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INDIA PLANS ITS
LARGEST SATELLITE

The Indian Space Research
Organisation (ISRO) has
successfully implemented the
INSAT program of
communications satellites. Today,
there are 10 INSAT satellites are in
service, making INSAT one of the
largest domestic communication
satellite systems.

However, the INSAT fleet is
now ageing. The last INSAT bird -
the INSAT-4CR was launched
almost 2 years ago. The 2 oldest
INSAT operational satellites are the INSAT-2E and
the INSAT-3B, both operating from the 83 degrees
East orbital slot. These satellites are now 10 and 9
years old, respectively, and the Indian Government
has released budgets to develop replacement
satellites for the 2E & 3B satellite. Infact the budget
sanctions were made by a cabinet committee headed
by the Prime minister, recently.

GSAT-10
On August 7, 2009, the Union Cabinet has

approved a communication satellite, GSAT 10. The
satellite will be designed and developed at a cost of
Rs 735 Crores, with a foreign exchange component
of Rs 634 Crores.

The satellite will have 12 high power Ku-band
transponders, 12 C-band and 12 Extended C band
India coverage transponders and a navigation
payload. It will also carry the second GPS aided Geo
Augmented Navigation (GAGAN) payload. The
GAGAN payload will be an in-orbit backup.

The communications capacity is urgently
required, and GSAT-10 will be ready for launch in
20 months, ie by March 2011.

By today's standards, GSAT-10 is of modest
size and capacity. The Spacecraft employs ISRO's
proven 1-3K structure used on the INSAT 4A and 4B
satellites. Its solar panels will generate around 6 KW
of DC power.

The GSAT-10 will be located at 83 degrees

Apnao ivaSaalatma saOTolaa[T kI
yaaojanaa banaayaI Baart nao
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vastut: halahI maoM p`QaanamaM~I kI AQyaxata vaalaI kOibanaoT saimait

Wara bajaT kao svaIkRit p`dana kI gayaI.

jaIsa OT–10
7 Agast 2009 kao koMd̀Iya kOibanaoT nao jaIsaOT–10 saMcaar saOTolaa[T

kao Anaumait p`dana kI.[sa saOTolaa[T ka iDjaa[na va ivakasa Kca- 735
kraoD, $pyao rKa gayaa ijasamaoM 634 kraoD, $pyao ivadoSaI maud`a GaTk
haogaa.

[samaoM 12 ]cca xamata vaalao koyaU baOMD T/aMsapaOMDr¸ 12 saI baOMD AaOr
12 e@saToMDoD saI baOMD [MiDyaa kvaroja T/aMsapaOMDr AaOr naOivagaoSana polaaoD
haogaa.yah dUsaro jaIpIesa eDoD ijayaao AâgamaoMToD naOvaIgaoSana ³jaIejaIeena´
po–laaoD kao BaI kOrI krogaa.[sa gagana po–laaoD maoM ek [naa-ibaT baOkAp
BaI haogaa.

saMcaar xamata kI A%yaiQak AavaSyakta hO AaOr jaIsaOT–10
Agalao 20 mahInao yaaina maaca- 2011 tk laa^nca ko ilae tOyaar haogaa.

Aaja ko maanakaoM ko mautaibak jaIsaOT–10 maamaUlaI Aakar va xamata
ka hO.[sa AMtirxa yaana maoM [-sarao̧  [nasaOT 4e va 4baI saOTolaa[T maoM safla
1-3K saMrcanaa ka [stomaala krogaI.[saka saaOr pOnala lagaBaga 6 iklaaovaâT
DIsaI pa^var pOda krogaa.

jaIsaOT–10 kao 83 iDga`I pUva- pr sqaaipt ikyaa jaayaogaa AaOr yah
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East, and will provide replacement capacity for the
ageing INSAT-2E & 3B currently operational at this
orbital slot.

GSAT-11
Unlike the GSAT-10 which is a routine

capacity replacement satellite, the G-11 will be a true
trail-blazer for ISRO. It will be ISRO's largest and
most ambitious project. A sense of this satellite's size
and capability can be gleaned from the fact that the
GSAT-11 will have more than twice the
communications transponder capacity than all the
existing INSATS put together.

