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1. Introduction

This project envisages Supply, Installation, Testing & Commissioning (SITC) for
Upgradation of Compression chain, Monitoring and Power supply system, Replacement of
RF system of C-band Earth Station, Pitampura Delhi (Refer table 1) and Replacement of
High Power Amplifier System of Earth Station, DDK Delhj (Refer table 2).

A. Compression System, [F System, RF System (C Band), Monitoring System and Power
Supply system of Pitampura Earth Station is proposed to be provided for uplinking of SDTV &
HDTV channels (Anyone standard on any given point of time) with MPEG-2/MPEG-4
compression including 4 Radio Channels and Uplink in DVB-5/DVB-S2 standard.

Configuration of major equipment for the proposed Upgradation and Replacement of C Band
Earth Station Pitampura is as below:

'S.No. |~ Configuration of Equipment | Uplink Standard | Proposed Configuration ]
S __yof Equipment
1. Integrated  Receiver Decoder SDTV & HDTV 2x(12+2) SDTV & HDTV
_(IRDy) - L _____| Redundant Configuration__‘
2. Encoder Chassis SDTV & HDTV (X+2) 8DTV & HDTV
"3 1P Encapsuiaior oo Mis———em=~ | Redundant Configuration |
3. IP Encapsuiator cum Mux SDTV & HDTV {(1+1) Redundant
N S’k Manademet Somie—————— | configuration
4. Network Management System Master+Slave or cluster
(NMS} of Compression System with Three Client
e . _ | Lieenses configuration )
5, Digital Sateilite Modulator DVB-S & S2 [(1#1) Redundani
6. | REUpcorvener ————fstems | Configuration _
6. RF Up-converter C Band (1+1) Redundant—\
__H______.____________frﬂm___.__@ﬂa@@___,__.ﬂ
7. High Power Amplifier C Band (1+1) Redundant
] _ ' | frequency ____| configuration ]
8. Monitering System consisting of: SDTV & HDTV/ Monitoring System
* Receive Antenna System C Band
» Uplink to L band converter frequency
(TLT)
* Downlink to L band converter
¢ Lband IRD
* A/V Monitors
* 70to L Band converter
*  Multi viewer :
» Demodulator ‘
* 32 Channel! Video logger L o _ _ o
a. Power Supply System consisting of; - Power Supply System ‘
» 2x60KVA UPS ‘
s 75 KVA AVR -
L [ ®_ 73 KVA Isolation Trafsformer | I _J
Nate: X= No. of Encoder chassis required as per tachnical specification of Compression system for SDTV &
HDTV channels,
Table 1

SA.TD!CUmpression__RF_HPAHPitampura_and_DDK_DelhifSep_2024 Page 3
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B. Configuration of Replacement of (1+1) High Power Amplifier System of Earth Station at
DDK Delhi;

_ : . . , plink Proposed Configuration
S:Nor | Configuratin of Equipment | Jink [ Propese Equipment |
1. High Power Ampiifier C Band (1+1) Redundant
’____.4_____@_._. ———— I Trequency | configuration
Table 2

2. Scope of Work

The scope of the work at Digital Earth Station at Pitampura (unless otherwise
specified) on turnkey basis shall include the following but not limited to (refer drawing no. 1 to
12); and Replacement of HPA System of Earth Station, DDK Delhi on turnkey basis shall
include the following but not limited to (refer drawing no. 13):

2.1 Al the concerned equipment shall capable to take SDTV & HDTV channel without
any limitation or requiring any upgradation by way of hardware or software.

2.2 Doordarshan is planning to implement DVB-Subtitling, Audio description, EPG,
closed captioning etc services in future. Hence, the equipment offered by the bidder
shall be capable of carrying these services without any limitation or requiring
upgradation by way of hardware. sofiware and their license.

2.3 Bidder shall supply, install, test and commission (8ITC) 1 set of L Band Router
including minimum 16x16 L-Band Input & Output ports, X-Y/Router control panel with
cable, dual redundant power supply units and accessories (refer drawing no. 1).

2.4  Bidder shall supply, install, test and commission (SITC) Integrated Receiver Decoders
(IRDs) in 2x(12+2) configuration for SDTV and HDTV channel (refer drawing no. 1.

2.5  Bidder shall supply, install, test and commission (SITC) one set of SD/HD-SDI Rauter
which consist of minimum B4x84 HD-SDI Input & Output ports with X-Y remate
control panel and single bus remote control panel. All 64x64 HD-SDI Input & Output
ports shall also be capable to take SD-SDI signal without any limitation or
upgradation/downgradation by way of hardware and software {refer drawing no. 1).

2.6 Bidder shall supply, install, test and commission (SITC) one set of 48 port IP data
switch in (1+1) configuration. Each set of |P data switch in (1+1) configuration shall
be used for feeding [P input (AudioNideo Content) to the Encoders of compression
system and Input & Confidence Monitoring (refer drawing no. 1).

2.7 Bidder shall supply, install, test and commission (SITC) one set of compression
system having H.264/MPEG-4 and H.265/HEVC compliant Encoders in (X+2) chassis
configuration where “X" is no. of chassis comprising of atleast 16 HDTV Encoders
with SDI input per stream. "X no. of these encoder chassis shall also be capable to
take at least 32 SDTV signal with SDI input and compress them to MPEG-2 and
H.264/MPEG-4 compression format without any limitation or requiring upgradation
/downgradation by way of hardware and software (refer drawing no. 2)

SATD/Compression_RF_H PA_Pitampura_and_DDK_Delhi/Sep_2024 Page 4
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channel in H.264/MPEG-4-AVC & H.265/HEVC Main 10 (at a time anyone standard);
and minimum 16 SDTV channel in MPEG-2 & H.264/MPEG-4 (at a time anyone

standard) without any limitation or requiring Upgradation/downgradation by way of
hardware and software.

Bidder shall supply, install, test and commission (SITC) one set of 48 port IP data
switch in (1+1) configuration and shall be used for feeding IP input (Audio/Video/data
Content) to (1+1) IP Encapsulator cum MUX system (refer drawing no. 2).

Bidder shal supply, install, test and commission (SITC) one set of |pP Encapsuiator
cum MUX in (1+1) configuration and shall be used for transmission of transport
stream (refer drawing no. 2).

Bidder shall supply, install, test & commission (SITC) of Compression Network
Management System (NMS) in Master+Slave or Cluster with Three Client Licenses

monitor transport stream. Compression Network Management System (NMS) shall
control and monitor aljl tompression equipment (j.e. IRDs, SDI Router, Encaders,

Multiplexers, AS| Router, IP data Switch etc) of Compression system (Refer drawing
no.18&2).

The bidder shall supply. install, test & commission (SITC) one set of NTP Server
(2x1){refer drawing no. 2).

The bidder shall supply, install, test & commission (SITC) one set of 16 x 16 or better
matrix HD-SDI/ASI router with dual redundant power supply, X-Y remote panel and
single Bus panel (refer drawing no. 2).

Bidder shali supply, install, test & commission (SITC) DVB-S, 82 (any one at a time)
compliant Digital Modulators in (1+1) configuration with IF redundancy switch (inbuitt
or external) in Porta-cabin near existing uplink antenna (refer drawing no. 3).

Bidder shall supply. install, test & commission (SITC) RF chain consisting of (1+1) C
band Up-converters with RF redundancy switch (inbuilt or external), splitters etc. in

‘Porta-cabin near existing uplink antenna (refer drawing no. 3).

The bidder shall supply, install, test & commission (SITC) High Power Amplifier (HPA)
in (1+1) configuration (either Solid State or Travelling Wave Tube) along with
waveguide switch, dummy load, dehydrator and associated accessories in Porta-
cabin near existing uplink antenna (refer drawing no. 3).

The bidder shall supply, install, test & commission (SITC) High Power Amplifier {(HPA)
in (1+1}) configuration {either Solid State or Travelling Wave Tube) along with

SAT, fCMsion_RF_HPA_F'itampura_and_DDK_DeIhffSep_2024 Pmﬁes
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waveguide switch, dummy load and associated accessories at Earth Station, DDK

Delhi, HPA shall be identical and inter-changeable with HPA of Earth Station
Pitampura. (refer drawing no. 12).

218 The bidder shall supply, install, test & commission (SITC) 1 set of 32x32 SD-SDI &
HD-SDI/AS| compatible router with dual redundant power supply, X-Y remote panel
single Bus panel, 17" HD Monitor, 16 channel Audio Monitor, Waveform Monitor,

Ampli-speaker and IRDs (IP ASI and L Band Input) for confidence monitaring (refer
drawing no. 4).

2,19 Bidder shall supply, install, test & commission (SITC) 2 sets of multi-viewer display
system (For monitoring of input source and C band DTH Downlink signal), 55”
professional LCD monitor with back-lit LED based display system, 12 M PDA,
Demodulator, and 32 channel Video logger for monitoring of input source, C band
downlink signal and off-air recording of 32 SDTV including 16 HDTV channel with four
stereo audio. Each set of Multi Viewer display system shall display minimum 32

SDTV channels including 16 HDTV channels and 4 Radio Setvice (refer drawing no.
5),

2.20 Bidder shalf supply, install, test & commission (SITC) for RF uplink and downlink
monitoring  consisting of Up-converter (7O0MHz to L-band), Test Loop Translator (TLT-
C-band U/L to L- band converter), RF Patch Panel IRD (L band and ASJ input),
Spectrum Analyser, 17" TFT monitor, 16 channels Audio (Bar Graph) Monitor and
42/42” nominal LED TV Display for input source & output(D/L) monitoring in Porta-
cabin near existing uplink antenna (refer drawing no. 3)

2.21 Bidder shal supply, install, test & commission (SITC) 24 ponrt IP Network Switch and
Work Station/ Controf Computer/ Client PC for control and monitoring of IF & RF

System and Multi-viewer in Porta-cabin near existing uplink antenna (refer drawing
no.2, 3 &5).

2.22 Bidder shall supply, install, test & commission (SITC) measuring equipment (Digital

Waveform Monitor, Spectrum Analyser and Portable handheld Ethernet tester as per
BOM (refer drawing no. 3&4).

2.23 Bidder shall supply, install, test & commission (SITC) 1 set of 42 RU, 19°, 1000 mm
(depth) equipment ventilated racks for instatlation of all offered equipment as per
BOM. The suggestive number of equipment racks is approx. 6 for compression chain
and 2 for IF and RF equipment, however, may increase as per the solution offered.
Al the racks are to be provided with minimum two nos. single phase MDUs and one

no. single phase automatic power transfer/static switch connected between two
sources of power supply routed through physically isclated routes,

2.24 Bidder shall supply, install, test & commission (SITC) 1 No. of 42 RU, 19", 1000 mm
(depth) equipment ventilated rack for installation of High Power Amplifier (HPA) in
(1+1) configuration along with waveguide switch, dummy load at Earth Station, DDK
Delhi. The racks are to be provided with minimum two nos. single phase MDUs and

'SATDICompressiOn_RF_H PA_PEtampura_and&DDK_DeihifSep_2'024 Paget
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one no. single phase automatic power transfer/static switch connected between two
sources of power supply routed through physically isolated routes.

Bidder shall supply, install, test & commission (SITC) cable trays on top of all
equipment racks and as Per approved layout of ali equipment, all infer connecting

confrol & data cable should be of different colour and fitted with colouyr coded ferrule
for ease of identification in equipment racks (refer drawing na. 11),

no. 10 & 12).

Bidder shall supply, install, test & commission (SITC) one no. of Isolation Transformer
of 75 KVA (3 Phase delta to Star) including power Supply cables betwaen DD LT
panel & Isolation Transformer system (refer drawing no. 8).

Bidder shall supply, install, test & commission (SITC) one no. of Oil cooled AVR 75
KVA (3 Phase + Neutral) including power supply cables between Isolation
Transformer & AVR and AVR & UPS system (refer drawing na. 8).

Bidder shall supply, install, test & commission (SITC) Power supply system includes
2x60 KVA UPS operating in (1+1) redundant, parallel load sharing mode with
minimum 15 minutes battery back- up for each UPS with internal isolation transformer
of min. capacity 60 KVA at the output of each UPS in power supply room (refer
drawing no. 6, 7 & 8).

Bidder shall supply, install, test & commission (SITC) one set of Power Distribution
Panels (AVR Output PDP& UPS Qutput PDP) fitted with industrial type suitable

of all new equipment and one SDB in Porta-cabin for feeding power supply to

Modulators, Upconverters, HPAs, Uplink Antenna ang associated system (refer
drawing no. 8),

Bidder shall supply, install, test & commission (SITC) Power Supply cables between
output of UPS PDP to above said SDBs in compression room and also feed power

141

SATDIConﬁion_RF__HPA_Pitampuraqand_DDK_DethSep_2024
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supply to SDB installed in Porta-cabin near existing uplink antenna (refer drawing no.
8).

233 Bidder shall supply, install, test & commission (SITC) Thermometers and
Hygrometers with [P output in each rack for monitoring of temperature and humidity of
each rack at manitoring room through remote monitoring system (refer drawing no. 9).

234 Bidder shall provide furniture for installation of various monitoring equipment in
monitoring and contro! area matching with existing furniture.

3. Work Experience for Vendor and OEM
3.1 Work Experience for Selection of the vendor:-

311 Bidder must have his local officelauthorized representative/dealer in India for after
sales service support.

3.1.2 The Bidder shall have 1o meet the following Work experience.-
1W{ﬂf}i§é?e'n_ce- (Sé'lf_—" On_e‘Similama(*Tdf— minimum value of 80% of estimated
| certified with relevant cost of the project.

‘_ documents™)- | or
| | Two Similar works™ each of minimum value of 60% of the
| estimated cost of project,

| or

| Three Similar works*” each of minimum value of 40% of ‘

|
\
|
|
I

Note:

a) * Self-certified with Relevant document means to provide copies of work order/orders
clearly mentioning the cost of the project/projects and Receipt Certificate/successful
completion certificate/Factory dispatch document/Delivery Challan/Copy of nvoice of
the project/projects o various organizations along with the bid.

b) **Similar works means Supply andlor services related to any or combination of the
following (in any past ten financial years during the period from FYs 2011-12 to 2023-
24} .

(1) SITC of Earth Station, (2) Teleport installation, (3) Providing Services of
Teleport/VSAT/ DSNG, (4) SITC of DTT/ DVB-C/ VSAT/ IT Based Broadcasting
Equipment, (5) SITC of DSNG.

Similar Work may be executed with any Central and State Government agency,
PSUs, Private organizations. Bidder should provide all the self-certified relevant
documents of such work experience along with their cost in Rupees as per Annexure-
VI of Appendix-D.

SATDICompresslon_R_FFHPA_Pitampura_and_DDK_De!hifSep_2024 A Page 8§
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3.2 Work Experience for OEM of Input and Baseband System:-

3.2.1 Bidder shall offer L bang Router/Matrix of only those OEMSs who are having past
experience of at least five years of manufacturing and supplying of similar L band

Router. List of past supply record of OEM of such equipment to various organizations
must be provided.

3.2.2 OEM of the offered equipment must have manufactured and supplied the offered
equipment to the leading broadcaster as mentioned in the table below in any past five
financial years during the period FY 2017-2018 to FY 2023-2024:

| _S.No. | Offered Equipment  Qty _]

S —_ .

d Router!Matrix_’;" 5 Nos.

i |Lband Route 1 BNos
3.2.3 Copies of supply order and receipt ceriificate/Factory dispatch document/delivery
challan/Copy of invoice of above said quantity of L bang Router/Matrix provided in
para 3.2.2 to various organizations in any past five financial years during the period FY

2017-2018 to FY 2023-2024 should essentially be submitted along with the bid
document.

3.3 Work Experience for OEM of Compression System
3.3.1 Bidder shall offer compression system of only those OEMs who are having past

3.3.2 a) OEM of the offered equipment must have manufactured and supplied the offered
equipment to the leading broadcaster as mentioned in the table below in any past five
financial years during the period 2017-2018 to 2023-2024:

Offered EquipnTgl_t —alantity N

100 Nos. |

Professional IRDs

S.No. | Offered Equipment | Quantity B
o 1_ Encoder Chassis*___ ____12_Nos. [

"Out of 12 Nos of Encoder chassis, at least 6 nos. of Encoder chassis should have
been supplied for DTH/Earth Station compression system for Broadcast Purpose.

3.3.3 Copies of supply order and receipt certificate/Factory dispatch document/delivery
challan/Copy of invoice in respect of above said quantity of professional IRDs and IP
Encapsulators provided in Para 3.3.2.(a} in any past five financial years during the
period FY 2017-2018 to FY 2023-2024 and in respect of above said quantity of
Encoders Chassis provided in para 3.3.2.(b) in post year 2020 to various organizations
should essentially be submitted along with the bid document.

SATDJCompressionﬁRF_HPA_F"rtampura_anquE}K_DelhilSepﬁ?_thl Page 9
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3.4  Work Experience for OEM of IF & RF System (Satellite Modulator,
Upconverter, Down Converter, High Power Amplifier):-

3.4.1 Bidder shall offer RF system of only those OEMs who are having past experience of at
least five years of manufacturing and supplying of similar RF System. List of past
supply record of OEM of such equipment to various organizations must be provided,

342 OEM of the offered equipment must have manufactured and supplied the offered
equipment to the leading broadcaster as mentioned in the table below in any past five
financial years during the period FY 2017-2018 to FY 2023-2024:

| S.No. | Offered Equipment T Quantity |

1 | Satellite Modulator T | " 10 Nos. |
2 | Cband Upconverter - | 10Nos. |
3 [C Band (Downlink Frequency) to L band Down| 40 Nos
L __Ejﬂert_e"______ - S
L4 | High power amplifier (HPA). _ | 10Nos. |

3.4.3 Copies of supply order and receipt certificate/Factory dispatch document/delivery
challan/Copy of invoice of above said quantity of equipment provided in para 3.3.2 to
various organizations in any past five financial years during the period FY 2017-2018
to FY 2023-2024 should essentially be submitted along with the bid document.

3.5 Work Experience for OEM of Monitoring System-

3.5.1 Bidder shall offer Multi-viewer of only those OEMs who are having past experience of
at least five years of manufacturing and supplying of similar Multi-viewer. List of past
supply record of OEM of such equipment to various organizations must be provided.

3.5.2 OEM of the offered equipment must have manufactured and supplied the offered
equipment to the leading broadcaster as mentioned in the table below in any past five
financial years during the period FY 2017-2018 to FY 2023-2024

EEE:;@@EE@@@—’:@@V_— |
I | Multi-viewer | 10 Nos.

3.5.3 Copies of supply order and receipt certificate/Factory dispatch document/delivery
challan/Capy of invoice of above said quantity of Multi Viewer provided in para 3.5.2 to
various organizations in any past five financial years during the period FY 2017-2018
to FY 2023-2024 should essentially be submitted along with the bid document.

3.6 Work Experience for OEM of UPS System

3.6.1 OEM of the offered UPS system must have manufactured and supplied atleast 10 Nos
of the 60 KVA or higher rating of UPS to the leading broadcaster, IT Industry etc in any
past five financial years during the period FY 2017-2018 to FY 2023-2024.

3.6.2 Copies of supply order and receipt certificate/Challan/Copy of Invoice of above said
quantity of UPS provided in para 3.6.1 to various organizations in any past five
financial years during the period FY 2017-2018 to FY 2023-2024 should essentially be
submitted along with the bid document.

3.7 In addition to above said technical eligibility criteria, Vender/bidder shall alsg see and
ensure to meet the commercial and Financial eligibility criteria pertaining to the a)

SATD/Compression_RF_H PA_Pitampura_and__DDK_DeihffSep_?DZ‘d JPage 10
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company existence, b) Annual turnover/Net worth, c) Positive net worth/Profitability,
d) Non-Blacklisting certificate, e) ISO certification (If required), f) GFR
restrictions/Norms (if required), g) PMA and h) relaxation for Start-up as mentioned in
the Appendix A, Appendix B & Appendix C of the bid document.

3.8  Bidder must have a valid Dealer Possession License (DPL) at the time of submission
of bid. A copy of valid DPL should be submitted along with bid.

3.9  For Consortium/Joint Venture (if applicable): In case of Consortium/Joint Venture,

Vender/bidder shall follow the instructions provided at Appendix-A of the bid
document.

4. Turnkey Implementation and Commissioning:-

The complete project will consist of Supply, installation, Testing and Commissioning
(SITC) of one compression chain and their monitoring system; Power Supply system

Repiacement of RF system at C Band Earth Station Pitampura Delhi and Replacement of
HPA System of C Band Earth Station, DDK Delhi.

a) The project will be carried out on turnkey basis.

b) Each and every offered equipment and accessories including software should be from
reputed manufacturer and the quoted model should be high class. high MTBF, field
proven and in use by leading broadcasters/ ofganizations.

¢) The system shall be designed to meet the international standards for digital satellite
broadcasting known as the 4:2:0, MPEG-2, MP@ML 8H.264/MPEG-4, MP@L3 for

SDTV and 4:2:0, H.264/MPEG-4, MP@L4 &H.265/HEVC, MP@L4 for HDTV
standards.

d) The bidder has to comply with BIS (Bureau of Indian Standard) certification on invoke
to all the offered equipment.

4.1 Input and Base Band System:

4.1.1 Bidder shall lay, integrate and test 2 nos. of 16 port RF Patch panel with RF cables,
matching connector (10 nos.) from the existing Patch panel of receive PDA to new 16
port RF patch parnel and from RF patch panel to L band splitter. One output of each
splitter shall be connected to first 16x16 L band Router and other output of each
splitter shall be connected to secong Router. Remaining 6 input of each Router shall
be terminated on 16 port RF Patch Panel. QOutput of both L band Router shall be

‘connected to all input IRDs {(approximately 20m distance). Bidder shall also provide
assorted length of RF cables with matching connectors to connect Splitter/loop-output
of IRDs as per site requirement to decade aii required channels as per DRG No. 1.

4.1.2 Bidder shall lay, integrate and test video cables with matching connectors from all
IRDs of TV channels to SO/HD-SD} Input patch panels, SDAID-SDI Input Patch Panels
to SD/HD SD! Routers, Output of SD/HD SDI Routers to Output Patch Panels and
finally upto the input of all Encoder chassis.

4.2 Compression System:

4.21 Bidder shall lay, integrate and test Ethernet cables with matching connectors from
IRDs to (1+1) 48 port IP data switch & 48 port IP network switch and upto the input of

SATDIComLpfjiOn_RF_HF'A_P'itampura__and_DDK_Dethi!Sep_2024 Page 11
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all Encoder chassis. Further, Fthernet cables with matching connectors shall also be

laid, integrate and test from the output of Encoder chassis to {(1+1} 48 port IP data
switch and upto the input of (1+1) IP Encapsulator.

4.2.2 Bidder shall lay, integrate and test video cables with matching connectors from all
output port of Multiplexers to 32x2 HD-SDI Input patch panel, HD-SD} Input Patch

Panels to 16x16 HD SDI/ASI Router, Qutput of HD SDVAS| Router to 32x2 HD-SD]
QOutput patch panel as per DRG No. 2.

4.2.3 Bidder shall lay, integrate and test video cables with matching cannectors (8 sets)
between compression room and Porta-Cabin near existing uplink antenna for carrying
SDI & ASI signal (Minimum length-30 mir) as per DRG No. 3.

424 There shall be two fully populated complete c¢hassis of encoder as redundant, The
number of encoders in the redundant chassis shall be populated with same or more
number of encoders as in highest populated main encoder chassis as per DRG No. 2.

4.2.5 Allthe Electronic equipment shouid have necessary control interfaces through RS 232/
RS 422/ RS 485/ RJ45 etc so that they can be interfaced with a Control Computer
(Master + Slave or cluster with three client licenses) (NMS) for remote monitoring and
control with suitable GUI. The associated software for logging, archiving, monitoring
and controliing along with 2 no. of 48 port IP Network Switch, 3 nos. of 24 port IP
Network Switch and 3 nos. of client computers with accessories shall also be supplied
and installed as per DRG No. 2.

4.2.6 Bidder shall lay Ethernet cables and integrate IP network switches of NMS with NTP
server as per DRG No. 2.

4.2.7 For Integration of equipment, Video Cable, Audio Cable and CAT-6 or better cable
(Indoor type) for audio/Video/data/networking shouid be used. The colour of
Audic/Video cables, IP control & data cable should be different and fitted with colour
coded ferrule for ease of identification in equipment racks.

4.2.8 The system must offer an intuitive user interface as well as remote configuration of all
modules, simplifying system deployment and reducing operational routines.

4.2.9 IP management and |P data of all the equipment of earth station shall be configured in
Class-B broadcast network, so that sufficient |P addresses would be available for
Addition/Expansion/Integration of equipment, IP network/and data in future, if required.

4.3  Satellite Modulator System and IF Redundancy Switch

4.3.1 Bidder shall lay, integrate and test video cables with matching connectors between
output of 32x2 HD SDI Patch Pannel in compression room to 32 port SDI/ASI patch
panel in Porta-cabin near existing uplink antenna, and its output to DVB-S and DVB-

S2 compliant Modulators in (1+1) configuration including IF redundancy switch as per
DRG. No. 3.

432 The offered system shall meet the International standards for digital satellite
broadcasting having DVB-S and DVB-S2 modulation (one at a time).

4.3.3 The offered system would also include the standard accessories supplied by the
Manufacturer along with the modulator and IF redundancy switch.

4.3.4 Cables are to be laid from Satellite Modulators to IF Redundancy switch and to (F
Splitter.

SATD/Compression, RF_H PA_Pitampura-_énd_DDK_De!hi!Sep_2D‘24 Page 12
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44 RF System including Up convertors, RF Redundancy Switch and HPA
System:

4.4.1 Bidder shall lay, integrate and test RF cables with matching connectors between IF
Splitter to (1+1) C Band up converters, and up converter to RE Redundancy switch in

Porta-cabin near existing uplink antenna of Earth Station at Pitampura as per DRG,
No. 3.

4.4.2 Bidder shall lay, integrate and test RF cables with matching connectors between RE
Redundancy Switch and RF Splitter, and RF Splitter to the input of High Power
Amplifiers (HPAS) in (1+1) configuration including waveguide switch, dummy load and

associated accessories fitted in 19" fully wired ventilated racks in Porta-cabin near

443 The bidder shall supply, install, test & commission (SITC) High Power Amplifier (HPA)

port of HPA Rack through existing flexible waveguide as per DRG No.13

444 The bidder shall integrate the offered RF System with the existing uplink antenna
system and commission it at both sites (C band Earth Station at Pitampura and C
Band Earth Station DDK Delhi). Bidder has to offer the solution accordingly.

4.5 Monitoring (input, Downlink and Confidence) and Measuring System

4.5.1 Bidder shall make provision for monitoring of Input/Source signals received from G-
band receive PDA through IRDs ie. MPEG-2 TS over IP output compressed in
MPEG-2, MPEG-4 & HEVC format need to be routed to the input of multi-viewer
Dolby Digital (AC-3) 5.1 audia data with metadata are also embedded on to HD-SD|

signal which shall be routed to multi-viewer system for manitoring as per DRG No. 1 &
5).

4.5.2 Bidder shall Supply, install, test & commission (SITC) 2 nos. of C- band receive PDA

- having size 1.2 M for receiving the downlink signal for downlink monitoring and 32
channel Video Logger.

