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Table 1 Equipment parameters
B AEAW HRSCR/%  CHEAER/%
P2G 500 60 20
22(F%H)

GT 1000 TR 20
ORC 600 80 20
WHB 600 80 20

GB 800 80 20

xR2 fEEESHE
Table 2 Energy storage parameters

KA FEAW  FR/% /% TEHLTR%
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it 300 10 90 20
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Table 3 Operation results of cases
§5959 WRER. R3S IR IDREME  BRIHAE

A
1 39595.6 244389 14530.2 0 626.5 1852.3
2 373814 225563 14201.5 0 623.6 2398.7
3 35181.9 20756.7 143554 0 69.8 3328.6
4 35821.8 209523 141775 0 692.0 3646.8

4.7 BRIXBRBEXLLSH

2 Z M VPP Xk 52 b 1 R U 3 A AR L
" AR T MEARFIRBRSZ S FEAN T, VPP XL S)
A RN, D7 FLEE SR AT, 2% SR BITERRAZ 5) ik
W LIRS, 8585 AT i, (HERTHAEA BT B
K, S3C 2 Ha G BEBRTR, I A B D i £
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Table 4 Carbon trading sensitivity analysis of case 1
WAL 5N/ Bk w5 BRI FE

(Jt-kg") A/ AT H/ke
0.25 39 595.6 14 530.2 18523
0.30 42490.4 17 348.5 1839.1
0.35 4581.2 202289 18355

x5 RO 2BEHRPESH

Table 5 Carbon trading sensitivity analysis of case 2

BRAC 5 He v/ B sy WHAE
(t-kg") A1 A /7T fit/kg
0.25 402032 166140 23987
030 424904 173485 23169
0.35 42946.6 189811 22514
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Table 6 Carbon trading sensitivity analysis of case 3

A FE

BRAZ o He A/ =874 A5

(Jt-kg") A/t JEAR/IE H/kg
0.25 351819 143554 33286
0.30 380525 171913  3303.1
0.35 40 909.7 19910.8 3211.0

RT7T ROABZHREEST

Table 7 Carbon trading sensitivity analysis of case 4

B2 by Fe i/ 5854 B2 o) TRIHFE

(Jt-kg") RN ARG Hit/kg
0.25 35821.8 14 177.5 3646.8
0.30 38 655.3 169722 36104
0.35 41 451.8 194194 3309.3
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economy dispatch of virtual power plants considering carbon

A low-carbon dispatching strategy for energy cascade optimization of virtual power
plants with organic Rankine cycle

XU Huihui', ZHAO Yuyang', TIAN Yunfei', PENG Jing', LUO Shenghang’, LIANG Ning’
(1. Institute of Economic Technology, State Grid Gansu Electric Power Company, Lanzhou 730050, China; 2. Faculty of
Electric Power Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: To enhance the economy and low-carbon of virtual power plant scheduling considering exergy efficiency, a cascade
optimization low-carbon scheduling strategy of virtual power plant considering organic Rankine cycle is put forward. Firstly,
with the goal of increasing exergy efficiency of heat energy, the mechanism of organic Rankine cycle power generation is
studied and a mathematical model of utilization of low quality waste heat output is established. Secondly, the coupling
mechanism of organic Rankine cycle and power-to-gas device in virtual power plant is studied, and a carbon reduction guidance
model considering cascade carbon trading is established to realize the coupling of cascade utilization of thermal energy and
low-carbon scheduling in virtual power plant. Then, the carbon emission right model including cogeneration unit, gas boiler and
gas load is established to clarify the carbon emission responsibility. Finally, the multi-load comprehensive demand response
model including electricity, heat and gas is established on the load side, and the low-carbon scheduling model of cascade
optimization of virtual power plant energy is established with the minimum total cost of virtual power plant as the optimization
goal. The simulation results show that the proposed scheduling strategy can improve the energy efficiency and low carbon
efficiency of the virtual power plant.

Keywords: virtual power plant; organic Rankine cycle; cascade utilization of thermal energy; low-carbon scheduling;

integrated demand response; stepwise carbon trading
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