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Application and Verification of Battery Energy Storage System for Power Grid Automatic

Frequency Control
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Abstract

In this study, a domestically manufactured 1MW / 1. 5MWh contamer-type lithium-ion battery
energy storage system had been constructed i conjunction with a power condition system capable
to provide automatic frequency regulation (AFC) function and a high-speed real-time power data
measurement equipment According to the requirement of service performance tests stipulated in
the Ancillary Services Procurement Program for AFC Services 1ssued by Taiwan Power Company.
we accordingly carried out the testing of the aforesaid system item by item. As the testing results

indicated, the grid-connected MW distribution-level energy storage system in Shu-lin area of

Tarwan Power Research Institute 1s qualified and capable to provide AFC service.

FEEEE (Key Words) : & iEEEA M (Battery Energy Storage System) - [ Sfj#E=< % %] (Automatic
Frequency Control) ~ ##iBhR7S (Ancillary Service) ~ =3 2R HIHFEE )85 & HI3% fiF (High-speed Real-time
Power Data Measurement Equipment) -
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A Numerical Study on Vestas V47 Wind Turbine Blade Retrofitted with VVortex Generators
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Abstract

This study applies COMSOL Multiphysics® software to carry out numerical simulations of
the two-dimensional flow field around Vestas V47 wind turbine blades. The major contents of this
study include: (1)analyzing the aesrodynamic performances of a blade’s different sections at cut-out
wind speed. (2)analyzing the effects of the positions where vortex generators are installed. (3)the
sizes of vortex generators on lift coefficient, drag coefficient. and lift-to-drag ratio of the blades.
(4)the difference comparison between the two-dimensional flow and the actual physical
phenomena and, (5)the pros and cons of installing vortex generators on a wind turbine blade. The
results of our amalysis indicate: (1)the muddle section of the blade has the best aerodynamic
performance. (2)even under the operating conditions of cut-out wind speed, no flow separation
phenomena are observed at an angle of attack of 0° (3)at an angle of attack of 18°. the blade
retrofitted with V(G3 has the best cross-sectional performance (the lift coefficient goes up 4.35%.
the drag coefficient goes down 4.33%, and the lhift-to-drag ratio goes up 9.07%). We assume i this
study that the effect of vortex generators in the spanwise direction 1s negligible and this causes the
numerical results to deviate from the actual physical phenomena. As for flow separation caused by

fluid flowing through large-sized voriex generators. reducing the sizes of vortex generators may

serve as a sound solution.
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Installation Requirements and Conditions of Low-Voltage Surge Protection Devices on the AC

and DC Sources in Various Voltage Level Substations
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Abstract

This research aims to study the installation requirements and conditions of low voltage surge
absorbers, focusing on surge protection devices (SPDs) on low voltage AC and DC source systems
in substations of different voltage levels. The mam tasks of this study include surveying the surge
voltage on AC and DC low voltage source systems under the situations of lightning. switching
surge and ground faults. and reviewing the surge voltage suppression performance of SPDs.
Electromagnetic model of substation is constructed to simulate the surge voltage on low voltage
source circuits, putting lightning, switching, and ground fault at different points with and without
5PDs mnto consideration. Furthermore, switching surge voltages on low voltage source circuits,
measured from one of our extra high veltage substations, were used to compare with the simulation
results. On the basis of the aforesaid reviewing of the performances of the existing SPDs, we
herewith put forward the timing best location, wiring manners, and specifications of SPD

mnstallations as a reference for planning and designing substation low voltage source system SPDs.
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A Case Share of the Underground Piping of Meilun-Hualien Port Line Due
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Abstract

Taiwan locates in the seismically active zone of the Pacific Ring of Fire and the junction
between the Eurasian Plate and the Philippine Sea Plate. The Philippine Sea Plate subducts the
Eurasian Plate at a speed of averagely 82mm per year, causing frequent earthquakes in the area.
There are three major seismic belts in Taiwan, i.e. the West Seismic Belt, the East Seismic Belt
and the Northeast Seismic Belt. Hualien is located on the East Seismic Belt and the Northeast
Seismic Belt. Since the Northeast Seismic Belt belongs to shallow Seismic zone, earthquakes on
the belt are apt to cause significant effects to the ground and underground equipment. An
earthquake of Richter scale 6.26 hit Hualien on February 6, 2018, and caused significant damages,
such as house dumping, cracked roads, 17 deaths, 285 injuries, est. 2,008 household blackouts (one
TPC feeder out of service), est. 40,000 household water outages, and severe damages to ground
and underground equipment.

