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ABSTRACT

On October 24, 1960, at the USSR’s Baikonur Cosmo-
drome, an electrical malfunction led to the deadliest 
launch accident in space industry history. Shortly before a 
test launch of the first Soviet R-16 intercontinental rocket, 
the second stage engines prematurely ignited, detonating 
the first stage fuel tanks. We hypothesize that the primary 
contributing factor to the tragedy was a systemic flaw 
in safety management caused by cultural and political 
values. Through the use of interviews, literature, and a 
chronology of the events leading up to the failure, an in-
terpretive analysis identifying contributing factors to the 
disaster was conducted. This study found that cultural and 
political influences were primary causes to the loss and 
also led to a safety management environment that contin-
ued to threaten the success and integrity of aerospace de-
velopment in the USSR and other space-faring countries.

1. INTRODUCTION

In 1921, the USSR established a research and invention 
laboratory for the renowned Soviet engineer Nikolai Tik-
homirov for the development of “rocket propelled weap-
ons.” [1] The establishment of Tikhomirov’s lab marked 
the beginning of the Soviet Union’s quest for sophisti-
cated weaponry and, as history would soon document, a 
leader in manned space flight. During the development of 
dirigibles and other airships, early rocketry experienced 
many failures. In most cases, launch-vehicle failures re-
sult in research and development setbacks and economic 
loss. However, the history of rocketry and space flight is 
also marked with failures resulting in the loss of human 
life. On 24 October 1960, at the Baikonur Cosmodrome, 
the attempted launch of a prototype Soviet R-16 missile 
resulted in a tragic loss. This failed launch was under the 
command of the Chief Marshal of Artillery, Mitrofan Ne-
delin, who was killed in the R-16 explosion and would 
later be the namesake reference to the disaster.

This paper recounts and analyzes the events and contrib-
uting factors leading to the R-16 Nedelin disaster. Due to 

past secrecy surrounding this mission failure, very little 
information is openly published about the R-16 Nedelin 
event. With the release of formerly classified reports, the 
authors are able to synthesize the documented memories of 
eyewitnesses to the tragedy, along with relevant data and 
information found in now declassified Soviet documents. 
Witnesses include engineers, military personnel, and ser-
vice operators present at the failed launch. Documented 
in this study are accounts from Lieutenant Colonel Bo-
ris Aleskin; Senior Technician Ivan Koval; Sector Chief 
Vladimir Kukushkin; Evgeniya Alya-Brudzinskaya, the 
wife of senior test engineer Captain Ivan Murashko; and 
Chief Engineer of the Yuzhnoye Design Bureau, Mikhail 
Yangel. In memoirs and interviews, these eyewitnesses 
provide a personal glimpse into the details surrounding 
the Nedelin disaster, and when coupled with information 
from English and Russian sources, enables the authors to 
present an interpretation of the primary contributing fac-
tors to the R-16 Nedelin disaster. 

2. THE HISTORY OF THE R-16 AND THE 
 LAUNCH SEQUENCE

The world’s first intercontinental ballistic missile, the R-7 
Semyorka, officially Glavnoye raketno-artilleriyskoye 
upravleniye MO RF (GRAU) (Main Missile and Artil-
lery Directorate of the Ministry of Defense of the Russian 
Federation) index 8K71, also known by NATO reporting 
name SS-6 Sapwood, was created by Sergei Korolev in 
1957. [2] The R-7 delivered the first artificial satellite, 
Sputnik 1, into space and the first cosmonaut, Yuri Gaga-
rin, into orbit. The missile found a long application in the 
Soviet and Russian space programs but proved impracti-
cal as a ballistic missile. Derivatives of the R-7 include 
the Vostok, Voskhod, and Soyuz rockets. With the Cold 
War in full force, the Soviet government was under pres-
sure to gain momentum in the arms race. Prior to October 
1960, the U.S. performed a successful test launch of an 
Atlas intercontinental missile, and the Soviet government 
was determined to advance their missile program as an 
appropriate response to this perceived threat. Launch 
preparation for an R-7 required almost 24 hours due to 
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fuel management issues. Korolev designed his rockets 
exclusively around a combination of kerosene and liq-
uid oxygen – relatively safe components. While using a 
safer fuel mixture was a design advantage, the process to 
produce liquid oxygen at that time was long, causing a 
significant delay in launch preparations. Such a delay was 
obviously unacceptable in a nuclear exchange. [3]

