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Advanced Centrifuge Deployments

In the last twoand a halfyears, Iran has been deploying advanced centrifuges in violation of the
limits in the Joint Comprehensive Plan of Action (JCPOA), following a lull of threergased c

by those limits. Starting in late 2020 or early 2021, it dramatically increased the number of
deployed advanced centrifuges. Iran has demonstrated its commitment to replace-the IR
centrifuge with advanced centrifuges, which can produce considgmaore enriched uranium.

Iran has been deploying advanced centrifuges at three enrichment ptwetdNatanz above

ground Pilot Fuel Enrichment Plant (PFEP), and the much bigger -twedand Fuel Enrichment

Plant (FEP), and the deeply buried Fordow Euelr i c hment Pl ant (FFEP) .
have been | ess than expected based on I ran’s
intention to accelerate them, particularly deployments of thedlBnd IR6 centrifuges.

Figure H.1 shows the nurabof advanced centrifuges deployed from 2011 onwards through
May2022, with a projection for | ate 2022 based
increases in 2021, it is now apparent that I
have been slwer than planned. In fact, the number of deployed advanced centrifuges did not
increase in the last three months.

One likely cause is the destruction of the Natanz Iran Centrifuge Assembly Center (ICAC) and a
centrifuge manufacturing plant at a sitalted TABA Karaj (also known as TESA), situated near

Karaj. The ICAC was built to have a capacity to make a few to several thousand advanced
centrifuges per year. l ran’s subsequent manu
been substantially uced, down to a level of several hundred advanced centrifuges per year.

Its temporary assembly facility, inaugurated at Natanz in April 2021, about 9 months after the

attack on the ICAQas failed to compensate for the destruction. Shortly aftes

inauguration an attack on I ran’s cent r likélydglayedmanuf ac
production of centrifuges furtherThe subsequent, recent moving of manufacturing

capabilities to Natanfurther contributed to production delays.

Despite these delayspnsiderind r an’ s ongoi ng commitmegast t o ear
well asrecentaffirmation of its determination to increase the number of installed advanced

centrifuges, Iran will likely acceleraitestallation of advanced centrifugealbeit at a slower

rate than it could have without the destruction of these two faigst.

As it does so, uncertainties will likely grow in the estimated number of advanced centrifuges
produced in excess of those deployed, adding concern to the possibility that Iran will again seek
to build a clandestine enrichment plant, using advancedtrifuges manufactured in secret.

Iran was stymied byWestern pressurén the 2000§rom secretlybuildingan underground

enrichment plamat Qom (now called Fordow) to malkeeapongrade uranium Today it could
revitalize that planmoving tobuild an enrichment plant witH000IR6 centrifuges achieving
significantlymore enrichmentoutput in a smaller spacian Fordow with its planned 3000 4R
centrifuges.
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Iran: Total Installed Advanced Centrifuges By Date
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Report Date

FigureH1l ran’ s quarterly number of installed advance
with a multiquarter projection late2022 (last vertical bar). (The number ofliRentrifuges are igpred

in this graph but see Figure H.3 for a complete breakdown of the situation today.) In April 2021, the

Natanz FEP was attacked, affecting half of th2niRand IRL cascades. The total number of installed

cascades remained the same but many of taetdgfuges could have been destroyed. Since the attack,

Iran likely replaced the broken centrifuges in those cascades, although the IAEA does not report how

many centrifuges were replaced.

A Closer Look at the Numbers

Figure H.1 shows a steady increas the number of advanced centrifuges until 2013, followed

by aplateau and then a sharp drop in 2016, when the JCPOA was implemented with a focus on
limiting advanced centrifuge research and development, at least temporarily. That number
started to ircrease again in the fall of 2019, after Iran began to violate the JCPOA, but at a
faster rate than prior to the JCPOA, reaching unprecedented deployment levels in May 2021
after a sharp increase after late 2020. For a year now, the number of deployedcadva
centrifuges has exceeded the number deployed prior to the JCPOA. As of September 2021, Iran
had approximately 1889 advanced centrifuges installed at its three enrichment plants. By mid
November 2021, this number increased to 2101. By the end aliBgp2022, this number

reached 2232. Until the end of May 2022, this number remained constant at 2228. The
decrease of four advanced centrifuges reflects negligible changes at the PFEP.

