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An Experimental Research on Breakwater-integrated Wave Energy Converter-taking Taichung
Harbor as an Example

BikAE EEEE PRE I
Tsai, Ching-Piao Ko, Chun-Han Chen, Ying-Chi
gﬁié}‘{*** %ﬁ?ﬁ ;&**** 7]‘7]\55;5‘(****
Chang, Wen-Chin Lai, Kuan-Liang Lin, Chi-Wen
=

RERE TR HE CHRFAE 22 97% 2 b > Fafis i n] 1T 2 H E (R EE TS IR EEHIBUR T3 -
EERARENIIRE  ERIGREENREE  FREAIRERIVIIIR > TRAERI R A AR
B > BRE BRI S bR - 2EE TN E] RIS & BUFRETRERIBOR -
Heariihasd 2 p ] B 1 H R EEE T 2 ROREE AT - AW BB AN BT E RS
REAEF ~ KRR SR T B8 T RORAERIRIGECR ~ BRI E LU T ~ #RIEHY
(ERIMEZ PR R & e UR R SR AR E B B 58 Ak » ‘B ANTIE /K THREERIS AL - AT S
DT RN E R NAYY 83.12% 2 R AEFHHUSCR « AR AR 61.0% » Sz B A
LR HIE R T R R 8 > W20 AR BRI S5 B T 22 31.6% - tEA) - 1F 50 £EHig
JEZTT > AZEEAEH E AT OWC ZRERIHUEE. - n] {4 40% R e R BE T -

Abstract

Taiwan relies on imports for more than 97% of its energy. Looking for indigenous low-carbon
energy is an indispensable policy for the government. Taiwan has over 245 harbors. A humerous of
breakwaters have been built to protect the embankments by absorbing/dissipating the wave energy. If
we can turn the wave energy into electric energy, our consumption of fossil fuels for generation may
be reduced, the emission of carbon dioxide emissions as well. To comply with the energy transition
policy (to achieve the goal of Nuclear-Free Homeland and to reduce the emission of greenhouse
gases), Taiwan Power Company started evaluating the feasibility of utilizing wave energy as basel oad
generation, using the breakwater-integrated wave energy converter. This study evaluates the
feasibility of applying oscillating water column (OWC) wave energy converters to achieve the
aforesaid goal. The contents of the study includes: (1) collecting and analyzing the meteorological
data, sea weather data, and topography data in Taichung harbor, (2) investigating wave energy
potential, optimal configurations of the OWC device, the efficiency of the OWC wave energy
converter, and (3) storm wave loading on the OWC device utilizing CFD methods and experiments.
As the results indicate, there are abundant wave energy along the north breakwater of Taichung
harbor, even more extensive than the offshore. The optimization of the OWC device has been done
by simulating the situations of Taichung harbor. The optimized OWC device is about 83.12% under
regular wave and61.0% under irregular wave. A self-made wells-turbine had also been tested with the
OWC device and the energy conversion efficiency was around 31.6%. Besides, the OWC device
could reduce around 40% wave loading on the structure of the embankments under storm wave.
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The Design and Deployment of Single-phase 2-wire Modular Smart Meters
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Abstract

To comply with the government’s AMI policy, modular smart meters have been promoted
since 2018, with a goal of installing 3 million meters by 2024, and single-phase 3-wire 3-phase
4-wire low voltage modular meters have been successively developed and installed. Due to the
gparseness and sporadicness, single-phase 2-wire smart meters were not the priority procurement
item. However, to be in pace with the increase of installed smart meters, it is necessary for us to
design single-phase 2-wire modular smart meters to complete the last mile of low-voltage smart
meter installation.

