CNNC to construct prototype floating plant

15 January 2016

A demonstration floating nuclear power plant based on China National Nuclear Corporation's (CNNC's) ACP100S small reactor will be built by 2019, the company announced today. The move comes just days after China General Nuclear (CGN) said it will build a prototype offshore plant by 2020.
	

	How CNNC's floating plant could appear (Image: CNNC)


CGN announced on 12 January that development of its ACPR50S reactor design had recently been approved by China's National Development and Reform Commission (NDRC) as part of the 13th Five-Year Plan for innovative energy technologies. CNNC today said that its ACP100S reactor - a marine version of its ACP100 small modular reactor (SMR) design - had also been approved by the NDRC as part of the same plan.

CNNC said its Nuclear Power Institute of China (NPIC) subsidiary had completed a preliminary design for a floating nuclear power plant featuring the ACP100S reactor as well as "all the scientific research work". Construction of a demonstration unit is to start by the end of this year, with completion set for 2019.

CGN and CNOOC to cooperate

China National Offshore Oil Corporation announced yesterday it has signed a strategic cooperation framework agreement with CGN.

Under the agreement, the two state-owned companies plan to cooperate in the development of nuclear technology for use in offshore oil fields.

The partnership will "have a strong impetus on the organic integration of the offshore oil industry and the nuclear power industry", CNOOC said in a statement.

CNOOC chairman Yang Hua said the use of floating nuclear power plants will help reduce the development costs of offshore oil and gas fields.

According to CNNC, its floating plant could provide electrical power to offshore oil and gas drilling platforms, as well as help in the development of islands and remote areas. In addition to power generation, the plant could also be used for water desalination and for meeting "other diversified development needs", it said.

In addition to the 100 MWe ACP100S, CNNC has also developed smaller sizes of the reactor - the ACP10S and the ACP25S, which it says could be used singularly or in pairs to create a floating plant with optimum capacity for its intended use.

Last October, Lloyd's Register of the UK signed a framework agreement with NPIC to support the design and development of a floating nuclear power plant utilizing an SMR.

The ACP100 reactor design has been under development since 2010 and its preliminary design was completed in 2014. It is an integrated pressurized water reactor in which the major components of its primary coolant circuit are installed within the reactor pressure vessel. It is a multi-purpose reactor designed for electricity production, heating, steam production or seawater desalination.

CNNC New Energy Corporation, a joint venture of CNNC (51%) and China Guodian Corp, is planning to build two ACP100 units in Putian county, Zhangzhou city, at the south of Fujian province, near Xiamen, as a demonstration plant.
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CGN to build floating reactor

13 January 2016

China General Nuclear (CGN) expects to complete construction of a demonstration small modular offshore multi-purpose reactor by 2020, the company announced yesterday.
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	An artist's impression of how CGN's floating plant will look (Image: CGN)


CGN said development of its ACPR50S reactor design had recently been approved by China's National Development and Reform Commission as part of the 13th Five-Year Plan for innovative energy technologies.

The company said it is currently carrying out preliminary design work for a demonstration ACPR50S project. Construction of the first floating reactor is expected to start next year, it said, with electricity generation to begin in 2020.

The 200 MWt (60 MWe) reactor has been developed for the supply of electricity, heat and desalination and could be used on islands or in coastal areas, or for offshore oil and gas exploration, according to CGN.

The Chinese company said it is also working on the ACPR100 small reactor for use on land. This reactor will have an output of some 450 MWt (140 MWe) and would be suitable for providing power to large-scale industrial parks or to remote mountainous areas.

CGN said the development of small-scale offshore and onshore nuclear power reactors will complement its large-scale plants and provide more diverse energy options.