Since August 2019, Iran has installed 2183 advanced centriingks]ing redeploying Rm,

IR4, and a variety of other advanced centrifuges in storage during the JCPOA order to
estimate a rate of manufacturing and assembly, the centrifuges installed prior to the JCPOA
need to be subtracted from the totalf @183. Subtracting that numbeesults in864 new
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advanced centrifuges installed since August 2019 and likely manufactured after 2018. On
average, Iran has installed 25.4 new advanced centrifuges per month, or 305 pefiesar.
average is likely a mimal estimate, since Iraalso has to make advanced centrifuges to
replace already installed ones that break.

Iran has reiterated its determination to increase the number of deployed advanced centrifuges
over the next several months. The IAEA confirmed in its May 2022 quarterly report that Iran
was in the process of installing an additional cascade-dfd¢Bntrfuges at the Natanz FEPIn

early June 2022, Iran told the IAEA it vaésoinstalling one IF6 cascade at the Natanz FEP, a
step announced months ago, and in a new developm#rat it plansto install two additional

IR6 centrifuge cascades at thef5Hor a total of three IS centrifuge cascades at the FER
allthree IR6 cascades are installed, Iran will have a total of six produstiate IR6 cascades
installed &rossthe three enrichment plants at Natanz and Fordow and a totdl030 IR6

installed centrifuges in those plants, a number in line wigmational nuclear law dating to
December 2020nandatingthe installation 0ofL000 IR6 centrifuges.

Based on | ran’ s de theBecember 2020egisldtian the At@miclEdeEyA a n d

Organization ofran (AEOI) plans to install up to another 1200 advanced centrifuges, bringing

the projected total to about 3400 installed

announcements about additional deployments ofdRRnd IR6 centrifuges, achieving this
number at the three existing centrifuge plants looks increasingly unlikely in 2022.

Iran is trying to recover from the attacks at Natanz and Karaj. It has successfully established
small scale centrifuge manufacturing and assembly facilities at Natboantinues building a

large, replacement centrifuge assembly facility under a mountain south of the FEP, which may
be ready for initial operation by the end of 2022s a result, over a longer period of time, Iran
may be able to deploy the projectedimber of advanced centrifuges and further increase
centrifuge installation as the facility under the mountain comes into full operation, likely with a
capacity to assemble thousands of advanced centrifuges per year.

In the meantimepy March 2022, Irahad already achieved its goal of installgigadditional
cascades of B centrifuges at the Natanz FEP, resulting in a total of 42d&scades across its
enrichment plants (36 cascades at Natanz and six cascades at FoAltwughlran has
thousandsof IR1 centrifuges in storage it can draw from, thishievemenshows Iran is

2« Anal ysis of | aHMonitoring Repovide iy f 2 Bgitdte foriScience and International
Security June 6, 202Attps://isis-online.org/iss-reports/detail/analysisof-iaeairan-verificationrand-monitoring-
report-may-2022

SFrancois Murphy, “Exclusive: Il ran expands advanced
2022, Reutershttps://www.reuters.com/world/middle-east/iranexpandsadvancedcentrifugework-
undergroundplant-iaeasays2022-06-08/.

“David Al bright and Sarah Burkhard, “lImagery Update:

Institute for Sence and International Securitylay 5, 2022https://isis-online.org/isisreports/detail/imagery
updateiran-continuesto-hardenits-new-natanztunnel-complex2022/8.
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actively working onmplementingits planspreviouslysubmitted to the IAEAwhere the IRL
cascades are likely taken from those dismantled anradhballedunder the JCPOA.

Key ProductiorScale Advanced Centrifuges:-2®, IR4, and IR6 Centrifuges

The most important advanced centrifuges today are th2nR IR4, and IR6 centrifuges.The
recent deployments represent a builthckfor the IR2m centrifuge, in contrast to a buHdp
for the IR4 and the IR6 centrifuges.

One way to see the importance of these three centrifuges is to consider that they can replace
the IR1 centrifuges while utilizing theameexisting cascade piping and feed and withdrawal
systems at the Natanz arkbrdow sites. In terms of widgcale deployments, the #Rand IR6
centrifuges appear more important than the-B/ centrifuge.

Notably, when Iran started production of 60 percent highly enriched uranium in April 2021, the
IR4 and IR6 centrifuges were chosen for this task, rather than the ones with which Iran had

more operational experience, such as thellBr IR2m centrifuge. The IRL centrifuge has

already been used for the production of 20 percent enriched uranium, and tBenlBentrifuge

has been operated in cascades for several years. Further, when choosing to install a cascade at
Fordow with sukheaders easily modifiablfor producing different levels of enrichment, Iran

chose the IF6 centrifuge.

