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uch press has been given to the perceived threat
M posed by Iran’s huclear developments. In par-
ticular, Russia's agreement to complete Unit
One of the nuclear complex at Bushehr, begun by the
Germans in the late 1970s, and reports of Chind's assis-
tance in the building of additional power reactors have
strained relations between the United States and these
two countries. The protocol for the completion of the
Bushehr plant, signed by Russian nuclear energy minis-
ter Viktor Mikhailov and the President of the Atomic
Energy Organization of Iran (AEOI) Reza Amrollahi on
January 8, 1995, also calls on the two signatory organi-
zations to draft and sign:
...within a six month period of time, a con-
tract for the construction of a uranium [mineg]
shaft in Iran, after which negotiations will be
conducted on the signing of a contract for the
construction of a centrifuge plant for the en-
richment of uranium according to conditions
of contracts concluded by Russian organizations
with firms of third countries.*

The reactor deal, especially the clause for the
provision of a centrifuge plant, is of particular
concern to the United States, and was a major
topic of the Clinton-Yeltsin summit in May 1995.
Despite earlier claims by the Russians that there
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was no contract for a centrifuge, Yeltsin later conceded
this point of the deal stating that:
...the contract indeed has elements of both
peaceful and military power engineering. Now
we have agreed to separate them, and what
bears on the military part, the possibility of
creating, say, nuclear-weapons-grade fuel or
other matters—the centrifuge, the building of
mines—we decided to exclude these matters
from the contract....?

U.S. concern about the transfer of any nuclear
technology to Iran is based on the belief that
Iran has a clandestine nuclear weapon develop-
ment program. U.S. and lIsraeli intelligence as-
sess Iran as being nuclear weapon capable in a
five- to 10-year time frame.® In order for a coun-
try to develop nuclear weapon capability indigenously,
it must possess the requisite nuclear infrastructure to
produce fissile material. This report assesses the ex-
tent of Iran’s current and near-term nuclear infrastruc-
ture by compiling alist of itsknown and planned nuclear
facilitiesand their capabilities. Theinformationisbased
on an extensive search of available open sources. An
attempt has been made to report only on those facilities
whose existence can be substantiated by multiple reli-
able sources.
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CONFIRMED SITES
Bushehr

Bushehr is the location of two partially-constructed
German-built Siemens 1300 megawatt electric (MWe)
power reactors that were more than half completed in
1979 at the time of the Islamic revolution. Work was
resumed by Iran in 1984.# Bushehr is also the site of
the “Nuclear Energy College” where, by August 1992,
160 technicians had been trained.> According to one
unidentified German officia, an Iragi air raid in 1987
“destroyed the entire core area of both units.”® Subse-
guently, the quality of the reactor structure has suffered
due to exposure to the extreme temperatures and the
salty air near the coast. Sections of the inner steel
containment were breached and will need to berepaired.”
The structure of the more damaged reactor has been
sedl ed, and the containment dome covered in sheet metal,
while motor shafts and rotary blades have been coated
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with a tar-based paint to protect them from the corro-
sive salty air.2 Engineers from both Siemens and the
German Technischer Uberwachungsverein (TUV), who
examined the site after the bombing, estimated repair
costs at $2.9 to $4.6 hillion.®

On March 7, 1990, Iranian Finance Minister
Mohsen Nourbakhsh and Soviet Minister for Railways
Nikolay Konarev signed an economic cooperation pro-
tocol that included an outline agreement for completion
of the Bushehr plant and construction of two VVER-
440 reactors in lran.’® The dea was to be partially
paid for by deliveries of natura gas to begin in April
1990.1 The site planned for the VVER-440 reactors
was originally to be Gorgan, but this site was later de-
termined to be unsuitable. 1t was then decided to build
the plant at Bushehr instead. Also, the original 1990
agreement is believed to have faltered due to a shortage
of funding on the Iranian side (see Gorgan below).

