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Talwan s 4 of
\ e Y

* Area: 36,193 km?
* Population: 23,413,608 (2024) N

(Density 646/km?) e
e GDP: $791.61 billion/$35,129 per capital (2024)
* GDP by sector: Agriculture: 1.8%, =m .

Industry: 36%, Services: 62.1% (2017) | 1%
e Capital: Taipei City 5§§053§go

B 10000 2500 ¥ e

*Picture Credit: Wikipedia — 3




Taiwan's Radiation
Emergency Response
System and Medical
Network




Central Regulating Authority of Radiation Disaster
in Taiwan: Nuclear Safety Commission (NSC)

* The NSC is the safety authority over atomic energy-related affairs,
previously known as the AEC (Atomic Energy Council).

* Mission of NSC: Develop and enforce regulations, and to conduct R &
D of nuclear technology.

Taiwan NSC-Defined 5 Categories

of Radiological Emergencies

Nuclear Power Plant Accidents
Cross-Border Nuclear emergency
Radioactive Material Accidents
Transportation of nuclear materials
Accidents

* Radiological Dispersal Device Accidents
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Disaster Prevention and Protection Act, Article 3 Official Website of NSC, Taiwan



NPP = Nuclear Power Plants

NPP 1 (1978): 2 reactors.
Decommissioning

Taipower's Power Plants and Power Grid

Kinmen Tashan
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NPP 2 (1981): 2 reactors.
Decommissioning

Wanta
Taipower Offshore Phase 1@ - ~ . @ oy,
6 Takuan 2
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Mingtan o
Penghu » Penghu Chienshan
Chiahui
Tainan Salt Solar Tsengwen
T o
Fongdeﬁ
Hsinta (8 e
|
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[ \ * Green Island
Nanpu %o
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(/]
Liugiu
I « Orchid Island
Maanshi
Installed capacity over 50MW . Thermal . Wind © EHYV transformer station
Installed capacity under 50MW . Nuclear Solar & Primary substation
. Hydro Geothermal ~— 345kV Transmission lines

. Pumped hydro

© e

161 kV Transmission lines

June/2/2023
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Picture Credit:

https://www.taipower.com.tw/2764/2809/2814/25012/n
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Distance between NPPs and hospitals in
Talwan

e Within 3 km: No hospitals.

* Within 5 km: 4 hospitals.

* 5-8 km: No hospitals.

* 816 km: 8 hospitals.

e Within 30 km: 43 hospitals in total.

If a nuclear disaster occurs, what should
these hospitals do? flee or fight ?




Radiation Beyond Nuclear Plants: Taiwan’s
1982 Contaminated Rebar Incident

* Discovery:
* In 1982, radioactive materials (Cobalt-60)
were found in imported scrap metal, which

had been used to produce construction
materials.

* |mpact:

* 1,669 housing units (or buildings) were
identified as contaminated.

* 98 units exceeded radiation levels of 15
millisieverts per year.

* Response:

» Affected units underwent demolition,
improvement, or were left vacant.

* Nationwide inspections and reinforced
regulations on scrap metal imports followed.

*Photo Credit: ETtoday News Cloud

The Control Yuan Investigation Report No. 109-JD-0030, R.O.C.(Taiwan) s



Vulnerable areas of
Radiation hazard

* Municipalities and counties
(cities) with facilities such as
nuclear reactors, locations
storing sealed radioactive
sources of Category 1* or 2**,
places with other radioactive
materials that could potentially
cause radiation disasters.

