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e 1~ 23 e~ % k% (1 July 2016)

Nuclear Reactors Power Energy
B Fe Operates | Capacity | Average Under Share of Share of
(Reactors) | (MWe) Age Construction | Electricity Commercial
(‘Years) (Reactors) Primary Energy
GREREZS 3 1,632 25.8 1 5% (=) 2% (=)
2R 1 375 36.5 34.5% (+)?
ERCAR RS 2
v pE 7 5,913 36.3 37.5% (-) 10.5% (-)
v g 2 1,884 25.1 1 3% (=) 1% (=)
Wede 1 17 2 1,926 26.8 31% (-) 18.5% (-)
dv £ 4 19 13,524 33.0 16.5% (=) 7% (=)
PR LR 34 29,402 6.6 21 3% (=) 1.5% (=)
HF i xIrR 3,930 25.0 32.5% (-) 15.5% (-)
] 4 2,752 37.3 1 33.5% (=) 20.5% (=)
eS| 58 63,130 314 1 76.5% (=) 41.5% (=)
B 8 10,799 30.1 14% (-) 6.5% (=)
29 4 4 1,889 31.0 52.5% (=) 17.5% (=)
R 20 5,215 20.3 6 3.5% (=) 1.2% (=)
] 1 915 4.8 1.3% (=) <1% (=)
p A~ 3 2,522 32.0 2 0.5% <1%
i R 25 23,073 19.4 3 31.5% (+) 13.5% (=)
ko @ 2 1,440 24.4 7% (+) 1.5% (=)
Vel 1 482 43.0 3.5% (=) 1% (=)
e AT 3 690 22.0 3 4.5% (=) 1.5% (=)
BERL 2 1,300 14.5 17.5% (-) 8% (=)
B R 27 35 25,443 30.7 7 18.5% (=) 6.5% (=)
Bt 35 4 1,816 24.3 2 56% (=) 21.5% (-)
Bk ROT7 1 688 34.7 38% (=) ?
3 2L 2 1,860 31.6 4.5% (-) 2% (=)
& FL7 7 7,121 31.4 20.5% (=) 9.5% (=)
E= 8 8,205 36.3 34.5% (-) 24.5% (-)
Wi 5 3,333 41.2 33.5% (-) 19% (-)
5 5 4,428 34.0 16.5% (-) 7.5% (-)
[GEANISE R 4
A
| 15 8,883 32.4 19% (+) 8.5% (=)
B R 15 13,107 27.4 56.5% (+) 23.5% (+)
iR 100 100,353 36.2 4 19.5% (=) 8.5% (=)
W 127 118,834 314 4 26% (-) 12% (=)
>3 402 348,030 29.0 58 10.7%(=) 4% (=)

(D) A ERAAGARR (1) R E R () R ERRS
Source: lAEA-Pris, as of 24 June 2016.
BP, “Statistical Review of World Energy”, June 2016



http://km.twenergy.org.tw/

BERNEBE —m

GWe Nuclear Reactors & Net Operating Capacity in the World N;;:fgr:f
450 in GWe, from 1954 to 1 July 2016
g 348 GWe
z 312 GW.
400 | 5 420 reaci::rs SEDIERE 402 reactors 500
=)
[u}
350 - é LnRORRaT
= E=Reactors in operation 400
300 1 4 Operable capacity
w
250 1 300
200 | |
150 - = 200
100
I 100
50 -
"””I il ‘ ‘
0 =10 et 1l 0

o
@
@
=

Sources: IAEA-PRIS, MSC, 2016

1954

Ik

N

Bl 71954 £-2016 + L & 23kenp 3 F RpERHEE R L S

2015 & 2P R F TR 244 VB > f 2 T 10.7%
NEN 2B Rz 44% - B o dE #2014 £ 2L
1.3% (494 4c 310 & » 2 (it 2006 & fr ¢ 5% kT 1% 8.2%) ; #

