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APPLICABLE TO FLEXIBLE DIRECT CURRENT

(57) The invention discloses a method for
determining a parameter of a passive impedance adapter
applicable to VSC-HVDC, including the following steps:
S1. obtaining a VSC-HVDC impedance, and obtaining a
VSC-HVDC impedance curve X(ƒ) based on the
VSC-HVDC impedance; S2. estimating an upper limit
value of the main capacitor in the passive impedance
adapter; S3. calculating an adapter parameter curve
Xadapter(ƒ); S4. determining a value of the main capacitor
and varying a value of the main resistor until min[X(/)-
Xadapter(ƒ)] is maximized; determining whether min[X(ƒ)-
Xadapter(ƒ)]>k holds; S5. If min[X(/)- Xadapter(ƒ)]>k does
not hold, increasing the value of the main capacitor and
performing steps S2-S4 until min[X(ƒ)-Xadapter(ƒ)]>k

holds when the value of the main capacitor is within the
range of the value of the main capacitor, storing the
parameters in an available parameter set; S6. reducing
the value of the main capacitor, and storing the
parameters when min[X(/)- Xadapter(ƒ)]>k holds in the
available parameter set; S7. selecting the available
parameters from the available parameter set. The
invention can realize the determination of the parameter
of the passive impedance adapter, so that the positive
impedance characteristic can be realized in the full
frequency band of interest, and the risk of harmonic
resonance is completely eliminated.
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Description

FIELD OF THE INVENTION

[0001] The present disclosure relates to the field of
VSC-HVDC system optimization, in particular, to a meth-
od and a device for determining a parameter of a passive
impedance adapter applicable to VSC-HVDC (voltage
source converter-high voltage dc transmission).

BACKGROUND OF THE INVENTION

[0002] Hydropower resources in China are mainly dis-
tributed in the southwest region, while the electricity loads
are distributed in the eastern region in a relatively con-
centrated manner. The implementation of long-distance,
large-capacity "West-to-East Power Transmission" is an
objective requirement for China to optimize resource al-
location and solve the inverse distribution of resources
and electricity loads, as well as an important measure to
turn resource advantages of the underdeveloped west-
ern regions into economic advantages and promote com-
mon economic development of the eastern and western
regions. DC power transmission, which uses power elec-
tronic conversion technology, transmits high-voltage DC
power converted from clean hydropower at the sending
end through long-distance overhead lines to load centers
at the receiving end. It has high transmission efficiency,
saved cost and transmission corridors and becomes the
main method of "West-to-East Power Transmission".
[0003] As a new generation of DC transmission tech-
nology based on voltage source converters, the VSC-
HVDC transmission has significant advantages in new
energy consumption, economy, flexibility, reliability, etc.,
and has been developed rapidly in recent years. Howev-
er, with the continuous increase of VSC-HVDC transmis-
sion capacity and the large-scale application of high-pow-
er electronic equipment in the power grid, VSC-HVDC
transmission has the risk of generating high-band reso-
nance with the connected grid and affecting the safety
and stability of the power grid and the safety of power
equipment.
[0004] Currently, there are three types of harmonic res-
onance suppression schemes, i.e., limiting grid imped-
ance, optimizing VSC-HVDC impedance, and adding
auxiliary equipment.

(1) In the prior art, the impedance of the power grid
depends on factors such as operation mode, load,
power flow, etc., and the amplitude and phase of the
impedance may vary widely. Because the operation
modes are set depending on many factors and may
be forcedly changed due to AC faults such as light-
ning strikes and the like, it is difficult to use a scheme
which restricts the operation mode to avoid harmonic
resonance as a long-term scheme.
(2) Adding auxiliary equipment will bring extra cost,
and there is currently no disclosed method of design-

ing auxiliary equipment.
(3) By optimizing the control strategy, the risk of har-
monic resonance can be reduced to a certain extent.
The published analysis shows that, compared with
direct feedforward, adding a low-pass filter in the
feedforward loop helps reduce the risk of resonance.
Nevertheless, with delay feature of the long control
link, adding a low-pass filter cannot completely avoid
the risk of high-band resonance.

