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Amendment Direction of the Renewable Energy Generation System Grid Connection

Technical Guidelines
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Abstract

From 2026 to 2035, there will be in total 1.5GW offshore wind power to be connected
to the grid. The amount of grid connection capacity needed will increase from 27GW to
42GW. Therefore, it is necessary to revise the Renewable Energy Generation System Grid
Connection Technical Guidelines (the REGSGCTG). This paper introduces the planning of
grid connection rules for each phase of offshore wind power development, corresponding
grid reinforcements, indicators of power system impact studies, and updated items of the
draft guidelines. As specified in the draft, the third phase offshore wind power block
development shall have the capabilities as follows : low frequency ride-through, primary
frequency control of high frequency band, generation forecast (obligation), limiting real
power change rate and self-regulating reactive power, to reduce the impacts of wind power
to the grid.
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A Capacity Distribution Mechanism of Photovoltaics Co-use Booster Station
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Abstract

To cooperate with the government policy of developing renewable energy (RE), the Bureau of
Energy, MOEA announced the target of RE installed capacity of 30.161 GWs to be achieved by
2025. 20 GWs of the said capacities will be PVs, 12 GWs of them ground mounted and 8 GWs
small sized. Taiwan Power Company has thus planned to reinforce its grid infrastructure to enhance
transmission capability. However, the period needed for grid infrastructure construction is too long
to satisfy the need of RE connection. To solve the problem, MOEA stipulated a capacity
distribution mechanism titled co-use booster station (CUBS), which is also the main interest of this
article, which consists of the application procedures of booster station establisher; the capacity
distribution mechanism and the minimum capacity requirement; the deposit of co-use capacity; the
distribution line connection of booster stations; the rights and obligations of the market participants
to install or rent the booster stations; the renewable connecting review procedures and audit
mechanism; the last, cases and types of CBUS. In conclusion, CUBS is an available method to

ensure stable power supply and meet the government’s RE development targets as well.
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Abstract

The said 345kV 3rd NPP to Dapeng 1-2 circuits #120 iron tower is located at a
mountain area of Shizi Township, Pingtung County. During an inspection in September
2019, it was found that there were crack marks on the surface around the tower base. After
close observation, the inspectors of Taipower noticed that the ground around the tower base
had collapsed and the main pillars and fine structures were severely deformed; they
immediately notified the department in charge to deal with. After diagnosis, it was judged
that the deformation might have adverse effects on the strength of the tower structure. A
task force was immediately set up and two plans were then drafted- after discussing, one
plan was adopted and work schedules developed. The task force was granted a goal to
complete the maintenance of the tower base and replace a new tower before June 2020, i.e.,
the flood and typhoon season. Despite uncertainties and harsh weathers, the mission was

accomplished within the time limit.
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Case Study of Smart Substation Construction Planning
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Abstract

Accompanied with advancing science and technology, issues of global warming,
climate change and carbon reduction have drawn widespread public concern. So is the
issues of power supply quality and efficiency. As we all know, Taipower company is
actively promoting smart grids to integrate its G/T/D and user-end power systems with the
aid of network monitoring/power dispatch techniques to achieve the goal of energy
conservation.

Substation automation is the prerequisite for smart grid realization. As an example,
Yizhu Distribution Substation by applying IEC61850 protocol to define its substation
function model and data format has achieved interoperability amid different manufacturing
products and equipment operation monitoring through real time network information

transmission.
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Research on Three Phase Unbalance Analysis and Harmonic Analysis of a Distribution System
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Abstract

This paper aims to explore the three-phase imbalance problems of Taipower’s
distribution system and establish standard operating procedures (SOP) for performing the
rephasing of distribution trans formers and laterals to reduce the neutral current of
distribution feeders. Three distribution feeders of Kaohsiung District were selected for the
purposes of computer simulation and effectiveness demonstration. The network topology of

