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(&o)

MAIN CONTROL PROGRAM IN DIGITAL ANALOG SIMULATION

| YINS = 1.0 |

(READ TEST ,
_PINT
NCPDAS="—+0I SWITCH =
NCFDAS =%‘{+o.a PRINT = NCPDAS
T = Of)__ ‘ o HﬂNC=O5§TWC L
MiswiTeraivyi "ol PROGRAV. fipaint = 0ne




DO THUR
' A

CONSW =0
SWITCH = 3

——

T=T +HTINC

SWITCH = 4

WRITE TINC,
PINT, FINT

READ TINC,
FINT,PINT, TEST]

CONSW = 5

PRINT=PRINT+

1

©

(&9)




(&)

SUBROUTINE DASI INITIALIZATION

REALS(400) =0
INTS (300) =0
DOUBS(320) =0

RESET COUNTER SUBROUTINE DAS4

RESET
COUNTER
SUBROUTIN

ICT
NF

“NTM
NSQ
NST
IP
IZ
IS
ImMC
ID

n-a non [T} w0 oo
OO0 OO0 OO OO 0O




SUBROUTINE DAS2 HEADING

’No—z
YES

READ NCARD

NCARD £ 38
_ NO
ERROR

WRITE

READ ITEST

NO

WRITE
INFORMATION

\\s__,f///”J

YES

|

READ HEAD(KD)

NCARD

CARD = >

_NCAR

NO

CARD =
2

YES

NCARD = CARD

y

NCARD =CARD+|

A

WRITE HEADING

-~__1//’/’A

(&a)



§

STORAGE iNFORRMﬂ?ON SUBROUTINE

DAS

STORAGE
. DATA
INFORMATION
SUBROUTIN

READ NOCARD
INITAL CONDITION
YIC (JA )

JA=1,NOCARD

STORE
i [ YIC (JA)

IN
YIC(20) °

(AEADTEST'-

+SUBROUTINE 3

READ NOCARD
PARAME (JA)

NO

(&)

i

L PARAMETER

JA = |, NOCAR
I

READ NOTABLE
NTAB

STORE
[~ PARAME (T A)

IN
PARAME (40

v

|
!

WRITE ERROR

! | | 7
TEST, LC | /READ GX2(T
READ GX3(T) (;EADG%HI) | GYZEI%
GY3(T) GYI(T) T =110
I =1,10 _a=pio e L =1
TEST=5 NO
a YES -

T ~ = : i T B ey Y R~ETUR~N
STORAGE INFORVAT.ON  sSolune. O/

: >
I Ce ey
\ T VN
pLvTm s me e
\ S TN,
et
e
. o~
! ~
1
! 7 § - J
oo I
5 N T //

5

S SUeROLTINS ¥



(&8)

INTEGRATOR o Ib o

YIC

INT = INT +1

YES

SWITCH = 3 1
YC = YIC
YIC = YIC+0.5%
TINC #SLOPE

SLOPE = X A
? YES WRITE ERROR
y YIC=YC 4+ TINC y
*SLOPE v




(&b)

TYPE OUTPUT

TYPE(N,OUTI,..I0}

WRITE ERROR

WRITE (OP(KA),
KA = I,N)

COEFFICIENT SUBROUTINE

COEFF(NCI,....CI0)

cl = ¢(1)
WRITE ERROR LTy
CIO = C(I0)

4

RETURN



(&eh)

ouT

MAIN FUNCTION GENERATOR SUBROUTINE - N—F M

SUBROUTINE
PUNG (X,NTAB
METHOD)

YES

Y

SWITCH=2 1

FUNG=FY{(NTAB)

DO THUR
ot

IA=INPI

DO THUR

£

IB = INP2

YITC) = 6YATC)
EX(IC) = GX3(IC)

Y(IA)= GYI(TIA)

FUNG = Y(I)
1

FY(NTAB) = FUNG

ERROR IN
METHOD

CALL LAGRAN
—<




Function Generator

00 THUR

8
=2, NP

(S1)

FUNG =Y ([)
|
FY (NTAB)
= FUNG
ERROR IN
RESET = - 1.0

(&)

FUNG = Y (I-1) _ y(T)-Y(I-I)

XIT=X(T-T)
. [)(-X(f—lg :
FY (NTAB)=




FUNG =Y (I)

FY (NTAB) =
FUNG

Function  Generator

DO THUR-
' 24

\ I=3,NP-I

. (S2)

<O

ERROR [N
EXTRAPOLATE

FUNG- = Y(I=1)+ [(X-X({I=- % Y(I-N=Y(I)]/ (X (T-1)
=X(I))+ [(X=X(I=1) %X =X (I} X(I-1) =X
'ﬂ+m*BWPﬁ‘YHDAXUr”‘“Inf[“n
= Y(T+)) AX(1)- X(TH )Y )

FY (NTAB) =
FUNG

|RESET ==1.0{



FUNG = Y (I)

FY (NTAB) =
FUNG

(vo)

Function  Generator

DO THUR
<

I=1, NP /

DO THUR
B

IB I, NP

(S3)

C=C/(X(IA)-XIB))

DO THUR
e

IC=1, NP

DO THUR
S
I0=1,NP

P=P ¥ (X-X(D))

J

FUNG FUNG + C(IE)
* P(IE) * Y(IE)




Pulse GCenerator

NO

PG —a

PULSE=STOPUL
(NP)

SWITCH=2

PULSE=H

BASE(NP) = -
(5 et
y
STOPUL (NP)

2 PULSE
1

RETURN

BASE (NP) =BASE
(NP) + HTINC

PULSE =00

(be)



SAWTOOTH

SAWGEN
(STP , M)

NST=NST + 1

GENERATOR

STG

——<TE swiTch = 2
SAWGEN = |
STOSAW (NS) NO
$TT=20.0 SAWGEN =0.0
STOSAW (NST)
= SAWGEN
) ;%
STP - 2
H = HEIGHT
NST = NO. OF SAWTOOTH

“STT

(bk)

SAWGEN =
STOSAW (NS)

HINC= H/STP
STF= STT+
HTINC
DH= STT %
HINC
SAWGEN = SAW
GEN + DH
STT ¢ 57P D> !
STT=0.0
YES SAWGEN = 0.0
STOSAW (NST) STOSAW (NST)
= SAWGEN = SAWGEN
y o - 1

SAWTOOTH -TIME PERIOD

" SAWTOOTH 'TIME INCREMENT -




SQUARE WAVE GENERATOR -
(

SWG

SQUARE
(Hy PDT)

NSQ =NSQ + |

YES

SQUARE =
STSQ(NST)

ouUT -

PT (NST) = 0.0
SQUARE- = H
STQ(NST) =

SQUARE

1

PT(NST)= PT
(NST)+HTINC

POT

NO

PT <

ES

SQUARE = H

(ba)

1
. STSQ (NST)=

' SQUARE

SQUARE = —-H

®



(be)

RANDOM NOISE GENERATOR

RANDOM (X)

rNG FOUT

YRF = EXP (X)

1

IYR=YRF
YRF= YRF-IYR
YRF=YRF X 10°

YRF=(YRFI50
000)-1
I

IYRL= X

YRL = IYRL-X

YRL=SIN(YRL)
1

YR = YRF % YRL

YXR=YR ¥I00% akl

RANDOM = YR* .H

YR




NEGATIVE CLIPPER —*—NC

YES

O

NEGCIP = O NEGCIP = X

POSITIVE CLIPPER —*pc

X<O0 YES .
o !
POSCIP = X
POSCIP = 0O

@—F

(b&)



BANG - BANG *{s|>~

BANG =

BANG (X,P)

BANG =+P

%

COMPAR =1.0

1
COMPAR =00

‘

(bb)



uB

e~

DEAD SPACE X @‘
) LB

DEAD(X,UB,LB

(b))

DEAD = 0.0 DEAD = 0.0
DEAD = X i
,Pl
LIMITER XL
2
X < P YES
NO
LIMITS P2, _YES -
_ NO
LIMIT = PI LIMIT = X

LIMIT = P2




AND GATE

Xl —
NAND GATE Xe_ DOL

(be)

NAND

NAND = 0.0

p




(be)

Xl ——

NOR GATE "o
X5——

NOR(XI,X2,X3,

‘DO THUR

OR GATE T [}t




- X
OFF SET P >Y—

X = X+P
1
OFFSET = X

NOT GATE *—>
X>0 Y-ES
NO 1
NOT = O
NOT = 1.O

| -

(slo)



(o)

Xl
AUTOMATIC STOP xa <_A>——

ASTOP(XI,X2)

CLOCK Cr—

CLOCK=A *T




N
e
JOUTPUT = DEL
OUTPUT =0'0
| o ‘,
DEL = X
3 -
DELAY=QUT

Relay

o

X3

>0

oy

C
]
N A

RELAY = O

.RELAY = XI

RELAY = 2

L
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CISK CPERATINGC SYSTEM/3€0 FCRTRAN

¢ NAIN CONTRCL IN CICITAL~ANALCG SINULATICA

DOUBLE PRECISICN DCUBS(320)

