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1. Overview of IHI

Company Profile

Year of establishment

1853

&« Capital

Works

—— .

S== 107 .1silionyen
-

6

Revenue (Consolidated) o

Branches in Japan
ﬁ' 1,322.5siionyen  ole 8

(fiscal 2023)
Business Area of the IHI Group

Resources, Energy & Environment Business Area

Contribute to carbon-free and recycling societies by providing
optimal integrated solutions for each region and customer

Power Systems
Carbon Solutions
Nuclear Energy

© Large-scale tower type boiler

Industrial Systems & General-Purpose Machinery Business Area

Contribute to industrial infrastructure progress by thoroughly
optimizing operational lifecycles with customers

Turbochargers for Vehicles
Parking System
Rotating Machinery

Heat Treatment and Surface
Engineering

Materials Handling System
Logistics and machinery

© Turbochargers for vehicles
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Number of employees
, ‘ (consolidated)
28,237
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Business Development Bases
I I (As of April 1, 2024)

Group companies in Japan
[
‘ 60 [Subsidiaries: 41 Affiliates: 19]
S

Overseas Group companies

@ 1 35 (subsidiaries: 113 Affiiates: 22]

Social Infrastructure & Offshore Facilities Business Area

Contribute globally and across life cycles to materialize safe
and secure social infrastructures, centered on bridges and
tunnels

Bridges and Water Gates
Transport Systems
Shields

Concrete Construction
Materials

Urban Development
© Osman Gazi Bridge across Izmit Bay

Aero Engine, Space & Defense Business Area

Leverage advanced technology to open new vistas for air
transportation, defense systems, and space utilization, and
help materialize social comfort and safety

Aircraft Engines

Rocket Systems and Space
Exploration

Defense Equipment and Systems

© GEnx turbofan engine 3



IHI nuclear business for Total & Global solutlonsIHI m NUSCALE

Track Record in Nuclear field
One Stop Supply Chain
Solution for Nuclear Lifecycle

NPP Components & Engineering
==

W

BWR PWR

Structural Module

System E ng i neeri ng [Photo Source: Southern Nuclear Operating Company Websit¢]
k https://vogtlegallery.georgiapower.com/ k

7~ Maintenance ~

- for 70 years
- Engineering to Installation
- New Build to Back-End

Operation &

Prlmary P|p|ng
Replacement

Nozzle-Shell
Weld Inspection

Nuclear Fuel Cycle Plant

\

Service )

Advanced Reactor/Small Modular Reactor

/_

SMRs (NuScale VOYGR) Intemﬂgi’a*te Hx
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~
ITER Equipment

Source : ITER Organization HP j
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\ HLW Vitrification & Storage Facility /

De-Contamination &
( De- Commlssmnmg )

—= 10p dige Access System

Source :

Proceedings of WM2015,
Fukushima Inspection
Manipulator - 15485

oy
P Y
\
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ukushlma
Fuel Debris Retrieval

Remote Equipment "

Source :
Proceedings of WM2016, Conceptual Study of Fuel Debris
\ Retrieval System for Fukushima Daiichi Reactors - 16111/




1.0verview of VOYGR™ SMR Power Plant

Plant Layout (Site Area: Approx. 14 ha)

- Cooling Towers A

Turbine Building A : A
Annex Building = Roqc.t.or Buﬂ‘dlngv . Control Building

2 o = g - - Central Utilities
Administration ; ‘ > . < R Byllqlng ¢
/. ‘Building . - ik 3 e - o i 1

Turbine Building 8

Reactor Building (Cross-
Refueling machine
\

reactor building crane biological shie)d
\ /
- - - -

spent fuel pool reactor vessel containment vessel reactor pool NuScale Power
flange tool flange tool Module
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Containment

Pressurizer

Steam
Generators

Reactor
Pressure Vessel

Reactor Core

NuScale Power Module




NuScale Power Module™ (NPM)

