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12:00~14:00 WiN-Global Executive & Board meeting
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PO ~ Panel Sessions
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Panel Session II : Role of nuclear power in achieving carbon neutrality
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Panel Session III : Gender balance in the nuclear power sector
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% > Miki Hirata 28 ALL "We have provided the Glass Badges to residents in
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Miki Hirata, Chiyoda Technol Corporation
*K. Murayama, *Y. Inukai, *Chiyoda Technol Corporation

No.09 We have provided the Glass Badges to residents in Fukushima

Prefecture to monitor their individual dose since 2011.
1. Introduction 3. Result

A personal dosimeter is the device to determine individual The charts show the number of measurements of Glass Badge
dose. Primarily, the personal dosimeters are designed only and inspections of D-Shuttle. Note that the numbers of

for radiation workers and not prepared for the general measurements and inspections do not correspond to the number
population. Therefore, we redesigned a personal of users. The bar indicates the numbers of measurements or
dosimeter for the general population after the Fukushima inspections. The line graph shows the ratio against the maximum
Daiichi Nuclear Power Plant accident in 2011. number.

4. Discussion

consistently decreased since 2012.

Japan

U35

v The number of measurements by Glass Badge has

The result suggests that more people confirmed the
safety and relieved by the measurement.

2. Method

Glass Badge

We provided Glass Badges to monitor the individual
dose for general population. The individual doses
were measured quarterly. The purpose is to
determine the radiation dose of general population
in areas not subject to evacuation.

D-Shuttle

D-shuttle had be jointly developed by the

National Institute of Advanced Industrial Science
and Technology and Chiyoda Technol Corporation.
We provided D-Shuttle for general population

who wanted to know time series data themselves.
Annual inspections were done after D-shuttles

had been used in a year.

® The number of usages of Glass Badge was observed from

2011 to 2020. On the other hand, the number of
inspections of D-Shuttle was done from 2013 to 2020.

® The maximum numbers were taken as 100%.

v The decrease is more gradual in the D shuttle.
There are two reasons and their balances caused a
gradual decline in D shuttles.

Glass Badge
® The cumulative number of measurements was reaching 1.32

million by 2020.

® The expanded evacuation order lifting area
generated new demand for those who return.
The needs to check the environmental radiation
level remain as a result of comparing time series
data with behavior history.

® Some people would need measurements no longer

Upper photo:
Children with Glass Budges

Fig.1. The transition of Glass Badges. e o e s e s

D-Shuttle if they could get reassured by measurements at the
® The number of inspections of D-shuttles fluctuates from 2015 place.

to 2017.
® The cumulative number of annual inspection was 44,000 units 9

by 2020. 5. Conclusion

The number of personal dosimeters we provide has
decreased today. The primary reason of this is that
the environmental radiation level has also decreased.
We are going to provide the service for general
population as long as the people need the

hoto:
Upper photo measurements.

Fig.2. The transition of D-shuttles. D-Shuttle with Handy Indicator

7 ~2022 WiN Global E#% > & F-# & (E-poster)
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Nuclear power
infrastructure

The government’ s energy policy of phasing
out nuclear power remains firm; there will be
no license renewal beyond their 40-year
licensed operation for all existing nuclear
power plants (NPPs). The use and development
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of green energy and renewable energy
industries, such as wind and solar, are
expected to accelerate 1n the coming years so
as to achieve the ultimate goal of phase-out
of nuclear power.

There are three NPPs at Chinshan, Kuosheng
and Maanshan, operated by state-run utility
Taipower, with two units at each site. They
contributed to around 11.22% of the total
electricity i1n 2020. The 40-year operating
license of these NPPs first expired in
December 2018 for Chinshan Unit 1, and is
followed by Unit 2 in July 2019, then
Kuosheng Units 1&2 1n December 2021 and March
2023, and finally Maanshan Units 1&2 in July
2024 and May 2025, respectively. Each of
these nuclear power reactors will be getting
into decommissioning period when 1ts 40-year
operating license expires.

