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INDUSTRY OVERVIEW: CHINA NUCLEAR IN 2017 - A TIGHTLY COILED SPRING  

 
2017 was undoubtedly a relatively quiet year for China nuclear in the domestic 
arena. In contrast to the aggressive development activities of the past few years, 
the industry witnessed relatively sparse new plant grid connections, a complete 
halt in new concrete pouring, and a virtual freeze on approvals for new reactor 
sites. This does not suggest, however, that the impetus for development in China 
nuclear has waned in any way; rather, the atmosphere in China nuclear in 2017 
could be compared to the coiling of a tightly wound spring, building up potential 
energy before shooting forward in one large leap. As such, this temporary 
downturn should not be compared to the total moratorium on nuclear power 
plant activity such as that following the 2011 Fukushima disaster. While that 
period represented a time of doubt and uncertainty for China nuclear, 2017 has 
been a period of preparation, consolidation and foundation-strengthening for the 
local industry. At the same time, 2017 has featured considerable and notable 
activity and milestones met for satisfying China’s export ambitions.   

China Nuclear Current Technology Snapshot 

As of December 2017, net nuclear generating capacity in China sits at just under 34 GWe, with another 22 GWe of capacity 
under construction. The current operating commercial fleet consists of 37 different imported and indigenously designed 

Gen II reactors, while units under 
construction are comprised of eight more 
Gen II units as well as ten Gen III plants, one 
Gen IV plant and one floating SMR. Per 
official government policy following the 
Fukushima accident, these eight Gen II units 
will be the last of their kind to be 
constructed in China, as all future plants 
must be Gen III designs or higher. The chart 
to the left depicts the Chinese nuclear 
technology tree, along with total number of 
operating + under construction reactors. 

Gen III technologies under deployment in 
China include a pair of Areva-designed EPRs 
at Taishan, the four Westinghouse-designed 
AP1000s at Sanmen and Haiyang, and four 
indigenously-designed HPR1000s (also 
called Hualong One) at Fuqing 5-6 and 
Fangchenggang 3-4. The Gen IV demo plant 
will be using China’s indigenously-designed 
High Temperature Gas Reactor (HTGR) 
design and is expect to complete in Q1 2018.  
In the wake of the projected Gen III 
completions in 2018, the period from 2018-
2020 will likely witness China’s nuclear 
industry initiate construction on over two 
dozen new Gen III reactors.  

  

 China nuclear is “eating what’s on 
its plate” for Gen III units but will 
go back for seconds soon 

 Last of grandfathered Gen II units 
now under construction 

 No further plant approvals or 
construction before first Gen III 
plants come online 
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Industry Structure and Oversight 

The State Council is the chief administrative authority in China; beneath it exists a web of ministries, commissions and other 
organizations responsible for nuclear policymaking and regulation (see image below).  

The three major Chinese nuclear utilities are directly owned by the Chinese government via the State-owned Assets 
Supervision and Administration Commission (SASAC). Despite their status as “sister companies”, the three nuclear utilities 
essentially operate independently through their host of subsidiary companies responsible for plant design, ownership, O&M 
and technical support. Competition between utilities is allowed and encouraged insofar as it promotes technology 
advancement.  
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Responsibility for national macroeconomic energy policy is shared by the National Development & Reform Commission 
(NDRC) and its sub-organ the National Energy Administration (NEA), as well as the National Energy Commission (NEC).  

Akin to the Nuclear Regulatory Commission (USNRC), the National Nuclear Safety Administration (NNSA) is responsible for 
licensing, permitting, and oversight in China. The NNSA itself is a sub-organ of the Ministry of Environmental Protection 
(MEP). Different from the US NRC, the NNSA also supervises the issuance of certifications for foreign and domestic 
companies to supply nuclear safety-related components or services to local plants. Via administration of the 
HAF601/HAF604 certification programs, The HAF system (he anquan fagui; literally ‘nuclear safety law’) contains the bulk of 
the nuclear industry’s safety oversight and regulatory regulations. The HAF604 certification requirement plays an important 
role in regulating foreign firms’ ability to deliver safety-grade components and services in China. The China Atomic Energy 
Authority (CAEA) is primarily responsible for exchanges and cooperation with foreign governments and international 
organizations in the nuclear field, such as the IAEA, as well as emergency response planning. 

While not depicted on the image above, other China government ministries such as the Ministry of Science and Technology 
(MOST) in China also play a small role in stimulating and directing R&D in the nuclear sector through administration of 
various development funds such as the Key National Projects programs.   
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New Build Approval & Procurement 

New build approval in China is a phased process typically spear-headed by one of the 3 major nuclear SOEs as the project 
owner, and regulated by the nuclear safety and state central planning bodies through project licensing and approval controls. 
The Planning Phase is largely focused on candidate site selection and a ‘Pre-feasibility’ study to qualify the project’s potential 
in terms of viability and suitability of the site, as well as the macro-environmental conditions for construction, fuel supply 
and financing. The leading candidate site and the rationale for selection are passed on for judgement and approval by the 
NDRC and its authorized experts. Upon approval, the specific project will be integrated into China’s ‘National Mid/Long-
Term Nuclear Power Development Plan’ 

The subsequent project Approval Stage goes into further technical depth, involving multiple licensing and project approvals 
from both the nuclear safety regulatory authority, the National Nuclear Safety Administration (NNSA), as well as the NDRC. 
Once the various safety analysis reports, environmental impact reports, and project applications are submitted and 
approved, the project may officially apply for a site construction license and begin pouring the first barrel of safety related 
concrete, a milestone known as First Concrete Date (FCD) which marks the beginning of the project construction phase. This 
process flow is represented in the simplified diagram below.  

China New Build Approval Process
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Historically, Engineering Procurement & Construction (EPC) activities for the nuclear island and conventional island have 
typically been delivered by independent vendors in China. However the trend and apparent desired end-state for EPC 
activities is for vertical integration by which each SOE will have their independent suite of capabilities via their respective 
EPC subsidiaries.  

The creation of SPIC through the merger of SNPTC and CPI was the first substantial alteration of China’s procurement 
landscape along this trend. SPIC can perform all design, engineering, and procurement functions for both the nuclear and 
conventional islands.  

