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QRs OF VSAT SATELLITE HUBs AND TERMINALS

Ser Parameters Specifications/Features
No '
1 {Man Portable The portable satellite Terminal should be a solution of maximum two boxes,

Sateliite Terminals |including accessories. Whether a single or twin box solution is offered, a box
should have approx 35 Kg weight (or better) and be fitted with padded
strapping and harness to make it man portable. It should facilitate quick auto
alignment and deployment. Suitable batteries are to be provided. The systems
should have provision for connecting to AC power source. It shouid have
rugged and light weight collapsible antenna. It should be able to provide upto
512 Kbps data rates and support upto 2 Mbps traffic when required. it shouid
be interoperable with Hub and other satellite network site which is based on
MFTDMA TDM/DVB 52 or latest technology Technlcal specifications are as
follows.

2 INetwork Topology |Star

3 _|Frequency Band  |KU Band including Extended KU Band
4 |Modem/Router Satellite Modem(1+1) i.e Single unit solution for both Modem and Router (JDU) | .

3 Outbound Carrier |Signal Format : DVB-82 or latest

(Receive) Carrier Bit Rates : 2 Mbps upte 8 Mbps or better range
: Modulation : QPSK, 8PSK, 16APSK or better
FEC Coding : Turbo or latest

FEC rates . As per industry standards

Receive IF freq: : 950-1750 Mhz or better range

6 |[Inbound Carrier |Access Scheme : MFTDMA or latest

{Transmit) Carrier Bit Rates ;| 256 Kbps upto 2 Mbps or better range
Modulation : BPSK, QPSK, 8PSK, or better

FEC Coding : Turbo or |atest

FEC Rates : As perindustry standards
Transmit IF freq : 950 - 1750 Mhz or better range

7 |Multiple access Downstream : MFTDMA and TDM/DVB-52 or latest
Upstream : MFTDMA or latest
8 |Access Scheme |Bandwidth on demand, Real time, Non-real time, guaranteed throughput, QoS

classes,
9 |Traffic Features Traffic fittering, Bandwidth on demand, muitiple satellite support, Multiple
outhound.
10 [Bandwidth TCP acceleration, HTTP acoeleratlon Efficient Packet fragmentation and
Efficiency aggregation
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14 [IP Features Enhanced IP features for full flexibility : IPV4, IPV6, Static Routing, OSPF,
BGP, Load Balancing, TCP, UDP, IGMP, Robust Header Compression, Multi
VRF Support, VLAN, GRE, MPLS support, DiffServ, DHCP, NAT/ PAT,
IGMP, RIP, IP prioritization.
12 |Security Should be compatible for following:-
DES or AES - 128 encryption or better
‘|End to End encryption
FTDMA scrambling of all traffic from site to the hub
Secure distribution of muiticast keys from Hub to remote site via NMS.
The system should be abie to support an external IP encryptor.
13 [Network The NMS features in Man Transportable terminals shouid includes following:-

(a) It should support single centralized NMS for Configuration, Monitoring,
Analysis, Provisioning, Reporting and Maintenance of STAR configuration

 |within the network. -

{b) The NMS shouid suppod for centralized management of software upgrades
and configuration changes. '

-|{c) The NMS must have the ability to monitor and provide statistics to central

NMS and user at the site. It must also have the ability to be managed and
monitor remotely.

(d) NMS must run on a standard operating system or browser for inter-
operability.

(e) All aspects of NMS must be GUI based for ease of management.

(f) Buyer should be able to customize the CDR {Call Data Report) as per his |
requirement. '

(g) Authentication of NOC operators is a must, with the ability to define what
functions an operator can perform. NMS must provide remote authentication. .

(h) NMS must have the ability to connect to SNMP V2 agent or better.

(i) NMS must provide IP and satcom statistics, both real-time and historical.

{0} NMS must be able to provide statistics for all QoS parameters configured
to user at the site. -

(p) NMS must provide support for muiticast/ broadcast software and firmware
upgrades. - '

{Q) NMS should be site independent,

(s}  NMS must provide client, to allow remote network manager to monitor

the network.

(t)  The equipment should support on-line management for centralized
configuration, performance monitoring, fault diagnostics_ and rectifications.

(v} NMS should be able to provide statistics and updates to the central
NMS/NCC., '
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14 Intgrfaces/Ports LAN Port : One or more 10/100/1000 BASE- T Ethernet RJ-45 ports

' independent and individual configurable interfaces
Serial RS§232/Console port or suitable similar interface : For management
access via CLI _
USB-A 2.0 port or suitabie similar interface : Front and Rear ports for image
updation configuration, WLAN etc. :
Tx Modulator Port : Suitable connection port
Rx Demodulator Port : Suitable connection port

15 |Power Supply/ Operating Temp : 5°C to 40°C (ambient temp)
Environmental , ——— >
= Relative Humidity . Upio 90%

e

Conditions Power Supply : Redundant 220 VAC £ 15 %, 47/53 Hz
Built in battery backup : Min 30 mins power backup

16 |Safety & EMIJEMC |Safety : IEC 60950, UL/EN 80950-1 or any other equivalent/appropriate

Compatibility International Standards
EMC/EM! : ETSI EN 301 489-l, ETSI EN 301 489-12, FCC Part 15 Class B or
any other equivalent/appropriate International Standards
Radio Standards : EN 301 428 or any other equivalent/appropriate
International Standards
WEEE/RoHS : FCC, CE and RoHS Compliant.

17 |Antenna Systems |Antenna System for Portable Sat Terminal The Antenna system shouid be
for portable light weight, collapsible and efficient. Collapsible design is required only for <
satellite terminal {1.2m antenna in man transportable terminals. Antenna efficiency should be

65% or better, meeting CCITT & CCIR 580R specifications and should confirm
to NOCC standards. Construction of antenna should adhere to pre stretch
hardening with stretch forming / precision pressed forming.

18 |Antenna £ 1.2m Antenna (Man Transportabie)

Specifications

(i) Antenna size. Type =<1.2m

(ii) Antenna Type :  Gregorian Dual offset or better

(iii) Operating frequency : Ku band including extended Ku band .

Tx  13.75-14.50 Ghz
Rx 10.70-12.75 Ghz
(iv) Material: Glass Fiber Reinforced Polyester SMC or better

(v) Polarization : Linear orthogonal

{vi) Cross-polarization : > 30 dB or better {on axis}

(vii) Tx-Rx isolation: > 85 dB (with TRF)

(viil) Gain (Mid Band): |
Tx  42.5dBi (0.2 dB)
Rx_ 41.0 dBj (£ 0.2 dB)

(ix) System G/T at 20° Elevation and 90° K LNA temp:  Min 16.6 dB/K

Wns—

3ea

.




