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CTTM1 - A FORTRAN PACKAGE FOR
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J.W. Bandler, M.A. El-Kady and J. Wojeciechowski

Abstract

This document contains a listing of the package CTTM1 described in [1] for
power system contingency analysis. Outages of transmission lines are simulated
one at a time. The package employs the fast decoupled method and sparse matrix
techniques for solving the load flow problem.

The package CTTM1 has been developed for the CDC 170/730 system with
the NOS 1.4 level 552 operating system and the Fortran Extended (FTN) version
4.8 compiler. The lis g contains a total of 168 lines (including 36 comments)
constituting three subroutines. The listing does not include packages TTM1 and

MA28 used for solving ioad flow problems.
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[. INTRODUCTION

CTTM1 is a package for power system contingency analysis. Outages of
transmission lines are simulated one at a time. The package implements the fast
decoupled method [2] and also employs sparse matrix techniques for solving load
flow problems by appropriate calls to packages TTM1 [3] and MA28 [4].

The package CTTM1 and documentation have been developed in Fortran IV
for use on the CDC 170/730 system with the NOS 1.4 level 552 operating system.
The package is available at MeMaster University in the form of a library of binary
relocatable subroutines. The library is in the group indirect file LIBCTM1 acces-
sible under the charge RIWBAND. The package calls subroutines FORMYT and
LFLFDI1M of the package TTM1. Subsequently, subroutines MA28A and MA28C of
the Harwell package MA28 for solving sparse linear equations are used. Packages
TTM1 and MA28 must thus be available when CTTMI1 is used; this document
includes neither of these packages.

The CTTM1 package contains 168 lines of which 36 are comments.
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Subroutine

CONTA
CONTB
CONTC

III. LISTING OF THE CTTM1 PACKAGE

Number of lines Number of words Listing from page
(source text) (compiled code)

41 342 4

42 271 5

85 371 6
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SUBROUTINE CONTA (LBINP,LBOUT,LINPG,LINPB,LG,LB,LOUTG,LOUTB,LTAP,B
iTYP,B37L,3CV,V,VW,LW, N8, NTL, RLB, ITER, TOLV, TIIE, INPT, OTPT)

SUBROUTINE CONTA I8 THE HIGHEEST LEVEL SUBRCUTINZ FOR POVER
SYSTEM CONTINCGENCY ANALYSIS USING INTERACTIVE MODE OF WORK

INTEGER LBINP(1),LEB0UT(1),3TYP(1},0TPT

REAL LINPG(1),LINPB(1)>,LG(15,LB(1),LOUTG(1),L0UTB(1),LTAP(1),BSTL(
11),W(1

COMPLEX BCV( 1) ,V(D

icALL=1

WRITE (OTPT,50)

READ ( INPT,=) ICONT

IF (ICCHT.EQ."YES") GO TO 290

IF (ICONT.HE."STOP") GO TO 19

RETURN

WRITE (OTPT, &9)

RELD (INPT,*) IWRITE

WRITE (OTPT,%9)

READ (INPT,®) ISTART

WRITE (OTPT,69)

READ (INPT,*) LN

IF (LN.CE.1.ANVD.LN.LE.RTL) GO TO 49

WRITE (OTPT,79) HNTL

GO TO 80

CALL CONTB (LBINP,LBOUT,LINPG,LINPB,LG,LB, LOUTG,LOUTB, LTAP, BTYP, BS
iTL,BCV,V,W,LW,NB, NTL, RL3, ITER, TOLV, TINE, LI, ISTART, ICALL, OTPT, IVRIT
258

GO TO 10

FORMIAT (/740(".-")/1X,58HTYPE. "YES" FOR CONTINGENCY ANALYSIS OR "S
1T3P" TO S8TOP)

FORMAT (" ENTER LINE INDEX")

76 FOXIAT (" LINE INDEX IMUST EE GREATER THANW 1 AND LESS THAN *, I3)
50 FORMAT (" SELECT PRINTOUT LEVEL (0,1,2,3 GR 4)")
59 FORMAT (" SELECT STARTING POINT (9-INITIAL POINT, 1-LAST SOLUTIOI)

1"
END

A
A
A
A
A
A

A
A

>

=

Lgege g 3 2 4 2 2 g gugegegegug g

B

B DI DY DY kot bt et pod pd fat ek ek et ok
GR=OVEONGC NGO OO TGN N~

N
[N

28

B
IO

\Y

P4

Y]
o

Y]
0

MEONORS]
€O B

¢

34
35

37

a
<

al
<

49
41



[oFele]

vEvielv]

SUBROUTINE CONTB (LBINP,LBOUT,LINPG,LINFB,LG,LB,LOUTG,LOUTE, LTAP,B
1TYP, BSTL, BCV,V, W, LW, B, NTL, NLB, ITER, TOLV, TIME, LI, ISTART, IGALL, OTPT

