cR142% N 85TH (1% ) P4

AR -

N ik ey {21k e ]S QI B eeeeeeeee 1)
EOWAE AL e ik iy NSRS BT 5 oo (12)

JKITEE .
T B e PR PR e M K B B /K W S I LT - FIRA e (19)

KITEHE -
YA BRI (RS AREEEREEE ooevvereessnessennssenesenesseenisennens Iy — (30)

WO E

iy EE I [ AR AR PR R (R A S B SRR B B (DIIPRES -ovveeeeemmmmmeeeeeeee PHGIR - oeremeeeeeees (39)
fie \IRATHER B AR e G B AR PR T FEF I T v eeememrm e TBEFR F e (49)
69KV PE~EIHRATAR#10 Fahi (PU[RIERHAR) IR TAZZE PG T - evveeee e BDE e (56)

B4
e e e e 7T i TSR T (68)

HENELEN -

73l Google Earth Sl BN MBI A MRET ZATRELE —orevrereeeeeeeeeee ey i (75)
S T BRI EAL --rvvveeessreesemessenees s S G (83)




& B A 530 2R SRS

Application of Ensemble Prediction System for Wind Speed Forecast in Taiwan

B R* Ht4g B xx B
Tsai, Chin-Cheng Hsieh, Ming-En Hsiao, Ling-Feng
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Chou, Li-Fen Chang, Chih-Jung Lu, Ping-Yuan
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Abstract

This study verified the wind predictions produced by using Tatwan Cooperative Precipitation
Ensemble Forecast Experiment (TAPEX) data and then developed post-processing methods to
reduce the forecast error and to mmprove the dispatch flexibility.

The observations were collected from 18 stations of Taiwan Power Company and the hourly
predictions at grid points were inferpolated to locations of these stations by Knging method.
WVerification was conducted from Nov. 2016 to Oct. 2017 and the results showed that the predicted
values from ensemble means have lower errors 1n most cases than those from any single member.
To further improve wind speed prediction. two methods were evaluated. First, ensemble members
with lower forecast errors were selected to produce the new ensemble means Second, the decaying
average bias correction was applied to modify the forecast values produced with ensemble means.
The former can only improve short-term forecasts within 30 hours and the latter made significant

improvements for all forecast time-penods.
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A Study on Methods of Connecting Offshore Wind Farms to Power Systems

IR 2L E** B3 N
Pan, Jian-Hong Wu, Yuan-Kang Lee, Ching-Yin
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Abstract

The paper uses PSS/E software to simulate the effect of integrating an offshore 864 MW
wind farm nto 20157s power system, including steady-state power flow. fault current computation,
transient stability analysis and the impact analysis on critical fault clearing time. Three connection
methods, 1.e.. single-point, separate-point and multi-point connection, are proposed, among which
the single-point connection 1s divided mto two voltage levels (161 kV and 345 kV). Simulation
results indicate that the 345 kV single-point comnection method performs best during the
steady-state operation. In addition, the fault current from a wind farm 1s partially determined by 1ts
connection location. In terms of transient stability, when gnd faults take place, the 161 kV
single-point connection method results in the smallest voltage drop, compared with other
connection scenarios. Its amplitude of frequency disturbance, however. 15 the greatest of all
connection scenarios. As for the critical fault clearing time, simulation results show that the critical
fault clearing time in all connection cases 15 approximately two times greater than that required by
Taipower’s standard. Simulation results 1 this study could provide guidelines for connecting

offshore wind farms to the power systems in the future.
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The Feasibility of Applying Quantitative Rainfall Forecasting Technique to Watershed of the

Deji Reservoir

R &l R B 3 EEC el
Wang, Chieh-Ju Wu, Ming-Chang Hsiao, Ling-Feng
FLAR 5% T &R 4 F el
Chou, Li-Fen Chang, Chih-Jung Tsao, Hao-Han

m =E

AT LURA G R E K 0 ERE R TH SR EERE - T SRR /K R BT
EEREITRE 24 /N RN ERER T - PRRT 2016 4 11 H (R4 10 HEATHHRNE Z6E
77 o BBgAGREUR > 15 (ERk BAlR R EESFIITHEREE R E A2 E/INE—K A » H%
PR THIAE T IRREAE T 2288 - FEERENEE > R PR N TH IR ETH AR 54 /K
WFIHELE -

Abstract

This study discusses the suitability of using Tarwan Cooperative Precipitation Ensemble
Forecast Experiment (TAPEX) data to predicted raimnfall at the watershed of Deji Reservoir.
Venfication was conducted from November 2016 to October 2017 and it showed that the average
rainfall forecast resulting from 15 members are significantly better than single member.
Furthermore. predicted rainfalls using ensemble average perform significantly better for the next

34 hour, especially in rainy season (1.e.. April-September).
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Low Temperature Corrosmn & Dew-Point Temperature of Heat Recovery Steam Generator

Exhaust on Gas-Fired Combined Cycle Power Unit

PRBA*
Chen, Liang-Yeou
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Abstract

Gas-fired combine cycle power unit has played a major roles in power generation system.
However, the low temperature corrosion of Heat Recovery Steam Generator (HESG) has been
neglected for a long time. This article analyzes the mechanism of low temperature corrosion of the
HESG. Unlike dew-point temperature calculation applied to traditional coal (oi1l) fired boiler,
which focuses on SOx and NOx concentration, the HRSG dew-point calculation focuses more on
natural gas component, ambient condition and fuel/air ratio. This article analyzes and compares
these 3 factors and 1t could serve as reference to reduce exhaust temperature on the main stack of

