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n Status of the nuclear power industry in China

B Overview of the Chinese Nuclear Power Market

China's nuclear power market is on a trajectory of robust growth, with
significant government support, technological development, and a clear strategy
for both domestic expansion and international export. The country's commitment
to nuclear energy is a key component of its broader strategy to achieve energy

security, reduce pollution, and meet climate goals,

China's 14th Five—Year Plan (2021-2025) places a significant emphasis on the
development and deployment of advanced nuclear technologies, including small
modular reactors (SMRs) and other innovative reactor designs. The plan
explicitly encourages the development of small modular reactors and floating
offshore nuclear power plants, The 14th Five—Year Plan for Energy Technology
Innovation highlights nuclear technology as one of the key areas for innovation,
focusing on advanced reactor designs, modular reactors, and high—temperature

gas—cooled reactors among others,

B Market Growth and Capacity

China's nuclear power market has been expanding rapidly, with a focus on
increasing the share of nuclear power in the overall energy mix to reduce air
pollution from coal—fired plants and enhance energy security. As of September
2023, China's installed nuclear capacity reached 57 gigawatts (GW), with 24
units under construction totaling an additional 27, 8GW, The country expects to
greenlight six to eight new nuclear power units per year as part of its green
energy drive, By 2035, nuclear is expected to contribute about 10 percent of
power generation in the country, and by 2060, this contribution is projected to

rise to 18 percent, with a total generation capacity of 400GW,

W Policy and Development

China's nuclear policy has evolved from 'moderate development' to 'positive
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development' and, post—Fukushima, to 'steady development with safety'. The
country's nuclear capacity target for 2020 was 58 GW in operation and 30GW
under construction, though the actual capacity in operation was slightly lower at
53GW, The government has set goals to increase nuclear power production to
7T0GW by 2025 and is planning to build around 150 new reactors to double its
nuclear capacity by 2035,

B Technology and Export

China has drawn nuclear technology from France, Canada, Russia, and the USA,
with significant local development based on the French element, The Hualong
One reactor has become the main export product, with China actively exporting
nuclear technology and developing reactors in countries such as Pakistan,
Romania, Iran, Turkey, Egypt, and Argentina, The country is also the largest

overall nuclear energy consumer in the Asia—Pacific region,

Industry and Equipment Market

The China nuclear power plant equipment market is expected to grow at a CAGR
of more than 6% from 2023 to 2028, The market is moderately consolidated

among a handful for key players,

B Global Position and Challenges

China is poised to surpass the U.S, as the world's top nuclear power producer,
having more than tripled its nuclear power generation over the past decade,
However, the country still faces challenges, such as meeting its ambitious
targets for nuclear power and managing the long construction times for nuclear

plants,

Economic Impact

The clean energy sector, including nuclear power, was the biggest driver of
China's GDP growth in 2023, contributing 40% of the economic expansion, The
sector accounted for 9.,0% of China's GDP in 2023, up from 7.2% the previous

year,
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Key Organizations

China's civil nuclear power industry is supported by a complex network of
organizations that play critical roles in research, development, construction,
and operation of nuclear facilities, Here, we provide an overview of some key
organizations, focusing on their contributions to advanced technologies and
Small Modular Reactors (SMRs) where applicable, These organizations are at the
forefront of China's ambitious nuclear energy program, Their efforts are crucial
for China's goals of expanding its nuclear power capacity, enhancing energy

security, and achieving carbon neutrality by 2060,

B China National Nuclear Corporation (CNNC)

CNNC is a state—owned enterprise that plays a central role in China's nuclear
energy sector, It is involved in the entire nuclear fuel cycle, including uranium
mining, fuel fabrication, reactor design, and construction, CNNC operates
several nuclear power plants and is heavily involved in the development of
advanced reactor technologies, including the Hualong One, a third—generation

pressurized water reactor, and the ACP100 SMR,

M China General Nuclear Power Group (CGN)

CGN is another state—owned enterprise and a leading nuclear power operator in
China, It focuses on the development, construction, and operation of nuclear
power plants, CGN has been expanding its portfolio internationally and is also
involved in the development of advanced nuclear technologies, including

participation in the construction of the Hualong One reactors,

W State Power Investment Corporation (SPIC)

Formed from the merger of China Power Investment Corporation and the State
Nuclear Power Technology Corporation (SNPTC), SPIC is a key player in China's
energy sector, It has a diverse portfolio that includes nuclear power., SPIC is
involved in the development of the CAP1400, an advanced pressurized water

reactor based on Westinghouse's AP1000 technology.
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W State Nuclear Power Technology Corporation (SNPTC)

Before merging into SPIC, SNPTC was responsible for technology selection and
transfer for China's nuclear power plants, focusing on third—generation nuclear
technology like the AP1000 from Westinghouse, Its integration into SPIC has

bolstered the latter's technical capabilities in advanced nuclear technologies,

M Nuclear Power Institute of China (NPIC)

A subsidiary of CNNC, NPIC is a comprehensive R&D base that incorporates
reactor engineering research, design, testing, and operations, It has been
instrumental in the design and construction of China's nuclear power plants,

including the development of the ACP100 SMR,

B SPICRI

State Power Investment Corporation Research Institute, a key entity within the
SPIC, plays a significant role in the development of advanced nuclear technologies
in China, including the SMILE (Small Modular Innovative Lead—cooled Reactor)

and BLESS—D (a lead—bismuth cooled fast reactor) projects.

B CHNG

China Huaneng Group Co., Ltd. (CHNG) is the owner and operator of the
HTR-PM (High Temperature gas—cooled Reactor Pebble—bed Module) plant at
the Shidaowan site in Shandong Province, It is one of China's leading
state—owned power generation companies, In the HTR—PM project, CHNG has
collaborated with Tsinghua University and China National Nuclear Corporation
(CNNC), which acted as the Engineering, Procurement, and Construction (EPC)

contractor and the fuel manufacturer

m SINAP

The Shanghai Institute of Applied Physics (SINAP) of the Chinese Academy of
Sciences has been granted an operating license for the 2MWth TMSR-LF1
(Thorium Molten Salt Reactor — Liquid Fuel 1) by the National Nuclear Safety
Administration (NNSA). The construction of the TMSR—LF1 began in September

2018 in Wuwei city, Gansu province, and was completed in August 2021,
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B Shanghai Nuclear Engineering Research & Design Institute (SNERDI)

SNERDI is known for its cutting—edge R&D, engineering design, and
management in the nuclear sector, It plays a crucial role in the design of nuclear
power plants and has contributed to the development of advanced nuclear
technologies, SNERDI has been directly involved in the development of specific
SMR projects, such as the CAP200 or LandStar—V and the earlier CAP150 design,

B Hainan Nuclear Power Co. Ltd.

Hainan Nuclear Power Co, Ltd., a subsidiary of China National Nuclear Power
(CNNP), which in turn is a subsidiary of China National Nuclear Corporation
(CNNC), plays a significant role as the owner of the ACP100 small modular
reactor (SMR) demonstration project at the Changjiang nuclear power plant in

Hainan Province,

Short overview of nuclear R&D in China, key universities or
laboratories, where possible with links to small and
advanced modular reactors

Universities in China play a crucial role in the research and development (R&D)
of nuclear power technology. They are primarily involved in fundamental
research, talent cultivation, and the development of new technologies,
Universities work in conjunction with government agencies, research institutes,
and state—owned enterprises to implement R&D priorities listed in central
government planning documents, They contribute to the advancement of nuclear
power technology through academic research, training of R&D talents, and

collaboration with the nuclear industry.