In terms of understanding the impact of these three centrifuges, a key value is their estimated
average enrichment output when arranged into cascades of aboutl¥680centrifiges, called
productionscale cascades, the workhorse for enrichment in Iran. These estimated average
outputs are less than theoretical values or single centrifuge measured values because of
inefficiencies experienced during largegale cascade operatioriThe enrichment output of the
IR2m centrifuge when operating in a producti@cale cascade is estimated in the main report

(¢ / 2YLNBKSYaAgdS { dzZNBSe ,pdenbdPoZIQavailabig@)laty OSR / Sy
3.67 SWU per year; the estimated value for thetl€entrifuge in a productioscale cascade is

3.3 SWU per year. The equivalent value for th6 tRentrifuge is harder to disoe from the
available information, but an estimated value of approximately 5.25 SWU per year appears
justified and reasonable for its average output in a producsoale cascade. In general, these
more practical outputs are about 75 percent of their $enmachine theoretical values given in
the main report> In practice, lower average valuessultdue to centrifuge breakage

inefficient operation,or during the production of highly enriched uranium, such as production
of 60 percent enriched uranm or weaponrgrade uranium. Nonetheless, the practical
enrichment output of these three centrifuges is far higher than that of th& tentrifuge,

which has achieved average productiscale cascade values of .&® SWU per year per
centrifuge.

5 As discussed in the main report, the associated single machine theoretical values fo2thelR, and IR6
centrifuges are 4.4, 4.7, and 6.7 SWUl/year/centrifuge, respectively. For comparissingleemachine theoretical
value for the IRL centrifuge is 1.4 SWU/year/centrifuge.
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Type Average Enrichment Output in ProductieBicale Cascade
(SWU/year/machine)

IR2m 3.67

IR4 3.3

IR6 5.25(estimated)

Note: The enrichment output unit in this table should notbeo f us ed wi-standaildr an’ s non
enrichment output unit (called in the main report the uranium hexafluoride unit).

Advanced Centrifuge Development and Status

Figure H.2 is a timeline of the deployment of major advanced centrifuge types; the horizontal

axis gives the year in which eatyipe was deployed for the first time at the pilot plant at

Natanz, starting with the 2 and IR3 centrifuges in 2008. For comparison purposes, the
vertical axis | ists each c egthaonlyviue gvaillabtefotall e or et
centrifuge types It should be noted that, when data exist, the outjufpractice, particularly in
productionscale cascadebkas proven to be significantly less than predicted by these

theoretical values. Some centrifuge types are not incluidgeigure H.2; these centrifuges are

included in Chapter 1 of thmain report along with a more detailed discussion about the

theoreticd and achieved enrichment outputs of each centrifuge type.

Starting in November 2019, Iran demonstrated that it had accelerated its centrifuge research

and development by installing seven types of advanced centrifuges in addition to the existing
seventygs allowedu nder t he JCPOA. These seven additio
confidential JCPOA enrichment plan, which projected the deployment of centrifuges up to

about 203 The seven allowed ones are thedR), IR4, IR5, IR6, IR6s, IR7, and IR8

centrifuges. The seven not allowed to be deployed under the JCPOA are3hiRHR IR6M,

IR6sm, IRBB, IR8s, and IF® centrifuges. Of these, all but the-3Rcentrifuge are new models.

|l ran’ s r api ddvaheegdendrijuges in 2019imcluding many new models, suggests
that centrifuge development work continued during td€POAeriod from 20162018and
accelerated secretlgs soon as the United States ended itstiggration in the JCPOA in May
2018. For examplesome oflran’  s-6 demrifuges started using domeastead of flatendcays.

