15860 LS e

1590 TR elanzef ) UNToG S

1600 AR ITE (L Wl It s

1610 Li*g=Ll .i+10

1620 -“RIT‘.',(L'.“L Tl Evlp'\lq"".C’\.IFLA-G-IloIZoI3
1630 LIZE=s - tesr

1640 0 «2n IsliECO

1650 DJ 610 Jzl,. ECD

16560 22Y (1)

1670 YR{J)sFREAL(2)

1680 410 YI(J)=sAIrAG(Z)

1690 WRITE(LUIL 18I LINE

1700 LINE=LI.E*1D

1710 ARTITE(LUIM G 1OILTLE«IYR(JU) w2l o ECO?

1720 LIME=LIE*lC

1730 WRITE(L ITia161 LI Es (YT (J) wusl e ECE)

1740 LI"E=sLT1E*1D

1750 42" COTINLE

1769 IF(IPRI LT IPRIGDTTA0S

1770 IF(IOPT,EQ.0IPPT \TWOUFILFE ! RE“FITTENY

1780 IF(IOPTLGT I RRT (TaDUFILE et CONVERTER TO 4SCII AND PLACED'.
1790 12 Yol YD WFILE

1800 500 PRINTLTYPE © FOR EN CASE!

1810 READWI

1820 [T (1 eEC.L)STCF

1830 CaliL DETACA(LUL 1 ISTATY)

1840 CALL DETACH(LUCULWISTAT,)

1850 GRTC1GC

1860 96 PRINWT (YULEXPECTED EOF FUCOUATFREDY

1870 STOP

1880 Ene
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vy

g

ot
AR
L

RRARBRRRR cRRARRAR AL LRA R A ARAARES LTI RIRREAR I RS LR AR IR RRAARRRRPRAERRRRRRRR

SUBNETS1

6/077451 2142 P

RRERRRRAE SO TR A 2t T NN ARNP FAR S FD A ARSI S ARSI ASEARORULRSAHERRRERRRAR AN

0010
0020
0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0400
06410
0420
0430
0440
0450
046y
0470
0480
06490

> % X 3 ¥ X X *P

130

135

1560

TMlY PEOGRAA SXTTACTS FROM A SPECIFIED (ETWORK FILE CONTAINED
' Tl LFiLEs & S ETLORY IL THAT PORTIONN [HOCLUDING AND
TEY~ D 4 SPECIFI(L 3FCTIC I 441CH NCCURS SIMEVHERE WITHIN THE
Glve. <ETuwI8K, THIS O00aRAT ALLOWS GENERATINN OF ANY UMBER
OF SULLETWORKS, "
THIS JROGRAM TLUORPOSATES AN APPROACH 3UGHESTED BY R WOODING
tOTE TRAT ASSIGhel SFCTIOH fULMBED®S MUST BE £ACH LESS THAN THE
DISERSION ASSIGHMEMT OF THE ETWOPK ARRAY 1A WHICH IS PRESENTLY
1AL =2N00

FORMAT (V)

FORMAT(lae515e1Xe715)

FORMAT(*PRINT MAME CF 4486+ FOLLOVED BY A §%)

FORMAT(YIF OK TYPE CRe TYPE 1| TC CHANRGEs TYPE =1 TO ESCAPE?)

FORMAT(YLES rETWORK 1L SUMBER='412)

FOIRMAT(*1Ew ROOT SCCTION £3'415)

CHARACTER L.FILE®9.CUFILE®S

DIMENSTION TA(2000011)415(200)

CATA INFILE/Z'CANKINOBI Y/ JOUFILE/ "N K]IMNO93 Y/

DATA TAL/Z2000/«ISL/7200/6LHET/99/741900T/1N0/

DATE Luin/lLl/esLuQuUsL2/

CALL MASTRK

CONTINUE

PRILTWVILFILE=Y o IMFILE

PRINT 13

REAC 41

IF(1)9994150413%

PRINLT 12+'I4FILE?

READIMFILE

GJTO3C

CONT{ JUE

CALL OCPEFF{LUIMSTLFILEISTAT1404Y)

IF(IST"TQLQCO)G‘."OI‘:O

TF(ISTAT.EQLSIPRINTWIWFILES? DCES r.OT EXIST?

IF(ISTAT LS P I ToINFILES?Y STATLS= 4 ISTAT

COTQlLac
FIXST AESET FIRST COLUMM JF [AL TO =1 AS A FLAG

DU l1es =l+[AL

IN(Ls1l)u=l
N0 FEAD 1IN MNETWORK ARRAY AND PLACF SECTIOM IN IMNSECT ROW

READ(LUT.ie10) I0UMST

RPEADILUTNol0eE D21B0) IDUNGISECT o (12 LISECTeJ) od=10ll)

GOTCL70

CONHTINVE

PRINT«*CUFILE=? s QUFILE

PRINT 13

READ !

[F(1)130422042!0

PRINT 12.'0OUFILE?

READWOUFILE
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0500 GIUTolnn
0510 220 COATL e
0520 Chale S8y FUL JCU DUF ILEISTAT 3400 1)
05130 [FilSTeTal oo S)CTDzZ 0
0540 CALL nFE: FLLUSUWGUFRILE)
0550 QlT3250
0560 230 IF(ISTATLIELO)GCTO249)
0570 PRINTWOUFILZ " ALRCALY EXISTSe TYPT CR IF OK TO DESTEOY/REWRITE!
0580 READ ST
0S990 IF(L) 180250 lB0
060G 240 PRINTGOUFILES® ISTAT=e,ISTAT
0610 GOTC1l3aD
0620 = AT T=1S POINT QUTPUT FILE OPEN
0630 25, PRIMNT 144 11ET
0640 PRINT 13
0650 READW]
0660 IF(1)1804270+260
0670 261 PRINT o
0680 REAS,INCT
0690 GOTC285¢C
0700 270 COMTLWE
T 0T10 PHINT 154IROQT
0720 PRINT 13
0730 READ ]
0740 IF (1125042904280
0750 280 PRILT 15
0760 READ,.IRCOT
0770 GOTCz27C
078G 290 LIME=1000
0790 WRITE (LUCUWSLIILINELINET
0800 LINE=1G01
0810 WSTACK =0
0820 ISECT=IECQCT
0830 = TESTIMNING PRCCESSING LOCOP
0840 » [928X VEY
0850 = 1 IPAR
0860 = 2 ILSn
0870 » 3 IRSH
0880 » o LTYP
0890 » 5 ILCD
0900 # 6 10n8M
0910 » T ITTY
0920 = 5 IPKHS
0930 = 9 MSEFR
0940 » 10 [PRL
0950 # 1l INGD
0960 = RE-E“GER SECTICN CATA STORED BY ISFCT ROW
0970 » THE FOLLOWING IS A PRUGRAMING EPROR (:IECKs REMOVE AFTER DEBUG
0980 295 IF(IA(ISECTW1)4LTW0)ISTOP (295
0990 IF(ISECT.NELIRCOT)IGOTO320
1000 #» SAVE PAREMT SECTICHN MUMEERQ FOR LATER RESTORATION
1010 IPARs1A(IROOTW 1)
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1020
1030
10«0
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
le40
1450
1460

P I I A 4

Jo

400

©2u

500

900

999

PAGE 3

TA(IRCOTW L) =0
SRLTE LU L L E W ISECT o LI A(TECTvJ)adzlell)
LI €301 it ¢
ILS =1 (1I9ECT2)
IRG: 2 1r (13ECTe3)
CWECs FIMST TO SEF IF A TZR=1 LS SECTION AWl IF YES POP STACK
IFCILS el UWe (el Vg[S T M ROTUSNAN
SEAT CHECK TO SER IF SRAMCHUNG 1S IMVOLVED
IFUILS ol Ee(iaAMD g IRG 1 £ GOTCO0
AT THIS PCINT MO BRANCHING [AVCOLVED
ISECT=MAXO(ILSNIRSN)
3070238
CCHTINUE
AT THIS OQIMNT RA'CHING IS ['WOLVED, ARBITRARILY PLACE IRSN IN
STACK ""ECTOR 15
[F(NSTACK oL T 1SL)IGOTOG20
PRINT('STACK EXHAUSTED. INCREASE 1S5 DIMENSION!
Q0TIO9aqa '
NSTACK=STACK
ISINSTACK) =[RS
[SECT=1L5
GQ0TI295%
COnTINUE
AT THIS POINT A TERMINUS 3SECTICH wAS RTZACHED, LOOK AT
STACK VECTOR FOR £ NEW SECTINM HNCT YET PROCESSED. IF
WOTACK s THE MUMBER OF AS YET UNPFOCESSED SECTIONS. I3
ZERD THEN WE ARE FINISHED,. IF 10T ZERO. POP STACK
IF(NST2CK ¢EQa0)QQT0000
ISECT=IS(NSTACK)
NSTACKsNSTACK=1]
GOTJ295
COMTINUE
AT THIS POINT HAVE EXHAUSTED STACK ARD FINISHED WITH
CJUFILE.
CALL DETACH(LUCULISTAT,)
PRINT Y ROTE " WOUFILE" JITH METWORK MUMBER= Y, INET
PRINTL*AND ROOT SECTI M=, 1R0OOT
208 REPLACE PARENT DT 100 1A ARFAY
JACIRDNT 1) 2[PAR
PRIMTGYTYPE 1 TO GFLEXATE A NEw SUSMETWORK. TYPE CR TO ESCAPE?
READ ]
IF(1)13041304180
CALL DETACH(LUINSISTAT,)
STOP (0999
END
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(TR

010
029
030
040
0s0
060
070
080
090
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
3gn
3Q0
400
410
420
430
440
%S0
460
470
480
490

** ¥ 2

10
11
12

le
15
16
17

100

115

120

125

130

ORIGINAL PAGE 1S
OF POOR QUALITY

" AREARAL A TR RARARRLEPL L SR, BRCRRE S PRI APARRSRRRRERRRRRRRER RN

4/09/81 1231 PM

P I IR RPN R B TR YTISELI T IS Y L XX L 2 2 L 2 2 L 2

THIS PROURAS CLIWPUTES THE THREES LH.SF ADMITTAMCE ASSOCIATED
#ITH A DLLSe FACTAS CORPRECTIY: CARACITOR 3AMK TRAPPED IM THE
Ca v an ~ETU=n 2Y A INDUCTHR (SERTES 2 Al L) SHUNTED 3Y A
CSHdUCTA CF GSe

FORMAT (\)

FORMAT('TYPE CR IF 2« ')

FORMAT('C='41PEY,.3)

FORMAT ('R «G3SeL=*e1P3E12.3)

FORMAT('F=s®yFoe2)

FOR'IAT (T2 %%"))

FORMAT(*TYPE CR TO CCHUHTINUE')

FORMAT ("Y1 1leY122%31P2EL1Ze345Xe2E1243)

COMPLER YCoZT Y11 aY124ZCHEWDEm

KEAL L

DATA G35/6201/79R/9¢/ 0L/ e000/4ClelE=t/9F/5010e7¢201E/ {10904}/

FrINT 1e

READWI]

IF{le;«E40)STOP 0100

PRINT 134F ¢GSeL

vRILT 11

FEADS]

IF(I)1DC,120,41158

PRINT 123

PEAD R +CSwlL

GO T2 11¢

PRINT 12.C

PRINT 11

READGI

IFtI)11Ca136,125

PRIMNT 12

READLC

6OTO120

PRINT 16

READF

IF(FeLEs04)n0TO120

TPIFz6,2331B51#F

iT= C“pLX(pQTpIF’L)/(ZONE*GS*CMPLX(RQTPIF*L’)

YC2CMPLX (Do TPIFRC)

CENZZOIIE+ 3o #YCRZT

Y1I1l2YCR(ZONE«242YCRZT) /LF N

Y122=YCRYC®ZT/DEN

FRINT 2272427

PRINT 0YC='4YC

PRINTo'CEI=YLEN

PRIET 15

PRINT 16+F

PRINT 12,C

PRIMT 134KReQSsL

PRINT 17.Y114Y12
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500
510
520
530
540
550

ORIGINAL PAGE 13

OF POOR QUALITY

PR1IvT 15

PRINT 14

TEAT ]
IF(l e EoSTOR 6130
GOT3130

EnD
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ORIGINAL PAGE
OF POOR QUALITY

04/10/81 3:05 PMm

THIS PROGRAM CONVERTS THE CONCENTRIC NEUTRALS OF UlGe
POWER CABLES INTO ELECTRICALLY EQUIVALENT SINGLE NEUTRAL
CONDUCTOR ANALOGOUS TO THE SITUATION FOUND IN OPEN WIRE
OVERHEAD CONDUCTORS.THIS PROGRAM USES IMPEDANCE AND"
ADMITTANCE DATA IN UNIT OF OMMS/METER AND MHOS/METER
CALCULATED FOR BURIED CABLE BY USE OF THE BPA EMTP
CABLE CONSTANTS OPTION,
IN CALCULATION PERFORMED BY THE PROGRAM THE ELECTRICAL
EQUIVALENT NEUTRAL CONDUCTOR IS NOT ASSUMED TO BE AT
GROUND POTENTIAL THUS RETAINING THE EVUIVALENT NEUTRAL
AS AN 'EXPLICIT® CONDUCTOR.
THIS PROGRAM IS EQUIPPED TO SUPPLY THE
PROPER Z AND Y MATRICES FOR EITHER 142 OR 3 PHASE CASE BY
THE PROPER EXTRACTION AND MANIPULATION OF THE ELEMENTS OF
THE 6 BY & IMPEDANCE AND ADMITTANCE MATRICES SUPPLIED BY
THE BePeAs PROGRAM
WRITTEN BY RICHARD WOODING
4/7/81
EXTENSIVE MODIFICATIONS WERE COMPLETED ON THE ORIGINAL
NEUREDS1 PROGRAM DESCRIBED ABOVE,THIS PROGRAM NOW
HAS THE CAPABILITY TO GENERATE 2 & Y DATA FOR
UNDERGROUND CABLES INTERNALLY AND THEN PERFORM THE
NEUTRAL REDUCTION FUNCTION USING ALGABRAIC METHCDS.
THE PROCESSING OPTIONS NOW ARES

1) USE OF PROPERLY FORMATTED EsMsTePe 2ZY DATA.
2) MANUAL ENTRY OF 2 & Y DATA SUPPLIED BY THE USER.

3) USE OF AN ASCII DATA FILE SUPPLYING *LTYP* CASE
INFORMATION AND PHYSICAL PARAMETERS FOR THE CABLE
NECESSARY TO CALCULATE ZY DATA.

FORMAT (V)

FORMAT (1401015+F11,3)

FORMAT (1491XelPE15e841X+E15,8)

FORMAT (14)

NFN29999

DATA LUIN/11/+LUOU/12/+LUDF/13/
CHARACTER®*9 ROWe IMPEDADMIT
CHARACTER®9 INFILE+OUTFILEWCOFIL
COMPLEX CCsCM14CM24CM34CM44ZMODS +ZMODS

DATAZ IS THE IMPEDANCE MATRIX.DATAY IS THE ADMITTANCE MATRIX

DIMENSION DATA(2446) sDATAZ(646) ¢DATAY (696) +ZMOD (4) ¢ZMOD6 (&) o
DATZ2(6¢6) sDATY2(646) +DATZ3(646)

COMPLEX DATAZ+DATAY +ZMOD+0Q]1+Q2+03¢DATZ2+DATY24DATZ3

DIMENSION DENT(7)

PRINT.*FOR USE OF AN EMTP FILE TYPE A CR!
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1480 PRINT,*FOR USE OF MANUAL ENTRY TYPE A 1°

1490 PRINT+"FOR USE OF PHYSICAL DATA FILE TYPE A 2°

1500 READ +MPMODE -

1510 100 CONTINUE

1520 [F (MPMODE +EQ«2) GOTOL 10

1530 IF (MPMODE +EQe 1) GOTO110

1540 PRINT,?ENTER THE NAME OF THE E.MeT.P. DATA FILE FOLLOWED BY3®
1550 READs INFILE

1560 CALL OPENF (LUINSINFILE+s1STAT+3+001)

1570 IF(ISTAToNE<O)PRINT+ ' ISTAT=? s ISTAT

1580 110 PRINT.'ENTER THE NAME OF THE OUTPUT FILE FOLLOWED BY A 3§°
1590 READsOUTFILE

1600 CALL OPENF (LUOUSOUTFILE+ISTAT +3+0+0)

1610 IF (MPMODE « EQ«2) GOTO140

1620 IF (MPMODE +EQ e 1) GOTO120

1630 READ (LUIN»10 +END2999) NPR] +NOCASE s NRC sNFOC s NCC s NTPC oNTOT s NPHSET s
1640 6 NSP oNSN s NEUF

1650 READ (LUIN+10) LNUMU + [MPED

1660 PRINT,*LTYPE CASE DATA®

1670 PRINT NPR1 4NOCASE +NRC +NFQC 4NCC oNTPC o+ NTOT «NPHSET +NSP « NSN s NEUF
1680 PRINT,*TYPE A CR IF OK?

1690 READ +NCHK

1700 IF (NCHK «EG+0) GOTO130

1710 120 PRINT,*ENTER MODIFIED DATA CASE®

1720 READ 4NPR1 sNOCASE +NRC sNFQC sNCC s NTPC yNTOT sNPHSET +NSP s NSN sNEUF
1730 PRINT, *MODIFIED CASE DATA®

1740 PRINT yNPR1 sNOCASE sNRC sNFQC sNCC sNTPC sNTOT s NPHSET sNSP s NSN s NEUF
1750 PRINTS#TYPE CR IF OeKe®

1760 READ +NCHK

1770 IF (NCHK o £Q+0) GOTO130

1780 IF (NCHK {NE +0) GOT0999

1790 130 CONTINUE

1800 IF (MPMODE «EQ o 1) GOTO149

1810 LINX=]

1820 DO 135 Izlylle2

1830 READ (LUIN+10) LNUM) sROW o (DATA (1 ed) sJ=1+6)

1840 READ (LUIN+10)LNUMZ o (DATA(I+] ¢J) sJ=146)

1850 READ (LUIN+10) LNUM3 LONE

1860 READ (LUIN+10) LNUM4

1870 135 CONTINUE

1880 READ (LUIN+10) LNUMO JADMI T

1890 DO 137 12134232

1900 READ (LUTN+10) LNUML ¢ROW s (DATA (T +J) s J=1+6)

1910 READ (LUIN+10) LNUM2 4 {DATA (141 ¢J) sJ31+6)

1920 READ (LUIN+10) LNUM3 oLONE

1930 READ (LUIN+10) LNUM&4

1940 137 CONTINUE

1950 IF(ISTAToNE.O)PRINT ' ISTAT= 4 [STAT

1960 140 PRINT,'ENTER THE NAME OF THE DATA FILE FOLLOWED BY A 3°
1970 READ+COFIL

1980 CALL OPENF (LUDF +CDFIL+ISTAT+340041)

1990 IF(ISTATONESO)PRINT+* ISTAT=? o [STAT
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2000 READ(LUDF.IO)NPRIoNOCASEqNRC.NFQCcNCC.NfPCuNTOToNPHSEToNSPoNSNoNEUF
2010 READ (LUDF ¢10) LNUM1 ¢MCODE +RDC 4 ToF

2020 P123,164159265

2030 IF (MCODE.EQe2)RDCT=2((234,5¢T)/25445) #RDC
2040 IF(MCODEEQe1)RDCT=2((228,+T)/248,0)*RDC
2050 RABS=RDCT#*32800,

2060 FA2SQRT (F/RABS)

2070 MRz (FA®SQRT (8.0%#P1))

2080 RI12(3,0/(8,0®*(MR#%2)))

2090 RI22(1¢0/ (MR®SQRT(2,0)))

2100 RI3=1,0+RI1+RI2

2110 RF= (FARSQRT(PI)#RI3)

2120 RSE= (RF#RDCT) /30448

2130 RSE1=2((3,008E=4#F)/304,8)

2140 RSE=RSE*RSEL

2150 READ (LUDF ¢+ 10) LNUM2 MCODE +RDOC + T+RCOND +RELNG
2160 IF(MCODECEQe2)RDCTLIZ((23445+T)/2544,5)#RDC
2170 IF (MCODELEQ.1)RDCT12((228,0¢T)/248.,0)2R0DC
2180 RABS1sRDCT#32800,

2190 FA1=2SQRT(F/RABS1)

2200 MR1=(FAL1#SQRT(8,0%P1))

2210 RI122(3,0/7 (8,0 (MR1##2)))

2220 RI222(1,0/7/(MR1I#SQRT(2,0)))

2230 RI322(1,0*R112+R[22)

2240 RF12(FAL#SQRT(PI)#RI32)

2250 RSE2x(RF1#ROCT1)/304,8

2260 RSE222RSE2#RELNG

2270 RSE22=RSE2/RCOND

2280 RSE12 =RSE22+RSE

2290 RSE13=RSE

2300 READ (LUDF ¢ 10) LNUM3 4P ¢GMRC ¢RIS+RORELPERL +RELPER2 ¢+MX¢ROSRI +RONSRINC
2310 CALL EARTH(XCCGeP+F+GMRC)

2320 XCCG=2XCCG/ 30448

2330 GN1= (RCOND#,7788%#R1S)

2340 RCOND1=2RCOND=1,0

2359 ROE=POW(RQ.RCOND1)

2360 GN2=RQE#*GN1]

2370 RPG=1,0/RCOND

2380 GMRCON=POW (GN2 +RPG)

2390 CALL EARTH(XNNG+PoF «GMRCON)

2400 XNNG2XNNG/304.8

26410 CALL EARTH(XCNG+PsF+RQ)

2620 XCNG=XCNG/304.8

2630 CALL EARTH(XABGeP+F+CS)

26440 XABG=XABG/304.8

2450 PIz3,14159265

2660 YN2((10E=9)/(36,0%P1))*(RELPER1)#(PI#2,0)
26470 YO=ALOG(RO/R1)

2480 YXX=2(YN/YD)

2690 YXX12((2,0#P]) R (F))RYXX

2500 IF(MXoEQeO0)GOTOLG?

2510 YNN2((1,0E=9)/(36.0#P]))#(RELPER2)#(PI#2,0)
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2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
~750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020
3030

147

149

150

160

ORIGINAL PAGE 1S

OF POOR

YON=ALOG(RON/RIN)
YXXN= (YNN/YDN)
YXXIN2((20#P]) % (F) ) #YXXN
CONTINUE
IF(MX,EQeO) YXXINZO,
DENT (1) sRSE
DENT(2)=zRSE12
DENT(5) aRSE]
DENT (3) =XCCG
DENT (4) 2XNNG
DENT (6) =XABG
DENT (7) =XCNG
DENT(8) 2YXX1
DENT (9) 2YXX1IN
CONTINUVE

IF (MPMODE «NE&1)GOTJ150
PRINT,*ENTER RCC®
READJDENT (1)
PRINTL*ENTER RNN'
READJDENT (2)
PRINT,*ENTER XCC?
READDENT(3)
PRINT,*ENTER XNN?
READDENT (4)
PRINT,*ENTER RAB'
READJDENT (5)
PRINT,*ENTER XAB*
READ+DENT (6)
PRINT,*ENTER XCN?
READ +DENT(T7)
PRINT,*ENTER YCC*
READJDENT(8)
PRINT,*ENTER YNN?
READ +DENT(9)

J=1

Kl=1

K2s2

K3s3

00 160 I=1s1142
Mlz]e)

DATA (1 +J)=DENT(K])
DATA (M1 +J) =DENT (K3)
JJel
IF(l4EQe5)K12K]*]
IF(1eEQe5)K33K3e]
CONTINUE

J=2

DO 170 1214942
DATA (] +J)ZDENT(5)
IAz]e]
DATA(IA+J)2DENT (6)
IB=]e2

QUALITY
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3040
3050
3060
3070
3080
3090 170
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210 180
3220
3230
3240
3250
3260
3270
3280
3290
3300
3310
3320
3330 190
3340
3350
3360
3370
3380
3390
3400
3410
3420
3430
3440
3450 200
3460
3470
3480
3490
3500
3510
3520
3530 205
3540 210
3550

ORIGINAL PAGE IS
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JB=J=1
DATA(IB.JB)=DENT(5)
IC=]Bel
DATA(IC.JB)=DENT (6)
JrJje]

CONTINUE

J=3

DO 180 I=1e742
DATA(] +J)=DENT (5]
IEz]e1
DATA(IE+J)FDENT (6)
JEzJe2

[Z21+4

DATA(1Z+JE) =DENT(5)
IFz12e]
ODATA(IF+JE)2DENT(6)
NENL S

CONTINUE

J2é

DO 190 I=145+2
DATA (1 +J)2DENT(S5)
[Ez]e]
DATA(IE+J)=DENT(T)
I1G=]+¢

JFzJ=3
DATA(1GsJF)=DENT(5)
[H=]Gel

DATA(IH+JF) 2DENT(T)
JaJel

CONTINUE

J=5

DO 200 I=l4342

DATA (] +J) SDENT(5)
IPz]e+}
DATA(IP,J)2DENT (6)
[1Qz]+8

JOz =y
DATA(1Q,JQ)=DENT(5)
IRz[Qe]
DATA(IR+1Q) =DENT (6)
JEJe]

CONT INUE
DATA(1+6)3DENT(5)
DATA(246) =DENT (6)
OATA(11+1)2DENT(S)
DATA(1241)2DENT (&)
DO 210 I=13424

DO 205 J=l+é
DATA(1+J) 30,

CONT INUE

CONTINUE

JEl
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3560 DO 230 [=1441842

3570 DATA(1+J)3DATA(l+J)*DENT(8)

3580 JzJel

3590 230 CONTINUE

3600 MXDz4

3610 DO 240 21441842

3620 DATA(]1+MXD)=DATA (I +MXD)=DENT (8)

3630 MXD=MXD+1

3640 240 CONTINUE

3650 MXD=1

3660 DO 250 [32042442

3670 DATA(14MXD)=DATA(] 4MXD)=DENT (8)

3680 MXD=MXxD+1

3690 250 CONTINUE

3700 MXDs4

3710 DO 260 [22042492

3720 DATA (] +MXD)=DATA (I +MXD) +DENT (9)

3730 MXD=sMXD+1

3740 260 CONTINUE

3750 PRINT.*TYPE A 1 TO BYPASS THIS CASE'

3760 READ «NPASS

3770 IF (NPASS+EQ.1)GOTO100

3780 IF (MPMODE oEQ¢2) GOTO0265

3790 PRINT,*ENTER THE NUMBER OF PHASE CABLES'

3800 READ ¢NPHASE

3810 NQC=NPHASE#*2

3820 265 CONTINUE

3830 IF (MPMODE ¢ EQe2) NPHASEINPHSET

3840 NPR1=1010

3850 HERE THE COMPLEX 6X6 MATRIX 1S READ FROM THE DATA FILE

3860 DO 280 I=l.6

3870 D0 270 Jsl.6

3880 IPz(2#])=1

3890 1Q=(2%])

3900 RC1=DATA(IPJ)

3910 RC22DATA(IQ.J)

3920 DATAZ (1+J)=CMPLX(RC1+RC2)

3930 270 CONTINUE

3940 280 CONTINUVE

3950 NOW FORM THE COMPLEX 6X6 Y MATRIX

3960 DO 290 I=l.6

3970 D0 285 J=l+é6

3980 KPz(((2#])e1)+12)

3990 KOs ((2#])+12)

4000 DATAY (] +J) 2CMPLX(DATA(KP +J) +DATA(KQJ))

4010 285 CONTINUE

4020 290 CONTINUE

4030 00 310 Isles

4040 00 305 Jsl.é6

4050 PRINT+DATAZ (1 4J)

4060 PRINTDATAY(14J)

4070 305 CONTINUE
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4080
4090
4100
4110
4120
«130
4140
415%0
4160
6170
4180
4190
4200
%210
4220
4230
©260
4250
4260
4270
4280
%290
4300
4310
4320
4330
43640
4350
4360
4370
4380
4390
4400
4410
“420
4430
4440
4450
4460
4470
4480
4690
4500
«510
4520
4530
4540
4550
©560
4570
4380
4590

310

&
&

320
350

355

370

390

400

6
4«05

410

420

430
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CONTINUE
IF (NPHASEEQe2) GOTO%0S5
IF (NPHASE«EQe 1) GOTO447?