REAL REALS{40G)

INTEGER INTS(200) s TESTSKITCKsCONSKoPRINT 4RESEY
COMMON DCUESREALSeINTS

CIMENSIGN YIN(S)

EQUIVALENCE (REALS(1),T)

EQUIVALENCE (REALS(62),TINC)

EQUIVALENCE (REALS({14€),P1IAT)

EQUIVALENCE (REALS(147)4FINT}

EQUIVALENCE (REALS(148),YIN(1))

_ _EQUIVALENCE (REALS{153)4HTINC)

P e

W

U

[» -]

o

ic
i1
5C

EQUIVALENCE (YIN{1),YIN1])
EQUIVALENCE (YIN(2),YINZ}
EQUIVALENCE (YIN(31,YIN3)
EQUIVALENCE (YIN{4)yYING])
EQUIVALENCE (YIN(5).YIN5])
EQUIVALENCE (INTS(2)4SRITCH)
EQUIVALENCE (INTS(3)+RESET)
EQUIVALENCE (INTS{10),TEST)
EQUIVALENCE (INTS{11)+NCPDAS)
EQUIVALENCE (INTSU12)4KRCFEAS)
EQUIVALENCE UINTS{13),CONSK)
EQUIVALENCE {INTS(14),N1
EQUIVALENCE (INTS(15),.1)
EQUIVALENCE LINTS{25),PRINT]
CALL DAS1

REALL1+2) TEST

FORMAT(IZ)

CALL DASZ2

IFCTEST-1) 4323.4

REAC(1,2) TEST

CALL DAS3
NCPLAS=PINT/TINC#+0.1
NCFDAS=FINT/PINT40.]

TSOQG

SWITCH=1

CALL DAS4

IF{SKRITCH=1) €46,48

BO 7 NAS1,.5

YIN(NA)=1,0

CONTINUE

PRINT = O

CALL ANALCCGUIYINLYINZ2,YIN3,YIN4,YINS)
IF{SWITCH-1) 1(Cs%.1C
SKITCH=2

PRINT = NCPODAS

6G 1C S

IF(RESET) 1411,11
HTINC=0.,5%#TINC

PRINT = ¢

00 25 N=14NCFCAS

DO 2C 1=14NCPEAS

CONSW=C

36CN~FC-451 3¢



C1/05/¢€9 FORTMAIN
SKITCH=3
12 T=T+HTINC
i3 CALL DAS4
CALL ANALGGU(YINLSYIN2sYIN3,VIN4,YINS)
IFUSKITCH-Z) 1%414,15
14 SWITCH=2
GG 70 13
15 IF(CCNSKE-5) 16415416
16 IF(SWITCH-2) 1E417418
17 SwiTCH=4
GO TC 12
18 CONSh=5
PRINT = PRINT+]
GO TC 14
19 IF(RESET) 1220420
20 CONTINUE
PRIKNT = @
25 CONTINUE
WREITE (94500) TINC,PINT,FINT
50C FORMAT (10Xo*THE ABGVE INTEGRATICN IS BASEC CN INCREMENT CF',Fl4.&
15/710%s*IT 1S PRINTED EVERY'3F14484/10Xs*ThE FINAL VALUE OF THIS IN
2TEGRATION [5'sFl4.8)
REAL({142) 1EST
IF(TEST-20) 27426427
26 READ(1928) TINC.PINT,FINAL
28 FORMAT(3Fl4.8)
NCFCAS = (FINAL-FINTI/PINT +C.l
NCPL2S = PINT/TINC + Q.1
FINT=FINAL
REAL(1040) TEST
40 FORMAT(13)
IFUTEST) 41942441
41 CALL DAS3
42 CONTINUE
GG TC 50
27 IF(TEST-10) 21423,21
21 RRITE(Se22)
22 FORMAT(*1*510X,*ENTER NEW SCURCE PRCGRAM')
GO 1C 1
23 STGP
ENC



" DISK CPERATING SYSTEM/360 FCRTRAN

SUBRCUTINE DAS1

DOUBLE PRECISICN DCUBS{(320)

REAL REALS{40C)
INTEGER INTS(200}
COMMCN DGUES+REALS,INTS
DO 1 NB =1,40C
REALS(NBI=C.O

DO 2 NE =1,20¢C
INTS(NB)=C

DG 3 NE =1,4300
DOUES(NB)=0.0
RETURN

END

360N-FL—451 3C



DISK CPERATING SYSTENM/3€0 FCRTRAKN 36GN-FU~-451 3¢

SUBRCUTINE DAS2
DOUEBLE PRECISICN DCUBS(32014HEALI312)
REAL REALS(40QC)
INTEGER INTS(200)sTEST
CCMMON COUESSREALSINTS
EQUIVALENCE (COUBS(1),HEAD(L))
EQUIVALENCE (INTS(10),TEST)
IF(TEST-1) 1041410
1 READ(1416) NCARD
IF (NCARD-38) 292,11
2 REAC(1416) ITESY
[F(ITEST) 394,3
3 WRITELS,12)
4 DO 5 KA = 14NCARC
K8 = (KA-1)*8+1}
KC = KE+7
REAC{1413) (HEADIKC) ¢KD=KB4KC()
CAREC =NCARL/2
IF{CARC-(NCARL/Z23) 14647
& NCARC = CARD
G0 TC 8
7 NCARD=CARL + 1
8 CO 9 KE = 1,NCARE
KF = (KE~1)*16+]
KG = KF + 15
S WRITE(S214) (HEADLKH) sKH=KF4KG)
10 RETURN
11 WRITE (9415}
RETURN
12 FORMAT(51X4 YANHEE ELECTRICITY AUTHORITY®,/43X4*SYSTEM PROTECTICON
1ANC COMMUNICATION DIVISICN®9/52Xs*SYSTEM PRCTECTION SECTICN's////)
13 FORMAT(1X,8A81)
14 FORMATU(LX416AE)
15 FORMAT(//10Xs"NO OF CHARACTERS CF HEADING ARE GREATER THAN SPECIFI
1ED LIMIT?)
16 FORMAT(I3)
END

wn



0ISK CPERATING SYSTEM/360 FCRTRAN 360N-FC~451 3(

SUBRCUTINE BAS3

DOUBLE PRECISICN DCUBSE320)

REAL REALS(440C)

INTEGER ENTS{2C0)4TEST

COMMON OCGUESSREALS,INTS

DIMENSION YIC(Z2Q0) 4PARAME(2C) 4CX1(10) 4CYLL10)},6X2(10),6Y2(10)

CIMENSION GX3(10).6Y3(10)

EQUIVALENCE (REALS(2),YIC(1})

EQUIVALENCE (REALS(&62)4TINC)

EQUIVALENCE {REALS(831,GX1({1}}

EQUIVALENCE {REALS(S3)+6Y1(1))

EQUIVALENCE (REALS(1C03),GX2(1))

EQUIVALENCE CREALS(113),CY2(1))

EQUIVALENCE (REALS(1231),CX3(1))

EQUIVALENCE (REALS(133),6Y3(1))

EQUIVALENCE (REALS{146),PINT)

EQUIVALENCE (REALS{147},FINT)

EQUIVALENCE (REALS(154),PARANME(L)])

EQUIVALENCE (INTS(4)4NTAE)

EQUIVALENCE (INTS(1C).TEST)

IF(TEST-2) 54245

REAC(1,17) NOCARE

READ(1,18) (YIC(JA),JA=1,NCCARD)

REACU1920) TINCoPINTSFINT

REAL(1417) TEST

IFLTEST) 144s1

CONTINUE

RETURN

IF(TEST-3) E4€,8

REAC(1+17) NCCARL |

READ(1,18) (PARAME(JA) JA=14NUCARD)

6C 1C 32

€ IFLTEST~4) 1549415

9 REAC(1,17) NTAB
EFINTAE-1) 10414416

.10 IF(NTAB-2) 11413411

11 IF(NTAB-2) 15+12,153

12 READ(1419) TESToLUH{EX3{JAN2CY3(JA)JA=14LE)
IFLTEST-5) 9394,9

13 READ(1419) TESTHLCH(CX2UJADCY2(JA)2JA=14LC)
IFCTEST-5) 99449

14 READ{121G) TESTSLC{GXILJA)»CYI(JA) s JA=]1,41C)
IFLTEST=5) S9445

18 WRITE(S16}

16 FORMAT(//10X.*NUMBER GF TABLE MUST BE CKECKED OR THE ERROR 135 DUE
170 THE SWITCH CF TEST IN SUBRCUTINE IS WRILKGH)

17 FORMATLIZ)

18 FORMAT(S5F14.8) . U - e

19 FORMAT{213,/({5F1l4.8}1}

20 FORMAT(F14.85F14.84F14.8)

RETURN :

END

Ny

[$Y]

