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SOVIET CO-ORBITAL ANTI-SATELLITE SYSTEM: A SYNOPSIS

The Soviet Union experimented with a dedicated orbital anti-satellite system which achieved full operational status in 1979.
Programme development began in 1960 and there were eventually 20 intercept tests conducted in its history. At least two
engagements in the late 1960s were the first instances of actual active destruction of targets. Although the system was
decommissioned for a tew years beginning in 1983, the available evidence suggests that as late as 1993 this co-orbital

capability was still operational.

1. INTRODUCTION

Some of the most exotic technologies developed by the United
States and the Soviet Union were developed for so-called anti-
satellite (ASAT) programmes. For obvious reasons, during the
Cold War era, details of the Soviet programme were kept secret
trom the general public and there was little or no official word
from Soviet authorities on the existence of such a project. By
observing the behaviour of selected satellites in the Kosmos
series, Western analysts had been able to discover and establish
important aspects of the Soviet co-orbital ASAT programme
[1]. Recently a significant amount of information has been
published 1in Russia on this topic, thus adding an important
element to the literature on Cold War weapons systems. The
present article 1s an early attempt to collect some of the newly

published information and combine it with previous Western
analyses.

2. BACKGROUND

Early Soviet ASAT studies probably began around 1955-56,
around the same time as the first proposals were floated for a
dedicated military photo-reconnaissance satellite. By 1956,
work had begun at Chief Designer Sergey P. Korolev’s Special
Design Bureau No. 1 (OKB-1) on a modest observation space-
craft initially designated the OD-2 [2]. The ASAT studies were
presumably undertaken at the Ministry of Defence’s Scientific
Research Institute No. 4 (NII-4) at Bolshevo near Moscow, in
much the same way that early satellite proposals were studied
at the Institute in the late 1940s and early 1950s. Further
research to determine requirements was also most likely car-
ried out at the Special Scientific Research Institute (SNII) of
the Troops of Air Detence (PVO Strany) which was established
in 1959 for this specific purpose. Despite an increased interest
in ASAT projects in the late 1950s, no governmental action on
a dedicated programme appears to have been taken until 1960.

The first major catalyst for the early Soviet ASAT pro-
gramme appears to have come from concurrent U.S. plans to
deploy an operational ASAT system. Beginning with the Bold
Orion programme (or Program 7795) in 1959, the U.S. Air
Force, Navy, and Army explored several proposals, none of
which ultimately reached an operational stage [3]. In the 1959-
62 period, perhaps the most prominent of these was the
Satellite Inspector (SAINT). The SAINT project came about as
a result of original studies conducted in 1956 by the U.S. Air
Force’s Air Research and Development Command to combat

hostile satellites 1n Earth orbit [4]. After Sputnik, the project
was taken over by the Department of Defense’s Advanced
Research Projects Agency which awarded a $600,000 contract
to the Radio Corporation of Americaon 11 June, 1959 to assess
“satellite interception techniques” [5]. Even before this six-
month study was completed, the Air Force Ballistic Missile
Division put forward a development plan in August 1959 for a
satellite interceptor and inspector under the new programme
name SAINT. After an extensive series of discussions on the
1ssue, the project was formally approved by the Eisenhower
administration on 235 August, 1960. The vehicle was primarily
designed to be an inspection spacecraft for hostile satellites in
Earth orbit, although the Air Force hoped that later SAINT
models would be equipped with a “kill” capability. The latter
facet of the programme was subsequently dropped from the
project due to budgetary constraints, and the programme itself
was terminated on 3 December, 1962 due to a variety of
political, technical and monetary reasons [6].

The original award to RCA in June 1959 for an interceptor
spacecraft was the subject of a Department of Defense press

~ release, and 1t 1s quite likely that Soviet officials were fully

aware of the general aspects of SAINT [7]. Although SAINT
was essentially designed as an inspection satellite for photo-
graphing hostile spacecraft, Soviet authorities were apparently
unconvinced of the benign nature of the project, believing the
programme to be the first step 1n a war in space [8].

A second rationale for proceeding with a ASAT project, for
which the Soviets used the term ‘anti-space defence’ (PKOQO),
came from concerns from the Soviet leadership of allowing
U.S. reconnaissance satellite missions over the landmass of the
USSR. Soviet leader Nikita S. Khrushchev was reportedly
personally upset over the possibility of ‘spy’ flights over the
Soviet Union. Sometime in 1959-60, at Khrushchev’s request,
the problem had been assigned to a group of scientists and
engineers [9]. As reported back to Khrushchev, the problem
was essentially seen as a two-fold issue, the 1dentification of
lethal satellites 1n orbit, and their elimination. Questions of
international law were also clearly a concern for the Soviets,
since questions of ‘overtlight” were only coming to the fore at
the time among the two superpowers.

A very high-level meeting in early April 1960 in Crimea
finally paved the way for the first Soviet ASAT system. Among
those attending the session were Petr V. Dementyev (Chairman
of the State Committee for Aviation Technology), Boris Ye.
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Butoma (Chairman of the State Committee for Shipbuilding),
Admiral Sergey G. Gorshkov (Commander-in-Chief ot the
Soviet Navy), Chief Designer Viktor . Kuznetsov (Director of
the N1I-944 responsible for the development for high-precision
gyroscopes for missiles), Soviet leader Khrushchev, and his
son Sergey N. Khrushchev [10]. Also present was General
Designer Vladimir N. Chelomey, the head of the Special
Design Bureau No. 52 (OKB-52), a new entrant to the emerging
Soviet space programme. With Khrushchev’s son as a deputy
for navigation systems at his Design Bureau, Chelomey had
managed to overcome several years of obscurity before em-
barking on a number of ambitious projects in the late 1950s.
Among the many projects discussed at the meeting, several
focused on means to attack or capture foreign satellites in Earth
orbit. Chelomey informed Khrushchev he could bring an
offensive space-based orbital system to fruition as early as
1962-63. The General Designer, however, cautioned that, ™...to
knock down a satellite is significantly easier than recognising
whether it is a reconnaissance [vehicle] or not. It would be very
easy to camouflage a spy as a harmless research object” [11].
Discussions also addressed a medium-sized spaceplane for
capturing offensive objects in Earth orbit and bringing them
back to Earth.

