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Thesis Title A Study on Transient Stability for Distributed Generator of VSPP

Interconnected Power System in Islanding Model of Operation

Name-Surname Mr.Wachira Kechonsut
Program Electrical Engineering
Thesis Advisor Assistance Professor Krischonme Bhumkittipich, Ph.D.
Academic Year 2014
ABSTRACT

This thesis presents a study on transient stability for distributed Generator of very small
power producer interconnected power system in islanding model of operation at
Khundanprakanchon dam, Nakhonnayok province. The installation capacity is 10 MW connected to
Nakhonnayok?2 substation of Provincial Electricity Authority. The total bus number is 27 buses
which are considered in this study.

The analysis of transient stability in this thesis is use the equal area criterion in order to find
the critical angle and critical clearing time to remove of faults for distributed generator. The studies
are carried out using MATLAB/SIMULINK program.

The simulation results show that the rotor angle is changed by fault in distribution line. The
critical angle and critical clearing time are also changing which is direct proportion depend on line
impedance. The application of protective installation at starting point and the node point distribution
line the critical clearing time at bus number 24 is 0.30 second, bus number 20 is 0.35 second and
bus number 25 is 0.15 second respectively. The results of the analysis can be adapted to help for
electrical power planning scheme. If the power is distributed under islanding condition with
limitation of stability and quality, then the reliability of power system could be satisfied and also

able to reduce the impact of power outage.

Keywords: Distributed generator, islanding operation, transient stability
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Application of equal area criterion to a critically cleared system
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Fault cleared at 0.37 Sec
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Application of equal area criterion to a critically cleared system
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Application of equal area criterion to a critically cleared system
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Fault cleared at 0.2 Sec
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Application of equal area criterion to a critically cleared system
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function eacfault(Pm, E, V, X1, X2, X3)

if exist('"Pm')~=1

Pm = input('Generator output power in p.u. Pm ="); else, end

if exist('E')~=1

E = input('Generator e.m.f. in p.u. E ="); else, end

if exist('V')~=1

V = input('Infinite bus-bar voltage in p.u. V ="); else, end

if exist('X1")~=1

X1 = input('Reactance before Fault in p.u. X1 ="); else, end

if exist('X2")~=1

X2 = input('Reactance during Fault in p.u. X2 = '); else, end

if exist('X3")~=1

X3 = input('Reactance aftere Fault in p.u. X3 ='); else, end

Pe1max = E*V/X1; Pe2max=E*V/X2; Pe3max=E*V/X3;

delta = 0:.01:pi;

Pe1 = Pe1max*sin(delta); Pe2 = Pe2max*sin(delta); Pe3 = Pe3max*sin(delta);

d0 =asin(Pm/Pe1max); dmax = pi-asin(Pm/Pe3max);

cosdc = (Pm*(dmax-d0)+Pe3max*cos(dmax)-Pe2max*cos(d0))/(Pe3max-Pe2max);
if abs(cosdc) > 1

fprintf('No critical clearing angle could be found.\n")
fprintf('system can remain stable during this disturbance.\n\n')
return
else, end

dc=acos(cosdc);

if dc > dmax

fprintf('No critical clearing angle could be found.\n')
fprintf('System can remain stable during this disturbance.\n\n')
return
else, end

Pmx=[0 pi-d0]*180/pi; Pmy=[Pm Pm];

x0=[d0 d0]*180/pi; yO=[0 Pm]; xc=[dc dc]*180/pi; yc=[0 Pe3max*sin(dc)];

xm=[dmax dmax]*180/pi; ym=[0 Pe3max*sin(dmax)];

d0=d0*180/pi; dmax=dmax*180/pi; dc=dc*180/pi;
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x=(d0:.1:dc);
y=Pe2max*sin(x*pi/180);
y1=Pe2max*sin(d0*pi/180);
y2=Pe2max*sin(dc*pi/180);
x=[d0 x dc];
y=[Pmy Pm];
xx=dc:.1:.dmax;
h=Pe3max*sin(xx*pi/180);
xx=[dc xx dmax];
hh=[Pm h Pm];
delta=delta*180/pi;
if X2 == inf
fprintf("\nFor this case tc can be found from analytical formula. \n')
H=input('To find tc enter Inertia Constant H, (or 0 to skip) H =");
ifH~=0
dOr=d0*pi/180; dcr=dc*pi/180;
tc = sqrt(2*H*(dcr-dOor)/(pi*50*Pm));
else, end
else, end
%clc
forintf("\nInitial power angle = %7.3f\n', d0)
fprintf('Maximum angle swing = = %7.3f \n', dmax)
fprintf('Critical clearing angle = %7.3f \n\n', dc)
if X2==inf & H~=0
fprintf('Critical clearing time = %7.3f sec. \n\n', tc)
else, end
h = figure; figure(h);
fill(x,y,'m")
hold;
fill(xx,hh,'c")
plot(delta, Pe1,-', delta, Pe2,'r-', delta, Pe3,'g-', Pmx, Pmy,'b-', x0,y0, xc,yc, xm,ym), grid
Title('Application of equal area criterion to a critically cleared system')

xlabel('Power angle, degree'), ylabel(' Power, per unit')
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text(5, 1.07*Pm, 'Pm")
text(50, 1.05*Pe1max,['Critical clearing angle = ',num2str(dc)])
axis([0 180 0 1.1*Pe1max])

hold off;
T5un33 MATLAB/SIMULINK
simout
Change the clrearing time of faut To Workspace
Pm =0.86 to find the critical clearing time
> X2' x1 elta
> x2
S - > 150 ]
- S S
»
Step Sum integl integ2
delta
50*pi/H Rad. to Degree
Pe
< 1.103*sin(u)
{_ : Fault cleared
t
— 0.3866*sin(u)
FRED
tc=0.2 During fault

To change the clearing time of fault open the switch
dialog box and change the Threshold setting.
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Abstract

This paper presents a transient stability. Distributed generator of very small power producer
using Equal-area criterion to find the critical angle of the stability. The test results a model case of a
three phase fault near the Bus no.l. The critical angle is 52.225 degree and critical time is 0.050
second the event of theislanding operation a three phase fault near the Bus no.51 the critical angle
is 60.116 degree and critical time is 0.142 second. If we can island operation .It can increase the
stability of power system reliability and reduce losses due to power outages

Keywords: Distributed generator, islanding operation, transient stability
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