AR RAR PR

A T N

B we ﬁiﬁwuﬁéﬁﬁﬁ%‘t; EANEI R A G E A =k

Research on the International Trend of Atomic Energy Technology and

Development Strategy for Taiwan

HEEE PRy
PEHAFA R
E ST - G Wt

#p 42 109.03.01 -109.12.31



(109 = & )

- N EFEFHR

2R A REE EARE Z AR B vk 24T
ESR & 15
Ea <~ : Research on the International Trend of Atomic Energy Technology and

Development Strategy for Taiwan

FREE | i€ (] #% 2 gy

R A A S * 4 i o
Lt H > & B R A A

«© B
p 109 03 01 4= p 109 03 01 4=
ey AERH OE ’ p Ey ik I & L p
1109 12 31 1 109 12 31
ak
A E R 28 0% E

LI B #
a4 A 7 3

e =1 R alek v
% i Porid Pt B3 AR EF Vv
BRI S

LORER T3t (=) 03-4711400 #3181 (=)

Pip 5 A4




e B B oo 2
T B s 5
N T T B B s 7
‘I\@[’%‘Eﬂ}éﬁ ................................................................................................................................................ 9

(=) BF e FEHEARTZ BB K o 9

CO I A o 11
(2) BUEF A F FIE IR 1R ABE ccnnsesnssssssssss s s 12

(B) BFIEHT Tl TIE & T4 oo essseseseesssos s essssssssssssssssssssesssss s ssssesasseees 13
D = SO OO 15
T B R B i s 22

(=) BF R FEHEARTZ BB K s 22

() RFa N2 BY FHERTIR 25

(2) BFIEPOG EHIEHEE P RARE s 31

oAt et R ettt R et R et E et Re et et e bR ettt renes 31

D B B eoeeeeee ettt ettt 33

KT USRS 34
SR 36

(2) BEFF TP T IE & IFIEE i 37

FE BT TR 213 R K ittt 38

2P EFHE P F EFRET M R IEH 39
SARFHAFTFIF P F 25 I R e 44

4.%-22 |IAEA #3125 B 2+ Tﬁvl‘ﬂﬂﬁ' FEABBE € TR o 48

R =1 D AT NN 49
= BT G AL E BT B oo 51
(=) TWhat is NUCIEAr ENEIGY 2 | woveiiieieiieiieisieteteie sttt 51
() THRAPDRDFLLEFFTDRIIE D75 T 5T D 7 | e, 57

i 2 Eb?ﬁt T# FLR @ H B R R ABT e 73
() v &~ P g 4% “f# PRt B A AR AT o, 73
(=) BB i g 413 1‘%‘: LR B B AR A 81

3



(2) #WP #HI2 4 PR A LAk
() @HPREHIEH S TR 2 ALY
MR Z R R AT R B 2 vk ER



N
(=) "> &

FOrE L R BB T RE Y Socd A R o fe b da s A F 5 B P R (Sustainable
Development Goals, SDG) 32 & » & 22 % < F3L 3 F &JZ1: § #i7(Non-Proliferation Treaty, NPT):%
ey B %o 37 & R R S i &% (International Atomic Energy Agency, IAEA)# & 22 5 & B #7 /f
WA R+ P2 Y MRS TR - Fh R TREL R 2 %
S k4 A g E o nu Rl d Ea e ARARBRRI LR g7 f FiE R
FAHHENA R YRR OB ARAL 0 BB R RFR C RF 1R AN
A GEPEESG G F EEHROFERE CHARF L TREELE  EHBL T Y

Pi@»%%"ﬁﬁ%W%%§%WHQWW4°a%”iﬁﬁﬁﬁ@%&4ﬁ%“%%ﬁ
oo Fi4 50 AL B APM L RS A EEE > PEEE RAH IR A RY 8 AR E

@A enpeE e T ARA KRS AR RB L AR s R RO B R
4 r g2 oo

u//tﬁgliiatg% RHAFT o AERLRY IR 2ZHEE T AP FILAERG E/HL 3 F R
A ERS S TRFRER R AL T ERFARARY HITE O REAE RS
P TR RARE A BEPER G AROR G AP R AP 2 G o AR E TP
ARG 4 AEREJAIF) * 2016 & a2 sty “S R OFELPRFORILE DT 5 THr
->T2%7? 2 #WPia g 414 B € (USNRC) »r 2017 & £ #7:14% 2 "What is Nuclear Energy ? | >
HER P BEELIA0A )T FP A (I8 AT )4 B T b Ay 3 2B M
e o RKFPEL Y o MR E G SO X P B L TS B R AR < RS AR
A g o L Rk T Speieih ) R 0 A 12 A R FIZ ARG L B B 25Tt
52033044 VR FEFERGABDY 3PP o LA HRFAPEE
i%%ﬁ%@w&ﬂ’Aﬁéﬂz@mﬁﬁﬁi@W%ﬁ%W‘ﬁﬁ‘ﬁi*iﬁﬁ”ﬂi?
R h R s ALARE P F I ERAR FTRS BT RFLIARL 2L o ¥ AT
FfFPm 0 PoF AR RE2 AL REEF T Fam 4 o blew P d BR300 B
( European Atomic Energy Community, Euratom ) 2 £ 8 P & 70 R 7w P 2 AP FR B T4
PAZEERY JRNDTE o AP W R R ASIE T2 b Tt s 4T BRI 49

BARRREEL > RNARAIHEP T BPF 5 RiERk e



() E+ 4t 2

Given to the focus shift required by UN in recent years to concentrate more to the Sustainable
Development Goals (SDG), IAEA has devoted much effort to share more resource to the
application of nuclear technologies. The civilian applications of the atom promoted by IAEA
include energy, health, water, food and agriculture, and Industry.

The Atomic Energy Council of the Executive Yuan in Taiwan also actively promotes the
civilian application of atomic energy to improve people’s livelihood. However, in the domestic the
developments associated with that still are worth to explore in terms of medicine, agriculture,
industry, environment, and life sciences. Currently, it is scheduled to gradually incorporate other
applied research into the plan according to the resource allocation. Therefore, the plan aims to
investigate the development trend of the international atomic energy and deliver a strategy for
technology development. In this study, we conduct assessments for nearly fifty atomic technology
groups for civil purposes, and derive technology strategic priorities for eight fields through the
expert panel method. The results of this study could be used in proposing a detailed strategic plan
to promote the civilian uses of atomic technology.

Public acceptance of technology is critical for successful strategic implementation. In order to
improve public understanding of the atomic energy technology, we support Atomic Energy Council
(AEC) in handling three atomic energy popularization works, translate international atomic energy
popularization literatures, and provide a variety of popular science resources for the general public
(including publish short science articles and develop tabletop game.) Therefore, the general public
can acquire interesting atomic energy scientific knowledge and become interested in atomic energy
science.

At present, many countries are actively building local capabilities to perform defense work.
For example, the European Union established the European Atomic Energy Community (Euratom)
to train domestic experts to perform nuclear safeguard tasks in EU countries. Japan and South
Korea have similar practices. In addition to reducing the IAEA inspection cost to Taiwan and
improve the efficiency of decommissioning of nuclear power plants, it is necessary for Taiwan to
establish inspection ability of nuclear material and facility. In addition to collecting the practices of
other international agencies, this study will compare and analyze the practices of various agencies.
This project proposes a feasibility analysis and local planning implementation strategy based on the

status of Taiwan.
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@ &\/ @ nuclear energy.
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— called fission. When atoms spit apart, they release heat. When the isgmﬂ_)'ﬁ;&'?.%%ﬂgggggggﬂ

.- process is repeated over and over, it is called a chain reaction. In a nuclear
power plant, uranium is the material used in the fission process.

ST R LT
fotuma tutine. Asthe turbie s, the generator pEEmRN cESCEIEE
SHoch1okY ety than Bl daitied o youl P 3o PABSR I LEMNIXE AR P -
can work on the computer, watch teevision or make AEIENN LTI HEATAN
toast! i
About 20 percent of the electricity in the U.S. comes REAOFI20% 89BN E k- BR
means GEZESSBRXET RALERE
e o e iy e v R o B8RRI - IR M7 8900 |
s g plar P
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make sure they are safe for people who work there RURBRBNRS -
and live nearby, and for the environment.
BF g
Nk poe s vy ol T e oy i bkdo 00 e sy s S QURNN . WEAANSTANBENIAL. _EAEALD.
plant working correctly and safely. All nuclear power plants have a "containment structure” that holds the 2 rﬁﬁﬁ—'[ ARRBILS 22 W AtEARRES —EERREE
reactor, And all plants have deep pools where the nuclear fuel when it is no longer being used can be 8 rEEE, - ERFRARKR - HRRFHNLUFARERNETMS -
and stored. Fﬁ;ﬁ%;!'ﬂﬁ?ﬁ?ﬁa'EW”.‘&K*IR?‘ BR KERHE
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R R S B B (ressurized Water Reactor PWR) X RIS I0BIRN . Lk
Pressurized Water Reactors are known as "PWRs." They keep water under pressure so that it heats but ENMVEATRIAM - FARRENKNRRABENKEAELENBESP .
does not boil, Water from the reactor and the water that is tumned into steam are in separate pipes and WEXEFHES -

never mix.
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BT 86%NXFHHT SMR A ZAFAERDER o A AT NN 38% L 3 nAv
SR B I R RATAR R B MO S BB S R A A R B R 4B 6-3-2 47 o {5 ARM
FALF S & R F T S http://eip.iner.gov.tw/msn.aspx?datatype=Y W5hbHIzaXM%3D&id=MTk1

KNOWLEDGE OF CARBON IMPACT OF
DIFFERENT ENERGY SOURCES

SOLAR
WIND

HYDRO

NUCLEAR

NATURAL GAS

coaL ¢ |

[
LESS CARBON POLLUTION  w SAME AS OIL MORE CARBON POLLUTION

DOES USING THESE ENERGY SOURCES CREATE MORE CARBON POLLUTION THAN OIL, ABOUT
THE SAME OR LESS ?

ABacus [F3FN
i—

Bl 6-3-2 ~ 37 1 & B RALE fr o v ArtaviE A

7k %k & https://abacusdata.ca/climate-change-worries-open-minds-to-modern-nuclear-technology/
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2. %R

TR PR B F ﬁf ik U B R e she B PR < e 38 (International Atomic Energy Agency,
IAEA) ¢ & 1w T4 B 2% (Organization for Economic Cooperation and Development OECD)
1% i ¥ (Nuclear Energy Agency, NEA) 4 B % 5 b » Bepl chd & ¢ 48 =2 g e £ 2 8 41
‘e % (European Nuclear Safety Regulators Group, ENSREG) 7 — #b= eh% TAER 3 - d >t g2y
¢ (European Council)# ¥ f® 22 = — 3 ¢ % 2 (high-level group) > /&t T EEE R Afia &
D PUROR R IR AR R P L R R AT R ehk b 2 2 SRR TR RO R § L 3 0 2007
# L@ £ R ¢ (European Commission) i3k ™ #7id i £]3X - ENSREG ¢ B & € A Rfia ¢

FIFETR LA F R 2 BGHPES BRI RO RP LR R AT PR o3

EE LR S EF B AT R te- SRl PR SRR N e AU
PAREUP AR S RERDEERN > FRRA LS ARPA T HE m2 SeEw o poh g
E ¢ IAEA-NEA- & %%t & 4115 ¢ (Western European Nuclear Regulators Association, WENRA)
% w5t ENSREG + 2§ B R & 4 (observer status) » $1%: ! e il % 2 17 ) F j&* - ENSREG

TRIBAM e Bl P R E 2ERRE TR 2 BRI R
+@+ﬁ%a§iﬁ;$3¢@5aﬁﬁﬁaéwﬂolﬁwﬁﬁﬁibﬁéﬁﬁ’@ﬁ%
£ 2B ¢35 w4 ENSREG ENSREG # = # v s 5 244 o 2 #h > APl % 28 PAR P
G WP AR ;gg; bt R P2 i PR 4p £ (Radioactive Waste and Spent Fuel

\\‘é‘

Directive, RWD) ~ %4 % 245 4 (Nuclear Safety Directive, NSD) ~ £ # % 2 &%, £ (Basic Safety
Standards Directive, BSSD) ¥ = = & ¥t % f 248 ¢ § W& 7R ¥ 4] -

BRRG 27T B R R(FRS 22020 £ %) EEY P Rt 4 108 A FH Y 13
FRE I AL RS AR T IIL 2R RT FR RS RAL AR
T RS TR RL) B A RS PR B e R RIS 25 57T B o Pl pAEE

e ARETESL 2R R FFA L R) o 3G RS AR A tgded 2 1 AR
FENF]BL o3
Social Survey » fj #- ESS) > >+ 2018 & 11 2% 7 ¥ — (P g A L3 & A 17484 - 32 5 "Public

03 3] 2 2030 £ v #iF e 8 Aok REE 0 12 Aot b FMAL € 31 % (The European

Perceptions on Climate Change and Energy in Europe and Russia: Evidence from Round 8 of the
European Social Survey | #czg 3 B33t < £ 4 2b9 * £ 3 4 KRRk > 4ok 6-3-1 977 > A
TRAFIBR T FER 2 78% 0 H G hoaw 72% -~ k4 69% ~ 2 B 45% 0 X AR 31%
Prae 19% ~ 2% 13% > BARPRA A X TR VR R A RAF B DESE o P R MRS S AR R4

