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A2(SMR)] A B Al EAAHE B8l olE RS FR2 fdddY

A 8T FH4 sEAHA (FIPP)E vpxAe e sheabd s
(BMPP)oll a33l= Power Barges®} ©]%&4] #7441 (Mobile Power Ship) T+
FPSO9 FHHUoR vz 5 vk WA sjeolA 7P ol Basi Jl=Power
Barges®] 7%, “Power Barges Worldwide” A& w2 2010 19 7|0 =
Diesel ¥7d0] 2271, Gas Turbine ¥x1°] 3171, 7Ig} 7ol 5712 & 58717} &&

i Sl ok B2 e 5 A4l [5].
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Diesel Power Barges:

MAN B&W Power Barges (6 power barges):
124 MW MAN BAW medium speed diesels
70 MW MAN BaW medium speed diesels

B0 MW MAN B2W medium speed diesels

40 MW MAN Ba&W medium speed diesals
100 MW BE&W slow speed diesels

100 MW BEW slow speed diesels

Wartsila Power Barges (16 power barges):
149 MW Wartsila medium speed diesels
120 MW Wartsila medium speed diessls
72 MW Wartsila medium speed diesels
72 MW Wartsila medium speed diesels
&6 MW Wartsila medium speed diesels
57 MW Wartsila medium speed diesels
55 MW Wartsila medium speed diesels
55 MW Wartsila medium speed diesels
55 MW Wartsila medium speed diesels
55 MW Wartsila medium speed diesels
52 MW Wartsila medium speed diesels
40 MW Wartsila medium speed diesels
36 MW Wartsila medium speed diesels
36 MW Wartsila medium speed diesels
30 MW Wartsila medium speed diesels
9 MW Wartsila medium speed diesels

12 3.2-1 32| Diesel Power Barge 22

rar
ot

Gas Turbine Power Barges:

General Electric Power Barges (25 power barges):

800 MW 328 General Electric Frame 5 simple cycle gas turbines
290 MW 9X9 General Electric Frame 6B simple cycle gas turbines
220 MW 4X1 General Electric LM6000 combined cycle gas turbines
185 MW 1X2 General Electric Frame 7 combined cycle gas turbines
70 MW 2X2 General Electric Frame 6 simple cycle gas turbines

56 MW 2X1 General Electric LM5000 simple cycle gas turbines

56 MW 2X1 General Electric LMS000 simple cycle gas turbines

40 MW 2X1 General Electric LM2500 simple cycle gas turbines

Siemens Westinghouse Power Barges (6 power barges):

123 MW 2X1 Siemens Westinghouse V644 simple cycle gas turbines
115 MW 1X1Westinghouse 501D5A simple cycle gas turbine

105 MW 1X1Westinghouse 50105 simple cycle gas turbine

98 MW 2X1 Westinghouse 251 simple cycle gas turbines

98 MW 2X1 Westinghouse 251812 simple cycle gas turbines

48 MW 1X1Westinghouse 251 simple cycle gas turbine

Miscellaneous Power Barges:

52 MW Caterpillar high speed diesel engines

52 MW Caterpillar high speed diesel engines

88 MW 4X1 Pratt Whitney FT dsimple cycle gas turbines
150 MW 2X2 thermal power

20 MW nuclear power barge

18 3.2-2 32| Gas Turbine Power Barges 2&

rar
olot

_48_



NetEg [6]

A

il

S
=

AakS 20139 5¢el vpAA HHABMPP) 5 AR

fe oF 200MW+H AH|&%HS A

)

o

d

CEERER

s

(v, 27,

[6].

