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Generalizing the requirements for any launch system, whether based on
small class launch vehicles or on launch vehicles of heavier classes, that
can be considered a ‘responsive access’ launch system, then it is possible
to formulate the following requirements which should be met by this
system.

z

1. The system has to be capable of providing the launch of small satellites, if
only one satellite in a single launch, within a few days after a request.

z

2. The system has to provide the launch of a few satellites with a minimum
interval between their launches. This interval should not exceed the time of
the launch vehicle pre-launch preparation after a request. The systems in
which the launch vehicles are of classes heavier than the small class should
provide the capability of multi-satellite launches.

z

3. The cost of launch to be provided by the system should be at a minimum
level, with the provision of a specific launch cost lower than the
corresponding values which are being provided by current common launch
vehicles of the same class.
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The ‘Cosmos-3M’s’ launch site with two launch facilities, the Plesetsk spaceport

The ‘Cosmos-2’ small launch vehicle which was the first FSU launch system
which had real capabilities for a provision of a ‘quick response’ after a request
for a launch.

The ‘Cosmos-3M’ small launch vehicle (right) and the basic design
from which it was developed, the R-14 IRBM (left)
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The pedigree and versions of the ‘Cyclone’
launch vehicle:
1 - R-36 (SS-9) ICBM;
2 - Fractional Orbital Bombardment System
(FOBS), the first-in-the-world launch
vehicle that was especially designed to
the ‘quick response’ concept
3 - Cyclone-2’ two-staged launch vehicle
intended for injections of nuclear-powered
RORSAT (US-A) satellites;
4, 5 - ‘Cyclone-2’ for injections of
EORSAT (US-P/US-PM) satellites;
6 - ‘Cyclone-2’ for injections of ASAT (IS)
satellites;
7 - ‘Cyclone-3’ three-staged launch vehicle
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(left) The ‘Cyclone’s’ TUA with an installed launcher in a technical site.
The automatic joining aggregate (ASK) is well seen at the front plane.
(right) The ‘Cyclone’ launch pad
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External view of the ADU-600 stage
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The general configuration of the ‘Rockot’ launch vehicle’s early silo-based
version (right) and its payload accommodation zone (left)
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The design of the ‘Strela’ launch vehicle

The ‘Strela’ launch vehicle in its launch site before a test launch. The
open hardened lid of the launch silo is well seen on the left.
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The demonstration launch of the ‘Dnepr’ LV with the British UoSat-12 satellite
built by SSTL, 21.04.99. Launch arranged by CST
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The ‘Topol’ road-transportable ICBM.

The ‘Start’ (left) and ‘Start-1’ launch vehicles
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Nenoksa test range - Ground-based launch complex in Nenoksa (NSK-37) and, (top right) The ‘Shtil’ family of launch vehicles
converted from the SS-N-23 (RSM-54) SLBM, from left to right: ‘Shtil-1’, ‘Shtil-2.1’, ‘Shtil-2’, ‘Shtil-3’
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View of the ‘Zenit-2’ launch vehicle at a launch site
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Designs of the URM, ‘Angara-1.1’ and ‘Angara-1.2’(left to right)
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Scale model of the Makeev-designed ‘Polyot’ launcher with its container (left),
accommodation of the ‘Polyot’ launcher inside the AN-124 carrier airplane (right, top) and
main performance characteristics of the ‘Air Launch’ system
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A model of the ‘Ishim’ launch system’s MiG-31I carrier aircraft
with a suspended launch vehicle

The ‘Ishim’ space launch complex and
typical launch profile.
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Comparison of the investigated launch systems by
requirements, parameters and features which are concerned with the systems
probable use for the ‘responsive access’ concept realisation
Launch systems
(ranking position by every the item)

Requirement
or parameter, feature

Notes

‘Strela’

‘Start-1’

‘Ishim’

‘Falcon-1’

1. Capability to provide
an urgent launch on
response

Within no
more than
1 hour (1-2)

Within no
more than
1 hour (1-2)

Within no
more than
2-3 hours (3)

Within no
more than
3-5 hours (4)

-

2. Capability to provide
the launches from
customers’ territories

Absent (4)