SUMMARY OF THE INVENTION

[0005] The embodiments of the present disclosure pro-
vide a method for determining a parameter of a passive
impedance adapter applicable to VSC-HVDC, which can
realize the determination of the parameter of the passive
impedance adapter parameter, whereby the positive im-
pedance characteristic is realized in the full frequency
band of interest, and the risk of harmonic resonance is
completely eliminated.
[0006] The first embodiment of the present disclosure
provides a method for determining a parameter of a pas-
sive impedance adapter applicable to VSC-HVDC,
wherein, the passive impedance adapter comprises a
main capacitor, a main resistor and a branching inductor;
the main capacitor is connected in series with the main
resistor; the branching inductor is connected in parallel
across the main resistor;
[0007] The method for determining the parameter
comprises steps of:

S1. obtaining VSC-HVDC impedances and a VSC-
HVDC impedance curve X(/) based on the VSC-
HVDC impedances;
S2. estimating an upper limit value of the main ca-
pacitor in the passive impedance adapter;
S3.calculating an adapter parameter curve
Xadapter(ƒ) associated with the main capacitor, the
branching inductor and the main resistor of the
passive impedance adapter;
S4. determining a value of the main capacitor within
a range of the value of the main capacitor and varying
a value of the main resistor until min[X(/)- Xadapter(ƒ)]
is maximized; determining whether min[X(ƒ)-
Xadapter(ƒ)]>k holds at that time; wherein, k is a preset
threshold;
S5. if min[X(/)- Xadapter(ƒ)]>k does not hold, increas-
ing the value of the main capacitor and performing
steps S2-S4 until min[X(/)- Xadapter(ƒ)]>k holds when
the value of the main capacitor is less than the upper
limit value of the main capacitor ; outputting and stor-
ing current values of the main capacitor, the branch-
ing inductor and the main resistor as available pa-
rameters in an available parameter set; if min[X(/)-
Xadapter(ƒ)]>k does not hold when the value of the
main capacitor is a maximum value within the range
of the value of the main capacitor , performing step
S4 with a value of k being reduced;
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S6. if min[X(ƒ)- Xadapter(ƒ)]>k holds, reducing a value
of the main capacitor C until min[X(/)- Xadapter(ƒ)]>k
does not hold, and outputting and storing the values
of the main capacitor, the branching inductor, and
the main resistor during the reduction of the value of
the main capacitor C as available parameters in the
available parameter set;
S7. selecting the available parameter from the avail-
able parameter set.

[0008] As an improvement of the above solution, the
VSC-HVDC impedance curve is formulated as:

[0009] Herein, |Z1(ƒ)| is an impedance magnitude of
the VSC-HVDC at a frequency point f, and Re(Z1(ƒ)) is
a real part of the VSC-HVDC impedance at the frequency
point ƒ.
[0010] As an improvement of the above solution,
wherein the estimating of the upper limit value of the main
capacitor in the passive impedance adapter, specifically,
is performed according to a formula:

[0011] In the formula, Sc is a short-circuit capacity of
an access point of a converter station; U is a rated voltage
of the access point of the converter station; ω0 is an an-
gular frequency of a fundamental wave; a is a voltage
fluctuation value allowed in standard;
[0012] The upper limit value of the main capacitor is
set according to values of the short-circuit capacity at the
access point of the converter station, the rated voltage
at the access point of the converter station and the fun-
damental frequency.
[0013] As an improvement of the above solution, the
parameter curve of the adapter may be formulated as:

[0014] Herein, Xadapter(ƒ) is an impedance amplitude
of the passive impedance adapter.
[0015] As an improvement of the above solution, the
step S5 further comprises: performing steps S2-S4 with
the value of the main capacitor being reduced until the
value of the main capacitor is minimized within the range
of the value of the main capacitor; and adding corre-