In February 1992, AEOI President Reza Amrollahi*?
told the International Atomic Energy Agency (IAEA)
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Board of Governors that Iran would like to complete
construction of the two 1300 MWe power reactors at
Bushehr—one of which is 80 percent complete, the other
65 to 70 percent complete—which could provide 10 to
20 percent of Iran's energy needs.®® In late 1994,
Amrollahi stated that the Russians were assisting in the
completion of Unit One of the Siemens plants* by in-
stalling VVER-1000 equipment, including primary cir-
cuitry and a pressure vessel, which—due to the greater
size of its six horizontal VVER-1000 steam generators
compared to the German Siemens technol ogy—wiill re-
guire the expansion of the existing reactor building.®
This reactor would be similar to Unit Four of the Rus-
sian Balakovskaya plant.’® A preliminary agreement
callsfor anew turbineto be provided by the firm Ukrai-
nian Turboatom (Kharkov), which will fit in the exist-
ing structure, with the reactor to be provided by a Rus-
sian firm, either Izhorskiy Zavod or Atommash.Y

Russian specialists began preliminary site studies in
April 1994.% On November 19, 1994, AEOI Vice
President Mehralizadeh® said: “The completion work
of Bushehr’s atomic power plant has begun with ... the
help of Russian experts.”?° In January 1995, Iran's
Ambassador to the IAEA Mohammed Sadegh
Ayatollahi# is reported to have said that 85 percent of
the construction was finished and over half of the equip-
ment had been installed in Unit One.?? It is unclear
whether the work the Russian experts were doing was
limited to survey studiesor was more substantive. Judg-
ing from the statement of AEOI Vice President
Mehralizadeh, the latter seems to be the case.

The Bushehr deal, signed by Amrollahi and Russian
Nuclear Energy Minister Viktor Mikhailov on January
8, 1995, isworth $800 million and calls for the comple-
tion of Unit One within four years.2? Twenty million
dollarsisfor theinitial examination of the building struc-
tures, which is to be completed by the end of 1995,
while $780 million is for completion of the reactors.?
Under the terms of the agreement, 3,000 Russian work-
ers will assist in the construction of two light-water
reactors,® and 500 Iranian technicians will be trained
in Russia?® at Moscow’s Engineering and Physics I nsti-
tute.? In February 1995, 150 Russian specialists were
reported to be already working at the site.2 According
to the Bushehr plant’s acting director Kazem Khabir,
work on the plant will begin by June 1995, and will
require the delivery of 7,000 tons of equipment.?® The
Russian company Zarubezhatomenergostroy will release
an official feasibility study for the completion of the
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Bushehr plant in September 1995.%° Unit One should
be operational 55 months after the publication of the
feasibility study.®

Bonab

On September 11, 1994, AEOI President Amrollahi
announced that phase one of a nuclear energy research
program at the “Bonab Atomic Energy Research Cen-
ter” would begin in 1995, and that the center “will be
used for agricultural purposes.”® In an interview with
| zvestiya on February 15, 1995, an anonymous Russian
diplomat was quoted as saying, “ According to our infor-
mation, the low-power reactors in Tehran and Tabriz
are used by local universities for agriculture and medi-
cal research.”® Bonab is approximately 80 kilometers
south of Tabriz; thus this is most likely a reference to
the site in Bonab.

Darkhovin [a.k.a. Karun and Ahvaz]

Darkhovin is a location on the Karun River south
of the city of Ahvaz®* where site preparation work
was begun for two French-built power reactors.®
In September 1992, AEOI Deputy Director Haji
Azim stated that contract negotiations were be-
ing conducted for the construction of two 300
MWe nuclear reactors; the Chinese contracting
authorities were reportedly the Qinshan Nuclear
Power Company and the Shanghai Nuclear Re-
search and Design Institute.®® On October 1,
1992, it was reported that China would need 10
years to build the two reactors, and that it would
have difficulty supplying both instrumentation and
control and primary pumps for the reactors.®” On
February 21, 1993, China and Iran signed an
agreement for the construction of two 300 MWe
Qinshan-type nuclear power reactors at the site.®
China is also building two 300 MWe reactors in
Esteghlal, and there may be some confusion in
the reporting concerning these two sites (see
Esteghlal below).