Coal-Fired BMPP: DSME Conceptual Design

-
£

L
=

18 3.2-3 = Mol 2H(DSME) 2| BMPP 7H

_49_



t}. o]=2] 2d A ( Mobile Power Ship) €& @3

@& 319 &8 ¥3} (Karadeniz Energy Group AF&[7] 7]15)

5, ofZegt, oprlol A 5 mgHH e ol WEsky] A dA TSOMWH
S Axsta 9lom FE 2000MWHE F7F 11x3 Aot dA] &8 $ 2
Adel &5 9= 4HAMWellA 500MWell o] Etf. T2 ARRE= dus A o
(HFO/RFO)$} #1917}20]th. KEGAPE B3k WA e 2% 7502 e} gut

- Karadeniz Powership Kaya Bey(216.4 MW): E|7]olA A%, 2011958 A

7] FH Y

=

- Karadeniz Powership Fatmagiil Sultan-Lebanon(203.1 MW): E7]ol|A 7%
201395H H7] a5
- Karadeniz Powership Rauf Bey(179.1 MW): El7]olA AZx, 2010955

7] Fw Y

)

- Karadeniz Powership Orhan Bey(134.6 MW): E7]o| A4 Az, 2013WF-E A

7] FH Y

- Karadeniz Powership Dogn Bey(126.4 MW): E7]olA AZ, 2010958 A
7] 9 Y

- Karadeniz Powership Irem Sultan(108.6 MW): E7]olA AZ, 2012\ H-E
A7 EH T

- Karadeniz Powership Ali Can Bey(104.3 MW): d7}&ol A Az, 2011\d5

H H7] 39 Y

dof| ALAYG FHAAAMOU)E AAstgtt MaEd Hade 880 MWHOE, 1
3} 99 4H4F Gl E Ex18le] 20174 12€9] A 245 Aoz ) E YT
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B ~| 529 (Drillship, Semi-tig, Jack-up %)
— Deepwater Floater Rig @ F7] &= 3] @74l HA7F o=
Tk S 2|&2 Q] Al Wb HW
- Midwater Floater Rig @ 7]& w=%3hd Mol wA¢g A Aw
(Rig?] 39%+ Midwater £<)
- Jack-up Rig: 2AF¥ Jack-up rig o ™3 =89} =353} An] wA
8 A& A%
245w (Floating

W 4 8](FPSO, Fixed Platform, FLNG %)
Ta7F 142

Production Unit(FPU)/Fixed Platform)
- FPU/Fixed Platforme] A% &= A& 7
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|

AAE A

20063 ¢
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LNG &4(Onshore LNG Plant)¢] th#|
o1 LNG-FPSO(FLNG)°l tjgl A% 71t

Hu

- Wi
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o

o

B 752 A% 2 AQ7k~st A¥](Floating Storage and Regasfication Unit,

FSRU)
> 9=
5, F% 54 10709 F

- 147 9o HAE

- 20153712 Al ol=dELY,

7b4Ql FSRU ZzAE7}

Ao}, <)

B LNG-FPSO(FLNG) AH]
A FLNG Atge 3F Prelude ZZAE(20164, AF-Shell, 71%-

AETA)
dAuetd Hu) Fdol a5 FoA 109932 FLNG ZZAE7] A8

A (Front End Engineering & Design, FEED) %+ Pre-FEED @A
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45 oA TR 28
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Bl A= ANE NUxFTF A A (Energy Station for Offshore Plant)
- OPERA(Offshore Power system for the new ERA) 7Hd: th=% 7] <1
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o AAAUA o A Ay 12

A7) 2A7FA(CO; T) wiEA A skl mE FA oA (clean energy) &
AN A AALAEE I A(WNA)S] Nuclear Century Outlookoll A& ofef 18
3 zro] oF Huj SUFE Ao R WrpE ekl Wk Ao R] FollA At o] ApA|st
= HFol AR FeiE o dAdetn Hol 7]oee HA T]omite] AolE oF
8000 GW A== o aiitt. ol e nlFo] ALS4 A4 Qo] we} A7

A = QARE v Aoy A o] F5o] d Aoz AdE & ¢ itk

Global Clean-Energy Need & Supply

Even with robeust growth arsurptions for Rentwables ond Oean-Fomsl, the
18000 +— Cean-Enengy Gop doset in the 21er Contury enly when ruder prowth riser
wgnificontly cbove i3 Low Boundary - 1o @ capaaty of about 5,000 GW /-

i

Clean-Energy Need Hﬂ/ / m

F 8000Gw ——»|

\ 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
>
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324 AgREHAE FHld 24