The majority of nuclear power plant equipment and components procurement, whether local or foreign, is handled by one 
of SPIC’s, CNNC’s, or CGN’s daughter EPC companies: SNPEC, CNPE, or CNPEC, respectively, with involvement dependent on 
plant type and ownership. For their first and second wave of AP1000 units, CNNC & CGN contracted with SPIC’s subsidiaries 
SNPEC and SNERDI rather than use their own EPC companies. A July 2014 memorandum of understanding signed between 
CNNC subsidiary CNPE and CB&I dealing with site management indicated that CNNC could soon begin to rely on its own EPC 
Company, CNPE, for future AP1000 projects, a milestone that was reached when CNPE earned the EPC contract for the 
Xudapu NPP AP1000 project. It’s not clear whether there is a timeline in place for CGN’s respective EPC subsidiary to take 
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on an AP1000 project in the future. In the context of the delayed AP1000s, SPIC’s experience with the AP1000 builds has 
apparently taken precedence to reduce risk to future AP1000 timelines. The SNPEC and SNERDI alliance is still claiming the 
lion’s share of the AP1000 EPC contracts in China, having taken on responsibility for future equipment procurement and 
commissioning at Sanmen 3&4 (CNNC), Haiyang 3&4 (SPIC), and Lufeng 3&4 (CGN).  

China Nuclear Engineering & Construction Group (CNEC) controls nuclear power plant construction irrespective of which 
conglomerate is the equity project owner. CNEC deploys one of its five daughter nuclear construction companies on a per-
project basis for the required civil construction and installation work.  These daughter companies are in turn responsible for 
the procurement of construction materials and services from both domestic and international suppliers. Regional Chinese 
construction companies that are not directly affiliated with CNEC have participated in turbine-island and balance-of-plant 
construction, and have been pushing for greater involvement in other aspects of nuclear power plant construction. CNEC is 
likely to be merged with CNNC in the near future (see “Reorganization Trends” chapter for more). 
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China’s Nuclear Fuel Cycle 

In contrast to the dynamic nature of the civil nuclear builds, the organization of China’s nuclear fuel cycle has remained 
relatively static in recent years. CNNC and CGN are the only two firms widely sanctioned to engage in fuel cycle activities in 
China with the lion’s share of the front- and back-end nuclear fuel activities falling under CNN’s purview, including conversion, 
enrichment, fuel fabrication, storage, disposal, and reprocessing activities.  

CGN’s participation in the fuel cycle is mainly limited to front-end uranium mining activities domestically and abroad. CHN 
generally contracts with CNNC’s subsidiaries for the rest of the fuel cycle activities including supply of fuel.  While SNPTC 
also intends to expand its fuel capabilities into mining, pellet and fuel fabrication, SNPTC’s fuel cycle participation thus far 
has been limited to cooperation with CNNC on a facility to produce AP1000 and CAP1400 fuel assemblies (Baotou Nuclear 
Fuel Company, see diagram below). The first SNERDI-designed CAP1400 prototype fuel bundle was produced at this facility 
in January 2016 and was ready for mass production by mid-2017, according to SNERDI.  

Uranium Mining Activities 

China’s stated goal for the civil nuclear industry is closed cycle with total self-sufficiency. While significant process has been 
made in this direction in recent years, the country continues to be largely dependent upon imported uranium for fuel 
fabrication as well as foreign technology in most aspects of its nuclear fuel cycle 

China’s aims to produce one-third of its uranium domestically, one third via equity stakes in foreign uranium mines and 
purchase one-third of its uranium on the open market. While Chinese domestic uranium resources are relatively limited, 
Chinese mining firms have proactively engaged in R&D to expand China’s recoverable uranium assets. In November of 2016 
for instance, CNNC subsidiary Tongliao 
Uranium Company announced it was 
pioneering a new uranium mining technique 
in China called “carbon dioxide plus oxygen 
in-situ leaching”. The mine where this 
technique has been deployed represents 
China’s first self-developed, designed and 
constructed 3rd-generation uranium mine. 
The project is geared for exploitation of 
sandstone-type uranium (low-grade, low-
permeability, high-carbonate and high-
salinity uranium resources). 

Aside from domestic supply, Chinese firms 
have been highly proactive in their 
acquisitions of foreign uranium assets. Via 
CGN subsidiary CGN-URC and CNNC 
subsidiary SinoU, China has acquired major 
equity stakes of uranium projects in Niger, 
Namibia, Kazakhstan and Uzbekistan. CNNC 
has been particularly active signing MOU 
deals in 2017, inking joint exploration deals 
with Pakistan and Saudi Arabia.  

Fuel Cycle Challenges and Recent Developments 

Management of fuel cycle infrastructure continues to be a significant challenge, and Sino-foreign cooperation is extensive 
on both the front- and back-end. Major initiatives include development of domestic and foreign exploration and extraction-
related assets, increasing capacity of fuel fabrication as well as spent fuel reprocessing and recycling facilities and 
experiments in spent fuel storage. In uranium mining, CNNC has signed multiple deals with subsidiaries of non-nuclear firms 
(SINOPEC in 2013; Shenhua Group in 2014). Other progress includes the February 2013 commissioning of the first 

CGN-URC 
Guangdong 

Uranium

CGN
China General Nuclear 

Power Corp.

Mining

Conversion

Enrichment

Fuel Fabrication

Reprocessing

Spent Fuel Storage

China Nuclear International 
Uranium Corp.(SinoU)

China Jianzhong 
Nuclear Fuel Co. 

China North 
Nuclear Fuel Co.

Lanzhou Nuclear 
Fuel Complex

(404)

Baotou Nuclear 
Fuel Co.

CNFC 
China Nuclear Fuel Corp.

CNNC 
China National Nuclear 

Corp.

CGN-URC
CGN Uranium Resources Corp.

Lanzhou 
Enrichment 

Facility 
Factory (504)

Yumen 
Conversion 

Facility (404)

Hanzhong 
Enrichment 

Facility (405)



6 
 

domestically produced centrifuge at Lanzhou and a new initiative by CGN-URC in Kazakhstan on fuel fabrication services 
that began in April 2014. This facility is predicted to begin full-scale production by 2020.   

In recent years, China nuclear has seen two proposed sites for fuel cycle activities shut down due to local civil opposition. 
First, local protests against the construction of a conversion facility in Jiangmen City in southern China forced that projects 
cancelled, while more recently a proposed waste reprocessing facility in Lianyungang City in eastern China was scrapped for 
the same reason. Chinese authorities and utilities are currently searching for a new site to locate a massive nuclear fuel-
cycle industrial park that will include conversion, enrichment, fabrication and reprocessing capacity concentrated onsite. 
Shortlist candidates are speculated to be Cangzhou City in Hebei Provice and an as-yet undesignated site in Guangdong 
Province.  

Mid- and low-level waste processing continues to be an area of relative weakness for Chinese firms. They are actively seeking 
to shore up this area of weakness via international cooperation agreements: CNNC and Candu Energy renewed a strategic 
agreement in 2014 to develop uranium-recycling technology at the Qinshan PHWR, and both have been discussing mining 
and the potential addition of an Advanced Fuel CANDU Reactor (AFCR) to China’s existing fleet.  In addition to low-level 
waste, high-level waste such as spent nuclear fuel poses a challenge as China has yet to designate a long-term dry repository 
for spent fuel, but Chinese as fuel policy is for closed-cycle, it is expected that reprocessing activities will significantly delay 
the need for a long-term repository.  