By early 2021, Irawastestingsteel bellowsstrengthened with carbon fibeior the IR6 instead

of carbon fibetbellows perhaps indicating ongoing problems in those belldws.

b“J ranTermogntri fuge Enrichment P Insttote forBciemoceandi ng Needec

International SecurityRereleased April 25, 2019; Originalbgued August 2, 201Bttps://isis-online.org/isis
reports/detail/iranslongterm-centrifugeenrichmentplan-providing-neededtransparency/8

™ Analysis of | AEA I ran VWVé&ribfriuaa tnsti@® PdSgidnceModn i t ori ng Rep
International Security, February 25, 202itps://isis-online.org/isisreports/detail/analysisof-iaeairan-
verificationand-monitoringreport-February2021/8.
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Of the fifteen advanced centrifuge types in Figure H.2, based oM#ye2022 quarterly IAEA
report, the IR2Zm, IR4, IR5, IR6, IR6s, and IR centrifuges were accumulating enriched
uranium. The IR, IR8, IR8B, and IF® centrifuges were being tested with natural uranium
feed but not accumulating enriched uranium. AdMay 2022, not a single IR, IR3, IR6M, IR
6sm, or IRBs centrifuge was listed as present in any of the three enrichment plants. The IR
and IR3 centrifuges may have been retired. An additional new centrifuge type, th&BR3
discussed in Chaptdr(seemain repor), but it has not been deployed at the PFEP to this date
and is not included in Figure H.2. Figure H.3 shows the fraction of each type in a pie chart.

Timeline of First Deployment at the PFEP for Major Advanced

Centrifuge Types
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Figure H2Ti mel i ne of I ran’'s depl oyment of major advan

Enrichment Plant, in relation to their theoretical enrichment output, starting with th2 Hd IR3 in
2008. Where data exist, the theoretical output proved #igantly greater than the practical values Iran
achieved when the centrifuges enriched uranium either alone or in cascades.
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Make-up of Iran's Installed Centrifuges as of May 2022, by Centrifuge Type

IR-1
76.2%

FigureH3.The fraction by type and number ofMayran’s i n
2022. The IR7 (1 installed), I8 (1 installed), BB (1 installed), K (1 installed), and IR (10 installed)
centrifuge types are represented on this graph, however, the respective counts are too few to be seen.

The JCPOA reduced the number of installedniand IR4 centrifuges temporarily, but despite
limitations, it only reduced the number of-BRcentrifuges for a relatively short period of time,
and it did not preduce and deplay advancea dentrifuges gncetiran decided
to stopabiding by the JCPOA limits (see Annex for their historical deployments). Iran has
demonstrated its ability not only for a nuclear snragack but also for a snap nuclear buulgd.

I n reviewing lIran’s work on advhmetessstbsncab nt r i f u
cascade testing appears critical. However, under the JCPOA, this step was allowed from year

one of the JCPOA’ s -6 ampliRBeantefugesaand notrenfdrcedr t he | R
sufficiently for the IF6 centrifuge.

Iran has gainedaluable technical knowhow, experience, and advancements in the designing
and building of its advanced centrifuges, further enabling a rapid #aittk or buildup of
centrifuge capabilities. Those gains cannot be reversed or erased, presenting fudhiengbs

in seeking to reestablishCPOA limits.

Enrichment Output of Advanced Centrifuges

Figure H. 4 prlostoiica gheoretical ennchnsent tapeciey at Natanz and
Fordow, where the IR capacity is in blue and advanced centrifuge capacity is in red. So far,
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l ran’s current enrichment capacity has not
implementaion, but the nature of that capacitiiasshifted predominately to advanced
centrifuges.

Because of their far greater enrichment outputs, the installed advanced centrifuges, although
many fewer in number, began in May 2021 to exceed the enrichment dgaHdhe several
thousands of installed R centrifuges. As of November 2021, the advanced centrifuges
numbered about 2100, or about 34 percent of the number of deployetl ¢Bntrifuges at

Natanz and Fordow, and they eptoduced the 6290 deployed{Rcentrifuges in enrichment
output by about 48 percent. As bfay 2022, the advanced centrifuges numbered ab2228

or about 31 percent of the number of deployed1Rentrifuges at Natanz and Fordow, and

they outproduced the 7110 deployel® 1 centrifuges in enrichment output by about 41
percent, reflecting an increase in the number ofliRentrifuges installed since November 2021
(see Figure H.5 for a breakdown of the total installed enrichment capacity by centrifuge type).

If Iranreaches the projected nubrer of 3400 advanced entrifuges, they will have almost two
times the enrichment capacity of the currently deployeédliBentrifuges. This advanced
centrifuge capacity wil |l allscentriugesvdeployedddnd o f
stored—with only 21 percent of the number of centrifuges. This comparison ignores any stored
advanced centrifuges.

