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e Recently, SpaceX launched an uncrewed test flight of its Starship cruise vessel from the
Super Heavy rocket. However, the vehicle exploded when the upper-stage Starship failed to
separate from the lower-stage Super Heavy.

e SpaceX is a private company founded in 2002 by Elon Musk.

What is the Starship Project?

e SpaceX'’s Starship spacecraft and Super Heavy rocket — collectively referred to as Starship
— represent a fully reusable transportation system designed to carry both crew and cargo to
Earth orbit, the Moon, Mars and beyond.

e Starship will be able to carry up to 150 metric tonnes fully reusable and 250 metric tonnes
expendable.

e Starship Super Heavy is powered by an array of Raptor engines, which are fueled by liquid
methane (CH4) and liquid oxygen (LOX).

e A total of 33 Raptor engines power the first-stage booster.
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e |t leverages tanker vehicles (essentially the Starship spacecraft minus the windows) to refill
the Starship spacecraft in low-Earth orbit.

e Development and manufacturing of Starship takes place at Starbase, one of the world’s first
commercial spaceports designed for orbital missions.

What are the other Major Projects of Space X?

Falcon 9:

e Falcon 9 is a reusable, two-stage rocket for the reliable and safe transport of people and
payloads into Earth orbit and beyond.

Falcon Heavy:

e SpaceX claims Falcon Heavy to be the most powerful rocket in the world by a factor of
two.

e |t is composed of three Falcon 9 nine-engine cores whose 27 Merlin engines together
generate more than 5 million pounds of thrust at liftoff.
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e Merlin engines use a rocket grade kerosene (RP-1) and liquid oxygen as rocket propellants
In a gas-generator power cycle.

Starlink and Starshield:

e Starlink provides high-speed, low-latency broadband internet across the globe.

e [ts high-speed, low-latency service is made possible via the world’s largest constellation of
highly advanced satellites operating in a low orbit around the Earth.

e Starshield leverages Starlink technology and launch capability to support national security
efforts.

e While Starlink is designed for consumer and commercial use, Starshield is designed for
government use.
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e Indian Space Research Organisation (ISRO) is developing a Next-Gen Launch Vehicle
(NGLV) to replace operational systems like the Polar Satellite Launch Vehicle (PSLV).

e Launch Vehicles are used to carry spacecraft to space. India has two operational launchers,
PSLV and Geosynchronous Satellite Launch Vehicle (GSLV).

What is NextGen Launch Vehicle?

About:
e In NGLV, ISRO is looking at a cost-efficient, three-stage to orbit, reusable heavy-lift
vehicle with a payload capability of ten tonnes to Geostationary Transfer Orbit (GTO).
e |ts robust design allows bulk manufacturing, modularity in systems, sub-systems and stages
and minimal turnaround time.

Features:

o |t will feature semi-cryogenic propulsion (refined kerosene as fuel with liquid oxygen
(LOX) as oxidiser) for the booster stages.
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Use:

e Potential uses will be in launching communication satellites, deep space missions, future
human spaceflight and cargo missions.

What are other Launch Vehicles Developed by ISRO?

e Satellite Launch Vehicle (SLV): The first rocket developed by ISRO was simply called
SLV, or Satellite Launch Vehicle.

o |t was followed by the Augmented Satellite Launch Vehicle or ASLV.
Augmented Satellite Launch Vehicle (ASLV):

e SLV and ASLYV both could carry small satellites, weighing up to 150 kg, to lower earth
orbits.
e ASLYV operated till the early 1990s before PSLV came on the scene.
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Polar Satellite Launch Vehicle (PSLV):

e PSLV’s first launch was in 1994, and it has been ISRO’s main rocket ever since. Today’s
PSLV, however, is vastly improved and several times more powerful than the ones used in
the 1990s.

e [t is the first Indian launch vehicle to be equipped with liquid stages.

e PSLV is the most reliable rocket used by ISRO to date, with 52 of its 54 flights being
successful.

e [t successfully launched two spacecraft — Chandrayaan-1 in 2008 and Mars Orbiter
Spacecraft in 2013 — that later travelled to Moon and Mars respectively.

Geosynchronous Satellite Launch Vehicle (GSLV):

e GSLV is a much more powerful rocket, meant to carry heavier satellites much deeper into
space. To date, GSLV rockets have carried out 18 missions, of which four ended in failure.
e [t can take 10,000 kg of satellites to lower the earth's orbits.
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e The indigenously developed Cryogenic Upper Stage (CUS), forms the third stage of GSLV
MK I1.

o MKk-I11I versions have made ISRO entirely self-sufficient in launching its satellites.

e Before this, it used to depend on the European Arianne launch vehicle to take its heavier
satellites into space.
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