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Abstract

This paper presents implementation of digital phase controller
for thyristor by using FPGA (Field Programmable Gate Array) in
HVDC system. Implementation of digital HVDC system is
possible by using superior digital simulator such as RTDS (Real
Time Digital Simulator). But thyristor phase controller is typically
implemented by analog circuit, because it is difficult to implement
the phase controller with low operating speed of RTDS. To
guarantee high control performance, phase controller needs fast
operating speed. This paper presents FPGA based digital phase
controller to obtain high speed and high performance. The entire
digital simulation of the HVDC system is also implemented by
interfacing between FPGA based phase controller and RTDS.
Proposed digital HVDC simulator is verified through RTDS
simulation..
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Fig. 1 The structure of HVDC Controller
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2. Implementation of Phase Controller in FPGA

2.1 Structure of Phase Controller[2]
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Fig. 2 Structure of Phase Controller
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Fig. 3 Firing Control method
2.2 Digital Implementation Strategy[4, 5]
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Fig. 4 Difference between Analog Alpha Response output and Digital
Alpha Response output
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3. Verification Digital HVDC Simulator
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Fig. 5 Monopole HVDC System in RTDS
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4. Conclusion
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