The April 1960 meeting appears to have spurred the Soviets
to consider several options for military operations in space, and
it was only three months later in July 1960 that the Council of
Ministers and the Central Committee of the Commumnist Party
adopted a formal resolution for the development of an auto-
mated manoeuvring satellite for ASAT operations 1n Earth
orbit [12]. No doubt, the decision was partly a response to the
U-2 incident in May of 1960 which prompted U.S. officials to
rely exclusively on space-based assets for overhead reconnais-
sance. The Soviet ASAT project was designated ‘IS, standing
for the Russian acronym for ‘Satellite Destroyer’” (“Istrebitel
Sputnikov’) [13]. Believing SAINT to be an offensive system,
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the Soviets themselves responded with a vehicle capable of
specifically carrying out a “kill” in orbit. The matter of
inspection and identification of U.S. military satellites was
evidently left to two other means: a small-scale spaceplane
informally designated the ‘kosmoplan,” and ground-based
observations of U.S. satellites. A further clement of the July
1960 decree was approval to create an orbital launch vehicle
for the IS system, to be developed using a new ICBM desig-
nated the Universal Missile No. 200 (UR-200) [ 14]. In a move
dramatically emphasising his position in the new Soviet space
programme, Chelomey’s organisation was assigned as prime
contractor for both elements of the system, the IS and the UR-
200.

As proposed by Chelomey in the April 1960 meeting, the
first flights of the IS system were set for 1962-63. It appears that
the project encompassed at least three stages:

(1) an initial phase that would see the launch of individual
[S vehicles for basic technology testing;

(2) a second phase with flights of both interceptor and
target vehicles;

(3) and a final phase to bring the project to an operational state.
3. THE EARLY IS SPACECRAFT AND THE UR-200

Few details of the initial version of the IS satellite have been
released to date. A photograph of the vehicle published in 1992,
however, provides a good starting point [15]. The craft had a
core section shaped like a stubby cylindrical drum, on which
four large spherical propellant tanks were mounted. A cone-
like truss structure was fitted above the tanks, at the apex of
which were located two engines (figs. 1-2). At least four similar
engine nozzles are visible fixed between each of the spherical
tanks. What appears to have been a fifth tank was to have been

Fig. | These are three-view 1mages ot the
Polet spacecraft. Note the two engines at the
top, with four others located orthogonally
around the spherical tanks.

(Image by Dennis Newkirk)




Fig. 2 A 3-D view ot the Polet spacecraft. The later IS spacecratt was
almost identical except for the omission of the tank within the cone-
line structure at the top ot the 1mage.

(Image by Dennis Newkirk)

instalied within the apex structure. Due to the need to perform
several major manoeuvres, the propeliants in the tanks presum-
ably accounted for a significant part ot the total spacecraft
mass. Smaller attitude control thrusters werc located at the base
of the drum, in what appears to be groups of three. According
to published data, the vehicle had six main propulsion units,
cach with a thrust of 400 kilograms. designed by the OKB-2 of
Chiet Designer Aleksey M. Isayev [16]. The smaller atutude
control thrusters ranged n thrust from one kilogram to 16
kilograms and were developed by the OKB of Sergey K.
Tumanskiy. The IS vehicle also carried a specially developed
clectrical control system for orientation and stabilisation which
was ted commands automatically to pertorm the required
manocuvres and/or attitude control. This important aspect of
the design was developed by the Central Scientific Rescarch
Institute Kometa (TsNIT Kometa) led by Chiet DesignerAnatoly
[. Savin. No explosives were apparently carried on the initial
tlight versions. The total mass of each of the nitial IS 15 said
0 have been 2.4 tons [[7]. The thight envelope was to cover
altitudes between 150 and 2.000 kilometers.

Some data on the UR-200 (or 8K&1) missile has been
released. Intended to have a dual-role as an ICBM, the two-
stage booster had atotal length of 35 meters and a base diameter
of three meters [1&8]. Total launch mass was about 140 tons.
Engines for both stages were powered by storable hypergolic
propellants and designed at the OKB-154 of Chief Designer
Semen A. Kosberg, There has been much speculation that the
UR-200 1n fact comprised the two upper stages of the UR-500
(or 8K82) Proton booster. and this hypothesis has been scem-
ingly supported by assertions of the leading designers involved
In the development ot the two vehicles [19). The principal
diameter of the upper stages of the Proton (4.15 meters) would,
however. scem to suggest that they were of different design. On
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the other hand, 1t may be likely that elements of the propuision
systems used on the second and third stages of the UR-500 were
common with those ot the UR-200. It 1s well known that
Kosberg’s organisation designed and developed the second and
third stage engines of the Proton booster.

4. THE FLIGHTS OF POLET

The first thight version of the IS vehicle was prepared n a
relatively short period, and brought to launch readiness by the
end of 1963. By this time, the SAINT project had been
cancelled, negating one of the original reasons for procecding
with the IS programme. By this time. however, two newer U.S.
ASAT programmes. Program 505 and Program 437 were
ongoing, and these cttorts clearly provided the rationale the
Sovicts needed to continue their own eftorts.