Last October, Lloyd's Register of the UK announced it had signed a framework agreement with the Nuclear Power Institute of China - a subsidiary of China National Nuclear Corporation (CNNC) - to support the design and development of a floating nuclear power plant utilizing a small modular reactor. That plant would be based on a marine version of CNNC's ACP100 SMR design, known as the ACP100S. This 100 MWe design with passive safety features has been under development since 2010 and its preliminary design was completed in 2014.

The only floating nuclear power plant today is the Akademik Lomonosov, under construction in Russia, where two 35 MWe reactors similar to those used to propel ships are being mounted on a barge to be moored at a harbour. The Baltiysky Zavod in St Petersburg is on schedule to deliver the first floating nuclear power plant to its customer, Russian nuclear power plant operator Rosenergoatom, in September 2016. It could start operating in Chukotka as early as in 2017.

Floating plants offer various advantages: construction in a factory or shipyard should bring efficiencies; siting is simplified; environmental impact is extremely low; and decommissioning can take place at a specialised facility. However, the offshore environment brings important considerations, such as access for personnel and equipment and the need to ensure radioactive materials never enter the sea.

Researched and written
by World Nuclear News
Lloyd's Register to help Chinese develop floating SMR

26 October 2015

Lloyd's Register of the UK announced today it has signed a framework agreement with the Nuclear Power Institute of China (NPIC) to support the design and development of a floating nuclear power plant utilizing a small modular reactor (SMR).
Under the framework agreement, Lloyd's Register and NPIC - a subsidiary to China National Nuclear Corporation (CNNC) - will cooperate on the development of the "first-of-a-kind floating nuclear vessel" which will be used in Chinese waters to supply electrical power to offshore installations.

Lloyd's Register said the first contract under the framework agreement is to develop new safety regulations, safety guidelines, and nuclear code and standards for the floating vessel, that are consistent with Offshore and International Marine Regulations and the International Atomic Energy Agency (IAEA) nuclear safety standards.

Mark Bassett, director of nuclear at Lloyd's Register Energy, said: "NPIC recognizes Lloyd's Register's unique combination of experience in nuclear, offshore and marine safety and regulation. Because we apply our expert knowledge to help clients design, construction and operate capital intensive assets to their highest levels of safety and performance, NPIC have asked us to help them safely achieve this technically challenging offshore nuclear program."

Lloyd's Register Energy's vice-president of strategic development for Greater China, Melvin Zhang, said, "This project is expected to set the pace for how nuclear power can be used and applied to support sustainable power generation in both energy and marine sectors."

Marine version of ACP100

A Lloyd's Register spokesman confirmed to World Nuclear News that the floating nuclear power plant would be based on a marine version of CNNC's ACP100 SMR design, known as the ACP100S. This 100 MWe design with passive safety features has been under development since 2010 and its preliminary design was completed in 2014.

The ACP100 is an integrated pressurized water reactor in which the major components of its primary coolant circuit are installed within the reactor pressure vessel. It is a multi-purpose reactor designed for electricity production, heating, steam production or seawater desalination.

CNNC New Energy Corporation, a joint venture of CNNC (51%) and China Guodian Corp, is planning to build two ACP100 units in Putian county, Zhangzhou city, at the south of Fujian province, near Xiamen, as a demonstration plant.

In April, CNNC signed an agreement with the IAEA for a Generic Reactor Safety Review (GRSR) of the ACP100. The GRSR process reviews the completely- or partially-developed safety cases of new reactor designs that are not yet at the licensing stage. This involves an international team of experts evaluating design safety case claims against selected and applicable IAEA safety standards. The review was scheduled to begin in July and expected to take seven months to complete.

In a statement about today's agreement with Lloyd's Register, NPIC said: "We believe there is substantial opportunity to further efforts in developing safe, clean, sustainable power generation for the future, and our latest initiative to develop energy supplies to offshore installations through nuclear power is just one example of how we are seeking to innovate and apply new ways of using nuclear technology for robust power supply."

