L F X R R

Automation of Electric Power Systems

DOI: 10. 7500/ AEPS20240327004

Vol. 48 No. 21 Nov. 10,2024

ETERERETEFNBRUER RS R EHEES

ZEM', KBR', X

Rl

ER S =

(1. ZRAG RV R 22 BE, 7 R4 5 AR 7T 1320125
2. [E P bR HL A RO T DU A ], 7 ARAE DU TT 136099)

WE: XZo- AW XELRLBRWEAAREL RGN ZA ZFEAFTRTERK, 43 2%
EHRME BT TR, B — A THR LT EEORKRALEELRAREN, K450 Y AL
B-MZAWMAELRZE AR R EERLLE MAEARKLKE Y ZAA AN A%, RE,E
MATLAB/Simulink ¥ # 2 R % & 2 G R # 745 ABiE, 7 AL REAN TR RLERSE R4
EMME T EEREMNEIRT AATERL FATRRFZEES L,

KW LM, XRAARRRLAR%; > A XBE;

0 3l&F

Bifd A v ] gk ok 06 - e vRORN T H A B S T BT A1V
SCLE K RRIR SR B TR BRSO
19 43 A 3 H U (distributed generator, DG) #% # A Bt
HEL R SR, R DG A R Tk T5 4 (H
J 53] IS G L S = I e AN 3 1 B TR SR < L
ARG DS g BAustim ok T E KPR,
W 75 A% 58 — A28 W AR I JE s |, 28 0 v BB B X
PE T L BB 25 BB T (BRAIREC L R YRR, S C
HLOAR GE & A A Is AT B T S Bl
i S I

DG £ 5 B8 3 %% (interlink converter, IC) B 4%
FENBCHE RS T4 B B AR B W =R R G T
T2 1 SR g e 17T 5 0 DGR LA L & X, =
FEAE DG Iy 2 DL A2 3t I = ) JHL B 3 7 4 7 0 1 e fit
iR R R R U AR K SF L BE T i
Jia] fL 10

SCHRL1T B F 20k HAF B9 22 06 10 B i 7
F & #% (power electronic transformer, PET) fE 24 #iX
ARG AR RS, M 8 5 A e T 25 B iR
e TR HI L R4 (H PET R FE AR BLUK |
BAR AT EE PR AR A ) A SR 14 148 R
BB 4 Ty AR AR TR Rl TR AR R 5
J1 T F R B 5 BE BC AR R #% (smart distribution
transformer, SDT) 4 #p , 2t H B X Hfig 42 0, Bk

WA B 8 2024-03-27; 45 = B #: 2024-05-03,
LR B8, 2024-08-12,
F o M8 A B (SGILSPO0XTJIS2301441) .

102

e T ER; HRAKK

SEHL T ECH R G YRR R AR R s AR B,
NEA WAL TR & . BT, K SDT 1R
ORI IR AN Y 3 F e S ST E SN RN =1y 4 S T
22 LU BC FE 2R G0 0 EE 2 R R O Il

T SDT 46 T B4 0, DG n] DLk £ LUK
JE B (low voltage DC,LVDC) B0 £, H:
(V=N IS Il 2 17 o A S < A Y TR e
DG 53 7 ¢ M A UG E | Ak L 45 20 % A2 K i Tl
I, T EX A RGP B DG LI X1k,
DA 28 3 H 2R G0 £ B B AR )

BifL 5 i 2 B U VR AT A AN T BC L R S A
28 i 2 LAl A O A R 2R v O R K L]
TE A2 B R A LA L i R g R AR S
FLACH RS R s S DR 5, DL R 5 A
UPRIFE R R R R s iriREl N H
B A SCHR Y T — Bl BT SDT #9881 U i H 32 48 28
g R Hotp 5 i SR mg . #E MATLAB/Simulink H7
SEORUBA T A R G AR IR 2 R s 1R
A 5 A BC R A AT X IS E  E B T A%
RACHE B RS LR B B T IRAE AL

1 EERARZKREN

1.1 EMEBRFEEN
TEH AL MILERG S, 0.4 kV i R G0 0
AR EZEE] 10 kV M ,0.4 kVEHE Z5E T H DG
28 M AT R TC [ P 3% 9 0 fer Y R
Mk AT AL(a) hn 7 S MM E RS
EIAL(D) Ha T MERILERSE . RGP
IC DU JE 22 3 (low voltage AC, LVAC) 1 & =X i)



ot b . b, 0.4 kV I &R G0 0 AR R A8 E
F 10 kV HL W, 2% DG £ th i iL &£ B4 LLLVDC
B8 A A I A B AR R s R 0 s, e o 4R X
DC/AC A8 A6 LVAC [n] B far 19 S HE L

B s AT AL Ce) 2Ry m 79 a8 H0 P g 22 1k LK R
% R G DG LE B HL R G0 o 2F 4T B I 4R 1Y
BRI RS . fEH Wk EER RS
W, 0.4 KV L HL R S0 9 O 38 2o AR R g iE 2 E] 10 kV
HLI L % DG 2l B C & B4 L LVDC g X 4k
rhOC A B BC R G0 v AR R g IR S A I
i A DC/AC W A8 88 7 A6 LVAC ] 28 3t
fir it HE -
1.2 BRUEEBERFEEN

TERCRAT R RS H,04 kV L RS o
SDT #EHF] 10 kV L™, H i ILERFLHEA SDT
HH A % A% $ £3 (front electronic converter, FEC) #l 5

20 A% 1 2% (back electronic converter, BEC) Z [A] 5| i}

B L S 1, R G0 T A% B A Tl DA Y A B U 4R T SR
W& A LEE T SDT WA ARABBC L R e . A& IRABBC R
ARG A 1R o

,,,,,,,,,,,,,,,

I AC 1= DC |
1 DC {1 /AC } AC AC
LSPI,,,, R DC DC
E(}u.(l:%ﬂ‘éﬁ 7 T
P I
7Dé DC
D D
DG DG &

-SRI - SRR L R LT
E1 wRUERRFEME

Fig. 1 Architecture of meshed distribution system
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Meshed AC/DC Distribution System with Smart Distribution Transformers and Its Coordinated Control

LI Xingtong', PEI Zhongchen', LIU Cong®, LIU Chuang', ZHU Di', WANG Jingyue'
(1. School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China;
2. Siping Power Supply Company of State Grid Jilin Electric Power Co., Ltd., Jilin 136099, China)

Abstract: The integration of a large number of distributed photovoltaic power sources brings great challenges to the safe and
economic operation of the distribution system. Aiming at the problem of line losses and power quality in the distribution system, a
meshed distribution system architecture based on smart distribution transformer (SDT) is proposed. The coordinated control
strategy for the meshed distribution system is constructed by synthesizing the power relationship between source-load and
integrated power quality management in the distribution system. Finally, a two-bus system model is established in MATLAB/
Simulink for simulation verification. The simulation results show that the proposed meshed distribution system architecture reduces
the loss of system power and realizes the function of power quality management compared with other traditional architectures.
This work is supported by State Grid Corporation of China (No. SGJLSP00XTJS2301441).

Key words: distribution network; AC/DC distribution system; distributed generator (DG); smart distribution transformer (SDT);
power flow optimization
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