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Effect evaluation of high order harmonic control device in low voltage power supply
system of traction substation

WANG Xiaokun
( China Railway Constrution electrification Bureau Group Co., Ltd., Chengdu 610000, China )

Abstract: When the traction network voltage is selected locally as the power source of low-voltage 380 V system
in the traction substation, the high-order harmonics of the traction network voltage will penetrate to the low-voltage
power supply system through the substation transformer. In order to suppress the high-order harmonic component
of three-phase voltage and improve the power quality of three-phase voltage, a wave-trap high-pass filter is installed
in a substation. Based on the measured data, the total harmonic distortion and the A-th harmonic ratio are used to
analyze the harmonics before and after the filter is put into operation. The analysis results show that the wave-trap
high-pass filter can effectively suppress the high-order harmonic components, so that the total harmonic distortion
and the A-th harmonic ratio of the three-phase voltage meet the requirements of the national standard, and the

harmonic control effect is achieved.
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Fig. 1 The topology of the high-medium-low power distribution

system in electrified railway

Pl 1rfr, HPF SSH B 25 8% C R B A LI
W6, SRJG TS5 L PH a5 R, A AL B, HPFRY I BH.
X, @)X (@
X, (0)+X . (0) °
__doh g
1-o’LC, °

B (1) ", &FEAEMHBRIL. B
HEH, BEE oM, 1-0,L,C,=0,
Ze(w)— o, ALAKHHPFRIFERARA, o THH
i, XA AT A, HA B, Bl
BolIHK, Z(w)E RN, 72T 23R
U, AmiEscamig it TiE e, BA
P, H PR UM R R dh 2 A B 2 R

HPF 2y & iR 1 o A e 42 1 1 Jic ol 8% 22, if
R R T LS 2 E P A e 2% 1 S Akl b b AR
T B, R B R R /D J G AT T 7K 52 1 T ) FL
F, RBEABIE A E /Y,

2 JEMERAETDNR A%
2.1 JEERAE
HPF 5 776 PR A% W T AR ' & Se 1Y = AH L &

Z ()=
(1)

2020128 - TU TR - @i hd | 15



ARt |

Engineering Design

FHLBL
+oo
S 10"
=
=
10° L 1 1 1 1
50 500 1 000 1500 2 000 2500
#i%/Hz
(/.
90 AL
< 45
& oH
o
451
—90 1 1 1 1
50 500 1000 1500 2 000 2500
Bi2R /Hz

B2 PER 8RR AR R ST i 2k R
Fig. 2 The impedance-frequency curve of the HPF
T g, B o e 1 D X A HL R BT R (] i
160 M1 o A SCIE B G T8 R A2 . (Total
Harmonic Distortion, THD) FlHL & H & F =
(Harmonic Ratio, HR) PA~-$gbr*#c AHPF R
JE L RE R AT PR
(1) WSR2 THD,
HEL s G T 6 e 7 =3 B Ay o 400 1 2 O f s
Bk & B R E 5 A P o &0 7 AR E 2 L
(HEs#ER) , WEXWT

S,y
THD =—; 2)

X, UAFRRIEW B THD,BEGS S ML K
MR A/, HERFREGB/T 14549—1993 (L RE
JiUE oy F L B ISR AU E , AT E380 V
ARG RIE A 5%

(2) Fhk iGN B & A 3FHRU,

SRR 5 VR R A SR B A P 22 O L
WO R S IR IS I 4y B 5 I ARE 5 A o =
PR E 2z (HE s 8EER) , RS

HRUh=ﬂ (3)
U

Ao, HRU, GBS S W i o 45 k15 Dk 4 = ) 40
AL, R EZEATR AT, BE SR I T
M AE . HRPEFRMEGB/T 14549—1993 ( HLRE R
A HBMIERY PE, BHRIKE3IS0 VA
GEh R R B R & A RREH2% s Ak
TP & A R R E 4%,

76 | @ bl - T TR - 20205 55395551288

22 WA E

x4 T HPFRY 328 5148 i B (e R e b 47
ML, MK R H Fluke 43568 5T & 2 #r (LA
BonRiE, RAERIERTTA, BIaicxkmba
3s, {E% AFIAYE AHPF % 36 B — B 1A 3 47
i, il AL I A R e B

3 KBRS

3.1 HBESEEEERERSH

354 R e AHPF A 420 1o I 48 B A 3 — 4
BRI =M EHE . ATUAER, =AM EEIE
W AR AR, ISR E AR IR i, ORI
[EiRF340 V,

SCOPE HARMONICS
[°_235.13 U] N 043 U]
49.978 HzPuw 3 1:16:21

01707719 16:32:57 133U 50Hz 38 WYE ENS50160

UOLT AMP [CURSOR 4 -
NABC ONOFF .'?" 200M * BACK

B3 KN HPF FEMZHBERE
Fig. 3 Waveforms of the three-phase voltage without HPF

B4k ok $ AHPFIR A 4 5 B9 = A0 f %
THD# i 2, wTLAE M, = AH M 5 KB o i
B THD¥ B T EFrRIES%, & KIERS T
16% , 1% P WA B ™ 8, R PLEE SR 2
S 18 Pk ek BT AR R A BB B TR
380 VAL,

5 4 5t ANHPF A 4 I 8 B B2 A I %10 =
FHER ., mkal W, £ AHPF), —=#EE
BRI, B, MBS E LW & HPF
X v 1 D DB T RIOCR AR R

P 6 4 $ A HPF A5 Z5 i B (1) = 4H fi JE THD
M, HME6W 4, = AHH)EATHD KIE &
TR, RIS A R EFAEE RS %L T, (3%
5 Bink &) 8

TRMNGU LS T T ARIA B AHPFRH



pES

Engineering Design |

12 6
glo 5 i
= <
pa S
E l\ [ l\l. = h
—
z° Ll]‘"”"‘\.,-‘l‘"“]r Hh | =
< pecd b St
4 = A
[ = L
1
15220 15:30 15:40 15:50 16:00 16:10 16:20 16:30 16:40 16:40 16:50 17:00 17:10 17:20
I} ] FF 1]
(a) A# 8
16 7
S
<6
=14 3
S T |
a =
: uﬂm W ﬂ% : J]‘L.HJ‘*" | —
F 1
o o i = | Sy Mu Iy
ﬁ }/L[ m ) o ™ Iw AV 4 hasnd |'.l
= [ ) 2 |
6F——h ” 1
%;u N ] 16:40 16:50 17:00 17:10 17:20
4 i 1
1520 15:30 15:40 15:50 16:00 16:10 16:20 16:30 16:40 i1
fit ] 7
(b) B# S
a
18 g s
16 H
4
2 2
‘i\i 14 N _'L()_ 3 R n
= | 1 .| V]l [ L,
12 ﬁlhn i /
jan) v t ™
E 10 Pﬂ "I! 2 M i
= 8 “-N l I 1
£ Ut 16:40 16:45 16:50 16:55 17:00 17:05 17:10 17:15 17:20 17:25
O 6 o X
A yu’ fist1R]
N 6 380 V i N\ HPF BERE B IE SIS HB T REH ML
15:15 15:20 15:25 15:30 15:3515:40 15:45 ;JS;EJSSS 16:00 16:05 16:10 16:15 16:20 16:25 16:30 16:35 16:40 Fig_ 6 The Voltage THD Qf 380 V with HPF when loaded
() CA#t JEMTHD K E B TR, A, BRICH KT Efx

El4 380 VAUIKRKZN HPF BERKREEDEERERES
#h
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Fig. 5 Waveforms of the three-phase voltage with HPF
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