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Research on Theoretical Line Loss of Distribution Network Under Harmonic Standard
CAO Qing' ,ZHU Jun*,XIE Rongbinz,ZHOU Qun', YAN Donghui1
(1. College of Electrical Engineering , Sichuan University , Chengdu 610065, Sichuan , China;
2. Xifeng Power Supply Branch , Guizhou Power Grid Co.,Ltd. , Xifeng 551100, Guizhou , China )

Abstract: In order to calculate the theoretical line loss accurately, traditional theoretical line loss formula was
revised according to the equivalent resistance method of skin effect with harmonic. By the revised calculation formula
proposed,two examples were given to verify the influence of harmonics on theoretical line loss of distribution network
with 10 kV and below. Example 1:according to the allowable value of injecting harmonic current into PCC(point of
common coupling) stipulated in ¢(GB/T 14549—1993 Harmonics of Power Quality Public Power Grid),the additional
losses caused by the allowable harmonic content were calculated. Example 2,the loss of 380 V line in the processing
plant was calculated,on the basis of the measured data and the modified formula. The influence of harmonic content on
line loss of distribution network was analyzed effectively,and the necessity of incorporating additional loss caused by
harmonic into theoretical line loss was proved.
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Fig. 1  Harmonic current distortion rate and loss coefficient curves

ML Rl DUA H 78 9 HL I I 728 5 A [R]
IR, e ORI Ry, T RS A T i 0 R R Wi R 4
KA A RO 25 B B R R M) 38 KK (AR, T U8
TR MBFESE KRB
TE AR [R]85 UK, #H ] HEL R IR 2 R
Xof 78 s gt 408 52 M) 2R 00K, DK 3 DB K A FE
SO 2R BK,, I LB A T I P AT S I A AR Y 1
KK KW BEHTIE R o aT LR Y 3 30 A2
s 5 5 G 14052 W) LD BB ) 2 00 114 5 e B X
e
MEC14) ] DU 3945 U 72 5 DL K
T D S M S AT L I R AR — E R . [R]
Ao AR 1 e B PR T T HL ) P (S5 R R JE 1 0,
SrmEAS T, VLRSS A, BC L AR T
58

PAFEZY o R TC R I FE 1Y 60% 2 809%™, T
L 2R B E A0 AE S 3 kW, Z8 TR 284046 7 kW,
ACHE SR VR It i b B R AL SRR 11 AR A i 5 | A
FEAR LR 4 L, aniEl 2 iR .

30

)
3

)

TUIH

UIZAPIKW

0 01 02 03 04 05 06 07 08 09 1
W W R 22 K THD

P2 I PR AL W A 5 A R I £k
Fig.2 Harmonic current distortion rate and harmonic loss curves
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Tab.1 Harmonic current allowable value

FREHLE R IR REC AR R I S VA
kV MV-A 2 3 4 5 6 7 8

0.38 10 78 62 39 62 26 44 19
10 100 26 20 13 20 85 15 6.4
PR SR A IR B I R T SV
kV MV-A 9 10 11 12 13 14 15
0.38 10 21 16 28 13 24 11 12

10 100 6.8 51 93 43 79 37 41
FRMEr R/ R kA WBRBUS R I B R AL V(A
kV MV-A 16 17 18 19 20 21 22
0.38 10 9.7 18 86 16 7.8 89 7.1
10 100 32 6 2.8 54 26 29 23
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Fig. 3 Wiring diagram of a regional power network
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Tab.2  One branch harmonic current allowable

value in T, transformer

W IBEUCEL 2 3 4 5 6 7
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W BEUCEL 14 15 16 17 18 19
f‘;‘ig’f 1.67  1.851 1445 2709 1264 2438
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Tab.3  Harmonic current allowable value of one T, transformer

IR REL 2 3 4 5 6 7
T HL 3

. 165.532 131. 2. 131. 1 3.3
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\ 40322 44. 3. 422 27. .
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Fig.5 Harmonic loss proportion of transformer under

different load rates
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Fig.6  Harmonic loss ratio under different load rates
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Tab.4 Measurement of harmonic current content
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Fig.8 Measured harmonic loss power
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Tab.5 Harmonics standards stipulate the content

of each harmonic current
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