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Combustion Adjustment of Hsieh-Ho Unit 3 to Reduce NOx Emissions

B A R R FRR*
Yang, Tai-Jan Pong, Cing-Ming Lee, Tai-Chen
R R 48 L R
Wang, Pai-Yi Lin, Ming-Hung Tsai, Chin-Tzu
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il EREEEZEEILM I MEEIE - WM TR ERRERESETEET
BB EELYI(NOX) A B EEH - NI AEAZEN11047H B R KE Z Al =
PERE TH LA FR SRS (BB RS o R R ENOxHE & » BIiF =l FIftEE & > ERUXF110
5 R IEA TG T T BT AR EZE -

FE|ECOVID-19% 1E B » AR E LUEE 5 87 X ETZ 2B T AR ZEE
2 &I AT B A1 58 EE R AL BORRER /NG > RS WA H VSR [EI 38 ) > By BEE R = B
(455 MW) S (K& & (150 MW)HYDe-NOXPASE1; REEFIEEIR ¢ (1) S EZEFINOX
Bk & 13%( B 153.1ppm [ 2 133.2ppm) > I & 22 F] NOx J&{ & 22.6%( HH 99.8ppm [F £
77.3ppm) » {2 FHAEE R T EE I E S, (2)2E B FGREH 2 8 [E B (Bl
NOx/HE 10%~15%) » A ST &8 3.off T B EER - Atk EE -

Abstract

Hsieh-Ho power plant is obliged to maintain stable power supply of Northern Taiwan.
Nevertheless, the restriction of total nitrogen oxides (NOx) emission by regulations forms a
ceiling on its generation output. To reduce NOx emission and thus increase generation output,
Taipower embarked on optimizing the combustion adjustment of the boiler of Hsieh-Ho unit 3
and looked forward to accomplishing the project by 2021 summer. The project was handed to
Taiwan Power Research Institute (TPRI) in May 2021.

Considering the severity of the COVID-19 epidemic, the combustion adjustment was
carried out in a remote and interactive way. After two months’ joint efforts, the team
comprised of TPRI and HPP successively accomplished the De-NOx combustion adjustment of
high load (455 MW) and low load (150 MW) De-NOx combustion adjustments. Namely,
NOx reduction of high load 13% (from 153 ppm to 133 ppm) and low load 23% (from 100
ppm to 77 ppm). As a result, the generation output of the plant has since then increased. In
short, this project achieved the same effect of investing on FGR equipment to achieve

10%~15% NOx reduction, and saved 360 million NTD expenditure, not to say the elevated
generation output. The benefits are extremely significant.

8 S8 58 (Key Words) : FAEEZSH957 (Burner Balancing) + #ABEHH#(Combustion Adjustment) + %
ZAEPI(NOX) ~ & E FHEER (Flue Gas Recirculation) °
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Study on Initial Diagnosis Method for Internal Faults of Power Transformers

S5t P LR
Wu, Ke-Chung Hsiao, Tsun-Yu
TRF B 3 BA 7 * 2NN
Zhang, Jia-Xi Shih, Ming-Hong Lin, You-Jie
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BB IEF EFEGR G E N RGETHY A SRR 2 > NIEEE T SRR S
WERE 2 B 48 4% 2B iE — AR EHAVERE - A MKIEEE Standard C57.104-2019
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Abstract

Normal operation of transformers is crucial to the reliability and safety of power system.
Therefore, it is a very important to diagnose insulation deterioration of the internal faults of
transformers at an early stage. In this study, we abide by IEEE’s Standard C57.104-2019 DGA
interpretation flow chart to judge the state of DGA and seek for measures to be taken, and the
leading gas type diagnosis rule of Japan Electric Appliance Association to determine the fault
attribute. Finally, we use online partial discharge ultra-high frequency sensors to diagnose
whether there is a discharge phenomenon inside the transformers to foresee the defects before the
occurrence. In the future, we look forward to applying the said analytical methodology of
artificial intelligence and big data to assist fault diagnosis and decision-making, as well as raising

the accuracy of judgment.

