Goliat the first Romanian satellite is approaching the launch dateless than 6 months since Romania will have its first space mission
At a recent press conference, Jean-Yves Le Gall the director of ArianeSpace, shared
with the public the plans of the company for 2011. Like for the last year we will have a
busy schedule with not less than 12 launches (double than for 2010).
As before the central point will be the veteran Ariane 5 rocket, but part of the new
managerial strategy, ArianeSpace will look also for the segment of medium and small
launchers meeting the demands of the worldwide customers. It is hoped that some
part of the operations will be transferred gradually to these niches and thus to be over
passed the record set last year when approximately 60% of the world GEO telecom
satellites have been launched by ArianeSpace. The perspectives are very good with
another 12 additional GEO transfer contracts being signed in 2010 (about 63% from
the international commercial market).
The technical procedures which make sure these flights are accomplished are also at
the highest standards (proved by the last 3 launches of 2010 separated by one month
each i.e. October, November and December) and the Ariane 5 rocket, because of the
proven reliability has became today the preferred of the commercial launches (since
December 2002 when the version ECA has been put into operation and when the
inaugural flight ended by loosing the 2 satellite transported onboard-Stentor and Hot
Bird 7- the rocket has an impressive record of 36 successful flights).
Ariane 5 has three constructive versions: GS, ES and ECA. The ECA version is the
only commercial rocket able to lift off a payload of up to 9.6 tons and 2 different
platforms (the satellites and the integration/protection equipment).
In 2009, Ariane 5 concluded 5 flights (5 in the ECA version and 1 as GS version) and
the launch of 14 satellites: Hot Bird 10/NSS-9/Spirale A/Spirale B in February 2009,
Herschel/Planck in May 2009, TerreStar-1 in July, JCSat 12 / Optus D3 in August,
Amazonas 2 / COMSATBw-1 on 1st of October, NSS-12 / Thor-6 on 29th of October
and finally Helios 2B on 18th of December- most of them reported in 2009 dedicated
SpaceAlliance’s articles.
In 2010 all the 6 performed flights of Ariane 5 were ECA: Astra 3B and ComsatBw 2 in
March, Arabsat 5A and COMS 1 in June, Nilesat 201 and RASCOM-QAF 1R in
August, Eutelsat W3B and BSat 3b in October, Intelsat 17 and Hylas 1 on 26th of
November and finally Hispasat 1E and Koreasat 6 on 29th of December.

2011 has debuted also in a good manner on 16th of February when an ATV module
has been sent into orbit having as destination the international space station ISS in a
historic flight with the indicative V200 on the tradition of the Ariane rockets.
Another 4 launches are contracted for the following years ensuring the Europe’s
access to ISS.
Coming back to the agenda of 2011 we have to remind that from the 12 programmed
launches (9 taking place form French Guyana and 3 from Kazahstan) 6 will be
operated by Ariane 5, 5 by Soyuz and 1 by Vega:
• 30 March - Yahsat 1A & Intelsat New Dawn - Ariane 5
• 11 May - ST 2 & GSAT-8(INSAT-4G) - Ariane 5
• May - Globalstar (6 sats) –Soyuz (Kazahstan)
• June-August - Astra 1N - Ariane 5
• June-August - BSAT-3c/JCSAT-110R - Ariane 5
• July -Globalstar (6 sats) –Soyuz (Kazahstan)
• 1 September - LARES & 9 Cubesats - Vega
• September -Globalstar (6 sats) –Soyuz (Kazahstan)
• End September - Galileo-IOV (2sats)- Soyuz
• October - Arabsat 5C - Ariane 5 ECA
• November - SES-2 - Ariane 5
• December - Atlantic Bird 7 - Ariane 5
• October-December - Pléiades-1 & ELISA (4 sats) & SSOT – Soyuz
For the future the perspectives are very good taking into account the signing in
February 2009 of a contract for the preparation of another 35 Ariane 5 units (with a
value of 4 billion euro) but also the predicted 18 Soyuz launches.
Despite the attempt of ArianeSpace to transfer this positive capital to its new
launchers, unfortunately the test agenda of Vega and Soyuz has proved to be
unsustainable because the construction/modernization operations of the Kourou
space base encountered constant delays and the initial date of termination is for long
time history.
The engineers have been forced to work on several fronts- preparing the Ariane 5
scheduled flights and performing at the same time supplementary efforts for bringing
Vega and Soyuz in the functional state. However things look coming slowly back to
the schedule.
Last news mention the Vega inaugural flight will take place on 1st of September, but
as we all know these dates are informal only and they can change any time in line
with the advancement of the technical plan.

