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An Introduction to the Enhanced Dynamic Regulation Reserve Service of Energy Trading

Platform
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Abstract

Under the influences of low-carbon energy, increasing penetration rate of renewable
energy, and dramatic climate changes, the power system in Taiwan is facing challenges such as
short/steep load rise and peak load shifting from the daytime to the nighttime. In accordance
with the instruction of the Energy Bureau of the Ministry of Economy, Taipower proposed a
plan regarding enhanced dynamic frequency regulation reserve (E-dReg) service to fully
utilize the advantages of grid-scale battery energy storage systems (BESS-quickly and flexibly
respond to changes of system frequency. This article aims to describe the features of E-dReg,
e.g., market mechanism, technical specifications, applications and conditions, pricing and

settlement.
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Developing Heat and Air Condition Surveillance System for Underground Cable

Tunnel Ventilation and Cooling
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Abstract

This project aims to establish an "underground cable real-time sensing system" to monitor
the temperatures and gas concentrations in the tunnels. By analyzing on the sensing data,
information regarding field distribution of temperature and recommendations regarding
ventilation and timing of cooling have been brought up to serve as reference for Taipower.
Besides, to evaluate the necessity of equipment procurement and types of cooling systems, it is
necessary to evaluate whether the normal operation may reach the ventilation and cooling
ratings of the auxiliary electromechanical equipment. Affected by the fast pace of urbanization

and resulting need for underground cable construction, there are some lines experiencing
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transmission constraints during peak load hours. Moreover, this project measures the surface
temperatures of underground cables to analyze their dynamic thermal rating. By so doing, the
instant capacity margin of underground cables can be evaluated to facilitate stability of power
supply.

The scope and contents of this project are as follows: front-end hardware sensing
equipment to back-end software information platform; applying loT architecture to enable the
measured information related to power devices to be monitored through the cloud; realize
dynamic thermal rating of underground cables; through connecting the operating current to
estimate the utilization rate and margin reserve of power lines. The results of this project may
serve as reference for personnel responsible for on-site maintenance and system dispatching to

ensure power transmission safety, maintenance efficiency, and reliability of power supply.

BE S5 (Key Words) : i N 8848 (Underground Cable) ~ B[Ji% )7 45 &5 il (Real-time Tunnel
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Assessing the Requirement of Responsive Reserve Service for the Power System in Taiwan
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Abstract

Along with the increase of renewable energy sources (RES), such as wind and solar
power, the synchronous inertia of the power system has been decreasing, while potential rate
of change of frequency (RoCoF) increasing. When penetration rate of RE approaching/
exceeding a certain level, it is difficult to keep system frequency within safe ranges. High
RoCoF may cause generator tripping and system collapse- under the worst cases of sharp
frequency changes and load shedding unable to function. We apply the information regarding
the design and application strategies of the ancillary services coping with high RES
penetration by the Electric Reliability Council of Texas (ERCOT) to calculate the minimum
requirement of responsive reserve service (RRS) for the power system in Taiwan- scenarios of
different RE levels have been simulated. The results of this study may serve as reference for
the departments responsible for power system operation and dispatch confronting with

increasing RE penetration rates.
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A Study on the Efficiency of Energy Saving for Regional Air Conditioners
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Abstract

By referring to the measures commonly adopted by foreign countries to evaluate the
efficiency of regional energy savings and statistical analysis methodology, this study aims
to utilize open datasets to identify the community (in the unit of village, H) with energy
saving potential, conduct questionnaire survey to understand the characteristics of air
conditioners (AC) and AC usage behaviors of the community, and evaluate the energy
saving potential of the community based on laboratory AC operation test results. Taking
AC with capacities in the range of 4.1 to 7.2 kWs as examples, the result shows that
starting at a set temperature of 25°C, each increase of 1°C may reduce averagely 6.59% of
the total cooling energy consumption. Last but most important, when replacing with
first-class energy-efficient AC and raising the set temperature by 1°C, the energy

consumption can be saved by 72,732 and 464,500 kWhs respectively.
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PM, 5 Emission Characteristic of Thermal Power Plants
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Abstract

This study aims to conduct PM,s (i.e. filterable particulate matter (FPM,.5) and
condensable particulate matter (CPM) emission sampling of thermal power plants (TPPs)
with a total of 10 stacks to understand their PM, s emission characteristics. The FPM, ;s
analysis includes mass concentration, ions, chemical composition and carbon components.
The CPM analysis includes mass concentration, ions and chemical composition.