4.5.3 Bidder shall make provision for monitoring of Downlink signals received from 1.2 M C-

SATD/Compress n_RF_HPA__Pitampura_-andﬁDDK_Derhif'Sep_2D24 Page 13
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4.5.4 Bidder shall make provision for monitoring of Downlink signals received from 1.2 M C-
band receive PDAs need to be routed to 32 Channel Video Logger through DVB-S &
DVB-52 demodulator with MPEG-2 TS over P output.

4.5.5 Bidder shall supply, install, test & commission (SITC) two sets of muiti-viewer display
system for monitoring of TV Channels (One set for Input source and other set for
Monitoring of C band Downlink signal). Each set of multi-viewer display system shall

be provisioned to decode and display 32 SDTV including 16 HDTV channels and 4
Radio channels.

4.5.6 The input source of signal shall be MPEG-2 TS over |P compressed in MPEG-2, M
PEG-4 & HEVC format. C band DTH down link signal shall be MPEG-2 TS over IP

with MPEG-2, MPEG-4 & HEVC compressed, DVB-S & DVB-§2 standard.

4.5.7 Bidder shall provide two sets of 55" LED display system with suitable mounting

furniture including video cables to be connected between multi-viewer systems and
55" LED display system.

4.5.8 Bidder shall lay, integrate and test Network cables with matching connectors between
Computer Control System along with 24 port Network Switch to all the Input, Downlink
and Confidence Monitoring equipment as per DRG No. 4 and 5.

4.5.9 Bidder shall lay, integrate and test video cables with matching connectors from all
output port of 32x32 SD-SDI & HD-SDIASI routers with redundant power supply with
X-Y remate control panel and single Bus control panel, 3 nos. of 32x2 HD-SDI Patch
Pannel, 12 port IP Patch Pannel, 8 port RF Patch Pannel, IRDs (L Band, AS| and IP
input}, WEM, 17 inch (nominal) color monitor, 16 channel Audio/Video monitor, Ampli-
speaker etc. for confidence monitoring setup as per DRG No. 4. There should be
provision for monitoring points at the following locations:

a. Monitoring of Input IRD (SDI): SDi (with Embedded audio in MPEG-1 Layer-Il,
Dolby Digital AC-3 5.1 Audio & Dolby Digital Plus 5.1 audio and metadata) from
SDI Routers using 32x32 SD & HD-SDI Router, 17 inch {nominal) colour monitor,
16 Channel Audio/Video Monitor, WFM and Ampli-speaker as per DRG No. 1 & 4.

b. Monitoring of input IRD and Multiplexer (ASI):

(iy ASIoutput of source IRDs through 32x2 HD-SDI Patch Panel, 32x32 HD-SDI
Router, 17 inch (nominal) colour monitor, 16 Channel Audio/Video Maonitor,

WFM and Ampli-speaker as per DRG No. 1 & 4.

(i) Another ASI Output of Multiplexer from16x16 SDI/ASI Router through 32x2
HD-SDI Patch Panel and from 32x32 HD-SDI Router, 17 inch (nominal) colour
monitor, 16 Channel Audio/Video Monitor, WFM and Ampli-speaker as per
DRG No. 2 & 4.

€. Monitoring of input IRD and Encoder {IP):

() 1P outputs of source IRDs through 48 port Data Switch, connected to 12 port
IP Patch Pannel and Multi-viewer. Output of 12 Port IP Patch Pannel to IRD
(IP input). SDI output of IRD shall be monitored through 32x2 HD-8DI Patch
Panel, 32x32 HD-5DI Router, 17 inch (nominal) colour monitor, 16 Channel
Audio/Video Monitor, WFM and Ampli-speaker as per DRG No. 1 & 4.
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(i) Another outputs of source IRDs through 48 port Data Switch, connected to
Multi-viewer, which shall be monitered at 55" Proffessional LCD Monitor
through Display System as per DRG No. 1 & 5,

(iii) 1P output of Encoders through 48 port Data switch connected to 12 port IP
Patch Pannel. Output of 12 Port |P Patch Pannel to IRD (IP input). SDI output
of IRD shall be monitored through 32x2 HD-SDI Patch Panel, 32x32 HD-SDi
Router, 17 inch (nominal) colour monitor, 16 Channel Audio/Video Monitor,
WFM and Ampli-speaker as per DRG No. 2 & 4.

d. IF & RF Monitoring and Measurement: IF & RF monitoring and measurement
shall be provided as described below and as per DRG No. 3:

(i} Monitoring of 70 MHz output of Modulators through IF Patch panel. which is
to be converted to L-Band using an Up-converter (70MHz to L-band), IRD (L
band input), 17" TFT monitor and 16 channels Audio (Bar Graph) Monitor.

(iiy  Monitoring of output of Up-converters and HPA through RF Patch Panel, Test
Loop Translator (TLT- C-band U/L to L- band converter), IRD (L-band input),
17" TFT monitor and 16 channels Audio (Bar Graph) Monitor.

(i)  Monitoring of LNA output through RF Patch Panel, C-band to L- band
converter, IRD (L-band input), 17" TFT monitar and 16 channels Audio (Bar
Graph) Monitor.

{iv) Bidder shall also lay, integrate and test Network cables with matching
connectors between Computer Control System along with 24 port Network
Switch to Modulators, Up converters, HPAs and all associated eqguipment for
menitoring and configuration of IF & RE System.

(v} Input of Spectrum Analyser shall be connected to 8 port RF Patch Panne! for
measurements of RF signal from Upconverters, HPAs and LNA.

e. Monitoring of input and downlink from compression room to porta-cabin: SDI
output of Display system of Multi-viewer shall be monitored in 40/42" LED TV
through 32 port HD SDI Patch panel and SDI to HDMI converter as per DRG No, 3
&5.

f. Monitoring of IF & RF from Porta-cabin to Compression room: SDI output of
IRD (L band and ASI input} shall be monitored in 17 inch (nominal) colour monitor,
16 Channel Audio/Video Monitor, WFM and Ampli-speaker through 32 port HD SDI

Patch panel (part-2), 32x2 HD-SDI Patch Panel, 32x32 HD-SDi Router as per DRG
No. 3 &4,

4.5.10 Bidder shall fay, integrate and test cables for Temperature and humidity monitoring

- facility of each equipment rack through remote computer and 24 port Network Switch
as per DRG No. 9.

46 Power Supply System (Isolation Transformer, AVR, UPS, PDP, SDB,
MDU):
4.6.1 Bidder shall supply, install, test & commission (SITC) one no. of Isolation Transformer

of 75 KVA (3 Phase delta to Star) including copper power supply cables between DD
LT panel & Isolation Transformer system as per DRG No. 8.
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4.6.2 Bidder shall supply, install, test & commission (SITC) one no. of Oil cooled AVR 75
KVA (3 Phase + Neutral) including copper power supply cables between (i) Isolation
Transformer & AVR, (i) AVR & AVR PDP (i) AVR PDP & UPS System (iv) AVR PDP
& UPS output PDP (v} AVR PDP & Existing uplink panel in Porta-cabin {vi) UPS output

& UPS Output PDP, {vii) UPS output PDP & SDR 1 to 4 (viii) SDB 1 to 4 & all racks as
per DRG No. 8.

4 6.3 Bidder shall supply, install, test & commission {SITC) 2x60 KVA UPS operating in
(1+1) redundant, parallel load sharing mode with 15 minutes (minimum) battery back-
up for each UPS with internal isolation transformer of min. capacity 60 KVA at the
output of each UPS in the power supply room.

4.6.4 Bidder shall supply, install, test & commission (SITC) Power Distribution Panel (AVR
PDP)} fitted with industrial MCCBs, & MCBs in power supply room which caters the
load of all equipment. Another Power Distribution Panel (UPS output PDP) fitted with

Change over switch, industrial MCCRBs & MCBs in Compression Room as per DRG
No. 8.

4.6.5 Bidder shall supply, install, test & commission (SITC) the Sub Distribution Boards
(SDBs) fitted with industrial MCBs in compression room & Porta-Cabin which caters
the load of all equipment as per DRG No. 8.

4.6.6 Bidder shall supply, install, test & commission (SITC) two nos. single phase MDUs

{minimum) in each rack for providing redundant power supply to equipment as per
DRG No. 8.

4.8.7 Bidder shall provide power supply in each rack and terminated on industrial type 3 Pin
female connecter to be mounted near each rack and shall be connected to MDUs for
further feeding to equipment.

4.6.8 Bidder shall provide Power Supply to HPA Rack from existing SDB at Earth Station
DDK Delhi. HPA rack shall be directly connected at two points to Earth Terminals with
insulated muiti strand copper wire (25 sq mm minimum) with copper lugs at both ends
as per DRG No. 13.

4.6.9 Bidder shail supply, install, test & commission (SITC) Thermometers ang Hygrometers
with IP output in each rack for monitoring of temperature and humidity of each rack at
manitoring room through remote monitoring system as per DRG No.

4.6.10 Bidder shall assess the electrical load of equipment installed in Power Supply Room.
Compression room and Porta-cabin, required length & rating of power supply cables.
Bidder shall provide assorted length of copper power supply cables with minimum 50

percent (nominal) load margin for inte.rconnectingfintegrating equipment as mentioned
in point no 4.6.2.

4.6.11 Bidder shall supply, install, test & commission {SITC) minimum seven sets of earth
pits. All earth pits shall be extended upto earth terminals mounted on the wali with
insulated copper strip (75 Sgq.mm minimum) in their respective equipment room ie.
Compression room & Porta-cabin. Al electrical equipment and racks shall be directly
connected at two points (without loop formation) to Earth Terminals with insulated

multi strand copper wire (25 sq mm minimum) with copper lugs at both ends as per
DRG No. 10 & 12.
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effectively warn individuals of high-voltage electrical hazards and promote s-afety.'

4.6.13 The offer shall include supply, installation, testing and commissioning (SITC) of the

4.7

4.7.1

4.7.2

4.7.3

4.7.4

4.7.5

4.7.6

4.7.7

4.7.8

479

setup, complete in al respects. A suggestive block schematic is provided to give a

System Requirements:

The bidder must ensure completeness of the envisaged Upgradation of Compression

chain, Monitoring and Power Supply system, Replacement of RFE system of C band

and layouts for proposed solution based on the offered equipment along with the offer.

In order to ensure the completeness of the scope of system, any additional
equipment/accessories which bidder feels hecessary to complete the configuration

should also be quoted. However, in such case they should provide proper justification
for the additional equipment required.

Bidder shall submit only cne solution (Single BOM) for the offered system. Bid with
Mmultiple options against any requirement is liable to be rejected. BOM shail not contain
any optional items as an alternative for any line entry item. However, bidder can offer

additional accessory items as options for performance improvement of main line entry
iter of same make.

Each offer should be complete in all respect. Incomplete & non-compliant offers will be
rejected summarily, without making any references to bidder.

Cross reference in respect of supporting documents, should be given with proper page
number and volume no. etc. |f required Doordarshan may afso ask for any other
supporting document to ascertain the claim of bidder and their OEM.

The bidders may visit the site for their assessment of existing facilities and
requirements before submission of the bid, Bidders desiring to visit the site must

SATDfComEis/Ton_RF_H PA_Pitampura__and_DDK_DeihiiSep~2024
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submit the request to Doordarshan one week in advance with the details of the
persons for facifitating the visit,

4.7.10Cost of any other work, consultancy and material required for completing the
installation & commissioning of the compression. monitaring and Power Supply system
should be taken into account and Clearly mentioned while submitting the tender.

4.7.11 The local office/authorized representative/dealer will be the nodal point for resolving
issues related to instaliation, commissioning and after sales support. Details of the
OEM office and its location are to be provided along with bid.

4.7.12 The offer should clearly specify the list of equipment hardware, interfaces, cables etc

and associated software provided with the Remote Computer System for interfacing it
with different components of the chain.

4.713To avoid any delay due to inter-dependent activities fike site readiness, providing
power supply etc, the bidder should submit time frame for completing the activities up
to the cormmissioning of the set-up on a PERT chart starting from date of issue of
Purchase Order (P.O.)(i.e. DDIMM/YYYY)+ along with bid.

4.714As an SITC contract, all supplied equipment are to be installed, tested and
commissioned at site mentioned above, by the Bidder. The cost of any other
interconnecting material and {abour required for laying of cables, Earthing etc. should
be included in the tender.

4.7.15The successful bidder will be solely responsible for commissioning and
operationalisation of Input and Baseband System, Compression System, Monitoring

System, RF System and Power Supply System to the satisfaction of Doordarshan.

4.7.16 System/equipment (Equipment, Panels, Board, Motor cantrollers etc.) should be
offered along with its framelhous_ing and other accessories which are necessary to
meet the specifications/requirement and for the full exploitation of the equipment.

4.7.17 The routing of wiring between racks to be done from the Top of the racks.
4.7 18 The bidder should specify the hardware limitation if any.

4.7.19 The system must offer an intuitive user interface as well as remote configuration of all
modules, sunplifying system deployment and reducing operational routines.

4.7.20 The layout plan of equipment of Input and Base band system, Compression system
and Monitoring system, RF System, Power Supply system, racks, electrical diagram,
PDP, SDB layout and other drawings need to be submitted for approval of
Doordarshan before execution of SITC wark at site.

4.7.21 A suggestive block schematic is provided in annexure —VI| of Appendix-D (DRG No. 1
to 13) to explain the full scope of the work and give a general idea about the intended
configuration. A complete schematic of actually proposed implementation should be

supplied along with the quote. Physical topography may be different than the
suggestive block diagram but it should meet the project objectives.

4.7.22 The successful bidder will be required to print and display the Final laminated
Technical Block diagram and detailed Line diagrams (in calor) of adequate (A1 or
bigger) size for all the modules of the final solution in the facility after the completion of
the installation. One set shall be mounted on wall and other for record at Station, The
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soft editable copy of the Technical Block diagram and detailed Line diagrams (in color)
shall also be provided,

Technical Specification of Major Equipment
5.1 Input and Base band System

The L band input signal will be received from L band 16 port Patch Pane! of Receive
Antenna and it will be routed through L band splitter to L band Router. The input and

base band system will consist of:
(a) 16x16 L band Router _
(b) Integrated Receiver Decoder (IRD) for 8D and HD channels
5.1.1 16x16 L Band Router
A. General
(1) L band signal shall be received through RF cable from LNBC of C band receive
antenna and connected to L band Router through L band splitter. The output of L
band router shall be connected to IRDs.
(i} Router shouid have Full fan oyt (splitting) facility such that it can be configured to
route any of the input (16 input) carrying L band signal to any or all of the output
(16 no. outputs).
(iiy 1t should have dual redundant Power supply unit.
(iv) 1t should have hot swappable frame controller card or CPU Card.

(v)  The unit shall be able to provide DC power to LNBCs either through inbuilt Power
Supply or Power Supply Unit of the same make as of router.

(vi) Configuration & Control of the L-band router (LBR) should be through
OEM(Router) supplied NMS apart from the manual control through external
control panel or control panel on router or front panel touch screen.

B. Specification

'S, No, [ Parameter Specification ]

1 Operating frequency 950 to 2150 MHz
2 |lIsolation. -
a | Input to input 80dB (min.) ]
| b | Output to output 60 dB (min.) ]
C|lnputtooutput ____| 50 dB {(min) ]
3 | Return loss L ]
a | Input return loss _[10dB (min) T
i b | Output return loss 10dB (min,) ]
4 Input and output RF Connector Type "FIBNC" ]
5 Impedance 75 ohm )
L6 | Remote control RS 232 or RS 422/485 ar RJ45 or other

5.1.2 Integrated Receiver Decoder (IRD)
A. General

(1) The professional IRDs should receive the L band input and give digital (SD-
SDI, SD-SDI with Embedded Audio, AES/EBU, HD-8DI, HD-SDI with
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Embedded Audio), ASI outputs and MPEG-2 T
services filtering facility and bulk decryption.

One SD-SDI down converted output of HD-SDI should be available.

S over IP output with multiple

IRD should be able to carry out multiple services filtering on IP output port.

IRD should have provision to enter or edit all

reception of the signals through either front co
browser.

the parameters for perfect
ntrol panel display or web.

There shall be a provision for observing BER & signal level or C/N & C/N
margin or Eb/No & Link Margin for DVB-S made of operation and PER &
signal level or C/N & C/N margin or Es/No & Link Margin for DVB-$2 mode
of operation through either front control panel display or web browser,

IRD should be able to bulk descrambler of BISS mode 1 and BISS-E
signals.

There should be at least one vacant slot (Cl slot) for each channel of
conditional Access System for descrambling all MPEG-2, H.264/MPEG 4 &
H.265/HEVC enceded channel and DVB-S & DVB $2 compliant services.

Each Ci slot should be integrated/configured with atleast two L band Input
port.

There should be direct decom

pression of ASI to SDI i.e. not through analog
to Digital conversion.

IRD should be able to store at least 10
memory.

presets channels configuration in

It should be possible to configure and monitor the IRD through NMS.

IRD should be able to generate an

d save logs for alarms and warning
through NMS of compression system.

IRD should have facility to pass ancillary data like closed
608/708, DVB-Telstext, DVB- subtitle, DPI SCTE-35 etc.

Bidder may offer Server based
based professional IRDs. Each
four professional IRDs.

taptioning, EIA

professional IRDs in place of Hardware
server chassis may accommodate two to

B. RF Parameter Specifications

Sl._ | Parameters Specification - ]
|1 _linput Frequency Range | 950 - 2150 MHz L )
|2 No. of Inputs |2(mny a
|3 [ Tuning Step Size 1125 kHz, Max. -
4 | Satellite Frequency C- Band & Ku-Band, Selectable
9 | Input Impedance /50hms
6 Input Connector F-Type female ]
| 7 i Input Power Range (-30 to -60 dBm per carrier |
8 Image Rejection _|»30dB ]
| 9 !Input Return Loss 8 dB Min. ]
SATD!Compression_RF_HPA._Pitampura-_ and_DDK_Dehi/Sep 2024 Page 20
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10 Noise Figure | 15 dB Max.
11 AFC Tuning Range + 5 MHz
12 De-Modulation Method | DVB-S QPSK,
_ DVB-S2 QPSK and 8PSK __
13 | Variable Symbol Rates | 1.0 to 40 M Symbol /sec for ( DVB-S)
_ 1.0 to 40 M Symbol /sec for (DVB-S2)
14 Convolution Inner FEC R= 1/2, 2/3, 3/4, 5/6,7/8 (DVB-S,
selectable QPSK},
R=1/2, 3/5, 2/3, 3/4, 4/5 5/8, 8/9, /10
(For DVB-82, QPSK)
R= 375, 2/3 , 3/4, 5/6,8/9,9/10
( DVB-52 , 8PSK) B
15 IF Filter Bandwidth

Automatic Selection (dependent on
Symbol Rate).

C. ASlinput and AS| Output Transport Stream specification

SL. | Parameters Specification

No.

A _ASl Input )

1 Format MPEG-2 TS over AS| on BNC

2 Quantity for ASI input | Minimum one no. on BNC

B | ASI Output " o
'1 | Format MPEG-2 TS over ASI on BNC

2 Quantity Minimum one no. on BNC

D. Audio and Video Decompression Parameters

5l.

Parameters -

Specification

1

Video Resolution (all

iy For SDTV

resolutions shall be capable | 720 X 576
of |, P & B frame decoding, 544 X 578

other standard solution
should be selectable)

480 X 576
ii) For HDTV
1920x%1080
1440x1080

Video Decompression Type i) 8D MPEG-2, MP@ML, 4:2:0

i} SD MPEG-2, 422@NIL, 4:2:2

iii) SD MPEG-4, MP@ L3, 4:2:0

iv) SD MPEGH4, Hi422@ L3, 4:2:2

v) HD H.264 MP@ Level 4.0 4:2:0
vi) HD H.284 Hid22 @ Level 4.0, 4:2;2
vil) HD H.285/HEVC Main 10 4:2:0

Television Standard

PAL-B (EN50083-9)

L NRov]

Audio Decompression Type 1) MPEG-1 Layer-Il audio

iYHE AAC( MPEG 4) v1 & v2 5.1 Audio
iii)Dolby Digital (AC-3) 5.1 Audio

iv) Dolby Digital plus 5.1 Audio (E-
AC-3) (Pass through)

v} Linear PCM (Pass Through)
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| | | vi) Dolby E (Pass-through) ]
E. Digital Video output Specifications (SD-8DI & HD-SDI)
| SI. | Parameters Specification
1 SD-8D! and HD-SDI Q/P SMPTE 292M-1485 Mbps
Serial Interface SMPTE 259M-(10 bit) 270 Mbps
2 SD-5DI with Embedded SMPTE 272M
s Audio N
3 HD-SDI with Embedded SMPTE 299 M
Audio
4 Video Qutput Format HD-SD and SD-SDI
5 Connector Type BNC (75 Ohms)
B Quantity Minimum 2 Nos. of digital autput
compliant to ITU-R BT.656
Standard or latest
7 Level 800mV p-p for SDI As per ITUR
BT.601 (part A) and ITU-R BT.709

F. Digital Audio Output Specifications

[ s

Parameters

Specification

1

! Qutput Format

i) AES/EBU or AES3 id

i) HE AAC('MPEG 4) v1 & v2 5.1 Audio

iii)Dolby Digital (AC-3) 5.1 Audio

iv) Dolby Digital Plus 5.1 Audio (E-AC-3) (Pass-
through)

v) Linear PCM (Pass Through)

vi) Dolby E (Pass-through)

Load Impedance

75/110 Ohms

2
3

Connector Type

BNC Female/XLR male Socket or with suitable |
XLR adapter (i.e. no terminal block)

[ 4

| Number of Output

4 Stereo Channels

G. LNB Power Supply & Control

SI. | Parameters Specification
1 LNB Voltage + 13V (Vertical) and 18 V {Horz.) polarizations
switching or 19 V fixed.
2 Pawer Consumption 300 mA, (Max.} L
'3 | Qver Current and short Foid back current limiting.

circuit protection

4

L

LNB Power Supply &
Control

Receive Polarization Control by electrical
Command Via LNB-IF feeder (High & Low band
switching Pulse for Ku-Bang operation)

H. IP Input (TS & Data) and IP Qutput (TS & Data) specification

141

Sk Parameters Specification
No.
A iP Input
‘1 | Format MPEG-2 TS aver IP (MPTS and SPTS ) on |
Ethernet
2 Quantity for IP Input Minimum two no. RJ 45 if unidirectional ports,
SATD/Compression_RF_HPA_Pitampura_and_DDK_Delhi/Sep_2024 , Page 22
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otherwise minimum one number RJ 45 if Bi-—‘
directionat port
B IP Output ]
1 Format MPEG-2 TS over IP on Ethernet with mutiple
) services filtering facility and decryption
2 Quantity for iP Qutput | Minimum two no. RJ 45 if unidirectional ports,
otherwise minimum one number RJ 45 if Bi-
directicnal port. |
. Size
| Si. No. | Parameters Specification |
1 Mount 19” Rack Maunt !

J. Hardware of Server in case of Server Based Professional IRDs

(a)

General Feature: ' |

i

Bidder may offer server based professional IRDs in place of Hardware |
based professional IRDs. Fach Chassis may accommodate twe to four
professional IR Ds,

i

CPU/Chipset of server should have facility to enable an environment where |
applications can run within their own space, protected from all other
software on the system.

11

CPU/Chipset of server should have security feature that can reduce
exposure to viruses and malicious-code atiacks and prevenl harmiul
software from executing and propagating on the server or hetwork.

CPU/Chipset of server should have facility of Secure Key consisting of a
digital random number generator thal creates truly random numbers (o
strengthen eneryption algorithms.

CPU/Chipset of server should have Thermal Monitoring facility to protect |
the processor package and the system from thermal failure. '

vi

The offered processor of server should be scalable. high quality, robust |
with efficient performance.

Vil

Each server of software based professional IRDs should be designed with |
85 percent (Max.) CPU loading.

viii

CPU of server shall be similar to Intel Xeon Gold series / AMD EPYC 37|
Generation Series or better and the launch date of CPU of offered server
should not be prior ta vear 2021, )

1X

Facilily to store the last configuration in the software based professional
[RDs.

141
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(b) | Hardware Feature:

S. No. Parameter

| ~ Specification

A, Performance of Centrfil"Prucessing Unit

"No. of Core

24 (Mi:f]__) per CPU

48{ Min.) per CPU

1
2 | No. of Thread
3

| Processor Base ['requency

2.60 Gz or better

4 No. of CPU Onc or mere

B. | Memory Specification -
5 |RAM DDR4 or better. 64 GI3 or more
6 | Storage Memory SSD. 240 GB (Min.) in Raid 1

Configuration

C. | Operating System
7 Operating System

Linux

D. | Ethernet Network
8 | No. of Ports (Duplex) in

i, Minimum one physical (R} 45) bi- |

Server directiona! port of1Gigabit for Input
ii. Minimum two physical (RT 45} bi-
directional port of | Gigabit for output
i i, Minimum one physical (RJ 45) bi-
directional port of 1 Gigabit for
B Management & Control "
E. PCI slot
9 PCH slot 2 nos. or more
F Operating Environment

1 0 | Operating "l emperature

1 10t0 +35 °C

B 1! Humidity

10% to 90% n on-c(md'énsing

5.2 Digital Compression System

2869

i)  The baseband and MPEG 2 TS over IP signals to the Input of the Encoders are
to be brought from IRDs installed in Input rack via SDI Router & IP Switch. All the
compression equipment should preferably be from one OEM/company or
approved by OEM of compression system, for ease of operation, networking and
full automation. The system management should be through NMS. The
compression system shall comprise basically a minimum of the following

equipment:

a) 64x64 SD/HD-SD| Routing Switcher
by Chassis consisting of multiple MPEG-2 & MPEG-4 SDTV and MPEG-4 &

HEVC HDTV Video Encoder

c) 1P Encapsulator cum Multiplexer for Statistical Multiplexing

d) IP Data Switch

e} Compression Control system Computer (Hardware and Software} Le.
Network Management System (NMS)

f) 16 x 16 or better matrix of SDI/AS! Router
g) Network Time protocol (NTP) Server

SATD/C mp(:is’sj-»_RF*H PA_Pitémpura_'and_DDK_De1hi!8'9p_2024 Page 14
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The compression system should have facility to insert Logo (JPEG/PNG, GIF
format) for each channel either in encoder or in multiplexer. Alternatively,
separate logo inserter unit can also be offered.

All the Compression equipment like SDI Router, Encoders and IP Encapsulator

cum Multiplexer, IP Switches, ASI Router ete shall be compatible with IP based
interface.

Compression system (either in Encoder or [P Encapsulator cum Multiplexer)
should have BISS-1 and BISS-E encryption facility to encrypt all the services with
enable & disable facility.

All the electronic equipment should have necessary control interfaces through RS
232 | RS 422/ RS 485/ RJ45 etc so that they can be interfaced with a Controt
Computer for remote monitoring and control with suitable GUI. The associated

software for logging, archiving, monitoring and contralling along with the
accessories should also be made available.

5.2.1 64 x 64 SD/HD-SDI Routing Switcher
A. General:

The routing Switcher should be very reliable and able to be used for selection of
any one of the 64 HD-SDI input signals to 64 HD-SD| different destinations. All 64
X 64 input and destinations shall aiso be SD-SDI. The equipment so offered
should be for professional set-up applications. The Router has ta be quoted with
X-Y and Single Bus Remote Control Panels.

Essential features:

() The routing switcher electronics should be capable of being mounted in a
standard 19" rack frame.

(i} The rack frame should be modular to house input, output, control and power
supply modules.

(i) The switcher shali handie HD-8DI & HD-SDI with embedded audio, SD-SDI
& SD-SDI with embedded audio and AS| signal for routing from input to

output deS’-tinations of their respective port. The switching should take place
during the vertical interval period.