The USSR needed a rocket with a quick fuelling option 
that could be ready in minutes instead of hours. A com-
bination of hypergolic unsymmetrical dimethylhydra-
zine (UDMH) (C2H8N2) and dinitrogen tetroxide (N2O4) 
seemed to be a solution to the problem since this combi-
nation allowed the rocket to be ready for launch in only 
20-30 minutes. Moreover, the rocket could remain fueled 
for almost a month. However, a significant drawback is 
that UDMH is extremely corrosive and toxic and pro-
duces gas that is poisonous when burned. 

Nikita Khrushchev originally assigned the task of build-
ing a rocket fueled with UDMH and dinitrogen tetrox-
ide to Korolev. However, Korolev refused. Khrushchev 
chose not to argue with Korolev and instead assigned 
the new project to Mikhail Yangel, Korolev’s future 
competitor. Yangel was Korolev’s assistant but later be-
came the Director of the Scientific Research Institute of 
Rocket and Missile Engineering and Korolev’s superior. 
Even during their early working relationship both men 
had conceptually different views regarding rocket design 
strategies. In 1954, another reassignment split them apart 
when Yangel was transferred to Dnepropetrovsk [4] as 
the new Chief Engineer of the Yuzhnoye Design Bureau. 
[5] The first test launch of Yangel’s new R-16 (GRAU in-
dex: 8K64, NATO reporting name: SS-7 Saddler) rocket 
was scheduled for October 1960 in honor of the Great 
October Revolution. Workers assigned to the program 
struggled under the burden of double shifts to meet the 
October launch objective. [6] 

To bolster the number of workers, a Soviet artillery regi-
ment was urgently transferred to Baikonur from far East-
ern Russia. Prior to departing for their new assignment, 
the soldiers were not made aware of the challenges they 
were about to face, nor did they comprehend what was 
to be required from them. Even their leader, Lieutenant 
Colonel Boris Aleskin, was not informed of the details of 
their new assignment until they arrived at Baikonur. [7] 
Aleskin recalls his first impression of Baikonur:

Where are we? Everywhere you look – nothing but a 
desert. We couldn’t see a city. The only thing we saw 
from the distance was a metal carcass of some metal 
constructions…and that was it. On the other hand – we 
were very excited; there was some sort of sensation of 
anticipation of seeing and meeting something new. We 

were even jealous of our comrades who we saw and met 
the first time and who were there before us… – Lt. Col. 
Boris Aleskin [8]

Marshal Nedelin closely monitored and supervised the 
preparation process. Nedelin, “one of the brightest and 
most accomplished officers in the artillery sector”, an ex-
perienced combat general, the first rocket marshal, and a 
Baikonur insider, knew every “nut and bolt,” every tech-
nical aspect of the construction of the launch site and, as 
such, was a knowledgeable and experienced rocketeer. 
He was the Master-Chief-Executive of Baikonur’s de-
velopment and construction, loved and respected by his 
workers. A competent and experienced leader who par-
ticipated in all nuclear and rocket test operations, Nedelin 
arrived at the launch site three days before the launch to 
personally attend to the final details. When he arrived, 
the new rocket was still in the integration and test facility 
waiting to be hauled to the launch pad. A team of sci-
entists, engineers, and mechanics were working day and 
night to identify and eliminate design and workmanship 
defects in several modules. Equipment that failed to meet 
specification was removed and immediately sent back 
to manufacturing in Moscow, Kiev, and Dnepropetro-
vsk. Once a failed component was replaced, the repaired 
equipment was rushed back to Baikonur. The circulation 
of parts, components, and subassemblies between Bai-
konur and the design and manufacturing facilities never 
stopped. [9] 

Nedelin personally reported to Brezhnev, General Cura-
tor of the Space Industry, about the progress of the prepa-
rations. However, the crew was given an order to ensure 
the launch regardless of any issues that arose.