Enrichment capacity of installed IR-1 centrifuges compared to the capacity of installed advanced centrifuges
[l TOTAL SWU/Yr (ADVANCED ONLY) [l TOTAL SWU/YT (IR-1 ONLY)
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Figure H.4.Total enrichment capacity, by quarter, of the installedlIBnd advanced centrifuges, with a
projection on the far right of the graph.
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Make-up of Iran's Enrichment Capacity as of May 2022, by Centrifuge Type

IR-6s
0.7%

IR-6
18.3%
IR-5 IR-1
1.5% 41.5%
IR-4
11.2%
IR-2m
25.7%
Figure H5.Themakeup of I ran’s tot al installed enrichment

Despite the IRL accounting for 76 percent of the total installed centrifuges in terms of number (see
FigureH.3), it only accounts for abouRgercent in terms of the installed enrichment capacifyhe IR
2m, IR4, and IR6 make up about 55 percent, and the3Rind IR6s about 2 percent of the installed
capacity. The other installed advanced centrifuge &gpcontribute only slightly to the total capacity and
are not annotated in the pie chart.
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In its development of advanced centrifuges, Iran has lengthatsaexntrifuge rotor assemblies,
boosted ther o t wall 5psed marginally by increasing the diameter, and changed the rotor
tube material to carbon fiber. Carbon fiber allows for higher rotor speeds than the high
strength al umi nlcentriftugee Idan ¢ouwd have alaoHiesed higRer speeds

by opting for high strength maraging steel rotor assemblies, as Pakistan did, but Iran appears to
have encountered difficulties procuring this material. However, excluding thecHtrifuge,

l ran’ s enr i chmen veincreased mdstly svith peegth ringlicating Iran laas had
difficulties operating its centrifuges at the higher speeds offered by carbon fiber rotors.

Difficulties with high strength maraging steel appear to have also motivated Iran to develop the
bellows,an i mportant component of Iran’s |l onger
carbon fiber bellows are much more difficult to make than ones made from maraging steel.

Not unexpectedly, Iran appears to have ongoing difficulties making carbon fibewbello
continuing to deploy shorter centrifuge models that do not need a bellows in parallel to
developing the longer centrifuges. It is also concentrating on deploying advanced centrifuges
with only onebellows, a centrifuge design easier tové¢op than one with two or more

bellows. In addition, as mentioned above, Iran maydming tosubstitute maraging steel

bellows for carbon fiber oneat leastin the IR6.
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The IRs centrifuge bears watching. It is an outlier among the shorter centrifuges, with a

relatively high theoretical enrichment output, implying a wall speed more consistent with the
potential of carbon fi ber r gdsbavesachievedspgedscal | vy,
less than optimal for carbon fiber rotors. However, theslRay be testing at these higher

speeds, say of the order of 700 meters per second. Achieving these higher speeds is difficult

but would allow significant increases inreahment output.

In general, the AEOI has tried to develop many types of centrifuges, far too many for a

commercial or economic program. Some of the developments, such as the proudly proclaimed

very long centrifuges, appear aimed at impressing a domesitdience and not at large scale

depl oyments in a reasonable time frame. None
program cannot be ignored.

GrowingUncertainties aboutAdvanced Centrifug®roduction

As discussed alve, recent attacks on the Natanz Iran Centrifuge Assembly Center and the
centrifuge manufacturing plant at Kar aj have
advanced centrifugesNonethelessadvanced centrifuge production rates are hard to predict,
because of unclear Iranian policies on the number produced versus deployed, and less Iranian
transparency at its centrifuge manufacturing sites since February 2021. In addition, the

sabotage eventat Natanz and Karaj have limited the production of centrifuges to an unknown
extent. While the November 2021 IAEA report contained no information on the operational

status of the Karaj site, th&/all Street Journakported that the site resumed centrifie

production on a limited scale in August 2021 and accelerated production subsequently,
producing “at | east 1 7-0OoverbertaShatly afterdtramaliowed f uge s ”
the IAEA to ranstall cameras at Karaj in December 2021, Iran annourtceas moving the

centrifuge rotor and bellows production workshop to a new site at Esfahan, subsequently

changed to the FEP at NatahBased on IAEA reporting, centrifuge part manufacturing has
commenced at Natanz; Iran informed the IAEA that productibcentrifuge rotor tubes and

bellows would begin on April 13, 2022 A year prior, Iran inaugurated a small, temporary

workshop that serves as a centrifuge assembly facility at Natanz

8Laurence Nor man ductioh of Advandee Nuclediter so g-raom Par t s TheWallpl omat s S
Street JournalNovember 16, 202https://www.wsj.com/articles/iranresumesproductionof-advanceénuclear
programparts-diplomatssay11637079334