* n A% 4 http://www.ensreg.eu/members-glance
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KRR LFRLLRFEREFLL > AFARARFEFTRIL 48% > @7 {15 35% - = w i
%%v%%{%?ﬁ%%ﬁﬂiﬁﬁﬁﬁﬁ’E%i‘ﬁﬁ\ﬁé‘Eﬁ‘ﬁ@‘%iéﬁﬁ?u
WG 20 TR P H AT AE AR T AE TR E LR 28% 97 1 22% - H R RF

PLFRRE Y FAWS 4% 2L 3% L IAMTATEALRATRT S
http://eip.iner.gov.tw/msn.aspx?datatype=YW5hbHIzaXM%3D&id=MTk1

%&&L%#ﬁ%%%kﬁ%%%%%ﬁ%%@@?ﬂ)

Table 1. Percentage of citizens who think a large or very large amount of electricity in
their country should be generated from various energy source

Coal Gas Nuclear | Hydro Solar Wind | Biomass
AT 7 16 5 86 H 83 57
BE 4 25 11 67 84 86 47
CH 2 20 9 82 86 69 51
CZ 11 24 48 57 52 48 36
DE 5 18 8 72 87 76 38
EE 7 16 9 43 61 63 42

ES | i1 | s [ o [ 7e [peannnpesil 62 |
Fi 2 15 19 36 61 53 63
FR 5 27 16 74 83 73 58
GB 9 27 17 75 76 72 42
HU 22 31 35 70 |98 | 86 70
IE 6 28 9 77 77 79 42
IC 25 65 28 58 78 67 41
IS i 5 i 80 61 77 36
T 9 33 12 70 81 57
LT 8 38 32 64 73 61
NL 2 8 6 73 83 51
NO 2 18 1 88 67 66 36
PL 28 45 23 77 87 82 53
PT 10 24 8 78 40
RU 28 50 38 57 53 49 26
SE i 17 18 68 80 71 52
S 10 23 17 61 88 83 54
Fulldata| 18 31 19 69 78 72 45

7 % R https://www.europeansocialsurvey.org/docs/findings/ESS8_pawcer_climate_change.pdf

3F W

£ Wil F #1385 P F #1% B ¢ (Nuclear Regulatory Commission, NRC 3 v ™ #f fL+%
§) > PrE g fhd ZREE 1974 AR b M 0 2R 2 hiE G ERA 2 T bk
WP Fark* X 23 EEAVERR - PR PEETEHPR I RO EEE L PP T
@’w%ﬁ§%%\%%\§§u£W%%%wﬁﬁi #ggiiézaiﬁ£$ﬁiﬁgﬁm
Commission) #74E % > & A d Bk 22 5d SRREE > TP 5 R LR N N T
TARTHEEE EDF >F T A o g gz REHERFI Ao > MEHIFFF BREEH
PRk > TP e FRAF DN E L BRI 2T fx(adjudicates legal matters)® v T Rk R 4
R ¢ (Committees and Boards) ~ % i & B f 7%= ¥ (Commission Staff Offices) ~ & 44 (7 1 iz 7%= %
(Office of the Executive Director for Operations, EDO Offices) ~ 4 %% 7% 7 (Office of the Inspector
General)#rle= » B¢ L H ¢o 7 F REFF ~ =4 FR*igs BRENFHALAEEE R+ X
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>R ER R

CAREMAEN R PR CREER RN CREFE CREEHM
BEVES R A EHAF

I EFAENER FRPEX 2EED PF REEA BT B A
PRATEBREMFT MALMACTARREF I EN A PRI IREPE § SR
F ool E o ®

PR ETRE L ET RBLDEFI R &L R e 7 2 (independence) ~ B 2z (openness)
»x 5 (efficiency) ~ 15 P (clarity) ~ 7 #7 (reliability) % R p| > T F 2%~ 297 2 TGO 4] 76
KRPFHERRP > D e —\«El o B 6-3-3 LMV E € FEWE FI% #— A

* Standards Biﬁum‘aﬁ
Afe O ((support for Decisions 2 Licensing,
. *» Besearch Activites Decommissioning
Expertence . Sk and Certification
: Evenls Assassment » Pasforrance Assassment = Licensing
Generic lssues * Achisory Committes Activities * Decommissioning

» Adjudication * Certification

633 118 € F HEH]

#2202 90 > F et 95 AL AEMY PP AFTHE > X R EASPTLAR
&WﬁSS&H3W¥3$48H.iwf“ﬂZMO&fw%ﬁ45”h%Wﬁ%»(WmMS&Vwm

4) 4o EEE c F R B R 22019 & 2 4 809 TWh eng st » ¢ BT 4 B%19.7% ;
PR g R 309 o A R E RELY A% 2 7 (Gallup)*t 2019 £ 3 7 1% 10 p
FuhERRRIAAESE Ei@]%"""i“ﬂ%ifiiﬁi 40 & {5 > A TR F WA W

?’c;‘}fﬂ’i@]‘&ﬂxﬁﬂiﬂ,kb{’ﬁﬁ,ﬂi#?dﬁé 17%’15_5?;{#3—%‘[& 32% > F 2> w7 F }‘%—‘ﬁé 21% >

YRS L 28% 4 AR W LR G £ At b & 4 40%; e 4 et Gl R 2016

Sty R ¥R E T 47 hitps://www.nrc.gov/about-nrc/organization.html
® iR 73 ¥ 4 https://www.nrc.gov/about-nrc/regulatory.html
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ER DA% T S B A B P A 2010 E B 162% 0 4o ] 6-3-4 ror o { SRR FHE T
s

\\\Xr

o B F 3T S ohttpi//eip.iner.gov.tw/msn.aspx?datatype=YW5hbHIzaXM%3D&id=MTk1

Americans Evenly Split on Use of Nuclear Power

Bl 6-3-4 ~ 1995 3 2019 & X 3+ $3 it 4 T L R AER 1

Tk %R https://news.gallup.com/poll/248048/years-three-mile-island-americans-split-nuclear-power.aspx

4.4

B i B R S R IE ST R & P i £ 2 b (Australian Radiation Protection and
Nuclear Safety Agency, ARPANSA) - 3% 81§ 1335 1998 # TR TR EIoP S 2%
(Australian Radiation Protection and Nuclear Safety Act 1998) #7i& = » B~ X 5 chifr i % 2 &
(Nuclear Safety Bureau){r;® ~ 41 7 45 &+ § 5% % (Australian Radiation Laboratory)' ARPANSA # %
* i 3% (Department of Health) » &%+ 1999 # 2 7 B 438 17 - ARPANSA ¢ 48 8 p i
B TR O SR RER S RS TR A g R & 2o RGE A R AR
oty TRE -

Gl EREAD > ¢ § L 22 DR R B Pk £56 0 ¢ 353
k& fo¥tip ﬁfﬁf ERRE o 255 ¢ ﬂ##ﬁf‘»i& HIrB B R R 2 F R 5T
Frfemizndt B2k o 3 4L S B FER > T EWT 4n L iF > ¥ b & 2 wo(risk-informed)
1 R F T 2 o A E TR AR ERIOCLE R e ek 2
PRBEN PR RS 2 P AMREESY FHER v 5)R I REFFTE
PRAR > NP L TP 67T REARAE 0 T E RPN F o § B 2 g

& IEY B TR o
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e Ap BE B %F'J#ﬁ 35> % > ARPANSA 3k 4 o dp % — R VT B A - 2 5 B e 4540t
P FE i Al IR o Blde TREFE R R £ (Licensing and Assessment Manual) » & F
TSR e fodt a2 g AR it o AP R F DT oS Y R At
B~ B ORPUEELE %J%wﬂhfn %5 TARZZP | (Inspection Manual)z-im g it 7 ARPANSA
EERERRY ERAM AT EP o R P Hrc K8 B R S a4 F (International Atomic
Energy Agency, IAEA)& fpcfip> 2 2{ri2 RE 2R FHF - RppE @ T eREHE I p
(Compliance and Enforcement Manual)f] = & ¢ % A 3k &b "G A BchE 325 % o
BRI AR e RS TEHBHT R BT R R RE Sz A2 - o 5 2019 £ it
PoBRMEL RS2 AB L AR WA FEfric £ 5 0 A g 230 Ao s 8 g
Bode g g o MOt B LRI e 22— o FL G EX R AT RoA 0 A
AHFFRNRLZ2DHET M ANTS R A R 0 G RE R R BN PR R
* Titti%%%‘?éﬁié - P R R ALt k4 A 4P 99 ¥ vho kdi T H3 % o @ JWS Research
WE G REEFF OB R FHER € (Minerals Council of Australia, MCA) £ 3£3% = &
w2019 & 10 P EF-AAA A LR R I HEHEERE AT REBM o 22 1500 LR
AT ED S R Adpd 0 40%hR KR %ﬁ’;"‘ff Bt L 0 F g 39%:na WAL 4F
BRI B ABEETRT 0 F 5A% R T 2 Ay (BB P R R R P 2
F “ﬁﬁ'i"$ Prae 245 et b5 33%; A @ Y EP 2 R RN AT A AT AN B F 29% 0 30
PRGBS Y S B RA AT AAERA 6L 26%; ¥ E P FHEPR NPT TR L

Frag vt G| %A 3 47% ;5 i X ;?"ﬁ s BN A LN AR E A ERXE f’f"

N

B BLPE A A Fat R ¥R T 5% { FHAMERT ST RRT AT S
http://eip.iner.gov.tw/msn.aspx?datatype=YW5hbHIzaXM%3D&id=MTk1

() WP+ R FTRE £ IR R

d 3 R4 LA FE R o deie #,azi LH R+ fe B foTant g2 5 - EREI k- T e
LI Bﬂ.@&f&‘?%%il%:ﬁ E£127 8p ABERFRAFRFERS - BiRF i foT * ke
B e s BPRR < i 34 (International Atomic Energy Agency, IAEA)z 1@ 4 (ML E -
2012) B R+ R REFREROF - P b r H A 2 7 g A rﬁ—ﬂ‘“tﬁ‘f?%* ViR T S
Frfed ~ 2R 2 i’#%mfﬁlgk iR BT o miRd HA S AR R E BN R
TREDEH IR EETREAZTP ) cmikz T A R*MJpeE AT P o I RER
FRAFELR O T2 - > FERF AT DEEFFAREF 1968 £ i L PR EATiE
£ (Nuclear Non-Proliferation Treaty, NPT):& {7 » @ R 7 &2 % 4 FL L bk 441 % %i(State System of

Accounting for and Control of Nuclear Materials, SSAC) #_IAEA £ £ 5 4L B ehd & £ £ o ] e
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Bz PR s g B e g B 1 (1) FR G R AR TR IAEA EiT
ik TEFAREBRP 2L blde s~ E 2 0k = i R g2 2 (INFCIRC/158) % & B 3% »
PR E R S R TR L A RPN 2 o (2) R R K ALIE L 27 IAEA &
ﬁﬁﬁx‘%&@ﬁ%ﬁﬁa%ﬁéEw%#%f%vzWi#ﬁ%ﬁﬁﬁ%fwiéﬁw'wﬁﬁlfﬁLQ?
Mo A BT R AEHH R A FBMET DR L T AR AR o AT P e
- AEBEFTEE BRI R ER AL HARE AP Rt s o R
et SR P A2 FER TS0 o EURATOM : 4802 IAEA B sk > A2 2 24 2973 i

BniTid o

SRR i A
FEMAENGEP S B ThAH D RAET BN R
Pt 1l v - BRFEIRE S FI R RERTERP 24 > a7 1 7o g
BEbl  REEF EPPMORER 2224 5 0 (1) B# 2+ % i X (Nuclear Non-
Proliferation Treaty » NPT) (2) 2> & %+ %7 = @ (Comprehensive Safeguard Agreement , CSA,
INFCIRC/236) (3) #F -t 3% _2 (Additional Protocol , AP, INFCIRC/236/Add.1) - (4) k& it i %
(Atomic Energy Act) (5) +%+ =% 2% (Nuclear Safety Act) (6) %3k *s %+ i1 fo7 #8117 22 (Act on

\u

Safeguards and Physical Protection of Nuclear Installations) - F it e = 78 2 W52 (6 =2 7 5 K
pEo B2 BRI EERS SRR EPTRIAFEH ORI N2 EY PR TR EINE DR
oAt X 222011 E 7P 25 p FHF 2 {63715 % 0 A u G 2013 £ i3 1 =% ~ 2014 & i35
2% ~2015 #1237 8=x ~2017 #2372 % ~2018 #2371 X ~2019 E 23T 1= > frac X 2 E
1% 6 ¢ PRI PE TR ¢ F1# 1 97 (Korea Institute of Nuclear Nonproliferation and
Control, KINAC) ~ % 7 i%¢ @£ KINAC %72 4 » & 2 347 KINAC e § - d fz B pia £ 2
Fnig R AL Vg NIRRT PR R 2hE AR e g b 3R2 % 98 XY 4P IAEA 2 R T
BHAART M KW BT AE KRR ZTRRAKT -
PAEP S FARM RS 28224 5 (1) B2k iE (NPT, INFCIRC/140) » (2)
> o FF 2 s 2 (CSA, INFCIRC/255) 0 (3) 4“3k 3 (AP, INFCIRC/255/Add.1) (4) R+ 4 %
#14 R ¢ =502 (Nuclear Regulatory Authority Establishment Act) - (5) /& & it & # i (Atomic
Energy Basic Act) > (6) +% * J& % & #1:% (Reactor Regulation Act) » it i = 38 5 RIS %0 {4
6 IEP AP RZTRERFIANLE €

