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ABSTRACT  

China has not declared officially that it has ended fissile materials production for weapons. 

Based on new public information, this work further reconstructs the history of China’s 

production of highly enriched uranium at its two gaseous diffusion plants, and updates 

significantly estimates on China’s military inventory of highly enriched uranium. The new 

estimate is significantly lower than most previous independent estimates. 

China initiated its nuclear weapon program in 1955 and began to construct its fissile-material 

production facilities in the late 1950s. China has produced highly enriched uranium (HEU) for 

weapons at two complexes: Lanzhou gaseous diffusion plant (GDP, also referred as Plant 504) 

and Heping GDP (the Jinkouhe facility of Plant 814).1 

In 1958, China started the construction of the Lanzhou plant with advice from Soviet experts. 

Moscow withdrew all its experts in August 1960, however, forcing China to become self-reliant. 

On January 14, 1964, the GDP began to produce 90% enriched uranium, which made possible 

China’s first nuclear test on 16 October 1964.2  

After 1964, given the increasingly worsening relationship with Soviet Union and the growing 

military presence of the United States in the region, China began to construct a second set of 

plutonium and HEU production facilities in “third line” interior areas in case the first production 

facilities in border and coastal areas were destroyed. The “third line” facilities were required to 

be “near mountains, scattered and concealed (later in caves).”  Construction of the Heping GDP 

started in 1966 and it began operating in 1970.3  

By the end of 1970s, China increased its HEU production by about 3 times. But in the early 

1980s, China adopted a policy of economic reform and decided to reduce HEU and plutonium 

production.4 The Lanzhou GDP ended HEU production around 1980 and switched to LEU 

production for civilian reactors and/or naval reactors. It was closed in December 2000 and 

replaced by a civilian centrifuge enrichment plant after 2001.5 The Heping GDP is believed to 

have stopped HEU production for weapons in 1987.  Since then, it is likely operating for non-

weapon military uses, or dual use.6  

Based on newly available public information, this new study estimates China’s current stockpile 

as about 14±3 tons of weapon grade HEU The new estimate for HEU is somewhat lower than the 

author’s estimates in 20107 and significantly lower than the recent other estimates.8 

Currently, China operates three centrifuge enrichment plants at: Hanzhong, Shaanxi province 

(plant 405), Lanzhou, Gansu province (plant 504), and at Emeishan, Sichuan province, (plant 

814) to produce LEU for civilian purposes. As of late 2016, China has commercial SWU 
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production capacity of around 4.5 million SWU/year.9 Moreover, besides Heping GDP, Plant 

814 is also operating a pilot centrifuge enrichment plant near Emeishan, likely enriching for non-

weapons military uses and possibly civilian uses.10 

Lanzhou Gaseous Diffusion Plant 

In August 1956, Beijing and Moscow signed a formal agreement on Soviet assistance to the 

Chinese nuclear program including the gaseous diffusion plant.11 In September 1957 the GDP 

site was finally chosen on a bank of the Yellow River near Lanzhou, Gansu province. In spring 

1958, China started the construction of plant. In May 1958, Moscow noticed that it would 

delivered diffusers of various models by 13 batches between September 1958 and 1959 which 

required to complete the cascade hall and the auxiliary projects and be ready for installation 

before the end of 1959. 12 Considering that Moscow refused providing the teaching model of 

atomic bomb and relevant technical materials for China in June 1959, Beijing was concerned that 

Moscow would fully break its promise and stop aids. Thus, in late 1959 the Second Ministry 

leadership requested to speed up the construction of gaseous diffusion plant as soon as possible 

and learned as much as more from Soviet experts before they left.  On December 18, 1959, the 

construction of main processing building was finished, and on December 27, the first group of 

diffusers was installed. While the plant entered the important stages of installment, adjustment 

and operation, Moscow withdrew all its experts in August 1960, however.13 Thus, China had to 

rely on its own efforts to move forward with its HEU production program. In November 1962, 

the plant completed the assembly and installation of all cascades.  

In December 1962, the central government approved a “two-year plan” to explode China’s first 

nuclear bomb in 1964.14 To meet such a deadline, the plant was required to produce HEU ahead 

of the schedule which was impossible if followed Soviet original startup program of cascades. 

Finally China used a new program for startup of all of the cascades in nine groups and 

production of HEU by the fifth group, which was one half year ahead of schedule from the 

original plan. In April 1963, the plant started up its first group of cascade.  Exactly as the 

calculated program predicted, on January 14, 1964, the GDP began to produce its enriched 

uranium of 90% uranium-235, which provided the HEU for China’s first nuclear test on 16 Oct. 