{iv) | The switcher should have storage facilities for control information, so that in
case of pawer supply failure, the status of the switcher output should remain
unchanged when the power supply is restored.

(v)  The switcher should have redundant Cross point card/module and redundant
controller/ logic cards to achieve complete (1+1) redundancy.

(vi)  The switcher should have auto-switchable redundant dual powet supplies.

(vii) A certificate from Compression OEM regarding compatibility with
compression NMS is required to be submitted for the offered router along
with the bid.
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(viii) Any of the 64 HD-SDI and SD-SDI input shall be capable of being switched
to any or all of 64 outputs ports.

C) Technical Specification:

S| | Parameter | Specification
1. [Matrixsize | 64 x64 for HD-SDI and SD-SDI port
2. Input and | HD-SDI with embedded audio ( including Dolby AC-3 5.1
connector audio & Dolby E, SD-8DI with embedded audic and AS|
_ (BNC/HD BNC; 75 ohms) ]
3. Equalization | Automatic: 150 Meters at 270 Mbps.
for SD-SDI
3 signal
4. | Equalization | Automatic: 80 Meters at 1.485 Gbps.
for HD-SDI !
signal |
5 | Output and | One or more HD-SD! with embedded -audio ( including !
i connector Dolby AC-3 5.1 audio & Dolby E) and SD-8DI with
embedded audio for each of 64 HD & SD SD} destinations;
BNC/HD BNC; 75 ohm, 800 mV +10%.
6. | Return Loss | =10 dB on data rate upto 1485 Mb/s throughout the

i . | switching chain. |

5.2.2 SDTV Encoder in MPEG-2 & H.264/MPEG-4-AVC Compression and HDTV
Encoder in H.264/MPEG-4-AVC & H.265/HEVC Compression Configuration

A. Configuration of Encoding System:
(i)

Bidder shall supply, install, test and commission {SITC) one set of compression
system having H.264/MPEG-4 and H.265/HEVC compliant Encoders in (X+2)
chassis configuration where “X” is no. of chassis comprising of atleast 16HDTV
Encoders with SDI input per stream. “X" no. of these encoder chassis shall also
be capable to take atleast 32 SDTV signal with SDI input and compress them to
MPEG-2 and H.284/MPEG-4 compression format without any limitation or
requiring upgradation /downgrading by way of hardware and software. Each
encoder chassis shall have 4 to 8 BNC/HD BNC/Micro BNG/DIN/Mini DIN
Ferale ports enabled for feeding SD/HD SDI input signal. Each encoder chassis
should have same hardware and software licenses.

For example, if bidder offers encoder chassis with 8 BNC/ HD BNC/Micro
BNC/DIN/Mini DIN Female port, the probable combination/configuration of
channels to be compressed in each chassis are tabulated below:

Groups/ No.of | No.of SDTV No. of HDTV | Total No of
Combinatio BNC/HD Channel to be Channel to be | TV channels
ns BNC /Mini | compressed in | compressed in to be
{at a time DIN Ports MPEG-2 & H.284/MPEG-4 | compressed
anyone) enabled per | H.264/MPEG-4 | & H.265/MHEVC in Each
chassis {(at a time (at a time chassis
anyone anyone
SATD/Compression_RF_HPA_Pitampura_and_DDK_Dethi/Sep_2024 Page 26
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standard) with standard) with
SDI Input SDI Input
(a) 8 8 0 8
(b) 8 6 2 8
{c) 8 4 4 8

{iy Al the above encoder chassis of compression system shall also be capable to
take MPEG-2 TS over |P input with decoding of MPEG-2, H.264/MPEG-4-AVC
and H.265/HEVC Main 10 compressed contents to base band signal format. All
encoder chassis with MPEG-2 TS over IP input shall be capable to encode
minimum 4 HDTV channel in H.264/MPEG-4-AVC & H.265/HEVC Main 10 (at a
time anyone standard) and minimum 16 SDTV channel in MPEG-2 &
H.284/MPEG-4 (at a time anyone standard) without any limitation or requiring
upgradation/downgrading by way of hardware and software licenses.

The probable combination/configuration of channels to be compressed by
enabling various filters (Noise Filters, Pre-processing, etc) are tabulated below:

Groups/ | No. of SDTV Channels | No. of HDTV Channels to Total No of
Combinat | to be compressed in be compressed in TV channels
ions MPEG-2 & H.264/ H.264/MPEG-4 & to be
{atatime | MPEG-4 (at a time H.265/HEVC (at a time compressed

anyone) | anyone standard) with anyone standard) with in each
MPEG-2 TS over IP MPEG-2 TS gver IP Input chassis
Input .
2 13 1 14
3 5 2 11
4 6 3 9
5 4 4 8

B. Features of Encoder

(i  There should be dual redundant SMPS power supply units per Chassis. In case
of Single power supply unit in encoder chassis, bidders can offer additional
chassis which shall be populated with same no. of encoders with single power

supply unit for the completeness of the offer as an alternative to inbuilt redundant
power supply unit.

(i) It should also have the preprocessing facility for the efficient encoding process
viz; adaptive noise reduction.

(i} It should have multi-pass encoding.
(iv) It should have interface for Remote Control.
(v) It should generate PSI.

(vi) On loss of Video input, it should have the option to auto switch to pre-recorded
Image (JPEG/PNG, GIF format) and in case of "No video Input", it should be
configurable to 'No video output”.

{vii) The encoder shall be MPEG-2, MPEG-4 and HEVC standard compliant without
any limitation or upgradation by way of hardware or software licenses.
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(viil) There should be provision for 4 stereo audio with MPEG-1 Layer-il & HE AAC v1
& v2 5.1 audio encoding in each SDTV encoder.

(ix) There should be provision for 4 stereo audio with Dolby Digital (AC-3) 5.1

decoding & encoding, Dolby Digital plus 5.1 decoding & encoding, MPEG-1

Layer-Il & HE AAC v1 & v2 5.1 audio encoding in each HDTV encoder which

may enable to encode the audio in Dolby Digital (AC-3) 5.1 and Dolby Digital

Plus 5.1 audio with down-mix of one MPEG-1 Layer-Il at any given point of time.

{x) There should be audio loudness control in each channel for maintaining uniform
audio level in spite of changes from different input feeds and programs meeting

the ITU-BS-1770-2/ ITU-BS-1770-3 standard for loudness control.

The Encoder shall be closed captioning compliant with EIA 608/708, DVB-
subtiting and digital program insertion compliant with SCTE35 insertion via

SCTE104 triggers without any limitation or upgradation by way of hardware or
software licenses.

{xi)

(xi) The encoded output of chassis should be MPEG-2 TS over |P on RJ45

connector.
{xiii) Encoder hardware/Server shall also be capable to support RTMP, DASH, HLS
encoding/streaming format, so that it may be enabled by additional licenses in
future, if required.

C. Serial Digital Interface (SDi} input Specifications

31, | Parameter
1 |Video Inputs
2 Serial Interface

| Specification
SD-SDI & HD-SDI with embedded audio

i) SMPTE 292M, 1485 Mbi/s (10 bit) with
i embedded audio

iy SMPTE 259M, 270 Mb/s (10 bit) with
embedded audio

3 | Format ITU(R)-BT. 801 & ITU-R BT.709

4 Connector BNC/HD BNC/Micro BNC/DIN/Mini DIN
female,
75 ohm

5 | Physical SDI Portenabled | i) Minimum 4 Port

ii) Maximum 8 Port

| Input Level

800 mV p-p nominal +/- 10%, SDI input

6
7 Return Loss

>15 dB from 5 MHz to 1.5 GHz /OR

D. Embedded Serial Dlgital Audio Input Specifications

S1. | Parameter

Specification

1 | Serial interface

a) SMPTE 272M
b) SMPTE 299M

2 | Format

AES/EBU, 4 stereo channels

3

Connector

BNC/HD BNC/Micro BNC/DIN/Mini DIN |

E. IP Transport Stream Input Spec":‘imfications

| Female.75 ohm

Sl. | Parameter

| Specification

SATD/Compression_RF_HPA_Pitampura_and_DDK_Delhi/Sep_2024
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1 | Type Gigabit Ethernet
2 | MPEG Format MPEG 2 TS over IP (SPTS & MPTS)
3 | Decoding of Video from ) MPEG-2
TS i) H.264/MPEG-4-AVC
i) H.265/HEVC Main 10
4 | Decoding of Audio from ) MPEG-1 Layer-ll
TS iy HE AAC V1 & V2 5.1 Audio

i) Deolby Digital AC-3 5.1 Audio

iv) Dolby Digital Plus 5§ 1 E-AC-3 Audio
Minimum two nos. independent ports and
configurable in redundant mode
1000 Mbps or better pef port
1000 base T or better g
45 g . ‘

5 | No of Ports dedicated for
IP Input source

8 Port Speed

7 Ethernet Interface

8 | Ethernet Connectors

F. IP Streaming Input Specifications

Eachencoder chassis shall have the facility to pull the channel from Cloud/URL.
Thereafter, channel may be decoded; and encoded in desired format for multiplexing
with external IP Encapsulator cum Multtiplexer. input format of IP stream is given

below;
1. RTMP IP Streaming Input Format_of TV Servic ]
i) HDTV Channel
Video .
Stream . . Video Audio Type of
Input -ing Profile | Decodin Profile | Resolutio | Decoding | Audio
Format Format Number g n Standard | channels
standard '
Steren,
- 1920 x AAC- Mono for
! H264 | High 1080 | LCVIV2 | AACLCY
1 and V2
Sterec
MPEG :
, _ . 1440 x AAC- Mono for
RTMP e I 264 | HOh 1 oo | LoVIV2 | AACLCV
B 1 and V2
Stereo,
. AAC- Mono for
3 H.264 High 1280x720 LCV1V2 | AACLC.V
1 and V2
ii) SDTV Channel
Video . . ,
Input St(eam Profile | Decodin . Vldeo_ AUd'.O Type_of
-ing Profile | Resolutio | Decoding | Audio
Format Number g
Format n Standard | channels
standard
Stereo,
. AAC- Mono for
MPEG 1 H.264 High 720 x 676 LCVI V2. | AACLC V
RTMP | TSi.e. 1 and V2
{.TS) AAC. Stereo,
2 H.264 High 544 x 576 LC V1. V2 Monao for
o AACLC YV
SATDEComwn_RF_H PA_Pitampura_and_DDK_Delhi/Sep_2024 Page 29
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1 and V2
Stereo,
: AAC- Mono for
3 H.264 High 480x576 LCVAV2 | AACLC.V
1 and V2
2. HLS IP Streaming Input Format of TV Service
i) HDTV Channel
l Video . .
Stream . g Video Audio Type of
T?r‘:\:j;t -ing I\Tt:-?:llalgr Decodin Profile | Resolutio | Decoding | Audio
Format g n Standard | channels
standard
Stereo,
Maono for
_ AAC- AACLC YV
1 HH‘E‘?;;‘C& High | 220X 1 LCviv2, | 1and vz
DD, DD+ 51 for
DD &
DD+
Stereo,
Mono for
MPEG . AAC- AACLCV
HLS | TSie. 2 A& high | TR Leviv2, | 1andv2
(TS} DD, DD+ | 51 far
DD &
DD+
Stereo
for
SN AAC- | AACLCV
3 HH?E%C& High 1280x720 | LC, V1 V2, | 1and V2
DD, DD+ 5.1 for
DD &
DD+
ii) SDTV Channel
[ e . Video - . Type of
Input | Streami Profile | Decodin ; Video- AUd'.O Audio
Forma ng Profile | Resolutio | Decoding
t Format Number g n Standard channel
standard s
Siereo,
Mono for
AACLC
AAC- ‘
1 H2648& | oh | 720x576 |Levive, | V1end
HEVC V2
DD, DD+ 5.1 for
MPEG :
_ . DD &
HLS TS ie.
(TS) DD+
' Stereo,
Mono for
_ AAC-
2 H2B4& | ioh | saaxs7e | Lovive, | AACLC,
HEVC DD. DD+ V1 and
‘ V2
5.1 for
SATD/Compression_RF_HPA_Pitampura_and_DDK_Delhi/Sep_2024 Page 30
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DD &
DD+

H.264 &
HEVC

High

480x576

AAC-
LC, V1. V2,
DD, DB+

Stereo,
Mono for
AACLC,
V1 and
V2
5.1 for
DD &
DD+

SATD/Compression_RF_HPA_Pitampura_and_DDK_Delhi/Sep 2024
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3. SRT IP Streaming Input Format of TV Service |
i) HDTV Channel |
Video . . Type of
Input _Stl_'eam- Profile | Decodin ! Vldeo- AUd'P Audio
ing Profile | Resolutio Decoding _
format Format Number g n Standard channel
_ standard s
Stereo,
Mono for
MPEG-1 | AACLC,
1 H.264 & Hidh 1920 x L-N, AAC- | V1 and
HEVC g 1080  [LCvive | va
DO, DD+ 5.1 for
DD &
DD+
Stereo,
Mono for
MPEG-1 | AACLC,
ST Tg i? , H2e48 | 1440x | LI, AAC- | V1 and
TS HEVC 9 1080 LCV1, V2, V2
' DD, DD+ 5.1 for
DD &
Stereo
for
MPEG-1 | AACLC,
H.264 & . L-il, AAC- | V1 and
3 HEVC High 1280x720 LCVA.V2 V2
DD, DD+ 51 for
DD &
' DD+
i) SDTV Channel
. Video . . Type of
Input | Streami Profile | Decodin ) Vudeo_ Auch_p Audio
Forma ng Profile | Resolutio | Decoding
t Format Number g n Standard channel
standard s
[ Stereo,
Mono for
MPEG-1 AACLC
MPEG :
) H.264 & . L-Il, AAC- | V1 and
SRT T;S'rlst? 1 HEVC High 720 x 576 LCV1.V2, V2
' DD, DD+ 51 for
DD &
DD+
Stereo,
M'T_I_E”G-1 Mono
! for
H.264 & . AAC-
2 HEVC High 544 x 576 LC.VI V2 AACLC,
V1 and
’ V2
- DD, DD+ | £ 1%,
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DD &
DD+
Stereo, |
MPEG-1 | Mono
L-Ii fgrl_c
‘ AA
H.264 & . . AAC- A
3 HEVC High 480x576 LC.V1.V2 anznd
‘ 5.1 for
DD, DD+ DD &
DD+
| 4. ZIX] IP_Streaming Input Format of TV Service |
i)  HDTV Channel )
. Video Video Audio Type of
ouput Stfeamin Nro® | Decoding  Profile |Resolutio| Decoding|  Audio
9 standard n Standard channels
Stereo,
MPEG MPEG-1 Mano for
ZIX| TS ie 1 H.264 & High 1920 x | L-ll, AAC- | AACLC V1
( Té)l HEVC 1080 LC V1 V2 and V2
| LD, DD+ 5.1 for DD
& DD+
Stereo,
MPEG-1 Mono for .
9 H.264 & High 1440 x | L-ll, AAC- | AACLC V1 |
HEVG 9 1080 | LCV1V2, | and V2
DD, DD+ 5.1 for DD
& DD+
- Stereo for
H.264 & 128072 | Ll ang. | AACLCVA
3 ' High iz | L ARG e
HEVC G LC VI V2,
DD. DD+ 5.1 for DD
i) SDTV Charnnel _ _
_ .| Profile| Video . Audio Type of
Flgl?n?;t" St;i?_ﬁg; Numbe| Decoding] Profile Re::)cllﬁtc:on Decoding Audio
9 r standard ' Standard | channels
Stereo,
MPEG-1 Mono for
H.264 & \ L-ll, AAC- | AACLC V1
1 HEve | MIOn | 720x576 | ol Nn 1 and Vo
DD, DD+ 51 forBD
MPEG & DD+
ZIXI TS i.e. Stereo,
(. TS) MPEG-1 Maono far
H.264 & , L-Il, AAC- | AACLC V1 !
2 HEve | On | 844x576 | o uivo | angve
0D, DD+ | 51 for DD
& DD+
3 H.264 & High 480x576 MPEG-1 Stereo,
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HEVC L-Il, AAC- | Monafor |
LC.V1,V2, | AACLC V1
' DD, DD+ and V2

]

3.1 for DD
& BD+
5. Input Format of Radio Service received through IP Streaming ]
Input e " Audio Decoding Type of Audio
Format Proflle ﬂumber Streaming Format Standard channels

g:)__rl'\sﬂ)PEG TSie. {i)y AAC-LC, Stereo , Mono for

HLS 1 (I:i) Raw audio (i) HE-AAC V1, AACLC, V1 and

' (i) HE-AAC-V2, V2
format({.aac)

Each Fncoder chassis shall have the facility 1o encode minimum 8 Radio Service received
through IP Input streaming.

G. Video compression parameters

SI. | Parameter Specification
1 Video Resolutions (PAL) | For SDTV
720 x 576,
544 x 5786,
480 x 576,
For HDTV
1920 x 1080
1440 x 1080
2 | | | i} SD MPEG-2, MP@ML
i) SD H.264/MPEG-4, MP@ L3
Profiles and Levels iii)HD H.264 Main Profile Level 4.0
iv)HD H.264 High Profile Level 4.0
v) HD H.265/HEVC Main 10
3 i) 500 Kbps to 4 Mbit/s for 4:2:0 Profiles of
SDTV on MPEG-2 depending on Resolution
ii) 3 to 20 Mbit/s for 4:2:0 Profiles of HDTV
in MPEG-4 depending upon Resolution
iii) 3 to 8 Mbit/s for 4:2:0 Profiles of HDTV in
HEVC Depending upon Resolution

Video Bit-rate

4 Temporal Processing l, B, B, P frames structure to support low
delay mode.
i f lac L . .
S ! ngmg of Interlaced ! Adaptive field & frame Processing support
Video |
6 Spatial Redundancy Discrete Cosine Transform (DCT)
Reduction
7 Chrominance Format 4:2:0
| 8 | Aspect Ratio 4:3 and 16:9
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|9 | Type of Encoding [ Variable bit rate
H. Audio Compression Parameters
' SI. | Parameter Specification B
1 i) MPEG-1 layer I
Audio Encoding | iy HE-AAC (MPEG-4) vt & v2 5.1 Audio
Method i) Dolby Digital 5.1 AC-3 audio
iv) Dolby Digital Plus 5.1 E-AC-3 audio
2 Data rate ) 64-192 kbps (MPEG-1, layer Il)

i) 32-72 kbps (HE AAC v1 encoding)

i} 16-64 Kbps (HE AAC v2 encoding)

iv) 224-640 kbit/s (Dolby Digital 5.1 audio encoding)
v} 192-640 kbit/s (Dolby Digital Plus 5.1 audio
encoding}

1. IP Transport Stream Output Specification

Si. | Parameter Specification
1 Type Gigabit Ethernet
2 | MPEG Format MPEG 2 TS over IP _
3 No of Ports dedicated for | Minimum two nos. independent ports and
|P Qutput configurable in redundant mode
4 Speed 1600 Mbps or better per port
5 Addressing Unigast and Multi cast {at a time only one).
6 | Ethernet Interface 1000 base T or better
7 | Ethernet Connectors RJ 45
J. Control and configuration of Encoder chassis
3l. | Parameter Specification
1 Control port Min. 1 no. 10/100/1000 Base-T Ethernet
port for NMS
2 Connector Type RJ 45

K. Hardware of Server in case of software compression solution

a) General Feature:
I. CPU/Chipset of server should have facility to enable an environment where

applications can run within their own space, protected from all other software
on the system.

ii. - CPU/Chipset of server should have security feature that can reduce exposure
to viruses and malicious-code attacks and prevent harmful software from
- executing and propagating on the server or network.

iil. CPU/Chipset of server should have facility of Secure Key consisting of a digital
random number generator that creates truly random numbers to strengthen
encryption algorithms.

iv. CPU/Chipset of server should have Thermal Monitoring facility to protect the
processor package and the system from thermal failure.

v. The offered processor of server should be scalable, high quality, robust with
efficient performance.
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vi. Each server of software compression solution should be designed with 85
percent (Max.) CPU loading.

vii. GPU of server shall be similar to Intel Xeon Gold series or better and launch
date of CPU of server should not be prior to year 2021.

viii. Facility to store the last configuration in the network hardware so that in case
of failure of the Compression System Control Computer, the system remains

running and continues to Statistically multiplex two or more pragramme as per
the last good configuration.

b) Hardware Feature:

Sl. | Parameter | | Specification ]
A Performance of Central Processing Unit
1 No. of Core 24 {Min) per CPU
2 No. of Thread 1 48( Min.j per CPU
'3 Processor Base Frequency | 2.60GHz or betler ‘
4 No. of CPU | One or more |
B Memory Specification
5 RAM DDR4, 64 GB or more ]
6 Storage Memory _ SSD, 240GB (Min.) in RAID 1 Configuration |
c Operating System | ]
7 Operating system Linux
D Ethernet Network _ |
8 No. of Ports (Duplex) in i} 2 Nos. of 1 Gigabit port for Input or more
Server i) 2 Nos. of 1 Gigabit port for Qutput or
more
ii)2 nos. of 1 Gigabit port for Management &
Control |
V)2 nos. of 1 Gigabit port for Ancillary "
services
E PC‘ SIOt - —_—
9 PCI slot for SDI 2 nos. or more
F__ : Operating Environment _ j
10 | Operating Temperature 10 to +35 °C
11 Humidity __ 10% to0 90% non-condensing B

5.2.3 IP Data Switch
A. Features
() Multicast IP routing and access control list of connected hardware

(i) Redundant swappable Power System for protection against power supply
failures.

(i) IEEE 8021w Rapid reconfiguration of Spanning Tree, and
I[EEE802.1sMultiple VLAN instances of spanning Tree.

(iv) IEEE 802.1x support for dynamic, port-based security, providing user
authentication.
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{v) Realtime network fault analysis with easy-to-deploy device specific best-
practice templates.

(vi) The required hardware and software including their licenses shall be provided
for Multicast IP Routing, VLAN configuration and GUI of the switch for
configuration and Monitoring of IP ports through Compression NMS.

{vi() The required Hardware & associated accessoties (Cable with Connector) and

software including their licenses shall be provided for stacking of the all IP
Switches.

B. Specification

Sl. | Parameter | Specification .
A Performance _

1 Forwarding rate 72 Mpps (100 MBps)

2 Memory:

i DRAM 4 GB (Min) ) ]
ii FLASH 2 GB (Min) B
3 Ethernet ports 10/100/1000 48 (Min)

{Selectable) _

4 Switching capacity 176 Ghps(Min.)

5 Throughput 72 Mpps (Mega packets per second) or better
8 IPv6 support in software B
7 Uplink optics type 4 SFP {(Min 10GB per SFP port)

8 CPU 800 MHz {Min) )
9 Shared buffer 1 12 MB (Min) |
10 | Height of IP Switch 1 RU N
B Indicators ]
11 Per-port status LEDs link integrity, disabled, activity, speed, and !

full-duplex indications

12 | System-status LEDs: Fan, power and system Indicator __

5.2.4 1P Encapsulator cum Multiplexer
A, Essential Features:

i} Each IP Encapsulator cum multiplexer shall be capable of multiplexing minimum
of 64 SDTV services or 20 HDTV services or combination of both SD & HD
service + 4 Radio channels (only in CBR) with DVB-CSA (V-1 & V-2) supported
DVB-CAS simulcrypt encryption through P and ASI in CBR and/or VBR mode
inputs per transport stream. It should have the facility for statistical Multiplexing,
De-multiplexing and again multiplexing the relevant/required services.

i} The compression system (Either IP Encapsulator cum muiltiplexer or Encoder)
should be able to create independent as well as combination of pool of services
mux in statistical & CBR for MPEG 2, H.264/MPEG 4 and H.265/HEVC
compressed streams of SD & HDTV channels.

iii) Each IP Encapsulator shall have enabled minimum four independent IP data port
(Bi-directional), one IP port for DVB-CSA (V-1 & V-2) supported DVB-CAS with
simulcrypt encryption & four independent ASI input port and four independent ASI

S
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output port, so that IP Encapsualtor shall be able to take input stream/signal
through IP as well as ASI port for multiplexing the channels and take out

multiplexed transport stream through IP on RJ 45 as well as ASI on BNC/HD
BNC/Micro BNC port,

iv} Each IP Encapsulator shall generate four independent ASI output transport
stream with DVB-CSA (V-1 & V2) supported DVB-CAS simulcrypt
Encryption(CAS) for transmission with option of generating ASI output transport
stream without DVB-CAS encrypted (free to air) for monitoring of this set up.

v) Each IP Encapsulator should be capable to multiplex both SDTV and HDTV signal
simultaneously with DVB-CSA (V-1 & V-2) supported DVB-CAS simulcrypt
encrypted ASI output as well as without DVB-CAS encrypted (free to air)
independent ASI transport output for menitoring.

vi) It should be possible to include any HD encoder part of any mux pool and
transport stream irrespective of its physical location at IP switch and Route any
service through any Input to any output.

vii) There should be a facility to add minimum four numbers of configurable AS| port
for implementation of DVB-CSA (V-1 & V2) compliant CAS system without any up-
gradation by way of hardware and software in future.

viii) IP Encapsulator should be capable to accept variable video bit rate Programme
Stream and Multiplex the multiple streams in a muitiple Multiplexing Group i.e. “n x
services” and allocate optimum bit rate to the services in the Transport Stream.,

ix) The muitiplexer shall be capable of transmission of broadcast data signals along
with video and audio. '

x) 1P Encapsulator should have EfVB compliant for encapsulation of EPG data, DVB-
SI/PSitable, NIT table, EMM table, ECM table generated by EPG and DVB-SI/PSI
Generator/Server and CAS server in the output of transport streams.

xi} Each IP Encapsulator .cum Multtiplexer unit should have Hot swappable dual
redundant SMPS Power Supply.

B. Technical Specification

| Sl | Parameter | Specification
. a) |IP dataPort Specifications
1 {Type Gigabit Ethernet 802 .3z
No. of Ports for input and i} Minimum four nos. physical independent
output data 1 Gigabit RJ45 ports (Bi-directional) with

licenses (2 ports for Input & 2 ports for
output configurable).

i) Minimum  four nos. physical
independent 10 Gigabits SFP port (Bi-
- directional) with SFP  optical device

cartridge.
3  !'I/O Speed Min 900 Mbps per port
4 | IP Encapsulation MPEG -2 TS over IP
5 MPEG Format 188 B per TS |
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8 Addressing

Unicast and Multicast
(at a time only one).

-...,\I

Ethernet Interface

1000 base T

8 No. of Ports for ancillary
data

Min. 2 Nos. physical 1 Gigabit RJ 45 port
(Bi-directional)

9 Ethernet Control and
Management connector

Min. 1 no RJ 45 for control and
Mmanagement

DVB-ASI Transport Stream Input Specifications

Format MPEG-2 TS/ DVB-ASI

Quantity Minimum 4 independent ports
Connector BNC/HD BNC/Micro BNC; Female

DVB-ASI Transport Stream Qutput Specifications

Format

MPEG-2 TS/ DVB-ASI

S e AL S R A

Quantity (No. of o/p Port)

Minimum 4 Nos. (Two Independent output

ports for transmission and Two mirror
output ports for monitoring).

