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Table 2 Restrictions of harmonic current
mainly origins from user side

B, W2 o
Z, Z,
A JEpE [180°,270°)
Bk 1k [180°,225°]
bk bk (90°,225°]
Fot B [180°,225°]

23 FIEKREBEREEREIREMPLAREH
DR A5 3 2 IR I R UK IR R SR Y 2R AR A

HX(5) 5K (6)1EETH.
EE2 =12, \Z(,\Z('kl—z—l |+

ZlmcUpcu‘Zc‘ {%COS(QD—GS)‘FCOS(gD_ec) (9)

# 3 (9) S AN KT 0 o, W E2> E2,
B 26 I LR VR A R GE N DA I BELA M 5T A [
FARFETHE LT 4 Fg bl

a. R Gu A FE 0 e BELAT 1 5 [R) o JE | |
6, F1 6, B T [45°,90° ], #H A 2% @ 1 T [0°,90°) IX.
B, 5 7% cos(@—6.)>0 H. cos(¢-6.)>01H 1/k>~1<0,
P TE ik B 4518

R 4% 5% A IR 2 1% 0, 7E X (10) &% F L E?
WU /IME B2, W30, e (1) F T B2 U KRAE

E? o HEH RN B2 > B TS RIS
90° 0°,67.5°
0;{ pel ) (10)
45° ¢e[67.5°,90°)

Q%%°¢d¢ﬁﬁ% an
45° ©e[67.5°,90°)
A ()KRT 0,44610) . (11), T 15 2 4L &

Je BRI A

N

I.|

c ‘

cos(@—-90°) > 20 0e[0°,67.5°)

.17 (12)
cos(p—45°) > e [67.5°,90°)

20,

b. R GEAMFT A PR i B R R 254 R g,
10, IHE[—45°,00], F2 I8 HL R U5 R R Ge Ml i 24
HUEMIAZE o (LT (-90°,-22.5°] X [A] FLif 22X (13)
T 7 BN 24 o 25 1
be| Z.]
20,

. FRGEAMIR I BE B 1 S5 A B R P Sk 25
B g, 1 F[45°,90°],6, 11 T [-45°,0°], HAHA 2 ¢
I F[0°,45° 1 X 0], 515 6, 2~ 90° B} | E2 B E2,.;0.
H—45° B E2HUE?,. A (9) KT 0 "I 15 Bk
Ja A R A= (14) s

cos(go+45°)>lg}‘]72"‘ (14)

d. F G0N BE BT T A 2 1 R P A Ay Jk
£ BP9, 7F [-45°,0° 7,6, 75 [45°,90° ], F il I HL 3t
KGR RGN LA RAR A 25 o A T [0°,45° ] X [A]
FL A8 (15) FrR B I 29 g 44

cos(@—-90°)> 715}‘]&‘ (15)

AT b SCRY A M RN A T R U R T O R
2500 0 24 3% B0 2% 4 v A R 3RS D RH T A
{HL, ACAE FH P 3R 30t 0 s 58 /INesp | ] DAAS 31 458 G 1)
BEBT AT T H 25 SR 0000 PR AR SCASURI AR 26 5 154

(13)

cos Q>



146) € 0 & & it %

E3RE

TP A0 D BEL A 0 R 087 7 2l B
S HP ARG T R IO £4) R 8 2 38 R S TOU g
IGRT LA 8 I v R R SR RO AR A SOk
[14-15,23 PRI AR 3 i e B BT F R ik
T 5 B4 3 0% R R R IS A AR A 22 oo T AL IX ) 4 B
S, ELFH P O30 0 30k sh A /N B | AT L Ak A
FH PO 38 0 B BTASEARL ] st SRy R ol AR SC T 6k 7 i
FH A 87 B 5 A5 AR SCOR F SCHR (1577 3 %6 3
W BRPT A BESEA T
zi BT MRAEIE 1 BER (92 5% 7 18] W45 Fl
RELPT I I3 4324, A5 381 5 RS U8 Hh S0 D0 5 Ry 28 8 M ) [XC [
RS IR 3 s,
®3 EWHBRRENREMOARE S

Table 3 Restrictions of harmonic current mainly
origins from system side
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Fig.5 Measured data of 3rd harmonic
voltage and current
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Identification method for main source of harmonic current based on

boundary restriction
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Abstract: Since the source of harmonic current flowing through the transmission line is difficult to
distinguish,an identification method for main source of harmonic current at the PCC(Point of Common Coup-
ling) is proposed based on boundary restriction. On the basis of Norton equivalent circuit of harmonic, it
is deduced that the harmonic active power direction method is completely correct and effective in a
certain range. According to the harmonic voltage and current information measured at PCC,various
essential properties of harmonic impedance at both system and user sides are discussed by basic circuit
principles,strict inequality restrictions and basic rules of harmonic current index,which deduces that,the
situation that harmonic current mainly origins from user side can be directly identified by the phase angle
difference between harmonic voltage and current,while the situation of the system side can be identified
by the combination of the phase angle difference and simple impedance conditions. The correctness and
effectiveness of the proposed method are verified by measurement data of several practical engineering
scenarios.

Key words: boundary restriction; power direction method; main source of harmonic current; identification
method