3

- AR



DISK CPERATINCG SYSTEM/360 FLRTRAN

SUBRCUTINE DAS4

OGUBLE PRECISICN

REAL REALS(40G)
INTEGER INTS{2(C)
COMMON DOUBSSREALSINTS

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
INT=C

IC1=0

NF=(0

NSQ=0

NTM=(Q

NST1=¢Q

IP=0

i2=0

i5=0

[0=0

RETURN

END

CINTS{1)41INT)
(INTS(16),ICT)
{INTS(17)4NF)
(INTS(18) oNTH)
(INTE(19)4NSQ)
(INTS{20) 4NST)
CINTS(2L141P)
(INTS{22)412)
(IKTS(230418)
LINTS(24)410)

DCUEBS(320)

360N~-F0-451 2(



DISK CPERATING SYSTEM/360 FCRTRAN 360N-FG-451 3(
SUBRCUTINE COEFFU(NsC19C24C39C4+C5:C69C7508,L5,C10)
DOUBLE PRECISICN DCUBS(320)
INTEGER INTS(200)
REAL REALS{400)
COMMON OCUES,REALS,INTS
DIMENSION PARAME(20)
EQUIVALENCE(REALSU154),PARAME(L))
IFIN-10) 141s2

C1 = PARANEL1)
C2 = PARAME(2)
C3 = PARANMEL3)
C4 = PARAME(4)
C5 = PARANEL(S)
C6 = PARAME(G)
C7T = PARAME(T)
C8 = PARAME(S)
€9 = PARAMEL(Y9)
C10= PARAME(1C)
RETURN
WRITE(S,3)
FORMATU//71CX 4 *NUMBER OF COEFFICIENTS KUST EBE LESS THAN 10')
RETURN

END



DISK CPERATINC SYSTEM/3€0 FCRTRAN 360N~FL~451 3(

FUKCTIGN XINT(X)
DOUBLE PRECISICN OCUBS(320)
REAL REALS(40QC)
INTEGER INTS({Z2CQ)IRESETSHITLE
COMMON DOUBSSREALSSINTS
. DIMENSIGN YIC(Z2C)oSLOPE(200,Y¥C(20) -
EQUIVALENCE (REALS{11},T)
EQUIVALENCE {(REALS(2),YIC(1)}])
EQUIVALENCE (REALS(Z22)+SLOPE(1))
EQUIVALENCE (REALSI(421,YC({1))
EQUIVALENCE (REALS(62),TINC])
EQUIVALENCE (INTS(1),INT)
EQUIVALENCE (INTSU2)ySWITCH)
EQUIVALENCE (INTS(3)RESET)
INT=INT#1
IFCINT~20) 131411
IFCT) €424¢
IFC(SHITCH=1] 42344
XINT=YIC{INT)
RETURN
EF(SHITCE~Z2) 1195411
SLOPELINT)=X
60 TC 2
IFLSRITCH=2) T3547
IF(SKITCH-2) E£31048
IF(SKITCH=4) 114S,11
YICUINTI=YCOINTISTINCRSLCPELINT)
G0 10 3

)N owd ur B U3 s e

10 YCUINT) = YICULINT) »
YICUINT) = VICUINT)+C.5%TINCHSLOPECINT)
GO ¢ 3

11 RESET=-1
WRITE(SG,12)

12 FORMAT(//71CXs%SHITCH IN SUBRCUTINE MUST BE CHECKED COR NUMBER CF IN
1TEGRATCRS ARE GREATER THAN 20%)
RETURN
END



OISK CPERATING SYSTEM/3€Q FURTRAN 36ON~-F(~-451 3¢
FUNCTICN CLGCK({A) .

DGUBLE PRECISICN LCUBS(320)

REAL REALS(400€)

INTEGER INTS(2G0)

CGMMCN DCUES,REALS,INTS

EQUIVALENCE (REALS(1}),T)

CLOCK=A%T '

RETURN

END



CISK CPERATING SYSTEM/3EC FCRTRAN 3€CN~-FO-451 3¢

SUBRCUTINE TYPE(N9CP L1 2CPZ24(P24CP4CPEJCPESLRT4LP84LPS,0P1C)
DOUBLE PRECISICN DCUBS(320)
REAL REALS(400C)
INTEGER INTS{2CO)4PRINT
COMMON DOUEBSSREALSHINTS
CIMENSICN CP(1C) -
EQUIVALENCE (INTS(11)4NCPDAS)
EQUIVALENCE (INTS(13),CONSK)
EQUIVALENCE (INTS{25)+PRINT)
IFI(N~-10) 141,5

1 IFLPRINT-NCPDAS) 24444

—_£_RETURN . - -

4 CP(1) = CP1
CPL2) =0P2
OP{32) =0P2
CP(4) =0P4
GP(E) =0PS
.. 0r(e) =QP&
cPl1) =0P7
GPL8) =0PéE
CP(S) =0PS
CPL1C) = CP1C
WRITE(S€) {(O0P(J)ed=1,N)
8 FORMAT(1CF13.8)
RETURN
5 WRITE{(S,6)
6 FORMAT(//710Xs*PRINT CUTPUT MUST EBE LESS TEAN 10')
RETURN '
END



DISK CPERATING SYSTEM/360 FURTRAN 360N~-F0—-451 3C

SUBROUTINE FUNGIXs NTAByMETHCD)
DOUBLE PRECISIGN DBUBS13-20%

REAL REALS1400)

INTEGER INTS{200)sRESET; SHITCH
COMMON DOUBSsREALS, INTS

——BIMENS FON—YAE0F XA 0y EXI-3-0) vy EX2 41035 X310 196 Y IO 6 Y 24100

DIMENSION GY3{10),FY{3) .
EQUIVALENCE {REALSH6334FX{1))
EQUIVALENCE IREALS{73)4Y{1))
EQUIVALENCE {REALS483)56X1411)
EQUIVALENCE [REALS(93),6Y1{1))

——EQUEVALENCE—REALS 1103 Hy X241 -
EQUIVALENCE (REALS4113),GY2{1))
EQUIVALENCE {REALSH123)56X341))
EQUIVALENCE {REALS{133),GY3{1))
EQUIVALENCE {REALS(T43}yFYE1))
EQUIVALENCE {INTS{2),SHITCH)

— EQUEVALENEE—HENT-S{3 ) RESETI—
EQUIVALENCE {INTSI6)4NP)
EQUEVALENCE {ENTSE{T3,NPL}
EQUIVALENCE (INTS{8)sNP2)
EQUEVALENCE {INTSE934NP3)
IF{SHITCH-2) 151241

— 31— FFANTAB- 1Ry 4 2~
2 IFINTAB-2) 3,643
3 {F{NTAB-3) 19,8519

4 NP=NP1
B8 5 TA=lyNP-
Y{TA)=GY1{1A)

—5—FkAFAF =6 XA )—

G0 70 10
6 NP=NP2
. DO 7 IB=1sNP
Y{EBy=GYZ2LIB) .
7 FX4IB)=6X211B)

—&60—FG—10 -
8 NP=NP3
PO 5 1€ =1gNP
Y{ICI=GYS{IL)
9 FX1IEr=6X34iCY
10 IFIX) 112119132
—~3-1—FUNG=Y{1)}
FYI{NTAB)=FUNG
RETURN
12 FUNG=FYI{NTAB)
RETURN

13 IF{METHOD—1) 153514,15

—14—CALL-LI-ENEAR
RETURN

15 IF{METHOD-2)- 17516317

16 CALL SECOND
RETURN

17 IF(METHOD-3) 19518,19

—18-CALL—LAGRAN-



12/05/69 FUNG
— —RETURN—
19 WRITE13,420)
20 FORMATL//10%: SMETHOD IN SUBRGUTINE IS IN ERRGR OR NUMBER OF TABLE
1IS GREATER THAN 3%) .

RESET=—1
RETURN
ENB - - S




__DISK OPERATING SYSTEM/360 FCRTRAN  360N-FO-451 3C

SUBROUTINE LINEAR{XyNTAB,METHCD)
DOUBLE PRECISICN. DOUBSI(320)
REAL REALS{400)

INTEGER INTS1200)4RESET

COMMON DOUBSyREALS, INTS

DIMENSION Y{10)sFX{10)sGX1(10)sGX2(10),GX3110)+6Y1110),6Y2(10)
DIMENSION GY3{10)sFY(3)

EQUIVALENCE (REALS(63),FX(1))

EQUIVALENCE (REALSI73),Y11))

EQUIVALENCE [REALSI83),6X11{1))
EQUIVALENCE (REALS{93),6Y11{1))

EQUIVALENCE (REALS{103),GX2{1))
EQUIVALENCE (REALS(113),GY2{1))
EQUIVALENCE (REALS{123),6X3{1))
EQUIVALENCE [REALS{133),6Y3{1))
EQUIVALENCE (REALS(143),FY{1))
_ EQUIVALENCE {INTS(3),RESET)
EQUIVALENCE (INTS(6),NP)
EQUIVALENCE (INTS(7)sNP1)
EQUIVALENCE (INTS(8)4NP2)
EQUIVALENCE {INTS{9)sNP3)
DO 1 KA=2,NP
IF{X—FX{KA)) 443,41