§ORTH e PP B T ’;ﬁﬁ'ﬂ,ﬂ*n{%w?ﬂ B BRATH P TR
(2015 & ¢ B L pEf A # T A £ 30%& 370 @A) ¥ ¢h 3] 2016 £ ¢
B0 2IRYEY PR RGBT OEEE G 29 E 5 a T h®EY ik
et 58 (A EE F R 5666W)’ TP A bR 21 3% )L EL
ABEETTMI2 VPRGN 2 0 22 BRI FEEY hF %
>R 60% o

\4

(2)2015 i RBEDMP ~ 52 L%

2015 # > & 7 p A HE st EFREAcL R X G 8P
Wek S MPER H Y £8P - R LT 5 Bl e
Pk Ak @ ¥ b £ 1060 £-2016 £ ¢ 0§ 164 35 F
o AR (R 8) TimER ALY L 25 & ; H P 5 56 IMiFEALE
30#& 5 {7 22%&{@@403&@@3%0

2T AEEY F RGP IABRRY 05 9 BRRE 38MF

10



http://km.twenergy.org.tw/

BERNEBE —m

GNMERFBE R WA ke HEPT e AREY 2]
WE R F LLIVE AEE = B B F AT T b

PP SRR R R L E PR RREF oA bt R
¥

@iz F b F 628 47iE 10 £(F 5 3MAQE 30 E 0 ¥ 3
10~14 #) -
Age of the 164 Shut Down Reactors in the World
14 1= as of 1 July 2016
T 12
12 13 m
g
10 E
@ % Mean Age
% 8 ”LQF; 24.9 Years
(1] w
e
587
'g @
€ 41
27 " I I Il | I I |

<1 5 10 15 20 25 30 35 40 45

Sources: IAEA-PRIS, MSC, 2016

B 8 ~ 1960 #-2016 £ 164 {'Kﬂ}f-}- 13 )%J}%%Uaﬁg B hE 5

Ns

B3t 1977 £ 3 2016 £ R 0 abia B B RREE 0 £ 517
‘E‘ﬂﬁ P02 F e m AR & ¢ UL (B 9) 0 A AT
PR RO G E X S Ffod BRAT P RERERAM T
W E R L B AT » T E AR RS BT P B2
RN & AN -E Al GEARTRRE SR i (oE SR &2015&&1’7%%?1}3‘
UHBERIDT S A I 2 2 BRI RS e /S P
KoM RLY TR TR AR RS o

11



http://km.twenergy.org.tw/

BERANEE ———

Ukraine:
6

Spain: Italy:
4 3 Romania:

/‘/ 3

2 Each:
Bulgaria,
Cuba, Czech
Rep, Poland,
Taiwan:
10 total

\ 1 Each:

Austria,

Germany:
6

Russia:
15

Iran,
Lithuania,
North
Korea,
Philippines:
5 total

Sources: IAEA-PRIS, MSC, 2016
B 9~1977 £-2016 F X & >335 17 B B 792 34+
K ,\%Jﬁéiﬁ*%#%ﬁﬁ;ﬁﬁg g v

()P ER £ S HER

Zypd 197 o 312016 & ¢ B > 2R BAFEOPFF R T
SO E W) 20 E 5 F etk ¢ Bl MRATEN 34 30 0 (T 0 i &
#£662) Hip Mplo@fgee E 31 o 19 4giH- L & 21530
hE p ¥ B AR 30 # 0 4 3 4 59 miFHATiE 40 £ (2 K
37 3%) > 4o B 9 T o

Age of 402 Reactors in Operation in the World

40 as of 1 July 2016
r4
[ 35
35 12 Mean Age 29 Year
5
0
30 1o
w
e £
w
2 25 1= 24
g = ¢
& % 1120 year:
% 20 +- gl >
g s 402 reactors &
.E = 0-10 year: Mean Age:
E 15 ¢ —
z
10
5
[ el .
_-- [
]
0 5 10 15 20 25 30 35 40 45 47