~~ CONTROL ROD
DRIVE MECHANISM

— PRESSURIZER

" MAIN STEAM

RISER
(PRIMARY FLOW)

STEAM GENERATOR

Steam (SECONDARY FLOW)
Generators
—— CONTAINMENT VESSEL
Reactor ~—— FEEDWATER
Pressure ~— DOWNCOMER
Vessel (PRIMARY FLOW)
“T——REACTOR
Reactor PRESSURE VESSEL

(PRIMARY FLOW)
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» The reactor vessel in the

NPM contains the reactor
core, steam generator,
pressurizer, and other
reactor-related components.
The reactor is integrated with
the containment vessel and
installed in the reactor pool.

Through natural circulation,
the reactor coolant rises up
the riser, descends with heat
exchange with the secondary
cooling system in the steam
generator, and returns to the
core.



Reactor and Turbine System Configuration ITHI Y M

Main Steam

NuScale Power Train —

main steam isolation Turbine Generator Building p = = = From Othr Units
valves N\
" . . h Turbine
main feedwater isolation It (R { . Bypans
valves i %é 4 Main Feed Water R e
f, - | - < Py ‘ Condeonser
1 i} +— decay heat removal " TaOtherUnks @eeeees

y ¢ actuation valves aobien Fo—

control rod drives

]

]

'

:

. L
containment vessel |
'

'

'

'

LY safety relief valves

reactor vent valves ; Pumps

reactor pressurevessel | | ... ..} s
pressurizer | IPFerdwater ! _
1 : Heater ‘ t
; . I :
el iy upper plenum : (- |

steam header o § NP Feecmater O \ 1

| Heater
decay heat removal ' ‘?L .

passive condenser ¢
= steam generators | | it LP Feedwater
Heater

Pumgs
feedwater header J i il ;.>ool Turbine System
control rods 9 +— hot leg riser
PRACUOT FREFCuisuon e s » Each module feeds one turbine generator train, eliminating
single-shaft risk.
reactor core . s
) oY plariain * 100% turbine bypass capability.
\ y « Small, simple commercial grade. Components support short

straightforward refueling outages.

ey Reactor System N nuscae
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2. Technical features and Safety of VOYGR IHI m uu!s:ie ‘

[Main Specifications]

Integral PWR
Light water

250 MWth / 77 MWe
X Max. 12 NPMs

321°C / 13.8 MPa

462 MWe (gross) 308 MWe (gross)

18 months

L E N W =
60 years 43‘5: v
= E& lllll

[Features] 924 Mwe(gross)

Light-water reactor type Existing technology can be reused.

Integrated modularization of reactor components Repeatable factory production is possible, reducing
construction risk.

Multiple (4-12) reactor plant configurations Meets various demands (308 to 924 MWe)

Multiple reactors can be operated independently. Regulated power supply function, and
Operation and maintenance leveling

Cooling of nuclear reactors during accidents Improved safety
without requiring personnel or power

Significantly reduced area of impact in the event of Improved site location selectivity
an accident

Copyright © 2024 IHI Corporation, JGC Corporation and NuScale Power, LLC All Rights Reserved. 8



Innovative Design ITHI f:H N

Integrated NPM design;
eliminates the need for large
diameter reactor coolant piping
loops. Eliminates large break
loss-of-coolant accident
(LBLOCA) scenarios.

High design pressure containment ; maintain
containment integrity, minimize potential release of
radioactive material

Vacuum containment; minimized Non-
condensable gas generation and oxygen content
during operation.

Containment

Passive safety system;
eliminates need for
external power supply in
accident conditions

Natural circulation cooled
core; no primary coolant
pump.

Small core; enhanced molten
core retention, low impact area
during accidents.

Pressurizer

Reactor pool ; NPM installed in the reactor pool.
Long-term and passive cooling continues.