Fr2 Al FAHENPP)O dAlE dxtzs FH 2ds] EEI 9= SMRO
NeRozit AAHoR Aol Folurts F7 584 S byl g
718 o

2 ANEY) GEe] o]F BE TR AP H2Us wde £E
S

A @k oA A SgAd Aol 43 FHUA ekgkm, FAZ

o

AdutAd o7 SMRS X38Fal A8 YUAFE(civil nuclear reactor)ell thal 74 A A

- A4S 7Hconstruction cost) USD/kWe : 2 FAH]E-(investment cost)

e oz} ARIES IHSHH| @2 Z7|AHEH|8-(overnight capital cost,
OCC)e & e

- #53 A7 ATE (levelized cost of electricity, LCOE) USC/kWh
(USD/MWh): tglE&9x 9 24972 A5 = A715341% (OECD =
7h AR EE = 7hel A AAA vlaA 22 AREE (1E32-11 #X)

TFE2] ZA(economy of scale) 7d: Y7o 7RI} 45 AA|Ado] &

Avks Jldew, FUE 949 FAH S90S sk e

- tfEEAke] A Al(economy of serial production) 7Hyd: TRl AA 7Hd 9]
d el = MEoR, &8 AR BALS ol BTdste] 4
A @71zE dle] disgFAAketE R AAR Qg Eo]Q(penalty)S HH3

& otk e (1" 32712 Fx)
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O 3.2-11 oS3k M7 YA HLCoE) AFE

(1) Economy of Scale- Assumes single unit and same
@ LR design concept (larpe plant directly scaled down)
::m () Multiphe Ursts — Cost savings for multiphe
Q‘ﬂ% units at same sio
Leaming * @, (%) Leaming = Cost reductions for site &
() i program leaming for additonal units in series
S - {4) Construction Schedule - Reduced
- Construct IBG from shorter construction time
E Schedule (5) Unit Timing - Gradual
* capacity additions is 1 demand
E"‘ Linit
[&] Tm
»
Plant
Design
+ ¥ Present Vaue
Capital Cost
“SMR Concept’ L
4] 300 600 900 1,200 1,500

Plant Capacity (Mwe)

T8 3.2-12 SMRe| 22| ZH =0[2 THa| JHE: chEdike| AM Y

SMR®| AAEL qrEe] BA Jidol wel AA97E 2932-120014 B wl
oF o] 2wy} AEaAnt FEstE ol diFAatelal, wHEA el ofgk §
T8 % (learning curve), 37FA L I BEayel o& AHITV] @ £AH4 1A
(unit timing)ol 9]3F Z7|FARNT FHa e AA To2 FRe A Eolds

i}
W F 5 Qolok A4S FnF 5 Yok

I

O
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Y. Top-down Scaling W &0 ¢4Z3 SMR FAA H7}

7} 7 4= 2 (pressurized water reactor, PWR) 7]15+2] SMRe|| thet FA4d H7 7=
OECD/NEA 9#}& 7§k (Nuclear Development Division)ol|A] #|¢Fsl ol uf=
+ Aol 7 el Aol dagtti9-11]. o]d W= o}x SMRell thg A%
o PFAHA &sk7] wiEel, A AH +F TU FE AR AdWrt 3
A/ AEE 55 EHE, top-down scaling HS Fd w53 dr] Aakdrt
(LCOE E+= LUEC)E atEste] B ouxela} nja grpshes Aotk o3t
top~down scaling " E0] A SMR AAA H7b= ofdl 293 o] 3%
H, olw] SMRe] BAHl = A A= a3t 2ok

- n : scaling parameter (48 PWR tH] SMRe| FFR29] A F4M])
- A7 @3t QI

- 37 @5 A

Z19( First Of A Kind, FOAK) ¥ E4357] &ad4d 2z}

- AR D ABAEFE A%

\
)

