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Fig.1 PVMFGCI control structure diagram
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Fig.2 Principle of improved CPT current detection method(a phase)



TR OUIRZ IR AR g AN ] RS TR DT AN Ay 12 ®

F1H
Sr=S @iy (6)
pn=ao,B v=a,b,c
o F A B A Gt it i) BB R IE BE
1, A

(1 )+ (i )= (i, )7 (i, )? (7)
TEFDRE R 70 PR R B A JC L
A, A SO R

3 BUHHINEMRLTTIE

AT AE SCHR [ 7 ] T3 SUZ DAL 5 vk ) Sk a1 gk
ATRCE , 2T PVMFGCT ] H 7 R Z5 ) ele a2k 3B 90 Al
TCI D2 A 7 i Bk 4, L PV 3R
HIDE R )2 B 8805 , e 2 5 A TR
FEah b, BEA T B MG D) L I AME , DU A FE AR s 5
FEL R T R 1 I AR TR R v 2 B A
3.1 LEMALKEE

& PVMFGCL 1 B2 50 S, IF WA T )R R
P B UEIR PR R S, TTUIAMEZ B R S, i 2

S2=PL+83+S3 (8)

2 RAR TR 1 H bR eR Bk S AR I A DT
B A5 PV (A DY) RS 0] RE 2 M A HL R (R
/MEPV A D DR Es ) , i (9) s .

min fU=ZAPPk (9)
=1

APPk:PPk.max_PPl: (10)
K fo 0 2000 BAReRE N, R H RS 1)
PV i AP, 0 PV, A DU R HI 5 Py, Y
HIES Z) PV, 1 SE PR & ML i Py, W Zad Ak 5 PV, )
FE A T,

T AR R A T AR 25 B A B, PVMFGC %
DIZ AN I PV & H B K )38, RV TG A2 i i 24
A AR g A BRI, a5l an=C (1) A=t (12)
FTR

PML.+PM/.—PLL-—VL-2V/- (G;cos0,+B,sin6,)=0
(11)
Quw=Qu-V. >V, (G,sin 0,~ B, cos 0,)=0

OSPPksPl’k.mux (12)
AT Li=1,2, 00 NN KT ARG Py 0 MK
S PV RGO TR T3 P 0, 5
A A A T RE R A S TR,
SEBIRA A IR G, B, A B K2R i R
.
32 HEMRALKRR
I AL, 25 SRS A% 4
PET PV i Sk DRt PR AR AW 19 4

B H 2 T T g 8 3R M T 3 PR SGS A I F
RET EE A8 AR , LAE 30t A8 g IR A IE 1T, 45 v i o
AR 18 FE R KA PVMFGCIIT M A o %
AR BT b, ) P 007 08 T A 7 e (% Y R T D
it 5 AR REGE bR, 1 2 IF PR

T GHNE AN IBAR Y AL, T L I B R
IRBR T SRR PRV BOR IR bR 19 5, I R IR X1 1Y
IR BRI ;X T AN BRI Je AR B IR
AR 1Y H s pRAC] R

min fy=fy + /i

. n; . i (13)
S :z(amu‘l_aumm ), S 227’@
“ i=1
STHD,izTHiX 100 %
1i
(14)
y =11, (15)

K fu AR BE B H AR SREUE 5 fo, 1955
TR B H bR KB 5/, D9 RS O 2236 B AR BRI
1B 5 8., R 71T R0 ARSI L IR AR R 5 8, « W PV R
S0 31 PRI 019 R D F e I AR SR AR BRAE 5y,
W RE, R YR G BT R
Fb, BP T i S L i 2 e sn 28 BEMRAESKR
i A 3] P D U0 IR A8 23 sl D 238 PR EIOAS SR B 1) 1
B 5 M ORI IR A5 1) B v AR B 5 1, R Y A
() b TR TR FEL A 5 0 A1 05T A P O PR IAE 5 85
1,43 500 R 15 i b TR T H i 08 HL o

PR PR oD AME T T AR AR A A,
R PVMFGCLI# % 1A #H 5 J0 Dy 23k 7 v i e Kb
e N RE R A 1 AR A 1) 25w FRAE, X (16) FiTs o

S.<k,Sy, (16)

K. S R A i kb PVMFGCLIS I 6 1 5 To T kb
MR kN A PVMFGCL I A M 2% 4 &
B, AR UETR I 36 RS R i 25 N i e 4 BRAE; S,
S 5 i 4 PVMEFGCL B 8 2 i
4 3EMUFE