3 Transport Stream output

100 Mbps per Output Stream

4 Connector

BNC/HD BNC/Micro BNC: Female

d) { DVB-ASI Transport Stream Ou

tput Specifications

1 Format

MPEG-2 TS/ DVB-AS]

2 | Quantity (No. of a/p Port)

Minimum Four Independent ports
configurable to DVB-CSA (V-1 & V-2)
encryption for transmission.
These ports shall also he
simulerypt  minimum  two  DVB-CAS
encryption and configurable to free io ajr
mode for monitoring,

enabled 1o

3 | Transport Stream output 100 Mbps per Qutput Stream
4 | Connector BNC/HD BNC/Micra BNC; Female
e) | DVB-CSA (V-1 & V2) supported simulerypt DVB-CAS Feature |

—

IP Port far DVB-CSA V-1 & V-
2 supported DVB-CAS Control
with required licenses

Minimum one port (RJ-45)

2 | No. of DVB-CAS to be
simulcrypt

Minimum two CAS

3 | Name of CAS to be deployed

Generic Conditional Access System
(CAS)

4 | IP data port for OTA with
required license

Through IP data port or ASI input port |

5 | Scrambling Feature with
required licenses

On all independent output port with each
service and ON-Off facility.

6 | EMM processing bandwidth

4 Mbps or better

7 | ECM processing bandwidth

15 kbps or better per channel

141
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Statistical Muitiplexing:

There should be Statistical Multiplexing software to enable Doordarshan to control
the configurations of each channel encoder in order to optimize the bit rate used to
encode the video material.

The statistical Multiplexing shall essentially have following feature:-
a. User selectable minimum & maximum bit rates per channel.

b. Provision for linear hit rate changeover on frame by frame basis as ner
specified bit rate of each channel.

¢. There shall be no break in service during change of bit rate of compression
equipment and also during transition to redundant 1P Encapsulator cum
multiplexer. There shall be no requirement of rebooting of the compression
equipmerit for effecting the change in configuration.

d. Real time bit rate management for continuous allocation of bandwidth between
the encoders using only native hardware and software of encoders and
multiplexer. That is without the use of any additional / external computer
hardware or software

e Stat Mux facility should support ameng afl SDTV & HDTV channel with DVB-
CSA (V-1 & V-2) supported simulcrypt DVB-CAS encryption (CAS)

f. Fast response to the variations as per the complicacy of the source material.

g. Enabling of statistical Multiplexing shall not need any change in the hardware
or software of the receiving equipment i.e. STBs.

Implementation of DVB-CSA (V-1 & V-2) supported DVB-CAS, EPG, Video on
Demand (VoD), NVoD, Subtitling, Audio descriptor, closed captioning etc,
Services like DVB-CSA (V1 & V-2) supported with simulcrypt DVB-CAS encryption
(CAS), Subtitling, Audio descriptor, EPG etc will be carried by the DD free Dish
DTH platform and the equipment offered by the bidder shall be capable of carrying
these services without any limitation or requiring upgradation by way of hardware
and software. The offered |P Encapasulator cum multiplexer shall also be Video
on Demand (VoD) & NVoD with . TS format compliant, however Storage server,
Play out syster, GSM or IP based network for return path are not in the scope of
this tender.

5.2.5 16x16 or better matrix SDV/AS] Routing Switcher

A.

B.

General:

The equipment should be very reliable and able to be used for selection of any
one of the ASI/ SDI input signals to all destinations. The equipment so offered
shauld be for professional Broadcast applications. The Router has to be quoted
with X-Y and Single Bus control panels.

Essential Features:

i. The routing switcher electronics should be capable of being mounted in a
standard 19" rack frame.
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ii. The switcher shall handle SDI/ AS| signal for routing from input to output
destinations. The switching should take place during the vertical interval
period with re-clocking.

iii. The switcher should have storage facilities for control information. so that in
case of power supply failure, the status of the switcher output should
remain unchanged when the power supply is restored.

iv. The switcher should have a built in Auto-Switch able redundant dual power
supply.

v. The switcher quoted against this specification should be complete in all
respects and should have the desired features.

vi. A certificate from Compression OEM regarding compatibility with compression
is required to be submitted alongwith the bid.

vii. Any of the input shall be capable of being switched to any or all outputs of
router,

viii. Number of input and output port of ASI/SDI Router shall be same.
C. Technical Specification:

|SL. No. | Parameter Specification B
1. | Matrix size 16x16 or better matrix o
2 Input SDIASI ( BNC 75 ohms) )
3. | Equalization Automatic: 150 Meters at 270 Mbps. o
4. output SDI/ASI (BNC 75 ohm)
5. | Return Loss Should be maintained better than 15 dB on data rate |
[ up to 270 Mb/s throughout the switching chain.

5.2.6 Compression System Con"trql.Co'mputer with Software

A. Compression System Management Functions

(a) The compression system control computer shall control the operation,
redundancy switching and configuration of all parameters of encoders, |P
Encapsulator cum multiplexers, SDI & AS| routers and IRDs including alarm and
fault logs for a minimum of 365 days or configurable to 90/120/180 days subject
to limitation of hard disk space.

(b} NMS/AMS (Compression contral system) offered should be capable to mux 60

TV channels (min) per mux group. However, there should not be any restriction
on total number of output streams.

(¢) NMS/AMS of Compression system shall have the facility to configure, control and
Monitor minimum 60 equipment/elements like IRDs, Encoders, IP Encapsulator
cum Mux, SDI Router, AS| Router, RCPs, IP Switches stc.

B. Salient Features:

The System Control Computer shall be used as a control protocol to configure the
various parameters for the statistical multiplexing such as:

i.  To configure encoders for variable Bit Rate Transport Stream. Setting of
minimum and maximum limits of data rate for each encoder.
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To configure GOP pattern for frame-by-frame encoding. Encoding should take
place at the encoder in real time.

If the  System Control Computer fails or powered down, the whole system
should be failure protected so that it still works.

Facility to store the last statistical Multiplex configuration in the network hardware
so that in case of failure of the Compression System Control Computer, the
system remains running and continues to statistically multiplex two or more
program as per the last good configuration.

To configure IRDs supplied by OEM to any pre-defined TV channels.

There shall also be a facility to configure the encoders for pre-defined image
(PNG/JPEG, GIF format) on the loss of video input in NMS.

There shall be facility to create ghost backup of hard disk of NMS computer on
USB storage.

Each set of Network Management System (NMS} shall comprise of (1+1) rack
mounted server for 24x7 operation in master and slave configuration ar cluster
configuration with three client licenses. :

There shall be three client PCs with required licenses and 21 inch or befter size

display monitors along with each PC for monitoring of NMS system from remote
locations.

These client PCs shall be installed in the Monitoring recom, shift in-charge room
and HPA Portacabin room. HPA Portacabin room is located 30 meters away
(approx.). An Ethernet connection required to be provided on the client PC for
monitoring in HPA Porta-cabin room.

The Compression Control Computer (NMS) should be capable of controlling and
monitoring all parameters of the digital video and audio compression system
through suitable hardware interface and user friendly GUI,

To facilitate centralized network management operations in future, it should be
possible to operate the system remotely via a suitably configured computer and
modem over standard dial-up telephone lines or Broadband network. It should be
supplied with complete hardware and software to interface all the equipment in
the chain for their proper control and monitoring.

The complete compression NMS software of each set is to be loaded on a single
control computer/Server with networking facilities if offered in Master and slab
‘mode, whereas compression NMS software of each set is to be loaded on two
control computer/Server with networking facilities in cluster mode.

C. Required Hardware and Software

The compression system control computer shall be based on industry standard,
open system hardware and software that will provide a user-friendly GUI to the
operator.

| S. No. [ Parameter ' Specification "
1 Man Machine Interface Graphical User Interface (GU
2 Operational Features Based on latest Windows / Linux version: |
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' (a) Diagnostic log
(b)  Transaction log
{c) Password privilege system
(d) Dial in modem support/Through
Broadband
{e)  Muiti user terminai support o
3 Physical Connection to Ethernet 10 Base-T/100 Base-T through
Equipment | CAT 6 or better cable L
4 Hardware Platform Supplier to provide full details of the industry
standard hardware platform proposed o
5 Software Supplier to provide full details of the industry
standard software platform proposed
6 Back up on USB storage | The back-up/ recovery USB storage for all
the software are to be provided with proper
licensees. ]
7 No of Equipment/ 75 Nos. (minimum)
Element to be controlled
by offered Compression
NMS/AMS | ]
i 8 Storage Memory SSD, 240GB (Min.) in RAID 1 Configuration |

D. Remote Access

It shall be possible to add a remote user terminal and modem/IP interface to
provide access to the control system computer from a remote location via dial up
telephone line/ Broadband network. The remote user shall have access to all the
commands available at the main control system, subject to password restrictions
for security. The remote user shall be presented with a user interface, which s
identical to the local user interface.

5.2.7 Network Time protocol (NTP) Server
A. General

.. NTP server should be secured and reliable source of network time synchronization
for broadcast application.

i, NTP Servershéll have front panel display and keypad for configuration.

iii. It should have Secure Web interface for Configuration, monitoring of status, logs
etc via Internet browser.

iv. ‘It should have dual redundant power supply,

v. lt should have also GPS based time synchronization facility consisting of
necessary equipment and licenses.

B. Technical Specification

S.NO. Description | Specs O
. | Accuracy (GPS Locked) S microseconds per day(5.79x10) ﬁ{
2. | Type of Oscillator Rubidium (Rb) *‘
3. Network Timing Service i) NTP V2, V3, v4 i
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i)  SNTP V3, V4 | |
4. | Number of clients/devices to be | Minimum 2000
synchronized
5. | Mode of Operation Unicast, Broadcast and Multicast
6. | Network Input output pén | Minimum two no. Gb Ethernet (RJ-45)
7. | Management IP Protocal IPv4/ IPv6 Compliant ]
8. | Antenna Connector | SMA/Ntype/TNC
9. | Management Interface RS-232 or 10/100/1000 Based-T
Ethernet Port
10. | Status Indicator | LED/OLED based
11, Size | " 19" rack mountable
5.3 IF System

The IF System consists of the following equipment:
a) Satellite Modulator in (1+1) redundant configuration
b) IF Redundancy switch.
5.3.1 Satellite Modulator

A. Essential Features:

i} The offered modulator should be compact, reliable and have state of the art
technology.

i) 1t should provide IF output (70 + 18 MHz) as per DVB-S and DVB-S2
standards’ modulation schemes based on the user requirement.

iif) it should have facility to perform pre-equalization/pre-correction to signal
before feeding upconverter so that downlink signal is kept within 36 MHz BW
of the transponder, This should not affect the operation of the existing IRDs
(MPEG-2, MPEG-4, HEVC and DVB-S & DVB-S2 compliant).

iv) The offered modulators should have front panel display. It should be possible

to configure the modutators through front pane! keys and through browser on
remote computer.

v) The offered modulators should be compliant to the ETSI 103 129 DVB Carrier
|D (DVB-CID) requirement.

vi) Modulators will be used in 1+1 redundant mode.

vii) The redundancy of the offered modutators shall be controlled through the
offered IF redundancy switch.

viity In case of failure of main/ redundant modulator, audio/visual alarm should
be generated to indicate the failure of main/ redundant modulator

iX) The offered Modulators should have facility to take ASI input through BNC
port and MPEG2 TS over IP input through IP data port.
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x) All the requisite drivers, software and licenses required for meeting the DD
specifications must necessarily be pre-loaded and configured by the OEM
before supplying equipment to DD.

B. Technical Specifications:

'S No. Parameter

Specifications

L ASl Inputs

1 Compliance

DVB Document AG10 rev. 1, May 1997 |
Section 4.4

Byte stuffing modes

Byte and single packet burst mode.

Connector

BNC

. IP Input Data Port {External IP to AS| converter is not acceptable.}

Input data format

MPEG-2 TS over IP

Ethernet interface

1000 base T

Ethernet Connector

1xRJ45

.  Forward Error Correction and Modulation Scheme as per DVB-S standard

1 Multiplex Adaptation As per ETSI EN 300 421 (DVB-S)
and Energy Dispersal __
2 Outer Coding Reed-Solomon (204,188, T=8)

interleaving Depth

12

Inner coding QPSK : Convolution R=1/2, 2/3, 3 /4, 5/6 or |
7/8
'5 Spectrum Roll off factor 20%, 25 % and 35% selectable o
) Modulation | QPSK
7 Transmission rates variable, 1.0 to 45.0 M symbol/s (min.}

IV. Forward Error Correction and Modulation Scheme as per DVB-S2 standard

1 Multiplex. Adaptation and | As per EN 302 307 (DVB-S2) N
g Energy Dispersal
‘Modulation QPSK, 8PSK

Modulation mode

Should be capable of emitting signals on the |
following mode

1. Backward compatible mode ( DVB-S/
DVB-82 one at a time)

2. Constant Coding and Modulation
mode (CCM)

4 Quter Coding

BCH
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5 Inner coding LDPC ]
R=1/2, 3/5, 2/3, 3/4, 4/5, 5/6, 8/9, 9/10 (for
DVB-S2, QPSK),
- R=3/5, 213, 3/4, 5/6, 8/9, 9/10 (for DVB-82,
| BPSK)
6 Spectrum Roll off factor 5%, 10%, 15%, 20%, 25% and 35%
L ) selectable
7 ! Transmission rates Variable, 1.0 to 45 M symbol/sec (min.)
V. IF output Interface Specifications ”
1 Output Frequency Range [ 70 +/- 18 MHz
2 Output Impedance 75 ohms unbalanced
1 3 Connector BNC, female
4 Output Return Loss 15 dB (min.)
5 Output Level Range | -20 dBm to 0 dBm B}
8 Level Step Size 0.2 dB max. -
7 Spuricus Outputs < -55 dBc/4 kHz at 0 dBm output power level
; in Band.
or
) _ __ = -60 dBm outside Band )
8 Synthesizer Phase Noise Should meet the requirements of IESS-308
9 CW mode " ‘Selectable " )
10 Noise floor (No/ C) < -120 dBc/Hz B
| V. Internal 10 MHz clock & Synchronization i
K Frequency stability with respect | <+2 5ppm over 0°C to 50°C |
to temperature

5.3.2 IF Redundancy switch

IF redundancy switch would be used for the compression chain redundancy in 1+1
configuration for Modulators.

A) Essential Features:

(1)

The offered IF redundancy switch must be from the OEM of offered satellite
modulator or endorsed/authorised by the OEM of offered satellite modulator to
ensure compatibility of the offered IF redundancy switch with the offered

modulator system,

In case of failure of main / redundant chain, audio or visual alarm should be
generated to indicate the failure of main/ redundant chain.

The offered IF redundancy switch should have dual redundant power supplies,

Facility for automatic, Manual and remote (through web interface) switching of
the modulators should be available through the IF Switch.
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(v}  The switch should have high reliability,

type.

{vi) All the requisite drivers, software and |
specifications must necessarily be pre
before supplying equipment to DD.

B) Technical Specifications

289
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robustness and should be of professional

5.4 RF System

The RF Chain consists of the following equipment.
a) C-Band Up-converter (U/C) in (1+1) redundant configuration.
b) RF Redundancy Switch for U/C Redundancy (external or internal).

¢} 1:2 RF Splitter.
d) 1:4IF Splitter.

icenses required for meeting the DD
-loaded and configured by the OEM

''S. No. [ Parameter Specifications ]
i) Operating frequency range 50 to 200 MHz
i) Insertion loss <3 dB )
fif) Isolation B
a) Input to input 45dB min o
b) input to output 50dB min -
iv) Input return loss 13 dB min T
v) Output return loss 13 dB min )
vi) IF connector BNC/ SMA type o
vii) | Impedance 75 Ohms O
vii) | Remote control RS232 or RS422/485 or RJ 45

e) HPA (C-Band, 1 k W} in (1+1) redundant configuration with RF waveguide switch

and Dummy load.
fy Semi Rigid Eliiptical Waveguide

g) Autematic waveguide Dehydrator

Qutput of I Redundancy Switch will be connected
redindancy configuration through IF Splitter. Output of

the HPAs using RF Splitter.
5.4.1 C-Band Up-converter:
A. Essential Features:

a) The offered RF Redundancy Switch (

to the input of Upconverters in 1+1
RF Redundancy Switch will be fed to

in case of external RF Redundancy Switch)

must be from the OEM of the offered upconverter or endorsed/authorised by the
OEM of offered upconverter to ensure compatibility of the offered RF redundancy
switch with the offered upconverter,
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b) In case of failure of main Up-converter, the RF Redundancy Switch should be
able to provide RF signal output from redundant Up-converter.

¢) In case of failure of main/redundant Up-converter, alarm should be generated to
indicate the failure of main/ redundant Up-converter.

d) If the offered C band Up-convertors are having built in redundancy controller then

the built in redundancy controller should meet the technical specification
mentioned at clause no. 5.4.2.

B. Technical Specifications :

Sl. No. | Parameters Specifications
(i) _| Input Frequency 70 MHz + 18 MHz
{ii) + Input Connector BNC(F)
(iii) | Input Power -20 dBm to 0 dBm
(iv) tnput return loss 18 dB minimum
(v) Input Impedance 75 Ohms
L (vi) Frequency Steps Size Synthesized 125 KHz
{vil) Frequency Stability + 1x 10°° over 0 to 50°C
| {viii) Output Frequency range | 5.85 GHz to 6.425 GHz
(ix) Qutput Bandwidth 18 MHz
(x) QOutput Connector N Type(F)/ SMA(F)
{d) Output Impedance 20 Ohms
(xii) . Output return loss 18 dB minimum
{xiii) Qutput Power +10 dBm (min.) at P1 dB B
(xiv) Gain 30 dB (min.) i
(xv) Third order -45 B¢ or better
intermodulation at 0 dBm
(xvi) - Amplitude response/ ; + 1.0 dB per 36 MHz (Max)
_ Gain Flatness
(xvii) Gain Adjustment step size | 0.2 dB (Max)
{xviii) Phase Noise IESS308/308 compliant or better
{xix) Spurious -80 dBc at 0 dBm output carrier related
or better
-65 dBm Non carrier related or better
(xx) Remote Control RS232 or RS422/485 or RJ 45 or any
other port. This should be connectable
'to  LAN using required format
i converters.

5.4.2 RF Redundancy Switch:
A. Essential Features:

(i} Built-in RF Redundancy controller or external RF Redundancy switch for Up-
converters in 1+1 redundant configuration.

{ii)

The offered RF Redundancy Switch (in case of external RF Redundancy Switch)

must be from the QEM of the offered upconverter or endorsed by the OEM of

offered upconverter to ensure com

with the offered upconverter.

patibility of the offered RF redundancy switch

141
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(i) The switch should be able to accept alarm signal from both main and redundant
Up-converter.

{iv} In case of failure of main Up-converter, the RF Redundancy switch (In case of

external RF Redundancy Switch) should be able to provide RF signal output from
redundant Up-converter.

(v) Facility for Automatic, Manual and Remote switching should be available.

(vi) In case of failure of main / redundant Up-converter, alarm should be generated to
indicate the failure of main/ redundant Up-converter.

(vii) The switch should have high reliability and should be of professional type.
B. Technical Specifications:

Sr. No. Parameters Specifications |
() | Operating Frequency | 5.85 GHz to 6.425 GHz ]
Range . _
(i) | Insertion loss £ 0.5dB
(i) | Isotation 680 dB or better |
(iv) | Inputreturn loss 13 dB min o
(v) | Output return loss 13 dB min o
(vi) | RF Input/Output Connector SMA/N-Type
(vii) | Impedance 50 Ohm o
(viil) | Remote control 'RS232 or R$422/485 or RJ 45 or any
other port. This should be connectable
to LAN using required format |
| | converters. -
5.4.3 1:2 RF Splitter/(2:1) Combiner:-
LS. No. Description Specifieations —j
(i) Impedance 50 Ohm o |
(i) | Cennector SMA - |
(i) T'requency 5.850 GHz 10 6.425 GHz - _
(1v) VSEWR 1.3:1 or better L
{v). Isolation 15 dB or better
1 (v Insertion loss 1 dB or better ]
5.4.4 1:4 IF Splitter
[ 'S. Na. _rDescription Specifications —:—__l
(1) Impedance 75 Ohm B
(i1) Connector BNC L L
(1ii) Frequency S0MHz. to 90MHz )
(iv) VSWR 1.3:1 or better .
(v) Isolfation 28 dB or belter ]
L (vi) Insertion loss 1 dB or better -
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5.4.5 Specification of High Power Amplifier

5.4.5.1 Solid State Power Amplifier (SSPA) based C-Band Linear Power Amplifier
A. Essential Features:

(i)

(ii)

(i)

(vi)

{vii)

The High Power Ampiifier (SSPA HPA) is to be used for the final power
amplification of the digital RF signal (wide band) in C-band (from 5.850 GHz to
6.425 GHz) that would be fed to the antenna system.

These HPAs are required to be configured in {1 :1) redundant system. It should
be indoor type and 19" rack mountable.

The ampiification has to be carried out in two stages i.e. Solid State driver
Amplifier and Solid State Power Amplifier.

it should have control and monitoring hardware interface ports along with

software, which can monitor as well as operate the HPA system from a remote
computer,

It should have front panel display to monitor forward RF power, Reflected RF
power or VSWR, Bias Voltage and Bias Current, Temperature.

The offered HPAs should have the facility to protect the HPA in case of
abnormal rise of temperature, high reflected power or VSWR, over voltage, over
current ete, available in the amplifier and it's functioning.

During the failure of the Main HPA, it should generate audible alarm and the

Output is to be switched automatically to the Backup HPA. The system shall
work in Manual Mode also.

B. Technical Specifications:

' 8. No. Parameters Specifications
1. Type of amplifier SSPA (Indoor type, rack mountable)
2. Frequency Range 5.850 GHz to 6.425 GHz
3 Bandwidth Minimum 5675.00 MHz
4, l(:Zrlutp_ut RF Power at Amplifier 1000 W Min. (60.00 dBm)
ange
5. | Gain at rated power 70 dB (Min.) B
6. RF Level adjust range 0-20dB '
7. Gain adjustment step size 0.1dB ]
8. Gain variation/Flatness 1 dB (max.) for 40 MHz (Any narrow
band)
2 dB (max} for 575 MHz bandwidth
9. Gain Variation vs. + 1.0 dB max. over operating temperature |
Temperature (0 to 50 °C) range
10. Gain Stability at constant + 0.25 dB/ 24 hrs. (Max.) o
temperature
11. Gain Slope per 40 MHz + 0.3 dB/40 MHz (Max.)
12. Input VSWR 1.30:1 (Max)}
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13. | Output VSWR B 1.30:1 (Max)
14. Load VSWR 1.7: 1 max operational; any value for
operation without damage.
15. Residual AM noise (Max.) -50 dBc to 10 KHz
-20(1.5+logf) dBc to 500 kHz
-85 dBc above 500 kHz. N
16. Residual Phase Noise -10 dB below IESS 308/309 compliant or
better
AC fundamental related — 50 dBe
Sum of all spurs-47 dBc
17. AM/PM conversion atrated | 2.5 Degree/dB Max.
| output power L
18. Harmonic Qutput at rated -60 dBc Max
output power
19. Spurious/Noise Power at -65 dBc or better
rated output power
20. intermodulation Distortion -26 dBc of better
(Two-tone, 5 MHz spacing)
at rated output power
21. Group delay (40 MHz band) _
(a)Linear 0.01 ns /MHz or better
(b) Parabolic 0.005 ns /sguare MHz or better
(c) Ripple (peak to peak) 1 ns or better
22, Power consumption at rated | 5 KW Nominal.
o/p
23. Power factor 0.90 or better
24, Operating temp: -0°Cto+50°C
25. Relative humidity 5% to 95% non condensing
26 Altitude | Should operate upto 10,000 Feet AMSL
27. Coaling ( Forced air
28. RF Input Connector type & N Type (F), 50 chms
Impedance
29. RF Qutput Connector | CPR 137 F/G waveguide flange
30. RF power monitor N Type (F), 50 ohms
connectors _
31. Remote monitoring Port RS 232/422 or 485, RJ 45 Ethernet
32. Fail over Switching Auto and Manual
.33, | Operating Voltage 230 V, 50Hz (Nominal)
|34 [Front panel display LCD/TFT/OLED

141

3.4.5.2 Travelling Wave Tube (TWT) based C-Band Linear Power Amplifier
A. Essential Features:

(i)

The High Power Amplifier (TWTA HPA)
amplification of the digital RF signal in C-b
that would be fed to the antenna system.

is to be used for the final power
and (from 5.850 GHz to 6.425 GHz)
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(i)~ These HPAs are required to be configured in (1:1) redundant system. It should
be indoor type and 19" rack mountable.

(i) The amplification has to be carried out in two stages i.e. Solid State Intermediate
Pre-Amplifier (SSIPA) and Traveling Wave Tube Amplifier (TWTA).

(iv) It should have integrated (internal) linearizer.

(V) It should have control and monitoring hardware interface ports along with

software, which can monitor as well as operate the HPA system from a remote
computer.

(vi) It should have front panel display to monitor forward RF power, Reflected RF
Power or VSWR, Helix voltage & current, heater voltage, TWT Temperature.

(vi)  The offered HPAs should have the facility to protect the HPA in case abnormal

rise of temperature, high reflected power or VSWR, over voltage, over current
etc, available in the amplifier and it's functioning.

(vifiy During the failure of the Main HPA, it should generate audible alarm and the

Output is to be switched automatically to the Backup HPA. The system shall work
in Manual Mode also.

B. Technical Specifications:

S. No | Parameters | Specifications
1. | Type of amplifier TWTA (Indoor type, rack mountable)
s ) | with integrated (internal) linearizer
2. | Frequency range 9.830 GHz to 6.425 GHz B
3. | Bandwidth _ : Minimum 575.00 MHz
4. | Output power at TWT (Peak 2200 W Min.( 63.42 dBm)
Power) ] ' )
5. | Output power at Amplifier Flange | 1000 W Min.{ 60.00 dBm)
8. | Gain ]
(a) At rated power 70 dB (Min.)
{b) At Small Signal _ 75 dB (Min.)
7. | RF level adjust range 0- 20 dB (Min)
8. | Gain variation 1.0 dB (max.) for 40 MHz (Any narrow
band)
_ 3.0 dB for 575 MHz bandwidth
9. | Gain Stability + 0.25 dB/ 24 hrs. (Max.)
Over temp, constant drive
1 1 1.0 dB max. over operating
temperature range
10. | Gain Slope _ + 0.02 dB/MHz (Max.)
11. | input VSWR _ __ 1.3: 1 max
12, | Output VEWR ~11.3: 1 max
13. | Load VSWR | 1.7: 1 max operational, any value for
operation without damage.
14. | Residual AM noise (Max.) -50 dBc to 10 KHz
-20(1.5+logf) dBc to 500 kHz
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-85 dBc above 500 kHz.

15.

Phase Noise (Max.)

10 dB below IESS 308/309 compliant
or hetter

AC fundamental related - 50 dBc
Sum of all spurs-47 dB¢

16.

AM/PM conversion at 6 dB below
rated output power

2.5 Degree/dB Max.

17,

Harmanic Output

-60 dBc Max

18.

Spurious/Noise Power at rated
output power

-150 dBW / 4 KHz (Max.) for Receive
band '
-85 dBW / 4 KHz (Max.) for Transmit
band

19.