ZHLIERPNZECHPZ RI N EEE 2% 45D S
(Atomic Energy Commission, AEC) % % i % > % E € (Nuclear Safety Commission, NSC) » { # &
EEE T S G T S L A
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BR S R R (2RPAEN ) PR~ BV E DR RO B T R K R b 2
EoRPFHRESARTEF B2 VR FATHRIBRL IR c PP ETF 27 BR
oo B~ I HS 2 B OR L~ SFZR KR FE DTSR
EXA R EHEEFW AR T F T BASR ENLAAL S F LT L S FER 2
CERAIE AP S A P %%’E*%” CEBRESAL S FEARNLE LR LR o a BRIMT2020& 1% 31
TN ER o B RS A2 R i 9 (EURATOM Treaty) »t 1957 & d b i ~ 2 f ~ 405 ~ 3
Al pHEFELASE R R EF o R F RO £ A (European Community, EC) ¢ B Bl 453k 5 %
Priampag* » SHEFFEFFERF FX D107 gV EAE P HER TP 28
EURATOM miRatF - B d P ? B ajphs ik o EURATOM H - b e % _ELT%‘«(E{ 7
$02014) @ AR PHEARFIGAT M BRI DA RIF o REZRLED = BB
(1) 2 & ;% (Primary Law)> " EURATOM Treaty Chapter 7-(2) =< & ;% (Secondary Law)> ¥ Regulation
302/2005 -~ Article 83 Decisions - (3) #ii# (Soft Law) » 4~ Recommendations 2005 and 2009 % -
EURATOM % & 5 % =+ ic & 48 i X)(EURATOM Treaty » Chapter VII : Article 77 ~ 78 ~ 79 ~
82) 2 ® B 4 % (Commission Regulation 302/2005) - EURATOM Treaty % = &% % Commission
Regulation 302/2005 i & Z xR g4l FE 2§l NmERE LRI T ¢35 % o
EURATOM 1245 Article 82b %t 4 & B 1 & Pk Wi F RS 6 ¥ & £ 4 2 F M P
Wiz g L E s o d 2t EURATOM Treaty % = % Article 77b 2 %5 i&F {23k I ‘E.L% 7 R
B3 o &% IAEA fp b & E 7 i g (INFCIRC/193) 2 4 = 2% %3 (INFCIRC/193/A8) -
EURATOM # ¥ 2 EURATOM ¢ R Bl FJt 5 » 3 IAEA (R %% 17 88 6 20 @ (35 %% 1= > 2018 ;
£ %% 5 2017) o
2.p mEWE P F R ET M S

R 2011 E RGPS L 2EF 3R 2 b a3 % 22 %% 4 B ¢ (Nuclear Safety and
Security Commission, NSSC) » NSSC { # #] =2 4 748 R tiac ¥ 2 8 % v R0 & > b pFy
Pid B RX TR P %2R S ERFRENSCCE R 2+ % 2 5 F’“ﬁ\ﬁiu
i+ 27 501 i - 55 B KINAC ( Korea Institute of Nuclear Nonproliferation and Control,
KINAC) %4 A2 % 6 if = 2 el » | F RGP F Fp 1 7 g 4P 2 fpppangdic
KINAC mi%«%ﬁf AR BGIEY T kEBEPEF X 2R T iE 0 KINAC iiﬁl%iﬁﬁr'f :

(1) § MPRs ~ 3% K2 L FHE 2 PP R SN TS
Q) ¢ PP EREE FIFR e o
(3) #4174 NSSC#fEs MPk %+ FH e WHEZ {5 BT HP LTEIL -
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(4) ¥ B Hlpear g
(B) AEEPF 4G MOMREE T
(6) 2+ ¢ 13"
(7) B 5 BG4 MER
KINAC # 7 4 2014 & %k = W% B &+ ¥ % i7 2 % % & & (International Nuclear

Nonproliferation and Security Academy, INSA) ¥ £_g >+ + it 5 B 25+ F #12"nmF » INSA &
IAEA & 17 i & RIS el % A f DGR 0 dd 2 A 2 W IAEA 2 2 Bf

FMG s BLRAPSGEFAFA RS A MR EE o ARPM 3 RS 5 0 KINAC ¢
e E PR 2 R o2 T FE R PR (2 45 ICR ~ PIL ~ MBR)JoAd o3k 2

TRELELFMFTAL L4 NSSCoNSSC » § & 15 4% 1 IAEA - 35 B & + it A B 82 K 4e
B 6-4-1> H ¥ NSSC 2 KINAC &%+ Rl E 455 M > His R ¢ QI R 3 v 7 B> 4ofk MfL

B F L 2 3% (Ministry of Science and ICT, MSIT) . & = & fdem33¢ » 2 FW 7 F R
(Ministry of Trade, Industry and Energy, MTIE) § # &+ ic 2 ¥ % & % - B] 6-4-2 P3P IAEA ~
NSSC 2 KINAC E_JF,’(_’W"JF&? HE R penkd o (AP BT Y 'g | NSSC & rc X 4] % & |IAEA
e i £ 1% > KINAC B 5 & 88 1 iverdd {7 o

NSSC § # ¢ I e ¥ AL 2AMER Y e 5ME G WOl AFT K RE
LAKRE* F EE 3 APl e~ 1 B* @yl £ adZ i 1k By P g 3
PREEH LB BLERY B3 AT 2R 8314 Bipsti * ¥ = b"’t&f?o iz 95 KINAC 2019
£ d1ux2_"Korea Leads Transparency in Nuclear Energy Use and KINAC is behind That Effect“&g
7 » KINAC .3.@..?%‘2—%&%s‘f:s‘zﬁiéﬁén » 3B 1d 2013 #4166 4 > = & 7] 2019 £ 2107 4 > H ¥
PRI AR ERTFESATOMOR2FF A F S P 043 B4R T R (MBA)
P& - B MBA > = &2 3 » 19 4 2 37 2% 1200 § ~ - KINAC “f Toikype IAEA & ¥ 2 1
TR ERARE IAEA ZHRREPN L PR SREET BB KINAC © ¢ #HRP Pk
BRI A 0 H L B KF hk 2 b 8L (Location out of Facility, LOF)~ € ST 454 P~
20%-30% % - (AL & o TR AT KINAC %2019 & i 2 IAEA RN 43 B2 4lie
7316 * perfg b @ KINAC L & H R P 29 B 473K 3F 18 (7 259 £ P enR ik & >3- L §) 6-4-3-
IAEA $30 0 A AR APnfF s - » LA A F G BV URIEIAEARE R i £
FOULIEARRADTEY RO F ARG E RO .
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*  Nuclear Safety
Regulation

*  Nuclear Safeguards

*  Emergency

*  Approval of National Policy and
Development Plan

*  Nuclear R&D

*  Nuclear Human Resources and *  Promotion of
Development Nuclear Industry

*  Nuclear International Cooperation *  Radioactive waste

* Radiation Research, Development and management
Application

B 6-4-1. i BR S i A M (7 e g

Y R

Multilateral

_, \ Cooperation

Sl —=[ Bilateral
AgreementiCSA) I
And Addiionzl [KINAC] Cooperation

Protocdl to the
IAEA Safequands

Regulation the LIS, Canads, efc

=g = (=]

@] 6-4-2. & B NSSC ~ KINAC ¥ |IAEA B %

TR kiR ¢ KINAC2019 £ 3%
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Sa feguards Implementation in 2019

TAEA Inspection

90:- 303 ..

Enmplmmar)-

National Inspection

1S "47. 72

Inspection |
Random Inspection

Special Inspection

Examination for Nuclear Materisl Cortrol

Review for DIQ

Review for FA # PDI : Person Dy Inspection

D80 : Design Information Questionnaire:
Small Cruantity Muclear Material User (Facility) FA : Facility Attachment

Wil

Bl 6-4-3. HRPETEFHRAA P K

TR kR KINAC2019 & 37

24

BPADLEWH R PATRFINZEF - RFAEIFOEPNTAPRFL TR ARG
% Ji € (Atomic Energy Commission, AEC) § 7 B #Jn & ic Fe il sl T2 17 - AR § ez 16
pAf2012#& 9% =7 B34 R 4]4 A ¢ (Nuclear Regulatory Authority, NRA) > NRA 4% >+ 7k
£ 74 (Ministry of the Environment, MOE) » % p A3 P frift% $ 333 § 8 > £ TR XK
WE PR E 2FILE F 4 o NRA % B & Pk w4248 2 P4 fLRHE(# 42 ICR ~ PIL ~ MBR){r

HARTF AL 22 AT HE - Sdp b TR JAEA 271 BB RT S KB ERR S
IAEA 2 RIp A P& REPEFIFEPRAT NRAZTAHEFR &L o P~ & 1972 & 5 = =
EMEA %f#wq‘—’g #] ¥ = (Nuclear Material Control Center, NMCC) » NMCC # % NRA 5% %

#052 NRA f F %% 2 LOF e ixe & & ¢ 411 iT-NMCC~NRA 2 IAEA R} 74§ 6-4-4-
4 NMCC &:{qm?n‘i%ﬁfr 'NMCC e 4 4 2 161 4 > ERefe A A R 2 30 *F E5 T 95

AE GRS AR P F AT
(1) Piarfflie ik &
(2) # &A1 it R S A g kliE £ F 4p i
(3) ALHE TR AT & FALIE kS - K
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(4) FAA IR RS T TR S RD TR R
MU AR R PR FRPRREAE 1 YRR P TR BE RS
ERRR R P AILS - o RcR 117 At Y 0 T0E - il B PKRE E G400 1.3
AR FSHTI0H A o
B RF AR B EURATOM & = chp chd f71 3 BB 2 ~ 8 X k3 4> st B
3t DG Energy 2z T o d 3t RT u* AT 2 EE % 2 > EURATOM AR %3 %1 chw
¢ » EURATOM £ 5 b= RW*% 2 & 4 # (International Legal Personality) > % * 160 =i+ &1 %
FEERER CHWERARY PR EFT RS
(1) @R FREYFFR - REPSFP OB
(2) E* TARK F R e D 2 Rt
(3) & HE| A F A
(4) #paose ﬁﬁ%ﬂﬁﬁﬁ%
o AT Y 6 2021-2027 E MR S 1178 ME A H Y F 16 MEm L P
T rEEP T ik o h 8 2012 £edp 4 ¢ > EURATOM £ 3 162 k4 f > 58 2 F g o~ >
L7 1275 e & > AL 160 § ¥ & & -

International Atomic Energy Agency (IAEA)

Bilateral

Consultation on Safeguards

Cou Statements on
Accountancy Report Implementation ot :
3 AP Declaration Joint Committee ]AE’}\\!?&'{.’C““""
Plenary, WG Meeting etc. clivities
Annual Report
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Uranium mines and Uranium fuel Nuclear power plants Nuclear substance Industrial and medical
mills fabrication and processing applications
processing

®  ® O

Nuclear research and Transportation of Nuclear security Import and export Waste management
educational activities nuclear substances and safeguards controls facilities

Bl 2~ % CNSC ’F:' T2 P B Pk w2 S
7 4% % R :Canadian Nuclear Safety Commission (CNSC) Annual Report 2017-18

http://www.cnsc.gc.ca/eng/resources/publications/reports/annual-reports/index.cfm
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GENERATION BY SOURCE, 2017

NON-HYDRO RENEWABLES
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HYDRO
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9%

NUCLEAR

15%

A kiR

https://www.nrcan.gc.ca/science-data/data-analysis/energy-data-analysis/energy-facts/electricity-facts/20068

e B A FCRERCETATA L GUR £ R B E B 4o X A § (natural gas) i * 0 i 5 )

6 > B ki ¥ (International Energy Agency, IEA) 2019 & Xuzt » 4o £ & ¥R 2 Wby 8 3 17 &
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e £ X RS a2 7 (AECL)R S ) Al e - & & ® (Small Modular Reactors, SMR) % 4c £
AT R EF D G BN A S B R (green mining) 2 fE AR AL E frl Rz R E R
3> o L adF SMR 2 g hRBAI R R B FRAEF GRICKE S v £ P RT RN
2018 £ > 7 SMR it 5 H] (Roadmap)e b % 5 @ &t £ % B i § ¥ B B SMR 7§
FRFEF 2R E I ErRTIRIPTDIEF SR AD RS - 2 EE 1S
BRF MBS TR HA LG A E s S O RERIA R & T 22019 &
10 # 4v £ < 2% € © (T3 38 % — F£ £ ARC Nuclear Canada 7 ARC-100 /| | -2 it & Jis B ek
TR F A o 13454 £ % 215 € (Canadian Nuclear Association, CNA)F 4 » 4c £ + B 3 eh e
K F BE 44 (CANDU) = dic 3¢ B~ B ~ ¥ ¥tk G5B ~ PHfr RS R 0 2
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LR R dare S U EA L S G e SERE gy D

PR AL AR

E AP e A £ AL DAL BTy 2P T Abacus Data 2019 £ 2 2 8 p 3
12pEET-FALAE g AP AT R PR PR RES B AR %5 2500 ¢
B et x4 PIRFAFPRZEF LIOF A BB L5 HT 8T%NL 4 uk TR
SR ARy S O Rl A «/%'”ffﬁﬁ‘ine e A E R P AR R T LET D
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KNOWLEDGE OF CARBON IMPACT OF
DIFFERENT ENERGY SOURCES

SOLAR

WIND

HYDRO

NUCLEAR

NATURAL GAS
COAL

LESS CARBON POLLUTION u SAME AS OIL MORE CARBON POLLUTION

DOES USING THESE ENERGY SOURCES CREATE MORE CARBON POLLUTION THAN OIL, ABOUT
THE SAME OR LESS ?