The road to the launch of the first IS satellite was not
completely smooth. By the time the first satellite was ready. a
flight-ready UR-200 booster had not becn certified for an
operational launch. It was clcar by this time that Chelomey's
booster would be ready only tor tirst stage tirings by late 1963:
an orbital version would be available in 1964, Instead ot
delaying the overall IS programme. Chelomey agreed to launch
the mitial IS test vehicles on a stripped down R-7A [CBM.
much like the variants that had launched the ecarly Sputntk
satellites 1n the later 1950s {20]. The IS vehicle was to use its
own cngines to reach orbital velocity. Only the interceptor
vehicle was meant for testing at this stage, with a regime of
stmple orbital changes designed to test out the attitude control
and manocuvring systems.

The first two test vehicles ot the IS programme were
publicly designated "Polet” by the Soviet press, the Russian
word for ‘thight.” Naturally no indication was given at the time
of the military nature of the missions. Part ot the oniginal
launch announcement for the tirst launch 1s reproduced below:

...the guided manoeuvrable space venicle Polet I was launched
in the Soviet Union on November |, 1963, It is fitted special
equipment and a system of propulsive units ensuring its
stabtlisation and extensive manoecuvring 1in near-Earth space.
Scientific equipment. a radiotelemetry system, and a transmit-
ter operating on a frequency of 19.945 megacycles have been
installed 1n the space vehicle... .repeated extensive manoeu-
vring of a space vehicle under conditions of space flight has
been realised tor the first ttme. |21

On the first mission in November 1963, the Polet 1S space-
craft pertormed a large manoeuvre on the second day of Thght,
raising the apogee by about 850 Kilometers. In addition at least
750 tirings of the lateral thrusters were carried out during the
mission [21a]. The second IS satellite launched on 12 April,
1964 performed at least one major manoeuvre, which raised the
orbit by 10-20 kilometers accompanied by a small inclination
change. Both ftlights were tlown at roughly 58-60 degrees
inclination and appear to have been successtul.

5. EARLY PUBLIC STATEMENTS

Soviet officials were naturally very cryptic or evasive about
any ASAT plans i the 1960s, and no specific or general
information on the IS programme was revealed at the time.
Despite the blackout on the project, trom time-to-time there
were fairly informative public statements that indicated a
strong interest 1n such weaponry. In June 1960, just a month
following the shoot-down of the famous U-2 reconnaissance
aircraft, Soviet leader Khrushchev warned 1n a statement that
U.S. reconnaissance satellites could be destroyed in a similar
manner [22]. Note that this was around the time that the IS
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project was formally approved. Later in 1963, two months prior
to the launch of Polet-1, USSR Minister of Defence RodionYa.
Malinovskiy explicitly stated that the military had been as-
signed the goal of “combating an aggressor’s modern means of
nuclear attack and his attempt to reconnoitre our country from
air and space” [23]. The 1963 edition of the definitive Soviet
Military Strategy, released for publication in August added
that:

The rapid development of spacecraft and specifically of arti-
ficial Earth satellites, which can be launched for the most
diverse purposes, even as vehicles for nuclear weapons, has
put a new problem on the agenda, that of detence against space
devices—PKO. It 1s still too early to predict what line will be
taken in the solution of this problem, but surely as an offensive
weapon 1s created, a detensive one will be too. [24]

6. CHANGES IN THE PROGRAMME

The fall ot Soviet leader Khrushchev 1in October 1964 appears
to have had some effect on the course of the IS/UR-200
programme.. Without the traditional strong support from
Khrushchev, Chelomey was unable to sustain tunding for
several important space and missile-related programmes. A
few days prior to Khrushchev’s removal from power, in early
October 1964, the government had already decided to suspend
work on the UR-200 ICBM [25]. The missile had flown 1ts first
launch on 3 November, 1963 (ironically just two days after the
launch of Polet-1) [26]. Immediately atter the beginning of the
post-Khrushchev era, however, all work on the missile was
permanently terminated. The last ‘consolation’ launchings of
the booster took place 1n late October of 1964 [27].

The IS programme as a whole was, however, neither sus-
pended nor terminated. With the UR-200 gone, the Soviet
government quickly established a replacement launcher for the
IS satellites. On 24 August, 1965, a formal resolution was
adopted by the Council of Ministers and the Central Commuittee
to use the R-36 (or 8K67) ICBM as a basis for a launch vehicle
for the IS ASAT system [28]. Better known as the SS-9 Scarp
in the West, the two-stage R-36 would eventually become one
of the most potent and powertul ICBMs in the Soviet arsenal.
Built at the OKB-586 headed by Chiet Designer Mikhail K.
Yangel, the 1nitial version of the missile had flown its first
successtul test flight on 28 September, 1963 [29]. The Yangel
organisation made some minor adjustments and modifications
to this missile and prepared a draft plan for two related launch
vehicles, both of which were planned to be used for launching
some of the most high-security milttary payloads in the follow-
ing decade. Thas draft was 1ssued 1n March 1966 and described
two new launch vehicles, the Tsiklon-2A (or 11K67) and the
Tsiklon-2 (the 11K69) [30]. The Tsiklon-2A has not been
described 1n any detail 1in published sources, although i1t is
presumed that the vehicle was very similar to the Tsiklon-2,
which 1s still an operational space launch vehicle at the time of
writing. Details of the Tsiklon-2 are summarised in Table 1.