NOw FORM THE COEFFICENT COMMON TO ALL THE MODIFIERS
Ql2(DATAZ(546)+DATAZ(444)=DATAZ(4+5)=DATAZ(446))
Q2= ( (28DATAZ (444) ) = (2#DATAZ (44+5)))

Q3z{ (2#DATAZ2(404) ) =(2%DATAZ(446)))
CC2((Q22Q3)=(Q1) #n2)

NOW COMMON ELEMENTS IN EACH MODIFIER ARE FORMED

NOW FORM THE MODIFIERS
DO 350 I=l.4 )

DO 320 Jzlee

CMIs( ((DATAZ (1 +5)=DATAZ(144))/CCIR(L(DATAZ(Je6)=DAT
A2(Js4))#Q1)=(DATAZ(J15)=DATAZ (Js4))#Q3))

CM23( ((DATAZ(1¢6)>DATAZ(144))/7CCIRI((DATAZ(Je5)=DAT
AZ(Jea) ) #Qi) e (DATAZ(Je8)=DATAZ(Je4))#Q2))

DATZ3(1 oJ)SDATAZ (I 4J) ¢ (CMLeCM2)

CONTINUE

CONTINUE

NOW FORN THE MODIFIED Y MATRIX
DO 370 [=1.3
DO 355 Jzl,.3
DATY2(14J) 2DATAY (I 4J)

CONTINUE

CONTINUE

DO 390 I=1.3

DATYZ2 (] ¢%) EDATAY (1 44) «DATAY (145) ¢DATAY (] 6)

CONTINUE

DO 400 K=zl,43

DATY2 (4 oK) 2DATAY (K 44) ¢DATAY (K +5) «DATAY (K 46)

CONTINUE

DATY2(4+4) s (DATAY (444) ¢ (28DATAY (445)) ¢ (2#DATAY (446) ) «DATAY (545}
+ (2®DATAY (5¢6) ) *DATAY (646))

NPMxNPHASE+1

DO 410 [I=1.+2

DATZ2(14+3)=DATAZ(] 44)

DATZ22(341)2DATAZ(4,4])

CONTINUE

DAT22(3+4)3DATAZ(4+5)

DO 420 J=1.2

DATZ2(Js4)2DATAZ(J+5)

DATZ2(4¢J)3DATAZ(S54J)

CONTINUE

DAT22(4¢3)2DATAZ(5¢4)

DATZ22(3+3)2DATAZ (4 46)

DAT22(4¢4) SDATAZ(5,5)

DO 430 12142

DATZ2(1+1)3DATAZ(I4])

CONTINUE

DATZ2(1+2)=SDATAZ(1,42)

DATZ2(241)2DATAZ(241)

IF (NPHASE«NE+2)GOTO447
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4600 DO 435 =x14NPM
4610 DO @32 JzlNPM
4620 CM32 ((DATZ2(]+4) =DATZ2(1¢3))#(DAT22(Je3)«DATZ2(Je4)))
4630 CM6ez ( ((2#DATZ2(344))=(DATZ2(343))=(DATZ2(444))))
%640 ZMODS == (CM3/CM4)
%650 DATZ3 [4J)sDATZ22(14J) *+2MODS
4660 432 CONTINUE
«670 435 CONTINUE
%680 DATY2(141)3DATAY (141)
4690 DATY2(142)2DATAY (142)
4700 OATY2(241) sDATAY (241)
©710 DATY2(2¢2)3DATAY (242)
«720 DATY2(143)sDATAY (144) «DATAY (1+5)
4730 DATY2(2¢3)2DATAY (246) ¢DATAY (245)
4740 DO 445 =142
4750 DATY2(3¢1)2DATAY (4o ]) «DATAY (S41])
«760 445 CONTINUE
4770 DATY2(343) 2 (DATAY (4 44) ¢DATAY (545) ¢ (2#DATAY (445)))
4780 » NOW WRITE THE QUTPUT FILE
4790 447 WRITE(LUOU+20)NPR1 ¢NOCASE +NRCoNFQCoNCCoNTPCINTOT «NPHSET oNSP
4800 & NSNNEUF +F /1000,
810 IF (NPHASE+EQe2) GOTO465
4«820 NPMsNPHASE*]
%830 IF (NPHASE«EQe 1)DATZ3(141)2DATAZ(1041)
4840 IF (NPHASE«EQe 1)DATZ3(2,41)3DATAZ (40])
4850 IF (NPHASE«EQe1)DATZ3(142)2DATAZ(1044)
4860 IF (NPHASE«EQe 1) DATZ3(242) 2DATAZ (444)
4870 IF (NPHASE<EQe 1) DATY2(141)=DATAY(141)
4880 IF (NPHASE«EQe 1) DATY2(1+2) 2DATAY 11¢%)
4890 IF (NPHASE«EQe 1) DATY2(241)2DATAY (40])
4«900 IF (NPHASE«EQe 1) DATY2(242) 3DATAY (444)
4910 DO 462 Kzl .NPM
4920 DO 48 L3l.NPM
4930 NPR1=NPR1+10 _
4940 WRITE(LUOU«30INPR1 +DATZ3 (K4L)
4950 448 CONTINUE
4960 462 CONTINUE
4970 465 NS=)
4980 IF (NPHASE «NE+2) GOTO470
4990 DO 467 l21.NPM
5000 DO 466 JzlNPM
5010 NFR1sNPR1+10
5020 WRITE(LUOU+30INPRL 4DATZ3(14J)
5030 «66 CONTINUE
5040 467 CONTINUE
5050 470 NTs)
5060 D0 520 Kzl.NPM
5070 DO 510 L=1l+NPM
5080 NPR1=NPR1+10
5090 WRITE (LUOV+30)NPR1+DATY2 (KoL)

5100 510 CONTINUE
5110 520 CONTINUE
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5120
5130
5140
5150
5160
5170
5180
5190
5200
5210
5220
5230
5240
5250
5260
5270
5280

999
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WRITE(LUOV+40)NFN

PRINT,*TYPE A i TO PROCESS A NEW INPUT FILE®
READ ]

CALL DETACH(LUINGISTAT,)

CALL DETACH(LUQUISTAT,)

CALL DETACH(LUDF ISTAT,)
IF(1.EQe1)GOTO100

PRINT'STOP AT STATEMENT w#999°*
sTOP

END

SUBROUTINE EARTH(XS+PS+FS¢GS)
Gls5QRT (PS/FS)

GFs (ALOGLO(G1/GS))
XS2(8,8193E=4)# (GF)*FS
XSxXSe(3,8929E~30FS)

RETURN

END
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0010%% RUMLM *2ZPTRAIPLIVLILsCLRESI0N 4 MAARPN)LIZRPARYASLIBRARY/ZFTA WK

0020
0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0400
04610
0420
0630
0440
0450
0460
0470
0480
0490

RARRPRRRANRARSRIRRRAAIS AR S RREAA RS RRXUP AR RAKPARRRRARRARRRERRRRRARS
d THIS PRUGkAM ALALYZES DISTRIRUTINM TRANMSFORMERS
USING THE LUMPED PARAMETER .10DEL. THE '!SER MAY ENTER
VALUES FOR THE VARICUS CIRCUIT ELE“ENTS OR MAY CHOOSE
TO RENHCVE THOSE ELEMEMTS FROM THE AMALYSIS SIMPLY BY
ENTERIMG A VALUE CF ZEROQ WHE! PPRGI.PTED LY THE PROGRAM,
ANALYSIS MAY BE IN CME OF TWwO MCDES:

MODE 1: PRIMARY cmw> SECOMDARY
MGDE 2: SECONDARY —m=> PR 11MARY

»
& *»
» ®»
» *
* »
» #*
» »*
* ®*
® *
»* »
» COMPUTATICON RESULTS IN VALUES FOR THE MAGNITUDES OF THE »
» IHPUT ADHITTANCE ANL THE VOLTAGE TRAMNSFER RATIO. BCTH »
® EXPRESSED IN DB4 AS WELL AS THEIR PULATIVE PHASE AMGLESe #
] IN DEGREESe A PLOT FILE IS GENERATED WHICH CONSISTS OF #*
» TWQ PLOTSe THE FIPST IS OF THE VOLTAGE TRANSFER SRATIO» »
» ITS MAGMITUDE I DE AMND [TS FHASE AMGLE IN DEGREES, »
» THE SECOI'D IS OF The ['PUT ADMITTAICEs ALSO WITH MAG= *
» NITUDE [N OB AND PHASE AMGLE 1't DEGREES. *
» CODING FOR OTHER [DEPENDANT VARIABLE COMBINATIONS »
" COULD EASILY OE ADDED. THE RAICE OF FREQUEMCIES *
* ENCOMPASSED BY THIS ANALYSIS IS FROM 2 K=HZ TO 100 KeHZ, #
. I 5CO HZ INCREMENTS. *
T2 2SI XYY SZ IS 2R SRR I RIS ALY SRR XYY SN YT 2TL LAY 2L L 2 20Y )

* STATEMENTS LUMRBERED 10 THROUGF 49 ARE OUTPUT FORMATS

1o FORMAT(*TIHIS PROGPAM USES THE LUMPED PARAMETER “QDELY/
& *TU ANALIZE DISTRIBUTIN. TRAMSFORMERS?)
11 FORMAT(/'™ODE 1| CALCULATES PRIMARY =~a> SECOMDARY?'/
& 'MODE 2 CALCULATES SECCHDARY ==> PRIMARY'/)
12 FORHAT(/'EMTER 1 FOUF MODE 1 NR 2 FUR MCDE 2%
13 FORMAT(//'LOAD INCUCTAMCE =20,F1S5,&4" MILLIHENRYS")
l4 FORMAT(*LOAD RESISTAICE ='4F15e60* CHMS?)
15 FORMAT(*ENTER CR IF OKAY, ELSE EMTER 1°')
Lo FORMAT(/'ENTER LOAL [4DUCTAMNCE (IM MILLIHENRYS)?)
17 FORMAT(/'ENTER LOAC RESISTANCE (IN OHMS) ")
16 FORMAT(//°FEEVER CAPACITAMCFE =*4F1S5eb6¢* MICROFARADS?)
19 FORMAT('FEEDER COMTULCTANCE =94F 15464 MHOS®)
2N FORMAT(/'ENTER FEEDER CAPACITA.CE (14 MICROFARADS) ')
21 FORMATI(/'ENTER FEEDER CONCUCTANCE (IN MHQS) V)
22 FORMAT(//'WINDIMNG RESISTAMCE ='4F15e60¢ OHMS REFERRED TO')
23 FORMAT(*WIMDING INDUCTANCE ='4F15.6+¢" MILLIHENRYS SECONDARY?')
24 FORMAT(/'ENTER WINCING RESISTAICE (1% OHMS) ')
25 FORMAT(/'ENTER WINDING IMNDUCTANCE (I MILLIHENRYS) ')
26 FORMAT(//'TURNS RATIO OF IDEAL TRAMSFOPMER =*4F1546)
27 FORMAT(*STRAY CAPACITArCE 20 4F15,6¢" MICROFARADS?)
2R FORMAT(/'ENTER TUPHS RATIOY)
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0s00
0510
0520
ns3n
0540
0556
0S40
0570
0580
0590
0600
0610
0620
0630
0640
0650
0660
0670
0640
0690
0700
u710
0720
0730
0740
0750
0760
0770
0780
0790
0800
0810
0820
0830
0840
0850
08460
0870
0880
0890
0900
0910
0920
0930
0940
0950
0960
0970
0980
0990
1000
1010

’TJ P b di S

ORIGINAL PAGE 1S
OF POOR QUALITY
PAGE 2

20 FOW AT/ EC TER STFY CAPACITANCE (11 “"ICROFARADS) ")
3N FOTwaT(/7/70CURE PP uCTh CE 2V 4F15emne? 'ILLIMENRYS?)
Il FL AT(NCOSE CO oillTAnCE 30 4FlS546e" ““HLSY)
32 FOIMIT(/% 0 TE? CUAl 1TUCTA CE (' 2ILLIMENRYS) ")
33 FORMAT(/YENTER CNRE CODUCTANCE (I 'HR3) ')
346 FORYATU/'00 YOU L AnT OGUTHUUT AT THE TERVDLIAL 2%
AT FOAMAT(/YGUTPUT FILF =t.39)
35 FOIMAT(OCOULD 10T LETACH FILE'SALNGY HITH STATUS ='413)
37 FORMAT(AZeAL)
32 FORMAT('QFENED FILE 3'4A10)
39 FIORUAT('UGDE OF OPFRATICH =',13)
40 FOQWMAT(///'FREQe (RZ)*4T144'WTR (I D3I 'eT304*VTR PHASE?®,
& Tab ot Y[1LPUT (Dh)V4TSAd«'Y1iPUT PHASEYZ/)
4] FOPMAT(FOeloTl3 4 lFE Ll Vet s i2ReE1306eTG34EL134602X4EL13,6)
42 FORMAT(/'wROTE OUTPUT FILE ='4AL10)
43 FORMAT(///'EMTER A VALUE OF 0. FOP ELEMENTS YOU WISH O IGNORE?)
44 FORMAT(//7'S5ASE FREZUENCY FRR FREQUICMCY DEPENMDANT/,
5 Ve TADING RESISTANCE =¢4F 154640 HERTZY)
45 FORMAT(/'ENTER BASE FREQUFNCY (1"« HERTZ2) %)
44 FOSMAT(/'ENTER MAME OF OUTPUT FILE"
47 FORMAT(//'RANGE OF VTR MAGMITUDE =t 4Fbele? TO '4Fbels® DB")
45 FORMAT('RAMNGE OF VTP PHASE AMNGLES ='4Fbels® TO '4Fbels' DEGREES?)
47 FORMAT('RANMGE OF Y[INPUT HSAGNITUDE ='4Fb6ale? TO "4 Fhels' DBY)
S50 FIRMAT(/YEMTER LOWLER ANMD UPPER TR MAGHITURZE LIMITSY/

& * (I DB) e SEFSRATED 3y 4 Cu ‘™MAY)

51 FORMAT(/*EMTER LOWER AND UPPER VTR PHASE ANGLE LIMITSY/
6 *(IM DEGREES) « SEPIRATED BY A COMmAY)

52 FORMAT(/'ENTER | SJ4ER AD UPPER YIMPUT MAGHITUDE LIMITS'/
6 Y(IN DZ) e SEPERATEL BY A CCMMmaAvY)

53 FORMAT (/900 YOU WISH TO AMALIZE ANCTHER TRANSFORMEP 720')
5« FOR"AT(/*FCR OPEN CIRCUIT SECO4DARYs RESET BOTH THE LOAD®/.

& *INRDUCTANCE AND LOAD RESISTANCE TN 2ERQ')
55 FORMAT('TANGE OF YIMPUT PHASE StuFhele? TO "4Fbele' DEGREES?)
56 FORMAT(/'ETER LOWFR A™MD UPPER YIHOUT PHASE LIYMITS'/,

o YOI DEGREES) s SFEPERATED BY A CDwMAY)

VARTABLE DECLAFATICNS

[MPLICIT COMPLEX(Y2)
COMPLEX VTR (200) 4ONE W VT
CHARLCTER QUFILE®RG/'DTAUTLI Y/ oFNANERA NAME*G/*ZPTRANY/
CHARACTER®*3( IXCoIYCHITI
FEAL LweRV olLCosGC oPLsiLLsCFeGF aColiaTHOP! «FREC
DIMENSICI: ACPLCT(20042) o VTRPLT(20042) «PHLIPLT(200462) «PH2PLT(200,2)
DATA 3IASE/20000e0/ 8P/ 19T/ enD1M/7200/ MDIM/ 27 0AV/ 1/ o
TrOFI/6428318/4i1XC/18/4X0/160/7-X1/Na0/eX27100000,00/4
NPLE/(16000e0)/eXS/6T793,48/4XY0/Ng51/4XYD/9e84/
Lw/0e086/
Ru/0elb/ o
LE/Ce0/
3C/060/ s
KL/10/,

Laa I ~a i au i oo e gl 4]

(ol
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1020
1030
1040
1050
106G
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530

R EEEE

* % ¥

»

[l Sl ~u A s gl AN Ael ¢

100

110

ORIGINAL PAGE 18

134
OF F{ﬂDR‘QUA&J
PAGE 13
/el
CP/‘ R
TS el
NPT WA
7 lelh/ e
LT/
YT /7=80e00U/ 0
JTLSZ20 600/ o
Pr1/7=1ROLO0/
FH2/1804007
PHYI/=lgueii}/
PHG/LE04N0Y
ALL1/7=50eC0 70
AL2/720e007
PES/574295787
IXC/YFREQUENCY [l HERTZ2/
U3E An ARITHI'ETIC STATEME®
E i = MERT O FUNCT TN T N
N N S SEatsTancE . USE
" DZ?EgE?FEL;&ES?qu& Lo oA DO THE RASE FPESUENCY
T - d .1“’ :~ UES AT DTHFER FREQUENCIES
::?g gigr??}T%ﬂETIC\STATF”EﬁT FULCTIONS ;O CALCU=-
caTe :s ;&ESCA: t3 fgﬁ TE VTR AMD 1HPUT ADMITTAMCE
< \SFE A'IGLE CF THE VOLTAGF TRANSFER RATIO
| *
;E§:¢) = (X / RASE)R®] «
D ) 2 2040 * ALCCLO(CARS(Y))
PHFtY) = DEG ® ATANZ(ATNAGULY) oREALLIY))
“OW DETERMITE wieICH MCD
NP ' MEOE TF OFPERATIUON T us
i ' . . g g
DESIF LS ANC READ M THE ARPPRUPRIATE VA;lEBgZER
SODE 1 CALCULATCIS oo )
- - 7 (U C f MARY - B
CUE & CALCULATES SECONDARY me> ZSEE:SCRY
PRINT 12
ORINT 11
LUUT = 20
PRINT 12

REAC+!'COE
IF (“COF eEQele0R L vCCE

“SOF JEU. +MCCEWESS2) PRI
[F{MODE.iEal) GOTQ I;O v el

iEEgA;TCh02nggE¥C;:@CE‘AHD CONDUCTANCE FOR MODE |
TG 2ERD - EELEFV CAPACITANCE AN CONDUCTANCE

PRINT &4
PRINT 13sLL
PRINT laeeRL
PRINT 15
READ. I CKAY
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1540
1550
1560
1870
1580
1590
1600
l6l0
1620
1630
1840
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
) 940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050

*

1272

130

140

156

160

ORIGINAL PAGE IS
OF POOR QUALITY

IFtiutAY, elde ) TS (00
DRITT )
Bh o vueil

R 7

':t:i\:\-\\_

QUTO i

CF T D)
()F 2 Ny
GaTo 182

HAGE &

CEAN [N FEEDER CapalliTanCt
“EA FEEDER CAP. ACE LD CONDUCTAN
Qe ERATION &nd SET L0ad THLDUCTANCE AMD COSSUZ$:N220E 2

Ti. ZERQ

IF(MODENEL2) GUTO
PRINT 18+CF GoTe 190
PRINT |9GF
PRINT 18
?EAQQ!DKnY

(IQRAYLE Nlakse!
pqxr‘r 200 QQO) J~T\. 1‘0‘?
REACCF
PRINTY 21
REAGWGF
QOTY 130

AT I
SOCE 2 QPERATICON

PRINT 46 EASE
PRINT 1%
?E“OQKCKAY

({ICKAYLEDL0) QOTL
PRINT “5. . GQTI leo
READ JRAST
QOTC 1%0

PRIAT 224Kn
PRINT 23l
PRINT 18
?EADqIOkAY
LICKAY L, 0) >
PRINT 2« qete 1
READ W
PRINT 25
READ LW
GOTO 160

1-121

Vv OALL [ATSN THAT IS USED FOR 30TH

MODE 1 AND

H



— s

BTt s

ZPTRAMNS1

2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570

¥ * % »

172

13

194

200

210

S S i T I U e e e s, i e St - 4 e e

ORIGINAL PAGE 13
OF POOR QUALITY

PRI'T Za,:

FRIT 270

PYT T L

RESU § 17 Y

IF Ul iaY ETad) QOT LAn
p"\‘l""«r o=

RE‘\;QN

PRINT 23

READWC

GOTO 170

PRINT 3;eLC

PRINT 314.GC

PRINT 1S

READJLRAY

IFCICKAY EQ40) GOTD 190
PRINT 32

READLLC

PRINT 33

READGC

GOty 180

oW DETERMINE THE D’STIlATION OF THE PROGRAM QUTPUT,

DEFAULT DESTINATIUN IS A FILE NAMED 'DTCUTLY BUT THE

JSER C4N SPECIFY nUTPYT TC 4 DIFFERENT FILE OR TO THE
TERMINALS I AMY CASE. THE PLOT FILE IS ARITTEN.

PRINT 35.CUFILE

PRINT 15

READ [OKAY

IF(JUOKAYoEDeD) GOTO 210
IF(IOUTWEG,LD) GOTO 200

CALL DETACH(LJQUT +ISTAT,)
IF(ISTATinCal) PRILT 384QUFILEISTLT
PRINT 234 \
PRINT 15

READ I UKAY

IF(IOKAYLECL.D) GCTC 22¢C

PRINT 46

READFHANE

ENCCDE (CUFILE3T)FLAME '3

I2UT = 0
GAT0 190
CONTINUE

IF(IGUT.ERLY) GOTO 23C

CALL CPRENF(LUOGUT «OUFILESISTAT)

IFCISTATAIESC) CALL EPPSTT (IAME«210+LUCUTWISTATW0)
PRINT 38sUUFILE

INUT = 1

QOTO 2130
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25380 220 LJINHJT = A

2590

2600 = SvoNETER DL TeE FaaGE OF vALYES TC BZE USER O
2610 » THE CRPIVATEL OF ThE FOUF PLOTS.

2620

2630 230 PRIMT 474T71evTR2

2640 PRINT GG eP15] 4PH2

2650 PRINT 6GeAD1 A2

2650 PRIVT E54FH3 ¢ PHG

2670 PRINT 1S

2680 READRGICKAY

2690 IF(IOKAYLES,D) G0TQ 24N

2700 PRINT 50

2710 REAC VTR 1 aVTRZ

2720 PRINT 51

2730 READ «PH] o PHZ

2740 PRINT 52

2750 READ+ADLL9AD2

2760 PRINT Se6

2770 REAU P34 FHG

2780 GOTD 230

2790

2800 = NOW THAT ALL [NRPUT DATA HAS DEEN READ IMNe COMVERT
2810 = SILLIHENRYS TO HENRYS ANLD HICPOFARADS TO FARADS.
2820 » THIS wILL EASE COMPUTATICHS WHE I COMVERSIONS TO
2830 = 1'FEDANCES AND ADMITTANCES ARE REQUIRED

2840

2850 2400 C = C ®* 1,0E=-06

2860 CF = CF #» 1,0E=Q6

2870 LC = LC » 1,0E=03

2880 LL = LL » 1,0E=03

2890 LW = LA # l.0E-02

2900

2910 = CODE EXECUTED Y MGCE 1| OPECATIONM IS SEPERATED
2920 = FiUM THAT EXECUTED 2Y MOCDE ¢ OPERATION TO FACILITATE
2930 = EASY COMPREWENSION OF THE PRFOGRAM LOGIC

2940

2950 FREQ = 1500,00

2960 IF(MODE..tEel) GOTO 270

2970 D0 260 I[=14197

2930 FREG = FREG + 50C,C

2990 K = TwOPl # FREQ

3000 A = w * C

3010 IF(LCoMEeN Q) A = A=1aC/ (WaL()

3020 YINP = CMPLX(GCHA)

3030 vT = GNE / N

3040 IF(RLLGENeD.0eANDLLLEWLD,0) €OTO 25N

3050 . ZLOAD = CMPLX(RL WL L)

3060 ZWIND = CHPLX(REF(FREQ) swWhL W)

3070 YCOME = ONE # (ZLCAD + Z4I1D)

3080 vT = (YCOMB ® ZLCAD) /7 N

3090 YINP = YIUP « YCOME/ (5i*Y)
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3100
3110
3120
3130
3140
3150
3160
3170
3180
3150
3200
3210
3220
3230
32«0
3250
3260
3270
3280
3290
3300
3310
3320
3330
3340
3350
3360
3370
3380
3390
3400
3410
3420
3430
3440
3450
3460
3470
3430
3490
3500
3510
3520
3530
3540
3550
3560
3570
3580
3590
3600
3610

*

25"

260

279

280

299

CONTL LS
VTR(1)

VT2 T([al)
FTEPLT (e 2)
FHIBLT(T W)
PHLIPLT(142)
ADPLIT(T 1)
ANPLDT(+2)
PHZPLT (1)
PHZPLT(142)
CIAINTIWE
G0TQ 299

EXECUTE

CONTINUE
00 280 I1=14197
FREQ
a

A
IF(LC.hEOO.O
YILP

vT

YINP

VTR(I)
VTRPLT(141)
VIRPLT(142)
PHIPLT(IW1)
PHIPLT(I+2)
ADPLCT(I+1)
ADPLOT (142)
PH2PLT (1 e1)

O T I T T I T T T U T 2 T B TR TR )

PHZFLT([+2)
COKTINLE
tCW THA
HENRYS
FAKADS,
C = C * 14GE
CF = CF # 1,0E
LC = LC * 1,0E
LL = LL % 1,0E
Lw S Ly » 1.0E
tow BEG
WRITE (LUOUT 439
ARITE(LUGUT 444

. E 1S
ORGINAL PAG
os‘poon QUALITY

PAGE 7

FREC
DOF (Y1)
FRES

FHF (YIMP)

THE FOLLNWING CODE FOP MODE 2 OPERATION

FRECQ + 500,00
TWOP1 * FREC

W ® (CF « Q)

A s A=l,0/7(Wwe Q)
CMPLX{GF ¢ GCo2)
P/ (CHE« Uywy) #YIMP*CMPLX (REF (FREQ) sWHLW))
Mo VT * YINP
yT

FREG

C3F(VT)

FFREG

PHF(VT)

FREGQ

DRE(YINP)

FREG

FHF(YI\P)

T CALCULATIOMS ARE CCMPLETEs RECONVERT
TO MILLIMERYS AL FARADS TO AICRO-
THIS “ILL FASE USE® OPEFRATIOM.

