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I. Words from the Chairman
)

The Atomic Energy Council, with the help of all of our coworkers, has completed
many significant tasks this year, including implementing nuclear power plant safety and
decommissioning regulation, reviewing the decommissioning plan for Maanshan NPP,
supervising Taipower’s construction of an indoor dry storage facility, and organizing nuclear
emergency exercises. To ensure that nuclear energy is safe for everyone, we have been actively
upholding our professional and safety stance.

The Atomic Energy Council places a high priority on environmental radiation monitoring, pays
close attention to the abnormal radiation incident at the Taishan nuclear power plant in China,
and immediately strengthens environmental radiation monitoring in our nation to safeguard <>
the health of the population. An inter-ministerial platform was established to make better use

of existing resources to enhance radiation monitoring in Taiwan’s sea area in response fo the
discharge of tritium-containing wastewater from the Fukushima nuclear accident in Japan. ()
Also, a national food radiation testing team was established to improve testing capabilities.
Additionally, we were actively involved in the production of nuclear medicine, which was

quickly provided to numerous hospitals in Taiwan to address the nuclear medicine shortage, ()
providing about 57,900 patients with the treatment they needed.

In 2021, the Atomic Energy Council, which has always attached great importance to public
participation and social communication, organized two physical atomic energy science
exhibitions as well as an online science study event for the first time following the regulation of
epidemic prevention to increase the effectiveness of the dissemination of atomic energy-related
information through the Internet without the restriction of distance. Additionally, three meetings
of the Committee on Public Participation were held to improve communication between the
public and the Atomic Energy Council through public participation and open dialogue with
relevant experts, academics, and/or impartial public figures.

According to the government’s nuclear-free policy, “On-Schedule Decommissioning” and
“Nuclear Waste Management” are administrative pillars for the Atomic Energy Council. At
the same time, our long-standing reputation has been “strict neutrality” and “openness and
transparency.” We must continue to demonstrate meaningful governance, expand public
participation and trust, and build on the groundwork we have already laid for the Atomic
Energy Council to become the Atomic Energy Council of all people.

Minister and Chairman
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Council member meetings

The Atomic Energy Council
members are appointed by
the Executive Yuan from
the personnel of relevant
government, agencies,
scholars or experts.
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Il. Organizational Structure

Department of Planning
Department of Nuclear Regulation
Department of Radiation Protection
Department of Nuclear Technology
Secretariat

Personnel Office

Accounting Office

Government Ethics Office

Institute of Nuclear Energy Research
Fuel Cycle and Materials Administration

Radiation Monitoring Center

Nuclear Emergency Response Foundation

Internal Council Member Committee, Consultation Committee
Evaluation Committee on Research and Development Achievements
Advisory Committee on Nuclear Facility Safety
Supervising Committee on Nuclear Safety of the Lungmen Station
Advisory Committee on Ionizing Radiation Safety
Advisory Committee on Radioactive Materials Safety
Advisory Committee on Handing of State Compensation Cases
Advisory Committee on Nuclear Legislation
Gender Equality Committee
Complaints Committee against Sexual Harassment

Appeal Review Committee
Nuclear Accident Investigation and Evaluation Committee

Nuclear Emergency Recovery Committee ke

Y non-standing committee
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Ill. Manpower and Budget

( The Atomic Energy Council j

A. 2021 Human Resources Breakdown (Including seven hiring staffs)

60

0 (O General administration 45 (23.2% )
40 (O Atomic energy science development 34 (17.5%)
30 @ lonizing radiation protection 35 (18.0%)
20 (O Nuclear installation safety control 49 (25.3%)
10 (O Nuclear technology applications 31 (16.0%)
0

total : 194 A

B. 2021 Employee Ranking Breakdown

150
120
90 :
(O Senior Rank Personnel 32 (17.1%)
60 :
O Junior Rank Personnel 138 (73.8%)
30
. (O Elementary Rank Personnel 17 (9.1%)
. A

total : 187 A

C. 2021 Budget/Expenditure Allocation

350

300 (O General administration 314,657 KNTD (64.28%)

250 (O Atomic energy science development 61,299 K NTD (12.52%)

200 (O lonizing radiation protection 53,331 K NTD (10.90%)
izz (O Nuclear installation safety control 45,902 K NTD (9.38%)
50 (O Nuclear technology applications 14,291 K NTD (2.92%)
, A .

total : 489,480
( Unit : Thousand NTD )
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decommissioning and dry storage facilities. Visit to the designated site of the phase two indoor

dry storage facilities in the Chinshan NPP for the
demolition of the on-ground buildings and grading.
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IV. Important Governance Outcomes

A.Openness for scrutiny: facilitating public participation in dry
storage safety regulation during the decommissioning period

To improve communities’ understanding for the
progression of decommissioning and safety of dry storage
facility in the Chinshan Nuclear Power Plant (NPP), as
well as implement public participation and information
disclosure, the Atomic Energy Council (AEC) initialized the
18th Public Observation Program for the Decommissioning
and Dry Storage Facilities in Chinshan Nuclear Power
Plant on October 27, 2021. Officials from New Taipei
City Government and Shimen District Office, village

chiefs and regional representatives of Shimen District, and Visit o the Chinshan NPP for the current

status of the decommissioning of the nuclear

representatives from environmental groups, totaling over 20 fuel storage fadilty

people, were invited to participate.

For the decommissioning of the Chinshan NPP, since AEC issued the
decommissioning permit in July 2019, the NPP has been in the decommissioning
process. Taipower compamy (TPC) completed the outbound shipment of 92 bundles
of unirradiated nuclear fuel from the Chinshan NPP at the end of 2020. There is
no new fuel in the nuclear fuel depot of the NPP. To improve the flexibility of the
decommissioning schedule for the Chinshan NPP, TPC planned to decommission
the nuclear fuel storage facility and turn to a warehouse for general use. The
decommissioning plan for the nuclear fuel storage facility was reviewed and approved

by AEC in January 2021. TPC completed the decommissioning in March 2021, and the
review of AEC for Taipower’s decommissioning completion report has been in progress.

Regarding the current status of the dry storage facility at the Chinshan NPP, the
spent fuels are still stored in the reactor and spent fuel pool. Dry storage facility is
essential in the decommissioning of the Chinshan NPP. TPC introduced indoor storage
facility for which a consensus has been reached in society for the phase two dry storage
facility. The construction project was approved by the Executive Yuan in August 2019.
AEC contineously urges TPC to actively promote the construction plan of the indoor dry
storage facility. In the public observation program, the invited representatives visited the
designated site of the indoor dry storage facility for the demolition of the on-ground
buildings as well as grading to understand the construction progress.

17
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IV. Important Governance Outcomes

In the spirit of people’s AEC, it will persist in promoting public participation and
information disclosure. All the information of the public observation program and the
responses to the concerns related to nuclear waste management, the safety of the dry
storage facilities, and public communication improvement brought up by the invited
representatives were published on AEC website, whereby the public could gain a clear
understanding.

B.Public participation: promoting local involvement in the parallel
monitoring activity on environmental radiation in Lanyu Area

To meet the objectives of information disclosure, public participation, and
environmental radiation sampling and analyzing by a third party, AEC organized the
Parallel Monitoring Activity on Environmental Radiation in Lanyu Area for the 11th
consecutive year from August 3 to 4, 2021. Officials from the Council of Indigenous
Peoples, Taitung County Government, Lanyu Township Office, and representatives
from Lanyu Township Representative Council, village chiefs, representatives from local
environmental groups, and residents were invited to take part in the environmental
radiation sampling process in Lanyu.

In view of the national level 3 alert due to the COVID-19 pandemic and the
need to avoid indoor gathering, this year’s briefing session for the parallel monitoring
activity on environmental radiation in Lanyu was cancelled. Instead, a briefing on
procedures was mailed to participants in advance to enhance their understanding on
sampling procedures and methods. During the sampling stage, sampling locations
were designated by the participants as was the case in previous years, and sets of
samples comprising agricultural products, soil, water, and grass were taken in each of
the six Lanyu tribes. The sample analysis was conducted by the Nuclear Science and
Technology Development Center (NSTDC) of the National Tsing Hua University (NTHU),
which has been accredited by the Taiwan Accreditation Foundation (TAF). Other sets of
samples were also sent to AEC’s Radiation Monitoring Center and Taipower’s Radiation
Laboratory, respectively, for analysis, comparison and validation.

Once the analysis was completed, the results were sent directly by the NTHU-
NSTDC to all the groups participated, including the Council of Indigenous Peoples,
Taitung County Government, Lanyu Township Office, Lanyu Township Representative
Council, village offices, and local environmental groups. The analysis results of 2021
Lanyu parallel sampling monitoring activity were also published on AEC website
for public access. Since 2011, no abnormal radiation has been detected in the
environmental samples collected in Lanyu area. All the data and derived radiation doses
are within the variation range of background radiation.

19
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IV. Important Governance Outcomes

C.Having fun in science: promoting science online in an innovative
way

In recent years, the AEC has been dedicated to promoting atomic science. In
addition to working with the National Taiwan Science Education Center to participate
in science education tours held in Taitung County and Yilan County, the 2nd Taiwan
Science Festival and disaster prevention bazaar activities, the AEC took part in the
science bazaar activity with the theme of the “International Day of Women and Girls in
Science” at the invitation of the NTHU Interdisciplinary Science Education Center on
March 14, 2021, to encourage more female students to engage in science. Female
students from junior and senior high schools in Hsinchu were given the opportunity to
gain a deeper knowledge of science by explaining relevant knowledge to participants at
each stall, so as to demonstrate how important the role of women is in science.

The AEC also organized two sessions of the “I Love Atomic Energy, Green Energy
of the World” science fair in Tiger City shopping mall of Taichung City and Millennium
Park in Pingtung County in compliance with the COVID-19 prevention regulations in
April and December. It collaborated with the local government for the first time to hold
one of the sessions in Pingtung County to allow students and people in Southern Taiwan

n o u

to grasp the information about “radiation applications,” “nuclear decommissioning and
radioactive waste” and “green energy technology.” The two sessions of the science fair

attracted a total of 6,103 visitors.

In this pandemic era, it has become a trend to organize activities online. To
promote atomic science while complying with the government’s social distancing policy,
the AEC made tutorial videos, arranged DIY courses and provided learning sheets
and online tests for certain contents in physical science fairs to provide opportunities
for elementary school, junior high, and senior high school students to learn science
online without distance limitation. There was a total of 5,433 participating students
from elementary, junior high, and senior high schools around Taiwan, including schools
where most of the students are indigenous peoples in Hualien County and Pingtung
County. This enabled the promotion of atomic science to areas and remote regions
where science fairs have never been held, and also facilitated its promotion significantly.
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D.Committee on Public
Participation: improving
communication efficiency

To receive advice on public
communication affairs, the AEC invited
experts, scholars, impartial social
representatives, and civil society
organizations to serve as the members of
the “Committee on Public Participation”
in 2020. Three committee meetings
were held in 2021 to discuss the
public participation in the “review of
the Kuosheng NPP decommissioning

nou

plan,” “planning prior to the review of
the Maanshan NPP decommissioning
plan,” “Parallel Monitoring Activity on
Environmental Radiation in Lanyu Area
and Public Observation Program for
the Decommissioning and Dry Storage
Facilities in the Chinshan Nuclear Power
Plant,” “optimization of the designated
section for the Lungmen Nuclear Power
Plant on the AEC website,” “organization
of atomic science fairs” and “public
meeting in Jinshan District” and seek the
advice of the members. In this way, the
AEC could make continuous adjustments
and improvements and enhance the
performance of public participation and
communication.

. EEmEULR

IV. Important Governance Outcomes

noRpoans
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BURBREANETE?
‘mEmmEeN, ewEs

]

B TEMEREFER, 2Bt
Optimized designated section for the “Lungmen
Nuclear Power Plant” on the official website.

NOFEEIRERBHEES
3rd meeting of the Committee on Public Participation
in 2021.
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AEC organized a public meeting for the regulation of District chief of Chinshan District in New Taipei City,

decommissioning of the Chinshan and Kuosheng NPPs Mr. Liao, expressing his opinions at the public meeting
at the Meitian Community Center in Chinshan District for the regulation of decommissioning of the Chinshan
6 on May 6, 2021. o and Kuosheng NPPs held on May 6, 2021.
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Participants giving their opinions at the public meeting AEC organized a public meeting on the review of
on the review of the Maanshan NPP decommissioning the Maanshan NPP decommissioning plan at the
plan held on November 3, 2021. convention hall of Hengchuen Township Office on
& November 3, 2021.

E. Holding public meetings on the safety regulation during
decommissioning

Decommissioning of nuclear power plants has been a topic of public concern in
recent years. As the competent authority on the safety of decommissioning, in addition
to the safety regulation of decommissioning , the AEC, based on the principle of
strengthening public participation and local communication, held public meetings on
“the regulation of decommissioning of the Chinshan and Kuosheng NPPs” and “the
review of the Maanshan NPP decommissioning plan”, on May 6 and November 3,
2021, respectively. Through the public meetings, the public could realize the AEC's
safety regulation measures on decommissioning and Taipower’s decommissioning
planning of NPPs. The opinions from the public raised in these meetings were taken into
account in the review on decommissioning plan and regulatory activities to improve the

safety regulatory process.

According to the public opinions at the two local public meetings, the most
mentioned concerns included the treatment and disposal of radioactive waste, dry
storage, environmental monitoring, the right of work and feedback fund for local
residents, public participation and communication, etc. The opinions expressed by
the local participants were recorded after the meetings, and written responses to the
concerns were provided item by item. The AEC took those concerns related to safety
regulation of decommissioning into account. For concerns involving responsibility of
other competent authorities, were forwarded to these authorities for their consideration.
The meeting minutes and relevant information of the local public meetings were also
posted on the AEC’s website for the general public to enhance information disclosure.

B EEMGIAE 202 'I
. Important Governance Outcomes
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F. Home visit in 4 districts of
New Taipei City in order
to investigate the needs of
residents and convey nuclear
safety knowledge

To understand the needs of residents
in nuclear power plant emergency planning
zones (EPZs) during an emergency
and to provide relevant information on
protective actions, the AEC engaged local
people (including new immigrants from
Southeast Asia) to visit households in the
EPZs regularly. They helped to investigate
the residents’ needs in case of a nuclear
accident and provide information regarding
responses to such emergencies to enhance
their familiarity with emergency response
measures and protection knowledge.
In 2021, the home visit program was
implemented in 38 villages of Wanli,
Jinshan, Shimen and Sanzhi Districts in New
Taipei City, and over 14,000 households
were visited. During each visit, a flyer (5
languages available: Chinese, English,
Thai, Indonesian and Vietnamese) with the
headline “what to do in case of a nuclear
accident” was provided. The AEC also
provided the 2022 calendar with features
of long-term use and easy access to the
information on protective actions while
implementing the program.
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IV. Important Governance Outcomes
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The AEC 2022 calendar provides information on
protfective actions with 3 editions
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A.Overseeing the safety of operating nuclear power plants

a. Inspections and regulations for the safety of Kuosheng Nuclear Power
Plant Unit 1 and Maanshan Nuclear Power Plant Units 1 and 2 during
the refueling outage
The AEC conducted the refueling outage inspections for Kuosheng NPP Unit 1 and
Maanshan NPP Units 1 and 2 in 2021, respectively. The AEC reviewed the outage
plan submitted by the TPC prior to implementing the refueling outage to make sure
that TPC has preperly planned all the required work items. The AEC conducted
inspections to verify all the maintenance and safety management measures during the
refueling outage and ensured that they met the quality requirements. Also, additional
resident inspectors were organized in consideration of the separation of the refueling
taskforce inspectors during COVID-19 pandemic.

Since the storage capacity of the spent fuel pool was limited, the spent fuel of
Kuosheng NPP Unit 1 could not be removed from the core temporarily. Unit 1 was
shut down on July 2, 2021 after coast-down operation starting from February 25,
2021. The TPC planned to implement required refueling outage maintenance and
surveillance test process prior to the expiration date of the operating license, i.e.
December 27, 2021, to ensure the operability of the important-to- safety equipment.
Kuosheng NPP Unit 1 entered decommissioning period after the refueling outage was
completed on December 27 thereafter. Before all the spent fuel are defueled from
reactor and spent fuel pool, the AEC will continuously oversee the plant to implement
necessary monitoring, maintenance and test on those equipment related to the safety
of spent fuel in accordance with the regulatory requirements during the operational
stage of the NPP.