Provides with
low
expenditures
(2)

Provides with
minimum
expenditures
(1)

Can provide
with certain
expenditures*
(3)

*In the case of fastlymounted launch facility use

Fixed,
defined by
the launch
silo location
(4)

Broad (2)

Most broad
(1)

Broad* (3)

*In the case of fastlymounted launch facility use

4. Capability to provide
urgently a next launch
(launches)

Low, within a
week* (4)

Very high,
within a few
of hours (1)

Sufficiently
high, within a
day (2-3)

Sufficiently
high, within a
day (2-3)

*Would be enhanced by a
use of a few of launch silos

5. Payload capability’s
correspondence to
optimum (most probable)
value

Oversized by
three times
(4)

Corresponds
(1-2)

Less by two
times* (3)

Corresponds
(1-2)

*Nevertheless, corresponds
to the waited mass of
certain number of satellites
to be launched

18,000* (3)

12,00016,000 (2)

10,00015,000** (1)

18,00020,000 (4)

*Calculated for the payload
mass of 500 kg

3. Range of realised orbit
inclinations

6. Specific launch price
(US$ per a kilogram)

**Supposed value
Total ranking position

3

1

2

4

-
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Conclusions
1.

A few launch systems intended for a realisation of the basic principals of the current ‘responsive access’
concept were developed and used in the former Soviet Union (FSU).

2.

The developed launch systems ‘Cyclone’, ‘Zenit’ and ‘Rockot’ could once realise the laid down principals
but cannot anymore due to either an oversized payload capability (the ‘Cyclone’ and ‘Zenit’), or the use of
another type of launch site and alteration of the technologies of pre launch preparation (the ‘Rockot’).

3.

Three current FSU launch systems, all of which are based on missile technologies, are able to provide
responsive access. These are the operational ‘Start-1’, the ‘Strela’ which has begun its flight testing and the
‘Ishim’, a project which is being developed by Russian companies on contract to Kazcosmos.

4.

The ‘Start-1’ and ‘Ishim’ could become serious competitors against foreign commercial launch systems that
either are already developed (for example, the U.S. ‘Falcon-1’), or would be developed to the ‘responsive
access’ concept.

5.

A certain share of the experience which was gained in the FSU in the field of liquid propellant launch
systems for ‘responsive access’ provision could be adopted by the foreign developers of the same type of
launch systems, for example, for an improvement of the ‘falcon-1’ launch system in order to enhance its
competitiveness.
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The IRDT device with the ‘Fregat’ upper stage: configuration during the injection leg (left), configuration at the
moment of entry into the Earth’s atmosphere, the inflatable shield in a semi-deployed position (right, top),
configuration before a landing (right, below)
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Four ‘Essaime’ French ELINT small satellites in an assembly workshop
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CST LAUNCH SERVICES-1
HISTORY OF CST LAUNCH ARRANGEMENTS
Completed
1995

August 31

Tsyklon (1 piggy-back)

Fasat Alpha

1998

July10

Zenit (2 piggy-back)

Fasat Bravo + TM sat

1999

April 21

Dnepr (1 dedicated)

Uo Sat 12 (first commercial use of SS-18)

2000

June 28

Cosmos (2 piggy-back payloads)

Tsinghua 1+Snap (first SSO flight of Cosmos)

2000

September 26

Dnepr (1 piggy-back payload)

Tiung Sat

2002

November 28

Cosmos (main in cluster)

Alsat – first of Disaster Monitoring Constellation

2003

September 27

Cosmos (3 in cluster)

NigeriaSat-1, BilSat-1 and UK-DMC (all DMC)

2004

June 29

Dnepr (main in cluster)

Demeter (CNES, first SSO flight of Dnepr)

2005

October 27

Cosmos (3 in cluster)

TopSat, ChinaSat(DMC), SSETI Express+cubes
Contracted

2006

December

Shtil 2.1

ZA002 (South Africa)

2007

2nd quarter

Dnepr (5 dedicated)

RapidEye

2008

First half

Proton ( piggy-back or share)

Gemini (direct to GEO)

2008

First half

Launcher unassigned

Cassiope (Canada)
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