sponding values of the main capacitor, branching induc-
tor and main resistor into the available parameter set.
[0016] The second embodiment of the present disclo-
sure correspondingly provides a parameter determina-
tion device for a passive impedance adapter applicable
to VSC-HVDC, comprising a processor, a memory, and
a computer program stored in the memory and config-
ured to be executed by the processor, the processor is
configured for executing the computer program to imple-
ment the method for determining the parameter of the
passive impedance adapter applicable to VSC-HVDC
described in the first embodiment of present disclosure.
[0017] The third embodiment of the present disclosure
correspondingly provides a computer-readable storage
medium, wherein the computer-readable storage medi-
um comprises a computer program stored therein,
wherein when the computer program is executed, a de-
vice on which the computer-readable storage medium is
mounted is controlled to execute the method for deter-
mining the parameter of the passive impedance adaptor
applicable to VSC-HVDC described in the first embodi-
ment of present disclosure.
[0018] Compared with the prior art, the method for de-
termining the parameter of the passive impedance adapt-
er applicable to VSC-HVDC according to the embodi-
ments of the present disclosure has the following bene-
ficial effects.
[0019] By estimating the range of the value of the main
capacitor, and optimizing the value of the main capacitor
in the range of the value of the main capacitor until
XZ1(ƒ)-Xadapter (ƒ) which is greater than the preset thresh-
old k holds in the full frequency band, it realizes positive
impedance characteristics in the full frequency band of
interest, and completely eliminates the risk of harmonic
resonance. It avoids high-band resonance which may be
caused when the impedance between the VSC-HVDC
transmission system and the transmitting or receiving
power grid is mismatched, thereby ensuring safe and sta-
ble operation of the power system. By adjusting the value
of k to change the design standard, a variety of available
parameters which meet the requirements and facilitate
system stability and suppression of low-frequency oscil-
lations can be obtained.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

Figure 1 is a structural diagram of a passive imped-
ance adapter according to an embodiment of the
present disclosure.
Figure 2 is a flow chart of a method for determining
a parameter of a passive impedance adapter appli-
cable to VSC-HVDC according to an embodiment of
the present disclosure.
Figure 3 is a schematic diagram of an impedance
adapter according to a specific embodiment of the
present disclosure.
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Figure 4 is a curve diagram showing the feedforward
with filtering and feedforward without filtering accord-
ing to a specific embodiment of the present disclo-
sure.
Figure 5 is a schematic diagram showing X (ƒ) and
Xadapter(ƒ) when the main resistor according to a spe-
cific embodiment of the present disclosure is 300Ω
and 350Ω, respectively.
Figure 6 is a schematic diagram showing X (f) and
Xadapter (f) when the reactive power according to a
specific embodiment of the present disclosure is 100
Mvar, 80 Mvar, and 60 Mvar, respectively.
Figure 7 is a schematic diagram of an impedance
adapter according to another embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE INVENTION

[0021] The technical solutions in the embodiments of
the present disclosure will be described clearly and com-
pletely in conjunction with the figures in the embodiments
of the present disclosure. Obviously, the described em-
bodiments are only a part of the embodiments of the
present disclosure, but not all the embodiments. Based
on the embodiments of the present disclosure, all other
embodiments obtained by those skilled in the art without
inventive efforts fall within the protection scope of the
present disclosure.
[0022] As shown in Figure 1, a structural diagram of a
passive impedance adapter according to an embodiment
of the present disclosure is illustrated, which includes: a
main capacitor, a main resistor, and a branching inductor;
wherein the main capacitor is connected in series with
the main resistor; and the branching inductor is connect-
ed in parallel at both ends of the main resistor;
[0023] As shown in Figure 2, a flow chart of a method
for determining a parameter of a passive impedance
adapter applicable to VSC-HVDC according to an em-
bodiment of the present disclosure is illustrated. The
method for determining the parameter comprises steps
of:

S1. obtaining a VSC-HVDC impedance, and obtain-
ing a VSC-HVDC impedance curve X(/) based on
the VSC-HVDC impedance;
S2. estimating an upper limit value of the main ca-
pacitor in the passive impedance adapter;
S3.calculating an adapter parameter curve
Xadapter(ƒ) associated with the main capacitor, the
branching inductor and the main resistor of the
passive impedance adapter;
S4. determining a value of the main capacitor within
a range of the value of the main capacitor, and
varying a value of the main resistor until min[X(/)-
Xadapter(ƒ)] is maximized; determining whether
min[X(ƒ)- Xadapter(ƒ)]>k holds at that time; wherein,
k is a preset threshold;
S5. if min[X(/)- Xadapter(ƒ)]>k does not hold, increas-

