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Preface

The Atomic Energy Council (AEC) of the Executive Yuan is the competent authority for radioactive
and atomic energy safety. In addition to strictly implementing nuclear safety regulations, we are also tasked
with promoting the research and innovative applications of nuclear technology, which help to enhance our
regulatory capacity and guarantee benefits brought by civilian applications of atomic energy.

“Guarding nuclear safety” and “managing radioactive waste” are important tasks as well as main
pillars of administration for AEC. AEC has made tangible contributions to the nuclear power plant decom-
missioning, radioactive waste disposal, radiation protection, emergency response capacity, and renewable
energy via enhancing nuclear safety, improving nuclear disaster response capacity, streamlining proce-
dures for decommissioning power plants, revamping radioactive waste management, implementing radia-
tion safety regulations, expanding the scope of civilian nuclear applications, developing key technologies in
the green energy industry, and fully promoting research projects every year.

This Compilation selects R&D achievements from research projects in 2020 and presents the find-
ings in four categories: “Nuclear Safety and Disaster Response” , “Power Plant Decommissioning and
Waste Regulation” , “Radiation Safety and Civil Application” , and “Clean Energy and Sustainable Devel-
opment” , which totals 49 research projects and is completed through the cooperation and joint efforts of
AEC colleagues and academic and research organizations. In addition to presenting innovative studies and
their results for future reference, it is hoped that this Compilation will shed light on our progress and
achievements in safety regulations as well as nuclear technology development. We selected research proj-
ects for this Compilation with great care and revised the report several times to ensure its accuracy. Never-
theless, we await with humility and sincerity feedback from experts and scholars of different disciplines.

Sa-61 (hot

Chairman and Minister
Atomic Energy Council, Executive Yuan

July 2021
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Enhance the Technology of Radiation
Accident Response and Administration

Execution Unit : Department of Nuclear Technology

STEE | REERMTEE

Abstract

This project, from 2020 to 2023, strengthens the overall capability of radiolog-
ical emergency preparedness and response in our country, improve related tech-
nology and protect the people and the environment from radiation accident. The
main achievements in 2020, include the backup radioactivity analysis laboratory at-
tain TAF certification on environmental sampling, the setup of radioactive detection
vehicle for multi-topography, and the concept design of decision-making simulation
system for the radiological emergency responder, etc.
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Research on Regulatory Practices for
Nuclear Reactor Safety

and Early-Stage Decommissioning
Activities

Execution Unit : Department of Nuclear Regulation

Abstract

This project is aimed at adequately addressing the possible technical
issues that might be encountered with the regulatory practices of operation
and decommissioning of nuclear power plants, in a way to streamline the
regulatory process. It emphasizes on keeping the regulatory technical
competence, enhancing the capabilities in thermo-hydraulic analysis, seismic
safety assessment, material corrosion and preventive maintenance, and risk
assessment. With the expiration of the licenses of Taiwan' s nuclear power plants,
it is necessary to exchange and share the experiences in advanced nuclear
countries in order to cope with the uniqgue decommissioning configuration wherein
the spent fuels remain in the reactor vessel in the early stage. With reference
to the international examples of decommissioning and associated regulatory
requirements, this project built the corresponding analysis and assessment
capabilities to strengthen the regulation quality and depth, to ensure safe
operation and smooth decommissioning activities of the nuclear power plants.
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Decommissioning of Nuclear Power Reactor Regulatory Guide 1.184(2013)
Decommissioning Planning During Operations Regulatory Guide 4.22(2012)

Standard Format and Content for Post-Shutdown Decommissioning Activities Report  Regulatory Guide 1.185(2000)
Guide to the decommissioning, the safe enclosure and the dismantling of facilities or
parts thereof as defined in § 7 of the Atomic Energy Act (GRS translation 2016)
Decommissioning of Nuclear Installations

Guideline for Swiss Nuclear Installations ENSI-G17 (2014)

completely independent from any

Decommissioning authorization process and controls other political and promotional body

