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Key Stresses in Minimum AC Voltage Operational Tests of Thyristor Valves for

660 kV HVDC Transmission Project From Ningdong to Shandong

YANG Jun, GAO Chong, ZHA Kunpeng, QIU Yufeng
(China Electric Power Research Institute, Haidian District, Beijing100192, China)

ABSTRACT: As a part of DC valve operational tests, the
minimum AC voltage operation tests aims at examining the
firing and extinction characteristics of converter valves under
low AC voltage at valve side, so special requirement are put
forward to testing devices. To implement test test purposes, it is
the key to put forward concrete requirements to testing devices
in the viewpoint of equivalence, and its presupposition is to
determine the needed key stresses. Firstly, the basic structure
an operational characteristic of DC converter valves are
presented, and the transient processes of firing and extincting
the converter valves under minimum AC voltage are analyzed;
then the factors impacting the reliable operation of DC
converter valves are pointed out and on this basis the key
stresses under minimum AC voltage operational tests are
summarized to provide the foundation for the synthesis of
testing devices; finally, the results of minimum AC voltage
operational tests of DC converter valves for +660kV
transmission project from Ningdong to Shandong are given. It
is verified by the results that the minimum AC voltage
operational tests, which is based on the key stresses and
performed by synthetical method, can be fully equivalent to
actual system and meet engineering demands, and it is

economical and practicabel.

KEY WORDS: HVDC transmission project; converter valve;
operational test; minimum AC voltage; key stresses; synthetic
test method
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Fig.1 Schematic for HVDC transmission system
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Fig. 3 Waveforms of three-phase converter valves
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Fig. 6 Schematic of energizing circuit
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Fig. 7 Waveforms of voltage across a valve
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Fig. 8 Valve voltage and current waveforms at extinction
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Fig. 10 Diagram for synthetic test circuit
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Fig. 11 Waveforms of minimum firing angle test
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Fig. 12 Waveforms of minimum extinction angle test
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