Research institutes and laboratories in China, such as the China Institute of
Atomic Energy (CIAE) and the Nuclear Power Institute of China (NPIC), serve as
national R&D centers and house key laboratories, These facilities are equipped
with advanced test facilities and are engaged in reactor engineering R&D,
nuclear fuel and material research, and the development of nuclear technology

applications,
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B Tsinghua University

Tsinghua University, through its Institute of Nuclear and New Energy
Technology (INET), has played a pivotal role in the development of the HTR—PM
(High Temperature gas—cooled Reactor Pebble—bed Module) project. It has been
responsible for the research and development (R&D) as well as the main
components and systems design of the demonstration project. Professor Zhang
Zuoyi, the director of INET at Tsinghua University, is the chief scientist and

chief engineer of the project,

B Institute of Nuclear Energy Safety Technology

The research led by Prof, Qunying Huang at the Institute of Nuclear Energy
Safety Technology, Chinese Academy of Sciences, has achieved significant
insights into the corrosion behavior and mechanisms of lead—based reactor
materials, specifically in the context of lead—bismuth eutectic (LBE) coolant
used in Gen—IV nuclear reactors, Published in "Corrosion Science," the study
highlights the dual—edged nature of LBE's corrosiveness and the protective
measures that can mitigate its impact on structural materials, By controlling
oxygen concentration, a protective oxide scale can form on structural materials,
reducing corrosion and mechanical degradation, However, this protection is
vulnerable to stress—induced rupture over long durations, necessitating a
focused study on the failure behaviors of this oxide layer under stress to
enhance the structural design and safety of lead—based reactors. This project
received support from the National Key R&D Program of China and the National

Natural Science Foundation of China,

n Overview of domestic small modular and advanced reactor
technology being developed, under construction, or in
operating in China

China is taking an ambitious stride toward diversifying its nuclear power
capabilities through the development of small modular reactors (SMRs) and

advanced modular reactors (AMRs). Table 1 details an array of reactor projects,

indicating a strategic push into multiple nuclear technologies including
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water—cooled (both land—based and sea—based), gas—cooled, molten—salt, and
lead/lead—bismuth—cooled reactors, China is committed to exploring a wide
spectrum of nuclear technologies to address different energy needs and
scenarios, Among these, the water—cooled SMRs, such as the ACP100 and
CAP200, signify advancements in traditional pressurized water reactor (PWR)
technology, with projects ranging from basic to detailed design stages, and

some, like the ACP100, already under construction,

In contrast, the development of gas—cooled and molten—salt reactors marks
China's exploration into Generation IV technologies, aiming for higher efficiency
and safety, The HTR—PM, a high—temperature gas—cooled reactor, is notable for
being operational, signaling a significant achievement in China's advanced
reactor sector, Meanwhile, the conceptual and pre—conceptual stages of the
SMILE and smTMSR—-400 projects indicate ongoing research and early—stage
development in reactor technologies using liquid metal and molten—salt cooling,
These diverse endeavors highlight not just China's commitment to expanding its
domestic nuclear portfolio but also its role as a burgeoning leader in the global

advancement of nuclear energy technology.

Table 1T Major SMR and AMR technologies under development or construction in China,

Model Reactor Type Designer Rated Power Status
ACP100 PWR CNNC 125MWe Under construction
DHR—-400 PWR CNNC A00MWE Basic Design
Wat led SMR
alereooe NHR—200I PWR OGN 200MWE Rasic Design
(Land—based)
HAPPY200 PWR HIC 200MWt Detailed Design
CAP200 PWR SNEDI/SPIC Y200MWe Basic Design
Water—cooled SMR ACP100S PWR CNNC 100MWe Basic Design
(Sea—based) ACPR50S PWR CGN 50MWe Detailed Design
Gas—cooled SMR HTR-PM HTGR THU-CHNG 2*100MWe In Operation
Pre—Conceptual
smTMSR—-400 MSR SINAP, CAS 168MWe ; On.C pla
Molten—salt  Reactor Design
TMSR-LLF1 MSR SINAP, CAS MWt In Operation
Liquid metal cooled fast 3MWE
, SMILE o SPIC/SPC /| conceplual Design
Lead/LLead—bismuth— reactor (pool type) 1MWe
cooled Reactor Liguid metal cooled fast 300MW
BEssD |~ SPIC/SPIC /| Basic design
reactor (pool type) 100MWe
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W APC100 and ACP100+

The ACP100 is a small modular reactor (SMR) developed by the China National
Nuclear Corporation (CNNC), also known as Linglong One, featuring a design
with passive safety features and a capacity of 125 MWe, aimed at applications
such as electricity generation, district heating, and seawater desalination,
Construction of the world's first land—based commercial ACP100 began in July
2021 at the Changjiang nuclear power plant site in Hainan province, with the
project involving a joint venture between CNNC, the Nuclear Power Institute of
China (NPIC), and China Nuclear Power Engineering Group. The ACP100 design,
which has been under development since 2010, was the first SMR to pass a safety
review by the International Atomic Energy Agency (IAEA) in 2016, and the
demonstration plant is expected to be completed within 568 months from the start

of construction (target COD in 2026).

CNNC has complete independent intellectual property rights for the ACP100, The
organization has designed and overseen the local manufacturing of all main
equipment including the RPV, once—through steam generator, shielded primary
pump, reactor internals, control-rod drive mechanism, pressurizer, etc, The
ACP100 uses the CF3S fuel assembly is a 17x17 height—reduced square fuel
assembly designed and fabricated by CNNC, The reactor uses a conventional

standard 125 MWe turbine generator,

The main R&D areas for demonstrating the viability of the ACP100 design were:

Control rod drive line cold and hot test

Control rod drive line anti—earthquake test

Internals vibration test research

Fuel assembly critical heat flux test research

® Passive emergency core cooling system integration test

CMT and passive residual heat removal system test research

® Passive containment heat removal testing
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Figure 1 Facility constructed by CNNC to perform core cooling system integration testing and
passive residual heat removal system testing for the ACP100,

CP!oeiﬁﬁﬁlﬁa#ﬂﬁ_éiﬂiﬁﬁitﬁ:ﬂ?‘ﬁ
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In seeking to enhance the competitiveness of the ACP100, the next generation
design of the ACP100, the ACP100+, focuses on achieving higher efficiency,
reducing costs, and shortening construction cycles, Key strategies include
elevating the power output per unit from 385MWt/125MWe to 425MWt/145MWe,
implementing research on system simplification, and enhancing the modular
features during design and construction, These improvements aim to position the
ACP100+ as a more attractive option in the nuclear power sector by offering
increased power output while also addressing economic and operational

efficiency,

B ACP100 comparison to other Chinese land-based light-water SMR Technologies

China is pursuing various land—based light—water SMR technologies in addition
to the ACP100, The ACP100, CAP200, DHR400, HAPPY200, and NHR200-II are
all Chinese land—based light—water small modular reactor designs, but they
have some notable differences, The DHR400, HAPPY200 and NHR200—II are all
reactors designed for heat production, The ACP100 and CAP200 are integral
PWRs, while the DHR400 and HAPPY200 are pool-type reactors, and the
NHR200-II is an integral PWR with natural circulation primary cooling, The
power outputs vary significantly, from 200 MWt for the HAPPY200 and
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NHR200-II, to 400MWt for the DHR400, all of which are designed for
heating—only and up to 385MWt / 125MWe for the ACP100 and 660MWt /
>200MWe for the CAP200,

The primary coolant circulation methods also differ, with the ACP100, CAP200,
DHR400, and HAPPY200 using forced circulation, while the NHR200—1II relies on
full natural circulation, The fuel and core designs span standard square PWR
fuel assemblies for most designs, with the NHR200—II using a more compact 9x9
array. Fuel enrichment ranges from (5% for most designs down to 1,8-3.4% for
the NHR200-II, The number of fuel assemblies varies widely from just 37 in the
HAPPY200 to 208 in the NHR200-II,

Table2 Selection of Chinese land—based light—water SMR technologies (Data source IAEA ARIS).

Parameter ACP100 CAP200 DHR400 HAPPY200 NHR200—II
Primary o Forced o Forced Natural
) ) Forced circulation ) : Forced circulation ) )
circulation circulation (2 pumnps) Circulation
Fuel type / UO2 / Square UO2 pellet / U2 pellet / UO2 / Square | UO2 pellet /
assembly array 17X17 17x17 square 17x17 square 17x17 square 9X9
Fuel enrichment 2.76 avg /
495 4.2 (Average 5 1.8, 267, 34
(%) ) ( oe) ¢ 445  max
Refuelli |
eueling ©yee 24 24 15 18 24
(months)
Core outlet
. 319.5 313 98 120 280
temperature (°C)
Integrated  reactor Inherent safety
with tube—in—tube | Compact layout; features / Pool—loop Natural
Distinguishing once through Passive safety; Economical / combined type Circulation,
features steam gen., Underground Heat load reactor, heat Passive
nuclear island containment tracking generator Safety
underground capability

All of these SMR designs emphasize passive safety features, but to varying
degrees, The ACP100, CAP200, DHR400, and NHR200-1II all aim for fully passive
safety systems, while the HAPPY200 incorporates a mix of active and passive
safety. Despite their common light water reactor heritage and focus on enhanced
safety, these Chinese SMR designs exhibit significant diversity in their power
outputs, targeted applications, fuel and core configurations, coolant circulation

strategies, and safety system approaches,
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B HTR-PM

Based on the technology of 10MW(t) pebble bed high temperature gas cooled test
reactor (HTR—10) by Tsinghua university