Furthermore, more and more AMI meter suppliers have joined in the market and millions of
smart meters installed. However, the meter operation softwares, from various providers, are
different from each other and are adding burdens to the on-site technicians. In this project, we
have successfully developed an operation software, suitable for al kinds of smart meters, to
simplify the setup procedures and to reduce the programming time for large scale AMI
deployment in the near future.
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A Research of Upgrading and Expanding the Functions of the Current Billing System
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Abstract

To bein line with the objective of smart grid implementation plan set by the Executive Y uan,
Taiwan Power Company accumulatively deployed around 200,000 and one million household
AMI meters respectively in 2018 and in 2020, and three million household AMI meters will be
completed before 2024. The current billing system will not be applicable for future application and
will be therefore upgraded according to the following requirements: (1) to maintain stable
operation, (2) to reduce the risk of information security, (3) to improve the efficiency of billing
operation, and (4) to integrate the business of power purchasing. The software and hardware will
be upgraded first, subsequently the mass AMI power consumption data in the meter data
management system (MDMS) to couple the applications of demand response (DR) and time of use
price (TOU), to clip peak loads and to increase the value of AMI investment. In conjunction with
the enforcement of the Cyber Security Management Act, it is hecessary to strengthen the protection
of information security and customers' personal data.
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Assessment Methods for Reinforced Concrete Structures
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Abstract

The purpose of this research is to establish overal assessment methods, including durability
diagnosis and seismic evaluation, for reinforced concrete structures, putting into the consideration
of material aging and deterioration. The scopes of durability diagnosis include summary
investigation, preliminary diagnosis based on visual investigation, and detailed diagnosis based on
material test. Through the above method, the weight loss of steel bar corrosion may be calculated,
mechanical behaviors of the deteriorated reinforced concrete materials and components
accordingly modified, and the seismic capacity of deteriorated structures projected by the aid of
pushover analysis.
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A Benefit Analysis Utilizing Smart Public Housing as a Virtual Power Plant
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Abstract

As we al know, Taiwan is embarking on energy transition (the government’s green energy
first policy) and facing arisk of power shortage (sharp increase of domestic electricity demand).
To greet the challenges, smart grid technology can be used as one of the key solutions. The
Taipei City Government selected public housing as a demonstration field allowing its citizens to
participate in programs such as energy-saving and power system stabilization. With the
accessibility of the modern hardware/software infrastructure of public housings, the role of
citizens is changing, from original consumers to prosumers by participating in demand
response/bidding programs. The implementation of the Aggregator Business Model (ABM)
together with the Trial Electricity Trading Market may contribute to promoting the development
of virtual power plants (VPPs) has a good chance to solve the problem of tight power supply and
create a win-win-win situation for the Taipel City Government, Taiwan Power Company and the
public.
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The Evolution of Singapore Electric Industry : New Paradigms and Directions
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Abstract

This paper examines the four-phase electric industry reform in Singapore. The said reform
started with legal unbundling (since 1995), subsequently the development of wholesale electricity
market and regulatory framework (1996-2003), the unbundling of generation and the grid and the
privatization of generation sector (2001-2008), and lastly the opening of retail market
(2001-2019). The whole process took 25 years. Regarding the regulatory reform, market support
service licensee and vesting contract had been devised and introduced. Regarding the competitive
electricity market, the state-owned electric utility is obliged to stabilize the retail prices, ensure
reliable power supply, and acts as an enabler of digital transformation. The integrated and flexible
deregulation policy and utility transformation strategy of Singapore may serve as reference for
Taiwan.
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An Independent Verification of NPP Reload Design and Core Technology | mprovement
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Abstract

To ensure the safety of nuclear power plants (NPPs) operation, Taipower Company has been
committed to retaining an independent program set (different from the vendors) for reactor
operation core analysis. The loading pattern of fuel vendors will be verified independently for
each reload cycle to make sure al safety parameters in accordance with design criteria and
technical specifications.

The Project, titled Independent Verification for NPP Reload Design and Core Technology
Improvement, started from August 2017 amd ended in August 2020. The analysis modes of
reactor core developed in this project can support both the plant operation and the transient
analysis. In addition to the completion of independent reload design verification, what follows
had also been achieved : (1) introducing SNF code to support the backend management, including
fina disposal and decommissioning of the spent fuels, (2) completing the criticality analyses of
boral sheet swelling of the storage racks for Chinshan plant, as well as changing wet storage to
dry storage of the fuels for Lungmen plant, (3) establishing the technology of neutronics lattice
design, and reconstruction of the data base of fuel operating history for all nuclear power plants.
Besides, the analysis techniques have also been used to support NPP emergency operation several
times.
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