Page 4 of 4

§g_ﬂ Parameters

Specifications/Features

() VSWR :  =1.50:1 or better

(xi) Feed type:  As per Industry standards.

{xii) Tracking mode :  Manual/Automatic

(xiii} Mount movement:
0° to 360° (Azimuth)

12° 10 90° (Elevation)

(xiii) Wind velocity:
Operational -70 kmph

Survival  — 200 kmph

(xiv) Tx Power handling : 16 Watt or more
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. { TRIAL DIRECTIVEs OF VSAT SATELLITE HUBs AND TERMINALs
Ser Parameters Specifications/Features Trial directives
No | -
1 IMan Portable The portable satellite Terminal should be a solution of The BOO will physically check for
Satellite Terminals {maximum two boxes, including accessories. Whether a a single box based solution to
single of fwin box solution is offered, a box should have include both modem and router

approx 35 Kg weight {or better) and be fitted with padded and the vendor/rep of firm will
strapping and harness to make it man portable. It should demonstrate the Star and Mesh
facilitate gquick auto alignment and deployment. Suitable topology compliance through Mgt
batteries are to be provided. The systems should have Console.

provision for connecting to AC power source. It should have
rugged and light weight collapsible antenna. it should be
abie to provide uptoe 512 Kbps data rates and support upto 2
Mbps traffic when required. Ht should be interoperable with
Hub and other satellite network site which is based on
MFTDMA TDWM/DVB 82 or latest technology Technical
specifications are as follows.

2 |Network Topology |Star ’ : The Board will carry out physical
: check through Mgt Console.
3 |Frequency Band |KU Band including Extended KU Band The Board will carry out physical
_ check through Mgt Console.
4 |Modem/Rauter ~ |Satellite Modemi{1+1} i.e Single unit solution for both Madem|{The Board will physically check for
_ and Router (IDU) ' Satellite Modem {(1+1 mode).
5 [Quthound Carrier 1Signal Farmat @ DVB-S2 or latest The Board will physically check as
- . - - well as do functional test of the
(Receive) Carsier Bit Rates : 2 Mbps upte 8 Mbps or better range mentioned parameter using Mgt
Modulation : QPSK, 8PSK, 16APSK or batter ' console. in case of any

discrepancies/ problem, the

FEC Coding : Turbo or latest i :
_ vendorfrep of firm will
FEC rates : As per industry standards demonstrate the features to the
Receive IF freq: : 950-1750 Mhz or better range Board of officer.
6 |[Inbound Carrier  |Access Scheme : MFTDMA or latest The Board wiil physically check as
: : g : well as do functional test of the
(Transmit) Carrier Bit Rates : 256 Kbps upto 2 Mbps or better cange mentioned parameter. in case of
Modulation : BPSK, QPSK, 8PSK, or better any discrepancies/ problem, the
FEC Coding - Turbo or latest "|vendorfrep of firm wilt
. __Jdemonstrate the features fo the
FEC Rates : As per industry standards Board of officer.
_ . Transmit IF freq : 950 - 1750 Mhz or better range : _
7 |Multiple access Downstream ; MFTDMA and TDM/DVB-S2 or latest The Board will carry out physical
Upstream : MFTDMA or latest check through Mgt Cansole.
8 |Access Scheme Bandwidth on demand, Real time, Non-real time, The Beard will carry cut physical
guaranteed throughput, QoS classes. check through Mgt Console.
9 |Traffic Features Traffic filtering. Bandwidth on dermand, multiple satellite The Board will carry out physical
' support, Multiple outbound. check through Mgt Console.
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§g_rk Parameters

Specifications/Features

Trial directives —

-No
—_— £ . _
10 |Banawidth TCP acceleration, HTTP acceleration, Efficient Packet The Board will carry out physical
Efficiency fragmentation and aggregation check as well as functional test of
the mentioned parameter using
Mgt console. tn case of any
discrepancies! problem, the
vendor/rep of firm will
demonstrate the fealures to the .
Board of officer.
11 |[P Features Enhanced |P features for full flexibility - |PV4, IPVE, Static | The Board will carry cut physical
Routing, OSPF, BGP, Load Balancing, TCP, UDP, IGMP, [check as well as do functional test
Robust Header Compression, Multi VRF Support, VLAN, of the mentioned parameter using
GRE, MPLS support, DiffServ, DHCP, NAT/ PAT, IGMP, = Mgt console. In case of any
RIP, iP prioritization. discrepancgies/ problem, the
vendor/rep of firm will
demonstrate {he fealures to the
Board of officer.
12 |Security Should be compatible for following:- The Firm/Vendor will provide
- DES or AES - 128 encryption or better certifications and show security
End to End encryption during demo.
FTDMA scrambling of all traffic from site to the hub
Ssecure distribution of multicast keys from Hub to remote site
via NMS.
The system should be able to support an external [P
Encryptor.
13 |Netweork The NMS features in Man Transportable terminals should  [The Board will physically check as
Management includes foliowing:- well as do functional test of NMS

System Features

(a) it should support single centralized NMS for
Configuration, Monitoring, Analysis, Provisioning, Reporting
and Maintenance of STAR configuration within the network.

by The NMS should support for centralized management of
software upgrades and configuration changes.

(c) The NMS must have the ability to monitor and provide
statistics to central NMS and user at the site. It must also
have the ability to be managed and monitor remotely.

(d} NMS must run on a standard operating system or
browser for inter-operability.

{e) All aspects of NMS must be GUI based for ease of
management.

(f) Buyer should be able to customize the CDR (Call Data
Report} as per his requirement.

(@) Authentication of NOC operators is 2 must, with the
ability to define what functions an operator can perform,
NMS must provide remote authentication.

Th) NS must have the abillty To connect to SNMP V2 agent
ar better.

(i) NMS must provide IP and satcom statistics, both real-

time and historical,

via NMS mgt Console. In case of
any discrepancies/ problem, the
vendor/rep of firm will
demanstrate the features to the
Board of officer. Where required
certificate wil! be provide by the
firmivendor. The vendor/firm will
provide cerlificates for the features
which can not be checked
physical,
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Ser Para icati
o m Specifications/Features Trial directives ~—
' (0) NMS must be able tg provide statistics for all QoS

parameters configured to user at the site.

(p) NMS must provide support for multicast/ broadcast

software and firmware upgrades.

(q) NMS should be site independent.

(s) NMS must provide client, to allow remote network

manager to monifor the network.

{t) The equipment should support on-line management for

_ centralized configuration, performance monitoring, fault

diagnostics and rectifications.