The only floating nuclear power plant today is the Akademik Lomonosov, under construction in Russia, where two 35 MWe reactors similar to those used to propel ships are being mounted on a barge to be moored at a harbour. The Baltiysky Zavod in St Petersburg is on schedule to deliver the first floating nuclear power plant to its customer, Russian nuclear power plant operator Rosenergoatom, in September 2016. It could start operating in Chukotka as early as in 2017.

Floating plants offer various advantages: construction in a factory or shipyard should bring efficiencies; siting is simplified; environmental impact is extremely low; and decommissioning can take place at a specialised facility. However, the offshore environment brings important considerations, such as access for personnel and equipment and the need for strong assurance that uncontrolled contamination of the sea would be impossible.
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The installation of two 300-tonne tanks has taken the project to build Russia's first floating nuclear power plant a step further towards completion.
The tanks, which provide a shielded housing for the reactor vessels and their cooling circuits, were manufactured by Baltiysky Zavod shipyard, which is constructing the plant for Rosenergoatom. They were lowered into the reactor compartment of the Akademik Lomonosov over two days in an operation made complicated by ice on the Neva river. Baltiysky Zavod general director Alexander Voznesensky described the installation of the tanks as a milestone in the project.

Akademik Lomonosov is Rosenergoatom's first-of-a-kind floating nuclear power plant and will contain two 35 MWe KLT-40S nuclear reactors. The vessel's keel was laid in April 2007 at Sevmash in Severodvinsk, but the project was subsequently transferred to the Baltiysky Zavod. The 21,500 tonne hull was launched in 2010, although construction work was frozen in mid-2011 amid bankruptcy proceedings against the shipyard. The company was subsequently acquired by state-owned United Shipbuilding Corporation and Rosenergoatom signed a new contract with Baltiysky Zavod shipyard for the completion of the first floating nuclear power plant in December 2012. It is now scheduled for commissioning in 2016.
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23 October 2014

The Baltiysky Zavod in St Petersburg is on schedule to deliver the first floating nuclear power plant to its customer, Russian nuclear power plant operator Rosenergoatom, in September 2016, the shipyard's general director Aleksey Kadilov said today.
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	Academician Lomonosov (Image: Rosatom)


According to Russian news agency ITAR-TASS, Rosatom director general Sergey Kirienko said last week that the Academician Lomonosov could start operating in Chukotka as early as in 2017, but the region "lags far behind" in creating the coastal infrastructure required for that.

Rosenergoatom signed a RUR 9.98 billion ($239 million) purchase contract for the floating plant for Vilyuchinsk, on the Kamchatka Peninsula in the Far East, in July 2009. The 2x35 MWe Academician Lomonosov was due to be completed in 2011 and commissioned in 2012, but the project was delayed due to shipyard insolvency. The two reactors were installed in October 2013.

The keel of Academician Lomonosov was laid in April 2007 at Sevmash in Severodvinsk, but in August 2008 Rosatom cancelled the contract - apparently due to the military workload at Sevmash - and transferred it to the Baltiysky Zavod shipyard, which has experience in building nuclear icebreakers.

New keel-laying took place in May 2009 and the two reactors were delivered from OKBM Afrikantov by August. The 21,500 tonne hull - 144 metres long, 30 m wide - was launched at the end of June 2010.

The state-owned United Shipbuilding Corporation acquired the shipyard in 2012 and a new contract with Baltijsky Zavod-Sudostroyeniye, the successor of the bankrupt namesake, was signed in December 2012.

In June 2009 Rostechnadzor approved the environmental review for the siting licence for the facility, as well as the justification of investment in it.

The reactor assembling and acceptance tests were carried out at Nizhniy Novgorod Machine Engineering Plant (NMZ).