06
Ce
03
03
03

It OUTPUT SECTINN OF THE PROGRAM,

YMCDE
) BASE
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ZPTRALSL OF POOR QUALITY PAGE 8

362C IFU T allel) WJRITHILUDITel AL

3630 IFIvInfeltal) JRITE(LLNUTGlG)FPL

3640 IF (Ll erued) HITE(LLEITSLY)CE

34650 IFCA0NE L a2) W AITOLI T 4 19)G7

3600 PRI TE (LUt UT 2200

3670 ARITE(LJCLT 23 b

3480 JRTTE(LulUuT 2000

3690 SRITZ(LLOUTZ 2T C

3700 WRITE(LUCUT 4 30)C

3710 WRITE(LJCLT31)06C

3720 WRITE (LUCUT 440)

3730 20 300 I=1,197

3740 ARITE(LUOUT gl )VTRPLT (191) oVTROLT (] 42) 2PHIPLT(142)

3750 & ADPLCT(12) 4PH2PLT(! +2)

3760 300 COMTYI WUE

3770 IF(LUQUTeNES6) PRINT w2 CUFILE

3780

3790 » SET ARGUMENTS FTR VTR PLOT AND CALL PLOTTING ROUTINE

3800

3810 I0 = D+ 1

3820 IYC = VTR WAGHITUCE 1IN CF¢

3830 ITI = *VOLTAGE TRAMSFER RATID*

3840 NYC = 19

3850 nTl = 22

3860 IFO =

3870 PRINT'CLCTTING VIR VS. FREQUENCY?

3880 CALL 2PLOTTUID «MP oMV OVTRPLT D IM oML IMoIXCoIVYCoITI eX0o

3890 & XL oX2oXSoIFO W NXC o IYCoNTTI «XYOaVTRLI «VTR2 o XYD)

3900

3910 = SET ARGUMENTS FCR VTR PHASE PLOT AND CALL PLOTTING ROUTINE

3920 = TO BUT COTH [8 5 PHASE ON TE SAME SHEET

3930

3940 1YC = 'PRASE AMGLE Iy DEGREES!

3950 MYC = 22

3960 IF3 = 2

3970 PRINTG'PLOTTING VIR PHASE VS, FIENUEICY?

3980 CALL ZPLOTT (IO WP oV aPHLPLT o MNDIMINIMGIXCoIYCoITI o XDy

3990 & XLaX2 XS IFD ot XCoiiYCaMT] o« XYNaPHL +PH24XYD)

4000

4010 » SET ARGUMENTS FNR IXPUT ADMITTANCE PLOT AND CALL

4020 #» FLOTTIvwG ROUTINE

4030

4040 IYC = *ILPUT ALMITTANRCE [~ 0B

4050 ITI = *INPUT ADMITTANCE VS. FEECUENCY!

«060 wv¥C = 22

4070 ETL = 30

4080 IFO =1

©090 PRIMT G *PLOTTING YINPUT VS. FREQUEINLY?

100 CALL ZFLOTT(ID NP oMV 4ADPLOT oMDIiiel'T I o IXCoIYCoITIoXO0o

4110 & KLaX29XSeIFOWNXCaNYCoNTI «XYOsADL «AD24XYD)

4120

4130 « SET AKGUMENTS FNR [°1PUT ADMITTANCE PHASE VS,
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ZPTRAMS]

4140
4150
4160
4170
©180
4190
4200
4210
4220
4230
€240
4250
%260
©270
4280
4290
4300
4310
4320
4330
4340
4350
4360
4370
4380
4390
4400
4410
4420
4430
4440
4450
4460
4470
4480
4490
4500
4510
4520
4530
4540
%550
4560
4570
4580
4590
4600
4610
4620
4630
4640
4650

”*

*

R B R B B B S 2 B Bk Ik A Bk R BE 2k b BE BE NE b BE B NE NE BE BE R B I B

YAy

ORIGINAL PAGE 1S “
OF POOR QUALITY

PAGE 9

FeESLENCY SULCT +°, CALL PLOTTING POULTIE

|

Y
BRI

G

1y

iy

<

r -

SRNSTE T SRRy S

! ’
PRICSTGIDLOTTI o YL T QHASE VS, FIEOURLCTY?
CALL ZRLUTT I 0V a2 T ot OIF o[ o IXColYC W ITI X0
& Nl oA e xS alF i dCa iYCai - TIaXYD4PHIsPH44XYD)

“Ck SEE IF Tha JSER #TSHFES TC EXECUTZ TYE PROGRAM AGAIN

PRINT 53
PRIMNT 1S
READICHAY

IF ( I“'KAY.EQ‘O)

5TopP

GOTe 100

DEFIMITION CF VASTAALES IM 'ZPTFANSI!

A
AOPLCT
Avl
w2
HASE
C

CF
DEG
FMAWE
FRED
nC

GF

s
IFC
1Tl
IxC
1YC
ICUT
ICKAY
ISTAT
LC

LL
LLOUT
Ly
el
WUDE
y
neME
NOIM
\lp
4Tl
xC

TECPGRAQY COMPLEX VARIAHLE

ARRAY 'TTH YI.PUT VS, FREQUENCY PLOT INFORMATION
LOSER LISIT OF CRDINMATE FOR YINPUT PLOT

UPPER L1417 OF QPDINATE FOR YI:iPUT PLOT

JASE FRES, FCR FREMUFICY DEPENDANT RESISTANCES
STR&Y CAPACITA'.CE

FEELER CapacCITanCE

CONVERSICN FAaCTOP FPCM RADIANS TO CEGREES

NA'E TS ZE wIVEM OUTPUT FILE

FRECUENCY ([N mERTZ)

CORE CCHDUCTANCE

FEECER CONDUCTAMCE

ICCATIFICATINN NUMSEP OF PLOT FILE

PLOTTZ® COvMTROL CODE

TITLE CF oLoT

ABCISSA LAREL FGRP 2LOT

ORLINATE LASEL FIR PLOT

YFILE LJY THAT “AME EXISTS* FLASG

'ValL JES ACCEPTABLE® PESPIMSE

STATUS ETURMED [Y SUBRNIUTINE 'OPENF?

CORE I"DUCTaNCE

LOALD TrOUCTANMCE

QUTPUT DEVICE CGRE

WILCTNG THMDUCTAHCE = REFERRED TO SECONDARY
COLUM DIMENSINN OF VTRPLTWPHLIPLTPH2PLT. OR ADPLOT
MODE GF NPERATICOMN (1 DR 2)

AUMEBER OF NEPE'L ANT VARIABLES TO BE PLOTTED
TURLS FATIN CF IDEAL TRANSFORMER

THE NAWE OF THIS PHOGRAM (FOR ERROR MESSAGES)
ROw CIMENSION OF VTOPLTWPHIPLT PH2PLTs OR ADPLOT
HUMBER OF DQINTS €t ABCISSA OF PLOT

HUMDER IF CHAPACTESS T4 ITI

NUMEER JOF CHARACTERS It IXC
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4660
“670
%630
%690
©700
4710
4720
4730
4740
4750
«760
4170
4780
4790
4800
4810
4820
4830
4§40
4350
860
4870
4880
4890
4900
4910
4920

R B B Bk Bk B JF B NS Nk Bb B BF Bb B Bk Bk B AP BE b BE N A

END

_ ORIGINAL PAGE 1S
OF POOR QUALITY

. \’C

W FILE
SelPLT
Taen T
2
pHZ
PHi3
P

2o

R

TP
TR
VIRPLT
vTR1
VTR2
X0
X1
X2
X3
XYO
xYD
YCCHR
ZLOAD
Zw~ 1 b

PAGE 10

WU TR OF CHARACTESS I 1YC
SUTEGT FieC v A €

BRbaY  [TH VTR Chass yS, FRENUEICY PLOT INFORMATION

AR <AY SITH YIAUT SmASE 2L0T [ FORTATION

LUt ROLIIT OF 0R2TVATE FOR VTR PHASE AIIGLE PLOT
UFFLES LIt IT CF CHRTINATE FOR VTR PHASE AMGLE PLOT
LOVER LT IT CF NLDINATE FOR YINPUT PHASE PLOT
UPPER LIMIT OF CRDIVGATE FOR YINPUT FYASE PLOT
LOAD v2S1STANCE

WINDLLS JESISTANCE (FREAUENCY DEPENDANT)
REFERAFD TG SECONLDARY WHEN IT IS EMTERED

TWC TIL..ES P

VOLTAGE TRAMNSFEP RATIOQ

VIR AAGITUDE VSe FREQUEACY PLOT INFGRMATION
LOWER LIMIT OF CPLINIATE FOR VTR PLOT

UPPER LIIT CF OPCIMATE FOR VTR PLOT

ABCISSA COCRDINATE OF ORIGIN FOR PLOT

FIRST VALUE ON ABCISSA OF PLOT

LAST VALUE OM ARCISSA OF PLOT

ABCISSA SCALE If. LW.ITS PER INCH

IRDIHATE COURDINATE CF ORIGIN FOR PLOT

CISTANCE IN INCHES TO JE SPANNED BY XY2eXYl
ADMITTAMCE OF LCAC & WINDING COMBINED

IMPENDAI.CE OF THE REFERFED LOAD

IMPEDA'ICE OF THE WINLDIMG = REFERRED TO SECONDARY
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ORIGINAL PAGE 18
OF POOR QUALITY

BRORRRRRRERRRRERRRRARRRRRAREIRRRRRECRRAAARRERRREIRNBRRRRRRRRRRRRRPRRR RPN RN

SUBRLIST 0408781 3:28 PM

BRRRRRRRRERRERRRRARRRRLRRRRRBRERRARARRAARPBR L AP BRRRR SRR R®ER RN R RN RPNRN AN

LIST CF SURRJUTINES

® NOT (INTENTICGALLY) COLTALIFD IN RGPUSTAY USER LIBRARY
ABCDEM COMPUTES SIAGOr AL FOR™ OF ABCD “ATRICES FOR LIME LENGTH X
ABCDEN COMPUTES MxM MATRIX FORY OF ABCD “ATPICFS FOR LIMNE LEMGTH X
ADBMPY CCHMPUTES SPECIAL MATRIX PRODUCT CzaxC#8 JHERE D IS DIAGCNAL
CCMMPY COMPUTES THE CCHMPLEX CPAIM AATRIX MULTIPLY
CDAPBC CoOMPUTES SPECIAL “ATRIX DPERATICM wWaXCeYDnZs XDWYD DIAGONAL
CHYPER COMPUYTES THE COMPLFX HYPE°P1LIC SINHCOSH OF COMPLEX® ARGUMENT
CMAMBC CNLPUTES SPECIAL “tATRIx OFENATIC Dst=Ra(
CMAPBC CCHMPUTES SPECIAL YATRIA OPERATION DzAeraC
CMDBAM PRINTS 02 WwFITES FUR 21A0GHNSIS & COMPLEX MATRIX I DBeAMNGLE FCRM
CMINRF COHPUTES Anl IMPROVES (RY FAQRDEEVA)  COMPLEX MATRIX IMVERSE
CMTABC COMPUTES COMPLEXL ~ATRIX “LLTIPLY CzAT<AMNSPNSE#BCOMNJUGATE
CMTADD COMPUTES “ATRIX ACD C=sAeS
CMTCMP  COMPARES AN IMPUT COMPLEX "ATRIX WITH STANDARD MATRIX
CMTCOP COMPUTES MATRIX CoOPY 03=A .TIH A AND B EACH SQUARE
CMTCPY CNHPUTES MONMSGUARE MATRIX COPY E=zA ANC 2EROES BORDER OF B8
CMTCRC INTERCHANGES TWO SPECIFIED PCWS AND CCLUMMS AFTER COPYING
CMTDWD COMPUTES SPECIAL MATQIX OFERATICMN Dw=iD#89#CDs ADCD DIAGONAL
CMTIDE PERFORMS CIAGNOSTIC CHECK OF “ATRIX FCOR IDEMTITY OR DIAGONAL
CMTIRC [IHTERCHANGES TwQ SPECIFIEC ROWS AD CLLULMNS IM PLACE
CMTMPT CNMPUTES MATRIX TRANSPOSE “ULTIPLY C=awPT
CMTMPY COMPUTES MATRIX SULTIPLY C=asR
CMTPOL PRINTS Or WRITES FOR CIAGHASIS A CC'PLEX MATRIX IN POLAR FORM
CMTPRT POIMTS OR WRITES FOR DIAGMZSIS A COMPLEX MATRIX
CMTRAN COMPUTES MATKIX TRANSPCSE OPERATICM B=AT AND Z2EROES BORDER OF 8
CMTSUB COMPUTES MATRIX SUBTRACT C=A=n
CMTTMP COMPUTES MATRIX TRANSPCSE YULTIPLY Cz3AT#8
CMTZRO ZEROES BOARDER OF NONSJUARE MATRIX A
CMVMPY CNMPUTES THE MATRIX=VECTOF “ULTIPLY WsA#y
CSYADJ FORCES EXACT SYMMETRY Ci & SPECIFIED i-XM MATRIX
CVDBAN PRINTS OR WRITES FOR CIAGIOSIS A CCMPLEX VECTOR IN DB=ANMGLE FORM
CVECMP CCMPARES AM IHPUT COMPLEX VECTNR wITH A STANDARD VECTOR
CVEPOL PRINTS OR WRITES FOR DIAGLNSIS A COMPLEX VECTOR IN POLAR FORM
CVEPRT PRINTS OR WRITES FOR DIAGHOSIS A COMPLEX VECTOR
CZYRED COMPUTES REDUCED Z2+Y HATRICES FOR Z2EPC POTENTIAL ASSUMPTIONS
DPUFRW SPECIAL ROUTINE FOR BEAD/ARITE OF FILE CPULIJK*
ERRSTP GEMNERAL STOF ROUTIME wITH 1AME AMD COCE CAPABILITY
ERRSTT GEHERAL STOP ROUTIME wITH 'IAME, COCE AND INTEGER QUTPUT
FILSTP PROVIDES FILE READ ERROR INENTIFICATICM AND ABORT
FORMFE PRODUCES A FORMFEED TG TERMINET 1200 »ITH SUITABLE Txm;NG DELAYS
LINEPU CHOMPUTES ALL PER UNMIT LEHGTH “ATRICES GIVEMN Z AND Y
MOPENF MNDIFIED OPENF PROCEDURE. PRIMARILY FOR RANHDOM BINARY FILES
NORTCT COMPUTES MORTON PARAMETER 1! RECURSION FORM
OPDPUF® FILE MAMAGER FOR OPENIMNG IASMAX DPULIJKM FILES (NOT IN LIBRARY)
OPNVOL CNAMPUTES FULL % VECTOR YOLTAGE FOR N1 CURRENTS EQUAL ZERO
OPTADM DETERMINES CPA AML VTR FOF ADMITTANCE WITH 1 OPEN TERMINALS
PROSEQ OETERMIMES "ODE PROCESSING SEDUENCEs LEVELS AND CONSISTANCY
QCALIB COMPUTES COEFFICIENTS FOR A SPLINED POLYNOMIAL FIT
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SUBRLIST

RVEPRT
THENCT
TRAMAD"
YADDEC
YADMIT
YADMNU
YREAL]
YTRAMT
YTRANP
ZPLOTM
ZPLOTT

PAGE 2

PRINTS OR AFITES FOR ClAGMNSIS A REAL VECTOR

CCHPUTES ThREMIVIN PARAMETER [ RECURSIOH FORM

CIMPUTES CISTRISUTION T2ANSFIRIER ADMITTANCE FRCM FILE TRAMFILE :
CECO*POSES 3X3 OR 4x~ AMALYTIC MATPIX INTO DISCRETE PHYSICAL ELEMENTS ¢
CHAPUTES THE AMALYTIC ADM ITTANCE ASSCCIATED WITH LUMPED ELEMENTS
CVERTS nx!: GROUNLDED TO “ielX'el “OHePEPFECT GROUNDED ADMITTANCE
TZ5TS PNMYSICAL REALIZAZILITY DF A SPECIFIED ADMITTANCE MATRIX
EAPANDS DISTRIBUTIIY TRAMSFAPIER SCALAR ADMITTANCE INTO MATRIX
COMPUTES DISTRISUTINN TRANSFORMER PRIARY DRIVING POIMT AUMITTANCE
SEMI GENERAL PURPOSE PLOTTING SUBPOUTINEed DEPE'IDANT VARIABLES
SFiIl GEMERAL OURPQSE PLATTIIG SUBPNUTINF=M DEPENDANT VARIABLES LONG x

ORIGINAL PAGE 1S
OF POOR QUAL ALITY




I S . p mesa mps e in o=

ORIGINAL PAGE IS
OF POOR QUALITY,

BARRRRRERRAIRARRRRAPLSARARENRARREAARERABAARRAPRFPLRRERRPIRRRRRARRRRRARTRNRANRAR

LIBRGENS 04/08/81 3:28 PM

QQ*”*‘**Q’QQQQ’Q*OQ’QQQQQQQQ SRRAPRLARABRBLI AR ARBGERRRRERARARNERRARNPRRARRNR

00108SSNROUTI(LE)

00208 :IDE TIRWRUSTAY 1 JRUSTAY
0030$:UTILITY

00408 :PRMFL :01 sR 4L +ReRUSTAYL/ECRMNFEQ]
00508 :PRMFL :02 4Pt ereRUSTAYL/ASCCENMDIL
00608 :PRMFLt034F 4L oreFUSTAYL/AD3IMPY DL
00708 :PRMFL 04 s% oL s~ eRUSTAYL/CLCAPXCY]
00B0S:PRMFL 0542 ,LsRePUSTAY1/CRYPERN]
00908 :PRMFL 20648 4L ePeRUSTAY]I/CAPECT]
Q1008 :PRMFL SO0T e gL oF dRUSTAYL/CHTALLO)
OL10S:PRMFL:08 43 4L sFeRUSTAYL/CNMTCOPDL
01208 :PRMFLI09 4R oL e/ eRUSTAYL/CH"TCRCN]
OL130S:PRMFLILNDWR JLoR«QUSTAYL/CMTIDEDL
01408:FILE:204X1S+10L
OLS508:FUTIL:0120¢ivCCRY/LF/ WHDLD/ 420/
01608 :FUTIL2024204:CCRY/LF/ HOLD/ 20/
0L708:FUTIL:036204+MCOCY/LF/oHGLD/ 420/
01808:FUTIL:06e20+4~COPY/LF/sHOLD/ 4267/
01908 :FUTIL05¢204¢%COPY/LF/4mDLD/ 429/
02008 :FUTIL:064202COPY/LF/ oHOLD/ 420/
02108:FUTIL:07420+MCOPY/LF/ oRGLDZ 420/
02208 :FUTIL:084204!'COPY/L1F/ +HOLD/ 420/
02308 :FUTIL:0942NCOFY/LF/ sHOLDZ 420/
02408 :FUTIL:10420¢CCPRY/LIF/

02508 :UTILITY
C2608:PRMEL 0L 4R oL yPeFUSTAYI/CMTIRCO]
02708 :PRMFL:02 ¢4 oFePRUSTAYL/CHT 'PYDL
02808 :PRMFL D3 4P 4L or «RUSTAY1/CH4TPOLOL
029CS:PRMFL 04 4R L sF 4RUSTAYL/CH4TPRTY]
03008 :PRMFL :05sR 4L +ReRUSTAY/CHMTRAIID]
03108:PRMFL:06eR 4L +F eRUSTAYL/CHTSLENL
03208 :PRIMFL:0T+RsL +ReRUSTAYL/CMTT PN
03308 :PRMFLI0B84R L eFeNUSTAYL1/CSYADJOL
03408 :PRMFL 09 4R 4L P eRUSTAY ] /CVEPLLDL
03S50S8:PRIAFL:LGeR oL ok eRUSTAYL/CVERRTOL
03608:FILE:2CG«x25+10L

03708 :FUTIL:01e20eMCCPY/1F/ oHTLD/ 20/
03808:FUTIL:02020eMCCPY/LIF/ JHOLD/ o201/
03908 :FUTIL:03420¢COPY/LF/ «HGLD/ 20/
064008 :FUTIL:04¢20¢MCCPY/LF/ «HCLD/ 020/
06108 :FUTIL:050204MCCPY/LIF/ oHOLD/ 020/
06208 :FUTIL:06+204¥COPY/LF/ 4HOLD/ 420/
0630S:FUTIL07+20¢MCUPY/LF/ ¢HCLD/ 420/
06608 :FUTIL:08420¢MCOPY/ZLIF/ oHCLD/ ¢20/
06508:FUTIL:09420+MCOPY/LF/ +HGLD/ 420/
06608 :FUTIL:10+204MCCPY/LF/
0670S:UTILITY
064803:PRMFL:0LlsR oL sReRUSTAYL1/C2YREDOIL
,069O$:PRHFL=02oPoL.R.RUSTAYI/EFRSTPOI
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08008 :PRMFL 103 4R oL oPeRUSTAYL/LIMNEPUDS
05108 PRMFL 104034 sReFUSTAYL/ZPLOTMOL
08208 :PRMFL:I0SsR4LRaRUSTAYL/C\DBAICL
08308 :PRMFL 06 R oL oF 4PUSTAY/PROSEND2
08403 :PRMPLI0T 42 4L arePUSTAYL/GVEPRTOL
05508 :PRMF_ 08~ el sr erUSTAYL/THE LTI
0S60S:PRFELING IR L eF 4 FUSTAYL/ERFRSTTOL
OSTOS:PRMFLILO W el oF dRUSTAYL/FILSTPOL
05808 :FILE:204X35¢1CL

05908 :FUTIL:01e20¢MCCRY/LF/eHOLD/ 020/
06008 :FUTIL:02420MCOPY/LF/WHCLN/420/
06L0S:FUTIL:034204: CCPY/LF/ WMCLD/ 42N/
06208 :FUTIL:064204i CURY/ZLF/ WHCLDZ7420/
06308 :FUTIL:0S542014COPY/LF/ oHOLD/ 42007
0608 :FUTILINE«20*COPY/LF/ oMILD /4207
06508 :FUTIL:074204"COFY/LF/ WHOLD/ 420/
06608:FUTILI084¢20+¢"'COPY/LF/ZWHALD/ 20/
06708 :FUTILIU9420¢COPRPY/LF/ 4HOLD/ 420/
N8OS :FUTIL:1CGe20+44COPY/LF/
0690S8:UTILITY
O700S:PRMFL 0L +RyLeReRUSTAYL/YADIMITOL
O7108:PRMFL :02+ReLeReRUSTAYL/CHTOLDOL
07208 :PRMFLI03 4R oL eRePUSTAY/CPUFANQ2
07308 :PRMFL 04 P oL oF oPUSTAYL/YTEANPQ
07408:PRIMFLIOS yR oL sRerlJSTAYL/CMTABCOL
O7S0S:PRMFLI06sReL ok e RUSTAY1/CCMNPYDL
07608:PRI FL:OT R LeR«RUSTAYL/CHYMPYDL
07708 :PRMFLI0O8 R4 L+PRerUSTAYL/YFEALIODL
Q7808 :PRUFLI09+ReLeheTUSTAYL/CIHIHRFOL
07908 :PRIFLILOsReLoFeSUSTAYL/YADMIUOL
0800S8:FILE:204X4S+10L
O8LO0S:FUTILIO0L a20 s CCPY/IF/ oHLLD/ 020/
08208:FUTIL202420¢1CCPY/LF/ W HOLD/ 420/
0830S:FUTIL:034204"CCPY/LF/anCLD/ 20/
08408 :FUTILIUG2N 4 COPY/ZLF/ om0OLD/ 4207
08508 :FUTIL:054204/1COPY/LF/ oHILN/Z 420/
08608:FUTIL:06420+4CCPRY/LF/ oHOLD/ 0207
08708:FUTILI074204MCCPY/IF/ WHOLN/ 420/
0880S:FUTIL:08420+MCOPY/L1F/ aMOLD/ 020/
08908 :FUTIL:09420¢4COPY/LF/ oHULD/ W20/
09008:FUTIL:I1Ne204'COPY/LF/
0Ql0%:UYILITY

