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A EXHEHE (4) - NPV &4 AL

« H3127| AE2Y EHdE 87t 21t

49 SH|E NPV CHOHH| 1
AS2™ O|AA| - 6,455 (6,455)
AlLE2| 21 0| 2E& 80% 15,510 19,053 (3,543) 2912
Mr71ea
AlLbgle2 | O[8&85% | 16479 | 19523 | (3,044) 3411
(E7t5E)
AlLt2| 23 0| 2E& 90% 17,448 19,994 (2,546) 3,909

AlLt2| 24 x O|2& 80% 13,993 19,053 (5,060) 1,395
M 7|

=
AlLt2| 25 (H™¥+= O|2& 85% 14,868 19,523 (4,656) 1,800

=1|
AlLt2| 26 A=) 0|2 90% | 15742 | 19,994 | (4252) | 2203

X2 =32 O AEAKA, 2014



- MEfE Add % 297(7, 178H|, HaH S0 40
= HES vS3 8= Soll M2 ZHH|ES Hlu
= SCM(screening curve method) 2 0f QI3 7H2fMQl HYULUAE FE =+
US
What is LCOE? SCM |
o Levelized Cost of Energy (LCOE) is the constant unit cost (per kWh c1/ Coal
or MWh) of a payment stream that has the same present value as the Nuclear

Initial Investment and Annual Costs
$1,000,000 - - $150

LCOE

$750,000 - - $125 ANzt

Equity Investment
I Debt Service
[ Operating Expenses

$500,000 - N Taxes - $100
=L COE

GT

total cost of building and operating a generating plant over its life. Hldd %

Annual Cost ($)
LCOE ($/MWh)

- m )
$0 $50

=] o~ < o @ =] N < w0 @ R
- = - - -

Year

[(capital cost * CRF)+ fixed O&M cost] + (variable O&M cost * output )

(8.76 * capacity factor)

(1 + D"
[(71 + i) nj-7

CRF =
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AFS|™ 23 (3) : LCOE - OECD/NEA 2015

= Projected Costs of Generating Electricity(2015)
= Zt32O| X}EE O} LCOE A At
= 20E 3,7 10% H&: 2E0| ZOIX|H FAH|7F B2

7|2 EHH[E0| F0tE

<=7 LU™MH| 2 H|w (&AZE 7%, 2013USD/MWh) >

TpA M Et AX} Ef Qa2 =3
ot= 118.6 80.4 40.4 216.7 1475
U= 138.4 107.4 87.6 301.6 182.1
o= 66.0 93.8 77.7 156.1 52.2
= 92.8 77.7 37.2 59.9
1. H{ 7| =X 2[H|, EtAH|E
2. 0|8 & 85% 7|=&
3. Ejga=2 E”Xla 7|20l 332 MAIZX]| &S
4. 0|2 29| E18(43%)2 $H=(23%), L=2(20%), 5 =(26%)0 H|s}
2= g
o [mm]
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ALS|™ 2HE (4) : LCOE - OECD/NEA 2015

o,

= ZoIE Halo = ATl FHI'E /Xl - %2 HEH|(O=F, €22 ¥ +F)7t
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-7tA S Heoro] ~QUotEE O[0f M= A|E H|E MZ20| =X 7tA7HA 2
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AlS|® ZHE(5) : LCOE - OECD/NEA 2015 e,

o O=

= 2OIE0| FOFX|H T2 7tA o] FHE S
-MYTA i, 71 PNGY 0|8 S22 S0l 7%0|A 7tAe2 Jhy ZEH HaY
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Source: OECD/NEA, Projected Cost of Generating Electricity, 2015
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7 (6) : LCOE — OECD/NEA 2015 e,

IS0y MW H

A 0| = 1F FAF (BF=2] 2bY), 7tA7HAE St aF FAL (O] =2 2HY)
B MO HAEH|E =0 AT ZHHZ SAHEX RS
a: at 3% discount rate h: at 7% discount rate
400 400
350 350
300 300
250 250
200 200
150 150
100 100
dEn anll
0 4T 0 | 47T 0 2T onshore| 28 | BE
f'E onshore 22 5% '4;3*3 8 | c¢
4 T | gF 8 { OE
7 B 2 % g
= Large = Large
CCGT | Coal [Nuclear| Wind | SolarPv | hydro CCGT | Coal INuclearl Wind | SolarPv | hydro