ing the value of the main capacitor and performing
steps S2-S4 until min[X(/)- Xadapter(ƒ)]>k holds when
the value of the main capacitor is less than the upper
limit value of the main capacitor, outputting and stor-
ing current values of the main capacitor, the branch-
ing inductor and the main resistor as available pa-
rameters in an available parameter set; if min[X(/)-
Xadapter(ƒ)]>k does not hold when the value of the
main capacitor is a maximum value within the range
of the value of the main capacitor, performing step
S4 with a value of k being reduced;
S6. if min[X(ƒ)- Xadapter(ƒ)]>k holds, reducing a value
of the main capacitor C until min[X(/)- Xadapter(ƒ)]>k
does not hold, and outputting and storing the values
of the main capacitor, the branching inductor, and
the main resistor during the reduction of the value of
the main capacitor C as available parameters in the
available parameter set;
S7. selecting the available parameter from the avail-
able parameter set.

[0024] Further, the VSC-HVDC impedance curve may
be formulated as:

[0025] Herein, |Z1(ƒ)| is an impedance magnitude of
the VSC-HVDC at a frequency point f, and Re(Z1(ƒ)) is
a real part of the VSC-HVDC impedance at the frequency
point ƒ.
[0026] Further, the estimating of the value of the main
capacitor in the passive impedance adapter, specifically,
may be performed according to a formula:

[0027] In the formula, Sc is a short-circuit capacity of
an access point of a converter station; U is a rated voltage
of the access point of the converter station; ω0 is an an-
gular frequency of a fundamental wave; a is a voltage
fluctuation value allowed in standard;
The value of the main capacitor is set according to values
of the short-circuit capacity at the access point of the
converter station, the rated voltage at the access point
of the converter station and the fundamental frequency.
[0028] Preferably, the value of ω0 is equal to 50*2π or
60*2π.
[0029] Preferably, α% may be selected to be 1% ∼ 2%,
based on the provisions of DL5223 "For the switching of
a single group of reactive components, the change rate
of voltage in the steady-state AC bus should not exceed
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1% ∼ 2% of the rated voltage". If there are other special
regulations in the power grid, the relevant regulations
shall be followed.
[0030] The estimated value of the main resistor may
be selected to be less than min(X(f)).
[0031] The estimated value of the branching inductor,
that is, the inductance of the branching inductor, can be
selected to be about 0.1% of the capacitance of main
capacitor. The estimated value of branching capacitor,
that is, resonance with branch inductor at fundamental
frequency of the power grid.
[0032] If the value of the branching capacitor is so large
that its cost is extremely high, which is higher than the
cost saved by eliminating the loss of the main resistor R,
the branching capacitor can be omitted.
[0033] Further, the parameter curve of the adapter is
formulated as:

[0034] Herein, Xadapter(ƒ) is an impedance amplitude
of the passive impedance adapter.
[0035] Further, the step S5 further comprises: perform-
ing steps S2-S4 with the value of the main capacitor being
reduced until the value of the main capacitor is minimized
within the range of the value of the main capacitor; and
adding corresponding values of the main capacitor,
branching inductor and main resistor into the available
parameter set.
[0036] As shown in Figure 3, a schematic diagram of
an impedance adapter according to an embodiment of
the present disclosure is illustrated. Zgrid in Figure 3 is
the impedance of the AC power grid, and its amplitude
varies between (0, + ∞) and the phase angle varies be-
tween (-90 °, + 90 °), and the real part is always positive.
Z1 is the AC impedance of MMC VSC-HVDC, Z2 is the
passive impedance adapter. If the real part of the con-
verter station impedance is always positive after Z1 and
Z2 are connected in parallel, there is no condition for
harmonic resonance in the system.
[0037] In order to satisfy the real part of the impedance
of the converter station is always positive after Z2 parallel
connection, presetting k≥0. The larger the value of k, the
higher the design requirements, the greater the stability
margin. As the value of the main resistor becomes larger,
the low-band Xadapter(ƒ) becomes larger, and the high-
band Xadapter(ƒ) becomes smaller. Considering this char-
acteristic, there is an optimal value of the main resistor
at a specific value of the main capacitor.
[0038] In a specific embodiment, it is assumed that the
VSC-HVDC AC equivalent inductor L is 202mH, the con-
trol link delay is 600ms, and the PI controller parameter
is 50, 500. Four converter valves are connected in parallel
on the AC side.

