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Nuclear energy is a reliable, cost-competitive and clean
source of energy, with practically no emissions. Let’s learn
more about nuclear energy and its role in addressing the
challenges brought about by climate change.
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Nuclear Energy and a Low Carbon Future

12%

K2 IRBEHR B ERERITE
BHEBERWIHE

of global emissions come from
activities directly related to
the energy sector

31%
BEYHE

Electricity or
Heat Generation

— 1% 13%

WD, Transportation  Manufacturing

HtsE 5
Other Subsectors

BT 28% M B FFREIRITREE

The remaining 28% is emitted by non-energy sectors

BEROR -t REIRARFT(2012)
Source: World Resource Institute (2012)
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The switch to clean energy is imperative.
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The Greenhouse Effect

The continuous release of carbon dioxide (CO,) and other
greenhouse gases into our atmosphere is gradually warming
our planet and having destructive consequences.

H S Z 8 B R R Y& E A REKEE L
More frequent and severe Rising ocean levels and
weather events ocean acidification

G R EYRRE B RIKRE R
Changing ecosystems and Food and water shortages
species extinction

2 8 B2 (KA AR 2 Nuclear Energy and a Low Carbon Future




(B ke L IR 60 a2

Low Carbon Energy Choices

ENTROKBRERERBARI =&
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Managing the Energy Trilemma

%R
ZEHMHE
Reliable &
Safe Supply

Reasonable Care for
Tariff the Environment

° 1% 8 B {K A% A 2 Nuclear Energy and a Low Carbon Future

The challenge for the electricity industry comes
from the tensions that are apparent in the Energy
Trilemma - how to deliver a safe and reliable
supply to acceptable environmental standards
whilst containing tariff at reasonable levels.
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Until we find the perfect

fuel, a diversified fuel mix

is the best option for meeting
our energy demands and
environmental requirements.

ERERKERERET  REBOLF TR
BEREBETR - AR MIARRORHAS T8
HEBRIEM -

TRRRWAERBEHEKE"
Greenhouse Gas Emissions by Fuel”

RSB/ EBE
Tonnes CO2/GWh

1,400

Out of our low carbon energy choices, nuclear power emits virtually
no CO, during generation and has an important role to play in our

future fuel mix.

BHRR
BEFEEA
Adequate supply
for centuries
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According to Hong Kong's Climate Change Strategy and Action Agenda

Consultation Document (2010):

Unit cost of natural gas-fired electricity: about 70-90 cents/kWh
Unit cost of coal-fired electricity: about 40-60 cents/kWh
Unit price of nuclear electricity imported from the Mainland: about 50 cents/kWh

BERPOR : SRR e

Source: World Nuclear Association

%ne
Nuclear

BHARIR BHARR BHRR
HEFEEA BEFEA Bt+EEA
Adequate supply Adequate supply Adequate supply
for centuries for centuries for decades

RE
Fluctuate

S ERBRSREREEREBRTAEENEREN  AREM

THRABTE (BEMRE R  EXRINT) FTE £ 8 R s B
Life cycle emissions cover the direct emissions from electricity
generation and indirect emissions from other related activities
such as fuel mining, transportation and processing

I RETRAEMBHOFIPRRE

Average emission intensity concluded from different studies

N RIFFFE #Y B4 18 6 2

Range between studies
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EBEEHREP—EAOZEHE - HongKongis one of the world’s most populous BEABRIRITEEE2030+ Hong Kong's Climate Action Plan 2030+
RESEOMHET - FEZT{LMEER  and dynamic cities. It needs a diversified fuel EEFRBFEHERDBBEREF BEE - The HKSAR Government has set a new emissions reduction target:

. s . . . - FISRFE2030FIREFBIIREEZ N 200541  toreduce carbon intensity by 65% to 70% by 2030 compared
47 A, = 3R S S B (i
e RHEREMEHEBREME  mixto support social and economic activities KTEPRIE65%ET0% © =B TBERBE®RS  with 2005 levels. The action plan outlines the future fuel mix for

ASEMZRNED - with reliable and clean power. 5 S AR AR o the city.
EAEENRFRRT ZEBEAEES - Out of Hong Kong's clean energy choices, nuclear power is highly
ERERENNERTE  AHESHSER  reliable and practically without greenhouse gas emissions. It has
ERARRABIER BEREREEEZAR - a pivotal role to play in our transition to a low carbon future.

S8 iEm ik R a0aER A S
Diversified Fuel Mix

For Hong Kong’s

Low Carbon Future

BRI TEEEE 2030+
Hong Kong's Climate Action Plan 2030+
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A KRR,
Nuclear Power Natural Gas
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anagemen RenewablE Nuclear Power RAR
Energy Natural Gas
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Uranium is an element
found in nature.

AR

Nuclides of Uranium

REF#%
Nucleus KAKFEEHMEZE

: - S  BIE0. 7% 3235

Protons Neutrons

® &E-F Protons g
® 7 Neutrons (%] E7BEHER BHFFRAF—# - HBARED 255238 ©

“Nuclides” — having the same number of protons

Uranium found in nature
‘ and different number of neutrons.

consists largely of two
nuclides, about 0.7% of
92 146 U235 and the remaining
"7 . e mostly U238.

Protons Neutrons

BEBEREMTEHih238 ? Why don’t we use U238?
H238BMNIETE - BAEITIRRIE - U238 is too stable for nuclear fission.

SR » P AP AT {68 PR & S0 HE A 1R o 1 s JlE 3 However, it can be converted into plutonium 239 by using the more
14238821t A$1239 « ABHEITIZZIE - advanced fast neutron reactors and then undergoing fission.

g EE ? Whatis Nuclear Energy? o
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Nuclear Fission and the Generation Process

HZBSE%EV%ﬁE’J A2 =i During the Fission process, a U235 atom releases heat,

B~ R RERGT © neutrons and radiation.
BEgrEARE

Nuclear Fission and Chain Reaction

SR F
i
U235 ey

“ Fission Occurs

BaRERE
Radiation and Heat

Neutrons

@ 1282 EE ? Whatis Nuclear Energy?

RbliEaE AR HIR A RKEl | © Zeresrommmnrmamirtne
m ‘Ii;'§!l 5& H{J EE o reactor core producing heat

O FUBEBRTEIORE - #RES

Control rods can effectively Eumed mtosteam o oeaene
manage and control the © FrEmERE

Fission rate inside the reactor. | @ ==xz:=»

The generator produces electricity

O EERREE

The transformer steps up electricial voltage

EREREBRET  EHEERETFHNEE -

FEULIZEH RN R E - RERBE ARG o 0 HERBKENEREAF
. . Electricity reaches users via the transmission
During nuclear power generation, control rods help network

to keep the number of neutrons stable. This ensures
a controlled chain reaction and a consistent supply
of heat.

