IAVASEE 2018. 08.

L 2] 28k

him

sEEEE
S

To Be
Or Not to Be

e x|Metz=E oA eHESL
Tel. 02)368-6171
bhh1026@eugenefn.com




oL X|Het, 987 AN Moz EH it Y —

A
[ - )

of

]

ofiLfx|He Alge| 3THA| =H

R EY] 27 47| g82I| B

=
(GW) 2003-2008 2008-2016 2016- (ch)
1,000 - _ _ - 3,500,000
2= (2
900 1 Ef Q2 (ZH)
L 3,000,000
I XHR)
800
700 | L 2,500,000
v DESHM MEER HYTAIZ v a2, 5329 MMoUX HESFA
600 | v ADEDZIE,S oL X R BEMY WA
v OEIIRHY MR ET| 2B A
7R §FED| = | L 2,000,000
500 |
L 1,500,000
400
300 1 L 1,000,000
200
: 9] =2 3] [ 500,000
100 | FSBIE-ONE
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Az RUEASH

<2>



OfiLX] AZe| =&

2 =chd 4oL x|

<3>

=2 HHX| FX=Y > eHMHA= + ;AT

"
r

= K| MS2= MY R|el ol 2H 2| HIE

in e

=E2E 1’4o x| vIF

60% =1}

HEvLotEez J2|E e FYE0 Hekse S22t QU0
Al 71Z2 = Yo X| 7 et = et BT Y

HMA o X[ &8 F£XI 2N (2017'9)

—o— Ao N MH| F Yo X HH| H|E ()

70-0% 1 SR LT B YR M| HS 3,500 1
61.0%

—o— MBI AZE = KYMO|LIK| H|E 2,980

60.0% | Mg B AU B e 5000 -
® 55.3%
50.0% 1 o 57.3% 2,500 1
: ®_ 48.6% ’
/ ® 45.3%
40.0% | /’{'”’/o 39‘8%\.4_7% 2,000 |
. ] 1,320
30.0% | ® 31.6% 1,500
e 27.3%
/ 19.0% 1.000 A
16.7% ;
o | . o 15.2%
20.0% 1 @7 19.5% 11.49 12.7% 12.4% 13.7%
o 10.2% 11.4%
7.5% 8.2% 9.2% ° 500 A
10.0% |  e— 170
__ _¢o—o0—0—© o 12.1%

- oo 10.0% 11:3% 12 _

0.0% 15:2% 5.3% 5.9% 6.1% 6.9% 7.6% 82% : : : ‘ P IERSIES S MEH7tA A Ext
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 5121 (314101 2) £ X

At2: BNEF, R EASH

R A REERSH



=

=
o

L - O

o= TS0 x| &Y, MSol|LH X[ A20] tt=2t27] of&H —

<4>

=9 oS
= S22 UMY HHetE T LMTETL ket =M 104 O & /K& A
= G, YE2ZEQE RN MHFOHET} o A2 CHH| 38% &O0F->%= fIN TEME X|gL|= 22 |2l
3 Y7o ciH3} A= A, s A== CH| TH7t =OF AFAZ} et
(5/MWh)
250 - 998 0
2191 2186513 0212 0
2031
189.
2001475 7 175.7175.1174 1
160.8
150 1 262
S S
100 - Y= AN @ 2e| ToI= @M [ oot N
92 502==$120/MWh -9

501

2H10 1HTT1 2H11 1H12 2H12 1H13 2H13 1H14 2H14 1H15 2H15 1H16 2H16 17.09

A= BNEF, RUFAS T



= Ha X G X] 9F =89

o

o=

SRR ER

<5>

- YT, Hlo MY BF TRAIDHALD 0| 215 R4
- B3, EHYTL T2IC T2iE PHOR NaNT

Nuclear generation capacity (net)

HAEHA 24.1% 7}

400
B Not operating | | Operating

350

300

RERRRRRAR
i
(it
150
Nl (it
50

O & ok 0 D D A H O D L DDA 0
FFFFFIFTEETEFFFEFEFLES S S P

GWe

X}2E: World Nudlear Association, IAEA PRIS

2008

XIE: IRENA, B7!

2009

X5

2010

CAGR 24.1%

2011 2012

-

2013

2014

2015

297

2016

391

2017



S&P 0|2 ¢M 25 HME A

S&P HIAM F9 LS L

Giving effect to the announced closings and the license expirations of existing nuclear plants, we can then track the probable
arc of large nuclear plant operations in the U.S. between now and 2055, when the operating license of Unit 2 of Tennessee
Valley Authority's Watts Bar plant expires. Assuming no license extensions, that's when today's fleet will disappear. By our
calculations, today's 99 units could be halved by 2034, hence our somewhat facetious but sobering statistic of a half-life for
U.S. nuclear of 17 years. First, let's look at the growth of the fleet, which peaked at 112 operating units in 1990.

The future curve of operating plants currently looks like the graph below, which we calculated based on announced closures
and current operating license expirations. We've included the two new Vogtle units in 2021 and 2022, which are considered
the most likely in-service years as of Georgia Power Co.'s most recent filings. License expirations probably portray a
negative bias on potential closures, as there are three applications for initial license extensions still actively being pursued
and five more initial renewal requests still expected. A few of those are utility plants. All of them are also potentially eligible
for a second round of 20-year extensions, too, which could be relevant to the utility plants in particular.

Interestingly, the curve almost exactly mirrors from today the 30-odd year upward curve of chart 2. While this shows both
utility and merchant nuclear plants for sake of completeness, the utility plant curve would look fairly similar, perhaps a bit
more back-end loaded since the final eight license expirations are utility plants. And as noted above, the utility plants are
probably better candidates for another round of license extensions because they are not as responsive to power market trends
and offer fuel diversity and carbon-free emissions to utilities and their ratepayers.
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MHI Vestas, Offshore Wind A/S, the world’s second-biggest
offshore wind turbine maker, is planning to use Taiwan as a hub to 14 1 20301 =E
assemble and export turbines as it aims to extend its footprint in 12
Asia. 12
Taiwan has emerged as a hot spot for offshore wind as President Tsai 10
Ing-Wen works to phase out nuclear energy while adding 25 gigawatts
of renewable energy by 2025. The island is seeking to increase offshore 8 -
. . . . . 2026 S8
wind capacity to 5.5 gigawatts over the same time frame, from just 8
megawatts. 6 5.5
“For us, Taiwan will be an excellent platform for export to Southeast 4
Asia" because of Taiwan's push for offshore wind power and the
proximity to markets such as Vietnam, said Philippe Kavafyan, chief 5 |
executive officer for the venture between Mitsubishi Heavy Industries
Ltd. of Japan and Denmark’s Vestas Wind Systems A/S, in an interview 04
in Tokyo on June 29.
XtZ: Bloomberg, R XIEAHSH g AEREE RAEXSH
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