MR ERAGEEMT WA L A T
AR TARRE R T, AR 48 1 it TR oy
0, LIS AR SR R R A R AL, T R F b sr 32
AR RS PV I H BB 5 A5 A o

AR 3 T B SUZ Ak A BUS (1 L
B o 1 BB T I D LR, (ELAT A7 A R e XU 1) 7 a5
T EATIR B, DRI AR U0k g 722 36 R TG T M 1 % 7
() FLRE T A8 A e/ N oA R 2 AL BT
4.1 TEREMRLKREE

TR 0 AR sRBCA S5/ M SR R
B A5 23R TG T M 8 6 107 B H BB TR A S b, 7E B2



84) ® 0 & % L %

T 2P0 Ak TR W AR {8 Lty b ) R A e A A 2
SEARSEIR BRI A AL TC T, (5 I X 1Y A BE T
el e T AW 1) S B i 18 A A XU A
KRR o, BARFIW L an R OB AT
LTI LR SR R R, UL TR B +2 % 1)
T R AR RN TG DI AMEAE A R 15 HL AT A XU 1
T FIWTFRIER
~Srpn X2 Yo <8y <y x X2 % (17)
Y X2 P0<Y ( SYNX2 % (18)
Koy WIRETC I R AL
WA (17) B9 A5 7 A 2 =8 (18) 1Y 5 m Bk
FI A AR PR A I, 3 2L w1
H R eRECH -
min f,=f,,+f,,

"J Ny,
Ji= 251‘1{04 s Jo= z'qu
j=1 m=1

K £ o0 3 2L RN 1 B bR sR A ; £, fo, 535
BB IE B TC U AME B B BR R EUE 0y, 5300 R
22 P2 AR TR W SR ARG 2 PR TR e M AR SRR AR T Bk
i UPREBCNIER T E

e 1 ) 2 IR AR T D R TC T A M 2
o, B PVMEFGCI E I 14 B JC DA i 7 v il i
RAME B N REHE 2 BRAE, X (20) TR o

S, <k:Syy S,<k,Sxn (20)

S, R A5 A PYMFGCT Il il 4 B 5 FH 25 2 5 &,
S 5 jAb PVMFGCI Y 75 5 48 35 27 4 280, LARAIE
B UIR BN R T 2 A BRAE 5 Sy o1 A j Ak PVMFGCI
BRI E 255 S, 0T 5 m AL PVMEFGCI () T M 7%
sk, N m AL PYMEFGCI B 240 3 20 4 25K,
AR UETC M2 e AN I 2 4 BRAEL; S, BT Aim
Qb PYMFGCI A E 25 12

e /AT R U T D R R AR SRR T ) A
0TI A L BB LR AR AR 2 AL SR g 1Y H A
PR . SRR RUZ A DT 2 (K(8)—(16)) 5
3R (R(8)—(20)) Z Al 22 B R I lE 3
Fim
42 MRAULFEKRRE

AR SR FH A OB R SR A 3 R A T kY
b R B, SR i 0 A P A B 5% A TR A2 T, HLAAGCR
A BRI o

DV GRS R . X TEEE 33 %5 & & 48 317 9
RPN =B VA G = R 2 G WA 1N (=0 S S Dt
WS AT YR R W EAR S H
PV $5 R T 58 i MR 42 i 45 21 I A D) T S8R 11 e K
i, 2 H AW THE AR T 4L PVMFGCI
A )3T W J5 (TR AR 25 0 S0 H5 BRI N R
RS B Q0 S O S B TR AR A R

(19)

Fus
”””””””” WO
JERTES ZER L HR IR
R A

bR RS TR AR AT T !

R IR LR AR RS A E RS

| RSB . PVMFGCI 1) A T 2h !