BREEREBRRE —

Bk X = FE ?
Nuclear Power

Generation in RABER

Steam Generator

a Pressurised s

Water Reactor prs|ps Pressuriser
Control Rods

MR EER

l Turbine Generator

SR

Transformer Transmission

oy Network
Cooling Water Condenser

tZ8e R EE ? Whatis Nuclear Energy? G

#em ag

Core 5

Primary Pump
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Feedwater Pump
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The Difference between
a Nuclear Reactor and an Atomic Bomb

BEREHRSEBRFEREE?
BERRTEN - AAGRREHEFEA
B M T AV RE B R F B E AR

TR

Could a nuclear reactor explode like an atomic bomb?
The answer is NO. The energy released and
composition of uranium in a reactor is very different

to that of an atomic bomb.

RREHEHEBEREH2%E5%
235 R E AR - INER A 15 5
g et aREEELEN

IN=}
Be=E °

Nuclear reactors use low
enrichment fuel with 2% to 5%
U235. Reactors also have control
systems that properly control the
power produced.

a 1ZeE 2 EE ? Whatis Nuclear Energy?

JRFERAEERBIBEIO%IHM235H
SOREMRE - REDI B AR EMNER
~RFE - —BREEEEAKNES -

Atomic bombs use high
enrichment fuel with over 90%
of U235 to create a massive chain
reaction and produce a great
amount of energy at once.

ERZ $h235
Low-enriched U235

2-5%
| —

=RE 235
High-enriched U235

>90%

I EEHE A SHR IR TR AR MR RE -

A reactor is not capable
of exploding like an
atomic bomb.

5% 5 1%
6 Not Flammable Flammable
1%5H Beer ZU5% Strong Liquor

~ 5 % ﬁfhol > 4 O % ﬁfhol

tZ8e R EE ? Whatis Nuclear Energy? Q
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Types of Reactor :
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Pressurised Water Reactor (PWR)

« Consists of 2 completely separate circuits of
coolant water with different pressure

 Secondary circuit and the steam released are
free from radioactive products

P TR 2R
Control Rods Pressuriser
[ FEHE R 1) 5% .
;’R\h o
Reactor Pressure gt\m?éfciﬁ :
Vessel eam Generator
4 Y
2358 % ( ) A
U235 Enrichment |
Lil
ﬁ‘*ﬂ{ﬁ
Electricity Generating
Equipment

@ 1282 EE ? Whatis Nuclear Energy?
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Nuclear Reactors Used Worldwide

20
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< RE(EEE - KEBERIE

- EDEBRRKRZTEERENEFTME
FRBILZES  REewA/ERTYE

Boiling Water Reactor (BWR)

1 single circuit with lower water pressure

» Water and steam around the core of the reactor
contains some traces of radionuclides. Should
venting occur, the steam is slightly radioactive

[ & HEJBR 1 5%
i Reactor
h235iRE Pressure
— Vessel
Enrichment
festlles

Control Rods TR
Electricity
Generating

Equipment

B h Bk e
« RIEMEENEHRE AR ERHE S E RS AR5
PR - [t S S S 1T s th AT A S8 HR PR

Pressurised Heavy Water Reactor

(PHWR or CANDU)

« The design of the pressurised tubes enables
refuelling of the reactor during operation by
isolating individual pressure tubes from the
cooling circuit

= FE AR

Reactor Steam Generator

PEHlE BhE
Control Pressure
Rods Tubes

#2352 47
U235
Enrichment

(REEHR

HIRIARKTFE EERE

Natural Level Electricity Generating
with No Enrichment) Equipment

\{

104

RRAREHE - KL AEREREMRS T
f pE

Others
Gas-cooled, light water graphite and
fast neutron reactors

BEXRkREE?
What is Heavy Water?

KAF
Water Molecule (H,0)

° “ aRF
N . Oxygen

Hydrogen
........... Atom
Bk (@) K
Light Water (Ordinary Water) Heavy Water
BT T | ET
Proton Neutron :i Proton

ZEE R EE ? Whatis Nuclear Energy? G
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Radiation and Daily Life
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@ S8 572 H % 4 JE Radiation and Daily Life

BHEM

Radiation Units

(@)

B 1 Becquerel

EEMSTEMEMBERHNES 8

Measures the amount of radiation

emitted from a radioactive material

Q

nJks}

X Gray
EEEENEENYE (fm
ABBARA) TRk e sR g 2
Measures the radioactive energy
absorbed by a unit mass of
substance (such as body tissue)

Sy
= % %45 Milli-Sievert
EEEHETHEREKNTE

Measures the health impact of
exposure to ionising radiation

SR ol 2 e R & {5k
BE R

lonising radiation can cause
chemical changes or
damage to living tissues.

FRNEREHER

Common Types of lonising Radiation

o FEEGFIBENE - AR S ARGRIER -
Alpha radiation cannot penetrate the skin and
can be easily blocked by a sheet of paper.

BRLFRESE A AN - (B0 AR F RS -
Beta radiation can penetrate lightly into the
body but can be blocked by a thin sheet

of aluminium.

B AREE ST B AL - ZAUABERENS
JREEL S A—RIREKPERR ©
Gamma radiation can go right through the body
and requires several centimetres of lead or
concrete, or about a metre of water to block it.
Ei2)a

Aluminium

RE T

Concrete
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Daily Activities
and Radiation
Dosage

BERZABOUZIRBHTE  FEL  BHE
BMMBEEERRETT - MIREAFHBEXRAR
BE o BEERPFERNER - CTHEY LR S
BRIt S EEEL -

While many people worry about radiation, it is in
fact part of our daily lives. The earth is naturally
radioactive, so is the air we breathe, the food we
eat and the ground we stand on.

ER-FNARES (BEFENR - B -

BAREE

Banana per kg

130Bq

Background radiation per year in Hong Kong (including
cosmic ray, radon from the ground and in the air)

0.0004

 FABRR ML

i Playing outdoor ¢ Trail walking
i football '
2 W= LA

hours hours

©

#8478 A % 45E Radiation and Daily Life

0.08

 REBRBER
i Flying at
{40,000 feet

10:%
hours

ZRPHEARE)

BRI
Nuclear Industry 1 %

BEY/ Rt
18% Buildings/bSoil

\— 14% 2=,

Med|cme 14 /O / sfuiifgjif
Radiation
ﬁ (] /ﬁﬁ( =kt =
DDFOOC'/ ZERAHEAR

Drinking Water

0.01-0.13 2.4

?mw

i Chest gfﬂ l
enta
O 02 mSv 0 01 =%
?LE%E&
Mammogram

0.13%

Radon in the air

EMEERHE
Computed Tomography
(CT) Scan

x5
i Whole body
1 %
mSv
169 B Rl
Chest Neck

1 5 mSv _fjj

B A EEERR
BT - RABRAHE

of our radiation is
completely natural

A RIZ R RS E R E
EEELEBBRIINER
More about radiation on World
Nuclear Association’s database

ZERIAGFEZHN
ALESGIEERE

Annual limit of a worker
in a nuclear power station

AIfEREmEBRe
BHIKFEH AL - Flmm
AT AR Sk A% B L1
AB - A LAUE AR X R
Py D 2R 422 1l FIT R LS A 8

L !

For those exposed to additional radiation
through work, such as radiotherapists

or workers at nuclear power stations,

the dose received is usually controlled

by limiting the time of exposure.