R TR IR AR AR AESJ-SC-A003 : 2014
Decommissioning Planning for licensed activities Regulatory Guide G-219 (2000)
Decommissioning NS-TAST-GD-026 Rev.5 (2019)
Decommissioning of Facilities Gzl SGan%t;I/Dgﬁgmrement
Decommissioning of Nuclear Power Plants, Research Reactor Specific Standard Guide
and other Nuclear Fuel Cycle Facilities SSG-47
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2020 Thermal-Hydraulic Safety Analysis
and Regulation Technical Improvement
for Nuclear Power Plant

Execution Unit : Institute of Nuclear Energy Research

SHBE( © AERTSERR

Abstract

This research integrated experts in materials science, thermal-hydraulic
analysis and risk assessment field to improve the regulation capabilities for NPP
units under different operating conditions. Through the study, the safety impact
of volcanoes for the operating and cold shutdown units, the microbial induced
component corrosion during the transitional phase of decommissioning, and
the Loss of Coolant Accident(LOCA) caused by hypothetical accidents are all
discussed. After integrating the efforts of various sub-items, this research provides
advanced recommendations for volcanic hazards and cooling water quality
monitoring standard operation procedures.

Furthermore, this research also proposes a NUREG/IA technical report on
hypothetical accidents in the transitional phase of decommissioning as a result of
participating in the CAMP international cooperation plan.
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Safety Impact and Regulatory Technol
gy Research for NPP Structures / Co
ponents under Potential Earthquakes
(2020)

Execution Unit : Institute of Nuclear Energy Research

Abstract

The TPC has executed the PSHA SSHAC-3 on its NPPs. At first, this project
investigates the reasonability on the logic tree of the ground motion characterization
for crustal sources on the later regulatory demand. Then, according to the hazard
input data from SSHAC-3, the soil parameters obtained by field testing together
with the unique non-linear effects on the vertical similar to the horizontal ground
motions in Taiwan, this project tries to collect the existing as well as the up-to-date
techniques and regulatory guidelines for the site-specific ground motion response
spectra and the foundation input response spectra of NPPs. Meanwhile, this project
also reports case studies as well as guidelines for NPP structures when the soil-
structure interaction under seismic excitation should be considered. Concerns
in the response analysis include SSI effects and the derivation of the FIRS. Prior
V&V case studies are employed here severing as the demonstration examples
that fulfill the recommendations in ISG-17 guideline. Finally, relevant documents
published by EPRI and NEI are reviewed and examined for the expedited seismic
evaluation process and diverse and flexible coping strategies for its seismic
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mitigating strategies assessment method. The applicability of the structural analysis
procedure and nonlinear FEM analysis for the spent fuel pool suggested by EPRI
3002009564 will be assessed. A thorough understanding of the methodologies and
their underlying scientific foundations may assist regulatory agency to accelerate
NPP seismic risk evaluations.
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S.Y. Chu, C.J. Kang(2020) , “Development of the Structural Health
Record of Containment Building in Nuclear Power Plant”, Nuclear Engineering
and Technology, Available online 28 December 2020. (https://doi.org/10.1016/
j.net.2020.12.018)
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Development of the structural health record of containment building
in nuclear power plant

Shih-Yu Chu’, Chan-Jung Kang

Department of Civil Engineering, National Cheng Kung University, Tainan, Taiwan

ARTICLE INFO ABSTRACT
ﬂl‘ﬂCfE history: . The main objective of this work is to propose a reliable routine standard operation procedures (SOP) for
Received 21 April 2020 structural health monitoring and diagnosis of nuclear power plants (NPPs). At present, NPPs have

Received in revised form monitoring systems that can be used to obtain the quantitative health record of containment (CTMT)

buildings through system identification technology. However, because the measurement signals are
often interfered with by noise, the identification results may introduce erroneous conclusions if the
measured data is directly adopted. Therefore, this paper recommends the SOP for signal screening and
the required identification procedures to identify the dynamic characteristics of the CTMT of NPPs. In the

15 December 2020
Accepted 16 December 2020
Available online xxx

:?:.:::f:uwer plant SOP, three recommend methods are proposed including the Recursive Least Squares (RLS), the Observer
Recursive least squares Kalman Filter Identification/Eigensystem Realization Algorithm (OKID/ERA), and the Frequency Response
OKIDJERA Funcrion (FRF). The idenrification resulrs can be verified by comparing the results of different methods.
Standard operation procedures Finally, a preliminary CTMT healthy record can be established based on the limited number of earth-
Frequency response function quake records. Tt can be served as the quantitative reference to expedite the restart procedure. If the
Restart fundamental frequency of the CTMT drops significantly after the Operating Basis Earthquake and Safe

Shutdown Earthquake (OBE/SSE), it means that the restart actions suggested by the regulatory guide

should be taken in place immediately.

