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The Study of Renewable Energy Generation Forecasting Technologies in Major Countries

R TURE* i B* R B
Wu, Yuan-Kang Lai, Yi-Hui Wau, Yun-Chih
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Abstract

The increase of grnid-connected renewable energies has escalated the uncertamnty of power
system operation. One of the methods to reduce the aforesaid uncertainty is renewable energy
generation forecasting, which requires: (1)highly reliable measurement instruments: (2)accurate
numerical weather prediction (NWP) models: (3)appropriate input varables; (4)suitable
forecasting traiming models. A number of countries {e.g Furope, USA and Awustralia) have
developed suitable models and tools to forecast remewable energy generation. This study
summarizes the key works of renewable energy forecasting in major countries. The contents of this
study as a reference for Taiwan include: (1)government authority of renewable energy generation
forecasting: (2)major mmput vaniables of remewable energy generation forecasting models;
(3tvpes of forecasting models and procedures ; (4)key works of forecasting models; (3) the

future trends.
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A Breakthrough of Long-Span Junction Tower Technology
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Abstract

The background factors of this project include: (1)corrosion of overhead transmission lines;
(2)high-stem plants under transmuission lines; (3)rapid area development; (4)endless petifion
events. The contents of the original plan include: (1)mount Pingtung-ChaoChou White line to
4-circurt transmussion towers; (2)rebuild the 2-circuit towers i Tung-Kang River bed to 4-circuit
towers: (3)lay pipelines from #29 junction tower to ChaoChou substation. Since the planned route
had to span Tung-Kang River and coincided the event of Kao-Ping Brnidge Collapse, the Tower
Establish Plan had been rejected by the River Admimistration Office several times. In addition, the
application of embankment sites had not been accepted due to pre-arranged road construction
schedule and popular protests. After the hardships of going through four alternative plans, 600
meters long-span proposal stood out. The advantages of the proposal: (1)comply with the 22
meters limit regulation for transmission line; (2)carry out tower and conductor upgrade 1n most

economic and efficient way: (3)retrofit platforms and fences on small column to provide a safe

environment. We hope our expernience can provide reference for similar projects.
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Developing Repair and Functional Test for Lightning Surge Counter on Transmission Lines

By
Yang, Fung-Jung
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Abstract

To avoid equipment damage caused by lightning and negative impact to the reliability of
power supply. underground cable lines are often protected by mnstalling lightming arresters in places
such as cable connection stations and outdoor substations Lightning surge counters (L5Cs)
attached to 161kV (inclusive and above) transmission lines normally mayv display trigger numbers
of lightning strikes and leakage current values (as a reference for judging the performance of
insulation) and the path of burst currents. In view of the fact that the LSCs TPC are from time to
time damaged by ground cable thefis in connection stations (tearing off the bolt of the lower end
lock solid ground cable of the counters), this paper by taking SC-13 type counters as an example
presents methods for bolt repair and developing function tests (to extend the service life of L5Cs
and verify whether the counting 1s normal or not). It 1s expected that the results of this paper will

benefit the maintenance of underground cable lines in the future and to be used as a reference for

lightning protection and burst counter detection operations.
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The Study of Tracking International Greenhouse Gas Reduction Information and Constructing
Carbon Exhaust Coefficient Monitoring Mechanism
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Abstract

To cope with the aggravating impacts of greenhouse effect, worldwide leaders after years of
negotiations have finally reached senies of agreemenis, e.g. the Pans Agreement of UNFCCC
COP21 1n 2015, COP22 1n 2016 (focusing on real actions to implement the Pans Agreement), and
COP24 1n 2018 (to complete the related rules). Those agreements have created a new era to
mitigate the effects of clumate change.

The contents of this study: (1)follow up significant movements regarding greenhouse gases,
carbon markets, emission reduction standards (domestic or abroad): (2)build up management
system to collect information of related regulation such as the Electricity Act.

The results of this study: (1)}five subject reports related to carbon markets and emission
reduction have been published: (2)nine bimonthly journals focusing on carbon prices have been

published: (3)wo training sessions were held; (4)a system optimization project has been

accomplished: (5)a new system has been implemented.
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Summary of Safety Standards for Repurposing Batteries
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Abstract

Accompanied by the increase of electric vehicles, repurposing batteries will increase rapidly
as well in the future. How to deal with these batteries has become an open-ended question. Some
retired power batteries possess about 80% initial capacity. So they can be utilized once again, for
example, to serve the battenies in the energy storage system. However, this may cause safety
problems. Underwriters Laboratories (UL) published the safety standard for batteries for use
stationary. vehicle avxiliary power. and light electric rail applications m 2013 (UL 1973) to
respond to the said issues. To promote wide-ranged applications, UL published the safety standard
for repurposing battery evaluation 1n 2018 (UL 1974). In tlus paper. we summarize the contents of
UL 1973 and UL 1974 as a reference to accelerate the indusinal development of battery energy

storage system.
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A Preliminary Study of the Organizational Transformation of Taiwan Power Company
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Abstract