Three companies had contributed: OKBM - development of design and technical follow-up of the manufacture and testing, Izhorskiye Zavody - manufacture of the reactor pressure vessel, and NMZ - manufacture of component parts and reactor assembling.
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21 April 2015

China's ACP100 multi-purpose small modular reactor (SMR) design is to undergo a safety review following the recent signing of an agreement between China National Nuclear Corporation (CNNC) and the International Atomic Energy Agency (IAEA).
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	The agreement was signed by CNNC chief engineer Lei Zengguang and IAEA deputy director general Denis Flory (Image: CNNC)


CNNC announced today that it had signed an agreement with the IAEA on 16 April for the IAEA to undertake a Generic Reactor Safety Review (GRSR) of the ACP100.

The GRSR process reviews the completely- or partially-developed safety cases of new reactor designs that are not yet in the licensing stage. It involves an international team of experts evaluating design safety case claims against selected and applicable IAEA safety standards.

The review is scheduled to begin in July and is expected to take seven months to complete, CNNC said. During this time, the IAEA will examine the reactor's safety, prepare environmental analysis reports and look at other aspects of the design, the company said.

The ACP100 is a 'key project' of China's 12th Five-Year Plan. The preliminary design of the reactor was completed in 2014, ready for construction to start in 2015, with operation following in 2017. However, the design still awaits approval from the National Development and Reform Commission.

The design incorporates passive safety features and will be installed underground. Its 310 MWt pressurized water reactor produces about 100 to 150 MWe, and power plants comprising two to eight of these are envisaged, with 60-year design life and 24-month refueling. The reactor can also be used for desalination, as well as industrial and district heat applications. The design could also be used on a floating nuclear power plant.

A demonstration plant featuring two ACP100 reactors is planned for Putian in China's Fujian Province.

CNNC's larger ACP1000 reactor design successfully passed an IAEA generic reactor safety review last December. It was the first Chinese-designed reactor to have undergone review by the IAEA.
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08 December 2014

The ACP1000 reactor design has successfully passed the International Atomic Energy Agency's (IAEA's)Generic Reactor Safety Review (GRSR), China National Nuclear Corporation has announced.
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	How a plant based on the ACP1000 could appear (Image: CNNC)


The GRSR process reviews the completely- or partially-developed safety cases of new reactor designs that are not yet in the licensing stage. It involves an international team of experts evaluating design safety case claims against selected and applicable IAEA safety standards. China signed an agreement with the IAEA last December for a GRSR review of CNNC's ACP1000 design.

CNNC has now announced that the design has successfully completed GRSR review. It is the first Chinese-designed reactor to have undergone review by the IAEA.

CNNC's assistant president Li Xiaoming told the China Daily newspaper that the IAEA's review of the ACP1000 reached three main conclusions. Firstly, the technology is recognized to be fully compliant with all the safety standards set by the IAEA and that it is suitable to be sold outside of China. Secondly, the ACP1000 design is evolutionary, meaning it is constantly evolving by adding the latest and best technology to existing technology. Thirdly, the design combines passive and active technology, ensuring better safety.

The ACP1000 is derived from the 900 MWe PWRs that China imported from France in the 1990s. The first two ACP1000 units had been planned for units 5 and 6 of the Fuqing nuclear power plant in Fujian province.

In 2012, central planners in Beijing directed CNNC and the other large nuclear builder and operator, China General Nuclear (CGN), to 'rationalise' their reactor programs. This meant CNNC's ACP1000 and CGN's ACPR1000 were 'merged' into one standardised design - the Hualong One.

In fact, each company has its own supply chain and their versions of Hualong One will differ slightly (units built by CGN will use some features from the ACPR1000) but the design is considered to be standardised. It is set for wide deployment in China as well as export to other countries. Some 85% of its components will be made domestically.

Li told the China Daily, "Exporting nuclear technology is of strategic importance to China, and it creates more demand for China's own domestic nuclear supply chain. We look forward to exporting Chinese nuclear technology globally in the near future."

However, he noted that international use of the ACP1000 is still dependent on meeting country-specific standards and requirements, but passing the IAEA safety review will make this process easier.
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