Capital costs for relevant NPP with large reactor (USD per kWe)

Economy of Scale (scaling law): Cost(P,)=Cost{P,)(P,/Pg)"
Pg.P; - power, n - scaling law parameter ~ This study: n=0.45-0.6

Other factors affecting the competitiveness of SMR:

+ Design simplification This study: 15% reduction

« Shorter construction peried  Up to 20% reduction (depends on the interest rate)
+ FOAK effect and multiple units: This study: FOAK +15%, Serial: 10-25% reduction
« Factory fabrication, learning: Up to 30-40% reduction

Cutput of the calculation: Capital costs for SMR (USD/kWe)
Assumptions on the costs of O&M, fuel, and decommissioning
O&M +Fuel costs (per MWh) are assumed to be the same for SMRs than for large reactors:

* O&M costs are expected to be smaller for SMRs (due to design simplification & passive systems)
= Fuel costs are expected to be larger for SMRs (because of poor fuel utilization)

Estimates of LCOE for SMR (USD/MWh)

12 3.2-13 Top—down Scaling gHHoll 2|8+ SMR LCOE FHE =Y
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OECD/NEA®] SMR AAA H7FR1A[9-11]914 H7t gtz A F8 7}

PH4Z 7N SMRES] A71&Y, @A 3, 57 dst} |4 g F9l
SMRE& Heh =8 2H(Hds7], Bear)Ed= Agkd s AAsEdE =

ZEAAE = A4t wel A7) Top-down Scaling ¥ o2 534 d7
A7 Levelized Unit Electricity Cost, LUEC)S 4AF=3h Axr) olefje] 1dq)
el o7)dle= #53t A7 Fol 7] FA|Ed AT 2 4
FH[&o] AA et HlE = AAH OR32-1475H & e AMES i

ey
58t AV E WA AAISE Y 7Hs S (availability) ©]

o
2

SMR Technology  Electric output, MW Plant configuration Licensing status
KLT-405 . Licensad
Russia - B ks T Under construction, expected in 2016
SMART -
Republic of Korea PWR a0 Single module Licensed
Licensing pre-application
mPower, PWR Nx 125 Multi-module i
USA First winner of the US DOE 452 M$ grant
Wastinghouse SMR PWR 225 Application for design certification to NRC
USA by the end of 2013
zgi“" PWR Nx 45 Multi-maodule Licensing pre-application
E;:im R 140 Application for design certification to NRC
Total alectric Pant lifetime Investment Investment D&M + fuel
Alnntamfiguration output of the Years/ v::‘t e n component of component of LUEC*
plant (net) MWe Availability LUEC™ LUEC™
PWR-8 twin-unit . 21 800-
barge-mounted = 158 S0/80% 23300 161-172 3 192-203
PWR-35 twin-unit — 10 500-
barge-mounted = 70 40i85% 1200 78-83 311 108-114
PWR-80(1) single -
module plant - 80 BOS0% 5480 35 16.9 52
mﬁﬁ”ﬁ;“ﬂb r % 6090% 5600 3 183 54
m—g?pg-f E : - 675 B0/90% 7 350-8 048 47.51 222 69.73
PWR-302 twin-unit —
barge-mounted = 604 B0192% 3650-3 900 23-24 3141 54.55
PWR-302 twin-unit
land d 604 B0/92% 42504 720 26-29 207 47-50
PWR-335 two twin-
urits 1340 B0I96% 5086-5 651 30-34 222 53.56

* for 5 % discount rate, USD per kWe
** at 5% discount rate, USD per MWh.