The TPC submitted an application for the restart of Maanshan NPP Units 1 and 2
after the refueling outage was completed. After receiving the TPC'’s application, the
AEC reviewed the documents and dispatched staffs to conduct enhanced inspection
accordingly. After confirming that the submitted documents and the status of the Units
comply with the restart requirements, the AEC approved the restart of Maanshan
NPP Units 1 and 2 on May 15 and December 6, 2021 respectively. The AEC also
reviewed the synchronizing to power grid application of the units and approved
it after conducting on-site inspections to ensure the TPC’s compliance with the
requirements. The AEC continuously oversee the activities of synchronizing to power
grid and power ascension to ensure that they are performed in compliance with the
regulations and the NPP’s procedure.
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AEC inspector verified the MSIV control switch on control panel in the control room of Kuosheng NPP Unit 2.
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b. Regulatory measures for the automatic scram of Kuosheng NPP Unit 2
Kuosheng NPP Unit 2 scrammed automatically on July 27, 2021 when the MSIVs
closed. After receiving prompt notification from the NPP, the AEC confirmed that
the unit was shut down safely and no abnormal radiation release to environment
occurred. Aside from the onsite resident inspector, the AEC dispatched additional
inspectors to the site to verify the sequence of the system response, the handling
process of plant staff and the root cause investigation. The TPC's report showed that
the root cause of this event was resulted from negligence of operator on duty in the
main control room, which led to one MSIV closure and subsequent reactor automatic
scram. After checking relevant data, results of simulation test for possible cause, and
the reports from the crew on duty, the AEC found that the root cause investigated by
TPC is reasonably acceptible.

After the TPC submitted the restart application of the Kuosheng Unit 2, the AEC
made a intensive review . The AEC approved the restart application after confirming
that the TPC had carried out a comprehensive review of the accident, identified the
root cause and presented corrective measures to prevent reoccurrence, including
crew discipline management improvement and installing protection features on
control panel to avoiding misoperation. The AEC issued a violation notice and the
license of the operator was suspended for 6 month according to the Nuclear Reactor
Facilities Regulation Act. The AEC
also required TPC to feedback the
lessons learned to other two NPPs,

to added recording feature on
CCTV for overseeing near control
panel area of all three NPPs and
established enhanced guidelines
for discipline management of main
control room shift crews to avoid
recurrence. In addition, the AEC
conducted inspection on crew
behavior and management in the
control room during unannounced

inspections, to verify that the

enhanced corrective measures for 11048 A7 BEER_M 2 FlEEH4RESEE—24%
RERARERRESFE
AEC inspector checked the setup of panel guard bars in the

crew behavior in the control room

have been well implemented. control room.
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c. AEC team inspections
In addition to dispatching inspectors to the
NPPs to carry out on-site inspections by
resident inspectors (including on typhoon

days), the AEC also conducted team
inspections with regard to the reactor
oversight process, post-Fukushima safety
enhancement measures, the NPP COVID-19
pandemic prevention enhancement
measures and unannounced inspections.
In the aspects of reactor oversight process
inspections, the AEC verified equipment
alignment, adverse weather and flood

protection, fire protection, personnel training, EAEE HO—BE 9 B 17 BT BRI
and opero’rionol management Gccording The AEC conducted the unannounced inspection at

to inspection program. The AEC requested the Kuosheng NPP on September 17, 2021.

the TPC to take necessary corrective actions

to all the inspection findings. During unannounced inspections, the inspection team
also checked the discipline management improvement measure on shift crew of
main control room in response to the automatic scram event of Kuosheng NPP Unit
2 happened on July 27. The results of inspections showed that the measures were
implemented thoroughly for all three NPPs.

Strict implementing safety regulation on NPP decommissioning

a. Review the Chinshan NPP dismantling plan and conduct on-site
inspection on dismantling work
The AEC continuedly reviewed the dismantling plan for the subsidiary buildings and
equipment and conducted on-site inspection on dismantling work at the Chinshan
NPP

For the approved “Dismantling Plan for the Gas Turbine Equipment and Building,
and the First Pumping Station Equipment at the Chinshan NPP”, in addition to
carrying out daily inspections by resident inspectors, the AEC dispatched teams to
conduct quarterly inspections on the preparation prior to the dismantling and the
safety and QA management of the dismantling work to make sure that the Chinshan
NPP implemented the dismantling plan properly.
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“Dismantling Plan for the Chinshan NPP Main Generator and Other Related
Equipment,” is the first dismantling work of the radiation-affected equipment at
NPPs in Taiwan. The AEC invited external experts, along with AEC staff to organize a
review team. The team put forward 311 review comments and visited the Chinshan
NPP to evaluate on-site condition and status of planning on March 12, 2021. After
confirming that the TPC had planned the dismantling work and safety management
adequately, which complied with the regulation requirements and Chinshan NPP

decommissioning plan, the AEC approved the dismantling plan on September 30,
2021.

. Implementing the maintenance surveillance activities and the reactor
oversight process inspections on the decommissioning Chinshan NPP
The Chinshan NPP has entered its decommissioning period and, for the time being,
the spent fuel is still in the reactor and spent fuel pool. The AEC requested the TPC to
continuously implement maintenance and surveillance related to spent fuel storage
safety in accordance with the regulatory measures of the operation period. The AEC
also conducted inspections on those work items. For the maintenance and testing
on systems and equipment related to spent fuel safety during the refueling outage,
the AEC requested TPC to submit the plan in advance and organized a task force to
inspect the each work item.

Regulatory measures for the operation period have also been adopted to establish
the reactor oversight process for the decommissioning period. According to the
inspection plan, the AEC dispatched resident inspectors to carry out daily inspections
and organized taskfore to conduct quarterly inspections of the work items related
to spent fuel storage safety, to verify Chinshan NPP has implemented the work in

compliance with the regulations.

FEESREEN 110 FENFATRZALGEIRS JREEE T 110 FHMOFRATR— MR RALE KK

R EBEBT E RN
AEC inspectors conducted the 2021 Q4 reactor The AEC conducted the 2021 Q4 reactor oversight
oversight process inspection of the on-site equipment process inspection (fire prevention)

configuration
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c. Review of the Maanshan NPP
decommissioning plan

AAAAAA

In accordance with the “Nuclear Reactor Facilities
Regulation Act”, the TPC submitted the application
for the decommissioning permit, together with the
decommissioning plan and relevant documents, to

the AEC on July 26, 2021.

The AEC completed the acceptance review process =

REEEM 1104 11 A 15 BEBZ=MERE
FrEE-NeReEEHEER

AUgUST 2021 and confirmed that the documents The First Joint Review Meeting for the Maanshan

met the requirements for subsequent technical NPP Decommissioning Plan was held on
November 15, 2021

of the Maanshan NPP decommissioning plan in

review. Then the AEC invited external experts,
along with AEC staff, to organize a task forece to perform a three-round technical
review. The first round of the review was completed on November 25, 2021 with
putting forward 345 review comments. The AEC then sent those comments to the
TPC and requested its responses. During the review period, the decommissioning
plan, the status of the review comments, the safety review report, and the matters of
public concern were all published on the AEC’s website.

d. Review of the pre-defueled technical specification and safety analysis
report for the transition stage of the Kuosheng NPP decommissioning
After approving the Kuosheng NPP decommissioning plan, the AEC requested that
the TPC submit the pre-defueled technical specification and safety analysis report
for the transition stage of the Kuosheng NPP decommissioning one year prior to
the expiration of the operating license for Unit 1 (i.e. December 27, 2020). After
receiving the two reports for the application from the TPC on December 8, 2020, the
AEC invited external experts, along with AEC staff, to organize a task force to carry
out a comprehensive review. After three rounds of strict review, the AEC confirmed
that the TPC had adequately responded to the relevant comments and approved the
application on September 29, 2021.

C.Enhancement of nuclear safety regulation effectiveness and
improvement of regulatory techniques

In addition to requesting the TPC to adopt lessons learned from the identified
violations and issues, and to take effective corrective measures to avoid recurrence, the
AEC also took regulatoryactions to ensure that all corrective measures are put in place
in less than two years' time. Violations and issues of 2019 have all been resolved so far.
In addition, the AEC contineously reviews the regulatory procedures in a rolling manner
and completed the review of eight procedures in 2021 in order to make relevant

procedures more complete.
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The AEC holds regulatory meetings on a regular basis. At the meeting of Advisory
Committee on Nuclear Safety, the current status of the Chinshan NPP dismantling plan
and the two Kuosheng NPP Units were reported, and then the committee members
presented their comments. At the regulatory meeting on safety issues of operating
nuclear power plants were discussed with the TPC, such as feedback of experiences
acquired from domestic and overseas operation events, management of Kuosheng NPP
Unit 1 (permanent shutdown) and Unit 2 (in operation), the regulation of equipment
availability, and the position of the AEC regarding safety regulation was communicated
to the TPC. At the regulatory meeting on nuclear power plant decommissioning, the AEC
communicated with the TPC on issues regarding the Chinshan NPP decommissioning,
including waste management, the decommissioning plan schedule, decommissioning
contractor management regarding on-site work items, and the progress of radiation
characteristics survey.

The AEC has also improved its safety regulation techniques and knowledge by
participating in international exchange activities and holding training courses. Though
international exchange activities on nuclear safety regulation techniques were largely
suspended due to the COVID-19 pandemic in 2021, the AEC still invited scholars and
experts to give keynote speeches and to have in-depth discussions on different topics.
In addition, the AEC also held online training courses on the review of the Kuosheng
NPP decommissioning plan and the decommissioning of NPPs in order to enhance the
inspectors’ proficiency in safety review and inspection on NPP decommissioning.

D.2021 Summary of international exchange on Nuclear Safety
Regulation

AEC complied with the pandemic prevention strategies of the Central Epidemic
Command Center and held technical exchange meetings on nuclear safety via video
conferencing. The AIT-TECRO Joint Standing Committee on Civil Nuclear Cooperation
Meeting was held virtually on March 24 and 25. Both parties exchanged opinions
on the implementation outcomes and planned activities of working items from four
working groups: “Reactor Regulation and Regulatory Research,” “Waste Management
and Environmental Restoration,” “Advanced Nuclear Technology,” and “Emergency
Management”. AEC held the 7th AEC-NRA nuclear safety information exchange
meeting via video conference on July 20. The issues included the experience of both
parties in the implementation of the ROP (Reactor Oversight Process) and the R&D
for Safety Regulatory Technique on Radioactive Waste Management. The Japanese
participants also shared the result of the investigation and analysis of the nuclear
accident in Fukushima over the past ten years, and briefed TEPCO’s conceptual design
of the subsequent facilities for the Advanced Liquid Processing System (ALPS) treated

water.
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(IIT) Enhancing Radiation Protection and Safety
Management

A.The upcoming launch of the program for medical exposure quality
assurance for cardiac catheter and angiography: improving
medical exposure quality

Cardiovascular and cerebrovascular diseases, which can cause a huge impact on
people’s health, are two of the most common diseases for people in Taiwan over the
past ten years. Therefore, high-end cardiac catheter and angiography X-ray machines
were introduced to the medical profession to meet the treatment needs of patients.
To improve medical exposure quality for patients and ensure the radiation safety of
operators, the AEC has actively promoted the program for medical exposure quality
assurance for cardiac catheter and angiography X-ray machines (hereinafter referred
to as the medical exposure quality assurance program) in recent years to fully regulate
the quality of healthcare and reduce the radiation dose to patients as low as reasonably
achievable while offering them the best medical service. This is also the core value
behind the AEC’s promotion of the medical exposure quality assurance program.

For assurance of the medical exposure quality for cardiac catheter and
angiography X-ray machines, the AEC has completed all the preliminary preparation for
legislation, including (1) developing a total of 10 items with respect to the assurance
of the medical exposure quality for cardiac catheter and angiography X-ray machines,
covering radiation safety, image quality, and radiation dose; (2) establishing medical
exposure quality assurance procedures; (3) making tutorial videos as well as records
and tables; (4) finishing the on-site testing and questionnaire survey for 359 cardiac
catheter and angiography X-ray machines around
the country and conducting data analysis to
ensure the feasibility of implementing the quality
assurance program in the country; (5) assisting
135 medical institutions installed with the cardiac
catheter or angiography X-ray machines in Taiwan
in training up to 500 professionals for carrying
out quality assurance tasks in the institutions; (6)
holding 4 meetings for reporting the results of each

phase. The above-mentioned measures related to

| 1_ .. , _ 1’ . .1_, d 1_ h 4
personnel training, on-site Vvisit, and meetings have B ERIRE O R (E X \JF A e

Professional courses on medical exposure quality
and value the medical exposure quality assurance. assurance offered in small class sizes

helped the medical profession better understand
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The preliminary works, with respect to items, procedures, quality assurance
personnel and instruments, and information promotion, for introducing legislation
to assure the medical exposure quality for cardiac catheter and angiography X-ray
machines have been done thoroughly by the AEC. The legislation is planned to be
officially introduced and implemented in 2023. The AEC always keeps pace with the
times, pays attention to the development of medical technology, and takes into account
social expectations to implement radiation safety regulatory measures while actively
facilitating medical exposure quality assurance, therefore ensuring the stable quality and
safety of radiation therapy equipment.

B.Radiation safety of border control officers: performing the annual
inspection for the radiation practices of the Customs and Coast
Guard Administration

To maintain public safety, Taiwan has continued to establish X-ray container
scanners and X-ray baggage (cargo) scanners in airports and ports for years to assist
customs and coast guards in performing inspections. Considering the scattering of
border control and coast guard units and frequent staffing changes have increased
the difficulty in ensuring radiation safety and regulation, the AEC hence carried out the
“2021 Annual Inspection for the Radiation Practices of the Customs and Coast Guard
Administration” to enhance the capability of the said units to manage radiation sources
and help them building correct radiation protection practices, in hopes to understand
the respective units’ practical management of radiation practices and establish effective

communication channels, thereby improve management efficiency.

The units that underwent inspections included Keelung Customs, Taipei Customs,
Taichung Customs, Kaohsiung Customs, and the Northern, Central, Southern, and
Kinmen-Matsu-Penghu Branches of the Coast Guard Administration (CGA). In addition
to the examination of 33 X-ray baggage (cargo) scanners and the 6 sealed radioactive
materials, the AEC also inspected 11 container scanners at all ports in the country to
ensure personnel safety. It has become a global trend to use MeV high-energy X-ray
container scanners for betfter image contrast and resolution when checking the loading
of containers and identifying suspicious cargos. However, the operators of the scanners

are subject to higher risks of accidental exposure.
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In the annual inspection, all the units were required to establish detailed and
reliable radiation source inventory records and radiation worker lists. Through on-site
radiation detection, the current radiation exposure to the personnel of each unit was
measured to ensure the appropriate designation of restricted areas, normal operation
of safety interlock systems, and compliance with statutory requirements for radiation
dose to personnel. After the inspection, the AEC and the inspected units communicated
and discussed with each other to clarify the units” doubts about the regulations. The
AEC provided specific and feasible solutions after gaining a deeper understanding of
difficulties in actual practice to encourage the units to reinforce the management of
radiation safety and ensure personnel and environmental radiation safety.

C.Boosting food radiation testing capacity and inspection quality to
assure the radiation safety of food for the public

Ever since the Fukushima Nuclear Power Plant accident, the AEC’s Institute of
Nuclear Energy Research and Radiation Monitoring Center have carried out sampling
inspection at the border based on the “Method of Test of Radionuclides in Foods”
developed by the Ministry of Health and Welfare (MOHW) at the behest of the Food
and Drug Administration (TFDA), MOHW, to further inspect food products imported
from Japan to Taiwan for radiation safety. Once an inspection is completed, the result
is immediately delivered to the TFDA for review and interpretation. Up to 2021, the
AEC'’s Institute of Nuclear Energy Research and Radiation Monitoring Center inspected
about 13,000-18,000 samples every year. With a maximum testing capacity of 30,000
samples per year, there is still more than 40% of the capacity remaining.

To continue expanding the radiation testing capacity and ensure food safety, the
AEC invited the Council of Agriculture, MOHW, Ministry of Finance, and seven domestic
analysis laboratories to a meeting held on October 13, 2021, to discuss forming a
testing alliance to understand the relevant ministries” future requirements for the testing
capacity and use these as a reference for expanding the capacity of the laboratories.
In addition, the TFDA delegated the sampling inspection at the border to the AEC’s
Institute of Nuclear Energy Research and Radiation Monitoring Center. The testing
alliance will also coordinate the allocation of the testing capacity and plan to include
domestic analysis laboratories in the inspection system in order to further enhance the
food radiation testing capacity in Taiwan.
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To ensure food radiation testing quality assurance and analytical competence, the
AEC required the testing laboratories to receive accreditation from Taiwan Accreditation
Foundation (TAF) and to take proficiency testing once every 3 years. The AEC's Institute
of Nuclear Energy Research and Radiation Monitoring Center took the lead in getting
accredited by the TAF and TFDA and assisted National Pingtung University of Science
and Technology and National Yang Ming Chiao Tung University in acquiring the
same accreditations. The AEC also encouraged other analysis laboratories to gain
accreditations through the testing alliance. The AEC provides, with inspection quality
ensured, sufficient food radiation testing capacity in Taiwan to assure the radiation safety
of food for the public.