(v} NMS should be able to provide statistics and updates to

the central NMS/NCC.
14 [toterfaces/Ports  (Serial R§232/Console port or suitable similar interface : For | The Board will carryout physical

management access via CLI check as well as functional test of

USB-A 2.0 port or suitable similar interface : Front and Rear the mentioned parameter using

ports for image updation configuration, WLAN efc. Mgt Conso?e. In case of any

_ discrepancies/ problem, the
Tx Modulator Port : Suitable connection port vendor/rep of firm will
Rx Demodulator Port : Suitable connection port demonstrats the features to the
‘ Board of officer

15 |Power Supply/,  |Operating Temp : 5°C to 40°C (ambient temp)

Vendor/tirm will provide certificate

Relative Humidity : Upto 0%

far temp, humidity and power

satellite terminal

Conditions Bower Supply - Redundant 220 VAC 15 %, 47/53 Hz gfg"x“’ a:gz'd-;hnfo‘fs’:fa‘zr;‘; of
Built in battery backup : Min 30 mins power backup power supply fealure to the Board
of officer.
16 (Safety & E MC_|Safety : IEC 60950, UL/EN 60950-1 or any other The vendor/rep of firm will provide
Compatibility equivalent/appropriate international Standards certificate to BOO.
EMC/EMI ; ETSI EN 301 4891, ETSI EN 301 489-12, FCC
Part 15 Class B or any other equivalentappropriate
international Standards
Radic Standards : EN 301 428 or any other
equivalentfappropriate international Standards
WEEE/RoHS : FCC, CE and RoHS Compliant.
17 |Antenna Systerns [Antenna System for Portable Sat Temminal The AntennajThe Board will carry out physical
for portable system should be fight weight, collapsible and efficient {check as well as functional test of

Collapsible design is required only for < 1.2m antenna in
man transportable temminals. Antenna efficiency shauld be
65% or better, meeting CCITT & CCIR 580R specifications
and should confirm to NOCC standards. Construction of
antenna shoyld adhere to pre stretch hardening with stretch
forming / precision pressed forming. :

the mentioned parameter. (n case
of any discrepancies/ problem, the
vendorirep of firm will
demonstrate the features to the
Board of officer and submit the
reqd cerfificate.

—
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< 1.2m Amtenna (Man_Transportabfe)

{)) Antenna size. Tm $12m
{ii) Antenna Type : Gregorian Duat offset or betler

—Jlehack as well as functional test of

—

The Board will carry out physical

the mentioned parameter. In case

jof any discrepancies/ problem, the
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t §_e_rh Parameters
No I =

Specifications/Features

©

Trial directives

(i) Operating frequency : Ku band including extended Ku
band

Tx 13.75-14.50 Ghz
Rx  10.70-12.75 Ghz
{iv} Material: Glass Fiber Reinforced Polyester

SMC or better

{v) Polarization : Linear orthogonal

(vi) Cross-polarization : > 30 dB or better (on axis)

(vii} Tx-Rx isolation: > 85 dB (with TRF)

{viii) Gain (Mid Band):
Tx  42.5dBi(+ 0.2 dB)
Rx -41.0dBi{x 0.2 dB)

{ix) System G/T at 20° Elevation and 90° K LNA temp:
Min 16.6 dB/K

X VEWR £1.50:1 or hetter

(xi} Feed type: As per Industry standards,

{xii) Tracking mode :  Manual/Automafic

(xiii) Mount movement:
0° to 360° (Azimuth)

12° 10 90° (Elevation)

(xiil} Wind veiocity:
Operational -70 kmph

vendarrep of firm wil
demonstrate the features to the
Board of officer using test
Jigs/meters and submit the reqd
certificate.

Survival =200 kmph
Al o (xiv) Tx Power handling : 16 Watt or more
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QRs OF VSAT SATELLITE HUBg AND TERMINALS

_

Ser, Parameters Specifications/Features

No

Hubs / Terminais Satellite stations for Hubs and Sites should be with preferably a single box based
solution to inciude both modem and router (i.e. 1DU). The same will be referred to as
satellite modems. However, if not on a single box the system should not be
comprises of more than two boxes. The satellite modems used for primary network
and TSTs will support both star and mesh topclogy.

1 |Network Topolo Star

2 |(Erequency Band KU Band including Extended KU Band

3 [Modem/Router Satellite Modem (1+1 mode) i.e. Single unit solution for both Modern and Router
o ' (1IDU)

4 |Stacking Cascading of upto 4 units or more

5 |Outbound Carrier - Signal Format : DVB-S2 or latest

(Receive) Carrier Bit Rates : 2 Mbps upte 100 Mbps
Modulation : QPSK, 8PSK, 16APSK or better
FEC Coding : Turbo or better
FEC rates : As per industry standards
Receive IF freq : 950-1750 Mhz or better range

6 |(Inbound Carrier Access Scheme : MFTDMA or latest

Transmit Carnier Bit Rates : 256 Kbps upto 8 Mbps or better range

Modulation : BPSK, QPSK, 8PSK or hetter
FEC Coding ; Turbo of better
FEC Rates : As per indusiry standards
Transmit IF freq ; 950 - 1750 Mhz or better range

7 -|Multiple access Downstream : MFTDMA and TDM/DVB-S2 or latest
Upstream . MFTDMA or latest

8 |Access Scheme Bandwidth on demand, Real time, Non-real time, guaranteed throughput, QoS
classes.

g |Traffic Features Traffic filtering, BandWIdth on demand, multiple satellite support, Multipte outbound,
Auto pointing tool.

10 [Bandwidth Efficiency |TCP acceleration, HTTP acceleration, Efficient Packet fragmentation and
aggregation

11 |IP Features Enhanced IP features for full flexibility : IPV4, IPV6, Static Routing, OSPF, BGP,

: Load Balancing, TCP, UDP, IGMP, Robust Header Compression, Multi VRF
Support, VLAN, GRE, MPLS support, DiffServ, DHCP, NAT/PAT, IGMP, RIP, IP
prioritization.

12 |Security DES or AES - 128 encryplion or better
End to End encryption.
FTOMA scrambling of all traffic from site {o the hub
Secure distribution of multicast keys from Hub to remote site via NMS.
The system should be able to support an exte_rnal [P Encryptor.
13 |Reliability and HSRP with single or dual outdoor Units {ODUs), DOR {Dial on demand routing) for
Availability satellite backup of terrestrial WAN and terrestrial backup of satellite WAN
14 |Network Management |The NMS/ NCC should be provided in hot standby redundant configuration. The
specifications for the NMS are enumerated below -

72¢
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gL Parameters - Specifications/Features
R {a)} A single centralized NMS should support Configuration, Monitoring, Analysis,

Provisioning, Reporting and Maintenance of STAR configuration within the network.

{b) The NMS must provide for centralized management of software upgrades and
configuration changes.