R R B AR T EILAHTIF AR T |
RlAgE TS RMERE

; A s

D E BRI BB | Do R BOB AR 1Y AR

| 2R S . PVMFGCT (45 R FR(E 24 5 o
| PSR BE: PYMFGCT IR TR C S — UMz bt |

TR AR IR B IR
R oA
A

| R R ST A TS S B RAR AR,
LA PYMEFGC B2t R 24 o |
L PR AE B PVMEGCT IR BERITC )k 2 et

3R
GEFAT RIS R TREAE TARRE )

B3 MUFTEZENZEXR

Fig.3 Interaction between optimization methods

WORUAE R G845 19 sS4k

2) A ZS 1 Sy W 2L SRS 1 20 SR 451
T 2% 75 e BT PN U0 9 FHLRN TG ) M 1Y) FE Y AL
I, 31 A0 B 3 S 4b PVMFGCI |t 2 55 084k
JE BRI R AR Sppe VAR S, B T2 EAL TR 0
B LSR5 A, TR 4 25 i T PN RS U8 9 B AR G T
M1 e R HL A Lyax o

3) I A A 7 SO AA SR U v SR TS Db
FEAAR B AR sREL

4T R G AME I B S A C Y R I
G 6 T A5 P R P IR AR SRR T T AR U A5 43 B
Hj B'l'UD,N ;F[] »quo %Hj Im%,gi%ﬁmﬁg*u%mgﬁﬁ
B, U HE A AR AR 5 25 BTG 1 0 BT DB IR A8 SR R )
R PR IG JE EER, W CF 2

SOV A R PEAC G 45715 s BT 8 AN G T e 3 -
W ELA AR RS 0915 0 o 7 H IELA A A XU 1Y
T WHE AT IR0 2 A9 SR i A IS DR
T R 2R, 4 Hh e fl oK fig 4

5 BBEIFESSH

51 BEHBASESHIEE

PLIEEE 33 15 i 22 40 0 591 3 ik A SC i $2 41 Ak
D7 IR P BRI A R RS ME R R R 10.5 KV,
FEUEZS T 20 MV - A, S D e 1665 kW, BTG
Dyt A 2300 kvar, I 5 5 4L PVMFGCI (1) 45 &
150 kV A, PV HL 3 ) S5 K H DR Ok 120 kW
3 I BSCRE B R A o P RN B AL B B



£ 18

TR OUIRZ IR AR g AN ] RS TR DT AN Ay 12 ®

fiF 5 4w M A R A S (8] BRI g, =150,
W A 10 000, 15 B R Q=0.1, 15 B &= 5% K+
o =3, R LT B'=5,16 B RKIE L p=0.02
PV i3 AN A 45 3.7.13.21.31, PVMFGCI )
AN E 5 PV ARG, APF (1922256 40 B 5 45,9,
16.24 31, HAMEZHL I A 40 A, HiAY 1T o5 o 35
B RGNS R AN B S A A3 TR .
52 {FE&ERST

FRAE YRGB EIT . [0.2,0.3) s, A&
I K 80 kW3 [0.3,0.4) s B, 45 A T3 H
40 kW;[0.4,0.5] s B, 25 A IR N 64 kW, R
FHARSCHT 3 3 R AL Oy vk 1047 Ha RE B iy B, Y B
CINEL A SRR ] N S R R S W
INo HEITTE Y IR ERAT, I W1 5 O Y B AR 5 R
FEE AR 1R 0.3 s AR Tk AR 1k
el B, 3 IR AR IR 5 96 BRUS L PV I IR A H RE RS
FIRK O o SRASCRTHE 3 2Ly ik T 6
AMEZERT L5 0 T 28 PR R £ il £ B S A TR A6 T
TNo HI TN AMETT, DR EAE 0.8 LE 5 b
S5, RO 55 0.98, H BB 1, 3 T TR
3R TR A RAFH JC U AMERICR

Sk B L 1 55 UE AR SC T AR A 4K 7 I A PYMEFGCI
ARV SRS T AR, B IR 3R kAT
X EGE: DB E 1, A% & PYMFGCL sh &1k, 2
IR PV R DRI ;@7 R 2, % JE PYMFGCI 2
B BUZ AR T | 23 B 155 0k 96 P55 T SR DR B0 75
bR @I %K 3, % JE PVMFGCL 1 3 )2 LAk A L | 43
GICER D= w i 2y

3 T 8 A RS TRt AR SRR o L R g 22 465 SR 4y
SN 4 FE S . mE 4T LUE R

&~ W

IR / %
o - o ow

3 6 9 15 18 21 24 27 30 33
T
B4 3FARMIEHBLTE

Harmonic distortion rate of three schemes

|
8]