09208:PRIFL:0LsReL exeRUSTAYL/CMHTCPYODL
0930S:PPMFL:I02+R WL sreRUSTAYL1/CMT2RO0!
09605 :PRAFLI03I 4R 4L+ USTAYL/CHTMPTY]
09508 :PRMFL VG s 4L oF oRUSTAYL/YTRAMTO2
09608 :PRMSL t08 4R L 1P «RUSTAYL/CMAN2COL
09708 :PRMFL :06 4R 4L +RRUSTAYL/TRANADDG
09803:PRMFL 0T 4R 4L 4P eRUSTAYL/YADDECHL
0990S:PRMFL:08R4LomsRUSTAYL1/0PNVOLOL
10008 :PRMFLI09em oL +P eRUSTAYL/CMDBANDL
10108 :PRMELILOWR4LsRQUSTAYL/IORTCTOL
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10208:FILE1204X55010L
LOIOSIFUTILIOL 200 1COPY/LIF/ WHCLD/ 020/

10608 FUTILI024204- CUPY/ZLIF/ WHALD/ 020/

10508 :FUTIL 034204 :CUPY/LF/ WHALD/ 420/
1060S:FUT]I 1064204 'CCPY/ZLF/oRILD/ 420/

10708 :FUTIL 0200 COPY/ZLF/ oabnLD/ 020/
LOBOS:FUTILI06204COPY/LF/ LD/ 42D/
L1O0GOS:FUTILINT 204 COPY/LF/ 4 LY/ V207
1100SFUTILI084204 COPY/LF/ odTLD/ 420/
LL1IOS:FUTILI09420+4 " COPY/LF/ WHGLD/ 020/

11208 :FUTIL 104204~ COPYZLF/

11308S:UTILITY
L10SIPRMFLIOLsR 4L ok eRUSTAYL/CHTCHPY]
L11SOB:PRMFLIV2 0 oL o e KUSTAYL/CVECHDN))

11608 :PRMF_IU3 4P 4L 2R o RUSTAY L/ W0CENFQL
LI70S:PRIFLIOG G Ly . RUSTAYL/ZPLOTTY)
LITLIS:PRMFALINS eI 4L oh o AULTAYL/DOFTADMOL
L1180SIFILI:204X6S5410L

11903 :FUTIL 01462042 COPY/LF/ 4t LD/ 002G/

12008 FUTIL:I024204"CCRY/LF/ oHL'.D/ 420/
12108:FUTIL:034204CCPY/LF/ 4HCLND/ 420/
L2L1SIFUTIL: 06420+ CUPY/LIF/ «HOLDZ 020/

12208 :FUTIL:354204 “CCPY/LF/

12308S:UTILITY

12608 FILE: 014 X1Re10L

125CS:FILE:024X2Re 100

12603 :FILE:03¢X3Rs10L

12708:FILE: 044 X4R 410U

12808:FILE:OS+XS5Rs10L

1290S:FILE:064X8R10L

13008:FILE:Q7eX7S417L
13105:FUT[;301vU7~Qw0/01QOTIvVCQPY/IF/OHOLP/-C7/
13208:FUTILIN24074P45D/026/ 45CaPY ZLF /7 oMILD/ 07/
13305:FUTIL:03007.RLL/330/cWC?FY/IF/aHOLD/oO7/
L3408 FUTILI06007 4RO/ 00/ o COPY/LF/4HOLD/ 407/
L3SOS:FUTIL 05407 erwD/0507 ¢MCOFY/LF /7 ormOLD/ 07/
1360SIFUTILIN64074CwT/06¢7+COPY/LIFY

13708 :PROGRAM::24AKL IR

13808 :FILE:R®oXR01CL

13908 :FILZ 1A X2D e 7R «MEWLIIRARY 4

14008 :ENHDJOB
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ABCDENSL 04/08/81 3:52 PM

ARARRBARRR MR IB RN R T I B & R E I 000D &% w N 036 T3 It T 090 40 36 6 3 90 90 3 3036 B 9

010##RUN 4= 3ABCDEMOL (OGO CORE=30K)

020 SUBRQUTIME ASCDEN(CLQZC!YQQSlSIQXQf.q”v

030 123 Ade3H s ADWBUCIWZUDAL)

040 * THIS SUBRCUTIIE COMPUTES THE AGC+BTeCNWDD

050 # COEFFFICIENT MATRICES FOR A ULTIFCR™ .M COMRUCTOR
060 = TRAHSIMISSION LIMC, IT [HPYTS THE EIARENVALUE VECTOR
070 » OLes THE CHARACTERISTIC [MPECANCE 2ZC AND ADMITTANCE
080 =» YO MATRICES (Il PHASE COtDUCTOR CORFDINATES) AND THE
0G() = VOLTACE MODAL MATRIX S AMD TS [HVERSE SI

100 COMPLEX D (1) s AM(11) 4Z%(V) JZERC WO E .

110 COVPLEX 2C{%q) ¢ A0 (4™) ¢CO14M) 4 S {1 4M) 4ST(MeM)
120 COMPLEX YC(*oM) ¢ROU 4 ") aD0(1H oM7) ¢SAL (M M)

130 DATA 2ERO/ (04 004) /oUiE/(LaeNq)/

140 IF(NaQToMICALL ERRSTP('ABCDE I 4O)

150 IF(XeriEe (Ge) )GOTI20C

160 » FCR Xx=0e A=D=1+ C=D=MNUulLL

170 0 100 I=loeN

180 DO 100 J=1N

190 AC(l+4)=2ERD

200 50l +J)=ZERO

210 CO(I+J)=ZERD

220 D0(]+J)=2ERQ

230 [IF(I«E«J)IGOTGILCO

240 AOQ(I+u)=OME

250 D0(I+J) =0ONE

260 100 CONTIIUE

270 RTTURN

260 200 CONTINULE

290 0O 300 I=le

300 300 CALL CHYPER(DL(I)®X T () AM(]))

319 CALL ADBMPY (S eAMeST oL el o¥)

320 CALL CHTRAMIAQIZO eMelia)

330 CALL ADSHPY (S4B MsSI eSA LN M)

340 CALL CMT I PY(SALaZ20+¢3Tslia daN o)

350 CALL CMT PY(YOeSAL1 eCUs et gMaid)

360 RETUR:

370 END

ORIGINAL PAGE IS
OF POOR QUALITY
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RRRRRRARR LRRRADARRLRPRRRERRCRERARARRALRRRARRRBRBRLARRRERBR RS R R RRPRLRRRD

ADBMPYSL

04/08/81 3:52 M

RRRRRRRLR A RN RAIRPUP AR BARRRRBRL IR RRERRRAR O AR ARARLRRURRRRARNERRERRRRRRRED

Q10##F U »23A05 ' BYCL(MCGCCORESIQOK)

020
031
0«0
0s0
060
070
080
090
100
110
120
130
140
150
160
170

L 2 k. R

100
200

SUBROUTIME AD3PY (AL s3+CaNyH)
THIS SUEROUTIMNE CCOMPUTES THE SPECIAL COMPLEX MATRIX PRODUCT
C2aanaS WHERE A 4E4C USE THE JPPER LEFT XM PARTITICMS OF
QESPECTIVE Mxv “ATRICES, D IS A CCMPLEX VECTOR QOF DIMENSIOM
M JF aHlCH THE LPPER M ELEMENTS REPPESEMT A DIAGCMAL MATRIX

COMBLEN AN o™) o2 ("4 ) 3C{Mai) o0 () 4 SUMWZERD

CATA ZEV/(0es0a)/

[F(MeSTe! ) CALL ERRSTE('2D3MPY Y, ])

CO 200 I=1eN

cC 200Q J=ln

SUM=ZEPC

OO0 100 K=len

SUM2SUMeA (T oK) RO (K) *E (K 4 J)

Ctled)asSu™

RETUR®

END
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ORIGIMAL. PAGE IS
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RRERRRRRRRARAARR PR FPEPRARBAERRRRRERRRARRAE CRBRRERBR AR RARARRRRELERBRRRRRRE

CCUMPYS1 N4/08/81 3:52 P™

RRRRRRERNSLRRRRERRLPRPERRERIRCLRRCPRE R AR P ERIRARRERCRRRLR RN RRRBRERRERR RN ®

QLlO®#RUN *=3CC“~PY21 (LOCOCORE=TIE)
0z0 SUBRZUTIL € CCMMPY (A1 A1 0C1oDLeA24T24C2+024¢A34B3+C340345AMMIDIANLL

030 » TAIS SUZROUTINE PERFQ2'S THE CCONPLEX CHAIN MATRIX MULTIPLY
040 = A3=A #2451 %C2 -
050 = O3=A|*cleb1l#C2

060 *° C3=(1#A2+D1%C2

070 * C3=CLleE2e0]1#02

080 * GHESE ZACH MATRIX IS SQUARE nNxXM A.D EACH CIMENSIONED MXM
090 » SA IS & SCRATCH ARRAY

100 10 FORMAT (YICENTITY C-=7K IM CCMMPYT)

110 COMBLEX L1 (Mgt) 431 ie") oCl( *e¥) ol 1l (" en)
120 COAPLEX A2 (3 gnt) o227 4™} o C2(% oM) 42 (o)
13C COMPLEX A3 (R g1) o7 " {*ia™ 1) oC3 (1 aM) 403 (" o)
140 COMPLEX SA{ 4N o JAZZERCOME

150 CHARACTER SuBwo

160 DATA ZERC/(CerUe) /9COME/ (Llaale) /7 +EPSI/1aE=6/45UB/ *CCHMPY
170 [FC143Ter ) CALL ERRSTP(SUS,0)

180 CALL CHTMr Y (ALsA24A3 0Nl 0'le®)

190 CALL CMTi'PY(B1eC24SAeNe l05ie")

200 CALL CrTADD(A3+SA A3 4%iel)

210 CALL CHTHPY(AL«B24B3silatinvoV)

220 CALL CHMTHMPY (BleD2eSAsMN e le™)

230 CALL CHTACD(23+5A 4836 e"")

240 CALL CHTHPY(CLeA24C3ellaiin to™)

250 CALL CHTHPY (D1 eC2eSA i ialait)

260 CALL CATACT(C393A+C30Me)

270 CALL TMT1PY(CLl9324D3eiverinnign)

280 CALL CiTHUREY (C1eD2eSAsteiniie?)

290 CALL CHMTACC(D34S5A4C24N")

300 [FUIDIAWECSQ)RETURN

310 = IF DESIRED CHECK ICENITY AT#D-(T#2=]
320 = FIRST FORM SA=zAT#D=(Tal

330 DG 200 I=1lenN

340 N0 200 o=zl

350 SUM=2ER0

360 DO 100D K=1eh

370 100 SUM=SUM+A3(Kel)#D3 (K o) =C3(Kel)RB3(¥ o])
380 200 SA(]ed)=SUM

390 » SA SHCULD SE DIAGOMNAL. COULD CaLL CMTIDE. WILL OPT FOR
400 * LOCAL CHECK FCR COMMUMICATIOMN COMVENIENCE
410 *» FIRST CHECK DIAGONALS

420 DO 300 Izl

430 300 IF(CABS(5A(141)) aGTLEPSIIGOTNGNO

440 * MEXT CHECK OFF DIAGOMAL ELEMENTS

450 XMAX=Q,

460 D0 400 I=]9Nel

470 DO 400 JsleleN

480 XSAMAX ] (CACS(SA(I4J) ) oCA3G(SA(JLI) )

490 IF(Xe3TaXI'AX) XMAX =X
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500 400 CONTINLE
510 [F(XalT4SPSI)IAETURM
520 600 COAMTINLE
530 WRITE(LUW10)
540 CALL CHTPRT(SAMeiteild)
550 CALL ERH3TE(SUB.1)
560 STOP
$70 EMD

PAGE 2




R BRRI R IR T TN T IR A 3 T TIP3 16T B I3 I 1 I IR I b R R R AR RN

CDAPBCSI

04s08/81 3:52 PM

RERBPRRRER + RARRRPE G R XXRRTRRRRSRE PR E RN AR R C I Gt BN 13RI BB RN RS tRRRRNR

010#¥RUM +33COAPSCTL (NCGD+CORE=30K)

029
030
040
050
062
or0
oso
090
i00
110
120
130
1«0
150
160
170
180
190
200
210
220
230
260

» %N

100

200

SUBRAUTLE COAPZRC(AD T «CaWailgrh)
THIS SueRaAUTINE CCYPUTES THE SPECIAL YATRIX OPERATION
NZAT+2l#C GHERE AL W80 ARE OIAGCMAL AND REPRESEMTED 8Y THE
UPPER . ELEMENTS OF WaVECTORS. 1+ AMD C ARE THE UPPER LEFT
NXMN O PASTITICOM OF GENERAL “XM “ATRICES, SEE RCR E=8A.
E«lbA+E=17A

COMPLEX (M att) o C(Ma™) dAD (M) o3 () aYI oYK
CALCULATE DIAGIMAL TER4WS (WHICK [.WOLVE AD)

IF(MNeGTov)CALL ERRSTP('CDAP3C' 1)

0100 I=leM

wl(lel)=2aD (1) 3D (1) ®C(IW])
MEXT CALCULATE 9JFF DIAGOMAL TER“S (wwICH DO NQT [“VOLVE AD)

MPLlsNe)

C0O 20C I=lsN=l

KeliPle]

YI=8D(1:

YK=8D (K)

OO 200 Jsl+len

L3NPlay

Alled)=Y[oC(]su)

WKL) 2YKAC (K Woi)

RETURN

END ORIGINAL PAGE 1S

OF POOR QUALTTY
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L2 22l 2 LA L Ed gt A ARl el o L2l ssa tl T2 STl ol d Ly

CHYPERSL Q4/08/81 3:53 pM

LIZ 223 R Bl R g A Rd A Rd s sledl o2l o222 X T 22Tl sy y ]

OLOR¥RUN #=3CHYIES] (1530 COREZ30K)

020 SUBRIUTI..F CHAYPER(Z+SINH+COSH)
030 * THIS SUwRIUUTIME COMPUTES THE COMPLEX HYPER3OLIC SINE AND
040 * CiSIne 2F COMPLEX ARGUMENT Z, THIS CCMPUTATIOMAL ARRAMGEMENT
050 = 4AS CAOSE:r FOR NUMERICAL CONSIDERATIONS
Q60 COMPLEX Z+S5i4+COSH
070 DATA i#LF/.S/oUNE/l./
080 A= TEAL(2)
090 YZA[Y4G(2)
10¢C UZEXP (X)
110 PCOSm=HALF® (U+CME/U)
120 RSINHZRCUSH#*TANH (X)
130 RSIN=SINLY)
140 RCOS=COS(Y)
150 ST iHSCMELUX(RSTINHRRCOS +RCOSHRRSI )
160 COSHCHPLA(RCGSH#*RCOS +RSINHMRSIM)
170 . KETURy
180 END
oauauun.luulltl
OF POOR QUALITY

2-11



[N

RRRRRRRBRERARDPERRERNTARRVLCARRLLAERRRERRLRRRNARRRABRRRRERRRERRDRRRNRRRRR

CMAMBCSI

Qw/08/81 3:53 PM

BRRBRRARR AR BRARR SR BRARLARPRRIRER IR CARRER N ERAREIRBPER R AR RRRRRBRARRRRRBRRRN

O10®RRUN®ZFCHINECI] (. IG0WCREE22)

020
030
040
0so0
Q60
oo
080
090
100
110
120
130
140
150
160
170
180
190
200

3 %58 % 5

100
200

SUSROUTT iE CavaClAsT aColialartader DI
THII SCIRAUTIYE CIOVIUTES THE SPEClAL COMPLEX MATRIX OPERATION
N2Rad®C L REPE EACH HATIX [S TIVELSIONED MDINXMDIM
AN mEZRE
IS LA™
1S LA
15 "X
D IS LXi
COMPLER w(MOTMal liI™M) o3 0 210 anT1 ) oCOual I aiiDIM) oD (NDIMWNDIM)
COMPLEX L. :
[FORAXO (e ol 000) o GToMCIMICRLL ESRSTT(YCAPHC sl ol oMaiN)
20 200 I=lvi
20 200 JsleY
SUMzA (1)
ZC 109 K=l -
SUMzSL a2 (L ok) #C (K0 y)
(1 eg)=SUM
RETURN
END

Y 4 3

VRIGINAL PAGE IS
OF POOR QUALITY
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..Q**QQ*QQ*Q***QQ‘#Q*Q%QQ**QQQ*##.QQ*Q’Q*QQ****QQQQQQ’Q**QO’.*QQ’.Q’QQ’.

CMAPBCSL

Q6/08/81 3:53 PM

Q’**QC**Q*'Q’Q#Q**QQQQ*QQQQ’*i*Q*QQQQQ*QQ#Q‘Q#ﬁ’*””"Q*Q**Q‘QQQQ*Q*.Q’

010*#RUN®=;CHMAPSCTL (NOGC«CORE=30X)

020
03cC
0«0
0s0
060
070
080
090
100
110
120
130
140
150
160
170
180
190
200

* % % B¥

100
200

SUHROUTIE CUAPSCIAT «Cedaloite 4o IM)
TW[S SUBROUTLINE CCHPHITES THE SPECIAL COMPLEX “ATRIX OPERATION
Vshernl WHERE EACH HATR[Xx IS DI™E SIOMEDN HOIMXNDIM
AD wHERE
A IS CXn
219 LK
C IS X
IS X
COMPLEX AUDINemDIM) o3 0 DI DT " oC iR aniDIN) 4D (ND MMV IY)
COMPLEX SUM
TF(YAXO (Lai* o) «GT i CI™ICALL ERRSTT(ICHAPACY s 1ol oitoN)
oJ 200 Islsl
£0O 200 J=lM
SUMzA (Tl WD)
00 100 X3l
SUMSSUMeR ([ oK) #C (K 0 J)
StleJ)=SUl
RETUR!. -
€0

<13



I e T

ORIGINAL PAGE 13
OF POOR QUALITY

RBRRRRPRN
» RRRRAARERRRBRRRTRRRRRI DR DT A I I T I 190195 903 40 9 2090 9 4 3 90 2 20 9 90 0 1 40 0 R

CMOBANSL

Q4/08/81 3:53 PM

*Q#***.Q*‘**“‘Q*&iQC*Q*Q*QQ**fQ**OQ{QQ**QO*Q#O#“Q’Qf4;Q§*Q§*#’Q*QQ****”

OLO#¥RUN +=23CHB3AF J1(MN0GO(CCRE=3NK)

020
030
040
0s0
060
070
080
090
100
110
120

> % » 2

130 .

1«0
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290

11
12

150

190

200

SUS:?gT;ZE.C“DEAF(A.N.*.JN.LU.HKAPEA)

T URRCUTINE PRIYITS OR WRITES FOR CIAGMOSTIC PURPOS

THE ELE™ENTS OF A SQUAR IMP «ATR . e
LuetdeC6 FOR PRI{:LT € COFPLEX HATRIXIN POLAR 08 FCRM
LJe .Ealen FOR wRITE T

FORMAT (8FQ,2) LTE 7O FILE

FORMAT (* )

TCMOLEY AlireM) «2

NDIENSIC. wXAREA ()

?ﬁra 255/57.29578/o*ZEHG/0./
_n“. T..’l.Ok.(“*'l fT r‘i'

59 200 lepon ) o GTelia) CALL ERRSTR{'CHTPOL' 1)

D0 190 J=1le"

2=A(1+y)

AMPsCAES (2)

[F(AMP LELRZERDC)IGOTOLSO

LB=220.#,LCCLO(AP)

AKAREA (J) =2D8

WwKAREA (Je!) 2DEGRATAY2 (AT p

0T0: 50 TAMS(ATMAG(Z) oA EAL(Z))

wKAREA (J)==5999,99

LKADEA(J¢H)=RZE;O

CONTINUE

ARITE(LLoL1) (WKAREA(J) ad=]4N)

WRITE(LUWLL) (MKAREA(U*M) od2l o)

SJRITE(LUWL2)

PETULR"

END

2-14
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CMINRFS1

ORIGINAL F
OF POOR QUALITY 04/08/81 3154 PM

RRRARRERAR LORRRRAX P PR U ARCANRPEES R OREReRLen BERPRBBPIRPLCRRRRRIRERBERRRRRRERDN

010##¥RUIl *+23C] FF1 UGS CIRT=2ION)

020
030
040
050
060
.70
080
090
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410

* 3%

100

150

175

200
250

300

SUBRAUT] iE CUMINRF (A4S 415424543 ¢riat oWV APEA WIIRUM)
THIS SUIRCUTIME FIFST Coi'OUTES A ESTIMATE OF
AM IVEFSE CF MATRIX 4 USI1IG LIRRAPY ROUTIME CHTINV,
[F Snl oGT .0 THEN Nkut [TFRATIO..S US! 3 FADDEEVA'S METHOD
ARE USELT TC 1“PROVE THE ESTIMATE. 0[OOUILE SBUFFERIMG
TECiw.I7LE IS USEC TO SAVE CCPY PRCCENLRE.,
COVMPLEX A(M o) oSAL(Me 11 aSA2(1a1) 9SA3(* o) «TWO
SATA T.C2/(2esde)/
[FLIF=0Q
CALL CMTCCF (AsSAL M)
CALL CMTI . .V(SAletiaMoMoaWKARER)
IFINRJoECeD)GOTI250
D0 200 “RUNZ] «MRPUN
IFCIFLIF,EQ41)GCTOLSC
AT THIS POIMT SAL COMTAIMS CURPE'IT ESTIMATE C€ AJMVERSE
CALL CMTPY(A¢SileSa2eiieleMeii)
00 100 I=slenN
SA2(141)3TuC=SAZ (1)
£O 100 uslet.
IF(IQNE.J)SAﬂ(IQJ)=-SA2(IQJ)
CALL CTHPY (SALe5A2+45A3 ¢ latialio™)
[FLIP=1 :
AT THYIS POINT SA3 COLTALI'S CURREMT ESTIMATE OF AINVERSE
¢0T2200
cCoONTINUE
AT ThIS SC1.T 943 L3%TAINS CUPRE!IT FSTI1ATE QF AINVERSE
CALL €T  rY (AesSAISkr24i e e
O 178 I=1e
SA2(lel)=2TulaSAl(le])
DO 175 Jslev
[F(leni€eJd)SA2(T4u)zaSa2(] W)
CALL CUTPY(Sa3¢5424SA1 e laliniier)
IFLIP=0Q
AT THIS FCIAT SAL CILTAINS THE CUSRE'IT ESTI™ATE QOF AINVERSE
COMTINUE
PRINT ¢0CCt PLETED RU', ITERATICHS?
IFUIFLIPEReC)ICALL CUTCUP (SAL Al
IFCIFLIPLENGLICALL CANTCOP(SAT JAsiNeM)
RETURN
END
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BPRRRRRNARRARRRPARSARARERRRIRRRIARPRRPRRRRSRPARERERDRORARRRARRRAARRRRRRPRRRRRD

CMTABCS1

0«s08/81 31564 PM

RRBPRRARRCARERRIRARARASR RS SRAREARBPRRNRIBRERAIRARBRRERNRRERRARARRIRRNR LA RNRN

010##RUM #z3CrTArCo1 (" CCICIRESION)

020
030
040
0s0
060
070
080
090
100
110
120
130
140
150
160
170
180
190
200

L B B BN BF BF

100

SULRTUTI .2 C TREC (Aol sCal oMy L oMC IV
TYIS SLEROLTIME FEFRFCPHS THE COMPLEX TRANSPQSE
BCOMJLIATE “ATRIX “MULTIPLY C2ATRA' SPOSE«BCHNIJUGATE WITH
EAC- TIVE.LSISHLEDS WLl % D14 AND .hERE

A 18 Xe
18 X .
C 1% X

CCMPLEX AGIDIwar ZIM ) e300 DI ) oCUNDTI e 1D1*) « SUM+2ERO» TEMP
BATA 28%)/(Vesfe)/

IFCOAXD (Lo oti) 0T MDD CALL ERRSTP(CHTARC 1)

09 202 [=lstL

nn 200 Jyslo

SUM3ZERC

V0 100 K=]le”

TEMP=3 (K 4 9) :
SUMSSUes(Kel) #CIPLX (REAL (TEMP) swA[“AG(TEYP))

200 C(led)=do

RETURY
o I

- e ——
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RRRRRRRRARCARRPRRER AR RRLRARLRRRCANARENAARRCRRARNREFRRRPCARRAIRRRINARRRNRSRR RN

CMTADDS1 04/08/81 3:54 PM

RRRRARBRLARAVRRRANARRRPREANRREIRRLRRRIRAA RN PRPTRRRCTRRRNRLRARRARRRRRERAOGRRN

OLO®¥RUN #23C¥TaD0N] (HCTDLCORERIOX)
020 SUBRCUTIME CMTACD (AsE eCariat)

030 » THI5 SUERCUTINE PEFFCR 1S THE COMPLEX **ATRIX ADD
0640 * Cader LUSING THE UPPES LEFT NX' PARTITION OF M4ATRICES
080 » AsB¢C «HICH ARE EACH ]1EM310 MXN

060 » NOTE THIS RCUTIME CAa:. 3€ DOAME 1M OLACE. IE AzAeR
070 SAPLEX A(Mat)ab(aw) oC (VoY)

080 [FINSQT ) CALL ERRSTR('CITACDY 1)

090 €O 100 I=slen .

100 GO 100 Jszlen

110 100 Ctleddza(lod)eB(lod)

120 RETUR:,

130 END

217
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RRARRARERRERERREARPRBARBARBRRRRCRRSIRARARN L, LR CRERRRERURTDRRRRENBRE 2N GNtRd

CMTCrMESL

0«/08/81 3:%4 DK

BRRRBRAERD+ARRYPLASRERRNBRRIRBRRELRRIRARLRCAPR AR UVPLSRBPRRRRRRRRISRRRPEBRRRER

010»#RUN 2 3CMTIURIL 1 CAR0CCE230K)

020
030
040
oen
060
07¢C
0eo
090
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
«00
10
420
430
440
450
60
470
480
490

> %2>

1¢
12

200

210
220

300

SUMRCUTIE CHTC P (AR eS21, 0 ICI "8I
THIS SUzRCUTIIE CAMPARES atl IMPUT CCAPLEX SOUARE MATRIX A
w]Tm &8 SEFERE! CT CLIPLEX “\TRIX R WHOSE ELEMEIT MUMERICAL
VALUES AKE ESTASLISHED 3Y THE INITIAL EXECUTION OF THIS
SUBR2ITLE

FOR AT (0 V)

?:'jR..AT(EFISUQ)

FURHAT (2439F15.6)

COCILEN ZEPNGTEVP

COMPLEX 2D IMeltNIM ) aRIDIMGIDT 1 oSAL DT 1 ID )

LVATR IFLAG/C/ aMZEPC /L o/ s 2ERD/ (NDevide) /

IF(IFLAGLEQ.1ISOTI20L

CALL CHTCLP AR HGMDTM)

[FLAQ=]

IF(MeELe .l )GOTO200

CALL CHTZRO(R NGl IM)

CaTILUE

All=R22ZFC

X[ UsRZERD

0 220 I=zlan

00 220 Jsl i

XZCABS(R(T+d))

[FIX,S2,P2ERO)IGOTR210

TEMP=(A([ed) =R (]ad)) /X

SAL(l+J)=TEMNP

x2CA2S(TE>P)

[F(] eENeJeAD e XoaaTeXITIXI 15X

[F(laldEeJeAND aXoQT Xl JIXTIU=X

GO0T0220

SAl(1eJ)=ZERD

CONTLLLE

CALL FORvFE

FRINT W ID=',1D

PRI T 'FERTURAED MATRIX!

