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Optimal H,/H_ robust control for the load frequency of a microgrid including wind
power-photovoltaic-small hydropower based on CPSOGSA
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Abstract: This paper proposes a method to design the optimal hybrid H,/H_ robust controller considering the
H, /H_ norm weight in the optimization process and applies it to the load frequency control of the microgrid, including
wind turbine, photovoltaic and small hydropower. Based on the established microgrid load frequency model, the
controller optimization takes the minimum square integral of the frequency fluctuation of the system as the optimization
objective, integrates the robust performance expressed by the two H,/H_ norms, and designs an optimal hybrid
H, /H_ robust controller. The particle swarm gravitation search algorithm based on contraction coefficient (CPSOGSA)
is used to optimize the relevant weighting matrix reflecting the system H,/H_ performance weight value, and output
robust performance. The controller can achieve optimization under constraint conditions. The simulation results show that
the proposed method has better dynamic performance for the load frequency of the microgrid under external disturbance

and system internal parameter disturbance.
This work is supported by the National Natural Science Foundation of China (No. 51869007).
Key words: microgird; small hydropower; load frequency control; robust control; CPSOGSA

0 3= s LA R R e B A WL SR — R AR
= BCHL R G S), Bl KRB AT AR AR IR (XURE . OBAR
PR — M A IR T fERedeE . SRR IR, R AT = R 2
PAK T e HE R B vk S F O, HERi T &R
BEEWH: BFaRAL L4958 F ) (51869007) 2(IEC){E €2010-2030 RXTREJRBRER 15245 HrBA




ARUEAR, 55

HT CPSOGSA FyE: I A~/ K B Al B R B A AR A A H, 1 H L, B4 il - 43 -

BRI R X R B AR IR BE I B AR 2 —
E R X 2 o AT A e YR TR 25 5 2 2 b
FRIRBE IR, S U L D) B A AE R AL, X
R R # 2 it R AT R AT, SERGA
RPN, BB E T EE bR, ™
IR B 5 R B X N RGN PG A R
SN, TR, BRI RE R S A A s AT g
&, BRI N R G AR AR g 14y E 00

RS GBS R e R EP RIS
BT KERT/E. PID 26T B 45 W el
J 5y TSR, O T SR st gs . N
T ¥ PID =B A0 RE, SCHR[11-12 R FH et 1
BREFEX PID #EHISE 0T B ERIE 2 H
. [RIE, TR PID i 88 45 ik 47 o R Ak
PR ERE, SCHR[L3-14142 R A 20 M ¥ PID 5t 8
R A AR AT 0], WHS T AR . H
XT RS HIES), PID EH| 8 A REMSRE B
R EFEYERE . SCHR[15]82 H R LA ML,
AR, TEE RN BIRSERON AP R LR EE S
PR AR E M o SCRIR[16] R FH T8 45542 1) SR v ik R TR A7
REE M. X SRR A 7R A T R 150 B 42 1
FEMS EEERE . RN, XU X YRR
FH R S8 R FAL, 38 S 2 LB TR v] DAAE
— e Z IR . XS PID 8% DL HiAth
P B P T SRR B R . SR K FRATLAL A2 TR
/AL R 2 A R0, IR g K LA R
FEL [ 22 48 A1 A TR 5 1 B e R T — e Bk

e FEL IR B A AT 4 ] vt A e M DA S B
HAEBERER, Kk, @idesrEsf B Eigitr it
P MG IV, B A A A o FE PO 7E A 558 2% A4
AN GO S R P BT s AE T R
— 08191 [E] N, gk ARt AT DA B A T A
TR 42 1] 2O LA K 43 By 42 il A P R R AT 38R 1
et BeAh, IR A RAE R G MERE H, Y
BEGRAESHEMERER H JEECR &I BEA 2 HIRY
WA G H, [ H ) S8 12 il 4% 75 5 L X A 2R 4%
il b A A 5 B B AR A P2 SCER[23] 48 HR T
BHEEOLT LI RGN L2 BAREHIER, ST &
WeH, fTH PERE S B A EE IR FERT 50%5E B8
AR M RE A SRR . AEACH, i AN TR R
AT R 2 A H, FTH MEREAUE /5L, JfE
RAERGHN BN 5 PERE T b (R R4 128 oR A {E Y
B /NSRBI S i e A sh S TR RE .

A TN R EE AL R O A
AR IARE LA B 7N 7K H P I 2 Al e TR £ 3 38 10 7 2 o
454 CPSOGSA AL LS Ao KRBT AL . %

TIEBCE B R (88 P2 ] 2 T AR S LR H I 470
A AP EAEBNIIVE A o it i 7 35K
IR 1 TSR IR R R

1 AERREE R E T

Wk 1 s, A AL R e /K R AL
RITR BN JetR b s, /K&
LA BT 2 A Y D o A m g IR AT B i
HERER 5 3 BIA BN, Hth Dh R B A
P, DRHORE I 358 70 MUAE R LRI AN E D03 I

A &
3
&

oy B AKHHLAL

Lo gl
e
_ ) 2 Wi
AL o B i “.n /
KLU 5 R it AR

1 MR EE
Fig. 1 Microgrid system structure diagram
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