TR A ik e
Radiation and
Health

¥ ABBEER
THEREETE
No human
health effects
demonstrated

1,000

MRRUCBENEREES 0 IS

lonising radiation can be harmful to
if an excessive dose is received.

BNEESHARKARENES SRt EFTEE

ﬂEﬂi 1RE R s R E -

HAREBENEE -

the human body

REBRBRERL

A sudden large dose of radiation to the body will cause acute radiation injuries, resulting
in short-term symptoms like nausea, vomiting, extreme tiredness and hair loss.

10,000

v i

HER B AR SRR

Various radiation sicknesses

.'
AT 713 0

Some increase
in the incidence
of cancer

B
Fatal

EETEL A % 4% Radiation and Daily Life
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Factors affecting the degree of health
damage caused by radiation:

B5HE il
The dose .
Exposure time

BBALH
FRREEMRR
Age and
health of the

exposed person

RERES
EamER HY & B8 3B
Type of The part
radiation of the body
being exposed

LR

Radiation Protection

&

RERA
KRENEIHBEGE - S-RK
ST EIRE R -

Exposure time

The less time you are exposed to
radiation, the lower the dose of
radiation you will receive.

nik -

Cn

B
PEREMRATIRALIE - AT R ROIEAT
e -

Distance

The further away you are from
the source of radiation, the less
intense its effects will be.

B R A DB ERGRHbA
SDIAReH ~ YRR 8 K
HiGE AR AR a5 R

Radiological contamination
is not readily transferable.
Changing clothes, wiping the
skin with a damp cloth and
showering are effective
means for decontamination.

10

] OB

5k
HERRRTBEAMTBEETA -
BE A RO AR ST o

Shielding

Shielding yourself behind a thick
concrete wall and staying
indoors are good ways to reduce
radiation penetration.
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Daya Bay Nuclear Power Station and Nuclear Safety

HEBERANZEREHE? Where Does Hong Kong's Nuclear Power Come From?
ERATERELEENZEMERBA  Nuclear power from Guangdong Daya Bay Nuclear Power Station
25%MENFHEK ° meets roughly 25% of Hong Kong's electricity needs.

REERE
Daya Bay Nuclear
Power Station

REEBZXBHZEWA BKN R EHE
BREMA 0 H1994F LUK - KR
EBRDBE1EMEN =SB

Daya Bay Nuclear Power Station
comprises two pressurised water

Since 1994, nuclear energy has helped
Hong Kong cut carbon dioxide emissions
by over 100 million tonnes.

Q RNEBEZEIRFAZ %L E Daya Bay Nuclear Power Station and Nuclear Safety

reactor type electricity generating units.

AR EiHBuWHZ80%MEBH*
fitiESiEfE A -

About 80% of electricity*
generated by Daya Bay
Nuclear Power Station is
supplied to Hong Kong.

RN BIM R FRYIT AN+ B
The Daya Bay Nuclear Power Station
is located in the Dapeng Peninsula
in Shenzhen

* 2017 2R
Asof 2017
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Major Generation and

Safety Facilities in

Daya Bay Nuclear Power Station

= ~—r
1
=g
2‘
«

SR T
Ling Ao Nuclear
Power Station

A
10 |

8
kA
Cooling Water

Outlet

\——2
KA
Cooling Water Intake

A

Nuclear Islands

b

1% S B S A W B (Bl A T2
KL 2R E N

Two cylindrical

containment buildings
house the nuclear reactors

EEHE

Main Control Room

ERE

KB R EAE
House the
turbine-generator units

RE

Pump House

© REZ RO

Fuel Building with
Spent Fuel Pool
; v = VT

[ ETIRE A Z 1R

Stores new and spent fuel
GASMEBRE

Onsite Diesel
Generators

i

RHEEER
Serves as back-up
power supply

HEER
Connecting Grid
EHEEREARTEERAN
BREE - RHEREHER
High-voltage power

cables to connect with

the Guangdong Grid and
CLP Power Grid as back-up
power supply

KNI EIZ B MZE 2 Daya Bay Nuclear Power Station and Nuclear Safety Q

HEE R

Fire Station

fAKE

Water Tank

R AR AIK

Stores water as back-up
coolant

=K FE
Elevated
Water Tank

ooy B s
SREESE’

High Capacity
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Nuclear Safety

BMES FEREBBNBEZSW ©  With anumber of severe accidents occurring in the
EHilt » ABREZLZEREHAREZFEE  history of nuclear power, the public may have concerns
—EE o over nuclear safety and the threat of radiation.

EMERZENERRE

Our Concerns on Nuclear Safety

RENBREXRK *E MR ETERE
Unexpected and Flawed reactor designs
severe natural disasters

BEERIT R RZEE
Nuclear waste pollution Lack of regulation

@ KEBEZEIFFAZ %L % Daya Bay Nuclear Power Station and Nuclear Safety

AREER

Human error

o o

ESEEBLIR
Unprepared for emergency

ZRETEMBEZEBEENEERR - 8—
ZEWBEESIEH  BEWMABAAE
RREN R BRI R R B A 2 23T ©

Safe operation is always the top priority
for all nuclear power stations. In the event
of an emergency, auxiliary equipment is
ready to step in and maintain safe operation
of the plant.

BREWHEENZ2IER

RBURMZSEEMZE -

At Daya Bay Nuclear Power
Station, defence-in-depth
principles are used to ensure
multiple back up support.

Safe Operation at the Nuclear Power Station

K EZEIMIZEZ 2 Daya Bay Nuclear Power Station and Nuclear Safety e
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Site Selection

REEZBIAEUTTSEBIESIAN  The site of Daya Bay Nuclear Power Station was

BE  WEBPHEZRZEZEREBIE  selected according to international guidelines and
after a stringent safety assessment by the National

M= 25 o

Nuclear Safety Administration.

TN TEEBZEY RENFZREHAIEEE]  Key buildings, systems and facilities of the power station are designed .......ceeveeeeevenonns
to withstand the impact of an earthquake at Modified Mercalli Intensity

EMAMEINE R N\BRHEEFE -

Scale Level 8.