We were speaking recently in a SpaceAlliance article about the document VERTA‘Vega Research and Technology Accompaniment Program’ the one which establishes
the mass production for the components of the new launcher- covering in the first
phase another 5 missions (on the sponsored launching list we can find ADM Aeolus,
Lisa Pathfinder, the Swarm constellation and IEV –‘Intermediate Experimental
Vehicle’). In this way the Vega project moves from the design and development phase
to the operation.
This huge operation called Vega involves directly 7 European countries (Italy, France,
Spain, Belgium, Holland, Swiss and Sweden) prime contractor being the Italian
company ELV SpA where the Italian Space Agency ASI holds 30% of the shares and
the rest is the property of Avio SpA.
The group will be represented by ArianeSpace who will offer on the commercial
market the rocket’s new launching services and it will take care of all the operational
aspects.
Vega intends to be positioned in the niche of the small launchers bellow the Ariane5
(the big class ArianeSpace launcher) and the newcomer –the modernized Soyuz
which will operate in the medium sector.
ArianeSpace did not have a launcher in this niche, but the estimations speak about at
least two Vega launches per year.
The rocket, with a weight of 137 tones, 30 m in length and a diameter of 3m, has four
stages: a P 80 engine using solid fuel for the first stage-with a 3040kN force of traction
and 107 s burning time, a Zefiro 23 engine powered by solid fuel for the second stagewith a force of 1200 kN and a burning time of 71 s, again a solid fuel engine type
Zefiro 9-with a force of 213 kN and a burning time of 117s and finally a fourth stage
powered by liquid fuel engine AVUM (Attitude and Vernier Upper Module) with a force
of 2.45 kN and a burning time of 315 s.
The launcher is able to put in a circular, 700km height orbit, a satellite weighting up to
1500 kg which is usually the characteristic of the scientific Earth observation satellites.
The Vega rocket will use the spaceport ELA-1 from French Guyana – the same place
used before by the Ariane 3 and Ariane 1 rockets. The hangar needed a complete
refurbishment starting from the buildings of the complex and continuing with the
auxiliary electrical, protection or control systems and last but not least the transport
mechanisms.

More, there will be a new mobile platform transporting the rocket, with a height of 50
m and a speed of 5m/minute, being able to cover the distance of 80 m which
separates the operational position and the parking place.
The launch campaign for a standard flight has been increased from the current 2-3
weeks to 42 days, just to ensure the proper preparation, taking into account that the
new rocket could serve in the future up to 4 flights per year.
Romania, which is at his first space adventure with the Goliat satellite, will have to wait
a bit more until the road to space will open. Delayed again, the Romanian team
coordinated by the Romanian Space Agency ROSA will have to see, like the other
participants, how the Vega agenda will continue and when the inaugural flight will
actually take place.
The Goliat project which aims to lift the first Romanian satellite in orbit, has been
started in 2005 by ROSA, having an initial budget of approximately 400.000 euro.
It is a nanosatellite based on the American Cubesat standard, cube-shaped 10x10x10
cm and weighting 1 kg. There are three scientific experiments onboard: SAMIS which
aims to measure the meteorites flux, Dose-N which should measure the cosmic
radiation dose on an Earth orbit and probably the most valuable, the acquisition of
images from a 3Mpixels and 21x28 m ground resolution camera installed on the
satellite.

The latest information speak about an elliptical orbit 350x750 km with an inclination of
71 degrees which would be a major change compared with the initial requirements of
the designing team – a circular polar orbit with 500 km altitude.
In more concrete terms it will mean the project will only cover the medium latitude
sites and will never reach the poles. Most of the scientific missions are launched in
polar orbits because they need to have a complete set of Earth data and this is the
only type of orbit which can ensure a full coverage (also for the poles).
The Romanian project and some other 8 satellites from the same category are given
the chance to fly in the inaugural launch of the European Vega rocket (most of these
satellites coming from emergent countries which, as Romania, have started their
national space programs and will soon join the European Space Agency):
-SwissCube (École Polytechnique Fédérale de Lausanne, Switzerland)
-Xatcobeo (University of Vigo and INTA, Spain)
-UNICubeSAT (University of Rome, Italy)
-Robusta (University of Montpellier 2, France)
-AtmoCube (University of Trieste, Italy)
-e-st@r (Politecnico di Torino, Italy)
-OUFTI-1 (University of Liège, Belgium)
-PW-Sat (Warsaw University of Technology, Poland)

These 9 Cubesats are attached to the main payload- LARES (Laser RElativity
Satellite) and the ALMASat (Alma Mater Satellite) a demonstrative mission developed
from 1993 by the Bologna University. As with the previous Italian missions Unisat 1
and 2, the mission is trying to develop a modular concept able to integrate a large
variety of scientific experiments at a very low cost.
Romania is involved in another 2 European space programs, two of the universities
from Bucharest- the Polytechnic University of Bucharest and University of Bucharest
being included on the research center list who will work for the development of the
ESMO and ESEO projects.
ESEO or European Student Earth Orbiter is the third satellite designed for the
Education Satellite Program of ESA- in fact a micro-satellite operated in a LEO orbit
and intends to capture Earth images, to measure the radiation level and to test new
technologies such as new star cameras, reaction wheels etc.
ESMO or the European Student Moon Orbiter will be the first educational satellite to
be sent to the Moon. With a technology inspired by the previous ESA’s Smart 1
mission it will be the fourth satellite from the Education Satellite Program. The main
contractor is the Surrey Technology Limited from UK and subcontractors spread
trough several universities from ESA member or cooperating states.
Romania is represented in this project by the Polytechnic University of Bucharestresponsible for ADCS and structure systems and by University of Bucharestresponsible for the development of the radiation monitoring experiment.