In addition, the decision of mothballing the
long-troubled two ABWRs at the fourth plant,
Lungmen, was made 1n 2014, 1n response to
growing public concerns over the safety of
nuclear power following the Fukushima nuclear
accident of 2011. The construction of the two
units at Lungmen began in 1999, and 1ts
construction permit expired i1n December 2020.
After the expiration date of the construction
permit, no construction work 1s allowed at
Lungmen unless Taipower resubmits the
application for the construction license with
a thorough safety assessment pursuant to
Article 5 of the Nuclear Reactor Facilities
Regulation Act.

In a referendum held in 2018, 59.5% of voters
supported overturning legislation enacted 1n
2017 that would end all use of nuclear power
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by 2025. However, the administration has
stated that 1t still intends to push for a
nuclear-free Taiwan, just that after the
referendum results, which are legally
binding, 1t no longer has a deadline of 2025
to realize a nuclear-free Taiwan. Moreover,
another referendum was held in 2021, which
proposed to decide whether or not the Lungmen
Site to be activated for commercial
operation. Unfortunately, the referendum
proposal failed due to 52.8% disapproval.

The present government continues to strive
toward 1ts goal of nuclear-free homeland,
which 1ndicates that the existing nuclear
power plants shut down permanently as their
40-year operating licenses expire.

Nuclear medical
applications

The two proton therapy centers located at the
Linkou Chang Gung Memorial Hospital and the
Kaohsiung Chang Gung Memorial Hospital,
respectively, have been in full operation for
a few years. We are currently commissioning
the third proton one at the Taipe1 Medical
University Hospital and the first heavy ion
therapy facility at the Taipei Veterans
General Hospital. There are three another
proton therapy facilities under construction
in Taiwan.

In addition, there are 13 cyclotrons for
radiopharmaceutical production in Taiwan, one
of which is at the Institute of Nuclear
Energy Research (INER), one at a
pharmaceutical factory and 10 at 9 hospitals.
There are also large numbers of various
medical equipment and facilities i1n Taiwan,
for diagnostic radiography, nuclear medicine
and radiotherapy. Comprehensive quality
assurance programs have been implemented for

22




mammography equipment, computed tomography
(CT) and various radiotherapy facilities.

INER has engaged 1n the new
radiopharmaceutical research for more than 20
years. Tc-99m Trodat-1 was the first Tc-99m-
labeling radiopharmaceutical for dopamine-
transporter 1maging in the world which could
be used for the diagnosis of Parkinson’ s and
related diseases. In 2015, the techniques and
documents of Tc-99m Trodat-1 was licensed out
to the local industry, 1t greatly enhanced
the nuclear medicine application 1n the
world. DOLOCAGA kit, labeling with Ga-68, 1s
a brand-new radiopharmaceutical developed by
INER for liver residual functional
assessment. INER received the approval of
Phase I clinical trial from the Taiwan Food
and Drug Administration (TFDA). In January
2019, INER started the Phase I clinical trial
at the National Taiwan University Hospital.
The result demonstrated 1ts highly liver-
targeting characteristic and the safety in
healthy volunteers. From the late of 2021, we
have started the comparative phase II
clinical trial with the Chang Guang Memorial
Hospital to assess the accuracy and
reliability of the Ga68-Dolacga compared to
traditional CT and 1indocyanine green
retention tests 1n scheduled surgery
operation patients.

INER" s Radiopharmaceutical Manufacturing
Center has obtained 17 radiopharmaceutical
drug licenses from the TFDA. The center
received the approval of PIC/s-GMP
certification which is the newest
manufacturing standard in Taiwan, and an NDA
(new drug application) of I-123 MIBG
Injection was filed to the TFDA. I-123 MIBG
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will be used as a new diagnostic tool for
heart failure and Lewy body dementia in
Taiwan's Nuclear Medicine.