@ 2020 Korean Nuclear Sodety, Published by Elsevier Korea LLC. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.orglicenses/by-nc-nd/4.0/).
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Regulatory technology and advanced a
sessment methodology on flooding and
tsunami hazard reassessment for NPP
(2020)

Execution Unit : Institute of Nuclear Energy Research

Abstract

After the Fukushima Daiichi nuclear disaster in Japan on March 11, 2011, the
U.S. Nuclear Regulatory Commission (NRC) formed a Near-Term Task Force (NTTF)
to conduct investigations. Recommendation 2.1 requires flooding hazard reevalua-
tion. The tsunami hazard assessment is important to the nuclear power plants (NPPs)
in Taiwan due to Taiwan is in an area where the risk of tsunami is relatively high,
and the plants are close to the ocean. In the tsunami hazard assessment of NPPs,
the deterministic method was fully developed and used in tsunami forecasting. On
the other hand, the development of probabilistic tsunami hazard assessment (PTHA)
method is still in its infancy. In this study, the relevant research, standards, and
guidelines are collected to understand the assessment process and items for flood-
ing hazard evaluation of NPPs in the USA, and the PTHA method of NPPs in the
USA and Japan. Finally, the feasibility of applying the logic tree of PSHA SSHAC-3
SSC in PTHA for the subduction zone is shown.
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2020 research on the radiation safety
management and planning technology
for decommissioning of nuclear power
plants

Execution Unit : Department of Radiation Protection

Abstract

Due to the decommissioning of nuclear power plants in the future, it is
necessary to develop safety control technologies related to decommissioning of
nuclear power plants, and to learn the international experience of nuclear power
plants decommissioning to develop complete decommissioning planning and
management technologies for large nuclear facilities. The project includes the
analysis of the applicability of protective measures, the collection and analysis
of potential radiation accidents during decommissioning, and the study of
the application of countermeasures. In this project, we conducted research
on“development of radiation dose reduction technology and application of smart
technology”, “research on improving radiation control technology during dec
ommissioning”,and“establishment and training of radiation detection report
review technology during decommissioning” The research results can support
the sampling of environmental parameters at radiation sites, and to reduce the
exposure hazards to personnel working in hazardous sites. In addition, the
research will assist the authorities in implementing radiation safety control during
the decommissioning phase, and provide a reference for the authorities to review
the design and results of the decommissioning radiation detection of facilities in the
future to ensure radiation safety during the decommissioning process of nuclear
power plants.
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Research on the review technology of
radiation analysis of decommissioning
workplaces in 2020

Execution Unit : Department of Radiation Protection

stEEN  BRAIER

Abstract

This project conducts related research on the“Examination technology of
radiation analysis in decommissioning workplaces”. This year it mainly includes
two parts:1.evaluation of the Scaling factors of difficult-to-measure nuclear
species, and 2.independent confirmation investigation procedures and methods
of final state survey.

The scaling factors of difficult-to-measure nuclear species will vary with
facilities. Therefore, how to make a reasonable and correct assessment and
decision is a very important task for the radiation analysis and site investigation
during the decommissioning process. This project referred to the international
literature, and integrated both of the existing foreign/domestic technology, and
also analyzed and summarized the evaluation methods, selection strategies,
application examples, and review guidelines for difficult-to-measure nuclear
species in decommissioning operations of nuclear power plants. Independent
confirmation survey is an important quality assurance step, which can ensure
that the decommissioned site can indeed meet the release criterion. Through the
implementation of independent confirmation survey, in addition to keep the licensee
strictly implementing the requirements and commitments of the final status survey
plan, it can also greatly enhance the public reputation of the regulatory agency. By
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means of extensive technical documentation collection and review, this research
has thoroughly explored the implementation strategies, procedures and methods
of the independent confirmation survey for decommissioning nuclear power
plants. It is expected to be useful for the inspection and regulation of independent
confirmation survey for domestic decommissioning nuclear power plants.
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International Decommissioning Case
Collection and Related Risk Insight
Regulation

