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Abstract Recently, demonstration projects for a medium voltage direct current (MVDC) distribution
system have been carried out as an alternative to overcome the interconnection delay issues of PV
systems. When applying existing AC devices and cables to MVDC distribution systems, a voltage of MVDC
35kV has been considered appropriate. However, this voltage is higher than AC 22.9 kV and can
significantly increase the overall fault current in the MVDC distribution system, so a proper analysis of
fault characteristics is required for the protection of cables and devices. Therefore, this paper proposes
a model of a +£35-kV-scale MVDC distribution system, which is composed of a distribution substation,
AC and DC distribution feeder, converter station, and PV system. The model was made using
PSCAD/EMTDC S/W in order to evaluate the characteristics of fault in the system. Simulations of fault
analysis were done based on the proposed model with several fault scenarios, and the results confirmed

that fault characteristics can be accurately evaluated depending on the fault types and scenarios.
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Fig. 1. Configuration of £35kV MVDC distribution
system
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Fig. 2. Modeling of distribution substation
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Fig. 3. Modeling of +35kV MVDC distribution feeder
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Table 1. Simulation conditions

items contents

modular multi-level

LHEﬂ Fig. 73'—]' @"q type converter
(SM: half-bridge)
- i rated capacity 33[MVA]
@ +35kVMVDC feeder 3 converter station
: rated voltage AC 22.9kV1, 833[A]
@22.9KV AC feeder and current DC +35[kV], 472[A]
(o= ano ] number of multi-level 28
converter| capacitor of sub-module 1,000[uF]
station arm reactor 15[mH]
connection Yg-Yg-4
transformer | voltage ratio 22.9/53[kV]
capacity 35[MVA]
P e y Vie-Q control
mode(converter)
Fig. 7. Modeling of entire MVDC distribution system operation mode
Viae-Vae control
mode(inverter)
. overhead ACSR/AW-OC 240mm?
cable
4. AI-EE‘"OI& Jéﬂl- ';lgl —E—*ﬁ" underground TR CNCE-W/AL 400mm?
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Fig. 9. Fault current characteristics of DC and AC
with P-G fault in F1
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Fig. 10. Fault current characteristics of DC and AC
with P-P fault in F1
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Fig. 11. Fault current characteristics of DC and AC
with P-G fault in F2
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Fig. 12. Fault current characteristics of DC and AC
with P-P fault in F2

Table 2. Fault current characteristics for fault types

fault location fault types fault currentlkA]
P-P fault 6.45(86.5)
F1
P-G fault 6.3~14.4(swing)
P-P fault 8.49(85.8)
F2
P-G fault 5.9~14.5(swing)
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