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A new analytical method of deriving relation between generators and loads based on factors matrix

LI Wei, BAO Hai, YANG Yi-han
(North China Electric Power University, Beijing 102206, China)

Abstract: This paper proposes an efficient analytical method for power allocation, which makes sure of the power transferred
between generators and loads using downstream and upstream network equations. First, the method induces the distribution factors
matrix from basic network equations and makes the analytical relation of power transfer between generators and loads clear. Second,
a distribution factors matrix is derived from those distribution factors so that the analytical model of power transfer between
generators and loads can be built. The proposed method expresses directly and clearly the relation between generators and loads
based on the basic power system model and no assumption on the distribution is needed. Here, analysis matrix is a key factor.
Then,the proposed method is tested on the classical IEEE9-bus system. The results of computational example show that the
developed technique is correct and useful. At last, the conclusions are given.
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Tab.1 Distribution factors and transferred power from generation-buses to load-buses MW
A GENT 24t GEN2 21 GEN3 fi it
BUSA 0.41 + 0.059j 26.71 + 22.45] 0.76 - 0. 26j——465.§~‘r 15.32j _Uéﬁ?o, 93] 32.65 + 12.20j
BUSB 0.13 + 0.06j 19.89 + 14.40j 0.28 + 0.007j 45.67 + 10.22] 0.15 ~ 0.00j 24.52 + 5.40j
BUSC 0.24 + 0.18j 17.38 + 19.24j 0.64 - 0.02] 54.62 + 8.69] 0.33 + 0.02] 28.02 + 7.08]
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