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O ABSTRACT 0O

This paper studies the possibility of drawing curve of three phase short circuit of
synchronous generator without a laboratory experiment depending on only four data at
nominal Nameplate. To do that, software has been built up depending on mathematical
bases for making short triangles.

This software will stop from calculation when the relative current of the armature
becomes nearly equivalent to one by error with (0.05%). In addition to that, the nominal
(Ism) must be equal to geometrical total of excitation current at short circuit (Isn) and open
circuit (lg) in each step from calculation steps in the software.

Results show the main role of power factor in drawing the short triangles of
synchronous generators, the curve (S.C.R) and other curves, and two exciting(@) curves

during work: over loading factor (K), loading angle currents for nominal and short circuit
systems (I's),(I tsn). On the other hand, these curves are not affected with the three
parameters considered in the paper of the Nominal Nameplate.

Keywords: Synchronous Generators, Nominal Nameplate, Characteristics of Three Phase
Short Circuit.
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H:\FOR77\PROGRAM.FOR
PROGRAM BARAM1
REAL SN,UN,QN,IFN,Q,Y1,Y2,Y3,02,01,Q03,Q04,1AN,Q5,Q6,Q7,EF,EF1
REAL IFB,IFN1,B,R2,R3,X1,IKN,IFB1,X,X2,Pmax,K,EF2,1AIFSC
WRITE(*,*)'SN=?",'UN=?"'"QN=?"'IFN=?
READ(*,*) SN,UN,QN,IFN
OPEN(1,FILE='MER)
IAN=SN/(1.732*UN)
Y1=ACOS(QN)
Y2=(Y1*180.)/3.141
Q5=SIN(Y1)
Q=90.-Y2
DO 20 B=0.4,1.2,0.001
Y3=B*QN/(1.+B*Q5
Q2=ATAN(Y3)
Q3=(Q2*180.)/3.141
Q1=Q-Q3
Q4=(Q1*3.141)/180
R2=SIN(Q4)
R3=COS(Q4)
IFN1=(IFN*R2)/QN
IFN1=(IFN*R2)/QN
IFB=(IFN*R3)-(IFN1*Q5)
EF=IFN/IFB
DO 40 K=1.74,2.92,0.001
Pmax=QN*K
X1=1./B
EF1=Pmax*X1
IF(EF1.GT.EF) GOTO 20
Q6=ASIN(1./K)
Q7=(Q6*180.)/3.141
IF(EF1.GE.0.997*EF.AND.EF1.LE.1.002*EF) GOTO 9
GOTO 40
9 X=SQRT((EF**2+1)-2*EF*COS(Q6))
IA=X/X1
IFSC=IFN1/IFB
IKN=B*IAN
IF(X.GE.0.997*X1.AND.X.LE.1.002*X1)THEN
GOTO 10
ENDIF
40 CONTINUE
GOTO 40
9 X=SQRT((EF**2+1)-2*EF*COS(Q6))
IA=X/X1
IFSC=IFN1/IFB
IKN=B*IAN
IF(X.GE.0.997*X1.AND.X.LE.1.002*X1)THEN
GOTO 10
ENDIF
40 CONTINUE
20 CONTINUE
10 WRITE(*,30)IFN1,IFB,K,X,X1,EF,EF1
30 FORMAT(1X,'IFN1="F8.3,1X,'IFB="F8.3,1X,'K="F6.3)
*1X,'X="F5.3,1X,'X1="F5.3,1X,'"EF=",F5.3,1X,'EF1="F5.3)
WRITE(*,36)IAN,IKN,IA,B
36 FORMAT(1X,'IAN="F8.3,1X,'IKN="F8.3,1X,'l1A=",F5.3,1X,'B=",F4.2)
WRITE(*,37)IFSC,Q7,QN
37 FORMAT(1X,'IFSC='F5.3,1X,'Q7=",F6.3,1X,'QN=",F4.2)
END
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