7. ORGANISATIONAL BACKDROP

The first two Polet/IS vehicles were designed and developed
under the direction of General Designer Chelomey. It appears
that following the leadership change in 1964, Chelomey lost
his lead position in the project, although the OKB-52 retained
the responsibility tor designing the IS bus. The most critical
elements of the ASAT system were clearly the development of
self-contained radars to acquire and discriminate targets and
advanced computers for co-ordinating the entire system. Thus,
control of the IS programme eventually gravitated to noted
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TABLE 1: Details of Tsiklon-2 Launch Vehicle
1st Stage

Engine 3XRD-251
Total Thrust 270.4 tons sea level

Propellant nitrogen tetroxide/UDMH
Length 18.9 meters
Diameter 3.0 meters

2nd Stage
Engine 1XRD-252
Thrust 9°7.5 tons vacuum
Propellant nitrogen tetroxide/UDMH
Length 10.9 meters
Diameter 3.0 meters

Total
Length 35.0-39.2 meters

LLaunch Mass 182 tons

Payload Mass 1.5 tons to 200 kilometer polar orbit
3.0 tons to LEO at 65 degrees

Sources: (1) Lt.-Col. S. Sergeyev, “Domestic Space Hardware: ‘Tsikion’”,
Aviatsiva i kosmonavtika, Nos. 3-4, March-April, 1994, pp. 38-41; (2) S.
Umanskiy, “Russian Space Launch Vehicles”, Zemlya i vselennaya, No. 2,
March-April, 1994, pp. 97-105.

engineering organisations in the radio and electronics 1ndus-
tries. In 1962, a group at the TsNII Kometa within the Ministry
of Electronics Industry headed by Chief Designer Savin had
become involved in the IS ASAT programme to design elec-
tronics, control, and radar systems [31]. Savin’s group had
contributed to the Polet programme, and sometime soon after
took over as the lead design organisation of the IS ASAI
project.

While the TsNII Kometa had overall control of design and
development, the client for the entire programme was one of
the services of the USSR armed forces, the National Air
Defence Forces (PVO Strany). The latter service had been
hitherto responsible for all surface-to-air-missile and anti-
missile defence elements of the military. In the initial years of
development, there was no real need to form a separate division
to manage ASAT programmes, but as the project neared its first
test flights 1n the late 1960s, the PVO Strany structure was
expanded to account for impending operational use of the
system. On 30 March, 1967, by decree of the Central Commuit-
tee of the Communist Party, a special ‘sub-service’ of the PVO
Strany was established to manage operational control over all
ASAT and anti-missile defence elements of the USSR armed
forces [32]. The division was called the Anti-Missile Defence
and Anti-Space Defence Forces of the PVO Strany, or the RKO.
Its first Commander-in-Chief was Maj.-Gen. Yuriy V. Votintsev,
a man who had been closely involved 1n early development of
Soviet nation-wide surface-to-air missile defensive systems.

8. SUPPORT SERVICES

In the early years of ASAT development, 1t was realised that
one of the biggest hurdles was the identification of enemy ot
objects. With the proliteration ot debris in Earth orbit begin-
ning 1n the mid-1960s, there was a greater need to conclusively
identily hostile systems. Since an inspection mission had been
abandoned early in the IS ASAT programme, engineers were
left with little or no means to identify enemy spacecratt. The
problem was compounded by an information blackout in




November 1961 on all U.S. high security military space
programmes [33]|. Partly mn need to support the IS ASAT
programme, and partly to build a reliable database on debris in
Earth orbit. in the summer of 1963, the idea for a space
monitoring system was formalised at the Special Scientific
Research Institute (SNII) of the PVO Strany [34]. Under a co-
ordinated plan with the Astronomy Council of the USSR
Academy of Sciences. optical observation posts from all across
the Soviet Union with favourable geophysical conditions were
incorporated 1nto the tracking system. Most of the sites had
primary duties as radar stations for the anti-missile defence
forces of the PVO Strany. The conceptual design for the
monitoring system was finished in 1965 and by 1966 computer
programmes for supporting the detection. tracking. and iden-
~tification of satellites and debris were created: this was facili-
tated by the establishment of the Main Catalogue of Space
Objects. The Dnestr missile carly warning radar in Kazakstan
became the first active element of the so-called System for
Monitoring Space (SKKP) in 1967 when it began operational
testing [35]. Within onc year, a total of cight of these radars
were co-ordinated into the SKKP; the radars were located in
Kazakstan and Siberia and formed a continuous window for
5.000 kilometers, tracking altitudes as high as 3.000 kilometers.

[n the carly 1960s, the OKB-586 had developed a small
passive spacecraft to assist in the calibration of anti-ballistic
missile radars. The first of these satellites was launched as
Kosmos-6 n June 1962 |36]. A later version, designated the
DS-P1-Yu was specifically developed by the Yangel organisa-
tion in support of SKKP operations. Launched from the special
Raduga launch complex, these small satellites were launchec
beginning in the mid-1960s for “adjusting the radars anc
confirming the characteristics specified for them™ [37]. The
system using the vehicles was officially declared operational in
May 1967 [38]. Operations of this system and the SKKP as a
whole were conducted from the Centre for Monitoring Space
(TsKKP) located near Moscow. Construction began in 1965
and the first SE51 computer was installed in 1968. Two years
later 1n 1970, the SKKP acquired limited operational capabil-
ity. The SKKP, including eight Dnestr radars, several DS-P1-
Yu satellites. and the main TsSKKP finally gained full opera-
ttonal capability 1in 1972 [39]. By that time, most of the tocus
was on U.S. military assets in space and tasks presumably
included posttive identification of satellites. their orbits, and
their Iitetimes. Almost all the developmental work on the
complete system was performed by scientists and engineers at
the SNII. with the help of Chief DesignerYuliy V. Polyak at the
NII Radiotechnology.

