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L i Iraveler from the age of steam

South Korea’s SMART SMR Gets New Life

Posted on January 18, 2020 by djysrv

= Saudi Arabia has updated its agreement with South Korea to complete a 100 MWe SMR, to license it for use in
that country and to offer it for export.

= The joint project between the two countries, which began in 2011, had been stalled for several years, but is now
moving forward.

= The renewed development agreement places South Korea in a pole position relative to Saudi Arabia’s planned

tender expected later this year for two full size nuclear reactors.

(NucNet) The government of South Korea and the King Abdullah City for Atomic and Renewable Energy in Saudi
Arabia have updated their agreement to create a joint venture for the construction of a low-power small modular

nuclear reactor (100 MWe).

5,

The SMR design planned for Saudi Arabia is the Korea Atomic Research Institute’s “system-integrated modular
advanced reactor” (SMART), a LWR type unit, is designed for generating electricity and for thermal applications
such as seawater desalination. Scientists in South Korea have been developing the technology for 22 years. Work

has been going on in Saudi Arabia with its South Korean partners since 2011.
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Conceptual diagram comparing a conventional full size LWR with the SMART SMR LWR design. Image: Smart Power Co., Ltd.

According to South Korean sources, the plant is able to generate 100 MWe, or enough energy to supply a city with
a population of 100,000 with 9o MWe of electricity and 40,000 tonnes of fresh water a day (10 MWe). The unit
reportedly has a 60-year design life and three-year refuelling cycle. The LWR design uses LEU fuel at less than 5%
U235.

The joint venture’s tasks are to complete the design of the reactor and non-nuclear infrastructure to support it.
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Additionally, the project will seek a license to build the unit in Saudia Arabia and to offer it for export. It is already
licensed in South Korea.

The revised pre-project engineering contract stipulates that Korea Hydro & Nuclear Power, the operator of all
nuclear power plants in South Korea, will be the EPC for the project.

According to a report by World Nuclear News, while the basic design is complete, development had been stalled

by the absence of any orders for an initial reference unit. Developed by the Korea Atomic Energy Research
Institute (KAERI), SMART received standard design approval from the Korean regulator in mid-2012. KAERI had

planned to build a demonstration plant to operate from 2017.

Y g
.$ # SMART (System Integrated Modular

Advanced ReacTor) is a small integral PWR with a rated
power of 330 MW(th) or 100 MW(e) developed by the Korea
Atomic Energy Research Institute (KAERI). The design is
aimed to achieve improvement in the economics through
system simplification, component modularization, reduction
of construction time and high plant availability. The design
mcorporates inherent safety features and passive safety
systems by introducing a passive residual heat removal system
(PHRS). and an advanced mitigation system for loss of
coolant accidents (LOCA). The design has also low power
density with a slightly enriched 5wt% UO, fuel to ensure a
thermal margin of higher than 15%. SMART has been fully
licensed in South Korea and standard design of SMART was
approved by the Korean Nuclear Safety and Security
Commission in July 2012.

Courtesy of KAERI, with permission

In March 2015 ROK signed a deal with KSA to provide two SMART reactors in that country and to position the
design for export sales. The 2015 agreement was signed by KAERI and KSA’s King Abdullah City for Atomic and
Renewable Energy (KA-CARE). KA-CARE has stated it will take an equity stake in development and construction

of the domestic build and marketing and sale of export units.

A three year $130 million feasibility study followed and has resulted in what could be a KSA commitment to build
the first two units for a preliminary estimated cost of $1 billion. Assuming the cost of the 100 MWe units comes in

at $4000/Kw, each reactor will cost $400 million with the remaining $200 million for balance of plant such as
turbines, switch yard and grid improvements. Training of KSA experts to build and operate SMART reactors is

part of the package.

Saudi Arabia does not have any commercial nuclear plants, but has expressed ambitions to build around 17 GW of

nuclear energy over a long period of time possibly extending well past 2040. These ambitious plans were scaled

back in 2015 due to a drastic drop in the price of oil from $100 bbl in September 2014 to $60 bbl the following
January. Since then the price of oil has rattled around the $60 bbl line. When taking into account the number of
days of production a year over at least two decades needed to pay for a fleet of reactors, the plans became

unsustainable at this price.

