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The Overview of Development of UHV AC Transmission Technology in China
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ABSTRACT: Many ultra high voltage (UHV) AC power
transmission projects have been put into commercial operation
successfully in China. By the end of 2019, a backbone of UHV
AC power grid has been built in the vast area of Sanhua (North,
Central and East China). China proposed the target of
developing UHV transmission technology at the end of 2004.
The first UHV AC transmission project was put into service in
January 2009 named as Jindongnan-Nanyang-Jingmen UHV
AC demonstration project. At present, a lot of UHV AC
transmission projects have been finished step by step in China
which has experienced three stages of technological
breakthrough, scale construction and improvement. Relying on
engineering practice, China has mastered a full set of core
technologies for UHV AC transmission from planning and
design, equipment manufacturing, construction, installation,
commissioning and testing to operation and maintenance, and a
complete set of UHV AC equipment representing the highest
level of international electrical equipment manufacturing has
been successfully developed, and established the high voltage
and strong current test capability with the most complete
function and the highest test parameters as well as the standard
system of UHV AC transmission technology. In this paper,
China's UHV AC transmission technology and its engineering
application achievements were presented including the UHV
AC engineering design, equipment development, construction

and standard system construction etc.

KEY WORDS: ultra high voltage AC; project design;

equipment development; construction; standard system
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As a big energy consuming country in the world,
the energy distribution of power generation and
economic development in China is very uneven. Being
the two pillars of power generation energy supply, water
energy and coal are mainly distributed in the western and
northern regions, and the demand for energy and
electricity is mainly concentrated in the economically
developed areas in the eastern and central regions. The
distance between the energy source and the energy
consumption area is very long, at the same time the
demand for energy is also increasing more and more
with the rapid development of economy. The imbalance
between the energy distribution and consumption
determines that the energy resources should be optimized
throughout the country. Through the construction of a
strong national grid based on the UHV power grid, the
coal and electricity in situ transformation and large-scale
development of hydropower has been promoted
vigorously to realize the coordinated development
between hydropower and coal power across regions and
basins. As a result, the clean electricity has been
transmitted from the western and the northern regions to
the northern and eastern regions in order to meet the
great demand for the growth of electricity in China's
rapid economic development.

After extensive and in-depth demonstration, the
UHV transmission technology has become an inevitable
requirement for the development of China's power
industry which has the prominent advantages of large
transmission capacity, long transmission distance, low
line loss and saving land resources, etc.

Since 1986, China has started the research on UHV
AC transmission technology, which has gone through
three
large-scale construction and improvement & promotion.
The breakthrough
demonstration project, expansion project of demonstration

stages including technological breakthrough,

technical stage is marked by
project and Anhui power east transmission project with the
focus on technology research and development. The
large-scale construction stage is marked by a series of
including Zhebei-Fuzhou,

projects Huainan-Nanjing-

S1

Shanghai, third phase power supply of Pingwei power

plant, Ximeng-Shandong, Mengxi-Tianjinan Yuheng-
Weifang, etc. The goal is to verify technology maturity,
stability of batch equipment manufacturing and large-scale
construction capacity. The improvement & promotion
stage includes subsequent projects of Ximeng-Shengli,
supporting for DC transmission projects and power supply
of power plants etc. The emphasis is on the improvement
of grid structure, the management level improvement of
UHYV transmission technology and construction.

Since the first UHV AC demonstration project of
Jindongnan via Nanyang to Jingmen in China was
approved to start construction in August 2006, there have
been 23 UHV AC power transmission projects to be put
into commercial operation successfully by the end of 2019
and the backbone of UHV AC power grid has been
initially built in the vast area of Sanhua (North, Central
and East China), which played a major role in ensuring
China's energy security, promoting green development and
haze governance. Those UHV AC transmission projects in
operation totally increased a power transformation
capacity of 177,000MVA and a total line length of
14,230km converted to single line length.

As a result of a series of UHV AC engineering
practice, China fully mastered a full range of core
technologies of the UHV AC transmission from planning
and design, equipment manufacturing, construction,
installation, commissioning, test to operational
maintenance, successfully developed a full set of UHV
AC equipment on behalf of the highest level of
international  electrical equipment manufacturing,
established the testing capacity on behalf of the
international highest capability with the most complete
function, high voltage and strong current, and also the
standard system of UHV AC transmission technology
has been finished.

The UHV AC transmission technology and its
engineering application achievements in China is
presented in this paper from the aspects of UHV AC
engineering development,

design,  equipment

construction and standard system establishment, etc.



