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An harmonic impedance scanning method of HVDC based on a test signal method
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Abstract: Harmonic impedance scanning is an important means of harmonic resonance analysis and AC or DC filter
design in HVDC. In this paper, the circuit superposition theorem is used to explain the test signal method which is suitable
for HYDC harmonic impedance scanning. Based on the basic principle of the test signal method and how it has
progressed in HVDC application research, a method of selecting harmonic source amplitude and an improved scanning
method for reducing the influence of the initial phase of the harmonic source are proposed. Finally, taking the CIGRE first
benchmark model as an example, the influence of harmonic source amplitude and initial phase on harmonic impedance
scanning is quantitatively and qualitatively analyzed on a PSCAD/EMTDC simulation platform to verify that the
proposed method can be used to further improve the reliability of harmonic impedance scanning results of HVDC, and
provide a reference for actual HVDC project design.

This work is supported by the Science and Technology Project of China Southern Power Grid (No.
CGYKJIXM20180485) and Sichuan Science and Technology Plan (No. 2019YJ0631).
Key words: high voltage direct current; harmonic impedance scanning; test signal method; amplitude of harmonic source;
initial phase of harmonic source

0 35

e I EL YU FE R O B . R R (e
AL S, Ak P A A0k K 7 B P ) T B,
BUA (L2 R e Ao AR e s B PE 3 B AR
G EREAR, Hijias oA KERHEEE, &%

HEWB: &7 & M3 AH407 B % 8h (CGYKJIXM20180485) ;
v )1 g A4 XI5 B 8 (2019YJ0631)

P B — 52 B A IR B ] s, HA g
Peas it BUEIR R GUs T T A e 5K Hi A S
Wk, HEIIRLERAGERAREZ. 55,
B DR REIR 2 e B AR A R, T RES 5
RAZEUARGUHT IS BOER 7], A BB IR ]
RR R TRk SR D)1 ST 28 L R G 1 AR
i, HVDC ARG FHGTRERT T, Rl 21
Tk 7C EL I It o S U O B EL AL 00 2R 9 (0 R BT
PRI, g v e i (52 M2 T 7 A B R 014,



yE At
%‘t =R &

g FETIRRAES SRR HVDC 3 BHAL 3 7 R 5T - 169 -

H Al FHTHie HVDC RGBT i 7
15 B A B PR BV E A PR AE 5 1R (IR ME
SRR, BUERE), SEEPURET X N
HVDC SE BH T A5 Y RN 450 7 s S5 (B PH s R [s-141
HVDC SE BH P R L T HERR S RS, T8 M
B EXI A S B f A AR AT, &
F/NLEN R s S A BT Is] . i o SR (E P ARz
e ST Mo A FEFR AR, A5 18 32 S AL T
2. ZESEmEHR SR, RIS R 55
W &5 SR 22 R IS-200 LI 3y B A5 51k
TR T B RG] A8 B IRAS TR 4 5
LR = EA, B3R Ess . Bl o 4
BON— o &R AELR M FE BTN 252024, W
R, BT A S B AR R . R, IR
5% H AT T B i Al I T R aE
I TREITE, WAE &SRR &SP AL i —
IR Bl Bh A i T B (20 22:26] , (HE:,  IIAUE ks
IR AR 2 A RRER R, EERIERHAA
5] ATV YRR S B 77 1R v Re A H ZE R 1
j:)f—l‘J,fE[ZO-Zl, 27-28] R

AR P s S e B T iE BT HVDC
W PTG 57k TG SiREA
JR 3 K HAE HYDC N FT R kR, $2H A
FIERLHT HVDC 1E BT B E PR R R %
FEJT1EAN ek /N VI YR AR A7 52 i PR Xk A 4 T
¥ %5, UL CIGRE First Benchmark ££# A5, 78
PSCAD/EMTDC fjj 51 & & B e 4 11
PEIRMRAE S VPR ATAE AL XS 3 BT A 52,
PLISUE B3 B 1 5 kvl Tt — 2P 4R = HVDC 1%
BB S R m S, ysbr B i TR
A& IR T AT 2% .

1 ETMAESE8 HVDC Binidfa[RIE

1.1 HVDC ARGt xFEME MRS

BRI HiSEArs= - 1A
s BT USHASR B ETR, Zo NRIAG DL, Z,
A TRPEBE BB, Z, MG N 175 i
RGP, NI RGBT AT IR BE N 28 FH
PiiIZEE . RAMAR(E S5 A H HVDC &
GRS E BT, GG DA BH R 201,

(1) B BT ML 2, AN AR R ]
BN BAPUE . ESPRN A, AR
JE 8 S A R R — AR, RIS 1A S
M BAFUE MR 2R AS MBS, W 1 AR

(2) #eii A HIm I Z,, « AP
R E=PANGRES ik R AR

) HIMARGIHIT Z,, : M-k LA R 7]
ELL N 25 1) SR FHT .

(4) BV FBEHYT Z, . BV R0 BB BT,
BT Z et

R Z,,. FH Z, AT 2 Hi R G PR IR 7
BT SCUPEDE w1 5E TAEM AL . [FIRE, SR
Zoie ~ Ly AT EHULIEI K USROS IR T ELLIE
WA ETHEE TAE I AL Al

z, Z e Z comtc Zy
< o> <«

|

|

|

|

Zs |
|

[ e £y |
|

|

|

|

1 ERBRER. ERFEENRE
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Fig. 2 Equivalent circuit of converter AC side system
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Fig. 3 Equivalent circuit of converter DC side system
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Fig. 4 Schematic diagram of influence of harmonic source
on operation point of nonlinear system
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