David Albright, Sarah Burkhard, and Andrea Stericker, “
Ma r c h IBdhit@tefor Science and International Secylarch 4, 2022https://isis-online.org/isis
reports/detail/analysisof-iaeairan-verificationand-monitoringreport-march2022Fr ancoi s Mur phy, “1Ir
centrifugeparts workshop underground at NataizAEA says,” Reuters, April 28, 20
https://lwww.reuters.com/world/middle-east/iran-set-up-centrifuge partsworkshopundergroundnatanz

iaeasay202204-28/; and IAEA Director General, Verification and Monitoring in the Islamic Republic of Iran in

light of United Nations Security Council Resolution 2231 (2015), GOV/INF/2022/11, April 14, 2022.

B« Analysis of | AEA Iran VMayfR6oeaRibn and Monitoring Rej
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Construction of a replacement for the ICAC in a new tunnel ¢exrip progressing visibly.

The new tunnel complex will harbor halls more deeply buried than the Fordow uranium
enrichment site, itself deeply buried, and features tunnel entrances that appear better
protected as well. This site is expected to be lageugh to produce centrifuges on the same

scale as planned for the ICAC, namely several thousand advanced centrifuges per year. In fact,

the estimated available floor space underneath the mountain ridge and between the visible
tunnel entrances appears tgignificantly exceed that of the ICAC, leading to concerns that the
site may have additional purposes, including housing a small enrichment facility containing
advanced centrifuges.

Sneak Out in a Clandestine Plant

More powerful advancedentrifuges make it easier for Iran to set up a secret enrichment plant,
which would be smaller and host only a fraction of the centrifuges Iran would have needed in
2009, when it was trying to finish up and installlRentrifuges at its secret enrichmigplant

near Qom (now known as Fordow FEP), designed to produce weapde uranium?? Using

the Amad Plan as a guide, if a secret enrichment site had 160@¢Rtrifuges and used 4.5
percent enriched uranium as feedstock, it could prodsigmificanty more weaponrgrade
uraniumin a smaller spacthan the Fordow site outfitted with its planne2D00IR 1

centrifuges.

Since only a relatively small number of advanced centrifuges would be needed to set up a
secret and relatively powerful enrichment plaggncern increases about unaccounted
production of major parts for advanced centrifuges or whole rotor assemblies.

The concern about Iran building another secret enrichment plant will undoubtedly grow with
time, absent negotiated limits and far more nadt IAEA inspections than have functioned in

Iran with or without the JCPOA. After all, the Natanz enrichment plant and the Fordow
enrichment plant werduilt in secret until exposedhe latter as part of a covert military

program toproduce weaporgrade uranium, a facility that went undiscovered for upwards of
six or seven years. With advanced centrifuges, a secret plant could be smaller, more capable,
and harder to discover, and this possibility should not be discounted.

“pDavid Albright, Sarah Burkhard, and Joangerththannah,
E x p e clhsttude fdr Science and International Securdgnuary 13, 202Attps://isis-online.org/isis

reports/detail/iransnatanztunnel-complexdeeperlargerthan-expectedand “ |1 magery Updat e:

Harden its New Natanz Tunnel Compl ex.

12 pavid Albright with Sarah Burkhard and the Good ISIS Tead; Yy Q & PursGithddNu@edrdVeapons,
(Washington, DC: Institute for Science and International Security, 2021).

BLNIyQa t SNAf2dza t dzNBdzZA G 2F bdzOft SFNJ 2SI LR2yao

Page |12

“lral


https://isis-online.org/isis-reports/detail/irans-natanz-tunnel-complex-deeper-larger-than-expected
https://isis-online.org/isis-reports/detail/irans-natanz-tunnel-complex-deeper-larger-than-expected

Annex. Numbers of IRm, 4, and 6 Centrifuges, historical

deployments, by quarter

IR-2m deployment at PFEP and FEP from 2011 - 2022
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IR-4 deployment at PFEP and FEP from 2011 - 2022
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IR-6 deployment at the PFEP and FFEP from 2013 - 2022

600

545 538

400

200

w
o
)

7

13

14 12

6

Date

Page |14