Regulatory Challenges and Improvement Measures 

Following the 2011 Fukushima disaster and China’s subsequent country-wide nuclear safety review, the State Council passed 
the Nuclear Safety Radioactive Pollution Prevention 12th Five Year Plan (final version) as well as the ‘Vision for 2020’ 
directive in October 2012. This plan contained industry-wide improvement measures that provided a road map for the 
country to resume its rapid build program while reducing risk, identifying safety gaps in nuclear power plants and fuel cycle 
facilities, regulatory capacity, certification and verification systems, domestic R&D of safety-related technology, waste 
storage and management, and environmental radiation monitoring. The safety plan emphasized the need to strengthen 
China’s nuclear regulatory bodies through increased investment in technical enforcement capabilities. 

In the recent past, the NNSA had struggled to scale up operations to match the pace of the civil nuclear development. For 
example, as recently as 2014, Philippe Jamet, Commissioner of the French Nuclear Safety Authority, testified before the 
French National Assembly that “the Chinese security authority does not meet our expectations currently, and an explanation 
for this difficulty in our relationship is that the Chinese authority lacks the means. They are overwhelmed.” Since 2014, the 
NNSA has more than tripled the size of its team, from ~300 to more than 1000 staff, but the majority of the new staff are 
inexperienced college graduates. In 2016, Mr. Zhao Yongkang, a senior engineer of nuclear safety management at the NNSA, 
wrote: “it will take them a lot of effort to become familiar with and competent in the complicated work of conducting 
technical reviews. Human resources building is a long-term mission and challenge.” 

 The NNSA’s recent efforts to bolster its strength and resources have, however, recently garnered praise from international 
oversight bodies. From August 28th to September 8th, 2016, an Integrated Regulatory Review Service (IRRS) team from the 
IAEA paid a ten-day visit to China and benchmarked the Chinese regulatory framework for nuclear and radiation safety 
against the IAEA’s safety standards. The team of experts concluded that China’s regulatory framework is effective but will 
still require further development due to rapid nuclear energy growth. “We found that significant progress has been made 
in developing the regulatory framework in the six years since the last review.” said IRRS team leader Ramzi Jammal, Executive 
Vice-President and Chief Regulatory Operations Officer at the Canadian Nuclear Safety Commission, “Due to the dynamic 
character of China’s nuclear power program, we recommend that the next full-scope review takes place within a 10-year 
period of the initial mission.” In the final report submitted by the IRRS team, they made three new recommendations 
regarding extension of NPP operating licenses, waste minimization planning and financial provisions for the 
decommissioning of facilities. The visit had been a follow-up mission to the initial IRRS assessment conducted in 2010 

On September 1st, 2017 China’s legislature also passed its first national Nuclear Safety Law. With this major milestone, 
China’s nuclear regulatory system formally established its first-ever comprehensive nuclear law in the three decades of its 
civil nuclear power operations history. The law also directly addresses some the three recommendations made by the IRRS 
team, i.e. establishing funds to cover treatment of spent fuel, radioactive waste and decommissioning.  
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KEY FUTURE TRENDS: POLICY PRIORITIES FOR CHINA’S NUCLEAR PROGRAM 

In November 2016, the National Energy Administration (NEA) and the National Development & Reform 
Council (NDRC) finalized the 13th Five-Year Plan for Electricity Development (Electricity Development FYP). 
This Electricity Development FYP mirrors the goals laid out for the energy sector in the overarching 
National 13th FYP passed by the National Party Congress earlier that year, while adding in further key 
details and goals.  

The 12th Five Year Plan published in 2010 mandated an objective of 58 MWe installed capacity by 2020, 
and this target remained unchanged in the 13th FYP (representing a doubling of the 2015 installed 
capacity), even as the industry build schedule struggled to recover from the 18-month stoppage 
following Fukushima. Nicobar currently predicts that Chinese industry will slightly miss this target. While 
the total output of the plants currently under construction is just barely sufficient to satisfy the 58 MWe 
goal, a number of these under-construction units will not see grid connection until 2021 at the earliest.  

Other priorities for the Chinese nuclear program as dictated by the 13th Electricity Development FYP 
emphasize deployment of specific project builds, advanced technologies, as well as international 
commercial goals. 

Specific Projects & New Deployment 

Among the items listed in the 13th FYP, explicit directives regarding certain key reactor projects were 
issued; namely completion of the first four AP1000 units at Sanmen and Haiyang, completion of the 
demonstration HPR1000 reactors (previously called Hualong One) at Fuqing 5 and Fangchenggang 3, and 
kickoff of construction activities for the CAP1400 demonstration reactor at Shidaowan. The last of the 
Gen II plants units to be built in the country at Tianwan (Units 5&6) as well as a new batch of coastal 
power plants were also targeted for accelerated deployment. While no inland power plant projects were 
directly referenced in the 13th FYP, the need for active preparatory work in advance of their eventual 
deployment was emphasized as an important objective as well.  

Three years into the Thirteenth FYP, the major industry activities indicate strong conformance to the 
trajectory as mandated. First safety concrete has been poured for the flagship HPR1000s at Fuqing 5-6 
and Fangchenggang 3-4 as well as the CPR1000s at Tianwan 5-6. Development of inland power plants 
has halted entirely, while procurement activities have accelerated for long-lead-time items for new 
coastal sites at Bailong, Lianjiang, Lufeng, Taipingling, Zhangzhou, Haixing and Xuadapu. Licensing 
activity for the San’Ao site in Cangnan has also hit early project approval milestones within the past year. 
While the AP1000s at Sanmen and Haiyang have missed their original completion dates, we expect to 
see their grid connection in 2018, which should also trigger FCD for the CAP1400 Demonstration plant 
at Shidaowan.  

Our tracking of industry news and developments for China nuclear technology breakdown in 2017 allows 
us to highlight an important and under-reported trend in China nuclear, namely: Chinese utilities appear 
to be abandoning the AP1000 technology tree. Between mid-2016 and late-2017, no less than eight 
planned units previously designated as future AP1000s have been switched over to China’s indigenous 
HPR1000 design, including Zhangzhou 1-4, Taipingling 1-2 and Fangchenggang 5-6. Notably, these 
switches were not reported widely in the Chinese press or industry media, in direct contrast to how 
Chinese technological achievements in the nuclear space are normally treated. This suggests that the 
phenomenon isn’t being viewed or treated as a technological victory for the HPR1000 versus the AP1000 
in a “USA technology vs. China technology” matchup, but rather is an indication of the utilities’ vote of 
low confidence in Westinghouse and the AP1000 in general. Certainly Westinghouse’s well-publicized 
bankruptcy proceedings throughout 2017 as well as the delays in startup experienced by the AP1000s at 
Sanmen and Haiyang have contributed to the Chinese utilities’ mounting reservations about the AP1000 
design.   

