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Estimating the cost of power
generation in 2030 in Japan

(JPYen/Kwh)

50

45.8
45

40

35

30

25 m 2010

72030
20

15

10

Nuclear Coal LNG Qil Geothermal Wind Solar



CO8NMIC LD xm LF DRBEF A

100F H7=V)$0. 73 CHENIEG T LR

=
i
A | 100FH7=W1.21 COESTLF?
7| 21HEROFHTER. 20HEFRICLEH1.5CLF*3
oid
Al 2100%I5IC0.5~5.4C L7 =4

A CRCP2.62 )% (BERRERS F)A KRR ERE2CLTICNASIE2EE) 0.5~1.7CLR

CRCP8.5:H 4 (Bl H 4 RN EEMRT Thi W% 8E) 3.4~54CER
(RCPZ2 U A A ST S LT B, BN R A A0 D LR EIC R R E 43 0E 0 SFAFTHSEE T UA)




(%) 40

10

-10

-40

FREDREINRAAGFLIAR

] 201 6 £ R O 18 T E) AR BT (19904) )

167
1249
2.4 3.0
o I
—15.3
—175
—23.9
—Z7.3
—28.2
—39.2
htE FAUD =E~ m g EUs& AHFUA [ Pt ARF A

10



BEEERMNDFA7Y1 7V CO4HE

[-CO=/kWh (R ]

1,000
943

900 _ —
1 2 RO, T ORISR GO W15
Y. HEE MR- R TS O DICERENFLTOIRL | |
h F— 38 EL TCOHHME N
2 700 2 FFNISDL Tht, TR SO ERFSHENELE 70 ||
) LRI (1B 2L &M R) B~ L B
2 600 05 RWABE S& S0 THELEBWR(19g-CO2/kWh) |
1 EPWR (20g-CO2/ kWh) DS R =it |- B OEF1
g 500
7 400 [ mmastimes
{é’ [ ede- %A
? 300
ﬁ

200
8 BEWR:19

100 PWR:20

-33 26 19 13 11

% o 3n "% § & %
= 4
:le. G 7 G E% £ s
B ;': % P » 3 b
h wh E
E =

11



INSTALLED NUCLEAR GENERATING CAPACITY
IN THE WORLD (Net GWe)
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Global Nuclear Power Plants (as of July 2019)

America - Latin

America - Northern

Asia - Far East

Asia - Middle East and South

Europe - Central and Eastern

Europe - Western

Total

449 nuclear power reactors in operation in 30 countries
398 GW ( ~11% of global electricity) 4
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Advantages of Nuclear Power

Nuclear power offers many advantages on the environmental, economic,
strategic and operational levels:

* It helps combat climate change;

It is cost-competitive compared with other sources of baseload electricity;

It offers heightened operational and safety performance, particularly with the
new type of reactors such as generation lll.

» It ensures security of supply: nuclear fuel is easy to store and uranium
resources are well distributed around the world, unlike oil and gas reserves,
which are concentrated in Russia and the Middle East;

« Itis a solution for limiting trade deficits for countries that import fossil
energies and for preserving the reserves of the exporting countries by
limiting their domestic use;

« It creates significant added value locally as well as a large number of highly
gualified jobs that cannot be delocalized;
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Energy supply and demand outlook for FY2030:

Electricity demand and power source mix

Electric power demand Power source mix

Thorough energy efficiency
and conservation

| (7 |195't‘:1 TT:J? th Geothermal
i % lower than before the -

Economic il\:nplementatinn of energy conservation (Total electricity generated) 101 1%
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| \
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Electric Electric
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Tsunami wave strikes Fukushima Nuclear
Power Plant on March 11, 2011
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Reasons why Fukushima
nuclear accident occurred

TEPCO (Tokyo Electric Power Company) and NISA (Nuclear
and Industrial Safety Agency) had recognized that the cores
of the nuclear reactors could be damaged if a tsunami higher
than the ground level of the nuclear plant occurred, but no
action was taken because of the interference with the plant
operations, inducing concern over plant safety among
residents, and weakening their stance in potential lawsuits,

Guidelines from the Cabinet Office's Nuclear Safety
Commission stated that power companies need not consider
a situation where all electric power is lost for an extended
amount of time because the probability was so small and
other measures were In place.

After the Sept. 11, 2001, terrorist attacks on the United
States, the U.S. government required power companies to
prepare for the potential loss of all electricity. NISA did not
adopt similar requirements.
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Water Management
at Fukushima Dal-ichi Plant

Water treatmant facility spedial Temporary storage tanks
for Subdrain & Groundwater drain

z - . Groundwater o
Contaminated & - Bypass

Water Treatment
Subdrain O

Land-side
Impermeable Wall ©
(Frozen Soil wall)

Seawater Piping O B T
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Groundwater Drain O Iz
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Geological Disposal Program in Japan

(High Level Radioactive Waste)

Second Progress

Report (H12)
R&D (technical reliability) Repository

operation

First Progress
Report (H3)
(technical feasibility)

Selection of
disposal site

Amendment to Final Disposal Act for
TRU waste (June 2007)

Start of R&D

program
— 1992

1976

Start of open solicitation (Dec. 2002)

Final Disposal Act (June 2000)

Establishment of NUMO
(Oct. 2000)

Implementation
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Insect resistant orchid in Malaysia

the Philippines

New disease resistant rice
variety in Vietnam (right):

o 46
5-14% vyield increase



Mutant Varieties of Rice

« Malaysia « Bangladesh

R
BRRIcIhan 29

Mutant NMR152 Parent MR 219

Drought tolerance and high yielding mutant NMR 152 (Left) with
gamma irradiation and parent MR 219 (Right).

