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Electromagnetic pulse is a strange and mysterious phenomenon to
most of the general public.   Even for most of us who have read and
studied a lot about EMP over the years, something that is even more
strange and mysterious is the Soviet Union's series of nuclear tests
in space, most notably the test known only as K-3 or Test 184.  
These EMP-producing tests were done over a large populated land
mass in Kazakhstan.   Even though the economic state of
Kazakhstan in 1962 was quite primitive by today's standards, it was
heavily industrialized and electrified.

One of the problems in writing about Kazakhstan is the names of
regions and cities.   (To avoid confusion, it is necessary to get this
matter out of the way before discussing the EMP tests.)   Until 1991,
the names used were generally transliterations of the Russian
names.   After Kazakhstan regained its independence, many of the
names were changed, and the use of the Kazakh language began to
return, although Russian is still more commonly spoken in most of
the country.   In English, both Russian and Kazakh names are
transliterated (given an English phonetic spelling) since both the
Russian and Kazakh languages use the Cyrillic alphabet.   More
precisely, the Kazakh language has used the Cyrillic alphabet for the
past several decades in Kazakhstan.  That is changing as the official
Kazakh language is transitioning to the Latin alphabet.  The target
year for completion of the transition to the Latin alphabet is 2025.

There are also some subtle differences in how certain names are
transliterated when the Kazakh language is used.   The Russians
called a region Karaganda, but many Kazakhstanis prefer either
Karagandy or Qaraghandy (depending upon the extent they wish to
emphasize the precise placement of the tongue at the beginning of
the word).   Although the K spelling is easier for most English-
speakers to read, the Q emphasizes the correct placement of the
tongue at the start of pronouncing the syllable.  Reflecting this subtle
difference, even the name of the country is being changed to be
written: Qazaqstan.  (Most Kazakhstan place names tend to have a
very slight accent on the last syllable.)

 

RUSSIAN KAZAKH   (older) KAZAKH   (preferred)

Karaganda Karagandy Qaraghandy

Sary-Shagan Saryshagan Saryshagan

Aqmola Astana Astana

Alma-Ata Almaty Almaty

Dzhezkazgan Zhezkazgan Zhezqazghan

On this page, I will generally use the most commonly accepted
Kazakh transliteration (although Russia still leases many of the
military and space facilities in Kazakhstan, and Russian is still one of
the two official languages and is the dominant language in many
areas).   There is apparently a lot of disagreement among
Kazakhstanis who speak English whether the proper English
transliteration of the name of a large city in central Kazakhstan that
was strongly affected by the 1962 EMP should be Karaganda,
Karagandy or Qaraghandy.   The official seal of the city uses the
Kazakh language (more properly the Qazaq language), but the
Russian pronunciation for the city seems to be much more
common.   It is much more common to use the Russian spelling and
pronunciation for the name of the city (Karaganda), but to use the
Kazakh pronunciation of Qaraghandy for the name of the oblast (the
state or province).  Therefore, I will use the Russian spelling for the
name of the city.

Almaty was the capital city of Kazakhstan until December 1997,
when the capital was changed to Astana.   Astana was known as
Tselinograd and Aqmola at various times during the Soviet era (but
Astana literally means capital).  The region around the capital city,
however, is still called the Aqmola region.

In early 2019, the name of the city of Astana was officially changed
to Nur-Sultan.  Many people still refer to it as Astana, and that name
will be used on this page for now.

I will try to provide as much accurate information as possible about
this series of high-altitude nuclear tests, although there is a
considerable amount of information about the EMP effects of these
particular tests that I would very much like to know more about.   I
will also try to be very careful about accuracy since some of the
available information is inaccurate, even in respectable publications.
and I don't want to add to the confusion.   For example, one article
that provides a lot of good information, that is mostly consistent with
other sources, is "The 'K' Project: Soviet Nuclear Tests in Space" by
Anatoly Zak in Nonproliferation Review, Vol. 13, No. 1, March
2006.   However, that article has the altitudes of some of the 1962
tests wrong, as can be verified with both authoritative United States
and Russian sources.

