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Fig.1 AC/DC hybrid microgrid based on three-port PET
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Layered optimization of AC / DC hybrid microgrid with
three-port power electronic transformer
HUANG Kun',HAO Sipeng',SONG Gang’,LE Junyao’, WU Qing',ZHANG Xiaolian'
(1. Jiangsu Key Laboratory of Active Distribution Grid,Nanjing Institute of Technology,Nanjing 211167, China;
2. Zhejiang Electric Power Design Institute Co.,Ltd.,China Energy Engineering Group,Hangzhou 310012, China)

Abstract: The three-port PET (Power Electronic Transformer) has AC and DC ports, and it is convenient
for the coordinate optimization of main grid and AC / DC hybrid microgrid. In view of the small capacity
and poor overload capability of PETs,a layered optimization model is proposed. At PET layer,the target is
the peak load shifting of PCC(Point of Common Coupling) load curves,so as to optimize the power sche-
duling curves of main grid, AC microgrid and DC microgrid. At microgrid layer, the target is to minimize
operating cost of AC and DC microgrid,and PET-layer scheduling curves are used as constrains to coordinate
the output of each micro source. At the same time,the influences of discharge depth of energy storage and
state of charge on operating cost are considered in microgrid-layer optimization model. The mirror conver-
sion and adaptive inertia weight are induced to particle swarm optimization algorithm to solve the model.
Taking the demonstration project of AC / DC microgrid in Zhejiang province as a case,and the case results
verify the effectiveness of the proposed optimization model and solution method.

Key words: three-port power electronic transformer; AC / DC hybrid microgrid; layered optimization; energy

storage loss;mirror conversion;adaptive inertia weight



B 3K
Bk A
G RE AR FEAR Y
CSB = mssilpss (t)lAt

C

Mgy = —
Qss
b, meg A RS P (t) AiEREAE At N BEFRMOE %, Cu A G REIIAH R A
Fow B R EcEE, BULBUE . BT Qp U, T My HATE I H 5.
4
# 6000-—— - - %10
Y RN
E 5000 ~o-T-TLI TRt & %
ey =
= 4000 18,
= i
& =
ﬁ 3000 X
Y o
X 165
= 2000 =
i -
X
21000
=

: : : : 1.4
01 02 03 04 H%th 06 07 08 09 1
/353
e B R T BUR AR N DG B A R (KR L
Al DOD 5t R K Rt E 8 X Rk
Fig.Al Relationship between DOD and battery cycle times and A « h throughput

ELVMIR S A«

Cm=iEMR®
HRREH AR A =

=33 (P )
ORI -

@fii%ﬂ%m

EEM LN %
Cgrid,d = Z‘[Pgrid,d (t)qgrid (t) - Pa—d (t)qgrid (t)]

(AD)

i Qe N4

(A2)

(A3)

(A4)

(A5)



T
|
WEFESH. YIh EERT

SRAR LSRR R0 T AR
|
B VR FIE )
HREE R T H
AR
|
AL
Ve ET e T 7
G fivti
PR i LEEES
B |
| 4
S A E
B A2 BiERiEE
Fig.A2 Algorithm flowchart

bt B

K Bl Fiosii& =i 0 PET RS HIMIR & P4k, Hob, TR EEZSZh 400 V, 0 8 AN
B, ALK BRI FE T 0.24+ j0.077 Q/km, BN HEESEHN 750V, JUH 7 A5 58, AL KRR
BEHPT A 0.0754 Q/kmo 1 i T 2R B I DLRTT i i S 40003 B1—B4,

~ O O

4 5 6 7 8
Bl B1 SE1 =i 1 PET [AC H IR & 9 45 454
Fig.B1 AC/DC hybrid microgrid structure based on three-port PET

* Bl AT M 2t S KL
Table B1 AC microgrid line parameters

AR KL bR 24 K/m UG R BUTET R 24 i/m
1 2 45 4 5 45
2 3 40 5 6 55
2 4 50 6 7 60
2 3 60 7 8 50




#* B2 i ML 4
Table B2 DC microgrid line parameters

HLLG T A 20k R 4 K/m HRLG 1T A BUTETT 51 L4 Kim
1 2 40 4 5 40
2 3 40 5 6 50
3 4 55 6 7 65

#* B3 ATURHIA Y R AT
Table B3 Node load of AC microgrid

. Rl R 2 3 a4
MR P/kW Qlkvar P/KW Q/kvar P/kW Qlkvar P/kW Q/kvar
1 8 5 7 4 8 5 9 6
2 7 4 6 3 9 5 10 6
3 6 3 7 4 8 5 9 5
4 6 3 6 4 7 4 7 3
5 5 2 6 3 6 3 8 5
6 7 4 8 5 8 4 10 6
7 8 4 10 6 9 6 11 7
8 10 6 11 7 11 6 12 8
9 11 6 11 7 12 6 13 6
10 12 7 13 6 13 7 14 8
11 14 8 16 9 15 8 15 8
12 16 9 17 9 17 10 16 8
13 18 9 19 10 18 9 18 10
14 19 11 21 11 19 10 20 9
15 17 9 20 11 16 9 19 12
16 16 10 19 11 17 9 20 12
17 18 10 21 13 19 10 22 11
18 22 12 24 13 23 12 25 13
19 26 14 28 16 29 15 28 14
20 25 11 26 12 26 12 27 14
21 21 13 22 10 22 11 23 12
22 16 9 16 10 17 9 18 10
23 11 6 11 6 12 7 13 6
24 9 4 8 5 11 5 10 6
TR5 TR6 TR7 TR
B
P/kW Q/kvar P/kKW Q/kvar P/kW Q/kvar P/kW Q/kvar

1 10 5 7 3 9 5 9 6
2 11 5 6 3 7 4 7 4
3 9 6 7 4 6 3 6 4
4 7 5 6 4 7 4 5 3
5 7 4 5 3 6 4 5 3
6 8 5 7 4 8 5 7 4
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Table B4 Node load of DC microgrid

A B

P/kw P/kw P/kw P/kwW P/kwW P/kW

P/kW
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