Source: OECD/NEA, Projected Cost of Generating Electricity, 2015
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yN | OII—HI-IJ\7A-III.HMI-I. o
. I
S 22| 2HMA ALH| 7L of A v
Svemam T o = = ¢aH| : 2,590~2,365H & /kwW
Tech- Capacity
= 7} I B Cost Cost
nolo e
% (UsDkw) | (USDKW) =  Z4/dH|7} ¥ 0| ]
Belgium EPR 1,600 5,383 6,185
CPR1000 | 1,000 1,763 1,946 St ool Ol s e
China CPR1000 | 1,000 1,748 1,931 =EA20 oot ste=at
AP1 1.2 2,302 2542 oAl s
R %9 = L J|ERX| QD UM J|E QZE Z8
France EPR 1,630 3,860 4,483
Germany PWR 1,600 4,102 4,599 A4 Yo 52|, =g oldd HE
Hungary PWR 1,120 5,198 5,632 o| X Aol LES A A o
o = _ﬂ.Ll-tx%xEI-HQ_
Japan ABWR 1,330 3,009 3,430 Afdgo & | - = ZEHIE
Netherlands PWR 1,650 5,105 5,709 CMAZXZE O MEBIol SFOl MHES
Slovak
Republic VVER 954 4,261 4.874 - HEO| MUHEA AL 2| A4V HR
_ PWR 1,600 5,863 6,988
Switzerland
PWR 1,530 4,043 4,758
o, HE S| = re) o
United States GAe?]‘g+ 1,350 3,382 3,814 X EJ?—"\— ?Et” “_1”(1|H| +O-1|| 9|°f? cn’_h_wltP
O|XMEEO} OFL|2} AMEFEFAMO| HAMH|E L
Russia VWER | 1,070 2,933 3,238 o Aol Fer Erzfel datle 2
= T 0O

XI2E: IEAINEA(2010)
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A AR Y CSHIE P8 Al

=

S5)7|CHX| S AFBSL0] Yo AFALLEI(58EM) T MAYUE
05)l/kWhE =3

= M2 o HX[7|2A 2 RIEAZAE2 W AILL™RUS

AP EHAIHI £ (0.00035), RIM0| 88 80%E X310 4

Xt of 7] &
nf,_EoT,!,-.IJ ~ 0.0025~26.4188  £38}7|ChK|™
(13) = E% #/kWh (AtnEdRlE 7HY)
4,936 ~ 8,936 51 ~949
. 1~94.
. - 2 /kWh
SANUTIL  (FHAY AU e
g@rd4 5,489 ~ 9,042 38~83 SToEeE
AHH/H 21 /kWh
(YA 2|3 e 8)
ALl tHSH|E2 0/2fel MRME S 2|5t0] 2HH|E0| 2SI
E=|7|-'('5|.X|EI|- X—i E=|A|II-O| I‘|A|- |i E'<'5|-E|X| (L)'él:%
AT 2 2/A= HIALL oSffHi & 2 0f 7hiotn ASH

{OF
54Ok
O] H|E2 ZTH|E0 Z&E
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H Ad ~
. = Ly |
= HNRAYE FNd EHZ00M SEo TRAO0|2 SHEEtE MEHA|A O] 2513 EY,
71=4H|o MAYA MAAH|o BX-7[=X §42 12{5tH D|2fo| MM RASZ A
EXNotst Jtesd2 oM US
82 |

AMHHUTA: Che| HHSBRZ HY3

L(X)= _z:;llc,wj]—s

g7,

L(X): stage to] A stage X o] £257] 98 244 g

Cj: stage(j-1)% stage j Ato]d YAIZFOE A wiy]g A4
Ele] "HA A

= SXTE AL HAlE Qo AFH
T2 =2 28 (ex. WASP)
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A A - (8) : A|AHAAE BM WASP 718 ¥

O WASP X

LOADSY Al3H
(Fotxt=)

FIXSYS A3l
(CIE2HIXIR)

MERSIM 4lsH
(ZHB|AHADH

VARSYS Al3H
(F22H[xI=)

- LOADSY :
- FIXSYS :

AT AT, HEXSRM 5 Yo
7|7<M H 21 EMS Xo
m7lol B9 S48 Hol

- VARSYS : S H& S

- CONGEN : I Conflguratlo = &

- MERSIM : Configuration'® LOLP & 27XH[& AHLHZEX A|Z20|M)