(1) Obtaining VSC-HVDC impedance characteris-
tics. Only the influence of the current inner loop and
feedforward control are considered here. The imped-
ances transfer functions of the system with and with-
out feedforward are:

In order to make the curve diagram intuitive, the por-
tions of X(ƒ) which are greater than 100000 are all
modified to 100000. The curves of the feedforward
with filtering and the feedforward without filtering are
shown in Figure 4.
(2) Assuming that the short-circuit capacity of the AC
grid is 10GVA, causing 1% voltage fluctuation cor-
responds to reactive power Q=100Mvar, and the
main capacitor C=1.155mF is calculated according
to the formula.
(3) Selecting the branching inductor L1=300mH and
the branching capacitor C1=33.774mF.
(4) Since the minimum value of X(ƒ) is 396, selecting
the main resistor R=350Q. Obtaining the Xadapter(ƒ)
curve according to the formula, providing k = 0, and
drawing the schematic diagram of X(/) and
Xadapter(ƒ) when R is 300Ω and 350Ω, as shown in
Figure 5. It can be seen from Figure 5 that
X(ƒ)-Xadapter (ƒ)>0 holds at all times. Therefore, the
above two sets of parameters are feasible.
(5) Trying to reduce the capacity of the main capac-
itor to 80Mvar or 60Mvar, selecting the main resistor
R=350Q, the branching inductor L1 and the branch-
ing capacitor C1 remain unchanged. It can be seen
from Fig. 6 that when the reactive power is selected
to be 60Mvar, the left and lower boundaries of X(/)
and Xadapter(ƒ) have overlapping areas, and it is im-
possible to optimize the main resistor R to keep
X(ƒ)-Xadapter (ƒ)>0 hold in the full frequency band,
so the optimization is stopped, and the capacity of
the main capacitor is selected to be 80Mvar.
(6) Obtaining a set of available parameters from (5):
reactive power 80Mvar, C=0.924mF ; R=350Ω ;
L1=300mH ; C1=33.774mF.

[0039] It can be seen from the above analysis that in
this specific embodiment, the passive impedance adapt-
er parameters determined by a method for determining
a parameter of a passive impedance adapter applicable
to VSC-HVDC according to an embodiment of the
present disclosure can make the impedance always have
a positive real part, and no high frequency harmonic res-
onance will occur in any AC power grid.
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[0040] As shown in figure 7, a schematic diagram of
an impedance adapter according to another embodiment
of the present disclosure is illustrated. The passive im-
pedance adapter comprises a main capacitor, a main
resistor, a branching inductor, and a branching capacitor;
the main capacitor is connected in series with the main
resistor; the branching inductor and the branching ca-
pacitor are connected in series to obtain a series branch,
and the series branch is connected in parallel at both
ends of the main resistor.
[0041] Compared with the prior art, the method for de-
termining the parameter of the passive impedance adapt-
er applicable to VSC-HVDC according to embodiments
of the present disclosure has the following beneficial ef-
fects.
[0042] By estimating the range of the value of the main
capacitor, and optimizing the value of the main capacitor
in the range of the value of the main capacitor until
XZ1(ƒ)-Xadapter (ƒ) which is greater than the preset thresh-
old k holds in the full frequency band, it realizes positive
impedance characteristics in the full frequency band of
interest, and completely eliminates the risk of harmonic
resonance. It avoids high-frequency resonance which
may be caused when the impedance between the VSC-
HVDC transmission system and the transmitting or re-
ceiving power grid is mismatched, thereby ensuring safe
and stable operation of the power system. By adjusting
the value of k to change the design standard, a variety
of available parameters which meet the requirements,
and facilitate system stability and suppression of low-
frequency oscillations can be obtained.
[0043] Another embodiment of the present disclosure
correspondingly provides a parameter determination de-
vice for a passive impedance adapter applicable to VSC-
HVDC, comprising a processor, a memory, and a com-
puter program stored in the memory and configured to
be executed by the processor, the processor is config-
ured for executing the computer program to implement
the method for determining the parameter of the passive
impedance adapter applicable to VSC-HVDC described
in the first embodiment. The parameter determination de-
vice for a passive impedance adapter applicable to VSC-
HVDC may be a computing device such as a desktop
computer, a notebook, a palmtop computer, a cloud serv-
er, and the like. The parameter determination device for
a passive impedance adapter applicable to VSC-HVDC
may comprise but not limited to a processor and a mem-
ory.
[0044] Another embodiment of the present disclosure
correspondingly provides a computer-readable storage
medium, wherein the computer-readable storage medi-
um comprises a computer program stored therein,
wherein when the computer program is executed, a de-
vice on which the computer-readable storage medium is
mounted is controlled to execute the method for deter-
mining the parameter of the passive impedance adaptor
applicable to VSC-HVDC described in first embodiment
of the present disclosure.