{c) The NMS must have the ability to monitor and provide statistics for all portions of
the network. One must have the ability to manage and monitor the network remotely.
Hub NMS should be configurble as UNMS for its network.

(d) NMS must have the ability to gather and display RTT times from remotes.

{e) NMS must run on a standard operating system for inter-operability with UNMS if
any in the network.

{f) All aspects of NMS must be GUI based for ease of management.

(g) Buyer should be able to customize the CDR (Call Data Report) as per his
requirement.

(h) Authentication of NOC operators is a must, with the ability to define what functions
an operator can perform. NMS must provide remote authentication.

(i) NMS must have the ability to manage multiple networks and hubs.

(k) NMS must have a distributed NMS architecture and be modular to provide
scaiability.

{I) NMS must have the ability to connect to SNMP V2 agent or better version,

(m} NMS must have standard database and provide access for external applications
to retrieve data for in-house use only.

{n) NMS must provide 1P and satcom statistics, both real-time and historical. -

(o) NMS must be able to provide statistics for all QoS parameters configured.

(p) NMS must provide support for multicast/ broadcast software and firmware
upgrades.

() NMS shouid be site independent.

{r} Network Operations of a site should not be affected even if the NMS of that site is
down. It should join the NMS network automatically as soon as fault is rectified.

(s) NMS must provide client, to allow remate network manager to monitor the
network.

(t) The equipment should support on-line management for centralized configuration,
performance manitoring, fault diagnostics and rectifications.

(v} NMS should be able to provide statistics and updates to the umbrella NMS if any.

15 InterfagesfPorté LAN Port : Two or more 10/100/1000 BASE- T Ethernet RJ-45 ports Independent and
Individual configurable interfaces.

Serial RS232/Console Port or suitable similar interface: For management access via
CLi ' '

USB-A 2.0 port or suitabie similar interface : Front and Rear ports for image updation
configuration, WLAN etc. :

Tx Modulator Port © Suitable connection port
Rx Demodulator Port - Suitable connection port

b e fo
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16 |Bbwer Supply/ Qperating Temp : 5°C to 40°C (ambient Termp)
Environmental - —
- :
Conditions Relative Humidity : Upto 90%
|Power Supply : Redundant 220V AC + 15%  47-53 Hz
17 |Safety & EMVEMC Safety : |IEC 60950, UL/EN 609501 or any other equivalent/appropriate international

Compatibility Standards .
EMC/EMI : ETSI EN 301 489-1, ETSI EN 301 489-12, FCC Part 15 Class B or any
other equivalent/appropriate International Standards
Radio Standards : EN 301 428 or any other equivalentappropriate International
Standards
WEEE/RoHS ; FCC, CE and RoHS Compliant.
18 |Network Accelerator |(a) The network accelerator should provide TCP acceleration, and application QoS
{1+1 mode} for locations that use encryption. The network accelerator should compensate for the
fong latencies in satellite links that would otherwise limit the speed of each TCP
session; allowing greater utilization of available bandwidth. The network accelerator
should intercept the TCP traffic, prioritise and accelerate it, before it is encrypted.
This should result in a significantly higher overall TCP throughput aver a satellite
network. _
(b} The specifications far the netwark Accelerator that waould be used along with the
Encryption devices at remote as well as at the hub site are as follows -
{i) Should provide following features
{aa) Symmeiric, Universal & Scalable TCP Acceleration.
(ab) Specific end o end QoS support
{ac) Web acceleration
(ad} Support for Multiple [P sessions.
(i) Network Interfaces 10/100 Base T Ethernet at peripherals and 10/100/1000
Base T Ethernet at the Hub.
(iii)_Terminal Interface - RS 232 serial interface
(iv) Temperature - 0° to 40°C (ambient Temp)
{¥) Humidity - 5-95 %
{vi) Power Supply - 220V AC (+15%), 47-53 Hz
(vily Management should be possible through a centralized dedicated GUI and
should be field upgradable. '
19 |Adaptive Power Taking into consideration the rain statistics of India, it is proposed to have dynamic

Gontrol (APC) with
Adaptive Coding and
Modulation {(ACM)

adaptive up-link power control at both the Hub-NMS and at each remote sit_e to
ensure that with SSPA/RFT power and available EPFD, 99.7% uplink time is
available in the network averaged over a month,

-
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Attanna Systems

The antennae of Hubs (< 9 Mtrs) and Sites (3.8 Mtrs) will have full auto tracking and
alignment along with beacon receivers. The electronics should include auto power
cantrol facility to cater for losses due to rain fade or any other reasons. For Hubs (< @
Mirs) antennas facility for providing lat long data for antenna alignment wil! be taken
from a GPS and also an option for taking the same manually from map should be
provided. Two sets of software in CDs for the both antennas system should be
provided. The antenna should be capable of working with any KU band transponders
of INSAT/GSAT series of satellites. The antennas will be painted in disruptive colour
pattern. : _

21

Antenna Sgeclﬁcations

{a} <9m Antenna {Hubs)

(i Antenna/Reflector Diameter: 8.6 - 9.0 M

(i) Operating Frequency Band : Ku Band including Extended Ku Band

Tx: 13.75-14.50 GHZ

Rx: 10.70- 1275 GHZ

(iiiy Gain {Mid Band)

Tx: 60.35 dBi (+/- 1 dB}

Rx: 59.42 dBi (+/-1 dB)

(iv) Polarisation : Linear

(v) VSWR : < 1.3:1 or better

(vi) System G/T at 30° Elevation
and 90° K LNA temp - Minimum 37 dB'K

{vii) Cross polarization : 2 35 dB {on Axis)

(viil) TX-Rx [solation : 2 85 dB (with TRF)

(ix) Radiation Pattern : CCIR.580 or latest version

(x) Feed Interface

Tx: WR-75

Rx : WR-75

(x7) Azimuth Adjustment : 90° continuous, 180° in two position

(xil) Elevation Adjustment : 12%to 9¢°

(xiiiy Materiai : Aluminium with stretch formed / precision press formed
panei or hetter,

(xiv) Wind Load Operational : 70 kmph
Survival  : 200 kmph

(xv) Operating Temperature - -15°C ta 50°C
(for outdoor antenna subsystem)

{xvi) Rain > 100 mmihr
(for outdoor antenna subsystem)

(xvii) Relative Humidity : 100%
(for qutdoor antenna subsystem)

(xviii) Tracking Mode : Full Automatic

{xix) Tx power Capability : 1 KW or better

W
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Parameters

.,

Specifications/Features

Atitenna Specifications

(b) 3.8m Antenna (Terminals})

(i) ‘Antenna size  :3.7m-42m

{ii) Operating frequency  : Ku band including Extended Ku band

T 13751450 Ghz

Rx :10.70-12.75 Ghz

(i) Material  : Aluminium with stretch formed/ precision press formed panel or
better.
L{iv) Polarization : Linear Polarize |
(v) Cross-polarization : > 35dB (Tx)
> 30 dB (Rx)

V) Tx-Rxisolation > 85 dB {with TRF)

(vi) __ Gain (Mid Band)

Tx :53.0dBi (+0.5dB)

Rx :51.0dBi (+ 0.5dB)

(vii)  System G/T at20°EL  : minimum
and 90° K LNA temp 29.7 dB/°K

(ix} VEWR : <1.5.1 or better

(x) EFeed type : Two port Tx-Rx Freqg feed, having Orthogonal linear Polarization,
with provision for manual rotation of feed for matching of linear polarization.