Sources: IAEA-PRIS, MSC, 2016

Bl 8- pah 23402 3P+ F Jplp Lo & 8o A
12



http://km.twenergy.org.tw/

R ] e e —

3 2016 & 7 # > 3 W 100 3RiFgenk e 0 ¢ F 8LINE Y%
A AN FTE T A EFET 60 £ o EFRE 2F A
PFREAT > i F ohput i 10 & 44 LiFehs R a% 2% T > 7
iR T E R pRa Wi 40 E GUE O & 2R o g0 o E R
W EPE R FOR B RE 5] 2025 E BN chF BB R0 TP e 3/4
U2 mpr R LR FZ AT AR Tk
F RS 77 Ak Mﬁ;lo:awuf@%’éﬁi&ZOZS&ﬁﬁ‘éin&gﬁ
PAE s ¥ g4 R o

FHARYE s BRIl GEERD 4ok B T AT FE R %
2A6EW L 40 £ > FFED] 2020 £ 4F SO MF RUpAAM P o T
Itk Jf@&%mﬁ Bhpobe 24 K5 B G § T % LIGW;

2 12030 #3187 2% F A M P (KR F B0 1756W) (Rl 9+
B 10) o 4v% P = 975 ek RUpAE LY FEEA LI o R P WA
Bt f R MG T EESF R EE R4S B A 2020

T

g g m o = 3 ¢
# Y x B R4 ITGW - e 8 5] 2030 # Z & % %F ¢} 3 4¢ 144.5GW th
—I““:';}—Z‘I:B: s EL N 2\ ;\, Jf ’ 2 2
e EERE 0 NBR ]_63FKF,“§E‘J‘JK}]:T{,¥0
Ftid |"‘"’I*N-'ﬂm“ 2016-2061 of Nuclear Reactor Numbers/Capacity | = "> *! il Projecllon 2016-2061 of Nuclear Reactor Numbers/Capacity .
and Under C in the World in July 2016 - and Under C in the World in July 2016 z
General assumption of 40 years of mean lifetime G-nml assumption of 40 years of mean lifetime + Authorized Lifetime Extensions
(GWe and number of nits)

" 0 " /H\/\ (GWe and number of units) -

] o Uil i i

‘ | uwf .
Plant Life Extension or] 3

=== Reactors Added - Shut-down et - 201 Net 20
: Balance,
Capacity Added - Shut-down : :
==l PLEX Projection

30 30 30 gf %0

01620 b 20212030 20312040 20512061 — 2016-21 2021-2030 ——{€—— 2031-2040 ——P>{g—— 2041-2050 —pl €—  2051-2061 —p]

%2 react = ,s .;7 = e ) -2 reactors|  -163 reactors -85 reactors 56 resctors 52 reactors

1,743 GW| - 175 EW -56Cw Ze7ow 176w -144,5GW -71,56wW -56 GW ~87GW
-40 40 -40 -40

13


http://km.twenergy.org.tw/

BERAEE —m———

Units
500 Number of Reactors in Operation in the World
from 2016 to 2061
450
z
E
400 | 5
il 2
350 - z
I u
300 A nLTo z
M o
250 H 1 u i u Lifetime >40 Years L
k4
200 1 1 1 I i i HLifetime <40 Years g
4
150 = =
=
100 -
50
0
00 o =3 s =) =
- N [l wn D0
o9 =3 (=3 o o o9
I « ~ ~ ~ NS
~
=]

Sources: IAEA-PRIS, WNA, various sources compiled by MSC 2016

B9~ 42z 2016 £-2061 & }_ﬂzﬁ NF bR kR R
(%5 2016 & > zkPra § &P 2 B2 ¥ ficdp)

(T )R r PR EXRARNEEER

PRBRIGTOR LR AR E W AL - L ER R
B b R 37 (1996 # )foix 9 (2011 £)F = gads F il o b — FE I ciwp
St fer BRI M PR BRP AP R R A RO A A D R
2017 & fc#» Barakah % % Bicnk &g 0 o 8 %27 & Ostrovets 1 5

FROPT T ARV FEF oL AT 2T R T BEhafrd A
9%¥ﬁﬁ°%%?%ﬁﬁ’%éﬁﬁ%#*&@%ﬂ?mﬁﬁﬁg
8 AR EIFFH I REF A ko

F_& \@’§ —=

T

CERUREEARE T R

,\
!

