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Generic drawing of an early 

URENCO-type gas centrifuge. 
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Iranian P1 Centrifuge Cascades



4

Centrifuge Cascade
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P2 Centrifuge Assembly

• A P2 centrifuge rotor 
assembly, showing a 
bellows in the middle of 
the tube and the pin of the 
bottom bearing,  provided 
to Libya by the Khan 
network and subsequently 
sent to the United States. 
North Korea likely 
received several such 
assemblies and is now 
producing them.



IRAQ-A FAILED ATTEMPT IN 

1990
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Copy of 

original
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Translation of original 

Arabic letter. Text in 

quotes was in English in 

original



LIBYA-MAJOR CUSTOMER AT 

LAST



NON-ROTATING CENTRIFUGE 

PARTS MADE UNDER ORDER 

AT SCOPE IN MALAYSIA
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P2 Centrifuge Outer Casing: 

Made by Scope in Malaysia



Bird's Eye View of the Interior of 

P2 Casing and Molecular Pump
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P2 Centrifuge Aluminum 

Components: Made by Scope



SUPPLY CHAIN OF MOTOR 

HOUSING, LOCATED AT 

BOTTOM OF CENTRIFUGE
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Motor Housing Located on 

Bottom of Centrifuge

• Motor, in schematic 

called a stator, spins 

centrifuge rotor

• Motor is located in a 

housing made from 

aluminum

• This section traces the 

manufacturing of the 

motor housing of a P2 

centrifuge
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Unknown Al Manufacturer, Italy

Bikar Metalle

Kirag, Switzerland

ETI Elektroteknik Sanayi ve Ticaret, Turkey

UAE

Libya

Oak Ridge, USA

Aluminum Motor Housings for the Libyan Centrifuge Program

Product shipped on BBC China

Kirag made housings from rods under contract to 

Traco, which supplied part design and organized 

transport of housings to Turkey

Bikar sent Al rods to Kirag

ETI made & added motors to housings

Shipped product to Dubai

Bikar Metal Asia purchased Al rods for Traco,

under contract, 

organized by Urs Tinner
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Unknown Al Manufacturer, Italy

Bikar Metalle

Kirag, Switzerland

ETI Elektroteknik Sanayi ve Ticaret, Turkey

UAE

Libya

Oak Ridge, USA

Aluminum Motor Housings for the Libyan Centrifuge Program

Product shipped on BBC China

Kirag made housings from rods under contract to 

Traco, which supplied part design and organized 

transport of housings to Turkey

Bikar sent Al rods to Kirag

ETI made & added motors to housings

Shipped product to Dubai

Bikar Metal Asia purchased Al rods for Traco,

under contract, 

organized by Urs Tinner
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Part 9003



22

 

Unknown Al Manufacturer, Italy

Bikar Metalle

Kirag, Switzerland

ETI Elektroteknik Sanayi ve Ticaret, Turkey

UAE

Libya

Oak Ridge, USA

Aluminum Motor Housings for the Libyan Centrifuge Program

Product shipped on BBC China

Kirag made housings from rods under contract to 

Traco, which supplied part design and organized 

transport of housings to Turkey

Bikar sent Al rods to Kirag

ETI made & added motors to housings

Shipped product to Dubai

Bikar Metal Asia purchased Al rods for Traco,

under contract, 

organized by Urs Tinner
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Unknown Al Manufacturer, Italy

Bikar Metalle

Kirag, Switzerland

ETI Elektroteknik Sanayi ve Ticaret, Turkey

UAE

Libya

Oak Ridge, USA

Aluminum Motor Housings for the Libyan Centrifuge Program

Product shipped on BBC China

Kirag made housings from rods under contract to 

Traco, which supplied part design and organized 

transport of housings to Turkey

Bikar sent Al rods to Kirag
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President Bush at Oak Ridge, Tennessee holding a finished 

motor housing turned over by Libya. (motor is white object 

visible on the bottom of the housing).
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P2 Rotor Assembly with Bellows
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President Bush at Oak Ridge, Tennessee holding a finished 

motor housing turned over by Libya. (motor is white object 

visible on the bottom of the housing).



North Korea-A Customer and 

Member of the Khan Network
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P2 Rotor Assembly
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Origins of North Korean Centrifuge 

Program:  Pakistan

• North Korea’s centrifuge program received significant 
assistance from Pakistan’s Khan Research Laboratories in 
the 1990s.

• This assistance started under the shadow of the Ghauri 
missile deal in the early 1990s.

• Initially, North Korean missile experts at KRL received 
training in making centrifuges.

• Cooperation with KRL and Khan broadened during the late 
1990s.

• Cooperation between North Korea and A.Q. Khan ended in 
early 2000s, possibly interfering in North Korea’s progress 
on centrifuges.
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Yun Ho Jin, the man behind NCG’s 

purchases, 1994 photo  
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November 4, 2010 DigitalGlobe satellite of the North Korean 
age of gas centrifuge facility located at the fuel fabrication 
complex facility of the Yongbyon center



Iran-Khan’s First Customer
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Iranian P1 Centrifuge Cascades
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Kalaye Electric
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Photo of Natanz, DigitalGlobe
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Natanz Plant, September 2002
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Khan Network gave nuclear weapon 

design information to Iran--IAEA 

• In an interview in 2007 with a member of the 
clandestine nuclear supply network, the 
International Atomic Energy Agency (IAEA) was 
told that Iran had been provided with nuclear 
explosive design information. From information 
provided to the Agency during that interview, the 
Agency is concerned that Iran may have obtained 
more advanced design information than the 
information identified in 2004 as having been 
provided to Libya by the nuclear supply network.