GSAT-11 Will Have More Than
Double The Capacity Than All

INSATs Put Together

The ambitious GSAT-11 project actually
received its budgetary allocation 2 weeks before the
GSAT-10. The cabinet approved the GSAT-11
development budget on July 23, and the satellite will
be ready for launch in 30 months.

The GSAT-11 will be an advanced
communication satellite which will be a high
capacity multi-team Ku/Ka transponders. The giant
4.5 tonne satellite, GSAT-11, will carry capacity
equivalent to 40 transponders in the Ku-band and
Ka-band. All these transponders will be 3 to 6 times
more powerful than those on existing INSAT Ku
Band satellites.

The GSAT-11 will be ISRO's first Ka Band
commercial satellite. The Ka band beams will be
regional spot beams and not necessarily cover all of
India. As an example, there could be a spot beam for
the South Indian states only, and another covering
East India. "This would help us address growing
demand from users," said S. Satish, spokesman for
Indian Space Research Organisation, or ISRO, the
country's space agency.

The satellite will be launched by ISRO's own
launch vehicle which is currently under
development - the GSLV Mk3. This larger launcher
will be able to loft satellites of upto 4.5 tonnes weight,
into Geo transfer orbit. The launch site will be
Sriharikota, about 80 km north-east of Chennai.

The GSAT-11 will employ ISRO's completely

[sa Aa^ribaTla slaa^T pr maaOjaUda maoM saMcaailat puranao [nasaOT–2[- va 3baI ko

ilae badlanao kI xamata p`dana krogaa.

jaIsa OT–11

inayaimat xamata p`itsqaapna saOTolaa[T jaIsaOT–10 ko ivapirt

jaI–11¸ [-sarao ko ilae sahI idSaa maoM ]zayaa gayaa kdma hO.yah [-sarao kI

ivaSaalatma AaOr sabasao mah%vaakaMxaI p`aojao@T hO.[sa saOTolaa[T ko Aakar

va xamata ka AMdajaa [sa tqya sao hI lagaayaa jaa sakta hO ik jaIsaOT–11

maoM samast [nasaOT saOTolaa[TaoM kI maaOjaUda saMcaar T/aMsapaOMDr xamata ko maukabalao

daogaunao sao BaI AiQak xamata hO.

jaIsaOT–11 maoM samast [nasaOT saOTolaa[T

kI xamata ko maukabalao daogaunaa

sao AiQak xamata hO

mah%vaakaMxaI jaIsaOT–11 p`aojao@T kao Apnaa bajaTIya AabaMTna
vaastva maoM jaIsaOT–10 ko dao saPtah phlao p`aPt huAa.kObaInaoT nao 23
jaulaa[- kao jaIsaOT–11 ko ivakasa ko bajaT kao Anaumait p`dana kI AaOr yah
saOTolaa[T 30 mahInao maoM laa^nca ko ilae tOyaar hao jaayaogaa.

jaIsaOT–11 ek AaQauinak saMcaar saOTolaa[T haogaa ijasamaoM ]cca
xamata vaalao malTI–TIma koyaU/ka baOMD T/aMsapaOMDr haMogao.ivaSaalakaya 4.5 Tna
vaalao saOTolaa[T jaIsaOT–11 maoM koyaU baOMD va ka baOMD maoM 40 T/aMsapaOMDraoM ko
samaana xamata haogaI.yao saBaI T/aMsapaOMDr maaOjaUda [nasaOT koyaU baOMD saOTolaa[T
pr ]plabQa xamata ko maukabalao 3 sao 6 gaunaa AiQak Sai@tSaalaI haogaI.

jaIsaOT–11¸ [-sarao ka phlaa ‘ka baOMD’ vaaiNaijyak saOTolaa[T
haogaa.‘ka baOMD’ baIma¸ xaoi~ya spa^T baIma haogaI¸ ja$rI nahIM hO ik yah pUro
Baart kao kvar krogaI.]dahrNa ko ilae isaf- dixaNa BaartIya rajyaaoM ko
ilae spa^T baIma haogaI AaOr Anya pUvaI- Baart kao kvar krogaa.doSa kI
sposa ejaoMsaI BaartIya AMtirxa AnausaMQaana saMsqaana³[-saraó  ko p`va@ta
esa.satISa ko mautaibak ‘yah hmaoM [stomaalakta-AaoM kI baZ,tI maaMga kao pUra
krnao maoM madd dogaI.’