ABACUS LN
g

Bl 7~ %57 8 & R RALE e i L R AR R

7L %k https://abacusdata.ca/climate-change-worries-open-minds-to-modern-nuclear-technology/
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SUBSTITUTE NUCLEAR FOR HIGHER
EMITTING ENERGY SOURCES?

STRONG SUPPORT OPEN OPPOSE STRONG

NUCLEAR POWER PRODUCES VERY LITTLE CARBON EMISSIONS, SIMILAR TO SOLAR, WIND AND HYDROELECTRICITY.
NUCLEAR IS USED IN MANY PARTS OF THE WORLD AND PRODUCES 60% OF THE ELECTRICITY USED IN ONTARIO.
KNOWING THIS WOULD YOU SUPPORT, BE OPEN TO, OPPOSE USING NUCLEAR ENERGY TECHNOLOGIES IN
SITUATIONS WHERE THEY COULD REPLACE THE USE OF HIGHER EMITTING FUELS ?

ABACUS
—_—

B8~ 37 % $D Pl (5 B 2R R iR L AL R

7L %k https://abacusdata.ca/climate-change-worries-open-minds-to-modern-nuclear-technology/

REASONS TO SUPPORT A TEST OF SMALL MODULAR
REACTORS

GOOD WAY TO REDUCE i
CARBON EMISSIONS AND 49
FIGHT CLIMATE CHANGE -

CAN IMPROVE AIR QUALITY,
REDUCING POLLUTION AND
HEALTH PROBLEMS

CAN PROVIDE RELIABLE
HEAT AND POWER SOURCE 51

ADA DEVELOP
CENG&NEERING

52

VERY GOOD m GOOD ARGUMENT NOT THAT GOOD/BAD
ABACUS

B9~ X33 F £ 45 SMR ;248 i a2 o
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gk sl de £ % g3k 2 4 ((Friends of the Earth Canada) £ :24c £ <« A R, 247 3 = 7 Oracle
Poll Research ; »* 2020 # 1 * 2 P 2 12 P A4 27 1 - B 2RBNTED L - T4 g 1 B3k
k| 2HRiFE 7?1“4 g% TR k2 % (Friends of the Earth International, FOEI) =2 B » &
ERAVCHPERFESAGFERT FELIPFIRE2 REF ERENER - DEAH %G
2094 L 18k bende £ A BEFAPR L f 2L F A8 PP F AR L P
% =« v % (Ontario) » fE#7e3 #TE 4 (Saskatchewan)fr#77 i 34 = 4 (New Brunswick)# & SMR 3+
LB B A0k f BT KB 237 R4 YR 758 B A S RE R EECEAGR Y AP
BRFLFNL P ZEIHAFE ME X A s EARACE S oA G g Y & BRiTE
AP 270 AN IRt E 0 RO A AdE B S G SMR o T - g R
"FEAriRA A PR B RBAL Y AP E RN B R ?  AAREHT
6294 i ’*—*Ff o e FURPADE S g B 0 4o R 10 27T S :’Ui-ﬁi—’c ka7 0183 34 kP
H e h B end T0% 0 35 3 64 R X 37 u s 45 ofnid 65%:10 65 R b 3 H A G A enil
F49% B AR I 68% R P EHECHIAI A BT £ SMR T HaRas By 2
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"Do you think these governments are on
the right path or wrong path with respect
to energy production and dealing with
climate change?"

Unsure 7%

Wrong
Path 62%

Right Path
31%

B 10 ~ = 3% # ¥ SMR 4p B FOR IR AR R
7 44 %R https://foecanada.org/2020/01/new-poll- flnds canadians-do-not-trust-nuclear-energy-and-reactors/

T2 Frd ot R T AR 40T I Ontario has recently paid $237 million to shut down 758 renewable energy
projects, while Saskatchewan is refusing to allow any more homeowners to install solar panels. Recently, Ontario,
Saskatchewan and the New Brunswick Premiers announced support for a $27 billion plan to produce hundreds of uranium
fueled Small Modular Nuclear Reactors. ; § 5 #* 4 %% ¥ 4%
https://foecanada.org/wp-content/uploads/2020/01/FOE-Omnibus-Report_Jan13.pdf

79



https://foecanada.org/wp-content/uploads/2020/01/FOE-Omnibus-Report_Jan13.pdf

4. .

ﬂ

T

R ATFRE e £ A 2 P I EEW G THERF LD
PR R AR R Y o T 4u£«’ﬁf,ﬂ—#$‘.§§f%§/§éi W& SMRz 4 > @ Fik S
AL AIOMGE £ 3 F B SMR -4 e % - Abacus Data 5733 B B % AT R b s
WNTFHREFTHHHET S ARHYFE SMR 23 A FAE LA - ¥ - = 6 » Oracle Poll

Research #73 4 % % 45 4 %Lwﬁ%m’ﬁﬁiﬁﬂﬁﬁiﬂi%ﬁﬁﬂﬁﬁSMRﬁé§
FEREBHE > KA RN E AR O RN EFLS L P E 2w B M L FFE SMR 3

FOFRR G g SR AR R ENIES2EAY X P Fhw BT A § XTI F
S o FE Ay o AP EIRT S ARG FE SMR Flf R B0 0 e £ S R
FaEF R FCR v FRRAaREE o

80



(=) mEPR EHIFHE T &Y E LAY
1 Poiv g 4174

b ) - f;}_“* Tk PR RE e 3—‘:%‘ 4o B % R <+ i 4% % (International Atomic Energy
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(Nuclear Safety Directive, NSD) ~ z 4 % » %13, £ (Basic Safety Standards Directive, BSSD) % =
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Hard coal L?g&e Other fossil 2019

6.8% 3.6%

wind 13.4%
Gas
21.7%
Solar 4.2%
Biomass 6.2%
Hydro 10.8%

Nuclear
25.5%
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EU 28 electricity generation Figure 1-2
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EU 28 nuclear electricity generation Figure 4-8
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P R ¢ i ki % (Directorate-General for Energy)% 3= Kantar network # 34 7 & B » i
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QB1 What does EU energy policy mean to you? (MAX. 3 ANSWERS)
(% - EU)
SHIFTING FROM FOSSIL FUELS TO RENEWABLE NERGY a1

SOURCES TO COMBAT CLIMATE CHANGE

ERGY CONSUMP
HOMES OR P UF HA

CIENT
PRODUCTS

COMPETITIVE ENERGY PRICES FOR CONSUMERS

ONTRIBUTING TO ECONOM

NTH AND EMPLOYME Tiv
INVESTI I

TIVE TECHNOLOG

N N ~ N
N s = @

REINFORCING COOPERATION BETWEEN EU MEMBER STATES
ON ENERGY MATTERS

VELOPING COUNTRIES IN M(
ENERG AS AND ENSURING SECURE E!

NFRASTRUCTURE ACROSS
A WELL-FUNCTIONIN
INT

EU ENERGY M4

o

ENSURING NUCLEAR ENERGY IS SAFE AND SECURE

MINIMISING RISK OF ELECTRICITY BLACK-OUTS AND ENERGY
SHORTAGES IN EUROPE

i

m3
o

NOTHING (SPONTANEOUS

-
"

OTHER (SPONTANEOUS

ooNT know [

Base: All respondents (n=27,438)
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F L %k Special Eurobarometer Report 492: Europeans' attitudes on EU energy policy (Summary)
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QB1 What does EU energy policy mean to you? (MAX. 3 ANSWERS)
(% - THE MOST MENTIONED ANSWER BY COUNTRY)
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m Shifting from fossil fuels to renewable energy sources to combat climate change
W More competitive energy prices for consumers
Ensuring nuclear energy is safe and secure
W Decreasing energy consumption across the EU,

B 5 %3
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CY BG MT LT HU RO
Base: All respondents (n=27,438)
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i.e. insulating homes or purchasing energy-efficient products
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#L 3%k Special Eurobarometer Report 492: Europeans' attitudes on EU energy policy (Summary)
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QB3 To what extent do you agree or disagree with the following statements? In order to ensure access to secure energy, it is
EU)
TO ENSURE THAT NUCLEAR ENERGY IS SAFE AND SECURE [N THE EU _ - 30 I 6 I3 I
TO HAVE A WELL-CONNECTED ENERGY NETWORK ACROSS THE EU _ 53 - 36 I | I
TO HAVE MORE COOPERATION ON CYBERSECURITY IN THE FIELD OF _5 -36 I | .
ENERGY BETWEEN EU MEMBER STATES
TO REINFORCE EU COOPERATION ACROSS BORDERS AND SOLIDARITY
BETWEEN MEMBER STATES IN THE EVENT OF ENERGY CRISES
FOR THE EU TO MONITOR FOREIGN INVESTMENTS IN STRATEGIC ENERGY

INFRASTRUCTURE [N THE EU
FOR THE EU TO SPEAK WITH ONE VOICE WHEN NEGOTIATING WITH

EXTERNAL ENERGY SUPPLIERS
)

1
I - 1 |
Totally agree

I -0

8§ Bf
FOR THE EU TO DIVERSIFY ITS EXTERNAL ENERGY SUPPLIERS - -40 . I .11
Tend to agree
B 6. %

| 0
Tend to disagree Totally disagree Don't know
Base: All respondents (n=27,438)
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QB3.6 To what extent do you agree or disagree with the following statements? In order to ensure access to secure energy,
it is necessary...
To ensure that nuclear energy is safe and secure in the EU (%)
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QB4 To what extent do you agree or disagree with the following statements? [t should be the EU's responsibility to ...
(% - EU)

ENCOURAGE MORE INVESTMENT IN RENEWABLE ENERGY E.G. o B L L
WIND, SOLAR

ENCOURAGE MORE INVESTMENT IN ENERGY RESEARCH AND . - A B
INNOVATION

EMPOWER CITIES AND LOCAL COMMUNITIES TO MOVE 5 - I s I I 5
TOWARDS CLEAN ENFRGY

SUPPORT MEASURES TO INCREASE THE ENERGY _51 -3? I . I2 Il1
PERFORMANCE OF BUILDINGS

SUPPORT NON-EU COUNTRIES IN MOVING TO CLEANER _47 -37 .g I3 I4
ENERGY SYSTEMS

Totally agree Tend to agree Tend to disagree

Totally disagree Don't know
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QB4.2 To what extent do you agree or disagree with the following statements? It should be the EU's responsibility to ...
Encourage more investment in renewable energy e.g. wind, solar (%)
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Table 1: Beliefs in the reality, causes and impacts of climate change

CLIMATE

CLIMATE IS CHANGE AT CLIMATE
COUNTRY COUNTRY PROBABLY OR LEAST PARTLY CHANGE
CODE DEFINITELY CAUSED IMPACTS WILL
CHANGING (%) BY HUMAN BE BAD (%)
ACTIVITY (%)
Austria 92.5 91.8 74.0
Belgium BE 96.4 94.0 66.3
Czech Republic | CZ 88.9 89.5 68.0
Estonia EE 91.3 888 59.7
Finland FI 94.0 93.9 7.2
France FR 96.3 93.8 73.7
Germany DE 95.4 94.8 77.4
Hungary HU 91.4 92.7 77.0
Iceland IS 97.7 946 816
Ireland IE 96.1 91.1 63.2
Israel IL 86.3 85.4 58.1
ltaly i 94.8 936 69.0
Lithuania LT 88.7 82.7 73.7
Netherlands NL 96.2 918 61.6
MNorway NO 92.9 878 719
Poland PL 92.6 89.6 70.4
Portugal PT 97.0 936 81.1
Russia RU 82.2 83.8 61.8
Slovenia £l 96.5 93.0 71.4
Spain ES 95.8 95.7 87.9
Sweden SE 96.8 92.4 81.2
Switzerland CH 96.4 94.4 74.0
United Kingdom | GB 93.6 91.0 66.0

%ol £ E O F R RALR i (i B RS)
7R % ke https://www.europeansocialsurvey.org/docs/findings/ESS8_toplines_issue_9_climatechange.pdf
ESS 4 & 7 Hcig %#—‘ﬁ Capacid et L 4 5 R E 4R | ]’ﬁ 7 = 5t & T ’ﬁ i
BRI LS @7 91475 B FHRHIF Y boB 10 H7 o

