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e BATHAS /S PEAHUAR A A/ $ KA /8 FWH/(MW-h) KOs /(MW-h)
1 28513864 156005.7 3007392.1 96.47 130.19
2 2965534.1 26262.8 2991796.9 25.15 15.23
3 28644239 28310.7 2892734.6 25.35 11.19
4 2868595.7 19299.8 2887895.5 2040 7.35
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Day-ahead probabilistic optimal dispatching of source-load-storage based on
probabilistic prediction model of wind power output
ZHANG Zijing,ZHANG Fang,YAO Wenpeng
(Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China)
Abstract:In order to improve the ability of power system to cope with the uncertainty of wind power output,
a day-ahead probabilistic optimal dispatching model of source-load-storage is constructed based on the proba-
bilistic optimization method, which avoids the generation and reduction of a large number of scenarios
while considering the probabilistic distribution of wind power output,and can consider the adjustment condi-
tion of conventional units after deviation of wind power output from the predicted value to achieve the optimal
allocation of reserve capacity among each unit. When the day-ahead dispatching of energy storage equipment
is carried out,the upper limit of charging and discharging power of energy storage equipment is dynamically
adjusted according to the variation of the state of charge,and the mathematical model of the energy storage
equipment is improved to avoid overcharging and overdischarging of energy storage equipment. The IEEE 6-

bus system is adopted for case analysis to verify the validity of the constructed model.
Key words:wind power;kernel density estimation;coordinated dispatching of source-load-storage; probabilistic

optimization ;day-ahead dispatching
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Fig.B1 Multi-state model for wind power
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Fig.B2 Structure of IEEE 6-bus system
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Table B1 Parameters of thermal power units
B S HLdH 1 M4 2 ML 3
BREL R M o 1 (3 MWP) 0.000 4 0.001 0.005
R R B 1 (8 MW 135 276 176
PR RHL 7, 1$ 176.9 129.9 137.4
TS A B /g 1800 2000 600
Bk RS Mw 230 100 10
/gy REMIn pmw 100 10 1
T/ NFEHL R T /h 4 2 2
/ML T 4 2 2
Mess Ty pRAE ROV, RGOV vy 55 50 10
IR IE#& HA & i MW 30 20 0
K A% A kB M 30 20 0
E#AABERERARL ™ /(MW 4 5 0
it AR R B/ (3 MW 4 5 0
TE & A R R A R 2 B 1 (3 MW 14 28 0

4% P2 B P A R 5 SR (8 MW -13 -27 0
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Table B2 Parameters of transferable load

Al R PnITtrans,u,max , Al EERS T IR Pnl{trans,u,min , 2 Crlﬁtrans/
ik Ltrans,d Ltrans,d,mi
Pmtrans, ,max /MW Pmtrans, ,min /MW ($ MWl)
5 5 0 37
% B3 fEREIR &SN
Table B3 Parameters of energy storage system
i HORFOHAI A R gpR bRk SMLTTECEMA e/ SOC LR SOC TR
(MW h) pdismax vy e 1% s 196 S MW S s8¢
50 10 90 90 3 0.9 0.1
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Fig.B3 Influence of cost coefficient of wind abandonment penalty on results of day-ahead dispatching
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Fig.B4 Influence of cost coefficient of load lose penalty on results of day-ahead dispatching
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Table B4 Total operating cost and load loss of different cases
B BAS KA (MW h)
4 3813811.8 1816
6 3545776.8 36.0
7 3505221.4 29.2
8 3461 853.4 7.35
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