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Abstract; In the photovoltaic (PV) full DC collection and
transmission system, a short circuit fault on the high voltage
DC (HVDC) side will lead to a decrease in power absorption
capacity of the high voltage side DC grid. PVs cannot detect
the fault of the high voltage side DC grid in time, therefore its
output power remains unchanged, which results in the system
overvoltage and causes the system to shut down. To address
this problem, a fault ride through strategy based on the active
voltage rise is proposed. While the voltage of the high voltage
side submodule of the high voltage DC transformer is risen to
a certain level, the number of the medium voltage side
submodules which output the high voltage level is increased to
rise the voltage of the medium DC bus. And with the
maximum power point tracking ( MPPT) converters which
have the function of fault state P-V droop, the MPPTs enter
the power limiting mode in advance to achieve the power
balance of the high voltage DC transformer, thus reduces the
overvoltage of the submodule capacitor, and achieves the fault
ride through function. The overvoltage of the HVDC
transformer submodule under the proposed strategy is
analyzed, and the effectiveness and necessity of the strategy
are verified by simulation.

Key words: PV full DC collection and transmission; high
voltage DC transformer; maximum power point tracking

converter; overvoltage; P-V drop; fault ride through
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Fig.1 Photovoltaic full DC collection and transmission

system architecture
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Fig.2 Topology of typical HVDC transformer
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Fig.3 P-V droop strategy of MPPT converter
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Fig. 4 Flowchart of active voltage rising strategy
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Fig.7 Full DC collection and transmission system circuitry
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In the photovoltaic (PV) full DC collection and
transmission system, an instantaneous short circuit fault
on the high voltage DC (HVDC) side will lead to a
decrease in power absorption capacity of the HVDC
grid. For the PV generation systems without an instant
communication, the PV cannot detect the fault of the
HVDC grid in time, therefore its output power remains
unchanged, which results in the power imbalance of the
HVDC transformer. Thus, the submodule capacitors are
charged, which results in submodule overvoltage, and
causes the full DC collection and transmission system to
shut down, losing all of the power.

A fault ride through strategy based on the active
voltage rise is proposed at the paper. Firstly, while
the voltage of the HV side submodule of the HVDC
transformer is risen to a certain level, the number of
the medium voltage (MV) side submodules which
output the high voltage level is increased to rise the

voltage of the MVDC. Secondly, with the maximum

power point tracking (MPPT) converters which have
the function of fault state P-V droop, the MPPT
sense the voltage of DC bus increased over the
threshold value, it enters the power limiting mode.

Finally, due to the fast decrease of the MPPT
power, power balance of the HVDC transformer is
achieved, therefore reduces the overvoltage of the
submodule capacitor, and achieves the fault ride
through function.

HV-side waveforms without and with the
proposed strategy are shown in Fig.1.

The simulation results show that without the
proposed strategy, the submodule voltage severely
overvoltage to 1.68 pu in HVDC fault situation.
While with the proposed strategy, the submodule
voltage decreases to 1.26 pu, and the whole system
rides through the fault successfully. The effectiveness

and necessity of the proposed strategy are verified

through simulation results.

Fig.1 HV-side waveforms without and with the proposed strategy
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