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A Study on Combustion Adjustment Testing to Reduce the NOx Emissions of Hsieh-Ho Unit 4
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Abstract

The Environmental Protection Agency (EPA) of Keelung City expressed its concern about
the air pollution emission of Hsieh-Ho Power Plant (HPP) and asked to reduce 10%~15% of the
NOx discharged by Unit 4 by the end of June 2019.

The course of events and major results of this study are as follows. The course of events, two
preliminary meetings called, combustion equipment inspected and prepared during the overhaul,
burner balancing completed, and combustion optimization conducted respectively of 1556MW and
440MW to reduce NOx emissions before the deadline. The results of this study : (1) after
combustion optimization, the NOx of high load (440MW) had been reduced by 16% (from 169
ppm to 155 ppm), and the NOx of low load (155MW) reduced by 25% (from 109 ppm to 81
ppm) ; (2) the effectiveness of NOx reduction remained the same as FGR (10%~15% reduction
required by the EPA), amounted to 360 million NTD equipment investment saving ; (3) the NOx
reduction target had been achieved before the deadline, enabling Unit 4 to increase output in 2019
under the restriction of total emission amount control, and helped mitigate the tightness of power

supply.
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The Experience of Emergency Repair - Taking 345kV Emei~Zhongliao Line #187

Transmission Tower as an Example
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Abstract

The said case is by the side of an industrial road located in Guoxing Township, Nantou
County. Due to lasting heavy rainfalls in August 2019, the slope of the road (about 150 meters
long) was severely hollowed (Figure 1) and would collapse any time. After inspection by the
personnel designated by Nantou District Office TPC, it was found that the sliding slope was
merely 12 meters away from the 345kV Emei~Zhongliao Line #187 power transmission tower.

Although the foundation piles of the tower had been reinforced and extended to 10 metersin
1997, whether it was strong enough to protect the tower remained unknown. In this regard, a
protection project to construct 20 20 meters long piles along with ground beam had to be
initiated. The article introduces the whole course of the emergency repair to serve as reference for
the company.
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The Expansion of Maintenance Management Information Platform for Secondary Substations
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Abstract

Stable power supply to consumers relies on regular facility inspections and tests by frontline
electrical engineering personnel. The introduction of informationized data registration system
(IDR) may reduce the workload of frontline engineers, record inspection data, ensure proper
operation and thus enhance efficiency.

This research aims to expand the function of the present maintenance management
information platform (MIP) of secondary substations by adding the features such as a mobile
device App for electronic process inspection, a more comprehensive crew dispatch system,
accident management, retired equipment management, circuit breaker management, and
equipment maintenance to significantly enhance the facility maintenance efficiency of secondary
substations. In addition, this research develops an android application for secondary substation
maintenance with RFID on mobile devices to provide the frontline personnel with more
convenient inspection and mai ntenance experience.
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A Feasibility Study on Adopting Extremely Hot Climate Standard for the Ambient Temperature
Specifications of Power Distribution Equipment
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Abstract

The purpose of this study is to analyze the feasibility when adopting extremely hot climate
standard for the ambient temperature specifications of power distribution equipment. According to
the international standard IEC 60694, the ambient temperature specifications for power distribution
equipment such as power lines, switches, transformers, automatic line switches and capacitors, are
set intherange of -10 ‘C to+40 °C according to the outdoor temperature. However, affected by
climate change, the temperature is increasing year by year. To avoid failures of power distribution
equipment caused by extreme temperatures, this study aims to analyze the feasibility when
adopting extremely hot climate standard for the ambient temperature specifications of power
distribution equipment from various perspectives, namely (1) to evaluate whether the equipment
such as power lines, switches, transformers, automatic line switches, capacitors of Taiwan Power
Company (TPC) are able to withstand the test of lasting high temperature (equal or above 35 C
in summer); (2) to analyze the feasibility when adopting extremely hot climate standard for the
ambient temperature specifications of future power distribution equipment; (3) to propose
improvement strategies and influence assessment for distribution equipment against extremely hot
temperatures.
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The Endurance of Generator Excitation System Analyzed with Event Data and the
Modification of 1ED IIT Setting Label
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Abstract

To improve the power system stability of outlying islands, it is extremely important to
isolate faults in no time. The marking of indicating instantaneous trip (I1T) at the end of main
feeder circuit breakers (FCB) is an important issue for example. The setting of 11T has to consider
the magnitude of fault current so as the fault may be isolated right away to prevent power
system collapse. At the request of feeder automation, the fault detection, isolation, and service
restoration (FDIR) function needs some reaction time to assure that is an accident current. In this
regard, this paper conducts AVR response and tolerance assessment of the generator through
historical accident current to reduce the possibility of accidents that the generator AVR system
would have been switched to manual state, and accordingly conducts IIT calibration analysis.
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A Study on the Eligibility Required for Non-conventional Resources to Provide Ancillary
Services - the Cases of Northern America | SOs
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Abstract