1 CONTINUE
WRITE(3,2) )
2 FORMAT{//10Xs"ERROR 1S DUE TG THIS METHGD CANNGT BE APPLIED TC EXT
1RAPCLATED?)
RESET=-1
RETURN

3 FUNG=YIKA)
FY{NTAB) =FUNG
RETURN

4 FUNG=YIKA-1)#{(Y{KA)=Y(KA-1))¥{X-FX{KA-1)))/(FX{KA}-FXIKA-1))
FYINTAB)=FUNG
RETURN _

END

e




DISK GPERATING SYSTEM/360 FCRTRAN _ 360N-F0-451 3G

SUBROUTINE SECONDEXsNTAB,METHGD)
DOUBLE PRECISICN DCUBS{320)
REAL REALS1400)

INTEGER INTS{200)sRESET
COMMON DOUBSsREALS,INTS

DIMENSION Y{10)sFX{10)s6X1{10)9GX2{10)6X3{10)+6Y1{10),6Y2(10)
DIMENSION GY3{10),FY{3)

EQUIVALENCE (REALS(63)9FX{1})
EQUIVALENCE {REALS(73),Y{1))

EQUIVALENCE {REALS{83),6X1{1))
EQUIVALENCE (REALS{93),6GY11{1})

EQUIVALENCE {REALS(103)s6X2{1))
EQUIVALENCE {REALS{113),6Y2{1))
EQUIVALENCE {REALS{123),6X3{1))
EQUIVALENCE {REALS1133),6Y3{1))
EQUIVALENCE {REALS{143),FY{1))

EQUIVALENCE {INTS{3),RESET)

EQUIVALENCE {INTS{6)4+NP)
EQUIVALENCE {INTS{7),NP1)
EQUIVALENCE {INTS{8)4NP2)
EQUIVALENCE {INTS{9)¢NP3)

JA=NP-1
DO 1 NK=3,JA

TFIX-FXINK)) 43341

1 CONTINUE
WRITE{3,2)

2 FORMAT{//10X,*ERROR IS DUE TQ THIS METHOD CANNGT BE APPLIED TO EXT
1RAPOLATED® )
RESET=-1

RETURN
3 FUNG=Y{NK)
FY{NTAB)=FUNG

RETURN
4 FUNG—Y{NK- )*(IX-FX(NK~13)*(Y(NK~1)-Y(NK)))/!FX(NK-I)*FX!NK3)+(((X

2K+13—FX(NK3) TYINK)-YINK-10) /{FXINK) -FX{NK-113)
FYINTAB)=FUNG

RETURN

END




DISK OPERATING SYSTEM/360 FURTRAN _ 360N-F0O-451 3G __

SUBROUTINE LAGRAN{(X,NTAB,METHCD)

DOUBLE PRECI

SIGN DGUBS(320)

REAL REALSI400)

INTEGER INTS
COMMON DOUBS

{200) yRESET
sREALS, INTS

DIMENSIGN YI

10) s FX{10) sGX1(10) 6X2(10) sGX3{10)+GY1110),6Y2(10)

DIMENSION GY3110),FY13),8(10),R{10)

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

(REALS{63),FX{1))
{REALS(73),Y(1))
{REALS(83),6X1{1))
{REALS(93),6Y11(1))

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

" EQUIVALENCE

EQUIVALENCE

(REALS(103),6X2(1))
(REALS{113),CY2{1})
{REALS{123),6X3(1))
{REALS{133),GY3{1))
{REALS{143),FY{1))
{REALS{2001,B(1))

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

{REALS{211),R(1))
{INTS(3) 5RESET)
{INTS16) 4NP)
(INTS(7)4NP1)
{INTS{8)4NP2)

{ INTS{S) NP3}

DO 1 JA=1,.NP
IF{X~-FX{JA))
CONTINUE

DO 4 JB=14NP
C=1

DO 3 JC=1,4NP

15951

IF{JC-JB) 243,2

C=C/{FX{JB)~

CONTINUE
B{JB)=C
CONTINUE
DO_7 JD=1,NP

FX{JC))

- o v

p=1
DO 6 JE=14NP

IF{JD-JE) 596495

P=P%*{X-FX{JE
CONTINUE
R{JD)=P

B

&

O

FUNG=0
DO 8 JE=1sNP

FUNG=FUNG+B{JE)*R{JEI*Y{ JE)

RETURN
FUNG=Y {JA)

FY{NTAB)=FUNG

RETURN
END

LT 2SR




W oo

10
11

."..

DISK OPERATING SYSTEM/360 FCURTRAN

FUNCTION SAWGEN{STPyH)
DOUBLE PRECISICN DCUBS1320)

REAL REALS{400)

INTEGER INTS{200),SWITCH

COMMON DOUBSSREALSSINTS

DIMENSION STOSAWIS)

EQUIVALENCE (REALS{184),5T0SAKH{1))
EQUIVALENCE (REALS{1),T)
EQUIVALENCE {INTS{2),SWITCH)
FEQUIVALENCE [INTS{20}),N5T)

NST=NST+1
IFINST~5) 141,10
IFIT) 249295
IF{SKITOCH-2) 349493
SAWGEN=D.0
STOSAWANST)I=SAUHGEN
RETURN
SAWGEN=STOSAWINST)
STT=0.0

RETURN
IFI{SWITCH=-2) 736457

SAKGEN=STOSAW{NST) .

RETURN

HINC=H/STP
STT=STT+HTINC
DH=STT*HINC
IF{STT-STP) 849,9
SAWGEN=SAWGEN+DH
STOSAH{NST)=SAWGEN
RETURN

STT=0.0

SAWGEN=D.0
STOSAHINST)=SAKGEN
RETURN

WRITE(3511)

36UN-F(0—-451 3¢

FORMAT{//10X, *NUMBER OF SAWTCOTH GENERATORS ARE GREATER THAN 57)
- END




DISK OPERATING SYSTEM/360 FORTRAN

360N-F(0-451 3C_

FUNCTION SQUARE{H,PDT)
DOUBLE PRECISICN DOUBS{320)
REAL REALS{400) .

COMMON DOUBSyREALSHINTS
INTEGER INTS1200)4SHITCH

DIMENSION PT(5),5T5Q{5)
EQUIVALENCE {REALS{174),PT{1))
EQUIVALENCE (REALS{1);T)
EQUIVALENCE {INTS12),SWITCH)

EQUIVALENCE {INTS{19),NSQ)

EQUIVALENCE {REALS{179),57SQ11})

N

NSQ=NSQ+1
IF{NSQ-5) 151,10
IFISWITCH=2) 332,3
SQUARE=STSQINSQ)
RETURN

IF{T) 43445

i

PT(NSQ)=C.C

SQUARE=H |
STSQINSQI=SQUARE

RETURN
PTINSQ)I)=PTINSQI+HTINC
IF{PT{NSQ)-PDT/2) 638+8

SQUARE=H
STSQINSQ)=SQUARE
RETURN
IF{PTINSQI-PDT/2) S44:4
SQUARE=-H

60 10 1

Pt
- O o -~ O U

WRITE{3,11)

FORMATI{/ /10X, *THE NUMBER OF SQUARE WAVES ARE GREATER THAN 5')

RESET=-1
RETURN
END




DISK OPERATING SYSTEM/360 FURTRAN.

FUNCTION RANDOMIX)
DOUBLE PRECISICN DOUBS{I320)
REAL REALS1400)

INTEGER INTS{2003),SWITCH
COMMON DOUBSsREALSs INTS
EQUIVALENCE IREALS{IQ 1)
EQUIVALENCE {INTS(Z) SHITCH}
IF{T) lsl44

IF{SHICH-2) 233,2
YRF=EXP{X)

IYR=YRF

YRF=YRF-IYR
YRF=YRF¥{10%*¥5)
YRF={YRF/50000)-1.0
IYRL=X

YRL=LYRL-X

YRL=SIN{YRL)

YR=YRF*YRL.

YR=YR*100

IYR=YR

RANDCM=YR-IYR

RETURN

IF{SKHITCH-3) 54225
IFISKITCH-4) 3323

END

. 360N-F0-451 3¢



DISK OPERATING SYSTEM/360 FCRTRAN

360N-F0-451 3¢

FUNCTION NEGCIP{X)
DOUBLE PRECISICN DOUBS(320)
REAL REALS{400)

INTEGER INTS{200)

COMMON DOUBS 3REALS, INTS

IFIX) 1,1,2
NEGCIP=0
RETURN
2 NEGCIP=X
RETURN
END

| et

MBI




DOUBLE PRECISICN DOUBS(320)
REAL REALS{400)

INTEGER INTS{200)
COMMON_DOUBSsREALS,INTS

IFIX) 14242
1 POSCIP=0.0
RETURN
2 POSCIP=X
RETURN
END N

DISK OPERATING SYSTEM/360 FORTRAN _ 360N-F0-451 30



___ DISK OPERATING

FUNCTION LIMITIXsP1,P2)
DOUBLE PRECISION DOUBS{320)
REAL REALS{400)

INTEGER INTS{200)

COMMON _DOUBSREALS4 INTS_

IF{X—P1) 13242
LiMIT=P1 ’
RETURN
IF{X=-P2) 31424
LIMIT=P2
RETURN

o WK

LIMIT=X
RETURN
END

SYSTEM/360 FORTRAN _ 360N-FO-451 30



- “sim__ s DISK OPERATING SYSTEM/360 FORTRAN
FUNCTION DEADTYSUBTLB)

DOUBLE PRECISICON DGUBS(320)
REAL REALS{400)

INTEGER INTS{200)

COMMON DOUBS»REALSy INTS

CIFTXY 193904

N

Ny W

IF{X-LB) 233,33
DEAD=X

RETURN
DEAD=0.0
RETURN
TFTX-UB) 54222
DEAD=0.0
RETURN

CEND L

360N-F0O-451 30, .