NICOBAR 
NOTES NICOBAR 

NOTES 

 
 
 
THE 2020 GOAL TO REACH 

58 GWE ISNTALED CAPACITY 

IS UNCHANGED, BUT 

UNLIKELY TO BE 

ACCOMPLISHED  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
THE LONGER SANMEN AND 

HAIYANG TAKE TO FINISH, 
THE MORE LIKELY IT IS THAT 

OTHER SITES WILL SWITCH 

FROM THE AP1000 TO THE 

HPR1000. 



9 
 

We project that the rate of new Chinese FCDs will pick up significantly following the completion of the 
first AP1000s in mid-2018. Much like a spring builds up tension as it compresses, we believe there is 
significant tension waiting to be released in the backlog of plant construction and site approvals delayed 
throughout 2017. The eventual commercial operation of the first Sanmen and Haiyang units should 
trigger a flurry of AP1000-related project news, including FCDs at Lufeng, Xudapu, Haixing and the 
Shidaowan CAP1400 demonstration site. We expect new FCDs to average between 8 GWe and 12 GWe 
annually in 2018, 2019 and 2020, with the majority being AP1000s. We expect that HPR1000 deployment 
will be limited until the first HPR1000 demonstration plants are completed and successfully enter 
commercial operations, which is projected to be in 2019 or 2020 at the earliest.  

Inland nuclear power plant construction has not started and is not projected to kick off during the period 
of the 13th Five Year Plan, according to government sources. This pushes out the FCD schedule for inland 
plants like Taohuajiang, Xiaomoshan, Dafan and Pengze to 2021 at the earliest. We expect inland plants, 
both AP1000s and HPR1000s, to form a significant share of the new builds targeted in the 14th Five Year 
Plan.  

 

Progress toward Advanced & 4th Generation Technology Deployment 

With regard to the deployment of advanced nuclear technologies, the optimization and ‘self-reliance’ 
for the 3G AP1000 reactor technology is a major priority in the near term. This is and will continue to 
serve as a major driver for localization and the fostering of local industry capabilities (see section on 
localization belowyes it in this report). Enhancement of fuel cycle and fuel security capabilities is also on 
the shortlist for near-term development prioritization (see section on Fuel Cycle above in this report). 
Looking to the future, research and development of advanced reactor technology is highlighted, notably 
a wide variety of Gen IV reactor technology trees (high-temperature gas, sodium, and molten salt cooled 
reactors) as well small-scale modularized reactor systems (SMRs).  

China’s Ministry of Science & Technology (MOST) has identified several advanced and 4th generation 
reactor designs as Key National Projects to receive targeted incentive and government funding. The 
major nuclear SOEs are currently developing several 4th generation designs and have found or are inviting 

NEW WAVE OF 

PROJECTS EXPECTED 

TO BE RELEASED 

UPON COMPLETION 

OF FLAGSHIP GEN III 

PLANT IN 2018, BUT 

INLAND PLANTS WILL 

HAVE TO WAIT UNTIL 

NEXT 5 YEAR PLAN 

NICOBAR 
NOTES 



10 
 

partnerships with leading international technologies or designs. In this section, we highlight the Gen IV 
designs that have near-term commercial potential and exclude those that are primarily championed by 
Chinese educational bodies, such as the fusion research work being performed within the Chinese 
Academy of Sciences.  

Sodium-Cooled Fast Reactors 

CNNC leads the way in the realm of sodium-cooled fast reactors and has publicized a long-term plan to 
shift its fleet deployment to fast reactor technology as the focus for new builds after 2040. With 
collaborative help from a host of Russian enterprises, CNNC completed the Chinese Experimental Fast 
Reactor (CEFR) in 2010, a 20MWe liquid-sodium cooled, pool-type fast reactor. On the basis of this 
experimental reactor, a commercial-scale demonstration plant is planned for FCD at Xiapu in 2018 or 
2019 and commercial deployment to follow the success of the demo plant. CNNC is seeking to 
strengthen its capabilities in sodium cooled technology via joint ventures, most notably the Gen IV 
reactor designer TerraPower and its Traveling Wave Reactor (TWR).  In 2015, CNNC and TerraPower 
signed an MOU to jointly develop and deploy the TWR in China. This partnership was formalized in 
October, 2017 when the two companies inked a deal to establish a new joint venture company called 
the Global Innovation Nuclear Energy Technology Company with a number of smaller equity 
shareholders including coal giant Shenhua Group.  

Small Modular and Floating Reactors 

Each of the three major nuclear SOEs are working on their own SMR designs. CNNC is adapting existing 
ACP technology for a small modular ACP100 reactor for multiple applications on land, and is 
collaborating with Lloyd’s Register to adapt the ACP100 design for an ‘ACP100S’ model floating reactor 
primed to begin construction in 2018. 

CGN has also joined in SMR development with its ACPR100 and ACPR50S designs. Similar to the CAP50 
and ACP100, the ACPR50S is intended for desalinization and floating reactor applications. CGN signed 
agreements in April 2016 with the China Shipbuilding Industry Corporation to support deployment of a 
floating reactor at their shipyard in Bohai. This floating reactor began construction in 2017.   

Similarly, SPIC is leveraging the transferred AP1000 technology to develop a CAP-S series of SMRs from 
capacities of 50-300 MWe. Both integrated and compact designs are planned for passive small PWRs, 
which are intended for multiple applications including process heat, desalinization, floating reactors, and 
nuclear cargo ships. The current focus is on developing the CAP200 and CAP50 for maritime applications, 
but their deployment schedule lags behind that of CGN or CNNC.  