® On—line refueling approach

— 420 000 fuel elements in each core: every fuel element contains 7grams of heavy
metal, 8 5%wt., Uranium kernels of about 0,5mm diameter are coated by three
layers of pyro—carbon and one layer of silicon carbon, Coated fuel particles are

dispersed in matrix graphite, 5cm in diameter
e Combined active and passive safety systems

e The helium temperatures at the reactor core inlet/ outlet are 250/750C, and

steam parameters is 13,25 MPa/567C at the steam turbine entrance,
— The primary helium coolant works at 7,0MPa with the rated mass flow rate of 96kg/s.
Demonstration project is designed by THU, and constructed by CHNG

e FCD in 2012; first criticality on 2021,9; grid connection on 2021,12; reaching
initial full power on 2022 12

e The twin reactor modules (250MWt) driving a single turbine (210MWe)
configuration, was specifically selected to demonstrate its feasibility, units
with multiple standardized reactor modules coupling to one single steam

turbine, such as 200, 600 or 1000MW(e) are envisaged

B MSR

The Thorium Molten Salt Reactor — Liquid Fuel 1 (TMSR-LF1) is a significant
project in the advancement of molten salt reactor (MSR) technology, spearheaded
by the Shanghai Institute of Applied Physics (SINAP), which is part of the
Chinese Academy of Sciences (CAS), The TMSR project, including the TMSR—LF1,
is led by Xu Hongjie, who previously oversaw the construction of the Shanghai
Synchrotron Radiation Facility, The TMSR—LF1 serves multiple objectives:

e testing the viability of thorium as a nuclear fuel

e exploring the efficiency and safety of MSR technology

e demonstrate the feasibility of online pyroprocessing
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® demonstrate the feasibility of online refueling, and continuous gas removal

The Chinese Academy of Sciences initiated the TMSR research and development
project in 2011 with a substantial investment, highlighting the national
importance and scale of the endeavor, The TMSR—LF1's design is influenced by
historical MSR efforts, notably the 1960s Molten—Salt Reactor Experiment at
Oak Ridge National Laboratory in the United States, The TMSR—LF1 represents a
significant milestone in the development of advanced nuclear technologies and
the exploration of thorium as a viable alternative to uranium for nuclear power

generation,

Overview of domestic small modular and advanced reactor
deployment plans (future-looking)

China aims to become largely self—sufficient in reactor design and construction,
leveraging its indigenous technologies, The country has a well—established
nuclear power industrial chain, with a high degree of localization in R&D
equipment manufacturing, This domestic capability is seen as a strategic

advantage that could enable China to export its nuclear technologies globally,

There is no national development roadmap and/or plan for Chinese SMR or
advanced reactor deployment or construction, As advanced reactor technologies
and SMRs are being developed, the various design authorities are in talks with
different provinces for first—of—a—kind projects. These plans are often
fluctuating and changing based on political, financial, and project realities,
Currently, there is only one construction license issued for advanced or SMR
reactors in China, for the ACP100 (Linglong One) which is nearing completion of

construction,

China's future in SMR and advanced reactor development is characterized by a
strong commitment to innovation, significant investment in research and
development, and a strategic approach to becoming a global leader in nuclear
technology. The country's progress in projects like Linglong One and HTR—PM,
along with its exploration of fourth—generation technologies, underscores its

potential to shape the future of nuclear power both domestically and internationally,
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o o of 4t vj A2 Washington 9] €% AFYAFQ] Energy Northwest 2] 1] of | ] 5
PEAFEL(LPO) 2213 AlH o] E QoF v A" v & (non—federal match) &2
A== A,

— Washington 5= ©]3]= 1001 d §hof] QHof it FAE 93t =71 AHE dAkekE vha
2172 EIAZ O, 4ok BL 9ls AL Washington A4S %ol Ba

® Energy Northwest—= Washington 5 Richland®] Columbia ¥4 21 2030 A 7}A]
HAzxo57] 7S HEE U 127]9] Xe—-100(F 960MW) X2 AE 9.

— Energy Northwest= X—energy?} 2020 5-E] Washington & W Xe—100 ¥A2 B
AYS =98 $ton, 20239 7Y 199 Ab= Columbia ¥4 QlEofl Xe—100& E¢
37| 2 3= 357 E 9F(Joint Development Agreement, JDA)S A Z23%t v 1L

- 20244¢ 14 109 AZYA} Puget Sound Energy+ Energy Northwest®] XAt X
A A 9wl ey Ame] 1A e} 1359 $)E BAGH: Ueo) ot

(agreement)2 A 23
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B 0|= TerraPower, O] NRCOI Natrium SMR ZH& 6|7} A& M HI=

Power Magazine 2024.03.19., TerraPower 2024.03.29., Power Engineering 2024.0

W 2024 38 29 TerraPower= AfAZ} Wyoming 5 Kemmerer A[0|A 7 SO1 A5
V&RALZ Natrium(345MW, SFR) 232 2lsh 0] #A=EAAI2I2E (NRC)Of| A&
LEME H SO LS
» TerraPower®] W2 NRCO| AU A% LX2 A3 7} ARFAE A&ESE 7]

TerraPower”7} &<,

— TerraPower+= Natrium A& Z 2R Eo| oF 10 T (eF 1% )] w7t A&

=1 hl -
shgon), ol YRR REE 209 T 32 WE A

\}

31

3.29.

LHZ}
o=

517t

o 9FA 2024 3¢ 184 TerraPower? Chris Levesque CEO= 2024 6 Natrium

Qa2 714 AR 918 Zu] Folul, 20304l 0] AALAE BER Fhrin 9,

— Levesque CEO9| W2 %7| A4 YL Y28 = (nuclear activity)dh I

B 0= GLE, Ol HILAXIEC] HALEU AFH EH0d HICHHI CHoll EF 23

L
%it

Silex Systems 2024.03.26., World Nuclear News 2024.03.26., Nuclear Engineering International 2024.03.29.

W 20244 348 26¥ O]= 22k5 == 71= 7|Y Global Laser Enrichment (0|3t ‘GLE’) = 0|

AR Re| = DaEAE=Peta(HALEY) SEY SIS 2ot fohe 5= AH[A A2t2

(Request for Proposals, 0[5} RFP’) ZE F H|QtME AIESHA| 47|12 ZHIUCIL 87

ol

% GLE= Mt 5= 7182 Slex 2|0|X R2ts 5= 7|e2 =4 20HAS 2fHet 7[gez XE2 &5

Silex Systems Ltd(0]5} ‘Silex)7F 51%, FHLICH Cameco7} 49%2 AS St

01

=

=

- 20244 19 1] oYX B 245 ) HALEU 339 %S 913) S28192Hs(UF,) 9

s A% 24| S F RFPS WED v 98
o oM AISHA] HlAlE AT s
Mashs 7|2 A Aok W3t

- 2016'd 1] oA F= GLE|| 30\ &<k UFs A4S 918l GLEZ} Hl= Kentucky
Z/dsh= Paducah FoJA FHAL(PLEF)Q 35 YR (feedstock)® °F 201

-

£ol
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SEH<E -2 (depleted uranium hexafluoride) S HHufjsl7| 2 gHo|glom AYARE L
A AA -2 Aol e 4= == 9

W 5HH, 20244 32 262 O] LAFA|IS|(NRC)= North Carolina 3 Wilmingtonoi|
ISt GLES| A|FZ I (Test Loop) MHUST AL QFH2H0| CHSH HANE 2tES T 20243
257|0f| o 4=l TRL(technology readiness levels) -6 &= Al ZH|0f| CHH[3 UFsS 2424

ol- A 0|E§ 20 %

= OLI:I

olo] we} GLEE= 20241| 5¢t TRL-6 7| A5 BT B7t5 ¢ad oo,
Bt B7F 5ol wet o]21 2028'd0]| PLEFE

B 0I=3 Constellation, XI= A X2 2IX1E TZHEN| A2 JIseh =AMIHA
E

Constellation 2024.03.18., World Nuclear News 2024.03.19., Nucnet 2024.03.20.,
Nuclear Engineering International 2024.03.21.

B 20244 32 18Y 0|2 Z|CH LM 2SHAL Constellation2 0|2 2[R Z QA2 T2 HE 2=F
EO| AHZ0| 7tsSH 9 EHE2{(QF 1R &) #2930 217 7| AR S whstat,

o o A 7 W AH-S 29 F2 Constellation &R 147 F-X]of| A 217]2] A}
25 29 FOo2, oo 2EH AFS YA FRES, Ut AR AAM, ALHA
59 BALo| AMEE Al S uhEl

ol HAAH YL Constellationo] 7S Alqf =4 5 ZF 4 (green
financing framework)S 7|8t 2 3}
—olof e} A ST, HAFL AAIE, AR QA A, FEEE AJeHA

(repowering) W PEFAo|UA] 2§ § ZRAES 93 AW Lol ZbssHA .
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B 0i= Kentucky & o2, RHAI I B2t IH2X| St

Spectrum News 1 2024.03.22.