Esfahan

Esfahan Nuclear Technology Center was built
with Chinese assistance and opened in 1984 for
the purpose of conducting research.®® It is the
location of a Chinese-supplied 27 kilowatt* “Min-
iature Neutron Source Reactor”# arranged under a June
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1990 agreement.”? In February 1992, this reactor was
still under construction.*® Preparations are currently
underway “for putting the reactor into operation.”
Esfahan is also the site of two subcritical facilities: one
vertically-fueled with uranium pinswith maximum neu-
tron breeding rate of 0.9, the other a graphite-moder-
ated and horizontally configured unit with a maximum
neutron breeding rate of 0.8 The site was built to
resemble a city district with some of the facilities un-
derground and others camouflaged.®

Esfahan is aso the location of acalutron supplied by
China. In February 1992, an IAEA inspection team
said this calutron did not have enrichment capability or
facilities for the handling of radioactive material, and
would be used for the production of stable zinc i sotopes
for medical purposes.#” According to nuclear special-
ists David Albright and Mark Hibbsthe* desk-top sized”
calutron, with a one milliamp current, is for the pro-
duction of isotopes, which are then irradiated in the
reactor to convert them to useful radioactive materi-
als.® A second reactor, inaugurated in June 1994, is
used mainly for research, but it is not clear if this reac-
tor is operational.*° A site near Esfahan reportedly
houses a “ nuclear reactor starter device” received from
China%® Since 1988, a mgjority of the 15 nuclear en-
gineers from AEOI, who reportedly studied nuclear
reactor design in China as part of a secret 1985 accord,
came from the Esfahan nuclear research center.>

Esteghlal

As part of a $1.2 billion agreement Iran reached
with China in September 1992, the Chinese will
assist in the construction of the twin Qinshan-
type 300 MWe “Esteghlal” nuclear power plant
near Bushehr, which is to be in operation by
2005.52 The site, where a full seismic study has
already been conducted, was first dubbed
“Esteghlal” by AEOI President Amrollahi in mid-
September 1994.%  On November 18, 1994,
China’'s Ambassador to Iran Hua Liming an-
nounced that the plan to construct the plant had
resumed and that specialists would be sent to
Iran to assist in its construction.>* In December
1994, Chinese nuclear scientists were reported to bein
Iran to assist in the establishment of two nuclear reac-
tors.%®
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Gorgan

The “Gorgan Al Kabir Center” isthe site where Iran
reportedly spent $80 million for 18 Russian nuclear tech-
nicians to conduct a geological survey and site prepara-
tions.® The presence of Russian nuclear technicians at
Gorgan issupported by German intelligence head Bernd
Schmidbauer’s September 1994 statement that 14 nuclear
scientistsfrom the former Soviet Union had been present
inlran since early 1992.5 The location was selected in
1990 for two planned V-213-type VVER-440 MWe
power reactors to be purchased from the Soviet Union
in exchange for natural gas.® According to Russian
Deputy Atomic Energy Minister Yevgeniy Reshetnikov,
no suitable site could be found at Gorgan, and it was
decided to build the two 440 MWe reactors at Bushehr
instead.*

Karaj

The Karaj Agricultural and Medical Research
Center® contains a Chinese calutron and a 30
MWe Belgian-supplied lon Beam Applications
(IBA) cyclotron.5* The calutron, housed in a gym-
nasium-sized building with a conventional venti-
lation system—making it “impossible” to work with
radioactive substances—is intended for the pro-
duction of radioisotopes for biological research.®?
The calutron building was still under construc-
tion as of February 1995.% The cyclotron is for
the acceleration and collision of sub-atomic par-
ticles in initiating nuclear transformations.®* Ac-
cording to one report, “The construction of the
cyclotron was completed in January 1995.”¢ |t
is unclear if the report refers to construction of
the facility housing the cyclotron or the cyclo-
tron itself.

Mo’allem Kalayeh [a.k.a. Ghazvin/Qazvin]

Mo'alem Kalayeh is the reported location of ura-
nium enrichment gas centrifuges being installed by Chi-
nese and Pakistani experts.®® The site was visited by a
four-man team of |AEA inspectors in the second week
of February 19925 and found to be atraining and rec-
reation facility for AEOI staff.®® According to Russian
Deputy Atomic Energy Minister Yevgeniy Reshetnikov,
aRussian inspection of the site arrived at the same con-
clusion.®® Construction work at the facility continues.™
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Tehran

The Tehran [Amirabad]™ Nuclear Research Center™
(TNRC) at Tehran University is the location of a U.S.-
supplied five megawatts thermal (MW1) research reac-
tor that began operationsin 1967.” Under safeguards,
the reactor has operated only sporadicaly, limited to
six to eight hours per week at one to two MWt, accord-
ing to IAEA Deputy Director General Maurizio
Zifferero,” due to problems with fuel supply.” On
May 5, 1987, a $5.5 million agreement was signed be-
tween Investigaciones Aplicadas (INVAP) of Argentina
and the AEQI for replacement of the reactor core. The
new core operates on 20 percent enriched uranium rather
than the 93 percent enriched fuel required by the U.S.
supplied core.” In late September 1988, the IAEA
approved a contract for the delivery of 115.8 kilograms
of 20 percent enriched uranium from Argentinato Iran.”
In April 1989, work on the replacement of the five MWt
reactor core was till in progress.”® The current status
of the reactor core is unknown.

