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Low-carbon scheduling of power system with wind power considering uncertainty of
both source and load sides

CUI Yang',ZHOU Huijuanl,ZHONG Wuzhi?, LI Hongbo3,ZHAO Yuting'
(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,
Ministry of Education,Northeast Electric Power University, Jilin 132012, China;
2. China Electric Power Research Institute,Beijing 100192, China;

3. Training Centre of State Grid Jilin Province Electric Power Supply Company,Changchun 130022, China)
Abstract: Large-scale wind power integration is an inevitable trend for realizing low-carbon environmental
protection development of electricity ,while the impact of random fluctuation of wind power and load on sys-
tem cannot be ignored. A low-carbon economic scheduling model considering fuzzy opportunity constraints
is proposed,and the impact of the uncertainty of both the source and load sides on low carbon scheduling
of power system with wind power is considered. The ladder-type carbon trading cost is introduced into the
objective function, which aims at reducing carbon emission and increasing wind power consumption. Aiming
at the uncertainty after wind power integration, the fuzzy chance constraints are introduced to relax the
deterministic constraints into system constraints with fuzzy variables, which are cleared by the trapezoidal
fuzzy parameters. CPLEX is used to solve the model. Case analysis shows that the proposed model can
effectively improve the wind power consumption level and reduce carbon emission.

Key words:wind power;carbon trading;uncertainty;fuzzy opportunity constraint;low-carbon scheduling
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Table A1 Parameters of conventional thermal power units
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(FL*MW™) (GE*MW™)
Gs3 80 20 40 0.004 0 250 400
Gs 35 10 18 0.0015 240 195
Gg 40 12 20 0.0009 180 450
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Table A2 Unit carbon intensity
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Fig.A2 Forecasting curves of electric load,heat load and wind power
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Table A3 Parameters of trapezoidal fuzzy membership
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NN 0.6 0.90 1.10 14
B A7 faf 0.9 0.95 1.05 11




500

W CHP, BicHp, BIG, G, [1G, [ |
i O aE ]
400 I
PO EEEEL
nonnReRR RN AR e aet o
g!=55=!=.= - !!!=====!
;§200’ -
100 i

0
00:00 04:00 08:00 12:00 16:00 20:00 24:00
i 2

E A3 ZHELBINRFESER
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