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Fig.1 Two-level optimal scheduling block diagram of microgrid
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Fig.4 Statistics of power supply and demand
deviation in simulation operation for optimal

scheme under three scheduling models
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Two-level stochastic optimal scheduling of microgrid considering uncertainty of
source-load prediction
LU Haipeng, XIWANG - Abuduwayiti, MENG Lingpeng
(School of Electrical Engineering, Xinjiang University, Urumqi 830002, China)

Abstract: The access of high permeability of renewable energy to wind-solar-storage microgrid poses a huge
challenge to its economic operation. To solve this problem, the two-level scheduling strategy of microgrid
considering uncertainty of source-load prediction is proposed. In the day-ahead scheduling stage,the stochastic
optimal scheduling model based on multi-scenario technology is constructed taking the minimum expected
operating cost in multi-scenarios as the optimization objective. The scenario analysis method is used to analyze
the day-ahead prediction of wind power and photovoltaic,together with load demand. Then,the power balance
equation with uncertain variables in multi-scenarios is established,and it is relaxed to inequality and used as
a random event to satisfy the chance constraint with high probability. In addition, the reliability constraint
model of spinning reserve capacity is constructed by chance-constrained programming,so that the microgrid
can operate reliably at a certain confidence level. In the intra-day scheduling stage, an intra-day rolling
scheduling model combined with an adaptive wavelet packet algorithm is proposed. The adaptive wavelet
packet algorithm is used to dynamically extract the power deviation between the ultra-short-term prediction
data in each control cycle and the day-ahead scheduling plan,which is suppressed by the battery,supercapa-
citor and main grid.

Key words:stochastic optimization; chance constraint; multi-scenario technology;adaptive wavelet packet algo-

rithm;hybrid energy storage
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Table B1 Operation parameters of microgrid

gl S HMd
KU HIPIR FBRIKW 100
DN WEH T kW 20
I TR IKW 100
s AL L AT kW 30
ek AR L RKW 35
B (KW h) 150
HE TIRIKW 30
i — KRB A TT 0 130
Wik soc 0.5
soc KR [0.2,0.85]
BEFAR (KWh) 40
e HE HIPRIKW 120
b ¥k SOC 05

SOC L FRR [0.2,0.9]
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Table B2 Spot price of energy and spinning reserve

B SEHFHLY e s NG B SEHFHLRY et 2 A
RR=s — -1 — -1 Rh=s — -1 — -1
[De-(kwh) 7] [Do-(kwh) 7] [e-(kwh) 7] [o-(kwh) 7]

1 0.24 0.13 13 0.99 0.49

2 0.18 0.11 14 1.49 0.74

3 0.13 0.06 15 0.99 0.51

4 0.10 0.06 16 0.79 0.49

5 0.03 0.02 17 0.40 0.28

6 0.17 0.20 18 0.36 0.24

7 0.27 0.17 19 0.36 0.13

8 0.39 0.11 20 0.41 0.10

9 0.52 0.22 21 0.44 0.15

10 0.53 0.30 22 0.35 0.15

11 0.81 0.44 23 0.30 0.17

12 1.00 0.58 24 0.23 0.13

% B3 BIERXI %
Table B3 Time division
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Fig.C1 Intraday representative scenarios of loads
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Fig.C3 Intraday representative scenarios of photovoltaic
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Fig.C4 Power deviation statistics of optimal scheduling scheme under
different unbalanced power
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