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. INTRODUCTION

The DPRK has conducted six nuclear tests,
each of which took place within months of
long-range rocket or satellite launches. In

Announced Yield Estimates

(ROK)

(China)

(Japan)
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Reported Design Characteristics

anticipation of a possible seventh nuclear
test, information on the first six tests has
been compiled, including in the table below.

Long-Range Rocket or Satellite
Launches

1 9 Oct. 2006 1 kilotor 0:5-1 i De?;lgned y:leld said to be approximately ang-range rocket launch, 5 July 2006,
kiloton* 4 kilotons.? failed
2-6 7.0£1.9 2-3 “New higher level in terms of its . .
2 25 May 2009 kilotons? | kilotons2 kilotons? | explosive power and technologyZ Satelfite launch, 24 February 2009, failed
3 19 Feb. 2013 67 12.2+3.8 &6-7 “Smaller and light A-bomb; yet with great | Satellite launch, 5 April 2012, failed
: . kilotons® | kilotons2 kilotons¥® | explosive power"s Satellite launch, 12 December 2012
é 11.3+4.2 &7 “Scientifically verified the power of
4 élan. 2015 kilotonsi | kilotons kilotonst | smaller H-bomb™=
“Variety of smaller, lighter and
10 17.8£5.9 11-12 diversified nuclear warheads of higher .
5. 9 5ep. 2016 . I 1z . 18 . . - . 7 February 2016, satellite launch
kilotons kilotons kilotons ;E ;ltlt: g(lysmfgr [...] and using various fissile 4July 2017, ICBM test
28 July 2017, ICBM test
“Hydrogen bomb for ICBM[,] fission 28 November 2017, ICBM test
50-60 108.3+48.1 160 detonation and high-temperature
6. 3Sep. 2017 ) . | kilotons2: ) .. | nuclear fusion ignition, and the ensuing
kilotons=® kilotons=

rapidly boosting fission-fusion
reactions"#

Table 1. Previous nuclear tests of the DPRK
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Il. SUMMARY OF PREVIOUS NUCLEAR TESTS

A. Test#1

The DPRK conducted its first nuclear test in
2006. Initially, the test was widely
interpreted as a failure?* because the
estimated yield (~1 kiloton)?> was very low in
comparison with the yield of the first nuclear
weapon tests of nuclear-weapon States (over
20 kilotons).2¢ However, further information
indicated that the designed yield was only
4 kilotons;?” a yield of ~1 kiloton, reaching
roughly 25% of the target vyield, would
suggest that the test was instead a partial
success.®

This alleged small target yield indicates that
the DPRK may have detonated a relatively
compact device, which would be easier for
ballistic missiles to accommodate (Figure 1).%°

B. Test #2

The second DPRK nuclear test, in 2009, was
estimated to have a yield of a few kilotons,®?
roughly reaching the alleged target yield of
the 2006 test.®? The DPRK claimed that the
test “helped satisfactorily settle the scientific
and technological problems arising in further
increasing the power of nuclear weapons.”3

C. Test#3

In the third nuclear test, carried out in 2013,
the DPRK claimed that it had detonated a
smaller, lighter device with greater explosive
power.3* Some experts speculated that the
third test may have involved uranium,®® but
this was not confirmed by DPRK claims and
international atmospheric monitoring findings
were inconclusive as to the type of fissile
material involved.®®

" Figure 1. Kim Jong Il
purportedly inspecting an
implosion device on an
unknown date.®° The video
frame was taken on

12 December 2017 during a
meeting to celebrate the
“completion of the state
nuclear force.”

Image: KCTV



D. Test #4

The DPRK claimed to have detonated an
“H-bomb” in January 2016.%” As this test did
not demonstrate a typical thermonuclear
yield, the possibility of the tested device
being a successful two-stage thermonuclear
device (commonly referred to as a hydrogen
bomb or H-bomb) was met with skepticism
and some assessed that a boosted-fission
device may have actually been tested.®® A
boosted weapon typically has a hollow core
of fission material to accommodate fusion
fuel (hydrogen isotopes) in its cavity®” and is
more efficient than pure fission weapons. In
its 2017 statement following the sixth
nuclear test, the DPRK made the specific
claim that it had tested a two-stage
thermonuclear device. This much more
defined and explicit description, as compared
with the more vague comment on the 2016
test (see Table 1) , further points to the
possibility that a boosted-fission device was
tested in January 2016.%° Other possibilities,
such as the tested device being a pure fission
device, could also not be ruled out.