China launches the first satellite in 2011
China performed its first launch in this year on Saturday, 9th April – quite late, we
could say, after in 2010 reached a record in its space history with a number of 15
successful launches (previous record dated from 2008 with 11 launches). The launch
took place at the Xichang space base at 20:47 GMT when a Chang Zeng CZ-3A
rocket left the launching pad to place on the orbit a payload designed by the China
Academy of Launch Vehicle Technology.
CZ-3A is a three stages rocket, with a FY6 type engine in the first stage (with a
traction force of 2961.6 kN), a FY20 type (742 kN) and four FY21 type engines (11.8
kN) in the second stage and finally two type H-18 / YF-75 engines in cryogenic
technology (running on hydrogen and liquid oxygen) for the third stage (each one
developing a traction force of 78.5 kN). The capsule where the satellites are loaded
has a 3.35 m diameter and 8.89 m length. The rocket, which weights 241 tons,
reaches 52.5 m length and a diameter between 3 and 3.5 m, is capable of placing in
the space a payload which can weight up to 6 tons (if it’s a Low Earth Orbit) or up to
3.6 tons (if it’s a Geostationary Transfer Orbit). From its beginning of operation
(February 1994), the rocket had a 100% success rate with 20 successful launches by
now. For the statistics it must be known that this flight was the 138th successful flight
for China.
The new Beidou-I3 satellite is part of the Chinese program of global positioning
Beidou (translated: “Big Dipper”) renamed CNSS or Compass Navigation Satellite
System, the second Beidou generation, whose goal is to assure the country’s
independency towards the equivalent systems of the competition: the American GPS,
the European Galileo, the Russian Glonass and the Indian IRNSS (Indian Regional
Navigational Satellite System).
China’s interest towards the navigation and positioning with satellite’s help first
appeared in the late 60’s. Following the American GPS example, in the mid 80’s
China had been developing a regional navigation system called “Twin Star” which was
then tested in flight on two telecommunication platforms DFH-2A in 1989. The test
shown that the system’s precision was close to that of the American GPS and this fact
mobilized the Chinese Authorities to unblock new funds for research and developing.
The first Beidou generation included the Beidou 1A satellite (launched on October 30th
2000), Beidou 1B (launched on December 20th 2000), Beidou 1C (launched on 24th of
May 2003) and Beidou 1D (launched on February 2nd 2007).

After the third satellite’s launch, the system became operational in the early 2004,
when China became the third country in the world with its own satellite positioning
system. The reference system used was Beijing 1954, with the time set after Beijing.
The first two satellites were placed at the orbital position 80 degrees East,
respectively 140 degrees East. The third and fourth satellite built as a substitution
option were installed at 110.5 degrees East, respectively 58.7 degrees East (the last
one being retrieved after a major problem when after the launch, the solar panels
were unfolded only with great efforts from the ground operators).
In this configuration, Beidou 1 managed to cover the area between 70-140 degrees
East longitude and 5-55 degrees North latitude and had a precision of 100m using
only the two main satellites, accuracy which could rise up to 20 m when all the
satellites and the ground stations were used. A total of 150 users could have been
simultaneously served. The functioning principle involved the dual way transmission
technique, a somewhat complicated system: the ground terminals receive the signal
from one of the satellites, and then responds by sending a signal to both satellites.
This signal is then sent to the ground station which could determine the position of the
ground terminal by computing the period between the signals. By comparing this
position with a three dimensional database with the Chinese regions maps, the space
position could be determined. This position is then transmitted by the ground station
back to the satellite and this one transmits it in an encrypted form to the ground
terminal, whose operator receives the spatial coordinates. The users of this system
can also send encrypted text messages to the ground station.
It is noticeable that the system is overall primitive, having lots of drawbacks: a limited
number of users, the necessity of using a high-power (and therefore a large-sized)
antenna for broadcasting signals towards the satellite, and the risk raised by an active
involvement of a ground station. The second generation contains the following
platforms: Beidou2 M1 launched on 13 April 2007, Beidou I1 launched on 31 July
2010, Beidou G1 launched on 16 January 2010, Beidou G2 launched on 14 April
2009, Beidou G3 launched on 2 June 2010, Beidou G4 launched on 31 October 2010
and Beidou I2 launched on 17 December 2010.
The constellation will reach a number of 35 satellites until 2020, forming a unique
architecture which combines 5 geostationary satellites and 30 satellites orbiting Earth
on medium orbits, in 3 orbital plans. For example, the first MEO satellite (BD2 M1)
was placed on an elliptical orbit with its apogee at 21545 km, its perigee at 21519 km
and an inclination of 55.26 degrees. IGSO satellites (inclined geostationary orbit)
follow a 35652 x 35959 km x 55° orbit while simple geostationary satellites (G) have
zero orbital inclination.

