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Research on Temperature Rise Charactersitics of DC-link Capacitor for
VSC-HVDC Converter Valve
LI Jiantao, NING Xiaobo, WANG Huichao, LI Shaohui, LI Tianyong, LI Minghao
(Lion Great Exploit(Hebi) Electronic Technology Co., Ltd., Henan Hebi 458030, China)

Abstract: Temperature rise performance is crucial for capacitors, as the level of temperature rise directly
affects their service life. In order to reduce the temperature rise of DC -link capacitor for VSC-HVDC
converter valves (referred to as VSC HVDC capacitor), the influencing factors and their regularities affecting
the temperature rise of such capacitors are investigated. It is found through analysis of experimental data that
numerous factors influence capacitor temperature rise, covering almost every aspect of the capacitors. To
reduce the temperature rise of VSC HVDC capacitors, improvements and optimizations shall be carried out
in multiple aspects. In terms of materials, it is recommended to select PP dielectric with low loss, choose
copper with low resistivity for the conductors, and, on the premise of ensuring the insulation performance
between the electrode and the case, select polyurethane with as high thermal conductivity as possible. In terms
of design, it is recommended that the width of the low-sheet-resistance zone of the metallized film account
for 20% to 30% of the total film width. The individual winding core shall not be excessively large, with its
diameter being preferably controlled within the range of 68 to 78 mm. The current density of the copper strip
is suggested to be no more than 1.5 A/mm’. In terms of processing, the cleanliness of the winding workshop
shall be at least Class 10 000, the spraying pressure shall be controlled between 0.3 MPa and 0.4 MPa.
The constant-temperature automated welding is recommended for soldering, and vacuum impregnation with
a vacuum level below 100 Pa is preferred for the filling process. In terms of testing, the tests shall be conducted
under conditions as close as possible to actual operating conditions, so as to eliminate interfering factors
that may affect the temperature rise test results and to obtain the most accurate possible test results.

Keywords: VSC HVDC capacitors; temperature rise; life time; current density; material; process; design;
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Fig. 1 Influence of resin with different thermal
conductivities on temperature rise
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