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(A Study on the Analysis and Application of Neutral Line Zeto Sequence Currents
Reduction Device in Commercial Facility Loads)
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Abstract

With the proliferation of nonlinear loads such as commercial facilities in all of modem society high neutral
harmonic currents have been observed. High neutral currents in three-phase four-wire distribution systems can
cause lots of harmonic problems. The most common solution of neutral harmonic currents reduction is a zero
phase sequence filter using zig-zag transformer. This paper analyzes a commercially available neutral line zero
sequence currents reduction device and applies the equipment to commercial office loads for eliminating
harmonics. Experimental results are compared numerically and graphically with simulation results through the
use of MATLAB.
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Fig. 1. Zero sequence current filter scheme

A adl 14 AL FE2 H4l cof 61 AMdl
dZHo] A, A bef 3W dHe AP 24 A
Aol AZH Stk B cof 59 XS 49 AA
of 2= e Fxolth

olfl TR A A AL Aoz F W
A A AT, A bR FHE A)Hog o
WA st 2 O WA BAe Aries
AN WA A3 Agslo] Qv Ywroz Z+ @
AL 2L AdFE 7.

WL AT AL A 712 4E A BAA
o2 o3 + vk

Va=Va=V, swt+ V gs3wt+ V zSwt+ -

Va=Va=Vs(wt=120 )+ V 53wt —120 °)
+ Vs s5(wt—120 ")+ -

Va=Vag=Vus(wt+120 )+ V 553(wt+120 )
+ Vs s5(wt+120 ")+

o9 - MNAEIY=RT 18R NS, 2004d 99

CEE UL ]

71X Vai, Vi, Ve 34 134 A 2ol ,
Ve, Vi, Vs 2312 B4 AY-E Hebit) Vigoll
A Vo 7123}e] Age] mr]o|x, FHal 12 7|18
g HAFHT,

z} o] AL the o] A =t
Van= VAl_ VB4

=V3V ys(wt+30 " )+0+V3V xs(wt—30 ")+
Ven=Vg—Vg ‘

= V3V us{wt—90 ") +0+V3V ,s5(wt—150 ")+
V= Vcs“ VAZ

= V3V s(wt+150 ") +0+V3V os5(wt+90 ") +--

Holl Aol & 4 ol B4 AGL o]
AAL. & F3llA 2AHE 94 AFE Uy
o gk ol2xoz WEE 9N dFguAvt
gol He A% & 48e 34 9ok

BTEL AYE AT R dt ZH=A &9
o B, IEL HE FAo] HA & Relok. F
Y AL A Hol LGS )L
Bejo] FEA A=A & 18 G4 2F Az
A9 da2EE 3 Uk A°E A9 o
BE,ATE AR AR A AN 938 Z
zk Yehdid,

E 1. G4 dF A=A Yn2lE
Table 1. Zero sequence currents filter algorithm

~ Phase A B C
Sequenc
Zero A°-C° | BP-A° | C°-PB°
Positive | A*+C" | B*+AY | cT+B”
Negative | A +C | B+ A | C + B
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Table 2. Relationship between Harmonics and
Sequence components

Sequence .
Harmonics order
components
Positive 1, 4, 7, 10, 13, 16, 19, ---
Negative 2,5, 8 11, 14, 17, 20, ---
Zero 3,69 12, 15, 18 21, ---
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Fig. 2. Circuit diagram of MATLAB Simulation
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