O 3.2-14 F2 SR LT £2 ZeE J53F WML H[R
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. g A= ou] SMRS AAA um

dekd dhAe] AAA AR AHSEE $55 A ANEHLCORE A9
r}

27 #e 5 glons

iz ez wa grishe Zle] dasith OECD/NEA SMR 7841 %47}

BIAG-1AE okl 27} 2ol ofAlol-ElRY, 4, % ol 39
iz ¥ 7ls Ag SMR 08 A4499Ee LOOE AA449e AAE
otk SMRe) 717 AAele md Aedd oy mi 90 dn AR 4
QAL T Y gE) FEG A4S A, S 26 el A9y
AN AL U AELAe] gl E A4S AT Jee & 5 Ak we
A A A5 LCOE Wolel we BAA% 320 7hse Aow awn

LCOE estimates for SMIRs and alternative sources, at 5% real discount rate
The band represents the uncertainty on data and calculations

2x35 MW barge SMR (Russia) -1oocousoxwe |GG
" Wind
o Coal
2 20 MW SMR (Korea) -5000 USD/kWe
< Large Nuclear 1500-3000 USDIkWe
Wind
g Gas 7-11usDven il
: on E—
2x300 MW SMR (Russia)
Large Nuclear | h 3600-5900 USD/kWe
o Wind
£ Gas q
E Coal
= 4x335 MW SMR .
5x125 MW SMR
Large Nuclear | 3000-4500 USDKWe |
0 100 150

USD/MWh
Estimates suggest that SMRs can be economically competitive

18 3.2-15 BF MY ofis| SR ZHIY Bl

TY 32-16e0 4= AYHE B AP, 3 ¥, Adsks, A9, oY 4897

3 #7h dEA SMR REEE 257] o4 BiEslz RER IR 499
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Regional ranges for LUEC and estimated values of the SMR LUEC (at a 5% discount rate)

4= 335 MWe (USA)

5125 MWe (USA)
2x300 MWe (Russia)

2x300 MWe, barge (Russia)

1250 MWe (Korea)

2x35 MWe, barge (Russia)
2=8 MW, barge (Russia)

SMR (PWR)

£ Wind
& Gas
@ Coal
-
Muclaar -

2 Wind
) Gas
w C(:‘al

Large Nuclear
.g Wind
£ Gas
= Coal I

Large Nuclear | [

0 100 200 300 400
USDMWh

18 3.2-16 EF MY ofs| Cish SR 22 S| 71 43y

. SAE dH) 2§54 SMRY &8d Ad9U} vw

OECD/NEA SMR 7444 H7F BuAe] w2 S48 the] /2] SMRS &
= Al FgAL Toz AHATHOCO)7E 20% A AZAEXA|RE vbHo| =2
FARFH G2 353 A7 ATHLCOR) = 9F 6% ARz d7d Aoz +
et oby 292 S48 v F-f2 SMRE AAWL vuE Hx57)0A
(FOAK)# Nth=. 7114 (NOAK) +e] shzayfel gk vt Azthat 47
el ogt 8 Frte] mE Wt As FPALE BT Qivh A A
o3k AdW7E ke vel g gAtel o)k AWt diave 9ol 50MWe
N A100MWe Atolo Al oA o= AA Yeptal Qith o= AP UTE 370X
g AZfo] folstar thgFgtel o3k 714 AAYE PES &+ AUk w

A 50MWed 2] 48 SMRZ 3744 2to] 7Mestal, Tastz tggste] 7hsshy,
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Specific (per KWe) overnight capital costs for land-based and barge-mounted NPPs of
different power, including first-of-a-kind (FOAK) and n™-of-a-kind (NOAK) plants

W NOAK land based plants
8 ®  NOAK barge mounted plants

3
g e ¢  FOAK land based plants
ga 4 » 4 FOAK barge mounted plants
1l »

T o6 . —— Trendiine for NOAK land based palnis
%E (A - -~ - - Trendine for NOAK barge mounted plants
=
Eg 9 . . Trendiine for FOAK land based plants
.E% . ‘ ------- Trendine for FOAK barge mounted plants
8g
=
¥
=
&
[="
ﬁ |
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of og AHABAATE FAATEE] zolE Herst W A 2 vy ALk

tE BT AS A4 FEs AT 7 des Bl Tt e eEE 3
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Difference (in %) between estimated LUEC and the designers’ values for LUEC {dark blue).
light blue - heat credit

