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Fig.1 Voltage control structure of distribution
network based on MFAC
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Fig.2 Voltage control process of distribution
network based on MFAC
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Table 1 Distribution network zoning and
dominant nodes selection results
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Fig.4 Variation in the distributed PV active output of
node 10 and node 16 in case 1

FERXAGOL T oA AOEIRAT T i I3 R B A
RIUL AT R , SUHEE DG L ES X e B i) 52
PR, T RE 2 S B0 TR 3l 1 R B2 o K, A o T
SR AR Py ) A, PR 0H, 3 e e o S v i e 1 2
T MFAC F e L 0 L s 4 il 05 5, 36 KO0 2 g
A ORI K ES 1 Hh g AT 98 35, 52 B A T A1) B
HIKIL FF5FET MPC Y HCH R s il 7 S AT
XFEE, %5 5T s IR AR DLES R 3k 2 Pl

®2 BHR1BENARTRBEREBR
Table 2 Node voltage recovery of each

contorl scheme in case 1 p.u.

T B PETRIE

MFAC MPC  JoHL RS
4 0.987 5 0.986 7 0.986 7 0.983 7
8 0.966 3 0.964 0 0.964 0 0.949 6
12 0.964 7 0.961 5 0.961 4 0.938 8
16 0.962 8 0.963 6 0.963 5 0.930 0
20 0.994 8 0.994 7 0.994 7 0.994 4
24 0.982 0 0.981 5 0.9815 0.979 6
28 0.961 5 0.959 9 0.959 9 0.952 6
32 0.951 2 0.950 0 0.950 2 0.942 2

MFE 2 AT LLE 2 RSl A B B 0 2
()3 A OB IR T BRI, 247 S L R R R &
0.95 p.u. AT, &A= v FE T R A A% 400, 5% g FH 7 )
WL BE T . SR 3L T MFAC 14 H R 45 i) 5 28 il
BT MPC (L A6 7 85, &1 AU L 344
SZE0.95 pou. LA b, H 2 B il O 28 76 45 i 245 A B
KB LA A

Bl 5 s | ORISR X2 iy 3
1S BRIRE M A L. WTRVE M, T
MFAC (1 B Fi 4 o 7 8 1t o0 A1 G AR H 1 R e
SO TR 1R AR RS T 5T MPC () 45 1
FAHETIMPE N . 24 ¢=0.8 s B, 4341 X
R 1 —2 T B, B 3T MPC R R 7 %
FEAREAR LS R Xt 43 A1 XOGAR H 7 4R 82T 1%, i



133 IR S5 LT IORERY [ 3 I 4 ) I L T L T o O 56

LT MFAC ) i s 425 1) 05 58 A2 73 A OB AR )
— B TR 0L T REASKE 32 57 R 10 i Bk R
P B e R A BRF O o A DB IR D R R R A A
55 T, 3T MFAC [ C HE 0 R 4 ) 7 S8 AR 55
FTHET MPC R BC L 9 Fi R 5 1 7 58 A 36 B4 9 45
i PERE .

0.98
096 —FAC
& — MPC
= 094 — oA
- MR

6 8 10

E5 #HE1PAEEHARTESTR15
BIERENTHER
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Fig.8 Variation of voltage amplitude of the dominant
node 15 under different control schemes in case 2
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Distribution network voltage control scheme based on model-free adaptive control
PAN Jundi', CHEN Zhong', NI Chunyi', WAN Lingling', WANG Yi*’
(1. School of Electrical Engineering,Southeast University, Nanjing 210096, China;
2. NARI Technology Co.,Ltd.,Nanjing 211106, China;3. State Key Laboratory of
Smart Grid Protection and Operation Control , Nanjing 211106, China)

Abstract : With the large-scale development of new elements such as distributed new energy, distributed generation and electric

vehicles under the new power system, the distribution network voltage control is faced with challenges such as heterogeneous

control object characteristics, complex models and variable scenarios. In this context, a distribution network voltage control

strategy based on model-free adaptive control is proposed. The data from dominant node voltages, distributed generation, and

energy storage device output are used by this strategy to establish a real-time dynamic linearized data rolling pool based on the

distribution network voltage control partitioning and dominant node selection. Based on the characteristic model theory and data

drive, the complex system voltage control characteristics are time-varyingly modified by the controller characteristic parameters,

and the control model complexity is reduced without losing system model information. Finally,the effectiveness of the proposed

control strategy is shown in the results by simulating and comparing in the modified IEEE 33-node distribution network system

arithmetic. The response of the proposed control strategy is quicker than that of traditional model-based control method, thus

reducing the voltage fluctuation caused by disturbances. The proposed control strategy has good application prospects.

Keywords : model-free adaptive control; distributed generation; energy storage device; distribution network ; voltage control ;

data-driven
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