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GLONASS
Architecture

Ground control segment

Orbital Constellation
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Orbital constellation: 24 sat (3 planes x 8 sats)

orbit: circular,
H=19 100 km,
| = 64.8°

Revolution time: 11h15m.

Orbit shift at equator plane: 120°
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GLONASS civil application

Navigation for
State
Special Services

Navigation
of tourist group

Navigation of

transport .
L Traffic .
(aviation, Geodynamics,
o management, Search and Geology .
maritime, Geodesy . Surveillance Earth quakes
. Fleet Rescue explorations S
inland waterways, prediction
. management
Rail ways

car navigation)
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Present Status of GLONASS

|
CocTtosiHue op6utanbHou rpynnupoBku NOHACC Seven satellite in use:
26.06.02 r.

nn. N N Kocmoc N Oarta Oarta Oarta CpOK KOMeHTapumn
N TOYKMU Ha HKY 3anycka BBOAAa B | BbiBOAA U3 | aKTUBHOro 1 plane - 4 SV Of 8
onbuTe CMCTEMV | CUCTEMbI | CVILECTB. 2 plane -0 SV of 8

Me cAubl

30.12.98 | 18.02.99 | 31.01.02 | 354 ha rexobenysmsanm. S Plane — 3 SV of 8

3 [ 789 [ 2381 Jo011201]0401020 ] 57 | |

w

nn.

6 01.12.01 | 04.01.02 .
7 784 2363 [ 30.12.98 [ 29.01.99 209 ST
8 786 2362 [ 30.12.98 [ 29.01.99 209 Guaranteed SV life-time is 36 m.

Mean actual SV life-time is 52.6 m.

Next launch (3 sats):

November 2002

13.10.00 [ 04.11.00
13.10.00 [ 05.01.01
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Federal Dedicated (Mission Oriented) Program
“Global Navigation System”

Approved by The Government of The Russian Federation
at August 20, 2001, Gov.Dec. No 587

Program budget: 23.6 BRu

Program Duration: 2002 — 2011
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Main Program Goals

V Following development and effective use of GLONASS applying
advanced SatNav technology to provide State social and
economy development and State security.

V¥ Save leading role in SatNav by guaranteed service provision for
Russian and international users.

Fully deployed advanced SatNav System successfully competitive
at the world navigation market
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Main Program Tasks

V Development and implementation of Space Segment and Ground
Control Infrastructure for GNSS

V¥V GLONASS constellation sustainment for the required level
V¥V GLONASS geodesy system improvement

V¥V International commitments of Russia fulfillment in the field of
satellite navigation, development of international cooperation,
participation in international projects

V Development and manufacture of competitive user equipment to be
implemented on Russian and international market

V Creation of new geodesy network structure implementing high
accurate geocentric reference coordinate system

V¥V Creation and development of scientific, technical and technological
basis for further SatNav development
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Program State Customers

¥ Russian Aviation and Space Agency (Rosaviacosmos)— Program
Coordinator

V¥ Ministry of Defense of Russian Federation (MoD)—- coordinator of
program issues for Russian Federation defense and security

V¥ Ministry of Industry, Science and Technology of Russian
Federation (MolST)

V¥ Ministry of Transport of Russian Federation (MoT)
V¥ Russian Agency of Control Systems (RACS)
V¥ Russian Federal Mapping Service (Roskartographia)
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tent of Federal Program «Global Navigation Syste

Subprogram 1.

Provision of GLONASS operation and development
State Customers: Rosaviacosmos, MoD

Subprogram 2.

Development, industry preparation and manufacture of user equipment for civil users
State Customer : RACS

Subprogram 3.

Implementation and Use of SatNav for Transport
State Customer : MoT

Subprogram 4.

Use of SatNav for geodetic provision of Russia
State Customer : Roskartographia

Subprogram 5.

SatNav Application for State Special Users
State Customer: MoD
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Subprogram 1.

Provision of GLONASS operation and development
State Customers: Rosaviacosmos, MoD

0 GLONASS System Development. GLONASS SV modernization
(GLONASS-M). New GLONASS SV development (GLONASS-K) with
advanced performance.

0 GLONASS ground segment modernization and development.

L System research and developments to provide GLONASS advanced
performances (GLONASS-NG)

[ Research and developments of GLONASS use for international
cooperation

0 GLONASS operation provision (serial product orders)
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lNon 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
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[ | | [ 1] [ [ [T [ 1]
Ka “rmoHacc” | | aka |l 2ka fl2Ka
{Bcero 7 KA) [ .
Brok 31
™ ™ Enox.az Brok 33
TMOHACC-M 1“A| Ak KA 3 KA
{Bcero 11 KA} , , !
Brnok34 Bnok 35 B.
I
“moHaccK" 2 l |
{Bcero 16 - 20 KA) I I I I
Bnok 36 | | Brnok38 Bnok39 Bnok40 Bnok 41 Briok 42
[ | | I I N T I [ T N (N A O I |
PH "Mpoton™ PH "Mporou-M™ l PH "Coio3-2"

PB 11C861

PB "Bpus-M™

PB “tperar™




Status and Development of GLONASS.

X

78
AP

\Y .-_'-‘ T

§¥/s§em Sgﬁeqification

First Flight Test Launch existing 2003 2005 2010-2011
Life-Time 3 years 7 years 10—12 years extended
Mass 1400 kg 1400 kg 750 kg TBD
SV Numberin a group launch:
- PROTON 3 3 6 6 (TBC)
- SOYUZ - - 2 2 (TBC)
Power capability 1000 W 1000 W 1000 W (TBC) TBD
User positioning accuracy 60 m 30 m 5-8 m (TBC) TBD
(vertical, real-time), 95% (20 — 30 cm with global

differential data)
Number of Civil Signals 1 2 (since G-M#1) 3 (TBC) 3 (TBC)
Number of Control Access 2 2 3 (TBC) TBD
Signals
On-board clock daily stability 51013 lel1013 101014 (TBC) TBD
Intersatellite Link - since G-M#3 yes yes
Additional functions - - Integrity signal (TBC) TBD

Differential corrections (TBC)
SAR (TBC)
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GLONASS General View

GLONASS-K
GLONASS-M

GLONASS