DISK OPERATING SYSTEM/360 FCRTRAN 360N-F0O~-451 3¢

FUNCTION AND{MsX13X25X39X44X5)
DOUBLE PRECISION DOUBS{320)
REAL REALS{400)
INTEGER INTS{200)
COMMON DOUBS o REALS,INTS
DIMENSION X{5)
X11)=x1
X{2)=X2
X{3)=X3
X{4)=X4
X{5)=X5 _
DO 1 JK=1,M
IF (X{JK)) 252,51
1 CONTINUE
AND=1.0
RETURN
2 AND=0.0
RETURN
END



DISK OPERATING SYSTEM/360 FORTRAN  360N-FO-451 30

FUNCTION NAND{MsX13X2yX39X43X5)
DOUBLE PRECISIGN DOUBS{320)
REAL REALS{400)
INTEGER INTS{200)
COMMON DOUBS,REALS,INTS
DIMENSION X{5)
X{1)=X1
X{2)=x2
X{3)=x3
X{4)=X4
X{3)=X5
DO 1 JK =1,M
IFIX{JKI Y 25251
1 CONTINUE
NAND=0.0
RETURN
-2 NAND=1.0
RETURN
END



DISK OPERATING SYSTEM/360 FCRTRAN  360N-F0U-451 3C_

FUNCTION OR{MgX19X29X35X49X5)
DOUBLE PRECISION DOUBS(320)
REAL REALS{400)

INTEGER INTS{200) .
COMMON_DOUBS ,REALS» INTS

DIMENSION X15)
 X{1)=X1
X{2)=X2
X(3)=X3
X{4)=X4
X{5)=X5

DO 1 JK=1,M
IFIX{JK)) 14192
1 CONTINUE
OR=040 -
RETURN
2 OR=1.0

RETURN
END

- fny R v




DISK GPERATING SYSTEM/360 FORTRAN

FUNCTION NOR{M3sX13X23X39X49X5)
DOUBLE PRECISICN DOUBS{320)
REAL REALS1400)

INTEGER INTS{200)

COMMON DOUBS.REALS,INTS
DIMENSION X15)

X{1)=X1

X{2)=X2

X{33=X3

X{4)=X4

X{5)=X5

DO 1 JK=14M

IFIXTIJK)) 1351,2

CONTINUE

NOR=1

RETURN

NOR=0

RETURN

END

360N-FO-451 30



FUNCTION NOTIX)

DOUBLE PRECISION DOUBS{320)
REAL REALS{400)

INTEGER INTSI200)

COMMON DOUBS, REALSs INTS

DISK OPERATING SYSTEM/360 FGRTRAN 360N-F0-451 3¢

TF{X) 1,152
1 NOT=1
RETURN
2 NOT=0
RETURN
END L




DISK OPERATING SYSTEM/360 FORTRAN

360N-FO-451 3C

SUBROUTINE ASTOP{X1,X2)
DOUBLE PRECISION DOUBS(320)
REAL REALS{400)

INTEGER INTS{200)

COMMON DOUBS ;REALS, INTS

IF{X1-X2) 1142
1 PAUSE
2 RETURN

END ]




DISK CGPERATING SYSTEM/3£0 FCORTRAN 360N~-F0O—-451 3C

FUNCTION GFFSET{X,P)

DOUBLE PRECISION DOUBS{320)
REAL REALS{400)

INTEGER INTS1200)

COMMON DOUBS;REALS, INTS

X=X+P
OFFSET=X
RE TURN
END




DISK OPERATING SYSTEM/3¢0C FURTRAN

FUNCTION BANG{XsP)

DOUBLE PRECISION DOUBSI320)
REAL REALS(400)

INTEGER INTS{200)

COMMON DDUBSsREALS, INTS
IF{X) 12293

BANG=-P

RETURN

BANG=0.0

RETURN

3 BANG=P

RETURN
END

360N-F0—-451 3¢



CISK CPERATING SYSTEM/3€0 FCRTRAN 360N-FC-451 3C

FUNCTICN CLCCKZAE

DOUBLE PRECISICN DCUBS%3CO0c
REAL REALSZ40Cc

INTEGCER INTSZ2C0&

CCMMCN DOUBS+REALS,INTS
EQUIVALENCE ZREALSZ1lu,To
CLCCK#AXT

RETURN

END



NV

S 0w

DISK DOPERATING SYSTEM/360 FORTRAN

FUNCTION DELAYITDsX)
DOUBLE PRECISIGN DQUBS{320)
REAL REALS{400}

INTEGER INTS{200)

COMMON DOUBSREALSINTS
IF{SWITCH-2) 133,1
IF{T-TD) 24244
QUTPUT=D.0

DEL=X

DELAY=0UT

RETURN

QUTPUT=DEL

GO 10 3

END

360N-F0-451 30



DISK OPERATING SYSTEM/360 FORTRAN  360N-F0-451 30 __

FUNCTION RELAY{X15X2,C)
DOUBLE PRECISICN DOUBS(320)
REAL REALS{400)
INTEGER INTS(200)
COMMON DQUBSyREALS, INTS
IF(C) 15223

1 RELAY = X1
RETURN

2 RELAY=0.0
RETURN

3 RELAY=X2
RETURN
END




(o0d)

APPENDIX C

MB gq’DETAILS OF THE NETWORK CALCULATION

redancn. G,

- PREFAULT CONDITION

M LR [ S
. e ! .I)\‘..,/ "
|
Assumptlbn EE
T

I ] 1 4

1. Load‘>mnuuq UBNIN  MEA Jouuan i (Riines Tu neglect

b 2. Neglect 11ne ‘resistance

100

i Q@BJ’-BASE MVA

4ﬁ: BASE KV 230/09/13 2

L 5., Load of MEA at IL.L, ' K. and N.B. T?Htﬂﬂload tﬂﬁqnnM
; NBr69

| 6.7 Impedance diagram of YEA system AaTy
-\ BB230 NS230 AT230  NB230 NB 69
) 5,084 5.1021

3.07813 3.0995 7.096

S
@g***"~W*m4f%~;?
‘“ B§230
. _;_..uu—'—.\—.‘u-_‘_.;._-:m-' r\"\ ) () (0.0 )
3202 3e101 e
) IR )
=3.0675 o67§§3 0675 3‘099%§

YﬂKﬁ”

g
+

é%% \

DRWTAULT CONDITION

TOVOO

2



r

(20&)

4 i ]
7. Line “WNlAU nm'mauun T
8. MIAWI | Network mnmqmw.mmumrLﬁavu'mn o hiTuazean T
lﬂu T
a- Zab b a da Zo
— T — T T
Z
ac —— —— be P zc
c — — ¢ c =
-, - , =
— 1
Zdac = T Zc ==
¢ e
VA = 2 °
be ch
[] E}
-~ - -«
prwamuean r o AEms nridanuIan T iy g
Zab = 2aZb + ZbZc + ZcZa g = ZabZac
, Zc Zab + Zbe + Zca
Zbc - 2a Zb = ZbcZab
ZaZb + ZbZc + Zalc Zab + Abc + Zac
Zac = Zb Z_  _ Zab + Zbc + Zac
ZaZb + Zch + ZcZa ZacZbc
-~ g A e *. [ R
?\1.11'% Slmpllfled dlagram 1ﬂﬂm’ﬂﬂu
§é23o ' 'ﬁé“é"ib*“ 77 “Be3o NB 69
3084 5,479 5.0995 1,032
00 )
S 3;3‘2*20": 31853
: . 3.019 ] u G112 Je1372

3.022 j.019 5025k pE
’ 3. 329; "J .185% L T
e S 50.995 T 3.00176

! 4

?j.O% ‘ “he
|
' I
U




BB230 NS230/Z,= 3 0856, Z =5

.00896

NB69

Z=3.0532 ;.032

(9290)

550004

3091

Q00 Q

-

j.0225

(RRVEZ I B ‘
) . D 4 091
x 5.
‘ B 5.6483
o o J-0522 —— o é$3 ‘
. ih : e
‘ | - §.032
j 00225 J -042 l: j . 1238 GW

, S , . . _
X A . j.1372 !
' | L - “OUT OO

1000~

3.091
—— 5 .6584 é'::—- 541517, . 233.6483
— L
2L 33192 | @%3
| | ]
§.032
S ,
3.1372 !i |
T A 3.091
. <
j 6483
R — -31.5534 ‘
(WS R j.6232 :: ZL
- |




(999)

~—

j.092 504177 ¢ §.0259 091
(O~ TR TS T —— T (e

. el el = - ’
L 3007 | % —
" L N . .. . ’ ‘ ) ;

: |

l i i

e
S 0000

3\4 3472 _i‘“
1 . * 1 —— /335 —T

: 4
) Z = J352 4 4 lu%

R et 3.192 09
N ORI I I e T TS

.