Actual control of the IS spacecraft was originally under-

taken from a brand new flight control centre near the region of

Noginsk built specifically for Chelomey's satellites [40]. The
centre was connected to a large communications network
spread all over the USSR, created by the N1-4 for maintaining
contact with all Soviet satellites. It appears that after 1964 all
ASAT operations were moved from the centre at Noginsk to a
control point of the Command-Measurement Complex (KIK)
near the city ot Pechora. According to one of the Chiefs of the
KIK, “The KIK Centre was subdivided into sections. each
being responsible for a particular satellite. Control of photo-
reconnaissance, electronic intelligence. navigation satellites.
meteorological satellites. and IS...[satellites] were all carried
out separately from each other™ [41].

9. THE IS SPACECRAFT

The tirstactual IS interceptor spacecratt was readied for launch
In 1967. Although the vehicle has not been described in detail.

The Soviet Co-orbital Anti-Satellite System: A Svnopsis

Fig. 3 The image clearly shows the base of the IS ASAT spacecratt
with the truss-type antenna shpaed like a skirt. The object in the
center of the skirt could be the explosive.

a recently shown TV programme broadcast in Moscow in-
cluded glimpses of the interceptor [42] (fig. 3). As one would
expect, the vehicle bears a striking resemblance to the early
Polet spacccraft, and clearly the same basic bus developed by
the OKB-52 was used for the later missions,

The vehicle was butlt around a central drum that presumably
housed all control and power systems. Like the Polet. the later
[S spacecraft had four large propellant tanks mounted on the
drum-shaped structure, which framed tfour of the main engines
directed orthogonally. A cone-like structure fixed on the tanks
reached an apex that housed two further engines. These two
engines were the primary units used for performing major
orbital changes, while the remaining lateral engines were
uttlised to adjust intercept errors at encounter time [42a). The
hrimary difference from Polet was the omission of the fifth tank
tixed inside the cone-like structure. Attitude control thrusters
appear to be mounted at several locations on the IS vehicle.
including the apex of the cone. Six to eight long antennac were
1xed to the spacecraft. The “rear” of the vehicle, at the base of
he drum, included a truss-type antenna shaped like a skirt that
housed what may have been an additional engine nozzle. In an
antmation of an attack profile of the IS spacecraft. it appears
that the this antenna may have housed the actual destructive
warhead of the vehicle [43]. In an unexplained scene. the
spacecratt 1s shown with a large cylindrical extension from
inside the metal skirt, which appears 10 be the origin of
cxplosive action against a target vehicle. The IS spacecraft also
carried two short side-mounted booms: a cylindrical append-
age was mounted at the end of each boom. It has been sugeested
that these small objects were in tact (two) warheads: there is no
cvidence however to support or refute this hypothesis [44]. Tt
Is much more likely that they were TV cameras or other optical
sensors. The mass of the vehicle is listed in a recently declas-
sified U.S. Department of Defense (DoD) document as about
2.5 tons, which compares well with Russian accounts of 2.4
ons [44b]. Of the total mass. approximately one ton was
propellant. In other Western sources, the vehicle was described
as bemng 4.5 to 6 meters in length and 1.5 meters in diameter
|45].

While the actual explosive on the IS spacecraft has not
been conclusively described. it is possible to extrapolate on
the nature of the payload. Initially, Soviet designers evi-
dently settled on a small thermonuclear payload which
would explode 1n the vicinity of the target [46]. Such a
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TABLE 2: Launches in the IS Programme

IS

PUBLIC IS
DESIGNATION

Polet-1

Polet-2

Kosmos-185
Kosmos-217
Kosmos-248
Kosmos-249
Kosmos-252
Kosmos-291

Kosmos-316
Kosmos-373
Kosmos-374
Kosmos-375

Kosmos-394
Kosmos-3Y7
Kosmos-400
Kosmos-404
Kosmos-459
Kosmos-462
Kosmos-521

Kosmos-803
Kosmos-804
Kosmos-814
Kosmos-839
Kosmos-843
Kosmos-880
Kosmos-886
Kosmos-909
Kosmos-910
Kosmos-918
Kosmos-959
Kosmos-961
Kosmos-967
Kosmos-970)
Kosmos-1009
Kosmos-1171
Kosmos-1174
Kosmos-1241
Kosmos-1243
Kosmos-1258
Kosmos-1375
Kosmos-1379

design was apparently based on research in the late 1950s
which prompted Soviet engineers to adopt nuclear explo-
sives for operational versions of the ‘first-generation’ V-
1000 anti-ballistic missile [{47]. To conclusively ascertain
the etfects of nuclear explosions on target ballistic missiles,
nearby satellites, and the space environment, a series of
three nuclear explosions were conducted 1n October and
November ot 1962. Dubbed Operation K, the devices were
launched on R-12 ballistic missiles and detonated at about
400 kilometers altitude [4&]. Although primarily conducted
1n support of anti-missile operations, the results were also
used to develop the IS warhead. In fact, Kosmos-11, launched
two days prior to the first test may have been in orbit to
monttor effects of radiation on itself.

The results of Operation K prompted engineers to search for
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LAUNCH
DESIGNATION

IS

IS

[S DU/IS GVM
[S-T/1-2M
[S-T/1-2M

IS DU

[S DU

IS DU/IS GVM
IS GVM

IS DU/IS GVM
IS-T/1-2M

IS DU

IS DU

IS DU
IS DU

IS DU

LAUNCH
DATE

Nov 1 1963
Apr 12 1964
Oct 27 1967
Apr 24 1968
Oct 19 1968
Oct 20 1968
Nov 1 1968
Aug 6 1969
Nov 1 1969
Dec 23 1969
Oct 20 1970
Oct 23 1970
Oct 30 1970
Dec 23 1970
Feb 9 1971