D.Paying close attention to radiation-related abnormalities in
the Taishan NPP in China and closely monitoring changes in
environmental radiation levels in Taiwan

The main effect of overseas radiation accidents on Taiwan is the radioactive
gaseous and liquid effluents would be dispersed via the atmosphere or sea areas and
cause environmental pollution. For overseas radiation accidents, Taiwan primarily
focuses on the coastal nuclear power plants in Mainland China as they are close
to Taiwan. There are currently 51 nuclear power units in service and 14 units under
construction in China. The AEC has fully acknowledged the operation of the units to
closely monitor relevant abnormalities, assess their effects, and take actions to protect
the public.

To ensure radiation safety in Taiwan, apart from keeping an eye on international
news at all times, the AEC has established 63 complete real-time environmental
radiation monitoring stations in place in the main island of Taiwan and outlying islands,
including Kinmen, Matsu, Penghu, and Pengjia Islet, which offer real-time complete
radiation monitoring data. Moreover, the AEC has collaborated with the Central
Weather Bureau for a long time to integrate the diffusion behavior of radioactive
materials in the atmosphere into the weather observation and forecasting system
and built a “dose assessment system for radioactive fallout from nuclear disasters” to
simulate the diffusion path of radioactive materials in the atmosphere and assess the
radiation dose to people in Taiwan. For the impact of radioactive effluents on Taiwan’s
sea area, the AEC has undertaken a radiation background survey for the sea area by
collecting the samples of coastal and offshore seawater, beach sand, marine products
and sediments for analysis to establish radiation background data of Taiwan’s sea
area. Through enhanced sampling/analysis and comparison, the area subject to the
impact caused by accidents and its severity can be comprehended, and the required

countermeasures can be taken.
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Take the incident that occurred in China’s Taishan NPP in 2021 for example. The
AEC immediately reinforced the monitoring of environmental radiation levels in Taiwan
right after the occurrence of the incident. Ever since the incident, the AEC has completed
157 tests for monitoring the level of radiation in the air, 44 tests for water containing
airborne particulates, 554 tests for drinking water, and 27 tests for analysis of tritium in
seawater, and assisted the Council of Agriculture in testing seawater and fish samples
for radiation levels. All the results showed no abnormality. The international information
that the AEC obtained indicated that the incident resulting from inert gas accumulated
due to broken fuel rods could cause the release of radioactive gas. Therefore, the AEC
instantly used the “dose assessment system for radioactive fallout from nuclear disasters”
for analysis and the result showed that the incident mainly affected inland Guangdong
and Guangxi in China and had no impact on Taiwan. The AEC will keep monitoring the
operation of the coastal nuclear power plants in China and performing environmental
radiation monitoring for Taiwan’s sea and land areas. Whenever a radiation abnormality
is detected, the AEC will give an immediate explanation to the public. In the spirit of
people’s AEC, we will offer the public real-time correct information and take relevant

countermeasures to protect the country, people, and industries.

E. Monitoring measures and inter-ministerial cooperation for the
future discharge of tritium-containing wastewater from the
Fukushima nuclear disaster in Japan

Since 2017, the AEC has promoted the “program for environmental radiation
monitoring and survey for Taiwan’s sea area” with relevant ministries to monitor
radiation levels in the sea area near Taiwan. In response to the Government of Japan's
policy announced on April 13, 2021, for discharging the tritium-containing wastewater
from the Fukushima nuclear disaster into the ocean 2 years thereafter, the AEC, as the
competent authority for nuclear safety in Taiwan, further invited the Ministry of Foreign
Affairs, Ocean Affairs Council, Council of Agriculture, MOHW, and Ministry of Science
and Technology to the “inter-ministerial response meeting for the discharge of tritium-
containing wastewater from the Fukushima Daiichi Nuclear Power Plant in Japan”
convened quarterly to coordinate with relevant ministries to use existing monitoring
resources and facilitate the survey on the radiation levels of Taiwan’s sea area. The AEC
continues to pay close atftention to the disposal of the tritium-containing wastewater
from the Fukushima nuclear disaster as a professional to maintain the health and safety

of the public in Taiwan.
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Besides, the AEC, as the coordinator, worked with relevant government units and
academic institutions on the sampling and analysis of tritium radioactivity in seawater
from the sea area around Taiwan. At the end of 2021, the background levels of
tritium in seawater from Taiwan’s sea area before the discharge of Japan’s radioactive
wastewater were developed. The samples of the seawater were collected from 99
sampling locations, and a total of 229 tests were performed for analysis of tritium in the
seawater. The analysis result showed that the concentration of tritium in the samples of
the seawater from the sea area around Taiwan was lower than the minimum detectable
activity (2.03 Bg/L), indicating no abnormal level of radiation was detected.

In 2022, the AEC will continue the implementation of the “program for monitoring
the levels of tritium radioactivity in the seawater from Taiwan’s sea area” and select
106 suggested representative monitoring locations for analysis of tritium in about
319 seawater samples while taking into account the geographical location of Taiwan,
movement of ocean currents, distribution of waters, monitoring data of coastal and
offshore seawater, ocean water and deep sea water, analytical capacity of laboratories,
and other relevant factors.

A.Nuclear Emergency Exercises along with the COVID-19 pandemic
prevention measures to ensure adequate emergency response
capabilities

AEC organized the 2021 Nuclear Emergency Exercise (No. 27) in the Chinshan

Nuclear Power Plant under decommissioning, where a simulated accident occurred.
Although the accident posed a relatively low level of risk, preparedness were performed
in an active and practical manner according to the impact and damage that might
be caused by the incident based on the current status of the NPP in order to increase
response capabilities. The exercise was carried out in two stages: a table-top exercise
and a full-scale exercise. In addition, an unannounced mobilization drill was performed
on-site and randomly selected drill scenarios were conducted off-site.
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a. Table-top exercise
Due to the severe pandemic, it was
the first time that AEC conducted an
exercise through video conferencing to
follow the pandemic prevention policy
of the government. Seven response

centers worked concurrently using

. . . E 8 #eh MSES 4
video conferencing software and online b K E IR R

. . Table-top exercise at the New Taipei City Emergency
video conferencing platforms to allow

Response Center

a total of 256 response personnel,
in a non face-to-face manner, to
coordinate disaster relief resources, to
draw up disaster reduction strategies in
advance, to discuss the timing of lifting
the warning for nuclear emergency,
and to develop counter measures
in an unexpected scenario that a
complex disaster which the pandemic,
earthquakes or volcanic eruptions and
nuclear accidents occur at the same
time. The table-top exercise through
video conferencing was successfully

completed due to the appropriate
°© o

257 BORI R/ OVE AR

Table-top exercise at the Radiation Monitoring Center

coordination and cooperation of all
the participating units.

b. Full-scale exercise
The exercise took place on September 4 and September 9th to 10th with 4,014
participants. It is described as follows:

(a) Use of information network and communication technology

To thoroughly carry out drills and pandemic prevention measures, the on-
site drills were inspected and reviewed remotely through video conferencing, and
the off-site drills were broadcasted live on internet to bring in more people to
comprehend the government’s nuclear emergency response measures.
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Tsunami gate operation drill at the Chinshan NPP (through Military personnel and vehicle radiation detection
video conferencing) and decontamination drill

(b) Maintenance sufficient nuclear emergency response capabilities during

(c)

the pandemic

The exercise scenarios included: the Chinshan Nuclear Power Plant is
under decommissioning and loss of both offsite and onsite AC electrical
power. During the pandemic, the nuclear power plant operators exercised
their response after unannounced scenarios issued. The drills covered the
assurance of multiple water sources and power supplies, verifying the Ultimate
Response Guidelines (URG), and use of power supply vehicle. It was also the
first time that a volcanic ash drill was included in the exercise.

. To complete the exercise while complying with the latest pandemic prevention

requirements, the off-site drills were conducted in different areas, times,
and groups. A drill of integrated operation of land, sea and airborne
environmental radiation monitoring were performed to verify the responders
had the required professional skills.

Expanding message distribution channels

Message distribution channels include the Public Alert System for nuclear

emergency, Cell Broadcast Service (CBS), Cellphone Alert System (LBS), Civil

Defense Broadcasting System, Police Broadcasting Service, and the Public Alert

Open Data Platform of the National Science & Technology Center for Disaster

Reduction. AEC also informed, in advanced, the residents the nuclear alert

broadcasting schedule, and disseminated the exercise information through

social media.
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B.Enhance inspection methodology to ensure sufficient response
capabilities in nuclear power plants

a. Conducting remote inspections with a dynamic video conferencing
system to overcome difficulties from the pandemic while assuring
inspection and control effectiveness
In spite of the level 3 Alert due to the COVID-19 pandemic in May 2021, inspections
on nuclear security and emergency preparedness in nuclear power plants were
smoothly performed as scheduled through video conferencing. AEC inspected
each nuclear power plant’s annual nuclear emergency exercise remotely using an
innovative approach: a dynamic video conferencing system. Also, in an effort to keep
emergency response personnel stay vigilant and always be ready, an unannounced
mobilization at the Chinshan NPP was implemented through video conferencing.
In order to audit the response procedures and capabilities for security incidents at
nuclear power plants, an joint exercise with the military, police and coast guard
was conducted at the Chinshan NPP, and table-top exercises were carried out in the
Kuosheng NPP and Maanshan NPP All of the exercise were inspected and overseed
through video conferencing.

b. Using video conferencing for international training course on nuclear

facility cybersecurity

With the aim of improving cybersecurity as well as response cyber incidents capacities
at nuclear facilities, and the COVID-19 prevention measures was implemented, AEC
conducted a 3-day video conferencing training on “Nuclear Facility Cybersecurity
Programs and Implementation Practices” by the National Nuclear Security
Administration, Department of Energy (NNSA/DOE) of United States in July to
look into cybersecurity programs and procedures for nuclear facility. During the
pandemic, the international technical exchange has kept ongoing with the help of
video conferencing tools. In December, a video conference was held for the technical
exchange of the design concepts and use of “ NPP cybersecurity training tool (Cyber-
in-a-Case)” between AEC and the NNSA, in order to enhance AEC’s expertise and
knowledge as well as keep pace with the international cybersecurity trend.

C.Inventory survey on nuclear emergency response capability and
enhancement on pandemic prevention measures

A nationwide inventory survey was conducted by AEC cooperated with relevant
ministries and local governments on the manpower, water resources, daily necessities,
potassium iodide pills and other spare parts for nuclear emergency. The survey results
were introduced to the nuclear emergency exercises and drills, enabling a more rapid
and effective emergency response.
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Meanwhile, considering the COVID-19 pandemic has caused a considerable

impact recently, to ensure smooth nuclear emergency response during the pandemic,

AEC invited the units responsible for nuclear emergency to formulate the “Pandemic

Prevention Measures and Operation Mechanism for the Nuclear Emergency Response
Centers in Response to the COVID-19 pandemic” and “Directions of Implementing
Nuclear Emergency Public Protective Action During the COVID-19 pandemic” followed

comments by the Central Epidemic Command Center, and then issued to the response

units to implement. In this way, the emergency response capabilities could be remained

effectively to protect the public safety.

D.Assisting local governments in improving radiation disaster
prevention and response capabilities for radiation accidents

Local governments play critical roles in frontline responses to
disasters. The preparedness and response for radiation accidents also
involve the collaboration among central and local governments. AEC
continues assisting the local governments in increasing prevention
and protection capabilities for radiation accidents in order to extend
Taiwan’s overall capacity on radiological emergency response.
In 2021, the focus was on helping the local governments’ first
responders to enhance their abilities on response and information
collected for the emergency. The description is as follows:

a. AEC held four times of the “Radiation Disaster Prevention and
Protection Workshops for Local Governments” in northern, central,
southern and eastern regions. Through courses on emergency
response guides in radiation accident and case studies, as well as
using of radiation detectors and simulation of emergency involving
radioactive materials, the participants could learn more about
the principles of radiation protection and ability to identify and
respond to a radiological emergency.

b. The “Search Platform for Locations Using Radioactive Materials”
and “Handbook for First Responders to a Radiological Emergency”
for responders were revised and updated. The update was based
on the needs of the local governments first responders to provide
treatment on radioactive material and other information for
response. The user-friendliness of the data interface was also
improved by using graphical design to display, so the responsers
could respond more correctly and quickly to ensure people safety.

e MY EERIGHE
Search Platform

for Locations Using
Radioactive Materials
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Handbook for First
Responders to a

Radiological Emergency
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IV. Important Governance Outcomes

E. Meeting the need for remote access, AEC strengthen the Cyber
Security

a. Building a remote access environment
In response to the COVID-19 pandemic, AEC's staff were required to work from
home. AEC thus built a remote access environment where virtual private network
(VPN) connection with secured and encrypted transmission channels was used to
allow the staff to do their jobs while working from home to ensure AEC’s continued
operations.

b. Controlling connected devices and enhancing cybersecurity monitoring
AEC has completed relevant settings and checks for the controlled connected devices
and notebooks for working from home, and asked the staff to update operating
systems and applications so that cybersecurity risks from remote access for work
from home could be avoided. To maintain the cybersecurity, AEC have also adjusted
the setting of cyber security devices, actively enhanced monitoring and dealing with
possible external cyber threats.

c. Conducting cyber security diagnostic assessment and penetration
testing
Early detection and repair of vulnerabilities in an information and communication
system can prevent people with bad intentions from using the vulnerabilities for
invasion. In view of that, AEC has performed cyber security diagnostic assessment,
vulnerability assessment and penetration testing pursuant to the Cyber Security
Management Act, and actively fixed vulnerabilities to boost cybersecurity.
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IV. Important Governance Outcomes

A.Promotion of research transformation

In order to promote the research transformation of atomic technology and expand
the civil uses of atomic energy to be in line with the Nuclear-Free Homeland Policy,
AEC has developed the draft of “Development Strategy Blueprint for Civil Uses of
Atomic Technology” for 2022-2025 in 2021. With “making use of the atomic energy
technology to boost the industry value and facilitate sustainable development” as the
objective, four main aspects are covered, comprising “health and livelihood,” “energy,
resource and environment,” “forward-looking application technology” and “industry
and economy.” Then 45 technical characteristics are included in order of priority for
development. This blueprint is aimed to help AEC develop the key technologies of
atomic energy needed for the government’s policy of six core strategic industries and
achieve the United Nations Sustainable Development Goals (SDGs).