saOTolaa[T kao [-sarao kI Kud kI laa^nca vhoikla sao laa^nca ikyaa
jaayaogaa¸ ijasaka vat-maana maoM ivakasa ikyaa jaa rha hO.[saka naama hO
jaIesaelavaI emako 3.yah ivaSaalakaya laa^ncar 4.5 Tna vajana vaalao
saOTolaa[T kao ijayaao T/aMsafr kxaa maoM sqaaipt kr sakogaa.laa^nca sqala
EaIhirkaoTa haogaa jaao ik caonna[- ko lagaBaga 80 iklaaomaITr ]<ar–pUva- maoM
hO.

jaIsaOT–11 maoM [-sarao ko ibalkula nayao 1-4K basa ka [stomaala ikyaa
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new 1-4K Bus. This craft is configured with two sided
large solar array panels generating around 11 KW
of DC power. The craft structure is designed for a
lift-off mass of about 4,500 kgs with a dry mass of
2100 kg.

SMALLER GSAT-4 FIRST
In the run-up to GSAT-11, ISRO will launch of

other communications satellites in the GSAT series
over the next 2 years.

ISRO will test the Ka-band technology in its
forthcoming experimental satellite GSAT-4, to be
launched later this year.

"The two-tonne GSAT-4, slated for launch by
this year on board GSLV-Mark II, will have a
communication payload comprising multi-beam Ka-
band pipe and regenerative transponder and
navigation payload in C, L1 and L5 bands," Satish
said.

GSAT-4 will also carry a scientific payload,
Tauvex, consisting of three ultra violet (UV) band
telescopes developed by Tel Aviv University and
Israel space agency for surveying a large part of the
sky.

Propulsion with 4 stationary plasma thrusters,
Bus Management Unit (BMU), miniaturised
dynamically tuned gyros, 36 AH Lithium ion battery,
70 V bus for Ka-band and on board structural
dynamic vibration beam accelerometer are some of
the new technologies developed for GSAT-4.

"GSAT-4 spacecraft will have a power
generation capability of 2,500 watts and will be
positioned at 82 degrees east longitude in a geo-
stationary orbit," the official said.

HUGE UPGRADE IN SAT CAPACITY
India aims to increase its transponder capacity

to 500 during the 11th Plan, which ends in March
2012. The country plans to launch six satellites by
then, some to replace its ageing satellites in orbit.

Globally, there are more than 6,000
communication transponders in space. A 50%
growth of transponder capacity is projected for the
next 5 years. This is ofcourse in addition to the
replacement for end-of-life transponders. However,
the Indian sub-continent and the Asia Pacific region
will see huge growth, far above the global average.

The GSAT-11 will catapult ISRO and India, to
become a force to reckon with, in the global satellite

jaayaogaa.[sa yaana maoM dao pxaIya ivaSaala saaOr saarNaI pOnala lagao haoMgao̧  jaao ik
lagaBaga 11 iklaaovaa^T tk DIsaI pa^var pOda krogaa.yaana saMrcanaa kI
banaavaT 2100 iklaaoga`ama vajana ko saaqa lagaBaga 4500 iklaaoga`ama vajana
ko ilaFT Aa^f ko $p maoM kI gayaI hO.

phlao CaoTo jaIsaOT–4
jaIsaOT–11 tk phuMcanao ko Ëma maoM [-sarao Agalao dao vaYa- ko daOrana

jaIsaOT EaRMKlaa ko Anya saMcaar saOTolaa[TaoM kao laa^nca krogaa.

[sa vaYa- Aagao calakr laa^nca haonao vaalao Apnao AagaamaI p`yaaogaa%mak

saOTolaa[T jaIsaOT–4 maoM ‘ka baOMD’ tknaIkI ka prIxaNa ikyaa jaayaogaa.