1964. 15 The plant finally completed startup of all cascades thus in full operation in July 1964.16  

Soon after the  GDP produced the first batch of HEU product, as demanded by the Second 

Ministry in April 1964, for two years from 1964 to 1965 the plant focused on  absorbing 

experience and mastering technical details, increasing operation management and maintenance, 

and doing R&D and renovation experiments.17 After these two years, the plant increased 

gradually its output.  There is no available Chinese publications that mentioned about the 

production capacity of the plant for its early years.   In 1971, the Manhattan Project physicist 

Ralph Lapp,  based on  the experience of the U.S. Oak Ridge gaseous diffusion plant,  estimated 

that at start-up  the Lanzhou plant may have produced about 136 kg per year of weapon-grade 

HEU  and it would have been able to double its annual production by 1966 as operators gained 

experience with the enrichment process. 18In 1972, the U.S. Defense Intelligence Agency 

estimated that Lanzhou was producing 150–330 kg per year of HEU.19  
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China Today addressed that the plant reached its original design capacity by mid-1975. 20 We 

estimate this capacity to be 100,000 SWU per year (i.e. about 520 kg per year weapon grade 

HEU at a tails assay of 0.3 per cent).21 

 

In August 1975, the diffusion plant proposed a plan to increase its production capacity during the 

Fifth 5-Year Plan (1976-1980), i.e. a "Program for Increased Output of Primary Products during 

the Fifth 5-Year Plan." Beginning in 1975, the plant increased the diffuser separation capacity 

through improvement of separation membranes, raising production capacity by 26 percent. By 

1978, cascade flow rates had been increased by 35-47 percent.22 The GDP increased its 

production capacity further during the sixth 5-Year Plan (1981-1985), including optimization of 

cascade arrangements and use of separation membranes with a higher separation efficiency, 

corrosion and vibration resistance and longer useful lives.23 The plant reported that the design 

capacity had been doubled by 1984 (“one plant becomes two plants”).24 

 

Figure 1: Lanzhou uranium enrichment plant. Satellite image from 18 January 2015 

(Coordinates: 36008’53.30’’ N/103031’24.49’’ E). Credit: DigitalGlobe.  

 

 
 

 

After China adopted a policy of economic reform in 1978, it pursued “military to civilian 

conversion”. On October 7, 1979, the Second Ministry submitted to the central government a 

request to export enriched uranium and received immediate approval from Deng Xaioping.25 

Lanzhou stopped HEU production in 1980 and shifted to producing LEU for civilian power 

reactors and/or naval reactors. In 1981, China began to supply LEU for the international 

market.26  

Lanzhou CEP1 (Russian-Supplied)  

Lanzhou CEP3  

(Indigenous)  

Gaseous diffusion facility  

Lanzhou CEP4 (Indigenous)  

Lanzhou CEP2 (Indigenous,  

demonstration project)  
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After 1985, the Lanzhou GDP continued to increase its enrichment capacity including installing 

higher performance diffusers. Eventually, the capacity increased to 0.25 MSWU/year, 2.5 times 

its original design capacity.27 It was permanently closed in December 2000. During 2001 and 

2002, the facility was cleansed of uranium and made and ready for decommissioning. Since then, 

it has been kept in a status described as “sealed and maintenance.”28 

Based on the above information, the following assumptions are made concerning the historical 

development of HEU production at the Lanzhou GDP: 

 

 From 1964 through 1965, about 25,000 SWU/yr at a tails assay of 0.4 per cent;29 

 

 From 1966 through 1970, a linear increase to 50,000 SWU/yr at a tails assay of 0.3per 

cent; 

 

 From 1971 through 1975, a linear increase to the design output of 100 ,000 SWU/yr at a 

tails assay of 0.3 per cent; and, 

 

 From 1976 through 1979, a linear increase from 100,000 to 170,000 SWU per year at a 

tails assay of 0.3 per cent.  

 

 

HEU production stopped in 1980 at the Lanzhou plant, and it produced LEU from 1980 until 

December 2000, when it ended operations. 

 

Under these assumptions, operating continuously at full capacity up to 1979, the Lanzhou GDP 

could have a total capacity of 1.2 million SWU. This would be sufficient to produce about 6.4 

tons of weapon-grade HEU (assumed to be 90 per cent uranium-235).   

 

Figure 2: Reconstructed history of enrichment work done by the Lanzhou GDP during the 

periods when it was producing HEU (thousands of SWU/yr) 
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Heping Gaseous Diffusion Plant 

In March 1964, the Second Ministry began the site selection for a new set of nuclear materials 

production facilities at the third line area. In November 1965, the site for the second GDP—

Heping GDP (the plant 814) was selected at a bank of Dadu river in the Heping Yizu area of 

Jinkouhe district, Leshan city , in Sichuan province. The site was chosen because it is flat but 

backed by mountains and had water for cooling. 30  

 

In 1966, Heping plant started construction. It is reported the plant was constructed by two 

phases: phase one from 1966 to 1968 and phase two from 1969 to 1972.31 The first phase of 