Environment

[/ Téchnology

Strategic Stockpile

Trradiation Technology ¥

National Defense Green Electricity
and Strategy and Renewable Energy

Application of atomic technology to boost the value of Utilization of atomic technology to achieve the United
the six core strategic industries Nations SDGs (with reference to the IAEA website)

To reinforce the basic research capability of atomic technology in Taiwan,
interdisciplinary collaboration and innovation for atomic energy is promoted. AEC has
been collaborating with the Ministry of Science and Technology, granting subsidies for
related academic studies to facilitate the research in the key technologies of atomic
energy for the government’s core strategic industries, such as information and digital
industries (semiconductor and Al), national defense and strategic industries (space
industry), precision health industry (nuclear medicine and radiology), and strategic
stockpile industries (food and supplies). In addition, strengthening the cultivation of
talents of quantum beam science and education for humanistic quality focusing on
atomic energy issues will be a priority. Through these actions, related research results
and talent cultivation could meet to international trend of technology and domestic
industry demands.
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IV. Important Governance Outcomes

B.R&D of the technology of intelligent distribution network and
microgrid incorporating renewable energy

INER started devoting to the Research and Development (R&D) of energy
technology in 2002 to conform with the implementation of the national energy policy,
aiming to develop diversified energy technologies and encourage the industrialization
of energy technologies. Since 2009, INER has been taking part in the government’s
National Energy Program and Forward-looking Infrastructure Development Program,
and has been dedicating to the technology R&D for years. Cultivating the highly
competitive technology, its technical level in the energy field has reached the
international standards. With the government’s policy goals of renewable energy
enhancement and net zero emission in recent years, a great deal of renewable energy
is going to be infegrated into the power grids. There is thus an urgent need for the
development of a control technology, which is different from that for conventional grids,
so that the instability of renewable energy can be managed, and the resilience as well
as performance of grids can be strengthened through the key technology development
of microgrid and distribution system. The Executive Yuan approved the “Smart Grid
Master Plan” in 2012, and INER is one of the members of the Smart Grid Task Force.
The research team, devoted to the technology development of autonomous regional
microgrids, has laid the foundation for the key technologies of microgrid in Taiwan.
Conforming with the Executive Yuan's adjustment made through rolling planning in
February 2020, the research team has developed the domestic distribution network
management system for the grid management aspect to assist Taiwan Power Company
(TPC) with rapid power restoration when an accident happens to the feeder. The R&D
results thereof, won the Civil Service Outstanding Contribution Award for teams in
2021, can be summarized based on the following three aspects.

a. Development of the first microgrid system in Taiwan
The team has set up the first domestic 100kW microgrid demonstrate site connected
to TPC’s high-voltage feeders, and developed the technology of distributed
renewable energy system integration as well as energy management, coordination
and control for solar photovoltaic energy, wind turbine, energy storage and micro-
turbine, etc. Also, there are areas provided for the evidence-based experiments
of the industries, schools, and research institutes. Coordination commands from
the TPC Taoyuan Branch located 20 km away can be received to execute the
synchronization operation with utility grids, disconnection, island-mode operation,
demand load shedding, power output ancillary service, etc., of the microgrids. In
addition, the team has completed the experiment of stable 100kW output and 4-hour
operation of the power output ancillary service, providing the government with a
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reference for the amendment to the Electricity Act by verifying that the technology
applied is feasible and offers the benefits such as increasing the renewable energy
penetration and reducing the peak net load. These achievements have laid the
groundwork for Taiwan’s development of key technologies including the power
system, power electronics, energy management and smart control, and Information
and Communication Integration (ICT) with microgrids. With the patented technology
“Voltage Control System and Method for Microgrid,” the research team was
honored with the Platinum Award of the 2021Taiwan Innotech Expo (TIE) Invention
Awards, and has enhanced the domestic industrial technology capability to push
Taiwan forward to the international market. Moreover, the team has developed the
“Strategic Technology of Energy Management and Control with Smoothing Microgrid
Power” and made technology transfer to manufacturers to support Pingtung County
Government’s “Establishment Plan of Microgrid Demonstration Park in Guangtsai
Wetland, Linbian,” further winning the first prize of the Smart City Innovation Award
hosted by the Board of Science and Technology, Executive Yuan. With the “Strategic
Technology of Energy Management and Control with 18 kW Disaster-Preventing
Microgrid” transferred to manufacturers, the team assisted in the implementation
of the renewable energy microgrid setup plan of Wulai District Office, New Taipei
City. Also, with the “Strategic Technology of Energy Management and Control with
Disaster-Preventing Microgrid” transferred to manufacturers, the team has assisted

-
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Tl

microgrid system in Fushan Elementary School,

TPC with the setup of the disaster-preventing | = =R
T

Wulai District, New Taipei City; the system, which :
65 kW 100 kVA/150 kWh ESS
Micro Turbine 250 lfVA/ 90 kWh ESS L

is the first disaster-preventing microgrid system — prstens.

in remote areas in Taiwan, can autonomously
run for up to 14 days when power failure occurs
due to any disasters, allowing Fushan Tribe to

have support when isolated by Typhoon and [ i o S B
become a green energy tribe. 100 kW microgrid system in INER
. Practical application of microgrid system on the outlying island

The research team has developed the key technology of outlying island microgrid
system with high penetration of renewable energy, and has, through the practical
testing and verification of renewable energy, storage system and diesel generator,
completed the generation of renewable energy and load forecasting, optimized the
unit commitment, and infegrated the development of smart control functions such
as distributed energy coordination in the microgrid field of INER. This technology
was applied to the power use in the buildings of INER for uninterrupted 100-hour
islanding operation test of the microgrid system with high penetration of renewable

25 kW Wind Turbine
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energy; during the period, the percentage of renewable energy generation was
54% while the instantaneous penetration reached 135% at most, and the system
continued running stably. After the relevant technology passed the test at INER’s
microgrid testing site, the research team started the planning of practical application,
supporting the Penghu County Government to set up Taiwan’s first renewable energy
outlying-island microgrid system on Dongiji Islet to effectively reduce the island’s
power generation cost. The system, successfully turned into commercial operation,
showed an instantaneous penetration of renewable energy generation up to 92.8%
on the islet while the operation remained steady. The research team, together with
the technology transfer manufacturer, further won the silver award of the 2017 Best
Practice Award of Asia-Pacific Economic Cooperation (APEC) under the category
of smart grid with the “Penghu Dongji Islet Microgrid Power Supply System”. After
winning such an honor for the country, the research team transferred the technology
to manufactures to enhance the industrial technology capacity in Taiwan, and
marched towards the outlying island electricity market of Southeast Asia to fit the
Southbound Policy.

. Application of domestic distribution network management system

The research team has worked with TPC to develop the domestic distribution network
management system, achieved interdisciplinary integration of the power supervision
and the geospatial information industries in Taiwan, and created new possibilities
of collaboration. The system has been applied to the Power Distribution Center of
Yunlin Branch, TPC, and delivers real-time management of more than 300 feeders,
renewable energy generation of more than 700MW, and the power use of 580,000
households for the distribution system of the whole Yunlin County. It integrates the
development of distribution management application functions such as Supervisory
Control and Data Acquisition (SCADA), Geographic Information System (GIS) and
power flow program operation to assist the dispatchers of TPC with the distribution
management and coordination, so that rapid power restoration by TPC within 5
minutes is possible when an accident happens to the feeder. The system will be
further introduced to other cities and counties in Taiwan to support the government’s
implementation of the policy goals regarding the renewable energy and smart grid by
effectively managing a total of more than 4,000 feeders in Taiwan. In addition, the
research team has transferred the technology of “Advanced Distribution Management
System with Green Energy” to different industries, enhancing the technical level of
the system manufacturers in Taiwan, strengthening their decision-making ability for
power load transfer and their basic technology of geospatial information integration
application, and pushes them towards the distribution feeder automation market of
Southeast Asia. The team won the Platinum Award of the TIE Invention Awards in
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2020 with the patented technology “Load Transfer Method for Distribution Feeder
with Green Energy.” Also, they participated in the “Taiwan GET! International
Forum and Result Presentation Conference” hosted by the Ministry of Science and
Technology in 2021 to present the R&D results of the “Research and Technology
Development for Resiliency Enhancement of Regional Distribution Power Network,”
which was selected as one of the 17 highlights among the 64 research plans, and
won the first prize in the R&D result competition. The research team even won the
best honor in the technology industry, R&D 100 Awards in 2021 with the technology
of “Intelligent Distribution Network Management System (iDNMS),” which implies that
the technology R&D capacity is internationally recognized.

From Benchtop to Bedside- INER Dolacga Liver Reserve Imaging
Agent

. Background of development

According to the statistics over the past five years by the Ministry of Health and
Welfare, the number of people seeking medical treatment due to liver diseases has
grown from 55,000 to 69,000 per year, and the relevant average national health
expenditure has increased from NT$140 thousand to NT$168 thousand per person,
which ranked sixth in the top-ten health expenditures for cancers. However, the
liver cancer and cholangiocarcinoma ranked second in 2020 when it comes to the
mortality rate of cancers, and most of them are liver cancer cases, showing that early
diagnosis of liver cancer is still a critical public health issue.

Liver disease progression includes chronic hepatitis, liver cirrhosis and liver cancer;
when any liver diseases are discovered, curative care and regular follow-up are
necessary. As long as the liver cancer is discovered early, it is possible to receive
curative surgical treatments. According to the clinical procedure, an assessment
of the patient’s liver reserve is required before the surgery to avoid post-operative
liver failure. As there has not been any international technology to give accurate
quantitative rating of liver reserve, the INER Dolacga Liver Reserve Imaging Agent
has been developed in the hope of supporting doctors to assess and measure the
liver reserve with higher accuracy.

500
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1204 -= Colon Cancer : 400 -8 Esophageal Cancer

100_"___._’I———.—- -+ Lung Cancer E -+ Lung Cancer
304 -e- Liver Cancer §300 -+ Lymphoma

————§ -# Prostate Cancer w -~ Oral Cancer
- —— Oral Cancer % 200 -e- Liver Cancer
mfzy»—_’ -8 Stomach Cancer et 100 -8 Stomach Cancer
208——p——8——8—W _» |ymphoma § -= Colon Cancer
o+ r y r , —® Leukemia T of T . . , -+ Prostate Cancer
105 106 107 108 109 s Esophageal Cancer 105 106 107 108 109 o Breast Cancer
Year Year

Statistics on the number of patients seeking medical care for malignant tumors and the national health expenditures
thereof over the past few years (source: MOHW; chart: INER)
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b. Concept design of the INER Dolacga Liver Reserve Imaging Agent

Asialoglycoprotein receptors (ASGPRs), the special receptors residing on the surface
of normal liver cells, bind the terminal galactose residues on glycoproteins and enter
the cells to remove the aged glycoproteins in the blood. When the liver disease
deterioration leads to hepatocyte death, these receptors gradually decrease as well.
Thus, the liver reserve can be reflected through the number of the receptors. INER
has successfully developed an ASGPR positron emission tomography (PET) imaging
agent with the terminal lactose residues of glycopeptide and chelating ligand NOTA
conjugated that can chelate the radionuclide gallium-68, and the research showed it
binds with ASGPRs efficiently.

INER Dolacga Liver Reserve Imaging Agent has excellent targeting ability and can
specifically target to the ASGPRs on the liver cell surface. With just an extremely
low dose (mcg) chelating the radionuclide gallium-68, the positron imaging can
differentiate the liver cancer cells and normal liver cells in a patient’s liver and
therefore give quantitative rating for the liver reserve, which is beneficial for doctors
to assess the resection range of liver resection surgery for the liver cancer patient.

. Innovation and application

With the technology development of a lyophilized multivalent glycoside product for
liver receptor PET imaging, the Dolacga Liver Reserve Imaging Agent developed by
INER has the advantages of high specificity, low background levels, high sensitivity,
lyophilization with rapid dissolvability, fast radio-isotope labeling (15 mins), great
stability, etc. This imaging agent has received more than 20 patents around the world
and earned awards in Taiwan and abroad, including the 2013 National Innovation
Award, 2014 iENA Award, Platinum Medal at the 2015 Taipei International Invention
Show, 2019 Excelsior Award of the National Innovation Award, Silver Medal of the
2020 National Invention and Creation Award, and Platinum Award in the invention
competition of the 2021 Taiwan Innotech Expo.

The Phase | clinical trial of the INER Dolacga Liver Reserve Imaging Agent was
completed in the National Taiwan University Hospital in 2019. The subjects received
physical examination, vital sign monitoring, urine, and serum biochemical tests, etc.;
the test results thereof were all normal, and no adverse effect was reported. The
Phase Il clinical trial has started in Chang Gung Memorial Hospital, Linkou this year,
with the patients of liver resection and liver transplantation as the target group. The
clinical trial is planned to be completed in 2022. A platform for stable drug provision
will be established in the future in hope of working with different hospitals to use
the INER Dolacga Liver Reserve Imaging Agent for the diagnoses of liver cancer
and actual liver reserve. It is hoped that with the INER research team’s effort, all
the hospitals in Taiwan can be provided with a more accurate and convenient liver
reserve assessment tool that supports doctors to figure out the best treatment.
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D.Development and application of the INER low-level radioactive
waste containers for decommissioning

a. Introduction of background

As the dismantling of wastes in the core barrel of the Taiwan Research Reactor
(TRR) owned by INER was needed, and that there was no container developed and
designed in Taiwan for the low-level radioactive wastes resulting from the nuclear
facility decommissioning, INER assigned the Engineering Section in 2016 to organize
a technical team for the development and application of containers to develop the
containers applicable to the dismantling of wastes in the core barrel of TRR. Since
the wastes resulting from the dismantling of TRR core barrel have different radiation
intensity, INER has, with the safety requirements satisfied, planned to develop two
different low-level radioactive waste containers (hereinafter “LLRW containers”) to
cost-effectively contain the low-level radioactive wastes (hereinafter “LLRW”) with
different radiation intensity. During 2016 to 2020, INER developed two containers:
INER-LRW-C1 and INER-LRW-C2 (hereinafter referred to as C1 and C2 containers),
and the applications for the use of the containers has been reviewed and approved
by the Fuel Cycle and Materials Administration, Atomic Energy Council, Executive
Yuan in January and November respectively in 2020, making them the first two LLRW
containers developed for the nuclear facility decommissioning in Taiwan. The C1 and
C2 containers have currently replaced the 55-gallon steel drums initially planned
to be used for the dismantling of wastes in the core barrel of TRR. The replacement
with the C1 and C2 containers can not only save the resources needed for the core
barrel cutting but also enhance the safety of the procedure, which is helpful for the
dismantling of wastes in the TRR core barrel.

b. Overview of development

To meet the future requirements for containing the wastes resulting from the
dismantling of TRR core barrel, the C1 and C2 containers must also have the
transport capacity corresponding to the Type 2 industrial packages in addition to
the storage function. According to the laws and regulations, before applying for the
use permit of a container, the container design shall pass the static and dynamic
structural analyses, and the heat transfer capability as well as shielding ability of the
container shall be assessed to make sure the further impacts of relevant capacities on
the durability and usability of the container. Moreover, after the container design is
verified through the analyses, the container prototype produced based on the design
is required to pass the water spray test, vibration test, hanging test, penetration
test, stacking test and free drop test; the free drop test includes straight drop test
and angle drop test. After completing and passing the related analyses and tests,
the analysis and test results must be compiled and attached to the container use
application.
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c. Application planning and contribution
The C1 and C2 containers developed by INER have started to be used to contain
the wastes resulting from the dismantling of TRR core barrel. According to the plan
of containing such wastes, 550 C1 containers and 24 C2 containers are expected
to be used for the dismantling of core barrel, and the C1 and C2 containers with

the dismantled wastes will be temporarily stored in the storage facilities approved by
INER.
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Replacing the 55-gallon steel drums initially planned to be used with the C1 and C2
containers can save tens of millions of NT dollars of the container purchase budget
as well as reducing the cutting length by more than 50%. The replacement helps
effectively save the budget required for the dismantling of wastes in the core barrel of
TRR, and enhance the safety and efficiency of the related procedures. Furthermore,
the C1 and C2 containers can not only satisfy the requirements of containing the
wastes resulting from the dismantling of TRR core barrel, but can also be applied to
the other nuclear facility decommissioning tasks. The technology of C1 container has
now been transferred to the domestic manufacturers by non-exclusive license, and
will be applied more widely to the nuclear facility decommissioning tasks in Taiwan
and abroad.

Year 2020 2021 2022 2023 2024 2025 2026 Total

Number C1 25 25 20 80 100 150 150 550
planned to be
C2 - - 8 4 8 4 - 24

purchased

Purchase plan of C1 and C2 containers for the dismantling of wastes in the core barrel of TRR

E. Establishment plan of 70MeV medium-sized cyclotron in Taiwan

Since the end of 2019, the COVID-19 pandemic has disrupted the original
economic activities all over the world and the order of the global supply chain so far.
Currently, all the countries still have to stay cautious because of the coronavirus variants.
During the COVID-19 pandemic, the impacted international flights have resulted in the
supply chain disruptions of the imported radiopharmaceuticals in Taiwan and further led
to drug shortages in hospitals. INER thus urgently increased the radiopharmaceutical
production capacity to solve the radiopharmaceutical shortages in Taiwan and
contributed to the pandemic prevention capability. A straw shows which way the wind
blows. Apparently, the autonomous supply and R&D capabilities are going to be the key
soft powers of a country.
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In Taiwan, the operating cyclotron can be divided into small-sized (9.6-18 MeV)
(MeV: million electron volts), medium-sized (15-30 MeV) and large-sized (70-230
MeV) based on their power and purpose of use that are used for the diagnostic
radiopharmaceutical and proton therapy, etc., The 15-30 MeV cyclotron producing
radionuclides of INER have been used for 28 years since 1993, however, it started
to have difficulty maintaining the stability of long-term operation due to some aged
key components. Now, it has been rendered for the scientific research and functional
requirement application of the 30-70 MeV cyclotron to correspond with the social
and civil progress and the requirement of national science development, for examples,
including the radiopharmaceutical R&D and supply for cancer treatments and precision
healthcare, and the technology application and R&D of neutron and proton. The
corresponding power range of cyclotron is just really required for scientific R&D in
Taiwan, and also an important focus of competition for the competitive countries around
the world in terms of the scientific research of neutron and proton.

INER has prepared and submitted the “National Research on the Scientific
Application of Neutron and Proton: Establishment Plan of 70 MeV Medium-Sized
Cyclotron” to precisely grasp and be in line with the national development goals
of six core strategic industries. The plan, in combination with the industries such as
basic scientific research, medical science, space technology, military and defense,
semiconductor, etc., will surely bring about a powerful synergistic effect, and will
facilitate the comprehensive industrial development as well as elevating Taiwan’s global
competitiveness.

