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Latest Technologies for Replacement of HVDC Systems
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Partial renewal or total replacement of aged power electronics facilities in currently operating domestic power transmission systems is planned and
implemented to solve problems in operation and maintenance.  The main issue with respect to these aged systems is the difficulty in sustaining system
performance and reliability as a result of low utilization rates, due to an increase in the failure rate and the lack of maintenance parts and skilled engineers.

In response to this situation, Toshiba is making efforts to introduce the latest technologies for control and protection systems and to carry out the

replacement of high-voltage direct-current (HVDC) transmission systems within the shortest possible time.
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ETT : Electrically Triggered Thyristor LTT : Light Triggered Thyristor
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Trends in applied technologies for domestic HVDC, frequency converter

(FC), and back-to-back (BTB) systems
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Trends in operation loss of HVDC thyristor valves
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DCL : Smoothing Reactor DCF : Direct Current Filter
SA : Surge Absorber
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Replaced control and protection system and direct-current current
transformer (DCCT) in Pole 1 of Hokkaido-Honshu HVDC facilities
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Newly developed sulfur hexafluoride (SFe) gas-insulated line DCCT
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Replacement equipment (converters, entire control and protection system)
for No.1 FC at Shin-Shinano Substation
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Comparison of control and protection systems in present No. 1 FC and No. 2
FC at Shin-Shinano Substation
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50 Hz-side thyristor valve at Shin-Shinano Substation
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