Broadcasted signals will be sent in 4 frequency bands: 1195.14-1219.14Mhz,
1256.52-1280.52Mhz, 1559.05-1563.15Mhz and 1587.69-1591.79Mhz, some of them
overlapping GPS and Galileo bands. Because the legislation provided by ITU
(International Telecommunication Union) states that the first operator to use one band
has priority over that band, it will be interesting to see whether the Chinese will
manage to occupy the frequency bands before the European Galileo will do it. In
either case, more tests will be necessary to prove that the 3 parallel systems will not
interfere.
Beidou2 satellites are based on a DFH3 (Dong Fang Hong) platform, are 2 m x 1.72m
x 2 m, with a 18 m span of their solar panels and weight 2200 kg, 1100 of which are
fuel. The life-time of the satellites, initially estimated at around 5 years for commercial
satellites, was raised to 8 years for military ones. DFH3 is a platform derived from the
American GE Astro Space 5000 (especially the attitude control system) with more
technology provided by Daimler Benz Aerospace AG (for communication and solar
panel deployment mechanisms).
BD2 is triaxially stabilized with the help of a propulsion system using liquid fuel, having
a FY 25 central engine for orbital maneuvers and orientation towards the ground
base. The technology was initially imported by China from the German MBB company
with which a commercial partnership was established, and was afterwards enhanced
by the Chinese specialists.
The power system provides up to 1700 W of DC current. The platform is capable of
integrating instruments weighting up to 170 kg and using 900W.
In the first phase, the system's coverage will be limited to China and neighboring
countries, after which it will be extended for a global coverage.
Just like other navigation systems, Compass will have two components: a civil one
with a positioning precision of 10m, speed precision of 0.2m/s and time precision of 50
ns, and a much more precise military component.

Atlas 5 at a new launch
United States have launched Friday, April 15 at 4:24 UTC from the 3E complex of
Vandenberg space base in California, the 25th Atlas V rocket in history. The first Atlas
V launch took place on August 21st 2002 when HotBird 6 telecommunications satellite
has been passenger.
Originally scheduled for April 12, the launch had to be postponed due to technical
problems and, finally, took place Friday.
This time, the passenger was a new military satellite – USA 228 or NROL 34,
belonging to the American government’s agency NRO – National Reconnaissance
Office.
Last year, the NRO agency found under the jurisdiction of the Defense Department,
which will soon turn 50 years, had a budget of about 15 billion dollars, that is 19% of
the total budget of 80 billion that U.S. assign to information agencies from all over the
U.S.
NRO operates several programs: Keyhole satellites, Lacrosse satellites, DSP
(Defense Support Program) which will be replaced shortly by its successor – SBIRS
(Space Based Infrared System), SDS (Satellite Data System), DSCS (Defense
Satellite Communication System), Milstar or DMSP (Defense Meteorological Satellite
Program).
For their servicing, NRO uses rockets such as Minotaur 1, Delta 4 and Atlas 5.
Minotaur 1 is a 4-stages rocket and it has the ability to carry loads up to 550 kg in a
LEO. It was reconverted by the Orbital Sciences Corporation operator from the old
Minuteman 2 ballistic missiles that were operated by the U.S. Army between 1964 and
1987. The first stage of the rocket is powered by a M55E1 engine, the second one by
SR19AJ1, the third one by an Orion50XL engine and the last one by an Orion38
engine.
Orbital also owns another 3 launchers: Minotaur, series 2 and 3, which are 3-stages
rockets that are used for suborbital test flights and series 4, which has recently come
into operation for LEO orbits. The flight test for series 4 took place in November 2010.
Delta 4 is a two-stage rocket: first-stage is powered by a RS 68 engine and the
second stage is powered by a RL-10B2 engine, to which a system of 'boosters' with
variable configuration consisting of GEM-60 engines that use solid fuel are added,
being used for liftoff.