Feb 25 1971
Mar 18 1971
Apr 4 1971

Nov 29 1971
Dec 3 1971

Sep 29 1972
Dec 19 1975
Feb 12 1976
Feb 16 1976
Apr 13 1976
Jul 8 1976

Jul 21 1976

Dec 91976
Dec 27 1976
May 19 1977
May 23 1977
Jun 17 1977
Oct 21 1977
Oct 26 1977
Dec 13 1977
Dec 21 1977
May 19 1978
Apr 3 19380

Apr 18 1980
Jan 21 1981

Feb 2 1981

Mar 14 1981
Jun 6 1982

Jun 18 1982

LAUNCH
VEHICLE

11A5Y
11AS59
11K67
11K67
11K67
1 1K67
11K67
11K6Y
11K69
11K69
11K69
11TK6Y
11K69
11K65M
11K65M
1 1K69
| IK65M
11K69
11K65M
11K69
11K65M
11K65M
11K65M
11K69
11 K69
11K65M
[ TK69
11 K65M
11 K69
1 1K65M
11K6Y
11 K69
11K65M
11K69
1 TK65M
[ 1K69
11 K69
| 1K65M
11K69
11K65M
11K69
11TK6Y
11K65M
1TK69

DECAY

Nov 23 1966
Jun 8 1966
Jan 14 1969
Apr 26 1968
Feb 26 1980
exploded
exploded

Sep 8 1969
Aug 28 1970

exploded
exploded

In orbit
exploded

1n orbit

Apr 4 1971
Dec 27 1971

exploded

In orbit

Feb 16 1976
Apr 13 1976
exploded
Jul 21 1976
exploded
exploded

in orbit

May 23 1977
Jun 18 1977
Nov 30 1977
Oct 26 1977
in orbit
exploded
May 19 1978
1n orbit
exploded

in orbit

Feb 2 1981
exploded
Oct 21 1985
Jun 18 1982

COMMENTS

interceptor testbed
interceptor testbed

interceptor model

target

target

interceptor
interceptor

interceptor model
model, suborbital

interceptor model

Mar 8 1930 target
interceptor
interceptor
target, 1. failure

target

Interceptor

target

Interceptor

target

interceptor
target, 1. failure
target, 1. failure

target

interceptor

interceptor

target

interceptor

target

interceptor

target

Interceptor

interceptor

target

Interceptor

target

interceptor

interceptor

target

Interceptor

target

interceptor
Interceptor

target

Interceptor

device was first tested successtully on 4 March, 1961 when
V-1000 missile intercepted an R-12 ballistic mussile, detonat-
ing 1ts high-explosive warhead; the combined chemical and

other options. There were two major problems: the debilitating
effects of the nuclear explosion on other Soviet space assets;
and the lack ot conclusive data on the “negating aspects of such
an explosion” [49]. What was clearly needed was a more local
kill-mechanism. The design eventually chosen for the IS
vehicle appears to have been based upon the destructive device
tested on the V-1000 anti-ballistic missile 1n the early 1960s
during test interceptions. The latter explosive has been de-
scribed 1n detail, and consisted of 16,000 pellets with a carbide-
tungsten nucleus, a TNT filling, and a steel shell [50]. Suc

1 d

he

kinetic energy of the explosion was said to have “smashed the

missile into smithereens” [51]. One Russian report suggests




that such a device was in fact used on the early IS satellites [52].
There 1s a mention of a 360 kilogram fragmentation warhead
in a previously classified U.S. DoD report, and this is implicitly
confirmed in several other independent sources [53].

In the 1mitial phase of IS flights, test targets were flown
which were about the same size and mass as the IS spacecrafit
itself. It is probable that the design of the targets themselves
were based on the basic IS bus. On these early flights, the
targets displayed a capability to change orbits, actions which
were not repeated In later phases of the programme. The
designation ‘I-2M’ has been applied in a Russian source, the
‘M’ perhaps standing for the Russian word for ‘target’ [53a].

10. FLIGHTS IN 1967-1970:
MANOEUVRING TARGET§

In the three year period from October 1967 to October 1970, a
total of 11 launch attempts were conducted in the IS ASAT
programme. Individual flights in the programme have been
analysed 1n detail by Western analysts elsewhere, and only
some of the more salient points are discussed in the present
study [54]. The series was commenced by two solo flights in
1967 and 1968, evidently to test primary systems in orbital
flight. The first in the series, the IS GVM (Full Dimension-
Mass Model), was launched into orbit on 27 October, 1967 on
a Tsiklon-2A launch vehicle. The spacecraft was an interceptor
‘boilerplate’ variant not intended to perform an actual inter-
ception, and was designated Kosmos-185 upon reaching orbit
[55]. The vehicle was inserted into an initial low orbit after
which 1t was successfully boosted into a higher orbit of 888 X
522 kilometers (as announced by TASS) where it remained
until natural decay. The second craft was a target vehicle, the
IS-T, launched on 24 April, 1968 as Kesmos-217. Once again,
launched into an initial low orbit, the second spacecraft,
however, failed to manoeuvre itself into a planned higher orbit
of 520 X 396 kilometers [56]. Initial orbital inclination varied
from 64.1 degrees (for Kosmos-185) to 62.2 degrees (for
Kosmos-217).