REEBREUMNBENCE

Geographical Location of Daya Bay Nuclear Power Station

. BEERBOTAARRAZRMEE,000AE
1,000 km from the nearest
tectonic boundary

000km

FEEFRR
Philippine Sea Plate

‘ ENE M
Indian Plate

= | N xes
Taiwan Philippines

\

@ KEBEZEIFFAZ %L % Daya Bay Nuclear Power Station and Nuclear Safety

RFFEMRIR
Pacific Plate

KRGS A IK L5 W Y E B
Natural barriers protect the site
from the impact of tsunamis

RIFEEN S BERINEFE
Islands of Taiwan and the Philippines
as external barriers

© 0000000000000000000000000000000000000000000008

BUFE T ERLE -

v HENERE A RRIRE

VORI E TS

v AOZRER

v BRI ENERE

v ERARENE  TERMEkaRBRITE
R B B

v BEREBERE  BNRBRERERE

Site Selection met the following criteria:

Vv Low risk of earthquakes and tsunamis

v Abundant supply of cooling water

v/ Low population density

v/ Connection to reliable power grid

v

Sufficient distance from commercial flight
paths, major cities and hazardous industrial
installations

<

Short transmission distance to minimise
power loss

BEMBEER
o BETEEINF R RUE R EE I EEK A EHE
c BRRBHEREEMERRMELNEE

Measuring the magnitude of an earthquake

» The Modified Mercalli Scale measures
seismic impact

» The Richter Scale measures the amount of
energy released at the epicenter

% B vk BR AP = B T AV RE R

Distance between Nuclear Power Stations and Major Cities

i VR,
T New York T ﬁ'ﬁj&
iami

TEZ
Pittsburgh

N
R EEHRER
Kyoto Cincinnati
—_—

T 21
Busan
T i
Taipei

&8
Hong Kong

T BT
Glasgow

/T 28
Lyon
/

E4LES

Toronto

REZBUEEMTE BT ASEER - AEBATER
« BRAREZE
- EHEARTHINXRERHNERKE

The optimal distance between a nuclear power station and
a major city is carefully considered to:

» Ensure communal safety

« Minimise power loss during transmission

K EZEIMIZEZ 2 Daya Bay Nuclear Power Station and Nuclear Safety Q



BB u St 22 4
Plant Design and Operational Safety

MBI ERET ~ RELZELLZE  The defence-in-depth principle is applied from the initial
HITETER  HEHMMRFER  plant design through to the installation of all equipment
Z2RAl o and the carrying out of all operational procedures.

J FESEE R AR 4

A Nuclear Reactor Fuel Assembly
NI &% B E R FEHE R HE R 2S5 41,448 KR - ER 480/ -

Each reactor core at Daya Bay Nuclear Power Station is made up of 41,448 fuel rods and has a mass of about 80 tonnes.

271
BRI

Fuel
Pellets

TREMAA TN KE
Each fuel assembly is about
4 metres tall

1574«
R

Fuel
Assemblies

22 il R R RN RERY R T - BH L H B B

Aehe T ARLE - PZER 5T LRSS R R o PRI
SERFURELE ekl AT P L R PR 2R B

ontro
61 of the fuel assemblies Rods Control rods slow down the chain reaction

are equipped with
24 control rods each

by capturing free neutrons before they
collide with uranium atoms and can stop
a chain reaction within 2 seconds

@ KT EZEIEMIZ %L 2 Daya Bay Nuclear Power Station and Nuclear Safety

ZERVRERE
Three Leak-tight Barriers

RIEHER 71 7R eeeevccccsccccscccecccnns

Reactor Pressure Vessel

NFRA2002 K E M EE R -
H%AEJ\;W%T&%%TE’J anK
BEHE—ERER

Its 200mm-thick steel wall keeps
cooling water containing a minute
amount of radioactive material
within the primary coolant circuit

WRAEE 7R Fuel Cladding weeeecececccccacecs

ﬁﬂi%ﬁﬂ%ﬁi%ﬁﬁﬁ)ﬁﬁ&%ﬂ%mA%
BRA - BB BERETEREZNE
FRIEERBFEDE - BHibEk
Uranium fuel is sealed inside the
metal alloy cladding of the fuel rod.
The cladding encloses the radioactive
material produced during nuclear
fission and prevents it from escaping

=B fina€ R IEE 00 1L ik
M ohid -

The three leak-tight barriers
effectively stop radioactive
materials from escaping into
the environment.

+ Z2 7 Containment Building
& 900 KETREN M RE L &1
o K WﬁﬁG%ﬂ'rfﬂT}i DAfR
* RIEHERNTR - RERNEBIEER
B [E - Euﬁi—?ﬂkﬁ”ﬁﬁﬁﬂﬂ%ﬂ’\]?ﬁ%

A 900mm-thick pre-stressed concrete
structure with a 6mm-thick steel
interior lining houses the reactor
pressure vessel. The containment
building can withstand the impact

of a large commercial aircraft

A SR EZ B U MIZZ 2 Daya Bay Nuclear Power Station and Nuclear Safety Q
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Stringent Training and Qualifications of Operators ASEB .&ﬁ%ﬁhﬁmﬁfl » MBS

DTERBUHESEEHRLZEEIT ©  The Daya Bay Nuclear Power Station places great %%] [
3’5_" ERME BEEAERFFEEBTI emphasis onnurturing a safety culture on its governing Traini b is lik
BY—EZ2Xk o board and amongst management and staff. raining to become an operator IS UKe

training to be a pilot - a huge amount
of resources and continual training is
required to uphold the extraordinarily
high professional standards.

WA R R RS

Becoming a Reactor Operator

$TE T New Employee 248 Operator
Bi#% 3l On-the-job Training

\\ \\\\ \
5 YEARS

(asseolp® T Pisses

s EARMERLZSE . SEAK#E1001EI4E B AR 12 - BRRRZEZREE®N - BAGEBRER - BMERAET—X - WRBBAEME— //\E’Jiﬂﬁ” - BESIIRSNBBEH
BAES « Complete over 100 Bt EFII R EES « Operator licensing SEE B8R BHES - FAEER AE = B AL

* Basic training on related courses « Training for the Reactor examinations « Drill training every ¢ Must pass license renewal  Further training and
fundamental theory Operator & Licensing two months examinations every 2 years licensing examinations to
and safety Examination supervised to remain in their post advance to senior posts
authorisation by the National Nuclear

Safety Administration
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Governance and Regulations

PR B I B E 1 S i 1 A8
SEBIFT RS o B MR R A0 1 4 R HEAR
SRR MBI o

TRZEERSE

China Nuclear Regulatory Structure

All nuclear operators are regulated under their
national governance frameworks. International
collaboration among countries is essential to achieve
global nuclear safety.

B #5B% State Council

A REIRIRED
ERGBEWHETHRENEE

Ministry of Ecology and Environment
Monitors the environmental impacts of

nuclear power station’s operations

RERBENERS

Environmental &

Radiological Compliance

H e B PR AZ REAR B

Other International Nuclear Associations

/

BRZEZER/
% BILER B BT A8
National Nuclear Safety Administration

Holds the authority to issue operational
licences to nuclear power stations

BRETHUIEREERR
Nuclear Licensing &
Regulatory Compliance

BREBUEEE

Nuclear Power Station Operators

Q KEBEZEIFFAZ %L % Daya Bay Nuclear Power Station and Nuclear Safety

B IhERIRRESR

Radiation Protection and Environmental Monitoring

RGP EZEBILS FREBIFH R BT
B RERBEIRERNRE -
BERYTEHER B RI2SFRMELE
BN RDEZEHRERZBUMIZHE Y
AR RNBRERTMNEETE

The radiation impact from the Daya Bay
Nuclear Power Station over the years

is minute and well within the stringent
national limit.

Findings of a 25-year study by the Shenzhen
Municipal Health Bureau show that Daya Bay
and Ling Ao Nuclear Power Stations do not
have any negative health impacts on nearby
residents.