Figure 5: Preferences to subsidise renewable energy in EU/EFTA countries

= Strongly in favour
Somewhat in favour
Neither in favour nor against
u Somewhat against
1 Strongly against
DK/refusal

42.4%

B 10. =3 F $0AT R 4 S Rehin AR R (B R )

R KA
https://www.europeansocialsurvey.org/docs/findings/ESS8_toplines_issue_9 climatechange.pdf

ESS*+ 2018 # 11 # 2% 7 ¥ - (e A LB A4 17984 > #5482 5 " Public Perceptions on
Climate Change and Energy in Europe and Russia: Evidence from Round 8 of the European Social
Survey | > i3I mitd 8w AR A BRIy c RHEA DL FHa S ;’%—"zw;‘g
PR R RIRIE T R AL R A AR T S T 5T 2 E R E W A2iE 80% A& T ok - 2t
FRER AR DR RIR IR R SR R AT &ﬁ@\“ﬂ%~%iﬁﬂ FRER 75
AQHE T X 5 et B o JkE et B R AR % ik 29% 0 4o 11 Fro7 o
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Figure 3. Concern over dependence on fossil fuels (%)
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Bl 11, %3 'fg FAT iR UE U B VR R AR edp B ’fﬁ = (1R B 75])

7L % R https://www.europeansocialsurvey.org/docs/findings/ESS8_pawcer_climate_change.pdf

ESSA &g A R X ERAZEF X £ 74 RhenipdF > 40k 2977 > Filla
Foac et S Bcg -2 78% 0 H =X 5 b v 72% K4 69%~ 2 Bac 45% > % 2R F 31% -~ i 19% -
weiR 13% 0 BEAR A A X %Eﬂ‘\ s PRI E R B eE I o R A PR R AR T4 KRk
FRLERAFIREFALAR > i:}?}iﬁi%ﬁ*ﬁ HFoom 48% > 7 15 35% 0 2w s 32% -
Bt H et W RAEIE Y AR R AIh L S FR ok RS I B FRo
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L FFRIF F - F AW 45% > 21w 5 38% -

Table 1. Percentage of citizens who think a large or very large amount of electricity in
their country should be generated from various energy source

Coal Gas Nuclear i Biomass

AT 7 16 5
BE 4 25 1
CH 2 20 9
CZ 11 24 48
DE 5 18 3
EE 7 16 9
ES 11 22 9
H 2 15 19
FR 5 27 16
GB 9 27 17
HU 22 31 35
IE 6 28 9
IL 25 65 28
1S 1 5 1
IT 9 33 12
LT 8 38 32
NL 2 8 6
NO 2 18 4
PL 28 45 23
PT 10 24 8
RU 28 50 38
SE 1 17 18
Ell 10 23 17
Full data 13 3il 19

% 2. i’*’?—‘ﬁ%“‘v?l e i iR KR enim 4 (% B/ RS])

74 &R https://www.europeansocialsurvey.org/docs/findings/ESS8_pawcer_climate_change.pdf
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#RF 56k 0 ¢ REZF 48 o £WIT 2020 £ 2 15#-6 F ¥ b A AT e (Vogtle 3&
Vogtle 4) 4v » 55 £ o 2 WP 33 %2019 & 2 4 809 TWh ehg it » g 87 4 #%
919.79% 3 & 2P F T E 3090 b -
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Nuclear Reactors in United States Of America

Operable Reactors Nuclear Share of Reactors Under
Generation Construction
97,154 MWe 19.7 % 2,234 MWe

B 2 ~ 2020 & £ B a0 # T st

7L kR - https://www.world-nuclear.org/country/default.aspx/United%20States%200f%20America

2018 & £ Wi w2 £ 5 4178 TWh» H @ < 22 5 1468 TWh (35% ) - % & 1146 TWh (27
%) - 5% 807 TWh (19% ) - -k+4 %% 292 TWh (7.4%) > R it 275 TWh (6.6% ) > = H it
67 TWh (1.6%) ° 2 F i 63 TWh 2 2 3 #fcH & £k 60 TWh £ 3.4% (£ WivhFg L
kh EIA)

2018 FE E L

6.6% 1.9 3-4%

7. \\‘

= R MRS -
KII1%E = EIHE = KA
w A~ HRER R Efi

B3 2018 # £ W#FETE &

7k % & https://www.world-nuclear.org/information-library/country-profiles/countries-t-z/usa-nuclear-power.aspx
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ktoe
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© Coal @ Naturalgas © Nuclear ® Hydro © Wind, solar,etc. © Biofuelsandwaste @ Qil

B 4-~1990~2019 & ¥ Wit AL ERE

7L kR https://www.iea.org/countries/united-states#data-browser

W3 o L E P g ?E/—‘Jm EWT 0% TR o v AT ERAE T F MR T
B ?ﬁ%i" (4218 709 ) ° % Wi AL F > 2021 # o8 F 7V ® 73 % % (Idaho National
Laboratory, INL) 2= = £ 31 g > % B T - % T B (the Next Generation Nuclear Plant,
NGNP) - % i* Z 8 % 4 3 F & B (High-temperature Gas-cooled Reactor, HTGR):tés-g & A
AATAIEF AR A RB P I AFEEL20BEA T - AE R LB A K e
it ¥ F & % (Small Modular Reactor, SMR) » i&f | 3l F BREEZ M AP F K E 7
Pt o TV PR X AIRAEARE D F B gh: | I B ;{A\j\,]} rAg
- B AR R P E - FREV AL GO0 FH LR LR B 5§ S RUeeh
TAE oSMRARR SV E AN A F BRERFL X2 <3P F REFLE
kiE R A kA > d SMR FI L M) 3 F RAF DR &Rk E R

B P ORPERSAPBESF S TP RRE 0 F
@%ﬁﬁﬁﬁ@$zgz4ﬁﬁmﬁﬁﬁ4o%%&Q”im#ﬁ
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3. PR ARARR
RHEEFRELL 027 Gallup)>t 2019 & 37 13 10 p#r send RIRB AN L% >
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SRR I LR T F g B & 49% 5 M9 4456 B9 2016 & A £ 44%4
57 AR (P AE I 2010 & B 5162% > 4ol 5 T o

Americans Evenly Split on Use of Nuclear Power

ongly oppose the use of nuciear

B 5-~1995 1 2019 # % )%—‘k}dr%“%* F T AR AR R

7oL % I https://news.gallup.com/poll/248048/years-three-mile-island-americans-split-nuclear-power.aspx
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PRI F RS 2P a4 02010 EF R M2 > PTOER LI ERA G 1
ZRERAP R Z X RFAEH S F RN RS AT FRAVIEERT LS g2 0F
702016 & L AT AT R R P s R e Kg o 5ok R(B5%) 2 4T S bl
s%%iﬁﬂﬂ%:u%#ﬁ%ﬁ%%ﬁ’$M%%i%ﬁ?:ww B 5tk 1 (39%) 5 14
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Americans' Views on Use of Nuclear Power, by Subgroup

Overall, do you s t oppose or strongly oppose the use of nuclear

n y as one of

Strongly/Somewhat favor Strongly/Somewhat oppose
% %
US. adults 49 49
Gender
Men e 42
‘Women 39 58
Education
College graduates 60 39
Some college 51 48
High school or less 37 59
Party ID
65 34
42 54
42 57

GALLUP, MARCH 1-10, 2018
16 ~ 5 3 BP0 P TE S R RO S SR L AR R
74 kiR https://news.gallup.com/poll/248048/years-three-mile-island-americans-split-nuclear-power.aspx

ﬁiﬁ VAP R REE X 2R 4T% R f e A% 2 49% R RS A F D o
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Americans' Views on the Safety of Nuclear Power Plants

Generally speaking. do you think nuclear power plants are safe or nat safe?

W %5Safe W % Not safe

58

2009 2010 20m 2012 2013 2014 2015 2016 2017 2018 2019

Naote: Asked of half-sample in 2009, 2012 and 2019; 2011 ques
you think nuclear power plants in the United States are safe or no

ing was "Generally speaking, do

GALLUP
W7 X PTRET X 2hp 2

7 % R https://news.gallup.com/poll/248048/years-three-mile-island-americans-split-nuclear-power.aspx

Fid i arih i FRAMNPTRLIL Db 2 o EF K e KT RE
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?i#——“ﬁ’ﬁv Zrant i 57% 0 3 ¢ H"‘?Eﬁ:ﬁﬂ'l,‘% 38% ; FMHILE L a5 59% o

i WA E A £ 7 ¢ < (Pew Research Center)*> 2019 # 10 * 151 13 p §% M1 R
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H e A RDEE AR - Hpsch e kp o S LT RF BT AR RORE ALK R


https://news.gallup.com/poll/248048/years-three-mile-island-americans-split-nuclear-power.aspx
https://news.gallup.com/poll/248048/years-three-mile-island-americans-split-nuclear-power.aspx

F%NEFF AT R A fTEAATRAE 5 62% el f 2

P ER A AR 2 € R ERE S oF 8 A

Most in U.S. prioritize renewables over fossil fuels, but
there are differences among Republicans

% of U.S. adults who say the more important priority for U.S. energy supply

should be ...
Developing Expanding
alternative energy fossil fuels
U.S. adults 7% 22%
—— |
Republican/lean Rep 62 37
wmong | Conserive [N #5
Rep/ Mederateyliberal 82 18
lean Rep S 8 o : )
'] Boomer and older 53 45
-t
witeris anourse: R 22

- -
ware =2

Note: Full response options were “Developing alternative sources, such as wind, solar and
hydrogen technology” and “Expanding exploration and production of oil, coal and natural
gas.” Respondents who did not give an answer are not shown,
Source: Survey conducted Oct. 1-13, 2019.

U.S. Public Views on Climate and Energy”

PEW RESEARCH CENTER

B 8 37 S8 B 5 %Al R 4o 1 B R eng i
T KR https://vwvw.pewresearch.orq/30|ence/2019/11/25/u s-public-views-on-climate-and-energy/
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FRABOER > TTRE TR LIV 05 49% FeixE pd kAT R L a0t b

82% >

» B3t

85% -+ &

et bl 5 14% 5 B Pt # R 0 A2 F et Bl E L 40%; MR E T 2 R R F 4EE

A EEF G| L 42% 0 F Pt b5 56% ; BSR4 BRA A Fautl g5 38% 0 K H et ) 4
60% ; B>t U% TR 0 A F L B L 35% 0 F St 5L 63% 0 4o 9 4T o

Most Americans favor expanding solar or wind power;
half or fewer support expanding fossil fuels

% of U.S. adults who say they ____expanding each energy source

u Oppose m Favor

More solar panel farms 8 _ 92
More wind turbine farms 14 _ 85
More nuclear power plants 49 _ 49

More offshore oil and gas drilling 56 _ 42

More hydraulic fracturing 60 _ 38
I -
Note: Respondents who did not give an answer are not shown.

Source: Survey conducted Oct. 1-13, 2019.
“U.S. Public Views on Climate and Energy"

PEW RESEARCH CENTER

More coal mining 63

B9~ 5 35 ¥R & i R it e

R KA https://vwvw.pewresearch.orq/science/2019/11/25/u -s-public-views-on-climate-and-energy/
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fok et Fitpls F 81%; MR 4 F T 0 f o R A K end 0 3 i 94% 0 BT Ry ok
Sk Bl T1%; MR F T 0 f o Rk A K end 0l b L 39% 0 T Rk fok it
BlF 63%; B0 E T R % RF HHE 0 o R\ LK A #5065 12% 0 B ks ok et
Fol ) 76%; Mok BRA  fd Rk A K A Ft b5 13% 0 % ks fok a0l b}
66% ; BT TRERAE 0 p oo R A K end 0 Bl 9% T RE ok hd L 6]F 66% 0 4r
B 10 #77 o

Conservative Republicans and liberal Democrats at
odds over expanding fossil fuels

% of U.S. adults who say they favor expanding each energy source

@ Conservative Republican @ Liberal Democrat
@ Mod/Ilib Republican Mod/cons Democrat
98
More solar panel farms 81e e lo
71 94
More wind turbine farms [ ] ooe
13 63
More nuclear power plants 39000 & o
12 v 76
More offshore drilling [ ] ® °
More hydraulic fracturing 1.”' ° 6¢
9 66
More coal mining L4 .
0 20 40 60 80 100

PEW RESEARCH CENTER

B 10 ~ % pcf M o 2 HONIRA L A R D
Tk % I https://www.pewresearch.org/science/2019/11/25/u-s- DUb|IC -views-on-climate-and-energy/
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(z) BHPa FHIFEHE L RY &R
1 frav g #4154
Bt BB G R E SR PO £ 2 & (Australian Radiation Protection and

Nuclear Safety Agency, ARPANSA) » 2745 141395 1998 & "R {1 L {1 i fohi & 22 %
(Australian Radiation Protection and Nuclear Safety Act 1998 ) #7i& = > B~ (X ;5 fh v X > &
(Nuclear Safety Bureau){r;® ~ 41 Iy 45 &+ ¢ 5 % (Australian Radiation Laboratory)' ARPANSA # %
A 3% (Department of Health) » ¥+ 1999 # 2 1 B 4538 17 - ARPANSA ¥ 4178 85 p i
it TR ZERDER SRR T A R Y & 2o URE A e B A X
ﬁ%ﬁﬁ%%@ON@NﬁAmﬁﬂﬁﬂ%
1 @5 e frBd g s » £ 2 ek Db s
R R T I R 7 EFR
FEGF AR 2~ 5 ok @ PEHLE &
FEWh "G AFfry 2 E
it I T B R A g
5 BAnLI AT e g A 4 e