Saudi Arabia plans to issue a tender in 2020 to construct its just two commercial nuclear power reactors and is

discussing the project with U.S. and four other potential suppliers. In January 2019 Saudi Arabia said it had

received expressions of interest from five countries to build the first two plants. It said the countries were Russia,
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China, the US, France and South Korea.

The world’s top oil exporter wants to diversify its energy mix, adding nuclear power so it can free up more crude
for export. But the plans are facing scrutiny in the U.S. because of potential dual uses for the technology. Saudi

Arabia would need a 123 Agreement for U.S. firms to export nuclear technologies to Saudi Arabia.

South Korea’s 123 Agreement with the U.S. would also come into play as some of the technologies in its 1400
MWe PWR, recently certified by the NRC, contain U.S. sourced elements and licensed intellectual property. South

Korea cannot act as a vendor with the 1400 PWR selling it to another country that does not also have a 123

agreement in place with the U.S.

South Korea is already building the Middle East’s first commercial power reactors at the Barakah nuclear station
in the United Arab Emirates. There are four South Korean APR1400 units under construction at Barakah. The
UAE has a 123 agreement with the U.S. which is considered to be a “gold standard” because it bans uranium
enrichment and reprocessing of spent nuclear fuel. So far Saudi Arabia has declined to accept these terms for a

123 agreement with the U.S.
History of the SMART Reactor Project

The 300 MWt / 100 MWe small modular reactor (KEPCO technical briefing PDF file) is the product a consortium
of 12 ROK companies which initially put up $83 million starting in June 2010 to design the reactor.

The 12 firms making the investment have a 51% equity stake in the project. Additional partners are the Posco
Group with a 28% equity share and other companies having smaller equity positions include Daewoo, STX Heavy

Industry, and Iljin Energy. Since 2010 over $300 million has been invested in development of the SMART reactor.

The consortium is led by the Korea Electric Power Co. (Kepco) and the design work was done at the Korea Atomic
Energy Research Institute (KAERI). SMART is an acronym for “System Integrated Modular Advanced Reactor.”
(Project home page)

The SMART reactor received design approval from ROK’s nuclear safety regulatory agency in 2012. A FOAK

demonstration unit will be built in South Korea.

Other Nuclear News

India to Consider Foreign Direct Investment In Nuclear Energy Plants

(NucNet) In a bid to make India a global player in nuclear power sector, the government is considering plans to
allow foreign direct investment in nuclear energy. The decision would “open gates for multinational companies” to

invest in India’s plans to build 10 700 MWe PHWR with additional plans to build seven more once the first ten

units are operational.
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The Economic Times of India reported that the decision would represent “a paradigm shift” in India’s nuclear

power policy and open the gates for multinational companies to invest in the country’s nuclear projects.

The Department of Atomic Energy has held talks with the prime minister’s office and sought legal opinion on
whether direct foreign investment can be allowed in the nuclear sector.

The newspaper quoted a letter, document dated January 8, 2020, written by DAE joint secretary Anushakti
Bhawan. as saying the DAE proposes to submit a report to the prime minister’s officer after seeking guidance from
the Atomic Energy Commission about amending the policy.

An official of the DAE confirmed the content of the letter and said the department’s stand in simpler words is:
“The Act allows private investment. However, the FDI policy of the government does not permit foreign
investment in nuclear projects. Once the FDI policy is amended, it would open doors for more funds in the

nuclear power sector.”

The Economic Times said the letter revealed that the DAE’s view is that “the Atomic Energy Act in no way
prohibits private sector participation in nuclear power projects.”

Currently, there are restrictions on foreign direct investment in India’s nuclear power program, but not on foreign
investment in nuclear industries for manufacturing reactor equipment and related components. It follows that
India’s heavy industries will view a favorable decision by the government to open the doors to foreign direct
investment as an invitation to go shopping for capital to expand their facilities.

India has discussed plans with France’s EDF for six EPRs, with the US for six AP1000s. These projects have been
stalled for well over a decade due to India’ s supplier liability law. A decision to open the country’s nuclear sector
to foreign direct investment won’t change that situation, but it could attract much needed financing for the huge

effort to build 10 PHWRs.

