
Science & Global Security, 23:171–190, 2015
Copyright C© Taylor & Francis Group, LLC
ISSN: 0892-9882 print / 1547-7800 online
DOI: 10.1080/08929882.2015.1082301

China’s Uranium Enrichment
Complex
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Belfer Center for Science and International Affairs, John F. Kennedy School of
Government, Harvard University, Cambridge, MA, USA

New public information allows a fresh estimate of China’s current and under-
construction uranium enrichment capacity. This paper uses open source information
and commercial satellite imagery to identify and offer estimates of the capacity of
China’s 10 operating enrichment facilities, located at 4 sites, using centrifuge tech-
nology most likely based on adapting Russian technology. The total currently operating
civilian centrifuge enrichment capacity is estimated to be about 4.5 million separative
work units/year (SWU/year), with additional capacity estimated to be about 2 million
SWU/year under construction. Also China could have an enrichment capacity of around
0.6 million SWU/year for non-weapon military uses (i.e., naval fuel) or dual use. These
estimates are much larger than previous public estimates of China’s total enrichment
capacity. Further expansion of enrichment capacity may be likely since China will re-
quire about 9 million SWU/year by 2020 to meet the enriched uranium fuel needs for its
planned nuclear power reactor capacity of 58 gigawatts-electric (GWe) by 2020 under
its policy of self-sufficiency in the supply of enrichment services.

INTRODUCTION

China currently operates three enrichment plants, including Lanzhou ura-
nium enrichment plant (Plant 504) in Gansu province, the Hanzhong uranium
enrichment plant (Plant 405) in Shaanxi province, and Plant 814 in Sichuan
province including facilities at Jinkouhe and Emeishan (see Table 1). The
China National Nuclear Corporation (CNNC) has been the sole player respon-
sible for enrichment services in China. However, this situation could change
as the China General Nuclear Power Corporation (CGN) plans to provide such
services both domestically and abroad.1
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China’s uranium enrichment industry was initiated in the late 1950s to
produce highly enriched uranium (HEU) for its nuclear weapon program.2

China has produced HEU for weapons at two facilities: Lanzhou gaseous dif-
fusion plant (GDP) which began operating in January 1964; and Heping GDP
(Plant 814 at Jinkouhe), a “Third Line” facility that began operating in 1970.3

It is believed that the Lanzhou and Heping GDPs stopped production of HEU
in 1979 and 1987 respectively.4 Lanzhou GDP was closed in 2000 and replaced
by centrifuge enrichment plant (CEP) in 2001. Heping GDP is likely operat-
ing.5

In October 1969 China decided to build Plant 405 as a “Third Line” fa-
cility and worked on uranium enrichment technologies. China had conducted
research and development (R&D) on centrifuge technology since 1958, and
started to emphasize centrifuge work in the mid-1970s.6 The major players
include CNNC Research Institute of Physical and Chemical Engineering of
Nuclear Industry at Tianjing and Plant 405.7 Other academic units, includ-
ing Tsinghua University, were actively involved as well.8 China had inten-
sified its centrifuge R&D efforts since the late 1970s and early 1980s.9 In
the mid-1980s, Plant 405 constructed and operated a pilot centrifuge facility
under Project 405-1 which apparently was equipped with supercritical cen-
trifuges.10 It is reported AQ Khan gave Urenco centrifuge technology to China
and helped build a centrifuge plant at Hanzhong around early 1980s.11 How-
ever, it is not clear whether AQ Khan made significant contributions to the
Project 405-1. As China deepened its “shift from military to civilian” in the
nuclear industry during the late 1980s, the CNNC was eager to use the less-
costly centrifuge enrichment technology to replace its gaseous diffusion tech-
nology. It did not work well, however, and China decided in the early 1990s
to import a Russian centrifuge facility to replace the Project 405-1 as Project
405-1A.12