Days before the scheduled launch, another chief engi-
neer, Yangel’s deputy-assistant, Lev Berlin, the second 
highest-ranking engineer in the Yuzhnoye design bureau, 
arrived unexpectedly at Baikonur. Officially, Berlin was 
still on vacation—his first in five years. Yet, when he re-
turned to Dnepropetrovsk, he found the design bureau 
abandoned as everyone had traveled to Baikonur to wit-
ness the launch. Berlin immediately re-packed his suit-
case to rush to the launch site, but circumstances were 
against him. Relatives persuaded him to stay and cele-
brate his 40th birthday at home and insisted that he skip 
this launch. That was not a persuasive argument to Ber-
lin, as he had never missed a previous launch. All direct 
airline and train tickets were sold out, so Berlin traveled 
by car, transit train, and plane from one city to another. 
He finally arrived at Baikonur just before the scheduled 
launch. [10]

Early on October 23, while fueling the rocket, it was 
reported to Marshal Nedelin: “We have a problem, we 
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have a leakage of the fuel tanks, 140 drops per minute.” 
Nedelin consulted Yangel and other specialists and made 
the decision on the spot to continue the fueling operation 
and proceed with the launch schedule. The leaking fuel 
would be contained and removed from the immediate vi-
cinity. [11]

[Major Mahno] was walking with this bucket throughout 
the day … He would put the bucket under the leak and 
wait till it filled …Then he would dump it right outside in 
the desert… a desert was all around us, you know… – Lt. 
Col. Boris Aleskin [12]

Later in the evening at 19:00, 30 minutes before the 
scheduled launch, the final, prelaunch testing and inspec-
tion were underway when something went wrong within 
the electrical components of the rocket. The nature of the 
issue was not immediately clear, as diagnostic equipment 
at this point in the Soviet launch program was rudimen-
tary. In 1960, the principal, field-diagnostic tools were 
still the eyes and ears of the engineers and technicians, 
[13] as described in the following accounts:

Electricians went to check their part of the deal, trying 
to figure out what happened. I got approached by Yan-
gel’s assistant, Berlin, and he told me that we could try to 
figure it out on our own, that is, we could check whether 
the membrane was damaged or not. He gave me a large 
wrench and told me – hit it above and below the mem-
brane and we’ll figure out by the different sonorous re-
sponse whether the fuel is present there or not. I told him, 
you know… I’m not a musician and I can’t figure it out 
just by listening. Sorry, I can’t! – Sector Chief, Vladimir 
Kukushkin, Yuzhnoye [14]

I remember we had quite an interesting testing method-
ology. You would literally hit a sensor with a stick and 
see if there are any changes. So we had quite a subjec-
tive approach to automation and control – Sr. Tech., Ivan 
Koval, Yuzhnoye [15]

Technician Ivan Koval had become a new father just 
before his trip to Baikonur, and Evgeniya Alya-Brudz-
inskaya, the wife of a senior test engineer at Yuzhnoye, 
was expecting. However, new families were an insuffi-
cient excuse to reject the assignment and miss the launch 
for Koval or Alya-Brudzinskaya’s husband, and it was 
unthinkable to delay or defer the launch. Although sepa-
rate from family and friends at a secret location, Koval’s 
team dedicatedly pursued the launch of this first-of-its-
kind intercontinental rocket. Ivan Koval remarked on the 
secrecy of the mission, “we even had a different postal 
physical address – Tashkent 90, and as you know, Bai-
konur is in Kazakhstan, not Uzbekistan. So everything 
was top secret…everything was highly classified…” [16]

At 18:40, 20 minutes before the scheduled launch, a 
short-circuit damaged the sequence switch, a major com-
ponent of the electrical control circuit roughly equivalent 
to a countdown sequencer. The situation rapidly escalat-
ed once test engineers discovered that fuel had already 
begun migrating toward the engines in the last step be-
fore ignition and launch. At this point, the only two prac-
tical alternatives were to launch the rocket or to remove 
the fuel and start over. Marshal Nedelin asked for quick 
evaluations of potential solutions to the problem. Yangel 
provided his input: “There is no turning back. We can’t 
reverse the fuel flow back into the tanks. We either con-
duct a launch or cease the entire project.” Nedelin decid-
ed to delay the launch by one hour until 20:00 and, in the 
meantime, formed an ad hoc team to select the best al-
ternative. Everybody knew the right decision — to drain 
the fuel and put the project on hold until all the neces-
sary modifications and adjustments were properly made. 
However, the right solution had one significant drawback 
— the rocket was not reusable, many of its components 
would not work again once the fuel had been drained. 
In addition, the team had a strict order to ensure a suc-
cessful launch per the schedule provided. If the fuel were 
emptied from the rocket, it would take at least a month 
to prepare and manufacture another one, destroying any 
chance of meeting their mandatory launch schedule. [17] 
Koval describes Nedelin’s involvement in the decision to 
move forward with the launch:

Almost all the test engineers were present at the govern-
ment committee meeting. Everybody could attend it. And 
these questions were discussed among all the specialists. 
Military people proposed their solution to the problem – 
that was, to figure out where the failure occurred, deter-
mine the source of the problem and even send the rocket 
back to the plant if necessary. But the person most insis-
tent on keeping the project going forward and continue 
with the launch was Nedelin. I mean he stood out the 
most out of all the members of the committee. He insisted 
on providing everything necessary to conduct the launch 
– Ivan Koval [18]

The commission decided to postpone the launch by one 
day to October 24 but included in their decision a non-
standard, and, in retrospect, fatal decision to use the ad-
ditional time to fix the electrical control system on-site 
with the rocket remaining fully fueled. With this decision, 
the committee did not only violate their own procedures, 
they blatantly ignored them. During the night of Octo-
ber 23, new instructions and procedures were created and 
signed. On October 24, the team resumed their attempt to 
overcome the problems in the electrical system reassur-
ing themselves that collectively, they were a knowledge-
able and experienced team that had already conducted 
several rocket launches. Several times before crewmem-
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bers had experienced last-minute problems, and it was 
an accepted, if not common, practice to institute ad hoc 
changes and modifications at the launch site as necessary. 
Of course, the R-16 rocket, like the entire nascent space 
industry, was new, unproven, and still experimental. [19]

Meanwhile, new tests were revealing new problems in 
the control system. The experienced test engineers an-
ticipated these problems would happen and expected they 
would eventually all be eliminated and fixed prior to an-
other successful launch – but no one had experience fix-
ing problems on a rocket fully loaded with toxic fuel. [20]

When you are already pulled into this kind of business, 
when you worked this problem for 10-12 hours and you 
see the light at the end of the tunnel, you don’t want to 
delay your work till tomorrow, you want to finish it, you 
know? – Vladimir Kukushkin [21]

They were all attracted to their ‘toy’ like children. It was 
their creation, their brainchild…You see, [my husband] 
even had to leave me alone with a little child when he left 
to work on the project. I was absolutely alone and had no 
help – Evgenia Alya-Brudzinskaya [22]

If I was thinking rationally by today’s standards, I would 
have never allowed people to be around the rocket at the 
launch site when the rocket was already fueled! Normal-
ly, nobody is allowed to be anywhere close to the rocket 
after the fueling is complete! – Lt. Col. Boris Aleskin [23]

Although the procedures that had been redlined and 
signed the previous evening stipulated that only desig-
nated workers with specific tasks were to be near the 
launch stand, at one hour before the scheduled launch, 
the site was still crowded with officers, engineers, and 
soldiers, including Marshal Nedelin, who scoffed at sug-
gestions that he leave the pad area. “What’s there to be 
afraid of? Am I not an officer?” he was reported to have 
asked. Even the executive command hierarchy was not 
following the process they had approved 24 hours earlier. 
The team of chief engineers was supposed to supervise 
the launch process from the safety of a bunker. How-
ever, Marshal Nedelin remained close to the test stand 
well past the deadline when their process stated that he 
and the entire crew should have removed themselves to 
safety. No personnel dared to confront Nedelin with a 
reminder of the need to follow their safety procedures. 
Instead, safety was subordinated to comfort when a fold-
ing chair for Marshal Nedelin was brought forward and 
placed meters from the launch stand. [24] 

Well, the Marshal was sitting on that folding chair, smil-
ing and looking at me. I approached his aide-de-camp 
and told him – what are you doing, look how complicated 

the situation is here. It’s scary! But he looked at me and 
replied – Well, what can I tell him, what can I do? He is 
the Marshal! – Capt. Ivan Murashko [25]