EaI satISa nao batayaa ik ‘jaIesaelavaI–maak- II râkoT kI sahayata

sao [sa vaYa- laa^nca haonao vaalao dao Tna vajana vaalao jaIsaOT–4 maoM saMcaar po–laaoD

BaI haogaa ijasamaoM malTI baIma ka baOMD pa[p va punayaao-jaI T/aMsapaOMDr va saI¸

ela1 va ela5 baOMD maoM naOivagaoSana po–laaoD Saaimala haogaa.’

jaIsaOT–4¸ vaO&ainak po–laaoD BaI kOrI krogaa¸ ijanamaoM TayaUvao@sa¸

AakaSa ko ivaSaala ihssao ko savao- ko ilae [jarayalaI AMtirxa ejaoMsaI va

tolaAvaIva ivaSvaivaValaya Wara ivakisat tIna AlT/a vaa^yalaoT ³yaUvaI´ baOMD

TolaIskaop BaI Saaimala hO.

jaIsaOT–4 ko ilae nayaI ivakisat tknaIkI maoM sao kuC hO: 4

sToSanarI Plaajmaa qàsTsa- ko saaqa p̀aopulSana¸ basa maOnaojamaoMT yaUnaIT ³baIemayaÚ ¸

imainacara[jD Da^yanaaimaklaI T\yaUna gayara^sa¸ 36 eeca ilaiqayama Aayana

baOT/I¸ ka baOMD ko ilae 70 vaI basa AaOr Aa^na baaoD- saMrcanaa%mak gaitSaIla

kMpna baIma e@saolaraomaITr.

AiQakarI nao batayaa ik ‘jaI–saOT–4 AMtirxa yaana maoM 2500 vaa^T

kI pa^var ]%pnna krnao kI xamata haogaI AaOr yah ijayaaosToSanarI kxaa maoM

82 iDga`I pUva- doSaaMtr pr Avaisqat haogaI.’

saOTolaa[T xamata mao M BaarI sauQaar
maaca- 2012 maoM samaaPt haonao vaalao 11 vaIM yaaojanaa ko daOrana Baart

ka laxya T/aMsapaOMDr xamata kao baZ,akr 500 krnaa hO.]sa samaya tk doSa

Ch saOTolaa[T laa^nca krnao kI yaaojanaa banaa rha hO̧  ijanamaoM sao kuC kxaa maoM

]sako puranao saOTolaa[TaoM ka sqaana laogaa.

ivaSvastr pr AMtirxa maoM 6000 sao AiQak saMcaar T/aMsapaOMDr

]plabQa hOM.Agalao paMca vaYaao-M ko daOrana T/aMsapaOMDr xamata maoM 50 p`itSat

baZ,aotrI ka Anaumaana hO.yah Ait SaIGa` samaaPt haonao vaalao T/aMsapaOMDr ko

ilae p̀itsqaapna ko Aitir@t haogaa.halaaMik yahaM BaI BaartIya ]pmahaWIp

va eiSayaa p̀SaaMt xao~ maoM [sakI jabardst baZ,aotrI haogaI jaao ik ivaSvavyaapI

baZ,aotrI sao kafI AiQak haogaI.

jaIsaOT–11¸ Baart va [-sarao ka Sai@tSaalaI saOTolaa[T haogaa¸ jaao ik

LARGEST INDIAN SAT

99



SATELLITE & CABLE TV OCTOBER  2009

market. However, ISRO will have to overcome
significant challenges in not only satellite design
and execution, but also in developing a launch
vehicle cable of orbiting such a giant satellite. So
much depends on the GSAT-11 that failure is just
not an acceptable possibility.

ISRO SATELLITES

◆ INSAT-4CR launched on September 2, 2007
◆ INSAT-4B launched on March 12, 2007
◆ INSAT-4A launched on December 22, 2005
◆ INSAT-4C launch Failed
◆ EDUSAT launched on September 20, 2004
◆ INSAT-3E launched on September 28, 2003
◆ GSAT-2 launched on May 8, 2003
◆ INSAT-3A launched on April 10, 2003
◆ INSAT-3C launched on January 24, 2002
◆ INSAT-3B launched on March 22, 2000
◆ INSAT-2E launched on April 3,1999