Under agreements in 1993, 1996 and 2008, China built Russian-supplied
centrifuge facilities at the Hanzhong and Lanzhou plants in four phases for a
total capacity of 1.5 million SWU/year. The Minatom/Tenex (Techsnabexport)
supplied the centrifuges and technological aids, and the Chinese built and op-
erate those enrichment facilities.13

As Russian centrifuge facilities were imported, CNNC started the local-
ization process of the imported technology and designed its own centrifuges.
This process accelerated China’s active development of nuclear power since
2004. In 2007, CNNC started the project to construct its indigenous centrifuge
facility at Lanzhou plant as a demonstration facility with a capacity of 0.5 mil-
lion SWU/year, and it was commissioned in 2010.14 Since then, China has sig-
nificantly increased its enrichment capacity with domestically produced cen-
trifuge facilities.

CNNC has declared that it maintains a policy of self-sufficiency in the
supply of enrichment services.15 In 2014, China needed about 3 million SWU
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(separative work units) annually of enrichment. In 2020 demand is expected
to be about 9 million SWU/year.16

Many western sources argue that China is not currently able to meet its de-
mand for separative work. For instance, the World Nuclear Association (WNA)
estimated that China had a total capacity of 2.2 million SWU/year in 2014,
including 1.5 million SWU/year from Russian-supplied centrifuges and 0.7
million SWU/year from indigenous facilities; and projected a total of 3 million
SWU/year for 2015.17 However, while there is considerable uncertainty, esti-
mates based on satellite imagery, Chinese publications, and discussions with
Chinese experts suggest that China is already operating enrichment facilities
with a capacity that may be in the range of 4.5 million SWU/year. Moreover,
another indigenous centrifuge capacity of about 2 million SWU/year is under
construction, and may have the ability to add a million SWU/year of additional
capacity each year. Furthermore, China could have an enrichment capacity of
around 0.6 million SWU/year for non-weapon military uses or dual uses at
dedicated enrichment facilities of Plant 814. These estimates are much larger
than previous public estimates of China’s total enrichment capacity.18 Accord-
ing to CNNC’s current plans, China will meet its uranium fuel requirements
for its planned reactor capacity of 58 gigawatts-electric (GWe) by 2020 under
its policy of self-sufficiency in the supply of enrichment services.

Finally, the CNNC nuclear experts address that the separation capacity
of Chinese models is higher than Russian-supplied centrifuges, at least un-
der the first three phases of the agreements.19 However, some western experts
are suspect of such a claim.20 If Chinese models have the same number of
shelves per stack as the Russian-supplied case, i.e., three,21 (with the exception
of Hanzhong 4, whose stack doubles the shelves of other facilities as discussed
later), and there is a proportional relationship between enrichment capacity
and the floor space of the main enrichment hall, then the Russian-supplied cen-
trifuge facilities under the first three phases would produce about 20 SWU per
square meter. The Chinese indigenous facilities produce an average of about
28 SWU per square meter (see Table 1), about a 40 percent increase from Rus-
sian’s facilities under the first three phases.

It is reported those Russian-supplied centrifuges are using Russian 6th
generation centrifuges. It has operated 8th generation centrifuges since 2003,
and is operating 9th generation units.22 Unlike previous generations using
subcritical centrifuge technology, it has used supercritical technology since the
9th generation. Recently Russia is testing the 10th generation.23

It was estimated that the 7th and 8th generation machines have a sep-
arative capacity of 28 percent and 68 percent higher than the 6th genera-
tion model, respectively.24 If a Chinese machine has a separative capacity
about 40 percent higher than the 6th generation model, which may mean Chi-
nese centrifuge is approaching the Russian model of 8th generation. In addi-
tion, the Hanzhong 3 (the fourth phase facility under the agreements) would



176 Zhang

produce about 30 SWU per square meter, about 50 percent higher than the
6th generation model. This likely means this fourth facility uses higher gen-
eration centrifuges than the 6th generation. Indeed, this is consistent with a
recent report that “starting from 2009 Russia is supplying 7th and 8th genera-
tion centrifuges to China.”25 Given that the construction for Russian-supplied
facilities under the first three phases were completed before 2001, and the
Hanzhong CEP 3 (Russian-supplied phase IV) started construction in 2009,
these Russian generation 7 and 8 centrifuges should be for Hanzhong CEP 3.