WA RRER R ¢ 7 L 22T RFEHPERELEDE LR 0 ¢ £ R
&%ﬁ%ﬁﬁ%%iﬂmﬁ% 2755 PR MR B AP A 2 2 P ALY T
Frfem 28t B2 ik o 3F AL BB F ERE 0 T HWT 4p & (T g ¥ bk 2 fo(risk-informed)
g ]2 MR R SER T OE 2 o AR ER B ARSI RS o R dga frEik o
FERRAOE R EoEE 2 T A RS e “ FILER T SR B FE D

mﬂ’uWﬁﬁ%ﬁﬁg%@o&Pz:@wﬁ&p%’v*wwP%mﬁﬁ gk = ol

o o > w DN

pteb s 34995 1998 & TR IS R 22k 0 ARRIGHEREE X 2%
9% A ¢ (Radiation Health and Safety Advisory Council, RHSAC) - {5 &+t % % i ¢ (Radiation
Health Committee, RHC) % 2% > % H ¢ (Nuclear Safety Committee, NSC) % = B € & ;539 ¥
o ARPANSA il FE R L F 2 REFHA B - BHEREX 2FHL AR d

4 2

\4
\4

RETER AL R §HY - AR d 3 e g A %K (Representative of the

Chief Minister of the Northern Territory)$t & > @ 2 ¢ & £ F .« f 2 g% ¢ 417 A (Radiation

Control Officers) » # &= = R Ald tpM g §F Kdginiz s a A BL R ¢ AR pld
ARPANSA # {7 £ #riz d o B ¥ > 5ot % 2N RHL R 6 LEHEGHP EL P

i’?"’é?wiawEﬁi#i{@ﬁ%ﬁ%hﬁiﬁé%ﬁ%*’TtMM%EQ#T‘iﬁ
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WA REMF PRELFNFEILRL CBHEELA§LLERNIGHPE  Hxat fl

§ R TR EIREIRAE > A BTN L A WA AEH e T o SR RICHE 2 R g
LM ETRTEFFE UREAAMAREZRA TR R iR X 2L
R Pt 2 e FHIROS DR 2APM RN 2 R TR fods ML B PR R LT
Ek o T e M E 2RE S R A D T e T e

e Ap B B 'FPJ#?} 5> % > ARPANSA 3k 4 30 % — R e N F F B - 25 B 4o 48
B R FE L e o blde TP g H B L0 (Licensing and Assessment Manual) -
M E T BRI FramTm R et B A e i Ap e kit o SR R F R £ 45 0 Y g F
PB o~ HThl ~ B PRl ﬁ?fﬂq‘r}# % T4&Ep | (Inspection Manual)-im i it 7
ARPANSA % g e d iR S AMM O L EP frRh P > ZRRKRERNERF WL
(International Atomic Energy Agency, IAEA)& Firc i 2 2 friz & 242 45 - RApF 5 @
M&Rgr32 £ p | (Compliance and Enforcement Manual)f] % & # * R 4t b 'k A B0 47
= vE o
2. BRI

2019 @M PR F T E 95 265 TWhe ZHF e BFRACTF L E M E EEfrfaep
3R B b M) L Am b LA 2019 B T R 07990 H ¢ ¢ 2% R (56%) 0 % A F (21%)
Foti Q%) 3 £ 4wk d 21% 0 A ] E k4 8 F(5%) 0 b i (T%)1e % i (%) > 1993~2019
ERMDA L ARRACR] 2 7T o

2%

R R mRARA HARR =B

Bl1- 2019 & ;@M T 4 kv
7o kiR - https://www.energy.gov.au/data/electricity-generation
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m Black coal = Brown coal Natural gas Renewables m Other

Bl 2~ 1993~2019 & ;@ T 4 |t
7 kR ¢ https://www.energy.gov.au/data/electricity-generation

BA RGP R B - TR AR 0 2 3 1Rk o IRV A B & P e s (the
Australian Nuclear Science & Technology Organization, ANSTO ) #73 #i& § 20 MWt -k 3¢
kA 3 % F % % (The Open-pool Australian Lightwater, OPAL) » ;R 38 5 £ & — /it e384 {5 5%
e X >k (ARPANSA) M2 o BEREET LR AHR S "L FARiER
R E TR
WL 1986 & h( 4o B ERofik s (20 )iz ) o

()Y MR THELF T E e R Jmp 2
mT o FFEETEE B (1999 EHB RECA P SREIREE) 1 E (1988 & B
SEPE 2E) ¥ PR RN T AR Y - BARRR P d R e

FERUBKEF R EFAI o FIL PR REERE An A R T A - TR FEY
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LGB M A B PR hF R % T AT
YUE G 1 d Y 1983 & (PrE

Organization, CSIRO) £#;#:+ i s » #3 & ¢ .« (Australian Energy Market Operator, AEMO )
B EREBATEY 7 i (e AT o FRF R AED L IO AEKRLIFRET
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3
g

RS BT T 2P Rei= B3 (Roy Morgan)*t 2019 & 9 # 11 3 15 pigi7 1 - sgat =

-~

-

ACABIREL BN AET 2RI g2 L % 5 1006 - 18 3 64}%@%“4’2 AEE: 5 SRR

AT AFRMG R R SR T? | PR 3 2 B (51%) % ’v‘—*“?" L 4F 0 #2011 &
1=
EJ

BREIRE ST 16% 5 ek g il g o 7 HR(659) 4 4 et b B 0k 1E(38%) 5 ek
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Question 6:

“If the worries about carbon dioxide are a real problem. Many suggest that the cleanest energy source

Australia can use Is nuclear power. Do you support Australia developing nuclear power to reduce
Australia’s carbon dioxide emissions or not?”

All Australians Gender Age
June July Sep 11-15,
N 2019 Female Male | 18-24 25-34 3549 5064
% % % % % % % % %
Yes, develop nuclear power 36 35 51 38 65 52 51 47 55
No, don’t develop nuclear power 59 58 34 40 28 26 33 39 33
Can't say 5 7 15 22 7 2 16 14 12
TOTAL 100 100 100 100 100 100 100 100 100
Al City/Count States
Australians Ty

Sep 11-15, | Capital Country
2019 Cities  Areas | NSW VIC QLD WA SA TAS#

% % % % % % % % %
Yes, develop nuclear power 51 91 51 55 47 49 56 55 40
No, don't develop nuclear power 34 34 34 28 38 38 M4 27 55
Can't say 15 15 15 7 15 13 10 18 5
TOTAL 100 | 100 100 ‘ 100 100 100 100 100 100

#Sample sizes with fewer than 50 respondents should be treated with caution.

B3~ )«:—‘kﬁ% TR R s g;{;}%%xm—— e
TR %R http://www. roymorqan com/flndlnqs/8144 nuclear-power-in-australia- september 2019-201910070349

TR R B RGENBETEPT IR ENT 4 2 S HERF "‘*'FT’“‘" EaE 2 al
bl 45% 0 #2011 30 Al 2 119 9 {2(59%) L 45t b L £(319%) st 3K

chE gk ® kg 050 3 64 fRih 51 b F 0 iE 55% 0 4@l 4 ¥ToT o

Question 3:

‘Do you believe Australia should develop nuclear power plants to supply electricity to Australia?”

All Australians Gender Age
Sep Mar Sep IV |Female Male | 1824 2534 3549 5064
% % % % %o % % % %
Yes, develop nuclear plants 52 34 45 3 59 a7 413 41 55
No, don't develop nuclear plants 35 61 40 49 31 47 36 45 34
Can't say 13 5 15 20 10 16 21 14 11
TOTAL 100 100 100 100 100 100 100 100 100
Ausl":alllli ans City/Country States
Sep 11-15, | Capital Country
2019 Cities Areas NSW VIC QLD WA SA TAS#
% % % % % % % % %
Yes, dewvelop nuclear plants 45 44 47 51 43 42 46 46 14
No, don't develop nuclear plants 40 42 36 34 45 44 35 30 81
Can't say 15 14 17 15 12 14 19 24 5
TOTAL 100 100 100 100 100 100 100 100 100

#Sample sizes with fewer than 50 respondents should be treated with caution.

Bl 4= ’*'ﬁ?‘]"t\/ﬁ/”ﬁ BT RMYERET m'ﬁiz
7k % & http://www.roymorgan.com/findings/8144-nuclear-power-in-australia-september-2019-201910070349
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Question 4:

“If Australia were to develop nuclear power plants, would you agree fo a nuclear power plant being builf in your
area, would you feel anxious about if but not oppose i, or oppose a nuclear power plant being built in your area?”

All Australians Gender Age
S Mar oD e’ |Female Male | 182 2534 3549 50.84
% % % % % % % % %
Would agree to it being built inmy area 20 12 19 8 29 17 17 19 21
Anxious, but would not opposeit 24 13 23 20 26 26 26 19 23
TOTAL Would not oppose it __ 44 25 42 28 55 43 43 38 44
Would oppose it being built inmy area 56 75 58 72 45 58 57 62 56
TOTAL 100 100 100 100 100 100 100 100 100
Auslr;llians City/Country States
Sep 11-15, | Capital Country
2019 Cities Areas NSW VIC QLD WA SA TAS#
% % % % % % % % %
Would agree to it being built in my area 19 17 2 21 7 16 16 20 10
Anxious, but would not oppose it 23 23 22 24 21 21 26 35 4
TOTAL Would not oppose it 42 40 44 45 38 37 42 55 14
Would oppose it being built in my area 58 60 56 55 62 63 58 45 86
TOTAL 100 100 100 100 100 100 100 100 100

#Sample sizes with fewer than 50 respondents should be treated with caution.
=2 :JZ-L o~ SRS R SR IS o2 ok
Bl 5~ X E ¥ T E]-E/ﬁ‘ :Lﬁ—'ii“mp/z

R KA
http://www.roymorgan.com/findings/8144-nuclear-power-in-australia-september-2019-201910070349

Mot DRWLF AT AFHIEE ARERTRY SRR G 41%mx*%‘wf%
TAT WA AR AN G L 41% 0 R AR R LA 'rn,ri.q,-»ﬁ 18% 1%
EiEw s o 2011 & 32 FpE 25 12% 5 4o 6 F1F o

Question 2:
“Should Australia export Uranium to other countries for their Nuclear Power needs?”

All Australians Gender Age
M SePgi |Female Male | 1824 2534 3549 5064
% % % % % % % %
Yes, export uranium 44 41 22 61 35 42 39 47
No, don'texport 50 41 52 30 38 39 44 11
Can't say 6 18 26 9 27 19 17 12
TOTAL 100 100 100 100 100 100 100 100
A Al City/Country States
ustralians
Sep 11-15, | Capital Country
2019 Cities ~ Areas |NSW VIC QLD WA SA TAs#
% % % % % % % % %
Yes, export uranium 1 40 45 42 37 40 49 47 29
No, don't export uranium 4 42 39 42 45 4 31 26 61
Can't say 18 18 16 16 18 16 20 27 10
TOTAL 100 100 100 100 100 100 100 100 100

#Sample sizes with fewer than 50 respondents should be treated with caution.
BI6 S5 4 4@MNe Bl d 8 MFEPTRY ihq
R KA
http://www.roymorgan.com/findings/8144-nuclear-power-in-australia-september-2019-201910070349

H=EH Ry a2~ 1 &2 1 #7(The Australia Institute)# # 2020 & & § i B 738 %
(Climate of the Nation 2020) » H rz TRy 3 Bt § iz B E i hag 2 | 5 23 0 * 2020

FT712 142 2pF% 178123

8 1,098 % 18 it b B 4 5 KAt & 80 31 P
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http://www.roymorgan.com/findings/8144-nuclear-power-in-australia-september-2019-201910070349
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# 2

Which is closest to your opinion?
s} think that climate change is oceurring”
‘"] do not think that climate change is occurring™

"1 am unsure/don't know whether climate chonge is

occuring” 79%
7% 76% 7%
70% 70%, %
66
64%
19%
I 17% A% 15%
i ] 13% 12% 12%
15% —
13% 3% "
2% - 1% o "<Australia
Institute
e i ot
2012 2013 2014 2015 2016 2017 2018 2019 2020 > dmate 3 nergy.

