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SinoTrough: Innovative Solar Technology for a Sustainable Energy System in China

A contribution by Dr.-Ing. Gregor Bern, Ningzi Xia and Francisco Torres Sartori, Fraunhofer Institute for Solar Energy Systems ISE
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Unlike fossil fuels, concentrating solar power (CSP)
plants can generate clean and cost-effective electric-
ity. Concentrating solar collectors, such as a para-
bolic trough, convert heat generated by sunlight into
electricity. In sunny regions, they supply renewable
electricity on demand by using large thermal storage
facilities. In an energy market highly penetrated by
fluctuating renewable energies such as wind power
and photovoltaics without storage, CSP with thermal
storage contributes to flexibility of the electricity sys-
tem and helps maintain grid balance. These thermal
storage facilities allow for the generation of electric-
ity whenever needed and thus support a non-fluctu-
ating renewable energy provision by also taking into
account possible time gaps between the availability
and demand of energy. On top of that, thermal stor-
age also allows the generation of electricity even at
night-time when the sun is not shining. Therefore, CSP
represents a promising technology to support China in
its ambitious goals to peak CO, emissions before 2030
and subsequently reach carbon neutrality by 2060.

Demand in solar thermal power plants and solar col-
lectors has been growing around the world, and espe-
cially in China. In response to the rising demand, the
German-Chinese SinoTrough project focuses on the
development of collector systems to further increase
the efficiency and reliability of the technology and
reduce production costs. The project aims at devel-
oping an innovative parabolic trough collector to fit
the needs of the Chinese market and energy system.
In addition, the project takes into consideration the
resilience needed to adjust to the harsh environmen-
tal conditions in Northwest China as well as the socio-
economic adaptation to the Chinese market.

The SinoTrough project is funded by the German Fed-
eral Ministry of Education and Research (BMBF) as
part of the “CLIENT-Il Funding Initiative”. Fraunhofer
Institute for Solar Energy Systems (ISE) in Germany
serves as the network coordinator and scientific part-
ner, providing research on the Chinese energy market,
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Orange dots depict areas deemed suitable for the installation of CSP pow-
er plants in the northern and northwestern regions of Mainland China
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the role of CSP in its energy system, social acceptance
in the relevant regions, as well as the socio-economic
impacts on the Chinese market. In parallel, the Ger-
man company sbp sonne is developing the innovative
parabolic trough collector, while the Chinese company
RoyalTech will build a prototype in Northwest China
demonstrating the technological improvement. In the
end, Fraunhofer ISE and the Chinese Academy of Sci-
ence will measure and assess the collector’s perfor-
mance on site.

After successful development and product launch
in China, the goal is to enable the newly developed
SinoTrough collector to be offered to further markets
around the world, thus contributing to the transfor-
mation of the global energy system and climate miti-
gation. Possible transfer markets include the Middle
East, North Africa, and South America.

Community and market acceptance

The SinoTrough project aims to make sure that rele-
vant communities and market participants can voice
their opinions and offer valuable feedback during its
implementation. Fraunhofer ISE is studying the socio-
economic acceptance in addition to the technical
performance by involving stakeholders in this pro-
cess. These studies could offer a key perspective for
investors and policy makers to analyze the values of
CSP projects especially when considering system in-
tegration of the technology. With such consideration,
two online surveys are currently open to investigate
the market and community acceptance respectively.
The market acceptance questionnaire targets key
stakeholders on the CSP supply chain in China such
as engineering, procurement and construction (EPC),
component manufacturers and investors, while the
community acceptance questionnaire is designed for
long-term residents in Inner Mongolia, Gansu, and
Qinghai Province. Contributions are very much ap-
preciated and will help make the SinoTrough project a
success for the involved partners, the respective com-
munities and the Chinese market. To further engage
relevant stakeholders and increase social acceptance,
a workshop will be organized in the late summer of
this year to introduce the SinoTrough project and
present results from the technological and socio-eco-
nomic research.

Impact on economic development and electricity
grid optimization

The method of input-output analysis and the Jobs and
Economic Development Impacts (JEDI) for CSP Model
are used for assessing the potential economic impacts
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of the project. Primary analysis estimates that a 50
MW demonstration plant using SinoTrough technolo-
gies would create 243 jobs, out of which 44 are onsite,
77 from the supply chain, and 122 as induced effects
during annual operation. Over a lifetime of 25 years,
such a plant would approximately generate 432 mil-
lion USD of economic output, taking into the account
revenue created from the local supply chain, and
household spending of employment income, in addi-
tion to the plant itself.

In order to pave the way for a higher share of renew-
able energy in the power grids of the future, a model
region in China was investigated based on prerequi-
sites deemed necessary for a successful implementa-
tion of this initiative. The Fraunhofer ISE simulation
tools Entigris and ColsimCSP were used to identify the
potential of a storable and plannable technology for
power generation aimed at strengthening the Chinese
grid and meeting rising energy supply demands in the
long term. As a result, suitable areas for CSP installa-
tion in China were identified through an assessment of
technical potentials, which are predominantly located
in northwestern and northern regions. The expansion
of an inter-regional transmission grid and installed ca-
pacity of renewables were subsequently predicted un-
der a reference scenario and a High Renewable Energy
Share Scenario (HighRES). In both scenarios, green-
house gas emissions in China would peak by 2030. Yet,
in the reference scenario, the share of renewables in
the electricity mix only reaches 38 percent, whereas
in the HighRES scenario, the share of renewables com-
prises 50 percent. As a result, the analysis suggests that
the HighRES scenario would require twice as much grid
infrastructure compared with the reference scenario
to enhance inter-regional connectivity.

The results underline how different technologies
should be combined to identify and implement the
most beneficiary power supply for a society. Costs
and benefits of investment in 24/7 electricity genera-
tion, grid stability and local impact of technological
advancements on employment must be considered
together. Enhanced grid capacity allows for the effi-
cient distribution of energy from the regions of gen-
eration to serve the high power demand of the eco-
nomic hubs located in the southeast of the country,
while storage technologies enable filling the gaps be-
tween the supply and demand curves. The right com-
bination of wind, hydropower, photovoltaic and CSP
with suitable storage technologies, in synergy with
an expanded electricity grid, will support China on its
path towards carbon neutrality.
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BMBF-Project Office “Clean Water”
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The BMBF-Project Office “Clean Water” at Tongji
University Shanghai, which was implemented to
support the Water Research Cooperation between
BMBF and the Chinese Ministry of Science and
Technology and its projects in July 2012 (introduced
in previous Econet Monitors), supports all CLIENT II-
projects in China.

Contact: Ms. Nicole Umlauf (n_umlauf@tongji.edu.cn)
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BEREAR: SBAEN Z X (n_ umlauf@tongji.edu.cn)
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