FRL1ARY T 846 F (27 B) P&

KITEE
G e LG e S (T (1)
W B E:
BRI TR oo eeeeeomssssssssssss s BB wevveeeeseee (14)
B R RS HT B2 BT - LUEEL DISHIDTR Bl -oovvoeeeeee BEYL B e (27)
CWAE T
B PR G L P T B B T T (7 M B A FEL > ESE -oevoe AT 5 oo (37)
SIS IEC 61850 542 IED(& SCADA S0 ER{ I BT RBRI -+ vrvvrvo e B 5 woeeeeeoos (52)
ARG
DT R 72 s MR S P S PR 157 2 — DL 161KV 45 T~3} T#43
i%’\“%j:fi/?%@” ............................................................................ 71:7M§$[J % .......... (62)
K] PIS 161KV GIS S BEEAHA TABBEEovvvveeeeeesoeenensseeeeee EUETIE . (67)

RS ¢
R TR GoldSim BRI AHE 2 s

=}

f ceesesen s G . (87)




» 'ﬁ -> 2 S e
FLWILTNEI G BT ER?
Research and Application of Insulation Treatment for Generator Stator Coil
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Abstract

In order to improve the reliability of the generator operation, keeping the stator coil mnsula-
tion materials from being damaged during a umit’s operation 1s an important issue. Insulation
materials usually confronts the problems related to insulation failures due to deterioration of
electrical stress, mechanical stress, higher temperatures and other factors, which may lead to a
malfunction of the generator. Therefore, during a umt overhaul, inspection of the insulation
characteristics of the stator coil (partial discharge, dielectric loss factor, msulation resistance,
stator co1l msulation evaluation) and insulation improvement treatment corona control should be

performed to achieve life extension of the stator coil msulation and ensure normal operation of
the generator.
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A Project for an Actively Approach to Inspecting Protective Relay Problems
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Abstract

At present, Tatwan Power Company has been carrymng out mamtenance and inspection of
digital power relays on a regular basis and inform maintenance personnel of any failure alarms if
they are found during the inspection process - in order to make the digital relays work properly.
However, the existing methods seem to be passive. In contrast, this project uses two new methods:
One method 1s to use the existing Relays Ethernet System to 1dentify the problem of the digital re-
lay and oscilloscope. Dagital relay, oscilloscope sofiware, and Relays Ethernet System are utilized
to test those relays and oscilloscopes. If the relay or oscilloscope does not respond properly. 1t m-
dicates that there must exist problems in the relay or oscilloscope. In addition to the immediate
solving of the problems, the classification and statistics of problems are used as the basis for the
replacement of equipment in the future. The other method is to use the identified problem and
solving experience to the same type of relay with aim of making improvement m future inspec-
tions. As such, this project uses an active approach for searching for hidden problems in all relays,
which can improve the effectiveness of making the relay function properly. This 15 because same
type of relay may have the same relay problems. Although the same problem has not occurred mn
other 1dentical relays, the study results of tlus project can be used to improve Taipower’s capability
for solving problems of other identical relays.
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Measurement Analysis and Diagnosis for Partial Discharge of Power Transformer

A Case Study for #1 Distribution Transformer at Jike Distribution Substation
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Abstract

An abnormal signal was found during a process of measuring the partial electric
discharge at a transformer common duct. After the dismantling of the fransformer, 5 supports
of the lateral conductor in the duct were found to show traces of cracks; however, no
evidence of scorches arising from partial electrical discharge was found. When raising the
voltage of the transformer, the abnormal signals were still found even after replacing the
supports. After dismantling 1t again, Taipower asked the supplier to change 20 supports after
the some cracks were found. According to the TCG gas analysis and consulting related
technical reports, our judgment was that there was no partial discharge in this case. It was
speculated that this 15 because of an internal vibration phenomenon occurring within the
transformer. As for the future, 1t 1s suggested that in addition to shorteming the o1l delivery
test cycle, an acoustic analysis should be conducted after each partial elctric discharge

detection 15 made to transformers in order to ensure stable power supply.
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Research on the Feasibility and Value - added Application of Unmanned Vehicles in Sweeping
\oltage Insulator on Power Transmission Line
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Abstract

This study 15 intended to propose a method of using commercialized unmanned aerial velucle
(UAV) as an alternative method for cleaning insulators of transmussion lines. The study collects
domestic and foreign commercialized UAV application on cleaming insulator of high-voltage
transmussion lines in power transmussion systems, and carry out feasibility study — through exper-
ument, observation, and literature research - to explore the feasibility of using UAV to perform -
sulator cleamng. The study also conducts regulatory analysis, relevant value-added application
planming, cost-benefit assessment, and in conjunction with Taipower, selects specific transmission
line segments to perform field trial. After summarizing the results of each work item, this study

proposes a set of key specification of UAV and the high-pressure washer, which can be used as a
reference for future research plans.
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The Interoperability and Integrated Verification of Intelligent Electronic Devices with Supervisory
Control and Data Acquisition Based on IEC 61850 Standard
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Abstract

In accordance with the government energy policy, Tarwan Power Company has been actively
developing the smart grid m response to growing penetration of renewable energy in the power
system. Therefore, making substations smart will play an important role m effective communica-
tion and coordmation. Information technology, network commumcation and intelligent equipment
management system are increasingly integrated into the technology being used in substations to
make their operation more stable and reliable. Aside from the traditional protection function, Intel-
ligent Electronic Devices (IEDs) also provide the momitoring functions in a smart substation. If
communication protocols of various brands of IEDs are mutually inconsistent, they cannot be in-
tegrated. Therefore, the major objective of the IEC 61850 standard 1s to vty the communication
protocols of IEDs 1n substations to make| mteroperability possible.

