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Subtopic 6: Laboratory and Field Demonstration of MGs with PV Modules and Smart Storage
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First-of-its-kind Laboratory Microgrid Platform and CHASE Algorithm
Implementation
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The research crew has been aspiring excellence in the study of
efficient utilization of electricity. Their microgrid experimental
laboratory platform - a holistic integration comprising
photovoltaics, energy storage and optimization dispatch
components - is the first-of-its-kind in Hong Kong, with total - ~
capacity of 4 kw (See Fig. 1 for the laboratory outlook and Fig. 2 —. BEEMEHERZENING -

for the network architecture). The team established the smart Fig. 1. Outlook of the laboratory microgrid
real-time monitoring system using the software LabVIEW. platform.

At the same time, it acts as the implementation verifying platform for various online experimental dispatch and
control strategies, with control cycle as rapid as 5 seconds. Here, the CHASE online energy generation scheduling
algorithm developed by Prof. Minghua Chen from CUHK was successfully verified.
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Fig. 2. Network architecture of the
laboratory microgrid platform established
by the team.

Intelligent Micro-grid

Led by Prof. Zhao XU

Developed by Dr Youwei JIA
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Granular Probabilistic Interval Forecasting
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Forecasting the generation and consumption of electricity is
essential to achieve energy efficiency. An accurate
forecasting strategy can provide important information for
supply and demand pattern to the microgrid, assisting
policy makers to devise suitable control and dispatch
strategy. Here, granular probabilistic forecasting technology
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has been shown to be a promising approach.
Actually, all forecasting approaches involve errors.
Probability forecasting is able to reflect different
levels of errors by prediction intervals, thereby
allowing policy makers to deploy a suitable control
strategy to guarantee economic and reliable
operation. In collaboration with the Hong Kong
Observatory, the team developed high-performing
granular probabilistic forecasting technology. (In Fig.
4, the high reliability of the approach was verified by
the 90% confidence level of the 15-minute interval
prediction results of solar irradiance, which means
90% overlapping of observed values) This technology
has been successfully implemented in the short-
term probabilistic forecasting of the solar irradiance
data of King’s Park at the Hong Kong Observatory,
and is applicable to solar and other renewable
energies in future.
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Fig. 3.. Using the Matlab software, the team
developed the Forecasting System for Renewable
Energy(FSRE) for forecasting solar irradiance using
granule-based interval technology.

980

2 £
g 3

Solar Irradiance(W/mim)
&
8

6:00 8:00 10:00 12:00 14:00 16:00 18:00
Time(UTC+8)

BP0, B 15 73§25 B fR A0 Y6 58 2 53 FUNIZS
. FREEMNTEES 90% MR AEE LT
oj&E 90% HERAIE - FBARZAAFFE IS -

Fig. 4. The 15-minute prediction intervals of
solar irradiance via the granule-based model
have a nominal confidence level as high as 90%.
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First-of-its-kind Smart Demand Controller in Hong Kong
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Frequency stabilization is the key factor to ensure
power system operation safety. Conventionally,
frequency regulation is generally provided by the
generation side at high cost. The team successfully
developed a real-time smart demand controller, the

first of its kind in Hong Kong, which can be applied in
different home appliances, in sizes as small as a
regular credit card, which is very suitable for home
use in Hong Kong (Fig. 5). Thanks to the devised
controller, the home appliances are able to
contribute to frequency stabilization in real time.
That is, non-critical appliances are switched off when
frequency significantly drops, and rapidly resume
power supply once the frequency is restored. This
controller can share the load of frequency
stabilization from the user side, bringing great
benefits to the entire microgrid system. Its fast
response and high controllability make this controller
very suitable for application to large home appliances
like refrigerators, air-conditioners and water heaters.
In contrast to the conventional way, the approach
suggested by the team not only improves

the response rate, but is also environmentally
friendly and substantially reduces costs. Widespread
application of this controller holds significant
potential for supporting system frequency stability in
Hong Kong.
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Fig. 5. The smart demand controller is as small
as a regular credit card, which is very suitable
for home use in Hong Kong.

.

B/, FFREEN T EE X -
Fig 6. Research team of Prof. Zhao Xu.
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More information
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https://sse.erg.cuhk.edu.hk/sse/node/106
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