CALL CHTPET (A« leiDItieDb)

PRINT 10

PRI T4 'RIFEQENCE ATRIX?

CALL CHTPRT (R e iaNDIt 408)

PRIMNT 1C

PRIMT ' MORMAL_IZED DIFFEPENCE MATRIX!

PRINT 10

DO 3CO I=1+%

FRIMT 114( REAL(SAL(IeJ)) qdsleM?

PRINT 114(AIMAGISAL(]ed) ) od=1,M)

PRINT 10 -

PRINT 12,9MAXIMUM NORMALIZED OF DIAGONAL OIFFERENCE=! ¢XII

PRINT 124'MAXTMUM NORMALIZED OFF OIAGONAL DIFFERENCES® 4X1J

CALL FORMFE
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500
510

RETUR
END
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L a i s s A s ad S Al S sl Tl TT TTRY LYY WE TR RRT L TP TP AP YPIIGe-I gr ey

CMTCOPS1

0«/08/81 3154 PM

RRBPRRRRRPLRRR BRI DRI R BRI DRI 50 T1T0 50 090 90 9 9090 90 90 30 96 26 90 040 30 30 9 90 90 70 90 90 30 20 96

O0LO*¥RUN *23CMTCOPCL (N0GOCORE=30K)

020
030
0«0
050
1-13]
070
080
090
100
110

»

100

SUBROUTINE CHMTCOP (AWB WNo™)
THIS SUERCUTINE PERFORMS THE COPY FUNCTINN BzA FOR THE
UPPER LEFT wXi PARTITION OF “XM A AND 5.

COMPLEX A(MgA) 4B (MleMm)

IF(NGGT ) CALL EIRSTP('CMTCOPY 1)

DO 10O Il

CO 100 J=lw&

C(leddsA({led)

END

\NAL PAGE 13
OF POOR QUALITY
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RRRRBPPBRRRRRRRERRRRERERRPRRRRRERRRRNRERBRURRRPRERRRERRRRRRRR IR RRRRR RN

CMTCPYSI

04/08/81 3:5¢ PM

RRERERRARRRARLRRLRNRRRR IR ERARPR P RARRRLRRRRESRR S R RERARRRRRERRRRRRRARRRBERRN

OLO®aRUIN #23CHTCPYNL(LCGUCCRES30K)

020
030
060
050
N6l
070
080
090
100
110
120
130
160
150
160

*
»*
L

100
200

SUBRIUTIIE CHTCRY (AWBoiteieNCIM)
THIS SURROUTIHFE COPIES a INTO & [E B=za AND ALSO
LERCES THE UNUSED BORCZN ELEMEMTS OF B
EACH “ATRIX IS DIMENSIONED MDIMXNDIM,
COMPLEX AGDIMeNDIM) «B(MDIMNDIY)
[FCiaG T ' \DIMa0ReMeQGT«NDIMICALL ERRSTP('CMTCRY?*,1)
CC CCO I=leiCIN
20 200 u=1eND[M
IF(I.GT'M.OR.J.GT.N)GOTOIOO
B(leu)2A(I4J)
GOT0200
B(IeJ)3(0es0,)
CONTINUE
RETURN

. END

ORIGINAL PAGE IS
OF POOR QUALITY
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RRRERBERPPRRRARR AR AR RARARAPERRRARRPRERARRLCRRR L RERRERRRRBRAERRRRRERRRRRRR RN

CMTCRCS1 04/08/81 3:154 PM

ARARRRRRERAIRRRARPERERRARARARLIRLRRLRLRRBR NP RRRRERRARRESRERRPARRRRRR s SRR ERRRRS

010*eRUl +=23CHTCRCOL CIOS0+CORE=30K )
020 SUBRJUTIVE CHTCRC{A R ek ol sNs o)

030 » THls SUAROUTINE CCPIES THE UPPER LEFT PARTITION OF COMPLEX
060 » MATRIA A TC 3 «ITh THE K AND L RCOWS AND COLUMMS INTERCHANGED
0s0 » SOTE x (LEaMeAND el oelbEoMeAND e NoLE oM

080 = NOTE CALLS SUERQUTINES CMTCOP AMD CMTIRC

n7o COMPLEX A("MaM) 43 (o)

080 IF{CeGTaiiaO0RLeGTliaCPRNeGT M)CALL ERRSTP({'CMTCRC*V 1)

0990 CALL CITCOP (A 4B aiteM) -
160 CALL CHTIRC(D WK o alMyM)

110 RETURL

120 END -
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PRRRARVRNNRLGVERVEIRANNRGRNVVVRVCLCRRRRR S RARVLERCRRRDRRNARNROROAV GO ROAORON

CMTOWDS

04s08/81 3:5« BM

BRVPEVRAND L2 ARAREARIPRARNRNVRURCEPRNVERARBRRI R RARGARRRVBRB AR PRV LRBIRNLORANES

D1ORRRUN »23C T2 I3 (0 CGACURERYION)

Q20
030
Vel
0s0
WY
070
Q80
390
10u
110
120
130
140
150
162
1710
180

» 5 59 95

10C

SUBICUTTI L CMTOaN(AL AW sl e dwa N o)
THlS SURRELTIVNE COVRUTES THE SPECIAL COMPLEX MATRIX
RIZOUCT CusmalefuelCh ww=ERE AR 2M0 CD ARE DIAGONAL
MATIICES REPRESEMNTED 1Y N YECTER PARTITION OF AN
A VECTAR AND (w A [ By ARE THE MNepy UPPER LFT
PARTITILNMS CF veN NMATRICESe THE VY=t ROWS AND COLUMNS
IF TRE CLTPUT MATAIX 2w ARE 2ERQ TILLEC,

CO'A03a WU WBN T 1 oCR U o0 (W) W 2ERD

JATA ZEI (Ce e}/

IF(eaTe NCALL EIISTRLCHTDWD W 1)

U LGS l=len

DS 100 Jmlem

IRl alEel Y aANDatdob e} )Mt eyl sAC (I RN (14 J) RCD L)

IFLI]eQT4ia) dCRe (L aGT )10l oy 2ERE

CINTINLE

QETLURN

ENO

2-23
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BRVRRNARRTARNRRRRRNRRRRRRAR R AR ARRRL IR ER VR L BRPARCRERRRRA RN RN RRAR R RRRRROR

CMTIDESI

Qas08/81 3188 PM,

RRRRRRRRNRRNAR R RRRRRRRRRAR R EGRNBRANVRECEGAAR PR ORGP R L RR RO VAR RN RLRERPRRRRRR

010¢sFUN #=iCMTIDEOL (NOGO+{ORERINN)

020
030
Qe
050
Qs
070
oan
o9u
100
10
12V
130
140
150
160
170
180
190
200
210
220
230
260
250
260
2N
280
290
300
310
320
330
340
3%0
380
370
3go
390
400
«l0
420
4«30
4«40

& 5 5 5 9 5% 8

»

10

100

200

300

«Q0C

SO0

600

SUBROUTINE CMTICE (AWM JIINEsIDIA WY
THIS SUBRQUTINE PESF(NDMS 4 CHECK T2 SEE IF THWE yPPER
LEFT NXN PARTITION JF THE i COMELEX MATRIX & 1§
DIAGONAL OR I[CETITY, TuE CONTRIL PAINMETERS ARE
[IDEEQeD PERFIR™ D1a30.ial TRECK
[IDENELO PERFC>vaINETITY (CWe(e
LUEQe08 FIR CIAGMUSTIC P2RINT
LUSNESO8 FCR DIAGHOSTIC wEITE To FILE
IF TESTS ARE NEGATIVE THE * SUSROLUTINE CHTPRT [S CALLED
AND STOPS BY CALL T ERQSTP
FORMAT (YXMAX IN CUTIDE='4|PElesT)
COMPLEX A(MoM) sOMNE+2
DATA EPSI/1aE=b/«CrE/(1e00a)/+RZERV/0a/RINE/ LW/
DATA EPST/leE=e/sXLAR/1,,Es/
IFINJOTMICALL ERRSTF{'CMTICE® W)}
XMINZRQNE
[FIIIDELEQeC)GIOTO200
CHECK DIAGONAL ELEMENTS FOR W ITY FOR IDESTITY CHECK
DO 100 IszleN
IF(CABSIAL] 41)=CNE) 4QTLEPSIIGOTR0 20
GOTNeD0
IN JRDER TO SAVE COREs FUWD SU™ALLEST DlAGONAL ELEMENT MAGNITUDE
XMINEXLAR
DO 300 I=]l N
XsCARS(A(]INM
IF (oL ToXMIN) XM NEX
NOw COMPARE UFF C1AAON AL CLEMENTS FCR EITWER CASE
XVIN=RCMNE FCOW OIDENTITY CHECK
XMIN=SMALLEST DIAGIMAL CLEMENMT "AGIIITUDE FOR DIAGONAL CHECK
CONTINUE
XMAX2R2ERO
DO S00 I=alwN=]
D0 SLUC J=lelai
ABA AY LICABS AL D)) o CARS(A (I ) ) 2XM Y
1F ()\QUTQ"“AX) xtaxsx
CONTIwUE
[FCICIAeEeDI WO ITE(LUCLIDIXNAX
IFIAMIXLUTLEPSTH GO T 2000
FETUS!.
CALL CHTPRT (ANt LY)
BRIFTVIXIAX M CVTIDE=® W XMAYX
RETIRY
chd
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CMTIRCSL

Nes08/81 3:55 PM

RRARRRARRE2RRRSR GG RPN RBIRR LSRR ERRE RSB RARER SRS RERRCRERRRRREREPRRSRARND

OLO##RUN »23CHTIRC2L(NCGOLCLPE=3CK)

020
030
040
050 =
060
070
080 *
090
100
110
120
130 »
140
150
160
170
180
190

» ¥

e

100

200

SUBROUTI E CMTIRC(AIK s« tod)
THIS SURROUTINE [.TEFCHAMGES THE X AND L COLUMNS AND ROWS OF
COMPLEN MATRIX A " ITH LelFeMeAlUer eblEatie
MATE TRE CRERATION IS OnME I FLACES IZ A TO A

COMPLEX A{bigM) oC

IF(-‘A:.GT.,“-.G;.L.\‘JT.P'.:Q.K.GT.“)CALL ERCSTP(.C.‘."TINT"I)
INTERCHANGE ROUS

S0 10D J=loe',

CsA (K y)

Al od)=t(Led)

KlLeJ) =C
[MTERCHANGE CCOLUMMNS

U0 200 I=sloeN

C=A (k)

AlleK)=A(T ) -

A(IOL)=C

FETURN

b

ORIGINAL PAGE IS
OF POOR QUALITY
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i K
e ey e B AN

RRRARRAAREARRR PSP SRRERABRRRRE RSB RS R G SR OB RIF RS RSG50 8RR RN
CMTHPTSIL

BRBBRRERREERRRARBPRARAARPAALRRARRARFERPRERRPIRSRBLAERRARRTRRRRRRPRNRRBRRR

O10%¥RUM »=3CMTMPTIL(1.CRQCORE=ZIOK)

020
0130
040
050
060
070
080
090
100
110
120
130
140
150
160
170
180

*%* ¥ x»

100
200

N4/08/81 3:5% PM

SUZRQUTI..E CHT-PT(AE«ColioMo [4MLT")
THIS SUBRQUTI WE PEZIRFCPMS THE COAPLEX MATRIX TRANSPOSE
MULTIPLY C=A#8T w[TH ZACR JIMEMSIOAED MDIMXMDI™M AND WHERE

A IS XL
g [S f.Xu
c 15 Ly

SCOWPLEX ANDIM W LDIM) 920 O aiDI ) #oC(PTT2eDIA) 4SUMGZERD
DATA ZER{/(0aslW)/
[F (i eCTe. .LI*)CALL FERSTR(ICHTHPT 1)
20 200 =1t -
cC 200 Js=lo,
SUM=ZERD
DC 100 K=1lsi
SUM=SUneA (] oK) %5 (J oK)
CllvJ)=5um

RETURN %
END i
ORIGINAL Pﬁﬁ\g
oF POO
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RBRRRRRRRRRRRRR AR RRRRERAARRRIRARARERARIRAERARPARRRAARRPERNRRRARRRERRNRTRRRRND

CMTMPYS1 0«/08/81 3:55 PM

RRRPRRRARARSRRNRRARPLARCRRAREARRRLPER AN IPRBIEPIRIRAREIRPRREPRRARRRDPRRRRACRORN

QLO®&RUN *33CHTUEYD L (P CGQWCoORE23IUN)

020
030
040
0s0
060
070
080
090
100
110
120
130
140
150
160
170
180

> » 55

SUERCUTII.E CVTvEY (melioCaol oluntibl Y)
TUlS SUERCUTIE PERFR'S THE CC''PLEX "ATRIX wyULTIPLY
Czae3 [ [Tw E&C™ CIMELSIED HSIX. DI AMD WHERE
a4 1S LA
£ 18 X5,
C S L'\ -
COVPLIX 302D Pl DI 20NVl D ) oC U D] DY) W SUMGZERD
LATA ZER /(0 eeg)
IFCAXCle ) o T I ™M1 C L EPRSTE(*CMTHPY ', 1)
20 2CC =1L
oC 200 Jd=lae'
SUMSZEFRD
NO 1CQ (=l
160 SUMSSUHMeA (] oK) #=(KvJ)
200 C([+J)=SuUt
RETURM
eND
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QQQQQQ'.Q*Q.Qi"".""ﬁ"t'.QQQQQQQOQQQQ’OQQQQQQQQQ"Q*QQQQQ'QQQ.Q’.."

CaTROLSIL

04/08/81 3:56 PM

(2122211222222} LA RS AR A AL AL A ddl I YTY LY YT Y TRY YW EEY TIPS

OLO®®RUN *=3CMTAQLTL (0G0 CORE=ZIUK)

020
030
TN
050
060
070
080
090
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260

% %%

11

-
(3

13

100

200

SU'JQOUTIE Cn"TpCL (Molia™alla QLUQWKA;E;)
THIS SLERNUTIME PRIMNTS QR WPITES FOP DIAGNOSTIC PURPOSES
THE ELEYENTS OF A SQUARE COMPLEX GATRIX IMN POLAR FCORM
LUeE2e06 FCR PRINT
LUe ' Eol b6 FOUR WRITE TI FILE
NOTE IF 'eGTe@ PRCIAZLY BEST TC PECUCE 15 FIELD WIDTH
FORMAT (1PRELS,T)
FORMAT (v #)
FORMAT (GF15,7)
COMPLEX V(MeM) a2
DIVENSIOCN whAREA (fow)
DATA JEG/57.29578/
IF (N.GT.:".CR. (Neisv) QGTQN'.V)CALL EFRSTp ( .CMrpOL' ol)
oC 200 I=len
CO 100 us=lain
2=A (1)
Xz REAL (2)
YSATMAG(2)
wKAREA (J)2CARS(2)
WKAREA (JoN) 2DEGRATANL2(Y o X)
WRITE(LUWLL) (WKAREA(J) 4u=148)
LRITE(LU.I3)(w(AREA(J‘W)vJ:loh)
WRITE(LUWLR)
RETURN
END

GE 1S
\GINAL PA
OF POOR QUALITY
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(YT eI 2T 2122 L 22 12 ] 090*’*00*00.9’9“00009#1 [T YTYTIY T2 22X LY XL L LA LD 2 L 2 g

CMTPRTS1 N6/08/81 3:%56 PM

RRRRRRRRR 2R RERRR R RRRRRPRRLRAR PRI RLR S CRRERS RRRPARPRARARRERRRAARARRRRROOR

OLO®MRUN +=3CUMTPATOL (1.0G0.CORE=30K)
020 SUSROUTIE CMTPRT (Astisinelll)

030 THIS SUEROUTIHE PFI:TS OR WRITES FOR DIAGNOSTIC PUPPOSES
Qe » THE ELE'.ENTS OF A SQUARE COMPLEX “ATRIX IN RECTANGULAKR FORM
080 » LUeET <06 FOR PRILT

060 » LU "EeCTob FIOR WRITE T FILE

070 » NOTE [F HaGTeb PRUMAGLY REST TC FEDUCE 15 FIELD WIDTH

0890 11 FORMAT(1PBELS.7)

090 12 FORMAT(* )

100 CCPLEX A (MoM) R
110 [F(MNeGTo)CALL ERRSTE('CHTRPRT W 1)

120 LO 100 Izl

130 ARITE(LUCLIL) ( REALGA(T 0U) ) euslatt)

140 WPITE(LUWLIL) (AIMAGIA (T 0d) ) 0od31lof)

150 100 WRITE(LUW12)

160 RETURN

170 EHD
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RERARARRARARARAIRARRIARRAAARRRRRRARRRRRARAANRERERBRARRRBRRRR SRR A RPRRRRERNS

CMTRANS )

FRE WS BEANRES el - L e s e e

04/08/81 3:%56 PM

RARRRARAREBRRERLFPRFRRRAIRRABLRRERERRBARPRCBBBRPARABRABRARBRRRRABRRERIRRRROS

OL0A#RUN #23CMTI4001 (110G0.CORE=30K)

020
030
040
050
Q&0
070
080
090
100
110
120
130
140
150
160
170
180

L 2R B BE B 4

100
200

SUZRZUTINE CHMTRAN(AsD o s 4™ DIM)
THIS SUBROUTINE CCMPUTES THE TPANSPOSE OF A COMPLEY MATRIX
Y2AT &[TH EACH DISENSIOHED MDIMXNDIM AND wWHERE
A IS XM
3 IS5 xm
[T ALSO ZERCES UMUSED 3NUDARY FLE-EMNTS OF MATRIX 8
COMPLEX A(NDIMGNMOIM) o (DI 41l )
[FCAXO (Mald) 4 GTo 4B 1M CALL ERRSTP(!CHTPANY 1)
DO 200 I=zlennIM
0O 200 u=leDIV
IF(]eOToMeOR4JeGTLN)CGOTOLNO
Bldel)zA(l oW
GOTC200
BlJel)2(Nee0,)
CONTINUE
RETURN
END

{NAL PAGE 18
g::“GpOOR QUAL!TY
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BRARBRRARARRASEARRNARARARARRERRAPRAARRRBANRRRERRARRARNCAREREBRSAARRARRD

CMTSUBSI1 04/08/81 3:56 PM

RBRRURRARSRARRRPIRRLRARRARAREIRARERARRRREBAARRRIRBRARRRRNRARRARAREA AR R

010#4RUN »=3CMTSUBDL (1ICGD+CORE=3OK)
020 SUBROUTI IE CMTSUB(AWE +CorieM)

030 * THI5 SUBTRACT RUUTINE PERFURMS THF COMPLEX MATRIX SUBTRACT
0e0 = C2A=8 USINLG THE UPPEP _EFT NXH PARTITION OF MATRICES
050 = AyBoC wHICH ARE SACH DINENSLID MM

060 » HROTE THIS QOUTINE Call BE DONE If PLACE. IE Az2A«B

o dv) COMPLEX A(MeM) a3 (Ma') o C (™)

080 [F (0T ) CALL ERRSTR('CHNTSUB 4 1)

090 D0 160 Is3lN

100 OC 120 Jsloei:

110 100 C(lodizA(ledi=Bil4J)

120 RETUEN .

130 END
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BRARRRRRRERNARRRARARARERACEAARRARRENIR SRR RRARERSRRPARRRERRRPRRLRRR AP RRRNH

CMTTMPS

04/08/81 3157 PM

ARNPBRARENLARRPARRARSAARARRRRRBAIN R ARPARCRRARRRRRRRERRRRRRRRE © HOEPRRBNRND

0LOMMRUN #23CHTTAFCL (WCE W WORESIOK)

020
030
040
050
060
070
080
090
100
110
120
130
140
150
160
170
180

95

100
200

SUBRIUTINE CHTTHP (AR «Coliarie 1o4MEIM)
THiS SUFRUUTINE PERFORYS THE COMPLEX MATRIX TRANSPOSE
MULTIPLY C2ATwE AITH EaCH DIYERSICNED MXM AND WHERE
A IS wmxi
A 1S XN
C IS LAN
COMPLEX A(MOIManCIM)I oS OUDINGICT 1) oCUNDI W NDIM) s SUMG2ERD
DATA ZES2/(Cev0a)/
IF(NeGT o DIM)CALL ERRSTRIICHTTHR,1)
CC 200 I=lsL
C0 200 Jsl M
SUM=ZERD
CO 100 Kzt
SUMESUMeA (K ) *B (KeJ)
Ctlyd)ssur
RETURM
END

ormiiNAL PAGE ]
OF POOR QUALITY




ARRRRRRRRARRRRFRARPRRARRPRARARRARRRRRLRRRCRRRRE SRR RR R RRRRR SRR RE PRSI R

CMTZROS1

04/08/81 3:57 PM

ﬁ’*"*’**»"iﬁQQQ‘Q.QQ‘#9"":******"‘00#‘Q*i..Q*QQQQ’OQQ.QQ”QQQQ’*.*Q

010##RUN »=23CMTZRCCI (ICGC+CORE=30K)

020
030
040
050
060
070
080
090
100
110
120
130
140
150

»*
»

100

200

SUBRQUTIE CMTZRO(A+sMeMaiin ™)
THIS SUBRCUTINE ZERQES THFE SQPDER ELEMENTS OF COMPLEX
ZATRIX A wkICh IS CIMEMSIIIED KOIVXMOIM

COMPLEX A(MNDIMNDIM) +Z2ERD

DATA 2ERC/ (Jeslel/

IF(MeQT e CIMeUReNeGT LI ) CALL EPRSTRP('CHTZRO'W1)

DO 100 1=l

00 109 JshelenNDI%

Alled)sZ2ERC

DO 20C [=™+iswwI™

CO 200 J=leADIN

All+J)=ZERO

RETURN

cND

ORIGINAL PAGE IS
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E
=

QQQQQQQ**~QQQQO.QQGQ#QQQQ'QQQQQQQQ0QQoQ;QaQQ'QOQQQ.’O'O.OQ’QQ#QOQ.QQQOQ*

CMVMPYS ] 04/08/81 3157 Pm

.Q*QQOQ*Q‘O'QOQQ.QQQQ’Q“'QQGQOQQQ*'wQQtOQQO'QQ"Q'Q"’.."'Q'Q.QQ'QQQ.'Q

OlO0®¥RUN #=23CWY* PYD| (10G0WCIKE=3INMN)

020 SUBRJUTL ¢ CEVYPY (Lab avin 10 s LT o MDIM ND M)

030 » THIS SUCRCUTINE PENFORMS THE COMPLEX MATRIX=VECTOR MULTIPLY
Qa0 = ATANY

0sQ » A IS AN

060 = vV IS Xl

070 » w IS »x1 -
080 *» AND AsveM ARE DIVENSIC €D

09Q = ACLRIN LD

100 = VDl

110 » DAL N

120 » [*% ThE CALLI G PRIGRA

130 COMPLEX ALSTINOLOIM)Y oV U ST o € 'CIM) «2ERQ »SUM

140 DATA 2FRQ/(Qee0e) 7/

150 IFCVAXG(* 4 03) oGBT eLDINGOR 1T, f DIMeOR M, GT MDIM)

160 5 CALL ERRSTR('ChvMpY* 1)

17¢C DO 200 [=]l™

130 SUM=ZERC

190 D6 130 U=l

200 100 SUM=SUMea(Tod) oy ()
210 200 J(l)=g »

220 KETURM

230 NO

ORIGINAL PAGE IS
OF POOR QUALITY
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BRRRRRRRRLRRRRLARY R ARRRERN R PR RBNRRRACRERRRRPRLERRRSRRRBRRRRE SR SRR RTRRR SR

CSYA

DJsl1 N6s/08/81 3:57 PM

RRRRRERARR 2R RRERREPRLERRRRARRRRPRREAARERRNRERARSERRERRAERRRRRRRRRERRERERAR

0L10»
020
030
040
050
060
070,
00
090
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410

#RUN #23CSYADUNL(R0GDWCORE=30K)
SUEBRQUTI.E CSYAUU(Aseina [FSY4LU)

» THIS SUEBROUTIWF FORCES THE MXM UPOCER LEFT PARTITION OF AN MXM
» COMPLEX MATRIX A TC SE SYMMETRIC €Y USIMG THE AVERAGE
» OF THE CORRESFOANCI“I ™0 THE ELEUENT PAIRS
* [F CMATLED BY [FSYLilE,0 A TEST IS MaADE ON THEIR DIFFERENCE
» AND IF AMY IS JUDGED TOO LARGE THEM ARRAY 1S PRINTED OR
* AR[TTE:.
* [FSY EG.0 TESTI[uG IS 3YPASSED
» IFSYNE.C TESTING IS PERFCRMED
¢ LUSEGLCE FIR EBRINT
» LUSHE Q86 FOR wRITE TO FILE -
» MOTE THIS PxROCECURE STOPS OM TEST FAIL
COMPLEX A(MaM) sHALF 421422423
DATA HALF/(s5e06) /2EPSI/1,E=3/
[F(ie3TeMICALL ERRSTP('CSYADJ',0) .
NMlsNe=]
IF(IFSYeENeN)QITHI0N
DO 200 IslseitMl
IPl=l+]
DO 200 J=IP1.N
Z1=A(l+J)
Z223A(Js 1)
Z3=HALF® (2122}
» THE FCLLCWING TEST IS SOMEWHAT ARIITRARY
X2CARS(Z1=22) /CARSI(23)
IF(Xe3TEPST)IGOTOS0N
Altlsg)=23
200 A(JeI)=2)
RETURN
300 PO @00 I=1leNM)
IPl=]+]
DO 400 JsIPLleN
Z3ZHALFR®R(A(TeJd) ot lyasl))
Alled)=23
400 A(Jel)=23
PETURN

500 CALL CHMTPRT(AWNsMWLU)
CALL ZRRSTP(*CTRADJ'H1)
RETUR:N
END
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T ki

FYITIIIT SIS SRS LA RS LA RS L L S SRS SRS R 22 LT od gt s g

CVDEBANS1 N4/08/81 3:57 PM

RRRRRRRR N RNt B RN GG R % BB R &P i w® R & T TRk RN RN

0L0#*¥RUM #=3CVDHAMOL (NSO 4CORE=30X)
020 SUBRCUTINE CVEDAIL (Ve eite elLUs 4LAREA)

030 » THIS SUBRCUTIME PRINTS Nk WRITES FOR DIAGNOSTIC PURPOSES
Ned #» THE ELEMENTS OF A COMPLEA VELTOR M POLAR DB FORM
0s0 » “JeEJeO6 FIR PRINLT

060 # LUJMEeCE FOR wRITE TN FILE

070 11 FORMAT(GF962)

080 12 FORMAT (* )

¢90 COMPLEX Vi) a2

100 DIYENSTCH wKARSA (V) .

110 DATA SEG/STL2957680/

120 IF (N eUT o eURe (1ien) o GT4i W) CALL ERRSTD(*CVD3AL'H1)
130 o0 200 I=ln

140 =Vl

150 AzCABS (2)

160 IF(A.GT.(O.))GOTOI?G

170 hKAQEA(I)=-999.99

180 VKAREA (Te) 20,

190 GCT0260

200 170 WKAREA(])=20,*AL0GIC (A)

210 SKAREA ([ +1i) SDEGRATANZ (ATHAGI(Z) «REAL(Z))

220 2237 ZONTLNUE

230 VIRITE(LUWLL) (WKAREA(I) a1=1 i)

240 VRITE(LUWLL) (w<AREA (I #1i) al=1eN)

250 ARITE(LUL12)

260 RETuUP:,

270 EnD
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0«/08/81 3:157 PM

ETTTYTTITYTTIITERTEYYIT TS PY YR 2ZI IR XSS RIS RIS DL SR SR L LY S 4 2 2 2 8 s d

010##RUN «33CVECMPOL (NCWUWCORESICK)

020
030
0ad
0so0
060
070
080
090
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480

#*
*
*
»*

10
11
12

120

150
200

210
220

SUBROUTINE CVECHP (AR eV NDIMGID)
THIS SULERALTINE COMPARES aif IMPUT COMPLEX VECTOR A
AlTH a4 SEFEXZI.CE CCHAPLEX VFCTOF R WHOSE ELEMENT NUMERICAL
VALUES ARE ESTASLISHED 3Y THE [LITIAL EXECUTION
OF TYIS SUARIUTIME

FCRMAT (¢ ) .