200 4
[ Estrnated LUEC
Heat credil

E 150 4

B

£

F 100 4

g .|

; O

5 B
° T . . .

A -
PWR-8 twin- PWR-35twin- PWR-30(1) PWR-32) PWR-125, five PWR-302 twin- PIWR-302 twin- PWR-335, bwo
unitharpe  unitharge  singlemodue singlemodule units unitharge  unitlandbased  bwin-units
miurhed i pland plant mouried
LUEC evaluation for advanced SMRs taking into account heat credit (in 2009 USD)
Non-electrical LUEC, Heat credit: Cost of heat/
SMR Energy products product cost USDperMWh  Costof electricity
35 MWe phas 25 Gealh of kw-grade
KLT-405 (barge-mouned) 21-23 USDAGCal 4353 283-33.5%
heat output [8.13]
VEER-300 (barge-mounted 302 MWe plus 150 GCalh of heat for
o land-based) district heating 18 usDisCal 3B 521%
90 MWe plus 1667 mh of 0 USD centim? of

SMART ey ot e B0 215%

18 3.2-18 S Yof| e SR 71 4™ M1
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AAZ 7 71F D=2 300MWtelw 70MWee] #71E ALkeh 4= 917 ool

2 % 10MWe 25l 208 ®e| wAel 4718 FFE 4
AA A ATk F g R 21,5008, Zol 1444m, # 30m, =°] 10m, =3 56m
ot} 1. F%E #AS @Al wol: glen] Aoy THl E FF sjua
AL AR e GAcle] B44 AFgd AR @A) Addoms dexds
of ARHI Jom FF Aol H-HA AFUD A ARG AAARA A

WNN)+= 19 33-2¢F #Zo] Hdatar Ut}

- Severodvinsk and Onega(Arkhangelsk Oblast)
Vilyuchinsk(Kamchatka Oblast)
Pevek(Chukotka Autonomous Okrug)

—~

- Sovetskaya Gavan, Nikolayevsk—na-Amure(Khabarovsk Kray)

- Nakhodka, Olga, Rudnaya Pristan(Primorskiy Kray)
Dudinka(Taymyr Autonomous Okrug)

— Trukhanskaya hydro—electric plant (Evenkiyskiy Autonomous Okrug)

winn

world nuclear news

New partner for future floating plants

25 November 2011
Rosenergoatom and the Kirov Factory have signed a memorandum of

cooperation on marine nuclear energy infrastructure projects, including the
construction of floating nuclear power plants.

The signing took place on 24 November, according to an Interfax report, and involved
Rosenergoatom’s head of directorate for construction of floating nuclear power plants
Sergei Zavyalov and the Kirov Factory’s general manager George Semenenko.

Zavyalov noted that plans existed at the state level for the construction of at least seven
floating nuclear power plants by 2020, with a decision to move ahead with the
construction of the second plant potentially coming as early as 2012.

A preliminary agreement was reached during discussions between Kirov Factory and
Rosenergoatom, stating that production facilities and port infrastructure are to be set up
at the Kirov Factory site during 2012, so that it is ready to take orders by 2013.
Investrment costs for this are expected to total about RUB 350 million ($11 million).

T8 3.3-2 Aot FRA ST AIF T WNN ZAL

Tk gAol Fial e d FujealE HQl =7ME+=  Argentina, China,
Indonesia, Chile 5°] tH2]l. 3 FazdA[3]o] 23k ROSATOMA= 1=

“
Alop agg R g sl dAS HED Aem 44 g
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U, Zgx Z43 99 FlexBlue

. Eler
== ___»+—Fore section
__——— Section
_— ator Se¢
PV e & At
T Turbin

e macion 904

@ Power : 160 MW Electric @ Displacement = 20 000 tons

@ Length = 146 meters ® Moored up to a 100 meters depth

@ Hull @ =14 meters » Unmanned Operation, permanent
accessibilitv

Flexblue Innovative Concept
A competitive source of electricity

LCOE FLEXBLUE Vs Large Reactor - FOAK

LARGE FEACTOR CONSTRUCTION CAPITALCOST REACTORSIZE LOADFACTOR  FUELBURWLP  OFEX/MWh  FLEKBLUEFOAK
FOAX  DURATION(Sw DIFFERENTIAL [160Vs 1630 (85%Vs02%|  [40GWI/TVs  fi3sw)
ayears)  (725Vs 10%) We] 55 GWwj/m