Execution Unit . Department of Nuclear Regulation

Abstract

The project has conducted three research and analysis tasks : (1)
Understanding the main methods for estimating the decommissioning expenditures
of existing nuclear power plants taken by U.S. power companies or owners,
(2) Have a grasp of the latest data and experience feedback on the current
international decommissioning expenditure estimates, (3) To study and analyze the
regulation guidelines and standards of the U.S. Nuclear Regulatory Commission
related to the decommissioning costs estimation of nuclear power plants.
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Study of international decommissioning
regulations and guidelines

Execution Unit . Department of Nuclear Regulation

Abstract

In order to decommissioning of nuclear power plants (NPP) in Taiwan safely,
the main goal of this project is to provide the recommendations of the regulations
and technical guides which are relevant to decommissioning of NPPs. According
to rolling planning method, the research plan has been developed into three
different tasks : (1) Collecting published decommissioning documents issued by
International Atomic Energy Agency (IAEA) .(2) Collecting and studying historical
site assessment (HSA) documents of US nuclear power plants.(3) Studying
Inspection Reports (IR) of US Nuclear Regulatory Commission related to post
shutdown decommissioning activities reports (PSDAR) and license termination
plans (LTP) of US nuclear power plants.
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Technology and Strategy of
Decontamination, and Safety
Assessment and Characterization
Analysis for Nuclear Power Plants
during Decommissioning(l)

Execution Unit : Department of Nuclear Regulation

Abstract

This project integrates and analyzes the principle, advantages and
disadvantages of various non-chemical decontamination technologies applied
in decommissioning NPPs at various countries, including mechanical, melting,
biological, and composite decontamination methods. These results not only
provide recommendations of regulatory actions but also enhance the regulation of
decontamination activities in Taiwan.

This project also studies the heating up phenomenon of zirconium alloy
claddings as postulated loss-of-water inventory from the spent fuel pool event
occurs at Chinshan NPP which is in decommissioning. It analyzes the time period
which spent fuel stored in the spent fuel pool reach the zirconium rapid oxidation
temperature following a loss of spent fuel pool coolant inventory events through
sensitivity analysis. In addition, it assesses if the time to initiate appropriate
mitigating actions to restore a means of heat removal to the spent fuel is sufficient.
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The last part of this project is to study the practices of radiation survey and
site investigation which in accordance with the data quality assessment (DQA)
procedures at decommissioning NPPs. It can provide the recommendations of
regulatory actions on related activities.
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Study on the characteristics of site
specific groundwater protection and
control during the decommissioning of
nuclear power plants(l)

Execution Unit : Department of Nuclear Regulation

STEEL ZBEERIEE

Abstract

To protect public health and safe, all the operating or decommissioning
nuclear power plants shall have adequate control programs to assure that
radioactive material is safely controlled in accordance with the regulations. To
achieve the goal, the nuclear power plant shall establish a site-specific groundwater
protection program to monitor if there is any inadvertent liquid radioactive releases
to environment.

The purposes of project are:

1. Collect groundwater protection regulations and industry guideline documents
for the operating or decommissioning nuclear power plants in U.S.A and study
on the difference on focus of regulatory concerns between operating and

decommissioning nuclear power plants .

2. Gather the cases and experiences of the U.S.decommissioning or decommissioned
nuclear power plants’groundwater protection programs and study on the regulations,
specific techniques, and important parameters.
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3. Provide recommendation on the advanced regulatory framework of the

groundwater protection regulations for the Taiwan nuclear power plants based
on the study results.
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Study on Development Trends and
Regulations of Nuclear Power Plant
Decommissioning Laws in Advanced
Countries

Execution Unit . Department of Nuclear Regulation

Abstract

Decommissioning of nuclear power plants (NPPs) is an important subject of
nuclear regulation in Taiwan, since the decommissioning permits of unit 1 and unit 2
of Chinshan NPP have taken effect on July 16, 2019. The Atomic Energy Committee
of the Executive Yuan (hereinafter referred to as the AEC) takes into consideration
the technical experiences and regulations of foreign NPPs decommissioning. In
addition, by referring to the IAEA general safety standards and related guidelines
and regulations during decommissioning period, AEC has amended “Enforcement
Rules for the Implementation of Nuclear Reactor Facilities Regulation Act’and
“Regulations on the Permit Application and the Management for Decommissioning
of Nuclear Reactor Facilities”on November 16, 2018.