F RSB E Annual Radiation Dose

0.25 msv

Z B UM R R R B ST 2 RE
limit For the people in the vicinity of

the nuclear power station

2 04 %‘\%SV

HAE BRI AR ST
background radiation received
by Hong Kong residents

ATEEZEW10NEEHERAPREER L
Environmental monitoring stations within 10 km of the Daya Bay
Nuclear Power Station

Skm

Daya Bay
Nuclear Power Station
REEZB IS

Daya Bay
REaE

Rk Q R B DR ES R Uk

Meteorological Station Liquid Discharge Monitoring Station

R SRR 5T BRI, 9 VNS AR IR B RIS
Atmospheric Radioactivity Remote-control Gamma Ray
Monitoring Station Monitoring Outpost

K EZEIMIZEZ 2 Daya Bay Nuclear Power Station and Nuclear Safety Q
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Emergency Preparedness

BEBERRBET  R2ERS
A8l AR ARDERLER EV%
W& B ARV ERIEE -

R BRE#STE
Daya Bay Contingency Plan

HKSAR government has put in place a comprehensive
Daya Bay Contingency Plan outlining measures to be
taken in the unlikely event of a serious nuclear accident
at Daya Bay.

O RE0
:E R eS8
E [ Daya Bay Contingency Plan

c RERAREMAL

c HHE0RENMERIKR
BBk - FRRCSAR B R AR AR TR A
ey

c HAHEISSAERNMEMREK
EITERET )5 BRI

o EEREANMARIKERY

o EHIBDRIIRIRANGS ST AR 6V ER ST K

s HEAHMEATENATEN
BRI

« Timely communication with
the public

e 20 km radius — Evacuation,
sheltering or the use of stable
jodine

» 85km-Food and water
monitored for contamination

» Monitoring water and food from
the Mainland
Regular monitoring of ambient
gamma radiation levels

» Scanning people entering
Hong Kong from the Mainland
for radioactivity

@ KEBEZEIFFAZ %L % Daya Bay Nuclear Power Station and Nuclear Safety

F 2B O0iE Ehi¥ bl

Communication Mechanism in Emergency Situations

ESEH

—MRARE - BB E M D AR P2
NESEH BEHRBA(ZERZERER
EIEED) - RE BB REN B #EZR
EERMAREMBHEEMFOAL

RESE=H

BB D MKRT 0~ 1R GER =
HE)NEMF - ERESH 2EMETIERA
BRELRFTNMUE DI o 0 A E
BEW PEBETINEBRERERRLQA
HRE-—REEEQE EHEFORE

VAR

* BARBERREGSRRNFE  F2HEME
* Please refer to P.44 for the details of the INES

Emergency Events

During events level 2 or above on the International Nuclear and
Radiological Event Scale (INES)*, the Regulation on Emergency
Management of Nuclear Accidents at Nuclear Power Plants
promulgated by the State Council requires authorised government
agencies to communicate with the publicin a timely manner.

Non-emergency Events

INES events at level 0, 1, and 2 of a non-emergency nature must be
disclosed within two working days after their confirmation via the
operation company’s website. If the event is related to Daya Bay
Nuclear Power Station, the Hong Kong Nuclear Investment Company
Limited, a subsidiary of CLP, will simultaneously publish the event on
its website to inform the public.

1% B uh WA T -l B 2l {E T BE =
HEff o

Preparedness for any accident
is at the heart of the nuclear
power station’s operation.

KB EIEFAZEZ 2 Daya Bay Nuclear Power Station and Nuclear Safety Q
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Nuclear Waste Management

RERRRE

Total Volume of

Nuclear Waste

HRZEEE THEERELREEHE
The volume of waste produced to
generate the same amount of power

AR ST RE R BIX
Intermediate- and Coal ash
low-level waste

-

a

1 : 1000

DRBE

- BREUEBRHEEREPREIEEEIMNR
P o} -

< BEMEME S EERRRIOIRITER TR

ES

B19716 AR « 2 BRE b A% Bk 8 = AT 1
FERHETT THBB20,000RLEEX (REER
50,000M8) - BFEBEHIRFEXABREBK
EMREAFE -

= DA EE i R G i EE
REiam3%-
High-level nuclear waste

accounts for only 3% of
total nuclear waste volume.

REBZEUMENZEMNEEREF  ORIBFEELZE2RER
BIFR R TRe i IE ol R EHIEEE -

At Daya Bay Nuclear Power Station, all nuclear waste treatment
processes are regulated by the National Nuclear Safety Administration
based on guidelines and practices formulated by the International
Atomic Energy Agency.

Public Concerns
High-level waste is vulnerable to accidents and terrorist
attacks during transportation
Radioactive materials will pollute the environment along
its transportation route

Facts

Since 1971, there have been more than
20,000 safe shipments (over 50,000 tonnes)
of high-level waste worldwide with no
damage to the environment or health

hazard to the personnel involved. BHRR : R e
Source: World Nuclear Association

ZEERIE T Nuclear Waste Management
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Fuel Cycle Management

PR RERENRESERRREEZHFER - £5
PRAIRE  REBRRZMB(ERABNZRE) R
REHZEREE

The nuclear fuel cycle covers the whole process
of uranium mining and treatment, use of nuclear
fuel For power generation, and the reprocessing
of spent fuel (used nuclear fuel) or its disposal
as waste.

R E ML B = AR 1 B R

FEZEERBRRS EREAZERE  —@AA &%
EERNEMSTEEHNEE KOS W—#3752H
BRK e BUABGFE  BABFREENZRE
HAE305% °

Vitrified High-level Waste
Generating enough electricity for one
person produces just 30 grams of spent
fuel each year. In a developed country,
the typical amount of vitrified high-level
waste produced using nuclear electricity
over the lifetime of a person has a volume
equivalent to a 375ml can of soda.

@ IZEERHE 1 Nuclear Waste Management

PR AT R 8 (84235) HRE
HO.7%H) RAMBE R 4B - =2
E23%E4.5% °

The Uranium fuelis enriched,
raising the concentration of
usable uranium (U235) from its
natural state of 0.7% to 3%-4.5%.

Wb 2 98 S A A R
HECR AR SEA - A
BREHAR o

Natural uranium ore

is mined underground
or extracted using

a solvent, and made
into a powder.

&a-

B % % it B
Mining and

Milling

=48 3 B
Enrichment

LA b SRR
N@ALSh(UF6) ©
Uranium Oxide is
converted into Uranium
Hexafluoride (UF6).

REZ BB A A
HYE -

Useful substances
are extracted from
the spent fuel.

v.. S
46 BT 1 BT B L e, ZRPREE @t
REMHFEIEXARE IRALTTPRNRNNY .  Spent Fuel INSRRE RRERREN

High-level waste will Reprocessing R

be disposed in deep

underground geological ‘-' ..'
repositories. Lot SREBFBYE - plmEEEL
o®® Further treatment of the remaining o
.® o* substances such as vitrification °® ¢
Nuclear Waste Lot oo’
Disposal ’ ..

HRE R AN Z PR 506
Continuous cooling of
spent fuel for 50 years

¢

MetinT

Fuel

Fabrication

=R T
Spent Fuel
Storage

8Z10F %

8 to 10 years later

R e S BE A RO MR REE 358
MAEBENRIBREHE -
BRBREHAM -

The enriched uranium is
made into fuel pellets which
will be inserted into metal
tubes to form fuel rods and
fuel assemblies.