JEFEVERFER

BHEIVE T L& 1986 & 47 26 p oA AL hE L
%o 2 5o R30# o P Ea A R TGP BN R
WARY 31 AN F F REBEIEAR > R FL FHFART LS R
BhaF R O EREAAL  BRFREHEIOX AR L2
ST S R e BIRIF e Y RER SR BN 9 13

14



http://km.twenergy.org.tw/

BERNEBE —m

TR B g K TRATTIROYE R BRI 2GR
4 0%t 5 L %4 ATiB 600 F X 4 iE AT S 2 0 ARt B Bt
AR L T T RERYT 13 F 4 AT 24 da T
Redl o 940§ BB R TG 055 RS A1 L B

F.

3

AR paaid g X EF DR o
Bif- B IR e R B0 BN RE LRSS 94 B

N

i(ﬁqm;%}iogma#ﬁ 6+ % g,a;f,l\:};;j‘z\;;%;)?;’f;,b SEEE A KT A
B4 16 F A o e RIS LR R F A0 L RO G H
S B e ATZ wa FARH YR MR N2 R U2
B s PR Fo R R R SO F R e o T
Bmp o ATEIRE T o WOE A AR R S e e FIEE o SRR
PR AR b FEADC AR

1986 & 4 4 Fcts o H32E Rt ol G RAREUR P
R TR SRS AL P B 44 B R Rw
E?&Eé’# :n? 20 ¥ A% 2 - BATAE 2,6 (NSC)- & - #ren%

BE X hw Hds F T LRI T R AT S AR D

%t:,zﬂql*gq‘;tf 3 o fﬂgﬁ?ﬁ@qﬂﬁg Bk b e AR B 2017
gz 2019 & 4 0 M-pPROREAS I E G5 R E (0 RS 2 2015
EEomA) iR E ﬁ%‘:f&%ﬁ‘ii#«:%é # g e A e AR P
(=)mh 1+ ¥

2011 # 37 11 p & p AAFREF S T A3 R 5
PRRBE T Froo e g0 T & R IT
T H-(onsite) £2 2L 71 3-(offsite) ey B o

2

54 % -
TF

e
>

-—r\

94

v

B 2015 £ 6 ¢ o P AFCAETAEL ¥ - PR R B
g7 E Hp % AU o BEAEL TS P RS o R A uﬁgﬁfré‘i
575 J R o

15



http://km.twenergy.org.tw/

BERNEBE —m

Lo PB# % DAL & R 2017 # 5] 2019 #E A5 vp 3 BLF
Rep e ekt ~2020 # 3] 2021 & # % 2 g5 2020 & 7] 2022
ﬁﬁ%l%FM@ﬁﬁ%%O

2. FEiATar L op oAk g P iR SRR VAR R 0 F O
miE 4-10 @ 2 (Sievert) - d A 1 FIFE A F qp 0§ W WL
P~ PR

d
¥

FESP B LT R R el wv%i =% o
2
j

1&2021& F’B-&r,/-)’{—lff &L’}'r ’ lE’ El rsu i

3. iﬁi#mj\? L Tifs—ﬁ%j(-]'ﬁ 300 = = 2 % ki~ A e
R SRR RRAA R FEFALEL LI §

Moo FF AR TORE R o B e 3l g

(bypass) & $o & J Bede T ok U Bk A s AL 1 B
Bt (R HFRTE B0 F 2 ) M Aok

e g oo B¢ T A &2k 2 4 (frozen soil wall)mpl{ PN

EHC
PRI G R b PRI O R AR g A g TR B X 2 R
o AL EARS FROER &R FTRITHE DR

1 Fedp A R o ikgpp A5 £ 1 2016 # 5 7 AR § B
Hreh A B 92,600 4 (2013 & 6 ® M @ L 164,000 £ ) H ¥
% 3,400 A A ApBEgREcY A= o D RR IR L A p R E ()
SHRABM =)o ¥R AFORR R & 2017 & 3 7 fRrg R0
AL R RHOA KT 192016 &5 0 s Lo
RHAGE 5B A H T TR WP LB AR v T0%
Fod B N A BEE w RJF) 0 20%5 A 0 B f 10%E R F ¥