Assuming the plants come in at an average cost of $3,000/Kw, a 700 MWe unit will cost $2.1 billion. That’s still a
lot cheaper than the cost of the EDF EPR which at 1600 Mwe, would cost considerably more despite India’s low
labor costs due to the need for import of a reactor pressure vessel and other major long lead time components.

It follows that the first ten PHWR units would cost an estimated $21 billion although cost savings could be
achieved over time once the supply chain is up and running for the major components. Note that India can build
everything it needs for the plants as the PHWRs do not require large forgings used in the fabrication of the French
and American PWRs.

India’s chief challenge will be to obtain uranium to fuel the plants. It is not a member of the Nuclear Suppliers

Group having resisted signing the Nuclear Nonproliferation Treaty due in part to its decades long nuclear
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weapons deterrence standoff with Pakistan.

U.S. Congress Reauthorizes Export Impact Bank

In an unrelated action relative to India’s pending decision on foreign direct investment last December the U.S.

Congress reauthorized the Export Import Bank for another seven years.

The Nuclear Energy Institute, a trade group, points out that the Ex-Im

Bank is vital for U.S nuclear exporters.

As the official export credit agency of the United States, Ex-Im Bank
provides loans, loan guarantees and other forms of financial assistance to
the foreign customers of U.S. exporters to facilitate the sale of American

goods and services.

Basically, it helps finance large export projects, making U.S. exporters

more attractive to customers outside the country by making the investment less risky.

Currently, more than 95% of the world’s nuclear construction projects are being built outside of the United States.
To compete, U.S. suppliers must be able to offer competitive financing to potential customers. In international

nuclear energy markets, a competitive export credit agency is a requirement to bid on virtually every project.

NEI praised the action by Congress. It said in a press statement, “With a fully functioning Ex-Im Bank, U.S.
nuclear exporters can better compete against state-owned and state-supported rivals such as Russia and China,

which have used favorable export financing to achieve dominance in the global nuclear energy market.”
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Ed Pheil says:
January 18, 2020 at 1:11 pm

The Pressurizer on the AP1000 PIC is improperly labeled, pointing at the integrated head and I&C package, instead of the

green Pressurizer in the background.
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@ djysrv says:

January 18, 2020 at 1:27 pm

The image is from the vendor’s web site. Please contact them directly for a correction.

*I e

Neutron Bytes
Blog at WordPress.com.

6 of 6 2/12/25,12:22 PM


http://nuclearstreet.com/pro_nuclear_power_blogs/b/neutron-bytes/archive/2020/01/18/south-korea-s-smart-smr-gets-new-life
http://nuclearstreet.com/pro_nuclear_power_blogs/b/neutron-bytes/archive/2020/01/18/south-korea-s-smart-smr-gets-new-life
https://neutronbytes.com/
https://neutronbytes.com/
https://neutronbytes.com/2020/01/18/south-koreas-smart-smr-gets-new-life/?like_comment=6208&_wpnonce=94a1d4f367
https://neutronbytes.com/2020/01/18/south-koreas-smart-smr-gets-new-life/?like_comment=6208&_wpnonce=94a1d4f367
http://elysiumindustries.com/
http://elysiumindustries.com/
https://neutronbytes.com/2020/01/18/south-koreas-smart-smr-gets-new-life/#comment-6208
https://neutronbytes.com/2020/01/18/south-koreas-smart-smr-gets-new-life/#comment-6208
https://neutronbytes.com/2020/01/18/south-koreas-smart-smr-gets-new-life/?like_comment=6208&_wpnonce=94a1d4f367
https://neutronbytes.com/2020/01/18/south-koreas-smart-smr-gets-new-life/?like_comment=6209&_wpnonce=1fdfbb015a
https://neutronbytes.com/2020/01/18/south-koreas-smart-smr-gets-new-life/?like_comment=6209&_wpnonce=1fdfbb015a
https://neutronbytes.com/
https://neutronbytes.com/
https://neutronbytes.com/2020/01/18/south-koreas-smart-smr-gets-new-life/#comment-6209
https://neutronbytes.com/2020/01/18/south-koreas-smart-smr-gets-new-life/#comment-6209
https://neutronbytes.com/2020/01/18/south-koreas-smart-smr-gets-new-life/?like_comment=6209&_wpnonce=1fdfbb015a
https://wordpress.com/?ref=footer_blog
https://wordpress.com/?ref=footer_blog

