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Responsibility division method of harmonic sources in coal mine power system

GAO Yun, SU Jingwei
(College of Electrical and Control Engineering, Xian University of
Science and Technology , Xian 710054, China)

Abstract:In view of the problem of collinearity of harmonic emission level evaluating method of coal
mine power system based on multivariate linear regression, which leaded to the problem that evaluation
result was greatly affected by abnormal value problem, ridge regression method was proposed to estimate
user side harmonic emission level and to divide responsibility of harmonic source. The principle of ridge
regression estimation method was analyzed, and system side and user side equivalent circuits were
established. Regression equation was established according to the equivalent circuit, and the regression
coefficient was obtained by the ridge regression operation, and then user side harmonic emission level was
obtained according to the ridge regression calculation result. The simulation results show that compared
with the binary linear regression, the ridge regression estimation method can solve the collinearity problem
more effectively, make accuracy of regression coefficient higher, thus obtaining more accurate harmonic
emission level.

Key words: coal mine power system; harmonic emission level; responsibility division of harmonic

sources; point of common coupling; ridge regression; binary linear regression
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Fig.1 System side and user side equivalent circuits
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Fig. 2 Simulation model of harmonic emission level
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Fig. 3 Sampling waveforms of the 3rd harmonic voltage and

current of PCC

SR BIAEC 1 440 A pT L BHIESE 60 a0 E‘J’;’éﬂ}%%ﬂ
LA, Bt i 24 41 885 X 45 21 o3 i) k47 —Jn sk

101.

G T 7 B ECHE T . 3 YRR U R F A N
23 Vs il 07 B A 20 09 00 3 B A S K7

AV(‘ cont 51 23 V {5 7J(—T|Z AV}) level 7 50 61/0

XT PCC M i e IR I TE H 9 24 4 503
TIngk élﬁljaéz\dﬁ,,n%ﬁnllfl 4 FioR

40
35

>

%30

EN
25

03691215182124 03691215182124
gl A5

() RGM 3 Wikl i Ik

2.5 5.0
20|: \’ i~ “‘\

15()3691215182124 03691215182124

5)’

Zo/Q

(b) Z G50 B BT
B4 Zonde ko fr 25 R

Fig. 4 Analysis results of binary linear regression method
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Fig. 5 Analysis results of ridge regression

estimation method
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%
AR AV level IR 25
AR 50. 61 0
Ikt miE 47.02 6.77
U Tl 5 47.939 5.12

F 1 AT, 2 Fh 7 ik 15 3 B 245 S5 R B AR (5 AR
o423 o T ] VA A 11 7 ik B 25 SR AL oo bk
[l 5 7 gk B SR 08 [0l U5 AR e — o0 0] 05 6 5 T fig e 4t
M, S UG T 5 15 43 B AR 2 0 P
W5 Y KA A7.939% i He 43T 5020, Ui R 40
A0 FE P A0 0 7 ) 0 B AT R

3 &5iF

A 3 W 0 U AV T 3 B O R e | LR A
TR K SCBL T R ) R BRI B IR AT
5y, UrESREY] 5 Zuh Ak mIH A AR L 1
YA 307 32 AT LA S AT A ik o M 2k P ] A A ]
USRS S 4=k -2 ) 1B RN IR R T )R 4 s
SFOKF ol ad R R o 38 I BT AT L T L] S AR A
A 7 R P 22 18] A4 R £ . ol O R RE R 21 25

2 2 3 i ( References) :

1] X035 22 R .m0 18 8% B ) 2R 42 19 52 i B v 21
Jr k(I SR 2015, 34 () 1) :125-128.

(2] ARG BIFHIS, AT, S5 68 0T 2o e Ak =0
T B AR A LT B R4 R, 2013, 37 (1)
3110-3117.

HUA Huichun, JTIA Xiufang, CAO Dongsheng, et al.
Harmonic contribution estimation under power quality

format [ J .
Technology,2013,37(11):3110-3117.

3] Fimak. e, sk a5 30, 4. 29 WU P g D 53
A9 1Y = 4y B 1], L J) A 3 ki %, 2012,
32(12) :38-42.

XU Jiazhu, PANG Lizhong, ZHANG Zhiwen, et al.

data interchange Power System

Quantitative analysis for harmonic responsibility
proration among multiple harmonic sources [ ] ].
Electric Power Automation Equipment,2012,32(12) ;
38-42.

[47  XVBEHE. 2238 U5 0t AT 4> 7 77 v AR 58 [ D, {758 . 4
b gy ReE, 2016.



2018 4% 10 H BRE T BN ARG R TR S> T R © 65 .
(5] Mg, &, 250, 200 ny £ 5 2 vk K H Ak 3 ZHOU Xiaoyu, YAN Xuefeng, QIAN Feng. Nonlinear

[8]

Ik P E A5, 2012.29(4) :620-624.

AR AR WS WS B WA YR LT ] &
H 5P H,2015(22) . 71-74,

My B — i P AR, 4L B T SCUA TR U i 3 35 FHL
Yoo 5 O AL Rk LT ] i gy 22 i, 2012, 27 (2)
99-102.

YANG Jing, YANG Yixiong, XU Huanhuan, et al.
The harmonic impedance analysis and assessment
method based on the generalized ridge regression[J].
Journal of Electric Power,2012,27(2):99-102.

SRS B W R R T AR I R R Y A M U
VA7 3 B s B FELT . R GE 05 H 24l 2006, 18(10)
2738-2741.

[9]

(10]

ridge regression modeling method based on radial
basis function and its simulation research[ ] ]. Journal
of System Simulation,2006,18(10) :2738-2741.

Cor, BBV BT MATLAB # i [8] 15 43 b7 F2 5
ixi‘f&/ﬁ: MO E 7 TREREARRZEZR A AR
J&),2001,20(6) :838-839.

ZENG Fanhui, LYU Weiji. Program design and the
use of ridge regression based on MATLAB[]].
Journal of Liaoning Technical University ( Natural
Science Edition) ,2001,20(6) :838-839.

. U4 [ 05 43 A7 A A ke 2 i M 2 R o g 2 R 1
AT GE3t 5 8L 5E,2004(3) : 14-15.



