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In power system stability analysis, modelling of the V:EE{>_
synchronous machine is necessary and very important. In v

1995 THRF ¥ REPHAF WM 1995.11.18

ARAFYE A4 AAG AFEH

A EHOIHE ol 4% F7 WA NEHA

L ESIR T
A%t W73 8

Simulation of Synchronous Machines
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Using Object-Oriented Digital Computer Simulator
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this paper, a synchronous machine is modeled and simulated
by using Object-Oriented method. The mathematical
equations  descirbing the dynamic behavior of the
synchronous machine is represented by block diagram and
Objected-Oriented Digital Computer Simulater(ODCS). The
developed method is tested for a one-machine-to-infinite-bus
system, which is accurate and very wuseful for a
multi-machine system simulation.
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1) class Summation
2) class Gain

3) class Multiply
4) class Integrator
5) class Transfer
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Integrator sl,52;

Gain gainl,gain2,gain3,gaind,gain5;
Summation suml,sum?2;
s1.SetInit(Ed0, TimeStep)

2. Setinit{Eq0, TimeStep)
gainl.SetGainl {x,~x" )/’ oh
gain2.SetGain{ 1/ 7’ o)
gain3.SetGain{ {x4~x" )/ o)
gaind.SetGainl 1/¢" o)
gainS.SetGain{ 1/ »)
gl=gianl.gain{ [);
g2=gain2.gainl E5)
Suml=suml.sum(2,-gl,-g2);
E’; =slIntegral{Suml);
g3=gain3.gain( 1)
gd=gaind.gain( £’ );
g5=gain5.gain(Efd);
Sum2=sum?2.sum(3,g3,~g4.g5);
E’, =s2Integral(Sum?2});
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Integrator s3,s4;

Summation sum3,sumd,sum3,sum6;
Multiply mull,mul2,mul3;

Gain gain6,gain? gain8 gain®;
s3.Setnit( wg, TimeStep);

s4.Setlnit( &, TimeStep);
gain6.SetGain( L' ,— L'

gain7.SetGain(1/2H);
gainB.SetGain(D);

gain9.SetGain{ wp)
mi=mull.mul@, E 4, I):
m2=mul2.mut2, I, £ ,);
m3=muld.mul(2, I, I
g6=gainb.gain(m3);
Te=sum3.sum(3,ml,-g6,m2};
Sum4=sumd.sum(2,~Te,Tm});
gB=gainB.gainl w);
SumS=sum5.sum(2,~gB8.Sumd4);
w=s3.Integral{Sum5);
Sumé=sumb.sum(2, o,-1);
g9=gain9.gain{Sum6);
J=s4.Integral{g9d);
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Multiply muld,mul5;

Summation sum?7,sum8,sum9,sum10;
Gain gainl0,gainll,gain12;

Gain gainl3,gainl4,gainl5;
gainl0.SetGain(R);
gainll.SetGain(X);
gainl2.SetGain(X)
gain13.SetGain(R);
gainl4.SetGain(G);
gainl5.SetGain(~G)
Vml=muld.mul(2, V,,, sin{6~a));
Vm2=muls.mul(2, Ve, cos(8—a));
Si=sumZ.sum(2,Vml, E/');
S2=sum8.sum(2,Vm2, E;);
g10=gain10.gain(S1);
gli=gainll.gain(S2);
812=gain12.gain(81);
g13=gainl3.gain(S2)
S3=sumB.sum(2,g10,g11);
S4=sum10.sum(2,g12,g13);
Id=gain]4.gain(S3)

Iq=gainl5.gain(S4);
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Gain gainl6,gainl7,gainl8 gainlS;
Summation sumll,sumi2;
gainl6.SetGain(r);
gainl7.SetGain{ x° );
gain18.SetGain{ x* ,);
gainl9.SetGain(r);
g16=gainlb.gainllq);
g17=gainl7.gain(ld);
Vag=sumll.sum(3,-gl6, E ,£17)
g18=gain18.gain{lq);
g19=gaini9,gain(ld);
Vd=suml2.sum(3,-g18, £’ ,-g19%
Vi=sqri{Vd,Va) ‘
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Transfer trltr2 tr3,trd;
Summation sumil,suml2;

trl SetInit( 75,1,0,1, TimeStep);
tr2.SetInit( 74,1.0, K 4, TimeStep)
tr3.SetInit( rg, Kg, 0, 1, TimeStep);
r4.Setlnit( t, 1, K, 0, TimeStep),

Vi=trl.trans(Vt);
V2=sumll.sum(3, VggrV1,Vs)

S12=sum12.sum(2,V2,~V3)
S13=tr2.trans(S12);
E petr3arans(S13);

V3=trd.trans( Egp)
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