[0045] The processor can be a central processing unit
(Central ProCessing Unit, CPU) or other general-pur-
pose processors, digital signal processors (Digital Signal
ProCessor, DSP), application-specific integrated circuits
(AppliCation SpeCifiC Integrated CirCuit, ASIC), and
Field programmable gate array (Field-Programmable
Gate Array, FPGA) or other programmable logic devices,
discrete gate or transistor logic devices, discrete hard-
ware components, etc. The general-purpose processor
may be a microprocessor or the processor, any conven-
tional processor, etc. The processor is the control center
of the parameter determination device for a passive im-
pedance adapter applicable to VSC-HVDC, and uses
various interfaces and lines to connect various parts of
the parameter determination device for a passive imped-
ance adapter applicable to VSC-HVDC.
[0046] The memory may be used to store the computer
program and/or module, and the processor implements
various functions of the parameter determination device
for a passive impedance adapter applicable to VSC-
HVDC by running or executing computer programs
and/or modules stored in the memory and calling data
stored in the memory. The memory may mainly include
a storage program area and a storage data area, wherein
the storage program area may store an operating system,
application programs required by at least one function
(such as a sound playing function, an image playing func-
tion, etc.), etc.; The storage data area can store data
(such as audio data, phone book, etc.) created according
to the use of mobile phones and the like. In addition, the
memory may include high-speed random access mem-
ory, and may also include non-volatile memory, such as
hard disk, memory, plug-in hard disk, smart memory card
(Smart Media Card, SMC), and secure digital (SeCure
Digital, SD) card, flash card (Flash Card), at least one
disk storage device, flash memory device, or other vol-
atile solid-state storage devices.
[0047] Wherein, if the module/unit integrated with the
parameter determination device for a passive impedance
adapter applicable to VSC-HVDC is implemented in the
form of a software functional unit and sold or used as an
independent product, it can be stored in a computer-read-
able storage medium. Based on this understanding, all
or some steps of the methods according to the above
embodiments of the present disclosure can also be im-
plemented by executing computer program instructions
through relevant hardware. The computer program can
be stored in a computer-readable storage medium. When
the computer program is executed by the processor, the
steps of the foregoing method of the embodiments may
be implemented. Herein, the computer program includes
computer program codes, and the computer program
codes may be in the form of source code, object code,
executable file, or some intermediate form. The computer
readable medium may include: any entity or device ca-
pable of carrying the computer program codes, a record-
ing medium, a U disk, a mobile hard disk, a magnetic
disk, an optical disk, a computer memory, a read-only
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memory (ROM, Read-Only Memory), Random Access
Memory (RAM, Random ACCess Memory), electrical
carrier signals, telecommunications signals and software
distribution media, etc.
[0048] It should be noted that the device of embodi-
ments described above are merely exemplary, wherein
the units described as separate components may or may
not be physically separated, and the components dis-
played as units may or may not be physical units, that is,
they may be located in one place, or may be distributed
on multiple network units. Some or all of the modules
may be selected according to actual needs to achieve
the purpose of the solution of the present embodiment.
In addition, in the figures of the device embodiments ac-
cording to the present disclosure, the connection rela-
tionship between the modules indicates that there is a
communication connection between them, which may be
specifically implemented as one or more communication
buses or signal lines. Those skilled in the art can under-
stand and implement it without paying inventive work.
[0049] The above is some preferred embodiments of
the present disclosure. It should be pointed out that the
present invention is intended to cover all changes and
modifications those skilled in the art can make without
departing from the principles of the present disclosure.

