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0 AR REE:

$25%

SBURALY vy N I P - E I M '
MR ER p B L TE g, r B DA E R, R R
{RAE AR R p,g,r Bl o PRI, = AHH B A
Yoy RAE p i b, g, r B E MRS TC T 40 1, 2
P 2T FEL IR BRI FL 3 i i A

25 LRTIR AT LISRASAE p —q —r AR R T By HLIR
Fib L= (3) o, R R IR AWK (4) s

Duu ua uﬁ D
BI’ l:l EO _uuBouﬁ aBo « BD l:l
- O 1 0
q OJ u’aﬁ aB (= (3)
0wy, O
O, O O w,l, ugu, U0, O
DLO(B - _7|:|
l:l uuﬁ uaﬁ |:|
Duo U, uB I:l
3,0 Do _Yasolls Uapolhe OO, B%‘”ﬂ"g
%’q D:u 0 uaﬁ ocB DB" 0 ( )
Ou, O 0 uu, sl DEu DDO
He " H
aff a,B
Favas! uuB=A/ui+ué;uaBU=\/u§+uz+ui o

1.2 p-q-r ZETEREIIERE X

TEp —q —r AFRFR T a8 SCH: AL R L 3t 1Y) ik s
Wi, BENA D)3 p e SCAy L H [ s AR H, T i
E"Jﬁi /\’ﬁuﬁ(5>ﬁj?/j—\‘o 9¢HT%EJ§J$‘]EX)@EE
1o TR 3 I P ) i AR, 40K (6) B, H R
J5 o] EAE A T e )

p=u,, i, =ui, (5)
00 o

q=u =H-wiH (6)
O uLD

8 (6) WT LI - (9 3 i, 5 q fi B/
BRI TC TR g, AR5 q B B A HLA i, 5 r Bl B
WEIS T I EN A g, A5 O T 7 (R UL, KA Dy &
IR A, =X (7) Ir o

>3 8
q Dz D_u’pl.r D (7)
g, O U w,i, U

HI A DA TC T By g SR LUE Y, D3R5
PR A S p—q - r BFRFR T 25 E AR
A3 BRI PR oy AR LR 2P b Sy PR SE
AR AMEE3 AN Bk DR o i3 AL o i L R
U5l o 0 HL, A BRI 2 A g S
A5 B RGE A E L7 AR H B L7
IREXER T a -b - B R F I E ER M
FFRE ,p — q —r AFRZ T I BRIRALZE D) 508 SO
K (8) 7R 4EFF T PFRAy4H

S=lu,, || x || i, | =

wdul+ul o Ji i+l =

2. 2 2 2 _
+ul iy +ig+i, =

pqr

2 2
u, +”,3

2 2 2.
u, +u, +u;

P4+ (8)

1.3 p—q-r &MER T INF0E R AME
B2 Jgp —q-r Hebn T2 A U AT
APOL - A B LR EEORIRT o Bl BRI

A
i=—i,tan6, % .
b

B 2p-q-r iR RETHERRIMZREE
Fig.2 The principle of neutral line current

compensation in p — ¢ —r coordinates
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Fig.3 Single-phase harmonic current
and neutral line current
500 =
N -
I / L r\\/ﬁx VAN,
-500 !
0 0.02 0.04 0.06 0.08 0.10

t/s
(a) =AMEFESM

SAVAVATAVAY

—500
0 0.02 0.04 0.06 0.08 0.10
t/s
(b) a MIH L
500
<
\: _J-'/P‘ \_,,f"'r \\_/f\ hmﬁ\
0 0.02 0.04 0.0 0.0: 0.10
t/s
(¢) b AHHHEJ
500 o
!"xf \ ’n\/\vf f
A b
0.02 0.04 0.0 0.0 0.10
t/s
(d) c MK
4 ZREKRPLEBIRE
Fig.4 The currents after eliminating
neutral line current
500
< -ﬁ'\ N \'u *'f\'\_/f\ ¥,
—500
0.02 0.0 0.06 0.08 0.10
L/b
(a) a AHHLIE
o NS \/\/m
500 -
0 0.02 0.04 0.0 0.0 0.10
t/s
(b) b HHL
500 -
< o B \\_f-"f\k J'/_\_/ﬁ sl
-500
0 0.02 0.04 0.06 0.08 0.10
t/s

(¢) c AL
B 5 iR iME I SRR R
Fig.5 The currents after harmonic compensation
- 200 ¢
o Ay i fedy *‘.’ iy 'W* i,
-200

0 0.02 0.04  0.06 008 0.10

t/s
(a) a MHHLJE
400 =
- f
N0 | A AU A e A
=400 2 : : :
0 0.02 0.04 0.06 0.08 0.10
t/s
(b) b ML

200 =
My , |

f—: 0y LARERARA AN RA LA A

"-200 : : .

0 0.02 0.04 0.06 0.08 0.10
t/s

(¢) c MM
E 6 EHMEERER

Fig.6 The harmonic compensation currents
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Three-phase four-wire system harmonic detection by p — g — r method
GONG Xin, JIANG Yun-feng,ZHANG Qiang,ZHONG Wen-hui
(School of Electrical Engineering, Wuhan University , Wuhan 430072 , China)
Abstract; The p — ¢ — r method is introduced , which is applied in three-phase four-wire system to detect

harmonics. Its effect on eliminating neutral current is researched in detail. It is suggested to apply prefil-

ter for removing the harmonic components when the compensation is incomplete because of system voltage

distortion. The simulative results show that the proposed method compensates the harmonic currents com-

pletely and eliminates the effects of voltage distortion.

Key words: p — ¢ —r method; harmonic detection; three-phase four-wire
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