FORMAT (8F [5,.6)

FORMAT (243 ¢F|54¢)

COMPLEX ZEPQWTEYE

COMPLEX A(1DIM) o (LDIM) oV (NDIY)

DATA [FLAG/O/eIZERC/Ce/+2ERD/ (NesDa)/

IF(IFLAGLEGL1)30TN2CC

CO 120 I=len

R(I)=za(])

IFLAG=S]

[F(NeEQaDIMIGOTN200

DO 150 [=shel NDIv

R(I)=RZERD

CONTINUE

XMAX=RZERC

D0 223 I=lWM

X=CASS(R(]))

IF(XeEJ.RZEIIIQCTO210

TEMP=(A(I)=R(I)) /X

V(L) =TE“P

X=CASS(TE-FP)

[F(Xe3TeXMAX) XMAXZX

GOTC220

VII)=2ERQ

CONTIiUE

CALL FCR“FE

PRINTSID='4ID

PRINT,*PERTURBED VECTOR?

CALL CVEPRT (AsMeDIMe06)

PRINT 10

PRIMNT ¢ 'REFEREMCE YECTGOR!

CALL CVEPPTIRMNDIM 006)

PRINT 10

PRINT o "NORMALIZED CIFFERENCE VECTOR?®

PRINT 10

PRINT 114 REALIV(I)) oIzl eN)

PRIMT 114(AIMAG(V(I))elzlel)

PRINT 10

PRINT 124*MAXIMUM NORIALIZED DIFFERENCE ELEMENT=',XMAX

CALL FQORMFE

RETURN

END

e
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BRRRBBRRR - RARBR PR SRR RR RGN RN PRI I 10503050 eI b2 N80 NN RN

010##RUN »33CVEPCLCL (MCGOWCORE=30K)

020
030
040
050
060
070
<80
090
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280

* % % %9

11
13

190
200

-

SUBRJUTINE CVEPOL (VeMalialideaillloWKARER)
THIS SUBRQUTINE PRIUTS OR URITES FUF N1AGMOSTIC PURPOSES
THE ELEMENTS OF A COMPLEX VECTOF [N POLAR FCRM
LusEQev6 FOR PRINT
LiJemEeDs FOR WRITE T9 FILE
HOTE IF feGTe8 PRNBACLY BEST TC FEDUCE 15 FIELD WIDTH
FCRYAT(1PBELS.T)
FORMAT (9F1547)
COMPLEX V(i) o2
LIMENSIOM nKAREA(MW)
CATA DEG/57429578/4+2ERC/0,/
IF(eGTaMeCR4 (14oN) «GToNun) CALL EPPSTP('CVEPOL'W1)
DO 200 I=leN
2=V (1)
X= REAL(2)
Y=AIVAG(2)
AKAREA (1)=2CARS(2) ‘
IF(AZ3(X) «GTL2ERC)IGOTOL190
I[F(ABS(Y) «GTLZ2ERDIGOTILIS0
WKAREA (1+4) =ZERQ
G0T2200
wKAREA (1 +).) sDEGRATANZ (Y 4X)
COMTINLE
WRITE(LUWLIL) (WKAREA(I) aI=14M)
WRITE(LUW13) (WKAREA (T o) a]=]oN)
FETJRY
END

ORIGINAL PAGE IS
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CVEPRTSI 04/08/81 3:157 PM

RRARRRRRBARRRAR AL RARAARRNACRERRRRARLANRRPRERAXRERORICRARRRBRACRPRRRRRRRRPRR

010#¥RUN »aiCVEFRT3I] (C1I0GTCIRE=30K)

020
030
0«0
080
060
070
080
090
100
110
120
130
140
150
160

359

SUBRJUTIWE CVEPRT(Veiietiswd)
THIS SUBRQUTIHNE PRINTS NR JRITES FOF DIAGNNSTIC PURPQSES
THE ELEMENTS CF A CU™PLEX VECTOR
LUeEQ.U6 FOR PRIN
Lue Eslb FIR WRITE TO FILF
NCTE [F heCTe8 S-QRASLY S€ST TC REDUCE 15 FIELD WIDTH
1l FOR“WAT(1P8cl5.7)
12 FCRMAT (' V)
COMPLEX V(M)
[F(NGGT 1) CALL ERRSTR('CVEPRT W 1)
URITE(LUSLL)  REAL(VIJI) suzLleN)
WRITE(LUSLL) (AIMAGIV (U ) syl el
~RITE(LUL12)
RETURX
END

ORIGINAL PAGE I3
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CZYREDSI 04/08/81 3:58 PM

RBERRRRARRRLLRRARBLBRPRERXRRAERRFPEERERERRS SR 2T I IS L L L L L L2 2222 24

O1O0##RUN #=3C2YREDIL (MNCGDCORE=30K)
020 SUBQOUTX e CZYQED ( Z!Y 0:\ECOQY-'F.CO oM O-‘iECO s iW QNKAPEA)

030 # THIS SUSRCUTINE PESXEQFMS THE MATRIX ORDER REDUCTION OF

040 = THE | CONDUCTSR 2 AND Y MATRICES (wHICH ARE THE UPPER

050 * MXN PARTITIGON DF %X RESSPECTIVE ARRAYS) TO HWECO EFFECTIVE
060 * COMDUCTORS HBASED O TRE ASSUMPTIO!. THAT i«'1ECO COMODUCTORS
070 » ARE AT ZERQ PCTEMTIAL., THE RESULTING REDUCED MATRICES

080 * ARE PLACED ['i THE UPPER LEFT IECCXHECH PARTITION NF ARRAYS
090 * ZMECU oY :ECO EACH DIMENSID XM FUR PROGRAMMING:

100 # CONVELTENCE AMD SINCE THIS RAUTINE USED ONCE AMD FOR ALL.
110 » Al USE FULL +ATRIX I1.NVERSIOM ALTEFRIIATIVE. SEE RCR APPENDIX A
120 COMPLEYX Z(™Mogti) oY (imah) «ZNECO (M) o YRECO (Mo 1)

130 [F(NeGTan) CALL ERRSTF('CZYRED' 1)

140 CALL CMTCOF(Z2Z.ECTH! ai)

1590 CALL CMTCOP (Y Yi.ECOai.oM)

160 * MOTE THAT SINCE THE UPPER NECC#MECO PARTITION REPRESENTS
170 = YNECCy JUST COPY wHOLE “oh Y '£TRIX

180 IF{MeEGeECOIRETURN

190 CALL CAHTINVIZHECDeMNeiin 19 NKAREA)

200 CALL CHTI'VIZNECT+NECO$ECO'1aWKAREA)

210 RETURNM

229 END

ORIGINAL PAGE IS
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DPUFRWS2 ORIGINAL PAGE 1S 04/08/81 3:58 PM
POOR QUALITY

**i#**Q**%Q*’Q#QQQ’Q*'QQ*!*QQ*#Q*QQ*QOQ**O’QQ*QQQ*OQQQ**QQ*Q*G*Q*‘.’QQQQ

010##RUN «23DPUFRATZ (MOGO«CORE=30K)

029 SUBROUTINE DPUFRN(LUQIDQIRNQ"QLTYPv«‘:ECO;NTOTONUMFQNUMSQNEUSONEUFO
030 b Z2eY 20 aY¥04S4S51.0L)

040 * THIS SUBROUTINE MAKES CONVEMIELT THE RITING TO AMD READING
050 # F0M CATA RECCRD ASSOCIATED WITH £ GIVEM LTYP IN

060 * DATAFILE DPULIJUKN wHICH HAS 3EEM PREVIOUSLY ASSIGMED A FRM
Q70 # LUe THE CONVEMIENCS REFERS TC THE ABILITY TO WRITE/READ
080 = THE UPPFER LEFT NECCXNECD PARTITICHNY OF MATRICES

090 = DIMENSICHED X

100 * NOTE THAT Oh READ THE COMPLEX CCMTRNL PARAMETER NECO IS
110 # OBTAINED FRCM THE FIRST PART CF TWE READ AND IS A RETURNED
120 * VARIAELE VALUEe. ON VRITE HECO MUST 3€E PROVIDED,

130 » THE ODIMENSION M MUST EE THAT USED IM THE CALLING

10 *» PRJOGP*Y FOR “MATRICES

150 #» [RWeiiEsl FCR READ

160 # IRw.EGsl FOR wRITE .

170 COMPLEX Z(rieh) oZO (Mol ) oS{MgM) (ST (Me') DL M)

180 COMPLEX Y (Mo*M) oYL (ttyin)

190 IF(IReLEL2)CALL ERRSTT('COUFRW ¢ [R[RWsMINECO)

200 IF(IRu,EQe1)GOTO100

210 READILUYIRILTYP W NECT o ITOT o MUF o MUMS 9 IIFUS o NEUF o

220 GU0 2(T1 od) ol21 o ECC) 9 J=1+ECD) o

230 HU0 YUl od) oi31eNECD) 4 J=1 ¢ IECD) o

240 EU(ZD(] 4J) o121 o NECO) ad=1+4NECO) »

250 EC(YD(Lad) ol21eMNECO) v Jd=147ECO) »

260 500 301 ad) alslenECO) au=L o iECD) o

270 E0(ST(I ad) o3l eiiECC) o Jd=1« IECD) o

280 SLOLA(I) o I=14%ECT)

290 RETUR «

300 100 WRITE(LUYIRILTYPWHECC o+ TOT & tUMF «NUMS «HEUS +NEUF o

310 OO 20T ad) ol=1oMECO) o Jd=14idECN) o

320 GC0 YL od) o2 oMECO) v J=14/IECNO) o

330 HU(ZO(T od) o311 eNECO) o JSLWNECT) o

340 SLLYD(Tad) oIS ewECC) 0 J=21 0 IFECD) o

350 E500 StLad) o I2105NECO) s Js1aNECD) o

360 GUISTUT oJ) o I31LoMECO) s J=14MECD) o

370 AL (L) o I=1eMECD)

380 PETJR:

390 END
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ERRSTPSI ’ 0«rsnNB/81 3:58 PM

RRRRRRALRLRRRRR LR RANRAIRBARRRRRREERRORPHBLLRERLBBRRRRRRRRRRR RSN RR RN

010##RUN #23ERRSTPOL (HOGOCCRE=30K)

020 SUBRJUTIME ERRSTP (MNAME WNCODE)

030 * THIS GENERAL STOP RIOUTI.LE PFI*TS THE SIX CHARACTER
040 » NAME wnC INTEGER CCDCT "CODRE

050 CHARACTE? MA!lEwe

060 10 FORMAT (*STOPPED [™ t.d0,' NCODE=*,14)

070 PRINT 104iAME,,..CODE

080 STOP 99G9

090 END

QINAL PAGE 1S
gg‘POOR QUALITY
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HRRRRRRRRARRARRARAAARRRARRIARRLERTRRERBARRORELIRRRRRRRRRRRACRRRRARRPRDRRNRR

ERRSTTS1 04/08/81 3:58 PM

RRRBBRAARRCARRRLARXINARORARR AP RIRCAARERRRIQELORRLARRRRRRIRARRRARRARNRRPRRRRRD

010%xRUN #=2iERRSTTIL(MNOCI«CORE230K)

020 SUARIUTT & ZRRSTT(MAME«rCOCEWTLal2413)

030 ® TY!S GCoERAL STOP SOUTIE PRIVTS THE SIX CHARACTER
040 » Na“g a0 INTEGER €CIDH HCICE

0s0 CHARACTER MNAMEws

060 1O FORYAT(*STCRPELD 1! tyles' MCONF=v.l643[11)

070 PRIT LU AME JNCODEWIL1s12413

080 STOF 3399

090 - E..0

2-43
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FILSTPSIL
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RRRBBRBRRLARARERR AR CRRRRAPLRR SRR ERARARARFIRRRORRRLPRRRCRRRARRARERPRERR RS

010
020
030
040
050
060
070
080
090
100
110
120

* % ¥

SUBROUTINE FILSTOR (. FILEICUANL sl ed® o/ CHECK)

NN FILE PEAD THIS SUERNUTINE PROVIDES A GE'IEQRAL STOP UPCH
ERROR 2JETECTICN BETWEEN NATA [ FILE AMD EXPECTED VALUES,
THIS SUZROUTINE +ILlL 2E USED In COMPARIIG HEADER I[NFORMATION
A1T4 OTHEX ETWORK TO ASSURE THAT THE PROPER FILE M™AS BEEN
AnCCESSED,

CHARACTER#9 FILEs IGUAM

PRINT 10 FILES [OUAMY Triedn

10 FOTHAT("STOPPED FUF READ EFFOR Of FILE "sA9/"VARIABLE "+A9.

" SHoULL CE "+I8+" OUT NLALTITY PEAD IS ".18)
STOP CHECK
END -

|GINAL PAGE 13
gg POOR QUAL\TY
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OPNVOLSI

04/08/81 3:59 PM

RRRRARRRRSPRRBARBRRARPARRRARRARRREBRRIRAIRR RN PP RARBRARPRRRRARRARRRERRRERARRS

010##RUN »=230PYVOLIL (MOGO.CORES30K)

020
030
040
050
060
070
080
090
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
5o
360
370
380
390
00
10
4«20
430

L IR B b B BE BE B R BE JR NE BE N

100

200

300
400

SUBRCUTIME OPNVCLIYSsE oS eVl ailaNUIMen KAREAJNW)
THIS SUEBROUTINE COMPUTES AND FCRMS THE TOTAL N FLOMENT
VOLTAGE VECTOR € GIVEN THWAT THE LAST NeM CURREMT ELEMEMTS
OF THE ™ ELE“MEMEMT CURREMT VECTCR ARE Z2ERO. [E CPENM
CIRCUITs AND GIVEN THE FIRST <+ ELEMENTS OF THE N ELEMENT
VOLTAGE VECTOR £+ ALD THE XN ADMITTANCE MATRIX Y, ALL
VECTQORS ANLD “ATRICES ARE ASSUJED DIMENSIONED NDIM OR
NOLAXHDIA TN CALLING PROGRAM,
THE CO+PUTATIOM FOLLO%WS THE MODEL

[leYl1®EleY12#E2 E2z=Y22[*Y21+*EL

NzY21REleY22%E2 Ila(Yll=Y1l2#Y22I0Y2]1)%E]
NOTE S AND v ARE SCRATCH
COMPLEX Y(NDIMNDIM) JE(NDIM) 4ZEROQ
COMPLEX S(NDIMaNCIVM) WV (LDIM) 4Z2SUM
DIMENSICON WKAREA (Mw)
DATA 2ERQ/(0es04)/
IF(NeGToMOIMeCReMeGELMN)CALL ERRSTP('OPNVOL'40)
00 200 K=l eiNamp
[sKeM
FIRST FORM VsY21#E1
ZSUM3ZECQ
00 100 JsleiA
2SUM230IeY (T 4J)#ELY)
VIK)SZ258UY
HKEXT FORM $3Y22
00 200 L=lstieM
J3Le4
SIKaL)3Y (] ed)
CONTINUE
JaNaM
CALL CATIANVI(SvJeJoNDIAeWKAREA)
MOw CALCULATE E2e NOTE S=3Y221 e V2YZL®*EL
DO 400 Ixz]efiem
2S5UM=22ERC
00 3020 Jusliiv=M
25UNS2SUN=S ([ J) vV (J)
E(leM)z25UM
RETURN
END
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RRARRRERRTIAARRAXRPORARRAAARCARRPRPRRRLARRARRARBPRERRARRRRRRARRCRRCRRRERRRRRN

OPTADMS!L 04/08/81 3:59 PM

PRARARRRRORIRAARRPRRARRANINPLRAREPRRRIRRRRAAAAEDRARRRRRRRRARRERARRNRDERRAN

O10®#RUN +=30PTAD QL {HCGLLCIORE=30K)
020 SUBRIOUTIIE OPTACM(Ae@eT ol oNail T swKAREA JHN)

030 * THIS SUCKOUTILE DETER-IES THE “'X* DRIVIIG POINT ADMITTANCE
040 # MATRIX de AND THE “eMX.' VOLTAGE TRPANSFER MATRIX T ASSQOCIATED
080 » wITH A Ae ADMITTALCE AHATRIX A WHICH A5 ITS LAST NeM TERMINALS
060 » QPE!" CIFCUITED. ALL "ATRICES ARE ASSUMED DIMEMSIOMED NDIMXNDIM
070 # [N THE CALLIMG PORGRAM,

080 # THE COMPUTATIOM IS RASED QM THE FOLLOWIMG PARTITION OF A
090 »

100 = 5 Vet

110 =

120 » M Yil Y1lo TzaY221%Y21

130 »

140 » Hieti Y21 Y22 SsYllaY]2#Y22]4Y2]laY]lieY12#T

150 »

160 COMPLEX A(nDIiAWADIM) o3 (iDIMGiDI™) o« TI{NMDT4enDIM)

170 COMPLEX SUM2ERC

180 DIMENSION WKAREA (HW)

190 DATA ZEQO/(O.QC.)/

200 [IF (N GT o iCTIeOR 4 "M eBEWNICALL ERRSTT('ORPTADM! 4O eMoNWMNDIM)

210 = FIRST ULUSE 3 TEMPCRARILY TO CPTAlM B=zv22l

220 00 100 K=21lsYaM

230 [2KeM

240 00 100 LzleMeM

2%0 J3LeM

260 S(KsL)=A(]eJ)

276G 100 CONTINUE

230 LeiveM

290 CALL CrTINV(Gebob oML INenKAKEA)

300 # NEXT FCRIY T==Y221»Y21

310 DO 300 I=1lsL

320 D0 300 J=1M

330 SUM=2ZERQ

340 00 200 Kslel

3%0 200 3UMaSUM=B (T «k) RA(KerioJ)
360 300 T(led)=SUM

370 # MEXT FORM B2Yl.eY]2#T
380 00 SN0 I=lem

390 D0 500 JsleM

400 SUMz=A (1 4J)

10 0C «00 ksl

420 ©00 SUNZSUMeA(]sKe) 2T (K J?
©30 500 B(led)sSuUN

440 RETuURN

450 END
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PROSEQS2

FRARRE RN cRRT DR BN RN NI RR AR RN RN RN TSI AT LRI LA L o LS L

010#eRUN =33PS0SE 21 .C30+CORE=3IOK)

0290
030
QaV)
050
060
070
080
090
100
110
120
130
140
150
160
170
180
190
20"
210
220
230
260
250
260
270
280
260
300
319
320
330
340
350
360
370
3s0
390
400
410
%20
%30
440
450
60
©70
480
%90

A SERE IR IR NE IR BL I B AR B B R R R

25

20

ORIGINAL PAGE I3
OF POOR QUALITY

04/08/81 3:59 PM |

SUSSIUTIVE S530SECC(INLCSAWINSEQV s ISTAK JNMAX o NeM4JROCT) A
THE 20 3PCSE OF THIS SUBROUTINE IS TO CONSTRUCT THE
PROCISS!..G SEAUENCE YECTOR INSEQV USING THE MNODE
LOGICAL ZUeECTION AND STATUS ARRAY INLCSA, THE
SUBDSUTI e alSC COMPUTES THE LEVEL OF EACH NODE IN
THE 2[*.a~Y TREE wlTH THE NODE CCHMNECTED® TO THE
SOURCE :f1~G AT LEVEL ZERO, THE LEVEL OhiLY CHANGES
OGN EACH =XANCH, [STAK IS5 A TEMPCRARY STACK VECTOR

1'LCSa (141 NODE INDEX (RECQUNNAMT CHECK)
THLCSE ([42) WHERE FROM NODE (PARE.T MQODE)=IPAR
['LCSa (143) KHERE TO NODE 1 = LEFTSQII

[NLCSA (1aa) WHERE TO NOCE 2 = RIGHTSON

ILiCSa 145) LEVEL OF NODE

IV 1S USED AS AN INDEX WHICH FILLS I:SEQV FROM

TOP 20wl
NO1S A SusMY VARIABLE CN  INPUT wHICY PETUR:IS NUMRER OF NODES

JRILT IS FIRST NODE FROM SQURCE

I = $TACK IMDEX

DIMENSINAN Tl CSA(NMAX M) o INSEQV (MMAX) 4 [STAK (NMAX)
0C 25 I = 1 « NMAX
IHLCSA(T45) = =10
I =20
'tC-'DE = JoCuT
IMLESA(ILCCEWS) = 0
INSEWN (L) = ~OCC
T o= 2
iF (14LUSA(LDLEW3) «EQ.Q) GO TO 2
I =1 « 1
[STAC(I) = I WLCSA(NCCEL3)
P00 = [ LCSA(MIODEe)
IF(MODELEe0) GO TO 3
v 3 v el
[F (leEGLC) PETURN
WOUE = 1STar (1)
[ = 1=1
[ASESV LYY = nllE
IF (I.wLCSAGICDEWL) +LTe ) GC TO 23
I = Tuel
IPAR = [nLCSA (NODEs2)
IFCINLCSA(IDARSS) LT~ 0} GO TO 20
IS = #INOUINLCSA(IPAR43) o [MLCSA(IPAR4) )
1€ (IS JEGe C) GO T2 ¢
INLCSA(NCLEWS) = INLCSA(IPARGS) « |
GO T2 1}
INLCSA(NCCELS) = [NLCYA (IPARLS)
GO TJ 1
wlTE(4241001) IPAR
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PROSEGS2
‘ VWAGE 2

500 1001 FORvA

T "
510 STaP ("*ETAORK COMFIGURATIGN =3
520 23 ‘\RITE( ) loc TGN .;“‘pcp“/nNnDE "y 16 "NO
530 1002 FORMAT (% &) NIDE +"NOT DEFINED"/®

DRMAT (MCDE NUNCER / *PROGH

540 COE NUMEER v

! M ABQRTS™)

ORIGINAL PAGE IS
CF POOR QUALITY
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RRRRRERRRERRARARRRRRRRRRRPAARARERRRRRRARRRLCRERERRRRRRRRCRRRRR BN BN RRBRN

RVEERTSI 04708/8) 3:59 PM

RRARRRRBRIXRRERERNRARRBBRARRRPRRERRIRRLBARRLRERARRRNRARAARNRRARRRRERRRRRRRRR

010#¥PUN *23RVEPITQL (MNCGOWCORE=IOK)
020 SUBROUTINE RIVEPRT (Vb eitelid)

030 » Tw[S SUBROUTINE PRI AFS NR JRITES FOR DIAGHNOSTIC PURPQOSES
0eG * THE FIRST & ELEYENTS QF A QEAL VECTOR WITH OIMENSION M
050 = LUeEC V6 FIR PRIANT

060 * LueMEWD8 FIOR URITE TO FILE

Cr0 » HOTE IF NeGTe9 PROBABLY BEST TO REDUWCE 13 FIELD wWIDTH

080 11 FORMAT(1PGEL13,.9)

090 DIMENSION VM)

100 IF(NGGT 41 CALL ERRSTP(*QVEFITY 4 1)
110 SRAUTE(LUSLLY (VYD) sd=Lol)

1V QETURN

130 ENC
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’*’QQ*Q’*QQ**Q**i**’***Q*Q*Q*Qi**GQQQi#QQ**Q*OQ***’i*****’*i..*’*””.’.

TRANADS4

04s08/81 4:00 PM

*********“****Q*{QQ***Q#QQ‘*0§Q****Q*QQ**O’*Q%’*Q{Q*****Q’Q**QQ***Q*.Q**

010##RUN ==23TRALACCA (NOGUWCOFE=30K)

020
030
040
050
060
- 070
080
090
100
110
120
130
140
156
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
4«00
410
420

430.