(xi} Tracking mode : Full Autematic

(xif) Mount movement : 0°to 360° (Azimuth)
12° to 90° (Elevation)

{xiii) Wind velocity : Operational-70 kmph
Survival  -200 kmph

(xiv)- Power Handling : 100 Watt or higher

22

Ku Band BUC with
Booster and PLL LNB
(1+1} mode

Should be a highly integrated 200W/40W/10W QDU that comprises of BUC, booster
in transmit mode and PLL LNB in receive mode, power supply and built-in M&C.
BUCs should be in hot standby {1+1) configuration. The specifications are as follows.

{a) Trangmit

(i) Transmit Frequency : 13.75 - 14.5 Ghz

{i) iF Frequency ;950 ~ 1750 Mhz or better range

(ili) Frequency Step size : 1 Mhz

{(iv) Input Power Range : -25 dBm 1o -5 dBm

(v) Gain Stability (temp) : =2 dB max

(vi) Gain Adjustment : 20 dB @ 1 dB steps

(vii) Inter Modulation Product : -25 dBc max

(viii) Spurious : -55dBc max

(ix) VSWR : £1.3:1 or better

(x) Frequency stability (temp) 1x10°°

N P
n‘%‘: | ‘a‘%ﬁ”' fr%%/
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\ (x) Mand C Interface : RS 232/RS 485

{b) Environmental

(i) Operating Temperature : - 30° C to 55° C
(iiy Storage : -40°Cto60°C

(i) Relative Humidity : upto 95 % at 45°C

' (¢} Ku Band Booster {1+1 mode)

(i) Gain flatness : £ 1.0 dB max

(i) VSWR . 51.3:1 or better

(iiiy Inter-modufation Product : - 25 dBc max

(iv) Spurious : - B5 dBc max
{v} Mgt & Control Interface RS485/R$232
(vi) RF Qutput : WR75G

{vil) Quiput @ P1dB 53 dBm for 200w
46 dBm for 40 W
40 dBm for 10W

(d} Power Supply
()} AC Input voltage : 220V AC (£ 15%), 47-53 Hz
{(e) Phase Locked Low Noise Block (PLL LNB in 1+1 Mode)

(i) Input frequency : Ku Band including Extended Ku Band
{ii) L-Band output frequency : 950 — 1750 Mhz or better range

(iii) Noise temperature at 25 deg C : 75° K max or better

(iv) Gain : B0 dB typical
(v) Output Impedance : 50 ohms
(vi) Gain flatness :+ 1.0 dB max
23 |$tatic Antenna Control |The antenna tracking mechanism consisting of screw jack with AC motors, shall
System include the following:-

(a) Antenna Control Unit

-I{b) Motar control unit.

(c)  Angle detectors.

(d) Beacon Receiver for auto tracking

{(a) Antenna Control Unit

() Operational modes : Manual Step Track Program Track Standby, also system
should revert automatically to standby in case of any of the fault condition

(i) Alarm indications and status monitoring (Visual & resettable - audibie)

o Limit switch alarm
Synchro conversion/Angle detection alarm

System interiock

L.ow signat alarm

oy o O O

Beacon level low
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o PLL out of lock

(i) Signal level monitor : To monitor beacon
signai level in dB reiative to peak

(iv) Angle indication : AZ-Elment
AZ :0°-360° EL:12%g0°

Resolution : 0.01°,

Accuracy : 0.02°

(v) Parameter check and : Satellite standard scans cycle.
updating data entry

(vi) Step Track Performance

§ Tracking accuracy : Better than 1/10th of half power beam width , for wind speed
up to 70 km/hour

§ Auto track select Interval: 10 minutes, 30 minutes, 80 minutes, 120 minutes -
Signat level select settable 0.5 dB (nominal}

§ Auto track signal tevel: Settable

(vii) Capability fo drive the system from remote terminal through RS-232C interface

(viii) Default mode to bypass the processor and enable manual control

{{b) Motor Controller

(1 Mode selection : Local/Remote (ACU)

(i) Built in D.C. power supply unit

(iii) Emergency Stop available

(iv)  Low Speed / High speed selection

(v) Toggle switches provided for locking in local mode in all 4- directions

(vi} Al weather proof, wall mounted unit.

(vi)  Protection against single phase failure and power supply cut off

{c) Angle detectors

(i} Detector type . Synchro/ Resolver/ optical enceder

(i) Resolution : 0.01 deg

(il Accuracy . 0.03 deg

|(d} Beacon Tracking Receiver

(i Input Frequency 950 to 1750 MHz or better range

(ii) input signal level : -55 to -100 dBm,

i} - Gradient : 0.5 Volt/dB Nominal for 3 db range

{iv) Qutput level : 0-10V

(v} Power Supply © 220V AC (£15%), 47-53 Hz

(i} Operating Temperature : 0 to 40° C (Ambient temp)
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24 Instailation (a} Installation of the Hubs and Terminals will be done and a training of atleast two

weeks will be imparted on site at Hub location.

(b) The Antenna base preparation and installation of Antenna will be done by vendor,
which will also includes required suitable cables and accessories. Sheiter for outdoor
unit will also be made (if required).

25 |Earthing | The chemical earthing will also be done at Hubs and Terminal site for both Antenna,
main equipments and UPS separately. The earthing should be less then 0.5 ohm.