the said feeders along with the input data files were created by retrieving attributes and
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connectivity of the distribution equipment in Taipower’s Distribution Mapping Management
System (DMMS) database. By executing three-phase load flow analysis, considering the
operation data of distribution feeders and verifying the actual phasing of transformers and
laterals using the uPMU, proper phasing of transformers and laterals could be thus derived.
The actual rephrasing of distribution transformers and laterals of the feeders under study
were executed by the engineers of Taipower. The neutral currents of the feeders ex ante and
ex post the above rephrasing works were then compared with each other to illustrate the
reduction of neutral current. The three-phase load flow analysis was performed to
investigate the reduction of feeder power loss after the actual rephrasing of distribution
transformers and laterals. The SOP for three-phase balancing of distribution feeders were
brought forward for Taipower to perform the simulation and field work to effectively reduce
the neural currents of distribution feeders. Besides, this research analyzed the harmonic
problems of Taipower’s distribution system by performing on-site harmonic measurement

aiming at substations and distribution feeders liable to be affected by high PV penetration.
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A Study on Non-intrusive Appliance Load Monitoring of Smart Grid Applications
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Abstract

By applying state-of-the-art artificial intelligence (AI) deep learning algorithm, this
study proposes a non-intrusive appliance load monitoring (NIALM) model, utilizing the
active and reactive power data provided by smart meters, using intervals of every one or
fifteen minutes as the learning patterns. We chose six common electrical appliances, e.g., air
conditioners, illuminators, refrigerators, electric water heaters, dehumidifiers, and fans as
the test objects-an average F-score of 83%. Next, we carried out air conditioner and
illuminator testing in thirty households- an average F-Score of 85%. In addition, we put
forward the suitable business model and roadmap to promote NIALM applications to serve
as the reference for Taipower, including demand side management, alarm of aging

appliances, and home care for senior citizens.
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Abstract

The purpose of this project is to explore and analyze the existing B route
communication structure of Fongshan smart green community. To strengthen the B route
communication structure, a more robust and stabler communication structure was proposed.
In this project, we first reviewed and analyzed the B route communication quality of the
XingDa and the Anshan Nuclear Power Plan dormitories, proceeded site survey and B route
back-end system interface analysis of selected dormitories and then proposed an
improvement plans, including AMI meter’s HAN communication module, indoor
communication module, meter communication gateway, and setting a Wi-Fi wireless
network connecting to the community’s energy management system data path. Next, we
designed a test architecture for B route improvement was designed; developed feasible
solutions of communication modules; and continuingly proceeded communication test data
collection, analysis, and judgment for 2 months. Lastly, we completed the testing and
performance evaluation of the feasible improvement plan, regarding the data transmission
path starting from AMI electric meter through B route to the cloud CEMS of the selected
dormitories, i.e., the XingDa and Anshan Nuclear Power Plant, and brought forward our
suggestions on the improvement plan.
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Difference of Phytoplankton Composition and Density between the Coastal Waters of
the Third Nuclear Power Plant’s Inlet and Outlet
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Abstract

Our investigation and analysis on the all year round phytoplankton data of 1998 to
2020 shows that there is no difference of phytoplankton composition and density between
the nearby waters of the Third Nuclear Power Plant’s (NPP) inlet and outlet. Among the
eight hydrographical and nutrient parameters, e.g., surface water temperature, salinity,
saturation percentage of dissolved oxygen, pH, nitrate, nitrite, phosphate, and silicate
concentrations, only the surface water temperature (27.0%1.9 vs. 28.112.3°C) and nitrate
concentrations (0.574+0.600 vs. 0.822+0.737umol/l) revealed an Inlet-Outlet difference-
higher values at the outlet end. The phytoplankton density did not show significant
inlet-outlet or seasonal difference, but the highest and lowest mean densities were
observed in summer (4,971£18,547 cells/l) and winter (339+474 cells/l) respectively.

Among the 73 microalgae genera, the top seven dominant microalgae had a cumulative
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percentage of 84.7%, namely Chaetoceros, Pseudo-nitzschia, Leptocylindrus, Nitzschia,
Guinardia, Trichodesmium, and Bacteriastrum, The most dominant seasonal microalgae
was Chaetoceros, except Pseudo-nitzschia for summer. No significant difference in
phytoplankton composition by density was found between the inlet and outlet end by using
the method of nMDS analysis, implying that the Bay waters had been circulating well and
no effect of temperature rise beyond 1.0311.23°C on the phytoplankton composition or
density in the inlet and outlet nearby coastal waters.
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