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Abstract: To realize the effective control of power quality (PQ) in microgrid cluster (MGC) by means of PQ

assessment of MGC and the cooperation with multiple converters, a novel strategy for MGC based on ultra-short-term

PQ assessment is proposed. First, an ultra-short-term PQ assessment method is employed to evaluate and locate the PQ

problems in MGC in real time. Then, according to the positioning results, a distributed consensus algorithm is utilized

to coordinate the control of multiple converters, thus achieving the PQ task allocation and governance. After the

completion of governance, the assessment and verification are performed again to ensure the governance effect and

further form a closed-loop governance system at the level of MGC. Finally, the results of an example show that

compared with the traditional method, the proposed strategy can realize the closed-loop control of PQ problems from

the perspectives of identification, assessment and governance at the level of MGC while effectively reducing the

harmonic distortion rate, thereby realizing the effective assessment and governance of PQ in MGC.
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closed-loop governance

Wi B 2024-12-04; fEEIEHA: 2025-01-23; RABH:
2025-02-15; M#EHXEHA: 2025-04-10

E&WH: HEEARP ARSI (52267013); T &
% A ¥R X s A R TR BB H (2022BEE03004)

This work is supported by National Natural Science Foundation
of China under the grant 52267013 ; Key Research and Develop-
ment Program Projects of Ningxia under the grant 2022BEE
03004

Bt A1 L TR JC R I PR AR B, i
FEL ] 1 R T SR i T 4 A R A o A XL TR A
SPEANEI AR AL ST s A TR R A UM
AT A ) B AR 22—, GRS SIS i
A HLIR A RS RF P, SR, 1% ZI0ikaE
IRH AN R, B—RM BT RE I Ais 172 4
BRo Jyitt, SRR SRR, ROy b 27 it 20



34

UV, S TR ) R RE A DT (0 (R R R P o o SR 185

RO LR BB R L R G, sl it Z2 M A T
PHIBAT, M ORI HL RS, TG 2 22
JeAb RO, B S A £ U A
JIr | S ) F B (R S R A 4, PR, XM
FH RE Tt 0] A T O DAL SR B L,

ERT, B0 R f B T & DAL S5I6 3, N
ML RAEF NZ I AT T, —J0TE, AlLR
FHZARMEGE L 25 PR E AR T, SClk[9-1014351)
R g BEFIACE R PR &, X L R T o A 7
filis TEBCIEEN b, ZIERHNRE, STER[T11HR
T 1 MIETF A RES CRITIC criteria importance
through intercriteria correlation ) 25 &AL 7k, LA
BB ER 7S THEPRENTEER 2R, SEBL T 3 L e
B PS5 — 5T, —Se R 5 E IR B
W&, FIHAL SR 1k oD & A 2% SVG(static var
generator) . AR HL JJUENE AT APF(active power filter)
SRR T AR SR R L e BT AT LA IR
HRUZI R, AL G0 i B B AR SR R
BN Y NA . NEENA, FRENTRR T
LU 2, RIZ UGS 4% 5 HL g
T EE IR PR A AL . PR, A RS R A
JH 22 T RE J1- W 308 722 2% ok 76 L B o i (]l . S
BRIISTR R HY 1 b I ) 22 Dy fig 10 742 4 114 FL e o i
P 5 22 BAR U AME SR, T8 A 3 e ARG T 7 3
PR s I AKMER LA, KT T D R TG ) L U
grie, PR T RIS LR & B BE BT IF A
J7 V5 X AR H e BT e A T AL . S 2 H AR
PRI Z DIRE I M AR SR S B i, B8
s/ IMbE K A KM 75 1 10 [A] BP0 A6 L BB BT S 48 A
MNTTAE A PR AN 25 1 B D0 M vl 55 T P ) X 0
1) FLRE o i o

gE Bk, ENAME R AR T R FL RE
I ST BRI 2 B R . (HE R
SNBSS 2 22t st i X 2,
far bRt PO 5 PPAL L BE BT B IR, R PPAL 4 R
52 RS ARG, DASE IR ARIR BEACR
PG R G R A IIG IR R, A FFiE—
WRIFHETE . A, ASSCEE M 1 AL T8 A T

i 18 Bl PR L BB o 4 SRS o T2 R FH R
R Loy AT, X R S L RE T i R A T S DAl
SEN . FET I EMER, A R
EX AR A AT b R R, BT R AT
FEr e SR, s, @i YO RER
BUROR, TR VAR B-FEPPAN 7 P PR
MNTTTE R 1A 22 2 2 100 S5 B 1 o PO R o, i I e ) A
WAL