During the final hour before launch, the remaining tasks 
were scheduled in a serial fashion. The next task was not 
supposed to start until the previous task had been suc-
cessfully completed. However, glitches that took longer 
to fix than estimated and process steps that took longer to 
execute than scheduled were threatening to overwhelm 
an already tight launch schedule. Pressed for time, it was 
decided to push aside serial testing, thereby limiting the 
number of people at or on the launch stand to only those 
conducting that particular test or process step, to testing 
several components simultaneously, a decision that re-
sulted in approximately 200 workers crowded together in 
close proximity to the launch site. [26]

There was a combat squad…and nobody else was sup-
posed to be present at the launch site. But we were not 
launching a military rocket, but rather an “experimen-
tal” and therefore, people who designed and created it 
needed to be present at the launch table. You know, get-
ting a rocket ready for a launch – it is a test of its own, 
therefore, the people conducting the tests needed to see 
how the rocket was fueled during normal procedures and 
how different components worked. During these observa-
tions, additions, changes and improvements were docu-
mented along with potential flaws in design and function. 
The observer’s notes would be added to the military doc-
umentation for further evaluation… So these people were 
not just staring at the rocket, they were there to work – 
Sector Chief Vladimir Kukushkin [27]

Twenty minutes before launch, the combat squad was 
frantically trying to catch-up, but time was running away 
from them. Yangel was getting nervous and decided to 
have a cigarette. Maj. General Aleksandr G. Mrykin, 
Nedelin’s point man for missiles and space, convinced 
him to follow procedure and wait until he was safely 
inside a bunker 70 meters away from the rocket before 
lighting up. [28]

3. THE CATASTROPHE

On October 24, 1960, at Cosmodrome Baikonur, the R-16 
stood fully fueled on the launch table in preparation for 
lift off at 19:00. The missile never became airborne, as 
30 minutes before the planned launch, the second stage 
roared into life and within seconds, the fuel in the first 
stage exploded into flames. [29]

Several of the engineers and technicians on the launch 
platform implementing repairs and preparations when 
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the second stage ignited were probably killed immediate-
ly. Many who survived the initial explosion ran to escape 
the inferno, some by jumping or falling from the platform 
to the launch table – a concrete surface surrounded by a 
barbed wire fence – 6 meters below the R-16. Those who 
survived the plunge and made it to the fence tore their 
bodies trying to get past the barbs. Others tried to run for 
safety, their clothes and hair burning, but succumbed to 
the toxic fumes in minutes. [30]

There was nobody to rescue the survivors. Following di-
rectives in place at that time, the fire-fighting installation 
was located only 50 meters from the launch table and was 
one of the first damaged during the explosion. Further-
more, although many individuals were seriously injured 
and needed immediate medical attention, medics were 
not allowed to be pre-stationed at the launch site – again, 
per directives in place in late 1960. With the destruction 
of the on-site medical rescue and fire-suppression facil-
ity, the next closest assistance was 1000 km from the 
launch site. As it was, the first evacuations of the injured 
did not begin until almost three hours after the accident, 
when the fire had finally calmed. [31] Even as late as a 
minute after the explosion, there was no chance to rescue 
anyone within a 100-meter radius. [32]

Shortly before the catastrophe, during the systems evalu-
ation intended to determine the readiness of the electri-
cal systems, the sequence switch, a key element of the 
control system, was manually turned to a neutral position. 
However, while the operator turned the sequence switch 
to neutral, the switch momentarily moved through an op-
erational position and triggered the second stage engine 
start sequence. The last-minute evaluation testing had 
armed the second stage engine, the previous day’s aborted 
launch had left fuel at the engine and finally an unsafe 
sequence switch design was able to start an armed and 
fueled second stage engine while it sat on the launch pad, 
directly in line with a fully fueled first stage. Furthermore, 
all the failsafe systems that should have prevented a pre-
mature start of the second stage had been turned off to 
conduct the electrical system evaluation. Once the fuel 
and oxidizer merged inside the second stage engine, the 
blazing exhaust quickly burned through the first stage oxi-
dizer tank, followed shortly by the fuel tank erupting the 
entire fuel supply in a horrific explosion. Soon the rocket 
split apart, ejecting 130 tons of fuel in a fountain of flames 
and toxic gas. Aleskin recalls the sight of the explosion:

I didn’t know what happened. I just saw a bright flare 
and suddenly everything around me got bright, although 
it was after 7 pm in October, when it was getting dark 
around that time. I heard the roar of the engines and I im-
mediately realized that it was the rocket…I got scared…
Everything was so bright. – Lt. Col. Boris Aleskin [33]

Based on statements made by those who managed to 
survive the fire, it was discovered that at the time of the 
explosion, Yangel’s assistant, Lev Berlin, and Marshal 
Nedelin were only 15 meters away from the foot of the 
rocket. Chief Engineer Yangel and Lieutenant Colonel 
Boris Aleskin were 50 meters away, while senior tech-
nician Ivan Koval from Yuzhnoye had been inside the 
safety of the bunker. The location of others was impos-
sible to determine. Eyewitness accounts tell of a grue-
some and horrific scene, as fuel and oxidizer consumed 
the test area:

At the moment of the explosion I was about 30 meters 
from the base of the rocket. A thick stream of fire unex-
pectedly burst forth, covering everyone around. Part of 
the military contingent and testers instinctively tried to 
flee from the danger zone, people ran to the side of the 
other pad, toward the bunker...but on this route was a 
strip of new-laid tar, which immediately melted. Many 
got stuck in the hot sticky mass and became victims of 
the fire...The most terrible fate befell those located on the 
upper levels of the gantry: the people were wrapped in 
fire and burst into flame like candles blazing in mid-air. 
The temperature at the center of the fire was about 3,000 
degrees. Those who had run away tried while moving to 
tear off their burning clothing, their coats and overalls. 
Alas, many did not succeed in doing this. [34]

...automatic cameras had been triggered along with the 
engines, and they recorded the scene. The men on the 
scaffolding dashed about in the fire and smoke; many 
jumped off and vanished into the flames. One man mo-
mentarily escaped from the fire but got tangled up in the 
barbed wire surrounding the launch pad. The next mo-
ment he too was engulfed in flames. [35]

Above the pad erupted a column of fire. In a daze we 
watched the flames burst forth again and again until all 
was silent... (After the fires had been extinguished,) all 
the bodies were in unique poses, all were without clothes 
or hair. It was impossible to recognize anybody. Under 
the light of the moon they seemed the color of ivory. [36]

The same night, Yangel spoke to Khrushchev about the 
accident and the deaths of dozens of people. Khrushchev 
listened silently and at the end of the report asked only 
one question: “And how come you survived?” [37] Leav-
ing his office late that night, Yangel asked his colleagues 
to gather and announced that the government had ex-
pressed their distrust in him.

Of note is that immediately following the explosion of 
the R-16, Khrushchev made a call to Korolev asking 
for his opinion about Yangel’s fate. Korolev thought for 
some time before he replied that this kind of accident 
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could have happened to him just as well as to any other 
Chief Designer. Unfortunately, Korolev’s comment was 
prescient as exactly three years after the Nedelin tragedy, 
on October 24, 1963, eight people were killed at Site 70 
in another accident at Baikonur during a test of an R-9A 
ballistic missile designed by Korolev’s organization. [38]

4. THE AFTERMATH

On October 25, the day after the catastrophe, a govern-
ment investigation led by the Curator of the Space In-
dustry, Leonid Brezhnev, was launched to determine the 
cause of the catastrophe. [39] The Soviet government 
hoped a successful launch of the R-16 would provide a 
suitable response to the U.S. bombers that were stationed 
around the USSR border and provide a strong negoti-
ating card in their Cold War with the West. The unfor-
tunate launch failure caused their trump card to be lost 
before it could be played. The Soviets knew they could 
not publicly announce the failure of the R-16 test launch. 
Therefore, an objective of the investigation was to clas-
sify everything related to the launch as soon as possible. 
Under a Top Secret label, all the documents pertaining 
to the investigation, technical evaluations, and eyewit-
ness statements were sequestered in classified archives. 
Finally, Brezhnev announced the only official conclusion 
of the committee: “Do not punish those who were re-
sponsible for the failure, they were already punished by 
the explosion.” [40]