440
450
460
470
480
490

'EEEEEEREEEE I I I I I I I I I NI I I A

10

100
102

104

SUBRIUTIMNE TRAMAD (Y 4 IFREGITTY GLUTR,TRAFT 4 TRAMAY JNDIMJMDIM)
THIS VERSICH oF TRANAD READS A REVISED STRUCTURE FOR THE
TQA SFORMEKR FILE TRAwF!, THE MEWw STRUCTURE COHSISTS OF
NONa [NE NUMEERED ~ECORDS EACH wITH THE FORMAT

[FRE ITTY A% TH
HHERE
[FE=TwQ OI13IT FREQUEI.CY CIDE
ITTYZLEE S TACSTHREE CIGIT TRANLSFCRMER TYPE CODE
As. =ACMITTLGCE A-FLITUCE [N OB
T  =ADMITTLLCE AMNGLE It CESREES
ThE A FLELD SHOULD GEGI™ [N CCLUMM 9 OR GREATER TC FACILITATE
T3P3 ECITOR SCKRTING (wHICH IS FCR USER COMVENIENCE GNLY)
T-E COUPLEX “ATRLIn TEANAY (LK) «wILL COnTAIMN COMPLEX SCALAR
PHASOR AUMITTALCES FOR EACH (DEFI*ER) COMSINATION OF IFREQ
AND ITTYe FOR ALL UMCEFIMED CASES THE VALUE YBAD WILL BE
USED AMD A wARMING PRIITEND TO TER“INAL FIVE TIMES MAXIMUM,
THE COLUMMS OF TRAMAY JILL CORRESPCMD TO (THRU A DIRECTORY
VECTIR JCou) ITTY., SITTILARLY THE ROWS OJF TRANAY AILL
CORRESPUID TJ (TRRU A DIRECTIFY VECTOR IRCGW) IFREG,

DIRECTCRY VECTORS JCOL AND [RUWw ARE USED TO SAVE COREs [eEe
AMY OhE USER wILL GE INTERESTED If OMLY RELATIVELY SMALL
MUMBER OF CISTIHCT FPEQUENCY CODESe SIMILARLY FOR ITTY

SO THAY TRANAY CA. 3E DIMEISIOMED »UCH SIHALLER USING DIRECTORY
VECTORS THA: CSTiG DITECT ACNRESSING VIA IFREQ ARD ITTY

DIRECTSRY VECTIRS ARE DIMENSIOMED SUCH THAT

[FQEQLEQIWAK
ITTY.LE.JMAX

FORMAT (V)

COMPLEX YoTRANAY(NCIMN oMDI™) 4yYBAD

DIMENSIOi: IRGn(99) +JCOL(187)

CHARACTER HAME®#ETOR*FI#9

DATA RA0/1e7453293E=2/+1FLG/L1/41iAME/'TRANAD Y/

DATA [HMAX/99/eJMaAX/16T/ ¢ ACCUNT/L/+YBAC/(1eE=304+1,E=30)/

[F(IFLG.EGeN)GITO200

Otd FIRST P2SS SETUP DIRECTNRY VFCTCRS AND TRANAY

IFLG=0

CALL DPEMF(LUTRTRANFIISTATW14+041)

[F(ISTATLENLCIGCTULCO

FPRINT«YULAELE TC 2JPEM FILE=Z?' s TRANFI

CALL ERRSTT(HAME«QesISTATSIFRELITTY)

CONTINUE

DO 102 I=zleIMAX

120W(1)=0

D0 104 J=1eJMAX

JCOL (J) =0

DO 106 I=1eNDIM
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TRANADSS PAGE 2
500 ol 106 J=leMDIH
510 106 TRANAY(],J)=3YBLD
5§20 WRUN=)
530 nCoLsl
5S40 120 PEAD(LUTR aLI+ENLSLISCI [ adoAM,TH
550 IF(le0Tel"AXeURad s aTeJdMAX)CALL ZPRSTT(NAMEsLelededMax)
560 IF(TRCA(])eGTL0IGITZL130
570 [ROw(])=2.."Cu
580 IF(MRIN e GTenDIMICALL ERRSTT(NHAMEC2 4 IROWSHDIML )
590 LROa=rAT Al
600 1306 CONTINGE
610 IF(JCOL(J) «GTL0)GOTO 140
62C JCOL (u) =100
630 [F(NCOL ST e IMICALL ERRSTT(MNAMEZ 434, COL WMD)
6&l) |CQL= -CCL’I
650 140 CINTINUE
60 ANS L0 a# (JOS5*AM)
679 TH=RADRTH .
680 TRANAY (IQCW(T) o JCCL (W) ) 2CMPLX (A 1RCOS(TH) AMRSIN(TH) )
690 GOTOle0

700 150 CALL CDETACH(LUTRWISTAT.)
710 20C CONTINULE

720 IF(IFRE«GT« INAXQCRITTYLGY, JiaX) TALL FROSTT(NAME s+ IFRECITTY o JMAX)
730 fROws[POx ( IFRE)

740 ACOL=UCCLLITTY)

750 IF(MRDeECe04O0RGNCCLLERSOITALL ERRSTT(MAMESSWIFRELITTY WNCOL)

760 Y=TRANAY ("RCWeNCOL)

780 PRIMTeOWARNINGs USII G UNDEFLIED TRAMSFOPMER DATAY

790 GCOUNT=ACCUNT L

800 RETUAN

81cC gD
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TTTII TSR AR LTS TR ILL LIRS LLE S SIIYLSLY IS Y NI LLLLL LS A DL S 2l tl g g g

YA0DDECS1

0su/08/81 «:00 PM

RRRARRARRRTERRRR LR RRRRRRRBARRLERRRRRRBLL AP LA RBRARR RV R B RRRRRRR RN SRBERRRRRR

NLO*#RUN »=3YADDECTL (NOGT+CARE=IOK)

020
030
D40
0s0
J60
079
o0ao
090
100
11C
120
130
1«0
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
«50
%60
470

L I B BE 2R R B R N B J

10
11
194
13

200

300
4«00

SUBROUTINE YADCEC(YeheMWLOUT)
THIS SURROUTINE DECIMPOSES A 3X3 IR 4.4 ANALYTIC WATRIX
INTS DISCRETE PHYSICAL ELEIENTS, THF CONDUCTORS ARE DESIGNATED
le2e34Y AND FCR THE oXe CASE ThE .GFNOUNMD IS DEMOTED BY G
FOR ThE 3X3 CELTA CINMECTED SYSTE!: ADMITTAMCE Y1lhN.Y2H+Y3IN ARE
T3 2€ I.TERPRETEC A5 YL1G+Y2GWY3G

NOTE TuaT FOR THE 3X3 CaSE 04LY UPPER TRIANGE ELEMENTS
ARE USFDe ARBITRAPILY FOR CODING CONMVEMNIENCE . ALL ELEMENTS
OF Y ARE YSED I THE &Xé4 CASFe [ATURALLY IF Y IS EXACTLY
SYMMETRIC MO ULMCERTAINITIES ARE IMVCLVED.
CCMPLEX Y (iM4M) sYSUM({4) «ZERQ,,SUM
DATA ZERC/(Gee0e)/
IF (“.GT.“.OR.N.GT.“QCQ.N.LT.B)CALL EppsTp('YADDEC' QN)
FORMAT (126E1547)
FORMAT (6A e Y LIMN Y o1 2X 0 'YL2" 012X 'Y1I3%o12Xe ' Y2N?412Xe'Y23%¢12Xe*Y3N®)
FORMAT (6Xe'Y1G"o12Xa Y25 4 412Xs*Y3G' 412X YNG?)
FORMAT (* )
CALL FPaAaM(1+.120)
WRITE(LCUTe11)
IF(NQEGO“)GOTCZOO
WRITE(LSUTWIOIRELL (Y (Llol)aY(1e2)+Y(143)) s=REALIY(L102))
“REAL(Y (Le3)) oREALIY (1 42) eY(242)¢Y(20_.)»
eREALIY(243)) oREAL(Y(143)+Y(243)¢Y(343))
JRITE(LCUT IC)YATMAGIY (Lal) oY (1v2) oY (1e3)) o=AIMAG(Y(102))
«AIMAGIY (193)) sAL1AGIY {142)¢Y(242) Y (243)) 0
@AIMAG(Y(243)) sAIMAGIY (le3)eY(2+3)«Y(343))

v

(el ag

WRITE(LIUT13)

RETURN

CONTINUE

WRITE(LOUT 910)=REAL(Y (1 +4)) o=REAL(Y(142)) +=REAL(Y(143))0
(7 «REAL(Y(244)) +=REAL(Y(243)) +=REAL(Y(3¢4))
NRITE(LOUT10) =AIMAGIY(194)) v=AIMAG(Y (192)) o=ATMAG(Y(10e3))0
V ~AIMAG(Y(244)) e=ATMAG(Y(243)) +=AIMAG(Y(344))
wRITE(LCUT13)

DO 400 I=zlea

SUM=ZERC

DG 3CC u=les

SUM3SUMeY (] 4J)

YSUM(T)=SUM

WRITE(LOUT.12)

“RITE(LQUT10) ( REALIYSUM(I)) oI2144)
WRITE(LOUT10) (AIMAGIYSUM(T)) o121 44)
WRITE(LOUTs13)

RETURN

END
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YADMITS] Q«s08/81 4:Q0 PM

PRLRRBPARRARRRARINRCLERERARAARRANRRRLARLRR RS RRRIRRBARAANRRRRRRBRRRRANIRRRRR

010##R' il +23YAD4[TIL (NCGUCIRE=30K)

020 SUARIUTINE YA.*IT(YLL.YZZ Y334Y124Y234Y13,

030 2 e Y2 YINGY N oY aYR MM [OPTHLUIDIA)

0460 * THIS SUERQUTINE CM PUTES FOR IQPT=20s THE ANALYTIC COMPLEX
050 * OMITTANCE Y GIVED: THE PHYSICAL ELEMENTSe AND FCR I0PTz1
060 * PEIFIAINS THE [ WERSE JPERATII. OF DECOH20SIMNG AN ANALYTIC
070 » COMPLEX WATRIX INTQ [TS PHYSICAL COMPONENTS, ALSC FOR THIS
080 » LATTZX CASE CHECKS TG "AKE SURE EACKH PHYSICAL COMPCNENT
090 = HAS PLSITIVE REAL PAST

100 »

110 # THIS SUKQUTINE KEYS CN Maz3 N2 “'ze FOR CuRRESPONDING LOGIC
120 10 FCRMAAT (PELEMFMT HaS NEQATIVE SEAL PARTY/

130 s TYL1laY224Y334Y124Y23Y13aY1IMeY2MeYINWYNNT)

140 11 FORMAT(1P6ELL4I)
150 12 FOP“QT('REALI’AEILITY STATUS= 'e13)

160 DIMENSIZN YR (“MeM)

170 CHARACTER®6 MNAMC

180 COMPLEX Y(MoM) aY11eY22eY334Y124Y234Y134Y1HaY2NY3HYNNJZEROD
190 DATA ZEROD/(Qee0a) /eRZERQ/ Q47 MASE/*YADMIT Y/
200 IF (M elTe3eORONeGT o MalR e aGTes)CALL ERRSTT(NAME «5sMNe™ 4 I0PT)
210 IF(IOPTWi1E«0)GCOTC2CO

220 » PERFGRM PHYSICAL TO AMALYTIC

230 Y(lsl)aY1lleY]2+Y13eYIN

Qa0 Y{(2+2)3Y12eY22+Y23eY2N

250 Y{343)2Y13+Y23+Y33eY3N

260 Y(le2)z=Y]2

270 Y{2+1)==Y12

280 Y(le3)z=Y]l3

290 Y{3sl)z=yYl3

300 Y{243)s-Y23

310 Y(3,2)==Y23

320 IF(NeEQe3IRETURNY

330 Y{led)z=Yll

340 Y(ool)s=Yll

350 Y(2v0)zaY22

360 Y(442)2=Y22

370 Y{(3eé0)z=Y33

380 Y(ée3)za¥Yi.

390 Y{4ol)zY]lleY22+Y33eYNY

©00 RETURYN

10 200 CONTINUE

420 CALL CSYADRJ (Y NWMLIDIA LW

430 CALL YREALI (Y2 YReNMoLUWIDIALISTAT)
440 WRITE(LU«12)ISTAT

450 » PERFORM ANALYTIC TO PHYSICAL

460 Yl2a=Y(]42)

470 Yil3z=Y(]l43)

480 Y23z2a¥(2,43)

490 Yil2Y(lel)=Y12=Y123
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YADMITS] PAGE 2

500 ¥222Y(242)=Y23=Y]2

510 Y333Y(343)=Y13=Y23

520 YNN=ZERD

530 Y1NsZIRI

540 Y2N2ZERD

550 Y3n=ZERD

560 IF(REAL(YL2) LT RZERC)IACTCICH

570 [F(REAL(YL3) 4LT4RZERCIGCTI300 ‘
580 IF(REAL(Y23) oLT.RZERCIGCTO300 :
590 IF(REAL(YLL) oL T RZERC)IGATO300 {
600 [F(REAL(722) LT RZERC)GOTO3NO - i
610 IF(REAL (Y33) LT «RZERO)GCTI300 :
620 [FINGEC3IRETURN i
630 Yll==Y(1lsa) !
640 Y222=Y (24&)

650 Y33za¥Y(3,4&)

660 YINSY(lel)=Y12=Y]13=Y]l

670 Y2NZY (242)=Y23=Y]12=%22

680 Y3MN3Y(343)=Y13=Y23=Y33

690 YNHZY (404)=Y]11l=Y22=Y33

700 IF(REAL(Y11) LT RZERGIGOTO300

710 [F(REAL(Y22) 4L TLRZERO)GOTN300

720 IF(REAL(Y33) LTRZEROIGCTO300

730 IF(REAL(YIN) (LT 4RZERC)GOTNINO

740 IF(REAL(Y2N) (LT .RZESC)IGCTC3IND

750 IF(REAL(Y3R) oLTRZERC)IGCTN30)

760 IF(REAL (YNN) LT.RZERU)IGCTO3NO

770 RETURN

780 300 NRITE(LU.10)

790 WRITE(LUSLLIYLL9Y224Y334Y124Y234Y134Y1NeY2N0YINGYAN

800 CALL ERRSTT(NAME .4 sMa"14I0PT)

810 STOP G300

820 gD
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YADMNMNUSL

0«/08/81. 4:00 PM

ARRBRERRE e RRER ATt R CRRRR SRR R AR TR 01T I TS 0 B I 40 R

O10®#RUMN *33YADMIUSL (0G0 sCORE=30K)

020
030
040
050
060
070
080
090
100
110
129
130
l«0
150
160
170
180
190
200
210
220

* % % % %

100

200

SUIRUTIWE YASHMMU(Y s YN elier)
THIS SUERQUTINE CCNVERTS A4 MXN CCMPLEX MATRIX REPRESENTING
A PERFECTLY GROUNDED “i TERMINAL ACMITTAICE IMTO All MelXNel
(MeLTeit) "ON=PERFECTLY GROUMDEC ACMITTANCE REPRESEMTATION
ACC3PCTING TO FIGURE 1~1 OF RCP APPEMDIX e
NOTE THAT FOR THIS SUEROUTIMEs AMALYTIC ELEMENTS ARE USED

COMPLEX Y (i al) oY 1eSUMSUMMN«ZERD

DATA ZE’C/(U..O.)/

[F(NeGF e NCALL EPRSTT(*YADMNU® 40 4ile’ts0)

Platvey

SUMNSZERY

DO 200 I=len

SUM=ZERD

.DO 100 u=zloen

SUMsSUMeY (T 4J)
Y{([4WNP1)s=SUM
Y(MNP1y])2=5uM
SUMN=SUr e SUM
Y(NPLlyMP1)3SUMteYN
RETURN

END

ORIGINAL PAGE IS
OF POOR QUALITY
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PYTeTTTTITYSTIII YRS T YPL LRI L LY RIS AL AL LS AL L LSS LA LY S 2 gl l ol oy

YREALIS1

04/08/81 401 PM

FYYYTTY T I IS LI LR R L KL L A L L2 ) RARBRERBEBASRRESRERRERRRRERRRERRRRERRRRRRR

O10##RUN »=3YREA_ID1(H0GTU.CCRE=3OK)

020
030
040
050
060
Q70
080
090
100
110
120
130
140
150
160
170
180
150
200
210
220
230
240
250
260

» % X ¥ * ¥ P®

100

200

SUERSOUTINE YREALI(Y YR aMgLiJeIDIALISTAT)
THIS SUEKRQUTINE CMECKS A SPECIFIED COMPLEX ADMITTANCE Y
TC CETEFPMINE IF IT IS PHYSICALLY REALIZABLE ~ITH
RESPECT TN KAVING A PRSITIVE CEFINITE REAL
“ATRIX, THE VYETHOC CF PRICIPAL “IMORS IS USED TO TEST
POSITIVE REAL.
MOTE THIS SUBFOUTINE USES OLDTSLIA POUTIHE
ODETE(YRslaM) TC EVALUATE DETERMINANTS

COMPLEX Y (i oi}

UIMENSION YR (MM

CATA R2ERU/Ce/

FORMAT ('RPRINCIPAL MIMNORY 4[24 3'41PR12.4)

IF(iveaTe)CALL ERRSTP('YREALI'HC)

ISTAT=0

00 200 K=1sH

0O 100 I=1len

DO 100 J=lat

YR sJ)SREAL(Y (T od))

YSDETE (YR 1K o M)

IF(XeGT.RZERD)IGOTO20C

ISTAT=}

IF(IDIALMECD)IARITE(LLUWLO)IK o X

CONTINUE

PETURNM

END

A = 1S
\GINAL P
g: 00 R‘QUAAJTY



ORIGINAL PAGE g
OF POOR QuaLITY

RRRRRRBBRLRRRRRLBRARRRARRRRRR R P RAC R RARRRRERARRRRRARCARERRARRCRRERRPRAR SRR

YTRAMTS2

04s08/81 4101 PM

RRVBBRBARARARREARRLRANFERRARRBPRRIRLULRRNRCRRRCDRARRRORRPARNRNRRRRARNRNPRPRRIR

OLO®ERUIt +=3YTRAATO2(MCG0CORERZOK)

020
030
040
080
Qs
Q70
Q80
0990
100
110
120
130
140
150
16C
170
180
190
200
210
220
230
240
250
260
270
280
230
300
310
320
330
340
350

LR B B BB B J

L 2E Jb IR BE BE 2B B

10

20

SUBRJUTIUE YTRAMT (YW YT [PHSEWNDIM)
THIS SUBKGUTINE EXPAMDS A SCALAFR COMPLEX TRANSFORMER
DRIVING POINT ADMITTANCE 1.iTC A* &DMITTAMCE MATRIX
AlTH & FCAMAT sHICk DEPENDS O/ HOW THE TRANSFORMER
[s COMMECTED AS IMLICATED dY ThE PARAMETER IPHSE.
NOTE: ASSUMES CAMSISTANCY OF [FMSE AND MUMF
CHECKED In CALLI™G PROGRAM

COMPLEX YoZERQSYTINDLAeNDIMW)

DATA ZERD/ (U eDel,0)

00O 10 J=lWivOIM

DU 10 Jsl«ANDIM

YT(leg)=22ERD

CONTINUVE

| PHSMa [ PHSE

lF(poSvoEco()) ipHSM;‘l

[FOIPHSM 3T 43)GCT020

YT([PHSM,[FHSM) =Y

RETURM *

J3IPHSM/ 2«1

KEMCD L (IPHSMaJ*l) 43) ¢
THE ASQVE LQGIC ESTASLISHES THE FCLLOWING

[PREe U K«
A
S 1 3
6 2 3
7 2 1
Y 3 1
9 3 2

YT(Jsdl =Y

YT(<eK) =Y

YT{JaK) ==Y

YT(KoeJ)2aY

RETURSM, 1
END

i 5



RERRARRARSADRREREBRARARRRAARAABABARRRERRERAAARANPRBIARBRARRAERARRARRRRRA AP

YTRANES2 04/08/81 ©:01 PM

RABRBERBRRECRRBRRRPARARRBRARREARRRRERRVRIRAARERPRARIRBRPRIRARRRERAABRRRRRRRNND

OLO*#RUN *23YTRL; ;P2 (NOGC+CORESIOK)
020 SUMRAUTIME YTRANP (YINDOSVRLWILOALITTLLTRAM)

030 » THIS SUBRQUTINE CALCULATES THE SCALAR COPLEX INPUT

040 » AQMITTANCEy YINs AND PRIMARY TO SECCHUDARY VOLTAGE

50 TRANSFEF RATICs PSVRLY FOP A SINGLE PWASE

060 *» VISTRISUTION TRANSFIF“ER, IT IS TO 3E USED IN

07N = COMJUNCTION wITH A RAMNDCOM JIMARY [ATAFILE DATRANIJ

08O # CONTAINING THE ALGEBRAIC "NDEL PAFAMETERS AS

090 # DEVELOPED BY FROF, JeTeGAJJAR I+ TEC.1979

100 » FJ2 DETAILS SEE YEMO0 REZPORT 0Oy TRAMSFORMER MODELS

110 # YL sTWAICE LINE TO LIMNE SECCHOARY LCAD ASMITTANCE
120 #» ILDALSFRACTIONAL PEOUNIT CNMMPLEA LIAD -
130 » Z11 =PRIMARY ADYITTANCE wITH SECQODARY QPEN CIRCUIT
140 ® PSYRO=zFPRIMARY TQ SECONNDARY VOLTAGE RPATIO OPEM CIRCUIT
150 # FSVRLEPRIM“ARY TO SECNMDARY VOLTAGE RATIQO WITH LGAD
160 * ITY sTRANSFORMER IDEITIFICATION MUMBER

170 » LTRAGZFRIN FOR TRANSFORMER DATRAILlIJ FILE

180 » ZAZ28=NOT USED FOR NUW

190 » 10U =HOT JSED FOR NOW _

200 COMPLEX YINeYLOV11aY12eY224Y234211472A+2Z8+PSVROWPSVRLQLOAD
210 READ(LTRALYITT 1) I oPKVALIDUMGYLL4Y12eY224Y23+211«PSVRO4ZA2ZB
220 IF(IeMESITTICALL FILSTO(MTRAII'RECORD*4ITTsIs10110)

230 YL3ULSAD®FKVA/28 .8

240 PSVRL=PSVFO#Y12/(Y12=PSVRC#YL)

250 YINZZ11sYL®(YLlaZll) /(YL *»Y22=-Y23)

260 » ALTERMATE FORMULATION

270 » YINSZ1)1=YLR(YLLl=211)#PSyR_/Y12

280 RETURM

290 END

OKIGINAL PAGE 4]
OF POOR QUALITY
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RRARRBARRIRACARARREARARRARRAIRRACRURRRERRBRRRRREREBRDRRBRR R BH & 004N PAESRNE

ZPLOTMS] 04/08/81 4101 PM

RRRARRRRBLRBRRVACAARRPARPIRRRRAERRRVRANSARBCRAR SRS AR RPREARNARRRRRRARBRR RN

0010®#RUIK #23ZPLOTWCLINCIDCAREIOK)

0020 SUBRSUTINE ZPLOTU(IC e iP e 'VeAsHOTYMe DIV IXCoIYCoITI oX1 X2,
0030 & HXCodYCWMTTaYL0Y2)
0040 # THIS SUBROUTINE JENERATES A ZETA PLOT FILE WITH MNAME RPPLTIJK
0050 = ~HERE [JK 15 THREE DIGIT [D, THIS FILE WILL PLOT M CURVES,
0060 » CORRESPGC..DIMNG TO THE CLLUMMS 2 THRI ‘te]l OF REAL ARRAY. A,
0070 » VS DEPEMDANT VIRATIILE COMTALICD In COLUMN | OF A

0080 »

0090 » [HCEPEI.CANT VARIABLE ASSUMED TO LIE IN RANGE (X1+X2)
0100 » CECENDAMNT VARTASLE ASSUMEL T2 LIE IN RAHNGE (Yl.Y2)
0110 »

012C » c CASE [OEWTIFICATION JUMBER-THREE DIGITS

0 30 » "y GUMBER OF CEPENDANT VARIAELES

0,40 = P NUMBER OF PCINTS ON ABCISSA

0150 » NOIM ROW DIMENSION GF a

0160 » D1 Colurn CLHELSI0: NF A .