B 20243 33 22 Kentucky 3= 542 ST 0] MR T AT L 2RI AR 245t 7|5t
OfHES 2[5t AR H#10t 198 (Senate Bill) 2 2HAUZ| 2 ETIA|7| 11 Andrew Beshear FAIAIL]
zE 802 23

« SB198°J= Kentucky 5o A 9212 & £41517] $13) el A 40] A g4 0
A4 24 BH4ot A NG Aol A AHsd 71ES AASHE Yao] EiE,

pE

~ E3 8] RS Kentucky 3 QS04 4212 Aol 7)o} $<1 30 0] gjgdom 74
=) 574712 Kentucky 9718 L3S dgstes o,

B 0I= EZANucor, Google-MicrosoftQt MZI RIXI2E 12{E 4 I2
HIE JHE oSt 2= 2H

Nucor 2024.03.19., World Nuclear News 2024.03.20.

B 20244 38 19Y £0| 2o BZHZAHIQ! Nucor= Google, Microsoftet 8| 421 2zt2,
ZLM|CH 7\|°"“*1 M, 844, 37| 0|HR| A2 (long-duration energy storage, LDES) &2
TSt 27| A T2ME HIZRLA RE JHE 2 M3 MEfAH 220N H=cke 2204
(Initiative) 282 wagt
o FY AAEL 2 AU ZRAEE 93 71& FulA et A2

Z}
(o] 1w
FolA A, A2 852 E S Al 7HA F20 4 % = ZHYHIE A
[

o
293 oo 2 2030¢T] 7R ZRAE NAS ExE T}
- A AR 7+ 7|9E Fuf A F(offtake)o] HR3F A F ol TRAEZS Q3 |2l o g
Aol A ARAFE A2 A (Request for Information, RFI)S 2adstr T4 = 7)<

Algxpet kA, B2z, AEAL 53 HE5T AE .
e Nucor= 20234 5%¢ 162 NuScale©] 7§ %2l VOYGR SMR2 &-&3]| A7|2& 23
AL AAAAD ] A FF 2 AR 2] QI VOYGR A RA|A Adof gt glgAd

HEE s FalidAMOU)E A 2T vt A=,
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B L} Prodigy Clean Energy, 3301 X9 J1gdi} 015 ZASRM HE
2|5t MOU HIZ

Business Wire 2024.03.19., World Nuclear News 2024.03.20., Nuclear Engineering International 2024.03.21.

W 20245 38 192! FHLICH Prodigy Clean Energy (O[5t ‘Prodigy’ )= 7HLCH Saskatchewan
Zo| 21Z012|% 7| Des Nedhé Groupt 0|58 243 XS 225+ At U X|FALS| CHA
M 3713 L= flst YollZA (MOU) & Al 2
o O|H MOU AH|Z2=Z YA= o]53 YA (Transportable Nuclear Power Plant, ©]5}

‘TNPP’) Z 2R E ey} sl YF1 2] AFE] ¢l First Nations®} Inuit, Metis 59|

— Prodigy°ll W= TNPPi= @A A== SMRY} 2] A4 AzEo] &%

HuE Haoke $A 2ulw DR,
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X1 DN st HIok

- i 'OFEEI 9} Europe -Africa
ot

= 3O
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™
B 3= Sizewell C && JHEAL EDF Energy= £H

HZE
Sizewell C 2024.03.25., Nucnet 2024.03.26., Nuclear Engineering International 2024.03.29
W 20244 33 25%, Sizewell C LIS 2lsl 2= &l Sizewell C Ltd= EDF Energy = £
ofg S5 3 £2lo 48
Aol A gt 7k

27 ) A
/‘\—:_l_]_
= AR 74

Sizewell C 214 (3.2GW, PWR 27))&
Sizewell C ¥4 T2 AEV] BHAZ A
A 2 Fel
A $7k A AZo] PR B
o) 27]]

2ast
] O]H‘] ‘?_J_‘ S .23].]
O|2 o] H O Sizewell C Ltd~= EDF Energy2] &
(Office for Nuclear Regulation)of ¢4 &
® Sizewell C Ltdo] ©}= = oJZFHE F=H Suffolk sfjoto] Yx]3t X
EPRO|, W A o= ofYFE AAA], 2,400 2] 222} 44, YA A EA7t
=014 gAY,
— Sizewell C Ltd= % F W2 12 ESFAE A7) Q&) g Q&S AF20
HA QA A 2 2H|E 28 F4
— Sizewell C Ltd= sliId ¥4 &3 Al FA9] dFE 24, Foxd, H&, dHHA
2 Etaf, A7]Fe |99 AETFAES 19%7HR] F7HA1Z 75“5101
 Sizewell C Ltdi= ) & HE=444FID)o] Weld ol goletn st s
meae] AAH A B =0lS A Folekn AW,
259 T E(9F 4% H)3E FAT Sizewell C ZEAE 9] tfj ol
°}E]% A+ BHotal Q. & U A= FIDOA =
Sizewell C Z2RAE Q] 20%, 20%, 60%2] X|EHL HS

A A R
EDF Energy— I}Hlo| %
¥ EDF, AlFExA7} z¢

o T
Es %\‘_‘li a4

C=1706%, 1E52{=1351%)

(172=1,463, 102

JIA W2 25 20241 48 5

3) | =2



A ok, &R0 0101 XA E(ASN)IH JI=XIAJIS IRSN 2t

UxWeekly 2024.03.18., Le Monde 2024.03.19.

W 2024 33 192 DA SHA2 A QA7 |2 RAHAIMY (ASN) 2t 7[R |37 |+

22 HITSHUT WAL UROFHHTA (RSN B SEOHS A1 O AHIAA iok2

=22

1H 2J0|2 (2Hd 2608, HHH 2508) £9I8t

o 3l Hk2 2025W 1Y 1YF = ASNY} IRSNO| AFE &8 9 7hAs)sto] 42y
A 9 APAR S (ASNR) o] 2h= At P 7] 8-S 4

H

- 20239 1290 T2 o] - AJ ST L ASNTH IRSNS BT WS 2tz 8)olo] A%
gov] 28 28 THs FAS S5 WS 24 2285, Wik 98EE FupA2) vt 98

- s R S Hete] A% A
FEAUNES £WT AHY.

BE2 49 3%0] A SAYUCE T

mlo

— ASNRO] A=W ASN 29 53087} IRSN 29 1,740 0] 3+ o4,
o ASN3} IRSNO| £35S BPR2 Al €72 A4 71&3k0) 43 o) A4ed A9e
s 14l A AAS BBkl Macron hES] 21t SR kel

— 22, 2 TA|9F IRSN - ASN k2= 7 7|30 F30 mhE A2 &5, A&27He]
YA A, G el digt diFe] FEA e ol s Heke whHeh

£
[>

Tof s 19860 A2k’ A ARLY] WEo R £ 5 A7 A7 = A 2000
ASNZ} TRSN 9] o|F A AE w?ﬁﬂ, IRSNo| ¢
AFE +H3HE S 531, ASNO] IRSNO| HEA A& E
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e GRS 3198,
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DA HE, HARITIE NS 3K SE0 X1 L UIZSC 88
HRUTIE TEME M

Enterprises.gouv.fr 2024.03.21., World Nuclear News 2024.03.22., Sfen 2024.03.26.,
Nuclear Engineering International 2024.03.27.