Since the outbreak of COVID-19 pandemic, the
unstable international flights for the
imported T1-201 cardiac 1maging agent caused
the shortage of domestic demand in nuclear
medicine. INER immediately expanded the
capacity of T1-201 production to stabilize
the supply of T1-201 radiopharmaceutical for
patient benefit in time.

Nuclear applications 1n
other fields

There have been extensive uses of nuclear
technology in various non-medical fields in
Taiwan. For example, static elimination and
1on 1mplantation are widely used nuclear
applications in the semiconductor
manufacturing process. Such instruments are
mostly imported. Domestically manufactured
static eliminators became available in recent
years, but only account for a small share of
the market.

Radiation sterilization processing Services
have been commercially available for 30 years
in Taiwan to healthcare, laboratories,
pharmaceuticals, food, packaging, cosmetics
and other related industries. ISO/OHSAS
certifications have been obtained to help
products accepted 1n the international
market.

Industrial radiography (IR) 1s another widely
used nuclear application 1n Taiwan, 1n
evaluating material integrity and
construction process. A non-profit
organization on the non-destructive testing
(NDT) industry has existed for over 40 years
in Taiwan which provides education and
training, conducts qualification
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examinations, and manages personnel
qualification and certification in NDT,
inclusive of IR.

As far as nuclear applications close to our
daily life, a good example would be gold
purity analyzers or karat-meters using X- ray
fluorescence technology. The device 18
available at nearly every gold jewelry shop,
as collection and gift-giving of pure gold
jewelry and ornaments 1s a tradition in
Taiwan.

Waste management
philosophy

The strategies for low-level waste (LLW)
management are volume reduction, safe
storage and final disposal.” Since the
volume reduction strategy program was
launched in 1990, Taipower has successfully
reduced 1ts annual output of solidified LLW
to about 189 (55-gal) drums in 2018, which is
only 1.5 % of over 12 thousand drums in 1983.
Currently, the accumulated amount of LLW 1s
about 232 thousand drums; roughly half stored
at NPPs, half at the LLW storage site at
Orchid Island, and about 8% at INER.

In order to lay down a legal process for site
selection of a LLW final disposal facility,
the “Act on Sites for Establishment of Low-
Level Radioactive Waste Final Disposal
Facility” was promulgated in 2006. The
Ministry of Economic Affairs selected two
locations as Recommended Candidate Sites in
July, 2012. Local referendum is required by
law; however, local governments have not been
cooperating with the central government 1n
conducting such referendum due to significant
pressure from anti-nuclear groups.
Communications among all stake holders are
much needed in order to move forward.
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The strategies for spent fuel management are

“storage in spent fuel pools for the near
term, onsite dry storage for the medium term,
and final disposal for the long term”
Currently, all spent nuclear fuels are stored
in NPP storage pools. For onsite dry storage,
the first phase (small scale) storage
projects at Chinshan and Kuosheng plants have
both been delayed, pending approval by the
local government on water & soil conservation
and waste water reduction requirements,
respectively. An indoor storage strategy as
favored by public opinion will likely be
adopted for the second phase (large scale)
onsite dry storage developments. As to the
final disposal, Taipower submitted the "Spent
Nuclear Fuel Disposal Program - 2017
Progress Report (SNED 2017 report)" to
demonstrate the technical capability of spent
nuclear fuel final disposal in Taiwan in
December 2017. The Fuel Cycle and Materials
Administration of AEC completed a 12-month
review process on this report in January
2019. The latest version of the disposal plan
was approved 1n January, 2020 by AEC.

Research

INER, a government research institute founded
in 1968 has long been dedicated to R&D on
nuclear safety and radiation applications and
protection, while bearing the mission of
developing radiopharmaceuticals for the
public well-being. In conformity with the
national energy policy toward nuclear phase-
out, INER has 1n recent years not only
focused i1ts technical work on nuclear
facility decommissioning and radioactive
waste treatment and disposal technology, but
also expanded 1ts research to include the
development of green energy such as new and
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renewable energy, energy conservation and
carbon emission reduction, in addition to
participating 1n the energy-related economic
policy research.