High-Temperature Gas-Cooled Reactors 

HTRs are another one of the Key National Projects identified by MOST. The deployment plan of the China 
HTR includes a unique ownership structure, as it is not fully contained under the umbrella of one of the 
three major SOEs. Tsinghua University has housed and operated China’s first gas-cooled reactor, the HTR-
10, since construction began in 1995, and has been the main R&D proponent in China for developing the 
experimental reactor technology into the larger, twin-unit HTR-PM demonstration plant. The 
commercial-scale plant is rated at 210 MWe and with first of the graphite moderator spheres for the 
pebble-bed style reactor loaded into the reactor core on April 5, 2017, is projected to begin operation 
within the last few months of 2017 or the very quarter of 2018. The project will be the first project of 
nuclear capacity for China Huaneng Group, one of China’s “Big 5” utilities, which is the majority owner 
of the Huaneng Shandong Shidaowan Nuclear Power Company Ltd. Joint Venture Co. Ltd. (CNEC and 
Tsinghua University are minority shareholders). China also plans to market and sell its HTGRs abroad and 
has already seen success in developing markets for the HTGR in Saudi Arabia, Egypt and Indonesia (more 
below).  
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Commercial Goals: Chinese Firms Invest and Sell Abroad in the “Go Out” Initiative  

The Electricity Development Five Year Plan also designates the active pursuit of export markets for civil 
nuclear technology, including equipment, services, and measured investment as a high priority. 
Indications are given that these goals will be accomplished by actively seeking cooperation with 
international partners. In practical terms for international companies, partnering with a Chinese 
company that seeks to go abroad may deliver access to markets that would previously have been difficult 
or impossible to enter alone.  

To foster a friendly and welcoming international community of nuclear energy states willing to partner 
with China, the China Atomic Energy Authority (CAEA) has pledged to provide training to nuclear industry 
personnel from across Asia in the various peaceful uses of nuclear technology, according to a 2017 
agreement signed between the CAEA and the International Atomic Energy Agency. Under the terms of 
this agreement, the Chinese side pledges to provide training support for regional industry experts and 
also provide long-term education programs for students from developing countries that lack sufficient 
educational infrastructure for topics like nuclear engineering, nuclear security, and nuclear safety. These 
training programs will be delivered via the IAEA technical co-op program.  

With this and the “Going Out” initiative being promoted from the highest levels of government, China 
has made a firm commitment to becoming a global player in the nuclear industry, and has been taking 
top-down action to ensure their competitiveness with other leading industry actors. After the directed 
merger of the HPR1000 reactor designs, further steps have been taken in the formal creation of the 
Hualong International Nuclear Power Technology Corporation, a CNNC-CGN joint venture for the 
integration and export of HPR1000 reactors. SPIC’s CAP1400 has also been tapped as a primary reactor 
for export to international markets. 

Emerging Markets for the HPR1000 & CAP1400 

In the past few years, China has made significant process in its nuclear technology export efforts.  The 
first reactor exports were to Pakistan, which has consistently been a major destination for exported 
Chinese nuclear power technology. Pakistan currently has four Chinese reactors at their Chashma 
location, all of them 300 MWe reactors based on the Qinshan Phase I design in China. With Chashma 3 
and 4 connected to the grid in mid-2017 Chinese export efforts in Pakistan shifted to focus on the now 
under-construction Karachi Units 2 and 3, which will be CNNC’s indigenously-designed HPR1000s. These 
units are the first instance of China exporting Gen III technology and are on roughly the same 
construction schedule as China’s domestic HPR1000s, with estimated completion dates in 2021 and 2022, 
respectively. Pakistan is not a signatory to the Nonproliferation Treaty (NPT) which has limited the ability 
of most Western nuclear technology vendors from competing for Pakistani bids and allowed excellent 
competitive positioning for Chinese nuclear exporters. 

On the other side of the world, Argentina is now poised to become the first overseas buyer of a Chinese 
nuclear power plant aside from Pakistan. With CNNC and the Argentinian utility NASA finalizing their 
long-negotiated export agreement in May of 2017, the deal was finally formally confirmed for two 
HPR1000s built at a site yet-to-be determined. The plant design will be CNNC’s variant of the Hualong 
One, which was previously known as the ACP1000 on the CNNC side. Assuming the Argentinian side will 
want to see a completed proof of concept for the Hualong One reactor in China before pouring concrete 
on their own, an FCD for this reactor could be seen as early as 2021 or 2022, pending the Argentinian 
regulator’s review of the Hualong One design.   

South Africa is another high priority export market for Chinese reactor technology, namely, SPIC’s 
CAP1400. SNPTC has been preparing to submit a bid to supply a portion of the South Africa new build 
program, which originally targeted building six to eight reactors in all. Chinese hopes to supply nuclear 
reactors to South Africa seemed to be dimming in 2016 when it appeared that Russian technology had 
become the favored design, but all forward momentum for South Africa’s nuclear imports was halted in 
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April, 2017 when the SA high court ruled that President Jacob Zuma’s commitment to the deal with 
Russia had been ‘unlawful and unconstitutional’. This April ruling mandated that the national electricity 
regulator essentially return to the drawing board for its nuclear deployment plan, first drawing up a 
public engagement plan and laying the groundwork for a fair and competitive bidding process, which 
opens the door again for Chinese export ambitions. Chinese nuclear firms have been active in South 
Africa since 2014, when SNPTC began conducting carrying out training programs for South African 
nuclear industry personnel. The most recent major milestone for SA-China nuclear cooperation was in 
December 2015, when SPIC and NECSA (South African Nuclear Energy Corporation) signed a “CAP1400 
Project Management Cooperation Agreement”) that allowed NECSA staff to work alongside project 
management personnel onsite at the first CAP1400 in China.  

Besides South Africa, China’s other main target destination for CAP1400 export is Turkey, which had 
previously signed an agreement with WEC and SPIC to deploy 2 AP1000s and CAP1400s. This project’s 
progress has been stalled pending the result of WEC’s bankruptcy proceedings and restructuring.  

Chinese participation in the UK nuclear new build program is also primed to be significant. Aside from 
providing a 33.5% financing stake in EDF’s Hinkley Point C project (a pair of EPRs projected to enter 
operation between 2023 and 2025), CGN has also submitted the HPR1000 design to the Office of Nuclear 
Regulation (ONR) for the Generic Design Assessment review, which smoothly moved from the first to 
second phase of review in November, 2017.   

In March 2017, China and Saudi Arabia signed a memorandum of understanding to examine the 
feasibility of constructing high-temperature gas reactors (HTGR) in Saudi Arabia. Later in the year, a 
separate agreement was signed to jointly conduct a feasibility study on the use of HTGRs for desalination 
of seawater. While this is not the only HTGR export opportunity China is pursuing (discussions are also 
underway in Indonesia and Egypt), it has undoubtedly been the most active, currently representing 
China’s strongest chance of exporting its Gen IV technology.  

Other target markets for Chinese technology exports include the UK, Brazil, Turkey, Iran, Kenya, Sudan, 
Cambodia and Poland, with Cambodia and Poland representing new developments for 2017.  