According to the Electricity Act (the Act) amended m January 2017, Taiwan Power Company
(Taipower) shall transform from a vertically integrated electric utility mto one holding company
and two subsidiaries, namely one Genco and one GridCo. This study aims to propose a feasible
framework as a reference for Taipower to conduct its organizational transformation pursuant to the
Act To achieve the goal. this study explores domestic and abroad cases, e g large-scale enterprises
in Tatwan and electric utilities/energy companies in France, South Korea, Japan. The highlights of
this study: (1)premises of Taipower s organizational transformation (to shoulder the responsibility
of stable power supply and get prepared for market competition): (2)principles to implement the
organizational transformation; (3)adoptable management measures between the holding company

and two subsidiaries: (4)regulation compliance.
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Finite Element Analysis for Welding Residual Stress of Safety-related Components in PWR NPP
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Abstract

Primary Water Stress Corrosion Cracking (PWSCC) 1s one of the aging mechanisms
commonly seen in the safety related nozzles of Pressunized Water Reactor. Amenican Society of
Mechanical Engineers Boiler and Pressure Vessel Code (ASME BPVC Code) has set forth
standards for safety evaluations based on the theory of Fracture Mechanics 1n Section XI of the
code. According to the code, welding residual stress (WERS) 1s a factor to be considered when
performing safety evaluation, but the code itself does not specify how to obtain WRS wvalue.
Although finite element analysis (FEA) 1s an important approach to calculate WRS value, there are
many paramefers to be considered when calculating WES value., and uncertainty in calculation
would affect the outcome of WRS and PWSCC. Since not all cases apply same evaluation factors
in practices, deviations among cases are not rarely seen. To solve the technical gap. representatives
from the Nuclear Regulatory Commissioning (NRC) and nuclear industries have recently provided
a gmdance for FEA of WES. With the guidance. 1t 1s expected that more consistent results could be
obtained. By referring to the gudance. this study applies FEA to calculate the WES of major
safety related nozzles in Maanshan nuclear power plant and have a discussion on the results. We
hope the WRS analyzed and obtained from this study will provide useful information for
subsequent PWSCC evaluation in Maanshan NPP.
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Evacuation Plan and Related Simulation Analysis of NPP Emergency Planning Zone
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Abstract

There are three operational nuclear power plants in Tarwan. namely Chinshan Nuclear Power
Plant (Shimen, New Taipei City), Kuosheng Nuclear Power Plant (Wanli, New Taipei City), and
Maanshan Nuclear Power Plant (Hengchun, Pingtung County). After the Japan Fukushima nuclear
disaster in March 11, 2011, Atomic Energy Council under Executive Yuan in Tarwan has extended
the radius of Emergency Planning Zone (EPZ) from the onigimal 3 km to 8 km. This study aims to
draw up a plan of gathering. evacuation and sheltening points for people within the EPZ of the
nuclear power plants i Taiwan. Network evacuation and fraffic simulation models have been
developed by considering how to evacuate different types of people (e.g. residents. fourists,
students & faculties. vulnerable group) under various scenmamnos such as time penods, wind
directions, severity of disaster. and multi-hazard scenarios, to draw up a plan of gathering points,

protection stations and shelters. Besides highway evacuation, the feasibility of seaway and aerial

evacuafion has also been mvestigated.
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Thermal-hydraulic Analysis of Low Temperature Water-solid Pressurization Transient of
Pressurized Water Reactor
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Abstract

This study applies the method of thermal-hydraulic analysis and takes Maanshan plant for an
example to analyze pressurization transients of pressunzed water reactors. which occur under the
conditions of water-solid and low reactor coolant system (RCS) temperature.

Both events of mass and heat inputs are considered. The former assumes that maximum flow
rate has injected into the cold leg due to the full opening of charging flow control valve The latter
assumes that a reactor coolant pump (RCP) has inadvertently started due to that the temperature of
the steam generator shell side is 50 “F higher than that of RCS. An analysis matrix is established
based on a given diagram of low temperature overpressure protection (LTOP) & power operated
relief valve (PORV) setpoints vs RCS temperature. GOTHIC thermal-hydraulic analysis model 1s
setup accordingly., by modeling fluid system of RCS and steam generator in conjunction with
components such as RCP and PORV.

Then the maximum hot leg pressures (calculated by GOTHIC model for the matrix cases) are

used to compare with the 10 CFR 50 Appendix G P-T Limit to verify whether the given LTOP

PORYV setpoints are adequate for RCS overpressure protection or not.
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