*Category 1: Extremely dangerous sources
**Category 2: Very dangerous sources

Official Website of NSC, Taiwan
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'he Emergency Hospital Network:
"hree levels of hospitals by medical care capabilities

* Emergency Responsibility Hospital System
( Since 2009; 205 hospitals(2024) )

* 3 Emergent Rescuer Responsiveness levels
 Basic Emergency Responsibility Hospitals (79)

Com) W, g <) * Intermediate Emergency Responsibility
(Calpet Toopuan Hsincha Network (3] > ESHEEEK O 5 .
RN g Hospitals (74 )

Ottt > pet © > " T ol eq- .
o - * Advanced Emergency Responsibility Hospitals
[!en'.'?_,(.,“:",s_"_u-‘.‘.'.'t'g‘is(é)1 CCN_' ‘ ] ( I sl et (5] ( 5 2 )

el e S

e d— A * 14 Emergency Referral Network
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Radiation Injury Emergency Response Hospital

* Level |
e 3 clinics inside NPPs P 19 Hospitals Prepared for NPP Accidents

* Provides basic emergency

' North Regic i
medical care for NPP NorthRegion ¢

em ponees. pLinko CGMH (IIl)
Taipei Region 8
* l'ev—elll #NTU Hospital () _ Kao=ping Region P 110)
* 11 Hospitals near NPPs o TaipeiVeterans General
° Offe rs "triage" n med |Ca| Q%Z?QEIISII&?CKay Memorial iiéijjﬁl:it)jgjijrgijjnj General
’ Hospital (11) : i—{?;p]:gaJ# (111) '
decontamination”, and gospital 1) o  Pingtang Christian Hospital (1)
"supportive care". Q- ospralinshen Branch  MOHW ingung Hospita (1)
4 MOHW Keelung Hospital (1) %;‘-J E{JQ‘JC_}J‘UIJ ’J’Hg’ur];;m J—Josp].‘c‘aJ (1)
. Level I" #Keelung CGMH (1) }_T;‘;r;)rj_;zj Ja-ﬁnuneng \Memorial

b Fangliao General Hospital (11)
b Fooyin University Hospital(ll)

* 8 Medical Centers
* Specializes in “definitive
radiation injury treatment”
Nuclear Disaster Response Mechanism Report, MOHW, April 24, 2014 1




6 Regional EMOCs,

Chemical
Disaster
o Cad o P> Coordination

Ministry of =4, —~\ Centor
Health and g "‘_’.’/ Mational Muclear
X / e DMAT-Morth Disaster
Welfare T : ASter

U g Executive Coordination

Center Center

Department of
Medical Affairs

Regional EMOC * Emergency Medical Services Act

(latest revision in Jul. 11, 2007)
* Article9

* The central competent
health authority shall
entrust medical care
institutions to establish
Regional Emergency
Medical Operation Centers
(REMOC) in all regions
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I Central EOC
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Central Emergency Operations Center

dh o SEEE 4 5h 0

Central Emergency Operations Center
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Radiation Disaster Medical
Personnel Training:
Enhancing Radiation
Emergency Preparedness
In Talwan




1l

About 20 years ago, the medical staff's

awareness of radiation emergency medicine

Do you feel that your abilities are sufficient to

° A Sma”_scale Survey in my hOSpita| respond to various“(iiifafters?

e Survey Findings: Medical staff lack training
in radiation management, decontamination,
and self-protection, leading to low
willingness to handle radiation-
contaminated patients.

» Key Concern: Fear of public panic and

/uf\..,\ ........... “
| N |

What is your willingness to support in various

perceived inability to manage radiation disasters?
incidents, especially compared to biological

or chemical events. T
* Impact: Low interest among medical |

Bon & Whisker Pt

o

personnel in learning Radiation Emergency - N1/
Medicine o

| sranmbas

12 Ex

*As referenced by Dr. Frank Fuh-Yuan Shih



NIRS Training Course for Taiwanese Medical Professionals on Radiation
Emergency Medical Preparedness & Medicine in Asia
Dec. 4-6 2007/
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Challenges and Opportunities in Taiwan’s
REM Education years ago......

e Resource and Infrastructure Challenges

* Limited resources and funding, outdated equipment, insufficient institutional
support, regulatory gaps, and policy development barriers.

* Collaboration and Engagement Issues

* Lack of cohesive networks, limited expert involvement, insufficient
interdisciplinary and international cooperation, and underdeveloped public-
private partnerships.

e Education and Awareness Gaps

* Inconsistent training standards, lack of specialized programs, insufficient
public awareness, limited virtual training adoption, and inadequate
community and media engagement.