i
R s O
[\
ESIRE
I S
L o

0 3 6 9 15 18 21 24 27 30 33
D

Bs5 3MARNTREERE

Fig.5 Bus voltage deviation of three schemes

e Wiy 78 ARy RO L AR E 2 R 2R
RIS T, T3 5 2 nIA R i i i, i FR
O3 REAR T S PR AR IR AR 7T A PV IF M ZOR,
IHRCORES s E R HRARFMT T
R R AL, R 3TE3 R A6 3
U Dl R R R, HR AR B . A
IEEE 331 i RGP, 40 5 1 I M35 5, i R E A
1.05 p.u.. HEISHALLE Y, DG A )35 M 235
BT R AR T, 5 58 3 v e i 22 B 8 PRI
RYIA ST 4 PYMFGCI 1Y 3 24 A 75 vk Al LA AE
AR TR AR A BN FE R B SRR AT O A A
T e P A 25 PR R TR A BT R N o [R)I, 7R 38 8
R BB RB ST, T 5 2 H PYMFGCI
A PR AR Ay 2 R AT JC T A | L BE 0 At s i 22
FRE B G B, AR TR A MERICR AN 3 )2
ATV AR AT 6 2 PV T I 17 F B T 20K
53 WSS

AT 0R ] B 3 R CRE S AR it
BT ER i Sh AP, B E WO B ok
RRESES AR o SR A8 RSk R
V5 IR R AR B SR A A SO SIUCR 1 GBS 7 A TR AT BT
Ao HTEIRT LA H, 3 0 SO 5k 10 H b o 80
DB RO, SR PR i i A Iz o F I N
LV RE N (S 3 RSN § 5 0Y (= RS D EA ELP U RC VN
54,49 YCEARIR B WSk, KT A 3 0 O 52
SICHRE PR, B TR A ST 4 sh S AR

6 it

B X PVMFGCI A ] H IR A I W 5 J A 25
HAFTEZ TG DL, A SCFE PYMFGCT ) 4% 75 5 8
AN B SR g ST B R R AUZ AR T i TR
PVMFGCI R 25 5k 78 2 i 550 857 3 21k
I R T —Fh PVMEGCL G R I Ak 7 v
FFoR FH A 38 R WO SR AR A AL T i 1 H AR R B
FE5 R T PYMFGCI A9 3 4% 25t - A7 T DA Ak i
ISR B, KR A 1 R R R DL R B 28 T
Btk o FETRBIF BEE R TR I 458 .

DFEPVMEGCI AR TR T, 2T Al N
WA 19 PYMIFGCI TG D) R8s 8 A1 £k T v T DA
- 3t A Ak FE I B B R, ELASSE 1) PV I R0 H 2l
RO EINE % APF FERE (B kA, $2m T
PV I Ma 17 45 1

2)TE PYMFGCIFIR A B A RIS F
BRI A U2 O A T i o] 0 3 B AR T s ) T IR
AR RNy R PIEGR b Bl R I ZLK 5 4F PYMFGCI
FIRAERFTIERMET , I 3 B AR ] ffi 57
S BB R A -

3)%F b A R ORI A B R S ks A



@

% 0 & % ¢ & %

Fa4%

T B SSCREPE R R, 19 I ACRRE R0 A5 2 1) H
PREGE AR R, HLAA SR A SGE R

P e JLAF) A 25 5 (http: / www.epae.cn)

S Lk

(1]

[2]

[3]

[4]

[5]

[6]

(7]

[8]

(9]

[10]

[11]

[12]

Sttty VAR SREZ B AE . EDGAR™ A 2020 4F BB 2021
AEREERL) ] KBIRE, 2021(4) :42-50.

JIN Yanmei, JJIANG Hua, QIANG Yanzheng, et al. Review of
China’s PV industry in 2020 and prospect in 2021[J]. So-
lar Energy,2021(4):42-50.

ATk, RG], BN, . OB MEOREER[T]. b E AL
P24, 2014, 34(1) :57-70.

YANG Xinfa, SU Jian, LU Zhipeng, et al. Overview on micro-
erid technology[J]. Proceedings of the CSEE, 2014, 34(1) :
57-70.

ZENG 7Z,ZHAO R X,YANG H. Coordinated control of multi-
functional grid-tied inverters using conductance and susceptan-
ce limitation[J]. IET Power Electronics,2014,7(7):1821-1831.
R KR U, S . 2 T RE I 19 3005 8 N AR R, 190 L
B A LT ], AR, 2012,36(5) : 58-67.

ZENG Zheng,ZHAO Rongxiang, YANG Huan,et al. A multi-
functional grid-connected inverter and its application to cus-
tomized power quality of microgrid[J]. Power System Techno-
logy,2012,36(5):58-67.