%l 3.3-3 FlexBlue 7HET 2 MAH| ApE
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=
- 78 A4

« 171 MW 7}2=HHl

« 115 MW g

- 30 MW t] A

« H MW w

Aol

H O

Al

T

Alo]

=
=

e Alo]E WA 71(27]): Venezuela A4 X
B52] | SZHE(power barge): Ecuador 24 4]
FSZWE (37]): Philippines A1

252 sfSZHE (27]): Nigeria A2 X

Y. Polar Energy (1990d *uh)

_1

B0 sz alE A7

LA, 29 B4

EN
- 3+ A=7} : Columbia, Ecuador, Philippines, Caribbean, Nigeria.

t}. Power Barge Corporation

- Rf SFEAE BPC 719

Sl L
L FF AH

-1N

* 72 MW 60 Hz Wartsila 18V38 medium speed engine power barge
e 6 MW gas turbine power barge (2 x W251B11)
* 105 MW gas turbine power barge (1 x W501D5)

115 MW gas turbine power barge (1 x W501D5A)
44 MW MAN medium speed engine power barge
40 MW Wartsila medium speed engine power barge

2}. Mardin Energy & Marine Inc.

B

A A

RETA
[e] = "1

il

o
a1

T2 AFENE A, 14, &9 EPC 714

* Inspection and evaluation of 200 MW power plant at Saudi Arabia

* Inspection and evaluation of 4 x Power Barges in Manila Phillipines

* Project Management of 110 MW Flaoting Power Barge at Singapore

* Project Management of 120 MW Flaoting Power Ship in Turkey

* Project Management of 160 MW Flaoting Power Ship in Turkey

* Project Management of 200 MW Flaoting Power Ship in Turkey
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4=
- Wartsila, MAN Diesel & Turbo, DSME, HHI, SHI, SHI

3.3.5 MiA| z|=9| B4 sHYHET KLT-40S 7i& &4 & =i¢t

iAol A A HEx2 AR Fi4 sddd KLT-40S= dA=7sx =
A=l AL AFAAZ7]so 7IRbato] gAjo} At Al 9 o
Alo} A F(Russian Marine Register) 8718 25 223+ A7 th dx=2E 2]
AAR 2R A7y Ths el AASER AL, WAV = A 2HE A ek FARH] A
AZE AT oA ow AAEAY. & dx2 A E(containment) ¥R ofu 2}
WS 2 (protective enclosure) 2 W= (waterproof) 2 "7](gas proof) 7|52

HEehA ekal vk m=gE g B dEdiH] AAR 978e] W A9 (waterproof

bulkheads)S v X]3FaL At}

(o

KLT-40S+ &3 bdAS Aststr] 918 alfr(inherent) 3 35 (passive) H4
AAA NS =Yste] dxtEAn)e] AFA] WS (self-protection) B AE
(autonomous operation) 7@ TE3IATE ol# gt A /@S [AEA S9HA A&
ol AAVIES e8] S5eke Aotk

%]

-

r—{o

KLT-408E o#d A754dow os S44 57 942 oy o 294w
(10,000 USD/kWe)e] 714dn]7} 409 Aoz o ddr) wpeha KLT-40S+= ot
F AAwvlel e Fgow Ad ofF & AL dEe] Aewr)
g A5How Heae Aojo] oy AFAe] gl Aolth A Aol A

o} o] dWE A5 AYurE Algst= U AE oAU Fx]9) e 11

)

o



PAGe YEA e QPR gyl 2ol 3N v dr)eds A
AN B Ag9 o) BolE e A

A2 AREskEl @A7F 7] wiZel ol AEd el flo] BG4

Fuel handling
compartment Controlled
area

Central
control room

Monitored
= I area

e
o) v -
e

[—— e Fra o 1 TIE 1)

