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A Stochastic Programming Based Short-Term Optimization Scheduling Strategy Considering

Energy Conservation for Power System Containing Wind Farms

LONG Jun, MO Qunfang, ZENG Jian
(School of Electrical Engineering, Guangxi University, Nanning 530004, Guangxi Zhuang Autonomous Region, China)

ABSTRACT: Optimization scheduling strategy considering
energy conservation and environment protection for multi
source power system containing wind farms, which possesses
important economic benefic and social effect, is a novel
complex nonlinear problem. Based on traditional hydro-
thermal economic scheduling model and emerging thermal-
wind complemental economic scheduling model, a stochastic
programming based short-term optimization scheduling model
for power system consisting of thermal plants, hydropower
stations and wind farms is proposed. In the proposed model,
the chance constraints are used to describe objective function
and constraints, and scheduling schemes under differnet
confidence levels are given. Meanwhile three objectives,
namely minimum water consumption of hydropower stations,
minimum coal consumption of thermal power plants and
minimum outflow discharge of nitrogen oxides, are taken into
account, then by use of ideal point method, the multi objective
problem is turned into single objective problem. In allusion to
the randomness of both wind speed and wind farm output, the
stochastic simulation is combined with sequential quadratic
programming to solve the optimal value of objective function.
Case simulation results show that the proposed scheduling

strategy is effective and feasible.
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Tab.1 Parameters of cascaded hydro-plants

ZH JKELE Ty JK B Ty

1E# & KA /m 780 645
BEKIKAL/m 731 637
BEK AL m 30 20
oK AL B/ (m/s) 1000 800
FHL Y E 7K Sk/m 110 75

BEHLA /MW 1200 1000
FRIEH /MW 350 200
SRt 1 R 8.3 8.0

®2 KEHEEARSYH

Tab.2 Parameters of thermal units

pIE e KHNLA Hy KHHLA H,
B BE/MW 500 530
Fh /MW 220 240

A[MW-h?) 0.000 176 0.000 235

b(t/MW-h) 0.050 0.120

Ch 4.000 5.000
/(107 /MW-h?) 4.692 5.472
0/(107YMW-+h) —6.374 -6.812
@/(107t) 5.065 5.732

£3 24h RGEHE
Tab.3 The system loads for 24 hours

FZl/h /MW | BZh SfEMW | B Zh R /MW
=1 1820 =9 2130 =17 2070
=2 1 800 =10 2120 =18 2100
=3 1770 =11 2080 =19 2140
=4 1730 =12 2150 =20 2110
=5 1750 =13 2100 =21 2070
=6 1 880 =14 2040 =22 1930
=7 2040 =15 2085 =23 1900
=8 2150 =16 2040 =24 1850

F4 TRIBRMMUERILER
Tab.4 The comparision of optimal results by
different scheduling schemes

SiH AL R
fi L S S
BAKEML m? 1.107 6 1.262 4 1.2332 1.262 6
MFEH R/ 3599.6 26629 2671.5 2661.2
SRR 41333 26583 26575 2.6572
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. SHKERMIA, £ AR FKE
AN T 0.155 12 m’, {HFEEER 938.4 t, 154
HelcE > 1.476 1t SRR R/IMEE(HHELL,
FEOKEIGIN T 0.0002 12 m®, (HFEMEERA 1.7, 75
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Tab.5 Active power of generator based on multi-objective optimization containing wind farm
4l HLAHH I/MW
t=1 =2 =3 =4 =5 1=6 t=7 1=8 =9 =10 =11 =12
T 809.33 760.46 768.91 738.87 744.13 839.81 931.51 1005.3 997.39 986.92 938.68 1013.4
T, 368.67 346.42 350.27 336.59 338.99 382.54 424.29 475.84 454.28 449.52 427.56 461.60
H,; 311.00 310.00 308.50 306.66 307.50 314.00 322.00 327.50 326.50 326.00 324.00 327.50
H, 331.00 330.00 328.50 326.50 327.50 334.00 342.00 347.50 346.50 346.00 344.00 347.50
HAL 0 53.12 13.82 21.38 31.88 9.65 20.20 11.86 533 11.56 45.76 0
W HLER s J3/MW
=13 =14 =15 =16 =17 =18 =19 =20 =21 =22 =23 =24
T, 962.56 924.76 964.77 916.19 941.64 973.75 994.60 966.53 963.85 865.79 852.38 827.49
T, 438.42 421.22 439.42 417.33 428.89 443.51 453.01 440.28 439.05 394.37 388.26 376.84
H, 325.00 322.00 324.25 322.00 323.50 325.00 327.00 325.50 323.50 316.50 315.00 312.50
H, 345.00 342.00 344.25 342.00 343.50 345.00 347.00 345.50 343.50 336.50 335.00 332.50
AL 29.02 30.02 12.31 42.48 32.47 12.74 18.39 32.09 0 16.74 9.36 0.57
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Tab. 6 Effect of prescribed probability level on
the optimal results

BEIEKF FEAKER/MZ m FEIE B/t V5 QP HE R R/t
Birs=09 12633 2662.8 26594
Bias=0.85 12626 26612 26572
Brrs =08 1.260 2 2660.1 26535
i ~
5 #5ip
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