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ABSTRACT

AC harmonic filters connected to the terminals
of HVDC schemes fulfill two primary functions:
to compensate for part or all of the reactive
power absorbed by the converter, and to limit to
an acceptable level the voltage distortion caused
by the converter harmonics. this paper makes a
direct comparison between tuned filters and
damped filters, each designed for a long HVDC
transmission scheme. It is hoped that by
comparing the two approaches a syudy to
determine the suitability of filter types to AC
systems can be promoted.

1. A4 &

dedoz AYATN AP dBe go
e PAZ okl + Ut

1) AHAFAA x5 AA
2) AGATA FRAHTH
3) AGAETS A=AeNA A=

HVDC 74| ev'del ddse] gl AC 2z B
£ A 7B F8 715% #4 shed, A WA A

o o3 F4E FaAEY RE e AAES BAYSIE
A F AR g nzxue o3 op7|HE MY 9
T FE€ 7hs ¥ APz AFAIE Aotk MHd
FagdA FRsE AGHS} AHANEHE FAHD 9
oupz | HHE £33 AWE ac BANA AE3} A4
A BHste] ¥ S Z2F ste=d Fogd 9Es @
o Al MAZ AHAETY F=AHAN dEEE T

Al7)= Hetolt),
+ 47 #5EHY 2 Y damped HE Apo]of

A ARA HRE skl o, A=A A
= T 129 AU er F FRo I
o] 452 vla AES HFHor A7HRE A
AEAA 7122 =

Ztzk2 21 HVDC A% SCHEMES 913 HA=Ux,
EZ F 7 H2S B e=N AC Al2Hd o
Iy el AHdS 2Aske A8 stk

£ =89 97 ¥4< EMIDC Z2a$ o838y
A HAE Algdoldes s AF =
ol +44¥ CIGRE E&Z o] &3t}

2. CIGRE HVDC MODEL SCHEME

2.1 CIGRE HVDC Schme Parameter & H &2

a9 12 HVDCe 92 AC AlsS B9 F3 9l
. B =%dA4 HESE HVDC Az"e +=34d
CIGRE Edolsf HVDC A|2#loA Agsles #o7]9)
T2 gEvgE 25 CIGRE 223 o 19 19
A B upe} o] HVDC Al2®l& £3Fo] 1000MW,
500KV, 12 pulse AYEE 71K 3 &=(Monopole
system)S Ze A|l2do|n, AT F UAWH 9

SCRZ 2.5 o]t}

1000MW
500KV

Rectifier Inverter

12 Puise
50Hz

230KV

8 1 CIGRE Z24of 7|¥ts & HIC AlS2E
Fig. 1 HVDC Mode!l Based on CIGRE MODEL

o)

CIGRE 29X FFdHR AMEH

rir

{1
BN
i<}
o

ST 5
o} damped BEIE HAste] AN oz TEAEl
el M Pda nxs AguAe T FRe 9

Bel Aes vl AESA

- 3738 -



3. ZE A « 74

31 SxZUE 9| #2u[8 47

Ed nzaE 9 FY¥ "o vLe 17 1944
qu;}_ ol el Alo|ZE TYEA Hi, &
A =ZA7AA 7+ A "o
Axe 2L vlge F 74X 849 EFd 2=

ol & 7HAE Abolze] Wl Zolm, tE & A
£ Ao]=d| uhuldsh= Zo|th
K= AS+ BS' )

K = H]-&(k$)
S = Alo]Z(Mvar)
AB = 4 (&$/Mvar and k$ - Mvar, z}+2})

J? Vi
- hf hf
PrC_ thC'—{— h IC' S+ hS (2)

C = capacitance (F)
= 2n x 7|&F g5
Vi = 718 A kV)
I = h&a}59] 123 AF (KA)
S = AHAEH Y &F (Mvar)

AHE 9] BAL 7Eel uzge FEAZH ol &
AbsHAl o] &gt}

_S . Vi
Br=17+t 13 3)

Ao 882 FAgL AHY| F HES Atstd

KZR'CUC+PTLUL (4)

z}zt A A E e} A9 E 9 889 Ucs Uy, 223 (3)
ZHE P P FES WY

= S(Uc+%)+M(UC+ Ur)

= AS+ BS! (5)

o &% HEAST dK/ASS 00] ZolA|=R
os) & + Aot

AR _ 4 po-2_ (6)
To=A—BS 0

Sllnin = (%)1/2 N

a3 SO #Fe HAHBoR FoRe H|§ 2d o
pkiasy

Knin = 2 vV AB (8)
100 T T T
Toul\h
Minimum
© 80 \ —
2 \
= \ P
Fod \ -
= A% —
.§_ 60 A o
L] \ //
= > -
2 k= Harmonic > =
e component i Fundamental
s B/S ,A\\ component, AS
3 ,/’ S g
Q 20 - = ===
-
-
-
-
0 kLZ 1 1 1
0 5 10 15 20

Size of filter, M var/phase
O3 2 128A At{E{of| cist 5k} D=af Zef 37(of cfst
Lefol ot
Fig. 2 Cost of filter versus its size, illustrated for
fifth-harmonic filter for 12-pulse converter
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Fig. 5 Simulation results of a 1-phase fault to ground
at transient
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