Monitored Reactor unit compartment

area

T8l 3.3-4 KLT-40S 2Ele| & tix| 7ig (ZHH 7x)

8 3.3-5 KLT-40S 2= el Xtz T
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o e e R

1= CONTAINMENT COOLING SYSTEM;
2-PURIFICATION AND COOLDOWN SYSTEM
LEOCS ACCUMULATORS;

4, 6-ACTIVE ECCE;

S-ACTIVE EOCS TANK;
TRECIRCULATION SYSTEM PUMPS;
B-RVCS;

S-ACTIVE EHRS;

10-PASSIVE EHRS;

N-CONTAINMENT BUBBLING SYSTEM,
12-REACTOR

ECCS - emergency core oooling syssem  RVICS - reactor vessel cooling system
EHRS - emorpency heal removal sysiem

T8 3.3-7 KLT-4089| s X Hls oHAS &8 AA 714

oo =x
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Design Company Country Type MWe
IRIS Westinghouse USA PWRY 33
mPower Babcock & Wilcox USA PWR 125
NuScale NuScale Power Inc. USA PWR 45
SMART KAERI Korea PWR 100
KLT-40S OKBM Afrikantov Russia PWR 35
VBER-300 | OKBM Afrikantov Russia PWR 2%
PBMR PBMR (Pty) Ltd South Africa | HTR? 165
HTR-PM Tshinhua INET & Huaneng China HTR 210
GT-MHR | General Atomics USA HTR 286
48 Toshiba Japan LMR? 10
HPM Hyperion Power Generation USA LMR 25
PRISM General Electric-Hitachi USA LMR 311

F 4.3-2 MA Z=2f SR 7HL

ror
ot

1) PWR: Pressurized Water Reactor, 7} A%
2) HTR: High Temperature Reactor, i< 7}~%
3) LMR: Liquid Metal Reactor, 9] S5%

Removable Containment Head Thick Steel Plate Containment

PRZ
SGs— /PSR A A
Flood Pool
_Core
Under .
\"\(jmund i
\\a‘

12 4.3-2 Westinghouse2l RIS 7HHE
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2! 4.3-3 Bobcock & Wilcox2| mPower 7HE =

STEAM 40 84 cm DI

{'FEEIB\‘.A.I'ER 15.24
5T15em i

iT88m

N

Containment Boundary
™= Normal Pool Pressure
(proportional to elevation)

Max 450 PSI - 30 Bar

Vacuum Boundary

f/ Containment Flange

Pl 2T "

CONTAINMENT DESIGN
PRESSURE - 1.9 MPa

Lower Containment

12 4.3-4 NuScale Power2| NuScale 7HHE
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PZR

L

uGs

Primary Coolant
Flow Path

CcsB

SG

CRDM : Control Rod Drive Mechanism
ICI : Incore Instrumentation

UGS : Upper Guide Structure

CSB : Core Support Barrel

FMHA : Flow Mixing Head Assembly
PZR : Pressurizer

RCP : Reactor Coolant Pump

SG : Steam Generator

FA : Fuel Assembly

FA
FMHA

% 4.3-5 KAERI2| SMART 7HE =

4.33 HAI FIM 71E 2ol gt 29

ool Aol 7% @3 ARy AAE FAML on] gZH AdAL & 4
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~900 1719 AARE "AFIL vk EF 1
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2}. T (Threats, 93%)
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S} o]0l Aol HaA AR FHo

- Constructability

- Quick Installation & Easy
to Relocate

- Safety/Compact Design

- BMPPA|E (2 2002%)
- Clean Energy =9
-SMR =82

- SMRO|2 LCOE Mzt
(50~60 USD/MWh)

(s E EYUEALY

FNPP* : Floating Nuclear Power Plant  SMR: Small Modular Reactor
BMPP* : Barge Mount Power Plant LCOE: Levelized cost of electricity
(D SEED AT

02 5.1-2 £ SLURSAIRE LAl =2 D
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