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Fig. 1  Calculation flow chart of net load distribution function
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Fig. 3 Multi-state unit model
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Fig. 4 Flow chart of probabilistic production simulation

considering uncertainty
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Table 1  Basic data of conventional units

P55 AE/MW KR MTTF/h MTTR/h Y5 31/ U FRUR S/ 9800 ! AEHL3 /S0 - I SR RAY/ 5800 - MWh

1 100 15 4913 60 100
2 200 12 2813 65 1200
3 300 15 1417 60 2600
4 330 7 993 73 3600
5 600 3 942 64 12000

50 50 13
600 600 13
1300 1300 12.5
1800 1800 12.5
6000 6000 12
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Table 2 Probabilistic production simulation results

ES EENSMWh  JRfE&ER RS WEEMAS  JREASS A/

0% 161 19 4301222 2517379 4924 6823526

JFihRg % 5% 981 27 4286355 2504335 9177 6799868
10% 3325 33 4244427 2474970 14785 6731457

0% 1.41 19 2880653 1730153 32719 4643526

A a%  10% 2.82 24 2876079 1727184 40877 4644142
20% 11.47 30 2878112 1727263 52263 4657639

0% 30.33 10 4092578 2408630 4294 6505502

RN B%  10% 32.93 11 4087091 2405566 4501 6497158

20% 41.60 12 4087508 2405508 4739 6497755
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PROBABILISTIC PRODUCTION SIMULATION CONSIDERING
RANDOMNESS OF RENEWABLE WIND POWER,
PHOTOVOLTAIC AND LOAD

Ding Ming, Lin Yujuan
(Anhui New Energy Utilization and Energy Saving Laboratory , Hefei University of Technology, Hefei 230009, China)

Abstract: In order to research the effect of the randomness of new energy output and load forecasting error etc uncertain
factors, combining Monte Carlo simulation with analytical method, a set of stochastic production simulation models and
algorithms considering wind, photovoltaic and load uncertainty are established. Firstly, by sampling the prediction errors
on timing output of wind power, photovoltaic power and loads, and the cumulative probability and frequency distribution
of the net load curve are obtained through calculation. Then, by solving the multi-state model and conditional probability
of the unit, the corresponding convolution operation is completed, and the production cost and system reliability index of
the thermal power unit are calculated by the integrated operation result. Finally, the example is used to compare and
analyze the influence of uncertainty of new energy and loads on technical and economic indexes of the system, and
provide the reference for stochastic production simulation research of power systems with new energy sources.

Keywords: uncertainty analysis; Monte Carlo simulation; analytic method; probabilistic production simulation; multi-

state unit model



