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Interpretation of Preliminary Findings

As a result of an active program of subsidy, a great deal of
wind capacity has been constructed in Northern China. The
cumulative installed wind capacity in China reached 91.4GW in
2013 [1]. However around one third of the installed capacity is
not grid connected due to the lack of local grid infrastructure,
and even when it is connected, transmission capacity and
inherently inflexible power system will limit the amount of
electricity that can be exported to load-centers in the East [2-3].

A preliminary study of both wind and brackish water resource shows
that the five provinces in northern China indicated in Figure 2 have
63% of total wind installed capacity and possess 70% of exploitable
brackish underground water resources.

A general relationship between the cost of desalination
seawater using reverse osmosis (RO) process and capacity
factor of wind power is demonstrated in Figure 4. When the
capacity factor of wind power is lower, it is more economic
favorable to use grid power to desalinate water.
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Figure 3: Minimum work of RO
desalination. The energy
required increases with the
salinity and the recovery rate of
the desalination plant
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Figure 1: Potential wind-generated electricity in mainland China [4].

Basic Flow Diagram of the Analysis
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Future Works
Fit the problem into China background. Come to China and
obtain data in:
• Geology: brackish water storage, chemicals in brackish water,
water standard, injection well capacity etc.	
• Wind power: wind curtailment problem, generation data etc.	

Why Choose Water Desalination
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Water scarcity problem in northern China:
• The water scarcity problem is characterized by both
insufficient quantities of water and poor quality of water due
to pollution [5].
Industry process that can accommodate intermittency power:
• Desalination is an energy intensive process, using renewable
energy sources is fundamentally attractive.
• Reverse Osmosis (RO) is the most widely studied membrane
based process driven by renewable energy [6].
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Research Goal
This project explores the technical and economic feasibility
of using the excess electricity available from wind to
desalinate brackish ground water in the arid region in which
these wind farms are located.
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Figure 2: Five provinces located in northern China that possess both abundant wind and brackish
water resource. The salinity of brackish water resource considered is within 1000-3000mg/L; the
wind resource is measured by the current installed capacity.

Figure 4: First order analysis of
the cost of water over ranges of
capacity factors. Case study of
RO seawater desalination in the
U.S.
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