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Design and implementation of user energy management system on active distribution network

HU Yong
(Shenzhen Zhongye Intelligent System Control Co., Ltd., Shenzhen 518057, China)

Abstract: According to the random fluctuation and uncontrollability of distribution energy resource within distribution
network, this paper puts forward the construction project for user-side energy management system on active distribution
network. Aiming to reducing cost in economical operation and coupled with the grid-side reference electricity price, it
integrates control of distributed generation, energy storage device and load to realize the accommodation and optimization
of intermittent energy, as well as the peak load shifting function. Demands and required functions of the system are further
analyzed. The control strategies and architecture of the system, as well as the plan of software design, are also introduced.
A demonstration project has already operated successfully in Foshan, Guangdong Province; the actually measured data
has been utilized to verify the design and control strategies and illustrate its favorable optimization effects.
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Fig. 1 Composition of the system
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2.2 EHITHIKBE

& HLh I A SR A LR & F L. TFE)
B A X A [ s IR IS T R R
A S AT, RS BREACAKFE, SCm s
BATARZS, TIUE LA SR e 42 SRS s ) e
it W& Tahlc & RS T P Ese s
AT AR, R AR R A HL H S il e T 4
AR, B2 AR T SR WA i e T T) B N FL
fiti B S H L & s R R8T .
2.2.1 HhEEhIng

N T RY B R %, B AR, X A
W D kAT R IRV, EA% RS o v A D Nt R
TR R R, AR R TR LA, fiF
RETe) xR 2 I IR AR DD 2R, IR B L PR
PRI e, FRHI RS W& 3 s

(1) &G )ashiE%

(a) BRI FLAf s Oy (Rl C R IR AR 25 A 152
AR 96 I BT sl , TSI P34 1H.

[E218
Tl AR A 2h %

HER96HH i
WIS Avg L i

E 3 BahizHIRmg

Fig. 3 Automatic control strategy
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Table 1 Energy of photovoltaic, battery pack, grid supply, local load and time-of-use, real-time electricity price

. kWh; HLfY: JU/KWh

I JeAR LR fififig L5 g oy ST (15 min)
0~1 Bf 0 0 =3 404.42 3403.32 0.4015 0.45/0.45/0.56/0.86
1~2 Bf 0 0 -3359.91 3358813 0.4015 0.43/0.64/0.85/0.73
2~3 Bf 0 0 -3420.81 3419.74 0.4015 0.71/0.7/0.47/0.56
3~4 B} 0 +136.44 -3 408.33 3270.79 0.401'5 0.88/0.67/0.53/0.76
4~5 B} 0 +149.02 -3623.47 3473.38 0.401'5 0.44/0.86/0.56/0.72
5~6 B 0 +120.83 =3 539.43 341751 0.4015 0.89/0.46/0.78/0.87
6~7 Bf -8.87 +21.64 -3357.38 3 344.60 0.401'5 0.46/0.46/0.9/0.87
7~8 Bf -98.5 +15.63 -3112.85 3195.718 0.401'5 0.79/0.78/0.78/0.59
8~9 B =-173.7 0 -3 408.39 3582.08 0.736 2 1.0/0.8/1.13/0.91
9~10 B -138.87 -122.34 —3384.02 364522 1.1713 1.44/1.53/1.59/1.53

10~11 B -149.47 -133.51 =3 340.52 3623.49 1.1713 1.51/1.53/1.43/1.59
11~12 B -50.83 -105.34 -3431.7 3 587.87 1.1713 1.43/1.43/1.59/1.59
12~13 Bf -90.8 +53.92 -3533.72 3570.60 0.736 2 1.1/0.94/0.94/0.94
13~14 B} -90.4 +148.79 -3 599.16 3540.77 0.736 2 0.63/0.56/1.05/0.74
14~15 Bf 3373 +143.45 -3278.99 3472.84 0.736 2 0.92/0.5/0.61/0.88
15~16 Bf —469.7 +73.62 -3151.86 354794 0.736 2 0.5/0.88/0.67/0.64
16~17 Bf —235.33 +13.06 -3297.54 3519.81 0.736 2 0.88/0.55/0.8/0.8

17~18 Bf -109.83 +6.118 -3 468.81 3572.52 0.736 2 0.8/0.51/0.43/1.01

18~19 Bf —-32.333 0 -3514.26 3 546.60 0.736 2 0.79/0.78/0.87/0.79
19~20 Bf 0 -122.30 -3 327.62 344842 1.1713 1.09/1.49/1.59/1.49
20~21 Bf 0 -133.42 -3362.77 3495.15 1.1713 1.54/1.43/1.5/1.5

21~22 B} 0 -106.83 -3 34533 3451.12 1.1713 1.5/1.43/1.5/1.43

22~23 Bf 0 =7.9803 -3 552.59 3559.47 0.736 2 0.87/0.95/1.06/0.94
23~0 B 0 0 -3 609.83 3608.73 0.736 2 0.8/0.92/0.66/0.45
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Fig. 8 Load curve before and after adjustment
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Table 2 Cost list of time-of-use or real-time electricity price

LER el HUE/°) | SrETETESROT | SERTHANHLZR ST
e | PUBCLAE | 882.50 501.24 491.60
fitfe FEOAE | 73172 -853.60 -850.68
Jetk | BEBAE | 198593 -1573.68 JG -1759.41
Bt -1926.04 JG -2 118.49
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