BN = VHNQUD N =

2, IWRITE) B
B
UTINE FOR  POWER B
AWCTIVE. MODE OF WORK B
51
LBINPC1) , LB BTYPC( 1) ,0TPT B 1
G(1) ,LINPB 1) ,LBC1) ,LOUTGC 1), LOUTR( 1), LTAP( 1) ,BESTL. B 1
B 14
COMMoON QL JIRYT,JICYT,JYD,JJVI, JWS, LUS, JMAK B 18
B 16
IF (ICALL.GT.1Yy GO TO 8¢ B 17
WY T=NB+HNTL+NTL 18
(WY T (NLBS%®2) -1} &%) io
{YT+6%RNZ2, 64 UB+ 16 NLB+6 RN YTH7HNZ2 , 1 7*NB+ 7% 20

Y20 NBA+2%NT]
=JVI+2%NB
+L¥S~1 3
IF (JMAX.LT.LW) GO TO 10 B 28
WRITE (OTPT,40) JHAX
sSTOP B &
19 DO 20 I=1,HB 5 a1

J=IVI+i+1-2 . B b
W(I)= B 33
W J- ] 3 3] b
CORTINUE B a5
CALL CONTO (LBINP,L] LG, LB, LOUTG, LOUTE, LTAP, BTYP,BE Bl 36

ITL,BGV,V, W(JVI) , W(J

ME, LN, ISTART, OTPT, IV

[RYTY , W(JICYT? , B, NTL, TLE, ITER, TO B ge

ICALL+1 B 89
B 40

(/7" LENGTH OF WORKSPACE NEEDED:", I5) B 41
B 42
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SUBROUTINE CONTC (LBINP,LBOUT,LINPG,LINPB,LG,LB,LOUTE, LOUTE, LTAP,.B «. 4
1TYP, B8STL, BCV,V, VI, Ws, ¥, JRYT, ICYT, NB, HTL, NLE, ITER, TOLV, TIME, LV, IS8T €. &
24RT, 0TPT, IWVRITE) i [4)
[ e
UTINE CONTC SIMULATES TRAKSHISSION LIKE OUTAGE AND SOLVES [T &
THE LOAD FPLOW PROBLEIM & ©
o 19
INTEGER LBINPC 1) ,LBOUT( 1) ,BTYP( 13, JRYT( 1), ICYT( 1}, 0TPT a1
REAT, LINPG(1),LINPB(1)Y ,LEC1),LBC1) ,LOUTGC 1) ,LOUTB( 1) ,LTAPC L) ,BESTL. G 12
11y ,WSC13 ¢ 18
COMPLIEH BCOV(L1y ,VI(CH) , V(D ,TTCD) ¢ 14
COMMON ~Cls JIRYT,JICYTD,JYT,JVI,JWS, LWS, JHMAZL/C2/ IFLAG G 15
(S Y5
WY T=HB+NTL+NTL ¢ 17
Do 16 I=1,1B P18
JRYT(Iy=1 & 19
19 CONTINUE T 29
Do 29 I=1,NTL @ :
J=LBINPCIL) G
JRYT{I) =JRYT(JII+ 1 G
J=LBOUTC I} ) . G
JRYT(IY=JRYT(JII+ 1 3
2% COWTINUE G i
I¥=JRYT( 1} ¢ a7
JRYT(1¥=1 N 3
JRYT(NB+1¥=@ ¥ ]
Do 8¢ I=1,NB M1
J=I+1 G 81
I¥=JRYT(J) G 82
JRYT( Iy =JRYT( DY+ IX [H
] G 84
a9 G @
¢ 8
UIBING TRANESMISSION LINES ARE UPDATED. ¢ 8
G
RI=LINFG(LI G
0 G

RZ=LINPBCLE
E LGCLE)
LB(L

LOCL) =0, Y
LB(LI) =0, 5
LOUTC(LEY : C

LOUTB(LI) =0. b
THE NODAL ADDMITTANCE MATRIX OF UPDATED.SYSTEM IS FORMULATED

CALL FORMYT (LBINP,LBOUT,LINPG,LINPB,LG,LB,LOUTG, LOUTE, LTAP,BSTL, J I
IRYT, ICYT, YT, NB, NTL, YT, OTPT, IWRITE) G
IF (IWVRITE.CE. 1) WRITE (OTPT,70) LBIRP{LID ,LBOUT(LID ]
IF (ISTART.NE.@) GO TC 50 «
DO 49 I=1,NB C
VD =vicI) G
3 o

e

)

ITEL= ITER (&
JIODE=9 L
a
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LOAD FLOW EQUATICONS ARE SOLVED USING THE FAST DECOUPLED HMETHOD

CALL LFLFDIM (HB,¥LB,HYT,JJRYT, ICYT,BTYP,YT,V,BOV, WS, LWS, I'TEL, VEFS,
ITIMEL, MODE, IFLAG, OTPT, IWRITE?

(IFLAG.CLE.G) GO TO 60

WRITE (QTPT,80) IFLAG

SToP

A0

o

ORIGINAL DATA IS RECONSTRUCTED

GO0

3

) 0 C

@ (/" LINE REMOVED. TERMINAL BUBES:",I4,",", 14
aa (/7" RETURN FLAG FROM LFLFDIN %, 13)