26 |Power Backup ' 1 x 20 KvA UPS will be required for Hubs and 1 x 5 KVA UPS will be required for
Terminals as power backup for minimum 120 mins.
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L i TRIAL DIRECTIVES OF VSAT SATELLITE HUBs AND TERMINALS
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Ser No Parameters Specifications/Features Trial directives
Hubs ! Terminals Satellite stations for Hubs and Sites should be with preferably a [The BOO will physically check for a

single box based solution to include both modem and router single box based solution to include both
{i.e. IDU). The same will be referred to as satellite modems. modem and router and the vendor/rep of
However, if not on a single box the system should not be firm will demonstrate the Star and Mesh

comprises of more than two boxes. The satellite modems used topology compliance thraugh Mgt
for primary network and TSTs will support both star and mesh  [Console.

topology.
1 [Network Topology Star The Board will carry out physical check
' through Mgt Console.
2 |Freguency Band KU Band ingluding Extended KU Band The Board will carry out physical check
through Mgt Consocle.
3 |Modem/Router Satellite Modem (1+1 mode) i.e. Single unit soluticn for both The Board will physically check for
Modem and Router {IDU) Satellite Modem {1+1 mode).
4 |Stacking Cascading of upto 4 units or more The Board wilt physically check the
. feature Mgt Console
5 |Qutbound Carrier Signal Format : DVB-82 or latest The Board will physical check as well as
{Receive] Carrier Bit Rates : 2 Mbps upto 100 Mbps do functional _test of the mentioned
parameter using Mgt console. in case of
Modulation : QPSK, 8PSK, 16APSK or better any discrepancies/ problem. the

vendor/rep of firm will demonstrate the

FEC Cading : Turbo or better features to the Board of officer.

FEC rates : As per industry standards
|Receive [F freq : 950-1750 Mhz or better range

6 |Inbgund Carrier = |Access Scheme : MFTDMA or latest The Board will physically check as well
- — - as do functional test of the mentioned
{Transmit) Carrier Bit Rates : 256 Kbps upto 8 Mbps or better range parameter using Mgt console. In case of
Medulation : BPSK, QPSK, BPSK or better any discrepancies/ problem, the
— vendor/rep of firm will demonstrate the
FEC Coding : Turbo or better features to the Board of officer.

FEC Rates : As per industry standards

Transmit IF freq : 950 - 1750 Mhz or better range

7 ]Multiple access denstream : MFTDMA and TDM/DVB-S52 or latest The Board wiil carry out physical check
through Mgt Console.
Upstream - MFTDMA or latest gn e
.8 |Access Scheme Bandwidth on demand, Real time, Non-real time, guaranteed _|{The Board will carry out physical check
throughput, QoS classes. through Mgt Consaole. _
g  |Traffic Features Traffic filtering, Bandwidth on demand, muitiple satellite The Board will carry out physical check
support, Multiple outbound, Auto pointing tooi. through Mgt Consote.
10 |Bandwidth Efficiency |TGP acceleration, HTTP acceleration, Efficient Packet The Board will carry out physical check
fragmentation and aggregation as well as do functional test of the

mentioned parameter. In case of any
discrepancies/ problem, the vendor/rep
of firm will demonstrate the features to
the Board of officer.




&

o Page 2 of 9
Mk Parameters Specifications/Features Trizl directives

1 Feétg_[gg

The Board will carry out physical check

11 Enhanced IP features for full flexibility : IPV4, IPV8, Static
Routing, OSPF, BGP, Load Balancing, TCP, UDP, IGMP, as well as do functional test of the
Robust Header Compression, Multi VRF Support, VLAN, GRE, |mentioned parameter. In case of any
MPLS suppont, DiffSery, DHCP, NAT/ PAT, IGMP, RiP, IF discrepancies/ problem, the vendor/rep
prigritization. of firm will demonstrate the features to

the Board of officer.

12 {Security DES or AES - 128 encryption or better The Firm/Vendor will provide
End to End eneryplion. ;ertlﬁcatlons and show security during

emo.

FTDMA scrambling of all traffic from site to.the hub

Secure distribution of multicast keys from Hub to remote site via

NMS.

The system should be able to support an external IP Encryptor.

13 |Reliability and H3RP with single or dual outdoor Units {ODUs), DDR (Dial on | The Board will carry out physical check
Availability demand routing) for satellite backup of terrestrial WAN and as well as do functional test of the

terrestrial backup of satellite WAN mentioned parameter. In case of any
discrepancies/ problem, the vendor/rep
of firm will demanstrate the features o
the Board of officer.

14 |Network Management |The NMS/ NCC should be provided in hot standby redundant | The Board will physically check as weil
configuration. The specifications for the NMS are enumerated  (as do functional test of NMS via NMS
below :- mgt Console. In case of any
(a) A single centralized NMS should support Configuration, discrepancies/ problem, the vendor/rep
Monitoring, Analysis, Provisioning, Reporting and Maintenance [of firm will demonstrate the features to
of STAR conﬁguration within the network. the Board of officer. The vendorffirm will

provide certificates for the features
- - which can not be checked physical.

(b) The NMS must provide for centralized management of
software upgrades and configuration changes.
(c) The NMS must have the ability to monitar and provide
statistics for all portions of the network. One must have the

- |ability to manage and monitor the network remotely, Hub NMS
should be configurble as UNMS for its network.
(d)} NMS must have the ability to gather and display RTT times
from remotes.
{&) NMS3 rmust run on a standard operating system for inter-
operability with UNMS if any in the network.
{f) All aspects of NMS must be GUI based for ease of
management. .
{9} Buyer should be able to customize the COR (Call Data
Report) as per his requirement.
(h) Authentication of NOC operators is a must, with the ability to
define what functions an operator can perform. NMS must
provide remote authentication.
(i) NMS must have the ability to manage multiple networks and
hubs.
{k) NMS must have a distributed NMS architecture and be
moduiar to provide scalability.
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(I} NMS must have the abifity to connect 1o SNMP V2 agent or
better version.

(m) NMS must have standard database and provide access for
external applications to retrieve data for in-house use only.

(Y NMS must provide IP and saicom statistics, both real-time
and historical.

{0) NMS must be able to provide statistics for all QoS
parameters configured.

{p} NMS must provide suppart for multicast/ broadcast software
and firmware upgrades.

() NMS should be site independent.

{r) Network Operations of a site should not be affected even if
the NMS of that site is down. It should join the NMS network

- (automatically as soon as fault is rectified.

{s) NMS must provide client, to atlow remote network manager
to monitor the network,

{t) The equipment should suppart on-line management for
centralized configuration, performance monitoring, fault
diagnostics and rectifications.

(v) NMS should be able to provide statistics and updates to the
umbrella NMS if any.

15 [Interfaces/Ports LAN Port : Two or more 10/100/1000 BASE- T Ethernet RJ-45 |The Board will carryout physical check
' |ports Independent and individual configurable interfaces. as well as functional test of the
mentioned parameter using Mgt console
Serial RS232/Console Port: For management access via CLI or |25 2nd when reqd. In case of any
suitable similar interface discrepancies/ problem, the vendorfrep
_ of firm will demonstrate the features to
USB-A 2.0 port or suitable similar interface : Front and Rear the Board of officer
ports for image updation configuration, WLAN etc,
Tx Modulator Port : Suitable connection port
Rx Demodulator Port : Suitable connection port
18 |Power Iyl | Operating Temp : 5°C to 40°C {ambient Temp) Vendor/firm will provide certificate for
Environmentat - — temnp and humidity. The vendorfrep of
|Conditions Relative Humidity : Upto 90% firm will demonstrate the power supply
Power Supply : Redundant 220V AC + 15% , 47-53 Hz feature to the Board of officer. The
) cerificate will also be submit for Power
supply compliance.
17  |Safe EMI/EMC Safety : IEC 60950, ULYEN 60950- or any other The vendor/rep of firm will provide
Compatibility equivalentappropriate International Standards certificate 10 BOO.

