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Fig.1 System and parameters
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Tab.1 Comparison of expectations of node voltage

W WRIEE/ pou. HEAH S/ rad XS IR 2E / %
ELRE A B A B WA A

1 1.0531 1.0509 -0.5816 -0.5842 0.2093 0.4451
2 1.0564 1.0555 -0.3781 -0.3794 0.0853 0.3430
3 1.0622 1.0626  1.2235 1.2139 0.0376 0.7910
4 1.0324 1.0340 0.0532 0.0538 0.1547 0.9290
5 1.0453 1.0461 -0.4305 -0.4312 0.0765 0.1620
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Tab.2 Comparison of expectations of line flow
T HUEEE/po TCIIIEEAE /p.u. X IR2E /%
R A B A B A Y

2-1 0.1447 0.1458 0.0285 0.0286 0.754 0.350
2-5 0.0225 0.0229 0.0217 0.0216 1.747 0.463
3-1 04380 04367 -0.0366 -0.0368 0.298 0.543
3-4 03620 0.3633 0.1365 0.1368 0.358 0.219
4-5 0.1137 0.1133 -0.0219 -0.0215 0.353 1.860
6-2 02679 0.2694 0.0349 0.0352 0.557 0.852
6-5 0.0649 0.0643 0.0539 0.0532 0933 1.316
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Tab.3 Comparison of MSE of node voltage

{ LRI /102 p.u. RS /102rad FHXT IR 2E /%

A B A B WE A
1.2746 12653 0.6871 0.6935 0.735 0.923
0.5761 0.5786 0.3588 0.3595 0432 0.195
0.7785 0.7721 1.1387 1.1326 0.829 0.539
09795 0.9684 0.8560 0.8647 1.147 1.006
0.2948 0.2973 04799 04782 0.841 0.355
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Tab.4 Comparison of MSE of line flow

S HII52% /102 pa. BT 2/102pu. AXTIR2E /%
A A B A B A

Evlerd
do I

[ N S

2-1 0.1958 0.1965 0.2198 0.2203 0.356  0.454
2-5 0.1350 0.1347 0.0968 0.0987 0.223  1.925
3-1 04155 04126 0.1213 0.1204 0.703  0.748
3-4 02465 02471 04070 0.4065 0243 0.123
4-5 03601 03579 0.3295 0.3303 0353 0.242
6-2 04271 04278 0.1871 0.1867 0.164 0.214
6-5 03008 0.2973 0.7059 0.7103 1.177 0.619
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Probabilistic power flow computation under AC model
LIN Hai-yuan
(Fuzhou Electric Power Bureau,Fuzhou 350001 ,China)
Abstract: A decoupled linear AC power flow model is adopted to simplify the complex and large

calculation of the probabilistic power flow computation. The cumulant is used instead of traditional

convolution technique to achieve the probabilistic density function of state variables through Gram

- Charlier series,only once power flow calculation needed. Steps are as follows:given the probability

of the injected power,calculate each origin moment;calculate its cumulant;calculate each order

cumulant of the node voltage and the line flow;calculate each order origin moment and center

moment of the node voltage and the line flow;calculate coefficients of Gram-Charlier series to get

the probabilistic density function and the probabilistic distribution function. The example shows that

the method saves much computation time while the precision guaranteed.

Key words: cumulant; probabilistic power flow; moment
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