These 1nitial solo launches were followed by missions
involving actual interception attempts. An IS-T (or I-2M)
target vehicle, Kosmos-248, was launched into orbit on 19
October, 1968. Having successfully manoeuvred into the an-
nounced orbit of 551 X 490 kilometers at 62.3 degrees, the
spacecraft served as a target for two operational IS DU (IS
Engine Unit) interceptors, Kosmos-249 and Kosmos-252. The
first interceptor, launched the day after the target, entered a low
orbit, quickly manoeuvring into a highly eccentric orbit with
perigee crossing that of the target’s apogee. Following a sharp
‘swoop-down’ from its higher orbit, Kosmos-249 made a close
pass-by of the Kosmos-248 target just after 0730 hours GMT on
20th October, only three-and-a-half hours following launch on
its second orbit {57]. The IS DU spacecraft manoeuvred a final
time at the time of rendezvous ending up in an orbit announced
by TASS as 2,177 X 514 kilometers. The interceptor was finally
commanded to explode its destructive charge as a test of the
system; 80 pieces were tracked by Western sensors. The close
pass-by was evidently too far to neutralise the target, and
possibly ground controllers delayed detonation of the intercep-
tor’s explosive until the vehicle was in a higher orbit. In early
November, the second interceptor, Kosmos-252, conducted an
identical series of manoeuvres, eventually exploding into more
than 120 tracked fragments in its 2,172 X 538 kilometer orbit
(as announced) at 61.9 degrees [58]. Retired Artillery Maj.-
Gen. Konstantin Patrin who was present at the control center
recalled recently that the “world’s first strike of a satellite-
target was achieved” during the mission with the neutralisation
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of the I-2M vehicle (Kosmos-248) [58a]. As soon as news was
received of the encounter, the entire control center apparently
erupted in celebration. Western analysts with access to open
information had previously believed that all interceptions in
the Soviet ASAT program were ‘passive,’ i.e. the explosions
occurred after the interception. It is now clear that up to and
including the tests in 1970, all the IS tests were ‘active’
attempts at target encounter [38b]. Soviet or Russian authori-
ties have not released any information on what criteria was
used to determine success or failure of an intercept. Western
analysts have used a standardised <1 kilometer distance as a
complete success. Based on this criteria, U.S. intelligence
sources later declared the Kosmos-248/249 mission a failure
and the Kosmos-248/252 mission a success [59]

There was a significant change in the IS programme in 1969:
the RKO abandoned further use of the Tsiklon-2A (or 11K67)
booster in favour of the very similar Tsiklon-2 (or 11K69)
booster [60]. Since the differences between the two launch
vehicles remain unknown, is not possible to speculate on why
such a decision was taken. It is, however, known that the very
last Tsiklon-2A launch was attempted in January 1969 and
ended with a failure; beginning in August 1969, all Tsiklon-
type payloads, with the exception of those for the Fractional
Orbit Bombardment System (FOBS) were moved to the Tsiklon-
2. Thus the decision to move the IS programme to the latter
booster may have simply been an operational decision unre-
lated to the ASAT programme. Additionally, it has been re-
ported that beginning in 1969, a lighter payload was introduced
for the interceptors [60b]. At least three test launches were
conducted in the programme in 1969, and all were related to the
switch 1n launch vehicles and the use of a lighter interceptor.

On 6 August, 1969, the RKO launched a ‘boiler-plate’ IS
G VM spacecraft into an orbit very similar to those of the earlier
targets. Designated Kosmos-291, it appears that there was no
interception planned for the vehicle, and the payload was in
fact a complete dummy payload. The fact that this was the first
IS5 mission on the Tsiklon-2 variant suggests that the flight may
have been mounted to test out the complete system with the
new booster [61]. A second test launch during the year came on
Ist November when another Tsiklon-2 was launched with a
boiler-plate IS GVM payload. Orbital velocity was not achieved,
and 1t appears that this attempt was meant to be suborbital
rather than a failed orbital launch. A final flight was carried out
in December 1969. The IS GVM spacecraft was launched on
23rd December as Kosmos-316 into an orbit with an inclination
of 49.5 degrees, very different from previous or later IS-type
missions. The inclination was in fact more similar to that used
on the numerous FOBS launches in the late 1960s [62]. The
reason for the strange orbital profile within the context of the
IS programme remains unexplained. Rumours that the vehicle
manoeuvred prior to reaching its 1,650 X 154 kilometer orbit
have not been confirmed [63]. It now appears that the space-
craft was testing an uprated variant of the IS propulsion system
[64]. Reports later surfaced that following decay, a large
number of fragments from the Kosmos-316 vehicle ended up
in Oklahoma, Kansas, and Texas. Some of the pieces recovered
were said to be up to a meter in dimension and weighed tens of
kilograms. As part of international agreements, the parts were
reportedly shipped to Washington for transfer to the USSR, but
officials from Moscow were unwilling to accept them as theirs.
There were also unconfirmed rumours at the time that “some
of the pieces more nearly resembled parts of a bomb casing than
a normal rocket structure” [65].

Flights in the initial series came to an end in late 1970 with
the accomplishment of an important milestone in the pro-
gramme as a whole. The IS-T target, designated Kosmos-373,
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was launched on 20 October, 1970 accomplishing almost the
exact same profile as the earlier target. Another ‘swoop-down’
profile was carried out by the IS DU interceptor, Kosmos-374,
although the actual interception came about 600 kilometers
lower than the previous tests in 1968 [66]. According to
Western unclassified reports, the spacecraft did not succeed 1n
making a pass at less than one kilometers range [67]. Like the
earlier test in 1968, a second flyby was conducted with the
Kosmos-373 target, which had remained in the same orbit,
waiting for the interceptor. On 30 October, 1970, a second IS
DU spacecraft, Kosmos-373, was launched into orbit, and once
again performed an almost 1dentical tlight profile as its pred-
ecessor. On this attempt, the interceptor vehicle passed less
than one kilometer by its target, achieving the second success
in the IS ASAT programme. According to a recent Russian
report, ‘“for the first time in the world the ASAT hit a launched
target vehicle based on a target designation of the TsKKP” [ 63].
Once again, contrary to previous Western analyses, the inter-
ceptor vehicle did in fact explode at the point of closest
approach to the target. At the moment of destruction, a special
receiver at the ASAT operations centre near Moscow registered
that the majority of radio transmitters on board the Kosmos-
373 target “ceased to operate”: ground controllers registered a
total “disabling” of the spacecraft [69].

