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Subtopic 5: Microgrid Monitoring, Management, and Comprehensive Security
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Online Energy Generation Scheduling for Microgrids
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Microgrid is a local electric power system with both
generation and distribution sub-systems (Fig. 1). A
building, a hospital, and even a district can build a
microgrid of their own. The network uses solar or other
renewable energy generation; it can also use small gas
generators to provide electricity in grid-connected or
islanded modes.
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Microgrid can effectively improve power system
stability, energy conversion efficiency, and the
percentage of renewable energy integration. The
United States, Japan, Germany and Denmark are
actively promoting the development of microgrid.
Renewable energy generation, however, is affected
by weather and thus intermittent in nature, the
operator also faces difficulty in accurate prediction of
the local electricity and heat/cooling demand. As
such, conventional energy generation scheduling
solutions based on accurate generation/load
prediction fail to work in microgrids with the unique
generation/load characteristics. Therefore, the key
challenge in microgrid operation is to optimally
orchestrating external energy supply and local energy
generation to meet both power and heat/cooling
demands with optimized costs.
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Fig. 1 Schematic diagram of microgrid operation. (Collaboratively
contributed by a TRS collaborator and CUHK alumnus Prof. Sid Chau
from Masdar Institute of Technology, Project Manager Miss Mandy Tse
and Prof. Minghua Chen.)
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The team developed a paradigm-shift online

algorithm for cost-minimized energy generation
scheduling in microgrid. The algorithm B . MAERREENER  JER O FAEM N ERREREN
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addresses a key and unprecedented scheduling

challenge caused bY th.e |nt.erm|t’Fency Of . Fig.2 The online energy generation scheduling algorithm CHASE
renewable generation in microgrids, achieving (Competitive Heuristic Algorithms for Scheduling Energy-generation)
effective cost-saving performance and enabling can bring about a remarkable 20% cost saving, given little or no

integration of high-percentage renewable generation/load forecast information.

generation in microgrids.
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Professor Minghua Chen and his team broke through the conventional prediction-based scheduling paradigm
and proposed an online algorithm called CHASE (Competitive Heuristic Algorithms for Scheduling Energy-
generation), which is based on intelligent tracking of the behaviors of perfect dispatch. In a case study of a
virtual microgrid based on traces in San Francisco area, with little or no generation/load forecast information,
CHASE algorithm was able to bring about remarkable 20% cost saving (Fig. 2). Here, perfect dispatch refers to
the optimal scheduling solution assuming full knowledge of all future generation and load information. Recently,
the feasibility and performance of CHASE algorithm have been further validated at the Hong Kong Polytechnic
University Microgrid Laboratory. Extensive experimental results show that the cost saving performance of CHASE
algorithm is close to that of the lowest value reached by perfect dispatch, off by less than 10%.
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The next stage of the research is to carry out field test in Lee Woo Sing College at CUHK, commented by Prof.
Minghua Chen. When the technology is mature, he believes that it provides a viable solution for providing

electricity in Hong Kong's outlying islands. .
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More information
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https://sse.erg.cuhk.edu.hk/sse/node/102
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