Below is a list of all of the Soviet nuclear tests above an
altitude of 12 kilometers.  (According to Table 1.21 of Volume 2
of The Nuclear Tests of the U.S.S.R. edited by V. N. Mikhailov,
the Soviet Union launched 25 nuclear tests by rocket, but most of
those were detonated near ground level or at low altitudes.  A
more recent compilation in English from Rosatom, also edited by
V. N. Mikhailov, shows 30 Soviet rocket-launched nuclear tests. 
The Mikhailov/Rosatom compilation in English was once available
online, but is now only available as a quite expensive printed
book.)  (The first nuclear test ever launched by rocket was
launched from Kapustin Yar on February 2, 1956 and detonated
on the prairie in Kazakhstan in the Kzyl-Orda region near the Aral
Sea.  That 1956 missile test produced a nuclear explosion with far
less than its expected yield, and is often regarded as a failure.  A
subsequent missile launch from Kapustin Yar at noon on January
19, 1957 detonated at an altitude of 10.37 kilometers over
Kazakhstan with a nuclear yield of 10 kilotons.  This 1957 test is
generally regarded as the first truly successful test of a nuclear
missile with an operational warhead.)

 

Soviet nuclear tests above an altitude of 12 kilometers

      DATE TIME   (GMT/UTC)    TEST NUMBER   OPERATION ALTITUDE (KM.) WEAPON YIELD

06 September 1961 06:00 (approx.)    Test No. 88    Thunderstorm    22.7 km. 11 kilotons

06 October 1961 07:15 (approx.)    Test No. 115       Thunder    41.3 km. 40 kilotons

27 October 1961 unknown    Test No. 128         K-1    150 km. 1.2 kilotons

27 October 1961 unknown    Test No. 127         K-2    300 km. 1.2 kilotons

22 October 1962 03:40:45    Test No. 184         K-3    290 km. 300 kilotons

28 October 1962 04:21:20    Test No. 187         K-4    150 km. 300 kilotons

1 November 1962 09:12:00    Test No. 195         K-5      59 km. 300 kilotons

 

The first two 1961 high-altitude tests (Test 88 and Test 115) were
launched from Kapustin Yar toward the southwest, and were
detonated nearby over Russian territory, about 20 miles southwest
of the Russian city of Volgograd (formerly called Stalingrad).   EMP
effects from those tests have not been publicized, although they
must have been large, especially from the Thunder test.   The
September 6, 1961 Thunderstorm test used a Soviet AA guided
missile to carry the nuclear weapon, which targeted a payload
carried by a high-altitude balloon floating at an altitude of 22.7
kilometers.   The October 6, 1961 Thunder test used the larger R-5
missile to carry the larger 40-kiloton weapon to a higher altitude.

The missiles in the K Project were all launched from Kapustin Yar
toward the Saryshagan ABM test range just west of the town of
Saryshagan.   This was a standard missile flight path for Soviet anti-
ballistic missile (ABM) tests.   (See the map of Kazakhstan below.)  
The Saryshagan ABM test range contained a number of anti-ballistic
missile radar systems, and a major reason for the K Project was to
test the effects of nuclear EMP on the ABM radar systems.   All of
the missiles fired from from Kapustin Yar in the K Project reportedly
reached a maximum altitude of about 500 kilometers, with the
nuclear weapons being detonated on the last half of the trajectory as
the missile was descending in the direction of Saryshagan.   All
nuclear detonations occurred about 11 minutes after the launch.

During all of the K Project tests, the Saryshagan test range was put
on high alert.   The families of the Saryshagan military personnel, as
well as non-essential military personnel, were restricted to their
apartments in the village of Priozersk, which was (and still is) the
home of the administrative headquarters of the Saryshagan range
on the shore of Lake Balqash about 12 kilometers south of the town
of Saryshagan.   Priozersk is still not shown on most ordinary
maps.   In the Soviet era, after a Russian soldier would be assigned
to Priozersk, the soldier and his family would often scour maps and
atlases trying to find where this city was located, but could find
nothing.

Priozersk is still a restricted town (even though it has grown in
population to more than 13,000) and foreigners have to get special
permission to enter the town (although such permission is
occasionally given).   If you want a close up look at a satellite view of
the village, go to the Wikimapia view of Priozersk.   This will take
you directly to a clear aerial view centered on the "administrative
headquarters and residential area" for the Saryshagan test range in
Priozersk.  Some photos of Priozersk are here.  From the photos,
the town looks quite ordinary, but it was often regarded as a
beautiful lakeside town when compared to the surrounding
extremely desolate and flat prairies of the Saryshagan region.

