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Interharmonic in AC/DC Hybrid Transmission System
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ABSTRACT: In view of the fact that, in AC/DC hybrid
transmission system, most studies on interharmonic are focused
on the detection but lack of its generation mechanism and
applied modeling. In this paper the performance of
interharmonic in AC/DC hybrid transmission system has been
studied by using the modulation theory under three different
conditions: normal operation, low frequency oscillation and
containing distorted supply sources. At the same time, the
generation mechanism and the interaction process of
interharmonic in AC and DC networks are analyzed, and a
mathematic model about the interharmonics generated in AC
and DC side is created. A simulation case for a typical AC/DC
hybrid transmission system in steady state is given in the paper.
And the comparisons are made with the calculated results,
which demonstrate that the proposed analysis model is valid
and accurate and provides a theoretical basis for the

interharmonic measurement and suppression.
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Fig. 1 AC/DC hybrid transmission system model
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Fig. 2 Equivalent circuits for 6-pulse HVDC system
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distorted supply sources

REZ JERLEN:S JERAL AN AT HLR

1EIEAT (6kt1) ot (6k+1) o+ 2oty

3 RESH

HBGAE R 3BT I IE AR, AR SCR FH SCHR[ ]
(RS R SRRSO 12 Ikt B I A vl R 4k 1)
(RESHS TR 1A, JET Matlab/Simulink 4K £
WEEF, KA BTN 8 AF B AT 3 AR
PiELsEss, s g —H 10s, M 0.6 sTF4H, 5
AR 18] K B SRAEFFT 0 #Ts [FII, g5 A hSpLRE
¥, REARSC B4 TR e 7= A I B e R g A T U B
SR HG VH B 2 R 2085 AT BT LU

(1D 51 AMFESERRAM 2 MER AL
BIRAR Sy 50 Hz, AR5 KA FFT i s i 1) v (1)
KNG T FAMZ AL B BRI s ooy
Mr & Fansk 3 s

(2) 55 2 AMTESER R HR T B R %
RAARSR S 0, RO AZ R RS E N
49Hz, WM S1Hz, [FIFESHT IR B 5 (2
FEXI I S0 Hz I 0 & dit)s 2 M ELSERG ke
HLRA R BRALDIRES, L P& Wik 4 s

(3) 5 3 MITESER 2 NI R GANHR AR A
50 Hz, iRl p) i s 20 HzR )ik,
WRAE AR 10%, (i ELas R A RN S,



122 S R <E 1 R R = SO 4

08 4

%3 BEEARFETRKEESITIAERS B IR LR
Tab. 3 Results comparison of interharmonic under
normal condition with ideal supply sources

kNS 7 WA T 27 N E R N LT 7 Lt S RN L

Mz RS R % WEHE Y% W 2%
i i W i s W P

2 0.02 0.10 12.00 13.37 0.08 0.09
24 0.25 0.39 0.29 0.33 0.10 0.18
48 0.07 0.09 0.04 0.09 7.06 7.49
72 0.11 0.19 0.14 0.19 0.19 0.27
96 0.04 0.06 0.10 0.23 0.09 0.11
120 0.00 0.02 0.02 0.04 0.17 0.19
168 0.01 0.03 0.02 0.02 0.07 0.09
216 0.00 0.01 0.01 0.01 0.15 0.15
240 0.01 0.01 0.04 0.04 0.07 0.09
276 0.00 0.01 0.00 0.00 0.02 0.03
324 0.28 0.32 0.09 0.14 0.03 0.03
574 0.01 0.03 0.01 0.03 0.06 0.07
674 0.01 0.01 0.01 0.00 0.08 0.11
1176 0.01 0.01 0.00 0.00 0.02 0.06
1224 0.01 0.02 0.00 0.01 0.03 0.04

MR 3 PR Y, HASCTHE S A B
SR TR 5 AT LA R AT 15, AU I
RSP AEIE BT, JfF AR A2
ARG T I TRIE I R S5 AT A A BLAAIR,  in HLE a5
FE RS G RAEZE W s T FET AF M 240
ARSI, S IR 2, BLASR 1AM
50 TP R AL O ) ELIAT L s L LR M ST R U R A A D
S )R A o

&4 BEEIRT RFERIRS I RIED S BIEK iR

Tab. 4 Results comparison of interharmonic under
low-frequency oscillation
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