Intermodulation

-24 dBc or better with two equal
carriers at 4 dB Output Back Off
(OBO) (with linearizer) :
-18 dBc or better with two equal carrier
at 4 dB Output Back Off(OBO) (without
linearizer) |

20. | Group delay, maximum
(a)Linear 0.01 ns /MHz (linear) over any 40 MHz
(b) Parabolic band
(c) Ripple (peak to peak) 0.005 ns /square MHz over any 40
MHz band
0.5 ns over any 40 MHz band
21. | Power consumption at rated ofp 5 KVA Typical,
22. | Power factor 0.90 Min N
23. | Operating temp: -10°Cto+50°C 1
24, | Relative humidity 95% non condensing
25. | Altitude Should operate upto 10,000 Feet
AMSL ]
. 26. ] Cooling Forced air ]
27. | RF Input connector N type female )
28. | RF Qutput corinector CPR 137 F/G waveguide flange |
29. | RF power monitor connectors N Type female
30. | Remote monitoring Port RS 232/422 or 485, RJ 45 Ethemet i
31. | Fail over Switching Auto and Manual )
32.'| Operating Voltage 230 V AC (Nominal)
33. | Front panel display LCD/TFT
3.4.6 Semi Rigid Elliptical Waveguide
S. No. | Description Requirement

Conductor Material

Operating Frequency Band

Corrugated Copper
5.85 GHz - 6.425 GHz ‘

141
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i, Jacket Material PE
iv. Weight 1.1 Kg/m (maximum)
V.| Cut-off frequency 3.65 GHz ]
i, VSWR <1.15 dB at full freq. range i
| vil. [ Attenuation at 6 GHz < 4.0 dB/100 m

5.4.7 Automatic waveguide Dehydrator
Essential Features:

1. Maintenance free, Harsh Duty, Automatic waveguide Dehydrator to Provide Clean
& Dry pressurized air to ensure signal quality of antenna Waveguide

2. Pressure level 1-5(min) PSI| user configurable (adjustable output pressure)

3. Brushless dual-diaphragm and Oil-less compressor for long life includes a
pressure regulator and air filter.

4. Remote monitoring and control by Ethernet RJ-45, RS-422/485. RS-232 and alarm
relay outputs

5. Provisions for dry-contact alarms for Low pressure alarm (< 5psi) and excessive
run time alarm.

8. Air reservoir to store dry compressed air.

7. Display altows for IP configuration and status monitoring with or without network
connection

8. 19" Rack mountabie.

9. Environmental Noise Level: < 70 dB(A)

10. Operating voltage 230 +5% VAC,

9.5 Monitoring System

The monitoring system has three parts:
A. Confidence level monitoring system
Confidence level monitoring system consists of:
a) 17"{Nominal} LCD (TFT) SD & HD Colour Monitor
D} 16 Channel Audio Video Monitor
¢) IRD with L-Band inputs
d) IRD with ASI input and IP input
e) 32x32 HD-SDIASI Router
f) High Quality Digital Audio Ampli-speaker

B. Input and downlink monitoring system of TV channels

The input and downlink monitoring system of TV channel consists of-
a) Multi Image Display System for TV & Radio Channels
b) DVB-S & DVB-82 demodulator
c¢) 55" Professional LCD Display with Backlit LED
d) 32 Channel Video Logger
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C. IF and RF Monitoring System (Pota-Cabin near U/L Antenna)

The IF and RF Monitoting System consists of
a) IRD (L Band, ASI Input)
b) Up-converter (70 MHz to L-band)
c) Test Loop Translator (TLT for C-band U/L to L-band)
d) C Band downlink to L Band Down Converter
e) 17"(Nominal) LCD (TFT) SD & HD Colour Manitor
f) 16 Channel Audio Video Monitor
g) 40/42” (Nominal) LCD/LED/OLED TV
The specifications of main equipment of monitoring systems are given below.

5.5.1 Confidence Level monitoring system

5.5.1.1 17 inch (Nominal) LCD (TFT) SD & HD Colour Monitor
A. ESSENTIAL FEATURES:

i} The offered monitor should incorporate high intensity, high contrast wide screen
17 inch (Nominal), wide viewing angle LCD Panel to view stable images from
various angles: baoth horizontally and vertically, with no reduction in picture
contrast, brightness and colour saturation.

i) The LCD panel of the offered monitor should have resolutions of 1920 x 1080
pixels in 16:9 aspect ratio. The offered monitor should support 16:9 and 43
aspect ratios of the video signal. The monitor should also support 1920X1080/501
(HD} and 720X576/501 (SD) video formats,

i) LCD colour monitor should accept SD and HD SDI input (detected
automatically).

iv) The offered monitor should support embedded audio.
v) The offered monitor should have 10-bit signal processing.

vi) The monitor should have 1:1 pixel mapping te display the pictures in the original
resolution (subject to the native resolution of the LCD panel) and aspect ratio of
the input signal without any stretch and distortion.

vii) It should be possible for the user to select the industry standard colour
temperature through menu for matching colours and gradation of the monitor.

viii} The LCD panel should be coated with Anti-Reflection protection layer to provide
high transmission rate of the internal light source and to keep the reflection from
ambient light to a minimum.

ix}  The monitor should have an external remote control capability via Ethernet, seriaf
or similar interface.

x)  The monitor should be light weight, rabust, compact and 19 inch rack mountable.
It should have front panel controls to control the display parameters like
brightness, contrast, colour saturation, audio etc.

B. Technical Specifications:

| S.No. [ Parameter | Specification —:
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' 1 | Display Size 17 inch(Nominal) diagonally o
2 | Resolution 1920x1080 pixels or better o
3 | Colour reproduction 16 millions or better
4 Contrast ratio 300: 1 or better
5 | Viewing Angle 150 degree (min.) in Horizontal T
150 degree (min.) in Vertical
6 | Brightness | 250 cd / sq. m or better N
7 | Supported Aspect ratio 4:3and 16:9 ]
8 | Video Input HD & SD-SDI (BNC) x 2 or more
9 Audio input Embedded Audio
10 | Video Format SD 720 x 576, 704 x 576, 544 x 576, 480
X 576, 362 x 576
1920X1080/501 (HD)

5.5.1.2 16 Channel Audio/ Video Monitor
A. Essential Features:

) Audio/Video Menitor is to be used for confidence level monitaring of transmission
chain at various points. Output of 32x32 SD/SDI router will be fed to 18 Channel
Audio/NVideo monitor.

iy The offered Audio/Video monitor should have high resolution LCD screen and
support 1920X1080/501 (HD-SDI) and 720X576/501 (SD-SDi) video formats.

ity It should decode and display upto 16 channel multi format audio simultaneously
like dolby Digital (AC-3) 5.1 audio, dolby digital plus 5.1 (E-AC-3) audio, AES/EBU
stereo channel for monitoring and metering.

iv) The offered system should have multi channel audio bar graph and speakers and
should not be overlayed on the video.

v) It should be 19" rack mountable and have facility to monitor loudness and save
minimum 5 preset configurations.

B. Technical Specification :

Sl. | Parameter Specification |
1 Video input format a) SMPTE 259 M SD-SDI with embedded
audio
b) SMPTE 292 M HD-SDI with embedded
- | audio
2 Embedded Audio on SDI NDolby digital (AC-3) 5.1 audio, ii}Dolby
digital plus 5.1(E-AC-3) audio
iii) Dolby E
_ iv)One Stereo AES/EBU ]
3 Video input _guantity & type 2 nos., 8D & HD-SDI input ]
4 | Connector type BNC, female
5 | Audio input format 16 channel/ 8 stereo digital AES / EBU
6 | AES and SDI termination | 75 ohm unbalance
|7 | Level meter scaling | AES/EBU, VU
SATD/Compression_RF_H PA_Pitampura_and_DDKhDerhi!Sep_2024 Page 56
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|8 [ Level meter Parameter Threshold, Reference, limits ]
9 | Loudspeaker Power | 12 W per speaker ]

10 | Display Screen type & size _{ LCD , min 4 inch (diagonal) ]

5.5.1.3 MPEG Decoder or IRD with L Band input for SDTV & HDTV

The specification remains the same as given in the para 5.1.2 of Technical
Specification.

5.5.1.4 MPEG Decoder or IRD with AS| & IP input for SDTV & HDTV

This IRD shall be provided with DVB-AS! & iP input card having MPEG-2 & H.264/
MPEG-4 for SD-SDI with embedded audio, H.264/MPEG-4 & H.265/HEVC for HD-
SDI with embedded audio and Dolby Digital 5.1 & Dolby Digital plus 5.1 audio
decoder. The specification remains the same as given in the para 5.1.2, except the
fact that RF Specification parameter specification S 1.2(A)(0), 5.1.2(A)v), 5.1.2(B) &
5.1.2(G), which are not applicable.

5.5.1.58 32x32 HD-SDUASI Routing Switcher
A. General:
The equipment should be very reliable and able 1o be used for selection of any one

of the 32 HD-SDI/ASI input signals to all destinations. The equipment so offered

should be for professional Broadcast applications. The Router has to be quoted with
X-Y and Single Bus control panels,

B. Essential Features:

i The routing switcher electronics should be capable of being mounted in a
standard 19" rack frame.

i. The switcher shall handle HD-SDi/ ASI signal for routing from input to output

destinations. The switching should take place during the vertical interval period
with re-clocking.

li. The switcher should have storage facilities for control information, so that in
case of power supply failure, the status of the switcher output should remain
unchanged when the power supply is restored.

iv.  The switcher should have a built in Auto-Switch able redundant power supply.

v.  The switcher quoted against this specification should be complete in all respects
and should have the desired features.

vi.  Any of the 32 input shall be capable of being switched to any or all of 32 outputs.
C. Technical Specification:

| S1. No. | Parameter Specification B
1. | Matrix size 32x32
2. | Input 32 nos. HD-SDI/ASI (BNC/HD BNC 75 ohms) |
3. | Equalization Automatic: 150 Meters of Belden 1694 or equivalent |
o at 270 Mbps. o
4. | Output 32 nos. HD-SDI/ASI (BNC 75 ohm) i
2. | Return Loss Should be maintained better than 15 dB up to 270
o Mb/s throughout the switching chain. O
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5.5.1.6 High Quality Digital Audio Ampli-speaker
A. Essential Features:

i) The offered ampli-speaker should have wide dynamic range, low distortion, flat
frequency response and high SPL capability.

i) The offered ampli-speaker should have two way speaker system consisting of a
woofer and a tweeter. It should be a bi-amplified active monitor system.

iii} It should have 8" Low Frequency Transducer {(woofer) and approximately 1” High
Frequency Transducer (tweeter).

iv}  The transducers/ drivers should be magnetically shielded for exceptional transient
response and superb power handling. There should be no interference when these
ampli-speakers are placed in the close proximity of other audio and videa equipment
especially CRT-type monitors.

V) It should incorporate two high power amplifiers to provide 150 Watts (RMS) or more
power to the low frequency transducer and 70 Watts (RMS) or more power to the high
frequency transducer. These amplifiers should be highly efficient and should
withstand long hours of uses.

Vi) It should be equipped with a precise cross-over network for smooth transition
between transducers.

vii)  The ampli-speaker should disperse sound across the frequency spectrum evenly and
consistently along the horizontal and vertical window of consistency.

viii) It should be possible to network multiple ampli-speakers to control their various
parameters such as volume, egualizers/ filters etc. It should also be possible to
calibrate various parameters of the ampli-speaker in accordance with the acoustic

environment. Necessary hardware and software required for this purpose must also
be included in the offer,

ix)  The ampli-speaker should have volume control arrangements for standalone
operations. It should also indicate signal overloading,

X) The ampli-speaker should employ Digital Signal Processing (DSP).

xi) The offered ampli-speaker should accept balanced analog audio on 3-pin XLR female

connector. It should also accept bafanced AES/ERU digital audio input on 3-pin XLR
female connector.

iy  The offered ampli-speaker should be suitable for horizontal and vertical mounting.
xii)  The offered ampli-speaker should also be capable of ceiling, wall and stand

mountings.
B. Technical Specifications:
Si. No. | PARAMETER PERFORMANCE
K INPUTS
1.1 ’Digital Audio Input QES/EBU, ‘24 bit, 48 kHz on
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Balanced on XLR with 10KQ |
input impedance

‘8inch

2.2 Treble (Tweeter) _ap—prmnch
3 |FREQUENCY = | — -
RESPONSE
31 | Lower cutoff frequency | <43 Hz o
32 | Upper Gutoff Frequency | > 20 KHz

4 | AMPLIFIER POWER
4.1

Bass (woofer) 150 Watts or better

4.2 | Treble (tweeter) 70 Watts or better
4.3 | Gain X1, X5 and variable

5 SOUND PRESSURE LEVEL

9.1 | Short term RMS SPL @ 1 | Better than 110 4B
52 Contiisis Wax SPL'G T Beti ar Tog g
| | Meter -
6 DIMENSION
61 | Width - [=300mm T
6.2 | Height <450 mm
—ESTW—_—_; <400 mm _“_'
Tﬁmwﬂ“ﬁﬂ@—_—
EWRKING ViaRJ45port

5.5.2 Input Source and Downlink monitoring system

a. Input source monitoring: The input source monitoring of all the 32 SDTV channels

including 16 HDTV channels of
display system. All input signal

the transport stream will be done
will be available in MPEG-2, MPEG-4 & HEVC

on Multi-image

compressed MPEG-2 TS over |P transport stream format on RJ45 In addition to

above, Input source monitoring

of 4 Radio Channel compressed in MPEG-1 Layer-li

will also be done on Multi-image display system. These Radio channel will be

available on MPEG-2 over P transport stream.

b. Downlink signal monitoring: The downlink signal monitoring of all the 32 SDTV
channels including 16 HDTV channels of the transport stream will be done on Muilti-
image display system. The downlink signal will be required to demodulate and
decode all services (32 SDTV channels including 16 HDTV channels and audio) from

transport streams. The transport

streams will be available in MPEG-2, MPEG-4 &

SATD!Comw_RF_HPAﬁF’itampura_and_DDK_DelhilSep_2024
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HEVC compressed MPEG-2 TS over IP format on RJ45. In addition to above,
Downlink source monitoring of 4 Radio Channel compressed in MPEG-1 Layer-Il will
also be done on Multi-lmage display system. These Radio channel will be available
on MPEG-2 over IP transport stream.

¢. Other physical topography is acceptable provided it meets scope of work and project
objective.

5.5.2.1

Professional Broadcast Quality Multi Image display system for TV & Radio
Channel

Essential Features:

The Multi-viewer system is meant for monitoring the input sources and C Band
DTH downlink signals.

Each set of offered product shall be of professional broadcast quality & is able to
display up to 32 or more videos simultaneously along with the corresponding audio
bar graph keyed into the video.

Two sets of complete monitoring systems are required to be provided. One set
monitoring system shall be configured for monitoring of input sources (32 SDTV
including 16 HDTV in each set} and another set of monitoring system for C Band
downlink signals (32 SDTV including 16 HDTV in each set ) available in IP format
of the transport stream compressed in MPEG-2, MPEG-4 & HEVC format.
Inaddition to above, Input and Downlink source monitoring of 8 Radio Channel
compressed in MPEG-1 Layer-Il will also be done on Multi-lmage display system.
These Radio channel will be available on MPEG-2 over P transport stream
(Please see DRG: 4).

The product shall facilitate selection of preset window layouts of various patterns
and various sizes of video images.

The system shall be flexible in terms of :
i)  Control Multipte Screens

iy Display the same source multiple times, in different sizes in the same or
différent modules.

iy  The system shall be capable of resizing the video signal and re-arranging
the screen layout as per requirement

It shall be possible to display real time analogue and digital clocks as a substitute
for any input signal into a display window

The offered product shall have the facility for labeling the displayed video source.
The above features shall be selectable and removable depending upon the
application

It should support 4:3 and 16:9 aspect ratios and shall be abie to configure for 4:3
or 16:9 aspect ratio instantly.

It shall have SDI/DVI/XVGA/HDMI or better output to feed the combined video to
display monitor.

The video output of multi-viewer shall be matched with the video input of the 55"
display system, if not then matching adapter may be included in offer.
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k) The system should have one dedicated remote control panel (RCP) for easy, quick
and user friendly access for recalling the required preset layouts, selecting full
screen window, and selecting the audio source for monitoring etc. In case of
software based RCP the required hardware should be provided in the offer.

I} The offered product should have the interfacing facility to connect an external PC
for video layout configuring.

m) The bidder shall enclose the user list of the broadcasters to whom this product has
been supplied.

n) It should have hot swappable dual redundant power supply.

0) It should have 19" rack mounted main frame;and it shall have the facility to
accommodate modular cards to increase inputs, outputs and other interfacing
facilities in case SDI Multiviewer or it shall have the facility to increase the inputs,

outputs and other interfacing facilities by enabling additional licenses in case IP
Multiviewer.

P} It should have the facility to storefrecall at least 10 nos. of preset layouts, window
sizes etc.

q) The offered solution shall be modular and expandable.

r) The system shall provide High Video Quality with Excellent scaling, Full Frame
rate. The system shall have scalability of Sources Display Devices.

s) The system shall log actions taken in a secured file.

t) The system shall provide customizable criteria for fault detection, alarm and
reporting.

u) The system/solution shall be able to detect and give (i) on screen alarms {ii)
Audible alarms (like beep sound or tone) and (iii) log the following faults/errors -

i) Loss of video.
i}  Frozen video.
i) Black video.
iv)  Loss of audio.
v)  Audio level,
v} There shall be a facility to add UMD for each and every input injected in the Video.

B. Technical Specifications:

S.No. | Parameter Specification ]
1 | Format of Input Transport MPEG 2 TS over IP (SPTS & MPTS)
Stream ]
2 SD-SDI Video Decoder i) SD MPEG-2
i) SD H.264/MPEG-4 AVC
3 SD-SDI Video Resolution 720 x 576
704 x 576
544 x 576
4 HD-SD! Video Decoder i} HD H.264 Main Profile Level 4.0'8 bit
i) HD H.264 High Profile Level 4.0
ii) HD H.265/HEVC Main 10 Profile Level
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_ 4.0 10 bit
5 HD-SDI Video Resolution | 1920 x 1080
8 Audio Decoder )  MPEG-1 Layer-li
i) HEAAC V1 & V2 5.1 Audio
i) Dolby Digital AC-3 5.1 Audio
iv) Dolby Digital Plus 5.1 E-AC-3 Audio
7 Video Qutput Format SDIDVI / XVGA/HDMI
8 Video Output Port. Min 2 nos. (Independent)
9 DVI Input Port Min 1 No.
10 Operating Temperature 1 510 35 degree Centigrade
11 Humidity | 8 —90%

5.5.2.2 DVB-S & DVB-582 Demodulator

The demodulators will be used in downlink monitoring chain, The chassis should
consist of multiple modules. The module should essentially meet the following specs;-

S.No. [ Parameters Specification
DVE-S Demodulator

1 | Standards: EN 300 421 (DVB-S),

2 Input Frequency Range | 950 - 2150 MHz

3 ! No. of Inputs per module | 1 or more independently tunable

4 Decoding RS

5 Symbol Rates 1.0 to 40 M symbol/sec for (DVB-S)

6 FEC DVB-S R= 1/2,2/3,3/4,5/6,7/18 ]
7 LNB Signaling LNB voltage + 22KHz continuous tone N
8 LLNB Voitage 0/13/18Volts N
9 Connector: F connector
10 | Impedance: | 75 ohms

11 Monitoring port 1 x ASI output on BNC or DVB-ASI over |P.

12 Management 10/100/1000 Base-T Ethernet

DVB-S-2 Demodulator

1 Standards: EN 302 307 (DVB-S2)

2 Input Frequency Range | 950 - 2150 MHz )

3 No. of Inputs per modute | 1 or more independently tunable

4 Decoding LDPC and BCH

5 | Symbol Rates 1.0 to 40 M symbol/sec for (DVB-S2)

6 FEC DVB-82 QPSK R= 1, 3/5, 213, %, 4/5, 5/6, 8/9, 9/10

7 FEC DVB-82 8PSK R=3/5, 2/3 . %, 5/6, 8/9, 9/10

8 | LNB Signaling I LNB voltage + 22KHz continuous tone |

9 LNB Voitage 0/13/18Volts

10 Connector; F connector

11 lmpedance 75 ohms

12 | Monitoring port 1 x ASI output on BNC or DVB-ASI over |P

13 | Management 10/100/1000 Base-T Ethernet

5.5.2.3 Professional Broadcast 55” LCD Video walil Display

| S.No [ Parameter |

Specifications ]
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1 Size | 55 inch or more i
2 Backlit light LED
3 Input DvI, HDMI |
4 Output DVI _
5 | Resolution 1920x1080 or higher
6 Aspect ratio 16:9 _
7 | Viewing angle Horizontal: 170 degree,

_ Vertical : 170 degree |
8 Luminance Z 450 ed/m2
9 Contrast 1200:1

10 Bezel Size

Maximum 4.0 mm/4.0mmBottom/Right)
Maximum 4.0mm/4.0mm (Top/Left)

11 | Power consumption

400W Max

12 Operation [ours

24x7 Industrial T'ype

13 Mounting

kit

Wall and stand Mounting with mounting

14 | Accessory

Power cord, DVI / HDMI Cable

5.5.2.4 32 Channel Video Logger
A. General Features:

1. Mt shall be high-quality broadcast off-

stream), for 32 SDTV including 16
be facility to record HDTV Channe

141

air recording system (TS logger, native transport

HDTV channe! with four stereo audio. There shal

| with one stereo & 5.1 multi charne! audio (Dolby
digital 5.1 & HE-AAC 5.1 standard at a time any one).

It should be provisioned to record 32 SDTV inciuding 16 HDTV channels through
MPEG-2 TS over IP port demodulated & descrambled from 1 L band D/L frequencies
signal. It should also be provisioned to record MPEG-2 TS through BNC port.

It should support Standard Definition video resolution broadcasts in MPEG-2 and
MPEG-4 encoding and MPEG-1 layer-1l (Mono and Sterec), HE-AAC for audio.

It should support High Definition video resolution broadcasts in MPEG-4 encoding for
video and MPEG-1 layer-II (Mono and Stereo), Dolby digital plus 5.1 Dolby digitat
AC-3 (5.1}, AAC and HE-AAC audio encoding.

The video logger should have muitiple audio tracks support.

It should have the facility to record automatically the content 24x7 and archives it for

minimum 90 days and assign metadata from associated EPG with real date & time
stamp.

The video logger server shall be in N+1 Configuration for recoding and storage of 32
SDTV including 16 HDTV channels. Each sever shall record and store the content of

It should be an intelligent platform and web based broadcast logging solution.

It should be comply the media regulators requirements for DVB-Subtitle, closed
caption, Loudness, DP{ SCTE-35 eic
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10. It should have the facility to Integrate BISS-1, BISS-E encryption, EPG, audio
description etc.

11. It should have Quick access and retrieval of recorded content through web interface,
GUI interface.

12. It should have facility to manitor content in live mode with logs and assign metadata
to content.

13. It should have intuitive playback controls include slow-motion progress.

14. 1t should have facility for web application without any hardware and software
upgradation.

B. Transport Stream recording:

1. It should have facility for transport stream monitoring (TS) that records the Transport
Stream or selected programs from the Transport Stream.

2. It should have transport stream logging solution can record multiple MPTS/SPTS
streams and record it in server with real time stamp.

3. Record multiple audio and multiple subfities, DVB Teletext, Closed Captions, etc.
4. Exclude specific programs/PlDs or null packets from the Transport Stream,
5. Saving the TS in its original format (native) to monitor quality.

C. Remote Broadcast Verification & Monitoring With Remote:

1. It should detect problems — such as loss of audio or video signal, loudness deviation
monitoring, frozen picture, ete.

2. Technical Monitoring will send a real time aleri, allowing administrators to be aware
and solve the problems immediately and optimize their transmissions.

3. It should be able to mpnitqr :
. Automated media performance monitoring
il Configurable, raai—time aterts: SMTP, email, or SMS
ii. Daily logs for system administrators

D. Technical Specification:

SNo. | _ Description Requirement
T Input/ingest supporting Port
a | MPEG-2 TS /DVB-ASI through | 2 Nos.
BNC
b MPEG-2 TS over IP 2 Transport streams
| (MPTS and SPTS)
2 Recording Bit Rate _ ; R
a Video __*”256 Kbps to 10 Mbps
Audio ) 64 Kbps to 640 Kbps
'3 _a | Decompression of Video a) MPEG-2, MPEG-4 compressed
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MPEG-2 TS over IP
b) MPEG-2, MPEG-4 compressed
MPEG-2 TS an BNC/HD BNC
b Decompression of Audio MPEG-1 Layer-I|
Dolby Digital 5.1, Dolby Digital Plus
5.1 audio and Dolby E |
4 Storage Capacity for:
a SDTV channel with four Stereo
Channels
Video Bit Rate --512 Kbps Minimum 90 Days in N+1
(Min) Configuration for 32 SDTV including
Audio Bit Rate - 64 Kbps (Min) 16 HDTV
b HDTV Channel one Stereo
Channels & 5.1 Multichannel
audio (Dolby Digital 5.1 & HE-
AAC 5.1 Standard at a time any
one)
Video Bit Rate ~1 Mbps {Min)
Audio Bit Rate —192 Kbps (Min) _
5 Recording Server 19" Rack mounted N
6 Work Station for remote
monitoring with required
licenses 1
a |CPU o Quad Core CPU or better N
b RAM 4 GB or more
¢ | Hard disk 250 GB or more |
d | Network Dual Ethernet Interface |
_e ' | Operating System Windows (Windows 10 or better )
i Management Port 100BASE-T Ethernet interface or
B better

5.5.3 \IF and RF Monitoring System (Pota Cabin near U/L Antenna)

5.5.3.1

Specification)

5.5.3.2

Up-converter (70 MHz to L-band)

MPEG Decoder or IRD with L Band input for SDTV & HDTV
The specification remains the sam

€ as given in the para 5.1.2 of Technical
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70 MHz to L-band Up-converter is to be used to check the monitoring output of

modulators. Output of this Up-converter will be fed to IRD throu
Specifications are detailed below:

gh RF Patch panel. The

§.No. | Parameter Specifications

a} | InputFrequency |70 MHz + 18 MHz N

- b) | Output Freguency | 950 MHz to 1450 MHz
range

c) Input return loss 15 dB minimum

d) Qutput return foss | 15 dB minimum

e) Phase Noise IESS308/309 compliant
- f) | Spurious -55 dBc carrier related

-65 dBm Non carrier related

5.5.3.3 Test Loop Translator {TLT for C-band U/L to I.-band)

Test Loop Translator (C-band uplink frequency to L-band) is to be used to check the
monitoring output of Up- converters & HPAs. Monitoring ports of Up-converter and HPAs will
be fed to TLT using a RF patch panel. Output of TLT will be fed to IRD (with L-band input)
through patch panel. The Specifications are detailed below:

SI.No. | Parameter Sﬂpecifidétion
["a) [ Input Frequency 5.925 GHz to 6.425 GHz
) | Output frequency LBand n
c) | Conversion loss “Betier than 20 dB+2 dB
d) | Level Control 25 dB Minimum
- e) | Return loss (input) 15 dB or better
) Return loss{output) 15 dB or better o
g) | Phase noise IESS 308/309 Compliant
5.5.3.4 C Band do.WnIink to L. Band Down Converter
S. No. [ Description " I Specifications
. Input Frequency Band 3.7 GHz to 4.2 GHz )
i, | Qutput Frequency Band | 950 — 1450 MHz
i, RF Input Return Loss 18 dB minimum
[ iv. | Output Return Loss 15 dB minimum
V. Noise Figure 20 dB maximum
vi. | Impedance a. 50 Ohms input
b) b) 50 Ohms output
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| vii. [ Frequency stability a)  Daily +5x10-9 max | ]
b) Yearly +1x 10-7 max
c) *+2x 10-8 max over entire operating Temp.
viii. | Spurious a)  -60 dBm maximum (Non Carrier)
b} —55 dBc maximum (Carrier)
fx. Phase Noise As per IESS 308/309 (phase noise profite}
X. Output Power at P1dB +5dBm minimum )
Xi. Conversion Gain 20dB+1dB.minimum
Xii., Gain Stability +1.0 dB over temperature range
xii. | Gain Flathess 0.5 dB across any 40 MHz at constani
temperature
xiv. | Input Connector N type
xv. | Qutput Connector Suitable for terminating at F Type Patch panel J
5.5.3.5 17"(Nominal) LCD (TFT) SD & HD Colour Monitor
The specification remains the same as given in the para 5.1.1.1 of Technical
Specification)
5.5.3.6 16 Channel Audio Video Monitor
The specification remains the same as given in the para 5.1.1.2 of Technical
Specification)
5.5.3.7 40/42” (Nominal) LCD/LED/OLED TV Display Unit
'S No. | Features Specifications for HD TV |
1 Display Size 40/42" (Nominal)
2 Panel Technology Inplane Switching (IPS) |
3 Native Resoluti{‘an_ 1920 x 1080 (HD)
4 Brightness 400 cd/ m° or above
S Contrast Ratio 450000:1 or better
(Dynamic)
6 Viewing Angle 178°x178° |
7 Response Time 15 ms or less
8 Maxirium Bezel Width | 13/13/13/20 mm or less
o (Left/Right/Top /Bottom) ~
9 input Ports HDMI - 3 Nos., USB 2.0-1 no., RJ451 No.. RF-1
No.
10 | Output Ports Optical output-1 for digital audio
11 Special features Smart Share / Screen Share Fal over, Wake on
LAN, Wireless access poini/Hotspot, Pre-loaded
| You-tube app, Play via URL, SOC Player
12 Wi-Fi Built-in Wi-fi required
13 Bluetcoth Yes o
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14 Audio ] 20W (10W * 2)

15 Power Supply 100-240V~_ 50/60Hz i
16 Fower Type Built-In Power _
17 Power Consumption 145 W or Legs (Typical) i
18 Certificates BIS
19 Accessories Table stand / Wall mount, Remote, IR remote.

| ) _ user manuai

20 OCM Warranty 4 Years

5.6 Measuring Equipment
a) Digital Waveform Monitor
b) Spectrum Analyzer
¢) Portable handheld Ethernet tester
5.6.1 Digital Waveform Monitor (with Video & Audio measurement facility)
A. Essential Features

Waveform monitor is to be used for performance monitoring of Base Band signals i.e.

audio and Video in digital mode for PAL format. This is to be used for SDI signal
measurements. The essential features are:

1. The equipment shall be able to monitor SD digital video, SD-SDI along with digital

audio (embedded or AES/EBU) and HD-SDI with Dolby digital (AC-3) 5.1 Audio
Channel.