Capitalizing on CANDU Experience  

Chinese companies have also signed multiple agreements to participate in the construction of CANDU 
reactors in Argentina and Romania. The Argentine CANDU deal, signed in July 2014 and separate from 
the HPR1000 export agreement with NASA, included the provision of technical services, equipment, and 
financing by CNNC for the Atucha 3 reactor project. China’s Qinshan 3 PHWR units will serve as the 
reference design. As the CANDU design uses Candu Energy’s intellectual property, this company is also 
included in the deal as a subcontractor to CNNC – an example of China’s “going out” strategy also 
benefiting foreign partners of Chinese firms. In Romania, CNPEC has signed an agreement with Candu 
Energy to finish construction of two CANDU 6 reactors, Cernavoda 3 and 4, which are projected to begin 
operation in 2019 and 2020, respectively. 

KEY FUTURE TRENDS: ADDITIONAL CONTEXTUAL TRENDS FOR CHINA NUCLEAR 

 “Reorganization” Trend in Chinese Energy  

Chinese state utilities have for many years were dominated by the “Big Five” domestic SOE utilities, i.e. 
Guodian, Huadian, Huaneng, Datang and China Power Investment. To combat regional electricity 
oversupply and assist in the shutdown of older coal power plant assets, SASAC has recently orchestrated 
a series of mergers among the major utilities and various other key sections of the Chinese energy value 
chain. Although only a few of these mergers have officially taken place, many more are rumored to be 
in the works. Historically, industry buzz around suspected or rumored SOE mergers in China has had a 
pretty consistent track record of becoming reality. For instance, the merger between China Power 
Investment and State Nuclear Power Technology Company was first speculated about as early as 2012, 
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with increasingly concrete evidence appearing throughout 2013 and 2014 and the eventual formal 
announcement not coming until February 2, 2015. Throughout this process, it was also noted that CNNC 
had lobbied heavily against the CPI-SNPTC merger, instead calling for maintenance of the existing 
industry structure and deepened cooperation among CNNC, SNPTC, CPI and CGN as independent 
agencies. The newly merged parent company became what is today known as the State Power 
Investment Company (SPIC), with CPI and SNPTC maintaining separate business structures underneath 
this umbrella. SNPTC absorbed all of CPI’s nuclear-related assets including plant ownership and nuclear 
EPC division while CPI continues to drive forward the non-nuclear business for SPIC.  

This deal was a landmark agreement for China’s power industry, as it was the first time that one of the 
“Big 5” non-nuclear utilities was able to gain ownership of a nuclear asset. It also created a unique type 
of company for China nuclear: a specialty nuclear utility featuring nuclear industry expertise and 
credentials, but financially backed by the [much] deeper pockets of a conventional Chinese utility. 
Through this merger, SNPTC also gained access to new site locations for the deployment of nuclear power 
plants, via CPI’s significant land holdings. SNPTC’s subsidiaries will also gain the opportunity to diversify 
their experience with different energy sources by potentially supporting engineering efforts from the CPI 
side of the house. SNPTC’s gaining access to CPI’s resources and political capital has undoubtedly 
supported the rapid development of their localized CAP1400 reactor design, as well as other SNPTC R&D 
efforts such as the CAP50 SMR, the super-large CAP1700 and the CAP floating reactor. SPIC’s 3rd 
Generation deployment in China is anticipated to heavily revolve around the CAP-series, with emphasis 
on SNPTC’s proprietary design evolution from the AP1000.  

More recently on August 27, 2017, another massive Chinese energy company merger was formally 
announced, with the Shenhua Group absorbing China Guodian to form a new super-utility named “China 
Energy Investment Corporation”. Shenhua was China’s biggest coal miner, while Guodian was originally 
one of the “Big 5” utilities. This merger has spawned what is now officially the world’s largest power 
company with assets of 1.8 trillion yuan (271 Billion USD).  

Other rumored ‘reorganizations’ implicate CNNC as likely to merge with the nuclear construction 
company CNEC sometime in 2018, while SPIC chairman Wang Binghua confirmed in July 2017 that SPIC 
and Huaneng are currently exploring merger possibilities as well. Previous speculation tied CGN together 
with Shenhua and Datang as potential merger parties, although this is impossible now in light of 
Shenhua’s merger with Guodian. The potential for an eventual CGN-Datang marriage hasn’t been 
excluded, however, and these rumors will likely persist until they are formally addressed and either 
confirmed or denied. With the Chinese economy’s GDP growth slowing, air pollution worsening, and 
growth in electricity demand expected to remain uncertain, restructuring utilities via mergers remains a 
viable tool that the Chinese government can deploy to better optimize the overall energy mix and phase 
out the oldest, dirtiest coal plants.  

Localization – Growing Capabilities & Encouraging Healthy Competition 

Domestic nuclear power plant operators and companies have been under continuous pressure from 
policymakers to localize production of nuclear components. In alignment with this top-down pressure, 
Chinese manufacturers have consistently upgraded their capabilities for the production of high-quality 
equipment that can compete with suppliers from more mature nuclear markets. Plants featuring 
domestic reactor designs lead the industry for rate of locally manufactured equipment.  The unit most 
recently connected to the grid (CNNC’s Fuqing Unit 4, a CPR1000 reactor design connected on July 29, 
2017) has a localization rate of 80%, while CGN’s CPR1000 unit at Yangjiang, which was connected to the 
grid in mid-March 2017, boasts a localization ratio of around 83%. Policymakers target a localization ratio 
of 90% for the Gen III HPR1000 reactors that China is currently deploying at Fuqing 5-6, Fangchenggang 
3-4 and Karachi 2-3 in Pakistan.  

In general, Chinese equipment localization for its domestic reactor designs has been split into three main 
phases: the first phase took place throughout the 1990s, where the focus of technological development 
and localization was mostly on primary equipment and their forged components. The second phase 
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kicked off in the mid-2000s with a shifted focus to nuclear safety-grade and key auxiliary equipment 
including pumps, valves, piping and their forged components. In recent times, China has entered the 
third phase of localization, where it is attempting to “mop up” the last remaining pockets of technology 
that have eluded Chinese manufacturers to date, or not received sufficient investment and focus. This 
includes key electrical equipment like I&C sets, valve actuation devices and cables to name a few.  

