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O ABSTRACT 0O

The Probabilistic optimal power flow (POPF) is an effective tool for analyzing the
probability of energy demand and also the uncertainties for renewable power generation
systems, thus providing basic information for farther decision making. The Probabilistic
optimal power flow methods can be classified into simulation methods and analytical
methods. One simulation method is the Monte Carlo Simulation (MCS), which calculates
optimal power flow. In order to find probability distributions of the optimal power flow, a
large number of samples are required, which leads to many complex calculations and thus
more time. This has led to the proposal of analytical methods to speed up the process, as
these methods improve the computational performance by creating a small number of
samples, and since the number of samples is lower then the accuracy will decrease. One of
the analytical methods is the point estimated method (PEM), which requires a number of
absolute ideal load secretions

In this paper two schemas of point estimation methods were used to solve the ideal
potential power flow, 2m and 2m + 1. In addition, load correlation samples are generated
in the contract by way of Cholesky disassembly, and the internal point tracking method is
used to solve the deterministic optimal power flow calculations. The proposed method was
also tested on a modified model consisting of 5 assembly bars and 30 standard bars
According to IEEE. The simulation results demonstrated the viability and efficacy of the
2m + 1 scheme for the solution of POPF for the electrical system associated with wind
power plants. The effect of load correlation on the results of POPF was also clarified,
which would reflect greater accuracy in the operation of the power system with correlated
loads
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i=1  (first input variable)

> v

‘ Select input random variable x; ‘

Compute:

- location £; 5,

- Wight g

v

Determine the estimated point x; 5,

Xk = Bai + ‘)tl'.i.'gxl'

¥
Compute by Cholesky decomposition method
correlated coefficients in the standard normal
distribution space

v

From standard normal distribution space
»  normal distribution space

v

Normal distribution »  to Weibull
distribution for wind speed
i+1 ‘ ‘ kE+1 ‘ Compute P, & B, |
b F Y i
Solve:

Deterministic Power Flow

Z=F(X)=F (#xuﬂx:....xr}w '"Jluxm)

,

Update row moments

E@Z)**Y = EZ)" + ay x Z,(k)
E@DO+ = E@D® + wy x [2,(P

Compute mean and standard deviation of
nodal voltage & nodal power
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Active power injection (p.u.)
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Active power injection (p.u.)
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