In view of the importance and future development potential of the stable domestic
radiopharmaceutical supply and the support of the Legislative Yuan, INER has proposed
the concept of “National Research on the Scientific Application of Neutron and Proton:
Establishment Plan of 70 MeV Medium-Sized Cyclotron.” The period of establishment
has been shortened from 7 years to 4 years, and the establishment plan is going to
be implemented in two phases, one is the concept design and the other is facility/
equipment establishment.

For the concept design phase, INER has prepared the “Conceptual design of 70
MeV cyclotron for neutron and proton research,” which has been approved by the
National Science and Technology Development Fund, Executive Yuan on April 28, 2021
and carried out (from May 2021 to December 2022, with a total budget of NT$8.2
million). The main task is to complete the concept design and the advance planning of
new construction, so that the preparation for the establishment of 70 MeV cyclotron and
the review process of the competent authority. As for the facility/equipment establishment
phase, the plan has, after 12 months of brainstorming and processes of developing the
direction of research, planning the preparation and replying for review, been approved
by the Executive Yuan on October 21, 2021 to be implemented as planned. The plan
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is expected to take four years from 2023 to 2026, with a total budget of NT$1.544
billion.

The long-term development goals after the establishment of the 70MeV medium-
sized cyclotron are the development and production of important radionuclides and
radiopharmaceuticals for medical use (diagnosis and treatment), research on the
application of neutron and proton and further inspection/verification of radiation
resistance in the fields of national defense and semiconductor, and non-destructive
testing of foresight materials. The cyclotron will, with its greatest functions and benefits,
help ensuring the global competitiveness of the research and development of atomic
energy technology in Taiwan.

A.Regulating the decommissioning waste rigorously to ensure public
safety

To strengthen and improve the safety regulation, AEC has reviewed and amended
the regulations regarding radioactive waste management with the international
development experience as reference to keep abreast of the times, so that safety can be
achieved through the strict and complete regulatory system. The nuclear power plants
in Taiwan have gradually moved to the decommissioning phase. To reinforce the safety
regulation of radioactive waste containers, AEC has amended the “Regulations on
Treatment and Storage of Radioactive Waste and Safety Management of the Facilities”
in 2021, requesting that the interdependency between the operation and safety of each
phase be considered for the radioactive waste management. AEC has also specified
that it should have technical feasibility in the applications for the use that the containers
and the operations during all radioactive waste management phases, so as to meet
the safety requirements of the IAEA and clearly show that Taiwan’s safety regulatory
requirements regarding radioactive waste are in line with the international requirements.

To conform with the implementation of the NPP decommissioning plans in
Taiwan, the TPC has completed the cleanup programs of the nuclear fuel storage
facility and the LRW storage trenches at the Chinshan NPP in 2021, and submitted two
decommissioning completion reports to AEC for review. After conducting two inspection
tasks, AEC currently has been reviewing of the reports to ensure a smooth transition to
the installation of the secondary dry storage facility, to activate use of NPP site land, and
to enhance the performance of the decommissioning effectively.

With the business strategy of maximizing the value of Lungmen NPP’s nuclear fuel
assets, the TPC has performed the outbound shipment of 1,744 bundles of nuclear fuel
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from the NPP in 9 batches since July 2018. In March 2021, all the nuclear fuel has
been moved out. During each batch of fuel outbound shipment, AEC organized the
taskforce inspection team and response team to oversee the whole shipment process
until the outbound shipment was completed successfully and safely.

To deal with the issues about the treatment and storage regulation of the
NPP decommissioning waste, AEC has held the “Seminar on Issues of Regulatory
Technologies Concerning Radioactive Waste during Decommissioning” eight times.
Important issues, such as the decommissioning waste management, the planning
of additional waste facilities during decommissioning, and the waste container
development, have been discussed in advance proactive regulation to enhance the
safety regulation related to the decommissioning waste. AEC will continue to keep track
of the technologies, regulatory information and feedback of experiences regarding
the radioactive waste of NPP decommissioning in the world to promote the regulatory
technologies and capabilities.

B.Overseeing the Orchid Island Storage Site relocation and
continuously strengthening the operational safety of the Orchid
Island Storage Site

The relocation of the radioactive waste in the Orchid Island Storage Site has long
been a determined policy of the government. AEC has reviewed and approved the
“Planning Report on the Orchid Island Storage Site Relocation”, and required the TPC
to ship the nuclear waste stored in Lanyu out to a centralized storage facility as planned
in the report as soon as possible. In accordance with the decision of the Fifth Meeting of
the Presidential Office Indigenous Historical Justice and Transitional Justice Committee,
AEC has, for four consecutive years, regularly invited the Ministry of Economic Affairs
and the Council of Indigenous Peoples to hold inter-ministerial discussion meetings and
jointly oversee the TPC’s relocation process. AEC has also requested the TPC to provide
an alternative plan for the mid-term interim storage and, upon the resolution of the
Executive Yuan's Nuclear-Free Homeland Task Force, required the TPC to take action
proactively as well as engaging in social communication to move out the radioactive
waste from Lanyu as soon as possible.

To enhance the storage safety of the nuclear waste drums in the Orchid Island
Storage Site, AEC asked the TPC to repack all the existing 55-gallon waste drums with
thick hot-dip galvanized containers to increase the storage safety, which is also regarded
as a preparation for the Orchid Island Storage Site relocation. AEC has reviewed
and approved the repackaging work plan, and urged that TPC should complete the
repackaging work of all the nuclear waste drums in the Orchid Island Storage Site in
February 2021. During the repackaging process, there were no accidents related to
industrial safety or radioactive safety; and AEC assigned personnel for on-site safety
inspection up to 230 man-days in total.
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AEC has continuously requested TPC to reinforce the safety measures in the
Orchid Island Storage Site, conducting safety inspection for the trench structure and
the management assessment of aging trenches in the site to ensure the storage safety.
Emergency drills in the Orchid Island Storage Site have been implemented yearly to
increase the crisis awareness and response ability of the operating personnel. Moreover,
AEC has required the planning for the applicability of shipment operation in Lungmen
Port dedicated for the Orchid Island Storage Site, as well as the implementation of pre-
processing such as designing the vessels for shipment. In addition to the enhancement
of the real-time environmental radiation monitoring, AEC has also performed parallel
monitoring with the Lanyu residents, local government and civic groups to ensure the
environmental quality and people’s health in Lanyu.

C.Urging the active implementation of the plan for dry storage of
spent fuel to ensure smooth NPP decommissioning

Dry storage facility are essential for the NPP decommissioning. With a view to
increasing people’s acceptance of the dry storage facility, TPC has reached a consensus
with the society and developed the construction plans of indoor dry storage facility for
different NPPs; all the plans have been approved by the Executive Yuan. In order to
carry out the construction plans of indoor dry storage facility successfully and further
guarantee the smooth NPP decommissioning, AEC has requested the TPC to actively set
up the indoor dry storage facility and put them into operation during the shutdown and
transitional phase of the NPP decommissioning plan. Also, preliminary regulation on the
relevant safety technical issues has been provided through the monthly meetings about
the dry storage facility regulation. To ensure the integrity of the spent fuel to be stored
in the dry storage of Chinshan and Kuosheng NPPs, AEC has initiated the preliminary
regulation, asking the TPC to submit an “Integrity Assessment and Sampling Sipping Test
Plan for the Spent Fuel,” which was then reviewed by a group of invited scholars and
experts and later approved. During the testing, AEC dispatched personnel to conduct
the taskforce inspection so as to ensure the future shipment and storage of the spent
fuel and the facility operational safety.

The construction of the first-phase dry storage facility of the Chinshan NPP has
been completed. In addition, AEC has kept on requesting the TPC to maintain the
capability for hot tests; the equipment component maintenance and the yearly integrated
drills have been carried out on a regular basis to make sure the manpower and the
technology capability for hot test operation are sufficient. In the period, AEC dispatched
personnel to execute the taskforce inspection; the implementation effectiveness of the
TPC was inspected to ensure the operational safety of dry storage facility for the future.
Furthermore, for the manufacturing process of the sealed steel drums and components
of the Kuosheng NPP’s dry storage facility, AEC formed an inspection team to follow
up and monitor the manufacturing progress and quality through quarterly taskforce
inspection.

87



88

TTHERFREZS® 110 F£E3R
Atomic Energy Council, Executive Yuan 2021 Annual Report

(M) BEREEMFTHANERZERIRERE  BEEHI/NEIR
=Y

REeE 93 F 4 AR EEn AR e (TRR) RIMERIZETR - B3R
R 118 4 3 AR IAE - REEREERMATRITZEN T A RIEARRZIESE -
BRI M ESRAMKERER - BIEMHEERE « iREARECRRZE
BTy SSARIREEEIK B R N B R FER5 LB TAE - 110 Fep BRI
IR EER NI FERETEHRSREEE - AR SLAERRIEES -

FREESHOERREMATEE 3 B ERIRHFERTHRE KRR ESBIEMWR
WEREDE R EMRFTRITER I REBREFEEZME - I° TRR BRZ(FEEMAE -
Ree2ERERRER/NERTERRE » LUBRBRRFEXZS -

EERBEEENRRERY FEHEEERRYAR - RESEZXMATE
ITRZBEANZEMFTARES (TRR) REEEMNVEERS &R - RED
REGEBRFIRERE @ BRRETRREZNBRTSHBE AT °

ZHFT B B B N/ NERBEEYINER © REES M ERIEE I TV EEEY
B BREHIRBGT LB REE R ENRETEEEDRIEE - EEED
FFECEN  WAMRRESMIL » LUSEEMAR - RESHTERBEE X
WIFTHY RIS EDR - B RERES Z2 MRIEMRE

F e B
FRR BRE&IEEBIITIRE TRR BREAFEERRE
Regular inspection for TRR decommissioning Inspection project for TRR decommissioning




. EEmEULR

IV. Important Governance Outcomes

D.Supervising the TRR facility decommissioning and carefully
controlling the small producers’ waste

AEC has issued the decommissioning permit of INER’s Taiwan Research Reactor
(TRR) facility in April 2004, requesting that the decommissioning task be completed
by March 2029. So far, with AEC’s oversight over INER’s implementation of the TRR
decommissioning, the wet storage tank and emergency cooling tower have been
dismantled, the damaged fuel tubes have been cleaned, the uranium powder has
been collected, stabilized and stored safely, and the decontamination and cleanup
work for contaminated fuel pool water, pool wall and other ancillary facilities has
been conducted. In 2021, the Report on the Completed Decommissioning of the
Underground Storage Facilities for Spent Fuel Tubes of the ancillary facilities was
reviewed, and the facility regulatory restriction was lifted accordingly as per the
regulations.

In accordance with the regulations, AEC has required INER to submit the annual
implementation report and the amended decommissioning plan by the end of March
every year to AEC for review, so that the implementation status can be reviewed
regularly and the quality of decommissioning can be enhanced. During the TRR
decommissioning, AEC organized an interdepartmental taskforce team to execute the
inspection and ensure decommissioning safety.

Considering that the radioactive waste produced during the decommissioning
has different characteristics compared with the operational waste, AEC reviewed
the containers developed by INER for the TRR decommissioning waste, and further
issued the permit. In the manufacturing process, AEC dispatched personnel to check
if the three-level quality assurance of the container manufacturing complies with the
regulations specified in the applications.

INER is responsible for receiving the small producers” waste in Taiwan. To carefully
regulate the waste management of INER, AEC has requested INER to regularly provide
reports on the operation of radioactive waste facilities and the information about the
amount of radioactive waste disposed of, produced or stored, and publish them on
AEC website to achieve transparency of information. In the future, AEC will continue to
oversee INER’s environmental radiation monitoring strictly to ensure the radiation safety
and the environmental quality.
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A.Survey project on the population radiation dose

For the purpose of understanding the natural and artificial ionizing radiation dose
to people living in Taiwan, the Radiation Monitoring Center initiated a 4-year survey
project on the population radiation dose since 2019. Radiation in the environment
includes natural and artificial ionizing radiation. The project covers: (1) natural
background radiation, (2) consumer products, (3) medical radiation, (4) radiation
exposure resulting from industrial, safety inspection, medical, teaching, research or
other activities, and (5) occupational exposure. In 2021, the project focused on medical
radiation, consumer products, occupational exposure and the assessment of the
polonium-210 dose received from consumer food products.

Generally speaking, medical radiation is the main source that increases the
population radiation dose. The Radiation Monitoring Center (RMC) has surveyed the
medical radiation dose in Taiwan since 2019. Upon the consent of the Institutional
Review Board, MOHW, the RMC analyzed the data in the National Health Insurance
Research Database and established radiation dose dosimetry assessment models for
eight types of medical examinations, including interventional fluoroscopy (cardiac)
and interventional fluoroscopy (non-cardiac), conventional fluoroscopy, and dental
radiography. The models have been used in the survey on medical radiation dose and
tests at hospitals. In 2021, the RMC completed the re-assessment of the population
trend based on the data in the National Health Insurance Research Database,
organized the data on the annual frequency of respective medical examinations,
finished 32 surveys on the sequences in the medical examinations of sampled hospitals,
and improved and slightly adjusted the radiation dose assessment models for a total
of 138 sequences in 51 medical examinations. In the existing 64 surveys, the annual
average population radiation dose was assessed based on the methods in the ICRP
Report 60 and ICRP Report 103. The result on medical radiation exposure is shown in
the following table. The assessment result will be further updated when the results of the
remaining 32 surveys are completed and organized.
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Method

Type ICRP Report 60 ICRP Report 103
Computed tomography 1.03 mSv 1.05 mSv
Nuclear medicine 0.15 mSv None
Interventional cardiac fluoroscopy 0.28 mSv 0.30 mSv
Interventional non-cardiac fluoroscopy 0.05 mSv 0.05 mSv
Conventional fluoroscopy 0.02 mSv 0.02 mSv
Conventional radiography 0.09 mSv 0.08 mSv
Breast radiography 1.4 pSv 3.3 pSv
Dental radiography 1.2 pSv 3.4 pSv

Result on the population radiation dose in eight types of medical examinations

For natural background radiation, the historical environmental radiation data have
been compiled on a continuous basis. There were currently radiation detection data
for outdoor terrestrial radiation at 497 locations (of which 50 locations were added in
2021), indoor terrestrial radiation in 50 buildings, and neutron cosmic rays and gamma
cosmic rays at 27 locations. As for polonium-210 absorbed from main consumer food
products, a further analysis of polonium-210 radionuclides in fish, pork, beef, chicken
and their offal, which are the main consumer food products for people in Taiwan,
was conducted in 2021. A total of 63 tests were performed, of which eight tests (for
blue mackerel liver, etc.) showed the activity concentration were over 100 Bg/kg fresh
weight; 11 tests (for chicken grunt liver, etc.) showed the activity concentration ranging
from 10-100 Bg/kg fresh weight; 13 tests (for the flesh of Pacific saury, etc.) indicated
an activity concentration ranging from 1-10 Bg/kg fresh weight; and 14 tests were
lower than the minimum detectable activity concentration of the instrument. According
to the assessment results calculated based on the 2017 data on the average food
consumption of people aged 19 to 65 from the Food Consumption Database of the
FDA, MOHW, the annual population radiation dose from polonium-210 contained in
fish, pork, beef, chicken or their offal was 0.598 mSv.

Regarding industrial activities, the domestic survey and assessment of the radiation
dose from agricultural fertilizers to farmers were completed and the annual average
effective dose was 0.606 pSv. The survey on the radiation of soils around the Mailiao
Power Plant in Yunlin, Hsinta Power Plant in Kaohsiung, and Taichung Power Plant, all of
which are fossile power plants, showed that the terrestrial gamma radiation measured in
the soils was at a normal level, and thus residents living in these areas were not exposed

to a high radiation dose.
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In terms of consumer products, the initial assessment on the air travel of the
radiation dose were carried out. The radiation dose during air travel on the main
airline routes were calculated by using the SIEVERT system developed in France, with
the flight time, latitude, solar activity and other factors taken into account. The total
radiation dose on the international flight routes from Kaohsiung to Macao, from
Taoyuan to New York, from Taiwan to China, from Taipei Songshan Airport to Shanghai
Honggiao International Airport, and from Taoyuan to Beijing were assessed. Based on
the assessment results, it was estimated that the annual population radiation dose from
cosmic rays during commercial flights was about 0.012 mSv. In addition, the analysis of
the activity concentration of a trace of natural radioactive materials in ceramic earrings,
cat litter and blue chalcedony was also conducted.