Claims

1. A method for determining a parameter of a passive
impedance adapter applicable to VSC-HVDC,
wherein, the passive impedance adapter comprises
a main capacitor, a main resistor and a branching
inductor; the main capacitor is connected in series
with the main resistor; the branching inductor is con-
nected in parallel across the main resistor;
the method for determining the parameter comprises
steps of:

S1. obtaining a VSC-HVDC impedance, and ob-
taining a VSC-HVDC impedance curve X(/)
based on the VSC-HVDC impedance;
S2. estimating an upper limit value of the main
capacitor in the passive impedance adapter;
S3.calculating an adapter parameter curve
Xadapter(ƒ) associated with the main capacitor,
the branching inductor and the main resistor of
the passive impedance adapter;
S4. determining a value of the main capacitor
within a range of the value of the main capacitor,
and varying a value of the main resistor until
min[X(/)- Xadapter(ƒ)] is maximized; determining
whether min[X(ƒ)-Xadapter(ƒ)]>k holds at that
time; wherein, k is a preset threshold;
S5. if min[X(/)- Xadapter(ƒ)]>k does not hold,
increasing the value of the main capacitor and
performing steps S2-S4 until
min[X(ƒ)-Xadapter(ƒ)]>k holds when the value of

the main capacitor is less than the upper limit
value of the main capacitor, outputting and
storing current values of the main capacitor, the
branching inductor and the main resistor as
available parameters in an available parameter
set; if min[X(ƒ)- Xadapter(ƒ)]>k does not hold
when the value of the main capacitor is a
maximum value within the range of the value of
the main capacitor, performing step S4 with a
value of k being reduced;
S6. if min[X(/)- Xadapter(ƒ)]>k holds, reducing a
value of the main capacitor C until
min[X(ƒ)-Xadapter(ƒ)]>k does not hold, and
outputting and storing the values of the main
capacitor, the branching inductor, and the main
resistor during the reducing of the value of the
main capacitor C as available parameter in the
available parameter set;
S7. selecting the available parameter from the
available parameter set.

2. The method for determining the parameter of the
passive impedance adapter applicable to VSC-
HVDC according to claim 1, wherein the VSC-HVDC
impedance curve is formulated as:

wherein, |Z1(ƒ)| is an impedance magnitude of the
VSC-HVDC at a frequency point f, and Re(Z1(ƒ)) is
a real part of the VSC-HVDC impedance at the fre-
quency point ƒ.

3. The method for determining the parameter of the
passive impedance adapter applicable to VSC-
HVDC according to claim 2, wherein the estimating
of the upper limit value of the main capacitor in the
passive impedance adapter, specifically, is per-
formed according to a formula: 

in the formula, Sc is a short-circuit capacity of an
access point of a converter station; U is a rated volt-
age of the access point of the converter station; ω0
is an angular frequency of a fundamental wave; a is
a voltage fluctuation value allowed in standard;
and the upper limit value of the main capacitor is set
according to values of the short-circuit capacity at
the access point of the converter station, the rated
voltage at the access point of the converter station
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and the fundamental frequency.

4. The method for determining the parameter of the
passive impedance adapter applicable to VSC-
HVDC according to claim 3, wherein the parameter
curve of the adapter is formulated as: 

wherein, Xadapter(ƒ) is an impedance amplitude of
the passive impedance adapter.

5. The method for determining the parameter of the
passive impedance adapter applicable to VSC-
HVDC according to claim 4, wherein the step S5 fur-
ther comprises: performing steps S2-S4 with the val-
ue of the main capacitor being reduced until the value
of the main capacitor is minimized within the range
of the value of the main capacitor; and adding cor-
responding values of the main capacitor, branching
inductor and main resistor into the available param-
eter set.

6. A parameter determination device for a passive im-
pedance adapter applicable to VSC-HVDC, com-
prising a processor, a memory, and a computer pro-
gram stored in the memory and configured to be ex-
ecuted by the processor, the processor is configured
for executing the computer program to implement
the method for determining the parameter of the pas-
sive impedance adapter applicable to VSC-HVDC
according to any one of claims 1 to 5.

7. A computer-readable storage medium, wherein the
computer-readable storage medium comprises a
computer program stored therein, wherein when the
computer program is executed, a device on which
the computer-readable storage medium is mounted
is controlled to execute the method for determining
the parameter of the passive impedance adaptor ap-
plicable to VSC-HVDC according to any one of
claims 1 to 5.
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