In June 2013, after it produced the LEU products at Lanzhou indigenously
commercial centrifuge facility (Lanzhou CEP 3), CNNC enrichment experts
further emphasized that the CNNC is developing a new generation of cen-
trifuges that are more advanced, more economical and which have made sig-
nificant progress in the key technology.26

LANZHOU URANIUM ENRICHMENT PLANT

Lanzhou enrichment plant (Chinese official name: CNNC Lanzhou Uranium
Enrichment Co., Ltd., or Plant 504) includes a gaseous diffusion facility and
centrifuge facilities under four projects (see Figure 1).

China has produced HEU for weapons in two complexes, the Lanzhou GDP
and the Heping GDP. China also used these enrichment plants to produce HEU
for its research reactors and LEU for naval reactors. The Lanzhou GDP began
operations in 1964 and ended HEU production in 1979.27 In 1980, it shifted to
making LEU for civilian power reactors, and it was shut down on 31 December
2000.28 During 2001 and 2002, the facility finished cleaning up radioactivity
for decommissioning. Since then, the facility has kept the status of “sealed and
maintenance.”29 It is estimated Lanzhou achieved a capacity of 0.18 million
SWU/year by 1978, that increased to 0.3 million SWU/year during the 1980s.
This GDP is estimated to have produced 1.1 million SWU between 1964 and
1979. This would be sufficient to produce about 6 tons of weapons-grade (90
percent enriched) HEU.30

As China deepened its nuclear shift from military to civilian during the
late 1980s, CNNC was eager to use the less-costly centrifuge enrichment tech-
nology to replace its gaseous diffusion technology for providing enrichment ser-
vices to its power reactors. Between 1991 and 1994 three PWRs with a total
capacity of 2.3 GWe came on line with a demand of about 0.3 million SWU per
year. However, China’s development of its own centrifuge technology was slow
and it imported technology as it pursued domestic capacity.

In 1993, China and Russia signed an agreement to build Russian-supplied
centrifuge-enrichment facilities at the Hanzhong plant in two phases with a
total of 0.5 million SWU/year. The modules began operating in 1997 and 1999,
respectively. In 1995, China decided to build an additional eight reactors with
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Figure 1: Lanzhou uranium enrichment plant. Label A: Lanzhou CEP 1 (Russian-supplied
phase III); B: Lanzhou CEP 2 (Indigenous, demonstration project); C: Lanzhou CEP 3
(Indigenous); D: Lanzhou CEP 4 (Indigenous, under construction); E: Gaseous Diffusion
Facility. Satellite image from 18 January 2015 (Coordinates: 36

◦
08’53.30” N/103

◦
31’24.49” E).

© DigitalGlobe. Reproduced by permission of DigitalGlobe. Permission to reuse must be
obtained from the rightsholder.

a total capacity of 6.9 GWe over the 1996–2002 period, including two domes-
tic PWRs and two each purchased from France (PWRs), Canada (HWRs), and
Russia (VVERs). Thus, China would operate nine PWRs with a total capacity
of 7.7 GWe in early 2000s, which would require an enrichment capacity about
1 million SWU/year. Consequently, in 1996 China and Russia agreed to build
a centrifuge facility at the Lanzhou enrichment plant with a capacity of 0.5
million SWU/year. The facility was commissioned in July 2001. Thus, those
three phases with a total 1 million SWU/year could meet China’s nuclear power
development planned in 1990s. In addition, when China purchases foreign
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reactors, it often requires the foreign vendors to supply the first few loads.
These arrangements save the Chinese both natural uranium and SWU. How-
ever, those saved SWUs account for a minor percentage of China’s SWU pro-
duction.31 Additionally, it was reported that China occasionally exported SWUs
to others, including sales of LEU to India in 1990s.32

As Russian centrifuge facilities were imported, CNNC designed its own
centrifuges. CNNC’s Research Institute of Physical and Chemical Engineering
of the Nuclear Industry at Tianjing has been the major player in the design
and development of the centrifuges. It produced its first centrifuge in 2002.33

The process of development and mass production has accelerated since 2004
when China committed to active development of nuclear power.