Atlas 5 and Delta 4 have been developed under the EELV program (Evolved
Expendable Launch Vehicles), in order to provide the U.S. Army with the launch
capability that was needed.
Coming back to the actual launch, it is good to mention that NROL-34 is the fourth
military satellite sent by the U.S. into orbit from the beginning of 2011.
On 20th of January, a heavy version of the Delta 4 rocket that was sent away from the
Vandenberg space base carried into orbit the NROL-49 observation satellite, which
has a mass of 15 tons and belongs to KH-11 Keyhole class.
On the 6th of February, a Minotaur 1 rocket left from the same Vandenberg base, and
placed on an SSO orbit the Rapid Pathfinder Program satellite, or NROL-66, a small
spy satellite.
On the 11th of March a launch at Cape Canaveral using a Delta 4 rocket medium
version, planted on a geostationary transfer orbit the NROL-27 satellite, part of the
SDS – ‘Satellite Data System’ which transmits the data collected from the NRO
satellites back to the ground stations even in conditions of not direct visibility.
There must also be remembered the 4 flights from last year of the Atlas 5 rocket- last
one on 20th of September 2010, when NROL-41 was launched, and used the 501
configuration, one of the lightest.
On the other hand, the Friday flight used a medium version 411 of the Atlas 5 rocket.
It uses the CCB system (common core booster), it is powered by a single RD-180
engine ( Russian origin ) in the first stage and has a single second stage Centaur-type
RL-10A4-2 engine. The 411 version of the CCB consisting from an engine with solid
fuel designed to serve the flight type from Friday.
Atlas 5 has 2 types of protection capsules for the satellites, depending on weight and
volume, related of course to the version of the rocket.
The first set ( which was used on the 501 flight from September ) is built by the Swiss
company RUAG, has a diameter of 5.4 m and 3 versions: a small one – 20.7 m
length, medium – 23.4 m length, and finally big – 26.5 m, this way being able to
support a large variety of platforms.
The second set has a diameter of 4 m, and also consists of 3 versions: LBF (Large
Payload Fairing)- 12.2 m length, EDF ( Extended Payload Fairing )- 13.1 m length and
XEPF ( Extra Extended Payload Fairing )- 14 m length.
Although, like every program of this kind, little information is made public, some
speculations can indirectly lead to an eventual classification of the NROL-34 satellite.

First of all, choosing the Vandenberg base, instead of Cape Canaveral indicates an
orbit with low inclination. Secondly the weight of the satellite is indicated by the
version of the rocket used for the Friday flight.
Considering all this indirect information some space analysts concluded that we are
facing a Trumpet class satellite placed on a high elliptical Molnyia type orbit. If the
anticipations are confirmed this will practically be the third satellite from the SBIRS
program, after NROL-22 (launched in June 2006) and NROL-28 (launched in March
2008).
On the other hand, based on some optical observations made during the launch, other
analysts identified 2 objects that resemble the NOSS class of satellites (Naval Ocean
Surveillance System). These could be NOSS-3 5A and NOSS-3 5B, the first 2 of this
new generation, the third of the NOSS system that monitories the radio transmissions
and the position of the military ships and airplanes. Weighting 3.2 tons each, these
satellites fly on a circular orbit (at 1100 km altitude) with an inclination of 63 degrees.
Therefore it remains to be seen, based on the information that will occur during the
next days, which is the identity of these satellites.
Next launch of this kind will take place most probably on 6th of May involving the
SBRIS-GEO 1 satellite and the same Atlas 5 rocket.

India launches the first satellite in 2011
Wednesday 20th of April 2011, at 4:42 UTC, the Satish Dhawan Space Center from
the Siriharikota region was the host of India’s first launch in 2011.
A PSLV (Polar Satellite Launch Vehicle) rocket was used for it – the 18th flight in the
history of this launcher, and the 17th success in row from its apparition in 1993.
PSLV or Polar Satellite Launch Vehicle is a 294 tons 4-stage rocket, which combines
liquid and solid fuel, and it is capable of launching a 3200kg payload on a low orbit
(LEO) or 1600kg on a sun-synchronous (SSO) orbit. It holds the record in matter of
simultaneously launches – with 10 satellites at the same time – since April 2008.
This time it carried 3 satellites: ResourceSat 2, X-Sat and YouthSat.
ResourceSat 2 – being the main load – will replace the old version, ResourceSat1
(launched on 17.10.2003) for the next 5 years. It is an Earth Observation Satellite –
18th satellite of ‘remote sensing’ type – with a weight of 1.2 tons, built on a IRS-1
platform, embedding many scientific experiments: LISS-III, LISS-IV, AWiFS, AIS –
which will help preventing natural disasters, monitoring the fields used in agriculture,
water resources, human settlements expansion and not least collecting the speed and
position of the commercial ships.
X-Sat is a microsatellite, with a weight of 105kg, built by CREST (Centre for Research
in Satellite Technologies) from Singapore, on a SI-100 platform to test Earth
observation techniques varying from visible to close-infrared view (with direct
applicability in tracking and preventing the spread of vegetation conflagration) but also
communication techniques with other satellites.
YouthSat is a microsatellite, used for educative purpose, weighting 92kg, built by
ISRO and M.V. Lomonosov University in Moscow, on a SSB-2 platform – with the goal
of creating a real project on which the students can effectively work and gain
experience.
Operating from a polar SSO (sun-synchronous) orbit 632km x 621km, 98.87 degrees
orbital inclination, YouthSat transports 3 scientific instruments: SolRad, RaBIT, LVHS.
SolRad(Solar Radiation) experiment developed by Russia, measures the particles
from X-gamma with energies varying 10 to 100 keV, gamma radiation with 0.02-5
MeV energy, electrons with 0.3-3 MeV energy and protons with 3-100 MeV energy.
ISRO developed RaBIT (Radio beacon for Ionospheric Tomography) - to study the
ionosphere and LVHS (Limb Viewing Hyper Spectral Imager) - to study the profile of
the high atmosphere of the Earth.
The next PSLV launch is programmed in June, when it will transport GSAT 12, the
newest communication platform of India. In 2011 2 more launches will happen – the
transportation to the orbit of the Megha-Tropiques and RISAT 1 satellites.