Power
Generation

Z B R FEHE RS BR1E - AR
ZRFHR—BRER - ARE
BE R RET M o

Immediately after removal from
the reactor, spent fuel needs
to be safely stored for a long
period for cooling and allowing
for radioactivity to decrease.

ZEERIE T Nuclear Waste Management Q
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Reprocessing

rEEBREZEREEESEZEY Like nuclear power stations, reprocessing plants

— 5 BB ENLZ 2 AR and nuclear waste repositories are subject to safety

BEes , HIE - 323 - EREHR  regulations specific to each country. They are designed,

NEBESHBHRAIRESR o built, operated and decommissioned in compliance with
the relevant regulations and requirements.

REEREED PO K ERE

The Distance between Reprocessing Facilities and Town Centres

FIES (B2 12 TR R — — ABBRAFH

b F) By 12 22 FR 14 R R R HARBT RSN
Belgoprocess N.V. at F““ F““ B ERIERIE

Dessel, Belgium Rokkasho Nuclear Fuel

Reprocessing Facility at

IH Rokkasho, Japan

/— r& E 40km

X5 TS R ERIE
18 B2 IR R
Sellafield at Seascale, UK

TEBE T 1R BRIR R
La Hague Site at
La Hague, France

60km

IZEERHE I Nuclear Waste Management

HZERREREE 28
BEENZRBMEL -
of France's total nuclear
power output is produced
from reprocessed fuel.

#196%8) Z PAK (B & S A1 7 ) A SR HR & AT 23
About 96% of spent fuel (containing uranium
and plutonium) can be extracted and reused for
energy generation.

B 5 AR ¢ ZERIIEIE BRI
Source: Sellafield Ltd

ZEERE IR Nuclear Waste Management
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Interim and Permanent Storage

BRERSFMNRBEETRFARER »  After careful characterisation and conditioning,
SWRHEOHETEXEZMFRM °  nuclear waste is packaged and transported to disposal

RERNHFEBEREZRHYERE facilities. The disposal and quality of nuclear waste are SEE 96%
FOE% © carefully documented. Reprocessing

Z B

Spent Ha - e 17

Interim
Storage

KAfHE

Permanent 4%
Storage

Nuclear

Fuel
BRIOR  EREEHR

Source: World Nuclear Association

WTREMREE

O 1ERERI B S AR - LA
B - TesrsBiEEEs

2 BLBRAETH T RERENEEE

B BREDEAHEE  SrHEBERE

IKA] RS Bl =R B0 = KA BB i EL IR ST 1 o IREHE R = AR
SHEKPEBAEZ MBI - H8E10FEK - EAE /MU
FAREITAEN - MBS 2 R A AR

Water can cool hot spent fuel and shield its radioactivity. Spent
fuelin a reactor is removed underwater and transferred to a spent
fuel pool. After 8 to 10 years it can be transferred to dry cask

storage. Both storage methods are well established in the world. Underground Geological Repository

(1 High-level waste is extracted from spent
fuel by reprocessing. It is then immobilised
in glass and packed in metal canisters

ERRR : ZEZEEEZES
Source: Nuclear Regulatory Commission

SRRt p B E RO i 5 EAMTEE B MR E R - R BK

. Canisters are loaded in a deep underground

JERRE - A IN L S BURRAR AR BREMBFEARA - repository
The spent Fuel poolis a Dry cask storage is spent fuel inside a ventilated (3 The repository is filled with concrete to
robust construction made storage module made of concrete and steel. isolate it from the environment

of thick reinforced concrete
with steel liners.

Q ZEERIEE Nuclear Waste Management ZEERHE TR Nuclear Waste Management °
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- REMERENBEEHETHETESF
« HWTMEEMZEA ARSI TAKEREF

5K
- BERINTIEE B AT - EEEHER
. REZESBREN  BRREEAERES

Public Concerns
The environmental impact of nuclear waste will
remain hazardous for hundreds of thousands
of years

» Underground disposal could poison ground
water for centuries

Facts

+ The radioactivity of nuclear waste naturally
decays and has a finite radiotoxic lifetime

» Properly disposed of nuclear waste will not
harm people or the environment.

AR : R ®

Source: World Nuclear Association

IZEERHE I Nuclear Waste Management

PRI
RS 1 R

Intermediate-
and Low-level
Waste

i B 17 17
Interim
Storage

a
]

R

Decommissioning
%g%gﬁﬂ# BMEBILWERTSEam—REB40FE - 8  Nuclear power stations are designed to have a typical
Waste is packed in BB E=4E > WRIEAKXKR working life of 40 years. Given prudent operation and
sealed drums FEHENEGAERE ZL60E o maintenance, the lifespan of modern pressurised

water reactors can be extended to around 60 years.

FBTEHRER - MBI CEEALHSL  Atthe end of their useful lives, nuclear power stations have to
RE - BREERARFGRMERM  WEER  be decommissioned and demolished. Their sites must then be
BEDTR% - A SR EERMAS - {8  decontaminated before being released for general use. Full
RIEEFHRETE - decommissioning normally takes several decades.

KATHE

mal Permanent
Storage

FERHETRE
Storage for intermediate
and low-level waste

MR ERR A FAEZEL - B 1985F 4 % H Chapelcrossiz & i Y /2 Al7K KB 72 2007 47 E
Shippingport Atomic Power Station in the US, Demolition of the cooling towers at the Chapelcross
demolished in 1985 Nuclear Power Station in the UK in 2007

BA R : RFEZEE  Addison Wesley R A 7] & F #R : MagnoxB R A A

Source: Atomic Energy Commission, Addison Wesley Publishing Company Source: Magnox Limited

ZEERE IR Nuclear Waste Management
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CEAE

Severe Nuclear Accidents

BHREW
Major Accident

EREMW
Serious Accident ‘ ’

FEHERANSEY

Accident with Wider Consequences

SEHBERRNER
Accident with Local Consequences

EXEH

Serious Incident

—REH

Incident

£ZE
Anomaly

BRAERREE  BREBESESE
Below Scale, No Safety Significance

/—y EREZ E M Severe Nuclear Accidents

BAREESXEIESH(2011)
Fukushima accident, Japan (2011)

RAIERE B B AR E IS (1986)
Chernobyl accident, the former USSR (1986)

EE=EESREILEEW(1979)
Three Mile Island accident, USA (1979)

* F oy B

Accident Incident

ZEANBREUBETEHRLEREY
2 hIEHINRRERARLER

(B - RBINBEALIERARZ
Z R E

Level 0 LOEs carry no nuclear safety
significance and they have no impact
on the external environment or public
safety. Nuclear power stations will
use them for internal reference

and improvement.

BRIGBuhETE A KAKIA
%8 - @B - DiRMIE

BABA L [RFASE A BIRIEE -

All Licensing Operational Events
(LOEs) must be verified, reported,
analysed and rectified to prevent
any recurrence in the future.