~ = 31,4668 31,338

7

—te ) L



Appendix D

Result



/7 EXEC

lo THREE PHASE FAULT AT BuS B8 23¢

ok B Sl S o O AT o N} W Dl it i i ) o o Wyl Sy o |

FOR SUSTAINED FAULY

A. CONSIDER BUYS Hg 230 AS AN INFINITE

ERFINITE BUS VOLTAGE = f.)1c
INTTIAL PHASE ANGLE

YANREE BLECTRLCLYY
SYSTER BROIECTICN AN CONMN

SYSTEM PRUTECTIUN

FAULT KEAR Baba HUS K

8y s

Patle

# 0,339 RACIEN
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ENTER NEW SUURCE YROGRAM

FCR CLEARED FaULT
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INFINITE BUS VOLTACGE = (4908 Pelis
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C.C86999918 1400738784 0423033650 =0 (C256829 ~11.0%3040C
04079499843 Ce29463093 0e3286%9685 ~0.01€13022 ~9.613¢14Q
Cgﬂ&@@ﬁ??i ~0s (84849858 Ced9786341 ‘Q¢ﬂ1223848 Ge 213614
Q09999698 ~0,651974173 De69461683 ~0l.0CQ41978 12469348
0.1099%026 -0 01881144 Qe725€5942 ~0.00053958 -1.986827
0.11999553 ~-0.3869297% 08717494203 0e(U587808 ~104401633
412999481 0al7871458 Qu87877733 Ce0COTRAEG -H.34%198
Cel13999404 (442203095 0 850138223 00C348123 10.06113¢
0.14999336 Ua 36348534 0.48154C98 ~C.U0CC63¢E64 1814048
01599924 QelB341)8% Qe812647C3 0400329428 ~6,94441%4
(«16999191 ~0.08¢24781% UaS6568839 ~0400363238 ~8.¢6<3013
01714999119 =U,230¢8722 0460783374 «0.0C194069 de3%2403
(389960486 -0.21496648 Ga&lE8C4HY D.GCQa2743 e944d1d
(.159968374 ~0,078¢4492 Q.899724948 0.0€193603F ~Ca08C3T77
t.209989¢1 C.C0685047¢C 086999213 Qe€{292C91 ~E.27448%
Ga21998829 0.130721312 (94922819 C040CH356G4 ~1.64%26¢C
C»2:99875¢6 010446906 0454635823 =0.0003977¢ T#6C2812
Ued3996684 0.03C48€8S (455604953 ~C.00209146 e%14935
Ce?24998611 ~0.041361012 0,87142245% ~C.0C101668 ~5.64C3¢e8
0.25998539 -~0.07285¢84 058491530 ~0.CCQ40532 ~-€4097976
Ga26998466 ~0,095711581 0.5896248)  C.QCC27956  3.30€4%6
(427998394 ~0.011873412 Q.5785149%¢ CalCl62C0E 4915958
0.28998321 0,0269741748 (a864978291 0.0QC82721 ~1.73602¢C
(e25G98249 0.03997432 Q.5645881% Qe0CQ16799 -~€.31198%
C.3049811¢ 0.02763399 056487781 ~0.00C18704 ~(aGleall
0.219981C4  0.00299301  C.96903762 =-C.0CC34573  €.248580
Ue3499803% ~0.,01641483 Ca572376689 «C0,0€C0272313 §.13364¢
0433697959 ~0.02192878 0.,57£631636 ~0.,00GC064907 -4.3118935
€a34997886 ~Q4013978373 Ue87585186 0400011940 ~3.,079178
Ce3599T814 «0,0003744¢ 0.813427480 (000191174 4420691711
C.3€997741 G.00978711 057090610 Q.0CC1346812 Te7%0411
0a237997¢49 0e01182963 De 56970495 0200004348 ~340E4%1713
436967557, (QefC683168 (o97013418 =.00007613 =4,108374

1)
LA

2 (377 RATIAN



1
3

3
100000

AKGH
(RAD}
0491699997
0450847143
Ua$02884648

Q.52632263
03164043
~0s03178482
“e0860174G5
Q.772862¢¢
Q70735819

=0s 32347013

“Ge4&E6ETLE
d.382548061
C7467527¢
6399412469

“0s29936018

~0.29282637

0.42011844
Ue584422171
Q043448800
~0+31244017
G«1028114¢

_H.93891669

Ge30428986
~G«190997¢€4
~“Qell8€9444
O.347591049¢6
Q42092118

=€.00321793¢€

~Uef 7668402
U.18150404d8
0.4220385¢
Q.1626093¢4

“{,13949198

Q.035623¢61%4

U«35069344
U.468968593
“0404798249
“0e049590304
Q.248898585

ST R

VELE
{R/S)
Gl o
~€¢€33?§9¢6
“fa5759942

Cl.05295182
€ 41996537
aCU443C2

“( 1USBSALT

~Ce 04790503
€C6026219

Le05204716

“«G 02402835
“Ge09222Q31
“(.CL3178€¢
Ge(i6928¢C4
C«CaB813249

=(e058638338 _

~Le0881796¢

(.02893649

0708600
~{ 00608650
*ﬁgﬁb?ﬁEESi
~Ce QL2425 4€4

Q«Gﬁﬁﬁﬂﬁéﬁ

(263165326
“Cq@ﬁﬁéﬁgji
~(.3959212

C+C287%862

__ﬁ;:ﬁﬁjﬁ_ﬁj.z 3_
“G.55691417

~Qe04737625
€.C0223764
Ca04464143
GaGQ932934

«Lo03975453

~Ce(1723438
0. 0316540
Cet24qdaat

~Cad458134

~“{«02773615
T I VYEER]

e ———- -
S, - — ——




039997544
0440997452
Ge41997379
04429973¢€7
0.43997224
044997162
0.455947089
Ce46997017
0e41556944
Ca48996672
C.49946799

YHE

i1 IS PRINTED EVERY

~(e0CCE9¢0d

-0 400574036
~DL.006306327
~0s0¢3308659
0.00CT6568
0.,003321G5
D.00¢337784
000155268
~ﬁ.ﬂﬁ064ﬁ5!
~(e0019047¢9
~0.00178091

ABOVE INTEGRATION [§ BASED

Qa27154542
0.57285821
0457341376
Ce83736G5139
0.571236157
0,5716043)
0.97135934
Ce£7188172
051202506
Oe87278644
0.%7248643

=CaCCULIUR12
~0.QCQCTLCs
~0.GCE00CH64
0.00004482
€.000049719
0.0CC0344¢
~Qa0LOCEETE
~0.C0002663
~04CC0036¢E3
“0400C01694
€ 0C(quaed
OH INCREMEN

¢.01009000
THE FINAL VALUE CF THIS INTEGRATICK 1§

¥

O«

lal8€56 17
4425G0GES
“{ 84156413
~4,08048849¢
~Ge3344561
3.88711€63C
140231944
~3e2 1423587
~Ja 757263}
1245687
dulB882E67T
LF Uely

5€¢040G040d



Lol € NP - Qi e > Y-S SE O L 2T it L R s S S L S

Q+05616E45
~0404591159
Cels82780Q1
0e30475098
Ua149497024

. =0.04052392

0407029748

Dadt360488

0, 2046Q3¢€3

§.01086233748

(02391524
00494

Ca03C217¢€3
~Ge 0812145

~{s2954312

£2800849¢44 ) - i, R
0.62764516

LeX084d844. __ -
~e0246758¢
~GeQ1C093T7 ) ]
(.02032819

Ce0i424879 . -
~Ce01€]390¢68




ENTER NEW SCURCE PRCGRAN
(1) FAULY CLEAKED AT T=¢.02 SEC

1 PAA ERGA VELA PAL
(SECH (Palil {RAE) (R4SH (Polial

.0 1.85€CCQCAC  €.336999$9  0.¢ 2.879999
0.0096999¢ FeS5CCECCOC Q44767457 ~0.0149996¢ is879999
ge€1999499) 1,50000000 0477369908 =0,029999%9 ie81999%
.02999986 1450000000 1031707001 ~0,0449999¢ ie8159499