This launch success finally allows the Indian space agency ISRO to take a deep
breath after the failures in 2010, which were focused on the top launcher of the
aerospace industry from India – GSLV.
On the 15th of April 2010 India effectuated a test-flight to analyze the behavior of the
last piece of their GSLV Mark 2 Launchers program, test that it is said to have cost the
Indian Space Agency around 75 million dollars. Sadly this first flight was just another
failure, the rocket and the 2 satellites being lost during the launching process.
The end of 2010 wasn’t happy at all. On the 25th of December India tried to place a
new telecommunication satellite on a geostationary orbit, through the ISRO Space
Agency, and using the GSLV Mark 1 launcher. GSAT-5P was about to operate for
approximately 14 years, replacing the old INSAT-3E satellite (launched in February
2003) at the horizontal position of 55 degrees East.
The flight was extremely short and ended with losing both the rocket and the load.
India hoped to develop the GSLV series – a rocket that would reduce the
technological distance between world leaders USA and Russia, and that it would offer
India support for reaching the main directions of its ambitious space program (sending
astronauts in space, or even exploring the Moon with human crew)- through passing
from the current version GLSV-Mark1 to the new version GLSV-Mark2 (capable of
transporting 5 tons on a low LEO orbit) and later to GLSV-Mark3 ( with a capacity of
around 13 tons for a LEO orbit).
The present GSLV (Geosynchronous Satellite Launch Vehicle) Mark1 type is a rocket
with a mass of 402 tons, benefits from a 3 stage architecture which combines solid
and liquid fuel. It is in service since 2001 with 7 performed launches (6 in Mark1
configuration and 1 in Mark 2), 4 of which were successful.
Besides the 2 errors previously mentioned there are several older ones that took
place: one caused by manufacturing imperfections of a component (which lead to a
complete failure in 2007, when the Insat 4C satellite was lost) and a partial failure – in
September 2007 when the last stage didn't completely burn, leaving the replacing
satellite, Insat 4CR, in a lower orbit (from which it was later moved on the desired
geostationary orbit).
It has a carrying capacity of 5000 kg for LEO and 2200 kg for a geostationary transfer
orbit (GEO).
The successor in this series is the Mark 2 rocket which was initially scheduled to begin
testing with a first flight in 2009 and which awaits to come into service for commercial
flights some time in 2010-2011, but was delayed because of technical problems.

It is completely new generations which besides the fact that it will expand the current
possibilities of the GSLV will also make the launching costs drop to half of their
current value. In addition, if results will be satisfactory, the Mark 3 version (the ultimate
goal of the series) will provide the technical support for the human space-flight
program, which India will try to perfect, beginning with 2015, with the new rocket as
the base model for the flights. For consistency, it should be reminded that this
program began in 2007 with the fight of the so-called Space Recovery Capsule, a 550
kg capsule from which the future orbital vehicle will be derived, vehicle that will be
capable of carrying 2 astronauts on a LEO with the altitude of 400 km. The entire
program will have a cost of about 2.2 billion dollars.
But what is new about this GSLV version? India and Russia have an extended
partnership which should aid India into entering the group of nations capable of
sending humans into space. The agreement was signed in December 2008 at
Medvedev's visit to India, and continues the tradition of bilateral cooperation which
began in 1984 with the flight of the first Indian astronaut (aboard Salyut capsule).
Besides the logistics support which is predicted to derive from this agreement, another
training flight for an Indian astronaut will take place aboard a Soyuz mission, in 2013.
The collaboration goes even further: technical support for Indian rocket engines is
provided by the Russians, mainly for the third stage of the GSLV rocket.
This -KVD-1M type engine, provided until now by Russia from the Proton rockets, will
be replaced with an indigenous cryogenic engine (CS). The old Russian engine
functioned with liquid hydrogen and oxygen and was sold in the early '90s after the
URSS had split. 7 engines were sold to India, 6 of which have already been launched
(a spear one remains until the new Indian engine can be used). Later, due to
international regulations, India was forced to make the decision of building an
indigenous engine, without being able to buy Russian components anymore. Its
development in the laboratories thus took over 18 years.
The cryogenic engines are much more efficient than the conventional solutions, but,
on the other hand, imply complex design and assembly solutions due to the low
temperatures needed and to structural and thermal stress developed. Besides the
replacement of the third stage engine, small structural differences may appear at the
inferior stages as well.
In parallel with the development of Mark 2, efforts directed towards the Mark 3 version
(which should be operational in 2012) that should replace the 4 starting boosters with
2 bigger ones are made. Also, they will introduce a new liquid-fuel engine for the first
stage, a restartable engine for the second stage and will enhance the performances of
the Mark 2 cryogenic engine.