Grateful Connection with Fukushima Medical
University (2012—Present)

4
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International Collaboration in Radiation Emergency
Training: Russia and USA Experiences (2012-2015)

Burnasyan Federal Medical Biophysical Center of Taiwan Advanced |I-Med By REAC/TS (Taiwan - USA)

Federal Medical Biological Agency, Russia. 2015 2012, 2013 & 2015

m@-

Radiation Medicine Department of the Institute of Biophysics, Clinical hospital Ne6, Moscow, Russia

20



PAIHE WD WIDIRWESTHAGHE REN NIRS Training course on Radiation Emergency Medicine in Asia 2018

Radiological Emergency Planning: Terrorism,
Secunty, and Commumcatlon 2019 (USA)

2018 FMUH

2018 NIRS

Ongoing Participation in Training Programs and Visits to the Japan and
United States.




Current Edition of REM Training Course for
Medical Personnel

» After the COVID-19 global pandemic, concerns arose about gatherings
for classes, and medical personnel increasingly lacked time to attend
courses. Therefore, the program was modified to include both online
courses and practical sessions

* Online Training Course
* Basic Level — 6 subjects, 18 topics
* Advanced Level — 6 subjects, 18 topics |

* Hand-on Training Course
* 6 hours (1 day course)

22



Hands-On REM Training course - NTUH Jin-Shan Br.

Training Isotope:

Thorium 232

?ﬁ‘v

Taipei MMH, Taipei REMOC

Hand-on
Training Course

NTUH Jinshan

Superintendent’ sspeech Contaminated Casualty Evacuation Training

VYV yy
aea\aaae

Taipel
Small GrOUp AN\ REMOC sovvy Seed Teachers

Teaching  “7777 REM SRR instruction
Course @ Support by Taipei MKH Air Mannequin

Detection & Decontamination Training PPE Donning and Doffing



Taiwan's Radiation Medical
Response Framework:
-rom Pre-Hospital Care to
National Exercises




First responder’ s Manual for Radiological Disaster. NSC, Taiwan. Dec. 2021 2"d edition
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Zoning and Medical Activities On-Site

Zoning On-site medical activities

©
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First Responder’ s Manual for Radiological Disaster. NSC, Taiwan. Dec. 2021 2nd edition 2



Response Protocol for Radiation
Accidents in Hospitals

ACTIVATION & INFORMATION ED PREPARATION (IF PATIENT
NOTIFICATION SYNTHESIS ABLE) PROCESSING
(ALERT PROCESS)
TREATMENT DECONTAMINATION  PATIENT DISPOSTION CLEAN-UP &
RECOVERY

»%“?REAC/ TS

Radiasion Emergency Assista C1T qbt
Aarnged by ORAL e DOE
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Triage Area of NTUH ED




Activation and notification
(alert process)

* Who activates Emergency Operation Plan?

* Who is notified and by whom?

* Where, When, and How to report in? —

* Assignhed Position and Function?

Hospital Incident Command System (HICS)

29



@ Information Synthesis

Scene communications
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ED Preparation

* Receiving Area Preparation

* Mobilize the Staff

* Put on personal protective
clothing (Donning Procedure)

e Obtain survey instruments
and perform operational
checks

* |ssue personal dosimeters, if
available

* |f a MCl is possible, activate
the MCI code and extend the
HICS accordingly




Patient Processing

* Triage (Medical)
* Triage (Radiological)

* |dentification, history
and physical, laboratory
and radiological tests

* Psychosocial support

Notice: Risk to hospital staff is

minimal in a radiological event

32



Treatment -
Patient Arrival and Stabilization

* Manage life threatening
problems first
* Airway
Breathing
Circulation
Disability
Exposure <—A
* Contamination Assessment

 Remove patient’s clothing
and shoes

* Double bag, label
* Change gloves

33



@ Decontamination- External

* Clothing Removal:

* Follow radiological 4:?‘:._
decontamination principles to log .= ./
roll and wrap clothing in a sheet.