Mutant Parent

High yielding and early mature mutant line (Left) derived from the
original variety BRRI dhan29 (Right) with carbon ion irradiation
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(T4V)EV)

Ricefields sprayed with PGPs (left) proved much more resilient to lodging compared to the

ricefields without PGPs (right) when exposed to typhoons.

(2015)
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Action of Radiation on Cancer Cells

Cancer cells /Direct action Indirect actimﬁ

e_

/
l Nucleus
L <3

v 10 pm X-ray X-ray

.- "\Particle beam Particle beam €

Single strand break (SSB)
DSE » Mostly repaired within a few minutes
Double strand break (DSB)

+ Takes time to repair or is irreparable

Standard administered dose in radiation therapy is 2 Gy each
time ([Gy] = [J/kqg]); total dose of 60-70 Gy. (Cf: whole body
2 nm  exposure of 4 Gy leads to half fatalities within 30 days.P
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Hands-on Training of CERVIX-V
at United Hospital in Bangladesh (November 2018)




The Baily Star

Home » City

1200 AM, dovembar 07, 2008 2 LAST MODIFIEDR. 22:1 £ &3, Novemhe

Cancer specialists visit United
Hospital

Fhote; Collected

City Desk

A d0-member ream of cuncer specialists rom the Forum and Nuclear Cooperaden i Asia
[FNCA) recently visited United Hoapital Cancer Care Center, says a press release. Prof
Shingo Katto and Prof Masru Waka Suki from Japan, along with specialists
fror Indonesia, Malaysia, Thailand, China, Kazakhstan, the Philippines,
Viemam, Mongolia and Bangladesh werc also present. They conducted a
{raining session and visited the hospital's radiation therapy facility. The
hospital's Managing Dirvector Faridur Rahuman Khan, CEOQ Faizur Rahman,
Chief of Communicalions Dr Shagufa Anwar and oncologists were also present
on the occasion, 5636565
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Global cancer statistics 2018: GLOBOCAN estimates of incidence
and mortality worldwide for 36 cancers in 185 countries
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H:m'rar.ll Tikflm demngon Nuklir

Teknologi Nuklir Solusi Atasi Dampak
Perubahan Iklim

SARZE B DS Z Wik % 7= o DI %
F v 7 figg e 5 s

1 0AN DA NATILUMDAC Larolo Darsama sebelm peciemusn
G Mdang Sekdlan Fascasagana Undip. Senin, 24 Seplar

2018, { Fecto: 'uaa.cmtxxr' steh thorw )
231&-19'124[ H¥E, UNDIPATOLRTIZC, P22 ALIBL 2 £ =224 (FNCA) il L B st ¥
A~ 5. Batan Djarot Sulsso Wisnubeoto | f' ,:rlh [RAS 38 mn:u:dm.’mnﬂmu:
Swli Thena ) JFM Secin, 24 Septardse 2018 | 1431 W8

Semarang - Isu dampak perubahan iklim tidak banya menjadi perbincangan hangat di
dalam negeri saja. melainkan sudah mendunia. Bahkan pada sidang umum Badan Tenagy
Atom Internasional atau Atomic Energy Agency (IAEA) ke-62 vang berlangsung
semingeu ini juga mengangkat isu peran teknologi nuklir dulam memberikan solusi

damdcale cambiabcn b
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Space Technology

Solar panels fill
needs for inner

solar system

Deep-space
research requires
alternate power
source

Radioisotope
pOWer sources
have been used
for many missions
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SPACE EXPLORATION

 Heat Generation
+ Radioisotope Heater Unit (RHU)

+ Pu-238 excellent heat source (87.7 yr half-life)
« Electricity Generation

— Radio-Thermal Generators (RTG)

» Direct conversion to electricity (~ 7% efficiency)
— Dynamic Isotope Power System (DIPS)

 Pu-238 still excellent heat source

» Rankine cycle active system (~20% efficiency)
* Nuclear Reactors

* For Missions > 100 KW
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B Factory

Positron

«— B Factory is an electron-positron collider.
The KEK B factory experiment (Belle) was
initiated in 1999. Using a large data
sample that corresponds to an
integrated luminosity of ~0.8 ab™ or 900
million B anti-B meson pairs, whichis
the highest value in the world, the Belle
experiment has verified the Kobayashi -
Maskawa theory that explains CP
violation and quark mixing in the weak
interaction. This research eventually led to
a Nobel prize for Kobayashi and Maskawa in
2008.
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J-PARC Project

Hadron Facility..(KEK) 50-GeV Synchrotron (KEK)3
< e — & e

I\Tét]trinos

. Facility
 (KEK)

Neutrino Experiment: T2K

Uncover unknown nature of neutrinos by precise
measurement of “neutrino oscillation” and find clues

toward _
»Fundamental law of elementary particles
»0Origin of matte

Super
Kamiok

(295km)

<
<

Electron 7}
Kamioka neutrino------- to npeutrino Tokai

Primary goal is to discover p neutrino to electron neutrino oscillation

== Neutri no\

OJ-PARC is one of the world
largest accelerator-driven
secondary particle source
(neutron, muon, pion, kaon,
neutrino, etc.), which can provide
a broad research development
from basic science to industrial
development.

Hadron
physics

» Kaon,|Pion, Origin of Matter
Proton,
Muon

* Mystery of the Origin of Mass
Why dose the mass of the hadrons are
much heavier than that of free quarks?
* Particle/Anti-particle asymmetry beyond
Kobayashi-Maskawa Theory
Asymmetries in quark and lepton sect&r}s



EEFERdHY M ED
ZaULVELT=