0170 » IXC CHARACTER VARIABLE CONTAINITG ABCISSA LEGEND

0180 # [YC CHARACTEP VARIABLE CONTAI®I"G ORDINATE LEGEND

0190 » IT! CHARACTER VARIABLE COnTAILING TITLE

0200 = HXC  MUMIER OF CHARACTERS I XCv

0210 » NYC  NUMBER OF CHARACTERS IN YQV

0220 » NTD  MUMBER CF CHARACTERS IN ITI

0221 » X1 ABCISSA LOWEF LINITSPHYSICAL UNITS

0222 » X2 ABCISSA UPPER LI™!T=PHYSICAL UMITS

0223 » Y1 OFCITATE LCOwER LILIT=PHYSICAL UNITS

0224 » Y2 ORDINATE UPPER LINIT=FHYSICAL UILITS

0230 »

0240 DINENSTISH A(aBINWWIIY) oIv()

0250 CHARACTER FILE! #94IAC*#30,IYCR3G4ITIH30,ICH0#3NDATE®S

0260 DATA “XL/8.0/9AYL/6eN/7elV/24645/74XE]1G/1.E207/

0270 11 FORMAT (*RRPLT' 413,35 ")
0280 12 FORwAT(]3)

0281 13 FORMAT (PWARKING IN ZPLOTN.'4A24' YALUES OUT OF RANGE')
0290 XPF(X)=(x=XQ)/XF
0300 YPF(Y)=(Y=Y0)/YF
0310 TF (MY LT eMDIMeAMND o NFoLE«/IDIMIGOTN220
0320 PRINT 'STOPPED I™ ZPLOTM, MV OR P TOO LARGE!
0330 PQINT-'%V-HDIM.MP.EDIH:'oHVo”DXM-thﬂDI“
0340 ST0e 0220
0350 227 COANTITIVE
0360 CALL DATIM(KDATETIVE)
0370 = CHECK X VALUES IM RANGE
0380 XMIN2XBIG
0390 XMAXzaXSIG
0400 IFL=Q
0410 DO 230 I=zl.nP
0420 X2A(l,1)
0430 TF (X GEoX1eAND X oLELX2)GOTO230
06440 XMINSAYINLI(XMIMX)
2-59
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ZPLOTMS)

04%0
0460
0a?’
0~5&0
Ca3C
0500
0510
0520
0530
05«0
0550
0560
0570
0580
0550
0600
0510
0620
0630
0640
0650
0660
0670
0680
0690
0700
0710 »
07¢)0 »
0730
07«0
07s0
0760
o770
0760
079C
0800
0810
0820
0830
0840
0850
0860
0861l
nge62
0870
0880
0890
0900
0610
0920
0230
094N #

L 2R R B B

23C

260

250

260

302

ORIGINAL PAGE IS

OF POOR QUALITY
PAGE 2

XMAXZAMAX]L (XMAX 4+ X)
I°Lsl
CONTINUE
IF(IFL.EQe0)GOTO240 ]
PRINT 13.'Xx?*
PRINToOXMINZ o XMINo " X*AX2 ¢ XA,
CONTINUE
XMIMNSXBIG
XMAX2=XBIG
[FL=0
DO 250 I=zl,MP
DO 250 Js2.Mvel
X2A (] oJ) .
IT(XeGEeY1loAND ¢ XeLELY2)GOTC250
XMINSAMIML(XMIt o X)
XMAXSAMAXL (XMAX ¢ X)
iFL=]
CONTINUVE
IF(IFLEQeQ)GOTNZSBO
PRINT 13,'Y?
PRINT ¢ *YMINZ® o XM INy YHAXZ?® ¢ XMAX
CONTINUE
CALL NASTRK
ENCODE(FILEN.11)ID+10C0O
ENCODE(ICNOL12) ID+100C
CALL YASTRK
AXL AND AYL PERTAI“ TO THE AESCISSA AMD ORDIMATE RESPECTIVELY
NOTE 90 DEGREE ROTATINM ASSOCTATED WITH USE IN XF AND YF
YF2(X2=X1) /AXL
XFz(Y2=Y1)/AYL
X0z=Y]laT 5#XF
YOsXlaloS*YF
LETTING XP AnD YF 3t PAPER CONRDINATES [N IMCHES, THEN FOR
90 DEGKREE ROTATICM
YP21 S5¢(XeX])/YFS(X=X1e]1,50YF)/YF, YOSXl=le52YF
AP2, Je(Y=Y]1)/XFS(aYeY]1eT7,5#XF) /XF, X02aY]l=T,5#XF
NOTE MEGATIVE ENTRY Cfi ORDIMATE VALUE
CALL PLOTF (30 FILENISTAT)
[F(ISTAT.EG.,0)GOTO3CO
PRINT 4 *PLOTF ERROR',ISTAT
STSP 0130C
CONTINUE
XNTl =2 (30,0=NTI1)/2,0
XNTI H XNTI*OOB * 100
CALL oYMBOL (1eQeXMTI90e24ITie90.0411T])
CALL SYMSOL(1e5+%4e0+042¢"CASEND=Z?490,047)
CALL SYMEOL (1e5+60210e2+]CMNe9Ca093)
CALL SYMBOL (8634760 eel sNDATE+90,0+8)
CALL NUMBER(B8e396e50el s TIMEC904043)
CALL AXIS{Te541e5+IXCoaNXCoAXL190e0eX1eYF)
CALL AXIS(7e5¢leSeIYCoNYCeAYLs180e0.Y14XF)
YOTE MINUS SIGM Y AXIS DUE TO 60 DEGREE AMD OFFSET GRAMMAR

2-60
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0950
0960
0970
0980
0990
1000
1010
1220
1030
1040
1050
1060
1070
1080
1090
1100

ER S

ORIGINAL PAGE 18
OF POOR QUALITY

PAGE 3

CALL PLOTI(2.,5)

20 3190 Js=24MVel
[CaIV(4CO(Jed)el)

1=}

XP3XPF (=«A(]4d))

YP2YPF (A(l41))

CALL SLIOTI(XPWYF43)

00 310 =P
AP2XPF (=A (] 4d))
YP=YPF(a(leél))

CALL PLOTI(XP YP,LIQ)
CALL PLCT(8,540409=3)
CALL PLCOT(0,090,006899)
PRINTL*WROTE PLOT FILE ' FlLgnN
RETUR:i

END

2-61
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OF POOR QUALITY

RRRRBRRRNLBRPRRRAPRRARRARRERRRRRARARRRRARROTRRRRRRRRR R RO RRRR R DR ER TR RE IS

ZPLCTTSI

Ne/08/81 «i01 PM

RARRRRERR L CRRARRARANRRIRRR L LR ARRIN VAP ERR A REBERPORRERRARRRRARRRRRPRRR RS

00 LO®MRUN #332PLOTTOL (NUGDCORER3CK)

0020
0030
0040
0050
0060
0070
0080
0090
0100
Q110
0120
0130
01«0
N1%0
0160
0170
0180
0190
0200
0210
0220
0230
02«0
c250
0260
0270
0230
0290
0300
0310
0320
0330
0340
0350
0360
0370
03A0
0390
0400
0610
0620
0630
0460
0450
0460
0670
0«40
0490

L BE B Bk B IR BF N Bk R 2k 2k 2E BE 2R B 2 IR BN BN R B B

L IR B B Bk Bk BE NP BE N SR b B Bk 2k 2 B BE Bk B B J

&

SUBROUTIME ZPLOTTUIC «iiP otV iAMOI o DIMaIACIYCoITI X0
X1aNSaXSAIFONXCoNYCoNTIaYO0Y1aY24Y0D)
THIS SUBRQUTINE GENEPATES A ZETA FPLOT FILE WITH MAME RPLOTIJK
FHERE 1JK IS THREE DIGIT [De THIS FILE WILL PLOT W CURVES
CORRESPCHMCING TO THE COLUMMS 2 THRU Mel OF REAL ARRAY. A,
vS CERENDANT VARAIRLE CGCHTAL .ED IM COLUMNH 1 OF A

[*.CEPENDENT VARIALLE ASSUMED TC LIE IN RANGE (x1eX2)
CEPEIDEMT VARTIABLE ASSUMED TCO LIE I't RANGE (Y1l.Y2)

THIS FLOT SURPCUTINE DIFFERS FPN' ZPLOTM IN THAT THE

THE A3CISSA AuD ORDINATE OIRECTIOMS RELATIVE TO THE

GRAPH FAPER ARE RCTATED 90 NPEGREES., THUSs THE ABCISSA IS
ESSENTIALLY ULLIMITED IN LENGTH SECAUSE IT RUMS IN THE
DIRECTION OF THE FAPER FFED,

OF SIGMIFICALT CIFFEREMNCE IS THE APDITION OF THE ARG=
UMENT 'YIEQ%s ~2HICH ALLOWS THE USER “MORE COMTROL IJVER THE
QUTPUT OF THYE ZETA PLOTTER. IFC = 0 SHOULD 3E THE
DEFAULLT VALUE SI'CE IT RESETS THE CRIGIN AMD TURNS OFF
THE PLCTTER AT THE END OF EXECUTION. [FO = 1 ALLOWS THE
USER TC PUT TwQ LmEELS ON THE ORCIMATE AND PLOT TwO
SEPERATE FUNCTICNHS ALONG THE SAMLC ABCISSA. IFO = 2 ALLOWS
THZ USER TO SET a4 MEw URIGIMN A™D PLOT AMOTHER GRAPH IN
T<E SAWE CUTPUT FILE, IT MUST BE MOTED THAT ONLY IFO =2 0
TJRuS CFF THE PLOTTER SO THE FINAL CALL TO THIS ROUTINE
SHOLLD BE wITH [FC = 0,

Io CASE IDENTIFICATION

1Y) NUMBER OF DEPE!LDEMT VARIABLES

Mp AUMBER OF FCINTS OF ARCISSA

AN ROW JIMENSION CF A

YOI COLUMIG DINEASICKH OF A

IXC CHARACTE« VARIAHLE COITAINING ADCISSA LEGEMD

Iv¢ CHARACTER VARIAHMLE CONTAIMNING ORDINATE LEGEND

ITI CHARACTER VARIABLE CONTAINING TITLE

mXC MUMBER OF CHARACTERS I IXxC

MYC NUMBER OF CHARACTERS I 1YC

MTI LUMBER OF CRARACTERS 15 ITI

| §J¢] 20 RESET ORIGIM AMD TURM CFF PLOTTER BEFORE RETURNING
=1l DO MOT RESET GRIGI': AND DO KOT TURM OFF PLOTTER

(USED FCR MULTIPLE PLOTS ON SAME GRAPH)
22 RESET ORIGIN BUT DU MNOT TURMN OFF PLOTTER
(USED FOR MULTIPLE GRAPHS IN SAME FILE)

X0 ABCISSA CONRDIMATE OF ORIGIN

Yo CRDINATE CCORDIMATE OF CRIGIN

X1 ABCISSA LOwWER LIMIT I'l PHYSICAL UNITS

X2 ABCISSA UPPER LIMIT IN PHYSICAL UNITS

XS ABCISSA SCALE UMITS/IMCH

2-62
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ZPLOTTSI1 PAGE 2
OF POOR QuALTy
0800 » Yl GROINATE LCWER LIMIT
0510 » Y2 CROIMNATE UPPER LIMIT
0520 = YS CRDINATE SCALE UMITS/I'.CH=-CETERMINED [N THIS SUBROUTINE
0530 » SASEC UN [InPUT YO
N540 = Y9 ORDINATE CISTAMCE [+ [ACHES TQ BE SPANILED BY Y2=Y]

0550 11 FORMAT('RPLCT 9343 ")
0560 12 FOQMAT(I3)
0870 13 FORMAT('WARNING [N ZPLOTT',A2+"' VALUES ARE QUT OF RANGE')

0580 DIFENSIOE A(iDIMeM14) [V (3)

0590 CHARACTER FILEN®G o[ XC®304IYCR30ITIn30,ICNOR34/IDATE®S
0600 [NTEGER ONFLAG/0/sLABELED/N/ JLABEL2/0/LASTYPE/O/
0610 DATA XS1G/1eE20/41V/204e574JCOUNT/L/41B/0O/
0620 XPF(X) =X e (X=X)) /XS

0630 YPF(Y)2YCe(Y=Y1)/YS

0640 YS=z(Y2=Y1l) /YD

0650 IF(MVeLTe®DIMeA Do iPeES ICIM)GLTL220
0660 PRINT,*STOPPED IN ZFLOTT, ''V OR NP TCO LARGE!
0670 PRINT o "MV eMDIMeiP o D2 oMV MDIN NP o HD M
0680 STOP 02290

0690 22N CONTINUE :

0700 CALL DATIM(NDATESTIME)

0710 XMIM=XEI6

0720 XMAXz=XBIG

0730 IFL=0

0740 DO 230 I=lP

0750 SAa(ls 1)

c760 IF(XeGEoXloAiiLeXeLEeX2)G0T0230

0770 XUINSAMINL (XMIMeX)

0780 XAAXZAMAXL (XMAX 4 X)

0790 IFL=1

0800 230 COMTINHUE

08lo [F(IFL,E50)G0TD240

0820 PRINT 13.'X?

0830 PRINT o MINSVoX M INeY XMAKZY ¢ XHAX

08«0 24 CONTINLE

0850 XM4INZXBIG

0860 XMAXz2=XBIG

0870 [FL=0

0880 D0 250 I=1l4ivP

0890 DO 250 J=2.MVel

0900 XZA(] 4J)

0910 IF(XeGE oYl dAlID X oLELY2)GOTN250

0920 XMINZAMINL (XMINWX)

0930 XMAX2ANAXL (XMAX 9 X)

0940 [FLG=)

0950 250 COMTINCE

0960 IF(IFLG.EG.0)GOTO260

0970 PRIMT 13.°'Y"?

0980 PRINT¢VYMINZO o XMING "YMAXZ? o XMAX

0990 IFLG=0

1000 260 CONTIMNUS

1010 CALL NASTRK

2-63




ZPLOTTSI

1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
11«0
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530

265

267

270

319
315

320

ORIGINAL PAGE IS

ALITY
OF POOR QU oace

ENCODE(FILEN+11)1C+1300
EMCODE(ICHDW12) I0*1000
CALL YASTRK

TURN OM PLOTTER JnLY IF THIS [S THE FIRST
GRAPH [N A MEW FILE,

[F(OMFLAGCEQ1)1GOTN265
CALL PLOTF(30«FILEMSISTAT)
IF(ISTATLEQ.CIGLTC265
PRIMT,L'PLCTF ERROR',[STAT
STIP 0265
COMTINUE
CALL PLOTIL (100}
OHFLAG=]
[F(LAUELEL 4ELCL1)G0OTC267
CALL SYIECL (240 e10,Ce0e24ITI40eC4iTD)
CALL SYHBUL (369496500620 CASEIC240e047)
CALL SYMBOL(5e799e540621C 09060 3)
CALL SY'BOL(14e0Cs0eloals:iiDATEsD4D98)
CALL NUMBER(150590-10.10TIME!00093’ .
CALL AXTS(XOsYOoIYCo IYCo(YZ2=Y1)/YS5+90.0sY16YS)
CALL AXIS(XGeYC o XComfiXCo(X2aX1) /XS e eDaX1leXS)
LARELEC=1
[P ILASTYPE MEe 1 e ORGLABEL2,EU,.1)GOTO270
CALL AXIS(XOaYOaIYC o=t iYC o (Y2aY1)/YS490,04Y14YS)
LABEL2=1 ’
COMTINUE
CALL PLOTI(245)
BO 315 Js24.MVe]
[C2IV(MOD(JCOUNT43) +1 )
I=1
XP=XPF(A(la1))
YPzYPF(A(leJ))
CALL PLOT(XPeYP,413)
DO 310 I=32.NP
XPXPF(A(ls1))
YPsYPF(A(I+J))
CALL PLOTIXPYPLICQ)
COMTINUE
JCOUNT=JCOUNT»]
CONTIIWE
MOW PERFOPM CLOSING AS IMDICATED BY THE USER'*S
SPECIFICATIOM OF *IFCY,
IF(IF0GE«V0AMDIFGLEL2)GOTC320
PRIMTL'ERROR IN ARGUMENMT IFQ',IFC
STOP 0320

CONTINUE
IF(IFO.EQe1)GOTO340
IF(IF0.EQ.2)GOTO330
ONFLAG=0
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A e et e e Aok ek ek Aol Sk deo e ok ek e AR A e A Aok dede e Sk Ak e iy e ol e ok e e e el ke o

AFPRY 886

N4/16/81

2356 PM

7 e deske devk ek ok ko e de ok dedr Jedede e e oo Aok sk ok ek ek kA Ak Aok kA kR ik Aok e e ek R Rk ek Rk kA ok

10n0
1910
1029
1030
1n4n
1050
10560
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1 440
1450
146N
1470
1480

[FRE=€8

4] 3 N

4,41 0NNO0E-N5
-6.2000N000E=04

1. 4300000E-N5
1 . 0200000NE=N5

1.430NOONE~-05
1..0200N000E=05

42 3 0

| « 8300000E-04
=2. 9700000E-05

=1,230N0NNE=N5
6. B90NNOOE-NS

-1.2300000E-05
6. 89NNNONE=-05

43 3 )

8.580NNNOE=-N5S
=1.6100000E~N4

-8, 460NNN00E-N7
3.3N0N000E-05

-8.45000N0E-N7
3. 3000000E-N5

44 3 0

3, 11 NNNOOE-NS
- 9. 86ND00N0E=05

-1.140N0ONOE=-NS
2. 600N00NNE-N5

-1 .140NNO0DE=D5
2.600ONDOOE=NS

45 3 N

6. 4N0ONNNOE=-N5

ITMP=6 LREC=38

3 0

1.430N0ONNE=NS
1 . N20N000E-N5

4,41 DNOOOE=-05
=6.20000N0E~N4

1.4300NN0E-05
1.0200000E=-05

3 0

-1.230N000E-05
6. 890N00NNE=N5

! . 880N0N0E-04
-2.9700000E-N5

=1.230N0NOE=N5
6. BOONONNE=-NS

3 0

=8,4600000E-07
3.30000NNE=-05

3.580NONOE-05
~1.6100000E-04

-8,46N0000E=N7T
3.300N0NNE=N5

3 0

=] .140N000E-05
2. 60NNNONE=-N5

3. 11NNONNE=NS
=-9.86000N0NE=05

=1.1400000E=05
2.600N0NNE=-NG

3 n

-0.51N00NNE=N6

3-1

0

IPRM= 55 NDATE= n4/16/81

| . 4300000E=N5
1.0200000E=-05

1.43n0NNOE-05
1« 02000NNE=N5

4, 41 NNNONNE=-N5
=6.2000000E-04

=-1.2300000E=-05
6. 8900NNOE-NS

=1.2300000E=05
6. 8900NNNE-05

1. 88300NN0OE~04
=2.9700000E=-N5

-8.46N0NNNE-D7
3.3700000E-05

=8, 460000NE-07
3. 30NN0NO0E-05

8. 5800 0NOE=-NS
-1.61N0NONE-04

=1.14000nN0NE=05
2. 6NNNONOE=NS

-1.140000NE=-N5
2. 60NN NNOE=05

1. 11 000GOE=-05
-9, 8600 N0NE-N5

- 9.510n0000E=N6

TIME= 14,90

This file has been
obtained by refor-
matting file R2
(after first re-
naming R2 to
AFPRY886) using
main program
AFPRYGEN.
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3-2

AFPRY 886 PAGE 2
] 490 -7.5500N000F—NE 2.019N000E=N5 2. 01 NONONE=NS
1500

1810 -9, 81 NNNONE=NS 6, 4NNNONOE=-N05 =-9.5100N00E=06
1520 2.0 ANNNNE=NS -7.550N0NNE=-NS 2.~ 1 DONNNE=-NS
153n

154n -9,51 NNNNNE=-NA -9,510N0NNE=N6 6. 4NN 0NNE-NS
1550 2. 01 NOONNE=-05 2.0100000E=N5 -7.550000NNE~05
1560

1570 46 3 0 3 0 0

1580

1590 4, B4NNONOE=" . -8,52000n1 =06 -8.5200N01E=06
1600 ~5.,0600NNNE-NS i .4N0ONNNOE=NS 1. 4000000E=-NS
1610

1620 -8,.520NN001E=N6 4,84000N0NE=05 -8,58200001E-N6
1630 1.,4000N0NE-05 -5.0600000E~05 1. 4NNONNOE=05
1 640

1650 =8,52000n1E=N6 =8.5200001E-06 4,8400000E=05
1 66N 1. 4N0NNNNE=N5 1.4N000NNE-NS ~5.0600000E=NS
1 670

1680 47 3 0 3 n 0

1690

1700 3.380N000E-N5 =6."920N0000E=-N6 =B, R2NNOON0E=NG
1710 =3.0400000E6~05 8.60N0000E~N6 8.60N0NNOE-06
1720

1730 -6, 9200000606 3.3800000E-05 -6.92N00N0E~=06
1740 8. 600NNNNE=-N6 -3.N400NNNE-NS 8. 60NNNNOE-NE
1750

1760 -6, RONONNE=NE -6, 20N0NNNE=NE 3. 3%N0NNOE-N5
1770 8.600N0N0E-N6 8.60NNOONE=06 -3.02400000E=5
1780

1790 48 3 0 3 0 0

1 8nn

1810 2.0 NNDNNOE=NS =3.680N0000E~06 =3.6800000E=06
1820 =2.N300000E-N5 5.64N000NE=N6 5.64N0NNNE~-NG
1830

1 840 -3,580N00NE=NG 2.01NNNNOE-N5 ~3.6800N00NE-N6
1850 5. 640N0000E=N6 =2.0300000E=N5 5. 6400 NNOE=N6
| R4N

1870 -3.6RNNONOE-N6 =3.680N000E=N6 2.01 000N0E=~05
1 880 5.6400NONE-N6 5.640N0NOE-N6 =2.0300N00E=-N5
1890

1 6NN a9 3 0 3 0 o]

1910

1 920 2.420N0N0E=N5 2.4200000e=-05 2.4200000E-05
1930 1.5500000E~01 =7.8400000E=02 -7.8400000E=02
1 Q4n

1950 2.4200000E-05 2.4200000E~-05 2.4200000E=05
1 960 -7.840N0NOE=N2 1. 550N0NNE=N] -7.840000G0E-02
1970

1 980 2.,42000N0E=0S 2.420000GE=NS 2.42000NN0E-N5
1 90 -7.840N0000E=02 =7.84000NHE-02 1.5500000E=0!
T ean
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2Nn10 51 3 0
2020

2030 2.46000NNE=N5S
2N49 7.71000NNE=N2
2050

2N60 2.460NNONE=NS
2070 -3.9400000E=-N2
2080

2090 2.4600000E-N5
2100 =3, 4 NNONOE=N2
2110

212n 55 3 n
2130

2140 2.410000NE=-05
2150 3. 11 00000E-01
2160

2170 2. 41 00000E-N5
2180 =-1.56NNONNE=N]
2190

2210 2.410NNONE=N5
2210 -1.56000N0E=01

OGRIGINAL PAGE IS
OF POOR QUALITY

3 N

2.456000NNE-05
=3, 2400NONE=N2

2.4600000E=-N5
7.7100000E=02

2. 46 000DN0E=N5
=3, 9400000E=-02

3 n

2.4]100N0ONE-N5
-1.5600000E=01

2.4100000E=05
3. 11 0NONNE=01

2.410NONNE-N5
=-1.560N0ON0OE-N]

3-3

PAGE 3

2. 46NONNNE-05
-3, 4NONNNE-N2

2. 46D0NN0E-NS
-3, 9400N00E-02

2.4600000E-05
7. 71 NONNOE-N2

2. 41 00000E-05
-1.5600000E=01

2. 4100000E=05
“=1.560N0N0E~01

2. 41NNNONE-05
3. 1100000E=01
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LA 2 A2 L L A AR R L L NTRE JPTR T N SOF TV L AR AEE L E IR DR T E X TR IE LYy AR 2T TY Y]

DMwK .11 PEYULVED! L1:0Cc AM

RRRERS RER v RP b2 o s hryr by ebm kbt sae e by v hapd CPUAECTRERRLCLARRRASPERR BB B RN

1000 1" .

1001 1 G Py Q10 20 N 2% 1 0 0 50 2000
1002 2 ] 3 1l 209 4 25 2 O G 5C 4000
1003 3 2 “ Q101 2ran “ 25 3 0 0 50 6000
1004 “ 3 g PR U U A B & 25 ! 0 0] 5C 8000
1005 5 “ o G101 2ren b 2% 2 1 0 50 10000
1006 5 5 7 &O1rr 2ha0 4 25 3 g 0 50 12000
1007 7 6 5 G0l 2nan 4 25 1 ] ¢ 506 14000
1008 3 7 9 3 1er o Zoun 4 25 2 n 0 50 16000
1009 3 3 1 & 1C1  20un 4 25 3 ] 0 50 18000
1010 19 9 11 0 101 2000 & 25 1 0 0 50 20000
1011 11 10 12 0 1nyp 2nun 4 25 2 0 0 50 22000
1012 12 11 13 O 121 2990 & 2% 3 f) 0 50 24000
1013 13 12 le C 161 2r0n 4L 25 1 o] 0 50 26000
1014 la 13 1c U 101 2690 & 25 2 0 0 5C 28000
1015 15 14 15 0 1e1 2000 4 25 3 3] Q 50 30000
1916 1s 15 17 0 101 2nnn 4 2% 1 n 0 50 32000
1017 17 16 13 ¢ 101 200N 4 2% 2 9 0 s5C 34000
1018 1« 17 19 g 101 270 4 2% 3 n 0 S0 36000
1019 19 18 ¢ o181 2no0 4 2¢ 1 0 0 sC 38000
1020 2" 19 21 0 101 2690 & 25 2 0 0 50 40000
1021 H 2C 22 ¢ 101 2500 L 25 3 V] 0 50 42000
1022 22 21 23 0 1¢1  2C0n & 25 i ] 0 5C 44000
1023 23 22 24 0 101 2009 b 2% 2 0 0] 50 46000
1024 2 23 25 o101 2000 o 25 3 0 0 50 48000
1025 25 24 20 0 101 203y “ 25 l 2 0 50 50000
1026 26 <S < 0 1oL 2r%n 4 25 2 N 0 50 52000
1027 27 26 o Go1r1r 270n 4 25 3 0 < 5G 54000
1028 2% 27 e ¢ 101 ¢can 4 25 1 n o 50 56000
1029 % FL) e G101 2nnp N 2% 2 n 0 50 58000
1030 30 29 31 O 1d1 2Ccam 4 25 3 n 0 50 60000
1031 31 30 32 (SN UVD - sTa kel 4 25 1 0 o) 50 62000
1032 32 31 33 ¢ 101 2c6n 4 S by 0 0 s5C 64000
1033 33 32 34 U 101 2240 4 25 3 0 0 50 66000
1034 3q 33 35 { 101 g2rdn 4 25 1 0 0 50 68000
1035 35 34 ¢ 6101 2000 4 2% 2 n 0 €0 70000
1036 3¢ 35 37 0 101 2600 4 25 3 0 0 50 72000
1037 37 3a 35 a 101 2000 A 25 1 0 0 50 74000
1038 3z 37 33 v 1091 2cun 4 25 2 Q 0 50 76000
1039 39 34 IRy 0101 200n 4 2 3 n 0 sC 78000
1040 40 39 41 0 101 2000 4 2% 1 0 1) 50 80000
1041 41 40 42 N 161 2ecnoo 4 25 2 0 0 50 82000
1062 2 4l 43 0 101 2000 4 25 3 0 0 50 84000
1043 43 42 P o161 2099 b 25 1 0 0 s0 86000
1044 b 43 45 o 101 2009 4 25 2 0 G 50 88000
1045 45 44 4n o 101 2099 4 25 3 D] 0 50 90000
1046 4% 45 47 O 161 2e000 o 5 1 n 0 50 92000
1047 47 46 o3 O 121 2099 4 25 2 0 0 50 94000
1048 4 «7 4G ¢ 101 291 4 2% 3 0 0 50 96000
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OF POOR QUALITY
DNwa Ih10 ONGE 2
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