According to a former engineer from the pro-
gram, a plutonium extraction laboratory exists at
TNRC,” but other reports indicate that this facil-
ity produces non-weapons-grade radioisotopes.®
According to a March 1988 press report, Iran
was trying to rebuild the plutonium extraction
laboratory.®? In 1992, a uranium ore concentra-
tion facility located at the University of Tehran
was described as being “incapacitated.”®? It ap-
pears that the facility is currently not in opera-
tion.®s

On October 13, 1992, TNRC inaugurated the
“lbn-e Heysam” [a.k.a Abn Hisem] research labo-
ratory facility attached to the AEOI Laser Re-
search Center—which includes a semiconductor
branch.®* However, the laboratory “is said to have
no lasers” useful for uranium separation.®

Yazd

In 1985, AEOI announced the discovery of an esti-
mated 5,000 tons of high-grade uranium ore in Yazd
province.® In 1987, the Khomeini government an-
nounced a plan to establish a uranium production plant
for the processing of uranium ore into concentrate.®”
Reza Amrollahi, head of the AEOI, announced in March
1989 that the Saghand mine in Yazd province contains
3,000 tons of uranium ore and 4,000 tons of molybde-
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num. He aso stated that an investment of $4 million
over a three-year period would prepare the mines for
production and exploitation and that uranium was also
present in lesser quantities in Esfahan, Azerbaijan,
Khorasan, and Sistan-va-Baluchestan provinces.® A
research unit at the local university conducts site stud-
ies of the deposit, and site preparation for exploitation
continues.®

CONCLUSION

Based on the information presented in this report,
Iran does not currently possess the requisite nuclear
infrastructure for the indigenous production of fissile
material in the amounts necessary for the production of
nuclear weapons. Theldamic government of Iran, how-
ever, has embarked on an ambitious nuclear energy de-
velopment program, though not quite as ambitious as
that of the Shah's planned 23 nuclear power stations.
AEOI President Reza Amrollahi recently revealed that
Iran hopes to build approximately 10 nuclear reactors
over a 20-year period to supply 20 percent of Iran’'s
energy needs.®® If everything goes according to the
AEOQI’s plan, Unit One of the Bushehr plant should be
operational in late 1999 to early 2000, and Unit Two
should follow within a year or two thereafter. Units
Three and Four, the V-213-type VV ER-440 MWe reac-
torsoriginally planned for Gorgan, would probably come
on line about the same time as the two Chinese-built
Qinshan-type 300 MWe reactors at Esteghlal in 2005 or
shortly thereafter. This would account for six power
reactors. If Iran actually intends to build 10 nuclear
power reactors, then it could well take 20 years before
they are all in operation.

Commenting on the prospective sale of a gas centri-
fuge plant to Iran, Russian First Deputy Minister for
Atomic Energy Vitaliy Konovalov noted that “... such a
factory would be profitable only if the country had at
least 10-15 nuclear power plants.”® Given the AEOI's
stated plans, the perceived requirement for such equip-
ment is apparent. It can be assumed that Iran will con-
tinue to pursue the acquisition of enrichment and fuel
fabrication equipment in the future. Such equipment
would alow Iran to exploit its reserves of natura ura-
nium and thus secure a reliable source of fissile mate-
rial unaffected by external political factors. While such
acquisitions would not be in violation of the Non-Pro-
liferation Treaty (NPT), they would be a major source
of concern in the West. When and if the nuclear facili-
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tieslran currently has planned are compl eted, they could
pose a concealed proliferation threat. Iran’s future
nuclear infrastructure would provide adequate cover for
the acquisition of sensitive nuclear fuel cycle capabili-
ties. It could also present a potential training ground
for a nuclear weapon program. Moreover, the acquisi-
tion or development of an indigenous enrichment and
fuel fabrication capability could enable Iran to produce
its own weapons-grade fissile material. At thispointin
time, however, the future of Iran’s nuclear facilities is
uncertain. Further information will provide additional
clues to Iran’s ultimate intentions, whether peaceful or
not.
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