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Technologies to Test HVDC Control and Protection Systems for Power Grid Operation Using Real-Time Simulator
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A high-voltage DC (HVDC) power transmission system being developed by Terna Rete Italia S.p.A., connecting Italy and Montenegro across the
Adriatic Sea via a submarine cable of about 400 km in length, will supply 1 GW of power from Montenegro to Italy.

Toshiba Energy Systems & Solutions Corporation has delivered HVDC control and protection systems for the converter stations at both the Italy
and Montenegro sites. The HVDC control and protection system ensures smooth operations through multiple automatic control functions that realize
stable power transmission in response to the user’s transmission plans and the various phenomena that occur in a power grid. In order to verify these
functions in our factory, we have constructed a test environment that can simulate the entire HVYDC power transmission system including its associated
AC systems, and have been conducting tests in combination with a real-time simulator. From the results of these verification tests, we have confirmed
the performance of the system including high-speed response and control stability at the time of disturbances occurring in the grid under conditions

similar to its actual operating conditions.
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Rated specifications of HYDC power transmission system
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Overall configuration of HVYDC power transmission system
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Hierarchical structure of control and protection system
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Configuration of one side of control and protection system
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Configuration of simulator test equipment
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Examples of results of simulator tests
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