Steam Generators

refueling machine reactor building crane biological shield

Reactor
Pressure
Vessel

llllllll

Reactor
Core

spent fuel pool reactor vessel containment reactor pool NuScale Power
flange tool vessel flange Module
tool
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Safety: Passive Safety System THI 4 “

Decay Heat Removal System (DHRS) : DHRS provides reactor cooling when the normal
feedwater system is not available. The system is a closed-loop natural circulation cooling system
with one system connected to each of the two steam generators.

Emergency Core Cooling System (ECCS) : ECCS consists of two independent reactor vent valves
and two independent reactor recirculation valves; when the ECCS is activated, the steam is cooled
by the reactor pool water through the containment walls. (See next slide)

o
g
g

Main
| am ! -
| ‘Main Steam
F‘M\‘Ii MSIV MSIV 1 Y .
, *Valve Closed Containment
Orfice —| i 1 N\ orice /\
I I
DHRS | : DHRS R\e’zﬁm
| CONTROL ROD Acueton § ¢ | | 4§ Actuation vatres Cantainment
DRIVE MECHANISM : : fcer 4 _ Vessd
AAAAAAANN I WA A AR A A A A A A Vessel
| 1
] ]
—— PRESSURIZER m ' ah i T Hopper _ Hopper
] A ]
DHRS i i DHRS %5 /
Condanser \ | Condansar -
E—— MAIN STEAM i i D JRS Dissobeer., / _Dissolver
T RISER | i i .
(PRIMARY FLOW) | | Condenser ‘ L
I I [ ] Generator
l ! )
~—— STEAM GENERATOR ! J Mixing L Mixing
(SECONDARY FLOW) ! Tube_fI ul
B +—— CONTAINMENT VESSEL \ / ¢
| FEEDWATER
~—— DOWNCOMER Recraaton
) (PRIMARY FLOW) conanrer ] el
T REACTOR CORE
PRESSURE VESSEL Reactor,
Vessel
(PRIMARY FLOW) \\_//
Normal Operation DHRS (Decay Heat ECCS (Emergency Core
Removal System) Cooling System)
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Safety: Passive Safety System = &®&&8kd SCALE

» NPMs achieve a lower core damage frequency (CDF) than conventional reactors by
employing two independent, redundant, passive safety systems: DHRS and ECCS

(see below).

» The reactor pool water can cool the decay heat generated by up to 12 NPMs for more
than 30 days, and after the loss of reactor pool water, cooling can be continued for an
unlimited period of time by air cooling.

. WATER COOLING ? BOILING . AIR COOLING \
T
f T T 1

* No Pumps + No External Power - No External Water

—
7
; Decay heat Transition to
z remaved by long-term air
— ! cantainmont ‘ coaling
o Y (30 days) A B (>30Days) BB
w
(% - =
Q.
>
<<
O
w
o
[ S —
= ] o —
TIME =
2 56¢s 1 hour 103y 3 days S0 days Indefinte
POWER =
15 MwWe 3.4 1MWt 1S MWt 1.0 MWe C.5Mmwe <0.5 MWt
“Alweriate TE poswse sy owmge slrvmustes he seed for 15 quelthed SefSsrws 1o partarm £330 AL profective furctions — Peben! Geasted
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Safety: Response to External Events IHI m

Earthquakes

Everything necessary to ensure the safe shutdown of the plant is contained within the reactor building,
which has a seismic category I (equivalent to S-class in Japan) according to U.S. NRC Regulatory
Guide 1.29. Due to the low height of the reactor building and the underground location of the reactor
pool where the NPM will be installed, the reactor building is robust to seismic events and designed to
withstand a maximum response acceleration (ZPA) of 0.5 g and a peak acceleration of 1.1 g.

Aircraft impact

Based on 10 CFR 50.150, the impact of an intentional aircraft impact on the facility has been
evaluated, and it is assessed that the integrity of the containment vessel, core cooling capacity, and
spent fuel pool would be maintained.

