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Analysis of energy distribution relationship of a source-flow pair in an AC/DC power network

YU Jilai, ZHANG Ting!, GUO Yufeng!, SHENG Yuhe?, ZHANG Wei', WANG Songyan*
(1. School of Electrical Engineering and Automation, Harbin Institute of Technology, Harbin 150001, China;
2. Electric Power Research Institute of State Grid Heilongjiang Electric Power Company Limited, Harbin 150030, China)

Abstract: Although the instantaneous value analysis method makes it easier to clarify the instantaneous current and
power distribution relationships between electrical sources and flows, if it is directly applied to analyze the source-flow
Energy Distribution Relationship (EDR) of a large AC/DC power grid, there remain problems such as a large amount of
calculation and incompatibility with common gateway energy metering modes. Therefore, a new method of analyzing
EDR is proposed. For AC branch source-flow pairs, the distribution relationships of instantaneous current, instantaneous
power and periodic energy are derived, and a method for calculating through-energy components and energy loss is
proposed. This method is extended to DC branch source-flow pairs with virtual AC technology. Forward and backward
tracking algorithms of EDR for all associated path chains of any network source-flow pair are proposed. The cases show
that the method can calculate the grid-level EDRs, and provide theoretical support to further develop an integrated
analysis system of energy-flow and non-energy flow for a smart grid.
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Fig. 1 TI-type equivalent AC branch with multiple sources
and flows at the sending and receiving buses
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Fig. 7 Local power flow distribution of the example system
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Table 3 Through-energy of each branch for subchain |
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Table 4 Main process information of subchain | by using
forward and backward energy-tracking algorithm
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Table 5 Distribution of energy-loss of subchain |
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Table 6 Electrical dissection results of subchain |
BIhE O HIhReRl SAOTSHERERE

miH
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4BEIFE 0.003621  0.00007242  +0.00000360  +5.232558

HH# 6 A Al FEAHEAA R TR S A HAS
e (Re)1223Y, SR T BEHE TR RME A —
SEZESE. [FIIS,  HTSCHER[22,31] 77 VAR H AR
HOE NIRRT, B a8 i 2 At R Y s 23 i
TR, I FBCRHKH G31 K. ##
L8 FES () T 2 sl e EE A AN HoAA 2R 1) Bk S 1« AH
BTA, HAE TARPF DR EFER T
JURIHXN R ZE, AR,

6.2.5 T4 Il ELIAREE R 1T H 4G

SCHEB 6-5 NEIMAE, HAERUEMAZRMN T
R 28N Zgi=0.00010001+j0.0013004 p.u.,
Zagna=-0.00004512-j23.04212650 p.u.. FHE 11 3 1~
B EXRETHSERITET,

FT7 FHE N SEREEIAGEERNITEER
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