PN WRIG , 5K A, 45 . T RO U- D DR R 2 )2 o
WEAE T BERTIILT ], R, 2015,41(10) :3249-3255.
SUN Hao, YAO Peng, ZHANG Lei, et al. Bi-level microgrid
optimal dispatching model considering active-reactive power
coordinated control[J]. High Voltage Engineering,2015,41(10):
3249-3255.

Th, B QA AR, A A PRC HL I 23 A S S R RO C
ZJZ ORI ], W R GEE Bk, 2018,42(11) :86-93.
MA Li,XUE Fei,SHI Jiying,et al. Tri-level coordinated plan-
ning model of distributed generator and intelligent soft open
point for active distribution network [J]. Automation of Elec-
tric Power Systems,2018,42(11):86-93.

R s 0 ep 22 ) R I 190 306 725 48 H B J5T A SR W F Y

[D]. %55 eI, 2019.
WEI Kai. Research on power quality control strategy of

multi-function grid-connected inverter in microgrid [D]. Qin-
huangdao: Yanshan University,2019.

ALGADDAFI A,ALTUWAYJIRI S A,AHMED O A,et al. An
optimal current controller design for a grid connected inver-
ter to improve power quality and test commercial PV inver-
ters J]. The Scientific World Journal,2017,2017:1393476.
BOJOI R I,LIMONGI L R,ROIU D,et al. Enhanced power
quality control strategy for single-phase inverters in distri-
buted generation systems[J]. IEEE Transactions
Electronics,2011,26(3) :798-806.

KR, S . ZIIRETF AL fs M OHAE R AL L R SR T
R RS ] P E AL TAR2R , 2014,34(16) :2649-2658.
LIU Hongda,ZHOU Lei. A multi-functional grid-connected in-
verter and its application in micro-grid access to distribution
system[J]. Proceedings of the CSEE,2014,34(16):2649-2658.
SAFA A,BERKOUK E M,MESSLEM Y,et al. An improved

sliding mode controller for a multifunctional photovoltaic grid

on Power

tied inverter[J]. Journal of Renewable and Sustainable Energy,
2017,9(6) :323-329.
PREETHA K P,JAYANAND B,REJI P. Power quality enhance-

ment using distributed generation inverters with active power

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

control [C] /2015 International Conference on Technological
Advancements in Power and Energy. Kollam, India: IEEE,
2015:205-210.

DONG H N,YUAN S,HAN Z J,et al. A comprehensive sira-
tegy for power quality improvement of multi-inverter-based
microgrid with mixed loads[J]. TEEE Access,2018,6:30903-
30916.

Y, B SR A L 45 LCL IR A8 2 — B [ B 42 i &%
H TR B R S B e Dk ()], O A s s,
2021,41(11):174-182.

MA Ming, LIAO Peng, CAI Yuxi,et al. First-order active dis-
turbance rejection control and parameter tuning method
based on particle swarm optimization for LCL grid-connected
inverter [J]. Electric Power Automation Equipment, 2021, 41
(11):174-182.

N AN B A ET A 2 U AR AR A SR 1
REDTELR IR ]. FEIEIAR,2019,43(4) :1211-1221.
SUN Guangyu, LI Yongli, JIN Wei, et al. A comprehensive
power quality control strategy for microgrid based on three-
phase multi-function inverters [J]. Power System Technology,
2019,43(4):1211-1221.

VA PRAERE XS, 45 31 e Bk iR 5 2 1 B vk 2 3028 s
IFB R G IR e [T ], W A BB, 2021,41(4)
48-55.

ZHENG Feng, LIN Xiangqun, DENG Changhong, et al. Reso-
nance suppression strategy of multi-inverter parallel system
considering hybrid control algorithm for order reduction[]].
Electric Power Automation Equipment,2021,41(4):48-55.
KOOHI-KAMALI S, RAHIM N A, MOKHLIS H. Smart power
management algorithm in microgrid consisting of photovoltaic,
diesel,and battery storage plants considering variations in sun-
light, temperature,and load[J]. Energy Conversion and Manage-
ment,2014,84:562-582.

MANNEN T,FUJITA H. Dynamic control and analysis of DC-
capacitor voltage fluctuations in three-phase
filters[J]. IEEE Transactions on Power Electronics, 2016, 31
(9):6710-6718.

JATHE, TR, A AN [ o A DN T 3 X - 1 336 78 g T
L RE BT TR I LA AT LD ). L R S T A, 2020,
41(1):169-175.