Ariane 5- a new successfull launch
On Friday, 21 April, the French Guyana's space base hosted the second ArianeSpace
launch of 2011 in which another Ariane 5 rocket was involved. The v201 flight, in an
ECA configuration, began at 21:37 GMT and lasted for about 35 minutes, targeting a
geostationary transfer orbit, with the perigee at 250 km, apogee at 35962 km and an
inclination of 6 degrees.
The flight was a postponed one – the initial date being set to 30 March (it was stopped
in the last second, due to the discovery of a malfunction in one of the systems).
This flight also marked a record for the Ariane 5 rocket: the heaviest payload carried
into space (10064 kg, 8965 of which is utile equipment and 1099 kg are represented
by integration equipment). This was possible due to a number of optimizations carried
on the ECA version for making it able to support orbital injection with such a heavy
payload.
The two satellites on board are named Yahsat Y1A and Intelsat New Dawn.
Yahsat Y1A was the first one to separate at T0+00:27:27, followed by New Dawn at
T0+00:35:03.
Yahsat Y1A, belonging to Al Yah Satellite Communications Co from Abu Dhabi, will
be placed at 52.5 degrees East, a position from which it will provide HDTV, broadband
internet and data transmission services to Europe, Middle East, Africa and Asia for 15
years. The satellite was built by Thales Alenia Space (the main contractor) on a
Eurostar E3000 platform, developed by EADS Astrium and includes Ku (25), C (14)
and Ka (1) transponders. Being equipped with 9 antennas and 2 solar panels which
can provide up to 11.6 kW it weights 5965 kg. This first satellite will be followed this
year by Yahsat Y1B which will be launched aboard a Proton rocket. The corporation
paid 1.66 billion dollars for it.
New Dawn will enter Intelsat's fleet, at 32.8 degrees east from which it will cover the
African territory – providing telephone, internet, media and data services. It was built
by Orbital Sciences Corporation according to a contract with a value of 250 million
dollars – a contract financed by Intelsat and Convergence Partners (a south-African
group) as part of a strategically agreement meant to facilitate the access of the African
countries to the latest technologies. Being built on a Star 2 platform, it will operate for
approximately 15 years in the Ku (24 transponders) and C (28 transponders) bands.
Ariane 5 has thus become the favorite rocket for commercial launches because of its
reliability. But the beginning of Ariane 5 wasn’t this good.

The maiden flight, in June 1996, was a total disaster after a notorious software error
(in which a 64 bit variable was converted to 16 bits), leaving the rocket with no base
control a short period after the launch. As a result, ESA lost all 4 satellites (which were
part of Cluster 1 mission) carried by that rocket.
Later, in December 2002, when the ECA version was brought into use, its maiden
flight resulted in the loss of the two satellites aboard – Stentor and Hot Bird 7. From
then on, though, the rocket has an impressive number of successful flights (29
launches of the ECA version and 43 of Ariane 5, in general).
Ariane 5 has 3 constructive versions: GS, ES and ECA. The ECA model is the only
commercial launcher capable of lifting 9.6 tons of payload, composed of two different
platforms (the satellites plus the integration and protection equipment). Having a
length of 50.5 m and a total mass (at lift-off) of 780 tons, the launcher uses 2 MPS
Europropulsion engines, using solid fuel with a nominal thrust force of 5060 kN (and
130 seconds of burning time), a primary Vulcain2 Snecma cryogenic stage with a
force of 1390 kN (540 seconds burning time) and a final ESC-A Astrium Space
Transportation cryogenic stage, powered by a HM-7B Snecma engine providing a
force of 67 kN and a burning time of 945 s.
In the top of the rocket a thermal protection structure developed by Oerlikon Space
and a SYLDA internal structure, framing the two satellites, are integrated.
In 2009, Ariane 5 accomplished 6 flights (5 in ECA version and one in GS version) in
which 14 satellites were launched: Hot Bird 10/NSS-9/Spirale A/Spirale B in February
2009, Herschel/Planck in May 2009, TerreStar-1 in July, JCSat 12 / Optus D3 in
August, Amazonas 2 / COMSATBw-1 on the 1st of October, NSS-12 / Thor-6 on 29
October and Helios 2B on 18 December. The majority of these missions were covered
in articles made by SpaceAlliance throughout 2009.
In 2010, all the 6 flights performed by Ariane5 were made in the ECA version: Astra
3B and ComsatBw 2 in March, Arabsat 5A and COMS 1 in June, Nilesat 201 and
RASCOM-QAF 1R in August, Eutelsat W3B and BSat 3b in October, Intelsat 17 and
Hylas 1 on 26 November and finally, Hispasat 1E and Koreasat 6 on 29 December.
2011 also began happily when on 16 February a new ATV module was lifted onto
orbit with the final destination being the ISS, in a historic flight which carried the
indicative v200 of the long Ariane5 tradition.
Going back to the 2011 launch calendar, it must be said that from the 12 flights
booked for ArianeSpace (9 of which are to be launched from the French Guyana and
3 from Kazakhstan), 6 will be carried on by Ariane 5, as it follows:

• 30 March - Yahsat 1A & Intelsat New Dawn - Ariane 5
• 11 May - ST 2 & GSAT-8(INSAT-4G) - Ariane 5
• June-August - Astra 1N - Ariane 5
• June-August - BSAT-3c/JCSAT-110R - Ariane 5
• October - Arabsat 5C - Ariane 5 ECA
• October - SES-2 - Ariane 5
• December - Atlantic Bird 7 - Ariane 5
The future perspectives are good, if we consider an agreement signed in February
2009 through which 35 new Ariane5 were ordered for production.
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NASA has celebrated 50 years from the its first human flight
NASA has celebrated on 5th of May 2011, 50 years since its first human spaceflight.
Half a century ago, during the apogee of the Cold War, and only 23 days after the
Soviet Union succeeded to launch the first human in space- the famous Yuri
Gagarin’s flight- the American agency was able to respond by launching the first
American astronaut outside the atmosphere.
On 5th of May 1961 Alan B. Shepard, at that time part of the Mercury team, has
executed a suborbital parabolic flight of about 15 minutes and reaching a maximum
altitude of 187 km. He was launched aboard his Freedom 7 capsule using a MercuryRedstone 3 rocket.
Despite being so short, the flight was an extremely important one for the engineers
which were able to test the human resistance to the extreme acceleration implied by
the launch, but also the functioning of the safety systems, could evaluate the control
systems, could receive and to monitor the telemetry and check the atmosphere
reentry maneuvers.
These things which sound like routine today were at that time absolute new and the
flights like this one helped establishing safe procedures which constitute the base of
the actual human spaceflight standards.
Shepard was born in 1923 and entered the US Navy Academy in 1944, becoming
fight pilot during the WW2.
In 1959 while performing as test pilot for the Navy, he was recruited as one of the
seven astronauts of the Mercury program.
After his famous flight in 1961 he was hold on ground by some medical problems but
he comes back in 1969 and 2 years later he is leading the Apollo 14 mission to the
Moon, becoming one of the privileged astronauts to land on the surface of our natural
satellite.
He was accompanied in this third Moon landing flight by Stuart A. Roosa and Edgar
D. Mitchell.
He retires in 1974 and dies in 1998 at the age of 74 years, leaving behind a
prestigious activity for the American agency – 216 hours and 57 minutes spent in
space (from which 9 hours and 17 minutes on the Moon).
NASA has created for this anniversary a personalized page with it is shown the story
of this historic flight.

New Russian military satellite sent on orbit
Russia has launched Wednesday 4th of May from the Plesetsk cosmodrome another
military satellite.
The launch took place at 17:41 GMT and lasted approximately 2 hours – a Soyuz 21a Fregat rocket placing at 19:59 a new Meridian class satellite into orbit.
Built by ISS Reshetnev from Moscow, the new satellite under the indicative 14L uses
a Uragan-M three axes stabilized platform (shared with the Glonass satellites) and will
operate from a Molnyia orbit with the perigee of 290 km, the apogee at 36460 km and
the orbital inclination of 62.8 degrees.
This type of orbit is intensively used by the Russian army because it facilitates the
communication over the Russian territory compared with the GEO satellites –the time
spent over the Federation being maximized in this way and the satellite having
visibility also above the polar regions traditionally inaccessible.
It will be used for improving the communication within the Russian army- between the
ground forces, the air forces and the naval ones (by collecting and transmitting data
from various sources as planes, ships or submarines).
This flight is the fourth of a Meridian satellite after the ones in December 2006, May
2009 and November 2010. The first satellite of the series had a short life being able to
operate only for 2.5 years (ceasing apparently after an impact with a debris), and the
second one has been a launch failure when the carrying rocket has left the satellite in
a lower orbit.
The third one has entered the Russian fleet and is by this time the only active one of
its kind.
The Meridian system is the successor of the Molnyia system which started in the ’60
and which had three active generations: Molnyia 1 (1964-2004), Molnyia 2 (19711977) and Molnyia 3 (1974-2005).
This has been the 19th launch of the year 2011, the 5th Soyuz launch and the 2nd
Soyuz 2 (after Glonass K1).
The next Soyuz launch –serving the ISS- will happen on 7th of June and the next
Soyuz 2-1a Fregat will be on 3rd of July with 6 commercial Globalstar satellites
onboard.