REBANBENEMH - BEBRZEHD SR LR BLERES
[ZEBUHETEMN] -

RIB—REIRED AR REHENZBUERESEN -
REFESRBHEANERA AR - 102EHEANNERAIZA
ERERFF W8 B

Any event that happens in a nuclear power station that qualifies for

the INES scale is considered as a LOE.

According to general international practice, in the event of a serious
accident in a pressurised water reactor nuclear power station, only
those within 5 km of the power station need to be evacuated, while
sheltering is required within the 10km zone.

B EZ EH Severe Nuclear Accidents @
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Nuclear Accidents

REUEEETE  SEAREMN
BR - JHw EBREBRSIHRRIIF
BRENGEEREUSHIZIER
BX TRESEMESE RS
BREZE -

EHAEEARENEY

A : 19865F4A26H

HF - SRS REHERT TR HNE
BEMEF

B FE DM : T

E ) The Accident

There can be serious and unwanted consequences
if a nuclear power plant is not properly managed.
Nuclear accidents such as Chernobyl and the more
recent Fukushima triggered widespread concern
and brought about international cooperation to
improve nuclear safety.

Chernobyl Nuclear Power Plant Accident
Date: 26 April, 1986

Location: Pripyat, Ukrainian SSR in the Former USSR
INES: Level 7

a -

M

2, pilsh

e EREZ E M Severe Nuclear Accidents

£ T Casualties

3 BIA
WORKERS

BEEESHET
died as a direct result
of the accident

= ~
20,000 Gases €

FARIREE R (BE20165F)
of thyroid cancer as of 2016

o453

« REURDRERANT 2 RIRE

- REABATHABSNER REER
BIF AR B

« BEERZZEXCRB L B HHRIE

« BAYTREER

I RKE

- WREZEEEHBERYL - REXRUZ
REMEBREANZER  URSKITE
B % B IEKF

- EBRRFREMBLRESEAFRERAS
MIZEEBHIE T [BBRREFDRKR]
AR A A% S B s S OB IR

>130 Sases

BREEER

336,000 >cor.e

of radiation were evacuated
injuries

'ﬂ 7,000,000 SEOPLE

R - ERREZTRN LB E
BEMAZLEZE
psychologically effected due to
evacuation, the recovery process
or living on contaminated land

o

~

BRRE RS

Sources: World Nuclear Association

Causes

» The plant design did not have enough safety features or protection

* The operator did not understand the risk of the test, repeatedly
violated procedures and did not prepare for accidents

« The organisation did not have a culture or commitment for safety

+ Safety regulations were not enforced

Lessons Learnt and Enhancement

» Establishment of the World Association of Nuclear Operators
(WANO) to enhance the exchange of best practices and safer
operation among members of the nuclear industry

« Setup of the INES by International Atomic Energy Agency (IAEA)
and Nuclear Energy Agency (NEA) of Organisation for Economic
Co-operation and Development (OECD) to enhance external
communications during nuclear accidents

B EZ EH Severe Nuclear Accidents Q
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E M The Accident

B3 R B 5% 15 9 R0 B Bl B 1 53K
FBW - EHEE e A EEMATHEP4A
PO B 2 2855 BF

72 BT RE R 2 1 2= 3SR M AR A 2 B 4 3 R R
BHQREF - ARRAHBITEERBBIE
Loss of cooling caused a meltdown of the reactor
cores at Units 1-3, and hydrogen explosion.

Unit 4 suffered from the same explosion later

@ ERE % E M Severe Nuclear Accidents

Fukushima Daiichi Nuclear Power Plant Accident
Date: 11 March, 2011

Location: Fukushima, Japan

INES: Level 7

An extremely rare Richter Scale 9 earthquake
triggered a massive 15-metre tsunami which disabled
both internal and external electric power for 4 out of
6 generating units

| I T B T | ? K K
V2R Y Y R
“‘ [ A A ] A ‘ A y
[ S T T | v M‘ S ."
Ay Ay \ N\ Ay
| T B |
/ / VYA
A
Al
N

iﬁ%ﬂ‘)‘i?ﬁ%&ﬁﬁ*ﬂf@#
Radioactivity was subsequently dispersed into the
atmosphere and the sea

& T Casualties

BIA
WORKERS

LS
drowned by the tsunami

#AROUND

86,000- m%

G# - BEEREREI LG ESOAE - B5474,0004 EEE#E!IEE
in up to 50km of the nuclear power plant were evacuated,
and another 74,000 left voluntarily

RE
C BEWRERHNRRENEERE
R

- BERREMHENBRESHNER
- BIEEMEERERLNEAR - EHRFIN
REBBEELER

Hl R E

- HEREEHEERIAR XM
R TR FEMERR A R

- WASMEZEIREUNLTEMEELR

BB S EFHRE
 EERR A BT R E R 1T
Z2RE
- B EERTANEHTA - HEAEH
MR RIRFHR BRI o

« BARREEERBIEREENE

-]
>1 7 &IA Q‘El V
WORKERS i
SENEBI100EFNEFHEE - -
BREHSHEEHNEBENECREFER I

exposed to radiation above 100mSv
but no radiation-related death or sickness -

> 1 /] 0 O ééEAI?I'HS

FTEEFRBEATROEBD « BfiRR
HREEEREGE

mainly due to stress, trauma and lack of
medical attention caused by evacuation

Causes

The plant did not have enough safety protection against extreme
natural hazards

The operator was not well prepared for severe accidents

The organisation did not carry out safety improvements even
when extreme natural hazards became known

Lessons Learnt and Enhancement

”

The investigation report concluded that the disaster was “manmade
instead of “natural”, and not related to the reactor design

The international community expressed widespread concern about
the readiness of nuclear power stations to withstand extreme
natural disasters and multiple events

Safety checks were conducted for all existing nuclear facilities
worldwide

Various national and international platforms were established to
review and discuss ways to strengthen nuclear safety and enhance
the capabilities of nuclear power stations to handle emergencies
Overhaul of the nuclear regulator and regulations in Japan

B EZ EH Severe Nuclear Accidents e
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Post-Fukushima Safety Review at Daya Bay

A safety review was carried out at all nuclear
facilities nationwide after the accident. The review
confirmed that Daya Bay meets national safety
standards and the latest global practices. To match
world upgrades, a number of enhancements were
implemented at Daya Bay to further strengthen
nuclear safety:

« Plantimprovements against earthquake
and flooding

+ Addition of backup power and cooling
water supplies

» Refinement of safety analysis especially
regarding earthquake and tsunamiimpact

« Enhancement of emergency preparedness
and coordination

- Enhancement of public communication

@ EREZ E M Severe Nuclear Accidents

SRNDBHRE RS
Chernobyl and Fukushima Today

e

VB

. HEHREHEDATREKT

- RRBWERAEDERSEERER  ma
2010 B EE R EIADE B R AEHTHETT

s HREHMAZTEE  BEBYNEERE Brws: oszaszes

Sources: SSE Chernobyl NPP

Chernobyl

» A confinement continues to shield the ruined reactor

» Restrictions in affected regions have been gradually lifted and
resettlement projects in Belarus have been on-going since 2010