2. The equipment shall be able to provide total solution for SD-SDI and HD-SDI signal
monitoring.

3. The equipment shall have dual input support.

4. The equipment shall havé capabilities of carrying Waveform monitor &

Vectorscope, Picture display, eye pattern diagram, SDI format analyzer, SDI jitter
application etc.

5. The equipment shall have capabilities to display Parade and Overlay displays with
interpolated waveforms.

6. The equipment shall have capabilities to numetical & Graphical display of AN
delay.

7. The measuring equipment shall be able to take both vertical Interval and full field
measurements.

. 8 The equipment shali have dual limit verification system employed to generate a
caution or alarm system when either limit is violated.

9. It shall have Graphic display of Amplitude and timing measurement, linear and
nonlinear distortion measurements.

10.The equipment shall have real time format analyzer with event logging and frame
capture.

11.The equipment shall have fully remote control option facility.
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12. The equipment shall have facility to interface with Video wali monitoring through

DVI/HDMI/SDI or IP

13.The equipment shall have capabilities to measure loudness
ITU-R BS. 1770-2/ITU-R BS.1

port.

B. Technical Specification

& true peaks as per
770-3 recommendations.

i) [SDiinpat - 1
12, conforming to SMPTE 292M (HD-SDI:
1 inputs 1.485Gb/s) and SMPTE 250M (8D SDI: 270
Mb/s). L -
2 Input Connector BNC 75Q
3 | Inputlevel B0mVppet0% -
4 Return loss Z 15 dB (5 MHz to serial clock frequency)
W) |SDiCutput ]
1 Signal : :S::z:ly re-clocked output of the selected input
2 | Outputconnector | : | BNC 750 - T
3 Output level 800 mV p-p + 10%
4 | Return loss - 1215dB (5 MHz to serial clock freﬂency) |
iii) | External Reference - o ]
1 Input signal Tri-level sync signal or PAL black burst
2 input Connector BNC 750
iv) | Waveform Vertical Characteristics T
1 Frequency Response- HD - o
Luminance o
@ Chameley ¢ |SH08%(IMHz0I0ME) ]
Chrominance _
_ﬁ:)__ Channel =305 % (D.SITZ_KZS MHz) B -
2 Frequency Response- SD o o |
Luminance . o
(a) . Channel (Y) <20.5% (1 MHz to 5.75 MHz) -
Chrominance _ o
(b) Channel - <20.5% (OiMHz to 2.75 MHz) B
: Amplitude 0
c) Accuracy N =x0.5% L ]
(d) ( Gain : J_X1. X& and variable
v} _| Eye Pattern and Jitter Display | -
1 | Type - | Equivalent time sampler | -
.| HD/SD conforming to SMPTE 292M and SMPTE
2 Formats :
259M
S I -
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Kg’;’t‘;g:}y Seale | | 800 mv 5% (for 800 mV input)
4 | Jitter filter | [10Hz, T KHz & 100 KHz L
 vi) | Audio
1 Waveform Display | . | Lissajous display and surround display
Meter Display .| Multi-channel Bargraph
3 | Status Display . | Dolby E metadata display B
_vii) ;Display
1 |Screentype  [: |LCD ]
2 | Resolution ' 11024 x 768 |
3 | Screen size |+ |6.3"or better B
4 Format . | XGA

5.6.2 Spectrum Analyzer
A. Essential Features

) The instrument should be bench top, rack mounted model, AC operated and
supplied complete with all accessories like input probes, Cables, Adapters and
power cords, etc.

i) The instrument should have full set of marker functions including delta Marker,
peak search marker, Zone marker, centre ‘marker, multi marker (>6nos) and
features like Spectrogram, Zoom/Zone Span.

iy The Instrument should have time and Data storage functions with internal memory
to store mintmum of 500 traces and 500 measurement setups.

iv) The instrument should have remote control operation facility and should be
programmable for automatic measurements with pre installed operating System
preferably Windows.

v)  The instrument should have auto-calibration function.

vi)  The Spectrum Analyser should be capable of making following measurements and
display results:

a) Noise power (in dBm/Hz or dBm/ Ch))

b) C/N (in dBc/ Hz or dBc/ Ch.)

¢} Occupied Band Width and Adjacent channel power
d) Average power of burst signal

&) Spurious Emission

f) Frequency Counter (min. resolution: 0.001Hz)

g) 2-tone, 3rd order intermodulation distortion

h) Power vs. Time, Frequency vs. Time, Phase vs. Time, CCDF, Amplitude
Probability Distribution, Spectrogram

) Spectral Emission Mask with Limit Lines
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i) Offered Spectrum Analyser should be able to analyse DVB-S(QPSK) , DVB-
S2(8PSK) Modulations as used for satellite communication at Earth Stations.
It should be able to provide following measurement trace modes for:

Constellation, EVM vs Symbol, Equalizer Amplitude, Equalizer Phase,
Equalizer Group Delay, Equalizer Impulse Response, Custom Numeric,
Magnitude Error vs Symbol, Phase Error vs Symbol, Frequency vs
Symbol, Trellis, Eye Diagram, Numeric, | and Q vs Symbol, Magnitude vs
Symbal, Phase vs Symbol, Signal Monitor, Symbol Table & others.

Software provided if any for the above measurements should be perpetual

license with free upgrades during warranty period and for entire |ife time of the
equipment

vii)  Spectrum Analyser should have superior XGA coloured LCD/TFT Display 8 inch or
better.
viity  The equipment should have internal (built-in) hardware and software for transfer of
screen shot measurement data. USB & Ethernet/ LAN port should be provided for
the remote control operation and cannecting peripherals like Keyboard and printer
or external PC/Laptop.
B) Technical Specifications:

Frequency Range (DC _ o
_L__%\______.__QKEWESEHZ oroeter
-3 JAdingRate 1507 year ]
| b}  Temp, stability (5to 40deg.C) <3 5x10 o ]

0 Hz - (Zero Span),
¢) | Frequency san 1KHz 10 26.5GHz or Better.
2 | Spectral Purity o )
a) SSBPhase Noise @ 100KHz -107 dBc/Hz @ 1GHz or better
offset - T " _|
3 Bandwidths | _ _ L
o [ 1Hzto 3MHz (3dB), in 1-3 sequence
R -
a) esolution Bandwidth (3dB) or (10% steps), 4, 5, 6. & MHz
. o 1Hz to 3MHz, in 1-3 Sequence or
deo.
b) ‘_'V| eo Bandwidths (10% steps). 4, 5, 6, & MHz ]
c(i} | Analysis Bandwidth 1KHz to 40MHz or better
c(il) | Sampling Rate 50MHz or better B
4 | Amplitude o
+30 dBm or better (Suitable external
a} | Max. Input level{continuous) Attenuator can be provided to meet
this requirement, if required.)
- . s shocied]
b) | Third Order Intercept Point +_12 dBm or better across specified
| - frequency range R
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| Displayed average noise level at
0dB attenuation (RBW 10 Hz and

°) 10 Hz VBW) at 25 GHz or Higher <-134dBm/Hz
frequency
d) | RF input attenuation range . 0dB to 6.0 dB in 2 dB steps (manual or
automatic).
e) | Input Connector/ impedance N type/50 ohm N
Total  Absolute  Amplitude | <1.0dB (Frequency @ 3GHz); < 4dB
g Accuracy @ 25GHz
5(a). | Sweep Trigger Free run, Video, External
B | Tms to 1000 Sec( Span> 1KHz)
5(b}). | Sweep Time 1uS to 1000 Sec {Span = OHz) or time
domain mode
6 | Display ]
Normal, Max/Positive Peak,
a. Modes Min./negative Peak, Average, RMS
etc.
| Log Scales-dBmV, dBpV, dBuV/m,
b. | Scales dBm,

Linear Scale-V |
1dB/div to 10dB/Div. in suijtable steps.

7 tn__te rface

Ethernet or AN -RJ45 & USB port.

Accessoaries

a) Standard accessories including
Low Loss Test Port extension Cable
(Min. 1 mir length wth suitable
connectors & adoptors (if required) )
to connect with the RF IN port of
Spectrum  Analyser should  be
supplied from OEM.

Optional accessories shall be offered
to complete all the measurement
applications. Additional items to be
offered if required

_5) Internal Memory 40 GB or Higher.

5.7 Power Supply System

The Power Supply System consists of the following equipment:-

a.
b.
C.

75 KVA 3 Phase |solation Transformer

75 KVA Qil Cooled Automatic Voltage Regulator (AVR)

2x60 KVA UPS operating in (1+1)parallel redundant loa

minutes battery backup for each UPS

141

d sharing mode with 15
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d. Power Distribution Panels (PDPs), Sub distribution Boards (SDBs} for power
distribution to the various equipment chains and Mains Distribution Units (MDUs).

e. Suitable earthing for the power supply system.

75 KVA air-cooled Isolation Transformer (To be used externally at input of
AVR/UPS)

The Isolation Transformer should be Three Phase, naturally air-cooled type; housed in
one steel cubical provided with cast iron wheels at bottom and should have Hooks for
lifting the unit. The cubical enclosing the Isolation Transformer should have sufficient
openings (doors and removable covers) for ease of operation and maintenance of the

system.
Si. | Parameter @Qﬁ—cation o |
1. | ACinput - _| Delta 3-phase, 400 V £15% (phase 1o phase) |
2. AC output; Star 3-phase, 400 V +15%

(phase to phase)

I _ _ | 230 V (phase to neutral) o
3. Frequency: 47 to 53 Hz
4. | Capacity: 75 KVA - :_::j
5. Duty cycle and use _ 24 x7 Continuous, Indoor o _‘
6. | Common Mode Noise Better than 110 dB - o

7. | Inter winding Capacitance | Less than 0.005 pF ____]
8. | Load regulation _ 1<=4% o
9. Insulation resistance More than 500 Mega Ohms at s00v.

L 10._[Input & Output Terminals | Studs on fiber glass plate 1

The unit should be self-contained, compact, efficient and highly reliable for 100% duty

cycle, 365 days a year and based on field proven design using modern technology. _
Yr‘y______,_______i_ ~NOgern iechnology.

Parameter Specification . ]
1 Input Veltage 400V £ 15%, 3 phase , 4 wire AC
Range - . -
2 _ |Capacty [ 75KVA \ - ]
3 Qutput voltage and | 400V +/- 1% three phase AC (230 V Phase to neutral) ‘
rated operating Voltage should be adjustable to +/-5% with control
B | frequency ___| located on front panel - ]
4 Voltage regulation | +/-1 % from no load to full foad ‘

5 Frequency AVWE@M&WWW@EE&T o
range of 48-52 Hz

Indoor, servo controlled
20 volt per second or better

— . . .

8 Metering (i) Digital meters shall be provided with selector 4
switches for measurement of phase to phase and Phase |
to neutral voltage on all three phases for input and |
output |

o (ii) Digital ammeter in output on all three phases __‘

6  |AVR Type
7 Speed of carrection

SATD/ J mw_ﬂF_HPA_Pitampura_and_DDKﬁDeIhi/Sep__2024

Page 73 ./W
e,

1 -



2899

141

B | (iii) Indications | on control panel should be provided for
' input/ output voltage status

9 Electrical Protection against overload, short circuit surge voltage
protection due to system fauits, switching operations and hotspot
_ _ | temperatures
10 Main selector Four position heavy duty contral switch shail be
switch provided for the following operations

(i) OFF-The input is cut aff

(iiy Test - Input is through but output is cut off

(iii) ON- Input and output both are through

(iv) By Pass- AVR gets isolated and input gets
directly connected to output

11 Input cutput Terminal for connection

| connection
12 Cooling Oil-cooled )
13 Manual control Pravision for manual control-of each phase in case of

failure of automatic controls system

| 14 Efficiency 90% or better

5.7.3 UPS system including Battery

Bidder will have to supply, install, test and commission the 2x60 KVA UPS inciuding
Battery System for Earth Station.

A. General Features of UPS;:

The UPS should be reliable and stable in operation under Indian tropical conditions. It
should have a front panel LCD display to show various parameters of the system to
ease the monitoring. The UPS system shall be capable of running in single stand-
alone Mode as well as in Parallel Redundant Load Sharing Mode with another
identical UPS as per the attached configurations shown in DRG No. 6 & 7.

1 a) The UPS system should be fully DSP controlled in all respects (i.e.
rectifier control, inverter control, display, digital diagnostics), solid-state
type, utilizing On Line Double Conversion technology (high frequency
PWM using IGBT Rectifier & inverter section).

b} The UPS system should be capable of providing continuous high quality
sinusoidal waveform power for electronic equipment loads.

c) The UPS system should conform to voltage frequency independent
technology.

' 2 | The DSP based controller should have folioWing characteristics:

a) Diagnostic monitoring achieved by Fast Fourier Transform (FFT) of
spectrum analysis.

b) Adaptive control by having the speed to monitor and control the system
cancurrently.

c) Real time generation of smooth, near optimal reference profiles and
move trajectories,
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d) Control power switching and inverters and generate high resolution |
outputs.

| The UPS should offer low input current harmonics distortion (THDI), good |

regulation, excellent transient response and high stability.

a) The UPS systern should have a monitoring panel (LCD Based) with various |

types of fault alarms and metering functions including;

() Output voltage, current & frequency.

(iy  Input voltage, current & frequency.

(i) Bypass Voltage, Current & frequency.

(iv) Battery capacity, backup time left & bad battery indication.

(v) Temperature of System. Inverter section and Rectifier section.
b} The UPS system shouid display RMS value of load eurrent,

c) The UPS system should generate aural and visual alarm for bad Battery
condition.

n

a) The UPS system should have wide input voltage and input frequency |
tolerance as specified in Rectifier section.
b) Transient Voltage Surge Suppressor (TVSS) should be provided at the |
input & output of the UPS System.

The system should have provision for controlling all the three phases |

individually, even in case of 100% unbalancing at the output with even 0% load _
on one phase. |

UPS should be configured for parallel redundant operation. In case of failure of |
parallel operation, automatic and manual override for the system to work in {+1

hot standby should be available as per suggestive single line diagram in DRG
No. 6 & 7.

The UPS system should be capable of supplying energy to load from |
commercial mains without any break even in case of phase reversal at the
input. It should also generate aural and visual alarm in such a case.

a) The system should have provision for protection against
. Input under voltage
i Input Over Voltage
lii.  Qutput Over Voltage
iv.  Qutput Over load
v.  Output short circuit
vi.  Battery under Voltage

vii.  Over temperature
viii.  DC Over current
b) The system should generate aural and visual alarms for above-
mentioned conditions. N
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10

The system should have Controls as
(i) Input Circuit Breaker
(i) Bypass Circuit Breaker
(i) Maintenance Bypass Switch
(iv) Inverter ON / OFF Switch
(v} Alarm acknowledge switch

11

a} The system should have facility to store the Logs of the events being
maonitored by monitoring system.

b) The UPS system should have the capability to store a minimum of last
100 events.

) The UPS should have in — built digital fault diagnostic through stored
events in UPS system.

(a) Bidder should specify the nos. & type of desired batteries, which shall be
part of the system to be offered. The maintenance free-batteries VRLA type
shall only be acceptable. The detailed technical specification of batteries
with their working life is also to be specified and provided with the offer.

(b) The firm should also provide battery changeover unit for battery banks so
that any bank can be connected to any UPS system.

13

The battery charger should have provision of
a) Monitoring battery temperature and accordingly adjusting the charging
level to enhance the battery life.

b} Programmable battery charging which can be programmed to enhance
battery life, :

14

The UPS system should have communication port RS 232/RS485/RS422 /RJ45
and should be compatible to integrate with control computer. Suitable software
for monitoring & diagnostics etc. should be supplied.

15

The UPS system should be designed with forced air-cooling for proper |
ventilation, Acoustic noise level shouid be kept at minimum,

16

The UPS system output should be isolated from the DG circuit of the UPS.

17

The UPS System quoted must conform to the latest international standards of |

safety and EMC. In general, following standards should be met; -

a) Safety: IEC 62040-1/EN 50091-1

b) Emission and Immunity: IEC 62040-2, Class A / EN 50091-2
(Class A)

c) Performance: IEC 62040 -3/ EN 50091 — 3

d} CE-Marked in accordance with EEC directives 73/23 “low voitage" and
89/336 “electromagnetic compatibility”

| 18

_

The UPS manufacturer must be 1SO 9001-2000 certified company. A copy of
the certificate should be enclosed with the offer.

B. Operation Features and Technology of UPS

1.

Technology:

_The UPS shall be designed to operate as true on-line, double conversion DSP
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controlied type UPS strictly as per the definition of IEC 62040-3 as follows:
Emmmaﬁ?r I .

UPS inverter should continuously supply the critical AC load. The rectifier &
charger should take power from the AC input source convert it to suitable DC and

Made. -
b) UPS Mains Failure: !
Upon failure of AC input power, the critical AC load should continue ta be!
supplied by the inverter, which should obtain power from the battery bank. There |
shall be no interruption in power to the critical load upen failure or restoration of‘
___AC input source (Mains/DG).
¢} Upon Mains Restoration-
Upon restoration of AC input power, the Rectifier/Charger should automatically ‘

restart walk-in and gradually take-over the supply to inverter ang charging to the ‘
battery,

d) Static Bypass: ‘
Each UPS Module should have in-buitt 100% rated static Bypass Line. In two
UPS Modules connected in Parallel redundant Current Sharing Mode, in the ‘
event of any fault in one UPS, the faulty UPS should isolate itself and the healthy
UPS, which normally shares the Ioad 30%, should take-over the full load,

All the loads should be transferred to the Static Bypass Line of the UPS without |

_— |

milliseconds if the input frequency is beyond 50 Hz for the following conditions:
L. If both the UPS fails simultaneously

ii.  If overload beyond 150% for 1 minute is faced by the UPS

iii. —If both UPS sense over temperature (i.e. inverter exceeding 85 Deg Celsius ‘

simultaneously). |

Iv.  If both the UPS inverters are put-off _ ]
MTBF of the System | Minimum 150000 Hrs. __1‘
|

Capacity: 1 60 KVA at power factor 0.9( 54 KW) -
>93%

Overall Efficiency (From i/P (for all loads from 50% to 100%)
10 O/P of the UPS System)

2. Features of Rectifier Section of UPS
17 [ Technology o { DSP Controlled IGBT Rectifier g ]
____l'reduce the harmonics. _

2. flput 3-phase, 4-wire plus Ground |

bt Vollage "1 400 V nominal (+ 15%, - 15%] |
4. input Frequency _ |47-53Hz o _‘
S. | input Power factor __ |=0989 _ -
6. Input Current Harmonic < 3%

| Distortion (THDi _ _
7. | Soft start (0-100%) 10 Sec minimum

|
S | A —

8. |DCripplevoltage | 1%

3. Features of Inverter of UPS: - -
Technology Fully DSP based IGBT/PWM

- — .

————flnverter =~
Output Volta e ___| 3-phase, 4-wire ' plus Ground j

y
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(a) Nominal:
_ 400V AC (nominal), 50Hz
3. Output voltage regulation:
a) 100% Balarnced load <+1%
b) 100% Unbalanced load | <+ 2%
¢} Transient response
(100% step loading) <5%
d) Recovery time to steady | <5 msec.
state (+ 1%)
4. | Qutput frequency regulation
. (b) Line Connection: + 1% (meeting input frequency
a) Self Connection; range of 47-53 Hz)
_ + 0.05% or better B
5. QOutput voltage Distortion; < 1% linear |oad,
(at rated load) < 3% non-linear load with 3;1 crest
B _; factor
.6 Audible noise level at 1 meter | 74dBA maximum
7. Overload capacity: .
(a) Inverter Upto 110% 10 min
Upto 133% 1 min
(b) Bypass Mode Upto 110% continuously at rated
current
110% to 150% 10 min
>=150% 2 seconds
8 Computer Interface: RS 232 Interface or Ethernet
9. Note: Bidder should Specify the following Parameters for quoted
UPS system
i) Total system lossas at nominal load (with charged battery)
i Size of LCD panel for monitoring should be 50 x 100 mm
~ minimum

4. Eattery' bank and

Battery of UPS System

The bidder should submit battery sizing calculation from UPS/Battery OEM
justifying following points:
e No.of Cells
» Capacity of Cell (Ah), {By considering the K factor, efficiency of system,
Temperature correction factor, Ageing correction factor, etc.)
¢ DC bus voltage

e The minimum required area for battery installation should also be mentioned. |

Parameter

Specification __

Battery Bank Capacity

Minimum 50000VAH (for each UPS)

No. of Battery String

1 no. for each Battery Bank (one battery
bank with each UPS)

DC Voltage of the battery bank

Should be Minimum 360 vV

Type:

12V Maintenance Free Valve Regulated
Lead Acid (VRLA) type.
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5 | Backup time:

_| Charging Voltage
Cutoff Voltage

Minimum 15 minutes (at the End of Life
(EOL) of Battery) for 100 % load with
_€ach UPS system
Float: 2.23-2.27 V per Cell at 27°C -
1.70-1.75 V per Cell (should be
Selectable)

Floating Voltage regutation
between no load & full load. ]
Codes and standards

2% or better.

The supplying battery manufacturer shali

be I1SO 9001/14001 certified. The
battery design shall be of proven
technology. The manufacturer shall have
5 years of field experience. ISO- |
8001/14001 Cedrtificate Copy for "VRLA
Battery’ must be attached with the offer.

_Design -
10.

Life
11.

All cells within the battery string shall be
of the same manufacturer and model.
The cells shall be “valve-regulated”
 {maintenance free) type.

4 years designed life at 27°C on full

float.

12. | Life Cycling Characteristics

Each battery shall be designed to
provide 1300 cycles at 30% depth of
discharge (DOD) at 27° C and 600 cycles
at 50% DOD at 27°C.

13. | Recharge Rate

The battery shall be capable ofa 90% |
recharge within 12 hours

14. | Operating Temperature

The battery shall be capable of operating
In temperature ranging from 0° C 10 +40
C.

15. | Gassing

16. | Battery Orientation

17. | Self-Discharge

 Housing of B

—_—

ttery

18.

_| required to house the battery unit.

No Special ventilation shall be required |
under normal operating conditions. No
specialized ‘battery room” shall be

Battery shall have front or top accessible
terminals with clear removable covers to
facilitate visual inspections and allow
ease of service. ]
The battery shall have a maximum self-
discharge rate of 0.5-1.0% per week at
27°C. -
The battery system should be instalied &
supplied with M S racks {Stand)

18. | Capacity Testing

Each battery shall be capacity tested at |
the  manufacturing facility as per
standard battery testing procedure. For

~ Jand ey

_Land curves shall be submitted with the

each battery, battery performance tables
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supply. The curve may be obtained by
test or by calculation. )
Accessories Each battery shall be furnished with the
following accessories:
1. Each battery system shall include the
necessary inter-cell and inter-module
connectors and terminal plates. The
connectors shall be lead-tin plated
copper and shall include stainless steel
hardware. '
2. Assembly and connection drawings.
3. Each module shall include. ani easily
removable transparent “snap on” safety
- _ shield to cover all connectors _
Recycling services The  manufacturer must provide
21. worldwide recycling services to properly
dispose of spent lead-acid batteries.
These services must include proper
mstructions for  the packaging,
transportation, and beneficial recycling
as required meeting E.P.A. guidelines
(or other applicable agencies) for the
safe handling of lead-acid batteries.
Documentation of disposal must be
1 Rrovided.

5.7.4 Power Distribution Panel (PDP) & Sub Distribution Board (SDB)

) AVR Output PDP: PDP shall have one incoming power supply controlled by 4
pole industrial MCCB and outgoing power supply to all connected
PDP/UPS/Existing uplink antenna panel to  meet the requirement of all
supplied equipment, controlled by suitable industrial TPN MCBs with 30%
spare capacity to connect additional SDBs in future. PDP shall have provision
of digital Volt meter, CT based digital current meter, phase indicator and double
earthing connection points. Successful bidder shall submit schematic diagram
in advance before installation for approval.

20.

i)  UPS Output PDP: PDP shall have dual incoming power supply controlled by 4
pole industrial MCCBs (any one selectabie at a time) and outgoing power
supply to all connected SDBs to meet the requirement of all supplied
equipment, controlled by suitable industrial TPN MCBs with 30% spare
capacity to connect additional SDBs in future. PDP shall have provision of
digita! Volt meter, CT based digital current meter, phase indicator and double

earthing connection points. Successful bidder shall submit schematic diagram
in advance before installation for approval.

iy Sub Distribution Board; SDB shall have one incoming power supply
controlled by 4 pole industrial MCB and outgoing power supply to all
connected Racks to meet the requirement of all supplied equipment, controlied
by suitable industrial MCBs with 30% spare capacity to connect additional load
in future. PDP shall have provision of double earthing connection points.
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Successful bidder shall submit schematic diagram in advance before

installation for approval.