16



http://km.twenergy.org.tw/

BERNEBE —m

Ew oo

2. WA RAL > BT RRRE R i o B AR L B R
Genihs PTIM B U PRGE L BT SR
#hig b4 8 E/é"ﬁhl‘r_?ff(,fE;;P#EKﬁ_r‘]%F&gl’ﬁﬁo Fehop Akl B
GO R TR D SR € L E P N
150 & o

3. EPEREAT B3 5 WERIRL 3 F5EE 0 P
sz@;wﬁ 80% 11 + t1% B ~ B%iE i ~ 70%:h Atk e it
33 50 {i%%ﬁ'}%“ﬁ%%*@iiﬁ" » AR iRFEER R A -

4. ié&sﬁj&tﬂj\ﬁﬁj‘jﬁ»;‘;*ﬁﬁf#— R R RN ANGE o
ERBAA TS DPRETHR AR SRS ST ok
FERRDPT p R ed A S ABE L 130 BE A

He 5 - L Zmipfr o
R EARBEPRFEVR

(C)PEREL s R EE R REFTRVR

2015 & 23k T 4 (7 F o A e id > ATH e & R i RITK O 7
I AR Al 2R Reng B o @ 2015 E A LM F E 80 o
COP21 * #2% % » 5 cE pIoK 4 >0 4ad 1 4 i R o 4e B R4
TR ¥ F x(Intended Nationally Determined Contributions, INDCs) @ >
P L BPEBREIPREE NG BRRBENF AT R R
P(o RBA P AR -FR-p AT AHfepp 0L+ 2R
fLgrd 144 BRFIETIR Y £ 4 0k 0 111 B B R R 45~
£ A henigt piko

2015 & 2R E 4 i RenE R B B H 40 14TGW( {4 2 3f i 5 4 %
EFE 60% ) B¢ h RIcc BATIATHE AR AEEF LY

p3
77%(h 7 63GW fr= 5k T 50GW) > @ &3P T Hp LY 5 & 0
17



http://km.twenergy.org.tw/

L d

BERNEBE —m

4r %) 6.5GW o ¥ R4 p£ 4 2015 & Renh T %R 5 B iE 146GW(E

EH 4R BIGW 17 2013 £ ) # %% 5 £ ¢ P 4B 100GW
TR R PR SR T AR F B LAGW 0 £ 3 140GW (A 48 18,
=5 2B~ BT EER) VATHPETEE 7 E 7.6GW(L
2015 # > A7H 4 B 11GW 168%) - @ p 2000 & 12 %k » 27§ & ¥
Hph Te i 417GW -~ 2B X T L 220GW » e P E F S e ATH
T HiF kg 3 % 27GW(H 10) (2000 # A K 5 321GW ¢ %
7)

GWe
Wind, Solar and Nuclear Grid Connections in the World
E 2000-2015
450 f (cumulated, in GWe) T
N 3%
350 fo
1 303
2 267
1
250 fo 221 L229 |
=
- 179
_Wind
150 138
=== Nuclear 103 T
= Solar 66
57
30 [27]
50 20 22 7 o 14 18—
6

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Sources: WNISR, BP Statistical Review 2016

B 10 ~ 2000 #-2015 & >3keh 4 ~ S % P AR FTEE S

Ik

2015 & >3k A BT 2R T TR L H 4 630 A % 1,250
Bk XAz 33%2% 17%; @ 57 % 7 & 78 4 310 & A (+1.3%)
AP R T pe dp ot 1997 E (VR R K )0 2015 &
b T AR TS T R A B 4 8,290 A ¥ 2,520 A (H 11) -
Pra 4 1,780 ® A (2015 # 23k B T E 244 v R > 2B 1) o

18


http://km.twenergy.org.tw/

BERNEBE —m

Variations in Global Electricity Production Compared to Reference-Year 1997
TWh from Wind, Solar and Nuclear
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US$ billion | Global Investment Decisions in New Renewables and Nuclear Power 2004-2015
(in US$ billion)
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[1] The World Nuclear Industry Status Report 2016

[2] BP stands for BP plc; MSC for Mycle Schneider Consulting

[3] IRENA, THE POWER TO CHANGE: SOLAR AND WIND COST
REDUCTION POTENTIAL TO 2025, 2016, June.
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