Figure 2. Kim Jong Un
inspecting a
purported fission
device for a ballistic
missile, image
released in March
2016. During this
visit, Kim reportedly
said that “it was
gratifying to see the
nuclear warheads
with the Korean-style
structure of mixed
charge adequate for
prompt thermo-
nuclear reaction.”*?
The “mixed charge
adequate for prompt
thermo-nuclear
reaction” indicates
that the device being
inspected may be a
boosted-fission bomb.
Image: KCTV
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E. Test#5

In the fifth nuclear test, carried out in
September 2016, the DPRK claimed to have
tested a nuclear warhead for ballistic missile
delivery (Figure 2). KCNA claimed that “the
standardization of the nuclear warhead will
enable the DPRK to produce as many as it
requires a variety of smaller, lighter and
diversified nuclear warheads of higher strike
power with a firm hold on the technology for
producing and using various fissile

materials.”** This is the first time the DPRK
claimed the use of various fissile materials,
indicating that the test device might have
utilized uranium or both plutonium and
uranium.
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F. Test#6

In the sixth nuclear test, carried out in 2017,
a device of considerably higher yield was
detonated. The DPRK claimed that a two-
stage thermonuclear device, an “H-bomb for
ICBM,” had been tested (Figure 3).

S
<
£
- -

Figure 3. The purported DPRK two-stage thermonuclear device (it is not clear whether the tested
device was the device shown here). In a hydrogen bomb design, the energy from the primary (a fission
device) triggers the fusion of hydrogen fuel in the secondary.

Images: KCNA, KCTV



[ll. OBSERVATIONS

Considering official DPRK statements, yield
estimates, images of the purported nuclear
devices and relevant open source literature
regarding the DPRK'’s nuclear devices and
nuclear weapon designs, it is assessed that
the DPRK’s nuclear weapon programme has
thus far achieved:

(1) testing of a relatively compact device
(tests 1 and 2);

(2) increasing the yield-to-weight ratio of its
nuclear device (tests 3, 4 and 5); and

(3) detonating a two-stage thermonuclear
device (test 6).
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This assessment is largely in accordance with
the following 2018 DPRK statement: “we
solemnly declare that we have realized
nuclear weaponization with credit by carrying
out subcritical and underground nuclear tests,
making nuclear weapons smaller and lighter
[the first five tests] and developing super-
large nuclear weapons [test six] and delivery
means in order in the course of the campaign
for implementing the Party's simultaneous-
push line.”#4
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APPENDIX: DPRK CLASSIFICATION OF NUCLEAR

WEAPONS

In May 2013, Rodong Sinmun, the daily
newspaper of the Workers’ Party of Korea,
published an article titled “Making Nuclear
Weapons Smaller, Lighter, Diversified and
Precise.” 45 This article, while not as
authoritative as official statements from
DPRK Party and State organs or its leaders,
was carried by the most authoritative
newspaper in the country, and therefore
likely reflects the thinking of some within the
relevant nuclear authorities of the DPRK. It
should be noted that this classification is not
necessarily consistent with the terms used by
DPRK state media to report on nuclear and
ballistic missile tests.

According to this article, the DPRK
classification of nuclear weapon
miniaturisation only depends on the yield, as
follows:

e Super minituarized: nuclear bombs with a
yield of under 1 kiloton;

e Minituarized: nuclear bombs with a yield
from 1 to 15 kilotons;

¢ Mid-sized: nuclear bombs with a vyield
from 15 to 100 kilotons;

e Large-size: nuclear bombs with a vyield
from 100 kilotons to 1 megaton (million
tons);

e Super-large size: nuclear bombs with a
yield of above 1 megaton.

According to the above-referenced article,
the DPRK has also classified nuclear weapons
into three types: atomic bombs, hydrogen
bombs and neutron bombs (neutron bombs
are hydrogen bombs tailored to enhance
radiation effect).

Finally, the DPRK has further divided nuclear
weapons into tactical weapons, battlefield
weapons and strategic weapons, as follows:

e Tactical nuclear weapons: to destroy
personnel and equipment on the frontline
or operational tactical depth zone, delivery
means include tactical ballistic missiles and
artillery shells.

e Battlefield nuclear weapons: to strike
regional targets, launched by medium-
range missiles.

e Strategic nuclear weapons: to strike large
cities, industrial centres and other
strategic targets, carried by strategic
delivery means such as ICBMs and
submarine-launched ballistic missiles.
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