The underground piping of Meilun-Hualien 69kV port line of (LB ALEE & #EFE (the
Branch of Taiwan Power Company in Hualien) was strongly hit by the earthquake too. After the
earthquake, a decision was made to increase the cable span to accommodate the electrical planning

of adding underground pipeline, but the execution of the decision encountered a series of
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I problems, to name a few (1)the engineering of underground pipelines involved jurisdictions of a I
numerous of government sectors, (2)the field conditions of underground pipelines were so
complicated and (3)the construction space was extremely narrow, etc. This study aims to put down
in writing the impacts of the earthquake, the process and problems encountered during the
construction of the underground pipelines as a reference for other units and similar engineering of

the company.

BE#EER (Key Words) © 0206 fE#Z ¢ (0206 Hualien Earthquake) ~ >k 7568 (Myron Fault) ~ #f,
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Development of Prototype System for IED Event Data File Retrieving from DDCC
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Abstract

Modern intelligent electronic devices (IEDs) have been widely applied in substations of
power system to measure, store and monitor digital electric signals. The event data collected
by IEDs. when combined with artificial intelligence techniques, can be used to diagnose
system anomalies. Traditionally, IED data must be manually accessed at field sites. The
purpose of this study is to build a single data concentration system to automatically retrieve
power event data files collected by multiple brands/models of IEDs and upload them to the
Distribution Dispatch Control Centers (DDCCs). so as the DDCCs may in real time detect the
fault locations of the distribution feeders. The aforesaid system provides additional functions
and added values to the IEDs. This study aims to test the IJEDs communication protocols and
software by different manufacturers to develop an integrated system i Hsinchu secondary

substation.
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A Study on the Design and Implementation of AMI-based Key Management System
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Abstract

To reduce security risks of AMI system, the most effective way 15 to control the access nght
of AMI system and apply encryption to restricted data transmission. To achieve the goal. we need
to install access and encryption keys in each meter, and use a key management system to generate,
distribute, update, and revoke the keys to maimntain data transmission confidentiality, integnty and
authenticity. This study aims to establish a key management system by devising a complete key
management mechanism and develop com C'est mon honneur de communiquer de maniére
constructive avec vous munication mfterfaces between the key management system and other AMI
system members, such as the HES on the communication company side. the MAM on the
Taipower control center side, and the near-end operating software at each Taipower district office.
In addition. to enhance the security of the key management server, this study also analyzes the
feasibility of importing HSM (Hardware Security Module) to generate kevs, encrypt/decrypt data
on the servers, and protect the keys stored in the database, to comply with the recommendations of
NIST IR 7628.
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A Study on DR Cost-benefit Analysis Model and Strategies for Promoting DR Programs
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Abstract

To maintain reliable power supply and stable electricity prices. Taipower has promoted a
numerous of demand response (DE) programs. However. a comprehensive mechanism to assess
the cost'benefit of DR programs is yvet available. To tackle the ongoing development of domestic
DR programs, this study selected leading countries such as USA and Japan as a reference to
understand the guidelines, design methods. and evaluation mechanism of DR programs in foreign
countries.

Besides. by referring to the practices of DR evaluation mechanisms in foreign countries and
the unique situations in Taiwan, this study puts forward recommendations aiming at the design and
evaluation of DR programs for Taipower to review the effectiveness of 1ts DR programs.

Finally. according to its role along the procedure of electricity market reform in Taiwan. we
conclude some strategies and blueprints for Taipower to carry out DR programs at various stages

in the future.
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Taiwan Multifamily Building Common Area Electricity Consumption and Strategies to Energy

Efficiency
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Abstract

This study aims to proceed a market research on the current status and determining factors of
the electnicity consumption of common areas of multifamily buildings in Taiwan, and the barriers
and coping strategies for energy conservation of the said buildings, by conducting 10 sessions of
in-depth interviews. survey of a total of 602 questionnaires. and 3 sessions of focus group
discussions (FGDs). The results of this study may serve as a reference for the government while

planning and designing residential energy efficiency policies and programs.
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Area) °

LIPS 3 AV R RS A A
HEEAGHEKOEEN LG


administrator
文字方塊
回頁首


	台電工程月刊
	目錄
	再生能源
	輸 變 電
	配 電
	資訊與電腦
	其 他