B 20244 32 21 DA HAHZRT|7|€91 Oranolt 2H2t ZIAA|US A5 28HARE
—

(MSR) 7H2t1#|Q! Thorizon (L|Z2tE) 1t Stellaria(ZZA) = ‘T2tA 2030 EAF A2l9
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USIO 2 TIA YTt TG HEH SHFEH ZOF SRR THEEAVNL Z2HE 334 S|
MAE|0] 242H1,0009F 2 (2 1462 ) S R LLQICHD LrESE

1
021A 108 Macron THEE2 MY Zd2ut O 71z 7S flet 57HA 7=lel 3002 R=(ef 44

A

>< 2 gl

ol 'TYA 2030 FXF A2 S LHstn, X 220 O SMR Z2HENUWARD), @ 2 3

shiEe 20rel elil AXIZ JiE, @ HYIE 2l s @ o= X2 2 MEE, © e 2R 2SS
SHMO2 X[al7| e 102 R2(f 1.4x 7) EXt Al=S 9i5! vt US.

e Thorizon& Orano, ZTHA Yzt - Ao A QU3 (CEA), ZA AAE 7Y

=

Oakridge, ®7]o] AR Y| 7]1Y] Tractebel, Y EHE= NRG—Pallas A4 2]- s+
250MWt/100MW X292 MSRE 7|9t 202, 20353 A71x] Z2EEFY A=
758 2R 33 UL,

e Stellariat= CEA, ZgtA QXY o]g 7] Technip Energies, ZgtA o] e] 9
A=3} AE 7)Y Schneider Electric¥ 7 250MWt/110MW +2 9] 2438 MSRES
At 2o 20336 0] 3 WA U2 AL AT w2 20358 o] T U THES

v = o
HEE SHL QS

—

o I HRE= AN YA AEEo] st AEE W 55 2ofo] AHEA
HRES 2] QA5t7] Y3fl, 3xtE o Ax FAUAR NG AANYE T2AE FH(AAP)E
A3l = 117 GAol 19 2,9909 F2(9F 1,902 )& A H)=

B IOIZA MHO| HEH. HIEF 2O SHAMRATIE HELH L T2HE T HE
= X|g= 2 X3 chad
1x=2g - & 24908 S2(2F 365 )

7|2 MR (D Naaréa(ZZHA): 8OMWHh/A0MW 20| 282 gt

(20233 62 &HH) | @ Newcleo(P=): 30MW H2Q| Hlziz Het

& 7,7202t K2(2F 1,131 &)
@ Jimmy Energy SAS(ZZA): 20MWth TEZ22] 122 Jijgf

X 32 (@ Renaissance Fusion SAS(Z2EA): 1GW 22| ARIZ2|0|E(stellarator) R80] shgsiz gt
71 Ao @ Calogena(ZZtA): 30MWh 20| Z42 i
(2023 1€ 2H) | @ HEXANAZZA): 300MW 20| AFHZIns2 Jgt

® Otrera Nuclear Energy(Z2FA): 184AMWth/110MW 29| AsHzinaz Jdt
® Blue Capsule(ZZIA):  150MWIh/50MW 22| Az JHdt

& 2,7800F F2(2f 407 )

3% 8 .
ot s | O SelaralIREA): 2500/ 1 10MW 20| ZAS BRI
L [=3

@ Taranis(TZA): 1000MWMth 29| shREH2 JHgt

20244 32 dH
( ) @ Thorizon(UIZ2t=): 250MWth/100MW 22| EESHIXIZ it

XtZ: THE DIRECTORATE GENERAL FOR ENTERPRISE E=Xtz H2|, Sfen 7|AH2024.3.26.)
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B S HIOIHZE =, Isar 22| oiHl-#2H ol 23

PreussenElektra 2024.03.22., World Nuclear News 2024.03.25.

B 2024'4 38 22 =Y AH2FA}L PreussenElektras HIO|0| 2 214 - AH|AE S E 2 2 E]

Isar 2271(1485 MW, PWR) 2| a{#4| 2! A 5|7t 2S¢t

o Isar 23 7|+= 54 ARV} 20234 49 156U o) GFAA|3E opx| 9} 37] YALZ (Isar 2327],
Neckarwestheim 2% 7|, Emsland) 5 StUZ, 3jA £H]E Y3l AFETHAR 193
chir ol 17 Wzrs|ze] Aol AWE UL
— PreussenElektra= 2019 7Y s AZ Q] diA X EA AHAE A=3E v .

e PreussenElektras= A WA AA 2Poz YA Hx HAE AT oA o]y, o]e}
A ARG H L] WE AAE &) d4A sEE 22T A
— PreussenElektrao] =M Isar 237] af|&] < 2030dt] A5= o|Fo|H g A=

e 858 &8d ¢ S 2AeE HAYd.
® PreussenElektra+ Isar 23 7|5 33| & 77|19 YAZ(Brokdorf, Grohnde, Isar

1% 7], Stade, Unterweser, Wiirgassen)’} €A A ¢ =olztal g3l

=21 UfG AN, AQA Mithleberg §1X19] §IXI22271(RPV) dHHl
Hek HiA

World Nuclear News 2024.03.19., UxWeekly 2024.03.22.

W 20244 38 21¥ 5 UfG AN (Uniper Nuclear Services GmbH, Framatome
GmbH, GNS Gesellschaft fiir Nuklear-Service mbH) 2 A|A H2HAL BKWLt 20194
FH2|E Mithleberg 2 (390MW, BWR) 2| HRI=2=E7|(RPV), RPV B7H, X018 15
5% (drive housing), RPV tHEA S5 A ! ZASH= LHE2| AIS A1 2.

- UG A2AYe ZRAES] & a4 oF 21050 D¢ Aow Asha glon

20259 ol B YA FE|o) A Ze A &FE of|H Y.

4) https://www.gouvernement fr/actualite/france—2030—accelere—le—nucleaire—de—demain—en—misant—sur—la—formation—et
—I=innovation

5) https://www.entreprises.gouv.fr/fr/actualites/annonce—nouveaux—laureats—appel—projets—reacteurs—nucleaires—innovants

6) https://www entreprises.gouv fr/fr/actualites/appel—projets—reacteurs—nucleaires—innovants—annonce—des—
nouveaux—laureats
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* Mithleberg 9172 1972 Y& A2kl 479 7hs $- 20199 128 FHEAIHA
O, A0 YTt 57]9] YA (Beznau, Goesgen, Leibstadt, Mithleberg, Lucens)
% FHz A} AYEE A4,

— A= 2021~2024 Q744 ARG ?fﬂﬂi AGA AA 9 5% 24 QDA 2025~
2030W7HA] AR 4 7], AW 2, ASFAAR A2 AP@DA), 2031
~2034E7}A] YA Q] adut ‘:'EH/\]H(conventlonal parts) AABHA)Z FAET, 2034
BE A RAE e $Ee Aued dEe.

— BKW+= 2022¢ 69 ' A4 A 1A 7] o]l Mihleberg €A A 2TA AAHA =
Azstgon, 20239 9Y S YA A WSt AHLENAT o1& ZYS JBFYPLS

R AT ANARLE Zwilag ZAGA A Bt 29,

B 21AI0F Rosatom, Atomexpo 2024 A Soll Si=2HH| SHH

Rosatom 2024.03.27./28., Nuclear Engineering International 2024.03.28.

W 2024'3 33 255 E] 267FA| 2{A|0F AZ|0|M BT A BRI ZZH2! ATOMEXPO 2024014
Rosatom O8] Z71=3} C140| 312 A L QF5HZHM (MOU) 2 3| 235t
 Rosatom©] 2009WXE] /]2 5 ATOMEXPO 274 Y=} wde Yxted A1 3

=ofala Al BAE Aukels] AT 22 A4 AR A=Y,

FBL

2

mlo

* Rosatomol| W=, &3l 133]& Gro|sh= o| %l Akl 757)= 2007} o442 7| a7}
2713 o H7FAL = 4,500 of] 2

— ATOMEXPO 2024 7l|3]A]of| &= Alexey Likhachev Rosatom A}, Rafael Mariano Grossi

IAEA AFREZ27H(3HA}3]9]), Sama Bilbao—y—Leon A|A QA & 3|(WNA) AHREEA 50

AR,

— ojulaAte] obmelzt FAHCEE Usta, Wel, UR|2)9} oletart A &ow A,

~ ool A% WA ok U, Ak, AE), B, TAY, B, Wl mE Hofel A
A2 9] ol 307 ol 4ke] W AHolA] elHglom, eAlor Ut Akgle] Mk
B4 2 SMRI} 4A]T) A2 S Eaket B4l Axp2o] Aol o H gl

» Rosatom®| Atomexpo 20249 &3O

t

A2 @8 ¥4 94 MOUE th33 22

— (Ao} 35 X 9) 39 269 ZejmEA7] M7 (Primorsky Krai) J¥eb Hf 47]9]
2.4 AAOFPY) AL 95t SRR RALe) B AR i B4 A2

-lu:
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dEe fs) F74 o 14 - 295 A% &2 74 A |4 A2
- (Al2u]o}) 39 25¢ Al =u]o} B} soje} Fofo] FE 97 MOU A&

59 Syl ke oA fel 1E 1% W AR Qlxet A

filo

— (=) 3¢ 26Y Rosatom? A= 3|A}Ql TVELY} ==+ 3AFQ]l Limac Company %
Dalian Baoyuan Nuclear Equipment-2 34| @ =3 & 2o U3 MOU A2

— (Ngloh) 3Y 26 AlZ|oldd At 9| US| (AECS)9F YAt 9] H3l4] o] §of T3 MOU A4

- (&A= 39 26 LAY o A] - FAMReL AR o] FI}A o]gof Tt 2EY Y-S

O Lk 2% QM ZAE o5t X2 DRI JH Hat A3

World Nuclear News 2024.03.22., Enerdata 2024.03.26.

