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Due to Power Quality Power Congestion Solution and Detection Prevention Analysis
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Lin, Chien-Hung Chen, Jian-Shun Liu, Tai-Cheng
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Abstract

The steel industry fell to its business trough at the end of 2015. In the beginning of 2016, the
steel industry began to recover. To embrace the industry's booming business times, many domestic
iron and steel plants embarked on projects of building or expanding their production plants.

However, these steel plants are characterized by fluctuating load patterns and mostly located
at concentrated areas close to industrial substations. To maintain stable power supply and high
electricity quality for all costumers, a large power user with characteristics of fluctuating load
patterns is usually required to submut electricity usage plans to the Taiwan Power Company(TPC)
to ensure that 1t complies with TPC’s Voltage Flicker Regulations.

In addition, TPC company will also carry out analysis on voltage flicker tolerance and
background value measurements at Point of Commeon Coupling (PCC) of those large users when
they apply for power supply.

This paper 1s intended to discuss the solutions for the supply congestion in large-scale steel
plants when they apply for additional power supply; and provides recommendations for voltage

flicker detection and prevention analysis.
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Integrated Communications Technology for the Electrical Industry Applications - in the Power

Equipment Diagnosis Prevention and Mapping
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Abstract

Smart grid has been a global trend in the development of electricity industry, where
technology and communications serve as a key foundation for the success of establishing smart
grid. The fiber-optic backbone networks (NG-SDH) have been installed at all substations of
various levels in Taiwan Power Company, which is capable of offering relevant point-to-point (or
multipoint) of broadband communication solutions and network characteristics, providing a
low-latency excellent information transmission network for information sharing and for
exchanging platform, and building diversified transmission system for smart application. The
project has also established integrated demonstration communications systems to provide on-site
sensors with a function of transferring real-time monitoring information the sensors receive to the
designated servers, aiming to develop “Integrated Communications Technology Applications -

Power Equipment Diagnosis Prevention and Mapping Information System” which provides GIS
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functions - covering cables, electric towers, handholes, manholes, power supply area, substations,

UAV pictures and video index.
Establishment of on-site real-time monitoring systems have been completed and been made

available for the system users to make asset management planning through value-added application
services while relevant information is well shared through smooth information communication.
The emphasis of the project is on the following aspects:

1. Data research, analysis and assessment

2. Demonstration of integrated communications systems establishment

3. Value-added application services
All of the study results can be used as a good reference for Taiwan Power Company and used

to evaluate equipment life extension and establish a assistance system.
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Adjustable Speed Pumped Storage Hydropower for Power System Frequency Regulation
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Abstract

Thus paper aims to develop dynamic simulation models for evaluating the soundness of utilizing
adjustable-speed pumped-storaged hydro power generators mn PSS/E. Traditionally, a proper function
of pumped storaged hydro-generators 1s to be achieved by fixed-speed synchronous generators.
However, with rapid advancement m power electronics technology in recent years, adjustable-speed
pumped storaged hydro-generators are becoming more and more popular since they can provide
better flexability in power unit operation and power system control Various scenarios of 2025
Taipower system have been studied to validate the feasibility and correctness of these proposed
models. Moreover, the role of adjustable-speed pumped storaged hydro-generators for frequency
regulations n Tatpower system has be venified by PSS/E sumulation.
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A Study of the User Interactive Platform and the Relevant Utilization of Energy Saving
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Abstract

To cope with the problem of a shortage i electricity reserves, to strengthen management of
demand sides, and to enhance the willingness of the public to save energy, this paper 1s intended to
study the experiences, both domestic and abroad, of the mechamsms for granting reward points.
points collection, and point redemption while there 15 interaction among electric utilities, business
and common users; and to study the related experiences in the incentive measures adopted for
energy saving and in the trial run of a membership-based mteractive mternet platform. In
addition to providing consultation services in energy conservation this kind of platform also
establish a busmness model that through combining brick-and-mortar stores with
mter-orgamizational cooperation — can set up a reasonmable rewarding mechamism for energy
conservation, create different kinds of competing games, and allow its members who have
accomplished the targeted energy saving fo collect virtually reward points so as to exchange
physical products, services, or to convert those pomnts mto cash. Such a platform would
strengthen the incentives of the power users to take action for energy conservation and promote the
farrmess 1n the rewards of energy-conservation.
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Feasibility Study on 1000 Demonstrated Households of Integration of Smart Meter
and Electric Utility
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Abstract

In line with the request of Executive Yuan, the Tarwan Power Company planned to complete
a frial run for the establishment of AMI (Advanced Metering Infrastructure) by the end of 2017 -
mcluding both Route A and Route B of 1000 households. The purpose of tlus trial 1s to allow that
home users to be notified of thewr real-time energy consumption at home, with the aim of
mereasing the benefits of establishing AMI And the further goal 1s to change the user’s energy
usage behavior and further promote the energy-saving among users.

This project 1s carried out under a circumstance that the home smart appliance has been built
and the Route A has been deployed. The MDMS is designed to receive the metering data from
HES wvia Route A. This interface will follow the TPC AMI standard P6, while the transferred data
will be processed with VEE (Validation, Estimation, and Editing) rules for data correction before it
1s stored. It provides an interface for adnun consoles and also API for APP application servers.
Besides, the APP application server can reveal users’ power usage information.
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A Research on the System of Real-Time Pricing
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Abstract

Real-time pricing (RTP) 1s a scheme that the sets electricity prices at a regular interval of
1 hour, according to the hourly costs of electricity supply and power umits generation, and thus
to notify the users of those hourly electricify rates the following day. Under the RTP scheme, 1t
gives ufilittes information about the actual costs of electricity and to prevent
cross-subsidization. For retail users, RTP allows them adjust their habits of using electricity
accordingly, which mn turn can change the load types and improve economuc efficiency and
equitability.

This study has acquired the spectrum of RTP theory and conducted the literature review
on RTP focused on the practical experiences of some important foreign countries - such as the
US, the UK, Australia, New Zealand. Singapore, Spaimn, and Sweden. Based on those reviews
of RTP program experiences ,this paper aims to present a RTP scheme for Taipower, in which

both foreign experiences and domestic conditions are taken into account.
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Feasibility Study on the High-Burnup Spent Fuel Dry Storage via INER-HPS Cask
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Abstract

In accordance with the decommussioning of the Chinshan nuclear power plant, the TPC
started undertaking a feasibility study of the thermal design for the dry-storage of the high-burnup
nuclear fuels at the plant. Considering the linutation of the crane hifting capability, the licensed
INER-HPS dry storage system has been employed and evaluated to validate its thermal-hydraulic
behavior based on the storage for 14kW thermal load and 45GWD/MTU of the burnup fuels. The
finel patterns in baskets and a maximum of 500W decay heat in a single fuel bundle has also been
employed in the analytical calcualtion. A validated CFD methodlogy has been utlilized to evaluate
the thermal behavior under loading and storage situations. The NRC-approved software
FRAPTRAN has also been utilized to further calculate the hoop stress, and strain, which can
provide necessary information to ensure the integrity of the fuels during the dry storage procedure.
The results indicate that although the mechanical properties of the claddings has shown some
changes caused by lugh fluence neutron wradiation the stress and stram of the claddings still
remain well within the linuts set by NUREG-1536. Tlus means that the integrity of these calddings
of lugh-burnup fuels will not be adversely affected during the different processes in the dry storage
- such as loading, tranportation and storage.
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