* Wound & Skin Cleaning:

* Perform decontamination as per
SOP.

e Sample Collection:
* Swab nostrils and oral cavity.

34



@ Decontamination- Internal

* Wound Care
* Explore, irrigate, debride, close.

* |sotope Handling
* |dentify and measure isotopes.

* Key Treatments

* Blocking, dilution, chelation, lung
lavage.

Medical Management of Persons Internally Contaminated with Radionuclides in a Nuclear or
Radiological Emergency. IAEA 2018

35



Casualties from a Radiation Emergency I

» Rad Survey

/ ! ! |

Mo contamination ar Contamination Exposure + Exposure

BXpOsLre [ALGDF{ITHM 2] Contamination EALGDWTHM i”
[ALEORITHR 3]

[ALGORITHM 1)

!

B SEND HOME WITH FOLLOW-LUIP INSTRLUICTICORMNS

[ | Provide reassurance

B Register patient in longterm follow-up database

B Provide psychological support as needed

LS. Department of Health & Human Services

a5l No contamination or exposure; R E M M CERGENGY
EEEILCGﬁELMENT
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Clean-up & Recovery

* Double-bag contaminated
clothes

e Remove the waste from
the decontamination
room every 20-30 minutes

* Place in holding area or
transfer to lab for analysis

* Dispose of radioactive
waste in accordance with
national regulations.

37



Annual Radiation Emergency
Drills in Hospitals

* Exercise Assessment Model

* Emergency Response Plan Document Review
and Assessment

e Standard Evaluation Format Usage
* Fixed Assessment Committee Evaluation

* Nuclear Medicine Representative
(Emergency Medical Decontamination
Procedures & Further Management)

* Emergency Medical Representative
(Emergency Medicine and Hospital
Emergency Response Procedures)

* NSC Representative (Radiation
Protection Regulations and Radiation
Detection Technology)

* Health Bureau Representatives




Standard Evaluation
Form for Radiation drills

* |. Organization and Response

* |l. Assessment of Patient Transport Routes
* |ll. Radiation Detection Process

* |V. Decontamination Process

* V. Medical Personnel Protection Measures
* VI. Contaminated Waste Disposal

* VII. Material and Equipment Management

* VIIl. Comprehensive Evaluation
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G:Good, P:Pass, F:failure, NA:

Not Available 39
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Local Government Radiation Disaster Prevention and Rescue Training
2023 & 2024

Participants include the Police Department, Environmental Protection Agency,
Fire Department, Health Department, and representatives from the NSC 40



Consistent Scenarios
in Hospital Emergency
Drills: Transportation
of Radiological

Materials Accident
2023

Chiayi Chang Gung
Memorial Hospital




Summary Report of the 29th Nuclear Safety Exercise, 2023, NS

2023 National Nuclear
Emergency Exercise

e Date and Location:

* Held on September 12-14, 2023,
at NPP 2.

* Focus:

* Preparedness for complex
disasters and nuclear accidents.

* Included scenarios inspired by
the Ukraine-Russia conflict.

* Objectives:

 Validate the facility’s emergency
self-defense abilities.

* Demonstrate response
capabilities.

Participants include representatives from both the central and local

governments, including the Military (Army Chemical Corps & Troops). 42



Summary Report of the 30th Nuclear Safety Exercise, 2024, NSC

2024 National Nuclear
Emergency Exercise

 Date and Location:
» September 10-11, 2024, at NPP 1.

* Scenario:
* Nuclear accident during NPP 1 ' L ET—

\ nuuun&mwm

decommissioning. ’ T -
* Included response under military | ,'; ',..
threats.

" Rh
> = 2
~U

vr
* Focus Areas:
* Spent fuel pool cooling.

* Backup communication systems.
e Radiation injury rescue.
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Conclusion: Nuclear Disaster Medical Care
and Response in Taiwan

* Integrated System:
e Effective multi-agency coordination ensures
robust radiation emergency response.
e Education and Innovation:
* International collaboration enhances
sustainable training and preparedness.
* Comprehensive Framework:

* Holistic response spans pre-hospital care to
national exercises.



Thank you for listening !
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