5.7.5 Mains Distribution Units (MDU)

i) Every rack should have minimum one set of single phase auto change over switch

along with two Mains Distribution units (MDUs). Each MDU shall have sequential

delayed output start up, output status LED and IEC-3 pin for each equipment
installed in the rack.

i} All Equipment which have dual power supply unit shall be connected directly from

both MDUs

S1. Parameter Specification
No.

1 No. of fused outlets with IEC 3-Pin | nos"ar ore | |
Connectors in each MDU ' ‘

2 Primary Power Supply

Single phase, (50 +/- 2 )Hz
16 Amp

2201240 VAC n-ofhinal, ‘

3 Current (Max)

5.7.6 Earthing System

a.

b.

Earth pits should consist of Copper Earth electrode (diameter 20 mm (min)),
insulated copper strip/wire (75 Sq. MM (Min}), Chemical earth fill compound with
fast discharge characteristics, water absorbing gel, perforated Hard HDPE pipe
(diameter 40 mm (min)), funnel, water supply provision upto each earth pit
(preferably from A/c condenser), 10 feet depth (min) and 1 feet diameter (min.).
Earth pit should be prepared so that earth resistance is less than 1 ohms -typical
depth of earth pitis 10 feet minimum. (Sample picture is enclosed at DRG No. 10)

All earth pits shall be extended upto Earth terminals with insulated copper strip {75
Sq.mm (Min)) in their respective equipment room i.e. Power Supply room,
Compression room .and Porta-cabin. All eguipment rack shall be directly
connected to Earth Términals with insulated multi strand copper wire (25 sg mm
(Min)) with copper lugs at both ends. (Sample picture is enclosed at DRG No. 12)

6 Physical, Environmental and Mechanical Specifications

6.1

Power Supply :

Equipment shall operate from a wide range of power supply voltages without
mterruptlon or damage.

6.2 Environmental Specifications (wherever not mentioned)

Sl. | Parameter Specification

1 Operating Temperature (Indoor) 0°C to 35°C

2 | Operating Temperature (Qutdoor) | -10°C to 50°C

3 Storage Temperature -10°C ta 60°C

4 | Humidity {Indoor) 5 to 85% non-condensing ‘
5 | Humidity (Outdoor) 10 to 85%
6 | Altitude 2101000 m

A
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[ 5. | Parameter
1

Specification

| house all the supplied equipment.

Construction Modular approach, EIA RS-310C, 19" rack
mount
2 Cooling Internal circulation fan wherever applicable
3 Mounting Equipment shali be rack maunted and required

number of racks shall be supplied pre-wired to

7 COMPLEMENT OF EQUIPMENT:

a) The make and modelipart no. of each and every equipmentfitem/installation
Mmaterial etc. should be clearly mentioned in the offered Bill of Material (BOM).

b) The suggestive Bill of Material (

141

BOM} has been provided in Annexure-| of

Appendix-D. The bidder is required to provide the complete list of equipment,
software and accessories etc. offered to meet the requirement as per DD
specifications. The quantity of each item including sub-module, licenses etc. are
to be specified clearly and compulsorily, failing which the bid is liable to be
rejected summarily, The following is the proforma for the BOM:

Sr. | Description of | Descriptio | Quantity Quantity | Make [ Model |
No. | theitemas per | nofitems | as per offered | Offered | Offgred
specification offered by | suggestiv by the
(suggestive bidder e BOM Bidder
BOM)
1. 2, 3. 4, 5, 6. | 7. |

¢) The bidder should provide the offered un-priced Bill of Material in electronic form
with the priced bid for ease of technical evaluation,

GENERAL

8.1 Compliance and OEM Authorisation

a) Bidder must submit a point-by-point ¢
points, sub-points and Paras laid

format as indicated below along with bid.

ompliance statement in respect of all the
down in this specification from page 1 in the
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3 S

b) In addition to the above, compliance from respective OEMs (not from their Indian
representatives) in respect of the equipment as listed below should necessarily be
given, in respect of all the points, sub-points and paras laid down in the Technical
Specification of the respective equipment in the format as given above. The OEM
should necessarily record the performance figure of the equipment offered in the
quote for which the compliance statement is required.

A Input and Base Band System
1. | L Band Router
Integrated Receiver Decoders (IRDs)
64x64 SDI Router
Digital Compression System

Encoder

IP Encapsulator cum Multiplexer
16x16 ASI Router

Data Switch

Network Management System (NMS)
NTP Server " ]
Satellite Modulator
Digital satellite Modulator

IF Redundancy Switch

RF ‘System

C Band Up convertor

RF Redundancy Switch
High Power Ampiifier (HPA)
Waveguide

Waveguide Switch

O o AN =gl N 2ol o of & e N =

Automatic Waveguide Dehydrator

O

Monitoring system

70 to L Band Up Converter

C Band Uplink to L Band Converter (TLT)
3. | C Band Downlink to L Band Converter

—

N
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[ 4. 17 inch (nominal) TFT Monitor
5. | 16 Channel Audio/Video Monitor
6. |40/42"LEDTV
7. | 32x32 SDI Router | | N
8. | Multi viewer
9

Demodulator

10. | Professional Broadcast 55"(nominaljLCD (LED/OLED) Video Wall|
Display

11. | 32 Channel Video logger
12. | Work Station for Multi viewer |
13. | Control Computer for IF and RE System

D Measuring Equipment
Waveforrm Monitor (WFM)
Spectrum Analyser

Portable handheld Ethernet tester
E Power Supply System

1. | isolation Transformer
2. |AVR B
[3‘ | UPS system including Battery Bank S

¢) Mere signature on a copy of Doordarshan specifications shall not be accepted as
a compliance statement.

d) The compliance statement in respect of Technical Specifications of the equipment
should be supported by highlighted record of these in the relevant technical
literature/data sheets of respective equipment enclosed with the tender and a clear
reference (with volume number and page number of tender documents) to the
attached supporting document should be given in the remarks column against
each & every specs. Any offer without proper supporting document of each &

every specs and containing only a commercial hand out/pamphlet is liable to be
rejected.

e) Data sheets in respect of all offered equipmenit should be submitted. Any deviation
from the specification detailed in the compliance statement is to be highlighted

separately. Page no. of location of data sheet should be given in page no. column
of the compliance statement.

f) Offers without proper & duly completed compliance statement are likely to be

rejected with the sole responsibility of bidder and no further claim/correspondence
will be entertained.

g9) The bidder is also required to submit authorization in respect of the equipment as
listed above at SI. No. 8.1(b) in their favour fram respective OEMs (not from their

SATB/Compression R F_'H PA_Pttampura_and_DDK_Deih iISep_2024 f Page 84

7 5



Yt

2926
141

Indian representatives) on their letter heads along with the bid as prescribed in
Annexure |l of Appendix-D.

8.2 Documentation:

a)  One set of technical manual for all the equipment are to be provided along with the

tender to facilitate the technical evaluation, otherwise the tender is liable to be
ignored.

b)  The successful bidder will have to supply set of printed technical & user manuals
along with factory test report of all the offered equipment.

¢)  Operation Manual for all equipment should also be supplied on DVD/USB with
search facility.

d)  All offered software should have perpetual validity and should be in the name of
Doordarshan. All software backups should also be supplied on DVDAJSBs.

e) For facilitating maintenance issues, the bidder must submit the firm’s self certified copies
of Bill of Entry/Bill of Laden/Custom Ihvoice of all imported iterms to DG:DD.

f)  The successful bidder must ensure that all Invoices bear serial numbers of
equipment to meet the requirement of WPC.

8.3  Guarantee/Warranty and After Sales Support:

The Guarantee, warranty of materiai and workmanship will be covered by General

Terms and Conditions (GTC) at APPENDIX-B of the Bid document except the
following:

a) All the offered equipment shall be guaranteed against any manufacturing defect
for a period of 5 (Five) years from the date of Commissioning.

b} Any part failing during the guarantee period shall be repaired/replaced free of
charge by the successful bidder at site. For repairing of any defective equipment
during guarantee period, the defective module or equipment requiring repairs will
be handed over to local office/local authorized representative/ dealer who will
arrange repairs locally at site or send/export the defective modules to OEM factory
and re-import/send back after repairs.

c) ltis the responsibility of local office/ Authorized representative/ dealer of the bidder
to arrange the repair/ replacement of faulty items for Doordarshan ie. no
transportation charges would be paid by DD for transporting the defective/
repaired items, if required to be removed from site, during the guarantee period.

d) Guarantee period of Equipment or spare parts thereof replaced is to be extended

corresponding to the outage period from the date of acceptance, if the failure
rectification takes more than 30 days time.

e) If bidder is not the OEM, then the guarantee/ warrantee in respect of the
equipment as mentioned in Clause 8.1(b) shall be provided by the bidder through
respective OEMs. A certificate, duly signed by the OEM on the OEM
letterhead, in this regard of the respective equipment must be submitted
with the offer by the bidder as prescribed in Annexure lil of Appendix-D.
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f) If bidder is not the OEM, then after sales service support for additional 2 (Two)
years for the repairs/ maintenance in respect of the equipment as mentioned in
Clause 8.1(b) after the completion of guarantee/ warrantee period shall also be
provided by the OEM either directly or through his representative in India. A
certificate, duly signed by the OEM on the OEM letterhead, in this regard of
the respective equipment must be submitted with the offer by the bidder as
prescribed in Annexure IV of Appendix-D.

Inspection and Commissioning:

The inspection of material will be carried out by the authority specified in the Purchase
order. The material will be accepted only after the same has been found satisfactory
after inspection and duly marked and sealed by the Inspection Authority.In addition to
“General Terms and Conditions” (GTC) at Appendix-B of the Bid document, the
inspection of materialfequipment will be carried out as follows:

All the equipment to be supplied against this A/T (Purchase Order) for this tender shall
be subjected to pre-installation inspection at Doordarshan Site by Doordarshan Officer
appointed by Doordarshan Directorate. The pre-installation inspection shall be based
on manufacturer's factory test resuits and physical verification of make and model of

equipment. The successful bidder should produce the factory test reports of the
offered equipment to facilitate inspection.

Post instailation inspection and commissicning of the system will be carried out by a
team of Doordarshan Officers authorized by Doordarshan Directorate and based on
approved Acceptance Test Procedure (ATP),

A draft copy of ATP (Acceptance Test Procedure) must be submitted by the successful
bidder one month in advance of the proposed date of inspection of the installed
system to Doordarshan Directorate for approval. ATP should describe the standard

test procedure of individual equipment and overall system. The factory test report wilf
not be treated as ATP.

The approved ATP with or without changes shall be sent back to the successful bidder
to be used for inspection and commissioning of the installed system by DD

Engineer(s) at site. All the equipment required for the Inspection as per the approved
ATP are to be provided by the successful bidder.

The SITC certificate will be issued by the team of Officers appointed at SN 842

" above

Delivery Period:

Six months from the date of issue of purchase order (A/T) by Doordarshan to the
successful bidder.

SATDIComp‘ession_RF_HF'A_Pitam_pura_and_DDK_DeIhi!Sep‘2024

(U

. Page 86
J-
4



2930

141

8.6 Pre-Bid Conference:

a)

b)

d)

A pre bid conference on technical Specifications and other issues shall be held on
date and time specified in the NIT. All prospective bidders may attend the pre bid
conference to discuss their queries and suggestions.

All the queries and suggestions should be sent to Doordarshan at least 2 days

before the date of pre bid conference. No queries/ suggestions shall be
entertained after pre bid conference.

Amendments subsequent to the pre bid conference shall be sent to prospective

bidders, who have purchased tender document by e-mailffax/post/uploaded on
website,

It shall be bidder's responsibility to check for any amendments/addendum on the
website before submitting their duly completed bids.

8.7 Check List and Enclosures:

The bidders may ensure the following check list whils submitting the bid including
some important list of enclosures for ease of technical evaluation (Annexure V of
Appendix-D).

a) Whether documents related to fulfilment of the eligibifity criteria as per Clause 3
have been submitted.

b} Whether the BOM has been submitted in the prescribed format as given in Clause
6.

¢} Ensure that all equipment and accessories as given in Annexure-1 have been
included in the offered BOM.

d} Whether the compliance statement from the bidder as required in Clause 8.1 (a)
has been submitted.

e) Whether the compliance statements from the respective OEMs for
equipment/system mentioned in Clause 8. 1 (b) have been included.

f)  Whether the Authorization as required vide clause no. 8.1(g) in respect of
equipment as mentioned in Clause 8.1 (b) from respective OEMs have been
included.

g) Ensure that the relevant technical brochures/manuals containing ali the
parameters of technical specifications of all the offered equipment and accessories
have been included with proper indexing for ease of identification.

h) Whether the page numbers of the relevant enclosed technical data sheet/manual
against each parameter of the technical specifications have been given in the
compliance statements.

i}  Whether the requisite undertakings for guarantee/warranty and after sales support
by OEMs as required vide Clause no. 8.3 have been submitted.

J)  Ensure that no alternate item has been offered.

k) Ensure that the Un-priced BOM has been included.

[) Any other item mentioned elsewhere in the tender.

SATE‘)A’Co'mpression RF_HPA_Pitampura_.ahd_DIDK_DefhFfSep_2024 Page 87 A
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Annexure ! of Appendix-D

OEM LETTER HEAD

CERTIFICATE FOR AUTHORIZATION

Date:

Tender No. :

W, MIS oo (Name and Address of the OEM), do
hereby authorize MIS......cccoocvviiieeieerooneeoeeo . (Bidders name) having its
OffiCe B v (Bidder's address) o0 submit the

bid and sign the contract with Doardarshan for the products offered by us against the above
tender.

Signature ...

Name & Designation of authorized signatory
Name of the OEM -
Stamp

..................................

........................................‘.‘.....,.. ...................................

SATDxCOmpw_RFhH PA_Pitampura_and_DDK_Delhi/Sep_2024 Page 88
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Annexure 111 of Appendix-D

OEM LETTER HEAD
CERTIFICATE FOR GUARANTEE/WARRANTY

Date:

Tender No. :

W, IMIS ..o et e {Name and address
of the OEM), do hereby confirm that:

1.

All the offered equipment shall be guaranteed against any defect for a period of 5 (FIVE)
years from the date of Commissioning.

Any part failing during the Guarantee/Warranty period shall be repaired/replaced free of
charge by the successful bidder at site. For repairing of any defective equipment during
Guarantee/Warranty period, the defective module or equipment requiring repairs will be
handed over to local office/local authorized representative/ dealer who will arrange repairs

locally at site or send/export the defective modules to OEM factory and re-import/send
back after repairs.

It is the responsibility of M/s ( their local office/ Authorized
representative/ dealer of the bidder) to arrange the repair/ replacement of faulty items for
Doordarshan i.e. no transportation charges would be paid by DD for transporting the

defective/ repaired items, if required to be removed from site, during the
Guarantee/Warranty period.

Guarantee/Warranty period of Equipment or spare pars thereof replaced is to be
extended corresponding to the outage period from the date of acceptance, if the failure
rectification takes more than 30 days time.

All software being offered, are to be licensed to Doordarshan on perpetual basis without
specifying any time limit or without specifying end of life of the software. Software
upgrades within Guarantee/Warranty periad will have to be supplied free of cost.

Signature ...

Name & Designation of authorized signatory
Name of the OEM-
Stamp
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Annexure IV of Appendix-D

OEM LETTER HEAD

CERTIFICATE FOR AFTER SALES SERVICE SUPPORT

Date:

Tender No. ;

We, M/s .......... e L e e totaen e e cininaes  (Name and
address of the OEM), do hereby confirm that after sales service support for additional Two

(2) years for the repairs/maintenance of offered products after the completion of Five (5)
Years guarantee/ warrantee period shall be provided through our representatives/authorized

dealer/service provider for the offered equipment and accessories in India as mentioned
below:

S.No. | Name of the Name & Address of Telephonel Email of |

authorized authorized After Sales Fax cohcerned
person & Support Office/Firm personnel
1

Signature ...

Name & Designation of authorized signatory.............................

Nameofthe OEM- ... ...

Stamp

SATD/Compr ssion_'RF_HF’A_Pitampura_and_DDK_DethSe‘ _2024 A Page 90
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Annexure V of Appendix-D

BIDDER LETTER HEAD

DECLARATION BY THE BIDDER

1. Bill of Material (BOM)- - [Yes/No]
2. Bidder's compliance (As per specs clause no. 8.1.(a)) . [YesiNg]
3. The copy of Dealer Possession License in case of possession of . [Yes/Ng]

RF equipment ( if applicable)
4. Copy of the Memoaorandum of Understanding (MOU) of : [Yes/No]

Consortium/Joint Venture (If Applicable) (as per clause no. 3.9)

5. OEM Compliance for following equipment from their respective OEMs (as per
clause no. 8.1.(b)):

S. Name of equipment | Name of OEM OEM compliance

No. submitted (Yes/ No)
i
il

6. Certificate for Authorization for following equipment from their respective OEMs:

S.No. Name of equipment Name of OEM Authorization
' certificate submitted
{ Yes/ No)
I
i B
ifi.
SATD!COmpression_RF,_HPA_F‘itampura_and_DDK_D‘eihi!Sep_2024 Page 91 u/\
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7. Certificate for GuaranteeMarranty for following equipment from their respective OEMs:
S.No Name of equipment Name of OEM Guarantee certificate

. submitted (Yes/ No)

i,

i.

ii.
8. Certificate for After sales service support for following equipment from their respective

OEMs:
| S.No. Name of equipment Name of OEM A-ﬁer sales service |

support certificate
submitted { Yes/ No)

.

9. Datasheet for the offered equipment as pér’ offered BOM: [Yes/No]

Stamp
SATD/Compre ion_RF_HPA_Pitampura_énd_DDK_DeIhUSe 2024 Page 92
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Annexure VI of Appendix-D

BIDDER’s LETTER HEAD

CERTIFICATE FOR WORK EXPERIENCE

Date:
Tender No. :
R I - <Name and
address of the bidder>, do hereby confirm that details of Work Experience are as follows:
S. |Descrip |Details | Copyof |Sr.No.of | Amount - Bidder's Work |
N |tion of | of Work | Work work/ite | /Value in | Experience
o | Work Order Order mofthe | Rupees of Category (Please |
Experie | No. with | upload uploaded | the work to select anyone
nce of | date ed with | work be option i.e.
th-e bid order to considered (a)one work of
Bidder (YES/IN | be - for work 80% or
0) consider | experience
ed for of the (b)Two work of
| work bidder 60% or |
experien (c)Three work of
ce of the | 40% of Estimated
bidder | Cost)
1
5
3
SIGNAMUTE ..o
Name & Designation of authorized signatory of the Bidder... ..................
Name of the Bidder.......................
Stamp of the Bidder
SATDfCompression_RF_HPA_Pitampura_and_DDK_Delhi!Sep 2024 : Page 93 ‘/\
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Annexure VLI of Appendix-D

141

LIST OF TOOLS
5. No. Tools Qty.

(1) Soldering and de-scidering station 1 Set
{2} T-Handle Hex Allen Keys Set 1 Set
(3) Flat & Star Head Screw driver Set 1 Set |
(4) | Flat & Star watch maker Screw Driver Set 1 Set

I (5 | Flat Plier ' 1 No.

8 | Nose Piier TNo. |
(7) Edge Cutter 2 No.
(8) | Wire Stripper 1 No,
(9) Crimping Toal for RG11 and RG59U Cable 1 No.
{10) | Crimping Tool for RJ11 and RJ45 Cable 1 No.
(11) BNC Puller 1 No.
(123 Crimping Tool for Power Cable 1 Set
(13) | Box Spanner Set 1 Set

| (14) | D-Spanner Set 1 Set
{(15) Ring Spanner Set 1 Set
(18) | Adjustabie Wrench 1No. |
(17) | File Set 1 Set
{18) Handheld Magnifying Glass 1 No.
(19) | Toolkit Box (Hard case type) 1No. |
{20) Battery operated multifurctional (screw, unscrew, drilling etc.) hand 1 Set

machine with battery charger and other accessories.
{21) Digital Multimeter 1 No.
(22} | Digital clamp-on Meter 1No. |
(23) [s.Handheld Ethernet tester 1 No.
(23) F‘?\ny other special too! required as per offered equipment 1 Set J
Pape 94
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Annexure-1
Specificationz [or SITC of Upgradation of Compression chain, Monitoring and Power supply syslem, Replacement of RF
system of C-band Farth Station, Pitampura Delhi and Replacement of High Poewer Amplifier System of Tarth Station,
DK Delki
) Quuml[._\-. E_m p_e.l' Budgetary yuote
$1.No ~ Description of [l(:n.l as per Specification suggestive BOM
) {Suggestive BOM for Farth Station Pitam pura) .
Qiy Unit

A JINPUT AND BASE BAND SYSTEM {DRG Ny, 1)

1 L band Router {16x16) with dual redundant power supply consisting of :

a_ [Base unit fully wired including Cross Point module for 1615 and control logic Module 2 Sets

b |Uet swappable Mual Redundant Power supply unit 2 Sels

[ XY Remole coitrol panct with cabte or tnbult Rouler contrel panel M Sels

d Necessary power supplyv to | NBCs { i set with each Router) 2 Sers
Low loss RE cable and marching "F/RNC” Lype comnector with CGobd plated pin as per site requilement
{13 fromt existing RI pateh pannet to new Patch Pane) i 10 sy re. 10 mee 2 10=100 it min

¢ {u trom new Patch Panel to input of 1:2 1. Band-splitter i.e. 3 mtr x [0=30 mu mn ot
(i) One output of cach splitter to fiest 16x16 1. band Rouier and ather output of each splittar to sewomd
Ranter e, 3 mir %20= 60 mic min
(v} from remaining 6 input of cach 1 hand Rouler to RE parch panel ie. 3 mur % 12= 36 TTHA (1.

RI Patch panel (16 Partsy for all inpul pert of 1, band Router {two nos.) and RF° Pateh panel {16 Parlst for

P |l band Input $ource {one jo Yeith matching “FIBNCY tape connecior with Gold plaved pineof Cunare or | Sel
equivgrlent)

L& U2 L Band splitter with DC pass throush 0 Sety

2 Professionud IRDs consisting of:

Profesgional 1RDS with L-band inputs of DVE-5 & DVE-83, DVI-ASL & IP input compliance decoder
and DYB-ASI HI3-SDI SER8D1, AES/EBU. HD-SDI embedded audio, SD-813) embedded audio, One

s |downcoaverted SD-SDI of HD-SDI. Dolby digital (AC-3} 5.1 audio and Dolby igital Plus 3.1 Audio (F- I% Nos,
AC-3} output. MPEG-2 TS over 1P autput witlh Multi service filtering: fwcility and having 4:2:0 & 4.2.2
compliant lor MPEG-2, 11.264/MPEG-4-AVE and 424 compliant for H263%HEVC decoding and
Comman Ierires slat hacdwisre BISS made-1 & BISSE Coamnl jant

b 73 Ol BNC Femate fo |10 Ol AFS/EBLU XLR malc adapter/impedance Comerter and cable fitled 13 Sets
with BNE niale connector at buth end {Length - [ mir) _

Low loss RF cable-and matching "F* Lype connecror with Gold plated pr as JIer SIS TeipUircment

G (5 meters per sinal e 3 % 32= 160 murs tnin o b connected from L Band Router to 1D as per DRG lot
Mo, I,

d HI-S1M Video cables with BETCRING COECUNs as per site Requirement (DRG No y between the HL . ot
Si3] output porLal” all IRDs to HO-S 0 Patcl Pancl {Min 18 mor x32Nos =320} mied

o J[D-SD] Videw cables with matching canerectars as per siie R_s;-.quiremcm IDRG Noo 1 & 4y beween the fot
A3 gutpet porl of all JRDs 1o HB-SDT Parch Panel fir Momitoring (Min 19 1n0 537 Nos=320 mir)

3 1I* Data Switches and Network Switches consisting of:

a (13 11 Data Switch 48 port with inboilt dual power supply unit; rack mowmting ki and requlired Software . Sels
licenses. 12 Nos per set) ]

b I Network Switch 48 port with inbuilt dual power supply unit with rack maunting kit and required | Ser
Software ficenses.

¢ CAT-6 Cable with connector for wi ring of rack and interconnection of SQUIPMENT 8% per sile raquiremant ! Seq
arad drwwing no | (Min |0 mtr x 3 nos x 28 nos 1RD =840 meler per set) )

4 |Esscnbial itemsiwarks( I any) te complere the inswllation of Input and baseband svstem | St

5 [Insiailation , testing and integration of lnput and Baseband sysiem | Jori

B |Compression System (DRG No. 1 & 2)

6 _ 164 x 64 813 & HD-SDI router wired for all input and ont put consisting of

a Baseunit Fully wired for 64x64 Input and Cutpun ! Set

b finbuilt hat swappable redundant Crass Poung mudule for 64 x 64 | Set

¢ _ |Inbuilt het swappabite redundant controllers logicmoduleys | Set

d Inbuilt hot swappable Redundant Power supgly upit 1 St

¢ XA control panel with cable ] No

I [Singte Bus remots control pane] witl cable i Mo

7 [1ID-S1M Patck Pancl and Pateh cord consist of.

a HD-8031 Patch Panel. 75 Ohm Tmpedence (or all inpur and autput ports of SEM Rouler as per DRG no. | 4 Nas
{LRL Normal Through, solf terg Mating ivpe) ]
H3-8D§ videa cables with matehing commectors as per sie Requirement (DRG No | & 23 berween the 1113

b PRI Inpw Parch Panels to Output Patch Pane! vig 64564 SDI Rouler and upto the Inpuit of Cocoders ¢ 10 lot
T X 32 Nos =320 mur)

¢ [Female lo Femile BNC Tormination pancl Tor al Input and Outpul.of SO Rouler ] Set

d__ |HUB-SD Pawh Cord (Impedence -75 Qhm, Cable Longth- 3 et (Minimun 24 Nos.