Heping GDP began operating in June 1970.32 However, in 1972, the U.S. Defense Intelligence 

Agency estimated that the plant was presently under construction and would probably be fully 

operational by late 1974.33 This may be explained as: the plant may have built the two cascade 

buildings (one for lower enriched uranium and other one for higher enriched Uranium) (see 

figure 3) as two phases.  After phase one was completed, it began operation by batch production 

approach as did at Lanzhou GDP. And at a low production capacity, it would be difficult for 

infrared detection system to see.34  

 

Figure 3: Heping GDP of Plant 814 at Jinkouhe. Satellite image from September 28, 2013 

(Coordinates: 29°13’58.49” N/103°03’49.95” E). Credit:  DigitalGlobe  

 

 
 

 

Enrichment building  

Enrichment building  Dadu River  
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We estimate that the plant reached its original design capacity of 110,000 SWU per year (i.e. 

about 570 kg per year weapon grade HEU) in 1975. 35 It should be noted that the original 

capacity of the Heping plant was not significantly larger than that of the Lanzhou plant. 

However, in its 1972 estimate, the Defense Intelligence Agency estimated that this plant could 

produce 750-2950 kg of weapon-grade uranium per year. At the same time, the DIA estimated 

that the Lanzhou GDP produced weapons grade U-235 at a rate of from 150 to 330 Kgs per 

year.36 The DIA estimates suggested the enrichment capacity of Heping GDP is much larger than 

that of Lanzhou GDP, as least two times more.    

 

As Lanzhou GPD did, since 1975, the Heping plant pursued the goal to increase the Output of 

Primary Products during the Fifth 5-Year Plan (1976-1980). Consequently, the plant increased its 

production capacity by 1.5 times of its original design capacity by 1980 (i.e. realized a goal of 

“one plant becomes one and half plant”),37 which we estimate to be 0.16 million SWU/yr.38  

 

Although the central government did not publicly declare a cutoff, the Heping plant ended its 

HEU production for weapons purpose in 1987.39 Since 1987, it is believed that it has produced 

LEU for naval reactors and power reactors and possibly HEU for research reactors. Some 

Chinese media reported that the plant would close in 2003. But the plant survived through three-

year efforts and its production capacity increased by 45% to 0.23 million SWU/yr by 2004.40  

Since 2007, plant 814 has also operated a small pilot CEP with a capacity of 0.25 million 

SWU/year near Emeishan city, presumably to produce enriched uranium products for non-

weapon military uses or dual use.41 Around 2013, Plant 814 started to operate a larger 

commercial CEP plant with a capacity of around 0.8 million SWU/year near Emeishan city.42 

The operating history of the Heping GDP is therefore assumed for the capacity of the plant:  

 From June 1970 through 1975, a linear increase from 50,000 to its original design 

capacity of 110,000 SWU per year at a tails assay of 0.3 per cent; 

 From 1975 through 1980, a linear increase from 110,000 to 160,000 SWU per year at a 

tails assay of 0.3 per cent; and 

 From 1981to 1987 the plant operated at 160,000 SWU per year at a tails assay of 0.3 per 

cent. 

 

In this scenario, operating continuously at full capacity up to 1987 the Heping GDP would have 

had a total capacity of 2.2million SWU, sufficient to produce about 11.2 tons of weapon grade 

HEU.  

 

Combined, the Lanzhou and Heping GDPs could have produced about 3.38 million SWU 

through 1987.  
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Figure 4: Reconstructed history of enrichment work done by the Heping GDP during the periods 

when it was producing HEU (thousands of SWU/yr) 

 
 

Military Inventory of HEU 

China’s gaseous diffusion plants also would have supplied enriched uranium for research and 

naval reactors before China ended HEU production for weapons in 1987. It should be noted that 

China has used LEU for its nuclear-powered submarines.43 Moreover, some of the HEU produced 

for weapons was consumed in nuclear weapon tests and went into waste as process losses. 

Altogether, roughly 700,000 SWU had been used for non-weapon purposes and removals (see 

table 1).44 

It is estimated that China could have a current inventory of about 14 tons of HEU for weapons, 

with an uncertainty of about 20 percent, or about ±3 tons.45 This new estimate is somewhat lower 

than the author’s 2010 estimates and significant lower than other recent estimates.46 

 

Table 1: China’s estimated production and use of enrichment work until 1987 when China ended 

HEU productions for weapons 

 

Activity Millions of SWUs 

produced or consumed 

Enrichment work produced prior to 1987 3.38 

Enrichment of irradiated uranium -0.2  

Enrichment work used for non-weapon purposes  

Research-reactor fuel -0.1 

Naval-reactor fuel              -0.2 

Other removals  

Process losses   -0.02 

Nuclear tests -0.15 

Provided to Pakistan? -0.01 

Total remaining available for weapons HEU 2.7  
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