To meet the need for possible equipment expansion m the future and to solve maintenance
problems, this study proposes the interoperability and mtegrated verification of IEDs with SCADA
to benefit the development of smart substations based on IEC 61850 standard. At the same fime,
smart substations can be combined with distributed renewable energy resources to establish a
high-interoperability smart grid.
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Case Studies for Overcoming Tower Sites That Obtain Difficult Cases by Engineering Methods
Take 161kV JU-GONG~DOU-GONG #43 Tower Foundation Project for Example
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Abstract

In order to maintain the safety of power supply, Taiwan Power Company (TPC) have been
conducting renewal of aged transmission towers for years. Due to the rapid change of social envi-
ronment, power industry facilities - such as transmission towers and substations - have become
NIMBY (Not In My Yard) targets, making it difficult for TPC to acquire lands for power facility
installations. However, as a tower reconstruction work is carried out, its foundation usually must
be renewed within a limited area where the aged transmission tower is located. Considering con-
struction interfaces and methods, it is necessary to survey the site and make relevant simulation by
graphics software to choose a suitable foundation type, aiming to avoid construction difficulties in
the future.

The case study of the tower reconstruction focuses on the renewal of a tower foundation for
the 161kV JU-GONG~DOU-GONG #43 - located in Lugu Township, Nantou County. Due to the
low vertical distance between the conductors #41~#43 and the ground, it is necessary to rebuild the
tower to raise the height of the wire. Moreover, the tower is an SAE, made in Italy, which has been

used over fifty years. The tower renewal work was initiated in accordance with a reconstruction
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project for aged iron towers being carried out by the Power Supply Branch. After starting the re-
construction project, it was found that the land necessary for subject construction could not be ac-
quired as originally planned. After consultation with company’s relevant sections, it was decided
to use a modified iron tower and select the foundation type of two pile and coupling beam. In this
case, the engineering methods were utilized to overcome the problems related to the displacement
between tower’s original location and new location, thereby solving the problem of land acquisi-
tion and saving the land space. By those engineering methods, we managed to reduce construction
costs and ensure the power supply stability.
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A Planning and Design for Replacement of 161kV GIS and Main Transformer in Datong Substation
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Abstract

Since the year 1978 when they came into operation,161kV GIS (Gas-Insulated Switchgear)
and MTR (Main Transformer) installed at Datong substation had been in service in the TPC power
gird for a long time. In general, the operational service life is designed to be 25 years for GIS and
30 years for MTR. Because of aging and degradation, difficulties in continued supply of spare
parts and in maintenance, increased costs of maintenance, and consideration of ensuring power
supply quality, a carefully-managed planning must be made for the replacement of 161kV GIS and
Main Transformer in Datong substation.

There were many factors that should be considered regarding the working environment at
Datong Substation. For example, buildings surrounding the existing facilities are not allowed to be
removed or demolished; there exists a potential of soil liquefaction at the site; and characteristics
of narrow equipment-carrying path are expected to make the renewal work more difficult. Mean-
while, careful considerations should be given to the power interchange of 69kV transmission sys-
tem, security of power system and the opening of “Taipei 2017 Universiade”. Therefore, Taipower
needs to design and plan the best solution to equipment replacement to save engineering costs and
shorten the duration of power outage.

Additionally, Taipower also needs to consider construction consequence, risk of engineering,
duration of power outage and safety of power supply. So, it was eventually decided that the 161kV
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GIS and Main Transformer should be replaced at the same time. On the other hand, the 161kV
power line and Main Transformer in Datong substation were taken out of service at the same time.
During the equipment renewal process, the discussion meeting was held every month to periodi-
cally review the engineering schedules, engineering quality and industrial safety. Because of those
efforts, the renewed equipment started to be operational in TPC power grid on July 14,2017 and
improved the power supply capability of Datong substation.

FRfEEE (Key Words) @ &5 /788552 (Power Transformer) ~ 2 847 45614 22(Gas Insulated Switch Gear) -
5 K (Replacement of Equipment) ~ %3 (Maintenance) °
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Study on the Numbers of GoldSim Cell Module for Nuclide Diffusion Migration Simulation
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Abstract

This study compares the analytical solutions of three cells model and five cells model with the
model established by GoldSim cell modules. It shows that analytical solutions and GoldSim mod-
els present consistent simulation results, which proves that GoldSim cell modules can be applied to
establish a nuclide diffusion model. By using three to eighteen GoldSim cell modules to simulate
nuchde diffusion phenomenon, the sumulation result shows that the observed points with certain
number of cell modules present a sinular concentration distribution. The number of cells 1s related
to the diffusion length and diffusion coefficient value, regardless of the mjective source concentra-
tion. According to the simulation results of the GoldSim cell module and numerical analysis soft-
ware with continuous model, 1t shows that the concentration of sumulation by the cell module 1s
higher than the others. It means that sumulated concentration of cell module 1s expected to present

more conservative values.
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