This project focuses on the decommissioning regulations for NPPs in
European countries including Germany, the United Kingdom and Belgium. By
means of studying on four different aspects such as regulatory authority, novel
issues, new regulation amendment and regulatory essentials, analyze the issues
encountered in the period of decommissioning of NPPs and their impact toward
the existing legal systems of these countries. Based on the lessons learned of
these three countries, this project provide opinions and specific suggestions to the
guidelines for the decommissioning regulations of Taiwan NPPs.
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Generic Risk Insights Study of Flood and
Typhoon Events for Decommissioning
Transition Period of Nuclear Power
Station

Execution Unit : Department of Nuclear Regulation

Abstract

This project conducts the internal flood event and the typhoon PRAs,
based on the results of internal event and the internal fire PRAs, for the period of
spent fuels stored in reactor core during decommissioning transition period. In
addition, a risk assessment has been conducted in the case of all spent fuels are
defueled from reactor and stored in the spent fuel pool during decommissioning
transition period. The research has obtained the important technical insights and
provided suggestions for the internal flood event and the typhoon PRAs and to
the regulatory agency.

In the case of spent fuels stored in reactor core, the results of the internal
flood PRA have shown that the most important internal flood events are the flood
propagation scenarios from flood zone 4l to 4H which lead to the initiating event
of loss of offsite power with all AC power are unavailable. For Spent Fuel Pool, the
major risk sources vary with time after shutdown.
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Verification Methodologies and Case
Studies for Indoor Dry Storage Facilities
Loaded with Mixed Types of Casks

Execution Unit . Fuel Cycle and Materials Administration

Abstract

In order to continue improving the regulatory management technology
of spent nuclear fuel interim storage, this study explored the radiation shielding
and heat transfer characteristics of a large indoor dry storage facility when two
different types of dry storage casks are loaded. The facility considered in this study
was a big concrete building loaded with 60 HI-STAR 100 metal casks and 60 HiI-
STORM 100 concrete casks. The characteristics of radiation field and temperature
distribution around the facility were examined in detail in order to establish and
improve parallel verification methodologies for upcoming safety review of a similar
facility in the Chinshan nuclear power plant in Taiwan. To achieve the project
goals, this study established a hypothetical facility model and evaluated it from
radiation shielding and heat transfer point of views. The research content in each
technical area included : (1) collecting information on the design and regulatory
requirements of international indoor dry storage facilities, (2) establishing
calculation models for the hypothetical facility with two types of cask, (3) evaluating
the characteristics of radiation field and temperature distribution of the hypothetical
facility under normal and abnormal conditions, and (4) summarizing the research
results and proposing guidelines or recommendations for reviewing related safety
analyses. The results and experience obtained from this project facilitate the
progress of indoor dry storage program of spent nuclear fuels in Taiwan.
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A Study on Structural and Material
Performance of Drystorage Cask
Systems and the Regulator Compliance

Execution Unit : Fuel Cycle and Materials Administration

Abstract

The operation license of Taiwan 1st nuclear power plant has expired since
Dec 2018 and the others will expire by 2025. The plants are moving onto the
phase of decommissioning, and spent fuel dry storage systems are essential to
the decommissioning procedures. Namely, the fuel needs unloading and removing
from the reactor and pool. After that, the emptied pool can be used for dismantling
of the reactor, pool and reactor building. Heat removal greatly affects the safety of
the spent fuel dry storage system, and the ventilation plays a key factor in the long-
term integrity of the structures and components, especially in view of materials
deterioration and temperature dependence.