China’s indigenous centrifuge technology is likely based on the Russian
technology. The Russian-supplied centrifuges, at least under the first three
phases, were 6th generation units.34 Russia’s centrifuges have been subcritical
through the 8th generation.35 Each centrifuge is relatively small. It typically
has a total length, including the top and bottom assembled bearing, of less
than 1 meter, the rotor itself is about half a meter long, and the rotor diameter
is at least four times smaller than the rotor length to remain subcritical.36 The
separative capacity of each 6th generation centrifuge is about 2.5 SWU/year.
Russia’s practice is to assemble these short subcritical centrifuges into stacks
generally three to four shelves, up to seven layers high. Each level in a module
has 20 machines comprising two rows of ten.37

In June 2007, CNNC formally started building Lanzhou Centrifuge Project
2 (the Lanzhou Centrifuge Commercial Demonstration Project) next to the
Russia-supplied plant as an indigenous demonstration facility. On 4 July 2008,
China National Nuclear Safety Administration (NNSA) issued the construc-
tion permit for the project.38 CNNC Xinneng Nuclear Engineering Co., Ltd.,
was responsible for engineering design, construction, procurement, installa-
tion, and facility adjustment.39 The demonstration facility began operating
on 12 July 2010.40 Its enrichment capacity is estimated at about 0.5 million
SWU/year.41

Construction on Lanzhou Centrifuge Project 3 started sometime between
late 2009 and early 2010. A satellite image on 3 October 2010 shows the main
processing building almost completed. A satellite image from 16 November
2012 shows the building completed. The NNSA’s annual report stated it con-
ducted trial tests in 2012.42 The CNNC reported it was commissioning in De-
cember 2012,43 and in June 2013 CNNC announced it successfully produced
the first batch of enriched uranium using its own centrifuges.44 This commer-
cial facility has a capacity of around 0.5 million SWU/year.45

Thus, CNNC announced in June 2013 that it had achieved complete inde-
pendence in uranium enrichment technology (which means self-design, man-
ufacturing, and operation of centrifuges) and had reached the internationally
competitive level of uranium enrichment.46
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On 8 January 2013, NNSA issued the construction permit for Lanzhou
Centrifuge Project 4.47 It is estimated that this larger commercial centrifuge
facility will have a capacity of 1.2 million SWU/year.48 As shown in Figure 1,
the main processing building was half finished by early 2015. It is expected to
be fully commissioned at the end of 2015. China plans to build another larger
centrifuge facility with the similar capacity (Lanzhou Centrifuge Project 5),
and other projects could follow.

CNNC experts state that China has the capability to build one centrifuge
facility per year with 1 million SWU capacity.49 They also emphasize that,
from 2010 to 2020, China plans to increase its online enrichment capacity each
year.50 The head of the Lanzhou plant emphasized in June 2013 that this ca-
pacity would be able to meet China’s entire demand by 2020.51

HANZHONG URANIUM ENRICHMENT PLANT

Hanzhong enrichment plant (CNNC Shaanxi Uranium Enrichment Co., Ltd.
or Plant 405) has four centrifuge facilities (see Figure 2), three Russian-
supplied centrifuge facilities as phase I, II and IV under the China Russian
agreements, and a larger indigenous facility.

