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Analysis of the effect of phase-locked loop on input admittance of

converter station in flexible DC transmission system
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Abstract: The accuracy of the impedance model of the converter station directly affects the small interference stability
analysis of the flexible DC transmission system. However, the more accurate the model, the higher the order, which
increases the complexity of the analysis. To analyze the influence of the phase-locked loop on the impedance charac-
teristics of the converter station, we firstly establish the admittance matrix of the AC side of the converter station un-
der the two conditions of d-q coordinates with and without consideration of the phase-locked loop, and then establish
the same order and mirror admittance of the converter station at the static coordinates. By comparing and not consid-
ering the input admittance of the phase-locked loop, it is concluded that the influence of the phase-locked loop on the
input admittance value is directly related to the cut-off frequency of the phase-locked loop transfer function. Finally,
the simulation model is established in PSCAD software. We use the signal injection method to obtain the homologous
and mirror admittance of the converter station to verify the correctness of the theoretical analysis.
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Figure 1 Double-ended flexible DC transmission system
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Figure 2 Simplified model of rectifier station ‘
ARG H IR RME 3 iR, PCC, MK uy Pu [

5 o WEyJe R 0, UM P o B w15 209 A A
H O RN 0=0,,9R7GE HMKBNN .0, 50
FEFEIRZE Ay o PRI, DLBTAH R4 o JEHERY d-q
AR AR P HL H R DA HL R R SR BEUE Y d-g AR BRI L s
RN

ul, =e iy (D
K & LAR o M RIR DU 2% Hh ok 5 0 1 g
T s bR R PR s N AR o MR RO DL M
JE Ry FEE O T 2 Al b R N R

B3 A%bd L
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Figure 4 Rectifier station control loop
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Figure 5 Block diagram of PLL control
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Figure 6 Admittance under f .1 =16.6 Hz

Figure 7 Admittance under f .3 =58.3 Hz
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