YHE ABUVE INTEGRATION [§ BASED ON IRCREMENT (F Qa0

IT 15 PRINTED EVERY C.$100C0G60

THE FINAL VALUE OF THIS IKTEGRATICN LS 0032000000
0039459980 ~6,90540981 1048835972 Q.0217638¢ G.55¢465
0. 04999979  C.85130878  Q.70S61866 (Q.0615608¢4 Cel14G29.
0405999969 3401334095 -0.01759684 0,03%560392 ELTEESE4
CeCOG99916 24403793051 ~04326871143 0 0C833418 l1e6E£E40
CaC7999643 148596496868 ~0o29€83432 =Co017C4703 ~7.463436)
CelER997TL 0459950824 «0a02797592 ~0,078976834 ~C.995:44¢
009999698 ~0.09016067 Y 326176058 -0.08519¢74 13.74453§
0410999626 ~1,02877922 0466589695 ~C. 02005709 ~12,025842¢
0.119995952 =1481962013 0.£%726895 ~0.,00456717 d¢311446¢
014999481 ~1.06%9472Q4 Ca804598¢9 GeCI10Q3148 14,7197170¢
Oe139994CE 248903916 0.6007376¢ Q.01449427 -6.18887¢)
0s14999336  0.86024669 0442891961  C.O0LE0T826 ={.)d212%¢
0.159962€4  0.74102253 Q437388158 -(0.0C026634 =~1.742932]
016999161 C.281%53321 (.42362388 ~-Q,0(898579 2.507890¢
Ce17999119 ~0,0493021¢ Q92784938 ~0.0CT766291 13.633566¢
0.1699904¢6 ~0,41336554 0462559697 <-0.0(520241 -9,165384¢
019998974 ~0.6945046786  UL,6468290% -(0.00034724 19663744
C.20998901 ~0.24345630. " U.€4051136  0.003564097 ~JJe363652]
021698829  Q.09097332 (58008738  0.0047256€ =2,2552304
Cedd94987%56 0256870908 CeB30182¢2 UaG0229654 «9.027C915
Q236986864 0423468465 (51663965 ~Qa 00030411 ~Ce994264]
Ued4998611 Q30064383 0.53825332 ~0.0C203431F ~(0,97C115¢
025998939 =Q.0817362¢ O.56824166 ~0,00225764 1o 1342554
(26998466 ~0434292300 £ 594467682 ~C,.06320%5¢8 4,6 3EHEC
C.27998294 ~-0,13233685  U.¢0123032  (.00(249¢3¢  2,0986%56¢6
0.28998341 -(0476374¢ C98968291 CeC0119116 Se94133473
0429996249  0.04084202 0497143929 0.0€11954% 108687491
030998176  U08103216 059814165  UuQCO53958  4.0245865
Co31998104  (.06597792  0.9561265%3 =-0.00023519 09666651
C.32998031 0401967907 (54330609 -0.0CC67405 ~Ce343883¢
033997989 =~Q.028370&1 0457335794 ~0.00063398 ~Ga5229809
0,34997886 -0.04915323  (.56€03938 ~0.0C025449) -4.3335529
(35997814 ~0,U3470713  0.58094060 Q.0CC16703 ~iedi8d152
0.3¢99776] ~Q. Q00787414  0.87€62C%995  C0CC3E397 ~12.03536871
0379974669 Q0 01644268 Q87073891  0.00€329683 ~§,39%19¢8¢
038997597  0.02484588 0,%567146143 0. 0C010818 ~33.8436317
04394997524  0e03738039  0.5615495CL =-0.00¢1}5277 14076384
CedC997482 (00239414  (,87015908 ~0.00023444 ~G.74872222
Ceq1999379 ~0.00997687 Q873103671 -«0.00C117¢78 Te1742¢8413
Cab48697367 =0eCI361E50  0.%8747C822 ~0,0GC00445) ~7.3853¢39
0.43997234 -~0.,0087€¢491 Q97444072  (0.00607299 13.6€40725
Qo459 7262 ~0.00034391 0.972964476  0.0CCH11897 07627581
045997089  U.0C6C1S04  Qa5713713¢5 CoeQUUUBI02 1C.8948035
Ced€99701T  (,0C736440 0.571061385  0,00C01%9¢ 146%4273¢4
Qs47199€6944  0.0C43009¢C 0497086736 ~0.00004547 =1.3¢2:279}
C.46996878 ~0.00031814 €,6717214C -€.00006537 =2.3247194
0449996799 =~U.00353977 0.57255894 ~0.0€00435% ~32,383¢g§658

THE ABOVE INTEGRATION IS BASED
IT {5 PRINTED EVERY

CH INCRERERT (¥
C.G100C0CE

0.0C

THE FINAL VALUE (OF THIS INTECRATFION (S g.s5C00000D0




BT b e S T AR e e Fla Rl RS Med a ALE e el b MBE RER AL NG AT TR
. . ‘

Rt e S R

Ransthad

|

f

ANGSH

{RAL)
Q37696447
Gu50847143
L.8902806458
1,56043979

ded8g64432
307025541
4.48468181%
hed33948547
8410499364
Ge+£16935(8
11439690342

33694108099

18.6269344¢
17471307373
10.33811563
d246406644¢
28440758051
71+375236¢4
2044351665
33450386554
18.6831¢630
d6.£€438558¢
41,409759494
4440039847
4930902339
0490741986
§3.323571646
16,357819¢64
59,4776850¢01

£2,97885%42

£5.1129844¢8
68454186401
12417082714
1540439774
184645525Q4
81.94619113

. £9.19659314

E8457275391
91,82113157
$5.2564070¢
G8.449714738

401457257596

108643926176
108716720448
Fila9949004819
1315.4915248¢4
1184847644573

c1dd.11504128
14841251422}

149.17263¢63¢
132-664715242

494004

. =Ge36460762

VELE
(8/51)
L0
~G40287999¢

=Ge05789992 _

*ﬁn58539§67

~C.08764782

20.13019506

~Le13639414
~Ca.qu60410¢
*GaléaﬁjZEG
~4e1829404¢
~{edid3¢51%
= 73054653
“6.3@241?14
~C.299942¢6¢
“0e25434411
fﬁxgﬁﬁéiﬁﬁﬁ
“o3339434¢
=Ced6874204
~Cad924096¢
~Q.27088741
“{od84G42 ¢S
“{e32501066
“(eB0242878

=(«39623413

~Ce3238313¢
~He1688344¢
~Ca33115138
~0e37423755¢
“0s3862441¢
L. 3£074839_
“CeBIG56487
~Ce38id22¢8
“ﬁaiéiﬁﬁgiﬁ
“Cadatlb64]
0439324811
f€o§4ﬁ2é&eﬁ
~(.3€1135¢1
~(43800294%%
~Ge 27486809
~€a35223ﬂ32

_~(s36323%63

f¢u35?ﬁ963g
HGe395268¢42
~{e378298%2
~“(«356323436
={a401291¢1

*Q¢4iﬂ?4532
“€s36514¢4921
~0s09644279




ENTER NEW SOURCE PRCGRAM
(1) FAULY CLEAREC AY T=Q.04 SEC

H PAA AKG A VELA Y
{38C) {Pablinl (RAL) {845} (Peled
0.8 1.9G60C000¢ 0.23899999 0l de 819549
Qa0 1999991 1e560C0C0E Q1713694905 ~0404%9999¢9¢ 2.8164999
Ja032995948¢ 1.50€C0000 2e0T1778026 ~0.09%99¢91 ‘e 851499499

THE ABOVE INTEGRATION I3 BASEL (K INCRERENT GF 8.4

1T 1S PRINTED EVERY Ce24000CT

THE FIENAL VALUE CF THIS INTEGRAYICN LS 0. 04000006
CeGHES999¢€Y9 =1 H34%97421 J.03302¢€42 Oed1421967 15.36913¢
07999843 6491378480 ~F.099¢3421 V.036893¢64 44743885
0e05999698 -0 68616030 ¢ 08962108 ~{,(%510666 ~13,618C09%
Cull658553 ~4,043324947 Fe338565%83Y -0.0150924489 15.7471%7¢8
Cel39994¢8 CaS9CCEaETE Oa96933181 De03283299 1972086
035999444 1371350655 0«089584917 Ge0CC84€C98 ~4aT45]163
Coei79991 19 Ce2023381¢ (a3665736C ~0,0152990¢ i«19086¢8
C. 19998974 ~1,0489015¢ Q.73812699 ~Q.00571512¢ de9i(46]
Q21998839 ~0,064617094 Uet3692755 000909352 =~1a116742
{ad38986E4 Co5282595¢% Ce4589¢CE0 GaCC340483 ~3,534348
G.2599853%9 0aQ3155583 03307411340 ~0.00478178 ~«4,7C8312
04279983S4 ~0.31131433 Ce€30400812 =L 00086983 ~4,557642
(ed9998249 0e01345011 0.5868341¢ Q.004690%4 -14.43670¢C
Ce319983404 Uel15%36768 083852142 CalG1821C Ce6C3744
0.329974989 «{,01323803 Qa56524390 ~{400145343 ZeBE9E3)
Q35997614 ~04(BEYTT98 e 26644760 ~€.00003983 de 866G AT
Ce37199764% 0.034446917 Oa.374366472 0.QCCT8492¢ Co0C€73C1H
Ca399S7544 U«04566378 Guful89632 ~Qa000046724 ~2,684619
C.412997379 ~0.0105150¢ 0.87359800 0400047293 ~€.543€97
043997234 (o 044258173 0.3775938¢ 0.,0C00C9197 1096537
0.4599708¢9 0400748764 Ue57196474 QeQ€O0L24TY 134158411
047996944 QeU344883¢ 565135408 ~0,0000440¢ Ea.91133¢
04694934799 ~0004866800 Q&ﬁ?éﬁﬁiﬁ? “0.00035844 ~€,388744

