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Abstract - Recently, applications of VSC-HVDC systems to power systems are growing because of their control ability
of reactive power. Meanwhile, the hardware-in—the-loop simulation (HILS) based on the real-time digital simulator has
been applying to develop and test imbedded controllers and systems in the power industry to decrease costs and to save
time. In this paper, a 3-level neutral point clamped (NPC) VSC-HVDC system is modeled and the embedded controllers
of the NPC VSC-HVDC system are designed. The designed controllers are implemented by TMS320F28335. The
TMS320F28335-based controllers of the NPC VSC-HVDC system are tested using the HILS.
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NPC VSC-HVDC system, Hardware-in-the-loop simulation (HILS), TMS320F28335 based HVDC controller
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Table 1 HVDC system data

AC power system 3® 345kV, 60Hz
HVDC MVA 400MVA
DC voltage +150kV
Length of DC cable 100km
DC capacitor(2C,,) 85uF
AC filter(Qy,y,,, @y h) 15%, 3%, 35
Switching frequency 2kHz
x 2 H2AE #Hola
Table 2 Test cases
Cases Case 1 Case 2

. - DC link voltage
- DC link voltage
Rec. control
ST control Reacti
S . - Reactive power
- AC voltage control
control

- Active power
- Frequency control

- AC voltage
Control

Inv. control
ST - Reactive power

control
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Table 3 Simulation scenario

Time Power reference Reactive power reference
(sec) (MW) (MVar)

4 100 -50

8 300 -150

12 0 -200

16 -100 0

20 -200 150

24 -300 200
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