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Table 1 Scheduling results with electric boiler
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Table 2 Scheduling results without electric boiler
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Optimal scheduling of combined heat and power system considering
coupling characteristics of multiple wind farm outputs
PAN Yang',SHI Libao',YAO Zhuxiang’,NI Yixin'
(1. Graduate School at Shenzhen, Tsinghua University,Shenzhen 518055, China;
2. State Grid Jiangxi Electric Power Company,Nanchang 330077, China)

Abstract: An optimal scheduling model of CHP(Combined Heat and Power) system considering the coup-
ling characteristics of multiple wind farm outputs is established. The objective function of the proposed
model is to minimize the fuel costs of thermal power and CHP units,and the stochastic characteristics of
multiple wind farm outputs and electric load are introduced into the electric power balance constraints.
Based on the Copula theory,the probability model considering the coupling characteristics of the total out-
put of multiple wind farms is derived during model solving process. Then a two-stage stochastic program-
ming method is used to deal with the equality constraints with random quantities,and a self-adaptive evolu-
tionary programming algorithm is applied to solve the proposed optimal model. The simulative results de-
monstrate the effectiveness of the proposed model and method.
Key words:wind power coupling; CHP;economic dispatch;two-stage stochastic programming;Copula theory
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Table Al Parameters of thermal power unit

e BN BRI REES

Pe. minMW Pe. ma/ MW a/[$+ (MW?h) 7 a/[$ (MW ) 1 ad ($onD
Gy 100 300 43 35 0.005
G, 250 500 43 2.66 0.004

R A2 R HXRSH
TableA2 Parameters of CHP unit

BH SR BH BHAl
Pcrp. min/ MW 34.45 Cm 0.30
Pehp. mdMW 220 cof ($-h1) 2.74 x 10

Herp, min/ MW 0 c/[3 - (MW2h) 7 2.12
Hewp. med/ MW 60 cI[B (MW?h) 7 3.84
Herp, madMW 450 || co/[B+ (MW?h) *]  6.98x107°

Cu1 050 | cd[&+ (MW?h) ] 254x10°

Cu 015 | cs/[& -+ (MW?h) '] 233x10°
R A3 HRPHEISH

TableA3 Parameters of electric boiler

LS/ e n /NN Pe, midl MW B KT Pe, max IMW
0.95 0 250
R AL REFHERSH

TableA4 Parameters of wind farm

K 1 24 XY 2 35

i} g Gumbel Copula #15% £
o ki J2 ka
1 9.28 298 1125 321 3.12
2 8.31 303 1012 351 3.24
3 7.21 291 8.05 2.95 3.43
4 6.03 2.22 6.48 2.54 2.98
5 7.34 212 8.11 2.35 3.16
6 8.56 2.15 9.25 2.46 3.28

 AS BRAAHSH

TableA5 Parameters of electrical load

BB E | WE O BE hE
1 650 115 4 823 10.2

2 695 12.1 5 810 11.4

3 760 10.8 6 688 11.3




R A6 RARRAFHSH
TableA6 Parameters of typical daily head load

BB #fams/ (MW -h) | BB A/ (MW - h)

1 425 4 320

5 400 5 360

350 375
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Fig.B1 Dispatching results of electric power
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Fig.B2 Dispatching results of heat
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