> HID-SDI Patch Cord {Impadence 75 Ghm, Cable Length- 10 feet (Minimum)} & MNos
Digital Eneoder operating on 4:2:0 mode with MPEG-2, H264/MPEG-4 and 1126501V

8 reompression withowt any limitation by way of hardware & soffware upgradation {including Srai
Mux support) consisting of ;- {
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Digital cacoder with S0 Inpur signal for 32 SOTV charnels in MPLG-2 & H.264/MPECA compression
incleding 16 HDTY chacpels in F2604/MPEG-1 & 1465MEve sompression withoul any limitation by
way of hartware & soliwere uporadarion. Eael encader ghasses shall aiso be capable to ke MPEG-2 T8
wver AP input and decode & re-cneode S & I TV channcls as per technical specification of tender

document withoul any Tamiation by way of hardware & software upgradation. Noise reduction hardware/ ] st
suttware for 8D &NDTV. Four slereo addio channel ineluding Dolby Ligital (AC-3) 5.0 audia i13cooding
& lincoding} & Ialby Jigital s 5.1 audio {decoding & Engodine} with audio level processor &
loudness cemtrod, loge inseiter, Ancitlary deita and Dual redundant POWCT SUpPly units tor all enceders.
h Two Redundant Digal encoder chassis simidar o Main Chassis per set without any limitation by way of] . el
hardware & software upsreadation. "
9 P Idata and Nerwork Switches Consisting of;
o [T D Switeh 48 port with inbuill dugl poser supply unit, rack mounting kit and required Soilware | Sol
Licenses (2 Nos, per set)
h e Network Swilch 48 porl with wbuile dual power supply unil with rack mounting kiL and redginyed i No
__ ISollware Licenses. . ]
¢ CAT-6 Network Cable with conncewr far wiring ol rack and interconncelion al’ CHUTPMMENL B8 peT st | S
requerement armd drawing o 2 min, 40 % 32120 mLr per sel) :
10 1P Encapsulater cum Mux for Statisticat Multiplexing in {1+ 1) configuration consisting of:
I Encapselater com Mux in (£ cemfiauration for Statical Multiplexing having:
{13 Four Independert ASH Input Port wilh Licenses-
i} Pwo independent. AST output porl with Ticenses and fwo meerar ASE outpul [or inonitering | Sel
el Laght Infependent [P data Pert (h-diiselional§ wiih licenses tlor nput data. Tndependent MPEG-2 T
over JP Qulgut for lransinission. Angestlary dat : SIIEELY
11 [ I6x16 ox better matrix AS] router (511 compatible) wired for atl input and out pui consisting of:
a  JBase unil fullv wired For 16516 o bolter matrx tnput and Qutput | a1
b {Inbutlt controter logic modules | 5ot
C Inbuiit auto switchable Redundant Power supply uni | i
d X-Y control panel with cable 1 Ser
e Single Bus remote control paned with cable ; Scl
12 TSP Patch Panel and 111 Viden cables consist of:
a 1D-8D1 Patch Panel L 73 Ohm Tnpedencs Tor all mpur and output parts of ASESDI Rouler as per DRG | No
no. 2 [ FRU, Normal Theough, sclf terminating rvpe ) i
HD-S0F Video cables with matchin G eonnecters as pet site Requirernent (DRG No. 2} befween atlpul af
IP Encapsulator cum MUX Lo TNy S0 Patch Pancls. HI SDE Pateh Panel to the in put of ASI Rawter and
b Joulput of A8 Router o 10D SIH Patch panel. [ min 16 5 3m=80 mtr) and barween Compression yoorm and Sal
HI'A porta cabin (minumum Distance 30 mtr § as per site requitement { min. 85 S0m=400 miry {1otal
400+ 80=40 Mf[ 1)
13 i Network Management System(NMS) For Compression equipnment_consisting of:
4 [Compression equipment control svatem Soilwarg Sel
Compression cquipmene control systemn Hardware consisting of rack mounted main server i | ~1 Mraster-
b [slave conliguration or Clusler cotfiguition with client ficense, each server wid) dual power supply 1 Ser
madules. and KVM switeh. integrated Key Board | mouse & rack tnount foldable display menitor,
Clent work station with cequired licenses for rempote monitoring of all NMS consists of
17" erbigeer display, keybourd with PC {Tntel i7 of better processor, 8 GBE or More DDR RAM, 800 GB or
¢ [more MDD, Windows 11 or iawst Sperating svstem. mmimum 4 nos. 1S3 parts, UAGE and 3 PCI Slols, 3 Sets
Integraicd Audwo with externat speakees to remotely contrel all the supplied cquipments through Fthernet
LS, _
d 24 port 1P Network switch for NWS nionitoring with ¢ lient Work station i remade tocations 3 Sels
. CAT-6 Cable with connegtor 4y per siw TEQUITEIMERT 1 cunnect the NMS with respective equipnsint as por | Get
drawing no. 2 {Min 48x 1 ineler=480 neter per set)
14 Twa nos GPS enabled NTP servers and GPS Antenna with associated aceessories for netwark tipc ; Sor
synchronzation of alt beoadeast equipment and servers mstabled in the surth station
15 |Essential ilems/Weorks {If am) 1o complete the installation of Compression svsiem | Ser
16 |Insialfation icsiing snd inlegration of Compression system 1 joh
C_|IF, RF and High Power Amplifier (HPA) System {DRE Na. 3)
Digital Satetlite Modulalors in (111) mode consisting f:
17 |hgital Sateline Modulawrs capable of Modulatine im DVB-S and DYB-52 [one at o time) | 2 2 Mos.
I8 3IF Redundancy switch for manasing red undancy of above Modulators, | 1 MNa.
19 1.4 passive I splittor | | Mo,
Up converlers in {1 +1) eoufiguration consisting of;
20 | Band Up converler 2 2 Nus,
21 BRI Redundancy swilch (£ handd] for upeonverker i i MNa.
22 |Essental ilem to complete Uhe installahon o Modylator amnd Upconverler syétem (if any) | | Set
23 pInsrallation . testing and system infegrarion Madulator and Upeenverter svalem 1 ch
|High Power Amplifier System
24 | TWISSSPA Nigl Power Amplifer system jn 1+ configufation cansistinge of: | Rt
a_ |00 wail C-Band 1incar Puwer TWIASSPA with m tegrad lingarizer {Indoor Lyped 2 Nasg.
b Redundarcy Coneroller lor aboyve 1-1 conliguration of HPA 1 5CL
g 12 Jow power RE Splitter ¢C-Band uplink frequency ) (To be mounted 1w HPA Rack) | Aoy,
d _|Wavegiude switch with ragh mounting kit for (+1 Redundang | KW liar Power I'WT HIPA syslem | N,
¢ [Imier connegting rigid wave guide assembly with beads from each HPA o Waveruide switeh. | lot
r Pumimy Lozd / Termination tor 5.45 ra 6,423 GHr Freq | No.
(hin_ 1500 Watts, VEWR = | 13 ulonp wilk accessorics
AdoTratic Dehydrator ¢ 3-5 P31 user coufigurable ) with required aveessarics and [tont pangd [hsplay with
& o . i ) t a0l
remole aceess through cthemcet/SNMP ote and ragk mounting ki
h Prewrred Rack for [+ Redundant | KW linear Power TWE/SSPA FIPA svstam with MDI) | gul

G
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Plus 5 1 audio Channels with tiva independent videa disphay output ;. and 8 Rudio Service as per drawing

[t Lssential item to complele Lhe instaHation of HPA Svatem (1 any) | St
J_ [mstallation |, testing and system integration of HEA Svarem | Iak
25 RF Rigid wavegnide, Flexihfe wavegnide, Waveguide B plane , H Plane, Twisted Waveguide,
Cunnectors cte.
4 C-Band, 90 degree rigid waveguide bend with CPR 1377/ Ilange connecior
therulh-0. 30mir max {each legh.
11 H-ptane bend: 1 No,
1] L-plane bend | MNO.
N €ross Guide Directionl Coupler for Frequéney range 5 8% {a 6 425 GHz with CPR 127 FA FMange 3 Nos.
connecior
¢ C-Band, Twisted rigid waveguide, clockwise with CPR 137 F/G Tlan e Connecior 3 Nos
(Length-0.30 mic max).
d Supply of Flexible Wavegiide with CPR 1376 Flange connector ar one eng and CPR 1371 Flange
conngetar at ether end a8 per detaild balow -
1) Lenwth-0.6 mir with gashet and serew kil 2 sely
i) Lengih 1.0 mir with gasketand screw kit 2 sety
¢ [Supply of Flexilile Waveguide with CPR 137 F/G Flange connector as per detaried belaw,
i} Lenpih-0.6 i with gaskel and screw kit 2 sely
iy Length |0 mitr with gusket and screw kit 2 seis
supply and instalfation of aluminum duct or HDPE Pipe as per site requirement of suitable size (0 take out
f {hotair of each HPA from HPA room to outside the room | ot
{CMmimum length-4 mur i .
o 16 port or more C-baind RE Pateh Panel with N-type lemale connector at both ciid having gold plated mmer | No
~Ipin 2 R, 19" Rack mountable, X
h 20.port or more L-band Patch Pangl with b-type Female connector having gold plated inner pin: 19" Rack 3 Na
mountabk:. -
26 Elliptical {Semi Rigid) RF Waveguide (0 conuect existing uplink Antenia systerm as per site I Set
-~ __lreguirément (minjmum length 7 mtr)
27 Suitable waveguide connector for connecting the Elliptical waveguide at hoth end having CPR [ Sel
137G flanige with gasket and serew kit and [ressure window at bath emd
28  |Esseatial item {if 18y} 1o complete the installution of RF systent | 51
29 |lnsiallation, Testing and System Integration of Wavesuide system 1 Joh
D |Confidence level Monitoring Svstem (DRG No. 4)
30__{Confidence Jevel Monitoring system consisting ol
i 17 neh {Nominaly LCD (TET Wrofessional Broadeast Cotour Monitor with intemated speakers g,
Professional grade Integrated Audio/videa Monitor with == 47 TEFLCD sereen of high reselution und
b [imegraed speakers. 1L should accept 2 HIWSD-5D] Tnpurs, with reclocked outpul. includimg audw Pe- i No.
Embedder, decodine ol Tolby digitad (AL-33 5 | audia and Dalby Diawat Ples 5§ Audio
Proft IRDs {ivith L-band inputs of DVB-S & DVB-52. DVB-ASI & [P input ) with DVI-ASL SD-S01
HID-SDU AESAERU. LD SIM embedded audie, SD-5D1 embedded sudio. One dovncanverred S13-5Di ot
. RS0 Bolby digital (AC-3) 51 audo & Gl Dpical PI_L:'s 31 Audie (1-AC-3) sutput, MPLG-2 715 3 Nos,
over I oulput with Multi service filtering facifity and having 4:2:0 & 4:22 complianl for MPEG-2,
H264MPEGA-AVC and 4-2:0 compliant for H 2654 1BV decoding and Common [merface shor
hardware BISS made-1 & BISSE Connliant, _ _
Prof. IRDs !with DVB-AS1 & [P input } with DVB-ASL SD-3DL HIRSDI, AES/EBL. D ST
embedded  Audio, S1-5D1 embedded audin, (ne downgonverted SD-5DI of HD-S0[, Dotby digital (AC-
d 3151 audio & Dolby Digtal Plus 5.1 Audio t5-AC-3) autput, MBRG-2 TS aver 1P outpet with Multi 2 Nog
service filtering facility and having 420 & 422 tampliant for MPEG-2, H 264/ MPUG-4-AVC and 430
compliant for 1 263V decoding and Commen tnferface slot hardware, BISS moderl & BISS-E
Compnbant .
. 32 % 32 8Dt Router wath ome X-Y pannel. one Single Bus Remote Control Panel. dual Redundant power . et
sUpply wnd acceessories -
¢ 322 N-SDIFAS] Pateh Pangl - 7% Ohm limpedence as per DRG no. 3. IR Normal Through. szl 3 Nas
Lerminating fvpe ) {(32%21x3? - k
o High Quakity Digital Ampli-Speaker having digital AESA3U and analeg Audo bnput facality and suilabile | -
©|power supply )
h & port RF Patch Pannel |
i 12 por [P Paich Panel (R1-453 | Set
i IP Pawch card wreh connector (RJ-45) 2 Sets
K HD-SIH ¥ideo cahles with matching connectors for conneetion between it pamel. 3232 rouer and all Yol
' MEMHIOTIE equipment ¢ per sile requiremant and drawing no, 4 & 3 (Min 32510 me=320 mir per sel) -
| CAT-6 Cable with connector Jor wiring of rack and interconnection batwean 24 pon network swilch to all i Sl
eQuUIPMEnl a5 per drawing no. 4 & 3 {Min 2430 2480 Py serh -
E_lInput and Downlink Manitoring (DRG No. 3)
31 |input snd Downlink Monitering of SDEY and HDTY Chanuels consisting ol
Multi viewer display system with remoto panel for MPEG-2 TS osver 1P streanss of Input Seurce signal,
Each sat shall have inbuilt MPEG-2 & VIPEG-3 decoders of 32 SDTV with émmbedded audio including
o IMPEGH & HEYC Main-10 decoders of 16 HDTY with Bolby Digilal (AC-3) 3.1 andio & Dolby Prigilal 1 Sl

s £
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Work stafion with software liceices including one client | sceace for controls and cofiguration of Display
an 33 Desplay system consists ol

17" or bigger display. keyboard with 1C {Intel i7 or better procassar, 8 GB or More DDR RAM., 800 GB or

more HOD, Windows 11 or laleyt QpCraling system, ntinum 4 nes. SR poris, B AGPand 3 001 Slots. Sot
Integeated Andio wilh external spealers 1o tanotely control all the supplied equipments through themet
parts
<24 port 1* Network switch tor Manapement ol manitoring equipment l Sel
c-Modnlator (DVE-§ & S$2) with Cominin ihicetiice S0t hardware (Max 8 Service per C1 slot) and
d o [MPEG 2 TS wver 1P autput Tor 37 TV service zod 4 Radio SErVICE peF sel 2 Set
L one chassis shoukd congist et mullipfe modules ¥
Multi viewer display svstem with remote pannel for MPRG-2 TS over IF streams of Down link siguad
¢ Each set shall huve inbuslt MPEG-2 & MEEG-4 decoders of 32 ROTV with emmbedded audie includmg | Ser
MPEG-4 & HEVC decoderé of 16 1HDTY with Dothy Digital (AC-3) 5.1 audio & Dolby Digital Plus 5t ’
audio Channels with lwo independent videaes display ourpin . and % Radio service as per degwing no. 4.
I |32 Channgl video lopuer with iminmum 90 diys content storage facrlity and required softwars & liconses I set
o IP Dats Switch 48 port with inbuilt dugl pewl Supply Wit rack mounting kit and reguirgd Sollware | ot
“  |Licenses N
Ao jActive spliter{l.- band) 1-input and & Qutput 3 Sets
b ASL splitters {100 Mbps) 1-Inpu and 4 Ouput 3 Nog
] =5 neh tnominal) LEL display system wilh wall iaounr kit cables and asseciated ACCESROLiEY 2 Sers | 28% (ST
h Doty Degieal 3.1 audio Home theater | Sor
| __tC - band receive antenna 120 cip with £ band Foed & LNBC 3 Sely
m_ |RF cables us per site requirsinient (minimum 130 IS i lirt
" fissential ilems‘.f\z’\fnri\:s tanyy o complete the installation ol above tnput and downlin IMORIOri g svateny | Sef
angd Canfidence Moniloning Svslem
R Istallation . testing and integration of [nput and downlonk Maaitoring System and Confidence Momiwaring : iob
Svitem .
F_ 1IN and RF Monitoring (DRG No. 3)
32 |EF and R¥ Meonitoring consisting ol
a  [TLT {€-Band uplink Tequency ¢o L-Band Down Comverer) afong with rack mountng Lt ] Set
b 1 Band Down converter {C-Tand downlmk Trequency 1o 1. Band Frevuency) I No
o Lp=converier (70 Ml Iz 10 L band) | Mo,
d # porl or more C-band RE Patch Pancl. with 30 Chm N-type Female connector ut hoth end haviag gold 2 Mo
plated nner pin, 2 R 1 Ruck mountible,
“ R portor more IF-Pateh Panel. wizh 73 Ohms Fetype Female comeetor having pold plated innes SN I No
Rack myuntalle,
- 3242 MD-510/ AR [’atrh_ Pasel , 75 Ohm lmpedence as per DIRG ne. 3. ( IRU. Normal Through, sell . Yo
fermrnating lvpe ) (32x2 83! o
g VIS0 e HIMI Converter 2 Nog
b [42:40 Inch (Nominaty LED displiy Svstom with Stad as per stoe requercenet t oL
i L7 Ineh ¢Nomdnal) LCD (TF M WProfessional Broadeast ©elous Maniter with nicerilted speakers i N
Profssional grade Inegrated Audiofades Mondor with »= 47 TEDLCD sereen of high resolutiom and
i inegrated speakers [t should aceept 2 HDISD-SDI Inputs with reclicked output, including audia Ne- 1 No
Embedder, decodwg of olby diaital (AC-335.1 audio.and Dolby Disital Plus 5.1 Audig
Low lass RE cable arnd matching "F* 1vpe connectar wilh Cotd plated pin Inter-connectiong RE cables wilh
| |conneciar {rom output port of RE Bedundancy Switch 1o HPAs and various moritoring port of Modulators. | Lot
upeoavertevs. Redundancy Switch, HPAs, TLT. Down canverter e 1o pareh pavel (RT Cuble 30 ohm 5x30
meter=130 mir and RF Cable 75 obim 2550 muyas per site Reguiremenl {DRG No 3)
9" Rack Mountable Faldable 17" or tugper display. keyhaard Cwith Digipad & Mause Swirches) with PC |3 1l
{Intel i7 or herer provessar § GB ot Mare DR, RAM, BON G or more HDD, Windows 11 or faeest
g operating Syslem, minimwn 4 nos. LS ports. | AGP and 2 PO Slots. Antegrated Audio with external
speakersto remotely control all the supphed cquipments throwgh Edhernet pornts and should be cannected to
all the equipment through Fast Bthernet $watch using properly rack wired CAT-3 or CAT-6 cablg and Ri-43
CONTITECES.
m (104100 Fast lthamet Switch (24-Ports. one -RUT 2 2 Nos.
" (CAT-A Cable with commector tom 24 part network swileh to all COWMDMNCOL a8 per Sie requircment ang | Set
drenwing no 3 (Min 233 10 mer=250 meter por sel)
kY Essenial itorasiworks (8 any) e comnplere The toslatlabon of ahove mortgripa ayslem | Sel
[ |Installation testing and mizaraton of above Manitering Svitom | oh
33 _ {Provision of Cable tray (DREG No. 1 i)
4 Providing & installing cahbe srav with cover on top of equipment racks as per site reqnirament for laying of | iob
ail cables as per draving, -
b _Histallation. testing and miepration of Celile Tty 1 ol
G |MEASURING EQUIPMENT
34| Digital paveform wonitgr {with Measurcmont Ficility) f Set
35 |Spectrwn Analyzer (k1 [z 0 26.5 G117 6r betier) wigh required probeand accssories | Set
36 |Cotour laser Printer with nebwork printine Gcitity for Ad size | Sel
I IBW taser printes with network printing Facilioy for A3 yize 1 Sey
38 ANV otler essential ilemsAV orks to com plete the Measuring svstaimn i Set
39 _ |Tnstatiarion , testing and svstem intepration of Measuring Svstem f jol
H |POWER SUPPLY SYSTEM (DRG No. 6,7&8)
73 KWAL S Phase Delta Lo Siar Isolation Transtormer | Sel
4175 KVA. 3 phasedeurat 0l Cooled AVR 1 Set
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INGOKVA (3 Phase) Uintgrrupted IPower Suppdy LUPS) operating i {1 + V) reduncant paratlel foad

42 Isharing mode with Batrery hacl.up. of 15 minues (min) for each LIPS, The solation transformer wiil hel 1 Ser
provided al the gutpyl of cach LS. atgmaily for suitable rating {mjninym OKY A} cinsistine of,
u 200K VA (3 Phase) Uninterrupted Power Supply (UBES) | Sed
b Audio Visual Remote Monitosing Pannel of UPS with eable- 1 Ser
. 12¥ Maintenance Free VRIA Battery, Minimum 30000 vad Baftery Bank with each LIPS, Batlery | Set
Chanscover system & Batlery bank stanis {one batten, bank per LIPSy )
d _JInternal [selation Fransformer | Sel
AVR OQutput PIRP with one ncoming powsr suply controlled by 4 pole industrial MCCL3 and Aulgeing
43 [Pewer supply o all connected PIPLPS/Exesting upkink antenna pancl to meet the requircment of ahl Set
suppticd equipment, controlled by suitable industrial TPN MCBs with 30% spare capacity o cohnect ’
additiona] S3Bs i Lutuere lncluding digisal Valt meter. CF based digikal eurrent meter and phasse indicalor
UPS Outpul PDP with dyai meoiming power supply controlled by 4 pole mdustrial MCCHs funy onef
selectahle at 2 timey and oulgeing povwer supph o all connected SDHs 1o meel the Ted|uirenent of ail .
44 ) _ ) b i . h Sel
supplied cquipment, controlled by suieable industzial TPN MCBs wen I spane capacily o conneel
additional S13Bs in future tnchsding digital Volt meter, €T hased dreital currsnt meter and phase indicator
Copper LT Power Supply cables with suitable rating to meer the requircrant of all equipment in Larth
Station. .
L1 Ixisling LT Panet of Mains/ DG AMT LT Panel & Isolation Transtormer
(11} Iselation Transivrmer & A VR
(i) AVR & AVR PDP
45 NiviAVR PDP & UPs aulpy PP I Lot
(VYAVER PDP & LIPS
{vidAVR PDP & Existing UL Antenna Panel
(i) UPS & UPS oulput PDP
(i) LiPS output PO & S1313 | 1o 4
(ixj SDB 1 to 4 & all racks as per IRG No. 8
1% S8 with 4 pole mdustrial MCBg 10 meet the requirentent of all supplicd enuipment with 3% {Nominaly 4 o
Hpare capacrty w-connced additional rack toad in tuture )
a SDBs with indusirial MUCBs & MCBs and three core copper power supply cables w meot the ree|Hement | Sl
of all cquipment supplied in LOmpresson room connecled with (1+13 UPS power supply svstem ’
b Supply. Laymg srd Integration of Pawer supply Cables {4 Core Copper § between (141 YLPS PO and | Ser
above siuid SDBs | Minimuarn lenuth-20 ntr}
A7 _|Amy other vssentiyl seins!Works i camn Plete the Power supply systom | juh
48 jlnstatlaven, testing s5d inteecation of Power Supplv Svstem | ol
L [ MISCLLANEOLS ITEMS
Control & eperaors table. made of powder coated MS shect or aluminium mateling wilh existing bl to T
49 finstall remote Operuttons & control camputer, digital waveform momors, Ficlure mremrtoms. mortpring 1 Job
punel with swereq boud speaker and other relovant SQUIPIMENLS.
Reguired no. ol 19" 1000 mm tdepthl equipment rack frames (min & nos in corpression tomn and 1 no,
50 lin Perta-cabin) meluding Instahiation material. audio, video. RF cahies e with inaitciing. BNC HIY ] Set
connecrors . CAT-6 cable with RI 4% Cotnector.
Requrced no of Mains Distriburron nig and Smghe Phase Auto Changeover Switch (Min | ne. Single
Phase Auto Changeover swilch  ang < nmos of MDUs per Rack e, Total Min 7 Singke Phase Auwo
51 changeover Switch und Min |4 Nog MDUs) with sequential delaved QUIPUL R slart up, ovitpul status LED Set
and IEC-3 pii (for those euipment which have single power supply mputy for cach cquipmenr in EVEnY
rack
52 |ndustria) type 3 pin MudesFemale conneetor ¢ Mg {2 nPS ) 38 per site Tequiremen | Set
3 tarthing svstem and earth pets {Mmimum 7 Nos) | Gt
{liarth Resistanee of cach pit = | ohmiSample picture is enciosed wt DRG No. i i
84 |Installauon material and luving of cables protcetion pipes | 1ab
55 |One raised platforin/ trotey with wheel and btk ing arrangements to reach up to overhead cablo tray ] So1
56 [Set of tools as per Annexure v I of Appendix-1 | Set
57 |Integration. Tostine & Commissioning of complete supplicd sysrem. 1 j0h
J__|DOCUMENTATION
S8 YTechnical manuals { Hard Copy) tor all Lhe cqLpeni supplisd 2 Suts
Technical manuals {Softcapyy tor all the cquipmeni supplied on LSE with Scarch Laciligy are),
S ((Teehnical Manual (Sotteopyl is to be distributed a5 follaws: 2 Scl for the sialign, i1 Sets
1_Set fgr 16 D0 and 1 Set for ALG (NZ3]
6 AT software Packups are w be supplied on USB. 2 Sets
K _|TRAINING
Three separate Seminas | inchiding thearstical & Pructical training, hands 6 experience) Tor Dogrdarshan
61 Inersonnel al site, Atleast , One working day Teaining of cach module shall be celmversd by the ety
Fngineeripersonnet of OEM. [ This traming period is wd parl of Delivery periad ),
a__ |Base band Equipment i working dav) | job
b |Rigial compeession svstam inctuding NMS (92 working davs) | joh
[ Munitoring and measuremont eguipment (1 workine davh | ob
d _ [Power Supnly Syspery (01 working day) i oy _‘
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Description el [Lem ay per Specitication

Quanfity as per

S1 No . suggestive BOM Budgglﬂry Qunle
{Sugsestive BOM for BDK Dxihi) i {INR]
Oy Lnit
A __ |High Power Amplifier System {DRG No. 13)
1 TWT/S5PA High Power Amplifer system in 141 configuration consisting of: 1 St
a 1000 wait C-Band Linear Power TWTAMSSTA wath integral lingariser {(Indoor tvpe) 2 s,
i Redundancy Cantrolter for above §11 conliguralion ol T1BA 1 sCL
C 112 low power RE Spliiter (C-Band uplink frequency ) (T be mounted in TIPA Rack) 1 No.
& |Wavepivide switeh with rach imounting kit for |1 Redundant 1 KW linear Power TWT 1PA svstom 1 Mo,
u inler connecting ¢izid wave wuide assembby with bends tom =ach HPA 1o Waveminde switch. 1 lot
it Dy Load ¢ Termination tac 5.8ﬁ 10 6423 (b7 Freg ! o
iMin E300 Watrs, VEWR < 115 alomg with accessaries -
g |Prevared Rack tor F41 Redundant 1 KW lingar Power TW 175SPA HPA system with MU 1 gel
b |Essential item to ¢omplete the instalialion af HPA Syslem (1f any) 1 Sut
i Installation | testing and system ntogration of HPA Sysicm 1 ol
5 |RFE Rigid waveguide. Flexitle waveguide, Waveguide E plane , H Plane, T'wisted Waveguide,
- Cunneciars efe.
. L-Band. 90 degrée riged wavegnide band with CPR 137G Flangs cunnector
(1 enath-030mir max feach lea )i
1 Fl-plane bend 1 Ny
i) E-plane bend | M
b Cross Guadee Mircesional Coupter for Frequency range 3,85 to 6 425 Gz with CPR 137 £/ Flange N Nos
connetor
R C-Band. Twisted rigid wavegaide. clockwise wilth CPR 137 FAG Flange connector - Nos
(Length-0.30 mur max) ]
4 Supply of Flexible Waveguide with CPR 137¢ Flange conncctor a1 one end and CPR 371 Fhrange conneclor
sl other end as per delailed below: -
1) Fength-ik 6 nie with gaskel and seiew il 2 R
i} Length 140 mtr with sasker and screw kit 2 3805
C Supply ot Fiexible Waveruide with CPR 137 F/AG Flange connectar as per detailed below.
1) Length-théonte will saskel and screw <l 2 Seln
it Length | 0w with gasket and scicw kit 1 NS
tnter-cannectiong RE cables with coancetor fram aurput port of RE Redundancy Switch o FPAs and warious )
manitoriag perl of upeorverwrs, Redundsney Switeh, HPAs TLT Down converler ete to patch panel sel
Supply and installatien el alwnimum ductor HDPE pipe a5 per site regueement of suitabbe sive fo mke oo .
£ hot air of gach HPA o PA room 10 uelsids the eas ¢Miginem fength-4 mt), ok
N [Fssenet item (if anyy o complele the mstallation of Wavepuide syslem i sl
I Instaflation. Testmu and Systent Intearation of Waveguide svstem ] Job
3 Fower Supply
4 (32 Ampd pole ndustrist MCD 2 Nos
b Copper LT Fower Supply cables wath suilable rstm & [ow conneetion from existing Power Distrbution Pans
(UPS) o MOUs ol HIPA Rack,
C Amy other essential items/Works to complete 1he Power supply system
i Installation, teslmg and (hepration of Power Supply System
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