8 # 55 (Key Words) © J5 #0758 (Partial Discharge, PD) ~ JH /2= & /7% EEES (Oil-immersed
Power Transformer) * F] AN SR A6 44 & (Total Combustible Gas, TCG) ~ JH H1/A f# 5 fS 77 FT(Dissolved
Gas Analysis, DGA) ~ 8 &7 EUCHI28(Ultra-High Frequency, UHF Sensor) ~ F8 {7 fif# A7 55 25 /i 25 [E]
if(Phase Resolution Partial Discharge, PRPDI[E]:) °
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Study of Market Competition Policy on FERC's Orders Aiming for Distributed Energy

Resources
B % R &R
Yang, Tsung-Lin Hsu, Jyh-Yih
=
K5 B TR N IE R B N EBLEERE 240 % 0 BElRE TR & R 2 Befig 2 - S5 BB
EAHERT I E AV B BURVEM > SAE RO - TRHF Atk E 2 EH 2% 2w
BEFBRE M - B~ SRR R E B2 B & AT ST BB 2 T B R BB AE R 4

BITE S+ HRERRHTE R 2 BT 2 AHR R BISLFat - 0% - (e SRR G
FaE WG IS BB AR T A 2 P S - BRI T IEAE S L R BB T
MBI - B IR AT E R R - RRE N TSN TREN - DT
M E R A TS -

Abstract

In views of the technology progress of distributed energy resources (DERs), e.g., demand
response and energy storage system, the article aims to explore the recent regulations of USA
and their implications for Taiwan, from the perspective of market competition policy. We first
explore the orders issued by the Federal Energy Regulatory Commission (FERC) regarding
demand response and energy storage system, and select some of the cases for discussion. In
terms of the integrated resource planning of DERs, we study on the fair-trade mechanism of
SDG & E’s microgrid project and the supporting measures adopted by FERC, to ensure fair
competition and reduce uncertainty on electricity market when introducing potential

competition into the markets.

BRI S (Key Words) @ 4rEiztAEJH & JF (Distributed Energy Resources) * 75 £ i flE(Demand
Response) ~ F55E %45 (Energy Storage System) ~ [t F e JR & | Z= B & (Federal Energy Regulatory
Commission) ~ 7 5 % (Competition Policy) ~ /& 1E 7% 5+ (Potential Competition) °
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A Study on Climate Change Adaptation Strategies for Kaohsiung District Office of Taipower

AR E* AL 1B IR*
Wen, Huang-Cheng Chao, Der-Chen

STl BRApTHE T e BAL®H
Lin, Pai-Ching Su, Yen-Ling Hsu, Yu-Du
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st R\ AL 45 SR - A5 AU AR 3 (2 PA B 35 » i B R A KR O A AT R
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Abstract

Extreme weather caused by global climate changes is will leading to the increase of the
frequency and intensity of natural disasters. Damages eElectric power infrastructure damages
caused by climate changes not only result in serious industrial and economic impacts, but also
quality of human life. As a state-owned and vertically integrated electric utility in Taiwan,
Taiwan Power Company is responsible for ensuring domestic stable power supply. To ensure the
aforesaid goals, Kaohsiung District Office, owning the largest number of households, was
selected as the target of this research.

In this study, we first identify 12 items out of 24 potential items susceptible to climate
impacts; then, select 9 major items to further assess their vulnerability and risk to decide which
are the high-risk facilities. As the results of the study indicate, secondary substations, dispatching
centers, and high-tension poles are susceptible to respectively four kinds of major climate
impacts. It is expected that the results of this study along with the countermeasures may serve as

reference for the other district offices.

BE#55 (Key Words) : {288 (Climate Change) ~ — (88 Fff(Second Substation) + 15 ERA&4R
(High Tension Poles) ~ f& & (Hazard) ~ JE55/5 (Vulnerability) ~ JE & (5 (Risk Assessment) ~ 2
7 SR M% (Adaptation Strategy)
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Application of EPDN Recycling- Anti-skid Coating Solution for Manhole Cover

AR * BREE*
Lin, Chien-Hung Tsai, Ping-Yueh
HE % fa 5 ** ARk FE**
Huang, Yun-Hua Lee, Hsu-Hsiu Lin, Shin-Wei
i
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Abstract