At the time of the K Project, only risky U-2 flights and expensive spy
satellites could peer down on this mysterious town (which was a
frequent target of such spy activities).   When this page was first
written, I had extreme difficulty even finding the exact location of
Priozerk.   Now, anyone with an internet connection can zoom in and
learn many details about this once-secret city.   You can also see the
control point for entry into Priozersk on the east-west road near the
northwest corner of the town.   (The control point on the roadway
going south is several miles south of the town, and the roadway
going off to the northwest appears to be impassable.)   In the years
from 2008 to 2010, certain government agencies in that part of the
world didn't seem to like the idea of Priozersk being tagged on
Wikimapia.   This mysterious town was usually tagged on Wikimapia
in Cyrillic, but the tag occasionally disappeared, only to reappear
later in a different form.   Much of the former secrecy has been lifted,
and Priozersk for a short time, even had its own official city web
site.   (If you want to read any of the Kazakhstan web pages, choose
"Pyc" on the page to get the Russian language, while using the
Google Chrome browser, which includes a Russian-to-English
translator function.  Even if the web page has an "English" option,
this will often give you better results.) There is now even an English-
language Wikpedia page about Priozersk.

According to the Voice of Russia, RIA Novosti and Pravda, Russia is
still leasing this Saryshagan test range, and still launches missiles in
this Kapustin Yar to Saryshagan trajectory.   In one test of a Topol-M
missile (known by its NATO name of the SS-27) on November 1,
2005, the missile impacted on the Saryshagan test range.   The
Topol-M missile has auxiliary engines that fire randomly, to keep the
missile on a non-ballistic trajectory to evade traditional ballistic
missile defenses.   The Topol-M is now deployed in the Russian
nuclear arsenal.   On December 5, 2010, when Russia performed a
successful launch of an older Topol missile that is similar in
capabilities the the United States Minuteman missile.   That
unarmed missile also impacted on target in the Saryshagan area.  
(Its launch point was reportedly in the Astrakhan region of Russia,
which is somewhat to the south of Kapustin Yar, but the missile was
approximately following the same trajectory that they have been
using for more than a half century.)   On December 27, 2013, Russia
launched an RS-12M missile from Kapustin Yar to Saryshagan using
the exact same flight path as was used for the 1962 Soviet EMP
tests, except that the 2013 launch completed its full trajectory and
impacted on the Saryshagan missile test range.

An agreement was negotiated in late 2013 between Russia and
Kazakhstan giving Kazakhstan more control of the Saryshagan test
range.  On March 4, 2014, a Topol RS-12M (which has the NATO
designation as the SS-25 Sickle) was test fired along the same
Kapustin Yar to Saryshagan path.  Russia continues to test missiles
from their strategic nuclear forces, using dummy warheads, every
few months across this same trajectory.  According to Tass, one
such recent test was done on November 17, 2015 using an RS-12M
Topol missile.

It is along this same missile path, usually between Zhezqazghan
and Saryshagan, that the Soyuz spacecraft returning from the
International Space Station generally lands.  (Zhezqazghan is
sometimes transliterated as Jezkazgan to make it easier for English
speakers to pronounce.)

There were hundreds of nuclear detonations in Kazakhstan from
1949 through 1989, with most of them occurring in the northeast part
of the country, west of the city of Semey, which was called
Semipalatinsk during the Soviet era.   (The old test area for ground
level test is still called Semipalatinsk.)

The soldiers and their families in the Saryshagan area during the
K Project tests knew that a large missile with an armed nuclear
warhead, minutes from detonation, was being fired right in their
direction from two thousand miles away.  Although the Saryshagan
area was a designated missile test range, the missiles with live
nuclear warheads were being fired across a country populated with
ordinary civilians during the K Project.

The first two of the K Project high-altitude nuclear tests (in 1961)
over Kazakhstan were only 1.2 kilotons, so the EMP could be
carefully measured, but apparently did not have much of an impact
on the 1961 infrastructure of Kazakhstan.   The last three of the
series (in 1962) used 300 kiloton thermonuclear warheads.  All of
the K Project missiles for high-altitude detonations were launched
from Kapustin Yar in Russia near the Volga River toward
Saryshagan using the R-12 missile.   The R-12 was called the SS-4
by the United States.

The Soviet 1961 high-altitude tests gave the Soviets a sufficient
understanding of high-altitude EMP that a Soviet scientific
expeditionary ship was stationed near Johnston Island for the 1962
U.S. Starfish Prime high-altitude test in order to gather data.  A
second Soviet scientific expeditionary ship was stationed at the
southern conjugate region (at the opposite end of the earth's
magnetic field line from Johnston Island) at a point near Fiji in the
South Pacific.