Plant 405 imported Russian-supplied centrifuge facilities in two phases
under the 1993 China-Russia agreement. The first phase has a capacity of 0.2
million SWU/year and began operating in February 1997. The second phase,
with a capacity of 0.3 million SWU/year, was commissioned in January1999.52

A third phase with 0.5 million SWU/year was built in 2001 at Lanzhou under
the 1995 agreement. After China adopted a policy of active development of
nuclear power in the mid-2000s, China and Russia reached an agreement in
May 2008 to construct another centrifuge facility with a capacity of 0.5 million
SWU/year at Hanzhong as the fourth and final phase of their agreements. This
unit started construction in 2009 and was completed in 2011. On 1 November
2012, NNSA accepted it for pre-feeding work and the facility began normal
operation in 2013.53

The Hanzhong plant is also operating a much larger indigenous centrifuge
facility (about 1.2 million SWU/year) described officially as the North Expan-
sion Centrifuge Project, because it is located at the north of the Russian facil-
ities. After the Lanzhou Demonstration Centrifuge Project (Lanzhou CEP 2)
was commissioned in 2010, Hanzhong started its own indigenous centrifuge
project. On 4 January 2012, it received permission for construction.54 The
project was completed in 2013 and began operating around 2014. Unlike the
Lanzhou plant, that has enough land area to accommodate expansion, the
available space at Hanzhong plant is limited. Hence, this indigenous facility is
using stacks with double layers of Lanzhou CEPs.55 The facility has two main
enrichment buildings with a total capacity of about 1.2 million SWU/year.56
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Figure 2: Hanzhong uranium enrichment plant. Label A: Hanzhong CEP 1(Russian-supplied
phase I); B: Hanzhong CEP 2 (Russian-supplied phase II); C: Hanzhong CEP 3 (Russian-supplied
phase IV); D: Hanzhong CEP 4 (Indigenous, North Expansion Project). Satellite image from 27
January 2013 (Coordinates: 33

◦
15’47.70” N/107

◦
25’52.74” E). © DigitalGlobe. Reproduced

by permission of DigitalGlobe. Permission to reuse must be obtained from the rightsholder.

Under its Voluntary Offer Safeguards agreement, China offered all three
Russian-supplied facilities as phase I and II at Hanzhong plant and phase
III at Lanzhou plant for selection for IAEA safeguards. Due to a shortage
of funds, the IAEA only selected the Hanzhong facilities.57 The two Russian-
supplied centrifuge facilities as Phase I and Phase II were placed under IAEA
safeguards as part of a Tripartite Safeguards Agreement between the IAEA,
Russia’s Minatom, and China’s Atomic Energy Authority (CAEA).58 The fact
that China offered IAEA inspectors access to Hanzhong and Lanzhou plants
may indicate they are dedicated to pure civilian purposes.
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Figure 3: Heping GDP at Jinkouhe, Sichuan. Satellite image from 28 September 2013
(Coordinates: 29

◦
13’58.49” N/103

◦
03’49.95” E). © DigitalGlobe. Reproduced by permission

of DigitalGlobe. Permission to reuse must be obtained from the rightsholder.

URANIUM ENRICHMENT FACILITIES OF PLANT 814

CNNC enriches uranium at Plant 814 for both military and civilian purposes.
Plant 814 is in Sichuan province and has enrichment facilities at Jinkouhe of
Leshan city (Figure 3) and Emeishan city (Figure 4). Plant 814, often called
Heping Uranium Enrichment Plant in the western media, is located at Hep-
ing Yuzu Township, near Jinkouhe of Leshan city.59 However, as of July 2014,
Plant 814 also operates centrifuge facilities near Emeishan city. Here, the Hep-
ing facility is referred to as Plant 814 at Jinkouhe, and Emeishan facility as
Plant 814 at Emeishan city.
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Figure 4: Emeishan CEP 1 and CEP2 of plant 814 at Shuangfu near Emeishan city. Label A:
Emeishan CEP 1 (operational); B: Emeishan CEP 2 (under construction); C: space ready for
additional CEP project. Satellite image from 5 October 2014 (Coordinates: 29

◦
40’38.33”

N/103
◦
32’04.65” E). © DigitalGlobe. Reproduced by permission of DigitalGlobe. Permission

to reuse must be obtained from the rightsholder.