In recent years, Taipower continues promoting circular economy, e.g., reuse of coal ash from
power plants and decommissioned electric equipment, cultivating cultural and creative activities,
engaging in ocean ranch R&D, etc. Modern power systems are highly mechanical, electrical,
heat-resistant and impact-proof. As we can see, polymer material and its related technologies
have been used widely in today’s power systems, fan blades, polymer barriers, covering covers
for shielding-you name it. Nevertheless, the corresponding recycling and environmental
protection technologies fail to keep up. For example, effective recycling technology for
thermosetting resin wastes is not yet at hand. The said wastes can only be dealt with by
landfilling and incineration-causing serious environment pollution and also a waste of resources.
At the same time, due to the raising awareness of resource recycling and environmental
protection, worldwide countries have no other way but to develop relevant recycling technologies
to deal with the situation. This article aims to introduce the engineering re-application test of

EPDM for high-voltage elbow plugs of distribution systems.

R 28 (Key Words) : fE3 407 (Circular Economy) ~ Z4[E M 43 T-(Thermosetting Polymers)
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Renewing the Power Purchase Agreements between Taipower and Independent Power

Producers
S HBm* W E A LR RrE*
Wu, Tsai-Yi Lin, Tang-Yu Tzeng, Yu-Jie Tsai, Tsung-Hsien
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S o [EIRE R B R A B O R E M DL Z R E M Z IRk 6 A K ELEHE -
ZIE o ASGR R AR B A E A S 4L SO A B (R S SRS AR & > DUFE Bt
5\ A E RS Z SRR -

Abstract

To cope with increasing electricity demand and to maintain stable power supply, the
government started to promote Independent Power Producers (IPPs) in 1995. However, the
PPAs that Taipower signed with IPPs at various stages will successively expire starting from
2024. In recent years, [PPs have improved their generation efficiency and pollution emission
in view of environmental protection. Moreover, due to Taiwan’s limited land resource, it is not
easy to develop new sites to construct power plants. As a result, the plant sites and power lines
of existing [PPs are considered precious resources. In addition to discussing PPA renewal with
IPPs, Taipower shall review the possibility of establishing new IPPs to maintain stable power
supply and sustainable business operation of the company. This study aims to explore the
issues and strategic planning of PPA renewal and recruiting new PPAs to serve as reference for

Taipower in formulating power purchase strategy.

BH 55 (Key Words) © 2 & (Independent Power Producer, IPP) - B E &4JEL

(Renewal of Power Purchase Agreement) ~ [ ZE 5K % (Power Purchase Strategy) °
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Study on the Adsorption Characteristics of LLW Candidate Site Host Rock (Argillite)

BRI e
Chen, Chih-Lung
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Abstract

This study aims to analyze the domestic researches on the adsorption of host rock (argillite) at
the candidate site of Daren, Taitung, and discuss the operating procedures of nuclide adsorption
experiments. Regarding the operating procedures, we recommend adsorption experiment samples
not to be dried at high temperatures to avoid qualitative changes. The particle size of the rock
samples shall have a consistent range for comparison results. The solid-liquid ratio shall be
maintained at 0.25 according to the recommended value of ASTM D4319. The equilibrium time
may be confirmed by dynamic adsorption experiments with real time kinetic adsorption model
fitting and non-linear regression test. Adsorption experiments show that the argillite in Daren is
mainly composed of quartz and muscovite; the specific surface area ranges from 6.44 to 11.20 m’/g;
the cation exchange capacity ranges from 6.33x10” to 27.7x10” eq/g. Besides, the redox potential
of surface water of Daren ranges from -4.9 mV to 43.7 mV; the pH value ranges from 6.8 to 7.88.
The average Kd value of single nuclide is 22.0 mL/g of Cs, 399.1 mL/g to 2513.7 mL/g of Co, and
10.3 mL/g of Sr. For competing experimental results: 19.5 mL/g of Cs and 210.6 mL/g to 2278.1
mL/g of Co. The geochemistry characteristics of host rock and surface water of Daren satisfy the

requirements of “Guidelines for Restriction Areas of Low-level Radioactive Waste Final Disposal

Facilities”.

B #EsE (Key Words) © #3285 4k (Candidate Site) ~ 5§ H 5 (Argillite) ~ #%f&E(Nuclide) ~
i (Adsorption) °
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