The research is to conduct a study on structural and material performance
of dry storage cask systems and the regulator compliance. The study collects
and analyzes the techniques for evaluating the ventilation performance of dry
storage cask systems, factors affecting the material deterioration of the systems,
industrial specifications for material properties, and characteristics of different dry
storage cask systems and safety regulations. The results obtained will help develop
advanced safety regulation for dry storage cask systems in Taiwan and improve the

design review and management techniques.
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Research on Safety Control of Low-
level Radioactive Waste Disposal
Scheme

Execution Unit : Fuel Cycle and Materials Administration

Abstract

Taiwan government is actively promoting the disposal of low-level
radioactive waste. It is necessary for the safety control agency,the Fuel Cycle and
Materials Administration (FCMA) , to ensure the safety of low-level radioactive
waste disposal. Because site selection of the final disposal facility for the low-level
radioactive waste is currently blocked, an alternative plan was proposed to solve
the problem of decommissioning waste and the relocation of the Lanyu Storage
Facility. In order to assist the FCMA to improve their regulation technology, this
proposal focused on”Research on Safety Control of Low-level Radioactive Waste
Disposal Schemeto study the site safety control of low-level radioactive waste
disposal and storage facilities, scenarios of unintentional intruders, and regulation
suggestions to enhance safety review technology for low-level radioactive waste
disposal. The characteristics of rock fractures and the in-situ stress on the stability
of the tunnel structure will be analyzed.
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Development of Task Review, Verifi-
cation and Control Capability on the
Design of Final Disposal Facility for
Spent Nuclear Fuel

Execution Unit : Fuel Cycle and Materials Administration

Abstract

This project aims to study the safety requirements and guides established by
international organizations for geological disposal facility of high-level radioactive
wastes and the design criteria of geological disposal facility adopted by various ma-
jor nuclear-power-generating countries. Based on a careful assimilation of the infor-
mation, a draft guide for the safety analysis report has been devised. Composition
of the guide was launched by compiling the chapter on facility design, along with

suggestions on major technical review issues.

In addition to the preparation of design guide, a couple of verification
tasks on important safety features of the 2 disposal facility are included in the
project. These tasks are intended to be conducted independently such that ma-
jor findings from Taipower’s safety assessment reports and internationally collab-

orated researches can be compared.
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The Study of Characterization of
Irradiated Graphite Waste for Nuclear
Reactor Decommissioning

Execution Unit : Institute of Nuclear Energy Research

Abstract

During the decommission of graphite reflector in a research reactor, the
safety issue of residual radiative isotopes produced after a long time operation is
of importance, especially the long half-life isotopes such as "“C. Regarding to the
mechanic strength of irradiation graphite as reflector in TRR reactor, its mechanic
property does not change much and it should not be a concerned problem in the
decommission of the graphite materials. Besides, the study result also shows, the
activity of the graphite reflector which is far from the TRR reactor core is lower than
7.2X10" Bg/cm®.
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Mix design development and quality
evaluation of high integrity concrete
disposal container

Execution Unit : Institute of Nuclear Energy Research

Abstract

In this study, the reactive powder concrete was adopted to develop a
concrete mix for highly-integrated container. The first part of the study was to
determine the proportioning parameters of reactive powder concrete for the
intended application. In order to improve the quality of the reactive powder
concrete mixes, the specimens were cured in hot water at an elevated temperature
of 90°C for 24 hours. The second part of the study was to prepare concrete
specimens with varying water-to-binder ratios (w/b) of 0.22, 0.20, and 0.18, and
assessed the mechanical and durability properties of the mixes such that potential
mixes for highly integrated container can be identified.

Test results show that concrete mix with a w/b ratio of 0.18 exhibits
the highest mechanical properties. This indicates that decreases in w/b ratio
improve the stress-bearing capacity of the concrete mix. Also, due to the dense
microstructure produced from accelerated pozzolanic reaction upon high-
temperature curing, variations in the durability properties of concrete mixes were
found to be insignificant. The surface resistivity of specimens was found to be
correlated well with the porosity for reactive powder concrete, indicating a good
potential as a technique for quality control.
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The Qualitative Assessment for
the Integrity of the Mechanical
Equipment Important to Safety
during Decommissioning for Chin
Shan Nuclear Power Station