As the result shows, mass concentrations of CPM of TPPs are higher than those of
FPM,s. The mass concentrations of PM, s are in the (descending) order of oil-fired,
coal-fired, and natural gas-fired power plants. For most FPM,s samples, chemical
substances and ions account for the majority of mass concentration, while CPM samples
are mainly composed of ions. As for composition analysis, the ions emission in FPM, 5 and
CPM were both impacted by the operation parameters of air pollution control devices. The

highest ion composition of CPM sample is sulfate. This is related to the chemical

characteristic of the fuel. On the other hand, the concentration of heavy metal in FPM, 5 is
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much higher than that in CPM. It can be concluded that the heavy metals having high
boiling points so mostly exist in solid phase and can be adhered to FPM, s.
In conclusion, chemical characteristics of the fuels and the operation parameters of air

pollution control devices are the most crucial factors affecting PM, s emissions of TPPs.
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Feasibility Study of Mechanical Splices and Headed Deformed Bars of Electric Tower
Foundation — A Case Study of Simply Supported Beam
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Abstract

This research aims to investigate the experimental performances and compares the
applicability of SA grade mechanical splices and headed deformed bars of electric towers.
We designed a total of six scaled-down simply supported beam specimens according to the
actual four-pile foundation structure and the latest Concrete Structural Design
Specification 401-110, and the test variables include: the rebar at the center of the beam,
either lap spliced or using a mechanical coupler, and the rebar at both ends of the beam,
either a standard hook or T-headed reinforcements. From the processes of four-point
flexural tests, data regarding the failure mode of the beam, vertical force and displacement
at the center of the beam subjected to unidirectional loading were recorded. As the
experimental results show, the performances of test specimens with SA grade mechanical

splices and headed deformed bars are similar to the existing practices using lap-splice and
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standard hook-both of the arrangements may provide 1.3 times nominal bending moment
strength and have excellent deformation capability. Besides, analytical results demonstrate
that the analysis accuracy of user-defined hinge increases along with the increase of the
shear span. The experimental and analytical results of this study may serve as reference to
improve on-site construction performances of large-scale simply supported beams, while in

compliance with relevant standards of design specification.
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Abstract

Taiwan Power Company (TPC) is a vertically integrated electric utility- engaging in
the businesses of electricity generation, transmission/distribution and retailing. As article
11 of the Electricity Act amended in January, 2017 specifies, the licensee of electricity
transmission and distribution shall establish an open and transparent electricity trading
platform (ETP), after functional unbundling of TPC’s generation and grid assets. Since
July 15th, 2021, the trading platform has officially commenced.

This study aims to cultivate wholesale electricity trading professionals by compiling
introductory training materials regarding the budding ETP in Taiwan. To achieve this
objective, we refer to the education textbooks and training materials of foreign electricity
markets and make appropriate revisions in accordance with the structural planning needs of
Taiwan ETP. The contents of the said training materials comprise introduction of power
system and electricity market as the foundation course, and the roles, responsibilities and

procedures for each individual market and its participants as the advanced course.
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(Electricity Trading Platform) °

FEERTEANARMEFENENAAELR

G RSP R IR



R AR FHUAARBHRA > BHTER

The Development of Alternative Source Terms Methodology for Design Basis Accidents
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Abstract

This project was funded by Department of Nuclear Engineering of Taiwan Power
Company and conducted by the Division of Nuclear Engineering of INER. The project started
from 2017 and ended in 2021, a total of 3 years and 9 months. It had two primary purposes.
One is to develop alternative source terms (AST) related technologies. The other, to
complete the justification of continuous operation application of Kuosheng and Maanshan
nuclear power plants (NPPs), AST dose analysis methodology of the personnel in the control
room envelope, and application case study of control room habitability. This project may help
improve the results of design basis accident dose analysis, increase the allowable value of the
unfiltered in-leakage rate and safety margin, and ensure the continuous operation of the said
NPPs.
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