Reactor Building—""

Refueling Machine Reactor Building Biological
Crane Shleld

Biological
Shield -

Reactor Pool , Ground level
FITTTTTIIY.

B AR S S S SS SRS SN

\\
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\
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Pool Structure Containment

and Liner
Reactor

Vessel
Fuel Clad

Reactor Vessel Containment NuScale
Flange Tool Vessel Flange pgower Module
Tool

Spent Fuel Pool Reactor Pool

/
‘
-
/
/
/
’
/
/
/
/
/
/
/
‘
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[Source: METI Website]
https://www.enecho.meti.go.jp
/committee/studygroup/ene_si
tuation/007/pdf/007_005.pdf

FETTTTTTTTIY.
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Innovative Safety

-The integrated design of the NPM eliminates the
need for large-diameter reactor coolant piping
loops, thereby eliminating the large-break loss-
of-coolant accident (LBLOCA) scenario.

-The passive safety system eliminates the need
for an external power supply under accident
conditions.

= As a result, the CDF is lower than that of
conventional reactors.

The core has a much lower fission product invento
and slower accident progression than conventional
reactors, resulting in @ much lower source term
during an accident.

= Based on these characteristics, a sizing
methodology was developed to support
significantly reducing the plume exposure
Emergency Planning Zone (EPZ), as compared
to conventional reactors, to the plant site
boundary. This sizing methodology was
approved by the U.S. Nuclear Regulatory
Commission in October 2022.

Copyright © 2024 IHI Corporation, JGC Corporation and NuScale Power, LLC All Rights Reserved.

...................

103

ol I I
10

107

Core Damage Frequency
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Operating Operating Mew LWRs

T
Mew PWRs MuScale
PWRs BWRs (active) (passive)

Probability of core damage (full power, internal events) due to
NuScale reactor equipment failures is 1 event per module every ~3 Billion years.

For NuScale reactors, the probability of core damage
due to failure is less than 1 in 1,000,000,000 years

NuScale EPZ
(~40 acres)

Typical Large Scale |
Nuclear EPZ ~
(10 mile radius)

P |
SR A
am . -"'ﬁ”:a?ia':g-im.
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Operation and Maintenance

Operating Personnel
Passive safety systems, a fail-safe design, and a high-degree of automation help to optimize operator

staffing. The NuScale operational concept requires only 3 operators for up to 12 NPMs, which is
approved by the U.S. Nuclear Regulatory Commission and confirmed through our own independent

assessment.

hY

Reactor | -
[obetsrs] >
<
s
et
Operato

/

Shift Technical
Advisn Marag

Simulated Control Room (NuScale In-House Simulator) Consisting of 12 NPMs

Maintenance and Inspection
Maintenance and inspection are performed for each reactor module. By continuing the operation of

the remaining units, it is possible to equalize the reactor power, maintenance and operation personnel,
and the backup power supply can be equalized through maintenance and inspections.
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Operation & Maintenance

Refueling Procedure

Removal of biological shielding

NEHTTE REETON Reactor module lifting

actor

g crang

™

NUSCALE"

..... tor il humanking

Containment Vessel

Pressurizer

Steam Generators

Reactor Pressure Vessel

Installation to Lower Installation to Lower Reactor Move
Containment Containment Rector pressure pressure vessel upper reactor module Fuel handling
flange tool removal vessel flange tool removal to dry dock

Lower Reg ‘
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equipment
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4. Summary

IHI Nuclear Business Overview
» 70 Years of Expertise: Extensive experience in the nuclear field, providing

comprehensive lifecycle solutions.

VOYGR™ SMR Power Plant Highlights
> Integrated NPM Design: Eliminates large diameter reactor coolant piping loops,

preventing LBLOCA.

» Passive Safety Systems: Operates without external power supply, using natural
circulation for cooling.

» Seismic Resistance: Designed to withstand seismic events with robust reactor building
and underground pool.

» Operation and Maintenance : Allows individual reactor module maintenance while

ensuring continuous operation.
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