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ssive Containment Cooling System (F ' Automatic Depressurization Isolation Condenser System (ICS)
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ESBWR: Economic Simplified Boiling Water Reactor (Developed by Hitach-GE)

Natural circulation to
provide flow to reactor
core

Passive safety features
Gravity driven ECCS
Gravity driven PCCS
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o™ ICAPP 2021

2021 Internaticnal Congress on Advances in Nuclear Power Plants
October 16-20, 2021 | Khalifa University, Abu Dhabi, UAE

Hosted by
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Opening Remarks
Safety Measures Strengthened by the Rl ,'Jp e Nuclea, .Pwe PI nts Toward P
. Carbon Neulramy in 2050 and the Lessons fam the Accident at Fukushima
lc "'I Daiichi Nuclear Power Plant
O ? y T dashi NARABAYASHI | Arif Sultan AL HAMMADI
3 ofessor, Tokyo Institute of Technology Executive Vice President, Khalifa University

11:00-14:05 Plenary Ill “Integrated Energy Systems:
How Nuclear, Renewables and Clean Hydrocarbons can Work Together to Mitigate Climate Changes”
October 19, Abu Dhabi, ICAPP 2021

The Role of Japanese Nuclear Power Plants Toward Carbon
Neutrality in 2050 and the Lessons Learned from the
Accident at Fukushima Daiichi Nuclear Power Plant

Tokyo Tech

2018
QOutstanding
ssor of th

12:05-12:35 October 19 (Tuesday)
Dr. Tadashi NARABAYASH|

Professor,

Laboratory for Zero-Carbon Energy,
Tokyo Institute of Technology (Tokyo Tech)
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o ICAPP 2021

202! Internaticnal Congress on Advances in Nuclear Power Plants

October 16-20, 2021 | Khalifa University, Abu Dhabi, UAE

\ VIRTUAL]
EVENT
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BWRX-300:
Pathway to Low Cost
SMRs

ICAPP 2021 | October 18, 2021
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t\; NUSCALE Benefits Technology Projects Environment Investors About Us
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https://www.nuscalepower.com/projects
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Containment Vessel

Hot Leg Riser

{
!

‘ I Reactor Pressure Vessel PR TR
to steam.
\

FEATURES OF THE NUSCALE POWER MODULE
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REACTOR VESSEL

Heat is transferred from [
the primary coolant

through the walls of the
tubes in the steam

SUPPORT TRUNNION

generator, heating the
water (secondary coolant)

{§! CONVECTION

STEAM GENERATOR

Energy from nuclear
reaction heats the
primary reactor coolant
causing it to rise by
convection and natural
buoyancy through the
riser, much like a
chimney effect.

Colder (denser) primary
coolant “falls” to bottom
of reactor pressure vessel,
cycle continues.

RISER

NUCLEAR CORE

Nuclear Core

https://www.youtube
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Rolls-Royce SMR is a completely different way of building nuclear;
factory fabricated, road transported and site assembled.

IR

The RR SMR approach is a holistic, integrated power station and not just a nuclear reactor design.

~470 MWe output 3 Enhanced Gen lli+ levels
of safety and security
*.
50 Hz design il 1% unit on grid early 2050s
Proven PWR Technology - -
& Standard Fuel Capital cost under £1.8 Bn
Power station dellvery as Adaptable, multi-use
a turnkey project power & heat output
4 yr Construction
LCOE £35-E50 per MWh*
(Nth unit)

Rolls Royce SMRs - Low cost, Deliverable, Investable Low Carbon Power

Frimary modules

-
-

Civil modules

Alan WOODS Rolls-Royce SMR

Directer

Strategy and Business Development - SMR
Rolls-Royce pic.

United Kingdom

Economic potential and marketability
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EDF'’s strategy and proposals for market-tailored nuclear energy.
solutions

Dr. Jan VAN DER LEE
EDF, Head of Nuclear Export Technologies

»
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F2OA7 LT DOSMR (55 kW x 25

2%55 mwe - 110 mwe

2 RITM-200N reactors ek romir

TECHNICAL PARAMETERS

Electrical capacity =110 MW (2 x £5 MW)
Thermal capacity 380 MW (2 x 190 MW)
Refueling cycle  5-6 years Displacement £1/0001
} Length 140m
Design life 60 years -
Beam 30m
Availability factor ~ 90% Draught 56m
Plant area 15 acres (0 06 km?) FLEXIBLE, TAILOR-MADE SMALL NPP SOLUTION Fuel cycle 3 yoars
Construction BASED ON RITM SMR IS DESIGNED TO ADDRESS A Design life 40 years
period 3 -4 years WIDE RANGE OF CUSTOMER DEMANDS T —— 12 years
Staff 299°
‘ ROSATOM SMR evolution: 6 ROSATOM ROSATOM: all that is nuclear Qnosnrom

from KLT-40S to RITM-200

ROSATOM - unique experience and capabilities in the global energy market

3 5 NPP UNITS in overseas portfcio

Time proven PWR technology

Integral configuration

255 000 E;‘IPLOYEES

3+ generation

it
™

45% less in the dimensions, 35% less in mass* e

> 400 E & &, i
reactoryears of m N li'm — Iil e ﬁﬂ

succassful aparation of |

> 30 0 ENTERPRISES AND
ORGANIZATIONS

small résctors on
icebroakars |
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3) 5 &£ % (Passive Safety)

ICXARFRIE-ZEE-EREEDOR L

Simplification of safety systems eliminate the
need for AC power

Dramatically reduces building volumes
Standard PWR AP1000
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Developed by Westinghouse

PC(/:S gravity drain Water tank

-Passive core cooling system

-Passive containment cooling system

Steel containment vessel \

Air baffle\ Pressurizer
Passive residual heat SG
removal heat
exchanger (PRHR HX) R\‘;aszt:lr B
/
IRWST (In-Containment q B
Refueling Water Storage Tank) 3 —‘HQ

.1\_92
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Passive residual heat removal
heat exchanger (PRHR HX)

— CONTAENMENT
l CONDENSATE

PRESEURIZER STEAM
[ e
l § L]
—4— FEEDWATER
. LINE

STEAM
GEMERATOR

Passive core cooling Passive containment
system cooling system
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MNatural convection
air discharge

PCS gravity drain
water tank

Water film evaporaton

ADS 1723 STEEL

CONTAINM
| " VESSEL
\

Outside cooling —
air intake r- :

e Internal condensation

Steel -
. and ad GUTTER
containment .
vessel I‘ natural recirculation
Air baffie |||
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EEREPWRODEEZDMENDT./3

RERFHE Rod E2FR/1 147 E—5—BK HERANDER =1
50%im 35% R 80%E EE- ?!ﬁﬁﬂ 45% 8 10%%
80%

[EHFD B HMBEFOMARYO IS+ O ME LR
TRROEREREIZEMLE:

7 AP1000DZERLEHEICLHHBRHOMEER

[HHPR] R.AMatzie: The AP1000 Reactor Nuclear Renaissance Option(September 26, 2003), 21/31,
http://www.eng.tulane.edu/FORUM 2003 /Matzie%20Presentation.pdf
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Bxt-mEE-EREEDOR L

Simplification of safety systems eliminate the
need for AC power

Dramatically reduces building volumes
Standard PWR AP1000
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Alpha Emitter

Solid State Thermoelectric Conversion
Provided by DOE

Manufactured by Hamilton Sundstrand

Generation Capacity is 125 Watts electrical energy

From 2000 watts of heat energy
2.6 KWH electrical energy/day
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Nuclear Power Battery
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