The Heping gaseous diffusion plant began operating on 25 June 1970 (ear-
lier than its previously assumed startup in 1975).60 It is believed to have
stopped producing weapons-grade HEU in 1987 as a result of China’s military-
to-civilian conversion policy.61 Chinese publications indicate that the facility
continued operation, however.62 China still needs enriched uranium products
for other non-weapon military uses including LEU for naval reactors, HEU
for tritium production reactors and some research reactors, and Lanzhou and
the Hanzhong centrifuge plants, which appear to be dedicated to civilian pur-
poses. The fact that China still uses the code name (Plant 814) suggests that
it is more sensitive than the Lanzhou and Hanzhong plants that have official
public names, replacing previous code names of Plant 504 and Plant 405 re-
spectively. The Heping facility therefore may be military or dual use.

The Heping plant produced HEU from 1970 to 1987 and is estimated to
have produced 3 million SWU, sufficient for about 15 tons of weapons-grade
(90 percent enriched) HEU.63 Together, the Lanzhou and Heping gaseous diffu-
sion plants therefore produced roughly 4.1 million SWU, enough to make about
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21 tons of weapons-grade HEU. Taking into account the separative work con-
sumed by research and naval reactors, tritium production reactors, in nuclear
tests, and waste, the total amount of weapons-grade HEU in China’s stockpile
is estimated to be 18±4 tons.64

The Heping GDP was estimated to have a capacity of 230 tSWU/year before
1987.65 However, new information indicates that the output of the facility was
increased 45 percent around 2004. Consequently, Heping GDP could have a
capacity between 0.3–0.4 million SWU/year. Moreover, it is reported the Plant
814 was renovated and upgraded around 2006.66

In addition, to meet China’s increasing SWU demands, it appears that
Plant 814 built a larger commercial centrifuge facility (Emeishan CEP1) near
Emeishan city. Based on the city’s official documents, the centrifuge project
(referred as Plant 814 Centrifuge Project 1, which may indicate other projects
will follow) was planned to start in 2008.67 While there is no public information
on the specific location, based on the satellite image (Figure 4) Plant 814 could
be at the town of Shuangfu near Emeishan city.

The Emeishan CEP1 started construction around 2011. This facility may
have started operating around 2013. This facility could have a capacity around
0.8 million SWU/year.68

Based on a satellite image taken on 5 October 2014 (Figure 4), another
CEP project (Emeishan CEP2) seems to be an early stage of construction.
Based on a satellite image (taken on 16 February 2015) and visible on Google
Earth, significant progress was made. It generally takes about two years from
construction to commissioning for a centrifuge enrichment facility with a ca-
pacity around 1 million SWU/year, including one year for building enrichment
hall and centrifuges installations, and one year for trial tests, adjustment of
facility, and review and approval by NNSA. Thus, this facility could be com-
missioned around 2016. Given that the total square footage of the enrichment
building is estimated to be similar to that of the Emeishan CEP1, Emeishan
CEP2 is assumed to have a capacity around 0.8 million SWU/year. In addition,
the satellite image shows that the space alongside the CEP1 is ready for an
additional CEP.

Due to features such as a large roof and cooling system, another
smaller facility (Emeishan CEP3) near the larger commercial centrifuge plant
(Figure 5), could be a centrifuge facility. The satellite image shows the facil-
ity was completed by March 2009. The size of the roof is half that of Lanzhou
Centrifuge Project 3 (0.5 million SWU/year), therefore it is estimated that the
facility could have an enrichment capacity of 0.25 million SWU/year. As an
assumption, this smaller CEP could have been built as a pilot domestic CEP
around 2006. It may be the “technology update and renovation” for Plant 814
that was reported around 2006.69 Given that China had already produced a
single centrifuge in 2002, and began to accelerate commercialization activities
in 2004, and Lanzhou Commercial Demonstration Centrifuge Project started
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Figure 5: Emeishan CEP3 of plant 814 near Emeishan city. Label A: Enrichment building; B:
Cooling towers. Satellite image from 5 October 2014 (Coordinates: 29

◦
38’38.70”

N/103
◦
29’25.12” E). © DigitalGlobe. Reproduced by permission of DigitalGlobe. Permission

to reuse must be obtained from the rightsholder.

in 2007, it would have been reasonable to set up a small (or pilot) centrifuge
facility around 2006. This is consistent with China’s model to develop a nuclear
program through piloting, demonstration and commercialization.

