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Abstract

This paper presents a design of PID controllers for two area power systems with variation
in the load. Currently, PID controller has been used to operate in two area power system because
its structure is simpler compared to others. However, the issue of tuning and designing a PID
controller adaptively and efficiently is still open. This paper presents an improved PID controller
efficiency from tuning by Particle Swarm Optimization (PSO) Algorithm. The automatic generation
control has been developed for two area thermal network using PSO based PID controller. The two
control signals are thus developed by a PSO based PID controller, which are fed one to each area
for frequency response enhancement. The errors between desired frequency response and
actual frequency response are calculated by using the Mean Square Error (MSE). Simulation and
comparison result shows that the active power control of the system with PSO based PID controller

help to achieve the frequency at the reference frequency with variation in the load.
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1. ﬁ'fmfmquﬁlﬂﬁ (Jingging, Shigiao, Fenglin, Chuang & Haipeng, 2010)
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. o det
u(t) = Kple(t) + Ej{ff(f}tﬂ-l—f(z;—_'f)] (1)

e(t) =r(t) = y(1) (2)

e u() PedeynumauRN, () AedTYQ BN, () Pedynouensiyn, & AB
proportional coefficient, T,ﬁ@ integration time constant, 7, R differentiating time constant,

T A0 sampling period \Na Discretize ann1s (1) azls
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T T
) = Kpfe(n) + 7= Sg k) + =2le(m) = e(n = 1)} ®
T Ty

Au(n) = Kp{[e(n) —e(n — 1)] + fe(n)) +7[e(n) —2e(n —1) +e(n - 2)[} (4)

. L T T
nuuall K, = Kp(l+ T + ?d) (5)
Kp = Kp(i+ =) ©
Kp = Kyt )

wnuAn (5), (6), (7) 1w (4) azlé

Au(n) = K;De(n) — Kpe(n—1)+ Kpe(n —2) (8)

\Waninn1g Discretize aun"g (2) wazn1vua (1) uArrsnlaelsd r(t) = eo azld

e(n) = eo — y(n) (9)
e(ln—1) =eg—y(n—1) (10)
e(n—2) =eg —y(n —2) (11)

Taaiaunig (8), (9), (10), (11) luaunsnldFuANaAILANITLL

2. MISMIANUNNIENFAAIENITLARAUNNGNAYNIA
NIMIANIMNNZNGARIENITLAREUTINGNaYNA (Particle Swarm Optimization, PSO)

diAsnnsuAilyvnisaeufiames (J. Kennedy, 1995) Tnaflaunnsnail

Vi(t+1) = w Vi(t) 4 c1 * randl() * (ppest; — Xi(t))
+ea % Tand2() * (gbest - Xi (t))

Xi(t—f—l):Xi(t)—f—Vi(t—l—l) (13)
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¥
o A

AR ANUNLNTANGATBININGN, e AD ANLITANTAIANN, w P8 A1 Weight  Factor,

rand1(), rand2() ABANTNENTWTY9 [0,1] Rmuali ps WWuaupesan@niaun ve uaiuau

¥
o/d

saUlUNIIAUIL LAY MAXNE Lﬂummm@ummmsl,um@mmm Iﬂﬂﬂ@ﬂ@iﬁﬂd‘ﬂ@\‘l PSO AN

(Xiaoling & Zhong, 2009)
Begin
while NE < MAXnr do
for each particle i do
Update the velocity according equation (12);
Update position according to equation (13);
Calculate the fitness value;
NE + +;
end for
Update the Pbest and Jbest in the population;
end while

End

3. szuudenaslWirgasiun
Tuszuuderinaslniassiuniaunsoneslddnfszuulninaesgs aeinnismensiodi
v e o4 . davy
FaefEnuniegnadaivaiinANuAsresrsuU i wazannimeteldaesszuLlng N (Saadat,
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4. NNFINADILASILATIINR

ANNnA 2 arnnsndnszunlviaglugl State Matrix A, Input Matrix B, Output Matrix C
1#matl (Kumari & Jha, 2014)
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TaeAnisfimesaasszuuainisnAnsldain (Naresh Kumari, 2014) wazAnisdmes
A1130 PSO MMuAAl a1uauaNnEn = 50, A119usaLg94ATUN19AUI = 60 991, Sampling time

b
a o A

=1ms,c1=c2=1.49618, w = 0.72984. Ine/luanuddetldAranuaaandaunnaddadteas (Mean

Square Error, MSE) ANNA&NN1T (14)

N
1 2
MSE = sz_;[y(tk) =r(t)]” <100 (14)
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mnm@nﬁ@ﬁmqmaﬂé’mLmem'a:fmuQu (Control vector) NN&NNT (15)

~10.5008, 1.2558, 0.6339, 0.2058, 0.0659, 0.0108, -1.0075, 0.1223, 0.0514
~10.2161, 0.0684, 0.0108, 0.9128, 1.6557, 0.6979, 0.9055, 0.6974, 0.7061 o
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nsidFauniau e, MAE (%) MSE (%)
ﬂ’TW‘i‘?ll 4 0 0.7104 0.8372
ﬂ’TW‘i‘?ll 5 0 0.1295 0.3437
ﬂ’TW‘i‘?ll 6 0 0.6941 0.3235
ﬂ’TW‘i‘?ll 7 0 0.5202 0.1542
ﬂ’]Wﬁl 8 0 0.3142 0.5488
ﬂ’]Wﬁl 9 0 0.6634 0.6298
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nsidFauniau e, MAE (%) MSE (%)
N 4 0 0.1704 0.3372
W 5 0 0.6295 0.8437
i 6 0 0.5041 0.1235
i 7 0 0.3202 0.3542
AW 8 0 0.6642 0.5288
AW 9 0 0.3134 0.2294
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