Recently, INER has also obtained the
financial support from our government to
execute a 70-MeV-cyclotron setup project that
will be starting from 2023. It could not only
play an important role for the medical
1sotope production, but also provide the
neutron source for basic material research
and industrial application.

Among the various research activities
conducted by a large size of faculty at 1ts
College of Nuclear Science and Nuclear S&T
Development Center, the National Tsing Hua
University (NTHU) operates an open-pool
reactor named the THOR, for research and
medical 1sotope production. All other
research reactors in Taiwan have been
decommissioned.

Chapter Updates

WiN21 Annual Conference - 17-21 October
2021. The 28th annual conference of WiN
Global was held virtually, due to the COVID-
19 pandemic. Prior to the conference, the
Taiwan chapter contact person, Ruei-Ying Liao
and the current president, Ju-Chuan Huang
attended the Executive & Board online meeting
via zoom app. Then, the delegation of Taiwan
chapter, 1including Jessie Chiu, Ju-Chuan
Huang and Li-Yuan Huang of AEC, Ruei-Ying
Liao and Ting-Yi Wang of Taipower, Tsai-Yueh
Luo of INER, Yi-Hsiang Cheng of Industrial
Technology Research Institute and Hui-Yu Tsa1
of NTHU, joined the conference via the
virtual platform, pheedloop. The host country
of the conference, WiN Canada, was ingenious,
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with 1ts aboriginal culture greeting and
blessing to all the attendee, bringing
unforgettable every day to the conference.

Saturday Spring Outing - 6 March 2021. An
outing to Tamsui in New Taipei City. It was a
precious journey during the COVID-19, with
networking among WiN Taiwan members and
recharging with deep learning of the history
and culture of Tamsui.

WiN Taiwan Annual Meeting - 27 October 2021.
The annual meeting was held jointly with the
Taiwan Young Generation i1n Nuclear (TYGN)
virtually. We invited Prof. Yun-Nung Chen
from the National Taiwan University to talk a
topic of “The Magic of Artificial
Intelligence - why did she give up
Microsoft's job offer and return home to
teach AI?”

2021 Taiwan Women in Science and Technology
Conference - 11 December 2021. The
Conference was jointly organized by 53
academies, associations and guilds, i1ncluding
WiN Taiwan, to advocate the "Support Women"
action plan. There were more than 1100 people
registered for the conference, of which 30%
were students and 17% were men. Gender-
friendly study and work environment, diverse
and inclusive teamwork and leadership were
the core issues in the Conference.

Chung-Hwa Nuclear Society (CHNS) Annual
Meeting - 17 December 2021. WiN members of
Taiwan actively participated in the annual
meeting of 1ts mother society CHNS. At the
meeting, the keynote speeches focused on two
topics, one of which was A Brief Introduction
on the National Project in Neutron and Proton
Science: New Construction of 70 MeV
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Cyclotron, and the other one was about an
introduction of Small Modular Reactors.
Besides, the 7" President of WiN Taiwan, Ms.
Shin Chang won the Bao-Xi Chu Memorial Award,
the highest honor in nuclear industry in
Taiwan. Ms. Chang is the first woman ever in
Taiwan history got the award.

Spring Webinar - 14 April 2022. Prof. Wei-
Chen Lin from the National Cheng Kung
University was invited to talk about human
microbiome, bringing more health knowledge to
the audience.

Coming up:

WiN Global 2022 Annual Conference - 23-26
May 2022. Themed on Evolution of
Decommissioning & Reconstruction: 11 Years
after Fukushima Accident.

WiN Taiwan Annual Meeting - 16 June 2022.
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