INSAT-2E @ 83 degress East.
✥ 12 C band Transponders
✥ 5 Extended Ku band Transponders

INSAT-3B @ 83 degrees East
Launched Before INSAT-3A
✥ 12 Extended C band Transponders
✥ 3 Ku Band Transponders
✥ 1 S  Band Mobile Sat Service Transponder

Standard Frequency Bands
IEEE Standard 521-1984)

Band Frequency Wavelength
Designator (GHz) (centimeters)

L band 1 to 2 30.0 to 15.0
S band 2 to 4 15 to 7.5
C band 4 to 8 7.5 to 3.8
X band 8 to 12 3.8 to 2.5
Ku band 12 to 18 2.5 to 1.7
K band 18 to 27 1.7 to 1.1
Ka band 27 to 40 1.1 to 0.75
V band 40 to 75 0.75 to 0.40
W band 75 to 110 0.40 to 0.27

]sao ivaSva saOTolaa[T baajaar maoM bahut baD,I takt banaayaogaa.halaaMik [-sarao kao

na isaf- saOTolaa[T ko iDjaa[na va kayaa-nvayana saMbaMQaI ]llaoKnaIya caunaaOtI ka

saamanaa krnaa pD,ogaa bailk [sa trh ko ivaSaalakaya saOTolaa[T kaoo kxaa ko

laânca vhoikla kobala ko ivakasa maoM BaI.jaIsaOT–11 pr [tnaI AiQak inaBa-rta

hO ik [sakI Asaflata iksaI trh sao svaIkaya- saMBaavanaa nahIM hO.

[-sarao ko saOTolaa[T
◆ [nasaOT–4saIAar kao 2 isatMbar 2007 kao laa^nca ikyaa gayaa
◆ [nasaOT–4baI kao 12 maaca- 2007 kao laa^nca ikyaa gayaa
◆ [nasaOT–4e kao 22 idsaMbar 2005 kao laa^nca ikyaa gayaa
◆ [nasaOT–4saI ka laa^nca Asafla rha
◆ eDusaOT kao 20 isatMbar 2004 kao laa^nca ikyaa gayaa
◆ [nasaOT–3[- kao 28 isatMbar 2003 kao laa^nca ikyaa gayaa
◆ jaIsaOT–2 kao 8 ma[- 2003 kao laa^nca ikyaa gayaa
◆ [nasaOT–3e kao 10 ApÒla 2003 kao laa^nca ikyaa gayaa
◆ [nasaOT–3saI kao 24 janavarI 2002 kao laa^nca ikyaa gayaa
◆ [nasaOT–3baI kao 22 maaca- 2000 kao laa^nca ikyaa gayaa

◆ [nasaOT–2[- kao 3 ApÒla 1999 kao laa^nca ikyaa gayaa

[nasaOT–2[- @ 83 iDga`I pUva-
✥ 12 saI baOMD T/aMsapaOMDr
✥ 5 e@saToMDoD koyaU baOMD T/aMsapaOMDr

[nasaOT–3baI @ 83 iDga`I pUva-
[nasaOT–3e sao phlao laa^nca ikyaa gayaa
✥ 12 e@saToMDoD saI baOMD T/aMsapaOMDr
✥ 3 koyaU baOMD T/aMsapaOMDsa-
✥ 1 esa baOMD maaobaa[-la saOTolaa[T saiva-sa T/aMsapaOMDr

sTOMD-D ÍI@vaoMsaI baOMD\sa
Aa[-[-[-[- sTOMD-D 521–1984

baO MD ÍI@va o MsaI va obalao Mqa

inaid-YT (GHz) ³sao MTImaITsa-´

ela baOMD 1 sao 2 30.0 sao 15.0
esa baOMD 2 sa 4 15 sao 7.5
saI baOMD 4 sao 8 7.5 sao 3.8
e@sa baOMD 8 sao 12 3.8 sao 2.5
koyaU baOMD 12 sao 18 2.5 sao 1.7
ko baOMD 18 sao 27 1.7 sao 1.1
ka baOMD 27 sao 40 1.1 sao 0.75
vaI baOMD 40 sao 75 0.75 sao 0.40
DblaU baOMD 75 sao 110 0.40 sao 0.27
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