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Abstract

Line loss is an important index to evaluate the rationality of distribution network planning and
operation. With multi-small hydropower units being connected to the distribution network suc-
cessively, the bidirectional flow characteristics of power flow in the distribution network become
increasingly prominent, which increases the difficulty of line loss calculation. In this paper, a line
loss calculation model for distribution lines including multi-small hydropower is established, and
the analytical formula for line loss of each segment is derived by means of root mean square cur-
rent method, and the related loss reduction measures are proposed. Combined with specific ex-
amples, the line loss values of distribution network in different scenarios are compared, and the
effectiveness of loss reduction measures is verified.
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Figure 1. Simplified schematic diagram of a
small hydropower network
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Figure 2. Distribution line diagram with » nodes
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Table 1. Branch parameters of distribution line

=1 BBERIEESH

SRR AR A SRR Q) KT A/INK /17K EL B S B L REL(Q)
0 1 0.0922 0 -
1 2 0.4930 0 -
2 3 0.3660 1 0.8960
3 4 0.3811 0 -
4 5 0.8190 1 0.2842
5 6 0.1872 0 -
6 7 0.7114 0 -
7 8 1.0300 1 0.5075
8 9 1.0440 1 0.9744
9 10 0.1966 0 -
10 11 0.3744 0 -
11 12 1.4680 1 0.2030
12 13 0.5416 0 -
13 14 0.5910 0 -
14 15 0.7463 1 0.8042
15 16 1.2890 1 0.3105
16 17 0.3720 0 -
17 18 0.1640 0 -
18 19 1.5042 1 0.3410
19 20 0.4095 0 -
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Figure 3. Total line loss of distribution line when load changes in different seasons
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Figure 4. Efficiency ratio per unit investment after changing wire resistance

B 4. TR RSLEARN SR ENEE

ME 4 FTEVE 1, 3K 2~3 B2l i i S 5 ot ks bl oK, B et tom 2,16, HLUOh
1~2 Bty 0~1 Bty TR 18~19 Bk AOBRAER i AR, B R B fie /s, AR B AL at HEo 0.03 . fESEPR T
FE FF AT DUAR A 75 BT 24 i BEOT 26 40 ) DR s & SE BRI DL % T i ZE R 1 3 2k, AT DLRIE R ied e Y
2tk

5.2.2. Ei/NKBIEANNE
PLEEK IS 5 o001, BN K ELHS 3389 400 kW ISF, B0 gy 8000 kW, B85 55 3 [R/NK AL B .
SRR A 3 ANVKEBRBITE A L. 5. 124 154 19 EE, iHEHRLHNTIE 5 k.

800.0

689.45
662.38 639.93

600.0 r 553.74
53594 508.27
X 400.0 |
200.0 r
0.0

RE#H WAL Fms A1 FALS FAL9

/KW

%

Figure 5. Comparison of line loss after changing small hydropower to
different positions
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