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THE INDIAN GSAT
SATELLITES

The India Space Research Organisation has
been developing and building all of India's satellites
for decades.

The INSAT Series of satellites have been the
mainstay of ISRO's communications satellites. The
INSAT-4 series was planned to have 7 satellites,
INSAT-4A through INSAT-4G with INSAT-4D as a
spare. The INSAT Series has been making way for
the new GSAT series of satellites, and today, all the
to-be-launched INSAT satellites also have a dual,
GSAT designation.

We bring you an overview of the GSAT satellite
series, which actually commenced more than 8 years
ago, in 2001.

GSAT-1

GSAT-1 was launched on April 18,
2001 on board a technology demonstrator
launch rocket GSLV-D1. The satellite had
amass of 1,530 kg. It was a scaled down
version of future geosynchronous
communications spacecraft. It had 2 S-
band and 3 C-band communications
transponders, similar to the Insat-2
satellites. It was to be located at 54
degrees East.

The rocket for the cryogenic,
hydrogen-oxygen upper stage had been
purchased from Russia but the design
had never flown in space before. The
stage cut off prematurely, leaving the satellite in
lower than designed orbit. An attempt was made to
reach a usable orbit using the station-keeping motor
of the GSAT satellite itself. After a series of burns,
GSat 1 ran out of propellant - 10 kg more fuel would
have been required to reach a stationary orbit.

Since it was drifting, its fully functional
transponders were deactivated on instructions of the
International Telecommunications Union.

GSAT-2

GSAT-2 was launched May 8, 2003 for
Experimental Rural Communications. The satellite
carried 4 C-band transponders, 2 Ku-band
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transponders and a Mobile Satellite
Service (MSS) payload operating in S-
band and C-band for forward link and
return link respectively.

A GSLV launch vehicle from
Sriharikota successfully orbited it and
was maneuvered to 48 degrees East
Longitude, in geostationary orbit.

GSAT-3/EDUSAT

EduSat was launched on 20
September 2004 from Sriharikota. A GSLV Launch
Vehicle lofted the 1,950 kg satellite. Edusat was
placed in geostationary orbit by firing, its on board
Liquid Apogee Motor (LAM). In geostationary orbit
the satellite is co-located with Kalpana-1 and Insat-
3C satellites at 74 deg East longitude.

Gsat-3 / Edusat was the first
Indian satellite built exclusively for the
educational sector. It was mainly
intended to meet the demand for an
interactive satellite based distance
education system for India.

Compared to earlier satellites in the
INSAT series, Edusat used several new
technologies. The spacecraft was built
around the [-2K standardised spacecraft
bus. It had a multiple spot beam antenna
with a 1.2 m reflector to direct Ku band spot beams, a
dual core bent heat pipe for thermal control, high
efficiency multi-junction solar cells and an improved
thruster configuration for optimised propellant use for
orbit and orientation maintenance. The satellite used
radiatively cooled Ku-band Travelling Wave Tube
Amplifiers and a dielectrically loaded C-band
demultiplexer for its communication payloads. Edusat
carried five Ku-band transponders providing spot
beams, one Ku-band transponder providing a national
beam and six Extended C-band transponders with a
national coverage beam. It was to join the INSAT system
that already provided more than 130 transponders in
C-band, Extended C-band and Ku-band for a variety of
telecommunication and television services.

GSAT-4 (HEALTHSAT)

GSAT-4 is envisaged as a technology
demonstrator for the ambitious GSAT-11 Ku & Ka
band satellite with a 220 transponder equivalent
capacity. Its communication payload consists of
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a multi-beam Ka-band bent pipe and regenerative
transponder and navigation payload in C-band,
L1 and L5 bands. GSAT-4 employs several new
technologies like bus management unit,
miniaturised dynamically tuned gyros, lithium-
ion battery, 70 Volt bus for Ka-band TWTAs and
electric propulsion. GSAT-4 also incorporates
technological experiments like on-board structural
dynamic experiment, thermal control coating
experiment and vibration beam accelerometer.
With a lift-off mass of about 2180 kg, the
spacecraft will generate 276 W of solar power.

It features a piggyback astronomical payload,
the Israeli TAUVEX -2 (Tel Aviv University Ultra
Violet Explorer). TAUVEX is mounted on a rotating
table on the east surface of GSAT 4 and consists of 3
Ultra-Violet band telescopes developed by Tel Aviv
University and Israel space agency, ELOP, for
surveying a large part of the sky in the 1400-3200 A
wavelength.

GSAT-5/INSAT-4D

The INSAT 4D is also designated as the GSAT-
5 satellite. It is a C-band and Ext C-band satellite
only, carrying 18 transponders. Of these, 12
transponders will operate in the Normal C-band with
wider coverage in uplink and downlink to cover Asia,
Africa and Eastern Europe/Zonal coverage.