W 20243 33 18 AlLF AF=0j|L4R|M (Kenya Nuclear Power and Energy Agency,
NuPEA % Z'}_ ._ -| |:|| jl_l-Z'Ij 60_5_ 5|_;|01| 7-|;g| °_|7\|-E=I ﬂaﬂ 7|.||=||-01| J_}o} Z-IEFJL-I
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67}Xl /\}OJ" CHRH A, o] 5 A

Oi zlsj
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mlo
|:|0|I
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= ol LA l=et e, olsiuAIA Frof B A,
FON, A2 2209, 73R A&7 T
yot=dl oF 29 7,300k & (eF 3,693% )7t &8

3] NuPEAL: Xz QA2 7uto] 2027d7bA] 8,300%F 2 (¢F 1,1229 )7 489

E
=
Ao g =A3H

o NuPEAS| w21 Ak 2z ¢4 222 2027EH ¥ 2H3- 24|, 2030~20314 2
1o 2 o] &
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O DA 2L Soi|2] S AR EDFQH IS4 Mt 83

Le Mond 2024.03.19., Euractiv 2024.03.20.

W 20243 38 18Y Sébastien Lecornu A ZHHE 2802 SHAHZ| 4(nuclear deterrent)
SHHO| Usto 2 HBT|(A-SHAL ZEE 5) 0| ABElE HSea it H A0 SEE 2ol
EDFete| =S Lael.

* EDF: Civaux Y(ZF 1,561MW, PWR) 715082 AES WAst= SA| o] g&o] 23
H 54 Aol dieh AR AL AW AE Algslr] 2 sholon, 202602 o g
Civaux YA 9] A& urAd] 7171 A HAE 2H¢]S 438 4= Qe 2 2} oA H
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- WA e] 2AME S BAE Asea Alx
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Nuclear Engineering International 2024.03.28.

W 2024 38 25¢ A|E =F7| CEZE ALt S AIQ! Teplarny Brno2t 20N &
HME 2 AR Brnodil Dukovany #7(Z 2,000MW, PWR 47() 0| 'Ldict & 3o =4
O 42km Z0|2| A5} Y442t AM S Q|5 M2FA S0k A|Zst

e 0]=2023d 59 50| s WEom A AT F Ao o] & ALer, Y =
AEL 2027¢ 2 e %

A2 EU Exg 9 a8 71¥Y diE 5] 2HHA 3.

vl
o~ J
o
=2
i)
R
™
oo
e
2
o,
o
=
I
oo -

ol ZRAEV} Aot HATILO 80% SJESHAL Q=

A= 283
Brno®| 7pA ARERF Sk A A E Tl 71od Aer Ay

|
o]
[0}
o
]
=
=B
®
2
kU
o

g g Z2AEVL Brnod ofuA] AFGAES Y3 Fa3 &
2kl Yo, A=o] 2 Mo xS Fgtths Wl Faketthal gt



OFAIOF ..

B UAE, Barakah 88 437| M3 6 A
ENEC 2024.03.24., Nucnet 2024.03.25., World Nuclear News 2024.03.25

W 2024'F 33 23% UAE #AEZAHENEC) = Barakah 437((1,417MW, PWR) 7+ 2= 20f|

HAZ|AUC D et
e ENECE: APR1400 47]2 A% Barakah 97 (Z 5,668MW, PWR)-2 UAE A&4=Q 9]
=9 getaE XY Aol vy,
A ot B

Ao 25%= AlFste] UAE A 7
— UAEE Barakah 9734& &
W WEe Eolua BE,
e Barakah 43%7]& 20154d 79 30¥ 23, 20224 79 A2V SAES =Sl
20234 119 234 UAE A HAREFA A (FANR) 2 HE 8y 57 &4 3|7& w2

20239 129 199 A=dHdS 4=
202349 29 240

— Barakah 1-2-337]= Z+z 20214 49 1Y,

A ee A,

20224 3¢¥ 244,

2, Urenco?t IMAE E)| SSH HIZ

22l BERtE 2024.03.27., Nucnet 2024.03.26., World Nuclear News 2024.03.26
Nuclear Engineering International 2024.03.29.

g s+

ro

W 20244 38 229 %ﬁ*a%xrﬂ (Ol3t ‘Br4er) 2
23 7S HEHCHT 93!
o[yl Aok 53

Urenco?t 10 27| A

o TS 19938 7E Urencodll X 5% Feha2 9
7180 A= g IS =Y & A H]dekar duet
HES Igsie (A JiRoz ¥R UZRc MR O U K H
2 = - =2 - DR 55 A2 2 Y



— Urenco= 20239 12¢ Almelo A]A2] €L 15% 5= AES HHESH v} Qg

WORLD NUCLEAR POWER MARKET INSIGHT 43

Almelo s5A| o] FHAA 0] E(cascades) WA12] o] 7]9] Al €4l EE7]|&
Azt oF 750 SWUE F7hed Aol A HA At ddEe|r]= 202737 7+eE

g .

= FEXMH HIIRIN-237] ot &= AlJ| 61 S|

[ T—

MAEEAIE QIAOIE 2023.04.28., BIRT 1L F — T RFNKRICBIT HEENENE L SR DEGE 2023.12.19,,

FIRT L ENEWS, B 2024.03.14., NHK 2024.03.15.

W 3 14 Y2 FRUH2 2009 7E A 2 S 5l 1 - 2571(ZF 515 806MW,

BWR) 2| 5| 2l tHZE 22 Qlafi shiall 2t= Al717F 2036'A0{IM 2042'32 2 614 H7 |=|AUCt

il 3ol
suto s} 1- 25719 S)A suA B4 URE Aol Au] S A4S T 57| FA
Aol A 2271 A Al - 157] sfAl= MAs] A siA] &= Al7|= M E.
x Yol B o BU2 25 5 K0l U IhiDl= 23 M SN Ngsars ves
PEDAOI= F1 Alb| SHHIS, SOl RIXIE B Ab| s, A0l BRI 712 SOl SiHIS ZIe

- utesl 157 19764, 2571 19784 AALAe AZke) 20099 7 AT,
]

2024dZofl= dE AR F HRE A 34 Tl 501 A Y.

- ZBRAHPL 9572 A A5 BT AL HEI T 1572 A5 Walo] 71E A
Hrp QPAsta agAoln, AYYE APH Al 12719 a4 717+ 25.719] A 73t
Hroh g5d AR g

- 7 7)o A oA v]8-S V& FUS F oF 8409 Q(2F 7,466 )N Y.

FHRAY2 202349 39| = A9 HHE HiH &3 HEE o] f& 34 ¥4

2k A7) 2023 oA 2024 E 2 5=A T}

A& RE 2024 42 3 BE JIE XE(10090 = 8883)

r



44 | ZQE | orAlot

W oHH, ZEO0IM= A2 SliA| S A0 A|1#H(67] & 4,696MW, BWR)S Z&l6H &
24719| HYUZT}oliA| 21 SY. AL HALZQl SFA|0H M-S A|2leh 187] SOIM SHOt27}
1-237 |9 {A|7} 713 2| RIS 7 QS

MO

o JHo] FAHE A3 AL AP ES] JPDR(12MW, BWR) 17]7} 43

= .

J8 U= L M Six T AE
2023.12. . . (E E)
2001 2011 2001 Y 2031 2041 2051 2060
£710| (A MR AGHAHIA) | gacp@nzis A i !
) stotest o ¢ : 1—..,_4 — 1A Fh)
#otost ¥ + o — § A Beollibianin
D uBA O e———— : " A i | O sz 3 ) o)
L o# © e—i by ——+ | | T A S
ojsot @ 1 : & g i
Alopy] 1:3-::_—'—‘
T pa— 5 : s S
OI7HE} ® o — = =
Q0| B o — ———
Q0| @ o ¢ : e
ouptetd 4 : @ —
A7kl 2 4 & : — o
ostety - g >
F340HH2 0 . 2 >
£3 A0 K2 @ ¢ ¢ D
#3240t H2 O é ° S
EENS PR . ’
A2 BRIFIF T B OERICET 3EL080ESEOEGE (20231219)8 E2 HE - Xy
B 2= JAEA, 1128820 W2 25 2HE JFEst ok e & 2l

FFHREREHR 2021.07.30., MALZAIZE QIAIO|E 2021.08.20., FEMRHR 2024.03.27.,
JAEA YALOIE 2024.03.28., Zp#THE, BrEE@1E 2024.03.28., B AHHE 2024.03.29.