Localization Progress of Key AP1000 Components 
Bold=Chinese Supplier 

Equipment Sanmen 1 Haiyang 1 Sanmen 2 Haiyang 2 

Canned Motor Pump CW EMD CW EMD CW EMD 
CW EMD/ 
SBW/HEC 

Squib Valves SPX SPX SPX SPX / SuFa 

Reactor Pressure 
Vessel 

Doosan Doosan CFHI SEC 

Steam Generators Doosan Doosan HEC/ENSA SEC 

Reactor Internals Doosan Newington S1stMTW S1stMTW 

Control Rod Drive 
Mechanism 

Newington Newington S1stMTW S1stMTW 

Integrated PV Head PCC PCC SDNPE SDNPE 

Polar Crane PaR TaiHeavy DHI-DCW TaiHeavy 

Refueling Machine WEC DHI-DCW SCCW DHI-DCW 

PRHR Heat 
Exchanger 

MANGIAROTTI DEC HEC DEC 

Steel Containment 
Vessel 

WEC/SEC SEC SEC SEC 

Main Coolant Pipe BSIC ErZhong ErZhong BSIC 

Pressurizer SEC DEC SEC DEC 

Accumulator Tank SEC SEC SEC SEC 

Core Makeup Tank SEC HEC SEC HEC 

RPV/SG/PZR Support ErZhong/DEC ErZhong/DEC ErZhong/DEC ErZhong/DEC 

Note: Table omits certain components not yet localized, such as reactor I&C systems. 

 

Aside from localized equipment for its domestic designs, China’s nuclear firms have also been working 
to achieve near-full indigenous production of the AP1000 reactor and its key components. According to 
the earliest plans promoted by SNPTC, locally produced components will account for an average 55% of 
the cost of China’s first four AP1000 reactors, rising from 31% for Sanmen 1 to over 72% for Haiyang 2. 
In August 2014, for example, China First Heavy Industries (CFHI) delivered China’s first domestically 
produced AP1000 reactor pressure vessel to the worksite at Sanmen 2, whereas the RPVs for Sanmen 1 
and Haiyang 1 were manufactured by Doosan Heavy Industries. Doosan is producing the reactor pressure 
vessels for Sanmen 1 and Haiyang 1, while CFHI and Shanghai Electric produced pressure vessels for 
Sanmen 2 and Haiyang 2, respectively. The table above summarizes the localization progression of 16 
key nuclear island components for the first 4 AP1000s in China. The Chinese supply chain for primary 
mechanical equipment is dominated by three massive state-owned manufacturers: Harbin Electric 
Company (HEC), Shanghai Electric Company (SEC) and Dongfang Electric Company (DEC), along with their 
various subsidiaries.  

As Chinese firms have moved aggressively to master and localize the equipment supply chain and 
technical services that contribute to constructing and operating a nuclear power plant, foreign firms 
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have endeavored, with varying degrees of success, to protect and maintain their market in China. Where 
Chinese firms have been unsuccessful in localizing certain key technologies, or where foreign companies 
moved assertively to establish and solidify local partnerships with Chinese companies, the international 
firms have seen success in protecting or prolonging their position in the Chinese market. German firm 
KSB, for instance, has entered into a joint venture with Shanghai Electric Company to produce the 
primary pump for the CAP1400, while Areva has similarly seen some results via its partnership with DEC.  

The top-driven push for localization can sometimes present implementation challenges for Chinese 
companies not yet mature enough to take full responsibility for certain advanced equipment or 
technologies. In some cases, Chinese manufacturers have rushed to complete equipment in accordance 
with localization mandates and were discovered later to have sacrificed quality in some way. In other 
cases, the Chinese manufacturer begins producing ‘localized’ equipment that still relies heavily on 
subcontracted components sourced from abroad. While the second scenario is far more common than 
the first, they are both representative of the kind of unique challenges that confront Chinese 
manufacturers in an industry controlled from the top down. The NNSA has continuously made efforts to 
improve oversight and management of domestic nuclear safety equipment manufacturers in recent 
years, with hefty fines and administrative penalties dealt out to non-conforming state-owned and private 
enterprises alike.  

To encourage high quality and competitive pricing, it is an active industry supply chain policy to cultivate 
2-5 qualified suppliers for each key component. For example, for AP1000 core make-up tanks, Harbin 
Electric and Shanghai Electric are already successfully qualified suppliers, but China First Heavy Industries 
and China National Erzhong Group are also currently manufacturing their own, and Dongfang Electric 
Company is developing the necessary manufacturing capabilities as well.  

This policy of using so-called “benign competition” to push down prices and increase manufacturer 
investment in capabilities and R&D may also extend to some foreign suppliers, who are invited to 
participate in bids to increase completion and add pressure to local manufacturers to make their bids 
more attractive. SNPTC has issued multiple POs for different types of CAP1400 coolant pumps while also 
making it clear that in the end, only the highest quality pump that is also completed within the deadline 
will be used in the demonstration plant, incentivizing the suppliers to invest in both quality and speed.   

Imported Equipment and the HAF604 Certification System 

Despite the constant push for increased local content in Chinese plants, foreign suppliers continue to 
find opportunities in the Chinese nuclear space. While BOP and CI equipment are primarily supplied by 
domestic vendors, certain key NI technologies have been slower to localize, especially nuclear safety 
class components. The regulatory framework for the import of nuclear safety class components 
continues to be the HAF604 certification system. 

HAF604 registration is required for foreign companies to be able to design, manufacture or install 
imported nuclear equipment, or perform nondestructive examination (NDE) for nuclear safety 
equipment. The list of equipment classified as nuclear safety equipment is defined within the HAF604 
regulation and is divided into mechanical equipment Class 1, 2, and 3, as well as electrical equipment 
Class 1E.  Obtaining HAF604 certification is a significant barrier to entry for the Chinese civil nuclear 
safety equipment market. The procedure for applying, supporting, and confirming a HAF604 registration 
takes between 10 - 16 months and requires the applicant to prepare a comprehensive set of application 
documents in Chinese. Despite these challenges, foreign firms have continued to apply for and receive 
HAF604 certificates, which are valid for five years. 

The counterpart to the HAF604 certificate is the HAF601 certificate, which is the registration protocol 
for domestic Chinese firms to supply nuclear safety class components or NDE to the industry. As Chinese 
domestic manufacturing capabilities continue to mature, more Chinese firms are receiving HAF601 
registration and thus the bar is raised for foreign firms to supply the same equipment. An important 
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component to the HAF application is the requirement for the applicant to demonstrate the domestic 
Chinese industry has a demand for the applicant’s products or services. As the market becomes 
saturated with competent domestic suppliers, it will become more difficult for potential new market 
entrants (HAF604 and HAF601 alike) to secure proof of a demand for their products.  

An analysis of HAF604 certificates issued in recent years does not reveal any significant trends in number 
of certificates issued (see chart below). As of December, 2017 among the current active HAF604 
certificates, the most common electrical component is nuclear grade sensors (22 certificates), while the 
most common mechanical component by a large margin is nuclear safety grade valves (54 certificates). 
The country holding the most active HAF604 certificates is France with 43, followed by Russia with 33, 
the USA with 31, and Germany with 28.  