In 2021, the radiation monitoring data in the “Occupational Radiation Exposure
in Taiwan, Republic of China” from 2015 to 2020 were used for the assessment
of occupational exposure. In the last six years, the annual occupational radiation
exposure dose ranged from 0.234-0.366 pSv and was 0.281 pSv on average. Overall,
despite the increasing radiation workers in the country, the annual collective effective
dose decreased year by year, indicating a long-term decreasing trend in the annual
occupational radiation exposure dose. However, as there were no occupational
exposure data for civil aviation in the “Occupation Radiation Exposure in Taiwan,
Republic of China,” the data on the annual effective dose to a crew member (3 mSv)
from the UNSCEAR 1993 Report and the data about the number of the crew members
of national airlines were used for estimation. The result showed that the average annual
collective effective dose of occupational
exposure in civil aviation from 2015
to 2020 was 32.34 person-Sv, which
corresponded to an occupational
radiation exposure dose of 1.373 pSv consumerproducts | medica radiation
per year for Taiwanese population.
The sum of the annual occupational
radiation exposure dose and the annual

population radiation dose (0.281 pSv)
calculated based on the dose monitoring
data was 1.654 pSv.

Survey project on the population radiation dose

The RMC was expected to complete subsequent assessment in 2022 and will
continue to update the survey results on medical radiation, natural background
radiation and consumer products to keep updating the assessed population radiation
dose data.

\ /A TS
industrial activities natural background radiation occupational exposure
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B.Building a radioactivity analysis backup laboratory in Southern
Taiwan to develop the analytical capabilities for environmental
samples

To enhance and facilitate the capacities in radioactivity analysis and manpower
of Southern Taiwan, the RMC assisted National Pingtung University of Science and
Technology in building the “Radioactivity Analysis Backup Laboratory” (hereinafter
referred to as the Southern Backup Laboratory) administered by the “Disaster Prevention
and Mitigation Technology Research Center” of the university. The Southern Backup
Laboratory is the accredited ionizing radiation testing laboratory of Taiwan Accreditation
Foundation (TAF) and also accredited by TFDA, MOHW, for the radionuclides analysis in
food, and thus has become a professional and reliable radioactivity analysis laboratory.

In 2021, to expand its radioactivity analysis techniques and propagate radiation
safety, the Southern Backup Laboratory obtained the following achievements with the
assistances from the RMC:

a. The laboratory improved its environmental radioactivity analysis capabilities in gross
beta of water samples and is successfully accredited by TAF

b. To ensure that the laboratory met the technique and quality requirements for
environmental sample analysis and prove that it could serve as an impartial third-
party laboratory, it conducted an intercomparison exercise for the analysis of the
radioactivity in environmental samples at the Maanshan NPP from Q1 to Q4 in
collaboration with the RMC.

c. In order to propagate topics about the radiation safety, the task force organized by
the laboratory conducted some face to face communications among local residents
living around Maanshan NPP provided real-time radioactive analysis of indigenous

agricultural products, and expounded the analytical result on site.

d. The courses titled as environmental education relating to radiation safety and disaster
reduction were offered at the school to cultivate the sense of radiation safety among
students.

e. The laboratory participated in inter-comparison exercises or proficiency tests in
domestic and overseas interlaboratory for environmental sample analysis to ensure
that its analytical techniques and quality meet internationally recognized standards.

In the future, the Southern Backup Laboratory will remain dedicated to reinforcing
its radioactivity analysis capabilities for environmental samples, serving as an impartial
third-party laboratory, assisting in food radioactivity analysis, and enhancing the public’s
knowledge about environmental radiation and food radiation.
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01.02 > 01.04
FIEZ R 2 SRS 26 A KBEFRERAPE -
AEC approved the restart and criticality application of the Kuosheng NPP Unit 2 after the 26th refueling outage.

RIBZ R 2 SRHES 26 K RIBEITHERSS -
AEC approved the synchronizing to power grid application of the Kuosheng NPP Unit 2 after the 26th refueling

outage.

01.04-03.12 > 02.22-03.03 ~ 08.30-10.18 >~ 11.12-11.22 ~ 12.13-12.17

BATZ—RR 2 SRS 1 AR SURAFEE =R -

AEC conducted the inspection of the operation for the 1st maintenance surveillance cycle (MSC) of the Chinshan
NPP Unit 2.

BATZ—RR 110 FRZTBER LB ABEERRE (BHEML) -

AEC conducted the inspection of the 2021 decommissioning plan implementation and reactor oversight process

(electrical system) at the Chinshan NPP.

HITRZ—M 110 FRETE (8 — MR a b ) BRLEHAAEERZNR (RIFAMRTEE) -
AEC conducted the inspection of the 2021 decommissioning plan implementation (incl. pandemic prevention
enhancement measures) and reactor oversight process (component design bases) at the Chinshan NPP.

AT 110 FREABERLBERBERRR (SAKIUKAEER) -

AEC conducted the inspection of the 2021 decommissioning plan implementation and post-Fukushima safety
enhancement measures (incl. volcanic ash response measures) at the Chinshan NPP.

FITIRZ—R 110 FREAEBERLEFIALAABERRR (KXKFHE) -

AEC conducted the inspection of the 2021 decommissioning plan implementation and reactor oversight process
(fire protection) at the Chinshan NPP.

J

K
01.05 > 03.12 ~ 09.30

B T REREREEEARBIFREESAE  F 1 AWEEEIE -

AEC held the 1st joint review meeting about the “Dismantling Plan for the Chinshan NPP Main Generator and
Other Related Equipment”.

W T —MREREREERERBITREESE ) RGES -

AEC conducted the on-site inspection for the “Dismantling Plan for the Chinshan NPP Main Generator and Other
Related Equipment.”

FIBREEREAR "R —MERBREEEREIFRIEETE, -

AEC approved the TPC’s “Dismantling Plan for the Chinshan NPP Main Generator and Other Related Equipment.

”

01.06
A THERSIE S AREY EREGIEERBE M ERENEREAREEEIE,
AEC held the “Meeting for the Adjustment of Health Examination Items for the Residents of Radioactively

Contaminated Buildings and the Integration Planning of the Health Examination Database.”
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01.07 > 01.19-20 ~ 03.08-10 ~ 04.14-16 > 5.03-06 O
1 AiT=mit @ hRIRITRGER ; 3 ARIT=RE i@ WRRITESMENR] 4 ARITREZRM
&2 M FRIRFEREHEA s 5 B TEEEM [ 2 I RIRIFEREVER - ERIBERIE L8 T SERBEGHE , -
The terrestrial radiation detection in Tainan, Taichung and Changhua, Pingtung and Taitung, and Hualien areas

were carried out in January, March, April and May, respectively. The results of the detection have been uploaded

to the “Taiwan Environmental Radiation Map.”

01.07 > 04.08 > 07.01

BREEAT 0 A () SHIEMAIBER 1094 12 A 31 B/EHLRN » fENSHEEFEREZE -
AEC issued TPC a letter to notify that the construction license of Lungmen NPP had expired on December 31, 2020
and no further construction work was allowed as per the regulations.

SERCEEPT (I20) SBRMNEBRES/ NMEERFEERERE - NRESNLASE -

The final report regarding the recommendations of the Lungmen NPP geology re-survey team was completed and
published on AEC’s website.

SERNRBEFIERE FIF R EER B HE AR - WG AR TFREERE -

The sitemap of the overall webpage for the regulation on Lungmen NPP was updated, and a section for concerned

A/

issues was added to the webpage.”

01.11 > 03.22

B 2% TFEMENE RS T ) AEEREAEE

AEC convened two expert advisory panel meetings of the “Study of the Revision of lonizing Radiation Protection
Act.

01.12 > 02.05 ~ 02.05
=~ R~ R RE TSR ©
AEC conducted annual dialogue with the TPC and inspections at the Maanshan, Chinshan, and Kuosheng nuclear

power plants.

/bnmnuzz

SRk T 109 FEhNGAE OB RRST BRI GRS L 0 (R 110 FEAEERSE | WIREERHEMBRFEXR
HEBEEOZEE - BOR B3 82 - B C -2k TE - BK - AE - mAF  E8E - KR%
iR TH B BRE 384 ETREHEESERE  ABERERSBREREE - HEB&ERN
[REEE L MRATE R

AEC finished the “2020 Report on the Enhanced Radiation Monitoring and Assessment of Imported Food” as

a reference for the sampling and monitoring operations in 2021. AEC also dispatched personnel to regular
consumer markets and New Year markets to buy 38 kinds of imported products including walnut cakes, pistachios,
hair weeds, sea cucumbers, almonds, walnuts, clove fishes, dried shrimps, tree mushrooms, pumpkin seeds,
cranberries, dried fruits, abalones, scallops, mushrooms, and cashew nuts. They were used for radiation content
analysis and the results met the requirements of the national standards. The latest survey results were publsihed
on the AEC website.

(01.22]
REREHE TR TR T EESERERRE -

AEC collected the information from response units and local governments to present the “Consolidated Report on
Nuclear Accident Response Projects.”

101



THRRRFHEEZEE 110 FHFEHR
Atomic Energy Council, Executive Yuan 2021 Annual Report

01.22 ~ 03.24 ~ 07.27
R TRRSBEEEE  REEE 0 HAM 33X BIRERRR AR ERNEBT SRR OEEETR
&R e

AEC held the meeting of the “Committee on Public Participation” for three times in total for the briefing and

discussion on the issues that people were concerned about, including the nuclear power plant decommissioning

and the performance of the science fairs.

01.26
WHERAES 111 FE BT $H AR RITHER

AEC prepared the 2022 administrative policies and submitted it to the Executive Yuan.

(01.29]
AR KBTI SRR 14 HRTE © B — B TN BT T R IR AP T -

AEC issued the decommissioning permit of nuclear material storage facilities to Chinshan Nuclear Power Plant

pursuant to Article 14 of the Nuclear Materials and Radioactive Waste Management Act.

(1 H-10H ]
BITRE 44 RESTRBRRBES B EERISTRERDRE - RBRIEH -

AEC implemented unannounced radiation work site inspections for 44 radiographic inspection operators across

Taiwan to improve the quality of radiation protection regulation.

1H-12H

BPATERELTPT « mERABE MY EEAZES B RRIRERH R FEFEERRS -

AEC implemented key examinations on the radiation safety operation for the radiation sources at medical
institutions, operators with a high risk of exposure and using radioactive materials, coast guard units and customs.

(1 H-12H ]
DR R R R R RS R B FHR R -

AEC provided health examinations for the residents of radioactively contaminated buildings and made home visits

to assess their health conditions.

01.01-12.31
A AT A FE R I HA R N O X BB 22 /O TR RE - BRI ALE "&btk ($8-201) EHA L & "ER
R (85 -67) JEGTE L RZEEZEY) - 110 2 HIER] 65,500 AXREEREA -
INER produced “INER THALLOUS CHLORIDE (T1-201) INJECTION” and “INER GALLIUM CITRATE (GA-67) INJECTION”
in emergency to make up the deficiency of imported radiopharmaceuticals during the pandemic. It supplied the

. radiopharmaceuticals for about 65,500 patients in 2021.

N

ebruary 7

(02.03
BITHEGFHRE  WEEABADTRREG T SITE ERSTHERYRER(EE -

ACE conducted taskforrce inspection on Lanyu Storage Site to supervise Taipower to complete the low level waste

repackage project.

o /
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sehk =R 110 FRIBEAEAIGTE , » W EREAR -
The “2021 Environmental Radiation Monitoring Plan in Taiwan” was completed and published on the website.

02.20
FoAk 110 £ FHFIEBUKEEKEEKEBRITEREATHER L - URX=IBEZKEEERF -
“The Radiation Content Analysis Result of the Water Samplet in the Catchment Area of the Feitsui Reservoir in

the First Half of 2021” was available and a related letter was set to Taipei Feitsui Reservoir Administration.

02.24 ~ 03.18 ~ 03.19

T 110 FEE 1 RIZ=F ~ BB —RRATEERR -

AEC conducted the 1st unannounced inspection at the Maanshan, Kuosheng, and Chinshan nuclear power plants
in 2021.

\
02.25-07.01 > 07.02-12.27

R 1 SRHE AN RREE - AR TEE RS BREFE -

AEC conducted the inspection of safety operation while the Kuosheng NPP Unit 1 entered coastdown operation.
AT MR 1 SREE 28 RRIEMFZE (S METERbiEiE) BREET -

AEC conducted the inspection of the 28th refueling outage (incl. pandemic prevention enhancement measures)

for the Kuosheng NPP Unit 1.

-

/

03.08-03.12 ~ 05.03-05.07 ~ 10.25-11.05 ! ! O
BT 110 FRRLEFALAEBRREER (BB AR E R STE oK A MEER) -

AEC conducted the inspection of the 2021 reactor oversight process (evaluations and permanent changes of the
revision, test or experiment) at the Kuosheng NPP.

AT R 110 FRLEHALAABEREE (REERERR) -

AEC conducted the inspection of the 2021 reactor oversight process (problem identification and resolution) at the
Kuosheng NPP.

PITRZ MR 110 FRLZEFAAEERRR (KKFE) Mz @RnERER (AURAERER) &
110 FEN N EREN G EERHERRER -

AEC conducted the inspection of the 2021 reactor oversight process (fire prevention), post-Fukushima safety
enhancement measures (incl. volcanic ash response measures)and the design basis capacity for power-driven

valve at the Kuosheng NPP.

N

03.08-03.12 > 09.17-10.19 ~ 10.12-10.15

BITIZ=I 110 FRRLEFALAAEBRZRER (KKFHE) -

AEC conducted the inspection of the 2021 reactor oversight process (fire prevention) at the Maanshan NPP.
BATZ=IK 110 FRRLBEIBEFREER -

AEC conducted the inspection of the 2021 post-Fukushima safety enhancement measures at the Maanshan NPP.
TR =R% 110 FB) NERBIRR T EER N BERRE -

AEC conducted the inspection of the 2021 capacity for the design criteria of power-driven valve at the Maanshan

NPP.

o /

103



104

\_

TTBPERFREZE® 110 FEH
Atomic Energy Council, Executive Yuan 2021 Annual Report

B R FAARE (IAEA) {REHE EEHIFTETT TWL (036 £8) &5 » B AR YR RESERIER o
IAEA safeguards officers came to INER for TWL (Hall 036) inspection. The result showed a compliance in the

nuclear materials accounting.

™~
XA 5 IEARRERHR I S I B ST E2 NIRRT S 2 B4R 2 8> " Taiwan GET | BIFRGRIERE L
REXRE > HPZMAA " RSECESARIEM TR BER 17 B Er—  WEMRE
BHRZEEE R -

With five Green Energy Technology Joint Research and Development Program, INER participated in the “Taiwan
GET! International Forum and Result Presentation Conference” hosted by the Ministry of Science and Technology

in Shalun Smart Green Energy Science City. INER’s “Research and Technology Development for Resiliency

Enhancement of Regional Distribution Power Network” was selected as one of the 17 highlights and won the first

prize in the presentation contest.

_/

/

FERY 109 FF 56 4 2= T /M [RIZERIERIBIRET BORZR , - UWHEREALBUFEMRmEEPTH A EHEAR -
AEC prepared the “Quarterly Report on the Environmental Radiation Monitoring of Nuclear Facilities in Taiwan”
for Q4, 2020. In addition to being published on the website, the report has been sent to each relevant unit and
the stores displaying and selling government publications.

Sehk " 2EM RN 109 FIRIFEHNEAGFR ) - WEESEMRBUNHRMEEPITM A EAAR -
AEC prepared the “2020 Annual Report on the Environmental Radiation Monitoring of Nuclear Facilities in
Taiwan.” In addition to being published on the website, the report has been sent to each relevant unit and the
stores displaying and selling government publications.

SeAk 110 55 1 £ 3 F T SRR ERITEEN EAFR, - UFEEBEMRBUTHRREREM MR L
AEC prepared the “Quarterly Report on the Environmental Radiation Monitoring of Nuclear Facilities in Taiwan”
for Q1 to Q3, 2021. In addition to being published on the website, the report has been sent to each relevant unit
and the stores displaying and selling government publications.

I
03.14 ~ 04.24 ~ 11.6
B2 EEIOEERERIE 2 2021 BEIBFLZMRIER ) REWEED ) RBSHEETTSERN SR RN
Bz "110 FTHRAEERFE L ERERNE2EHREED ) -
AEC was invited to participate the science fair for “2021 International Day of Women and Girls in Science” hosted

by the National Tsing Hua University, and the “2021 Mobile Science Education Taitung County and Yilan County

Tours” organized by the National Taiwan Science Education Center.

_/

/

03.22 ~ 08.18

SoEk 109 R4 T =M RS S B R RTAE AR, - W EAAR -

”"The Semi-Annual report of Radioactive Fallout and Food Investigation in Taiwan” for the second half of 2020 was
completed and published online.

SoAk 110 £ 34 TSR RS EEE R maAE L ER L - W EHEAR -

”The Semi-Annual report of Radioactive Fallout and Food Investigation in Taiwan” for the first half of 2021 was

completed and published online.
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IR TR IIARERTE o - BB IAEAREIL AR EERELUEFSAEENEMBIEE « 5
B REIRREDTE -

AEC provided the “Training Course on Tritium Analysis and Measurement Technique” to assist the north backup
lab of National Yang Ming Chiao Tung University in pre-treatment, measurement and data error analysis of tritium
samples through practical training.