Execution Unit : Institute of Nuclear Energy Research

STEEAL | /%R ZERR

Abstract

The International Atomic Energy Agency (IAEA) recommends its member
states to adopt the “graded approach” to carry out the safety risk assessment
of the decommissioning activities. The “graded approach” has been adopted
for the safety assessment of decommissioning in the field such as large-scale
commercial nuclear reactors, experimental reactors and nuclear laboratories,
and has been credited by its member states. The “graded approach” has been
also adopted for the review of safety assessments for decommissioning activities
and the development of a regulatory approach for reviewing safety assessments
for decommissioning activities and as a basis for regulatory decision making.
This research project will adopt the “graded approach” to carry out the study
of “qualitative assessment of the integrity of system/equipment important to safety
during decommissioning period” and the outcomes of this study report may be
referred as a basis for regulatory decision making as well as regulatory rulemaking
and regulatory control on the field of the integrity of system/equipment important to
safety during decommissioning period.
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Secondly, the Phenomena Identification and Ranking Table (PIRT)
is employed as the strategy of decommissioning knowledge management in
this project, by using PIRT to classify and evaluate the knowledge of each
decommissioning work items or research topics and build a Knowledge Base to
integrate the decommissioning research results of nuclear power plants.
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Research on fire risk factors

due to equipment shutdown,
partial operation or configuration
changes during nuclear facility
decommissioning

Execution Unit : Institute of Nuclear Energy Research

Abstract

The unit 1 of First Nuclear Plant was in operation since the end of
1978, and the license of 40 years. In line with the government’s policy of non-
nuclear homelands, the unit 1 of First Nuclear Plant was planned to carry out
decommissioning. The preparations for decommissioning operations would be
planned from 2012 and the decommissioning operations would be implemented
in 2018. During decommissioning operations, fire protection regards the safety of
human life as the main goal. In various decommissioning work, the prevention of
many fire risks are also the primary assessment task before implementation; such
as the application of various decommissioning regulations, reference to global
nuclear power plant decommissioning cases, and fire safety protection plans. In
summary, the unit 1 of First Nuclear Plant needs to establish a fire protection plan
that meets the decommissioning operation standards to maintain nuclear energy
safety and prevent loss of life and property.
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Based on the comprehensive analysis of domestic and foreign laws and reg-
ulations, foreign case studies, and site surveys of The unit 1 of First Nuclear Plant,
this study initially summarized the following six items for fire protection in The unit
1 of First Nuclear Plant, and listed the fire prevention work on the progress of de-
commissioning. Risk analysis, put forward the principles and norms that must be
followed in the decommissioning process °

1. Safety of combustibles management 4. Fire safety
2. Safety of ventilation and dust collection equipment 5. Construction safety
3. Electrical safety 6. Personnel safety
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Study on the Implementation
Standards for Decommissioning and
Dismantling of Nuclear Facilities in
Japan

STEEAL | 7B ST

Execution Unit * Institute of Nuclear Energy Research

Abstract

As of the end of 2019, there are 24 commercial nuclear power reactors
in Japan decided to decommission. In the meanwhile relevant regulations, such
as “Implementation Standards for Decommissioning and Dismantling of Nuclear
Facilities (AESJ-SC-A003:2014) ” by Atomic Energy Society of Japan (AESJ) , were
established in Japan to meet the demand. It is expected that through the study,
useful information obtained from analysis of the above documents will be provided
to domestic regulatory agency to assist in enhancing decommissioning safety for
nuclear power plants in Taiwan.
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Study of the Contamination Control
for Dismantling Operations during
the Decommissioning of Nuclear
Facility

SHEBEB( © IRAEHRZERR

Execution Unit * Institute of Nuclear Energy Research

Abstract

This study proposes the suggestion of the standards and strategies
for controlling the radioactive pollutant spread during the nuclear facility
decommissioning processes. The references about the characteristics of different
decommissioning disassembling methods are investigated. This study also
develops the calculation sheets of designing the ventilation and local exhaust
systems. The suggestions to plan the flow field visualization experiment of modifying
the CFD modeling parameters are presented in this report. The conclusion and
suggestion of the suitability of the different cutting methods, the notice to establish
the local exhaust system for decommissioning, the consideration in safety to design
and to operate the whole ventilation system are illustrated.
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e [1]Sun Il Kim, et al. (2018) , Aerodynamic Diameter and Radioactivity Distributions of Radioactive
Aerosols from Activated Metals Cutting for Nuclear Power Plant Decommissioning, Nuclear
Engineering and Technology, 50, 1088-1098
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