1 MBS ERERESERXS
ik

1.1 B R R

THEVE N Z N B R S, H 2 20
ok, (ARAIGZITE 2 . dEME RSk, &
FORRETT AL, QR S . Y, SR
Geiaf U, MR E Rl RE R sh R 2k, HAEM R
[ A S TR A, IRBRTTIRINE, HAh, B
BEEZMMEA, B SE0N 2, BT E 4
1k, L BEF RN FURHR PRI N . (e B
PRESF NI 1 Bz, ARSI | AR A Al
S DCFEVR BRI 7 1] | ST R AR BT bR 1 R SR
AR, A FEHTHRBET R AGH, H
IR R PR AL ik, DL “s” Ay HE SRR
“min” G [A] R HL R B A T SE AL, I
AT PP S5 R T BB T IR, AT S
T R BB T O AT BRI L
1.2 MM B BEEEREERXS

R T AROVAL LRI PR R R N 22 R
HTPPAL R 22, AR SO B PR 5 B K f R BT it b
HENT SRR v, X RE R TSR T T
FRKGy, W 1. R BE T RN 6 4
G, Hih I ~NFRhEHIER, GH 1 9(90~100
IR, T ~TM2%(80~90 /M Kif, LIV
(70~80 41 &tk o A RERRITHIET 70 43, BN
P AEASOFE, TRBUAERAS R TR0 . I
T T2 . WS ZE . AT | I
e R LR R B4 5 T ARLHR R



186 IR A 5523 %
GPCC
| A cnnn
MBS | "
BRI i ] =
I\ Pcc PCC, PCC !
N Wt Vi SOt )
T 0l } (=¥ T el A ! e reire i ;
-L-‘ | -L -
F P A Ly TR [ Y I
RO s T & IR
B CC O L Iy e R S N B e e CCR TR UL
U I e | | UL
prts | | EREE w0 R B | Tt 45};
o bt R R R L J [ Tolk J i MRt | AR
____________________ -« —
T ‘s T2 " T3
. J . J
| I s ! ! I R
C O RUE: min kIR I I
" AWE: min RE: d Fin i |
| OABR: d KB TH] !
Bl WNENENRE
Fig. 1 Schematic of structure of microgrid cluster
x1 HBEREERNERYS
Tab. 1 Level classification of power quality indicators
SRy HUR i 22/ % IR i 22/ Hz —FIAT-/% THD/% HUE /%
I [90, 100] [0, 0.8) [0, 0.03) [0, 0.3) [0,0.5) [0, 0.5)
I [85,90) (0.8, 2.0) [0.03, 0.05) [0.3,0.5) [0.5, 1.0) [0.5, 1.5)
Il [80, 85) [2.0,3.5) [0.05, 0.10) [0.5, 1.0) (1.0, 2.0) [1.5,2.5)
IV [70, 80) [3.5,5.0) [0.10, 0.15) [1.0, 1.5) (2.0, 3.0) [2.5,3.5)
V [60, 70) (5.0, 7.0) [0.15, 0.20) [1.5,2.0) (3.0, 4.0) [3.5,5.0)
VI [50, 60) =70 =0.20 =20 =40 =50

2 FFEEFIBiOHIEBERSIEMER  HRIER, WK 2 PR, AR EEEL T

100 ) B L B R ) S fli—VAEE -G UE 7 AP IAE AR, A O H BE o i [l R Y
R B 16 B SRR AL
A BN S R HR A A 1) R B e [ T, AR P2, SR B AZ 2 B 43 Wik o e 30 P

SCIRI T 1 MEETRAENIPEGRN R AR BRI T SEI AL, G P i AR TR AR AR A R

e LI || SR R Sy HIT A 45 B & A IR
RRLRTIPA WS R [] ARRRLIATE A [ | Pk BRI F A

I |
I |
I |
| |
: T ' ' \L i
WA R S N Poe—
| e - AR | BRI ||
I |
I |
| , ) : |
| R A A TR s ok 0543 e |

|

B2 #BiEHE e REIT T AR AT B R FE M=l 7

Fig. 2 Closed-loop control system of power quality for microgrid cluster under ultra-short-term power quality assessment
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of microgrid cluster
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Tab. 5 Changesin residual capacity of converter before

and after power quality governance
%

AR 1 2 3 4 5
JBREET 0.22 0.35 0.16 0.59 0.17
VAHE 084 0.58 0.64 0.73 0.75
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Fig. 12 Changesin residual capacity of converter before
and after power quality governance
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Fig. 14 Assessment scores before and after power quality

governance of microgrid cluster
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