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North Korea is resuming construction at a long-dormant nuclear reactor that, if completed, would
increase its production of plutonium for nuclear weapons by a factor of ten.

Satellite images taken by Maxar in April and May 2022 show North Korea laying a pipeline to
connect the reactor’s secondary cooling loop with a pumphouse on the river to provide access to
water for cooling.

Construction on this reactor was frozen in 1994. At that time, the reactor was still several years
from completion. Connecting the secondary cooling loop strongly indicates that North Korea
now intends to complete construction of the reactor. It is unclear how soon North Korea could do
SO.

Background

North Korea began constructing this reactor in the late 1980s. North Korean officials claimed the

reactor, called “Nyongbyon Nuclear Power Plant No. 2,” would have a capacity of 50 MW(e).
(The reactor is also known as the “50 MW(e) Reactor” in US and IAEA reports.) This was one
of two reactors under construction at the time. The other was the 200 MW(e) reactor located
near Taechon.
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Left: The 50 MW (e) reactor. Right: the 200 MW(e) reactor at Taechon.

The electric power rating of a reactor is usually one third to one quarter of its thermal rating,
which indicates how much plutonium the reactor can produce. The United States estimated the



Yongbyon No. 2 reactor to have a thermal power of about 200 MW(th). This is enough to
produce 55 kg of weapons grade plutonium a year, or about ten times as much as the existing 5
MW(e) reactor at Yongbyon.

DPRK Reactors in 1994

MW(e) MW(th) Pu (kg/year)
Yongbyon No. 1 5 20 6
Yongbyon No. 2
(uncompleted) 50 200 55
Taechon
(uncompleted) 200 800 220

Source: Author reconstruction based on details provided Central Intelligence Agency, Untitled,
November 2002. Available at: https.//nsarchivel.gwu.edu/NSAEBB/NSAEBBS87/nk22.pdf. CIA
estimates appear to assume 300 days of operation per year. Note that Yongbyon No. 2 and
Taechon were incomplete at the time and have never been operated.

North Korea froze construction of the Yongbyon No. 2 and Taechon reactors under the 1994
Agreed Framework. After the collapse of the Agreed Framework in 2003, North Korean officials
indicated that North Korea was preparing to resume construction at Yongbyon No. 2, although
the effort faced bottlenecks. In 2006, Ri Hong Sop, then the director of the Yongbyon Nuclear
Science Center, indicated that North Korea intended to complete construction of the 50 MW(e)
reactor, but the process had been delayed owing to weaknesses in the North Korean industrial
sector.!
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Left: Ri Hong Sop, Director of the Yongbyon Nuclear Science Center and counselor to the
General Bureau of Atomic Energy, meeting with Siegfried Hecker in November 2007. Right: Ri,
as Director of North Korea’s Nuclear Weapons Institute, briefing Kim Jong Un in 2017.



At the time of the Six Party Talks agreement in 2007, which re-froze North Korea’s plutonium
production infrastructure, IAEA inspectors confirmed that no construction had taken place at the
reactor site and that the graphite for the reactor’s core remained in storage.?> The poor condition
of the building and the presence of cranes at the site in 2010 led some observers to conclude that
North Korea was dismantling the 50 MW(e) reactor.?

In April 2013, North Korea announced that it was taking measures “for readjusting and restarting
all the nuclear facilities in Nyongbyon.”* Despite this announcement, only very limited
construction activities were seen at the site over the next decade. The 50 MW(e) reactor is
assumed to have been part of Kim Jong Un’s 2019 offer in Hanoi to close the “nuclear materials
production facility” at Yongbyon.

New Satellite Imagery

Satellite images taken by Maxar show that North Korea is connecting the secondary cooling loop
of the 50 MW(e) reactor to a pumphouse on the river. In the image dated April 20, construction
equipment is visible, as are what appear to be pipe segments. By May 7, North Korea had buried
the pipe. This is the first unambiguous indicator that North Korea is moving to complete the
reactor.
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The connection of the cooling loop helps explain other activities seen at the 50 MW(e) reactor in
recent years.> For example, in May 2021, North Korea demolished a building that we believe
was intended to house a cooling pond for spent fuel. The demolition work was observed at the
time, but its purpose was ambiguous; did North Korea plan to replace it, or simply to dismantle
it?° Connecting the secondary cooling loop suggests, in hindsight, that the demolition of the
apparent spent-fuel building was an early sign that North Korea intends to complete construction
of the reactor.

It is difficult to estimate how quickly North Korea could complete construction of the reactor.
One major question relates to the overall condition of the reactor building. Although North
Korean officials expressed the view in 2006 that it could be repaired, one observer subsequently
noted that the building appeared to be in poor condition.” Another question relates to North
Korea’s ability to produce key components for this reactor, which is much larger than the 5

MW (e) reactor that North Korea has operated since the late 1980s.

Implications

Once complete, the 50 MW(e) reactor would produce about 55 kilograms of plutonium per year,
a ten-fold addition to the capacity of the 5 MW(e) reactor currently operating at Yongbyon. This
corresponds to at least a dozen new nuclear weapons a year, depending on how much plutonium
each North Korean weapon uses.

North Korea’s interest in more plutonium appears to reflect North Korea’s growing emphasis on
developing new tactical nuclear weapons. At the 8th Party Congress in January 2021, Kim Jong
Un stated that North Korea would increase the types of nuclear weapons available to North
Korea. His goals included “developing smaller and lighter “tactical nuclear weapons” while
continuing to “push ahead with the production of super large nuclear warhead[s].” Kim also
spoke of developing multiple-warhead missiles.?

In April 2022, Kim also stated that North Korea requires higher numbers of warheads. During
his speech before the April 25, 2022 military parade, Kim remarked that “the nuclear forces, the
symbol of our national strength and the core of our military power, should be strengthened in
terms of both quality and scale, so that they can perform nuclear combat capabilities in any
situations of warfare, according to purposes and missions of different operations and by various
means.”

North Korea seeks tactical nuclear weapons because North Korea plans to use nuclear weapons
preemptively in large numbers against US forces in South Korea and Japan in the event of a US
invasion.'® North Korea has two stated purposes for its nuclear arsenal: to “deter” an attack



against North Korea and, should that deterrence fail, to “repel” an invasion that might remove
Kim Jong Un from power. North Korea plans and trains to use tactical nuclear weapons to strike
ports and airfields where US personnel, equipment and supplies would be located. North Korean
leaders probably hope that a nuclear strike against US forces in South Korea and Japan would
cause the United States to stop an invasion. And, if it does not, they appear to believe that their
best chance to repel an invasion is by interdicting the air- and sealift necessary to sustain a US-
led military operation.

Increasing plutonium production by about a factor of ten would allow Kim Jong Un to vastly
expand North Korea’s stockpile of nuclear weapons in service of both building a large tactical
arsenal and equipping long-range missiles with multiple warheads. Along with North Korea’s
preparations to resume nuclear testing, construction work at the 50 MWe reactor underscores the
seriousness of Kim Jong Un’s commitment to acquiring a modernized and enlarged nuclear
arsenal that would allow North Korea to respond to a US invasion with the preemptive use of
large numbers of nuclear weapons.
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