ZHOU Zixuan, WANG Guo, WANG Jiuhui. Comparative analysis

of different current detection methods for power quality con-

active power

trol of grid-connected inverters[J]. Power Capacitor & Reac-
tive Power Compensation,2020,41(1):169-175.

TG BPRTE ARIRNG AF . Sy T LR A A ) 43 A
TC-R I I R [ ], T A Sk, 2022,42(8)
63-71.

WU Ming, LU Zhenyu,SONG Zhenhao,et al. Distributed reac-
tive power-voltage secondary control strategy of independent
virtual synchronization technology-based microgrid[J]. Electric
Power Automation Equipment,2022,42(8):63-71.

EE RN

I RO977—), %, B, LA EFIF, 2R

FEARNEERALRA TSN G LG THRARAL
R A% P 4 ) B e A0l A 4 A (E-mail : wangguo2005@

eyou.com) H

K W(1993—), F M EAF A, HF R T e A R R E

A4 T B4 5 #AL (E-mail : wuxu199302@163.com)

(%m%E [JT)



F1H TR OURZIREIF R AR RN ) Hh PIRAS S JE AR AT 5 @

Optimization method of reactive power and harmonic for photovoltaic

multi-function grid-connected inverter under different output states
WANG Guo',WU Xu',LI Long*>,ZHANG Mengyuan',LI Xuzhe"?,CHENG Ke'’,ZHANG Jianxiong'
(1. School of Automation and Electrical Engineering,Lanzhou Jiaotong University, Lanzhou 730070, China;
2. Qingdao Dingxin Communication Co.,Ltd.,Qingdao 266000, China;
3. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China)

Abstract: Based on the active advantages of photovoltaic multi-function grid-connected inverter (PVMFGCI)
in power quality control and harmonic resonance suppression,and combined with the output characteristics
of photovoltaic power generation system under different output states of the inverter,the optimization method
of reactive power and harmonic for PVMFGCI under different output states is proposed. In the proposed
three-layer optimization strategy, the upper-layer optimization strategy takes the maximum grid-connected
active power as the objective function,the middle-layer optimization strategy takes the total harmonic distor-
tion rate and voltage deviation to reach the specified targets of corresponding power quality as the objective
function, and the lower-layer optimization strategy takes the minimum harmonic distortion rate and voltage
deviation as the objective function,which is solved by the adaptive ant colony algorithm. Taking the IEEE
33-bus system as the example, the results show that the optimization method based on different output
states of the inverter can effectively improve the power quality of power grid and improve the economy of
power grid operation. On the basis of stable operation of the system,the PVMFGCI can stage control har-
monics and adjust voltage deviation by primary and secondary under different output states,and its control
effect is better.

Key words: photovoltaic power generation system;multi-function grid-connected inverter; optimization strategy;

reactive power optimization;harmonic governance
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High frequency isolated hybrid distribution transformer
based on model predictive control
WANG Xiuyun,GAO Shuo,PEl Zhongchen, LIU Chuang, LI Ruifeng, YANG Weiping
(School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China)

Abstract: The proportion of new source /load in the distribution area is increasing year by year, which
makes the power quality problems of the distribution terminal,such as high / low voltage, harmonic amplifi-
cation and three-phase imbalance, become prominent. A high frequency isolated hybrid distribution transfor-
mer based on model predictive control is proposed,which has the functions of comprehensive power quality
management, AC / DC hybrid distribution, ete., and can meet the requirements of high-quality power supply
and new source /load friendly access of distribution terminal users. The topology of high frequency isolated
hybrid distribution transformer is introduced and the mathematical model is deduced. Combined with the
characteristics of the topology,a continuous control set model predictive control (CCS-MPC) strategy and a
delay model predictive control strategy are designed. By calculating the optimal duty cycle, CCS-MPC realizes
that the output of the front-end converter has a fixed switching frequency and switching sequence, which
reduces the amount of optimization calculation. A set of high-frequency isolated hybrid distribution trans-
former system with the voltage level of 10 kV /0.4 kV is built by using MATLAB / Simulink simulation
software, which verifies the effectiveness of the comprehensive power quality management capability of the
proposed topology.

Key words:distribution area;high frequency isolated hybrid distribution transformer;model predictive control;

optimal duty cycle;comprehensive power quality management
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Fig.A1 PV output power curves under different meteorological conditions
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Fig.A2 Flowchart of solving three-level optimization method
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Fig.A6  Power factor curves before and after governance
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Fig.A7 Convergence characteristic curves
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