03.24-03.25
BITEXRAREAFRMEE
The TECRO-AIT Joint Standing Committee Meeting on Civil Nuclear Cooperation took place through video

conferencing.

03.26 > 06.25 ~ 09.24 ~ 12.24
ARE 16 B FRIERR ML DEAS -
AEC held four meetings for the 16th Advisory Committee on Nuclear Safety.

\
(03.29 ~ 06.17 ~ 10.08 ~ 12.15]
TR I0FE1ZE4ZF "T2EMEBRKEHARBRIA S TER ) REZEBRKAT @ S8 124
110 ~ 121 X 101 &R A " ERBBHIREIRE | ZHTE -
Analysis Result of the Tap Water Sample Radiation Content in Taiwan Area” for Q1 to Q4 of 2021 was available
and the related report was sent to Taiwan Water Corporation. The quarterly analytical results of 124, 110, 121

and 101 met the requirements of the “Standards for Limiting Radioactivity in Commodities”.

XD
BIT R R E R LT ERE -

ACE conducted taskforce inspection on the cleanup project of waste storage trenches at Chinshan NPP.

04.01 Qﬁ ! o)

#Z () BEERBIOBARIESS (THOR) EEHHAR -
AEC renewed the operating license of the Tsing Hua Open Pool Reactor (THOR).

(04.01 ~ 04.29
REEERIRERIR LR O RYE R RE SR L4 -

The new layouts of the AEC’s, RMC’s and FCMA's official websites were launched.

\
04.06-05.20 ~ 10.29-12.09
DRIBATIZ=RR 1 58 2 STHEEE 26 RRNEMRE (SR =MMhRRbER) ERRE - KERBEHER
R EENBERERLU N HRFES -
AEC conducted the inspections of the 26th refueling outage (incl. pandemic prevention enhancement measures)

for the Maanshan NPP Units 1 and 2, reinforced inspection before restart and criticality, and reviewed on the

application for restart and criticality, synchronizing to power grid.
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e AT 2EEONRIZERT T2 T AR B LR AR ) BAlTiRS - AN E 5% EF
DNFEFEER -Miss Tina Wilson fZfs ( Director, New Zealand Trade Development Centre ) S ZHTFTEEH ©
Director Miss Tina Wilson, a business representative of the New Zealand Trade Development Center, and others
visited INER for the matters concerning the technique service agreement on the “Ton-scale testing for the

conversion of New Zealand wood chips into lactic acid” between INER and X Company in Taiwan.

\
04.09
PR NS ANSEECEREREEHEAREE "R SRR ANIES R , HEE
HEENTEFHEZM 1,600 BT ©
INER cooperated with the largest electrochromic rearview mirror production and sales company in Taiwan.

INER signed the “Technologies of large-area electrochromic film deposited by high-density plasma” licensing

agreement, with a contract value of NT$16 million.

04.14
B 110 FRx T RIEREEE IR R o
AEC convened an extraordinary meeting of “2021 Radiation Protection and Regulation for nuclear facilities.”

\
04.17-18 ~ 12.04
MREREFRMERTERERE R  ZRESFREBLEDER  BRIEZDEH TIEANREMEER
BEIRARR - MISARHKS] 6,103 28 AR ©
AEC organized atomic science fairs in Taichung and Pingtung to let people know more about the safety regulation

and the R&D achievements of the atomic energy through actual experience and interactive communication. A

total of 6,103 visitors were attracted by the two science fairs.

/

04.21 >~ 08.11 ~ 12.01
BRELCEE —REBE=RRGIEDHLZ2HEAE -
AEC held the 1st to 3rd meetings of the 7th Advisory Committee on Radioactive Materials Safety.

~
SINAAR—BtEEA " BARRBRAESIHS 1 B IRE RS MRS - \SETERFR OB s
IKECHK KR -137 DRGSR BB LR B R OIRZE - BRIRIB/KER G S8 DT E AT RE D RS BIBR K ©
oAk 2020 F£2 1B AR —REEEVEARBAE TR R 2 IRIBKREBEIME TR BERRERRE L » I
e CHEREER -
AEC participated in the radiation analytical laboratory proficiency testing of environmental water samples. This
activity was organized by Japan Environmental Measurement & Chemical Analysis Association (JEMCA). The
analysis results of the sea and freshwater cesium-137 test in which the RMC participated passed the acceptance
criteria of the comparison experiment, indicating that the technique and capability needed for analyzing the
radiative cesium in the environmental water samples reach up to the international level.
The “Comparison Experiment Result Report for the 2020 Cesium Radiation Analysis of Environmental Water

Samples Organized by JEMCA” was completed and uploaded to the official website of AEC.

04.23 ~ 08.27 ~ 12.17
BHE%E 17 B 4 XEF 6 X TEBEHNL2EAT ) °
AEC convened the 4th to 6th sessions of the 17th “lonizing Radiation Safety Advisory Board.”




xme 2021
V. Chronicle of Events

A% 6 RAABEZ S MEKEHNZREZE
AEC held the 6th inter-ministerial response meeting for the tritium-containing wastewater from the Fukushima

nuclear accident in Japan.

04.28-04.29
W 110 FEREEHSEEZREFENABRT M SRR BT EERZREIFE -
AEC conducted taskforce inspection project on the 2021 low-level radioactive waste final disposal program and

the spent nuclear fuel final disposal program.

-

Qﬁ °
B 110 FEE 1R TESHESEARRRFASEHLDEEAR -

AEC held the 1st exam of “2021 Certification Examination for Radiation Protection Personnel and Radiation

Operators on Radiation Safety.”

N

05.03-05.04

PR S TRERS @ ATERBEMAZILEERBIRER - RBHRRRES - BRFTEIER
RMZh - W AHART R E RZBEFE R 82 A2 ©

INER commissioned Taipei Medical University Hospital to provide physical examinations for employees. In
addition to the employees of the AEC, INER and FCMA, the head of the neighborhood arranged 82 residents for

\

the physical examination as well.

K
05.03 ~ 05.06 ~ 10.12-10.13}%210.18-10.20 ~ 11.03

FollEERAEMIT AL -

AEC visited the district chiefs of Chinshan and other local representatives.

W TR— s RGBS TS -

AEC held a “Local Public Meeting for the Regulation of the Decommissioning of Chinshan and Kuosheng NPPs.”

FaRERER  MMNEBRAR - EEERAREER  MMNBEAKREERE N (2) REMWITEREM -

AEC visited the mayor of Hengchun Township, the representative of the mayor of Manzhou Township, the

J

chairmen of Hengchun Township Representative Council and Manzhou Township Representative Council, and the
village chiefs and local opinion leaders.

P8 TR =R EE S S HAE ) o

AEC held a “Local Public Meeting for the Review of the Maanshan NPP Decommissioning Plan.”

BRI RS F R B R4 26 AZRERGTERIFROSES -

FRERSFAB R KIS E 2 me R L - KR AEFTE 29 fiL »

“26 participants of Department of Oceanography of National Sun Yat-sen University visited the RMC.

29 members of the disaster prevention guidance group of Education Department of Pingtung County Government
visited the RMC.”

. J
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B 110 FERERMREEREE
AEC held the 2021 Regulatory Meeting on Nuclear Power Plant Decommissioning.

05.17

BREASHItZF RN @ISR R EEZTSE -
AEC approved and published the “Public Protection Plan within the EPZ in New Taipei City”.

05,25
IEIERT "R RSB RERER R EERN B\ Bk -

Article 8 and 9 of the “Regulations on Treatment and Storage of Radioactive Waste and Safety Management of

the Facilities” were amended and announced.

05.25

SEAK 2020 F R AEZ TR RS M BEEY E R L 2B A AR ES -

AEC finished the 2020 National Report as referred to by the Joint Convention on the Safety of Spent Fuel
Management and on the Safety of Radioactive Waste Management.

(06.04 %2 : o
BE 110 FEESEIS A TIBST S B - DRETREREESSKERRA SRS QTR
BE BFEER8KERERDBEMBEZARILARE -
AEC approved the first edition of the 2021 Tritium Radiation Investigation Plan in Taiwan Area and sent related
letters to the Fisheries Research Institute of the Council of Agriculture; Ocean Conservation Administration of the
Ocean Affairs Council; Fleet Branch of the Coast Guard Administration, Ocean Affairs Council; and National Sun

Yat-sen University.

06.21

BRIRF e/ E (IAEA) ATh 72020 £ 2 BRIZ FREH B A RS 1 (The Safeguards Statement for
2020) @ WEDEAESE 15 FREER "TAERIEEARZEENTRAZ ) B2 -

The International Atomic Energy Agency (IAEA) published “The Safeguards Statement for 2020,” declaring Taiwan

a country where “all the nuclear materials are used for peaceful purposes” for 15 consecutive years.

06.28
STEGHHER 109 F RS M R S/ R B ot BRI TG -
AEC completed the evaluation of the 2020 annual implementation effectiveness of the low-level radioacive waste

final disposal plan.

06.28-07.01
PR R T B P L SR ST BUR B AR b R A i — RR P8R SR AE BA Th RE R R AE S 4R -
AEC provided the training on the Chinshan NPP on-land radiation monitoring function and operation of the

radiation data visualization system needed at the nuclear accident response stage.
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BINKE "100 FEEHEH TFASHIEGHFR, -

AEC published the “2020 Annual Statistical Report on Occupational Radiation Exposure in Taiwan, Republic of
China.”

06.30 ~ 12.29

AR 110 FEZEEF S
AEC held the 2021 Nulcear Regulatory Meeting.

(06/]-12/]]
EOMEAEALREREN RN BEEREEREES(LE -

AEC paid careful attention to the radiation abnormal occurrences of the Taishan NPP in China, and closely

monitored the changes in environmental radiation in Taiwan.

AD %g ' °
BREREE EAET FREER R -

AEC held a meeting on discussing the COVID-19 pandemic countermeasures during the nuclear emergency.

07.12-08.31
SR A AR R SR B ) AR -

AEC held the NPP decommissioning inspector training course.

07.13-07.14

SeAkIER K E K [Ris X =1 B RKEEEPTE FKIZKERE S 804SR 2 & 10 4 DITFERK
XEIIERKEEER/REIBHRKEZEE -
Two and ten analysis cases of radiation content in the water sampled from the catchment area of the Feitsui

Reservoir and the water treatment plants of Taipei Water Department were completely respectively. The analysis

results were sent to Taipei Feitsui Reservoir Administration and Taipei Water Department.

J

07.13-07.15
PR X BRERE B R TRER (NNSA/DOE) "Xt EBR 2T EEARITER | 2RMANR -

AEC conducted a virtual training on the“Cyber Security Plan for Nuclear Facilities and its Implementation
Practices” with National Nuclear Security Adminstration, US Department of Enegty (NNSA/USDOE).

(07.14 ~ 11.23
BRI N S SR B RS AR S e KR T EE DRRE ORATREE -

AEC held the 7th and 8th meetings on the Review Meeting for Site Relocation and Compensation following the
Truth Investigation on the Setup of the Lanyu Storage Site.
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07.19-07.23 > 07.26-07.30 > 08.09-08.13

AT ~ R~ R=RRA SR SRR EEEIRER -
AEC conducted the inspections on personnel training and qualification for the Kuosheng, Chinshan and Maanshan
NPPs.

07.20

R 7 BEHRREREMZIRNRNER -
AEC held the “7th AEC-NRA Nuclear Regulatory Information Exchange Meeting” through video conferencing.

07.22-07.23 ~ 09.30

TR EBEEE T E R TRE MR BERER -

AEC conducted a variety of inspections including the emergency response exercise, nuclear security, and counter-
terrorism drill at Maanshan NPP.

07.26 >~ 08.18 ~ 08.23 ~ 11.15 ~ 11.25

BEABATAIRR Y " RERRETTARBE  RREFESRE -

AEC received the “Application for the Maanshan NPP Decommissioning Permit” submitted by TPC and started
acceptance review process.

B "TR=RRETEEEE S EREE,

AEC convened the “Pre-review preparation Meeting for the Maanshan NPP Decommissioning Plan.”

SR TR TR RS E ) ERESUHAREEES -

The acceptance review of the “Application for the Maanshan NPP Decommissioning Permit” was completed, and
the technical review was commenced.

B "TER=FREEE—DReEEREEE, -

AEC held the “First Joint Review Meeting for the Maanshan NPP Decommissioning Plan.”
REBBAAR=—HGETEE—RaEERR -

AEC sent the review comments from the first meeting on the Maanshan NPP decommissioning plan to TPC.”

J

K
07.27 > 08.26

FAEZE "R _RE - EREA AR BT EARRAEE L - TRREZHRATRE
=0t B R ST R M R B R R A st = L o

AEC approved the “Assessment and Inspection Plan for the Integrity of the Spent Fuel of the First-Phase Dry
Storage Facilities of Kuosheng NPP” and the “Integrity Assessment and Sampling of Sipping Test Plan for the Spent
Fuel of the Second-Phase Dry Storage Facilities of the Chinshan NPP”.

07.27 >~ 08.07-08.08 ~ 08.16

FHEEEERFASAELTK R 2 SR BRI RS -

AEC approved TPC’s application for the restart of Kuosheng NPP Unit 2 after automatic shutdown.

TR R E S =R RIS B RS i F RIS RES -

AEC conducted the on-site inspection of the physical protection measures for the operation panel in the main
control room at the Kuosheng NPP.

G TEEATREERIEHIEEER I SRS

AEC held the meeting on the “Enhancement Measures for the Administrative Controls on Main Control Room

Management of the TPC’s Nuclear Power Plants”.
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A% 7 RARREZ S MEKEHZREZE -
AEC held the 7th inter-ministerial response meeting for the tritium-containing wastewater from the Fukushima

nuclear accident in Japan.

07.29

RIEE T "I RET T2 S R B (TRR) RIIhERKIERR (ZPRL) REFTEZRETES
110 FEIEAR M 109 FEFITHRE L ©

AEC approved the “2021 Amendments of the Decommissioning Plan for INER’s TRR and ZPRL and its 2020

Implementation Report”.

(07.31]
BARRE 109 FERHESIEMARERMT , F8 -

AEC published the “2020 Annual Statistical Report on Application and Management of lonizing Radiation in

Taiwan, Republic of China.”

ugust '

08.03-08.04
HHEE 110 SR R IRITFATEDREED

AEC carried out the 2021 Parallel Monitoring Activity on Environmental Radiation in Lanyu Area.

/

08.05 ]

TE TERT R RO R R E R SR A RS RS ROB A ) R R R RN
HEIESEREERT FRRBE TR, R R KE -

AEC has formulated the “Pandemic Prevention Measures and Operation Mechanism for the Nuclear Emergency

/

Response Centers in response to the Severe Pneumonia with Novel Pathogens” and “Directions of Implementing

Nuclear Emergency Public Protective Action During the Severe Pneumonia with Novel Pathogens”, both are

officially announced to all response centers.

N
08.06

IR 110 FixZesE 27 FUEE SR -
AEC conducted the table-top exercise of the 2021 National Nuclear Emergency Exercise.

(08.10-09.11
BT TRCBE—HERETRERR AR T RN ERRREE  SRRS -

AEC executed taskforce inspection for the “Sipping Test of the Spent Fuel for the Hot Test of the Kuosheng NPP’s
First-Phase Dry Storage Facilities”.

08.12 ~ 08.19]
BT 110 FEER—BABET ISR BRER A HEERBTRRS -

AEC performed the 2021 taskforce inspection for the maintenance of the equipment components of the Chinshan

NPP’s dry storage facilities.
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=IE 110 £=E8 ijz/vknﬁaa%]‘nﬂéufiﬂ 5] 1hR ' 8 A 24 HRETERRFEZEGKEARPT ~ 8%
ZESBFREBE  BFEEEKERERD BN R ILIRERLIBT -

AEC approved the first amendment edition of the 2021 Tritium Radiation Investigation Plan in Taiwan Area

and sent related letters to the Fisheries Research Institute of the Council of Agriculture; Ocean Conservation
Administration of the Ocean Affairs Council; Fleet Branch of the Coast Guard Administration, Ocean Affairs
Council; and National Sun Yat-sen University for implementation on August 24.

\
08.23-25 ~ 09.16 > 09.22 ~ 10.05 ~ 11.10

SEAk 110 R ERER 5 BB AR/ OERE B FIAR - AR LR DRI e - EiES)
A& -

The basic training and retraining for the radiation monitoring center in Southern Taiwan in 2021 were completed.

#k 25 A3~ Bl

#R 51

Both were held online this time. A total of 25 and 51 staff members participated in the basic training and
retraining respectively.

