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ABSTRACT: The Zhundong-Anhui +1100kV UHVDC
(ultra-high voltage direct current) transmission project is
currently the world’s “four most” project with the highest
voltage level, the largest transmission capacity, the longest
transmission distance, and the most advanced technology. It has
realized fully enhancement in DC voltage, transmission
capacity, and the voltages of connected AC systems, from the
UHVDC pilot project it has created many world records. This
paper introduced the characteristics of the project. Feasible
solutions were put forward in face of multiple problems such as
main circuit scheme, DC filter design, overvoltage and
insulation coordination, indoor DC yard selection, main
equipment selection and research, control and protection,
electromagnetic environment, etc. The innovation was
elaborated and effectively verified in system commissioning.
Since the commercial operation of the project, good
engineering and social benefits have been achieved. This
practice has greatly enhanced China's influence in the

international world.
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Fig.1 Scheme of 12-pulse converters in series connection
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The Zhundong-Anhui +1100kV UHVDC (ultra-
high voltage direct current) transmission project is
currently the world’s “four most” project with the
highest voltage level, the largest transmission capacity,
the longest transmission distance, and the most advanced
technology. It has realized fully enhancement in DC
voltage, transmission capacity, and the voltage of
connected AC system, which has created a new world
record. This paper introduces the characteristics of the
project. Feasible solutions were put forward in face of
multiple problems such as main circuit scheme, DC filter
design, overvoltage and insulation coordination, indoor
DC wyard selection, main equipment selection and
research, control and protection, electromagnetic
environment, etc. The innovation was elaborated and
effectively verified in system commissioning. Since the
commercial operation of the project, good engineering
and social benefits have been achieved. This practice has
greatly enhanced China's influence in the international
world.

This paper is composed of three parts.

1) The key technologies of =1100kV UHVDC
project system design include main circuit scheme,
overvoltage and insulation coordination, air gaps and
indoor DC field scheme, and simplified DC filter design.
By analyzing the influence of different main wiring
methods on system reliability, control and protection
system  complexity, @ AC  system, equipment
manufacturing cost, bulk transportation cost, converter
station construction cost, DC system operation and other
factors, £1100kV UHYV is recommended The DC project
adopts the main circuit scheme of double 12-pulse series
connection with equal voltage. Simplified DC filter

design scheme that effectively limits the harmonic

S28

voltage and reduces the main capacitance value is
proposed, which greatly reduces the equipment cost. A
new insulation coordination scheme is proposed, and the
operating insulation level of the polar line equipment is
reduced by 8% the above. Based on the research and
determination of the distance requirements of the DC
field pole line equipment to the ground, the indoor and
outdoor DC fields are analyzed and compared, and it is
recommended that the £1100kV UHVDC project adopts
the user's internal DC field.

2) Main equipment of selection and development
includes converter transformer, DC wall bushing,
converter valve, and control and protection system. In
response to the challenges brought by the increase of
+1100kV DC engineering voltage and capacity to the
development of main equipment, a practical solution was
given, and a full range of key equipment was
successfully developed.

3) Key technologies of power transmission line
include air and

insulation, electromagnetic

£ap,
environment of DC power transmission line.

A full range of key technologies for the insulation
coordination, overvoltage suppression, and electromagnetic
environment control of the £1100kV DC line have been
proposed, and the £1100kV DC line design standard has
been formed.

With the development of the global economy and
society, the demand for long-distance, large-capacity
power transmission will become more obvious, and the
application of UHVDC power transmission will become
more extensive. The innovative results achieved in the
+1100kV UHVDC transmission project are good
examples for the future development of UHVDC

transmission project.