The continued success of foreign firms in securing HAF604 certification suggests that while Chinese gains 
in localization have achieved substantial progress in recent years, many gaps still exist in the technology 
coverage. This is reflected in the continued strong demand for certain key technologies, allowing foreign 
firms to continue securing HAF604 certification and competing in the nuclear safety equipment market 
by importing from manufacturing centers elsewhere. Companies should also be aware, however, that 
while the HAF604 market remains a viable channel in the near-term, China’s long-term localization goals 
should factor into any China business strategy. Depending on the technology, laying the groundwork for 
participation in the domestic HAF601 market via a JV or WFOE may be prudent.  

HAF Certificates Issued by Year 

Source: Nicobar Group research 

  

Year 
# New HAF604 
certificates Notes 

2011 20  

2012 56  

2013 14 
Given the 10-16 month lead time, these 
applications started just months after 
Fukushima, hence the reduced number  

2014 67 
These applications would have been started 
immediately after the moratorium was lifted 

2015 34  

2016 31  

2017 28  

Total Active 
Certificates in 
December 2017 

196 
Includes certificates from late 2012 about to 
expire  
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Home Stretch for Imported Flagship Gen IIIs 

With FCD in 2009 and 2010, China’s first deployments of the AP1000 reactors at Sanmen and Haiyang 
were originally predicted to be able to start up as early as 2014.  As delays piled up and design 
modifications were made, the projects fell further and further behind schedule and are now not likely 
able to begin commercial operation until mid-2018 at the earliest. Reasons for the delays included China’s 
18-months of mandatory post-Fukushima safety screenings that halted the construction schedule, lapses 
in on-site management efficiency and equipment quality problems identified during performance testing 
of the primary coolant pumps. With the completion of the civil construction in mid-2016, hopes were 
originally high for the plants to be able to start up in 2017, but additional deficiencies and problems 
discovered during hot testing led to further delays. As the AP1000s are first of a kind demonstration 
reactors, China has been unable to make construction progress on the rest of the AP1000s and AP1000 
derivative reactors planned around the country, which has significantly affected the overall nuclear build 
schedule in China. No concrete was poured for new reactor sites in 2017, for instance, because China’s 
build strategy mandates the completion and successful operation of the FOAK reactors before starting on 
the next batch. The bankruptcy and ongoing restructuring of Westinghouse Electric Company (WEC) will 
not affect the completion of the Sanmen and Haiyang reactors, according to company officials from WEC 
and SNPTC. As of December 2017, Sanmen Unit 1 had completed all of its testing and had entered the 
fuel loading phase; however, it had not yet obtained permission to begin loading fuel.  

Meanwhile, the pair of Areva-designed EPRs at CGN’s Taishan NPP site in southern China continue to fall 
farther behind their build schedule as well. Originally planned for commercial operation in early 2017, 
we estimate Taishan Unit 1 to still be at least 12 months away from commercial operation, with startup 
in late 2018 at the earliest. As of mid-2017, Taishan 1 had completed cold functional testing but was yet 
to initiate hot tests. These delays, although significant, are still far less than the delays experienced by 
the fellow EPRs under construction in Flamanville, France and Okiluoto, Finland (estimated 11 and 13 
years for construction, respectively).  Taishan 1’s first safety concrete was poured in 2009.  
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CONCLUSION: EYES ON THE PRIZE  

Running the world’s largest new build program safely and successfully continues to require significant investment in all areas. 
Opportunities for U.S. nuclear firms with deep experience, advanced technologies, and strong quality and performance 
records still exist in the Chinese market. China’s nuclear industry has matured rapidly, however, every year making progress 
on mastering and localizing more technologies that were previously imported from foreign firms. American nuclear firms 
hoping to capitalize on the current and project growth in China’s nuclear builds will be required to employ a robust China 
strategy that is both comprehensive and nimble, able to adapt and adjust for local market conditions and industry dynamics. 
Increasingly, foreign producers operating in and marketing to China’s nuclear industry will be competing with highly capable 
domestic firms, supplying products and services that China hopes to acquire, absorb, master, and eventually export 
worldwide as part of the “Go Out” industry strategy. Meaningful success in China will require a long-term commitment to 
the market and the ability to adapt to changing strategic conditions, including development of long-term partnerships with 
Chinese firms. This includes establishing partnerships that will be stable enough to follow the Chinese reactor vendors 
themselves, as they “Go Out” into new nuclear markets around the world.  
 

 
This white paper is presented by Nicobar Group in cooperation with the U.S. Department of Commerce – Commercial 
Service.  
 
The United States Commercial Service is the trade promotion arm of the International Trade Administration within the 
United States Department of Commerce. To support U.S. companies, the Commercial Service offers a range of services 
including fee-based programs to support exporters, support for U.S. exhibitors at selected trade shows, individualized 
counseling and advocacy. In China, the U.S. Commercial Services has locations at the U.S. Embassy in Beijing and at our 
Consulates in Chengdu, Guangzhou, Shanghai, and Shenyang. We also have partners in 14 additional cities to help you take 
advantage of the emerging markets in China's dynamic second tier cities. To learn more, see our China energy website listed 
below. 

Nicobar Group is a Shanghai-based strategy and operations consulting firm specializing in China market entry strategy 
development and commercial advisory support for the China nuclear power market. With 14 years of experience in China, 
Nicobar drives success for its clients in China nuclear with robust and pragmatic strategy development and crisp, meticulous 
execution. Our consulting and advisory products include market opportunity analysis, China core competency development, 
competitor and customer intelligence gathering, China nuclear strategy development and execution, technical sales 
development, turnkey HAF604 certification support, procurement/local partnership development with our Supplier Search 
Platform, factory operations development and oversight, and in-country ad hoc support for meetings, exhibitions, 
conferences and more.  

To get started in the China nuclear market, Nicobar is the first and best choice for American firms that need a “one-stop-
shop” solution for their nuclear market needs. We specialize in the tricky, frustrating and uniquely challenging problems 
encountered when doing business in China. What’s giving you a headache? We can make it better. Contact 
nuclear@nicobargroup.com. 

Key Reference Links: 

The U.S. Commercial Service China Energy team: http://www.buyusa.gov/china/en/energy.html 

Nicobar Group: http://www.nicobargroup.com 

National Nuclear Safety Administration (NNSA): http://nnsa.mep.gov.cn 

China National Nuclear Corp. (CNNC): http://www.cnnc.com.cn 

China General Nuclear Power Group (CGN): http://www.cgnpc.com.cn 

State Power Investment Corp. (SPIC): http://www.eng.spic.com.cn  

China Nuclear Engineering & Construction Group (CNEC): http://www.cnecc.com  
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http://www.cnnc.com.cn/
http://www.cgnpc.com.cn/
http://www.eng.spic.com.cn/
http://www.cnecc.com