On October 28, 1960, major Russian newspapers pub-
lished an announcement from the Central Committee of 
the Communist Party of the Soviet Union and The Pre-
sidium of the Supreme Soviet of the USSR. The brief 
announcement stated: “The Presidium of the Supreme 
Soviet of the USSR and The Council of Ministers of the 
USSR, with the deepest regret, informs that on October 
24, 1960, Marshal Mitrofan Nedelin, Deputy Minister of 
Defense of the USSR, came to a tragic end as a result of 
[an] aviation catastrophe.” No further details were given 
about Nedelin’s death and not a mention was made of 
those who died with the Marshal. It was not until 1989 
that the world learned of the true circumstances of Mar-
shal Nedelin’s death and the total scale of the tragedy. 
“There are still many discrepancies in reports of the final 
human toll… ranging from a lower limit of ninety two to 
an upper limit of 165. By October 28, seventy-four peo-
ple had been identified as dead.” [41] 

The Central Committee mailed death notifications to the 
families of the dead. According to the notice, all of the 
test engineers, technicians, and service workers were 
killed in the same airplane accident that claimed the life 
of Marshal Nedelin. While many family members did 

not believe this official version, it was simply impossible 
to discover the truth. [42] The survivors from the test 
launch were examined at medical facilities, but in order 
to comply with the highly classified nature of the disaster, 
they were not allowed to talk about their injuries, and the 
doctors were not allowed to ask questions. Ivan Koval 
reported his experience, “I answered only one question 
– how much time did I spend wearing and breathing 
through a gas mask? … They were very surprised [by 
my answer] and made an entry into a medical log.” [43] 
Koval was prohibited from discussing anything about the 
accident, even with his family, until the catastrophe was 
declassified.

Thirty years after the accident, disturbing images cap-
tured by Baikonur’s staff cameraman, Valentin Anohin, 
of technicians running away from the fireball, clothing 
on fire, were released to the public for the first time. It 
was standard procedure to film every launch at Baikonur, 
and the launch of October 24 was no exception. Imme-
diately after the disaster, Anohin’s film was collected, 
and every image was carefully analyzed and reviewed by 
Brezhnev’s Investigation Team. The most terrifying im-
ages of smoking corpses and people burning alive were 
immediately edited, and the rest of the film remained 
classified and locked away in Soviet government ar-
chives for the next 30 years. [44]

The first partially successful launch of an R-16 was con-
ducted on February 2, 1961, one hundred days after the 
Nedelin explosion, but the missile impacted only 520 km 
from the launch site. The first fully successful launch was 
finally achieved 20 days later. Preliminary approval for 
military use came on October 20, 1961, and following a 
series of trials, full usage was approved on June 15, 1963. 
The R-16 remained in service until 1974 and 195 were 
still deployed in 1970. [45]

In 1994, all of the investigation committee’s documents 
related to the accident were declassified. Then in 1999, 
thirty-nine years after the disaster, a presidential decree 
of the Russian Federation awarded 99 launch participants 
the Order of Courage – 63 of them posthumously. Oberg 
[46] suggests that failing to share the knowledge and les-
sons learned from the Nedelin disaster perpetuated the 
tragedy as the failures were subsequently repeated with 
tragic consequences, “… such Soviet secrecy may have 
cost American lives, as they made mistakes which NASA, 
unwarned, later repeated [e.g., the Apollo-1 fire followed 
by six years a similar Soviet tragedy].” [47] Or as Cher-
tok [48] concluded, “Teaching a course called ‘large 
rocket-space systems’ to students at MFTI [Moscow In-
stitute of Physics and Technology] and MGTU [Moscow 
State Technical University], in the unit on ‘reliability and 
safety,’ I utilize the account of the events of October 1960 
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as a very instructive example. To one degree or another, 
the lessons of the past have remained relevant for almost 
half a century.” [49]

5. CONCLUSIONS

The USSR rushed development, testing, and initial 
launch of the R-16 to commemorate the anniversary of 
the Great October Revolution. Additionally, “a few days 
before [the scheduled launch], Khrushchev had made a 
speech to the United Nations about the might of the So-
viet armed forces, in which he claimed that rockets were 
being produced ‘like sausages from a machine.’” [50] 
The Nedelin Disaster is an extreme example of the need 
for systems safety engineering throughout the develop-
ment of high-energy products and also the need for test-
ing small-scale, prototypes before full-scale flight units. 