M7 L3 FH0f s a1 0
7R % ke https://www.tai.org.au/content/climate-nation-climate-change-concern-hits-82

"Australia . .
Institute Climate Action
m W Agree Neither agree nor disagree Disagree Don't know/none
2020 71% 18% %
Australia should be a £ o
world leader in finding
solutions to climate
change
2019 62% 21% 12% 5%
creates opportunities in
clean energy (e.g. solar,
wind, geothermal) - for
new jobs and investment 2019 71% 16% 7% 5%
200 1% s2% £
Australia should not act
on climate change until
ather major emitters like
US and China do so
2019 25% 16% 54% 5%
- ax =
Australia should wait for
other countries before we
strengthen our emissions
reduction targets
. “ 2019 24% 18% 54% 5%

B 8 - i {7 & chAp B g 2
7k % & https://www.tai.org.au/content/climate-nation-climate-change-concern-hits-82

S kA

3 B F R RE RS 5 $0E 3 e
5P nd BTk B it & T9% 0 B A & 62% 5 k4 b 39%

A 19% > 3= & ¢ 16% > 205
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TAELE 2.1: PREFERRED ENERGY SOURCES WHICH RANKED IN
RESPONDENTS' TOP 3 PREFERENCES*

Solar 76% 79%
Wind 58% 62%
Hydro 39% 39%
Power Storage 29% 29%
Tidal/Wave 21% 22%
Nuclear 22% 21%
Gas 20% 19%
Geothermal 17% 16%
Coal 18% 14%
* exdudes 6% who did not answer

B9~ %??'%z TdF i h KR 3 L7 4
7 % R https://www.tai.org.au/content/climate-nation-climate-change-concern-hits-82

APt A B AR F TR DR TR P D SRR RY
g BEREET G R2%E T YRR 31%E TR A 0 AoBl 10 41F o

Australia’s Current Coal Fired Generation Will Need to be Closed
and Replaced with Clean Alternatives

mStrongly agree u Agree Neither agree or disagree
Disagree m Strongly disagree Don't know/none
NSW 18% 9% 6%

vic 17%
QoLp 17% 10% 129 4%
20% 6% B 5%

SA 34% 27% 18%
meAustralia
Total 17% 7% 7% K2
ot BN s Institute
= (limate & Energy.

B10 -~ 4 TR R g T REMF > 2 RERRE S hp 2
74 kR https://www.tai.org.au/content/climate-nation-climate-change-concern-hits-82

Foob o RPpH B A o7 JWS Research M F S gt adTR iR BRI HLERE
(Minerals Council of Australia, MCA)Z 32372 #2019 # 10 * @ &7 - A3 - A 4% %
FRIEZHBEFE APERBA 02 1500 BN A HTED L o EH AT 0§ 40%0A K
;ﬁﬂfﬁmm#*P.’f$%%ﬁ%&iﬁﬁ%%?ﬁﬁ:ﬁﬁ%%ﬁ&ﬁ’jM%ﬁ%
Boit 3 o B PR RRI R Y P R MRS PR £ Lt bl G 33%: L

LEEE LA ;SN A T S p LA I 29%’§f*?ﬁ%’“,4ff’iﬁiif§€%?f" R 19 A T S |
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2 26%; FRPFEEPRDORETFFE  ABEPR S HEL D A% BRI F B
%mﬁﬂkxﬁﬁM’mﬁﬁ£{?ﬁ%ﬂ%ﬁﬁ¥£%’%ﬁiﬁﬁwwmgﬂi%%om

PR
4, = @%

Ao BATR M R L PO RIS A 0 R A et B R R iR
MREARABFRE R 5 R AL P L RN A RSO P A LA AN

VAR LT A TARR R o HH 2019 # Q1 P AV WAr s A ki b AR B IRM T
VRGO P EASF RPN G AN 5 o T Aot 2011 # 7 0 (i b ¥ s
LEIA)IR AR AP FEF R P A R D IFRDS 10% 0 F TS L
gt 7b s IWS Research *+ 2019 & 10 7 # # P g% kg > § 4 ¥t E A %ﬁy’lf"ﬂ’w
LB PP A S PR AR Y Pl D F R P EARA R A
;ﬁﬁﬁmwwi@—ﬁﬁﬂiﬁsﬁﬁwwi#%iﬁ’&&@ﬁQﬁistm%mm*
PEBFOH AN EPRHE DG RFL A AR LA FEF AR T - 2
RBFERAPLF TP 602020 ERNAD AL S 0 A FURF 3% il RE &R
PR P E R RR IR o LR b5 21% 0 L FBRR R Aot B s i s oK

=1

4 FEIW > T L ;ﬁ;,;;%—fgm,b BY oo X ABP AL EARSF 2B o F
F5 RN PR R PR T e AT e LA RAT - e MR
CRRP R G R M I L TR - AT -

14”1" %k ¢ https://www.jwsresearch.com/2019/12/04/support-grows-for-nuclear-energy/
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E

F R 2 7 i ORI R 0 PR RGE S 9 AR R R AR a2 A
ATA PR R R e O A G ARAL S R R PR BRI TP AL
R g AP R B R R B AR BN RSN A E T R
ERFenRF R AHN A2 BT FE S e A ARRBRPN R PEFREL LA

FREBPRBEREEPAE L B R PREFR R T 2 AP EARE
WAL AR R et HAEE 0 fw A Kok T2 AN 108 3 111 & L pH B Kk ER
IERSHRT ALY BHERN > S ABEREL R L PREE

ARGERFEL 2 TR RSS2 B3k g BrEemh » AR EEPE L REHROE

PRE B SRARRALR Sk ot o MR @PI‘%’VﬁM’W1A%iﬁ¢“WW%Ga$
Wk R R ;bgig%«a\4@w7&ﬁg;,l‘,i%ﬁg\4J ‘(E, 4R B "i"'ﬂ%}?&’*

PR 2 TAEGA e G e o £ AR TR TSR E TRES TR
FTEFfHE T 348 Tz TagEpr 2 T2EMAR L& 40 728
BT EHE AR LT s M R e S UEN S AN BASRRIA L > L n
Bl pdi » AR TR g M AR < 2T 2 MAEHTE 2 0 LR REERL 2 § L RE
FORT o RHERP AR B LA

= RRARR

B "% R+ i &% (International Atomic Energy Agency, IAEA)T & & ## &3 4c i & iv Jo * 2
R FERA AN TR R 4 B AT S R R AT E P ﬁ,r,#ﬁ%ﬁd g B R g o
%igéﬁiiifriﬁ}% IAEA ® rig ik & R E 400 L5 R AR ATE - 54 IAEA

PR 5 R BB 4 (IAEA, 2018) - 1345 IAEA & 2020 # 9 * di4eh T Nuclear
Technology Review — 2020 |, 7 4r» H ¥R 3 i Ax 4 e * P 414 5 Tdeafrpb £, ~ M1y

R 2 kbl e & fofg St | SRAE(IAEA, 2020) - § B THrafof ¥, > & 2050 & §

;;f_ —‘J—%ﬂ a:)' ' LLH*}[ﬁfé)\l)\m}?‘l%"liji%%t 18%’,/ $§‘)\ %ﬁ%%%i{{*ﬁ%%ﬁ,
#7544 % s (vector-borne diseases) » B2 A B AU PpE L A F fofdHE L o { el
THAGFY o s FA A D B SN {oB 2 T (IAEA, 2020) - IAEA & * RS

P B3 TP LIELATFE LS KA VB R R AR AT R

-

X 4R 4 ¥ (# 45 £ B £ ¥R (nuclear magnetic resonance, NMR) - & 3 "8 & £ & (electron
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paramagnetic resonance)(z* & + p *& % =¥ (electron spin resonance spectroscopy)))f- # ## 4 47 %

<)

A A FEHLL s g o

-

IR T A Y, B

BT AHRERE 6 0 BT L § CH)feR-13(CC) R e i T BRI 1A 2R
M 5B p e A F”%ymd“ﬂ’ﬁfﬁﬁ“i”7F”“WW:%% SR v L e P
e R R hRlE R B b R B %? WEARARBR L (P R )R A
o TGk 2k el age) > B AV AR i Y AR ArRe e B f
v 2k % (indispensable amino acids, IAAS) 5 7 #* 3022 pliE Fev B2 7 0 IAAS et > 3538
PAFEIIIRT & B 8 5t B £ 2 5 (FAO) & IAEA 2 35 hCRP(JE47 #44c & @ Joii e 4+ 4] »
Fo)& RN e

B Pocsti e =& fofg SHHAT ) 2 G 0 d SN E § 2 2 R R GRS T
TR BARSPREBENEDR S 2 g R g 5 > i RE R T 2 2R 6 AR
Fordo DML TR S RAT P N REORE S AR Y A B atav iy

f?m AN R ﬁ_h‘f}:ﬂ? REAr R S BALL A T % | EehE B ORI o I 5B
T #3103t ‘*?ﬁ’fr#ﬁf Mo AR S R hied AT o s R

CAREE /%'1‘—'35'5? FMAABFEITEDE IR F S D AR AR EARELET
BLAWCE o R ¥ stk - B EOIEA RS FA I - AT %S | HE T L
A DCEREL P ACTE B A D KA B HRR DG ot e §F RHRKA L - vt
L F AR )’j‘ﬁafga."l BAHNFIRPHEP R L v la- N A 0 @ R EEE TR
ATA SRR E RS 4 o Fgt o I F RSP T R R P 2 - T ART m?f/,%’é(ﬂ%] 2-1) o pmv
<+ 4 J& /5 % (boron neutron capture therapy, BNCT) &_i5 &4 3o jir f [ 3 b4 I 2% {odg ST ) A7
By - £ R > Bl 2-2977 & WA B L AHASBNCT 7 e B9 Aom B AL
#IEE § T REFMeV)I 30MeV i £ = [0 T 395+ 4 T ik (beam current) 8 ® % 33 1) B
LEEXR T EEAFRAE > (L) Be) FIBF AL R F o mEY FRRET
(CollimaIE)‘~f‘-‘%1‘fi'*51%§f'l,€.~*¢wﬁ?vf§ it THAfe R g, TAMRE 2 TReER

FAcR ST R 2 RAMEGT IR R R B B T A, T e, TR
Fg T S 2 T F R | 2418554 IAEA(2019) - Sandia National Laboratories
Karlsruher Institute of Technology ~ SpaceX Company 2 - # ¢ + £ 5 £ ¢ o
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Raw matenals derived from oil
Plastic production f ]
Product manufacturing -

Consumer products

Mechanical
Recycling

Polymer
Waste

Mismanaged

-~

https:/fwww.wbcsd.org/Programs/Circ
ular-Economy/The-Alliance-to-End-
Plastic-Waste

sty ¥ hitps://www. thisisplastics.com/recycling
http:/fjerrybottie. com/the-surprising- -101-energy-recovery-technologies/
scale-of-plastic-bottle-pollution/
Source: IAEA (2020)

Scanner
Magnet

Treatment Bed

Cyclotron
(Proton Beam ,
30 MeV, 1ImA) |
1

Collimator

Moderator

Source: IAEA (2020)

B 2-2 124cid B 5 A A BNCT % ]
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P o SR AR LT RS 1 EFE L L BRARENE PR

FPEAER > P A4 T VEP TR E AR TN F S BRI F
Ho BFRGEe? F R FHEFHE G EHI)ETS GG ARG 4 1R o AR FERIE

fr RGP HEFEF ARG A& PP LB B EF EF LB R AP
B FAF AHNR I (RARKE X EDR R g A A @) E L LR P AR

Q*NUESgﬁﬁﬁﬁg¥m$m%ﬁ$§m9ﬁi’mﬂyﬂﬁﬁiﬁﬁiiﬁ@Wﬁ
BHASHET 1 E FHEFRRE EY PAET L0 5% 1 R 26%  FEEF

T 17%~ B ¥3% > P 1 ER* ¢ > N X EMI Az HARAZFAF KRG CHFEF
R E - AFFEFRARY o UPEREE L R EA S RRRRIEE 1Tk B &
(positron emission tomography, PET)t & ; e £458 ¢ P32 Ao §FERE BT H
£of P OREHET 6 E L LR T RIATAR ] ¢ R AR R
% 4o 2-3 #7T e

. e
//éﬁwlﬁﬂ //»—4\\ o R A

§ B ] o e e 23
FUBNS(PTHR) £ 4838 3
, AR e PEM SR Xk B B ##45(CT) Jra By bt B2 0G
il B b X4 4 5 36 ( 245 F)
fade T o Bk Biman | BERIROMRD Ho T 4t 4078
PR T s £ @R ‘
R, N erks FRPRABRE | Fab TR
P ’ EETF
15 o Bk i AR P iEF 7 g 4 44(PET) B ¥ F 48 Ak (BNCT)
5k AR 44 B BT SRR " ,
2 i E & #(RI
o Fo A wmy sonp | BTRAHRC | RARDIR AT BRED
ERfAEOLBHER| A2mkms lio i FRBXE g @inein G ath | FFRAX BB
HLAh 3 oA 0h B A8 2 R § 2 4 (PIXE)) % 8,4 % (Bystander
o P effect LA% JE e B3R
i;?;%ég& B 3 PR Non-targeted effect)
E&MFE ;
R4 ARl% \\}k 4///
(;'-ﬁ:;‘J(:}%ﬁég,jiiﬁq’ TR EHETEM R N
S H IR B K E T 71 8 kg AL e LR
4 i & F & HEEL)H o9 47 IS = L P
t>>h%ﬁm%\$@&&4 _{// B 0 AkastEn i/ )

CT: computed tomography, MRI: magnetic resonance imaging, PET: positron emission tomography,
BNCT: boron neutron capture therapy
T KR C ke gT(2017) 0 AR BeRE

Bl 2-3 p Ao 5 ¢ TRz R it A B 2 HiT
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EE-fPE P AP RF S LR ¢ 52017 #F 002015 2 TR G E P Ayt
2B AR B A2 RS U R A SR B e FE LR 2 F
B 2 FLEM S FHA G RARASL N AW - B AR RIOR 24 1
AR 1 E F 51% F ok 44% B ¥ 5% £ AT R F RS E A B2 RAAT S04 43,700
P <X 11,580 AT o % (12 2015 # =K 0265358 ) 1 AR RER hA £ 7 X Ea((S
TEEF 25 A L) FH s FRRSLA e TRE A PR 2005 £ 2 B 0 1 Kk
PEEEMA PR A AR A FREY RIFIMFLEE R LA 2 AP SR £
&AL &g 4% .