« In the absence of human activities, the area sees an increase in
wild life population

ERAOR : tERIZAEH S (2016) - BEIRHIRAEE(2016)

Sources: World Nuclear Association (2016),
National Geographic (2016)

FEiptt R eEnER
TR

Find out more in the video by
the World Nuclear Association

B
© BEVKFEE TR RS
HH O BRI 26 R Bk

« XXRFARGIEIN B
HIERBERSHA1%

© BEERBRATEGRESRE O IEBNFEER  BEIRAETSRE

Fukushima

» Radioactivity gradually decreases, allowing the restrictions on certain
regions and local food to be gradually lifted

 Cancer risk due to radiation within the affected population has an
additional lifetime risk of around 1%

» Gradual health improvement of the evacuees following an
improvement of living conditions and reduced psychological stresses

BT 3 [ B B ) B M A E R an Y

AR EFE - BREEENER

ERTOR ¢t RETEAR(2013) - BHBERXLZ2HFEA(2017)
Sources: World Health Organization (2013), Institute for Radiological Protection and Nuclear Safety (2017)
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Global Nuclear Development

99 .
E ;:race
l_. Japan 42

FERARELARSHER
Countries with the Highest Proportion of
Electricity Generated by Nuclear Power

Pz
France72o3% A
l] Sl(gvakla 54 1° e
H G\kraiﬁe 52.3%

EEE SR ERBIE

More information on global nuclear development

ERR - R ZRE

Source: World Nuclear Association

Chlna 38
Russia 35

aalliss
BET(_IZJIUFH 51 7% v
l] Hungary51 3%
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Nuclear Development in China
BEE(ERHBEYRI+T=A 1312 Inresponse to the Paris Agreement and stricter

FHEEOBEEESR s AEEEZEFEZ  emissions control under the 13th Five-Year Plan,
MR EH  AEREBEESM -~ a5  Chinais building more nuclear reactors to provide

EFHEER o efficient, reliable and clean energy for the country.

HAMREEERERN RS RARAERE - Airpollution from coal-fired plants is one of the main drivers

MR FE SRS EARRAS TR E - behind nuclear power’s increasing role in China’s energy mix.
BIET+F=T142 - DHE20205 M4 S According to the 13th Five-Year Plan, China’s installed nuclear
MR EWET 58008 TR ° capacity will reach 58 million kilowatts by 2020.
REREWZEN

Nuclear Power Stations in Guangdong Province

g uclear
Power Station

3 Hong Kong
P ~
N Macjgu 04

BERRR - BREZ2/(2018)
Source: National Nuclear Safety Administration (2018)

e tHRAZEEZE R Global Nuclear Development

HeEPEAhA RS P
HIESEZMNMAM -

Nuclear power is going to
play an important role in
Mainland China’s fuel mix.

FEAhFREERE
Projections of Annual Electricity Generation in Mainland China
BREE
Trillion kwh
2015 2040
100 : :
Hith
9 - Others 1% 1%
B Tﬁﬂiwﬁ : :
R BEIR
; Renewable 22% 34%
° - T\l/y(uﬁ:lear 3% 1%
5 : :
KRR,
4 o Natural Gas 2% 7%
o . : :
o )
ol 72% —= 47%

AR - RERRAMB(2017)

0 R Source: U.S. Energy Information Administration (2017)

2015 2020 2025 2030 2035 2040  Year
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Future Nuclear Technology

BEEARRER  TEFOERRUHANRER  E—F
RAGRE REERMTNZ 2K FMEEM S/ @
BiE  RRLEZBERMNERED -

The fFuture development of nuclear energy includes
better utilisation of resources, further improvement
of safety and economy of fission reactors, and tapping
into the potential yet challenging prospect offered

by nuclear fusion.

P

1960F X A HA

- BABITMRERT - HWARKA
B — R Bl

- BE/EIEEEH(FTBIEEN)W
Ze% - RAEN - ARERK

X I R R B
1950Z60F 1§ . BIE KSR A T B R
. S R f

Mid 1960s
1950 - 60s

« Includes about 90% of nuclear power
plants operating today

 Incorporates some passive (without
requiring external power source) safety
features, meaning to rely on gravity,
natural convection or high pressure

« Includes Boiling Water Reactors, and

Pressurised Water Reactors
@ % B EE Global Nuclear Development

* Early prototype reactors

F=4

Gen I

1990F X H HA

- RERREE  ABFEZEETLE
RE AERBEAATERENES
MR T8 E

c BRETRESNZ2MH

- BIEBUMERK R EX - FEEAP1000 %
HEHE—5

Mid 1990s

» Advanced reactors with more passive
safety systems that can operate without
human intervention or electrical power

» Enhanced reactor safety

« Includes European Pressurised Water
Reactor (EPR), the Westinghouse
Advanced Passive 1000
(AP1000) and
Hualong One
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2010s

« Currently in a conceptual design phase

» Designed to better utilise fuel resources,
reduce waste volume and shorten
the time taken for its radioactivity to
fall to a safe level

K B4l Future Technology
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High-temperature

Gas-cooled Reactor
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« Fail-safe feature enables reactors
to cool down by passive means

» Higher generation efficiency

R F % FEHE Fast Neutron Reactor

- RARRER 2355 #7239
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e Uses highly-enriched uranium 235
and plutonium 239

« Can generate 60 times more
energy with the same amount
of fuel

B 4% [ FE 3 Fusion Reactor

- ABABATRFEMNER (BIRFM)
REE
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- Generates energy by fusing
different forms of hydrogen
(i.e. deuterium and tritium)

e The end product is radiation-free
helium, which means no high-level
radioactive waste is generated
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Resources and Reference

PR R T R AR ZERERERRD
International Atomic Energy Agency U.S. Energy Information Administration
Www.iaea.org WWW.eia.gov

HAREEEHE KRR e &l
World Association of Nuclear Operators Daya Bay Contingency Plan
www.wano.info www.dbcp.gov.hk/eng/info/index

RS BRRXE

World Nuclear Association Hong Kong Observatory
www.world-nuclear.org www.hko.gov.hk/contentc

Bl REERE HEZERE
National Energy Administration CLP Nuclear Energy Website
WWW.Nea.gov.cn www.clpgroup.com/nuclearenergy

BRERZERF
National Nuclear Safety Administration
WWW.NNsa.mep.gov.cn/

PEIZBETEDE
China Nuclear Energy Association
www.china-nea.cn

REEZEURERZEILE F R :

Source of the photos of Daya Bay and Ling Ao Nuclear Power Stations:
AERLBELERAREEIAR

Daya Bay Nuclear Power Operations & Management Co., Ltd.

B i B 7 SRR
National flags image credit to:
Ibrandify — Freepik.com




ERREREBRAT
Hong Kong Nuclear Investment Company Limited

BABNEAWEIREST

8 Laguna Verde Avenue, Kowloon, Hong Kong
T4 Tel: +852 2678 8111

B S {EH Fax: +852 2760 4448
www.hknuclear.com

\[LB" Mix

Paplg from
responsible sources
Ew%agg FSC™ C017167