Several contributing factors exacerbated the proximate 
design defect in the launch sequence electronics [51]:

• Inadequate safety procedures that were ignored or 
dismissed

• Uncorroborated decisions to maintain schedule in 
spite of serious contemporary anomalies

• Approximately 150 personnel making repairs and 
uncoordinated, coincident testing in proximate vi-
cinity of a fully-fueled rocket 

• Cavalier treatment of hazardous chemicals
• Critical, out-of-line decisions were made without 

measured deliberation
• No validated contingency plans to deal with anom-

alies or an on-pad abort

Finally, the decision of the Soviet government to not ful-
ly investigate and disseminate lessons learned from this 
complex system failure within their own space program, 
let alone the world space community, potentially contrib-
uted to subsequent failures in the USSR and the USA. 
As former NASA Chief Engineer Dr. Michael Ryschke-
witsch proposed, one of the best ways to improve sys-
tems engineering in any organization is to study and 
understand as many failures as possible. [52] While sev-
eral of the technical problems and procedural issues that 
contributed to the tragedy have been solved in the five 
decades subsequent to the disaster, the nature of human 
psychology has not shared similar progress. The space 
industry has to use its intellect and communication skills 
to distribute knowledge and learn from other mistakes in 
the aviation and aerospace industries and likewise, to ac-
cept feedback from the experience of others.
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academia and agencies. An occasion for exchanging views and establish-
ing new professional bonds, towards the common goal of forging and a 
global space safety culture.

The online registration is open. You can access the online registration form at 

http://iaassconference2016.space-safety.org/registration/ 
or directly by clicking the red tab at the bottom of this page. Early Birds 
registration ends 14 March 2016.

TIMETABLE OF CONFERENCE EVENTS

30 December 2015 Deadline for abstracts submission

29 January 2016 Notification to authors

15 February 2016 Final program

22 April 2016 Deadline for paper submission

18-20 May 2016 Conference

August 2016 Publication of Proceedings
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http://iaassconference2016.space-safety.org/registration
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Safety Design for Space 
Systems
Elsevier 2009

Progress in space safety lies in the 
acceptance of safety design and 
engineering as an integral part of the 
design and implementation process 
for new space systems. Safety must 
be seen as the principle design 
driver of utmost importance from the 
outset of the design process, which 
is only achieved through a culture 
change that moves all stakeholders 
toward front-end loaded safety 
concepts. Superb quality information 
for engineers, programme 
managers, suppliers and aerospace 
technologists.

Safety Design for Space 
Systems, Chinese Edition
2011

Progress in space safety lies in the 
acceptance of safety design and 
engineering as an integral part of the 
design and implementation process 
for new space systems. Safety must 
be seen as the principle design 
driver of utmost importance from the 
outset of the design process, which 
is only achieved through a culture 
change that moves all stakeholders 
toward front-end loaded safety 
concepts. Superb quality information 
for engineers, programme 
managers, suppliers and aerospace 
technologists.

Space Safety Regulations 
and Standards
Elsevier 2011

Space Safety Regulations and 
Standards is the definitive book on 
regulatory initiatives involving space 
safety, new space safety standards, 
and safety related to new space 
technologies under development. 
More than 30 world experts come 
together in this book to share their 
detailed knowledge of regulatory and 
standard making processes in the 
area, combining otherwise disparate 
information into one essential 
reference and providing case studies 
to illustrate applications throughout 
space programs internationally.

Safety Design for Space 
Operations
Elsevier 2013

Safety Design for Space Operations 
provides the practical how-to 
guidance and knowledge base 
needed to facilitate safe and 
effective operations safety in line 
with current regulations. 
With information on space 
operations safety design currently 
disparate and difficult to find in one 
place, this unique reference brings 
together essential material on: 
safety design practices, 
advanced analysis methods, and 
implementation procedures.
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