- DYNPRO : SHgt=(A2H|+2TH|8)7} 2|42 &|= HEE optimal path == (85 A2 H)
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At2| X £HE(9) : Al2-WAAE 2A WASP Output 0

e,

= WASP DYNPRO Module Out put(%i)
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AT o|HH|I2S Zahsh MYE =H|2 A Al *,

< MYAH ZHEAIHH|E+2FH|2)> gl g=ME/kWh

Full costs of energy production for nuclear and thermal technologies 2005-2010)
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powar plant powder plart pitar plant Gyck

XF=: CASES(2008), ‘Development of a set of full cost estimates of the use of different energy sources and
its comparative assessment in EU countries’ &
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S X| H|ES 25

= 2013H =3 22%, L2 11% S MM X| H=Z 25 =AM

HS T

= |LCOE St2f: 84 32~77 $/MWh, Ef 2 58~193 $/MWh (B]|=, Lazard 2015)
e AF CHg} R L B2, 0% U8 L og, 5H0| 5 ASAE

oY, HolE S 830‘-9| XH’%*OillilXI E%‘

“India “Australia
6% 16%

XtE : BNEF, 2015
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3%} -

o A

= RDLE 1RO A K| 28] & M-S HX] HS2 2.1%=Z A1 OECD 347= & 329
= RE[Ltets MoK XIS oM 4, HErTX|, HEIHDIIA S 352

o x|t EfSE, S, HIO|U UK, S5, =4, X, oI, H7|= S 8F2 M0 HA| =&t
= [EAT FERTX], E47IA, HEH7[E S UoHX|L D[Z2EU UK S AKX SA 2-FAl H e,

[HefA 2gH| =7t

=2 1 17 27 29 32 34
=7t ofo|&tE =g 0= A= A= ot=
MIH A of| L K| (Htoe) 5,273 37,445 146,796 10,842 22,252 5,465
M| S (%) 89.6 11.8 6.7 5.7 4.9 2.1

Xt=: IEA, Energy Balances of OECD Countries, 2015

'90-"12H 7|7tE AU X|S |IY S7I22 2.3%0|H, 0|5 Ef & (46.9%),
Z2H(23.1%)2| S7t&0| FE2{Z(IEA, Renewables Information 2012)

T2 IXOIHR | KM EIQE | BQE | 3y x|
OECD 0.7% 2.3% 46.9% 5.9% 23.1% 0.7% 1.1%
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A2 2UYSY

= "10-"1449 72 T Re|LEr MR X][(13.9%) R E T 2(46.2%)0|
2 52z S
= "4E0= 1RO HR| 7|F 4.08%, ETHE 4.92% S7F

o

« Lt 2 3722 70.6%= H|7| =1t HiO|2, Ef & SH2 13.8% AtA|

\S ATiY B2 2718 \S T8 S S7E

(B ATOE] [EH9 - GWh oo Ba3008 246,249
vEgE 288 280290 gy N g 36%
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M X Eg=ttf] SHH= =2 AX[T

Kir

0l

b= 130(1) vs. =Y 3,200(25)

M 2HTWh/yr) : @

24 Xt
=

o it
_'EI_AOI- S

(‘13)e] =& CHd| X (2014)>

=l
=

<H|4Xx} XY HoLX] 7] =A

M4Xt M Mof L X| 72 A =l 0f] A
152%2 M

EEP-ES:

of| L X| M A0 202
3|

X ME= 167 ‘04X
A

RPS °| £ H|& 20184 4.5 — 5.0%, 20204 6.0 -7.0%
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Megawatts
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XF=: CAISO, Renewable Energy Duck Curve, 2014
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=  SMR(small modular reactors): Reduces
Complexity, Improves Safety, Enhances
Operability, and Reduces Risks

=  The Benefits of Nuscale's SMR fTechnology :
Simple, Small, Economical, Safe and Secure

Power (MWe)

Rev.13 (SMR) Description

24 hour load cycle: 100% — 20% — 100%

Ramp rate of 40% per hour

Capable of automatic frequency response

Step change of 20% in 10 minutes

Frequency variation tolerance

60
55 Typical electrical demand — ———
5o - N,
'\.‘/ Ty,
as P N
-~ ~ V4 >
40 7 ~, Z
35 v == e \\
e
30 |ean a Al A—- NuScale —
Output

25
Horse Butte

20 +—

15

Output “\ r\_- y\

1 — ™/ §

o lat

4:00 5:00 6:00 7:00 8:00

9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00
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