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Fig. 1 Structure of AC/DC hybrid micro-grid with PET
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Fig.2 Power electronic transformer working principle
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Fig.4  Structure AC/DC hybrid micro-grid with PET
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Tab.1 AC/DC load and main grid electricity price data

®2 HHAEKBRLELXBEHNRE

Tab.2 Distributed generation unit power generation data

0 1T A ab K TR = A C ) F2 S LA AFfE ALK M PANEERN BN
h /kW /kW /(J8/(kW+h)) /h /kW KHLHE/ KW KHLHE/ KW
1 251.5 217. 158 0. 524843149 1 112.592 97. 1104 0
2 264. 55 222.989 0. 595059251 2 119.272 105. 1264 0
3 274.26 223.92 0. 446405540 3 115. 496 100. 5952 0
4 288.21 229. 639 0. 407075634 4 116. 336 101. 6032 0
5 295.23 232. 817 0. 427962703 5 113.208 97. 8496 0
6 306. 46 234.287 0. 441072671 6 118.16 103.792 23.75
7 326. 11 247.167 0. 479735969 7 119. 368 105. 2416 71.25
8 329.58 239. 761 0. 487068663 8 120. 456 106. 5472 118.75
9 354.3 244.22 0. 469071103 9 119. 504 149.5 166. 25
10 344. 84 245.508 0. 493956951 10 122.2 192.25 201. 875
11 346. 19 246. 614 0. 476180723 11 115. 136 220.75 225. 625
12 346.23 244. 948 0. 545285811 12 118. 424 232.15 235. 125
13 352.72 252. 487 0. 565506271 13 120. 8 232.15 235. 125
14 342. 66 251. 094 0. 561728823 14 121. 672 220.75 225. 625
15 345.91 246. 572 0. 549285463 15 114. 768 192.25 201. 875
16 350. 57 247.797 0. 526398569 16 115. 656 149.5 166. 25
17 338.42 245,382 0.491068314 17 114.432 99. 3184 118.75
18 321.99 250. 135 0. 586615543 18 120. 344 106. 4128 23.75
19 324. 87 234. 448 0. 452627220 19 119. 24 105. 088 0
20 295. 66 235. 064 0. 398631926 20 122. 184 108. 6208 0
21 297. 66 232.6 0. 403964794 21 120. 312 106. 3744 0
22 275.73 226. 748 0. 443516903 22 114.992 99. 9904 0
23 269. 22 229. 611 0. 544397000 23 120. 624 106. 7488 0
24 244. 81 223.948 0. 483291214 24 123. 184 109. 8208 0

HU & G A 45 G AR & L 3 ( Photovoltaic,
PV) fifiRESE & ( Energy Storage, ES) JGRIR 1 & H
Z 5t ( Photovoltaic-wind Power System , PV-WP) | E /i
G455 (DC load ) , B f 47 24h Bd W3 1, 6k &
HLERIT MOGIR KTy K A B 24h KL IR 2, H
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DI Ry e L2

H, ) P72 T e ) P 2 e 45 3 A 2
fiuihs Py, JCUI T Qy, VA KA ARG AN B R G
KA Py, i Pry | 4S5 RIS
IRA RGASATRESC I 45 F AL, IRl I 3 52 B

TMIRA REM L MR e X T 2R EAY)
Py, BRAEFRAE A 60kW X 58 i 2R 48 Fll EL UL 5
G IEA Py, F Py, , BE ol KI5
150kW
4.2 BOHIER

$£T Matlab F 5 £ yalmip T HA xR 5 5 £
R AL BR8] 5 4 T 24h N PET B
Tt iy 1 RS Tt s 11 PR s D) 23 B (B TE U R )
B YR AERITE - i A WS E S ESE N
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Fig.5 Output power of PET AC / DC port
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®3 SPETXHREGRGEAMAELER
Tab.3 Day-Ahead optimal scheduling results of AC/DC
hybrid system with PET

I a] TR AL HLth = o e R
/h /kW /kW /kW
1 262. 0571 3.1015 0
2 263. 7308 0. 5902 0
3 242. 1395 20. 0507 60
4 251.91 12. 0002 60
5 260. 0515 3. 0621 60
6 248. 802 13.757 60
7 267. 6702 -9.7472 0
8 212. 8219 -10. 7659 0
9 170. 1384 6. 8724 0
10 100. 4589 26. 4359 0
11 57.115 25.822 0
12 30. 7707 25.2917 0
13 42. 6546 25.5226 0
14 51. 3885 25. 6815 0
15 110. 6827 27.0937 0
16 172. 4503 5. 4893 0
17 214. 5458 -36. 7558 0
18 292. 9829 —-28. 6353 0
19 253.4822 -21.5078 60
20 218. 0672 -21.852 60
21 221. 8461 -21.7275 60
22 205. 6422 -21.8534 60
23 252. 8103 —18. 6479 0
24 206. 4751 -29.2781 0
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Fig. 6 Main grid power injection and battery charge

and discharge arrangements
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Fig. 7 Photovoltaic generation and battery charge

and discharge arrangement
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Day-ahead optimal scheduling of AC/DC hybrid distributed
energy system with power electronic transformer
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Abstract ; This paper proposes a method to optimize AC/DC hybrid distributed energy system with power electronic
transformer. First, the steady-state model of power electronic transformers under normal operation mode is estab-
lished ; subsequently, the model of AC/DC hybrid system containing power electronic transformers is established.
The scheduling model to realize full consumption of distributed energy and economic optimization in AC/DC hybrid
system is optimized. Finally, an example is used to verify the AC/DC system model with power electronic trans-
former. The results show that the power electronic transformer can be used in the AC/DC hybrid system, the power
transfer function between the AC network and the DC network is controlled by the power regulation function of the
power electronic transformer, which can effectively realize the full consumption of the distributed power generation.
In addition, the application of power electronic transformer reduces the operating cost of the system and realizes the
economical operation of the AC/DC hybrid system.

Key words: power electronic transformers; AC and DC hybrid systems; distributed energy resources; power system

optimization dispatch