11.  FLIGHTS IN 1970-1971: NEW TARGET MODEL

In all the previous tests, the target vehicle had a similar mass
as the interceptor, and had its own manoeuvring capability. In
late 1970, the RKO began to fly a new series of target vehicles,
which were much smaller and had a decreased mass. The new
spacecraft were 1.2 meters in diameter and 1.0 meter long and
had a mass of approximately 680 kilograms [69b]. The new
targets were launched on the Kosmos-3M (or 1 IK65M) booster
from a new site, the NIIP-53 or Mirnyy launch site, more
commonly known as Plesetsk in the West. Due to the change 1n
launch sites, the inclination used for the target was also
changed to roughly 635.8 degrees, 1.e. much higher and more
northerly than the prior spacecratt [70]. The attack profiles ot
the interceptor were also significantly expanded from the
modest plan followed 1n the early tests.

The first of the new, smaller, and passive targets was
launched on 23 December, 1970 from Mirnyy. Unfortunately
there was a first stage engine failure of the Kosmos-3M at
T+0.24 seconds, resulting 1n an explosion that presumably
destroyed the launch pad. The launch attempt, almost exactly
two months following the earlier test, suggests that design of
the new target vehicle had been conducted for some time,
perhaps originating as early as 1968.

A second target, Kosmos-394, launched 1n February 1971,
was the subject of an attempted interception by Kosmos-397
launched three days after the target’s launch. The IS DU
interceptor followed a similar pattern as previous tests: launch
into a low orbit, followed by a boost into a high and elliptical
orbit with perigee matching that of the target at the point of
interception, just two orbits after launch. Unofticial Russian
reports suggest that the encounter was not a success [71].
Unlike both the earlier tests in 1968 and 1970, there was no
second 1nterceptor launched to the small target.

Instead, a third target was launched in March 1971 as
Kosmos-400. Unlike any of the earlier target spacecraft,
Kosmos-400 was inserted into a roughly circular 1,016 X 995
kilometer orbit at 65.8 degrees (as announced by TASS), close
to the altitudes of Soviet and U.S. navigation satellites [72].
Furthermore, the flight profile of the interception was vastly
different. The IS DU interceptor was launched in early April as
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Kosmos-404 into a low and eccentric orbit. Instead of conduct-
ing a ‘swoop-down’ approach, the spacecraft manoeuvred 1nto
an orbit relatively similar to the target’s at 1,009 X 311
kilometers at 65.9 degrees (as announced). At the beginning of
its second orbit, Kosmos-404 was just under three minutes
ahead of its target, and by the end of the third orbit it was only
a minute behind. The complete approach took about three-and-
a-half hours to reach Kosmos-400 at an altitude of 1,005
kilometers. Since the orbital velocities were so similar for both
the interceptor and the target, it has been suggested by Western
analysts that the Kosmos-404 mission may have had an inspec-
tion role rather than an interception goal [73]. Russian reports
suggest that the flight was not successful. The IS DU spacecratt
subsequently made a final braking manoeuvre which allowed
it to re-enter and burn up over the Pacific. With the exception
of the active interception of Kosmos-375, this was apparently
the first time that an interceptor vehicle had not been boosted
into a higher orbit and exploded on command.

A final test of the IS ASAT system was conducted 1in 1971.
Kosmos-459 was launched by an 11K65M booster in late
November 1971 from Mirnyy. Unlike previous missions, the
target was inserted into a very low orbit ot 277 X 226 kilometers
at 65.8 degrees (as announced), perhaps simulating a photo-
reconnaissance satellite mission. The IS DU interceptor,
Kosmos-462 was launched into a highly eccentric orbit in early
December. The spacecraft conducted a standard ‘swoop-down’
profile, with interception at the perigee after two orbits. This
time the closest approach was at an altitude of only 232
kilometers, the lowest conducted so far, displaying the capabil-
ity to predict velocities and locations at such low altitudes
given the relatively high air drag. The interception took place
within direct line of sight from the Mirnyy launch site. Kosmos-
462 was exploded on command, and at least 25 fragments were
later tracked. The explosion was reportedly seen by observers
in Sweden as a flare lasting about 20 seconds [74]. It is not clear
if the explosion was in the vicinity of the target, although the
Soviets apparently considered the mission a success.

The current phase ended with the solitary launch ot Kosmos-
521 on 29 September, 1972 into an orbit announced by TASS
as 1,030 X 973 kilometers at an inclination of 65.8 degrees. No
interceptor launch was ever attempted against the target, and
although it has been confirmed that the mission was part of the
IS programme, it still remains unclear whether an interception
was planned and cancelled at the last minute. It was on 14
December, 1971 that the IS system was declared commissioned
for “temporary operations” with the RKO of the Soviet Air
Defence Forces [75]. It would be a further three years betfore
resumption of orbital testing.

12. BEHIND THE SCENES

Very little is known about the development of the IS pro-
gramme after its transfer to the TsNII Kometa. The latter’s
General Designer Savin and his deputy Konstantin A. Vlasko-
Vlasov themselves were responsible for designing the radar on
board the IS interceptor spacecraft. Early on in the programmme,
they developed an original concept for a radar Station tor
Determining Coordinates (SOK) of the target and interceptor
vehicles and for the Transmission of Commands (PK) for
orbital corrections. “Portable receiving posts” were also de-
signed and a special combat programme was loaded into the
computer system. RKO Commander-in-Chiet Votintsev goes
on to recall that:

Chelomey...determined the carrier-rocket from those already
operational and designed a satellite interceptor vehicle with a
homing head and fragmentation warhead, and also a special