Finally, given that the site is isolated from the public transportation sys-
tem and has a dedicated road and entrance, it is most likely a facility for dual
or military uses.

PURSUING SELF-SUFFICIENT SWU SUPPLY

In addition to its centrifuge facilities at Lanzhou, Hanzhong, and Emeishan,
CNNC had planned until June 2013 (initiated in February 2012) to build a
large-scale uranium processing complex in Heshan of Guangdong province.
The Heshan project was to be a 40 billion Yuan ($6 billion) processing com-
plex for uranium purification and conversion, uranium enrichment, and fuel
fabrication. It was reported the nuclear fuel products would meet half of the
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demand of China’s nuclear power in 2020,70 which would mean the enrichment
capacity could be around 5 million SWU/year. One lead of CGN pointed out the
capacity was 7 million SWU/year.71

After a major protest by approximately a thousand people, the Heshan
project was cancelled in July 2013.72 The protestors voiced concerns about
public health and environmental costs. They complained the project lacked an
adequate environmental impact assessment and that the ten-day public con-
sultation on social stability was too short. Several local governments are cur-
rently competing to host the facility however, because they believe the project
will promote economic development.73 Indeed, CNNC and CGN have an active
plan to expand the nuclear fuel complex.74

In addition, the Lanzhou and Emeishan plants still have space and plan
to expand their enrichment capacities. Considering CNNC’s current opera-
tional capacity of 4.5 million SWU/year, 1.2 million SWU/year under construc-
tion at Lanzhou, about 0.8 million SWU/year under construction at Shuangfu
site near Emeishan city, and about 7 million SWU/year at planned new sites,
it would be easy for China meet its enrichment requirements, about 9 mil-
lion SWU/year by 2020. China’s tendency to require foreign vendors to supply
the first and a few subsequent loads save Chinese both natural uranium and
SWU.75 CGN’s recent deal with Kazakhstan to import enriched product would
save additional SWU.76

Therefore, China’s SWU capacity may exceed its domestic requirements
through 2020. This is consistent with CNNC’s policy of “meeting its domes-
tic demand and targeting the international markets” to supply enrichment
services.77 China has been pursuing full independence in its enrichment ac-
tivities including R&D, engineering, manufacturing and operations. As CNNC
chief engineer for enrichment technology, Lei Zengguang, emphasized in an
interview in June 2013, to secure China’s nuclear power development, “enrich-
ment technology must be completely independent. So far, China has had the
centrifuge manufacturing capacity that can fully meet the subsequent need
of nuclear power development.” While it prioritizes domestic supply of SWU,
CNNC will gradually expand its foreign markets and make China’s nuclear
fuel industry become internationally competitive.”78

CONCLUSIONS

While considerable uncertainty remains, based on satellite imagery, Chinese
publications, and discussions with Chinese experts, the evidence suggests that
China is already operating enrichment facilities with a capacity that may be in
the range of 4.5million SWU/year, have an additional capacity estimated to be
about 2 million SWU/year under construction, and may have the ability to add
a million SWU/year of additional capacity each year. China has a lot more en-
richment capacity now than was previously believed, and continues to expand.
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For instance, the World Nuclear Association estimates that China has a total
of 2.2 million SWU/year. Moreover, China has enough enrichment capacity to
meet its nuclear fuel requirements for power reactors for the coming decade
and beyond. China will have excess enrichment capacity and will become a net
exporter of commercial enrichment services. The practice of China’s enrich-
ment development is consistent with China’s pursuing policy of self-sufficiency
and “targeting the international markets” in the supply of enrichment services.
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