BEE-EEFA e
W2 19,6000 | o0 #E © 3.900(%H  THAM

BrFasaRE o 14005y BOHSERE ¢ 1,400(8H : i AT,
3 . BHTRIXGEE 192,300 f&H
% A AR 200(8H && < . B

PET CTHAk 383010 e )

EUCEEE 1560, 1002 L EN LU I I >35> 200EM ?ﬁ{%g’%
i > gt -
> RZRNE
| > ATHSE - AT ¥
TBREFIA
AR 2,008 .

5% 1.800{&H

> e
TR - FEeE x:

A1 EfIE

7z 7 ——

Lt FOTNIANTIEILED
< BUREESHT & BT 1.10068H
=

AR EENROETIERE 4
PR KR NRF RS A LR ¢ (2017)
Bl 2-4 P & 2015 & B 3 i HAEs 2 B* 2 B B 6

ARG ARTURHEE R B OER RV EREFRARE LR 5B 35S
Reg o B MT iy Egfad ke T B LR §frIE M E 2012 & 60 &2 0
BN sl R R RRLR > o BT APM R LR P R R B R RIORA- K
ol R R et e SRR I F F s 24 B 1) e faE = ¢ OECD/NEA
RAl > & awE Y FENFRAEME c FHBRRFEG e BRMEG PR I BEFERBRR D
Mo0-99/Tc-99m % 2 & J& ~ 72 - M0-99/Tc-99m chik 3Rk A dv 7 (% B ptipde L& ~ 23 R ERS

FE AN s 0 LR 2 2 sbh e A i h ) % & (EV, 2017a) -
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BB (EU, 20170)R] i@ * AR & p e R WA s Aeh kiR J e EE R e TRT
#¥# i& (multi-collector inductively-coupled-plasma mass spectrometer, MC-ICP-MS) & * 1& ¥ _Ir =%
BRPIEBER  RPE RS AFLHITEE T L EHRE T F o 3T ¥ 20 3u e R
BT A B F 7 B BiE A o ISOTRACE(E B El 4 175 % R ¥ hid 4 4 7 Bidhl)3>
FRFPBIRCFVFIREPE TSI 2 ST OALFEB R P DA HEN L &R
o R R A A de Rt F AR Sl B TR N S (SRR A R
2B T BRI FERAA AT RFED I BB ROUEREY SRR T A7 FausH 2 F U E
—EPEARRER ARHERET AR T F BEEIEET R TFEPN BEFORR
PRl b =
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=R ERRAE POET R A AT

5 FUEEAR R i R R T RS R RR S L AREA E RS2 B S Bk A

Frpse BB B A G AR BB RGN PHBAEFL  BERRPHLE - R §4350
Xﬂﬁﬁﬁﬂﬁﬁis@Hf% EARE AR R R ALY B TR SRR
RAEAESAA R FE e MG ARBRBRPD R G PARE B2 2 ko

FREFRAMLOL T EPR AN AR T AL TREE 4 TETR
HHRE w%@*%ﬁjﬁrﬁi;%-iﬁérr%%ﬁ%ijﬁﬂ%%‘%ﬁ%%m%
AEERFEI T FRARI ST TR FTRERE | X
FEFTRBE AN o T AT AR R E R E SR TR fH ) EARATE PR AR L R
AT 0 TR A RARER PR T AL A A A ETE W mecy > FAEA EAIRT
B FREAR G A AR AE BRERTTIE Y 0 i@ RRERE g a2

W B AEFELRREAES O BB ERR T A PEOTNL o L PR SRR
o BE AR REHET > FEFIERG EHY

I,

31 R
311 ¥

#3197 5 T Fll ) AR L JNFERIE P 2 PR o d RPN AR E R 2 b
Fyoawgl o Afi- Ll %@m%%%@%$%% FRBLEAREG > 2 d NP
TESNINR 0 R R BT E RS L B SN R ES o d N ELRERL S F5S
%%%%ﬂ%ﬁ%?ﬁ’ﬂﬁﬁ&ﬁﬁ’ﬂﬂ%&%%%%%%ﬁ%#k4ﬁy’%wﬁkﬁ
Bpdhl o Tobo F AT A FR R BR e G R EET . N ALR T
R G A E (dosimetry)eng Fo R E L EWEEY NERE Y RN B R E R R U

}?a.ﬁ.fﬁ]%éa‘itfi#p&??;m e B Y TRk 2R rﬂl% B g4 o
FIE R s - - X 2EPFRITE R 0 TR PEARRE o P R LR
EoRRBINE LB ITOPET L ﬁ&ﬁ¢ﬁ%ﬁﬁ%ﬂﬁaﬁﬁgﬁmmMmMMMm)
SH o RGP ARSI B o o R E R TS E R P

1+ 7
LRETRPD BE I RFIAAFY PR F D St d BREEE AR EH B

B 2019 & 4 4% SE AT AL R e F 2R R AT R F R L H o Fh e I R R PR S R
(Magnetic Resonance Imaging, MRI) (£ #* % 4, > 2019) -
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%31 ¥

AT 2 R R R R

wE g R .
4 § P e g p FEER
1. Bp e A TART R L AR
BEgBE o
2. BETE LR o R TS drE
m] 7;{},1. &%Aj*ﬂ FAgE r'/%‘ FLAZ SR bd TF’ 7
4r : Dolacga *+# it 1% 8 PREREN ) SA B 5 Tasin g %
F -~ Ga-68 Fimk 4 A/ PR e
Z4 R M L 3. Ga68 k=% 2 A/% 4 BAKH HF R
e L H R R BRE SO HEFPFFIREERATEL o
w FAPI £ 3y O | 4, Fp T H3 0 7 Léﬁ’s}ﬁfg%’/%ﬁ"ﬁ
Alpha-synuclein® e P F LU e F A S IAD B W
O ebfisf Efms Fle L g2 v F Rz prg kiEsg
be i LU-177 B - fRie "
) =4 P 3 2= ¥ (3)
BErPQ Ik L LB ERY
Pend £ 44 s o
1 AP Ee &2 4phl o $Rp A
K2HAE-QWEZ2PEE FReE & kA
® 144 3 BT T
SR A HE L 2. Al Bt daee * % z= 2 % £ (dosimetry)
¢ B g & , A F sk A BB ¢ 33 33 2
. R 1‘ BY A P #ﬁwg /r)i% 7F
® B PR S
DAk B IE o 1 B D R
Il s e SRR SR SR R A
M EN o P WY AR YH O E
P o
"Al i * P F E R AIRTR Apgrt Al
" ¢ BT EPFFES A T ATRAR R L P PR L
AT o
l%‘ B o

3 (1) FAPI: Fibroblast activation protein inhibitor (gé« R fmre 5 1Y Fev Frd]A)
(2) Alpha-synuclein : o- % ff 1% 39 (PaA! 5330 g B2 A)
(3) dxpa Tt EREFA MY B ZEY EF U bk B LK
TR o B TR BRI €T B EE o
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R4k p AP RARF 4 4R Q017 g - #2015 & R+ v 3t F o Bt v HORAEH
19 p =~ Fup A& 2015 #3 ~ & D 23T P & & (Statistics of Japan, 2020) - % FeAp M A
F(FES2 FRRE)ZRAEY D58V p A(NATLH 15 v R) o b5t 35%  # ¢ B if

L ¥r(7 7 #4) PET 2 T *a %7k B #(computed tomography, CT)* ** R te & 2 # ik & & F B
*SARIT 8 F -

d AL kg AHEDEE 0K TR R #Bﬁ%mf"g@uﬁa&;}w/k E2HEE2pAEE
BARBALPE 0> » o £+ Mordor Intelligence 2 BCCresearch % "2 4F £ & 47 2. 3c b4 e
27 LR A RA E T w 45 (4o 3-1) (Mordor Intelligence (2019), BCC Research (2019)) »
He Zur* 2> g 7 H k3 %k 4 &R(single photo emission computed tomography, SPECT)Fr
PET #7% #5fe2 =% > SPECT i * arcsf 2 ¥ % o =% § 3 & < 7 > PET & * crcbfid
FrF FER Tz ABAKRPXEGERE Y BB Aok T RS G 0 a T (emitters)) s F 4

BB K ES D SRR AT 2B B o fe KPR 2 2023 £ PET @ * 2
W h EFH 2 SRR 2018 £018 3 23 B2 B A R enEL L JNAE 2 B

Tt e
RS £ 3 REIER . .
(2018=1) 2B 3R (SPECT) o018o1) =5 B 332 (PET)
- m A RI5E by MI 3.0 l\ﬁﬁ%z%z by MI
> ﬁm;;ﬁ by h 25 « pE 58 by BCCresearch
- W A58 by BCCresearc ]
20 - ‘ > | )
15 - . - . .
10 - o
05 -
05
00 - & & . . & .

Tc-99m T1-201 Others(l-123.Ga-67) F18 Rb-82 Others(Ga-68, C-11)
SIEH S 3 1 8.3 . .

%iiz) ARMAR(AlIpha e:n‘ltterb) " 3{3013:1) e AiE (Beta emitter)

- « p 158 by BCCresearch . u R ER by M
25 25 FYEIEM by BCCresearch
2.0 20
15 15 -
1.0 - 1.0
05 - 0.5
00 | 0.0 .

Ra-223 Ac-225 1-131 Lu-177 Others

744 &R : Mordor Intelligence (2019) and BCC Research (2019) » ##= 7 4& 5 2 § % -
Bl 3-1 23k er2 ol *p2 kg d R

PRORFRHEAEF R 2 A0 i By 2RAREARAIT T 5P & JRIA
(2018)¢t =& 2 % 2 4 BRAFLE R DR 22 FER 3w FIFLARL £ o



s £ 4B F l—g » p A 2007 # SPECT s & =c#icd 7 =+ » v PET ¥ & 2 8RB £
Poig 10 E#F AL 078 >3 2017 #4374 S E4RPETHh % » Flt PET # * ehle =% @
BAE LA e o TG Ry 0 P ARSI R F N R R 0T Tk
SR TR PR ek FAHBES G 3 RURIA, 2018) o @ 2L H AL =
FoORIFONIGR TR RS T ORIUR S L 0 L8 2 BT ARG < R YL
Bt A 0 3 A (RIA 2020) 0 3 & R FIV A AU 2 P A T HREY - &
B F P
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FEREMTAFEAE - FHMETSF 3 B2 HS 21 2023 & 08 BH ] 4o Bl 3-3 o7
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I RE B E4)

Il RT ﬁ;;uav L BHF AT fofE s > Ra @F L LA S HITHIR EF THE P B
FAfFRiET s A G T A AFL AR
Source: MarketsandMarkets (2018b)
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FURSRRIT & I REFFMFYRCREPFEFIT AR CF O LFER PFESL
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Aomori Prefecture

National Cancer Center = = okkaido
(Solid Li target) ( p-Be) g

Edogawa Hospital
(Under construction)
(Solid Li target )

South Tohoku Hospital
( Be target)

Y] MLF/J-PARC
Kyoto-U KUANS (p-Be) :

KURNS-LINAC ( e-x, x- RIKEN RANS
; ( p-Be)

i-BNCT Multi-purpose

Osaka Medical College [~} *
(commissioning)

( Be target )

( Be target ) B SHI-ATEX Nagoya-U Multi-purpose
o Ve (Li target)

\Es A Osaka-U RCNP

BNCT: 7

- Neutron Imaging, Scattering, etc.: 10

Source: Yoshiaki Klyanag|(2019)
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HUNS(35MeV, 34pA) Aomori Prefecture
~103-10%n/s/cm? Quantum Science
Cold and thermal neutrons ?Center(20MeV, 50uA)
6.1x10°n/s/cm?
Thermal neutron

J-PARC

(3GV, 333uA)

RADEN: Cold neutron
~108%n/s/cm?

RANS(7MeV, 100uA)
~fewX10%n/s/cm?
Thermal neutron

KUANS (3.5MeV, 100pA)
1.2x103n/s/cm?
Thermal neutron’s

JRR-3 (Reactor)
TNRF: ~108n/s/cm?
Thermal neutron

CNRF: ~107n/s/cm?
UR (Reactor): Thermal Cold neutron

SHI-ATEX E2: ~3.2x105n/s/cm2@5Mw
| (18MeV, 20uA) B4: ~5x107n/s/cmZ@5MW
~2x10°n/s/cm?
KURRI LINAC: Thermal
| Therisl fsidron 2.3x10%n/s/cm2@100uA

Source: Yoshiaki Kiyanagi(2019)
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Source: Industry ARC (2020)
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