6 transponders will operate in Ext C-band and
have India coverage. The option of incorporating L-
band is under consideration. The satellite is slated
for launch on board GSLV Mk.2 during the next 6
months.

GSAT-6/INSAT-4E

In December 2004 the government gave its
approval to undertake design, develop & launch
GSAT-6 / INSAT-4E, a multi-media mobile satellite
system, at a total estimated cost of Rs. 269 Crores
with a foreign exchange component of Rs. 102 Crores.
Indian Space Research Organisation (ISRO))
proposes to build a state-of-the-art National Satellite
System (GSAT-6) / INSAT-4E) that will offer a
Satellite Digital Multimedia Broadcasting (S-DMB)
service, via mobile phones and mobile video/audio
receivers for vehicles.

The satellite will also serve as a demonstrator
for future satellite based mobile communication
applications such as large unfurlable antenna in
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spacecraft, handheld ground terminals and network
management techniques.

GSAT 6/INSAT-4E will have five C x S
transponders each of 9 MHz bandwidth and five S x
C transponders each of 2.7 MHz bandwidth which
will together cover the entire country.

The GSAT-6 / INSAT-4E will be launched in
2010 by the GSLV with a lift-off capability of 2100
kg. The life of the satellite will be 12 years.

GSAT-7/ INSAT 4F

GSAT-7 / INSAT-4F is proposed as a multi-
band satellite carrying payloads in UHF, S-band, C-
band and Ku-band. It was planned to be launched
during 2009-10 by GSLV. However it appears that
this satellite has not yet received budgetary
allocation from the government.

GSAT-8/INSAT-4G

GSAT-8 / INSAT-4G is proposed as a Ku-band
satellite carrying 24 transponders similar to that of
INSAT-4A and INSAT-4B. It will also carry 2 BSS
transponders and a GAGAN (GPS Aided Geo
Augmented Navigation) payload (satellite
navigation for aviation). It will be positioned at 55
degrees East longitude. The satellite is expected to
be launched in the second half of 2010

GSAT-9
Not much is known about the plans and whether
they have been sanctioned for the GSAT-9 satellite.

GSAT-10

Last month, the government approved budgets
for the GSAT-10. It will have 12 high power Ku-band
transponders, 12 C-band and 12 Extended C band
India coverage transponders. Its overall design is
similar to the INSAT-4A & 4B satellites. It will
however implement and test ISRO's new [-2K bus to
be used in the much larger GSAT-11. The GSAT-10
will increase much needed transponder capacity and
provide a standby for the ageing INSAT-2E & 3B. It
will be co-located with these 2 satellites at 83 degrees
East.

GSAT-11

Unlike the GSAT-10 which is a routine
capacity replacement satellite, the G-11 will be
ISRO's largest and most ambitious project. It will be
ISRO's first Ka Band satellite, and will carry only
high power Ku & Ka Band transponders.
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It will be ready for launch in 30 months.

SUMMARY

Clearly, the GSAT satellite series have been
well thought out and provide ISRO with a structured
technology development path. The exercise has
begun in April 2001. Several of the GSAT satellites -
GSAT-4 and later have been delayed. However, now
with the budgetary sanctions and a firm time frame
for the GSAT-10 and GSAT-11, the Indian Space
program is poised for a quantum leap.

T2 30 HEH ¥ =g @ o1 qar 20 |

foreapet

3N T S @l FTad SrEel [ 9 Ye™ &Hidl € |39
R Fl JEAT A 2001 ¥ 55 o7 | STi-H2 Hea=e § 4
FE-Ae-4 AN AE § w241 7 fowa o g5 |2t 3@
ATk AHZ-10 AN AH2-11 & [T Uk T F97 T AF
T2 %l Tt e T & ol e el drdeed U wal
WA & o a1 % |

THE GSAT SERIES
GSAT-1 (I-2K Bus)
GSAT-2 (I-2K Bus)
GSAT-3 EduSat (I-2K Bus)
GSAT-4 HealthSat (I-2K Bus)
GSAT-5 INSAT-4D (I-2K Bus)
GSAT-6 INSAT-4E (I-2K Bus)
GSAT-7 INSAT 4F (I-2K Bus) Approval Pending
GSAT-8 INSAT-4G (I-3K Bus)
GSAT-9 (I-2K Bus)
GSAT-10 (I-4K Bus)
GSAT-11 (I-4K Bus)

A&e goen
sfrétz-1 (-2 =@)
sfifte-2 (-2 =@)
sfréz-3 Tgde (-2 =@)
sfrée-4 sFudie (-2 =@)
sfifie-5 gTae-487 (-2k =)
fifz-6 gTde-sg (-2 =@)

Hidte-7 gTRI-4TH (-2 ==) st wfera
sfifie-8 g e-45f (-3k =)
sfiftz-9 (-2 =@)
sfiitz-10 (-4K =)
sfrite-11 (-4K =)




