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Table 1 Various scheduling costs of new energy towns under six scenarios

R B T ﬁﬁﬁ%fiﬁi / ﬁﬁi«ﬂ?ﬁfﬂi / iﬁ*%ﬁi_zli / F'n%EE_ZIS / ﬁlﬂﬁi_zli / WAJELBZ_ZF / %ﬁ?ﬂrﬂﬂj?l\%&_}zv
Vb Vb Jiot Jit it it WA / Tt
1 765.71 114.72 0 113.19 5.63 236.05 276.12 0
2 575.61 107.35 0 107.18 5.40 126.81 228.87 0
3 277.34 -64.98 12.17 79.66 3.79 78.63 168.07 0
4 199.29 -104.76 34.97 61.45 2.58 61.91 143.14 0
5 153.48 -116.81 57.19 46.72 1.97 20.58 92.08 51.75
6 668.05 89.24 0 91.23 4.29 236.05 176.12 71.12
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Table 2 CO, emissions and each cost of IES in two scenarios

B HEHEAKRSMCO, /1 FHEHEAKSINCO, /1 WM / BRSE R / JTC BREERAS / TTE MR / TG
3 815.44 270.63 1086.07 -104.76 34.97 199.29
4 317.42 152.23 469.65 -116.81 57.19 153.48
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Two-stage robust optimization of low-carbon scheduling for integrated
energy system based on data-driven and supply-demand flexibility
HU Li,CHENG Jin, WANG Guizhao

(Engineering Research Center of the Ministry of Education for Renewable Energy Power Generation and
Grid Connection Control, Xinjiang University, Urumqi 830017, China)

Abstract: Aiming at the problem that the large-scale renewable energy integration leads to the insufficient
resource flexibility utilization in integrated energy system, a two-stage robust optimization of low-carbon
scheduling strategy for integrated energy system based on data-driven and supply-demand flexibility is pro-
posed. To sufficiently utilize the low-carbon property of H, and NH,,a power supply structure including
hydrogen-blended gas turbines, hydrogen-blended gas boilers, ammonia-fired power units,and power-to-gas
equipment and power-to-ammonia equipment is constructed,and a flexible supply-demand response model is
formed with electric vehicles, demand response loads and others. An infinite-dimensional Gaussian mixture
model is used to cluster actual wind power output data and generate a wind power uncertainty set based
on data-driven model, thereby a four-layer and two-stage robust optimization low-carbon scheduling model
with the objective of minimizing the comprehensive operation cost of the system is established. A case
study is conducted using the sample data from a region in Northwest China. The results demonstrate that
the proposed strategy and the supply-demand flexible response model can effectively improve the reliability,
flexibility , low-carbon performance,and economic efficiency of the system.

Key words:integrated energy system;supply-demand flexibility;data driven;two-stage robust optimization ;low-

carbon scheduling;power to ammonia