Like the U.S. Starfish Prime test and others, the 1962 Soviet high-
altitude tests were monitored by a very large array of scientific
instruments, although the Soviets had a much better idea of what to
expect, and the EMP phenomenon was a major reason for the
project.   A number of instrument packages were launched during
the K-3 and K-4 tests (Tests 184 and 187) using the Soviet MR-12
meteorological rockets.   The small MR-12 rockets were timed to
reach their apogee (highest point) of 130 to 140 km. at the moment
the nuclear weapon was detonated.

During all of the K Project tests, several rockets of different types
with scientific instrumentation packages were launched within
minutes of each other from Kapustin Yar, the Baikonur
Cosmodrome, and from the Saryshagan test range.

The map below is derived from a United Nations map of Kazakhstan
(although, in order to use it here, I am required to state that the
United Nations accepts no responsibility for anything on the map).  
The red circle on the left side of the map shows the Kapustin Yar
launch site for all of the Soviet high-altitude tests.   The missiles in
the K Project were launched along the same path east-
southeastward toward Saryshagan, and detonated in space during
the descent phase of their trajectory.

Test 184 was detonated at 290 kilometers above a point that was
about 180 kilometers due west of Zhezqazghan (right at the q in the
city's name on the map below (which is almost the exact center of
the map).   At an altitude of 290 kilometers above the detonation
point in central Kazakhstan, the distance to the horizon would have
been more than 1900 kilometers, which would have caused an
electromagnetic pulse that covered all of Kazakhstan, with strongest
effects near the south central region of Kazakhstan.   The world's
first spaceport, the Baikonur Cosmodrome, is about 300 kilometers
(190 miles) to the southwest of the detonation point, and with the
orientation of the geomagnetic field over Kazakhstan, the Baikonur
Cosmodrome should have received some of the worst of the EMP
effects, although nothing about this has been openly reported.   (See
the speculations at the bottom of this page for possible effects on
the Soviet space program based on documented reports of
subsequent spacecraft problems.)

The flight path for the warhead-carrying missiles in all of the
K Project detonations is shown by the light blue line going from
Kapustin Yar to Saryshagan on the map below.   The Test 184
missile exploded west of Zhezqazghan, as scheduled, before
completing its trajectory.   Although nothing has been openly
reported about the location of the other K Project detonations,
Test 127 was probably detonated very close to the same point as
Test 184.   The other K Project detonations were probably along the
light blue line between the Test 184 detonation point and
Saryshagan, with the lower altitude detonations being closer to
Saryshagan.

 

 

The illustration just below is a representation of some of the damage
from Test 184 (K-3) that was used by the United States EMP
Commission.   It is essentially the same as Figure 2 in a paper
delivered by Vladimir M. Loborev entitled "Up to Date State of the
NEMP Problems and Topical Research Directions" at the 1994
EUROEM Conference.   The paper is in the conference proceedings
entitled Electromagnetic Environments and Consequences:
Proceedings of the European International Symposium on
Electromagnetic Environments Vol. 1, pages 15-21. May 30-
June 3, 1994, Bordeaux, France.   This conference was the first time
that most people, outside of Soviet Defense scientists and
engineers, had heard about the EMP problems experienced in
Kazakhstan in 1962.   These conference proceedings are not in
most engineering libraries.   I only know of about two engineering
libraries in the United States that have this paper.   This paper does
not go into very much detail, though, beyond what is given in the
illustration below, about damage to the civilian infrastructure in
Kazakhstan.   (In most cases, what the Soviets called a "power
supply," we would call a power generating station.   There are
different words in Russian for "power supply" and "power generating
station," but this distinction sometimes doesn't come through on the
official translations.)

Many of the additions to Figure 2 in Loborev's paper, as shown in
the illustration below, are based upon notes made by Dr. William
Radasky of Metatech Corporation at the time of Vladimir Loborev's
original oral presentation at the 1994 EUROEM Conference.

It is important to note that the illustration just below is a illustrative
representation, and not a map.   It does not accurately show the
geographical directions to the indicated damage.

 

It was Test 184 that caused most of the problems with the civilian
infrastructure in Kazakhstan.   Other tests, though, apparently
caused some problems -- such as those experienced with military
diesel generators.   The diesel generator problems usually
occurred some time after the detonations due to dielectric
breakdown in the generator windings.   Loborev said, "The matter
of this phenomenon is that the electrical puncture occurs at the
weak point of a system.   Next, the heat puncture is developed at
that point, under the action of the power voltage; as a result, the
electrical power source is put out of action very often."

Other known effects of Test 184 were that it knocked out a major
1000-kilometer (600-mile) underground power line running from
Astana (then called Aqmola), now the capital city of Kazakhstan,
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