EMC/EMI ; ETSI EN 301 489-1, ETSI EN 301 489-12, FCC Part
15 Class B or any other equivalent/appropriate International
Standards

Radio Standards ; EN 301 428 or any other
equivalent/appropriate international Standards

WEEE/ROHS : FCC, CE and RoHS Compliant.

<RPF
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Netwoik Accelerator

18 (a) The network accelerator should provide TCP acceleration,| The Board will carry out physical check
(1+1 mode) and application QoS for locations that use encryption. Thelas well as functional test of the
network acceterator should compensate for the lonrg latencies in|mentioned parameter. In case of any
satellite links that would otherwise limit the speed of each TCP|discrepancies/ problem, the vendor/rep
session; allowing greater utilization of available bandwidth. The|of firm will demonstrate the features to
network accelerator should intercept the TCP traffic, prioritise|the Board of officer and submite the reqd
and accelerate it, before it is encrypted. This should result in a|certificate.
significantly higher overall TCP throughput over a satellite
network.
(b) The specifications for the network Accelerator that would be
used along with the Encryption devices at remote as well as at
the hub site are as follows -
{i) Should provide following features
(aa) Symmetric, Universal & Scalable TCP Acceleration.
(ab) Specific end to end QoS support
{ac) Web acceleration
{ad) Suppaort for Multiple |P sessions.
(i) Network Interfaces 107100 Base T Ethernet at peripherals
and 10/100/1000 Base T Ethernet at the Hub.
{iii}_ Terminal interface - RS 232 serial interface
(iv) Temperature - 0° 1o 40°C (ambient Temp)
{v) Humidity - 5 - 95 %
(vi) Power Supply - 220V AC (£15%), 47-53 Hz
(vii) Management should be possible through a centralized
dedicated GU!I and should be field upgradable.
19 |Adaptive Power Taking into consideration the rain statistics of india, it is The Board will carry out physical check
Control (APC) with proposed to have dynamic adaptive up-link power control at as well as functional test of the
Adaptive Coding and |both the Hub-NMS and at each remote site to ensure that with [mentioned parameter. In case of any
Modulation {ACM) SSPA/RFT power and available EPFD, 99.7% uplink time is discrepancies/ problem, the vendor/rep
available in the network averaged over a month. of firm will demonstrate the features te
the Board of officer and submit the reqd
cettificate.
20 |Antenna Systems The antennae of Hubs (< 9 Mirs) and Sites (3.8 Mirs) will have[The Board will carry out physical check

full auto tracking and alignment along with beacon receivers.
The electronics should include auto power control facility to
cater for logses due to rain fade or any other reasons. For
Hubs (< 9 Mtrs) antennas facility for providing lat lang data for
antenna alignment will be taken from a GPS and also an option
for taking the same manually from map should be provided.
Two sets of software in CDs for the both antennas system
should be provided. The antenna should be capable of working
with any KU band transponders of INSAT/GSAT series of
satellites. The antennas will be painted in disruptive colour
pattern,

as well as functional test of the
mentioned parameter. In case of any
discrepanctes/ problem, the vendorfrep
of firm will demonstrate the features to
the Board of officer and submit the reqd
cerificate.
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21

“lAntenha

Specifications

(a) <9m_Antenna (Hubs}

(D Amtenna/Reflector Diameter : 8.0 -9.0 M

(i) Operating Frequency Band
Extended Ku Band

: Ku Band including

Tx: 13.756-14.50 GHZ

Rx: 10.70-12.75 GHZ

(ii)) Gain (Mid Band)

Tx : 60.35 dBi (+/- 1 dB)

Rx: 59.42 dBi (+/- 1dB)

(iv} Palarisation : Linear

{v) VSWR : 5 1.3:1 or better

(vi) System G/T at 30° Elevation ]
and 90° K LNA temp - Minimum 37 dB/'K

(vii) Cross polarization : 2 35 dB (on Axis)

(viii) Tx-Rx Isolation : 2 85 dB (with TRF)

(ix) Radiation Pattern : CCIR.580 or latest version

(X} Feed ntesface

Tx: WR-75 -

Rx : WR-75

(xi} Azimuth Adjustment : 90° continuous, 180° in two position

(xii} Elevation Adjustment : 12°1o 90°

{xiii}) Material 1 Aluminium with stretch formed /
precision press formed panel or better,

{xiv} Wind Load Operational : 70 kmph
Survival  : 200 kmph

{xv) Operating Temperature : -15°C to 50°C
(for outdoor antenna subsystem)

(xvi) Rain : 100 mm/hr
{for qutdoot antenna subsystem)

(xvii) Relative Humidity  100%
{for outdoor antenna subsystem)

(xwiii) Tracking Mode : Fuil Automatic

The Board will carry cut physical check
as weill as functional test of the
mentioned parameter. In case of any
discrepancies/ problem, the vendor/rep
of firm wili demonstrate the features to
the Board of officer using test
Jigs/meters and submit the regd
cerdificate.

s

TTRP

(xix} Tx power Capability : 1 KW or better
Antenna {b} 3.8m_Antenna {Terminals) The Board will carry out physical check
Specifications : as well as functional test of the
()] Antenna size  :3.7m-42m mentioned parameter. in case of any
= - . - - - discrepancies/ problem, the vendor/rep
ﬁ(t?; band Qperating frequency  : Ku band including Extended of firm will demonsirate the features 1o
: —the Board of officer using test
Tx 1 13.75-14.50 Ghz Jigsfmeters and submit the regd
Rx :10.70-12.75 Ghz certificate.
(i) Material  : Aluminium with stretch formed/ precision
press formed panet or better.
4 Xz SRPE |

sCR
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{iv) Polarization : Linear Polanize
v Cross-polarization > 35dB (Tx)
= 30 dB (Rx)

(vi} Tx-Rxisclation ;> 85 dB {with TRF)
{vii) Gain (Mid Band}

Tx :53.04dBi {+0.5dB)

Rx :510dBi (+ 0.5dB)
{(vii}  System GT at 20°EL  : minimum
and 90° K LNA temp 29.7 dBPK

linear Polarization, with provision for manual rotation of feed for
matching of linear polarization.