B 38 27 LR AR ALINUT | (Japan Atomic Energy Agency, JAEA) & 30MWe| 12

A3 2 (High Temperature Engineering Test Reactor, HTTR) & &85l 4 & dZ 7|50|
AMALE| AFEHE 25510 A|H LHZEO 2 QIR 2 AA|GH= Al AIAGE

PHTTRE 22 L60TAE WA 4 S ASAE 48 50T 2e A2
7hs B TEN 129] UL o] 83 A A

nestaE AL 9% 2E AFe] B

il
0.1::
2o
I
4>
i
O

. G A= HTTR=



WORLD NUCLEAR POWER MARKET INSIGHT 45

B AYe TestaRe R dWAS AZSY] 8 WAE. ol ke
HTTR 9420 542 383 §7 5 ol o] 4Ax o2 Holxe AL
ghelst

pih

- AdoMe dF =] 3t & eAA o2 GA sk, AlojEo] 7e= T dd

-1 A3 AAE Y 549 4 dFol 8 WA fol SHEE MR AdHew
W Ho] Ag AJFF oF 58 Hhof b o] FAHE AL ERIE

— JAEAE= 20103 2022d 0| &9 9] 30%0l4 HTTRE] W7t& Fdsl S &<l
st AlES AA e, ofHd= E89] 100%00 A AlE-S AlsH

Xtz =2 30MW
aAXE =27 2= 950°C (= 1)
1X E2 25

1A HZpA e 4.0MPa

== ac 2.5W/cc

fE === 6% (F)
=, 950°C w4 19984, 20044

cAE-g 2T 2= 20104
= 502 950 C 2T

B 22, 2] A2 W A

MNIAL A1 QIALO|E 2021.04.30./2023.11.10./2024.01.05., HHE ) {1 ARIAE PR E R C BT 2 HESR
2005.10., & >HRBBCR I (6 AEsie BT EE C BT 2R & L BTIRIC>1 T 2021.07.15,,
BB AR 2024.03.27., ABAZ 1— 2, BAAHR 2024.03.28.

ro

m 38 27 L= RFS(Recyclable - Fuel Storage Company) & Ot 22|51 FAMA|0f 2{z[st
AEZHAHE SZEMEAIMERl EAO|ZHEHIZME! 2| 2FS 202413 7~920f| A|RE A=



4 QI RFS= =a gt R AR 35 24 A "2At
SAIE = gl fFdtt A A 9 AT AR HAld Y,
FeTHARE 2] A7tA AL A%
= = d - % 54 B AT AARE
BPE 5 9on, 20109 3H £ B¥ /M 5 94 A48 20139 $ET

A ANE 152 FARRAA olF A2 =YW FAN AT AAE 2014 19

— 'ZAto|ZARHFAE A= 2005 10¥ = HHy AR A= EH
F2A7F A ASE Aol upet AT HARTE 50W7F B = Q1S

% Mitsubishi S22, Hitachi—-GE Nuclear Energy S0| XIASt 44 - XA A2 2
- elxpol 2 A mY|ZAE’
O

9-95}7] Y A= ol E| &} FAA], RFS 34} 7F oFA
-sgtlxéo xﬂ?—loﬂo]: i =

97 Ald 5 A= 5E Al

s LGS AHT 5 9

{4
Mo
of
=2
i)
ko
A
Pu
o\
o
el

O:
ot

- W AL 69 BEE 7 YFoA bl B 2 Ak, AGUES o=

MY AR Y.

-39 279 RFSE 20249 79 olFRE 3WZ s bl AAGE 771,
£ 21200, EWR)S) AL FAAR A §71 813 s5chE A 4 ASl

FAISOl AT,
- =R o] e Telelae 9wt whe] Al FA7} 20214 4%
s

=
oL}, olF WA me

Sl o)F - AHS FASHE WA HE AH 2y
el BAZE AAE AS 2ls) 20239 129 279 D HAL AL

W SHH, AF2 SR 222|832 2FAR! INFL (Japan Nuclear Fuel Limited) AR 39 282

MAEEES 2024'E 92 2AS55Lh= 7 [ =8O HE2 Slrt .

= YUTIHSSHHE, 20234T X2 HEXA 21t 4H

BARFHXAVEIE 20235 E RFNIBT HHEwRAR v ) — 2024.03., R+ HESRHE 2024.03.25.

L= HAHEZSRTO| 33 22 LHs A0 2ot (EZAY 20| K2H g LE2|
17 01 20f| CHSH EHHO| “F27H O SFHAIT, MRt TIMGHOF BICL 71 42.3% 2 202214 % FA}



=

T

ol

H%

A 9ol Tt of

] gtotalz] 98 2006 AFE wid A

HE 109 30U7HA] dE WY 15~794

20239 %L 9] ‘GBI o] &A%
SHEQl 449K THe T Wro

ou= U

‘

o]¢] "Rtk 7} 29.5%,
& FASoF A5 &

- 2023 =) ‘F7HJA]

‘o)

SRS
3 ET A
1=}
RS |

o} O

S A4 JRE WolEolk 4

43} w230 gk o) S

H =
12.3% 654] o] o] 14 Bol AT,

WORLD NUCLEAR POWER MARKET INSIGHT 47

o] A]

-

&79)
20239 % o= Z/\}li 2023%
Y 1,2008E thAare 2 AAE

e e

Al
) & 9

o H.
220229 5 AR

‘0]
o =

of et o} AR A A o] o] YA 4
L ZA S T 4.4% 0] S

olN
N
N
+
4
N
N
N
—
©
—=
R

1047t 7

o

=
53

s,

oolA] "y Ael A FES AL AES

/\
ok o

ERE R
WAL 25~4447F 7V BT, BEZT L 244
g TS HAOR @ Ud AN FHUt A% 202 vehd,

A A7Fsol thigt g =1l ol

= gt vl

il

2
81t 7} 35.5%8 A%,

[ T=1

oI5kt 71 wot

A R 71 46.9%= 7 WAL,

38| = 2 olgol tat 214 ol
Q. &5 Y20 A LN O YA  0|251H S0k MZELIME (T2 SiLiTt A1eH)
478 206 35 uHT2 A0 HTHFIh
P EUROXT OWJ AH 72 TAMORTHTA)
s 200 {7 ¢ EEEEE SE2 0SSN A MU PN B4
n HHE A Hfsof SHLZA H)
452 B | 1
gz
494 I . s covo o
484 237 5.1
201963 108(1% 1,200 ' il 494 27 47
. HH 0| 30f izt oHO| F7HHE
2020 102 (43 1,200) I 480 282 45
— Ho|2, FA| H|2jof ciet ofH2 X
20212102 1.20009 gq | 528 238 32
202241 105 (24%1,200) . 12.0 40 ! 28 36
20234 108 (431,200 423 Ik 295 34
4.4%
A= BAREFAYLEE (2024.03)2 E02 HY - &Y



48 |

ZQEHA | OfAlOH

B 22 2I101=M3, Thi] AT 2l 28} Aol BXH THAE 2+

MAEEAIY QIAIOIE 2023.06.23., RFHAHIEER FRSEEESMEENESIRE > T 2024.01.10,,

[FF NEEERE 2024.03.14., NHK 2024.03.22., [R+hEE3EHH 2024.03.26., STV= 21— 2 2024.03.28.

N Y2 2F0|=MH2 3 28Y =0R2| JHM(Z 37|, 1:287| 579MW, 357| 912MW, PWR) 2]
Al
=

SHUOH| CHSH OHAN ZBHE MO 2 HERA| M| BAS AR,

Frkol = A 20139 74 3% wote] 1~35719) AZHES AT A AAE A
1ol AT, AANA FAIF 71E FzA] Aubo] AAFstE Sei7} ek A7
3lo] Zrlol L 7|2 WAS BASET @t 9ol A W2AS DS A,
- 20124 89 FAlolEALE A o] TE P4 WAL 915 A 16.5m, Dol of

1.2km9] WEAE Adsto] 20144 12 %%’—@17\]\1} o

AAMs7 2 AAste] 20225 7| WRAS FAT
- AldE HxAE §E 19m 30m, Zo] 1.2km= Z7|= ¢ 34, oA} ZAH]=
1,800¢ <l(eF 1.6x ).