This study focuses on the eligibility of non-conventiona resources such as energy storage,
demand response, behind the meter generator to provide ancillary services (AS) as follows:
frequency regulation, spinning reserve and supplemental reserve. Based on the literature review
of the market manuals and protocols of independent system operators (ISOs) in Northern
America, the qualification of non-conventional AS resources including the dligibility to
participate, minimum capacity of the bid, control scheme, response time, activation, duration and
so forth have been discussed. Besides, specific practices of each 1SO have been examined to
further understand the reasoning of a system operator introducing new resources onto the market.
Nevertheless, market regulations such as bidding rules, performance measurements, settlement
and penalty are excluded from this study.
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The Effects of Renewable Energy on Power System Inertia
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Abstract

Due to the large rotor inertia of synchronous generators for conventional power systems, the
system frequency may be determined by the rotor speed of synchronous generators. When system
load changes, the rotational inertia may provide functions such as frequency support and
frequency response. In the foreseeable future, the volume of renewable energy such as wind
turbines and solar photovoltaics will gradually increase. Nevertheless, the inertia of renewable
energy is less significant than traditional generators. The system frequency is apt to deviate from
target value when system load changes, especialy in the daytime when the output of synchronous
generators is low (many traditional generators stay on standby or disconnected). This will further
lead to insufficient system inertia and then worsens the capability of frequency response. When
the said situation collides with generator/line tripping or short circuit, poor frequency response
may cause serious problems of system stability. This study aims to collect the cases and
countermeasures regarding the impacts of renewable energy and simulate the impacts of
renewable energy. The results of this study may serve as reference for power system operation
confronted with high penetration of renewable energy.
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The Experimental Ancillary Service and Reserve Margin Trading Platform in Taiwan
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Abstract

Energy Transition is one of the key components driving Taiwan to launch an electricity
trading platform. Besides, Article 11 of the Electricity Act specifies that the licensee of
transmission and distribution (i.e. the system operator) shall according to the needs of market
development establish an open and transparent electricity trading platform. Being a first push in
Taiwan, it is necessary to examine the feasibility and reliability of the platform before it is
officially launched. Therefore, the Ministry of Economic Affairs instructed Taipower to initiate
the Experimental Ancillary Service and Reserve Margin Trading Platform and enact regulations
related to the platform’s management and procedures. Ancillary services (AS) including
frequency regulation, spinning reserve, supplemental reserves are technical measures to ensure
stable and real time power system operation. Comparatively, reserve margin (RM) helps secure
steady power supply in a longer term. The retailers (power companies that sell electricity to
consumers) are obliged to prepare adequate generation capacity (the reserve margin). In short, the
trading platform aims to procure supply and demand side resources under the premise of grid
security and to realize afair, open and transparent electricity market transaction.
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A Preliminary Study on Introducing Electric Power Internet of Things into Talipower

Bt 2* W% B R s A CET
Yang, Shih-Cheng Yang, Wei-Cheng Chen, Jackson Yang, Ai-Lin
m =

AP ELIRE - AU OEARRERIGENE - LRE ST R IEERE -
EEEPURH A EE R B Y 3 - A B PIEE  ER R R TR
FR A S T AT Y 2 T R 5 A RO - DRt
PR BRI MRS - R TR - TG SR 0ER38 - A3 = PSP
55— P EYE 107 4 12 5 108 47 12 A 5e Ak SERE R R IBr B T S0 - 25
Bt 108 45 12 FI 2 109 45 6 A Sh4S e il G 1y PIBeee » i RSB 100 45 6 %
109 : 12 5 B R T - A £ DU — IR TR E - e
WEREE AN TSP IR E REPIRTMER B - RS TG
HIGPHLER -

Abstract

The purpose of this study is to develop an optima communication network matching the
needs of various electrical equipment. This project takes Kinmen as a demonstration field and
seeks to transform it into a smart island of technology and life by developing an electric power
loT communication system and fiber optic infrastructure.

This study is divided into three phases: the phase of network planning and feasibility and
benefit evaluation (Dec 2018 to Dec 2019), the phase of system installation and operation test
(Dec 2019 to Jun 2020), and the phase of demonstration application and system verification (Jun
2020 to Dec 2020). This article focuses on the first stage of work to serve as reference for the
company to evaluate the initial results.

FEfEEE (Key Words) @ #2548 (Smart Grid) ~ 2 /149 (Electric Power Internet of
Things) -~ E4g(Private Network) °

LR R I



	台電工程月刊
	目錄
	874-06-台電工程月刊目錄
	874-06-01-協四機鍋爐降低氮氧化物排放之燃調測試評估研究
	874-06-02-致災豪雨搶修經驗分享-以345kV 峨眉~中寮線#187 塔基搶修工程為例
	874-06-03-二次變電運維管理資訊平台擴充開發研究
	874-06-04-配電設備周溫規範採用酷熱氣候標準可行性
	874-06-05-透過事故資料分析發電機勵磁系統組耐受度並修正快速隔離故障標置之需求
	874-06-06-非傳統資源參與北美ISO 輔助服務之制度蒐集
	874-06-07-再生能源對電力系統慣量之影響探討與分析
	874-06-08-台灣輔助服務及備用容量交易試行平台之交易機制簡介
	874-06-09-台電公司電力物聯網通訊系統導入研究


	Button1: 