FAERER ST BRI R OMAIATIINAR ERIRITEENAR ~ 9 A 22 HFEEL 110 £ Hl
SR 5T BRI A OIS R ST RIZERS T 4R ~ 10 B 5 B5EAk 110 SFraabegsgy BRI AR/ 0 E L sR 5He0R AR

The routine training for the radiation monitoring center in Southern Taiwan: Completion of the practical flying

=]
oo 4=

training for aerial measurement in Hengchuen Area on September 16; completion of the 2021 advanced on-land
radiation measurement training on September 22; completion of the 2021 radiation measurement and sampling
training on sea surface on October 5.

11 A 10 BERBIEFEREABBIIR - 57 18 22 HEBMNERRES  [RE ~ &HFET - E25HE
SAIFRQ o

The education training for the dosage assessment system was completed on November 10. There were 18
participants from AEC, Central Weather Bureau, INER, and RMC.”

08.30-09.02
R ERE RN ERIEITFE - WHIT 110 FRHIETFHERRSE -

AEC accompanies the President of the Control Yuan during her visit to the Lanyu Storage Site and conducted its

2021 regular inspection.

%ﬁ o
22904 3 355 T 2021 BRI AR E T ERMSAS , -

AEC organized three sessions of the “2021 Video Briefing on the Improvement and Promotion of lonizing

Radiation Protection Regulations.”

09.04 > 09.09-09.10
PRR— BRI R AR 110 KRR 27 SHEREELEMR -

AEC conducted the full-scale Nuclear Emergency Exercise for the Chinshan NPP.

09.06
AR T 110 FRRE 27 SEEEIORMHA ) KB g 0 MERSAE 27 WEEEORMMF C IBE -
EEANNRIRERR

The “Briefing on 2021 No. 27 Nuclear Emergency Full Exercise” press conference was held to provide the media

with information, such as the locations, events, mobilized manpower, and drill features of the exercise.

/
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MEREESEE 110 FETAFEHHAS -
The AEC 2021 annual budget briefing was held.

I
09.07
Fohk " 110 FRFUEMRIREAARTATEORAONT . - AREREAKE s BRETERL 24 4 WHEREER
BEHENEEERR -
The “2021 Parallel Monitoring Analysis of Environmental Radiation in Lanyu Area.” A total of 24 samples was

collected for the analysis included water, grass and soil samples. All data were within the variation range of the

environmental background and no deviation was detected.

_/

09.09

HITR— MBS EEE AR TR MR EERAGEER -

AEC conducted a variety of inspections including the emergency response exercise, nuclear security, and counter-
terrorism drill at Chinshan NPP.

(09,11
RIS R R B A SR -

AEC held the Examination for Operators of Radioactive Waste Treatment Facilities.

09.13-10.15
AT 110 FEB— M AT EFRIEASERIFERIRRE -
AEC executed taksforce inspection for the “2021 integration drill of the dry storage facilities of Chinshan Nuclear

Power Plant”.

(0916

TERETREY DS EREARLS | BBRENLSE 1sMs EE4IE (15027001 ) BSI HMEFEEFRER -
The “Radiation Source Import/Export Customs Licensing System” passed the audit of the Information Security
Management System (ISO 27001) by the BSI external auditor.

09.16

FEESEBLD2EEFE (ISMS) 818 1S0 27001 FMERFER% - EEFRFEBK -

AEC Information Security Management System (ISMS) passed the ISO 27001 external audit and certificate
remained effective.

~
(09.16-09.30

ARPTER Y 109 FE TTBIRR TREEE SRt ocaE ) siREERS - [AFE coviD-19 &15 » BARLIR
MEZ AN - BoeE ~ 2 HARSERASM ABGH171 A -

INER organized a result presentation for the “2020 Research Project under Commission of the Atomic Energy
Council, Executive Yuan.” It was the first presentation held via video conference in consideration of the COVID-19

pandemic and a total of 171 persons from our industry, university and institute partners were invited for the

presentation.

o /
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09.17 > 09.24 ~ 10.30 o)
AT 110 FEZE 2 AR ~ MEBEZ—BATRERR (SEHZEAETRNERISTEE) -
AEC conducted the 2nd unannounced inspection at the Kuosheng, Maanshan, and Chinshan nuclear power plants
in 2021 (incl. the behaviors of the staff and the management in the control rooms).
09.22
IR T109 FRFEREFMEATE ) BRRERE -
AEC arranged “ the 2020 Atomic Science and technology Cooperation Research Program” presentation.
09.23 >~ 09.27 ~ 10.01 ~ 10.04
b~ R @R TS BUTRST ERRGER L o
AEC held four “Radiation Disaster Prevention and Protection Workshops for Local Governments” in northern,
central, southern and eastern regions.
09.29
SEEZBEE SNVAFIAR S FREE(EZE - AHREHRRIAR(LAR EFREE - FRAIFEEEEINRERSS - TMEAATBGRER -
AEC completed the public online application for nuclear information that allowed civilian to make paperless online
application, not only reducing the risk of personal information breach but also enhancing the administrative
efficiency.

e
09H-12H
HERE) I ARFAERETABLEREFESE (TAF) REETEMEYEEE (TA) ZRMESTEE
RiE -
AEC assisted 7 private labs in getting the dual accreditations regarding food irradiation from Taiwan Accreditation
Foundation (TAF) and Taiwan Food and Drug Administration (TFDA).

\

10.01-10.30 %ﬁ o
PATHAL DRSS ERTENHFZE -

AEC carried out a home-visit program in the emergency planning zone(EPZ) in New Taipei City.

(10.13
SPHER R 1 R IR S R

AEC conducted annual training for the Radiation Response Technique Team.

10.14-10.15
PR T A R R AT R R L o
AEC conducted “Advanced Training on Performance Evaluation of the Security Guards of Nuclear Power Plants.”

10.18-12.10

I 110 FR TR ERIEREE I EER) - sHE RN » Bl ST 5,433 124228 -
AEC organized the 2021 Online Atomic Science Workshop, with a total of 5,433 elementary, junior and senior high

school students participating in the event.
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/\

REEZRET IR E IR S BT o

AEC issued the decommissioning permit of lab plasma furnace for low level radioactive waste to INER pursuant to

bif

Article 23 of the Nuclear Materials and Radioactive Waste Management Act.

\
10.20
12021 SERIFTEAITTHE S, RAHRERG EAMEREE - IAPTERS 2 @AE » 3 @ ~ 2 HIRE
3 EHRE - BHREL 77% CESNR ARG IR RE58%) °
The winner list of the “2021 Taiwan Innotech Expo” competition was announced online, and INER won two

platinum awards, three gold medals, two silver medals and three bronze medals in the competition with a prize

winning rate of 77% (much higher than the overall average prize winning rate of 58%).

/

(10.22]

RERFTEN 110 FERRIBREEMRRIAN S | » BELE
REEREBRRGRE TIFFB B AR -

INER organized the “2021 International Workshop of Nuclear Facility Decommissioning Technologies” and invited

/

N

R EXASERBENS - DIE

pul]

1B

/N

il

the experts from Taipower, universities and industries for the workshop in order to form the teams needed for the

expected decommissioning of the nuclear power plant in Taiwan.

N

10.22

2021 2R E AR 358 (R&D 100 Awards) AT BERZE MU "EERERREBERR
(ibNms) , 2EHER -
The list of the winners of the R&D 100 Awards was announced in 2021. INER took “Intelligent Distribution

Network Management System (iDNMS)” to participate in this competition and won the prize.

10.24 ~ 11.12-11.14
RSB HEEEENEREEIE "EREEREEH , 1 TR T ) B TRERFE, FY -
AEC was invited to participate the “Hsinchu City Science Fair” and “Vivid Life in Healing Era” events hosted by the

12

National Taiwan Science Education Center for the “ 2nd Taiwan Science Festival.

\
axn

BEE AL B BRI BRI OAT S 18 BERSHTAISSHE A5 TR 2 18 T EMHAILE
K418 2021 FEEFEHSE -

Research Center for Biotechnology and Medicine Policy announced the winner list of the 18th National Innovation

Award and INER won two “research and innovation awards” and four “2021 renewal awards” in the competition.

/

(10.25 ~ 11.11]
PITR_BE S EE B R IR T RR R SVDRIRE -

AEC conducted a variety of inspections including the emergency response exercise, nuclear security, and counter-

terrorism drill at Kuosheng NPP.

aEn
BB 8 R AXBERK ST KET e RAESE -

AEC held the 8th inter-ministerial response meeting for the tritium-containing wastewater from the Fukushima

nuclear accident in Japan.
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R 2323 ~ 2026 BSOS B IRIZEIRS BB R L 2T EEHETE ) -
AEC presented the “2023—-2026 Environmental Radiation Monitoring and Safety Assessment Countermeasure

Plan for Radioactive Materials in the National Sea Areas.”

10.27
IR 110 FEZ— RGN AT EEE) -
AEC executed the 2021 Non-governmental participation to Chinshan Nuclear Power Plant decommissioning and

dry storage facility.

10.29
IR T 2R EE I NI RERE TR E 1 0 L RERRZRIE REES -
AEC approved the INER’s “Report on the Completed Decommissioning of the Underground Storage Facilities for

Spent Fuel Tubes”.

10.30
B 110 FEE 2 R TR EFEANBLIREABRNLRESZAE, -
AEC held the 2nd exam of “2021 Certification Examination for Radiation Protection Personnel and Radiation

Operators on Radiation Safety.”

-~

11.08 Qﬁ o

WEGEEFRESEE 111 FEEEMESEERES -
The Legislative Yuan reviewed the 2022 AEC annual budget and emergency response fund.

k

11.08

BRENEEEDZ T BN RIS R AT EEESE -
AEC approved and published the “ Public Protection Plan within the EPZ in Keelung City”.

11.18

2021 £F IAEA BE N RUERAAE R AT - BEMEAIR OB HIER Y@M (ZKENE. M8 90 /#RE b,
239~ AN  BARINS S AEEM) -

The result of the“2021 WorldWide Open Proficiency Test Exercise” was announced by IAEA. RMC passes all the

tests that it participated in (including water samples with gamma/tritium/strontium-90/total beta/plutonium-239;

bio-samples with gamma; filter paper with gamma/total beta).

N

11.24-11.25
HRRFEEAEE (IAEA) REFE B ERMAATET 2021 FRFREOIITRS - EERFIRTIESTE
(Floor Plan ) S2REPRIMAFMAZE » HERSKRN 111 FRFEMBEE R HARES BH

IAEA safeguards officers conducted the regular 2021 nuclear safeguards inspection at the INER. The result showed

\

a slight difference between the floor plan of some buildings and the reports submitted earlier. Update will be
made in the 2022 Design Information Questionnaire and Additional Protocol for the deficiencies.

J
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PHER ~ IERIBR (110 FERT FHESEBEEREADERIE, -
AEC arranged two sessions of “2021 Advanced Training for the Emergency Response Officers and Decision Makers

Responsible for Nuclear Accidents” in northern and southern Taiwan.

11.27

STEURAER 112 FERLEETERBRIPE X EREER -

The AEC 2023 General Descriptions of Technology Development Plan was completed and submitted to the
Ministry of Science and Technology (MOST).

11.30
FAT 110 FEBRFDTREZRY) E REFERISEANMBEEFRERS 7ok 528 EHERERERRSE -
AEC executed the “2021 Medical Consultation and Subsequent Medical Care Program for residents of radioactively

contaminated buildings” and provided health examinations for 528 residents of radioactively contaminated
buildings.

\
11.30

FEESIBTEZCRB RS 1 STRBICEF(LBUT (MyData) #EHBED R LRAMBRBLEEFER L
FRERARTS ©
AEC optimized the “ Radiation Protection Registration and Control System” and provided the electronic
government (MyData) online application for continuing education score accumulation and online reporting

service of audit operations.

K
11.30-12.02

SERARBTERGTEEEHEEREINE - Hot 56 AT (BHEBMBRFREES AT~ SIER
FNEBIERESE) -

AEC carried out the educational training on the handling of abnormal radiation accidents related to Taiwan

J

Megaport Initiative. Fifty-six staff members participated in the training (from AEC, INER, Kaohsiung Customs,
shipping companies and cargo entrepot service providers).

N

12.03 Qﬁ : O

BRI 54 R F R EES P EE T S -
AEC convened the 54th Session of “Radiation Protection and Regulation for nuclear facilities”.

J

12.04 ~ 12.11 ~ 12.17

BT 110 FEZE 3 AR ~ B—BEBR=BATRERR (SEHZEAETRRERISIEE) -

AEC conducted the 3rd unannounced inspection at the Kuosheng, Chinshan, and Maanshan nuclear power plants
in 2021 (incl. the behaviors of the staff and the management in the control rooms).
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R AT 110 F T EH@E KB EMRIR R R R | SREE  BfAL TEREB=# X ER
£ -Taiwan TomoDR £l &8 BEFR2n MM RIR B 4T o

MOHW announced winner list of the “2021 Drug Research and Development Science and Technology Awards,
jointly organized by the MOHW and the MOEA.” INER won the silver medal in the medical device category with its
“Low-dose 3D X-ray Imaging Scanner — Taiwan TomoDR” technology.

12.06-12.10
AT R 1 SRHEBRIERIZEBIFER AR5
AEC conducted the inspections on the preparatory activities before Kuosheng NPP Unit 1 entering

decommissioning period.

12.08 ~ 15 ~ 22
e~ B B 35 T110 FERSRRERREERN L2 HEEREEBTREERIIMR, SEFE -
AEC held three sessions of “2021 Radiographical Testing Service Operator’s Radiation Safety and Protection

Control Promotion and Practical Operation Training” in Northern, Central, and Southern Taiwan.

ST TIESTKEE—RERASTFM (TR J BURES -

AEC revised the “Handbook for the Frontline Radiation Disaster Response Personnel (2nd Version).”

f
12.14

AT T S BARRCERE (1) SMAARER , & 110 FREABABHKHER/ME - BSRERKDE
ME2 RS - B REEIRE -

The “Research Team of Intelligent Distribution Network and Microgrid Technique Incorporating Renewable

Energy” of INER won the 2021 Public Servant Outstanding Contribution Award. The awardee went to the Ministry

of Civil Service to attend the awards ceremony, where President Tsai delivered a speech and awarded in person.

12.16
TR BT 22l R B RS -

AEC executed taskforce inspection for the INER’s Taiwan Research Reactor (TRR).

/&Zﬂi
W2 TEARBARKERERMT S - BBRANRRESHENERE S HEL R ERBRABE TR
BEREH 10 @B XFRFRAFEBRNRREHAKIERERE RN IARA BEIEBER -
AEC organized the “Domestic Environmental Sample Comparison Experiment Workshop. Ten units, including the
domestic environmental radiation measurement labs, local health departments, and private food radiation testing
labs, were invited to discuss the results of the domestic environmental sample comparison experiment and
WorldWide Open Proficiency Test Exercise host by IAEA.

N

12.21
Bir "110 FER T X 2EBERERGIM IR MRRRELNSERMEZ2EEREBRE | HRNE -
AEC organized the award ceremony for the “2021 Atomic Energy Safety Merit Award and Outstanding Radioactive

Material Development Contribution and Safe Operation Award.”
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SEEVERES M R AR BRI RS (2020 F£hRR) BT/E -
AEC finished the review of the assessment report on the final disposal technology for low-level radioactive waste
(2020 Version).

12.24

= 111 F2EEIEEK MBS EDAFTE - RXITHRREXEEQKERRMT  BFEZESRBFREE
LB ZEEEBKERKRDE -

AEC approved the 2022 Tritium Radiation Monitoring Plan in Taiwan Area and sent related letters to the Fisheries

Research Institute of the Council of Agriculture; Ocean Conservation Administration of the Ocean Affairs Council;

and Fleet Branch of the Coast Guard Administration, Ocean Affairs Council.

J

12.29
BMEE THFMENREREEAAENERL2EEEEE,
AEC revised and published the “Regulations Governing Personal Information File Security Maintenance and

Administration for lonizing Radiation Equipment Manufacturing Enterprise.”

12.30

IR U110 FESBEBMAESEERIT— R F BRI ) FIARE - DUSERICERELER
s Y awds 25

AEC conducted the “2021 Media Communication and Public Opinion Response Skills: Science Video Production
Techniques” workshop to enhace the AEC staff ‘s skills on making science videos related to their jobs.

12.30

SR 2020 FIZBEL DN BIZRIBERL R (EXRFDPEEERXLE R
BEZ AL ATE ©

Both the Chinese and English versions of 2020 National Report for the Convention on Nuclear Safety were

B

C ERRTTEEEE) R

completed (English version already submitted to the NRC for peer review) and disclosed on AEC’s website.
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