THE ABOVE INTEGRATIOR IS BASED Cw INCREKENT CFf {40

IY 19 PHRINTED EVERY CeGRCOCOCEC

THE FEINAL VALUE GF THIS INTEGRATICN IS 0. 5000004040



&
&
g
i

wwmmm;nﬁ%ntnmlﬁ-@ﬂwm&u;ﬁﬂ%@iﬁh&hxw&kﬂ:&Au

ANGH

(RAD) |
0316999417
0.90288645
2,46052551

Qoauae

S«118671397
S.049453182
C33.451356493
17.798366¢€2
FEYLETEEL
d8.1332374¢
34431025698
89,.98361206
qﬁgﬁéﬁiﬁﬁiﬁ
E2.0946388401
88.29736492
€4.96050931
114004249194
11.52239372
640086552332
90115764979
§71.41479492
$04.16241498
120«9#&?%6@6

131.1448)2401

144,60501099
135454871104
156.495268284

L36H00

VELE
(R45)
€l

- 05759952

“(e 39765947
~G.19688278¢0

~0.26924696

*6.27313335
«0,2838CEC6
~(.289636%4
“0.79066%12
~U429794588
“Ge3i451411
~{add)31046
“§¢32535l24
“Cuﬁdéiiaﬁ?
“{a 335&3&85
“Lad4l6Ci5]
“0s3495796%
=(a3423¢84¢4¢
*Qaﬁﬁglig??
“f 38884646
w( 356469C4)
~Cad€343442
“fo 18384819
“ok0T95856

fﬁyql;aﬁgaﬂ

=0s34919948




ENTER NEW SOURCE PRCGRANM
(1) FALLT CLEARED 471 T1=(C.08 SEC

H PAK ANGA VELA BAG
(SEC) (Pelol (RAD) {R/51 (Polield
tad 150000000 0.32699€49 (.0 281719999
e (14599951 1505C0C0C 0.77269905 -0.03959%99 2875999
$aC399998¢ 1.50060C0¢ 24C7117802¢ 040599949917 2819949

THE ABOVE IRTEGRATICN 135 EASED ON INCREMEART CH G4

i1 §$5 PRINTED EVERY C. 2600008

THE FINAL VALUE CF TriS [RTEGRATIOK 9 005000004
0.05999949 ~1,93997421 1403302002 Co114231967 1%.1¢$130
0407999843  G.9137688(0 -1.€9903431  (.C1689184 4.74288%
Ue(9999098 ~0o696106035 «(.08962108 ~0.0591086¢ ~134616696
0.119995853 «4,04332441 1,31863971 -(.015684459 15.7274914
(13999408  (.90084478 0.58933161 0.0326335% ie972086
0.199992¢4 543713606598 0409956497  0.0C066095 ~2.749163.
017999119 Q.20223681¢ (0.34857390 ~0.0Q1529900  7.1%08¢e8.
0016996974 104890186 C 73612699 ~0400975122 2.910483
0421996829 =~0,06417090 0,63462155  0,009093%% ~3.1147¢2
3399686684 (.52973989 (.45698086  Q.00140453 ~2,.5349355
U.29996539  0,Q31558683  0,53074130 ~0.004768178 -4,706212
0279982494 ~0.33121933  0.463000852 ~C.00C86983 ~4.5176473
0.399968249  Go01145C11  (.58682432 C.00269054 ~-2.4367C¢
(.3199€1C4  0,.15938768 0.92€03392 €.0C016210 C€,603743
0033497959 ~0.012423801 (. 56924390 ~0.00245343 2869631
0435697614 ~0,088177198  C.59C44760 ~C.0€0Ca59%  Z.806620
Ce 27597669  0.01446931 Q.51416642  d.0c078928 CeQQ301.
0,39997534  0,04566378  (.56189€32 -~0.00004634 ~7,664&791
0431997379 ~0.01C5150¢ Q.2745880C ~0,000422899 -~C.8230970
0.43997234 =0.02425173  0.877593286  (€.Q0QC5197 14096537
0.49997G689  0.00748769 0. 57196474  0.0C022471 33,75521Q7
Ced1996944 0.01248636 0.56911594C ~0.0CQ0440¢ £.971336;

THE ABOVE IKTEGRATICON 19 BASED CN INCRENENT (¢ Cullf

IT I8 PRINTEQ EVERY M. 42€066CQ

THE FINAL VALUE CF THIS IRTEGRATECH 1S 056000000



i
.guagy

3
i
i
i
{
g
:
:
]
)
)
]
3
:
;
j
i
q
|
i

ANGE

(RAD)
0.3769994917
Ge90288645
2446083541

913267987
9.0445318¢2
33.413358843
19.795566¢4
23.129896238
d8.7333374¢
3144330256986
3949683612408
4594033813
§2.094835C1
H8.29718492
§44980654537
13.00424384
1749233913742
B4,08952332

S0, 11576979

91245419492
104436241459

118,93¢699¢€46

11474481401
144,6080140499

3 131.826717¢4
100g4g

VEL
YER
€6

~(,05759992

=0, 11415445

“Ce}5165967
“{a]986278¢

~Gedfi924896_ _

“£ 21972339
“0ed8350866
iﬂgiﬁﬁﬁaﬁﬁﬁ
“Ced9086814
“Cad9184385

~Cedd48¥0 . . . . . _

S0.32131€46
“0232510114
“Ge33211351
~(+3268168%
~fed4t60181

034597969 _

~Gei5328466
~0.35811917
“Co315844646
~ 435669041
“{e 263434432
~{ 38384819
“6-40755E56

—~ — — -



ENTER NEWw SUURCE PRCGRAR
(1) FAULY CLEARED AT T=(.0& SEC

THE ABOVE INTEGRATICN 1§ DASEQ CN INCREMERT OF
I 18 PRINTED EVERY

] pan AKGA VELA
(SEC) (Palis) (RAL) tR/5)
G»C 1.5G000000 Q4338993899  CaQ
0.009999%¢ 150000000 Qa%4767457 ~0,01499985
0601999993 ieHG0CQCal 0e77364905 ~(404999999
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Appendix E

Power System Flow Chart Diagram



ANALOG FLOW CHART

1Nnd1no



ANALOG SURROUTINE IN POWER SYSTEM

ANALOG
(X1,X2,X3,X4,
X5)

T =CLOCK (i.0)

B = =XINT(A)

R =Cl%B

C = =XINT(R)

H = C33%SIN(2%C) -
Q = C23¢SIN(C)

D = SIN(C)*# SIN(C)
E = COS(Chk COS(C)
F = C4%D+C5%E
G =F%R ,
A =15-Q-H+6

Bl = =XINT (Al) -
Rl = C6-% Bl

Zl = =XINT(RI)

HI = C7 3 SIN(2%Z1)
Q1= C73%SIN(Z1)
DIl = SIN(ZI)sk %2

El = COS(Z1)% %2

Fi = C9%D+CIO %E
Gl =F 1% RI

Al = 2.88—QI—HI-Gl
1A2= Al-A
A3=2Zi-C

A4= BI-B




T T T CIoN wrimfTING SYoboo/c L elnd . TR S B -SI
SUBRLUTIA. ARALIElaA8) Y 2,Y3 Y2

L CoblBle Ppdlsitn Lebbesl2eld) o o
Kol cabS{4.70

o INTeCot IaTS(E3) L o
COFMon CLLESy Al 11&75
CALL Coefrf (zfayi.}.g‘.ﬁ,{.“yi.‘«, ,,‘Ct,t}’,%’;{,ia,»;u}
1 = CLCC;‘(;-:)

L ==X InTLA) i
R=L 1%

- C=-XinTla) - e
F=L25 5 in {20
=c %S in{L]
p=SIA{CI®RT (L)

o F=CCS{L)*CLSIC) _ S
FELa% o+ lo%

R o s S . e .
Azlabe -y HE
Bi=—-XinT{A1)
ARl=Coc*El

S Sk SFIY K GO0 D NN _. . . e e o o
RI=CTHSINLe%L1)
o i=C7%sin{zl) . . e

S1=8IadZ1)%k2
tl=gy s{71}w%2
Fl=CskI+IlF

 Gl=Flal ) S
Al=cato—gl-Fi¥C1

) Ac=Al-4
p3=75~C
Aa=gl—g .
CA&.;. {\}"‘)2(77-{7!&1{,05§11;}yLlyi-M*.lisy{-i;;:hf‘)
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