HRS5G, and then to achieve the energy-saving and operation safety goals.
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A Case Study on Abnormal Sheath Circulation in Underground Transmission Cables
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Abstract

Subject to electromagnetic action. a cross-linked Polyethylene(XLPE) cable in operation
generates circulating current in the shielding layer. If the current is too large, the transmission
capacity of the underground transmission cable will decrease. and the deterioration would
accelerate due to the heat resulting from the loop loss. Taking into account the influence of voltage
and circulating current on the long-term operation of underground cables and based on
magnetostatic theory and literatures, this paper discusses the causes of abnormal circulating current
and establishes mathematical models, simulates empirical cases with MATLAB program. and then
evaluates the reasonableness of the current values measured. It could serve as a reference for the

design and maintenance work in the future.
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A Case Study of Applying Unmanned Aerial Vehicles to Overhead Transmission Lines
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Abstract

In recent vears. the application of unmanned aenial vehicles (UAVs) or unmanned aircraft
have become popular and diversified. In our daily life. vanous applications of UAVs, such as news
shooting, advertisement making agricultural management, emergency assistance, resource
wvestigation and disaster momtoring, etc, can be seen everywhere. In 2012, Department of Power
Supply (Kaoping Power Supply Branch) tried to use small RC helicopter to shoot and find the
accident points of towers located by the nivers. As the UAV technology is getting mature, items
such like tower-base monitoring, line mspection. accident pomnt finding and tower corrosion are all
mcluded 1n these pilot projects. Especially in recent yvears, natural disasters are happening more
frequently due to climate change. After a windstorm or heavy rain. the roads towards the towers
sometimes collapse and staffs have to get to the accident scene by foot mstead of car. In this
situation. UAVs not only conduce to accident points finding but also reduce the inspection time

and safety accident rate.
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A Case Study of Replacing 69kV Linyuan Donglian Red Line #10 Tower (Four Circuits
Common Structure)
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Abstract

Because of 1ts age and long-term mmpact of pollutions, the tower's components are seriously
corroded. Replacement needs to be planned and implemented prior to 2018°s typhoon season. in
order to reduce the risk of the tower falling, which would affect the safety of power supply and
cause heavy losses for large users. Because the function of the tower circuits 1s to supply a number
of large users in Linyuan Industrial Park, the reconstruction plan needs to fit in with the outage
schedule of every user, and the planning process needs continuous communication and
coordination to seek the most feasible and acceptable solutions with minimal mmpact to all
manufacturers. The case was finally solved by erecting temporary circuit to prevent large users
supplied by these two circuits from outage at the same time. and to avoid the impact on users’
equipment and productivity. Hopefully, the feasibility assessment of varous tower replacement
plans and the solutions m this article could be referred by future designers who encounter sumilar

situations.
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An Exploration of Protection Coordination in Regional Power Grid
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Abstract

The government set a target of 27.423 GW renewable energy by 2025, which consists of 20
GW solar PV, 3.5 GW offshore and 1.2 GW land-based wind power. accounting for 20% of total
power generation. The types and characteristics of renewable energy power generation facilities
are very different from those of traditional centralized large-scale power plants. Futhermore. the
users may also be the power producers, Power supply and demand becomes two-way in the power
system, contrasting with the traditional one-way power supply from the transmission to
distibution. Intermittent renewable emergy i1s difficult to predict. The gnd structure has to
transform from centralized into the decentralized and regionalized energy network where multiple
energy sources coexist. Therefore. 1t 1s necessary to make a careful assessment and research on
how the the existing grid adapts to the regional grid structure This paper discusses the impact of
mcreasing renewable energy penetration on the system protection coordination in regional power
grids, including the procurement requirements of the TED4 in distribution system and revision
recommendations, the connection schemes and protection coordimation of the transmission system.
Also, the reviews and recommendations of mechanism for the 50+2 protective relays in the supply

bottlenecks are presented.
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Evaluating the Design of Distribution Planning System with Google Earth
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Abstract

The distribution system i1s like a dense network with radiations and rings. It is quite time
consuming for a power planner to find the proper connection points, to link the points to the users
and then to complete the loop distribution system. Present algorithm theory 1s applied to numenical
research, as well as the development of the optimal point-to-point path, graphic recognition and
automatic drawing. Nowadays power distribution system planners, however. lack software to use.
This study therefore mntends to examine the possibility of using Google Earth and minimum
planning method 1n the distribution system load and to evaluate the feasibality to aid the design of a
power distribution planning system.

The graphic algorithm and Minimum Spanning Tree optimization aim to find edges that
connect all the points in the connected graph of undirected graph weights. Such kind of problem 1s
called the minimum spanning tree. which 1s quite suitable for the radiation network system and
could be applied to the graphic planning New algorithm 1s still being developed currently.
Self-learming mmage recogmtion and optical character recognition are all future value-added

applications i the Al field.
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A Introduction to the Dynamic Power Operation System with Multiple Information
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Wang, Wen-Che Wu, Meng-Chang Peng, Yun-Chung Chang, Chien-Min
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Abstract

In this study. the power dispatching SCADA (Supervisory Control and Data Acquisition)
system and the new generation display system at Koa-ping ADCC are presented. Based on
wnformation technology combined with SCADA and display system, a dynamic power operation
system with multiple information is realized. Without affecting the existing power dispatching and
operation. the system displavs not only the information of lightning strike and live news, but also
the real-time information of power system. The system helps dispatching operators access various
real-time information of power system. which will significantly improve the efficiency of accident

handling and load transfer, and also enhance the company’s overall performance.
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