>l°1
)

- AA mukE] YHeA 35719 A7 AlAE 7 we] s glom, Zabo|=A
© 20264 129 Eule] 3579 A7l5S BER 3

BHLEAMEEHEMES 2B L UHRT L nFERE 2024.01.24,
BV 2024.02.28., BAEE#HTH 2024.03.09

3 oY YEFAHNES FFAS2E7 |2 (Organization for Crossregional Coordination
of Transmission Operators, OCCTO)0| 1€ 24 &HSH M= & S5 A9E 2 4
HIAL S HIEIO 2 20235 Q0| 424 AH| 212 LH2S B3

g HilM= vid 19 OCCTOZ} S AR Al &3 A8 =8 A S2& AA

Eeiaag

Bl

20239 % A A A AvE2 eI A ek A - ol v x| aestel I
TO= 20229 K} oF 2% 7FA%t 802TWhE F4 T, sl =%]= 2011¢ U2 f

A olF A e SE

oo



WORLD NUCLEAR POWER MARKET INSIGHT 49

~ 74 M 2HlE 2022 =1L} OF 3.5% AT OF 200TWhE FARAAH o] 7P
AUe TH 5 A REO AY AHE A SF 58] AdHo] uet 2022d w R T
318TWhE 7|23}

m oHH, I BARE AR A TRUIN 27T &S0 HE ZS2| 2 240]
2

B 0I23, IAEAQ SMR T2 Trelst 2IXI & Hi= =0

World Nuclear News 2024.03.19., Nucnet 2024.03.19.

W 20243 39 182! IAEA Rafael Mariano Grossi AFR2E2+2 0[2t3 Baghdado]| &350
0[2t3 Mohammed Shia’ Al Sudani S2|2t Z5 DA =AES Tt 2 AHE A 2441t
oA 2IfAZ Y SMR £ & HAE 28 A =2ls =2l
o o]} a & oY A| oH @} T3l L E2 A E (water desalinisation projects)E 93] SMR

& ARSI o, izt YAE & Yot wkEo] 7EA Y b HAE B

SFO R =8 4220] ot S $X 52 HASH= Ux e ¢HAE °F(The Convention

on Nuclear Safety)®] A GAt=o] ikl A3,

— o]gta 1969¢lo]| dBHAL FA|ZoKNuclear Non—Proliferation Treaty)o] 7} oL},
1990 A AAFS] 2EE S5 S «15—01 A7 =HA] UN P EAOIALS|(UN Security
Council)?] 8= AME27| 7t S 2ut 4l 3 7|3} HEZ o] A 9l =912 FX|3}aL
TAEAS] ZHA] Blof| b AJdS %"éﬁ}% Y 227} 1998 o]Foj o, o]% ojzta
A 5] ojmhE i FR o] ke ¥ AlHo] wtaE,

I UAE 2T 2.1 0= General Atomics®} 41Z1 J|= 91 J1THH A2 &=
QJst MOU HIZ
ENEC 2024.03.22., Nucnet 2024.03.22.
B 20244 38 22 UAE HAIEZAHENEC) = O|=22| ¥AHH 7= 7|®”QI General Atomics
(GA) 2t 21213 Of|HR| Sa= fIst M21 7|1t 7|A 120 AL ©E 7|3 BAS QISh Al ZEA
(MOU)E Al&¢gt.



50

S A7 QA2 724

b ot
=
Z
&
a
1o
o

n)
i)
Q
>
o
E

—EMS’)= GA-EMS9Q] SIGA El8lfA 1]E(silicon carbide cladding)& 7|& QA= 9
A REY A4 A BET 5+ YT FYT AR,

22 MY, JIIAXE | J1212k 21X THIFSO ChHet X1l 2o Lol

THHE, R hERHRE 2024.03.22.

32 22U AHAMUALL 7| LS| 40N =R TIAIQIAF| 712 |9t /14 (& 77|, & 8,212MW,
BWR)O| 2{x[St LIZIEFS, ZIAREALZ|A|, 712|220t ASEH 21X AH7+S0H| CHst UHE 12 &
QUEE LSIACtT B,

o 39 219 Ao A H AT U7beka A Aol A AR Ar 2
A7) 7eloh 6 - 157] AZVES 1% AR Y] WA S Adshe BARe de oF x
kel 715 wat alo] A4 A7kgol Bastha 4zt

o X Abe A7FE] el @ FFAE ALAH Abae] et 3
AR msdE o] AAMS AT FASS TE, @ B 4RI} Blole] U kA
13 21, Al wbale] ol g Tt o S a1

Aol g AT o Holeta W,

;
i
filo
ofx
jabad
o
u
o>,
ol
(i
1o
%

22 THRIHLXIE N 22 AT LUASI], X S22 A EXH JHX

ARTF —FF RFHBCRICRT 2 EEDENE £ SEROERIE 2023.12.19., R hEsE#E 2024.03.18,,

BRI F —FF RFOBERICET S EME0EE £ SR OEUE 2024.02.20., NSCP HAIOIE 2|Z 44 2024.03.22.

3 142 YELAIMRIHEIO AALAAHS H28| A2 BIY NEXAS BS N,
120 212121 A1910| DJZHE, 2501AKs 27 71210 B3 2Bt HS D oIy 42z,
@ 3ol ZRHE HOl, ® B T (HH0[2H FH|2 242H=0f3,

H:M
ol
ol
A
I
2
o
u
w2
i)
et

o S AEA AL 20234 39 AB HRI} QA 7| B

%2 ¢] NSCP(Nuclear Supply Chain Platform)™ &%9] dslo g 7jz=.



WORLD NUCLEAR POWER MARKET INSIGHT 51

% NSCP= gHltiddel X K=l Zrli=at U= A

gd i =L XE, BE - A% 2 BHE thiH MY s X1E S B
st

20234 118 7|2 2 807 APt SR 2 Jilst

U= CIMH, SO 12T LR EE 23 S SH

KRS, NHK 2024.03.18.

8Y ERUHA2 M BiE EECZ SRA0L A1 127|2| Y=HE7| HiZ ORHE

=
TS N2 TIE. BHUAE HOMIRI AR Y2 FHEN= TS Hefo| 20| S0
SHolg
- EIRYE AT G Sohiu AR A9 WE W A=) FEY ALY
B 22 09, 28 U XIE HEEE st AEE &X

B HAEEGA RS 3 272 WA AL Al U O] 2 Y HEES 2ot HEES EA[E
AEEH2 42FE A 1E7HOIE L2 S Qe AU CHe| 4y 712t S0l Choll =2l o Y

o @ AR A Y AH A ST B4 A A 9 Sk o) R S,

S

HHg 5~30km U} FH12 dju] it Ao Ay tiu]sies 14 = o] 9%

A 71k oy A dek 71 Sol B7IE o A ot Y UE= %Aﬂfﬂ

19

a
it
o =
fu)
&

2

ul

- AEEE AN AU, W AR P g, U YA AR AR, A st
S

87t SoR P4,

pA

B 2= T3H0] H23 & HHE 30km LH olEHKIAL 2E THoll HS A2 +8

MIAIMYAI QIAIOIE 2024.01.05., BARRFHHE 2023.11.29./2024.03.27.

U2 7|ZAAA| SIEFAAIE 3E 27 E710] A2 (1,100MW, BWR) 2| SCHAMLL S0

CheIGH A CHS A2 8 2hol| S35t



o SR U] P FU AR Eobo] A2U A W 30km W 1439 7|27 %
Aol % oF 927 ol AR, SAAL 14T N ZAA F TAAZ ¥4 oS
Ase 223

- AT AL F AR ATHES SISAE © A ¥ s0km W) el - |2 AAH
FAge) Axe A3 B AW B wlA g AR oRHom Sus Wy
AxelAslo)e] 5918 wolo} 5131, @ Alo] AT 712 W ARy A E3
sok 3.

~ S|EpH Al ol9jol ulA} g AT ST T THARIAL, SIEFH SERA, SEH SnlopAl,
saeb, thel 3y, Erbolfetel

2= FHIAAY, 20244 THEMHILIX] 2t =X 2k ME [HHI 1.5HH
St

MIAIM-AIY QIALOIE 2022.04.01., BiFEZESE 2023.03.24., BART 7)L¥ —8H 2023.03.28., REIVALUE News
2023.03.31,, IHHHE, KHEEE, BARFHE 2024.03.19., OCCTO HAIO|E 2| &A1 2024.04.02.

W 3 19Y FAHMUUE2 27|230] Ritkl= 2024E 5 A2 L 22 #at50] 2023
WA CHE| KWhgh OF 2011(9F 1781 ) QI 3.4991(2F 318) 0 2 ZHE|QUC D WS

o AR 20129 HE AR B EHE 93l FIT(Feed—in Tariff) A=E =3,
AY I A HALZEE AU A] A7|E AA 7|17F aA 7R 02 ujdstar, ofel
H|82 A A} A7| 22 U QAU R A 22 Hap2o g 343

Y7 A7 A old A S7F 3 A a2 AR 4k
w2 W 20249 4%;3;'—3 9 7| A}geFo] 400kWhol Auk 714 o] Rt e 9023d =



World Nuclear Power Market @ L'IIJill?_-iF_'IM’g
INSIGHT j) HOL LS

onum%mmr?‘

Korea Energy Economics Institute

http://www.keei.re.kr

olLiX|Z Ao el HeiE o =g
44543 SN B3 B2 40511