{xi} Tracking mode : Full Automatic

(xiiy Mount movement : 0°to 360° (Azimuth}
12°t0 90° (Elevation)

(xiii) Wind velocity : Operational-70 kmph
Survival  -200 kmph

(xiv) Power Handling . 100 Wati or higher

[(ix} VSWR : <1.5:1 or better
(x) Feed type : Two port Tx-Rx Freq feed, having Orthogonal |The Board wil! carry out physical check

as well as functional test of the
mentioned parameter. in case of any
discrepancies! problem, the vendarfrep
of firm will demonstrate the features to
the Board of officer using test
Jigs/meters and submit the regd
certificate.

22

Ku Band BUC with
Booster and PLL LNB
{1+1) mode

Should be a highly integrated 200W/A0WHMOW ODU that
comprises of BUC, booster in transmit mode and PLL LNB in
receive mode, power supply and built-in M&C. BUCs should be
in hot standby {1+1) configuration. The specifications are as
follows.,

{a) Transmit

(i} Transmit Frequency : 13.75-14.5 Ghz

(i) IF Frequengy : 950 - 1750 Mhz or better range

(iil) Frequency Step size : 1 Mhz

(iv) Input Power Range : -25 dBm to -5 dBm

(v) . Gain Stability (temp) : +2 dB max

(vi) Gain Adjustment . 20 dB @ 1 dB steps

(vii} Inter Modulation Product : -25 dB¢ max

(viil) Spurious -55 dBc may

) VSWR 51.3.1 or better

(%) Frequency stability (temp) 1x10°

(xiy MandC Interface : RS 232/RS 485

{b) Environmental

() Operating Temperature : - 30° C to 557 C

(il Storage : -40°Cto60°C

(i) Relative Humidity : upto 95 % at 45°C

(c) Ku Band Booster (1+1 mode)

(i) Gainflatness : + 1.0 dB max

{iiy VSWR 1 £1.3:1 or better

The Board will carry out physical check
as well as functional test of the
mentioned parameter using metrers. In
case of any discrepancies/ problem, the
vendor/rep of firm will demonstrate the
features to the Board of officer

LSfZ_B
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{iii) Inter-modulation Product : - 25 dBc max

(iv) Spurious : - 65 dBc max

(v) Mgt & Control Interface RS485/R5232

(Vi) RF Output : WR75G

{wii) Qutput @ P1dB : 53 dBm for 200W
46 dBm for 40 W
4 ¢Bm for 10w

{d) Power Supply

(i AC Input voltage : 220V AC (£ 15%), 47-53 Hz

{e) Phase Locked L.ow Noise Block (PLL LNB in 1+1 Mode)

{) Inputfrequency :Ku Band including Extended Ku Band

(i L-Band output frequency : 950 — 1750 Mhz or better
range

{iiiy Noise temperature at 25 deg C : 75° K max or better

{iv) Gain : 60 dB typical

{¥% Output Impedance : 50 ohms

(vi} Gain flatness 1+ 1.0 dB max

23

System

Static Antenna Control

The antenna tracking mechanism consisting of screw jack with
AC motors, shall inciude the following:-

(a) Antenna Control Unit

(b} Motor controf unit.

{c) Angle detectors.

{d) Beacon Receiver for auto tracking

{a) Antenna Control Unit

(il OQOperational modes : Manual Step Track Program Track
Standby, also system should revert automatically to standby in
case of any of the fault condition

(i) Alarm indications and status monitoring (Visual &
resetiable - audible)

Limit switch alarm

Synchro conversion/Angle detection alarm

System interlock

Low signal alarm

Beacon level low

o|lofocl ol o] e

PLL out of logk

(iiiy Signal levet monitor : To monitor beacon
signal level in dB relative to peak

(iv} Angle indication : AZ-Elmont

AZ :0°-360° EL:12%9Q°

Resolution : 0.01°,

:0.02°

Accuracy

The Board will carry out physicai check
as well as functional test of the
mentioned parameter using metrers. In
case of any discrepancies/ problem, the
vendor/rep of firm will demonstrate the
features to the Board of officer
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(v} Parameter check and : Satellite standard scans cycle.
updating data entry

(vi} Step Track Performance

§ Tracking accuracy : Befter than 1/10th of haif power beam
width | for wind speed up to 70 km/hour '

& Auto track select intervai: 10 minutes, 30 minutes, 60
minutes, 120 minutes - Signal level select settable 0.5 dB
(nominal)

§ Auto track signal level: Settable

(vii) Capability to drive the system from remote terminal through
RS3-232C interface

{wiii} Defauit mede to bypass the processor and enable
manual control :

I(b) Motor Controller

(i Mode gelection ; LocalRemote (ACU)

{ii) Built in D.C. power supply unit

(iii) Emergency Siop available

{iv) Low Speed / High speed selection .

1 Toggle swilches providad for locking in local mode in all

4- directions

(vi} All weather proof, wall mounted unit.

(vii)  Protection against single phase failure and power supply
cut off

(c) Angle detectors

(i) Detector type : Synchro/ Resolver/ optical encoder

(i) Resolution : 0.01 deg

(iii} Accuracy ' 0.03 deg

(d) Beacon Tracking Receiver

(i) Input Frequency : 950 to 1750 MHz or better range

{ii) fnput signal level : -55 to -100 dBm,

(iify Gradient : 0.5 Volt/dB Nominal for 3 db range

{iv) Qutput level ; 0 -10V

4] Power Supply : 220V AC (+15%), 47-53 Hz

{vi) Operating Temperature : 0 to 40° C (Ambient temp)

The Board will carry out physical check
as well as functional test of the
mentioned parameter using metrers. In
case of any discrepancies/ problem, the
vendor/rep of firm will demonstrate the
features to the Board of officer

24

Installation

(a) Installation of the Hubs and Terminals will be done and a
training of atleast two weeks will be imparted on site at Hub
location. °

(b) The Antenna hase preparation and installation of Antenna
will be done by vendor, which will also includes required
suitable cables and accessories. Shelter for outdoor unit will
also be made (if required).

The Board will ensure that best guality
of material will be used. vendor should
provide certificate for the same.
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25 %Earthing

The chemical earthing will alsa be done at Hubs and Terminal
site for both Antenna, main equipments and UPS separately.
The earthing should be less then 0.5 ohm.

The Board will ensure that best quality
of material will be used. Vendor/firm
should provide certificate for the same.

26 |Power Backg. p

1 x 20 KVA UPS will be required for Hubs and 1 x 5 KVA UPS
will be required for Terminals as power backup for minimum
120 mins.

The Board will carry out physical check
as well as functional test of the
mentioned parameter. In case of any
discrepancies/ problem, the vendorfrep
of firm will demonstrate the features to
the Board of officer. Also provide
certificate for parameter which can not
be checked phisically.
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