9549 % 4513 1] 2 hH ARG S HEH Vol.49 No.13
20217 H 1 H Power System Protection and Control Jul. 1, 2021

DOI: 10.19783/j.cnki.pspc.201073

0 35

RS AR E X S RABAE AR

Ik, RKRE, RRE, TP

(KBREIRFE)FZFABITHEERLBGEETEERE, LH KA 030024)

HE: AeEXZ1(Energy Hub, EH)JE SEHL 2 A BEVS TL AN A (K9 A, 1 el [X 25 e B A A1 PP A 0 R (R AN e 1k A
=, OE AR sl AN RE . HLALEE . SRR L P TR S . i T s e vl
o™ R, B BEh A st (e el X G AR AR, T 7 AR AN E PEIR 2T [l X RE AR A48 5
AT DLR/NEREIBAT A N FAR R B T — ik Rl 2 29O 0 el [X RE AR AL 28 5% TR AR, KA
SEHIAERARIE 1. RS RTI R B E N RE BN 2L R . PR oy MR ) 0-1 VR & B2 AR R
@, kT Matlab/Yalmip/Cplex fig a8 217 K. BI04 ¥ AFRIZATH S BRI E X RERAX A2 51 L)
SO, GERERW]: PSRRI RERS VR 2 AP REIRAIZAT, ATRUNTT ROGKE AN 545 2 A5 % .
KR FFEX; RERAXAL: HLZRME); KPFHE ArE R

Economic dispatch of an energy hub in a business park considering chance constrained programming
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(Shanxi Key Laboratory of Power System Operation and Control, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: The Energy Hub (EH) is a carrier for realizing the complementary use of multiple energy sources. There are
many uncertain factors in the park-level energy hub, including renewable energy output fluctuations, load forecast
deviations, unit failures, external environment and user energy consumption laws. This paper builds an energy hub model
of a business park that includes a combined heat and power system, heat storage equipment, and electric bus battery
swapping station, and studies the economic operation of the park's EH under uncertain factors. Taking the minimum total
operating cost as the objective function, this paper proposes an economic dispatch model of the park energy hub that takes
into account the chance-constrained planning. The gas turbine thermal power reserve output and the reserve power market
power purchase are set as energy hub opportunity constraints. The model built in this paper is a typical 0-1 mixed integer
linear programming problem, which is solved with the aid of the Matlab/Yalmip/Cplex solver. The example analyzes the
impact of different operating scenarios and confidence levels on the EH economic dispatch of the park. The results show
that the model established in this paper can coordinate the operation of multiple energy sources, and can provide a
reference between the risk and the economy for scheme decision makers.
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Fig. 1 Schematic diagram of energy hub in business park
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Table 1 Key parameters of the model
ZH LigiEs S8 giEs
P 2 MW Pis 20 kW
HoY 3 MW pe, 25 kW
AP 0.3 MW 72 I P 95%
7’ 35% Epac 100 kWh
H e 2 MW A0 0.42 JG/kWh
n"*e 85% P 5 MW
CLer 2 MW v 500 m?
n® 90% HooHP 3 MW
Hoo 4 MW Qi 2 MWh
n*® 90% Qe 0.4 MWh
nhe 3.2 me Iy 90%
cre 1MW H&S [ haos 0.5 MW
N, /N, 70/50 3 10 000
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