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SUMMARY

Currently, some islands of South Korea are receiving electric power through
the generation of distributed facilities. Distributed resources usually consist of
wind turbine generator (WTGQG), photovoltaic (PV), energy storage system
(ESS) and diesel generator (DG). When the power of renewable generatioin
sources is larger than power loads continuously, the state of charge (SOC) in
ESS reach the upper limit. And the power system operator of the microgrid
limit the output of renewable energy. If the weather condition is deteriorating
for long time, the DGs have to operate since the SOC is at the low limit.
These problems decrease penetration ratio of renewable energy and have the
environment pollution.

To expand penetration ratio of renewable generation sources and stabilize
the microgrid, this thesis proposes the introduction of medium voltage direct
current (MVDC). The Gapado Island is selected as the model of microgrid
site for applying the proposed method. DC line of the MVDC is connected
with the Gapado Island to Jeju power system in order to make the best use
of the established facilities. To verify the validity of introducing MVDC, the
computer simulation with PSCAD/EMTDC program will be carried out three
cases -

First, the situation of WTG stop by the ESS SOC limit.

Second, disconnection of connected battery line with back to back converter.

Third, the appearance of a ground fault in Jejudo grid.
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2. MVDC #A| o]
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B AgS Aot a2ga AR AT H AAE PCSAlAM = Al-gelA

Table 1 Voltage range of DC system

Quantity Value
HVDC [kV] Upper than 100
MVDC [kV] 1.5~100
LVDC [kV] Lower than 1.5
DC link voltage
o —okE —okE ‘D—ﬁ} @fm— < &<
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controller

Vdc controller

Fig. 1 Control structure of MVDC connected with two grids
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Table 2 Parameters of power system in Gapado Island grid

Quantity Value
WT [kW] 250 * 2
PV [kW] 3 % 49
Battery [kWh] 3,864
ESS
PCS [kW] 3,250
DG [kVA] 150 * 3
Rated grid voltage [V] 6,900
Rated grid frequency [Hz] 60
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Fig. 8 Simulation model of Gapado Island with PSCAD/EMTDC
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Fig. 11 Simulation model of equivalent PV system with PSCAD/EMTDC
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Fig. 12 Simulation model of DG with PSCAD/EMTDC
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Table 3 Parameters of the proposed system

Quantity Value
Grid voltage [kV] 22.9
Jejudo Island
Frequency [Hz] 60
Grid voltage [kV] 6.9
Gapado Island
Frequency [Hz] 60
Rated capacity [MVA] 1
MVDC AC voltage [kV] 0.8
DC voltage [kV] 1.5

Fig. 13& MVDCE o] &3to] 7tateel AFAES AAle Al =do|t), 7t &
AEe] Y AdS Hdg &&3tr] 9Jste] MVDCe A { g 35 ESSe A
7 53 dZ38te] Back to back AHE Y AlE& = PCSE MVDCe 7Hate =
AMEHE ALgagth. B =R AE AFAEH dAAHe JdE ANHE
MVDC, 7Fi% AlE3 dZ245E AWEHE PCS #1, PCS #28 391 WTGSH
AAE AWMEHE PCS #3831 A28+
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Fig. 13 PSCAD/EMTDC model of Jejudo and Gapado Island grid with the MVDC system
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