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Research on novel zero-error frequency regulation control method for microgrid
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Abstract: A distributed zero-error frequency regulation control method based on consensus algorithm is proposed in order to
improve the microgrids’ frequency quality when operated in islanded mode. Each inverter utilizes its local and neighbors’
active power information and combines with the weighted average consensus iterative algorithm to realize active power and
frequency control. The weight matrix is determined by the local-degree weights method. This strategy could realize zero-error
frequency regulation and also guarantee proportional active power sharing among inverters according to the rated power
capacities. A microgrid simulation model which includes five inverters is built using Matlab/Simulink. The proposed strategy
is used and the simulation results show its correctness and effectiveness.
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Fig. 1 Power flow transmission scheme of single inverter
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Fig. 2 Frequency regulation scheme
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Fig. 3 Secondary frequency control diagram

SRTT, AR 4 1 7 AR, Bk
W v ] LLd k4R i X5 A B Rl g 7 oK
S

AR SR R I R BB T MGCC SRR AN T
AP A AR O 22, 1 3 (SR MGCC Sk 5¢
s R A K AR B AF BT )R
REGEEWAR . WSS, LR
¥ B MGCC 3k BC, Aoy os& AH [\ oy, B
o= == ) ROE, R S IR RIA S
i HEIHCTN AR AR (AT DI D2 ) 0 IOk & s AHAZ I
POTESE AW MGCC, 4 MGCC &4 i,
TR (1) R s ik e sk, DRI v X A
JT A SR

FHEE T A i 20, HE R UK
SEWR AR P AHAE B, ATEIEAE, KISy
FIER AT . A kdEd i, a0 AR
FAA—ARTES, R AR & R A S AT
WA ZTRER S T, (Bl T AT &
WA SR PR A (R ] BeAr e 2= 5, HAARD
AR A DR 58 AR, MOS0 AR 35 1) 25 80




BTG, 5

T e 19 £ 3 2R I 2 R A 7 1 9 -3 -

HOMIZESE,  DPIE LR UEAT DY D) AL IR
ARSI (R L] 73 R AR

Bt B b 55 23 B R R T A7 AE 1) 1)
AL, FR Y SCHRSRE T SO 5o SCRR[1TT3E H A
Hh BT AR A 2 RIBEATAEA B AR A8 A AR
SRPOABIE AR Z AT FOPRAF L, SRIIE 5 A
M BRI 2534, 20 idn] DU R G
CUAERI A DA B, AH AR
I, AR BRAS K SCHRR[ 12085 8 A F v g
A5 FRE I 2, N2 MG T N T R, I
AR g R AR AR R b 2L N R, AR
AR, (ZINEIFARRIEG L)
HE B ERR -

2 FRBIRERIEEI G E

Ferh X5 7 B AR AR, ML T,
oA AT GG TR B RS
AR S0 1 3 A T USRI FOAH &I R F 40 3 AR
6, @GN AR, BRHERIE Y
BAR PRI ROR o

Tl 1o v BG4 10 06 2 P B ) H AR
AN, BT AR & R A TR A SR A S B0 T
TRUEA DY DAL IR AR 25 2 ) R L B4 T . A3
Pt T hRE T oA 3 B o 22 A )
Jiis W CATRIN SEBLRA_E AN H A
2.1 X —HHEREZX

—EE AR N R RGO, BEA I
WHERS, RGP AR REA IR R ERES A T —
AR, — B HEE SO NSRRI R geh
B AR ELAE F R T, SO v UGS
A R ER RN AR o

A1 AL G(v,e,4) kKR, L
v={12---.n} NN ELE, scoxv WA ILE,
A=(a,) OWABEHERE, WAL AT LLEL
MUEIBER, W (ji)ee Ha, =1, fillla, =0,
Wi SRR AN, ={j|(j.0)ee}, JREIZT
R ECERRR A TENTE, IAZTT R A I R B
Moy IE R, o BLER R N R E
D" =diag{d"| . K D™ = diag{d"}, b
d =Y a,  d™ =Y a, o & hE YU
A L=D"-A, WAL D" =D, WA A
BT o 2 1 B P AR R S S A RE A e i 4R
HH PR ) R ASE AR RN, kA o) ) Ay it 1)

SCHR[14-15145 T W R — SO0, sk
(APTiR, FFUEN] T 294 10 1A Y e 1 i
(3 APy )

% (1)= Za,.j(xj(t)—xi(t)) )
Kb xo xR R EPIRES

— B SE CSIOH R B 2 R REAR I 2%
AECEMBEADC, SCHR[16]5E H T — Rl AU 1)~
W) —SusAREE, &I A T M R ARBOE L,
Pl i T BUEAE RS . ISAREE R A
%

x (t+1) =W, (1) + 2 Wyx, (1) )

Reb, W, W R x A ORI,
N e N, HUEW, =0
SCHR[16TER UL T PR3 I vk T8 2 A
LR T RS AUV, A SC T8 55— BT i,
Jra 8 FE 43 ALV KA A0 45 A R e
SRR
1

W (i 6
y max{diout’d;)ut} (.] l)eg ( )

SRIG 0 W, AEASFE R W 3 2 AT AR 1.
2.2 EF—HMHE EM I E RIS AiE

AR T —Fh A X — B S e 2=
YA vk, (DR .
fal)= 1o +b[w )+ SwE (-2 ()| O

JEN;
Arbe b NFWSREG B PIARSS i
A T2 WIbs LA, Bl AR iy 7 I8 E AR )
%U%SNI“ SN/" D_I\IJR*\ P/*ﬁﬁ/% R*:Pi/SNi‘
P/'*:PJ‘/SN/"‘
H1 2.1 350l %0, KT WP () + D WP (1) &

ﬁ%%ﬁ#ﬁﬁ%%%%%%%%%ﬁﬁﬁ?ﬁﬁ
B, EI@)FRASIN BT

imP (1) =23 P (1), i=12, . ®)
10 n‘s
L, KB wE ()+ D WP (1)-P (1) 1X

AR, FARSEN 0, MR 4
SEAL R IR £, BISEBL T 20 AR,
DR A 23 AR 25 AT D5 b A B AR AR I P ATAE:
TR ELORAIEAT T3 ) & 2 o



4. ® ) %S5

3 mESHh

LLE 4 FrRif 380 V/50 Hz IS8 4T M A
%1, FH Matlab/Simulink #5817 EAERL, SIGIE
ARSI 7 IE R o

DGI

DG5S

O

P+ 0,
0, Load3

(a) R4 T A5

(OBUIEIEELE R
4 WMITERSRLEH

Fig. 4 Structure of microgrid simulation system
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Fig. 5 Simulation results of secondary frequency regulation

based on centralized and decentralized control
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Fig. 6 Simulation results of novel zero-error frequency regulation
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